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10 T oBEEAER A AEE SO°CTAA, diitlt, £ AR EEHES 3-a1H-
sl [3 4-dPEue-4-le (LA 37),

REB545 1 B 3 RO LA do Yy, 3-m TH-rhe R [3 4. -4
<%@%y>&ﬁmﬁﬂ¢,wﬁ&%ﬁ<ﬂﬁ>¢% RS 4, EE
FABABA TR FREGAET, £ S0-70°CFEE, dibd AV g

15 FEAAPAA (Mitsunobu T4X ) B, 1F284bed 57, 1ubd &7 BA F4
MR RA, Bb, EemeyiliEd, TOURE AL e b, i
FEiE B R aG LA 4V Bk, MR RG) R RS B T
Falb bedh OAE ORI, ALhdh S5 AM 67, BHAGER (ZFEW
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Bele, LoBESFEE, waRAHA 1, 4228553 (1 4-dioxane)) F, &4
b, faldo: S4BV ( Z R B Ve PA(PPhy), . BB A 4s PA(PA(PPhy ), L
Fol 1,130 (3R AR R 4K 542 Pd(dppHCL, 45 & —FF R LA 69481k
T, 4R 60-80°C TR, dkATE A BBR EEILEY T,

BLBEEE N T IS SRR N de ity %%%T,MWL@AKM%W
k., WESH) b, EZRCEREBOALET, £ 0OCHEETRA, ¥
Sbi AT, SATRLR REAFE L4 8,

B RI&E5 1 e B 5 S R B A gty e &, EHAUER ( ZE
W%ﬁ:?%?%&)¢,%ﬁﬁ%%%?%m%ﬁecw”mF&w;m
SREAT, B AU AR RLE4 9

iwﬁﬁﬁﬁﬁ%wwm4wﬁQﬂﬁﬁi%-%Q%QLE@@%
A FRE]

b4 4% 1T R A-3-B ke CAS 5 H85275-45-2, (S-1-M T 4.
B 3-5 BReR CAS 5 4 143900-44-15% (R)-1-B T 88 5-3-F 2902 CAS

% 4 143900-43-00 8 L5307 R A H TR,

bty 63 RB VAT R dedn A A i R E - A 0 v AR v
TR RAIGE T A B R T 70°C A E T 242 (mBuLi)# w9 Sk vh( THF )%
BOEE ”m@?&ﬁ2¢%;%E%AW&W%@@M@yéﬁﬂvmz
TFHLR AL 30 44, FRER RSN lmol/L #4938 P HEAF 10 o047, A LB T
i :?il? IF B PLAR TR, BURREEIFE B AR %hﬂﬁsdk/\ﬁt@ e, B H AR,

NAEH AR T TR,

ﬁ%ﬁ%%?%&ﬁ¢,ﬁ%m%%&ﬁ,%ﬁﬁ&ﬁ%ﬁmmaﬁq
1A KB BGH BR AT, EAVI B PR E T, B Ry e bl
F-H, 1A dedE R }Eéx‘zijiqi’: R E s, AR ERY SR EE, EE
Gk, AT R R, SRALBP ST A RUEL AT, T S RS
Z G HATHAR.

S
hicay
t---l| %

\

\J

%A 1
1H-nthed [2 4 d}”ﬂf’” = { AP A48 27 ) 54 4| | &
ﬁﬁﬁ?@&%ﬁﬂ%%@¢%%(%%%r>ﬁm;Mﬁ%m@>m



10

20

WO 2017/133630 PCT/CN2017/072716

ZEE (S00mL) A FmAPREHE (164g, 2037 mmol), K57 80°C
TR0 A, SRR, zgﬁ,:d:fw REEEF], TR 8 EAR R K A
B R TRFEBARSY (213 g 85%I4KE ), B IH-whed[3 4-d]sEue-4- 6
A %/J 27 ),
HEEE (TLC) 40 Re05 ( Zf Pk FE =5:1, &EA4)
JFEAE T MS (ESD m/z 136(M+1);
ARG R THNMR (400 MHz, DMSO-d6). 6.96 (brs, 2H). 7.68 (s, 1H).
835 (s, 1 H). 1324 (s, 1H).

SRR 20 3-A H-nthed[3 4-dPEra-4- (L4 30) 941 &

FEERT G TH-[3 4-d]"E2-4- (20 g, 148 mmol ) 69 L8 (500 mL)
B N B ICT (24g, 148 mmol ), REE 80T TFRA 10 8, A2
E R, BRI ”é‘eﬁ?@:ﬂ a9 B 75 AR OR JE NayCOs 40522807, Nap SOy
fa Al Ae K iR e A T IR B 3-ah I H-vtb e [3 4-d 8o -4 A dh 30,
30.9 g, 80%ILE ), ﬁ;@éﬂ»ﬁ’w] TLC: Ry05 (=& ¥k FiF =5:1)

JR A MS (ESD) m/z 262(M+1);

MR RAR T THNMR (400 MHz, DMSO-d6) « 6.98 (brs, 2 H). 835 (s,
1 H), 13.20 (s, 1H).

FHP] 3 (fhedh 4) 4984
BIL 2 AR, m=0 8, &4 44 1-RTREL3-ZHLRE
bt 57 T A-3- (4-FUR-3-A T H-mhrk [3 A-d P - 138 ) JR7E -1
FZ T 3-8 1H-hed 3 4-dPEe-4- B (1445 37 ) (10 g,38.3 mmol )
ghve Bkl (150mL )k PRk e AL - T B 3-2 e (b4 47),
(9.25 ¢, 46 mmol ) (IRIFEBEE 2, hFE S e - T AHEL3-7
R ), B RS T B AEE (930 g, 46 mmol ) Ao Z M (12.06 mmol,
46 mmol ), RBAE 60CT A S MBS, A3 255, @RS EH T3
GG FL L B BEICAR 69780 B B, BRI R A A F b FEZL(40:
&3 B AR M- T -3 (4-FUR-3-m T H-mth i [ 3 4-d o -1k ) o -1-F 8
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By (1e&dh 57, 2.8g, #E: 75%).

R e RN TLC: ReOS (=8 ¥, T =10 1) A0 MS
(EST) m/z 445(M-+1); HaE#3RAR: THNMR (400 MHz, CDCl;) 1.67 (5, 9H):;
1.70-2.40 (m, 4H), 295-4.95(m, 5H), 695 (brs, 2H), 831 (s, 1H). %
545 4

B AL eF, SR ROGAH, HUAXR, L ATAKL,
B PRI Sk, BB FAEE, L, 5SR-S Aadnik, ey 2
Bt 3 8h 34048, m= 0, 3R 2 AURRIR, %%%%4ﬁ%%@%%i
HEREME, BRI 1 ERTERAE, RATHE, L4E

10 R 4% 2

¥
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MH
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o] mf‘,,{ . o %

I, " PN
] /:\f/h 3
CiH B \ =
g B ) e N8
‘% = OH ,\': j .
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“j}"“ﬂ PRGLE B e, \L.aq e v f‘i = tt\N

0 — e, / j
R C}m—-r" %‘ L‘N‘f i
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i THF '
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e ) / 4R L,0 x}“‘;i
£

£z F
M N ! HO—

0
HOl L4- Rk P R EOOH, DIAR, B

P -
E"\\j*f - gy CHCh

-

MH N e
L -,(

B BN AFE LK, EDC AT 13- F A8 AR A)-3-TAm Bk

x

LR, RHAH, R ARK, LATFRE, P FihasEE0inid,

15 RUkBRIRE, LoAEse) SRk, w5 2 RE, e 604
(S- (RAFL) Eopr258 ) a0,

a6 (5- (REFE) w200 ) AN eS 1 1- (3- (4-F8J%

- CRATIE) Bop2-0k ) - THerd [34-dPER -1 -0 ) JRem-1-k) A-0

\.
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- (RETH ) o2 ) MBS & ik

JEEIR T 6 2-8E9-5-F 8 (2 g, 10 mmol ) (CAS #79387-71-6MF _E
AL A A P a] ) dYva Feked (S0mL ) BUR P ARAR I AR E (146
g, 15mmol), BALFR I FAE (3.1, 15mmol) =AM (4g, 15
mmol ). REEZIR TR 10 8, 38R E R IEFF 2 694 5 A 2RI AE
G AR BB, RBLER A LR TR BihEE (10 20->1:10) 98] 2-38-5-

(FRETA) E 195g, JE: 70%).

BRI TLC: Re05 ( LBATER: &ibBt=1:15)

F AR MS (EST) m/z 269(M+1);

M SR THNMR (400 MHz, CDCI3) 5.20 (s, 2 H), 6.50-6.75 (m, 2
H), 7.00-7.45 (m, 5 H).

2-i%-5- (RA P ) »En (190g, 7mmol) AFWE4AS (10mL) £
A TiF MBS T 70CHETHAAE (56mL, 2.5mol/L 4418 T )
dyvg Zcasa (15 mL )& ﬂz‘ﬁ? B-TOCTF B 2 DB, JRIG A NARIR T BE( 3.67
g, 35mmol ), Z-70°CTF 4R A 30 547, FFE2FR-F Imol/L 69388 (30
mL ) P 10 447, B OB LEEEI, FIUFHUAR XK NapySO, TR,
BATRR R AR (S- (RET L) »Bop-2-08 ) ANEGHLS 125 g, BT /5 5%
Dok, FRMBIAERT T —F R

HEE AN TLC: Ri05 ( ZERZLES: GuhBi=1:5) AE4n: MS
(EST) m/z 235(M+1);

BT A3 (423 (5- (RAWA ) Bop-2-48 ) -1H-wkoR]3, 4-d]

-1k ) YRR -1- T BRER A L

FERTERT £-3- (4-RIE3-P Hootbnk [3 4-dPEo2-1-48 ) Ro2-1-1F
BifE (200mg, 045mmol) 892 28 %8 (SmL ). K (2mL) 89E
R hron (5- (FRAF ) Eop-2-20) 18R (211 mg, 090 mmol ), W@ (=
FAAE) B (26 mg,  0.02mmol), NaCO; (143mg. 1.35 mmol). KRB
£ BOCTFRA 16 B, AHEEE, BN SOmL AY, A LRTLEFR,

ZEBUF AR R ALK Na,SO, T 85, 18 38 R IR 45 5 74T 2 b4 3 ) AR5 AR 4
WARS L F, PRI A AR hEE: LB ZES (8 . 1—2:1) F3E AT
T A 3- (4-848-3- (5- (RATE) vEu2-40) -1H-ere 3, 4-dPEra-1-

.,.-9
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A ) ReR-1-FERER (160 mg, WE 75%).

HEE (TLC) & R05 ( LBk ZRZE =21 BFMH)

JRAEHE: MS (ESD m/z 507 (M+1);

ARG Fk: THNMR (400 MHz, CDCly). 1.68 (s, 9H). 0 (m, 1H). 2.28-2.45
(ny, 2H). 2.90-3.25 (m, 1H). 3.40-3.80 (m, 1H). 4.05-4.25 (m, 2H). 4.65-4.90 (m,
2H). 5.31(s, 2H). 6.30-6.40 (m, 1H). 6.60-6.70 (m, 1H). 7.05-7.15 (m, 2H).
7.20-7.25 (m, 1H). 7.30-740 (m, 4H). 8.41 (s, 1H).

