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[0212] WS , SR -2F A A P TEE 24 F AR AL R, 53 (TV-2) Fros i o (i) 4@
it Suzuki BB S N AR B R 51 A . -1 AL S P AE B 21 T 15 A7) e A2 AR
A5 B 520040 &1, s A7 AT BLENFS T, BT A9 750 AT LAk o A% 1 9 750 49 i THE
DCM&E , i FHI B T LA F LiHMDS \KHMDS \LDASE , 521 A4 A 43k i 75 21 A i B =X (11—
la) LAY

[0213]  GnEl6 AT~ , 3- 1A &5 AR A5 B AR & BRI =X (T-1b) B4 &9, B
FHR AR AT BLIgE B B 3 L AR B e 5

[0214]  wT DAk —B i FiR T ESRAS AL S BUARE:, TR 21 e Rk &
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W . E A S AR TR T 220 R . Larock , Comprehensive Organic Transformations,
VCH Publishers(1989) ;L.FieserfiM.Fieser,Fieser and Fieser s Reagents for
Organic Synthesis,John Wiley and Sons (1994) ; #1L.Paquette#i,Encyclopedia of
Reagents for Organic Synthesis,John Wiley and Sons (1995) K H 542 A .

[0215]  FEAS AT, ASCATR ) 2 (D B S/ s = 25 % Eal sz Ehmr Do i
T | e RO A Bl | 2 i S Y T R T Ak

[0216]  ZjWZH & W AISEls &

[0217] AR ) = (D BI46-E W, A AR A& 4) A/ sl 245 BT 252 (1)
Eh ] B EY s S — Pk 2 P A AN T R B S B R I S A S AT - ()
BRI A ST B —Fh = (D L&A/ 58— PP 2522 B ol sz i £ A (b) —Fh 22
AT RS R AR (1, — P 2 e B )

[0218] 2§ B[Rz iR & Faae S &b BE P FHAE (FE— B8 sti J7 2 v, B
R i T R A0) FF EUN B o R AN AT 55 I 0 o 4 o, 35V R AnPRoRiRG (L ae 5 A ST iR
=X (D) B/ s 2527 B nT 3252 1) Sh TV B 8 1 i Al vE SE s i 2 5 4) vl HAEZY
W 77 SR i 18 7% VR 23« FL e B8R 1 9 B AR I S AL RE B IR RR B VAF 4 2 + ke
FBRRR L KR WIDECHE (5105 (D&C Yel low#10) o it () 2427 b AT 48252 1 3R ARE A4k
— AR HERZ %) Remington’s Pharmaceutical Sciences,A.0sol) AT

[0219] QS ASCATIARI (D &Y W0, A ST AR &) /s 255 Eardsz
() ER B 2520 A mT DL CL A A i Jen i o X A0 an 1 i =30 B 1 1 A0 RN BRAE NS T
it B o A ST I ARE — i B A1 G038 B2 B2 P9 K VLIPS 57T P W BIBk P T TS P
BN VEHEN S BAE N B PA T S BRE

[0220] R SCRTIR I 25 W 2H G 4k il 45 B B SXORT DL 7] I 3 L B3 i) B A R L 1
FUSBURLFA 2 Fr R 75 S AR il S BSRe 7R) 7R — e st 7 b, B B s (D A B A/ Bl
22 BT Z 1R 3R 1 24 W AH G Rl A G s FH T KR L SR g 24 BT kg 2 TR K.
(02211 [ Jikit FH ) 45 ] DA AT ART 1 R AT 422 52 B 550 28, B4 AE AN PR T 7l IR 2 W 3L
FICA S AR R VR A2 70 < 2 SR R VB o i P ) 510288 A 0, i 2L AR T K« Y 79 st T
FR B NN 2 550 o DR 3 7% 20 10 kit T B, A6 0 R 791 A0 355 L0 R 8 1) oK e
o 24 DL KM VR B ) B AL 7R 2 0 Mt FH B, A R 2L A 551 B By A 3 e o 2 T e B i
TR A TR, I TS IR LG AR R R R B 2R

[0222]  7E—dsijiy =, X (D AL &R/ 8L 24 5 b nT 8252 19 £ 78 A 770 1 & ] DA
#£1.5.10.15.20.25.50.75.80.85.90.95.100.125.150.200.250.300.400 F1500%& 7, . /£ —
sesii 7y 2, (D Mk G/ el 2% Enr ez i Eh e e g b & mT L2 1.5.10. 15,
2025.50.75.80.85.90.95.,100.125.150.,200250+300.400 F1500% ¢ -

[0223]  Jopd vl VESTA AW QK v B PR TR B 7)) v 4 B ARSI O R HoR A HIE & 1
43 B BV 7R (45 4, 1 3R 80) LA K Bk R R IE i o T B R VA B v TR B RT LA A G B
(1) iz B 40 ] 12 52 00 i R A1) B 70 AR 1) T B8 m v S I BRI, I an e L, 3- T g IS
T o 2527 b AT 452 B SR A DT T AR A H B2 B /K RS IV RN A 2 3 7K . e Ak, e
R AS B #4500 e 61 G 5 s ) B el e o AR ¥ 77 TR B I o I 07 TR 451 Ve R
HHMBERAT A UL SR SR 1) 245 0T 45252 (1) Jh 48] A Rinsa ek 3 B JRR g O H 2 LIRS K
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T 8 FHAE RV S H B A0 5 o 33K A Yo 75 A B VR 2 YR A T 5 A A T I X A o 7R B3 20 )
BRI R 214 2 s R AL 43 BT o

[0224] gt FH 5 PP It sl L B0 0 4D 997 G 751 S8 P 2 v A 0 R P FR R AT i g 77 58 FH i
B W AN/ BHE A AR, L R 1) 15 9 7R B S5 AR R AR 4k 24 4 ) 7 AR BT R R ) R
BN LG4, 0] L i) s A R 7K R VR

[0225] )R EBAL & mT B A FLE R B AR T A IE &8k
FEAEYD A P LR (B A SRR BB SR i A o T E B (B, %
JRFEUR T 12/ ) o AE— LSt 7 2, 2527 B sz N 8UR 2 i PR o Re i i T b 1
Bk TR B, H AR T DU LA AR E TR R AT AR DA B T B B
BRI 0T o e A1 5 Je 38 )51 H s o] NG B B Akt it 591 X S g R 9 vl LT3R 1
FINo.3,989,816714,444,762.

[0226]  FL BT LLEIH Wi« & FLAL I AK (8 & WU HC &) , B va id 10 8 b AR ) an 45
AZ R R PR A VR E e LB R — L DA E B 2J4003 7K L 21204 1 L £
4001 W3 DA B2 29 147 547 3 o 908 70 ] 30 3 3 1 8 20 AE R A S A A A ik R T S
TR A A IR A T VR A v FRBC ) o OB TR — N B DA 2 2930 %6 A il
AZ)70% A .

[0227] & I&ERI RS SLE8 AT H T PR A SO iR i 20 (D) BG4/ 8l 245 % FrT 252 (1)
ERAE N TDHZE AR H (1 SEBR 35 o vl 13— 20 38 3ok Ak A 3036 A W AR SC Rk 19 5K (D) 4 &9
A/ B2 5 AT 42 1 R AR VR T REE A 1) S A B S b B L n, PR AR S B 1) =X (D
R4k B AN/ B 24 2 b mr e sz () R it I 25 JB AR S RE 1 s (an/INERBERY) L 4R 5 VRS iR
7R o A S PR AT 56 10 45 S 2 i D 4 348w DA T FL 6k 30 4 48] 2 N 4D 770 2 3 L A it P
R,

[0228] AR (D) B G/ B 245 bRl 48252 (1) 6 v S8 7 A /2 B8 1 I PR 1T 1)
SR A DB AR AT I R A5, 7 18 WA 2 Va7 BT 24 5 , 48 dn , 76 28 A T iE 1 A
Perp BN 25 TR YT BT R

[0229]  ASSTAT FI AR AE — e A2 48 L AR 42 5 5% 1A 040 40 B 384 7 o 2D B 4 B 43 A AN 1A 24
FRI42 N R B ZEL 20 R 0 R/ B 7 e 3 A 2 S 3 2B K A BE 0 R AR 1 41 P o R AT —
e AL FEAE AN PR T« SRR RN R R G0 % 1 R o R — g™ LG B e L B
B R  TLRR AL AR R o AR — JeRE BE 0 406 Ji R MEJee i, R B R B8 1 e i

[0230] Sk e (1) A PR sl P A9 B, i JER i e 5 D% D e s 465 P B e s LB B B S A 1 L
JUR S 5 T 20 P, 0 7 A TR 3R O ORGR 1e R e e T 3 OB 12 i 270 P s ', B A A
PR 200 0 5 5 A PR 5 e , G0 FE 45 S /N0 it (NSCLC) 41 =2 S8 iy e (BAC) A1 fir
JiRgeE s OP S0  ELFE 9 adE A 1 b R B R P T 5 B s e s B s Sk, LA
51 7 Sk 200 50 Sk DR 20T o 5 57 ke s L 491 G 2 1 B 2R s AR N A LR R RS ME R Y
gy WA s MR, B HE G o A R R L R DR M A W (anaplastic
oligodendroglioma) -l A 25 JES 14 5 i o 400 A g AR e N T A8 784 22 F A Mo JRe s 1 9 s AL AL
I 5 FH IR

[0231]  ifiL % 22 40 % e (1) S B ol P 491 7~ L8 Stk BE 40 M 1 13 i g (AML) 02 2 i 41
P 95 (CML) , B FE s HHCML ANCML 238 3 (CML-BP) 5 2 P vk EXL 411 i 13 95 (ALL) s P84 vk
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40 A 3 s (CLL) 5 28 A 4 bk 8 s A8 A3 bk T g (NHL) 60 47 8 60 2R 9k £ 98 AN 2= 41 bk
E2L 987 5 B PR bk B2 980 s TAH B abk B2 0T 5 2 MR i B R (MMD 5 BL /R 5 e e B Bk B 1 I e
(Waldenstrom’s macroglobulinemia) ; HHEMA T H %S5 1F (myelodysplastic
syndrome ,MDS) , BELFEW[E £ ZL M (refractory anemia,RA) « ERIRER K 40 2 it oo [75] 14 %3 i
(refractory anemia with ringed siderblast,RARS) ik & % 4H it o & 4 2% I
(refractory anemia with excess blast,RAEB) Flid & 2 4 it o [ 1 2% I & 9F & 5 4k

(refractory anemia with excess blast in transformation,RAEB-T) ; UL K i 3 A= 2%

E1E (myeloproliferative syndrome) o

[0232]  7F—sesizjifi g b, iR IR IV 22 0 0 1 R 6 1 s , 451 0 s P VAR ES 4
197 (ALL) S R M M (i ps (AML) 18 14 96k B 40 B (3 ifi s (CLL) AR 4 5% 20 B 14 19 195
(CML) 5 Z KM E iEs (M) 5 DL SR IR , 48] 0 8 A S Ik 2 9 L IE 2 A7 Sk 299 (NHL) W= 4H g
IRESLIRT (MCL)  JRE 360 70 k2L 98 BT A 9k 2L 98  T400 M 9 2L 98 AN /R 5501 BT Ak 20 8 (DLBCL) &
[0233]  ASCRTiR X (1) B G A/ B3 2427 b aT 8252 1) 5 0T A Rak 204 25 176 97 B4
TSI 2R, 45140, 75 B i 1R A R IE B 28 VR T BTIYT ROR

[0234]  pbAk, AR pI =0 (D B4 &4 (B an, A 50 FAER A& ) A/ B 2455 Ea]
P2 (0 TR 0T 5 R A B R B 2, T IR 9T e o 3 A B3 1 B2 o] DL 5 A ST R iR
= (D LG/ sl 2% Erl 2 () 850 T 5 2, 83 T AR A A T HA S fE
WA, BN e 7B R 2 o AR — LS T R, 3 AN T A3 e IS L )
B R IR YT FH TDHIE AR5 A IR 005 A 0 153 » 45114 o — Fh TDHAM 1) 751 58— Fh 5 A 24
FEPU 5% B IR IS 5 — AR S AL S B 2450 T3 =7 2% (9, Jd ik s
— PR G R A ST IR I 2 (D) B4 A WA/ B 24 2 ] 3252 () SR RO 80R U AL &
WA E NBE 2 ) B — Ml 2 FhafE A, 80 b B @& A SR A i =8 (D) B4 &
NV 2k S Kt N Bl =

[0235] 7 —sesizjii s R, AR SR =l (D) B340 &4 (lan , A 2 BT 4L & 4) Fi/
B2 5 BT 1) Eh T S0 e 2970 245 o A SO R TE —HUMIE 2557 845 1
SR B0 R B TR T RE AT AR 2577, LR AR AN PR T80T 7 S A s T iR )
DNAFAS AT 770 AP0 20 i 2 Al AR A7 771

[0236]  DNA#% B ALST 7 B AR FR 8 P 451 0 45 ¥ 4 e A g T 1550 (9 oA 57 85 Bk 4B 9
B RSB S H A s AR DL S BT B 2R) 5 P e Al T T4 )55 (AR Evm 5 B e
HH KRR EH AR A FE R MERER) il i (s K TREIT 3 H
G VHER YR S AL A A AR R BT A R R L R EA OO A IR L BER B 2R /AR
[l FH G NS | 22 S5 2 CRN PR IBE /) s DNAFR A1) (] a8 - BELyb R B0 AR 5% £1) s DNAHR A
PRI E HH 2 7 AR AN R B3 2R s DA SO E AR (1 4n 598U PR B E R 35 A L 35 PE AL L 3
TRFLVEE BB BT U (VIDAZA®) i B0 i S8 (155 w] Atk T AR L) .
[0237]  FHU4HM & i AT B4 SRS BE R AS WG S R B S s KA H B KR
LA R A « B 1) B A SR B SR (Bl nCC-5013 F1CC—4047) 5 H 3 15 S IR g 471 1
A (1 F R R B 5 & JE AT R JE) 5 B e A A R () dn i B 2 oK) s NF-x BRI L A
Fifi T B 0 1) 571 s 5 e o0 ok B2 3RA B o 1 45 6 AT T DR 40 B 55 B Ak (497 oy 22 B
P FZE B U2 PR DUCERPT) s DL A Al 2 3 BRAR A7), O A1 e 85 3 Bl
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FEREAE AP 4 1R o BRI B, I ELG e AR A I BE % 1A 240 SR A

SE e {51

[0238] "~ it SI i 451 e Xof A i B 8 26 451 58 B 5 A DAAT A g SRR ) A% 5 B o BT 45 1 ) Ko
(2 R 5) 1 ORAE L AERA I, (H AR AU HARN SN, 2 B A7 — S S iR 22 A
A% o B AR T3 SRR, 75 B A 4y K50 7 26 B il DR BRI IR, TS 1 O R AR R
KA e Btk B 2 B 22 5848 (Agilent) 612011100975 o B 1 & B B 444, A
WY BT 4 B A R 28 D T M ZRTE SRAS - BRI B A AL & P 0 A4 8K I Chemd raw 12,02
o

(02391 FEA R AR 45 A0 30, WERAE T IR 7 EAFAE S R G I S R i Sebx
ERN T B B AR SR T

[0240]  FEA P E P, AUEREN X — ML EMFEI 45 H T2 E W) AR g i, /£ =3
A—BHIEOLT DAL S S5 H e, Br AR BT SCRBIAL S VIR S5 R AN IR 1o 445K 11
.

[0241]  BLRSEftifs] i 46 5 3% -

A

[0242]  AcOK IR

[0243]  BAST (2~ HAH 2k 2, 88) &2 = H AL
[0244]  BINAP 1,1 -BEZE-2,2 - X 2Kk
[0245]  t-BuONa BT B4

[0246]  (n—BusSn) 2 1,1,1,2,2,2-N TR 4%
[0247]  (S)-CBS (8) =3, 3- AR -1-HI LMt ng e it [1,2-c]-1,3, 2Tk
[0248] b

[0249]  CD30D AR B

[0250]  DAST LR = AR

[0251]  DCM M

[0252]  DIEA N N-T RN

[0253] DMF N, N—— 5 A g g

[0254]  DMSO-ds STARZ HIE AN

[0255]  EtOAc LR

[0256]  EtsN =L

[0257] EtOH .

[0258]  EtsZn TR

[0259] ¢ i)

[0260]  HC (OMe) 3 i FH R — i

[0261] L VA

[0262]  LiHMDS R = R B e i S
[0263] M JEE IR/ Tt

[0264]  MeOH A i

[0265]  MeCN i
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[0266]
[0267]
[0268]
[0269]
[0270]
[0271]
[0272]
[0273]
[0274]
[0275]
[0276]
[0277]
[0278]
[0279]
[0280]
[0281]
[0282]
[0283]
[0284]
[0285]
[0286]
[0287]
[0288]
[0289]
[0290]

[0291]

mg
mL

mmo 1

mol

NaBH (0Ac) 3
NaOMe

NaOEt

NCS

NFST

PdC12 (PPhs) 2
Pd> (dba) 3

Pd (dppf) C1,

Pd (dppf) Cl2 ¢ CHoCl2

Pd (PPhs) 4
PE
Selectfluor®
TBAF

TFA

T£20

THF

TsOH ¢ H20
S5 1

HH TR B 1 2%
Hrla] R I-1

=

=Tt

ZEJEE R

JEE IR

= LTRA A AN

H B4

AN

N-SAT %

N=FRAR VORI
(R A

= (PRI A ) 4T

(1,1 =B (2R — k] —&hil
(1,0 =0 (AR — k] &b & e &9
VY (=R 3%) 48

1 JH Bk

S, AR 4 R IR 2.2. 2R (TSR 5
VU T A A

=R LR

— 9 H R R I

IERLE

— KA X IR

3= (4-F-6-((R) ~1,1,1-=5N-2-3%) &) -1,3,5-=-2-F) -2-F/IH . -2-
Jfi—1-BE A AR T-61
(k) 3= U~ -6-((R) ~1,1,1-=5HN-2-%) &) -1,3,5-=WHE-2-3%) -2-F -
2- ) 1-T
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0. (o} ?
SBIBClﬂI.IDI@ HO. O sz() DIEA TiO HO 0 _
Pd(dppf)CIz AcOK

CF3
R"NH
N "\N 2 (_:Fa N| \N -
| DIEA - P
cl N/)\CI /"%\H N" al
[0292] o @ OH
Pd(PPha)s, Cs;CO5 l F' NaBH,, CeCly 7H,0 3
- = e i ol
CE =N CF =N
/\3 )\ EtOH s N /)\
RN rRJ
I-1
OH
*Chiral
(S)-CBS, BHy Me,S F
H =X
/@'N

I-61
[0293]  (A) 2-9R-3-FREIA L -2- V1 -1
[0294] ‘53R N 76 S MR P AR - I AMeCN (1.2L) +1,3-3F & —Fd (30g,268mmol) .
Selectfluor® (94.8g,268mmol) « Z LRI T, RIBIAETOCHEFEI6 /NI o i 8745 W =, I
AT AN GE (1. 21) ok v, JE Rk 4 , F A =0T (302 Ch g/ R 4 B =100 0-
0: 10086 B e M) 2415 2 3 B EA =4 (7.7, IR 22%) oMS (m/z) :131.1 [M+H]"
[0295]  (B) 2- %R 348 AXFR -1 I —1 -2 — 580 1 B2 I
[0296] 42— -3- IO -2-1%—1-H{ (208mg, 1 .6mmo ) VAMRAE S i kirh , B HE0C.
W IAADIEA (415mg, 3. 2mmol) FATF20 (540mg, 1.92mmol) « BSARY T » RN AEO CHikE2/N
B o SR &5 RS IR, @R B BB, Wk 4 T N SRR (i vk Ol / 1% . T8) Alifh s
BT O LR P ) (220mg , WL ZR52.5%) MS (n/2) :263.0[M+H]"
[02971  (0) R)—4,6-—&-N-(1,1,1-=%&H—2-%) -1,3,5- =HE-2-JI%
[0298]  #2,4,6-=5-1,3,5-=M (9.1g,49.3mmol) & T TIEMI THF , A HZE0C, [A]1F
WIAN R) -1,1,1- =8N -2- &L BE3h (7.37g,49.3mmol) o I NVRAE 216 FHiEE 16 /M o )2
&5 TR IR IR S AN KSR T pHE T, LR LR A B, WA HLAR , 4 , FH I 20AE: i
% R/ O TR BB =100:0-0: 10086 B ¥E M) 44k 453 21 J € R ™= 4 (7. 8g, It &
60.6%) oMS (m/z) :260.9 [M+H]"
[0299] (D) (R) -3- (4~ -6~ ((1,1,1-=5A-2-3%) &) -1,3,5-=M-2-3) 2-F I -
2—J—1-1H
[0300] S AARYY N, RN A, IR I 25 -3 F AR O - 1M — 1 -3 =& i R g
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(4.0g,15.3mmol) <4,4,4° ,4°,5,5,5” ,5" = )\H 3-2,2" - (1,3, 2- 23«3 M k5)
(4.3g,16.8mmol) \AcOK (3.8,38.3mmol) .Pd (dppf) C12(0.63g,0.77mmol) LA 21 ,4- "4/~
IR (40mL) o N (Rl A R 2 /N o S S RS ¥ E 2R = I RO (R) —4, 6- =& -N- (1,
1, 1-=&A-2-%)-1,3,5-=H-2-Ji% (4.0g,15.3mmol) B4 (14.4g,38.3mmol) .Pd
(PPh3) 1 (0.89g,0.77mmo1) PA K 7K (8mL) o fN#AZE 80 CHiEFE2/ N o ¥ ENE =3, W4, FHIN 3
MR (il / 1R . BE=100:0-0: 10046 FE¥E) 24045 2 3 & 4R =4 (0. 8g, Y
15.4%) MS (m/z) :339.0 [M+H]"

[0301] () 3- (4-5-6- (((R) 1,1, I- =5 -2-56) ) -1,3,5- =258 —2-HUA -
2-JFH—1-B%

[0302] e NI (R) -3- (4-5~6- ((1,1,1- =GN -2-3&) &) -1,3,5- =2~
) —2-WIA -2~ 41— (1150mg,3.41mmol) ,-E/K =& b4l (1269mg,3.41mmol) LA K 2.
(20mL) o VA FZEOC, IDATNE AL AN (130mg, 3. 41mmol) o 2 W £E 0 CHEHE2 /NN o [ W 45
WG, TN AT Ak & /K 79 (10mL) F7K (50mL) , 2,18 2 BE A HL , U 856 WA, Wi, TR =X
MRS Ch e/ 1R £l =100:0-0: 1004 B HEM) 4i4615 2 3 Eulf 74~ 47) (800mg , it %
68.9%) MS (m/z) :341.2[M+H]"

[0303]  (F) (%) 3- (4-&-6-(((R)~1,1,1-=4A-2-3) &) -1,3,5- =HE-2-3E) —2- I
Cl-2 -1

[0304]  ZUSARA, UKV ED, K Imo1 /L (S) ~CBS/THF T (2. 4mL, 2. 4mmol) A JE/K THF
(5mL) H, SR J5 K 2mo 1 /L — FR BBk / THRVA VR (2. 4mL, 4. Smmol) PR I AN JLHp, F 4257 &
Ja I R) -3- (4-5-6- ((1,1,1-=F A -2-%) &) -1,3,5-=WB-2-3%) 2-FH . -2-
J#—1-H (800mg, 2. 4mmo1) /THF (3mL) V& - vK¥E N £ — /N, IH N (0. 5ml) , PR 2. B
(10mL) A7K (20mL) , Wt SEAG WA, ZK FHFE FH10mL £ R 2 BEAEHL , & I HLA, oK BRBR Bh T
A, 9, HH 7 il ok A 2O iy CF ek / LB 2016 = 100: 0-0: LOOKH FE W fit) 2tk 15 3]
o[ 44 74 (360mg) MS (m/z) :341.2[M+H]"

[0305] "R AL AW S I b (AR T—1 B0 ) g6 R, SR T AR S B R 750 A1) 45 £

42



CN 109467538 A ﬁ'ﬁ HH :F; 25/96 11

L BCIEE S M X MS (M+H)"
122 9 314.0
)\N)NLN/)N\Cl .

1-23 NTSN 279.1
v)rm\u N" cl
H
[0306] (/%
1-24 S 265.1

@ OH

I-25 o, ! 323.0
o

1-80 g 285.0

[0307]  Hh[EJAT-2
[0308] (R) —6-S-N*-Sp&E-N-1,1,1-=&MH-2-4)-1,3,5-=MK-2 4- %

cl J\ cl
[0309] &Fs Nl)\‘\N o - O NK&N J\
/(R}N)\N/*CI BAER /(R?N)\N/)\N
H H H
12

[0310]  FEEEH AKKIMA (R) —4,6- —&-N-(1,1,1-=FA-2-2) -1,3,5-=F-2-f%
(3.5g,13.4mmol) . K% (872mg, 14. 7Tmmol) \DIEA (3.5g,26.8mmol) FITHF (20mL) . JH#E
50 CHEHEII I « R NS I T , YA N B =3, Wi, N U iy R illE/ 18 4. 18) 4k fs
FIH G R (3.8g, FE100%) MS (m/z) :284.0[M+H] "

[0311]  NRAFALEY) RS IR A AR T-20) #) & 1LFE , 5318 AR B 5 14514
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[0312]

o 4k

MS (M+H)"

I-7

314.0

I-8

312.0

I-9

332.0

I-11

346.0

I-12

310.0

I-13

298.1

I-14

346.0

I-15

296.0

44



CN 109467538 A

27/96 Bl

[0313]
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[0315]

[0316]
[0317]

[0318]

[0319]

[0320]

[0321]

[0322]

[0323]

cl
NN
CF; NN
I-76 o A 323.9
/(J:l
CF; NN
£ : |
1-77 NN H/\\j 296.0
j:\l
CF3 NZ°N
I-78 /{E-Q}N)%N | o~ 284.0
H H
X
S NN
1-79 Ny AL 351.0
HH B AR T3
6-F N N (R) -1,1,1-=FA—-2-3L) -1,3,5-=H-2,4-_JI%
cl /Qfs HCI c
NA}N ) s CF3 Nl/l“\‘N CFs
CIAN/J\C, =R /(é)“HJ\N’ N®

0CF, fE R NMIH R IANL, 4- — /5% (50mL) .2,4,6- =& ~1,3,5- =&
(1.84g,10mmo) v (R) -1, 1, 1-=FN-2-f& R £h (2.99g,20mmo1) FIDIEA (5.17g,40mmol) -
INFAE 60 CHIFEA/INS o )NS5 TR 5, Wi, A Sk iy OK/ T EE =100:0-0: LOOHH FE ¥
i) gifk , 19 258 A E A =4 (2.50g, K T4%) MS (n/z) :338.0[M+H] "

TR GRS A T-3 00 ] 2 A%, SR A AR L AR X0 1 25 1

¥ 8] 44 M X MS (M+H)"
1-6 NIJC;N
. :I\H ~ 254.1
I-10 FSQN j’@“\N DEF 326.0
NNN
7
1-32 /(s(':,\FH ,'LIN,)”\H ;; 338.0
1-34 PN j‘l\i” 1 230.1
HH R AR T4
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[0324]  (R) -N-(4-56-((1,1,1-=%~N-2-3) &) -1,3,5-=H-2-3) 7 T BEfi%
(0]

CF;
cl =% Hal Cl
cl
Py C'JK( A “ANH e
X ; N N © - CF3; NN ©
[0325] N| ) /l P DIEA - L 2
C'J\N/)\NHQ cl N HJJ\( /rR‘}.H N HJ’K(

I-4

[0326]  ¥44,6-—%-1,3,5-—=Mi-2-f% (1g,6.06mmol) M T T HBES (5mL) 71, INFE 100
CIR /NS o [R5 IR 5, o HV A 0, IR 4R, 13 B S ([ AARN- (4,6- —&-1,3,5-—IF-2-
) T TG A RIN- (4,6- & -1,3,5-=8-2-38) BTG, R) 1,1, 1-=&H-2-
f Eh iR L (900mg , 6. 06mmol) FAIDIEA (2.34g,18.18mmol) AIAFI1,4- % SFF (10mL) o, A0
AR, N 27NN o SN S5 IS, IR IR K B R < (20mL) ZE B, A LA 25 B
V7R RN =R iy C it/ 218 2. 18) 24k, 433 (R) -N- (4-&-6- (1,1, 1- =5 A -2-
) B ) -1,3,5-—-2-2) 77 T L (80mg) MS (m/z) :312. 1 [M+H]"

[0327]  Hh[AI{ART-26&1-27

[0328]  3-(4-&-6-((R)-1,1,1-=5A-2-4) &) -1,3,5-=-2-F) H-2-J4-1-
T 2 Al 6o Al S A4

@ OH @ OH WOH
—_— X +

[0329] CF; n} SN CFs /IJ\ll\ N CFy )NI\ SN
/(ﬁi‘N’I\N/ cl NN “RN" N7
H Y H H
I-25 126 & 1-27

[0330]  rh[E)fAT-253 i T EHPLCHR 4315 2L = Al AE AT B e A AL & (R) —3- (4-F-6-
((R) 1,1, 1-=5AN-2-3%) &) -1,3,5- = -2-3) I -2- 45 - 1-BE R (S) -3- (4~ -6
((R)~1,1,1-=5A-2-3) &) -1,3,5-=B—2-FL) -2~ 1-1F (FHEHPLCA A« A%

AS-H; BN AH : IEPEe/ S P E =80: 20 ; L% : 0. 5mL/ 40 &4 K M K - UV 254nm) o 25— ANk

R (RE=1.703%34%) 28T J5 15 BN 0 SRR, £y £ 91-26, defli 9100% ,MS (m/z) :400. 1 [M+
H]"o 28 ZANVEMOR RE=2.0674 81) 25T J5 15 2 Rl fa, an 48 1-27, defEN99 . 4% ,MS
(m/z) :400.1[M+H] ",

[0331]  Fh[AJfARI-41

[0332]  6-&(-N*~ (F—2-3k~d7) -N'- (2- (=R FH3E) mbme-4-3) -1,3,5- =M -2, 4- i

[0333]

N CDs
' & )Cl H,N"T>cD 7
F NH 2 3
Ny 2N /JNl\ “jl\ B N )*ju\ CD;
I NaHCOj, THF X z DIEA Z 4\
cl N¢I\CI 3 FaC N“ "N ~cl FaC N'D CDs

I-41
[0334]  (A)4,6- & -N- Q- (=& H ) mene-4-) -1,3,5- =M% -2-J}%
[0335] }%2,4,6-=%-1,3,5-=M% (1.84g,10mmol) A2- (=% F &) Mt mE-4-i% (1.62g,
10mmo1) ¥ T~ 1§ THF (20mL) H, ¥ EN 2 0°C, II AR 4 (1.68g,20mmol) o 5 W 7F = i
NHRFEL6 /NN o NS WS I8 SRR A, I Uk i Gk / 4R s =100:0-
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0: 10086 e ) 2lifb 15 2 A EE A =4 (2.68g, K86 %) oMS (n/z) :309.9 [M+H] "

[0336]  (B) 6-50—N*— (§-2-F—d7) -N'- (2- (=& L) nkng-4-38) -1,3,5-=M-2,4- fi%
[0337]  FEHEH AKX IIAAL, 6- =& -N- (- (=5 &8 mbiE-4-3%) -1,3,5- = -2-J|%
(465mg, 1.5mmol)  A-dr—2-fi&EhEE £ (154mg, 1.5mmol) « — A 3 7, 3 1% (388mg, 3. Ommo1)
AL, 4- 585K (20mL) o IR EE 60 CHiE£E5 /NI o S N 45 7R i, ¥ B0 3 =05, i 4, A 20k
ik (i / LR 4B =100:0-0: 100%H FE BE L) 264015 21 B3 Al 449 (485mg , YL
95%) oMS (m/z) :340.0[M+H]"

[0338] R EAPAIML ARSI b AR T-4 1 H1 45 L FE , S I AE R AR 70 1) 45 1

W a4k 254 X, MS (M+H)"
[0339] ¢l
1-43 Ne  wos
A L 268.0
H H
)C\I
I-44 NP N
|
sy g : 4:?“ 308.0
)Cl
N~ <
1-45 COLICH I 304.0
H 5 H
1-53 g j‘\;\f“' 334.0
Cl
e
[0340] | N| 3 N |N
1-59 A HA‘” oK 329.0
Cl
I-63 " ”A\l” 363.0
2 FoC = H)%N/I\H,OK .
j}\l
N™~ N N
< | |
1-66 oy g o 363.0
Cl
. oo
N" N N "N
< | |
1-68 . )\/LH A, oK 364.0

[0341] i E]{ART-46
[0342]  2-((4- G THEIHL) -6-5-1,3,5-—Ma—2-3L) &) F I
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lo] I"-N

cl HN )C\' & cl
NC NH
[0343] NN HCI | =N 2 = |N N| =N
M NaHCO, THF )\N/ NC Pd(dppf)Cly, tBuONa, | AN J\N/ .
Cl N~ Cl H \|< p-dioxane H H \|<

[0344]  (A) O—FL T H-N-(4,6-—%5-1,3,5-=H—2-3) ¥ Ix

[0345]  #42,4,6-=%4-1,3,5— =W (0.92g,5mmol) FO—FL T F¥2 e bz £k (0.63g,5mmol)
TR THE (50mL) 1, B 1 220°C, IR BRER N (1.26g, 15mmol) o ) MAE0C R Hii 2/
I o SN &5 R JE , 1EE e 4 , FHIN 20k (it vk (i / 2R B =100: 0-0: 100K FE ¥t
Jit) 4tk 153 2Tt etk 724 (0.83g, W %80%) oMS (m/z) :237.0[M+H] "

[0346]  (B) 2- ((4- (BT A AKE) -6-5—1,3,5-=ME-2-3) &) I

[0347]  ZEHE R AR IR INNO-HU T 3£-N- (4,6- —4(-1,3,5-=W-2-%£) % (0.83g,
4.0mmol) \2-% 3 F MG (0.48g,4.0mmol) Pd (dppf) C12(0.15g,0.2mmol) AL T EE4N
(0.77g,8.0mmol) A1, 4~ "4 /N3 (10mL) o HIFAE 90 CHiE £ 3 /N o s B 25 I fe , ¥ #1281 =
T W4, FIN AR vk i/ 212 2016 =100: 0-0: 1004 B e i) 26 A 75 31 37 €0 [ 44
P4 (109mg , BE8 %) oMS (m/z) :320.0 [M+H]"

[0348] R E AL ARSI b (AR T-46 ) 4145 L FE , S FHAH R AR 70 1) 45 1
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Cl
1-65 g "A\l"' 313.0
3 B N SN H’°\|< ’
i
N= N "N
1-67 i g s N/]\ 283.0
H H
)C\l
N NZ N
1-69 S S L 304.0
H H
/Cfl
[0350] =y NEH
1-70 N A N J\ 308.0
H H
)C\I
= = NN
L5 mﬂ CX L 304.0
)C\l
N* NN
y |
1-28 S < 309.0
Cl
1-29 g 'T)\\“” 310.0
- \\N H N/ H/O\K .

[0351]  sijiti {52

[0352] b W1-22111 & K

[0353] fL&W1

[0354]  2-4i—3— (4— (RPGIAIE) -6- ((R) 1,1, 1- =M -2-3) & JE) -1, 3, 5- =2~
) -2 1

X
CF3 NN i
; i H | /L
OH . /(.‘;)\H/LN/)\H
TfO. t _O =1 > F
Pd(dppﬂCl2 CHZCIZ Pd(PPhg)s, Cs,CO;3 CF3 N" =N

[0355]

@ OH
NaBH,, CeCls- m,_o ! F

S PN
o
/ff‘\?fN

[0356]  (A) (R) -2-%-3- (4- (& ﬁ\?i 3) -6- ((1,1, 1-=H-2-4) &H) -1,3,5- =M~
2-38) BE-2- 41—
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[0357]  HAMR N, RN KR I 2- 56— 3-SR O - 1 I~ 1 - = 5 7 s R B
(220mg,0.84mmol) \4,4,4,4°,5,5,5" ,5° - J\H H-2,2"-= (1,3, 2- S I B 0)
(234mg,0.92mmol) \AcOK (206mg,2.10mmo1) Pd (dppf) Cl2 * CHC12 (32mg,0.04mmol) PL 21,
4= N ER (20mL) o MNARE B 16 /N o S W 45 R, ¥ 2 S IR I N HR A AR T-2
(238mg,0.84mmol) B[R4 (682mg,2. Immol) ~Pd (PPhs) 4 (46.2mg,0.04mmol) LA 7K (4mL) .
INFAZE80 CHEFE2 /NI o v 2 2 =R, WA, FIIN A 1% (il / 28 2.5 =100:0-0:
LOORH &£ e Jit) 4li4h 45 21 A 4[5 44 7= (160mg , YL %52.8%) MS (m/z) :362. 1 [M+H]

[0358]  (B) 2-9—3- (4- (RNAEZAE) 6- ((R)-1,1,1-= g H-2-55) & Hs) -1,3,5- =
2-3L) Be-2—- M- 1-I%

[0359] ¥ (R) —2-9—-3- (4- (RINFEREIL) -6- (1,1, 1-=gH-2-3) HI) -1,3,5- =B~
2-3L) Pi-2—4—1- (80mg,0.22mmo1) Fl-L/K =& A55 (107mg, 0. 29mmol) ¥& T 2 EE (5mL) -
SR F0C, AT EALEN (11mg,0.29mmol) o ;e WAEOC R i L2 /N o e N 45 oK S5, I
NG AL s W (2mL) F17K (20mL) , F 28R L BE AL , A HLARIAE , FH N XA e iy (i
I/ 2.1 £ =100:0-0: 10046 FZHe i) 4L 4043 2] 1 ol 4474 (61mg , 104 76.3%) MS (m/
z) 1364 .1 [M+H]™'H NMR (400MHz ,CD30D) :84.99-4.87 (m, 1H) ,4.33-4.23 (m, 1H) ,4.19-4.07
(m,1H) ,2.61-2.47 (m,1H) ,2.40-2.24 (m,1H) ,1.89-1.73 (m,3H) ,1.70-1.61 (m,1H) ,1.38~
1.31(m,3H),1.22-1.16 (m,6H) .

[0360] NERHEINEDRS ISR 5L FE , R FHAH R A TE] A4 AR i) 45 1
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[0361]

¥ P&

BM X

MS
(M+H)"

"H NMR

P 86
o I

418.1

'H NMR (400 MHz,
CD;OD): & 5.01- 4.88 (m,
2H), 4.36-4.24 (m, 1H),
2.66-2.50 (m, 1H), 2.41-2.31
(m, 1H), 1.97-1.60 (m, 4H),
1.38-1.30 (m, 6H).

I-3

392.1

'H NMR (400 MHz,
CD;OD): o6 5.06-4.90 (m,
1H), 4.61-4.46 (m, 1H),
4.37-4.21 (m, 1H), 4.04-3.87
(m, 2H), 3.85-3.76 (m, 1H),
3.73-3.60 (m, 1H), 2.66-2.49
(m, 1H), 2.44-2.14 (m, 2H),
2.01-1.60 (m, 5H), 1.45-1.30
(m, 3H).

I-8

412.1

'H NMR (400 MHz,
CD;OD): & 5.01-4.87 (m,
1H), 4.37-4.15 (m, 2H),
3.05-2.84 (m, 2H), 2.77-2.49
(m, 3H), 2.42-2.24 (m, 1H),
1.96-1.56 (m, 4H), 1.44-1.31
(m, 3H).

1-30
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[0362]

406.1

'H NMR (400 MHz,
CD;OD): & 4.37-4.22 (m,
3H), 3.02-2.86 (m, 4H),
2.73-2.50 (m, 5H), 2.41-2.25
(m, 1H), 1.91-1.72 (m, 3H),
1.72-1.62 (m, 1H).

I-10

426.1

'H NMR (400 MHz,
CD;OD): o6 5.00-4.90 (m,
1H), 4.51-441 (m, 1H),
4.34-4.25 (m, 1H), 2.62-2.47
(m, 2H), 2.38-2.17 (m, 3H),
2.14-1.96 (m, 2H), 1.90-1.75
(m, 4H), 1.70-1.61 (m, 1H),
1.40-1.31 (m, 3H).

I-11

376.1

'H NMR (400 MHz,
CD;OD): & 5.02-4.89 (m,
1H), 4.33-4.24 (m, 1H),
4.19-4.06 (m, 1H), 2.63-2.47
(m, 1H), 2.40-2.25 (m, 1H),
1.92-1.60 (m, 4H), 1.40-1.30
(m, 3H), 1.23-1.15 (m, 6H).

I-15

390.1

'H NMR (400 MHz,
CD;OD): & 4.99-4.87 (m,
1H), 4.36-4.22 (m, 1H),
3.60-3.40 (m, 1H), 2.66-2.47
(m, 1H), 2.40-2.26 (m, 1H),
1.91-1.62 (m, 4H), 1.37-1.31
(m, 3H), 1.27-1.21 (m, 3H),
1.01-0.85 (m, 1H), 0.55-0.15
(m, 4H).

I-31
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[0363]

392.3

'"H NMR (400MHz,
CD;OD): & 4.99-4.88 (m,
1H), 4.42-4.34 (m, 1H),
4.18-4.07 (m, 1H), 2.40-2.17
(m, 2H), 1.91-1.80 (m, 1H),
1.62-1.53 (m, 1H), 1.38-1.31
(m, 3H), 1.22-1.15 (m, 6H),
1.06 (s, 3H), 1.00 (s, 3H).

10

390.1

'H NMR (400 MHz,
CD;OD): & 5.03-4.89 (m,
1H), 4.37-4.16 (m, 2H),
2.64-2.47 (m, 1H), 2.40-2.24
(m, 1H), 2.04-1.44 (m, 12H),
1.39-1.31 (m, 3H).

I-12

11

418.1

'H NMR (400 MHz,
CD;OD): & 5.04-4.90 (m,
2H), 4.35-424 (m, 1H),
2.66-2.52 (m, 1H), 2.43-2.27
(m, 1H), 1.95-1.60 (m, 4H),
1.43-1.31 (m, 6H).

I-3

12

378.1

'H NMR (400 MHz,
CD;OD): & 5.00-4.89 (m,
1H), 4.35-423 (m, 1H),
3.26-3.05 (m, 2H), 2.66-2.48
(m, 1H), 2.42-2.25 (m, 1H),
1.97-1.59 (m, 5H), 1.41- 1.30
(m, 3H), 0.96-0.88 (m, 6H).

I-13

13

426.1

'H NMR (400 MHz,
CD;OD): & 5.02-4.89 (m,
1H), 4.35-4.23 (m, 1H),
3.63-3.40 (m, 2H), 2.65-2.51
(m, 3H), 2.47-2.21 (m, 4H),
1.89-1.61 (m, 4H), 1.39-1.31
(m, 3H).

I-14
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[0364]

'H NMR (400 MHz,

°” CD;OD): & 5.03-4.90 (m,
o \NFCF asq | 2D 4.36-4.23 (m, 1H), -
: ) CF3 2.67-2.49 (m, 1H), 2.42-2.26
N (m, 1H), 1.94-1.61 (m, 4H),
1.40-1.31 (m, 6H).
'H NMR (400 MHz,
CD;O0OD): 6 5.04-4.93 (m,
@ OH 1H), 4.82-470 (m, 1H),
F 4.34-4.23 (m, 1H), 2.65-2.51
CF; N“N CF 432'3
S PP (m, 1H), 2.43-2.28 (m, 1H),
1.91-1.74 (m, 4H), 1.71-1.61
(br, 2H), 1.40-1.31 (m, 3H),
1.04-0.93 (m, 3H).
'H NMR (400 MHz,
CD;OD): & 5.12-4.92 (m,
- 1H), 4.80-4.53 (m, 1H),
F 4.37-4.26 (m, 1H), 2.87-2.77
N 380.1 |(m, 1H), 2.68-2.51 (m, 1H), | I-1
g 2.46-2.27 (m, 1H), 1.97- 1.60
(m, 4H), 1.43-1.31 (m, 3H),
1.2-1.06 (m, 1H), 1.02-0.87
(m, 1H).
'H NMR (400 MHz,
oH CD;OD): & 5.00-4.92 (m,
c. 1H), 4.22-4.07 (m, 2H),
b::d o 3 W el i sy Apigiony i
R N" 'N ’ 9 8 L ’ s
1.41-1.32 (m, 3H), 1.23-1.18
(m, 6H).
'H NMR (400 MHz,

OH
3 CD;OD): & 5.02-4.87 (m,
CF3 N N

14

15 I-33

16

17

18 419.1 |2H), 2.68-2.51 (m, 1H),| I-3
f;,u NN 2.44-2.28 (m, 1H), 1.92-1.63

(m, 4H), 1.42-1.30 (m, 6H).
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[0365]

Pl o

407.1

'H NMR (400 MHz,
CD;OD): & 4.38-4.15 (m,
2H), 3.05-2.85 (m, 4H),
2.72-2.48 (m, 5H), 2.40-2.26
(m, 1H), 1.90-1.61 (m, 4H).