M 3- (4-8JK-3- (5- (RE T ) &op2.00 ) H-wbrg(3, 4-dge-1-
AR R ey w Gk

0O (ﬁ LT 25 3 (4-8UR-3- (5- (CRAW A ) Be-2-48 ) -1H-heg 3,
4-d15E 7 - oA -1-FELES (160mg, 0.32mmol) 928 FhE (4ml) &
ﬁréz;v}v;@m_a%imﬁ (2mL ), REFETERA4 D, £33~ (4853~
(5- (FRAFHE) Bur2-4) -1H- 3, d-d]sFz-1-4) R e) Z AL
B, VLA BR TN, BRSO, SRS R . AR
oA ER 3 B R R IR R A B GG SR T LR ZLES( 20 mL ), A Na,CO;
b Ao A PR ] K Nap SOy TR E . iR R R 71438 3- (4-A L
S50 FATE Y20 ) T H-e R 3, 4-d ] 15 ) R A HL 80 mg,
HERNTF—F RN, FE4MEaHRE. mmdad omi,

BEE M TLC: Re05 (ATl Feg=5:1)

JR R MS (ESD) m/z 407(M+1);

W3- (4-806-3- (5- (RAWIL) w000 ) TH-bed[3, 4-d]sor-1-

AN

) TR Bl 1 1- (3- (4-8JK-3- (5- (RBF ) Bw-2-0 ) -1H-
ok [3.4-dPEe-1-8 ) -1 ) A2 E A

A OCTFE 3- (4-838-3- (5- (FRAFA) o248 ) -1H-Hm 3, 4-d]
wEoE - 1-30)-1-787% (80 mg. 020 mmol ) 892 Fl (5mL) BA PR K
AP (23 mg, 030mmol ), 1-3-=F R8I A H)-3-Z380 — Bl iR 3
(64 mg, 030 mmol) (CAS 5 25952-53-8, WME F: LiEEtdhHd
A Fand] ), 4- WA Ee (DMAP) (13mg, 0.10 mmol ), KEETIE
B2 B, RRSRE RS B FR Na,SO, TG, 88 R R it /2] 69
Fildh, ME RS ( LBRTE: FTEE =40 : 1) &1k, F3ksH 1

Fes
o
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P- (3~ (4-803-3- (5- (RATFT A wdepr-2-40 ) - 1H-ed 3 4-dpsne-1-40 ) %k
wE1-2k ) A-2-H-1-B0 (54 mg. E 60% ).

TLC: Ry 05 (BB FHE =30 1) MS (ESD m/z 461 (M+1);
'HNMR (400 MHz, CDCL;)  (m, 1H), 2.27-2.41 (m, 2H), 2.89-3.24 (m, 1H),
3.40-3.78 (m, 1H), 4.07-4.28 (m, 2H), 4.65-4.91 (m, 2H), 5.31 (s, 2H), 5.70-5.77
(m, 1H), 5.83 (s, 2H), 6.31-6.40 (m, 1H), 6.59-6.67 (m, 1H), 7.04-7.10 (m, 2H),
7.19-7.25 (m, 1H), 7.30-7.32 (m, 2H), 7.33-7.40 (m, 2H), 8.41 (s, 1H).

VR R dh B

BB L I 4 R AR ] R e € ATIE, TR R T

5] A el 67T VAL 4o TR

PR ) Eep2-58 ) ER

(4-((5-5 ;i’\fa?:@é}‘%? FR R 25 YR

G-CRAT &
(4-((4R-F .5
(4-((18]- ¥ K EA
(4-((F-F K&
(4-((4R-F AF
(4-((F)-F 2.3

/

) *”‘é%"fi\fw 3-F IR

“\‘\\\\
R
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g
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?i \ﬂ
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{ 3- ((xj SRR
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'M*szwwﬁbi%

e S
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P

s 4 e 6% (5- (KA
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bR BB AL S /‘JJX}“ * i’};’\
IR G - SR W fwﬁ B & ik

«H

n
B

LR, RHAH, FF1AK, L, hEe, RIXBeEe 5 akE, 1H-
ol [3, A-dPEe-1-2h B eRead 3k, LA 670 ( (5 ) (B3
) RER

5.1 AR ((5-FR28 ) w308 ) BRBR B & 77 i3

3-3.5- (EE ) B (CAS 5 438071-58-8, M -F LiB5I5 E HAHLH
fovs] ) (2g, 83mmol) BT eaarknd (10ml) ERAFE T @MW T
TOCEET A4E (6.7 mL, 2.5mol/L 8L TIRiA% ) 9w A rkrdh (15 mL)
R . EARTF TOCTFRAL 2D, B NUIEE T A (435¢, 42 mmol ),
FEEF T0°C TR 30 5747, fﬁ‘%j;é’fmﬁf—)\ Imol/L 4528 (30 mL) F
P 10 s04F. B OB TEREIR, 3O AU LK NapSO, T e, @il
“‘:é’az AEE) (5. (R wEep-3-A) MBS 130 g, BT RS0,

FH AL T T R

f@-%éﬁwm TLC: Re0.5 (LERAZEE: Gibk=1:5)

FEA: MS (ESD m/z 205(M+1);

52 AR ((5-F ) vEep 0 ) #lfde ((4-F ) vBep0 00 ) B8 64

-1 A
'%f ) %‘?f sy

((5-F38) o238 ) AR Ae ((4-3R08) op-2-08 ) BR GG & A ik
BT (5- (R «Fm3-08 ) IRBR a5 &0 &,
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5.3 2-38A4-(8]-F R A yE i B &k

LRNRHHH, 1A TR, LohEeE, R 54a40E, 1H-
bk 13, 4-deEne-1-h B ad 3340, A 6k ((5-(3-FRFEL )
s34 BIER, BlE R

5 2, 4-ZReEe (4 g, 16mmol) (A ®HLEF, HHLIR 24-208
sy, CAS 5 3140-92-9, B de4p5: 1993) 45 FRIEZ (S0ml) PHkde
A AR (225 g, 16 mmol ), (CAS 5 17933-03-8, #ae & 45 3-F
RO, WA E A RAHE, FR%B5: 256729) NaxCO, (35¢,
Pd(PPh;);, (380 mg, 03 mmol) YAR H,O(50mL), RERAEBERY,
BE 00 CHESL 12 b8, TLORIE IR, BULEE, 2 TR LR LA
R, A AR R K NapSO, TS, Bl R R 3k o B sR R AL &
A, RPLEM A LB LB BiREE (10 50—>1 :20) B2 g (A 50%) &
& E ARG 238 4-(10] - F R R,

TLC: Ry 05 (BB &wmBE =1:30)

MS (ESI) m/z 253 (M+1); '"HNMR (400 MHz, CDCly) 2.38 (s, 3H),
7.15-7.60 (m, 6 H).

33 mmol ),

54 P IEVA (4 (3P Eop0-8 ) MEe ik

214 (3-WHE ) "%..“f}‘ (2 g, 8mmol) (v 53 FEH) B-TWARL
(10 mL) ARARE THERINET 70°CHET AL (64mL,  2.5mol/L

;iq%ﬁk)%w%%%(wnm>ﬁﬁ# BEETF I0CTFRA 2 Do,
RGN ZFER (42, 40mmol ), (CAS 5: 121-43-7, W § 0 Hi45K
F, B oL MR ETES, ik BO0269101) AR T 70 C T4 R M
30 o4, FFEFREF lmol/L 693 (30 mL ) FHH 10 94F. A LE
BB, ?ff‘tﬁiﬁ;%ﬁ"u%%iﬁ] FK NapSO, e, @il /R R%HF3] (4- (3-FR

{

73‘\.} ‘.’%%}*2"5&} 1;/% 1 30 8 TII”I“ fJ—T;I‘J Ei\ﬁ :Sr 7}? K 'l El.]l'j\)rﬂ 3: f‘”“
W B

TLC: Re05 ( ZBAES: Gobt =1:5)
MS (EST) m/z 219 (M+1).
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) AEE A ((5- (4-F R AR

5.6 AR (5. (8-

eSS UNES

3-W A Y vBep0- ) BREL 4G 4

B H &k

BRYROAH, B A -FRE,
A, |
WK ) B2 ) BER, HlG ik h:
(B8 & G E A RS,
69 W R (50mL ) FARK An A8 K
17933-03-8, M & L s TA RAE .,

(3.5g, 33mmol), Pd(PPhs),,

= BAEWE, FHEE 1007
M2 FEH LR LB F I, FEBUH
L JE B AR BT
31g (FH75%) &

TLC: Re05 ( LM THAS:

1;‘.?—[!3

7.10-7.70 (m, 6 H).
2“!7&:“‘; i Eﬂ ?‘?7;\/5.

e (2 g,

L, has, 3.
TH-hm 3, 4-dPgue-1-25 5eEme) 2 gk,
61 2, 5-iREw (4 g,
) on 4 AR 275»‘: Lo,
B (225 g,
7 o AR ¥R
(380 mg, 03
CR B 12 ]8T,
B R ok Na, SO, T B,
PRILIER h LR LB
B ARG 2-32-5-(18) -9 R pE
ik =1:30)

MS (ESD) m/z 253 (M+1); 'THNMR (400 MHz, CDCl)

gmmol) BT askeEH (10mL )

TR SR8 5 4%
et 6% (5- (-
16mmol)
CAS 5 3141-27-3)
16 mmol ) (CAS 5
Na,(CO;
mmol ) vAZ H,O (50mL),
TLC SRIRB L4 e, BB,
50—>1:20) 4%

IY:‘ “’IA 3(}

vk (1

233 (s, 3H),

2z
B
FER

ST EWPET 70°C8E T 3842 (64mL, 2.5mol/L éf;;ﬂ_,mm % ) 44
WarEss (15 mL) 5% zf%? BEETFI0CTF R 258, PhEm B T B
(4 g, 40 mmol), EET 70°C FLk4: R A 30 44, %iim*f)\ Imol/L

(30 mL) P fif—fn 10 4047, B LBE B 30,

T, BRI (5- (-3

IR MR K Nap,SO,

R R L) B TE 120, @

F SRS, RAME AERF T —F A,
TLC: ROS (LEAZE:: LibBt =1:5)

MS (ESD m/z 219 (M+1).
57 Bl &k EANLS6 65 EA

VAT BRG4GB T 5.6 49 FIEMA
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(5- <3,4~u:%; ) oo ) AN

gy sEep 2 8 ) AR
(5- (3,5- =L ) vfop2- 4 ) AHER

(5-F ) Eop-2-2 ) WL
(5- Mﬁ—ﬁz’i;&) whe-2-Ak ) HRER
(5- (Fl-EFA ) "Rep2-35 ) AR
(5- (x@%@} ) ;;*:-u:;\mz__i@ HEBR
Lk SRR B 4G B i BT (5-() - R k-2 25 ) MBS G 4|

%»73"5%0

S8 PR (2- (RO ) Euo-4- ) BB slE Tk

LR ROHA H, R ARLIEE, L AR, RUHASES 2
(i it P4EARE, TH-HR[3, 4-dFre-1-2 5800 4[240, m=0, IR 2
BRI, A 6 (2- (GRTHRAR) iom-4-20) WER, &5 54, 48
2y -WER (4, 21 mmol ) (CASI8791-75-8, Wy & W H4F K70 &) )
Fa ¥ AR ZFAEFAEE (109 g, 25 mmolVaT 50 mL FREF, REAZ
AT KAty (132¢, 32 mmol), FHRE 85CRAE 4 10, TLC(H EE
A, Re0.5 ( LB LES: Gobfi=150) WRIRA M £, RAEHE, fna
50 mL ZEEZBS, JA SOmL Kk 2k, 4B AAETBR, BAER-THE2 e
soiET 30 mL W arked, fREMmAsE (078 ¢, 3mmol) EIEAFF 10h, Ao
S0mL ZELLER, Rk AAeFe B 24N ( S0mL ) Fo b BB 4R ski% (S0mL ),
B ENET R, BERTIFR G R AR RAR AR &80 5, HhBLEH
B LR LB BWEE (1: 100—>1:20) 535 2- (R OHA ) Eor-4-2 4.7
g, WCE: 85%).

PR EAAE: TLC: Re0S5 (TR LA BiBi=1:15)

JEA . MS (ESD m/z 265(M+1);

MRS N: THNMR (400 MHz, CDCls) 6.80-7.00 (mm, 2 H), 7.08 (s, 1
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H), 7.20 (s, 1H), 7.25-7.65 (m, 5 H).

R2- { RTHA ) sBEr-4-2 (2 g, 75mmol) BEFwWErskd (10mL)
FEREARETEMBET 70°CHETE4E (6ml, 2.5mol/L 63ECHIER )
dremgrkyh (1S mL) B, AT 70C TR 2 Did, REmAFRT
A5 (3.85 g, 38 mmol ), £ T 70°C T a4 5 30 547, ﬁi'ZImﬁ“ A lmol/L

G 3BR (30 mbL ) W HLHE 10 4. JH LR LBS FE I, EBROTAUEE 7K Na,SO,

5, EEARUEREAE A (2- (AL Eed-ih ) MBI 160 g,
T}Tifﬂjﬁ%%f}&“ﬁ?ﬂ TRAFE AR T F—F R,

TLC: Ry 05 ( ZERLAE: &bl =1:5)

MS (EST) m/z 231 (M=1).