I-10

20 j N™ N
—0 L LT

420.2

'H NMR (400 MHz,
CD;OD): & 4.52-4.38 (m,
1H), 4.33-4.17 (m, 2H),
2.99-2.84 (m, 4H), 2.71-2.48
(m, 5H), 2.37-2.23 (m, 1H),
2.01-1.82 (m, 3H), 1.74-1.60
(m, 3H).

I-10

21

432.3

'H NMR (400MHz,
CD;OD): & 5.02-4.89 (m,
2H), 4.53-441 (m, 1H),
2.77-2.62 (m, 1H), 2.40-2.27
(m, 1H), 2.02-1.83 (m, 3H),
1.74-1.61 (m, 3H), 1.39-1.32
(m, 6H).

I-3

22 K

421.1

'H NMR (400 MHz,
CD;OD): & 4.36-4.16 (m,
2H), 3.00-2.84 (m, 4H),
2.73-2.50 (m, 5H), 2.39-2.21
(m, 1H), 2.01-1.82 (m, 3H),
1.75-1.59 (m, 3H).

I-10

23 2

365.2

'H NMR (400 MHz,
CD;OD): & 4.99-4.86 (m,
1H), 4.20-4.07 (m, 1H),
2.61-2.47 (m, 1H), 2.37-2.25
(m, 1H), 1.88-1.62 (m, 4H),
1.37-1.29 (m, 3H), 1.20-1.17
(m, 6H).

58
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24

427.1

'H NMR (400 MHz,
CD;OD): & 4.99-4.86 (m,
1H), 4.34-4.15 (m, 1H),
2.97-2.83 (m, 2H), 2.73-2.51
(m, 3H), 2.37-2.25 (m, 1H),
2.01-1.82 (m, 3H), 1.72-1.60
(m, 3H), 1.39-1.13 (m, 3H).

I-9

25

A AL A

310.1

'H NMR (400 MHz,
CD;OD) & 4.36-4.24 (m,
1H), 4.24-4.00 (m, 2H),
2.62-2.43 (m, 1H), 2.39-2.22
(m, 1H), 1.91-1.82 (m, 2H),
1.82-1.72 (m, 1H), 1.70-1.60
(m, 1H), 1.19 (s, 12H).

1-34

26

OH

F
CF3 N7 N
/rm‘NA“N)\N’I\
H |

378.1

'H NMR (400 MHz,
CD;OD) & 5.19-4.88 (m,
2H), 4.38-4.22 (m, 1H), 2.96
(s, 3H), 2.68-2.49 (m, 1H),
2.43-2.28 (m, 1H), 1.91-1.83
(m, 2H), 1.83-1.70 (m, 1H),
1.70-1.59 (m, 1H), 1.35 (d, J
= 5.3 Hz, 3H), 1.16 d, J =
6.5 Hz, 6H).

I-35

27

OH
(RS)
Z

F
NN
FI!CLNANJ\N/A
H H

356.1

'H NMR (400 MHz,
CD;OD): & 4.42-4.13 (m,
2H), 3.02-2.86 (m, 2H),
2.83-2.46 (m, 4H), 2.44-2.21
(m, 1H), 1.92-1.83 (m, 2H),
1.83-1.60 (m, 2H), 0.82-0.67
(m, 2H), 0.60-0.45 (m, 2H).

I-36

59
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28

358.1

'H NMR (400 MHz,
CD;OD): & 4.36-4.20 (m,
2H), 4.20-4.04 (m, 1H),
3.01-2.84 (m, 2H), 2.71-2.45
(m, 3H), 2.40-2.23 (m, 1H),
1.90-1.83 (m, 2H), 1.83-1.60
(m, 2H), 1.20 (s, 6H).

1-37

29

CF3 N7 N CD;
- =
/rﬁ‘u N

372.1

'H NMR (400 MHz,
CD;OD): 6 4.98-4.88 (m,
1H), 2.65-2.43 (m, 1H),
2.41-2.23 (m, 1H), 1.92-1.70
(m, 3H), 1.70-1.59 (m, 1H),
1.37-1.29 (m, 3H).

1-39

30

372.1

'H NMR (400 MHz,
CD;OD): & 4.97-4.89 (m,
1H), 2.70-2.42 (m, 1H),
2.41-2.21 (m, 1H), 1.90-1.72
(m, 3H), 1.69-1.59 (m, 1H),
1.37-1.29 (m, 3H).

1-40

31

412.1

'H NMR (400 MHz,
CD;OD): & 5.02-4.89 (m,
1H), 4.38-4.14 (m, 2H),
3.03-2.86 (m, 2H), 2.80-2.49
(m, 3H), 2.44-2.26 (m, 1H),
1.95-1.59 (m, 4H), 1.41-1.31
(m, 3H).

I-9

32

412.1

'H NMR (400 MHz,
CD;OD): & 5.03-4.90 (m,
1H), 4.38-4.16 (m, 2H),
3.02-2.86 (m, 2H), 2.82-2.50
(m, 3H), 2.43-2.25 (m, 1H),
1.94-1.60 (m, 4H), 1.42-1.32
(m, 3H).

I-54

60
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364.1

'H NMR (400 MHz,
CD;OD): & 5.02-4.90 (m,
1H), 4.38-4.22 (m, 1H),
4.18-4.04(m, 1H), 2.66-2.49
(m, 1H), 2.39-2.20 (m, 1H),
2.03-1.58 (m, 4H), 1.42-1.29
(m, 3H), 1.23-1.10 (m, 6H).

I-71

34 S =
N\\D\HLNIHJOK

431.0

'H NMR (400 MHz,
CD;OD) & 8.93-8.75 (m,
2H), 7.98-7.93 (m, 1H),
7.83-8.77 (m, 1H), 4.37-4.29
(m, 1H), 2.72-2.60 (m, 1H),
2.47-2.35 (m, 1H), 1.92-1.85
(m, 2H), 1.84-1.75 (m, 1H),
1.73-1.65 (m, 1H), 1.32 (s,
9H).

I-75

200

384.1

'H NMR (400 MHz,
CD;OD): & 9.55 (s, 1H),
7.91-7.78 (m, 1H), 7.64-7.48
(m, 1H), 7.33-7.13 (m, 1H),
6.62-6.47 (m, 1H), 4.41-4.14
(m, 2H), 2.72-2.32 (m, 2H),
1.91-1.63 (m, 4H), 1.29-1.20
(m, 6H).

205

OH

F

B
f)“N N)\N¢kNiLT<
H H

390.1

'H NMR (400 MHz,
CD;OD): & 8.59-8.34 (m,
2H), 4.39-428 (m, 1H),
2.74-2.61 (m, 1H), 2.55 (s,
3H), 2.51- 2.37 (m, 1H),
1.98-1.66 (m, 4H), 1.31 (s,
9H).

1-29

[0369]
[0370]
—E-2-3E) -2 ,4- %

HAEH35

61

6- (2,3-HFIHC-1--1-F) N-R A FRE-N-(R) -1,1,1-=|A-2-5) -1,3,5-



CN 109467538 A ﬁ'ﬁ HH :F; 44/96 HL

N DCM CF; NN
Py -
®N" NN "N~ NN
H H H H
1 35

[0372] O0C T, &1 (20mg,0.06mmol) V& T & H %€ (3mL) , ST ADAST (17mg,
0.12mmol) o R FIFEQC FHiFE2. 5/ o R N5 R , I AT S0 B W (BmL) 7K (5mL)
R O B2, WAE A MM, e 4, A =0k (it v (il / 20 1% 2, =100: 0-0: 1004
BRI itk 753 [ B 4A 774 (14mg , R T0%) oMS (n/z) :366. 2 [M+H] ™

[0373]  'H NMR (400MHz,CD30D) :85.15-4.86 (m,2H) ,4.21-4.08 (m, 1H) ,2.70-2.51 (m, 1H) ,
2.42-2.26 (m,1H) ,2.20-2.08 (m,1H) ,1.92-1.67 (m,3H) ,1.37-1.31 (m,3H) ,1.21-1.16 (m,
6H) »

[0374]  FRAPHIMLE DS AP35 il 25 1 FE L SR AH LR Hh 1) A4 R0 1) 45 110
[0375]

A&
Y . MS , B R
; 22 OFV (M+H)* H NMR b A

'H NMR (400 MHz, CD;OD): &
@ 4 7.16-6.94 (m, 1H), 5.25-5.06 (m,
, SR 1H), 5.05-4.89 (m, 1H), 4.27-4.06 | 4%
CFy )N,\‘;i J& (m, 1H), 2.63-2.26 (m, 2H), 124

N N 1.95-1.63 (m, 4H), 1.39-1.30 (d, J =
5.2 Hz, 3H), 1.24-1.16 (m, 6H).

[0376]

'"H NMR (400 MHz, CD;OD): &
’ 7.26-7.00 (m, 1H), 5.08-4.85 (m,
- 2H), 4.26-4.07 (m, 1H), 2.87-2.70 | P
iy P 3483 |(m, 1H), 2.68-2.53 (m, 1H),
NSNS e 2.44-2.26 (m, 2H), 1.95-1.80 (m,
2H), 1.36-1.30 (m, 3H), 1.20-1.16
(m, 6H).
'"H NMR (400 MHz, CD;0D): &
7.13-6.85 (m, 1H), 5.03-4.85 (m,
@ R 2H), 4.24-4.07 (m, 1H), 2.63-2.35 | /L&%
CFs NN ~ |(m, 4H), 2.01-1.82 (m, 2H),| 145
/@NJ'\NAHJ\ 1.36-1.31 (m, 3H), 1.20-1.16 (m,
6H).

144

38
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(03771  fk&39
[0378] (%) 3—(4,6-XL ((3,3—HIA T 3E) &) -1,3,5- =Me—2-3L) 2 A PE—2-Jfi—1-

i
o] OH

: ] i @ZF . (S)-CBS, BH3Me,S . g .
0379 NN THF N“SN

F’\D\HJ'\N/)\H/DLF F’\D\H)LN/AHELF

39

[0380]  ZHAARY, VKA H, ¥ 1mol /L (S) ~CBS/THF¥&# (1.4mL, 1 .4mmol) A JE/K THF
(5mL) H, SR J5 K 2mo 1 /L ke — FR A Fk / THRVA MR (1. 4mL, 2. Smmol) PR I AN JL v, F 4257 &
Jo N3 (4,6-3 ((3,3- &I T 3) &) -1,3,5-=M—2- ) 2-F IR e —2- M- 1 (fiF
A EAAT-10Z 40 V1A b B33 ,600mg , 1. 4mmo1) /THF (3mL) ¥ - VK&~ i 41
— /NS N (0. 5mL) , B8 2. T (10mL) F7K (20mL) , WAEA HLAE , KAHFE FH 4 1R 2. T
(10mL) ZEHL, & HA AR, To/K B BREAT- 45, 18 98 , R = ol o I SRRV (kg / 208 20T
=100:0-0: 1004 S BE ML) 4045 2] H [ 744 (60mg , UL Z10%) MS (m/z) :420. 1 [M+H]"
[0381]  'H NMR (400MHz,CDs0D) :64.52-4.38 (m, 1H) ,4.33-4.17 (m,2H) ,2.99-2.84 (m,4H) ,
2.71-2.48 (m,5H) ,2.37-2.23 (m, 1H) ,2.01-1.82 (m,3H) ,1.74-1.60 (m, 3H) .
[0382] RERHFIMLAE YIRS A P390 il 25 I A2 , SR FHAR LI Hp () 4R AR ) 24 11
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[0383]

¥ F

M X

MS
(M+H)"

"H NMR

P R 89
W 1 AR

426.1

'"H NMR (400MHz, CD;0D)
d 498487 (m, 1H),
4.51-4.41 (m, 1H), 4.31-4.16
(m, 1H), 2.97-2.84 (m, 2H),
2.73-2.49 (m, 3H), 2.37-2.23
(m, 1H), 2.00-1.81 (m, 3H),
1.72-1.58 (m, 3H), 1.39-1.30
(m, 3H).

I-9

41

400.1

'H NMR (400 MHz,
CD;OD): & 5.00-4.89 (m,
1H), 4.69-444 (m, 5H),
4.34-4.22 (m, 1H), 2.65-2.50
(m, 1H), 2.40-2.25 (m, 1H),
1.89-1.57 (m, 4H), 1.38-1.29
(m, 3H).

I-72

42

388.2

'H NMR (400 MHz,
CD;OD): & 5.00-4.89 (m,
1H), 4.33-421 (m, 1H),
3.13-2.99 (m, 1H), 2.62-2.47
(m, 1H), 2.37-2.18 (m, 1H),
1.87-1.61 (m, 4H), 1.37-1.30
(m, 3H), 1.25-1.19 (m, 1H),
1.00-0.71 (m, 5H).

I-73

64
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[0384]

43

376.1

'H NMR (400 MHz,
CD;OD): & 4.51-4.18 (m,
5H), 3.01-2.82 (m, 2H),
2.71-2.45 (m, 3H), 2.38-2.20
(m, 1H), 1.87-1.59 (m, 4H),
1.27-1.19 (m, 3H).

1-74

44

438.1

'H NMR (400 MHz,
CD;OD): § 8.47-8.11 (m,
2H), 7.66 (s, 1H), 7.49-7.37
(m, 1H), 7.18- 7.05 (m, 1H),
5.08-4.94 (m, 1H), 4.40-4.27
(m, 1H), 2.75-2.61 (m, 1H),
2.51-2.37 (m, 1H), 1.92-1.66
(m, 4H), 1.43-1.37 (m, 3H).

I-56

45

384.1

'H NMR (400 MHz,
CD;OD): & 8.37-8.29 (br,
1H), 8.29-8.16 (m, 1H), 7.65
(s, 1H), 7.47-7.38 (m, 1H),
7.15-6.99 (m, 1H), 4.37-4.18
(m, 2H), 2.74-2.56 (m, 1H),
2.51-2.34 (m, 1H), 1.90-1.64
(m, 4H), 1.29-1.22 (m, 6H).

I-57

46

875.1

'H NMR (400 MHz,
CD;OD): § 8.63-8.10 (m,
1H), 7.69-7.53 (m, 1H), 6.52
d J = 9.6 Hz, 1H),
4.36-4.24 (m, 1H), 4.22-4.04
(m, 1H), 3.57 (s, 3H),
2.68-2.50 (m, 1H), 2.43-2.28
(m, 1H), 1.89-1.61 (m, 4H),
1.23-1.16 (m, 6H).

I-58

65
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47

409.2

'H NMR  (400MHz,
CD;OD): & 8.48-8.19 (m,
1H), 8.14-8.04 (m, 1H),
7.65-7.46 (m, 1H), 4.38-4.26
(m, 1H), 2.73-2.58 (m, 1H),
2.49-2.34 (m, 1H), 1.91-1.64
(m, 4H), 1.32 (s, 9H).

I-59

48 | <~

375.2

'H NMR (400MHz,
CD;OD): & 7.50-7.42 (m,
1H), 7.26-7.20 (m, 1H),
6.81-6.68 (m, 1H), 4.36-4.13
(m, 2H), 3.48 (s, 3H),
2.74-2.55 (m, 1H), 2.46-2.32
(m, 1H), 1.89-1.62 (m, 4H),
1.27-1.17 (m, 6H).

I-60

49 p
AT A

356.1

'H NMR (400 MHz,
CD;OD): & 4.39-4.18 (m,
2H), 2.99-2.86 (m, 2H),
2.80-2.46 (m, 4H), 2.39-2.23
(m, 1H), 1.89-1.82 (m, 2H),
1.81-1.62 (m, 2H), 0.79-0.67
(m, 2H), 0.55-0.48 (m, 2H).

1-36

S0 R

370.1

'H NMR (400 MHz,
CD;OD): § 4.45-4.14 (m,
2H), 3.05-2.82 (m, 2H),
2.79-2.23 (m, 5H), 1.91-1.61
(m, 4H), 1.18-0.45 (m, 6H).

I-38

51 R y
2 PGP

358.1

'H NMR (400 MHz,
CD;OD): & 4.35-4.20 (m,
2H), 4.20-4.06 (m, 1H),
2.98-2.86 (m, 2H), 2.70-2.45
(m, 3H), 2.38-2.23 (m, 1H),
1.89-1.82 (m, 2H), 1.81-1.60
(m, 2H), 1.19 (s, 6H).

1-37
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OH
F
52 E

371.1

'H NMR (400 MHz,
CD;OD): & 4.99-4.87 (m,
1H), 4.33-423 (m, 1H),
2.64-2.45 (m, 1H), 2.40-2.21
(m, 1H), 1.89-1.71 (m, 3H),
1.70-1.58 (m, 1H), 1.36-1.30
(m, 3H).

1-39

OH
E ]
3 CF3 N N

371.1

'H NMR (400 MHz,
CD;OD): & 4.98-4.88 (m,
1H), 4.35-4.19 (m, 1H),
2.63-2.44 (m, 1H), 2.44-2.21
(m, 1H), 1.93-1.70 (m, 3H),
1.70-1.53 (m, 1H), 1.39-1.29
(m, 3H).

1-40

54

420.1

'H NMR (400 MHz,
CD;OD): § 8.60-8.22 (m,
2H), 8.09-7.74 (m, 1H),
4.38-4.27 (m, 1H), 2.75-2.58
(m, 1H), 2.48-2.33 (m, 1H),
1.91-1.75 (m, 3H), 1.73-1.64
(m, 1H).

I-41

» Fiﬁl,m/

365.1

'H NMR (400 MHz,
CD;OD): & 4.36-4.15 (m,
2H), 3.02-2.81 (m, 2H),
2.73-2.41 (m, 3H), 2.40-2.19
(m, 1H), 1.89-1.71 (m, 3H),
1.70-1.59 (m, 1H).

1-42

56 F

360.1

'H NMR (400 MHz,
CD;OD): & 4.32-4.19 (m,
2H), 4.19-4.04 (m, 1H),
2.98-2.83 (m, 2H), 2.72-2.43
(m, 3H), 2.39-2.21 (m, 1H),
1.80-1.70 (m, 1H), 1.68-1.58
(m, 1H), 1.25-1.11 (br, 6H).

1-37
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57

gOH
N

F
N'\j\ hI\N /[\
Z N’]\N/)\N
H H

348.1

'H NMR (400 MHz,
CD;OD): & 8.16-7.44 (m,
2H), 4.38-424 (m, 1H),
4.24-4.10 (m, 1H), 3.84 (s,
3H), 2.69-2.49 (m, 1H),
2.47-2.27 (m, 1H), 1.91-1.74
(m, 3H), 1.72-1.61 (m, 1H),
1.29-1.18 (m, 6H).

1-43

58

388.0

'H NMR (400 MHz,
CD;OD): & 8.61-8.24 (m,
2H), 8.04-7.81 (m, 1H),
4.39-4.27 (m, 1H), 2.75-2.58
(m, 1H), 2.51-2.31 (m, 1H),
1.92-1.75 (m, 3H), 1.73-1.64
(m, 1H).

1-44

39

348.1

'H NMR (400 MHz,
CD;OD): & 8.39-8.25 (m,
2H), 7.86-7.79 (m, 1H),
7.13-7.02 (m, 1H), 6.42-6.36
(m, 1H), 4.37-4.28 (m, 1H),
4.26-4.15 (m, 1H), 2.72-2.55
(m, 1H), 2.47-2.34 (m, 1H),
1.91-1.85 (m, 2H), 1.85-1.74
(m, 1H), 1.73-1.64 (m, 1H),
1.28-1.21 (m, 6H).

I-45

60

400.1

'H NMR (400 MHz,
CD;0OD): & 9.07-8.95 (m,
1H), 8.49-843 (m, 1H),
7.68-7.57 (m, 2H), 7.57-7.52
(m, 1H), 7.30-7.25 (m, 1H),
4.39-4.28 (m, 1H), 2.75-2.59
(m, 1H), 2.48-2.35 (m, 1H),
1.92-1.84 (m, 2H), 1.84-1.76
(m, 1H), 1.74-1.65 (m, 1H),
1.33 (s, 9H).

1-46
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[0388]

'H NMR (400 MHz,
CD;OD): 6 8.91-8.64 (m,
- 1H), 8.27-8.16 (m, 1H),
9; 7.11-6.99 (m, 1H), 4.38-4.28
o 409.1 |(m, 1H), 2.74-2.56 (m, 1H), | 1-47
*‘H\NDK 2.48-2.33 (m, 1H), 1.92-1.84
(m, 2H), 1.84-1.76 (m, 1H),
1.73-1.64 (m, 1H), 1.33 (s,
9H).
'H NMR (400 MHz,
CD;OD): § 8.75-8.53 (m,
1H), 8.25-8.15 (m, 1H),
on 7.83-7.73 (m, 2H), 7.66-7.59
%F (m, 1H), 7.45-7.36 (m, 1H),
62 S pPw 395.1 |4.39-4.28 (m, 1H), 4.26-4.15| 1-48
PNPSEIPN (m, 1H), 2.73-2.56 (m, 1H),
2.48-2.33 (m, 1H), 1.92-1.85
(m, 2H), 1.85-1.75 (m, 1H),
1.72-1.63 (m, 1H), 1.27-1.20
(m, 6H).
'H NMR (400 MHz,
CD;OD): & 8.18-8.11 (m,
1H), 8.09-8.01 (m, 1H),

(E["” 7.52-7.46 (m, 1H), 7.46-7.32
F 1H), 4.35-4.2 , 1H),
63 : ) 308 | (™ 1) 4.35-4.26 (m, 1H)
= NZN Jq 4.22-4.16 (m, 1H), 4.15 (s,

N)%N*N

H H 3H), 2.70-2.29 (m, 2H),
1.90-1084 (m, ZH), 1.84-1074
(m, 1H), 1.71-1.63 (m, 1H),

1.25-1.18 (m, 6H).