59 (2- (RTH) Fop-4-0k ) MBAH1 &7 %

LB RVROHHH, IR ARTE, Ly h A, R Red 2 (i,

TH-sr[3, 4-dP8ne-1-AR S8 4 45488, m=0, 3R 2 hok, Lbdh 6
A 2. (KT vEo4-30 ) FRR.
B 2- (R LM ) Eop-d-2 (25 g, 9.5 mmol ) BT LB LA (30 mL ),

A 10%EER (1 g) ATRAATFKTRE 2h, TLCOE & &R, R05
( LB LG BihBk=1:50) WRIRA L4 R, iR R AF P 60 Autnid il
BE FLEATE 64000 Bl AR IGAL 69048 &8 B, SRBLIER D LR LBR: &
Bk (1: 100—>1:20) 3] 2- (R B8 2 g, ME: 80%.

FEE AR TLC: Re0S (TR LAS: HMmBi=1:15)

SRR MS (ESD m/z 267(M+1);

AR ARAS I THNMR (400 MHz, CDCls) 2.65-2.90 (m, 4 H), 6.54 (s, 1
H), 6.66 (s, 1H), 7.20-7.45 (m, 5 H).

ﬁi” 1208, T 5%d08, TR AR T T—FRA.

@35 TLC: Re05 (LB LBs: &Hihdk =1:5)

MS (ESIy m/z 267 (M+1).

2- (R ) Eor-4-i2 (2 g, 7.5 mmol ) BFw&rked (10 mL) EA
AR TFiEmELE T 70°CET A4 (6 mL, 25mol/L 49 CIRER ) 49
wWarkel (15 mb ) @b, EETI0°CTFRE 2 0, REmAGNEE T B
(3852, 38mmol), EET 70CTFHEERF 30 448, £ FE 5 A Imol/L
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69 BR (30 mL ) P HLPE 10 -4F. ] L8 288 B AR, B 5O AL oK Na,SO,
T, MBI EREFR (2- (RE) Eeyddh ) s 140 g, &
T o g, FRARFEEERATTF—FRA,
TLC: Ri05 ( ZEAZES: &wBt =1:5) MS(ESHm/z233 (M+1).
5 AR GG Aty SR AT VAT AR, 3 AT R

a5

4_‘_‘_,

\

P S

R, 3

I : » Ny .
S N;i i — e j\ N

RIS ~lﬁ&u ANt Eai%‘&ﬁi? 1% h ALt

FH e B ERE 1 OB T HAE. e S ELed

107, AAAGER (ZFATEMS., LB T, z*xm 1, 428

10 2% (14-dioxane)) ¥, A& Bbe, #Hlie: Q36w ( ZFAEH) 42 PA(PPhy),.

IR R B T R A PAPPh),Cl A L= (SRR A R k] s R4

Pd(dppHCly, FAEE —A0 X JUFFEG AL T, /£ 60-80°C FAE, wbitiTi £
%Xﬁfif7‘T§ﬂ4&€?$%11’o

FEISE 3 ¥ IR 2 B R ey, by 1 Rekvh ., A

15 Ti%%ﬁﬁﬁ&?aEO@ﬂ”&me,m&ﬁﬁ,ﬁﬁ%ﬁfﬁ;@

BB AL B S 12,
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B HAER 3 P HER 3 MR A gy, ARAEd 1AL, R A

BB R (pH = 6.7 ). 2,2,6,6-v9 F A oko2 - A A4 ( TEMPO ). NaClO,
(I ABAR) Fo NaClO (R AR ), £ 3SCTFAE, dsbitdr, #i7EL
BALB A B BB a4 137,

RT345 2 R og 53 4 985 & katy, ubdh 137, AHER (=
TR FETE) b, B4R 1-CA-G- PR AR R Bk
#8223 (EDCL) (CAS 5 25952-53-8, M @ 52464 2 fen-a))y. 2-(7-
’Mﬂmﬂfﬁwzv“}NFHWh W H Uk AAEERES ( HATU ) (CAS #
148893-10-1, M & L85 —iXA1J ) S O-FHF Z 2E-N NN N'-vg ¥ L vg
BARFES (TBTU) (CAS 5 125700-67-6, W § o Rk A A0 FRa8) )
A AETEMSY WETETRE, WhiiT, LA% SR HEISY
157, Ehiusdh 14Tk g 2-80knkre, -2, 4-F ke ROR

R BEER 3 P a9 R 5 69 R R ade g 5 RTH4 1 PGB 5 4Rk
R, BRI PO IR 6 MEE ANty SR A | A 6 6948
AR, LF R RAREIRI I B L F AL A RG], L 35
FESE T du 5 A 462-08-8, 2-F AT ob 5 24 504-29-0, 4-F ﬁwmadﬁuga
# 504-24-5,

I 64 6
BRI EINTHRI PG ICHU(S-RTA T EAEALT L)
a2k ) IR, AL A4 WP RT AT A AT Y 5egeuad S 2404,

T3, 4%ﬂ%%p -1-E Begeg &@21LAE:E,H3<> B2 AR, Asdh 11

HE T A3 (B3 (5- (RTAZFEAHALT L) 24 ) -1H-®
"fjiif%, 4-&}“)“,’” -2 ) ke 1-WERES., E4 % 737/}/5 EFBT “’:F(R) BT &
SR (4B R 3 H‘In"ﬁﬁ”ﬁi’i[.’i,éﬁmdlpﬂ*"” -2 ke 1-FELER (300 mg, (.68

mmol ) ?’3‘} oo BEWEE (SmbL). K (2mL) é@iﬁi&‘?’iﬁi;ﬁﬁﬂ}\ (5- (F7T
FRWHARATTR)) wop-2-25) A (345 mg, 135 mmol ), WXL
AEE0 (39 mg, 0.03mmol), Na,CO; (215mg, 2.1 mmol). KE/E 80CTF
&ﬁi@b%,@ﬁé%ﬁ,@Aﬁ@mL%*»Waﬁaﬁﬁmaﬁmﬁﬁ
R 7K Na, SO, T35 iR 1L iR IR IR AT B 6940 50 ) SR IRAR 69 8 48 &, 78
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SB, RBLEF h B LBALES (8 : 1-2:1) A HFFHRRT A

3o (43 (5 (RT AT ERART WA Eep2-5 ) -1H-HeE[3, 4-d]
igug-1-R ) TReE-1-W R AR (275 mg, HCE 78% ).

HEEM (TLC) &l R05 (BB ZEZE =3:18&F4)

JR R MS (ESD m/z 545 (M+1);

Hoag S, THNMR (400 MHz, CDCL)Y:0.20 (5, 3 H), 021 (s, 3 H), 1.59 (s,
9H). 1.69 (5, 9H). 1.60-2.45 (m, 4H). 2.90-4.90 (m, SH). 531 (s, 2H). 6.30-6.40
(m, 1H).  6.60-6.70 (m, 1H). 7.00-7.15 (m, 2H). &40 (s, 1H).

HE IR 3 AR 2 e 1V R-T AW A RA T T L 5E
2R Miﬁﬂﬁ;, TH-sr (3, 4-dP8oe-1-R odedd 2 4540:E, m=0, 32 %

Bad 11 A (Ryd-T #h-3- (4-R8R-3- (5- (-T A PR AT T L)
Eey-2- ) ~TH-stkvd[3, 4-dPsve-1-2)kew-1-F 88, s 1275 (R~
T3 (48B3 (5- (BA BT ) Eop2-58 ) -TH-wb (3, 4-d]Be-1-
ke -1-FEAEE, L& E S

AZR TS 1T, (RR-T A3 (4-83-3- (5- (BTHAZFHAE
AT ) EU-2 ) -1 H- 3, 4—@}%:““'-*»;.%)@&?;%:—1—b? S (250 mg,
0.46 mmol), #vgErkd (20 mL ) R P e A w9 T 2 B4 (180 mg. 0.61
mmol ). AREE TR T RN 3 DI, ferafofefifotesmii (S0mL), A LR

B8 2R B, ZEIROH MR R LK Nap,SO, T8, @38 A R AR F 3] 64450
bisi ﬁsz}miéw:z/}aw g B, SRPLEFH G e TE LA (4: 1-1 1) #F
B H AR E (RT3 (4-808-3- (5- (BAZ T L) 9p-2-30) -1H-H)
i3, A-dPEeR-1-2 ) RoR-1-TERES (158 mg, M 80%).

FEEES (TLC) #0l: R 05 (BibE: LB ES =1:1&7F4)

SR MS (ESD m/z 431 (M+1);

Y34k "THNMR (400 MHz, CDCL): 1.68 (s, 9H). 1.60-2.45 (m, 4H).
2.90-4.90 (m, SH). 5.34 (s, 2H). 6.30-6.45 (m, 1H). 6.62-6.70 (m, 1H).7.00-7.15
(m, 2H). 841 (s, 1H).

é&m@% JEGH B3 A 1200 B R T L BeEedh 5 (54
TH-st 8 [3, 4-dPFee-1-2 58w eh 2 248:%, m=0, 3R 2 AR, %’é‘% 127
%3(R)$xﬁ“2§%~3 (4-B 33~ (5- (BT T ) go2-30 ) -1H-brk 3, 4-d]
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w1k ) PR -FERER, AL 137 A (RyF-T A3 (3- (5-F B ege-2-
ﬁ%) SRR TH- 3 4-dPEeE-1-4 ) R 1-FBREE, Hel&aiEh £
BT ALEAs 12, (RyR-T A3 (4-FK-3- (5- (BARTIL) £Ko2-8)
-1H- "f/‘f"i‘{B 4-dPEvE-1-25 ) RIE-1-FBEH (150 mg, 0.34 mmol) o LA IR
(5 mL) PmABMRE F7%& (1.5 mL, pH=6.7), 2.2,6,6-99 ¥ jkokz R 840
4 (5 mg, 0.03 mmol), NaClO, (80 mg, /% 80%, =T 0.5 mL &K+ )
F2 NaClO (0.015mL, $%%7KI% ). RBEISCTTRE S BT, e siii
bk (10mL, pH=3.6), M LELCEFIR, FRCFHGRA LK NaSO, -F

W, LR R IR IE A2 GG I B ?ﬁf}:ﬁ%(}%)’&"“r%ﬁw (3- (5-9 Bogy
2-35 ) -4- BT H-v 3 4- d} evr-1-75 ) JReR-1-F AR (120 mg ), (fLadh

132 ) ;f;)—-H 175;‘"’*1)' fj,h/’ i "*%”/i% ff,&i}ﬁ O
’I%”ﬁ;’\n MS (ESD) m/z 445 (M+1).

R FLBEER 3 89T 3R 4 F ol adh it 54 13 A (Ry-T 383~ (3- (5-F
BRvE -2 ) A- R IR TH-r e 3 4-d e -1-40 ) Jree-1-F B Es, e 147

H(R:-2-BHAE, LS 15 HR)-3- (4-805-3- (5- (2-otbse e FBLL ) o
gr-2-Fh ) STH-sbeE 3, 4-d]Eie- - )R- 1-F BT B, B8 &5k

AEEBRTFELEY 13, BT -3~ (3- (5-F#EH»-2-4) 4-RH-1H-
e 3 4edpe-1-00 ) sk 1-FERER (120 mg, 027 mmol) 4N, N-=F
A B (5mbL ) Bk P ed 147, 2-828 (76 mg, 0.81 mmol )
(CAS 5 504-29-0, MG FERT (PE) FHRASG), HATU (2-(74%
FURIT Z 2O)-N N NUN-29 F AR5 SR BR B5) (154 mg. 0.41 mmol ) (CAS
5 148893-10-1, M @ L&A A BFRUA RS ) F N, N-ZFAA Tk
(172 mg, 1.1 mmol), REEZTETEE 10 DB, deatbff iz
(20 mL), B LR OEEHFE, FBUF AU LK Na,SO, T E, B/t
Lz B A B oGS ] B 4G BAR k4 B, RBUER A BBk LRT
B (4 1 1-1:1) 328 4354 ad 15 (R)-F-T -3 (4-8-3- (5- (2-
v e LA ) e 2- 2K ) - TH-ved 3, 4-dPEeE-1- A TRPE-1- W AR (98mg,
HFE 70% ).