61
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[0389]

64

398.1

'H NMR (400 MHz,
CD;OD): & 8.25-8.10 (m,
1H), 7.94-7.86 (m, 1H),
7.66-7.39 (m, 2H), 4.35-4.25
(br, 1H), 4.23-4.11 (m, 1H),
4.02 (s, 3H), 2.70-2.51 (m,
1H), 2.45-428 (m, 1H),
1.91-1.83 (m, 2H), 1.83-1.74
(m, 1H), 1.71-1.62 (m, 1H),
1.26-1.17 (m, 6H).

I-50

635

401.1

'H NMR (400 MHz,
CD;OD): & 8.89-8.84 (m,
1H), 8.83-8.66 (m, 1H),
7.98-7.91 (m, 1H), 7.82-7.70
(m, 1H), 4.36-4.28 (m, 1H),
4.25-4.18 (m, 1H), 2.71-2.56
(m, 1H), 2.47-2.34 (m, 1H),
1.91-1.85 m, 2H), 1.85-1.77
(m, 1H), 1.72-1.64 (m, 1H),
1.28-1.22 (m, 6H).

I-51

66

385.1

'H NMR (400 MHz,
CD;OD/CDCl; = 2/1): &
8.63-8.54 (m, 1H), 7.62-7.57
(m, 2H), 7.13-7.04 (m, 1H),
4.38-4.12 (m, 2H), 2.70-2.32
(m, 2H), 1.91-1.84 (m, 2H),
1.84-1.74 (m, 1H), 1.73-1.63
(m, 1H), 1.25-1.20 (m, 6H).

I-52

70
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[0390]

67

414.1

'H NMR (400 MHz,
CD;OD): & 8.38-8.22 (m,
2H), 7.89-7.76 (m, 1H),
7.12-7.01 (m, 1H), 6.45-6.34
(m, 1H), 4.38-4.27 (m, 1H),
3.51-3.42 (m, 2H), 2.70-2.56
(m, 1H), 2.46-2.34 (m, 1H),
1.91-1.84 (m, 2H), 1.83-1.74
(m, 1H), 1.72-1.64 (m, 1H),
1.26-1.18 (m, 6H).

I-53

68

449.1

'H NMR (400 MHz,
CD;OD): & 8.86-7.07 (m,
6H), 5.19-497 (m, 1H),
4.41-4.27 (m, 1H), 2.78-2.60
(m, 1H), 2.53-2.37 (m, 1H),
1.94-1.78 (m, 3H), 1.76-1.65
(m, 1H), 1.45-1.36 (m, 3H).

1-62

69

418.1

'H NMR (400 MHz,
CD;OD): & 5.00-4.87 (m,
2H), 4.36-4.22 (m, 1H),
2.65-2.51 (m, 1H), 2.43-2.29
(m, 1H), 1.89-1.60 (m, 4H),
1.38-1.29 (m, 6H).

I-32

70

443.1

'H NMR (400 MHz,
CD;OD): & 8.64-7.73 (m,
3H), 4.43-427 (m, 1H),
3.53-3.43 (m, 2H), 2.79-2.61
(m, 1H), 2.52-2.36 (m, 1H),
1.92-1.67 (m, 4H), 1.24-1.16
(m, 6H).

1-66
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[0391]

71

443.1

'H NMR (400 MHz,
CD;OD): & 8.55-8.36 (m,
2H), 8.01-7.90 (m, 1H),
4.41-4.30 (m, 1H), 2.77-2.62
(m, 1H), 2.52-2.32 (m, 1H),
1.96-1.64 (m, 4H), 1.31 (s,
9H).

1-63

OH
F
72 £

465.0

'H NMR (400 MHz,
CD;OD): & 8.58-7.52 (m,
5H), 7.14-6.94 (m, 2H),
4.42-4.27 (m, 1H), 2.80-2.65
(m, 1H), 2.56-2.37 (m, 1H),
1.94-1.66 (m, 4H).

1-64

OH
F
73 7 /I:

393.1

'H NMR (400 MHz,
CD;OD): & 8.09-7.85 (m,
2H), 7.51-7.39 (m, 1H), 4.41-
4.26 (m, 1H), 2.74-2.57 (m,
1H), 2.49-2.32 (m, 1H),
1.96-1.64 (m, 4H), 1.32-1.29
(m, 9H).

I-65

74 »

363.1

'H NMR (400 MHz,
CD;OD): & 8.02-7.88 (m,
1H), 7.85-7.72 (m, 1H),
7.52-7.39 (m, 1H), 4.39-4.29
(m, 1H), 4.26-4.12 (m, 1H),
2.76-2.56 (m, 1H), 2.49-2.32
(m, 1H), 1.99-1.61 (m, 4H),
1.28-1.20 (m, 6H).

1-67

OH
F
75 NN NE

444.1

'H NMR (400 MHz,
CD;OD): & 9.18-8.77 (m,
2H), 4.45-424 (m, 1H),
2.81-2.64 (m, 1H), 2.53-2.34
(m, 1H), 2.00-1.66 (m, 4H),
1.37-1.26 (m, 9H).

I-68

72
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[0392]

'H NMR (400 MHz,
CD;OD): & 9.63-9.01 (m,
on 1H), 7.74 (s, 1H), 7.54-7.48
gF (m, 1H), 7.47-7.40 (m, 1H),
76 NN NN 384.1 |7.38-7.22 (m, 1H), 4.39-4.29 | 1-69
S A (m, 1H), 4.25-4.12 (m, 1H),
2.73-2.55 (m, 1H), 2.50-2.31
(m, 1H), 1.96-1.63 (m, 4H),
1.29-1.18 (m, 6H).

'H NMR (400 MHz,
CD;OD): & 6.59-6.32 (m,
on 1H), 4.36-4.27 (m, 1H),
%( 4.23-4.10 (m, 1H), 4.03-3.90
S 388.1 |(m, 2H), 2.82-2.72 (m, 2H), | 1-70
N A-NJ\N/K 2.65-2.51 (m, 1H), 2.46-2.29
(m, 1H), 2.09-1.97 (m, 2H),
1.90 -1.63 (m, 6H), 1.25-1.16
(m, 6H).

'H NMR (400 MHz,
CD;OD): & 5.04-4.89 (m,

OH

gF 1H), 4.34-424 (m, 1H),

y 378.2 |3.25-3.07 (m, 2H), 2.65-2.48 | 1-13

(m, 1H), 2.40-2.20 (m, 1H),

1.96-1.59 (m, 5H), 1.38-1.30

(m, 3H), 0.95-0.87 (m, 6H).

'H NMR (400 MHz,

- CD;OD): & 5.03-4.90 (m,
(E[F 1H), 4.35-426 (m, 1H),

79 ) 404.1 | 4.21-4.00 (m, 2H), 2.65-2.49 | 1-76

NS e (m, 1H), 2.43-2.24 (m, 1H),

1.93-1.59 (m, 4H), 1.42-1.30

(m, 3H).

77

78

3
Iz

Va
=
?
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[0393]

'H NMR (400 MHz,
CD;OD): & 5.50-4.87 (m,
1H), 4.34-423 (m, 1H),
& 3.26-3.14 (m, 2H), 2.62-2.47
- e F —_— (m, 1H), 2.39-2.22 (m, 1H),
o 1.89-1.82 (m, 2H), 1.82-1.73
G L v, (m, 1H), 1.71-1.63 (br, 1H),
1.37-1.31 (m, 3H), 1.14-0.99
(m, 1H), 0.51-0.42 (m, 2H),

0.26-0.19 (m, 2H).
'H NMR (400 MHz,
CD;OD): & 5.01-4.87 (m,
1H), 4.34-422 (m, 1H),
a 3.37-3.30 (m, 1H), 3.28-3.23
- F — (m, 1H), 2.62-2.48 (m, 1H), .
‘N 2.38-2.22 (m, 1H), 1.88-1.82

N~

N N (m, 2H), 1.82-1.72 (m, 1H),
1.69-1.62 (m, 1H), 1.62-1.53
(m, 2H), 1.37-1.30 (m, 3H),

0.96-0.89 (m, 3H).
'H NMR (400 MHz,
CD;OD) : & 8.91-8.85 (m,
1H), 8.80-8.66 (m, 1H),
(E["“ 7.99-7.91 (m, 1H), 7.82-7.72
199 & be F o (m, 1H), 4.38-4.28 (m, 1H), 179

N\\;@\N X 3.53-3.40 (m, 2H), 2.72-2.58

H N Fon (m, 1H), 2.48-4.34 (m, 1H),
1.93-1.85 (m, 2H), 1.84-1.76
(m, 1H), 1.73-1.65 (m, 1H),

1.25-1.19 (m, 6H).

1-77
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[0394]
'H NMR (400 MHz,
o CD;0OD): & 8.30-8.09 (m,
%F 1H), 7.93 -7.58 (m, 2H),
204 oy 389.1 |4.40-4.28 (m, 1H), 2.75-2.60 | 1-28

N H*‘H\Nﬂg (m, 1H), 2.52-2.36 (m, 4H),
1.95-1.65 (m, 4H), 1.32 (s,

9H).

[0395]  fL&4p82H183
[0396] (%) 3—(4,6-X (((R)-1,1,1-=5N-2-%8) H L) -1,3,5- —=H-2-5) 2-% I -
2-J76 , 6- XU~ 1 -BE A
[0397]  3-(4,6-X ((R)-1,1,1-=FA-2-3L) &IL) -1,3,5-=M-2-3&) -2- | I & —2-
15-1,6,6-—=7—1-FF

DD DD

o
o OH
F KzCOa, DO F fS)-CBS. BHa'Mezs E
—_— —_— -
CFs NN CF THF
2 )\3 CFs NN  CF; CFs NN  CFs
N NONR = . .y
R H WN"NTNR) RN N NR
H H

[0398]

OH
D
NaBD,, CeCly 7H,0 @ -
EtOH

[0399]  (A)3-(4,6-X ((R) ~1,1,1-=%A-2-F5) &) -1,3,5- =M -2-5) 2-H I -
2-W5—1-Hi-6 , 6-XUT,

[0400]  #3-(4,6-XL ((R)-1,1,1-=%H-2-3%) &%) -1,3,5-=Ha—2-F) 2-F I -2-
- 1-ER (ff AR T-3Z2 B AW 10 & P 15 21, 114mg, 0. 27mmo 1) 3§ -1, 4- %N
PR (6mL) , IO NEE /K (2mL) FIRRES AR (75mg, 0. 54mmol) , ZE80°C F#tdk4 . 5/ o ZEFIE 7, H
IR 2O €8 1 v2: CF T / 2. B2 . T8 =100: 0-0: 10045 & 4 i) 44675 31 3% & eIk 7= 4 (64mg
T Z56 %) oMS (n/z) :418.0[M+H]* (B) (%) 3 (4,6-XL (((R)—1,1,1-=H-2-%) &I -1,
3,5- = Ma-2-45) —2-H A L2456, 6- XU~ 1 - 1F

[0401]  ZHRALEWI3IM A AL, 13 B A 82 MS (m/2) :420. 1 [M+H]"

[0402]  'H NMR (400MHz,CD30D) :65.00~4.87 (m,2H) ,4.32-4.23 (m,1H) ,2.63-2.53 (m, 1H) ,
2.37-2.26(m,1H) ,1.81-1.69 (m,1H) ,1.67-1.60 (m, 1H) ,1.37-1.31 (m,6H) .

[0403]  (C)3-(4,6-X (((R) ~1,1,1-=%A-2-F5) &) -1,3,5- =M -2-8) 2-F I -
2-H5-1,6,6-=J1—1-H%
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[0404]
]+
[0405]

1.81-1.69 (m,1H) ,1.67-1.60 (m,1H) ,1.37-1.31 (m,6H) »

& PR AN, Z 5 S [ NP B (B) L 15 B A P83 .MS (m/2) 1421 . 1 [M+H

'H NMR (400MHz ,CD30D) : 85.00-4.87 (m,2H) ,2.63-2.53 (m, 1H) ,2.37-2.26 (m, 1H) ,

[0406]  NERHEINAE YRS IS P82 il 85 12 , SR FAH SR H 1] A4 R 771 1) 5 19
[0407]
%
. MS )
& 2 CEN . "H NMR i
(M+H) o a4k
%
'"H NMR (400 MHz, CD;OD):
b D 5 4.98-4.89 (m, 1H), 4.35-4.13
OH
" (m, 2H), 3.02-2.81 (m, 2H),
- 414.1 |2.75-2.46 (m, 3H), 2.44-2.24 | 1-54
CF3 N“N
LA - N/DLF (m, 1H), 1.82-1.71 (m, 1H),
H H 1.69-1.58 (m, 1H), 1.38-1.28
(m, 3H).
D D '"H NMR (400 MHz, CD;0D):
OH
5 4.36-4.14 (m, 3H), 2.98-2.85
85 | - 17 ¢ 408.1 |(m, 4H), 2.67-2.46 (m, 5H),| I-10
N™> N
F)QN)I\N, P 2.39-2.22 (m, 1H), 1.82-1.71
. 5 (m, 1H), 1.68-1.57 (m, 1H).
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[0408]
'"H NMR (400 MHz, CD;OD):
Eé[m 5 8.60-8.23 (m, 2H), 8.10-7.75
(m, 1H), 4.36-4.28 (m, 1H),
86 d 422.1 1-41
vy o 2.72-2.56 (m, 1H), 2.48-2.33
CFy NN n’ﬁcns (m, 1H), 1.83-1.73 (m, 1H),
1.71-1.63 (m, 1H).
'"H NMR (400 MHz, CD;0D):
N _on & 5.02-4.88 (m, 2H), 4.34-4.24
, 1H), 2.60-2.48 (m, 1H),

87 ¥ 200 | ™ 1D (m, 10,1 25
cFai‘i CFy 2.42-2.30 (m, 1H), 1.88-1.72
SNTNTONES (m, 1H), 1.70-1.58 (m, 1H),

1.36-1.31 (m, 6H).
'"H NMR (400 MHz, CD;0D):
0P 5 8.54-8.35 (m, 2H), 8.03-7.83
(m, 1H), 4.40-4.24 (m, 1H),
89 e &N" 445.1 |2.74-2.60 (m, 1H), 2.48-2.32| 1-63
°F=’J;lﬁ)l\“/)\u’°7< (m, 1H), 1.85-1.74 (m, 1H),
1.71- 1.60 (m, 1H), 1.31 (s,
9H).
(04091 e ({6 A0 22 HEAL A5 WS 30 5146 A, SR FRVARIISE A v 1] ok 701 45 1
[0410]

A&

MS PR

& £ X 'H NMR

%

'"H NMR (400 MHz, CD;0D): §
3 _on 4.98-4.89 (m, 1H), 4.35-4.13 (m,

90 @ - a1sg | 1D, 3.02:2.81 (m, 2H), 275-246 |
Y ,ﬁF“F " l(m, 3H), 2.44-224 (m, 1H),
ONTNTN 1.82-1.71 (m, 1H), 1.69-1.58 (m,

1H), 1.38-1.28 (m, 3H).

7
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[0411]
b D 'H NMR (400 MHz, CD;0D): &
3” 4.36-4.14 (m, 2H), 2.98-2.85 (m,
91| - F ¢ | 409.1 |4H), 2.67-2.46 (m, 5H), 2.39-2.22 | 1-10
F)O\N ,"i:,j'\N [ (m, 1H), 1.82-1.71 (m, 1H),
g B 1.68-1.57 (m, 1H).
'"H NMR (400 MHz, CD;0D): 6
A _om 4.34-4.18 (m, 1H), 4.18-4.00 (m,
2| . @E 361 | TH: 301281 (m, 2H), 2.72-241 |
Sa 1y 1L (m, 3H), 2.41-2.18 (m, 1H),
NTNN 1.80-1.70 (m, 1H), 1.69-1.58 (m,
1H), 1.25-1.11 (br, 6H).
[0412]  fb&H993
[0413] () 3- U~EH-6- (R 1,1, 1-ZHPH-2-5) HH) -1,3,5- =We-2-3) -2~
O -0~ 1
o o] OH
S;IF TFA gF (S)-CBS, BHy Me,S ;/\;[F
[0414] /Cfa 1 j\ T CFs NN THF CF3 N7SN
i ﬁ,\©\ AN ONZ S NH, AN ONT NH,
0/ H H
[0415]  (A) (R) —2-9—3- (4- (U-HEHEREFER) &8 -6- (1,1, 1-=ZmAN-2-5) /5 -1,

3,5-=W-2-F5) I —2-)% -1
55 A 4R T-55, Z AL A9 158 A A 18] 43 21 MS (m/z) :440. 1 [M+H] " (B) 3- (4-&

[0416]

F-6-((R)-1,1,1-=FN-2-%) &) -1,3,5-=-2-F) 2-F I 2-F-1-8

[0417] ¥ (R) —2-8-3- (4- (U-FEAEEFE) &) -6- (1,1, 1-=& N -2-5) &) -1,3,
5-—=M-2-3%) IR -2- 51— (1.1g,2.5mmol) ¥ T TFA (10mL) , IR [E] A4/ N o 28T 1851
FHBR BR S BN IS W0 15 o 5k B nad e FH TN X i v CF vk / 2B 2. T =100: 0-0: 10086 &
Beli) Al A5 2038 51 €4 44 MS (n/z) :320. 0 [M+H]"

[0418]  (C) (%) 3— (4—HIE—-6- ((R)-1,1,1-=FA-2-3L) &I) 1,3, 5-=M-2-3%) 24
o -2-#-1-I

[0419]  ZIBILE W3 & HD B8, 15 BB P93 MS (m/2) :322. 0 [M+H] 'H NMR (400MHz,
CD30D) :85.01-4.89 (m, 1H) ,4.38-4.19 (m, 1H) ,2.62-2.47 (m, 1H) ,2.38-2.24 (m, 1H) ,1.89-
1.61 (m,4H) ,1.36-1.29 (m,3H) .

[0420]  fL& W94

[0421]  2,6,6- =9 -3- (4- G FEEIL) -6- ((R)-1,1,1- =5 N-2-F%) &HFE) -1,3,5-=
E-2-J) PR -2 Jfi— 1%
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FF B E
o &5 OH

F LiHMDS, NFSI £ (S)-CBS, BHyMe,S @ .

T _—
X THF

oy | <o SN 3 »!
~Rr A J\ - J\

®f N B RN NN /rRTN’LN/ N

s H H H H

o4

[0423]  (A) (R)-2,6,6- =9 —3- (4- (RNFEREIL) -6- ((1,1,1-=5N-2-3) &H) -1,3,
5-—ME-2-45) IR -2-Jd -1

[0424] SR, -78°C R, A 1lmol/L LiHMDS/THFV&VR (14.85mL, 14 .85mmoL) Ji§ Ik &4
123 (1.2g,3.30mmol) [¥J THF (20mL) ¥ - Wi N 56 58 , I RIVRAHLE0C R FE2 /NN o SR J5 7]
S M HINFST (3.12g,9.90mmo) I THE YW , 18 i FE T+ 2 5 Pk 3 /NI o ) g 8
WOMANHICL /KR (30m1) USCEEA HLAH , KAH FH 28R Z BE 2L . & A HLAH , G 7KNa2S04
T LSRR AT, BT AR A F N 20k € iy CF i/ 1R .16 =100:0-0: LOORS 3k
Jit) 4tk 15 2] 3 A =) (25mg, i #1.9%) MS (n/z) :398. 1 [M+H]"

[0425]  (B)2,6,6- =% —3- (4- CRINEZEIL) 6-((R)-1,1,1-=%HH-2-3) &) -1,3,
5-—ME-2-45) IR CL -2 M- 1T

[0426]  Z:HEAL A W39K i &L 72 , 15 BIML A 4994 MS (m/2) :400. 2 [M+H] 'H NMR (400MHz,
CD30D) :64.97-4.88 (m, 1H) ,4.33-4.19 (m, 1H) ,4.19-4.07 (m, 1H) ,2.78-2.61 (m, 1H) ,2.59-
2.40 (m,1H) ,2.21-2.00 (m,2H) ,1.37-1.30 (m,3H) ,1.21-1.12 (m,6H) .