BEEE (TLC) Aml: R 05 (&GwhEt: LIRZEF =1:1RFH)
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SRR MS (ESDH m/z 521 (M+1);

A i 4R THNMR (400 MHz, CDCL): 1.66 (s, 9H).1.60-2.45 (m, 4H),
2.85-4.95 (i, SH), 6.45-6.65 (m, 2H), 6.70-6.90 (m, 2H), 7.40-8.15 (i, 4H), 8.42
(s, 1H), 9.18(s, 1H). fa—_}z,, PIEER 3 BB S T A iLA ) 167 A (R)-3- (4-5
Fn3e (5- (2-vtemg B P BEAL ) o220 ) -TH-mbm 3, 4ed]Boe-1-35)-1-9R7%,

AHE&FER AR TELESY 15, (RyF-TE-3- (4-F3E-3- (5- (2-0k
W W ERAR ) 03k ) TH-he 3, 4-dPEER- - k- 1-F BRES (90 mes
017 mmol) & A ¥ (SmL) WE P A8 LM 2mL, REATEA
Jo4 e, (FFENR)-3- (4-FFh-3- (5~ (2-bme e P BEIL ) wiep-2-38) -1H-
e]3, 4-dPETE-1-20)- 19RO SR LR A, T AEBR TN
MARHECH, F3dpegthmi. AR LS, BB E RS RN F
GG SRR T LB R 20 mL ). B NayCOs 404220 i 74 SR UG A 7K NapSO,
TR, BRI E IR ERIF IS M(R)-3- (4-RIK-3- (5- (2w e W Bk
) vEe2- ) STH-RR 3, 4-dPEiE-1-R)- 1R (0 dh 167) ads 70
mg, AT T e,

B TLC: Rp0S5 (R ¥h: ¥EE=5:1)

JFEEAE T MS (ESDH m/z 421(M+1),

HERFLEELL 3 8B 6 ¥ 6910840 17 % (R)-1- (3- (4-BH-3- (5- (2-
e e W R AR ) e 2k ) STH-s[3, 4ed]ErR-1-h ) Rker-1-4 ) Rt
1-87, EE&A kA

A OCTFE (R)-3- (4-848-3- (5- (- lm W B AL ) Bo-2-35 ) -1H-
e [3, 4-d]EeR-1-40 ) -1k (Aa4h 167 ) (70 mg, 017 mmol ) #5250
O (SmL ) B A e AR (23 mg, 0.30mmol ), 1-3-ZF &AH

FEV3-T AR B (64mg, 030mmol ), 4-=F M Eaber (13 mg,
0.10 mmol ), %far/fmm B2 o, KSR RS R KK NapSO, T s,
BB AR R AER G, A E EEE ( LB LA TE =40 ¢ 1)
WAL, FFEACEY 1T Rp-1- (3~ (4-B -3~ (5 (2-mme e F oL ) Eop-2-
F) - TH-nee [3, 4-d]Pgra-1-40 ) pkea - 1= ) B -2-4-1-B8 (51 mg. BE 63% ),
TLC: Ry 05 (&ﬁ&éiﬁﬁ ‘15”5' =30:1)

1.6@145@, 43,;, 2.89-4.95 (m, 5H), 5.25-5.65 (m, 3H}, 6.55-6.95 (m, 4H),
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7.30-7.32 (m, 2H), 7.30-8.15 (m, 4H), 8.42 (s, 1H) , 9.14 (s, 1H).
FeBE A 6 AW ER LY W HIE, TAFE4 T
FrR ey ey 51-62, HPIed 107 0lik § o T 540
(8- (BTAFEEALT ) By-2-4) WL,
(4- (RTEFEEARY L) vEuy0- 08 ) 6L
(2- (RTEAZFEAAALETIE) Eoy-d-2L ) 8
THADFEAAL TSRy § aHE, B2 ah 'H-{m?*‘%b@i{.%,
4-d] A 3 AR, e 1004 (5-(RTAZFTRAAT T I ) E

ey 107 (5- (RTA W RS R B Tk ) vilep 2. 2 ) AR A5 ,ﬁxﬁlf

%\w
[y

FE R T 6 2-187Em-5-F B2 (4 ¢, 20 mmol ) (CAS #79387-71-61 T £
A A A TR ] V8GN, N-ZF A WEE (S0mL) @&#m Fak.
w2 (2 g, 30 mmol) Fed TR ZFEF bt (39 ¢, 25 mmol) (CAS F
18162-48-6, My £ & 1T LA em A Do 1R 8] ). ARB AR E BT R 2 4 i,
FeA 200mL K, REF L8 BRI, 9B AVER K (100mL) 782 &,
IRIGIEAT AR B AR BBRAN T 5, S8 108 IR GG I A B AR 5 R BEIRAR 84
FAREHA B, BB A LR UE: s (1 30—>1 :15) 3] 2-8-
(Sw%x““ Ao PHAATTA) Eoy) (55, & 90%).
g Am: TLC: R 05 (&ﬂﬁa&&éﬁé: A= 1 10) AR
MS (‘h&i} m/z 307(M—+1});
A B IRASN: THNMR (400 MHz, CDC1):0.20 (s, 3 H), 0.21 (s, 3 H), 1.60
(s,9H), 521 (s,2 H), 6.55-6.75 (m, 2 H).
2B (S-RTEAZFEARTETE) % (18g 59 mmol) ETWE,
sk (15 mL ) ERAIE T EmBE T 70CH ETHA4E(48mL, 2 5mol/L
6 E DR ) d9m Erks (10 mL) &ﬁ? . JEECF T0°CTF BRL 2 AT,
R NABR W EE (315 g, 30 mmol), FEET 70°C Fak4 A 30 547,
ERBFA Imol/L 693088 (30 mL) PB4 10 540, A LR LEEFIR,
R A AR ZA NSO, TG, Bl R REFEULE Y 107 (5- (RT
B oW REAETE) Ee2 k) MBI 120 g, BT R S5H, TA

[
_j_,i
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FREE GRS TLC: Ri0S (LBRZES: LibBt=1:5)
JE AR MS (ESD m/z 273(M+1);
(4- (RTAZFPREAERRTI) Ry2-08 ) WL
5 (2- (R TA Y EEALY R ) viEy4-25) IR
LIRS 6 e A R B TS 107 (5- (T A TR T
WL ) w200 ) MBR A RIS Ik,

\

%%W7

10 LR RO H, K1 2ol k., Ly b A, 2ot BeEead S
AR, TH-hek[3, 4-d]-gv-1-K 5vReed 2 AR, m=0, 32 A7k, 1L
Gy 67 A (52 AR B2 B, I R IR T e 2-8 ke (3
g, 19.1mmol) (CAS 5: 109-04-6, M NIr487], HHa5 B012654) 49

B W EE (60 mL ) m»ﬂi‘? A ngk (30 mL ), (v&Ewp-2-40 ) BER (34
15 g, 267 mmol). W ZF LA (454 mg, 3.8mmol) & Nﬂ?C(:% (6.1 g,
§7.3mmol). RERABWMIAREABCTEAG 0, BEIE, B
50 mL A F, A mwsffﬂx FIA AR T K NapSO, T s, didg/m
R AT R GG A a0 B SEIRAL 6978 AR B8 B, SRBLER A B ihak: LET
B (100 1—-60:1) HF3] H 477 % 2 2-mbug ey (2.5 g, ME 83%),
20 EEES (TLC) #0: R 05 (Bibkk: LB =8 1 /&),
JEgAR MS (BSD m/z 162 (M+1); #AEEdk: "HNMR (400 MHz, CDCl):
7.10-7.45 (m, 2H). 7.60-7.95 (m, 4H). 8.50-8.60 (m, 1H).
71 22385 2-nthow KOy a 1 & ok
FE QCF & 2-( 2ot B (2.5 g, 155 mmol )8 =8 F 5 (100 mL ),
25 FiEAE (2502, 156 mmol) 83 SF FH (50 mL) 20&., 1 Difi@Eie R
B 2R 2 D E, BIALeF NayCOs (200 mL) F, S BH A,
A Ak NaZSoH G SR AL B IR YR IR F B 6940 5 ) BRI AR 04 AR £
B, PLER AL e LETEE (100: 1-80:1) /38 B A7 F 4 2-08-5-( 2-
e AR (3 g, A 81% ).
30 BEEE: (TLC) #ml: R 05 (BB OB =8 1&F4);

"~
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FriEA Il MS (EST) m/z 240 (M+1); i #4%: 1HNMR (400 MHz, CDCI3):

7.15-7.50 (m, 3H). 7.65-7.95 (m, 2H). 8.55-8.60 (m, 1H).

{ 5-( 2wtk B yriep n,%_ﬁﬁéﬁwﬂ%aéﬁs:mwﬁﬁ(zvx%aiyﬁw
8 3mmol ) TRk (15 mL ) ARATE T @B T 70°CHET
(6.6mL, 25mol/L #5ETKERZ ) 69 arkad (15mL ) BRP, 304 ii’
ARG, ERT T0CTFHERE 200, RERANWRIFEE (52¢,

pT.A

50 mmol ). AT 70°CF 2k 4 B 30 4T, FFEFE 5 tmol/L 65382 ( 20
mL ) FHHF 10 547, M LB CEFER, FIAAURA LK NaSO, TEE,
B AR R R GG AF B (5-( 2-rtes AR g2 Ry ER kLS, 150 g, W T A S 4
P, TRARSIEBRATT—FRE. #TRELSL ] TR 46,

TLC: Rf0S5 (ZBATE:: &bk =1:5)

MS (ESI m/z 206 (M+1).

G Lk g AR IR 4 0 T

wgg

i
e B '«S"’
I o -
— H f N P
S, B LY S Yy 1y
e 4 . ) iy - . K ] l b .
5%1 M = Lﬁ%& p I Nl =
- N o
. Rit kel
J}t;‘g.‘r%ﬁ i o \‘«:‘H

fﬁb}iﬁgé‘i B, Ry g WAL, UK. FERRUAR LB EUL, Ry TR
LR A 5 4R 6 45, ﬁiiﬁ%uﬂaﬁK%%%%%;ﬂﬁmmﬁﬁ&
4illﬂrW€f£ AR B A SR b F Al e

T2HREFERAL T A E R

(5-( 3~ m ALy R -2 25 R L

paan)

5-(2-(6-F otz BB 2- 2 VIREL

3@6W% SRR 22 ) TR

(4 2-7tm R R 2 - JK VB

(4= 3-stbn SR iy - 2- 2R Y AR

RS 8 S BT R E M T 67(5-( 2-hE ARy ES -
BB 8 1 &5 3%

734 R ROHAH, 1A 2-(6-Fubarm ), Ly e, 2-(6-RE)
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st A et 5 4aAR i, TH-eg 3, 4-d P8 -1- A BvEw g 2 18484, m=0,
D AL, Edh 6K (5-(6- B TR0 B2 R VIR, #1&A kR
FAR A 22 B Bl B R T 2-38-5-( 2k AR Ry
R &k, EERTE SR ((6-F e 2- 08 -2-20) (3 g, 11.3mmol)
8 BRI W EE (60 mL ) B PR A A (30 mL ). 3 (BERER S )
(288 g, 11.3mmol ). LI-0 (=3 AR ) R4 - fbie 8 Frss
# (920 mg, [.lmmol) # NaQAc (3.1 g, 22.6mmol). REBRAEH]
FEAE SO CTFR M 12 o at, AHEEE, BIASOmL KY, HLROEE
B, FERFAHUERMA K Na,SO, TG, @il /R REENFR 6L T
30mL LB LAl 0.1M #5388 10mL =IEAH Sh, 4ede Na,CO; 4]
pH=6 ;fuf; J LB BRI, FIHAGER £k Na,SO, T BE, @i/
W AR 2] 60 B AR (5-(6-F iR -2- iﬁ)vg%\mz FVEs, & F 4
TAEE, FRMHAHEERATTF—FRA.

BB @,a (TLC) A&l REOS (Bihilt: LM LE

~

g =61 f%a%f?ﬁ %;

]j::;,j

5-(2-(5-F ke A pE a2 /J;)fﬁﬁﬁx
§-(2-(5-F B A ke L -0 4 Mﬁ;

S-{2-(6- ¥ BB ek piEeg-2- R

5-(2-(5-(RE LB A P R R -2 fzwm‘a

S 2-(6-( B I TBEIE Yoth ot 2Ry 2 SR VAR

BB E AR 5 N TT AP R SG R & R S R e R, 155
4o F A 1 BTl 1-50, 3RS 6 oI & R84 ?Héé;a&%/-’ssi&;ﬁ;
A& mEA R, RE|T T A 1 ATRibedh 51-62;
.1

!