[0427]  FRRAHFIEYES RGP il 28 T FE , SR FHAR R Hp [a) 4R AR ) 44 11
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[0428]
A
. MS PR &
& £H X MHH)' '"H NMR e
%
Ao o 'H NMR (400 MHz, CD;0D):
- F & 5.00-4.86 (m, 2H), 4.36-4.17
o o 454.1 | (m, 1H), 2.80-2.65 (m, 1H),| 1-3
/‘:‘*}H’m“/ o 2.58-2.42 (m, 1H), 2.25-2.05
(m, 2H), 1.37-1.31 (m, 6H).
"< on 'H NMR (400 MHz, CD;0D):
F 5 4.37-4.14 (m, 3H), 3.00-2.85
25 FSD\ 1y ,DZF ko (m, 4H), 2.74-2.44 (m, 6H), 119
NTNTN 2.24-2.02 (m, 2H).
OH
208 ?:F 1-77
CF3 N| =N
wN N? HACFS
OH
209 ?F 1-78
ng /I']ll\ “‘/N
Sl B
'H NMR (400 MHz,
CD;OD) : 5.03-4.89 (m, 1H),
AoF o 4.55-4.37 (m, 1H), 4.02-3.77
(m, 2H), 2.81-2.61 (m, 1H),
210 e r 400.0 |2.58-2.37 (m, 1H), 2.17-2.05| 1-79
A NI (m, 1H), 2.04-1.84 (m, 1H),
. i 1.81-1.51 (m, 2H), 1.43-1.31
(m, 3H), 1.05-0.90 (m, 3H).
400.0
[0429]  {bA495K196
[0430]  2,6-X3—3- (4- (R EEEIL) -6-((R)-1,1,1-=5HN-2-3) &) -1,3,5-=

e —2—) P -2 M- 1t s Al AR X e 7 44
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[0431]
F F F
o
o OH OH
F  LiHMDS, NFSI @ . (S-CBS, BHyMe;S . .
B _ = .
CFs NN
5o S s S 3 s B J 6 SN
N N N ~ . -
®N H RN NN RN NN RN NN
H H H H H H
123
95 & 96

[0432]  (A) (R)—2,6-X3R—3— (4- G LR L) —6- (1,1, 1- =9 A-2-4%) = Fk) -1,3,5-
—WE-2-3) I -2- 411

[0433] A ARP",-78°CF, v 1mol/L LiHMDS/THFYER (14 .85mL, 14.85mmoL) Ji# it &4
123 (1.2g,3.30mmol) () THF (20mL) ¥ - i M0 56 5 , I BIVR A WIAEQC R HFE2 /NN o SR J5 7]
SR T IONFST (3. 12¢g,9.90mmo1) ft THE & W, 18 iR T 28 S I 3 P R 3 /N 1) s o
INANHACL /K (30m1) o ARG HLAH , 7K A FH O IR L BR 2B . & FF A HLAH » G 7KNa2S04
T B AR LU, TR R R A AR iy Ch ik / 28R .16 =100: 0-0: 100%# B ¥k
Ji0) Alife 453 2 [ A =) (190mg , W 15.2%) MS (m/z) :380. 2 [M+H]"

[0434]  (B) 2,6-X—3— (4- CRINFEZEEE) 6-((R) -1, 1, 1- = A-2-4) =) -1,3,5-
—E-2-3) IO -2 M- 1

[0435]  Z:[RAL-G W39 il 2 ik B2 , I FB M R AR CAvhk/ 1R L Bg =2/1) Jr B Al
Bl XS HEXS W A4

[0436]  {K&#095,Rr=0.55,MS (n/z) :382.1[M+H]";'H NMR (400MHz ,CDs0D) :84.97-4.90
(m, 1H) ,4.72-4.55 (m, 1H) ,4.38-4.03 (m,2H) ,2.63-2.46 (m,2H) ,2.06-1.90 (m,2H) ,1.38-
1.31(m,3H) ,1.23-1.13(s,6H) »

[0437]  4b-&H96,Re=0.50,MS (m/z) :382.2[M+H]";'H NMR (400MHz ,CD30D) :84.97-4.90
(m,1H) ,4.71-4.55 (m, 1H) ,4.51-4.40 (m, 1H) ,4.20-4.05 (m,1H) ,2.76-2.58 (m, 1H) ,2.48-
2.31(m,1H) ,2.15-2.01 (m, 1H) ,1.98-1.81 (m, 1H) ,1.40-1.30 (m,3H) ,1.22-1.12 (m,6H) »
[0438] N RHIALE YRS IRAL S YN95 A6 1) il 25 3 A5 , S FHAH . A A e 42 A 771 ) 4%
i
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[0439]
"
. MS PR &
& M X 'H NMR
; #J (M+H)" W a4k
L on "H NMR (400 MHz, CD;OD):
?F o 4.98-4.88 (m, 2H), 4.82-4.63
7 e e | 4362 | (m 1H), 435418 (m, 1H),| 13
AN 2.64-2.49 (m, 2H), 2.06-1.90
R, #=0.55 (m, 2H), 1.37-1.31 (m, 6H).
] 'H NMR (400MHz, CD;0D):
oH 5 5.03-4.89 (m, 2H), 4.80-4.65
. (m, 1H), 4.55-4.38 (m, 1H),
98 CFs NTSN - CFs 436.1 |2.80-2.62 (m, 1H), 2.52-2.34| 1I-3
/@H*N’*Hffa\ (m, 1H), 2.17-2.02 (m, 1H),
R; #=0.50 1.98-1.84 (m, 1H), 1.40-1.29
(m, 6H).
L on 'H NMR (400 MHz, CD;0D):
?F 5 4.79-4.64 (m, 1H), 4.37-4.15
201 | . w~y [ | 4242 |(m, 3H), 2.99-2.83 (m, 4H),| 1-10
Fﬂn)'\m)\nﬂ\ ] 2.70-2.47 (m, 6H), 2.06-1.88
R; #=0.55 (m, 2H).
F 'H NMR (400MHz, CD;0D):
?c’” 5 4.81-4.64 (m, 1H), 4.52-4.38
F
(m, 1H), 4.34-4.17 (m, 2H),
202 | S [ | 4242 1-10
FﬂNj‘l\N;‘LN ] 2.99-2.83 (m, 4H), 2.70-2.32
H H (m, 6H), 2.13-2.01 (m, 1H),
R, #3=0.50 1.96-1.81 (m, 1H).

[0440]  {LEH799
[0441]  3-(4,6-X((R)-1,1,1-=%H-2-3) &IL) -1,3,5-=HE-2-%) -6-F-2-%IF
o -2--1-1%

o
o OH
F NCS, TsOHH,0 @ ¢ (S)-CBS,BHyMe,S @ =
—_— —_—
[0442] Fag NS F3  CHiCN THF
CFs N /N j:\"‘ . CFs N SN CFy CFs N SN CF,
R “®N N/)\H 0) /(RS‘H)‘N’ N

99

[0443]  (A)3—(4,6-% ((R)~1,1,1-=FH-2-3) &) -1,3,5-=H-2-3) 6-F-2-%
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o -2--1-1

[0444]  FEHEH AKIUMAS-4,6-X ((R)-1,1, 1-=FH-2-3E) &) -1,3,5-=H-2-
) -2-®H-2--1-8 ((FE P IEAKRI-3Z R EWIR & RS BEF,700mg,
1.69mmol) ,NCS (224mg, 1.69mmol) , TsOH  H20 (321m g, 1.69mmol) F1Z }F (10mL) . JH#Z80
CHHEL6 /NI o [ NS5 R 5, A 2 %05, Wi, N U v Chiilg/ 8 =100
0-0: 100%H P M) btk 15 3 [ L E A =4 (320mg , UL 42.2%) MS (n/z) :450.1,452.1[M+
H1*

[0445]  (B)3—(4,6- X (((R)-1,1,1-=%N-2-2) &) -1,3,5- —FE-2-3) -6-5—2-%
W -2-4m-1-1

[0446]  Z:HEALA 3911 il & 1 F245 21 JMS (n/z) :452. 1 [M+H]"

[0447]  'H NMR (400MHz,CDs0D) :65.02-4.90 (m,2H) ,4.40-4.33 (m,1H) ,4.27-4.19 (m, 1H) ,
2.80-2.66 (m,1H) ,2.52-2.38 (m, 1H) ,2.13-1.97 (m,2H) ,1.36-1.30 (m,6H) .

[0448]  {LA4100F0101

[0449] 2-%—3- (4- (A FEE L) -6-((R)-1,1,1- =& A-2-3%) & 3L) -1,3,5- =2
) RO -2 M- 1B 2 Al A o) e e ) 4

@ OH l OH WOH
! F FHF4a ! F ; F
[ . +
= =

[0450] CFs N™SN J\ CFs NN J\ CFs N SN J\
NN NN AN SN
H H H H H H
1 100 & 101

[0451]  fb&¥)liEnt FPEHPLCHR 40453 21— Xt 22 A iy R 0T B S d A4k & 1001101 (F
PEHPLCZ& A4 : #F:0J-H (0.46cm 1.D. X 15cm L) ;iahAH: IEBEke/ R AEE (0.1% 4% =
90/10; I3 : 0. 5mL /438 s K &% : UV 254nm) o 55— NEEMR (b &4100,Rf =1.230% %)
defEi N100% ,MS (n/z) :364.1[M+H] " 5 A EeBi (h&9101,Rf=1.316%%h) defti N
100% ,MS (m/z) :364.1[M+H] ",

[0452]  4k&%9100:'H NMR (400MHz ,CD30D) : 85.00-4.89 (m, 1H) ,4.33-4.24 (m, 1H) ,4.21-
4.06 (m,1H) ,2.63-2.47 (m, 1H) ,2.41-2.47 (br,1H) ,1.93-1.71 (m,3H) ,1.70-1.61 (m, 1H) ,
1.40-1.30 (m,3H) ,1.21-1.15(m,6H) .

[0453]  {L-&49101:'H NMR (400MHz ,CD30D) :85.01-4.90 (m, 1H) ,4.34-4.24 (m, 1H) ,4.20-
4.06 (m,1H) ,2.65-2.48 (m, 11) ,2.43-2.23 (m,1H) ,1.92-1.72 (m,3H) ,1.68-1.59 (m, 11) ,
1.40-1.31 (m,3H) ,1.21-1.14 (m,6H) .

[0454]  {bA54102F1103

[0455]  3—(4,6-X ((R)-1,1,1-=FA-2-3%) &IL) -1,3,5-=W—2-3&) 22— I -2
I —1- B 2= A A X B S 4 A

E OH E OH WOH

! :F £y ! :F E/?\F
e +

[0456] CF3 NN CF3 N7 Fs N

CF; CF3; N N CF4 CF, N CF,
SN N /"\ “ H /"\ 41\
RIN” "N~ "N R'N” "N” "NR “WN" NN
H H H H H H
2 102 & 103
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[0457]  fr&W2i@ S FHEHPLCYR 4315 2 — Xt = 4l ) AR Xt i i iR AL & 41021103 (F
PEHPLCZ: A4 K : AD-H (0.46cm 1.D. X 15cm L) ; JishAH: IEBERE/ HARE (0.1% 2 1%) =
80/20 ;1% : 0. 5mL /7> 4f s K 2% : UV 254nm) o 55— DB (L &4)102,Rf =1.8994) %)
defli N100% ,MS (m/z) :418.0[M+H] "o 55 — A BEMLIR (L5103, Rf=2.263%r %) defli N
100% ,MS (m/z) :418.1[M+H] ",

[0458] 44 47102:'H NMR (400MHz ,CD30D) : 85.03-4.88 (m, 2H) ,4.34-4.25 (m, 1H) ,2.68-
2.51 (m,1H) ,2.41-2.26 (m,1H) ,1.90-1.74 (m,3H) ,1.70-1.58 (m, 1H) ,1.37-1.31 (m,6H) «
[0459]  4k&47103:'H NMR (400MHz ,CD30D) : 85.02-4.87 (m,2H) ,4.34-4.24 (m, 1H) ,2.64-
2.50 (m,1H) ,2.45-2.32 (m,1H) ,1.91-1.71 (m,3H) ,1.69-1.71 (m, 1H) ,1.38-1.30 (m,6H) .
[0460]  {b&4104F01105

[0461]  3-(4,6-XL (3,3~ I T 3) &) -1,3,5-=He—2-3) - -2-J&- 1 -l
2 AT AR AR

[0462]

@ OH OH _‘\OH
F F ————> ¢ F

N . F X 3
2 Sy, 0 O e e L T

N
H H N N H H

5 104 & 105
[0463] AN IEA G W58 I T YEHPLCHR 4318 21— XL 22 4l i AL & 47 10441105 (F
PEHPLCZ At : 4% : AD-H (0. 46cm I.D. X 15cm L) s3I : IEBEkE/ AR (0.1% — 4K =
70/30; 3 : 0. 5mL/ 4 s K28 . UV 254nm) o 55— ANEEBE ((L-&4104,RE=3.608%) £1)
eefH N100% ,MS (m/z) :406. 3 [M+H] "o 25 AP il (b & 9105,RE=3.87143 %) eef
100% ,MS (m/z) :406.3[M+H] ",
[0464]  {k4W104:'H NMR (400MHz ,CD30D) : 84 .37-4.22 (m,3H) ,3.02-2.86 (m,4H) ,2.73-
2.50 (m,5H) ,2.41-2.25 (m,1H) ,1.91-1.72 (m,3H) ,1.72-1.62 (m, 1H) AL-&4105:'"H NMR
(400MHz ,CD30D) : 64 .37-4.22 (m,3H) ,3.02-2.86 (m,4H) ,2.73-2.50 (m,5H) ,2.41-2.25 (m,
1H) ,1.91-1.72 (m,3H) ,1.72-1.62 (m, 1H) .
[0465]  fX& 410641107
[0466]  3-(4,6-XL (((R)-1,1,1-=%& H-2-3&) & H) -1,3,5-=We—2-%) 2-F I Fi-2-
I —1- B e 2= Al E X S A

@ OH @ OH OH
F iy F N F
R
[0467] C|=3 N’ CF; CFs NN CF, c_:F “N CF,
“R®'N N® ®'N” "N” "N w® N N“ N
H H H H H

21 106 & 107

[0468]  fb&Wp21id it FPEHPLCHR 43 15 3] — 5 6 24l () A ek S AR AL & #0106 F1107 (F
PEHPLC 24 : # :AS-H (0.46cm 1.D. X 15cm L) s izhAH: IEBELe/ SR EE=90/10; i

0.5mL/ %8s R W #% : UV 254nm) o 58 |ﬁ%ﬂ%«&(4&%?%@106,Rf-—10.540/\%¢)deﬂajg
97.79% ,MS (m/z) :432. 1 [M+H] "o 28 = AN BEMR (L &H107 ,RE=18.1204) %) defdi N
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97.84% ,MS (m/z) :432.2[M+H]

[0469]  4k&W0106:'H NMR (400MHz ,CD30D) : 85.02-4.89 (m,2H) ,4.53-4.41 (m,1H) ,2.77-
2.62 (m,1H) ,2.40-2.27 (m,1H) ,2.02-1.83 (m,3H) ,1.74-1.61 (m,3H) ,1.39-1.32 (m,6H) .
[0470]  4k-&%0107:'H NMR (400MHz ,CD30D) :85.02-4.89 (m,2H) ,4.53-4.41 (m,1H) ,2.77-
2.62 (m,1H) ,2.40-2.27 (m,1H) ,2.02-1.83 (m,3H) ,1.74-1.61 (m,3H) ,1.39-1.32 (m,6H) .
[0471] LA H108F1109

[0472]  3-(4,6-X0 ((3,3- %I T2 EI) -1,3,5-=H—2-8) 2-F I -2- /- 1- 1t
2l | ST I S A A

[0473]

OH OH WOH
F 5 F " F
F F ———> F F F F
0 T 2s WG WLl s W@ Was
SN NS A o
H H H H H H

19 108 & 109
[0474]  fL &AW1 938 L F HEHPLCHR 4315 21— X 6 2 4l i E 6 e S A Ak B 49108 F1109 (F
PEHPLCZ {4 A : ADH-H (0.46cm T.D. X 15em L) s izhAH: IE L/ SFINEE=70/30; 7 %
0.5mL/ 73 %f s Rr A% : UV 254nm) o 55— NP (LA 108, RE=4.596481) defi N
99.8% ,MS (m/z) :407. 1 [M+H] "o 28 =AY (b 549109, RE=4.897 7 %) defd N
99.32% ,MS (m/z) :407.1[M+H]
[0475]  4b&4108:'H NMR (400MHz ,CD30D) : 64 .38-4.15 (m,2H) ,3.05-2.85 (m,4H) ,2.72-
2.48 (m,5H) ,2.40-2.26 (m, 1H) ,1.90-1.61 (m,4H) .
[0476]  4b4&W109:'H NMR (400MHz ,CD30D) : 84 .38-4.15 (m,2H) ,3.05-2.85 (m,4H) ,2.72-
2.48 (m,5H) ,2.40-2.26 (m, 1H) ,1.90-1.61 (m,4H) .
[0477]  fLAHP110FA111
[0478]  3-(4,6-X ((R)—-1,1,1-=FH-2-3&) & L) -1,3,5- =M -2-3) 2-F I -2~
J5— 1T 1-BE S Al X i S A

OH OH WOH
s :
F o F F
R +

[0479] CFs N/ CFs CFs N ,T\ )CE CFy NSN  CFy
7 Z T Z
R N” "N °N N” "N °N
(JH N'® ®'N N'® ®N N®
18 110 & 111

[0480]  fL. & W18l L F-MEHPLCHR 4315 21— X Y - 4l JE St e S A Ak 41 10f01 11 (G
PEHPLCA: A : #£ : AD-H (0.46cm I.D. X 15cm L) ;VsHAH: IEE K/ R REE=90/10; Jiik

0.5mL/ 408 RE I #% : UV 254nm) o 58 — DMK (LEP110,RE=10.0904) ) defd N
100% ,MS (m/z) :419. 1 [M+H] "o B8 = ANPE WA A 4111,RE=16.800%3 %) defEH100% ,
MS (m/z) :419.1[M+H] ",

[0481]  4L-&4110:'H NMR (400MHz ,CD30D) : 85.02-4 .87 (m,2H) ,2.68-2.51 (m, 1H) ,2.44-
2.28 (m,1H) ,1.92-1.63 (m,4H) ,1.42-1.30 (m,6H) .
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[0482]  4k&WI111:'H NMR (400MHz,CD30D) : 85.02-4.87 (m,2H) ,2.68-2.51 (m, 1H) ,2.44-
2.28(m,1H) ,1.92-1.63 (m,4H) ,1.42-1.30 (m,6H) .

[0483]  fLA&4p112F0113

[0484]  3-(4,6-X (((R)-1,1,1-=%AH-2-3&) &IL) -1,3,5- =W —2-%) 2-F I -2
##5-1,6, 6—5ﬁ—1—ﬂ%‘é%ﬁﬂﬁﬂllﬂﬂ‘ﬂ%‘%$@&l&

D D
OH WOH
F " F

[0485] >

“'N CFs CFs /IJ\Il\ SN CF, CFs jll\ N CFs
- P = /
AN ’)\ /{!'!1\ RN N ON®R “RN” N N’(RJk
H H H H H
83 112 & 113

[0486] 1k & Wy83iE It FHEHPLCHR 40 £ 21— X e 2= 4l () AE X W J i ARtk B 11280113 (FF
PEHPLCA A : 4 :AD-H (0.46cm I.D. X 15cm L) ;9 EhAH: IEBEkE/ S A BE =80/20; it i
0. 5mL/ 43 % s Al 28 : UV 254nm)o§%—~/\5%ﬂiﬂ§(4&%?%@112,Rf==5.500&%%*)deﬁ§j9100°o,
MS (n/z) :421 . 1[M+H] "o 58 AR (b &#0113,REF=7.420%8h) def 97 .54 % ,MS (m/
z) :421.1[M+H] ",
[0487]  4k&W0112:'H NMR (400MHz ,CD30D) : 85.00-4.87 (m,2H) ,2.63-2.53 (m, 1H) ,2.37-
2.26 (m,1H) ,1.81-1.69 (m,1H) ,1.67-1.60 (m,1H) ,1.37-1.31 (m,6H) -
[0488] {4 WI113:'H NMR (400MHz,CD30D) : 85.00-4.87 (m,2H) ,2.63-2.53 (m, 1H) ,2.37-
2.26 (m,1H) ,1.81-1.69 (m,1H) ,1.67-1.60 (m,1H) ,1.37-1.31 (m,6H) -
[0489]  fLAH114H0115
[0490]  3-(4-((3,3- @M T 25) & &) -6-(((9)-1,1,1-=HN-2-5) =) -1,3,5-—
BE-2-55) —2- I 2451, 6, 6- =i —1-FF ' 4l 4 o i S A 4
20 OH
-
E
CF; N ~*-|~.|
B
90 114 & 115

[0492]  fLAW90idH i F MEHPLCHF 4315 21— X Yo 2 4l i A S e S g Rk Ab & 11480115 (G
PEHPLCA M : £ : AD-H (0.46¢cm 1.D. X 15cm L) ;7 shAH: 1IEBike/ N EE=80/20; i & :
0.5mL/ 3% s ALl 4 : UV 254nm) o B — PN (EH114,RE=5.960781) deff N100% ,
MS (n/z) :415. 1 [M+H] o 88 Z A EeBiR (& 4115,RE=7.800441) defti 498.30% ,MS (m/
z) :415. 1[M+H] ",

[0493]  fL&4)114:'"H NMR (400MHz ,CD30D) : 84.98-4.89 (m, 1H) ,4.35-4.13 (m, 1H) ,3.02-
2.81 (m,2H) ,2.75-2.46 (m,3H) ,2.44-2.24 (m,1H) ,1.82-1.71 (m, 1H) ,1.69-1.58 (m, 11]) ,
1.38-1.28(m,3H) .

[0494]  fL-&%)115:'"H NMR (400MHz ,CD30D) : 84.98-4.89 (m, 1H) ,4.35-4.13 (m, 1H) ,3.02-
2.81 (m,2H) ,2.75-2.46 (m,3H) ,2.44-2.24 (m,1H) ,1.82-1.71 (m, 1H) ,1.69-1.58 (m, 11]) ,
1.38-1.28(m,3H) .

[0491]
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[0495]  {L&EW116F1117
[0496]  3-(4,6-X((3,3-—FIA T &) & IE) -1,3,5-=M-2-%) 2-FIH . -2-%-1,6,6-
=T 1T 2 i | o i S A 4

D D DD D D

OH OH WOH

@ D "’D D

F 5 F ; F
[0497]1 R - F R - F R RSN F
F L F F | F F | F
ﬂﬁxmxﬁﬁ )un;\m,/:/\ )D\H)\NJ\HJ:?L

91 116 & 117
[0498]  fb&H9Lid it FPEHPLCHR 7013 21— X G 4l ) AR T e A iR AL & 116 R 117 (F
PEHPLC 2644 : 45 : AD-H (0.46cm 1.D. X 15cm L) ; ishAH: iEBEke/ SN BE=80/20; I 1% :
0.5mL/ 438 s Kr M ES : UV 254nm) o 55— D BERLR ((b-&H116,RE=10.1704 %) defE N
100% ,MS (m/z) :409. 1 [M+H] "o 58 =AW (LA W1LT,REF=13.5904r81) defti N
99.160% ,MS (m/z) :409.1[M+H] ",
[0499]  {L-&4)116:'"H NMR (400MHz ,CD30D) : 84.36-4.14 (m,2H) ,2.98-2.85 (m,4H) ,2.67-
2.46 (m,5H) ,2.39-2.22 (m,1H) ,1.82-1.71 (m,1H) ,1.68-1.57 (m, 1H) .
[0500]  fL&4117:'"H NMR (400MHz ,CD30D) : 84.36-4.14 (m,2H) ,2.98-2.85 (m,4H) ,2.67-
2.46 (m,5H) ,2.39-2.22 (m,1H) ,1.82-1.71 (m,1H) ,1.68-1.57 (m, 1H) .
[0501]  fb&4118F1119
[0502]  2-%(—3— (4- (R AFEREIL) —6- (((S)—1,1,1-=F A —2-F) &&) -1,3,5-—H-2-
) RO -2 M- 1Bl 2 Al R 0T e e ) 4

!:OH ;: ;
[0503] c

CF3 N ‘\N F3 /l\ /I\ J\ CF3
(s,r /(‘3)\ rs; N
H H
33 118 & 119

[0504]  fb&H33id It FPEHPLCHR 73153 21— X 6 4l ) AR T e e A iR AL & 11881119 (F
THHPLC S5 : #E: AS-H (0.46cm I1.D. X 15cem L) ;Viiah#H: IEFEKE/ S HNEE=90/10; K
0.5mL/ 4> 8 & % . UV 254nm) o 55 — > ¥k B 7k (4{,6\%119,%—1.334/\%FP)de1'E7'9
97.56% ,MS (m/z) :364.1 [M+H] "o 25 AP (L & 99118,RE =1.4034) %) defEH100% ,
MS (m/z) :364.1[M+H] ",

[0505] {4 4119:'H NMR (400MHz ,CD30D) : 85.00-4.89 (m, 1H) ,4.36-4.25 (m, 1H) ,4.19-
4.08 (m,1H) ,2.68-2.50 (m, 1H) ,2.40-2.24 (m,1H) ,1.96-1.57 (m,4H) ,1.41-1.29 (m, 3H) ,
1.23-1.12 (m,6H) .

[0506] {4 4)118:'H NMR (400MHz ,CD30D) : 85.01-4.89 (m, 1H) ,4.32-4.25 (m, 1H) ,4.20-
4.07 (m,1H) ,2.64-2.48 (m, 1H) ,2.42-2.26 (m,1H) ,1.93-1.59 (m,4H) ,1.38-1.31 (m, 3H) ,
1.22-1.15 (m,6H) .

[0507]  fb-&4120F0121

[0508]  3-(4-((3,3-Z M T4 &) -6- ((R) -1, 1, 1-=5H-2-%&) =HL) -1,3,5-=
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e —2-3%) —2- A O -2~ 1 - A Al 6 ke S 4 1

F 4 F F
l F ' F s+ i F

[0509] CF; N7 lN ,DLF CF3 N| =N /QLF CF, n} >N /DLF
/rEJ\NAN)\N /m)‘NJ\N/)\N /m}NJ\N/)\N
H H H H H H
31 120 & 121

[0510]  fh&43 1@ it FPEHPLCHR 70153 21— Xt 4l i) AR B e iR AL & 120 F1 121 (F
PEHPLCZ - : #E:0J-H(0.46cm 1.D. X 25cm L) ;iahAH: IEBEE/ HAEE (0.1% 4% =
90/10; VL& : 0. 5mL/ 23 s A M2 : UV 254nm) o 55— DBEMIR (b &49120,Rf =2. 5895 %)
defliH100% ,MS (m/z) :412.0 [M+H] " 25 — A Bk (b-&4121,Rf=3.189%3 8h) defli
100% ,MS (m/z) :412.0[M+H] ",

[0511]  4k-&%120:'H NMR (400MHz ,CD30D) : 85.05-4.89 (m, 1H) ,4.41-4.13 (m,2H) ,3.08-
2.80 (m,2H) ,2.78-2.24 (m,4H) ,2.01-1.60 (m,4H) ,1.47-1.24 (m,3H) .

[0512]  4k-&%121:'H NMR (400MHz ,CD30D) :85.07-4.88 (m, 1H) ,4.39-4.13 (m,2H) ,3.06-
2.83(m,2H) ,2.77-2.23 (m,4H) ,1.95-1.60 (m,4H) ,1.45-1.28 (m,3H) .

[0513]  fLAH197H1198

[0514]  3-(4,6-XL((R)-1,1,1-=%&H-2-%) &H)-1,3,5-=H-2-3) -2,6,6-=FIF
C—2— Y~ 1T 22 2 | o) ke e )

F. F F.F
OH OH
C : 5 .
0515
[ ] CF3 N| SN CF CFs N SN CFs
/ =
/r\ %)\ /(R?NJ\N/)\N ® “®
H H
196 197 & 198

[0516]  AhH etk & 19638 ik T PEHPLCHF 73 43 21| — X 't 7 4l i % i A A6 & 4 197 11198
(FMHPLCSAA: : A : AD-H (0.46cm 1.D. X 15cm L) s ¥FiahAH: IE B/ A EE=90/10; Jiii#
0.5mL/ 73 4f K 2% . UV 254nm) o 55— NIk i (4{/5\%197,Rf:4.203§j\%¢)ee{Ejﬂ
99.27%  ,MS (m/z) :454 . LIM+1]7. 28 A BEML (W& 9198, RE =5.9064 ) eefd N
97.82% ,MS (m/z) :454.2[M+1]7,

[0517]  4k-&%197:'H NMR (400MHz ,CD30D) : 85.00-4.86 (m,2H) ,4.36-4.17 (m, 1H) ,2.80-
2.65 (m,1H) ,2.58-2.42 (m,1H) ,2.25-2.05 (m,2H) ,1.37-1.31 (m,6H) .

[0518]  4k&47198:'H NMR (400MHz ,CD30D) : 85.00-4.86 (m,2H) ,4.36-4.17 (m, 1H) ,2.80-
2.65 (m,1H) ,2.58-2.42 (m,1H) ,2.25-2.05 (m,2H) ,1.37-1.31 (m,6H) .

[0519] f{L&EWr122

[0520]  (R) —3- (4- (P FEEHE) —6- (1,1, 1-=F A -2-3L) & HE) 1,3, 5-=H-2-3L) ¥}
O—2- 41—
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; o)
fB\

;_%

/(;}N)'\N/)\N Pd(PPhs)s, Cs,C0;  CFs NI 5 /rlq\ J\
" & “WN NN

122
[0522]  fE Sz Migsh, kN F a4k 1-2 (500mg, 1. 76mmol) <3— (4,4,5,5-PUHI J-1,3,2-
AR AR R -2 3) BR 20— 1 (391mg, 1. 76mmol) HRER4H (1144mg, 3.52mmol) JPd
(PPh3) 4 (101mg,0.09mmo1) +1,4- 4 /~¥F (20mL) FI7K (4mL) o INF 80 °C 1 3 /N o ¥4 201
=R, e, N A Bk Ch b/ 4R B8 44015 2 3 AR A =4 (350mg , i 3
57.9%) oMS (m/z) :344.1[M+H]"
[0523]  '"H NMR (400MHz,CDs0D) :87.00 (s, 1H) ,5.05-4.86 (m, 1H) ,4.26-4.04 (m, 1H) ,2.87-
2.74 (m,2H) ,2.48-2.41 (m,2H) ,2.11-2.02 (m,2H) ,1.39-1.32 (m,3H) ,1.23-1.17 (m,6H) .
[0524]  FERHFLEYRS IR E Y2200 §l 4 L FE , 5K ARSI A 18] AR AR 770 ) 45 1)
[0525]

A&
. MS PR &
4 82X (M+H)Y* '"H NMR - Ak
2l
'H NMR (400 MHz, CD;0D):
a 5.01-4.90 (m, 1H), 4.22-4.10 (m,
123 [ F _— 1H), 2.89-2.77 (m, 2H), 2.64-2.55 -
/:;FNJ‘.\ iN I (m, 2H), 2.12-2.02 (m, 2H),
H H 1.39-1.32 (m, 3H), 1.23-1.17 (m,
6H).

[0526] AkEW124
[0527]  3-(4- (RNZEZER) -6-((R)-1,1,1-=F N -2-3) HI) -1,3,5-=H-2-3) Ik
O-2-M—-1-1

o @ OH
i NaBH, CeCl3-7H,0
[0528] C':3 N” =N - C:;Fa NN

/r;\J'N)l\N/ANJ\ = /(EH)I\N/ N
122 124
[0529]  fL&¥5122 (250mg,0.73mmol) ALK =& 4k 4l (353mg,0.95mmo1) VA fift 1E £ I
(10mL) & o R MR A EHEO0C, In A E AN (36mg, 0.95mmol) o 2 W £E0 C o FE 27N o [ V.
SEYR S, IO RS e v (3mL) Fi7K (20ml) , 2T 2. BERE B, W AE A WLAR , W 4i , FHIN =X
MRS Ch e/ IR 418 243 2 3 A b A4 (210mg, i #83.3%) MS (n/z) :346.0
[M+H]*
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[0530]

'H NMR (400MHz ,CD30D) :67.19-6.92 (m, 1H) ,5.10-4.87 (m, 1H) ,4.37-4.26 (m, 1H) ,

4.25-4.07 (m,1H) ,2.51-2.30 (m,2H) ,2.01-1.82 (m,2H) ,1.71-1.49 (m,2H) ,1.38-1.30 (m,
3H) ,1.23-1.12 (m,6H) »

(05311 FRALE YRS E 12400 & T2 , 7 FARIRE 7145
[0532]
A
. MS PRy
4 £H X MH)' '"H NMR i
%
'"H NMR (400 MHz, CD;OD): §
- 6.88-6.70 (m, 1H), 5.07-4.87 (m,
12 ?"‘s’ 2H), 4.23-4.08 (m, 1H), 2.90-2.77
or NS 332.0 |(m, 1H), 2.63-2.49 (m, 1H),| I-2
/":'*H)L”/)\HJ\ 2.43-2.30 (m, 1H), 1.85-1.69 (m,
1H), 1.39-1.31 (m, 3H), 1.22-1.17
(m, 6H).
'"H NMR (400 MHz, CD;0D): &
°H 7.23-7.01 (m, 1H), 5.08-4.87 (m,
126 oL 100D 2H), 4.37-4.27 (m, 1H), 2.49-2.35 L3
XL (m, 2H), 1.98-1.82 (m, 2H),
N N 1.68-1.53 (m, 2H), 1.39-1.32 (m,
6H).
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[0533]

127 k
2u

388.1

'"H NMR (400 MHz, CD;0D): §
7.22-6.93 (m, 1H), 4.36-4.19 (m,
3H), 2.97-2.87 (m, 4H), 2.69-2.50
(m, 4H), 2.45-2.34 (m, 2H),
1.97-1.80 (m, 2H), 1.67-1.51 (m,
2H).

I-10

128

358.1

'H NMR (400 MHz, CD;0D): 5
7.26-6.90 (m, 1H), 5.10-4.92 (m,
1H), 4.60-4.26 (m, 2H), 2.56-
2.23 (m, 4H), 2.11-1.81 (m, 4H),
1.79-1.49 (m, 4H), 1.42-1.28 (m,
3H).

I-15

129

344.1

'"H NMR (400 MHz, CD;0D): §
7.27-6.85 (m, 1H), 5.17-4.95 (m,
1H), 4.45-4.20 (m, 1H), 2.84-2.63
(m, 1H), 2.53-2.27 (m, 2H),
2.00-1.82 (m, 2H), 1.74-1.51 (m,
2H), 1.43-1.29 (m, 3H), 0.84-0.67
(m, 2H), 0.58-0.46 (m, 2H).

I-16

130

372.1

'"H NMR (400 MHz, CD;0D): §
7.22-6.89 (m, 1H), 5.09-4.92 (m,
1H), 4.41-4.18 (m, 2H), 2.54-2.31
(m, 2H), 2.09-1.82 (m, 4H),
1.80-1.69 (m, 2H), 1.67-1.44 (m,
6H), 1.40-1.31 (m, 3H).

I-12

131

376.1

'"H NMR (400 MHz, CD;0OD): §
7.24-6.95 (m, 1H), 5.12-4.90 (m,
1H), 4.43-4.25 (m, 1H), 3.53-3.37
(m, 2H), 2.47-2.33 (m, 2H),
2.01-1.81 (m, 2H), 1.69-1.52 (m,
2H), 1.38-1.33 (m, 3H), 1.19 (s,
6H).

I-7
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[0534]

'"H NMR (400 MHz, CD;0D): §
- 7.23-6.91 (m, 1H), 5.12-4.91 (m,
1H), 4.43-4.25 (m, 1H), 3.65-3.46
. 362.1 |(m, 4H), 3.36 (s, 3H), 2.53-2.32 | I-17
NSNS O (m, 2H), 2.01-1.83 (m, 2H),
1.69-1.52 (m, 2H), 1.40-1.31 (m,
3H).
'"H NMR (400 MHz, CD;0D): &
- 7.02-6.87 (m, 1H), 5.11-4.90 (m,
1H), 4.40-4.23 (m, 1H), 3.40-3.30
346.1 |(m, 2H), 2.55-2.28 (m, 2H),| I-18
/’*“’\H}\\“ﬂ\ﬁf\/ 1.98-1.81 (m, 2H), 1.68-1.53 (m,
4H), 1.39-1.31 (m, 3H), 0.97-
0.89 (m, 3H).
'"H NMR (400 MHz, CD;0D): &
- 7.23-6.90 (m, 1H), 5.14-4.89 (m,
- 1H), 4.45-4.21 (m, 1H), 3.25-3.07
360.1 |(m, 2H), 2.50-2.33 (m, 2H),| I-13
@H*‘NJ\H/\( 1.97-1.80 (m, 3H), 1.74- 1.51 (m,
2H), 1.38-1.31 (m, 3H), 0.95-0.89
(m, 6H).
'"H NMR (400 MHz, CD;0D): §
oH 7.28-6.88 (m, 1H), 5.14-4.93 (m,
1H), 4.40-4.22 (m, 1H), 3.48-3.35
y 3321 |(m, 2H), 2.57-2.27 (m, 2H),| I-19
NN 1.98-1.83 (m, 2H), 1.70-1.52 (m,
2H), 1.40-1.31 (m, 3H), 1.20-1.13
(m, 3H).
'"H NMR (400 MHz, CD;OD): &
o 7.22-6.92 (m, 1H), 5.11-4.88 (m,
@ 1H), 4.41-4.26 (m, 1H), 3.95-3.72
& 7P O 386.1 |(m, 1H), 2.53-2.31 (m, 2H),| 1-20
N

132

133

135

136

2.08-1.86 (m, 4H), 1.79-1.70 (m,
2H), 1.68-1.53 (m, 3H), 1.41-1.20
(m, 8H).
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[0535]

'"H NMR (400 MHz, CD;0D): §
o 7.31-7.215 (m, 1H), 5.09-4.95
(=) (m, 1H), 4.39-4.30 (m, 1H),
NN o 374.1 |3.16-2.81 (m, 1H), 2.51-2.37 (m, | 1-4
/;s\ﬁ”*ﬁ/ 2H), 2.01-1.84 (m, 2H), 1.71-1.51
(m, 2H), 1.40-1.34 (m, 3H),

1.22-1.11 (m, 6H).

137

[0536]  {kE&#)138
[0537]  (R)-6-(3,3- I -1-MF-1-%) N2 PHE-N- 1,1, 1-=FH-2-35) -1,3,5-
=BE-2 4-" %

122 138

[0539]  ¥4k-& 47122 (100mg,0.29mmol) \DAST (1mL) FIBAST (1mL) V& & T =& F %% (10mL)
B IEE THEE S, IR0 CHEFEA8/IN o SR B WU , ¥ N =, W4, A =k a1
% CR B/ R 2. T8) 24k, 19 2] [ Al 44 (40mg, U 38.1%) MS (m/z) :366. 1 [M+H] "
[0540]  'H NMR (400MHz,CD30D) :87.00-6.82 (m, 1H) ,5.05-4.88 (m, 1H) ,4.27-4.05 (m, 1H) ,
2.59-2.47 (m,2H) ,2.14-2.00 (m,2H) ,1.91-1.83 (m,2H) ,1.39-1.32 (m,3H) ,1.22-1.17 (m,
6H) .

[0541]  FRHAEY RS IR S Y1381 Hl & 1L FE , 5K FH ARSI A 8] 4 R0 770 ) 45 1)
[0542]

MS i PR )
(M+H)" IR LBLIE: S

'H NMR (400 MHz, CD;0D): &
7.12-6.83 (m, 1H), 5.07-4.92 (m,
(EEF 1H), 4.64-4.41 (m, 1H), 4.03-3.88

¥ P&
W
*
P\.

139 (m, 2H), 3.87-3.76 (m, 1H),

394.0 I-8
o Y 3.72-3.60 (m, 1H), 2.64-2.46 (m,

“RNTNTNT 2H), 2.34-2.18 (m, 1H), 2.13-2.00
(m, 2H), 1.95-1.82 (m, 3H),

1.42-1.30 (m, 3H).

[0543]  {L&W5140
[0544]  6- B-FAEIEIR - 1-B-1-3E) N2 N (R) -1,1,1-=%5N-2-%) -1,3,5- =ME—
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2,4-"J%

i OH @ o
! Mel, Ag,0 !
—_—
[0545] CF3 N"SN  CF, CF3 N"SN  CF,
(R)H N N7(R) N R)
126 140

[0546]  1bA&4126 (100mg,0.25mmol) FIEA LR (115mg, 0. 5mmol) UMLK (4mL) H, Ji1
BRI, PP 16/ o S B 45 R 5, v 20 & S0, Wk 4, A IN XA ety Chllig/ 218 4
g 4tk , 15 3] [ & 4 (60mg, UL F58.3%) oMS (n/z) :414.0 [M+H]"

[0547]  'H NMR (400MHz,CD30D) :87.27-7.08 (m, 1H) ,5.05-4.87 (m,2H) ,4.03-3.91 (m, 1H) ,
3.42(s,3H) ,2.51-2.34 (m,2H) ,1.98-1.80 (m,2H) ,1.69-1.56 (m,2H) ,1.38-1.29 (m,6H) .
[0548] {r&W141

[0549]  6- (3- (FHIEZIE) IR -1-J-1-98) -N° N0 ((R) -1, 1, 1- =N -2-45) - 1,3,
5-=IE-2,4- " Ji%

OH Cl N
,@ = | Ke:
socl, _NH-HCI
_—
S

4"
[0550] CF NI N CFs DCM CFs Nl SN CF; CFs N"SN  CF,
_ =%
RN N N RN N ONR /@NJ\N/ N
H H H H H
126 141

[0551]  fk&4126 (50mg,0.125mmol) FMFAE /K — & H bt (3mL) H1, vk T I — IR
(16mg,0.137mmol) , K¥E T HiFE305r 8 5 , K S VR B T2 P 3, I\ — H R 3 1R 6
(20mg,0.25mmo1) , MNFAZ [BIVAL, 5 P S B 4 o IR N4 RIS, ¥ A1 28 33, INAK 4R &
PEZEHL , 1R W8 2k 4, TN AAE il CmilE/ Q1R 418 44k, 15 2 B Al 44 (10mg,
K H18.9%) oMS (m/z) :427.0 [M+H]"

[0552]  'H NMR (400MHz,CDs0D) :87.27-7.11 (m,1H) ,5.06-4.89 (m,2H) ,3.58-3.44 (m, 1H) ,
2.64-2.53 (m, 1H) ,2.44-2.38 (m,6H) ,2.38-2.25 (m, 1H) ,2.05-1.92 (m, 2H) ,1.66-1.53 (m,
2H) ,1.39-1.31 (m,6H) »

[0553]  NRH LAY RS G P1ALIH &I , SR ARSI Hp (] 44 R0 770 1) 4 14
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[0554]
A
. MS Fr Ry
A M X "H NMR
- (M+H)’ 4k
%
'H NMR (400MHz, CD;OD): &
‘ 7.26-7.06 (m, 1H), 5.08-4.91 (m,
h 2H), 3.89-3.73 (m, 1H), 2.74-2.66
142 (3 ) (m, 1H) bt
413.1 |(m, 3H), 2.63-2.44 (m, 2H),
CF3 N"SN  CFy 126
AN NN 2.19-2.07(m, 1H), 2.02-1.92 (m,
H 1H), 1.76-1.57(m, 2H), 1.38-1.33
(m, 6H).