HEE
o || men
% A fe F K (z#h 7 | MS HNMR
% ne. w gz | (ESD | (400MHzCDCL)
= 30 nyz
N (M
: )
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1-(3-(4- & &
S-5{F AT E)
2~ ) TH-7H
w13 4-d]o8 v -1
-2-H-1- T

461

1.60-2.45 (m, 4 H),
2.80-4.90 (m, 5 H),
5.31(s,2H),
5.70-5.85(m,3H),
6.31-6.40
{m,1H),06.59-6.67
(m,1H).7.04-7.10
(m,2H),7.19-7.25
(m,1H),7.30-7.32
(m,2H),7.33-7.40
(m,2H)},8.41 s,
1)

3

e

1-(3-(4- &

3-(5- R A

2 H ) 1H- vib
[3.4-dPEre-1-4)
YRR -1- ) 7 -2-
- 1-7

431

1.60-2.40 (m, 4 H),
2.80-4.90 (m, 5 H),
5.65-5.85 (m, 3 H),
6.30-6.70 (m, 2 H),
7.35-7.70 {m, 7 H),
R.41 (s, 1 H).

-3-(4- & K
SB-(4-(CREF )
R -2~ AR TH-th
Ay -1-35) &
DM 1-HH

Re=05

461

2.80-4.40(m, 5H),
4.80-490 {(m2F),
5.18 (s,2H),
5.60-5.80 (m,3H),
6.30-6.45 (m,1H),
6.55-6.70 (m,1H),
6.95-710 {(m,2H),
730-760 (m,SH),
8.35-8.50 (m, 1H)

1-(3-(4- & K&
3-(5-F K 4R
FF K yE o 2-
4-d1E - 1- )7k
1) -2 M
-1-EF

475

1.50-2.25(m,4H),
2.30-5.00  (m,5H),
2.56 (s,3H),
5.06
5.50-5.75
6.25-6.70
6.90-7.15
7.30-7.45
838 (s,1H)

(s,3H),
(m,3H),
{m,2H),
{m,3H),
{m,3H),
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-3-(4- & A
S3-(5-(RET )
3= Ak)- TH-H
kI3 4-d] e v -1
24 1]

461

1.50-2.50 (m, 4H),
2.80-4.95 (m, SH),
520 (s, 1H),
5.60-5.80 (m, 3H),
6.25-6.70 (m, 2H),
7.05-7.45 (m, SH),
8.39 (s, 1H)

1-(3-(4- &, 3 3-
(4-(Q2-FR)R A
f" ,ﬁ&)tg%\_zng)m
1H-s"[3, 4-d]
uir;f UE*L ;Iz_)ﬂjf\%
1Ay 7 -2- M -1

1.50-2.45 (m, 4H),
2.80-4.95 (m, 5H),
238 (s, 3H), 5.17
(s, 2H), 5.60-5.80
(m, 3H), 6.25-6.70
(m, 2H), 6.80-7.25
(m, 4H), 7.40-7.55
(m, 2H), 837 (s,
15)

e 1H- b =
34-dPEE-1-45)
JR R -1 A ) 7 -2-

1.50-2.50 (m, 4H),
236 (s, 3H),
2.80-5.00 {m, 5H),
514 (s, 2H),
5.60-5.80 (m, 3H),
6.25-6.70 (m, ZH),
6.75-6.90 (m, 3H),
7.15-7.25 (m, 1H),
7.35-7.50 (m, 2H),
B39 (s, 1H)

1-(3-(4- & K&
~3-(4-((FF - F A )
AT L yE
2 Fh ) 1H- wh vk
[3,4-dP#Fe-1-4%)
M- 1-B;

475

150-2 50(m, 4FH),
2.36(s,3H),
2.80-5.00 {m, SH),
513 (s,2H),
5.60-5.80(m,3H),
6.25-6.75 (m, 2H),
6.80-6.95 (m, 2F),
7.15-7.25 (m, 2H),
7.40-7.55 {m, 2H),
838 (s, 1H).




_3 (::.z (2 zm)kyr»
B I yE -4
7&) TH-sh7E 3,
4-d 1 -1 - E@;f%
U1y R -2 K
-1-FR

/S
NH; (o
N S
E/,N

WO 2017/133630 PCT/CN2017/072716
53

o | 1-G-(4- & A Re=05 | 491 | 1.50-245 (m, 4H),
32T 2.80-4.95 (m, SH),
FAUL T R oL L8 3, 22
2y th (s, 2H). 5.60-5.80
s (m, 3H), 6.25-6.70
[3,4-d5e-1-45) (m, 2H), 6.80-7.15
uif e S 2
?Ea'&fni% )7 -2 (m, 4F), 7.40-7.55
159 (m, 2H), 837 (s,

1H)

10 | 1-(3-(4-Bik Re=05 | 495 | 1.75-2.50 (m, 4H),
3-(4 ((3 ?f;:w‘a-\ 280-5.00 (m, SH)
5o 205

i3 S? LELE D ~2.OU

‘2“"5>nm o (m, 3H), 6.25-6.70

[3,4-dPE7-1-45) (m, SH), 7.20-7.30

“/& o 1- ;g)m_/, (m, 1H), 7.40-7.55
1H)

11 [ 1-0-( & & 3 Ri=03 | 495 | 150245 (m, 4H),
(4 ((4-F zu:tx)ff 2.80-5.00 (m, 5H),

BT £ )E 2 3.80 (s 3H), 5.10

i (s, 2H), 5.60-5.75

7&"? [H-sL2 3, (m, 3H), 6.25-6.70

4- fﬂji -1 EQV“’“ (m, 2H). 6.80-7.00

1) R 2 (m, 4H), 7.40-7.50

—1—@6‘; (m, 2H), 838 (s,
1H)

2 G B K Ri= 05 | 486 | 1.60 -245 (m, 4

H), 2.80-4.90 (m, 5
H), 542(s, 2 H),
5.65-6.70 (m, 5 H),
7.10-7.70 (m, 6 H),
838 (s, 1H)
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-(3-(4- & &
S3-(2-((4-FHHFK
Q’é’u kY 7}3)"5\ g e
- TH-ukE 3,

4-d P -1- 2k

436

160 -245 (m, 4
H}, 2.80-4.95 (m, S
Hj, 544 (s, 2 H),
5.65-6.70 (m, 5 H),
7.058-7.15 (m, 2 H),
749 (s, 1H),
7.60-7.75 (yu, 2 H),
8.37 (s, 1H)

14

1-G-4- & &
323 RAH)
i 73)%"—‘: 2
FR)- TH-E3,

4-d 1B -1- 2%

436

160 -245 (m, 4
H}, 2.80-4.85 (m, S
Hj, 489 (br s,
TH), 533 (5, 2 H),
5.60-6.70 (m, 3 H},
573 (br s, 1 HO,
7.30-7.60 (yu, 5 H),
764 (s, 1 H), 838
{s, 1 H)

15

NERCE W
32 T AR
4 FEOV-TH- ot vk
{3 5 4-@} n% 33{-1_
Hoywroa - 1- 0 &
~2-H5- 1B

491

155 245 (m, 4
H}, 2.80-4.95 (m, S
Hy, 391 (s, 3 H),
531 (s, 2 H)
5.50-6.65 (m, 5 H},
6.80-7.10 (m, 4 H),
7.40 (s, 1HO, 7.60
{s, 1 H), 836 (5, 1
H)
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16 |1-G-(4- & & Ry~ 0.5 491 [160 -245 (m, 4
303 F A4 H), 2.80-4.90 (m, S
267 Bk ). 382 (5,3 1)
4 B V1H- ik o 529 (s, 2 H,
o ”ium %65670(111 7H),
YRR 745 (b, 1H), 773
-2-Hs-1-B (s, 1 H), 836 (s, 1

)

17 | (R)-1-(3-(4- B 5 Re=05 | 431 | 1.60-245 (m. 4 H),
3-(5- R - 0- 2.85-490 (m, S H),
B w3, 5.60-5.85 (m, 3 H),
LAY 6.30-6.70 (m, 2 H),
o 1 o 7.35-7.70 (m, 7 H),
AR )R 2R 8.40 (s, 1 H)
-1

18 | (R)-1-(3-(4- & A R=0.5 461 | 1.50-2.50 (m, 4H),
3- (3 ( 7&2&3 ) 280-4.95 (m, SH),

iy o 3. =D m, 3B

221 ﬁ/ﬁ:’q* v 1. ? ?
% B 4 d} v i 6.25-6.70 (m, 2H),
B )RIE-1- 2 7.05-745 (m, SH),
~2-H5-1-H 8.39 (s, 1H)

19 | (R)-1-(3-(4-5Uk R=05 463 | 1.60-245(m, 4,

3-(5-((FE 44
I F Ry
~3-3K)- TH-ohe
[3, 4-dPge-1-
FRIR-1-H)7
~2-H-1- ]

2.80-4.90 {m, 5H),
532 (s, 2ZH,
5.65-6.70 (m, 5 H},
7.54 (s, 1H), 7.58
(s, 1H), 7.80 -8.00
{m, 1 H), 829 (s,
1H}, 8.38 (s, 1H}
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20

1-G-(4- & &
S3-(3-((2- F A
-4- ¥ R B
FO-TH-w 3,
4-d1E - 1- )7k
-1-FF

505

160 -2.45 (m, 4
H), 230,(s3H),
2.80-4.95 (m, 5 H),
388 (s, 3 H), 535
(s, 2 H), 5.60-6.85
(m, 8 H), 7.39 (s,
1H), 7.60 (s, 1 H),
836(s, 1 H

21

1-G-(4- & &
S3-(5-((2- F A A
4B REHE)F
Koy E o 3
FO-TH-w 3,
4-d1E - 1- )7k
o 1- 45 R 2 0
-1-FF

525

1.60 -2.40 (m, 4
H}, 2.80-4.90 (m, 5
Hj, 391 (s, 3 Hj,
533 (5, 2 H,
5.60-6.70 (m, 5 H),
6.80-7.00 (m, 3 H),
740 (s, 1H), 760
{s, 1 H), 836 (5, 1
H)

(R)-1-(3-(4- & A
S3-(5-(2- F R
A- AR R
O ) 9 3
By UH-whmk {3,
4-d PR -1 AR )R
-1-FR

516

1.60 -2.45 (m, 4
H}, 2.80-4.90 (m, 5
Hj, 394 (s, 3 Hj,
539 (s, 2 Hj,
5.60-6.60 (m, 5 H),
7.00-7 .40 (m, 3 H),
748 (s, 1H), 763
{s, 1 H), 836 (5, 1
H)
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(R) -1-(3-(4-R
3-(5-((2- R-5- F
%iu}§$ E SR
Aoy & W\ 3
- TH-m0 3,
4d}3’>’?"" -1- EQVI%
-1 ) 2
—1-ﬁﬁ

Re05 525 | 160 -2.40 (m, 4

H), 2.80-490 (m, 5

Hj, 381 (s, 3 H),
532 (s, 2 H)
5.60-6.70 (m, 7 H),
7.25-730 (m, T H),
7.46 (s, 1H), 7.62
{s, 1 H), 836 (5, 1
Hj.