[0555] fkh&95143
[0556]  3-(4,6-XX (((R)-1,1,1-=gH—-2-3&) &I) -1,3,5-=M-2-3) -1- (ZH HF )
I -2-JF-1-1%

o CF3
ch
CF3Si(CHa)s, TBAF
[0557] CFs NI = X

VOSSNSO
/ =
-
n N /m} %»\

143
[0558] Z[EfbE&W122/1% 45 33— (4,6- X ((R) -1,1,1- =% A-2-%) &) -1,3,5-=
R -2-3%) IR -2~ M- 1-P K5 3- (4,6- X ((R) 1,1, 1-=Fi N -2-3&) &) -1,3,5-=H-2-
) I -2-45-1-FH (100mg , 0. 25mmo1) A (=4 H 2) — H J&AE 4% (142mg, 1. 25mmol) JHAF|
JC/KTHF (10mL) 1, YK T B NTBAF (1M, 1.25mL) , JR#E [\, [ 8 R 7N 5 5 DN 4R,
WE KRR K , LR ST 2B, A HUARMR AR , FHIN 0k B3l (F e/ O R S lR) 44k, 15
B A [E 1A (10mg, LZES.6%) MS (n/z) :468.0[M+H] "
[0559]  'H NMR (400MHz,CDs0D) :67.10 (s, 1H) ,5.05-4.88 (m,2H) ,2.81-2.63 (m, 1H) ,2.35-
2.21(m,1H) ,1.92-1.77 (m,4H) ,1.39-1.31 (m,6H) .
[0560]  fL.& 4144
[0561]  3- (4- (RNFEEIL) -6- ((R)-1,1, 1-=N-2-3%) & H) -1,3,5-=HE-2-3) FF
O3 1-1%
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L
CFs N°ON ,]\ TFA
) ®N NN
[0562] L2 ®NNTON N

@ OH
NaBHj, CeCly 7H;0 - ,/
EtOH CF; N" N
Ay
144
[0563]  (A) (R) -N*-SpP&E—6- (1,4- A 4R [4.5] Z-T-4-7-3) N'-(1,1,1-=F 5 -2-
y1)-1,3,5-=M-2,4- " Ji%
[0564] 7R BiHAH, BALRY R KIK I A 44K T-2 (320mg , 1. 13mmo1) \4,4,5,5-J4 H
Fe-2- (1,4- "5 02 (4. 5] 25-T-0%-T-55) —1,3, 2- S Z M 43R % 4 (300mg, 1. 13mmol)
BRI 46 (734mg, 2. 26mmol) JPd (PPhs) 4 (69mg,0.06mmol) <1 ,4- 48 NFF (10mL) F17K (2mL) A
MEBOCHLFE2/N o R BIEE R 5, W AR =R, W 4n , AN A Bk Ch B/ 1R 4. 158)
afifk, 192 3 E .
[0565]  (B) (R)-3-(4- (RAFREIL) -6-((1,1,1-=5A—2-%) &HL) -1,3,5-=WH-2-%5)
W -3-45-1-
[0566] ¥ (R) -N*-F PN HE—6- (1,4- 5 AME[4. 5] 5-T-4-7-5) N'- (1,1, I-=FH-2-
$)-1,3,5- =2, 4- R T =S 48 (3nl) H1, IINTFA (3mL) , 2535 & St 77, J 8 45 o
S s NN AR R S AN K IS, LR SRR, TR SR E w4, AN Uk i Cf g/
LR LTig) 214k, 45 R B LE 1A (200mg , I FE51.5%) MS (n/z) :344. 3 [M+H]"
[0567]  (C)3- (4- (RNFEH) -6- ((R) -1,1,1-=FH-2-3) &) -1,3,5-=H-2-3%)
W -3-4m-1-1
[0568]  ZHEALGW12480 25 FE K H (R) —3— (4- CR IR E L) —6- (1,1, 1-= 5N -2-
) &) -1,3,5- =R -2-58) IR 34— LR AOAH B 150 i 4 Ak B P 144 MS (m/ z) -
346.3[M+H]"
[0569]  'H NMR (400MHz,CD30D) :87.27-6.96 (m,1H) ,) ,5.08-4.89 (m, 1H) ,4.28-4.07 (m,
1H) ,4.02-3.83 (m, 1H) ,2.91-2.72 (m, 1H) ,2.47-2.20 (m, 3H) ,1.93-1.80 (m, 1H) ,1.65-1.53
(m,1H) ,1.38-1.28 (m,3H) ,1.24-1.13 (m,6H) .
[0570]  FERHIIEYRS IR S Y144 § 4 T FE , K FH ARSI A TE) 4R AT 77 ) 45 1)
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[0571]
e
. MS P A&
& £2H X (M+H)' '"H NMR e [
]
'H NMR (400 MHz, CD;OD): &
N 7.1-6.90 (m, 1H), 5.04-4.88 (m, 1H),
4.25-4.07 (m, 1H), 3.97-3.85 (m,
14 1H), 2.74-2.60 (m, 1H), 2.57-2.4
5 CFs NN 20e2 (m,) 1171), 63.42-2.33 )(m,57 1H)8, i
/é;*n’mwa\ﬁ’l\ 2.21-2.09 (m, 1H), 1.97-1.87(m, 1H),
1.70-1.58 (m, 1H), 1.36-1.29 (m,
3H), 1.21-1.14 (m, 6H).

[0572]  Ak&Wn146F1147
[0573] 3-(4- CRNIER) -6- ((R) -1,1,1-=5 A -2-3L) &) -1,3,5-=H-2-3) I
O -2~ 1-BE G = Al 4 X e A 1A

@ OH 0|-| ?_\\OH
[0574] — '

o SsSUEI s P
ZRN" NN /(!E*J\N*N/ N /(R‘}‘N’I\N’ N
H H H H H H
124 146 & 147

[0575]  fk-& 1243 id FPEHPLCHR 7349 B — Xt # 4l 1) JE 0T B S il ik A S 4 146 Fi 147
(F-1EHPLCZ A : #E:AS-H (0.46¢cm 1.D. X 15em L) s FiEhAH: IE Bk / A BE=80/20; i & :
0.5mL/ %3 K28 . UV 254nm) o 55—k (b &40146,RE=1.526%3 %) defli 9100% ,
MS (n/z) :346. 1[M+H]" . 55 ~ANFeBi b &49147,Rf =1.995%3%4) deff N99.774% ,MS (m/
z) :346. 1 [M+H] ",

[0576]  4k-&4146:'H NMR (400MHz ,CD30D) :87.21-6.90 (m, 1H) ,5.03-4.92 (m, 1H) ,4.36-
4.26 (m,1H) ,4.22-4.07 (m,1H) ,2.48-2.34 (m,2H) ,1.96-1.83 (m,2H) ,1.66-1.54 (m,2H) ,
1.37-1.31(m,3H) ,1.26-1.13 (m,6H) »

[0577]  4k-&W9147:'H NMR (400MHz ,CD30D) :67.18-6.93 (m, 1H) ,5.06-4.91 (m, 1H) ,4.37-
4.25(m,1H) ,4.24-4.06 (m,1H) ,2.51-2.28 (m,2H) ,1.98-1.79 (m,2H) ,1.69-1.49 (m, 2H) ,
1.38-1.30(m,3H) ,1.22-1.15 (m,6H) »

[0578] f{LEWN148F1149

[0579]  3-(4,6-X (((R)-1,1,1-=HN-2-2%) &) -1,3,5-—WE-2-3) S -2-M-1-1%
6 AR X B
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@ OH @ OH b.\OH
[0580] CF3 NI = N F. N

N CFs CFs N SN CFs CFs NN CF;
- / ~ - - =
“W'N”N° N “R'N”N° N RN N N’(R!J\
H H H H H H
126 148 & 149

[0581]  AL& 4126381 T PEHPLCHF 7343 2 — X o't 2 2 ) 0 e S M A AL 5 4 148 71149
(FMEHPLCE A : #F : AS-H (0.46cm 1.D. X 15em L) s JshAH: IEBEke/ FNEE (0.1% 2 %)
=80/20; Viii& : 0. 5mL/ 4>l s K% . UV 254nm) o 55— MNPl ((h& 4148, Rf=1.169%)
) defti 9100% ,MS (m/z) :400. 1 [M+H] "o 85 —ANEEMR (L& 0149 ,RE=2. 44353 ) defli
N100% ,MS (m/z) :400. 1 [M+H] ",

[0582]  {k&W0148:'H NMR (400MHz ,CD30D) :87.22-7.03 (m, 1H) ,5.06—4.87 (m,2H) ,4.36-
4.26 (m,1H) ,2.50-2.34 (m,2H) ,1.99-1.81 (m,2H) ,1.68-1.50 (m,2H) ,1.38-1.31 (m,6H) »
[0583] 4k &W149:'H NMR (400MHz ,CD30D) :87.22-7.03 (m, 1H) ,5.06—4.87 (m,2H) ,4.36-
4.26 (m,1H) ,2.50-2.34 (m,2H) ,1.99-1.81 (m,2H) ,1.68-1.50 (m,2H) ,1.38-1.31 (m,6H) »
[0584]  f¢ 5415071151

[0585]  3-(4,6-X ((3,3- 43 T 2k) & H) -1,3,6-=MWe-2-4) I -2-Jf- 1 -BElu 2ol
X Bl A

[0586]

@ OH @ OH WOH
o
E l F ———— F I F + F L

—0 L o 0N e e Y
H H H H H

127 150 & 151
[0587] Al & W1 278 T PHEHPLCHR 7343 B — X e 22 4l ¥ 5 B AR 4k A 9 150 F1 151
(FMEHPLCEE A : #5 : AS-H (0. 46cm T1.D. X 15em L) s JahAH : 1E Bkt / N EE="70/30; JiiiE :
0.5mL/ 3% s ALl 88 : UV 254nm) o 25— MR (E150,RE=2.49278) eefl N100% ,
MS (n/z) :388.1[M+H] "o 55 —/NUEil ((L&4151,Rf =3.65881) eefd H100% ,MS (m/z) :
388. 1[M+H] ",
[0588]  {k&4150:'H NMR (400MHz ,CD30D) : 87.22-6.93 (m, 1H) ,4.36-4.19 (m,3H) ,2.97-
2.87 (m,4H) ,2.69-2.50 (m,4H) ,2.45-2.34 (m,2H) ,1.97-1.80 (m,2H) ,1.67-1.51 (m,2H) .
[0589]  {k&W151:'H NMR (400MHz ,CD30D) : 67.22-6.93 (m, 1H) ,4.36-4.19 (m,3H) ,2.97-
2.87 (m,4H) ,2.69-2.50 (m,4H) ,2.45-2.34 (m,2H) ,1.97-1.80 (m,2H) ,1.67-1.51 (m,2H) .
[0590] f{L&EW152
[0591]  2-%—-3- (4- (((R) —1-ZKFEE L) &H) 6- ((R) -1,1,1- =N -2-%) &) =
R-2-38) I -2 Y- 1%
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OH = OH
HoN @
@ B fm\@ ?:F
—_———— B

[0592] CFy NN
/@‘H N/)\CI

>=

I 152

[0593]  ZEHE AR INA3- (-5 -6- ((R) -1,1,1-=%H-2-%&) &) -1,3,5- =M~
2-5L) 2-F I O -2- )% -1-F% (50mg, 0. 156mmol) « (R) —1-2K 3 2 —1-% (36mg, 0. 30mmol) .DIEA
(77mg,0.60mmo1) A1, 4- 4 /N3F (BmL) o AR Z 100 CHEFE2/NF o RBLZE R 5, A E1 &2 5%
I Wweds , AN SRt Ch e/ R 4 18) 254015 2 3 bR =4 (15mg , UL %623.4%) .
MS (m/z) :426.3[M+H]"

[0594]  'H NMR (400MHz,CDs0D) :67.35-7.15 (m,5H) ,5.22-4.60 (m,2H) ,4.33-4.21 (m, 1H) ,
2.62-2.23 (m,2H) ,1.89-1.73 (m,3H) ,1.67-1.58 (m,1H) ,1.50-1.44 (m,3H) ,1.34-1.28 (m,

2H) ,1.16-1.07 (m, 1H) »

05951 R Z2rbff 1k &M 2 AL A0 1 520000 46 3o, SR FETAISE A o a0 (A RS 50 45 «
[0596]
A&
. MS TRy
4 3 '"H NMR
; W& (M+H)" ¥ A4k
'"H NMR (400 MHz, CD;OD): &
o 7.21-6.96 (m, 1H), 5.09-4.88 (m,
s 1H), 4.39-4.13 (m, 2H), 2.99-2.87
S 394.1 |(m, 2H), 2.71-250 (m, 2H),| I-25
/;,\HJ'\N/AH/DL F 2.47-2.32 (m, 2H), 1.99-1.81 (m,
2H), 1.67-1.52 (m, 2H), 1.39-1.31
(m, 3H).
'H NMR (400 MHz, CD;0D): &
°“ 7.26-7.03 (m, 1H), 5.07-4.90 (m,
154 1H), 4.38-4.26 (m, 1H), 4.21-4.02
L, 3861 | 1) i, S 125
ors N (m, 2H), 2.49-2.33 (m, 2H),
RN NN CR,
N N 1.97-1.82 (m, 2H), 1.67-1.52 (m,
2H), 1.39-1.31 (m, 3H).
'H NMR (400 MHz, CD;0D): §
°H 7.21-6.89 (m, 1H), 5.07-4.87 (m,
155 1H), 4.36-4.24 (m, 1H), 2.48-2.33
| 36001 | ') (m, 1H) [-25
@ NN ke (m, 2H), 1.97-1.83 (m, 2H),
RN NN
H H 1.68-1.52 (m, 2H), 1.43 (s, 9H),
1.38-1.32 (m, 3H).
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[0597]

156

358.1

'H NMR (400 MHz, CD;0D): 5
7.25-6.90 (m, 1H), 5.13-4.93 (m,
1H), 4.38-4.23 (m, 1H), 2.54-2.31
(m, 2H), 1.97-1.81 (m, 2H),
1.69-1.51 (m, 2H), 1.42-1.31 (m,
6H), 0.80-0.72 (m, 2H), 0.66-0.58
(m, 2H).

I-25

157

426.4

'H NMR (400 MHz, CD;0D):
7.40-7.15 (m, 5H), 5.23-4.62 (m,
2H), 4.34-4.18 (m, 1H), 2.62-2.24
(m, 2H), 1.88-1.60 (m, 4H),
1.53-1.44 (m, 3H), 1.35-1.29 (m,
2H), 1.18-1.07 (m, 1H).

I-1

158

390.1

'H NMR (400 MHz, CD;0D): §
4.99-4.88 (m, 1H), 4.33-4.22 (m,
1H), 3.61- 3.40 (m, 1H), 2.65-
2.47 (m, 1H), 2.43-2.25 (m, 1H),
1.91-1.72 (m, 3H), 1.70- 1.59 (m,
1H), 1.36-1.31 (m, 3H), 1.27-1.21
(m, 3H), 1.03 — 0.86 (m, 1H),
0.56-0.30 (m, 3H), 0.26-0.15 (m,
1H).

I-1

159

CF; NTSN

LA

&

N
H

N

I=

416.3

'H NMR (400 MHz, CD;0D):
4.97-4.88 (m, 1H), 4.35-4.13 (m,
2H), 2.60-2.47 (m, 1H), 2.44-2.26
(m, 3H), 2.10-2.02 (m, 2H),
1.97-1.76 (m, 9H), 1.70-1.60 (m,
1H), 1.38-1.29 (m, 3H).

I-1

160

452.3

'H NMR (400 MHz, CD;0D): §
4.97-4.89 (s, 1H), 4.43-4.22 (m,
2H), 2.68-2.43 (m, 7H), 2.37-2.25
(m, 1H), 2.121-2.06 (m, 2H),
1.91-1.73 (m, 3H), 1.73-1.58 (m,
1H), 1.37-1.29 (m, 3H).
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[0598]

'H NMR (400 MHz, CD;0D): §

°“ 4.97-4.88 (m, 1H), 4.78-4.71 (m,
F

2H), 4.64-4.55 (m, 2H), 4.37-4.14
oFs NN p | A 2H), 2.70-2.48 sy, | T
A AN A (m, ), 2.70-2. (m, ),
2.38-2.12 (m, 3H), 1.90-1.61 (m,
4H), 1.38-1.29 (m, 3H).
'"H NMR (400 MHz, CD;0D): §
- 5.10-4.89 (m, 1H), 4.33-4.20 (m,
i F 1H), 2.79-2.67 (m, 1H), 2.64-2.48
S . 3623 |(m, 1H), 2.40-2.22 (m, 1H),| I-1
PAPNSNA 1.89-1.72 (m, 3H), 1.70-1.59 (br,
1H), 1.40-1.31 (m, 3H), 0.77-0.67
(m, 2H), 0.55-0.48 (m, 2H).
'"H NMR (400MHz, CD;0D): &
on 4.98-4.89 (m, 1H), 4.33-4.22 (m,
5 F 1H), 4.00-3.86 (m, 1H), 2.62-2.47
VAN - 3923 |(m, 1H), 2.41-2.23 (m, 1H),| I-1
= % | H
/(E'\H’J\N)\Hfm\( 1.89-1.72 (m, 4H), 1.71-1.60 (m,
1H), 1.38-1.30 (m, 3H), 1.15-1.07
(m, 3H), 0.96-0.88 (m, 6H).
'"H NMR (400MHz, CD;0OD): &
4.97-4.90 (m, 1H), 4.34-4.22 (m,
@ OH 1H), 4.03-3.91 (m, 1H), 2.63-2.48
164 ,:F (m, 1H), 2.40-2.24 (m, 1H),
PN 378.3 I-1
CFs NZON - 1.90-1.73 (m, 3H), 1.69-1.61 (m,
/rRTN’J*‘N’J\NTﬁI*/
N N 1H), 1.58-1.47 (m, 2H), 1.39-1.30
(m, 3H), 1.19-1.11 (m, 3H),
0.97-0.88 (m, 3H).

161
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[0599]
'"H NMR (400MHz, CD;0D): &
4.97-4.90 (m, 1H), 4.34-4.22 (m,
" 1H), 4.03-3.91 (m, 1H), 2.63-2.48
165 %F (m, 1H), 2.40-2.24 (m, 1H),
I 378.3 I-1
/@N XA /{[s}v 1.90-1.73(m, 3H), 1.69-1.61 (m,
N N 1H), 1.58-1.47 (m, 2H), 1.39-1.30
(m, 3H), 1.19-1.11 (m, 3H),
0.97-0.88 (m, 3H).
'H NMR (400MHz,CD;0D): &
°H 5.02-4.95 (m, 1H), 4.78-4.57 (m,
(6e o --NF 163 | TH) 441422 (m, 1H), 257-2.52 |
/@_N X - (m, 1H), 2.43-2.31 (m, 1H),
H HFF 2.27-2.05 (m, 3H), 1.95-1.62 (m,
7H), 1.43-1.31 (m, 3H).
'"H NMR (400 MHz, CD;OD): §
on 5.00-4.93 (m, 1H), 4.36-4.23 (m,
?F 1H), 4.04-3.90 (m, 1H), 2.64-2.50
167 ors NS 3924 |(m, 1H), 2.40-2.27 (m, 1H),| I-1
A N’AH@/ 1.90-1.63 (m, 5H), 1.40-1.32 (m,
3H), 1.18-1.09 (m, 3H), 0.98-0.88
(m, 6H).
'"H NMR (400 MHz, CD;OD): §
- 4.99-4.93 (m, 1H), 4.42-4.25 (m,
F 2H), 2.88-2.71 (m, 2H), 2.66-2.52
168 . o 389.3 | (m, 1H), 2.44-2.28 (m, 1H),| I-1
N ”fﬁla«w 1.92-1.83 (m, 2H), 1.82-1.73 (m,
1H), 1.71-1.63 (m, 1H), 1.42-1.31
(m, 6H).
'H NMR (400 MHz, CD;0D): §
@ OH 5.01-4.92 (m, 1H), 4.51-4.26 (m,
- ) NfNF ] 15y, |4 264249 (m, 1H), 2.39-2.25 |
XA (m, 1H), 1.90-1.61 (m, 4H),
H H 1.40-1.31 (m, 3H), 1.27-1.19 (m,
3H).

102



CN 109467538 A

L

B B

85/96 T

[0600]

170

382.3

'H NMR (400 MHz, CD;0D): &
5.01-4.92 (m, 1H), 4.51-4.26 (m,
4H), 2.64-2.49 (m, 1H), 2.39-2.25
(m, 1H), 1.90-1.61 (m, 4H),
1.40-1.31 (m, 3H), 1.27-1.19 (m,
3H).

I-1

171

426.3

'"H NMR (400 MHz, CD;OD): &
4.99-4.91 (m, 1H), 4.34-4.24 (m,
1H), 3.67-3.44 (m, 2H), 3.19-3.03
(m, 1H), 2.60-2.30 (m, 4H),
1.95-1.74 (m, 4H), 1.70-1.62 (m,
1H), 1.58-1.49 (m, 1H), 1.39-1.33
(m, 3H).

I-1

(RS)
==
172 o, v A

394.3

'"H NMR (400 MHz, CD;0D): §
5.02-4.93 (m, 1H), 4.33-4.26 (m,
1H), 2.63-2.55 (m, 1H), 2.34-2.28
(m, 1H), 1.90-1.76 (m, 3H),
1.71-1.62 (m, 1H), 1.38-1.35 (m,
3H), 1.28 (s, 9H).

173 . E\

405.2

'"H NMR (400 MHz, CD;0D): &
5.01- 4.90 (m, 1H), 4.58-4.43 (m,
1H), 4.35-4.25 (m, 1H), 3.00-2.84
(m, 1H), 2.71-2.42 (m, 4H),
2.40-2.21 (m, 5H), 1.89-1.58 (m,
5H), 1.40-1.28 (m, 3H).

I-61

174| o, ?/
X

400.2

'H NMR (400 MHz, CD;0D): &
6.07-5.70 (m, 1H), 5.01-4.88 (m,
1H), 4.52-4.35 (m, 1H), 4.33-4.23
(m, 1H), 2.65-2.51 (m, 1H),
2.44-2.25 (m, 1H), 1.89-1.61 (m,
4H), 1.38-1.30 (m, 3H), 1.28-1.21
(m, 3H).

I-61
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[0601]

175

414.2

'"H NMR (400 MHz, CD;0D): &
5.03-4.89 (m, 1H), 4.69-4.51 (m,
1H), 4.35-4.22 (m, 1H), 2.68-2.50
(m, 1H), 2.41-2.25 (m, 1H),
1.90-1.73 (m, 3H), 1.68-1.50 (m,
4H), 1.38-1.31 (m, 3H), 1.28-1.22
(m, 3H).

I-61

176

408.1

'"H NMR (400 MHz, CD;0D): &
7.27-6.94 (m, 1H), 5.10-4.87 (m,
1H), 4.57-4.38 (m, 1H), 4.36-4.25
(m, 1H), 2.62-2.48 (m, 1H),
2.47-2.32 (m, 2H), 2.28-2.15 (m,
2H), 2.13-1.97 (m, 2H), 1.96-1.72
(m, 3H), 1.66- 1.50 (m, 2H),
1.39-1.31 (m, 3H).

I-26

177

408.1

'"H NMR (400 MHz, CD;0D): &
7.27-6.94 (m, 1H), 5.10-4.87 (m,
1H), 4.57-4.38 (m, 1H), 4.36-4.25
(m, 1H), 2.62-2.48 (m, 1H),
2.47-2.32 (m, 2H), 2.28-2.15 (m,
2H), 2.13-1.97 (m, 2H), 1.96-1.72
(m, 3H), 1.66- 1.50 (m, 2H),
1.39-1.31 (m, 3H).

I-27

178

e
~ =y
/m\rﬂ N

OH

P

Iz

360.0

'"H NMR (400MHz, CD;0D): &
7.17-6.98 (m, 1H), 5.18-4.90 (m,
2H), 4.90-4.86 (m, 2H), 4.66-4.59
(m, 2H), 4.35-4.26 (m, 1H),
2.46-2.35 (m, 2H), 1.97-1.81 (m,
2H), 1.67-1.52 (m, 2H), 1.35-1.30
(m, 3H).