(R) -1-(3-(4-2 3
<3(5((3- R.-5- F
H) E g 3
FO-1H-wh e ]3,

4- d}“ﬁm*’-l )k
SR SN

"‘}“L-e

¥4
\9]
L

160 240 (m, 4
H), 2.80-490 (m, 5
H), 3.80 (5, 3 H),
526 (s, 2 H)
5.60-5.80 (m, 3 H),
6.20-6.40 (m, 1 H),
647 (s, 1 H), 6.59
(s, 1 H), 6.64 (5, 1
H), 762 (s, 1H),
774 (s, 1 H), 838
{s, 1 H)

b3
4%

(R)-1-(3-(4- &, %
B-(5-((3-F R
4-FUE KA
*’ Ay R g -3-
- 1H-mb e ]3
4- djw"-i #* }vﬂa
1Ak ) 79 -2- M
nl e

160 -2.40 (m, 4
H), 2.85-4.90 (m, §
H), 3.93 (5, 3 H),
543 (s, 2 H),
5.60-5.80 (m, 3 H),
6.30-6.70 (m, 2 H),
7.10-7.40 (m, 2 H),
7.15 (s, 1 H), 7.48
(s, 1H), 7.63 (s, 1
H), 8.38 (s, 1 H).
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26 | (R)-1-(3-(4- B, H
3-(5-(2- F A& K
A5 K yE e -3-
- TH-ukE 3,

4-d P -1- 2k

475

160 -2.40 (m, 4
H),  2.30(s,3H),
2.85-4.90 (m, 5 H),
533 (s, 2 H),
5.60-5.85 (m, 3 H),
6.20-6.70 (m, 2 H),
6.80-7.25 (m, 4 H),
7.41(s, 1 H), 7.61
(s, TH), 7.63 (s, 1
H), 8.38 (s, 1 H)

27 | (R)-1-3-{4-F K
3-(5-(4- TR
FF 3
FO-1H-trd
[3,4-dPER-1-2%)
TR -1 F )y - 2-
b

Re05

1.60 -2.40 (m, 4
H), 2.32 (s, 3 H),
2.85-4.90 (m, 5 H),
5.28 (s, 2 H),
5.60-5.80 (m, 3 H),
6.30-6.70 (m, 2 H),
6.80-7.20 (m, 4 H),
7.42(s, 1 H), 7.60
(s, 1H), 7.63 (s, 1
H), 838 (s, 1 H)

28 | (R)-1-(3-(4-RH
3-(5-(3-FHEK

VT

FyE -
- TH-ek
[3.4-d]E0 - 1-4)
PRI -1- 3R P -2~

Re=05

445

1.65-2.40 (m,4H),
2.43 (s, 3H),
2.80-4.90 (m,5H),
5.65-6.15 (m,3H),
6.30-6.70 {m,2F),
7.15-7.50 (m,4H),
731(s 1 H), 7.49
(s, 1H), 839, 1
H)

29 | (R)-1-(3-(4-F
3-(5-(3, 4-=F
A FI -2
F)-1H-sek
[3,4-dJ8e -1-38)
YR -1 -y Ry -2-

N y A
N N

459

1.65-240(m,4 H),
232 (5,3 H), 2.34
(s.3H),  2.80-4.90
(m,5H), 5.60-6.20
(m,3H), 6.25-6.60
(m,2FD), 7.15-7.55
(m, 5 H), 838 (s, 1
H),
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30 | (R)-1-(3-(4- B & Re=05 | 461 | 1.65-240(m4 H),
3-(5-(3- F & & 2.80-4.90(m,5 H),
A ) E - 3.90(s,3H),
o 13 5.60-6.15(m,3 H),
7}3} 1 i PR I :
A i' i\ 6.25-6.95(m,3 H),
A1) 7.15-7.45(m, SH),
K1) B2 839 (s, 1 H)

31 | ((R)-1-3-(4- B A R=05 | 461 | 1.65-2.40(m4H),
3-(5-(4- F £ K 2.80-4.90(m,SH),
KA ) E 9 2 3.88(s,3H), 60-6.20
BN 1Te b ok (m, 3 H), 6.25-6.70
P -7} /u/z* ,

Z{ﬁ {‘i{ ; ,Ea; (m, 2 H), 6.90-7.70
1% ’““_r VR (m, 6H), 8.38 (s, 1

U 1) R 2 H)

TR

32 | (R)-1-(3-(4- & A Re=0.5 | 431 |1.60-2.40 (m, 4 H),
RECAE W N4 2.80-4.90 {m,
22~ B 1H- wk vk 5H),5.65-585 (m,
[3.4-d1 % 14 3H),6.25-6.70  (m,
e 1 AN 2H),7.30-7.70 (m
ok -1~y 5 -2- P -

- o I n
oy 1 7H), 840 (s, 1 H)

33 | (R)»1-(3-(4- B & R=05 | 431 |160-240(m4 H),
35 % A 2.80-4.90(m,5 H),
3o )-TH- b wk 5.65-585(m,3 H),
[3,4-d]%-1-4) 6.25“6‘79(;111,2 H},
e 1?& % 730-7.70(m,7 ),
;{E’l‘"ﬁ AP -2 840 (s, 1 H)

M -1-BR
34 | (R)-1-(3-(4- "%Ei\ Re=05 | 499 | 1.60-2.40(m4  H),

2

?*l‘

3-{5-(4~ =
/EJ"*\EQ‘;% w2
HE)-TH-AE R[S,

4-d - AR TR
1) 2

2.80-4.95(m,5 H),
5.60-5.95(m,3 H),
625-6.70(m,2 H),
7457 80(m, 6H),
8.40 (5,1 H)
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35

(R)-1-(3-(4- &,
3-(5-(3- = A F
Foy oy 2.
& 1H- ub oo
[3,4-dE R -1-4%)

499

1.60-240(m,4 H),
2.80-4.95(m,5 ),
5.60-6.70(m,5 H),
7.40-7.80(m, 6H),
839(s, 1 H)

36

(R)-1-(3-(4- & A&
3-(5-(3,5- = ¥
oy R ow -2-
A O-1H- b e
[3,4-d] e -1-45)
Uk -1- 35 ) 78 -2-

459

160-240(m,4 H),
242 (s, 6 H),
2.80-4.90(m,5 H),
5.60-6.15m,3  H),
6.30-6.70(m,2  H),
7.30-7.45(m, SH),
8.38 (s, 1H)

(PN
~J

(S)-1-(3-(4- B 4
35 F
“2- Hh Y-1H- st o
[3,4-d17H = -1 )

431

160-240(m,4 H),
2.80-4.95(m,5 H),
5.60-5.80(m,3 H),
6.30-6.70(m,2 H),
735-7.70(m, TH),
840 (s, 1 1)

38

(R)-1-(3-(4- &, 3
“3-(5-2- AT A
2= 2k )- TH-tk
# 13 4-d )7 v - 1-
Hoyvke - 1- A0 &
-2 Y- 1 -

449

1.60-2.40 (m, 4 H),
2.80-4.95 (m, 5 H),
5.60-6.20 {m, 3 H),
6.30-6.70 (m, 2 H),
7.15-7.70 (m, GH),
839 (s, 1 H).

39

i

(R)-1-(3-(4- & 3k
"3"(5”(3” ’:;%{\a 3%: ;‘;S- )
- 2-3)- 1H-7t,
o 13 4-d]7E 7 -1
FykR -1
-2~ -1

449

1.60-2.40 (m, 4 H),
2.80-4.95 (m, 5 H),
5.60-5.80 (m, 3 H),
6.30-6.70 (m, 2 H),
7.05-7.60 (m, 6H),
8.40 (s, 1 H).
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ol

PCT/CN2017/072716

40

(R)-1-(3-(4- &,
2~ ) TH-7H
w13 4-d]o8 v -1
-2-H-1- T

Rf 05

449

1.60-2.45 (m, 4 H),
2.80-4.95 (m, 5 H),
5.60-6.10 {m, 3 H),
6.20-6.70 (m, 2 H),
7.10-7.70 (m, 6H),
B37(s, 1 H).

41

(R)-1-(3-(4- B 5
3-(2-3- ¥ AR
o) B n 4
4-d]E -1k
e -1- ARy R -2

1-B

Rf 05

1.60-2.40 (m, 4 H),
244 (s, 3H),
2.80-4.90 (m, 5 H),
5.60-5.95 (m, 3 H),
6.30-6.70 (m, 2 H),
7.10-7.50 (m, 4 H),
755 (s, 1 H), 7.63
(s, T H}, 8.40 (s, 1
H).

(R)-1-(3-(4- &, 3
3-(2-(4- F RE
RO ) E g -4
B TH-mE w3,

4-d P -1- 2k

Rf 05

461

1.60-2.40 (m, 4 H),
2.80-4.90 (m, 5 H),
387 (s, 3 H,
5.60-5.95 (m, 3 H),
6.30-6.70 (m, 2 H),
6.90-7.10 (m, 2 H),
749 (s, 1 H), 752
{s, 1 H), 7.55-7.65
{m, 2 H), 839 (5, 1
H).

(R)-1-(3-(4- & 4
3-(5-(3- F A A&
RO ) E ey -3
- TH-ukE 3,

4-d P -1- 2k

Rf 05

461

1.60-2.40 (m, 4 H),
390 (s, 3 H,
2.80-4.90 {m, 5 H),
5.60-5.90 (m, 3 H),
6.30-6.70 (m, 2 H),
6.80-7.35 (m, 4 H),
7.56(s, 1 H), 7.65
(s, 1 H), 8.40 (s, 1
H).

44

(R)-1-(3-(4- & H&

S3-(5-((2- 8K &
ESEE S} S0kt
HEO-1H- b o=
34-dPEE-1-48)
YRR -1- ) 7 -2-

Re05

479

160 -240 (m, 4
H), 2.80-4.90 {m,
H), 5.25-5.40 (m,
H), 5.60-5.95 (m, 3
H), 6.25-6.70 (m, 2
H), 6.90-7.70 (m, 6
H), 8.37 (s, 1 H)

W

[\®)
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45

(R)-1-(3-(4- &,
-3-(5-((3- B F A
T yE 3
& 1H- ub oo
[3,4-dE R -1-4%)
PRI -1 ) 7 -2-

479

160 -2.40 (m, 4
H), 2.80-4.90 (m, §
F), 5.25-5.40 (m, 2
H), 5.60-5.95 {m, 3
H), 6.25-6.85 (m, 5
H), 7.20-7.70 (m, 4
H), 8.38 (s, | H)

46

(R)-1-(3-(4-32
-3-(S-((4- AR
Y R ypEy-3-
FO-TH-vthok

3 4-dPER-1-45)
YR 1A ) -2
M 1B

479

160 240 (m, 4
H), 2.80-4.90 (m, 5
H), 5.15-5.30 {m, 2
H), 5.60-5.80 (m, 3
H), 6.25-6.70 (m, 2
), 6.80 -7.20 (m,
4 H), 7.20-7.70 (m,
2H), 838 (s, | H)

47

(S)-1-(3-(4-2UE
S-(5-(RARET
A yEegy-3e
FO-TH-vthok

3 4-dPER-1-45)
YR 1A )2
Y 1B

461

160 -240 (m, 4
H), 2.80-4.90 (m, S
H), 5.32(s,2H},
5.50-5.80 {m, 3 H),
©.25-6.70 (m, 2 H),
7.00-730 (m, 5 H),
743 (s, 1H), 7.61
(s, 1H), 839 (5, 1
H)
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43 | (R-1-(-(Bk Re05 | 450 160 240 (m, 4
3-(2-(F 2 ,@I,--ﬁ H} 2.80-4.90 (m, 9
3 )1 Hoot H), 5.60-6.20 (m, 3

N H), 6.30-6.70 (m, 2

U)ﬁu - : . ) ’u

3, 4 d}‘ "‘% H),  7.04(s,1H),

B 14 7.25-7.40 (m, 5 H),
-2-H-1- ¥ 834 (s, 1 H)

19 | (R R-O-(45 R—05 | 457 | 160 240 (m, 4
Pt S H), 2.80-4.90 (m, 5
Ay 1 HL H), 5.65-6.00 (m, 3

& S H), 6.25-6.70 (m. 2
3, A-dPETR-I- Hi, 700-7 63 zm 9
F IR 157 H), 838 (s, | H)
~2-H-1- ] ’

S0 | 1-04(144- & A& R=05 | 475 mo 50 (m, 4
3:0- ‘%J;L,M \ H). 233 (s, 3 H),
) If“ : MZE i’ 5.65-5.85 (m, 3 H),
A-d]E -1 “\j 6.25-6.75 {m, 2 H),

-1 R 2O 6.85-735 (m, 4 H),
- 1-EF 7.40(s, 1 H), 7.62
(s, 1H), 839 (s, 1
N '
X

ST | (R1-(3- (4B o (7N | Re0S | 475 | Le0-245(m, 4H).
-3 (:.; (2 st m%»- E{e,; 2.89-4 95 (i’ﬂ, SH),
i A ) . 5.25-5.65 (m, 3H),

ol 6.55-6.95 (m, 4H),
RT3, 730-7.32 ém. 2H§
4- ‘ﬂ” - EQ”“’“ 730-8.15 (m, 4H),

1) R 2 8.52 (s, 1H) , 885
L (s, 1H)

52 | (R)-1-(3-(4 B & Re05 | 475 | 160-245m. 4H),

=3 5-(3- b o
WL AR YRR e 2-
%1} TH- {3,
d}'v‘ﬁt’““i‘ni ,t:g)g)g
;g{) I}::J -2~ ,/p

2.85-4.95 (m, SH),
5.20-5.60 (m, 3H),
6.55-7.00 (m, 4H),
7.30-7.32 (m, 2H),
735-8.15 (m, 4H),
8.48 (s, 1H) ,8.90
(s, 1H)
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53 | (R-1-(3-(4- &k R=05 | 475 | 1.60-245(m, 4H),
3e(5e(4- ot T 2.80-4.95 (m, SH),
P Ak ) o2 25560 (m 2H)
s i 0.33-7.0U {m, 343},
) IR, 7.10-7.45 (m, 4H),
A-dJPE-1- A ) 8.30-8.45 (m, 2H),
-1 ) 72 8.40 (s, 1H), 9.12
-1-BR (s, 1H)

S4 | (R 1-0-(4 B A R05 | 474 | 1.60-245(m, 4H),
Ry T 2.80-495 (m, SH),
L&Ei\)?.%‘é«} 2-3K)- gzg'jgg ?’ﬂ, Zii

kb ms .22~ 1. n}, 2 B
f{f" :‘J“izwff} 720-805 (m, TH),

- i 8.39 (s, 1H), 8.60
Sl A2 M- (s, 1H)

55 | (R)-1-(3-(4- B L o @7 Re=05 475 | 1.60-2.45(m, 4H),
3 QAR 2.89-4.95 (m, 5H),
W EL A gfggg; ?’“’ zgi

] e ik > m 2
5 B 730-732 (m, 2H)
[ 4] f“‘i” 730775 (m, 4H),
*KW\" -5} 8.40 (s, 1H) ,3.82
M1 (s, 1H)

56 | (R)-1-(3- (4-BUL o @Y Re=0.5 475 | 1.60-2.45(m, 4H),
3-(2- (3- Uth’T J::3 N %(854.95 (\m, SH},
BT R )R 5.20-5.65 (m, 3H),
Ak [Hotk 6.55-7.00 (m, 4H),

e 7.15-732 (m, 2H),
[3. 4 f‘} -1 7.35-7.80 (m, 4H),
*KW\" -5 841 (s, 1H) ,8.78
M1 (s, 1H)

ST | (R)-1-3-4- & & o ZoN | R=05 | 475 | 160-245(m, 4H),
3e(2(d oM 7R ! 2.80-4.90 (m, SH),
S L Y 5.25-5.60 (m, 2H),
N 6.55-7.10 (m, 3H)
4 . E& - - ”"J uj.: ‘k 3 B}
4- %) Hf‘:r 7.20-7.85 (m, 6H),
[3, 4] oe-1- R40 (s, 1H), 872
FOyRE -1- )& (s, 1H)

2 H-1-
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(R)-1-(3-(4- £, A
SRR T
B AR o4 20 )-
TH-s 3, 4-d]
o ] B YRR
A1) A 24 -
i

474

1.60-2.45(m,
2 80-4 90 (m
5.25-5.66 (m,
6.55-7.00 (m
7.20-7.95 (m,
8.39 (s, TH),
(s, 1H)

>

4H),
SH),
2H),
3H),
7H),
8 64

(R)-1-(3-(4- &, 3
3- (- QR
P B AL YRy
2~ AR -1H- vk
{3 p 4~d} n% 33{-1_
-2-Hs-1-B

475

1.60-2 45(m,
2.89-495 (m
5.25-5.65 (m
6.55-6.95 (m,
7.25-7.90 (m,
8.39 (s, 1H)
(s, 1H)

k)

4H),
SH),
3H),
4H),
6H),

882

60

(R)-1-(3- (4-2H
3 (43R AR
AT BLK R
2- & 1H- wt, ot
{3 p 4~d} n% 33{-1_
-2-Hs-1-B

R=035

475

1.60-2.45(m,
2.85-4.95 (m,
5.25-5.60 (m
6.55-7.10 (m,
7.20-7.80 {(m,
840 (S, EH)Q
(s, 1H)

k)

4H),
SH),
3H),
4H),
6H),
8.94

61

(R-1-3- (4-EA
3= (4 (4RI
“2- Fh ) TH- vk v
(3. 4] %1
-2~ 1B

475

1.60-2.45(m,
2.80-4.95 (m,
5.25-5.65 (m,
6.65-7.00 (m,
7.10-7.85 (m,
839 (s, 1H),
(s, 1H)
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62 | (R)-1-(3-(4- & A
G- (@{ LT
Bk ,;g ) R -2-
4@}% &i%)f
1A 2 M

474 [ 1.60-2.45(m, 4H),
2.80-4.95 (m, SH),
5.35-5.60 (m, 2H),
6.65-7.00 {m, 3H),
725-7.85 {m, 7H),
839 (s, 1H), 863
(s, 1H)

63 | (R)-1-(3-(4- & & //.:%J

3SR 225 ) A
NH; e
s 2-35)- 1}{»&; L/
4 (3 4-d ] R N '::trr'"’?gi\
FURR -1 5.%) .v‘% oL \,,.J"
M- 1-1A NT
.«"—-\__‘_‘_\*
\\ i’\Lﬁ\P/ “:?:r
[
o i
&

Re05

432 [170-2.45 (m, 4H),
2.80-4.95 (m, SH),
5.60-5.90 (m, 3H),
6.35-6.70 (m, 2H),
7.20-7.85 (m, S5H),
R42 (s, 1H),
8.60-8.65 (m
1H)

64 | (R)-1-(3-(4- & I - P

e ob a B fHy llf \f 'ﬁa|’ i
3 5L -3 ) g
o2 F-THt | o S "

ESOE i M
wpadge--| Lo,
FERE -1 A ?@H&
DM 1B O
e | =
Wad
o

Re05

432 [ 1.70-2.45 (m, 4H),
2.80-4.95 {m, 5H),
5.66-5.90 (m, 3H),
6.30-6.70 (m, 2H),
7.30-7.50 (m, 3H),
7.90-8.00 (m, 1H),
g40 (s, 1H),
R.55-8.62 (m, 1H),
.95 (s, IH)

65 | (R)-1-(3-(4- & H& . :b:]
~3e{A-{ R -2 AR ) J

T
I T
w0 KO- 1H-w, =N
i BT
w13 4-d] % ‘3\, [ g
k. u]\ur* o X /f‘“}x‘ ""f\
=) ' )5 Pf] T
-2 "ﬁl*iwﬁeﬂ, S
NN
T
\ \ /'x
Moo ™
— Ry
iy

Re05

432 | 1.70-2.45 {m, 4H),
2.80-4.95 (m, 5H),
5.40-5.80 (m, 3H),
630 6.65 {(m, 2H),

15-7.20 (m, 2H),
7.§O 7.7 {m, 3H),
828 (s, 1H), B.58
(s, 1H)
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66 | (R)-1-(3-(4- & H- ;,«W Re=0.5 | 432 | 1.70-2.45 (m, 4H),
3-(4-(PHh P 3 2 L N 2.80-4.95 (m, SH),
W AR TR T 5.63-6.70 {m, 5H),
2 X s M- ‘i- .,\‘:‘} D Py
o 13, 4-d 178 R - 1- z H ) 7.?5 790 (m, 4}{},
S vors wer LA X Pt 7.90-8.00 (m, 1H),
APTRI AT g Wy 841 (s, 1H),
-2 1-58 L 8.55-862 (m, LH),

8.90-8.95
1H)

(m,

67 | (§)-1-(3-(4- &
3(S-(PHhTE -2~ 2
P2 A ) TH-H
13 4-d]PR T -1
ko -1- )
-2-Hi-1-1

68 | (R-1-(3-(4- & K&
-3-(5-(6- A & it
2R R -2
ko OiH- ok
[3,4-d]E 7 -1-25)
T g -1- A5 ) 75 -2-

-1~

R=0.5

aN
(v
~d

1.60-2 40(m,4H),
2.80-3.95(m,5H),
5.46-6.68(m, 5H),
6.98-7.12(m,2H),
R.12-8.30(m,3H),
R37 (s, 1
H)

69 | (R)-6-(5-(1-(1- &
HOBE 9RO 3.
Hy4-FIE-1H
#[3,4-d] HR-3-
%‘)"g‘%}~2w;§\}_ s,
o B

Re05

1.60-2.40(m, 4H),
2.80-3.95(m,5H),
5.48-6.65(m,5H),
6.96-7.10(m,2H)
7.84(brs,2H),
8.05-8.40(m,3H)
838 (s, 1 H)

2

2

wd
<

(R)-6-(5-(1-(1- A
M B R -3-
H-4-B SR TH-
o [3 441 -3
FoyEey 2 k)3
R s

R=0.5

1.60-2.40 (m,4H),
2.80-3.96 (m, SH),
5.48-6.65 (m, SH),
6.95-7.10 (m, ZH),
7.80-7.90 (m, 3H),
835 (s, 1 H), 8.39
(s, T H), 9.22 (s, 1
H).
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71 | (R)-N-(6-(5-(1-(1- Re=0.5 | 489 | 1.60-2.40 (m, 4 H),
m M B Uk R -3- 2.05(s,3H),
H)d- B THH 2.80-3.96 (m, 5H),
y LH 4] 3 5.48-6.65 (m, 5H),
6.96-7.10 (m, 2H)
F wE 2N Y rv”: R >
2 )2 }g mf:}) 740 (s, TH), 7.96
Perdra) LR (s, 1H), 826 (s,
1H), 838 (s, 1H),
10.60 (s, 1H).
72| (R)-NA6-(5-(1-(1- Re=0.5 | 489 | 1.60-2.40 (m, 4 H),
m M Bk 9% 7R -3- 2.03(s,3H),
B4 B TH 2.80-3.96 (m, 5H),
"L[?; 4 d] #E9-3- 5.48-6.65 (m, 5H),
" )‘ TENY 6.88-7.05 (m, 2H),
3R LB 7.65 (s, 1H), 8.30
Pr3- R (s, 1H), 836 (s,
1H), 9.00 (s, 1H),
10.02 (s, 1H).
73 | (R)-1-(3-(4- B A Re=0.5 | 489 | 1.60-2.40 (m, 4 H),
3-(5-(6- F Ak 2.56(s,3H),
w2 A Y 2 2.80-3.95 {m, 5H},
T 5.45-6.65 (m, 5H)
A O)-1H- wb o S > 25,
g aed 1) 6.90-7.50 (m, 4H),
0 A 7.81 (s, 1H), 836
K1 Hyh-2- (S, 1 H).
# -1 -85
74 | (R)-1-(3-(4- B & Re=05 | 489 | 1.60-2.40 (m, 4 H),
3-(5-(5- § ek 235 (s, 3 Hj
v 0o 3 Ve 0 2.80-3.95 (m, 5 H),
%N tir o 5.45-6.68 (m, 5 H)
. - - Urh aéli J k b ‘>
§4 )d}liﬂm) 6.98-7.50 (m, 3 H),
T R e 7.75 (S, 1 H), 837
TR -1 A ) R -2 (s, | H), 8.62 (S, 1
Y- 1B H).

Z 4] 8

BTK #7417% M Fotd Btk it M4 m R
R

1A &g B a1 5] (BTK)

EANG, BT PRS442A(Invitrogen-PRS5442A)

2 AR A &




10

20

WO 2017/133630 PCT/CN2017/072716
69

F e (Cisbio ), ¥ av5 62TKOPE]

~

Lu

3 AR AR,

EABIR R B nS], B aer: 6007299
( PerkinElmer- 6007299)

5 Rk B A P B AR AL

éaé\i}: KBS, Hae%: 2104 (PerkinBlmer-2104)

ik

7 S
IR

1 A e-dHe e a4 5 Fa bl E/‘“"W&ﬁﬁ; . ( Ibrutinib ) A =~ %
LA (DMSO ) 3 34788, 45 1T AR, AR AR 10 uM £ 0.17

nM.

2 RSP 50 mM4-#2 LHERRR UAEER (Hepes)  (pH7.5), 5 mM

MgCly, 0.01 mM Na;VO,, 1% 348 & (BSA)Y 10L BEAA F, .45 1nM

H EANEEF WK EE (Bik ), IM A& % AR (biotin-TK peptide ), 20 M ATP,
B AR A 50 mM 4-#2 LA hok CREEE (Hepes)(pHT.5), 5% b= 6g =
W AR, (DMSO ) BRI 8] 96 FLIRAF 72 23°C % ;3 00 4P, KB
A W0l 24 20 M LRI LB (EDTA ), 6.7 0M 4 Hf‘s’a%””ﬁvﬁ“ Btk 4
PR AR (TK) 40k, 62.5 M b BUa(SA-XL66S, W LifFe 4 4t
K F-3] (cisbio)), 5 23°CHH 60 4047,
3. 48 5 AR AL 85/ A Al ] B AR E & 3LAE 445nm A= 520nm A4
e KRR E . BEBRALEY PR AR R A & A T 0G0 ULEA B, 185 445nm (B a2k
2E) AAastT 520nm (EAELE ) ALth R G R,
4, FAL BB BT i sl &, REHEE 10, 1H. (G
A IDBS 44 XLFITS $42X,205)
T MRS 63 ) ;’% (%) AT 2R3+ H
(%) = { (Ac-Ax) / {Ac-Ag) } X 100
Ac: Rl 5 IR (38 B eG4 BR (L&
Ay A RRAL S B 64 R BRI B
Ag: im ATP (&) 8Te9 BB LF

TR AL A 60 AR T AR bl 2, LML

\\
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PG 50%A0 4 F 69 (1Cs0 18 ).
A EE B BOY B e Lok 843 H1iE g

R ik R AR,
A2 REAREM

G AE B &Ah s BEAH Bk, B

A4 St B R BOYL AR 6 4 ) AR )

A5 A4 4% Btk ICsy {(nM) Lek ICs0 (nM)

1 R & R 2

2 A 1 28 2595
3 o4 2 20 10000
4 b 3 17 3333
5 At 4 100 10000
& o~ 5 1 977
7 a6 54 10000
8 4 7 19 2924
9 il 8 21 3333
10 b 9 14 3333
3 i 10 2 3333
12 ek 11 55 10000
13 a4 12 35 10000
14 a4 13 150 10000
15 %bf’*\#f»z 14 55 3333
16 LA 15 14 3200
17 /;flc LM 16 21 10000
18 a4 17 10 10000
19 ik a4 18 4 10000
20 s 19 62 5095
21 a4 20 210 5477
2 Aa-dh 21 86 6510
23 Xb & dh 22 157 10000
24 LAt 23 78 10000
25 bo&4 24 180 7341
26 .ﬂc/:;\q%z 25 60 3104
27 ikt 26 68 5069
28 A Eh 27 21 3333
29 ot 28 38 4209
30 A A-dh 29 70 2924
31 2 a4 30 64 10000
32 thoadr 31 62 4095
33 s 32 13 5477
34 A 33 14 6510
35 i e 4 34 92 10000
36 ‘b TR 110 100006
37 LA 36 58 3342
38 4&»@»4&; 37 157 10000
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39 a4 38 3 6090
40 o 39 45 8090
41 A A 4h 40 33 10000
42 Xb a4 41 29 10000
43 LAty 42 30 10000
44 G4 43 35 10000
45 2 a4 44 10 10000
46 ik 45 23 1341
47 e 46 3 3104
48 et 47 51 5069
49 A A 4h 48 10 7098
50 %bfiwféz 49 37 5545
51 LAty SO 13 10000
52 /;flc A4 51 13 10000
53 2 a4 52 30 5090
54 i a-# 53 65 6490
55 /{gé‘w}é’ 54 80 7510
56 LAty S5 15 10000
57 /;fb»é\#ﬁz 56 35 10000
58 A a4 57 90 3342
59 Ak Ay 58 112 4304
60 i &4 59 20 6090
o1 A H 60 20 8090
62 adh 61 103 10000
63 Xb &4 62 4 3230
64 LAty 63 20 10000
65 4&»@»4&; 64 35 > 10,000
66 a4 65 2 2,312
7 ikt 66 10 1,613
68 s 67 23 1,341
69 e 68 14 6,510
70 A dh 69 &8 4,209
71 Xb &40 70 R 3,104
72 e 71 51 5,069
73 G dh 72 75 4.289
74 e 73 10 7,098
75 A, Ay T4 37 5545

W

2 %ﬁu 2 i\ﬁk 8E 444k A4 4 Btk A LA ;}\:{g M & ,(/F =

52845 9
AHEIE L E I e ( Ramos @906 ) Btk 4 5015 545 538 3405 M 49
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oy
Ramos 484,
b fdE Ak (RPMIT640) 3 A&-s] (Invitrogen ) # 11875093
fa i (FRS) F A3 (Invitrogen ) #10099-141
Fluo-4 45 A M A & 3 A&o-F] (Invitrogen ) #F10471
T IR G 1gM ¥ E RAHAE TR 5] SouthernBiotech #2020-01
384-3L-F45. ( 384-3LAR ) #%2 2h 3] (Greiner ) #781946

D A '}f? 2

IgM ECg 4 dkdmie, JF-4 0.1%FBS (J64-F ) 69 1640 3554
TR AR R B 5x10%mL. EfmitAn e L 20L/3Lam IR RR, e
40L Fluo-4 71 3 4H (loading dye ), 37°CHFH S0 o047, 3 424 A HH IgM.
#4008 2 10g/mL 2] 0.0046g/mL, &/ il F Mt K-F ik A4 (FLIPR)
#:45 10L 49 1gM £ fmJdn v, iR Rd. i“;'ﬁ—lgM A AT (ECy ).

e ICso Al M fmit, M5 0.1% FBS 85 1640 22530 & Aot
PR L Sx10%mL. fEam AR f o 20L/304m e B0k, 3 ASAS AR AR
A B4 B TR EAL S-dg i B4 o (Thratinib ), 49RE A 10M 3 0.0046M, 344
WL ALeZE ot , 37CHF 60 44, A 40L %A 7 B84 (Fluo-4
loading dye ), 37°CHH 50 min. K Hid ¥ mids# ihit £ 4 (FLIPR) 4

% 10 L 8xECy IgM Zfmfosid, I HE. 18 L EKM (Prism )
GraphPad Software ) #i/E4r & R4 sh &1, 4+ FALE4 [Cse.

F 3 RE AR FE AL A- 3t Ramos @0, Btk 45 Az 54 &3
& R A

B 5 A B4 Romas Ca”" X Lk

FCs0 (nM) 4
1 i i 37 99
2 Ay 2 42 70
3 %bfi\% 17 18 68
4 LA 18 9 7
5 ;fb L4 23 104 72
6 A4 27 67 80
7 iha-d 28 85 76
3 s 30 41 78
9 A 31 96 65
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10 A et 32 27 75
11 a4 33 64 86
12 a4 44 19 7
13 A 46 25 79
14 a4 47 88 60
15 A 45 30 79
16 et 63 26 84
vA ka4 2k B AR R K R A-4 AT Ramos 808, Btk 5 M5 54 58 244
BA R FA-e e Ry dr e .
%45 10

R

%%%ﬁzumwﬂm@mﬁﬁ%afﬁw’ L B3 VE R
1R Ee A
Ramos ( A1 F4% (Burkitts ) B8 )
HBL-1 ( AFREM K BHEE i)
Dandi ( A1844F ( Burkitts ) #9840 48)
10 DOHH-2 ( AJE MM e 4 )
JeKo-1 (AR mEEAREREmi)
OCI-LY-19 (4454% (Burkitts ) 3R €78 g )
7-138 (A B-4m ik €05 40 46 )
SU-DHL-4 { AHREM K B e 48 )
15 SU-DHL-10 ( AR K B # B8 m e )
WSU-DLCL2 ( AJEIBMM I8 e )
B A74X Molecular Devices Spectra MAX 13
miedE AL (RPMI1640 ) FE R3] (Gibeo) #C11875500BT

J& 2 dn ik FRS #Ae-3] (Invitrogen ) #10099-141
20 Y03 B B A R A & ( CCK-8 ) Bl =4t I Dojindo ) #CK04B
384-3L-F45. ( 384-3LAR ) LT s3] (Corning ) #3701

2 K5 B
M amie, FlE 10% FBS (J64F i) 69 1640 398 B alo it ias
25 REE 3x10MmL. fE&mBLF P Au S50uL/3Lemie Bod, 3 154 AR B L
S B AL SR S R (Tbrutinib ), $54% SpL A& imin £ e pd
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by

ST S0uM 2% 1M 3 0.128nM 2, 0.0026nM, 37 CHH 72 /DB, A
2-(2-F FA -4 RH R EO-3-(4-FE K )52, 4~:n5;%\t§§ifﬂ&)~2H—Eg"f§'ﬁié’H"‘JU»{_\»
e, BP CCK-8 k(W f LigaTA 24 %Jra‘*smg 5], B AR CCK-8 453

&, B a5 40203E860) SpuL, 37°CIHH 3 8, /if%]rwﬂmﬂ»‘x}%m/a 4:{

S A#EHA Prism5.0 (GraphPad Software ) #I/Eamiedg A &8, 505
41 1C 0.
ik KITFIE (%) =1- (AC-AX )/ (AC-AB) } X 100
AC : A W AR (3R ) 558G M BB S AR
AX o A RS- SRR A
10 AB : FEHXE (blank) #ZOLEA

4 AR R FE LA a AEE F A C R fn RS S A AR AR

A5 {6 A4 Romas [Cse (M) | HBL-11C:0 (M) Daudi ICsq (M)

1 iR & # J, 1.62 15.4 4

2 (A4 1 11.3 10.5 20

3 A a3 20 32.7 32

4 i 17 0.69 1.45 0.51
5 a4k 18 4.90 11 20

6 144 30 6.34 0.22 3.80
7 4L W 32 8 5.57 11

8 a4 33 3.57 0.43 3.28
9 t A4 44 4.45 8.25 62

10 ta-H 45 4.70 0.70 1.86
11 1hE a4 38 0.47 0.60 2.10
i2 A4 39 5.45 0.07 1.50
i3 ia-dh 40 6.80 0.14 3.80
14 wE 4 51 30 7.6 1215
15 ta-d 54 0.65 0.79 0.80
16 e ah 63 0.21 0.005 0.25
17 A4 64 0.30 0.02 0.15
18 ta-H 65 1.03 1.25 10.15
i9 1G4 66 0.65 0.79 0.80
20 At 67 0.21 0.005 0.25
21 e 4h 68 0.30 0.02 0.15
22 1054 69 1.03 1.25 10.15
23 ta-d 70 1.03 1.25 10.15
24 it 7 1.03 1.25 10.15
25 At 73 0.65 0.79 0.80
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x5
1CS0 DOHH- | JeKo-1 OCL-LY-1 | Z-138 SU-DHL-4 | SU-DHL | WSU-D
M)y |2 9 -10 LCL2
A B4
R & H
I (0.5653 1.096 1.033 20.34 0.2481 (0.3470 1.338
{’b%‘;\“}jj ; - S ~y ~ ~y
17 (.3269 0.3561 0.364 2576 0.1264 (.3209 1.655
A - A ,
45 0.8662 1232 50627 22.01 (.2283 2.224 11.42
ke : : 2
33 1.265 2.88 1.299 194 0.2050 (.4973 2225
/{, ,/‘;-\1
'bgﬁ)fh 1.265 0.09222 (.04488 02211 (0.01082 0.09132 0.3659
3
VA b a4k RACRR AR AR G4 A-dhad 3R 48 ( Non-Hodgkin ) #h 8.5 4
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Box No. III Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:

[1]  claims 26-28 and claims 29-33 claim two intermediates of a compound of general formula (1) respectively; these two
intermediates are different component parts of the compound of the general formula (1), and therefore claims 26-28 and claims
29-33 lack unity of invention and do not comply with the requirements of PCT Rule 13.1.

1. [0 Asall required additional search fees were timely paid by the applicant, this international search report covers all searchable
claims.

2. X Asall searchable claims could be searched without effort justifying additional fees, this Authority did not invite payment
of additional fees.

3. [ As only some of the required additional search fees were timely paid by the applicant, this international search report covers
only those claims for which fees were paid, specifically claims Nos.:

4. [ Norequired additional search fees were timely paid by the applicant. Consequently, this international search report is restricted
to the invention first mentioned in the claims; it is covered by claims Nos.:

Remark on protest [0 The additional search fees were accompanied by the applicant’s protest and, where applicable, the
payment of a protest fee.

[0 The additional search fees were accompanied by the applicant’s protest but the applicable protest fee
was not paid within the time limit specified in the invitation.

[0 No protest accompanied the payment of additional search fees.

Form PCT/ISA/210 (continuation of first sheet (2)) (July 2009)
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