I-27
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[0602]

179

OH

374

'"H NMR (400 MHz, CD;0D): &
7.23-6.95 (m, 1H), 5.08-4.90 (m,
1H), 4.61-4.44 (m, 1H), 4.35-4.25
(m, 1H), 4.00-3.89 (m, 2H),
3.85-3.76 (m, 1H), 3.70-3.59 (m,
1H), 2.48-2.35 (m, 2H), 2.29-2.18
(m, 1H), 1.96-1.83 (m, 3H),
1.68-1.52 (m, 2H), 1.37-1.31 (m,
3H).

1-27

180

374

'H NMR (400 MHz, CD;0D): &
7.23-6.95 (m, 1H), 5.08-4.90 (m,
1H), 4.61-4.44 (m, 1H), 4.35-4.25
(m, 1H), 4.00-3.89 (m, 2H),
3.85-3.76 (m, 1H), 3.70-3.59 (m,
1H), 2.48-2.35 (m, 2H), 2.29-2.18
(m, 1H), 1.96-1.83 (m, 3H),
1.68-1.52 (m, 2H), 1.37-1.31 (m,
3H).

I-27

181

422.1

'"H NMR (400 MHz, CD;OD):
7.23-6.93 (m, 1H), 5.13-4.88 (m,
1H), 4.39-4.27 (m, 1H), 4.14-3.91
(m, 1H), 2.53-2.35 (m, 2H),
2.14-1.81 (m, 8H), 1.73-1.51 (m,
4H), 1.40-1.30 (m, 3H).

I-27

182

388.2

'"H NMR (400MHz, CD;0D): §
7.24-6.90 (m, 1H), 5.10-4.88 (m,
1H), 4.39-4.27 (m, 1H), 4.23-4.08
(m, 2H), 2.46-2.35 (m, 2H),
2.07-1.97 (m, 1H), 1.95-1.80 (m,
4H), 1.70-1.52 (m, 5H), 1.37-1.31
(m, 3H).

1-27
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[0603]

'H NMR (400 MHz, CD;OD): &
- 7.20-6.93 (m, 1H), 5.07-4.89 (m,
g\)’ 1H), 4.37-4.19 (m, 2H), 3.48-3.41
o 1R 3763 |(m, 1H), 3.38-3.32 (m, 4H),| I-27
/f;}NkN*HqL\/ox 2.45-2.34 (m, 2H), 1.96-1.81 (m,
2H), 1.67-1.53 (m, 2H), 1.37-1.31
(m, 3H), 1.20-1.15 (m, 3H).

'H NMR (400MHz, CD;OD):
7.19-6.91 (m, 1H), 5.06-4.90 (m,
1H), 4.35-4.07 (m, 2H), 3.63-3.48
184 A~y 362.2 | (m, 2H), 2.47-2.33 (m, 2H),| I-27
/@\H)QNJ\H 5 OH 1.96-1.81 (m, 2H), 1.67-1.52 (m,
2H), 1.36-1.31 (m, 3H), 1.22-1.16
(m, 3H).

183

OH

[0604] 1k 54186
[0605]  6- (FAC-1-JF—1-3E) N2 N ((R) -1,1,1-=%5N-2-%) -1,3,5-=WE-2 4-—ig

cl l
JB‘\
CF N’J‘*N CF HO' OH
-

3 3 o
S AN Pd(PPh co : N N CFs
/;R‘,‘H N"ON® (PPhs)y, Cs,C04 P /)\ /K

i‘ (R}
H

[0606]

186

[0607]  fE BN, B AR T KM A AR T-3 (150mg, 0. 44mmo1) IR, —1-45-1-
FEHE (85mg,0.66mmol) HRER4H (290mg,0.88mmol) \Pd (PPhs) 4 (26mg,0.022mmol) \1,4-—
FNER (10mL) 17K 2mL) o HHFAEE 100 CHEREL6 /N o RN 45 K 5, ¥ 2N %08, IR 45, FHIN 2
MRS Ch ik 1R 2. 158) 2iidk , 15 2 F AR (154mg , U Z90.4%) oMS (m/z) :384. 1 [M+
H]*'H NMR (400MHz ,DMSO—-dg) :87.84-7.60 (m,2H) ,7.18 (s, 1H) ,5.07-4.76 (m,2H) ,2.40-
2.28 (m,2H) ,2.25-2.16 (m,2H) ,1.68-1.52 (m,4H) ,1.34-1.25 (m,6H) .

[0608]  FERHIL GRS IR S Y1861 il & 1L FE , 5K FHAH S A 8] 42 R 770 ) 45 1)
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[0609]

. MS PR
&% '"H NMR
e (M+H)" ¥ 14k
'"H NMR (400 MHz, CD;0D):
3 7.20-6.87 (m, 1H), 3.27-3.16

, 4H), 2.45-2.34 , 2H),
e g, 4, B854 G, T
)
A7

¥ &

300.2 |2.26-2.18 (m, 2H), 1.74-1.60 | 1-6
vl N o (m, 4H), 1.12-1.00 (m, 2H),
0.53-0.39 (m, 4H), 0.29-0.16
(m, 4H).

'"H NMR (400 MHz, CD;OD):
9 5 7.41-6.99 (m, 1H), 5.11-4.88

188 (m, 1H), 3.60-3.34 (m, 2H),

CF; NN 360.1 1'7
Y M,\{ 2.55-2.35 (m, 2H), 2.29-2.15
H i [ (m, 2H), 1.81-1.57 (m, 4H),
1.40-1.30 (m, 3H), 1.19 (s, 6H).
"H NMR (400MHz, CD;0D): &
6.96-6.78 (m, 1H), 5.06-4.87
9 (m, 1H), 4.25-4.07 (m, 1H),
189 CFs NSN 1 316.1 |2.72-2.62 (m, 2H), 2.56-2.49 | I-2
WNTNTN (m, 2H), 2.03-1.93 (m, 2H),
1.38-1.30 (m, 3H), 1.22-1.15
(m, 6H).

[0610]  4L&#190
[0611]  (R) -6- (A -1-H5—1-35) N>~ R FE-N- (1,1, 1-=%HH-2-%) -1,3,5-=HE-2,

4=tz
CFs he
R\ NH;
—_———
[0612] N™™N DIEA CF3 NN
I = |
Py /@"ﬁ)\“’)\ﬁl\

1-22 190
[0613]  ¥jrh[a]fA1-22 (85mg,0.33mmol)  (R) -1,1,1-=FA -2 H L (201mg,
1.34mmol) FADIEA (0.47mL,2.69mmol) AIANF|1,4- "4 /SNFF (3mL) A, IIFEE 150 C ksl fe v
S/IN o RIS TR S, A AN E R, TRAR i BE Wl o A Sk i O e/ £ 1R .18 44k,
133 A [E AR (18mg, UL 214 %) MS (m/z) :330.1[M+H]*
[0614]  'H NMR (400MHz,CD30D) :87.32-6.94 (m, 1H) ,4.66-4.52 (m, 1H) ,4.32-4.02 (m, 1H) ,
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2.52-2.33(m,2H) ,2.29-2.16 (m,2H) ,1.79-1.60 (m,4H) ,1.40-1.29 (m,3H) ,1.24-1.14 (m,

6H) .
[0615]
[0616]

RPN E RS RS P10 ) 58 1 12 , R P AR S 377 1 46

0
&

il

BH X

MS
(M+
H)"

'"H NMR

P R 89
Wk

191

328.2

'"H NMR (400 MHz, CD;OD): §
7.19-6.85 (m, 1H), 3.60-3.40 (m,
2H), 2.46-2.29 (m, 2H), 2.25-2.16
(m, 2H), 1.73-1.60 (m, 4H), 1.23 (d,
J = 6.6 Hz, 6H), 0.97-0.85 (m,
2H), 0.53-0.30 (m, 6H), 0.23-0.15
(m, 2H).

I-23

192

342.1

'H NMR (400 MHz, CD;OD):
7.30-7.02 (m, 1H), 5.08-4.90 (m,
1H), 3.28-3.16 (m, 2H), 2.50-2.34
(m, 2H), 2.28-2.18 (m, 2H),
1.79-1.59 (m, 4H), 1.40-1.31 (m,
3H), 1.15-1.01 (m, 1H), 0.56-0.44
(m, 2H), 0.30-0.19 (m, 2H).

I-24

193

260.1

'H NMR (400 MHz, CD;OD): &
7.25-6.82 (m, 1H), 3.28-3.13 (m,
2H), 2.89 (s, 3H), 2.47-2.33 (m,
2H), 2.27-2.17 (m, 2H), 1.75-1.60
(m, 4H), 1.14-0.99 (m, 1H),
0.53-0.42 (m, 2H), 0.31-0.17 (m,
2H).

I-24
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[0617]

'H NMR (400 MHz, CD;0D):
7.24-6.85 (m, 1H), 4.27-4.06 (m,
1H), 3.28-3.17 (m, 2H), 2.45-2.35

(m, 2H), 2.26-2.19 (m, 2H),

- - 288.2 1-24
o AL A 1.75-1.61 (m, 4H), 1.19 (d, J =
H H 6.5 Hz, 6H), 1.12-1.01 (m, 1H),

0.53-0.43 (m, 2H), 0.29-0.18 (m,

2H).

'H NMR (400 MHz, CD;OD): &
7.26-6.89 (m, 1H), 3.45-3.35 (m,
2H), 3.27-3.16 (m, 2H), 2.45-2.35

:,j‘\ﬂ 3182 | (m, 2H), 2.26-2.19 (m, 2H),| I-24

N Fon 1.75-1.61 (m, 4H), 1.20 (s, 6H),

1.10-1.02 (m, 1H), 0.52-0.43 (m,

2H), 0.26-0.19 (m, 2H).

194

N
195 N/JI\

[0618] fk&W)206F1207
[0619]  3- (5-%—4,6-XL ((R) ~1,1,1-=5 A -2-4L) &) WEng-2-3L) -2 I 1Bl
3= (5-%—2,6-XL (((R) ~1,1,1- =5 —2-3&) &) mEng-4-3L) IR 24— 1-1%

[0620]
X

o B~
F 9F3 HCI Cl cl U 0
cl g Cl “NH, 2 r

72 . CFa NN CF3; , Fs CF, -

N -
N._N : | - |
. DIEA, NMP /{R}N%)\Hf,!,\ AN Pd(PPhg)y, Cs,COs,

cl H L ( H H ® p-dioxane, H,O

0

3

OH
NaBH,, E{OH,
CeCla7TH0
CF, N’ N jia C|=3 CF3 CFs N~ N jis c_;F,, F o
/{n‘i:J\N NTR /&!TN “W'N N ® /(FB‘N Nfﬂ)k
H H H H N
F F
206 207

[0621]  (A) 2-5-5-%-Na, N (R) —1,1, 1-=F A —-2-3&) MENE -4, 6- L FN6-5-5-F—
Ng, No=3X ((R) =1, 1, 1- =3 A -2-3%) WEng -2, 4- iR &9

[0622] AR T, FEFRUE S B A, IR I A [l 2 , 4, 6- =& -5 & nE (1. 12g,
5.6mmol) « (R)-1,1,1-=%NH-2-fEEh Rk (2.51g,16.8mmol) .DIEA (4.22g,56mmol) FIN-H
FEME g L B (5mL) o 2SR S B A NI AR 200 CHERE L/INEF A AV B S IE G, N R E BT
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S RERP-C184FH K/ HIEE=100:0-0: 10046 FZ Bt 44045 2] 3 A 474 (80mg , Y #
4.2%) JMS (m/z) :354.9[M+H] " (B) 3— G—9—4,6- X ((R) —1,1,1-=4% A-2—3&) & IL) mEng-
2-3) R -2~ Y- 11— A13- (5-3-2,6- X (((R) —1,1, 1- =3 N -2-3%) & IL) Ming -4-3%) IR
-2~ 1-FRIR A

[0623] ALK, FETRIE S B H RN 2— 5 —5-9—Na, Ne= XL (R) -1, 1, 1- =55 -
2-3) BEE-4, 6- A6 - -5 N2, Na= XL ((R) -1, 1, 1- =9 A —2—-3) BERE-2, 4- — iX IR
&%) (80mg,0.23mmol) <3—(4,4,5,5-PUF3E—1,3, 2- 4RI A 30 e b —2—35) R 20— 1-
Hid (50mg,0.23mmol) Wk ER %A (150mg,0.46mmol) 1 ,4- 4/~ (BmL) 7K (1.5mL) o FELUR
LA NI E 130 CHEFEA0 7 B A H B 5, W4, FHIN UM ity (A vihile / 4 1R £ T
=100:0-0: 1004 BEHe i) 44k 15 2] 1 ElE 444 (60mg , Y 563.2%) oMS (m/z) :415.0 [M+
H1*

[0624]  (C) 3— (5% —4,6-F ((R) 1,1, 1-=%& H-2-%) & IL) mng-2-55) o -2-45-1-
B A3 (5-3-2,6- X ((R) 1,1, 1- =3 A -2~ Jk) 2 H) Mg —4-J%) A -2-Ja-1 -1

[0625]  ZJRALEW12411 &L FE SR AH3- (5-%-4,6- X ((R) -1,1,1- =5 N -2-3&) &
HE) mEnE-2—J5) PR -2 M- 1-E A3 - 592,63 (((R) 1,1, 1- =9 A -2-3%) &) BEnE-
4=55) IO -2 45— 1 - ) VR & A ARRE I R 7R ) 6 I FH O Xk v (i / & 1R 2 1
=100:0-0: 10046 FEHEM) 24045 2] 3 BRI E4)206 ,MS (n/z) :417.0 IM+H] ", AL
EW207,MS (m/z) :417.0[M+H] ",

[0626] {1k, &#)206:'H NMR (400MHz,CD30D) :86.97-6.89 (m, 1H) ,5.21-5.03 (m, 2H) ,4.38-
4.26 (m,1H) ,2.55-2.34 (m,2H) ,1.96-1.82 (m,2H) ,1.68-1.52 (m,2H) ,1.42-1.32 (m,6H) .
[0627]  MS (m/z) :417.0[M+H]"

[0628] {44207 :'"H NMR (400MHz ,CD30D) : 86.47-6.40 (m, 1H) ,5.10-4.97 (m, 1H) ,4.82-
4.72 (m,1H) ,4.35-4.26 (m, 11) ,2.50-2.30 (m,2H) ,1.99-1.85(m,2H) ,1.71-1.56 (m,2H) ,
1.38(d,J=7.1Hz,3H) ,1.32(d,J=7.0Hz,3H) .

[0629] LR AGAHAT LA 2 BT SO IR 1 77 V) 45
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MS (M+H)"
it HAE
455.1
437.1
437.1
443.2
441.1
413.2

432.2

" BB B
MK

oA X

211
212
213
214
215
216

o

217

CN 109467538 A

[0630]
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218 cr NN e, 446.2
/-\N NNN N
H H
OH
:
219 - 444.2

[0631]

N
F
F
F
220 ; d 456.1
?F
F
221 438.1

[0632]  SEjiAs] 3¢ 2l & IDH2-R140Q4H i it v Pk

[0633] 1.4k}

[0634]  USTMGR" 1OV ffg - USTMG M i W FE ATCCZM B JE , 4R J %4 4k & TDH2-R140Q 98 AL 1) Ji ki
22 L v i Bk HE AR e R IAR140Q T AR ¥ 41 M B T 556 - % 41 B 15 77 76 75 10 % FBSFRIMEME: 77
s,

[0635]  964L#ka:Beckman Dickinson, 5¢5353072;

[0636]  964L#Kb: Thermo, £ 5249952

[0637]  96FL#c:Greiner, 5675076,

[0638] 2. V%I &

[0639] i Jo i : 7E40mM Tris.HC1 pHS. 8l 5E 2% il oA 2 ImMAREE il IR P ng — A% FF IR
(NAD) .0.6ng/ul. D-2-¥2 3% — W2 /it & (D2HGDH) . 0. 8U/mLHf 3 Ft iz i & (Diaphorase)
F60uM 7] k7 (Resazurin) »

[0640] itk i 2% it 2% VA 90K < FH G I I MEMS 77 22 16 B A R 2—HG A AR A o & 1l s 4 1 28
i 85 VR o ot 25 B PE IR 9 : 500M - 16 7uM . 56uM . 18 5uM. 6M. 2uM. 0. 7TuM. 0. 2uM.

(06411  3.J5%k

[0642]  7E96FLHRar HEFLLL6 X 10"/ mL 25 FE Rl N 100uL USTMG 41 ffd , B FLFP A 600044
. T-37°C.5%C0: F 85351 % J5 , B FL NN 10uL FH G I JEMEM% 35 57 B 11 AS [5] v 5 1) 4
A S WDV (5 AL & P I W B )9 - 10M L 3. 3uML 1. 1uM. 0. 37uM. 0. 12uM.0.04 1M,
0.014uMAM10. 005M, DMSOZ K & A0 . 5 %) 31 0uL X FER (SRR 570 . 5 % DMSO) T IfL iEMEM
BRI W E T2/

[0643]  F96FLARaly &FL A4, B 50nL 5 77 _E GO 296 FLAR b AH R (1) FL A 5 [F) B
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7EH B FL A PRI BORL bR AE i 26 6if &1 W - 2R S5 CE AT A I FLH I N 10RL ) 360mMiT) SRR , 72
IR A E  EVK EICE 10444 BN 100L{)420mM Tris-base, E R G, UK FICES
531 AR5 AE2500r pm#% i T B0 1043 B

[0644] T 550 J5 96 FLAR LI &AL, B 20uL i) E 3 WO 2196 FLH e, &L A Fn
A80uLI1) B [ Nk , 7225 C i § 907 Bl 5

[0645] 4 K&

[0646] fFTecan Infinite F500Readerf¥ &% FA&MI544nmis & T, 590nmil] 7% YGAE « AR G
{ELRT AH LI 2-HGIR FEAE H br A il 25, 57 H A0 A5 0 25 R B SO0 2 TR 2-HGIR 2, SR S5 T B HE 410
#1]2 , F{di FHXLfith (ID Business Solutions Limited) #4:k#7 ¥ , 3815 1C501H. -
[0647]  HMHRITH AT  HPHE % (THY%) = A-F5lltb & 4i e FL - 9 2-HGHR & /%) FE 4
MR 2-HGHR ) X 100% .

[0648] "IN [H 2 7 4 St 451 v il 5 (1) — LA R B A & W PR A . - T RN IIE , 87
N — A [FME R IR ICs0/NT-500nM; #5877 A —B” BIME F 7R ICs041 T-500nM 5 3uMZ 8] s F5 7~ 9 —
C” HIME F /R 1C50 KT 8L T 3uMe

[0649]  JEMENARIALL FAL&W:1,2,4,5,6,7,8,10,11,12,13,14,15,16,18,19,20,21,
22,23,24,27,28,29,30,31,32,34,36,39,40,41,42,43,47,49,50,51,52,53,54,55, 56,
58,59,61,65,68,69,70,71,72,73,74,75,78,79,80,81,82,83,84,85,86,87,89,90,91,
92,94,95,97,98,101,102,105,106,109,110,112,115,117,118,121,124,126,127,128,
129,130,133,134,135,136,147,149,151,152,153,154,155,157,158,159,160, 162,163,
164,165,166,167,171,172,174,175,177,181,192,196,197,201,202,203, 204

[0650]  y&E M NBHI AL F4k&4:3,9,17,25,35,37,38,57,60,62,64,67,96,99,100,
103,104,107,108,111,113,114,116,120,122,125,131,137,138,139,140,144, 146,148,
150,156,169,170,176,178,179,180,182,183,186,187,189,190,191,198,199,200,205,
207

[0651]  EMEACHIA L Fb&E4):44,119,184,188.

[0652] S jitif51]475¢ )ik Il 7 TDH1-R132HZ0 B i v 1

[0653] 42 & St 51 3 52 A AH R (1) 77 7%, I A BRI AL & W0 % 4% 7 IDHI-R132HR AR
JFRL I USTMG® #1441 g 2—-HG Fy 00 s 7% 1

[0654] "IN [H 2 7F A S it 451 v il 5 1) — LA R B AL B Wi PR A . - T RN IIDE , 8 7R
N — A FME R IR ICs0/NT-5000M; #5877 A —B” BIME L 7R ICs041T T-500nM 5 3uMZ 8] s F5 7~ 9 —
C” HIME F /R 1C50 K T 8L T 3uMe

[0655]  JEPENAIALL Fib&4:2,18,19,21,31,40,82,83,84,85,95,97,98,102,105,
106,109,110,121,126,127,151,153,174,175,177,181,196,197,201 ;

[0656]  JEPENBIIA L Fib&4:4,5,6,7,8,11,13,14,15,24,32,39,41,52,54,62,78,
79,80,87,89,94,96,99,101,103,107,118,124,130,134,136,147,149,152,155,158,159,
163,166,171,198,202,203,207;

[0657]  EMENCHIA UL FAk-&4:34,47,51,60,61,64,65,67,71,73,74,75,81,119,157,
167,169,170,199,200,204,205.

[0658] Szt 515 - fkar A7 i A U
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[0659]  1.SEEGHA L

[0660] /14 CD—1 /)N B Vi B FFAiokar 4 « ) 9 it 4 B JUE s i 9 (L) A5 PR A 1 5 e 14 SDK
VRS ok A . I H ZE E Bioreclamation IVT A &) o

[0661]  ARFRFEYT 7 41 E-6-BE IR £ (G-6-P) 7] %] i -6 IR /i U (G-6-PDH) K NREE %
JRNEENS A% H IR IR (NADP) 3501 [ S5 [E Sigma—Aldrich 2 A,

[0662] 2 V& WACH:

[0663]  10mMA&F AL 40 fith 45 ¥ : FREX — & B (W Ar AL A4, SR 3G 2 AR R I DMS O i , B
R R 10mMER) fils 2% 00 % FH o

[0664] B 1ER < K 3 = AR A AR IR PRV T i T 2 S FR B RRGAR B 29 1000ng /mL I
2R, A

[0665] 3. 5256 J5vd:

[0666] N4 A5 ML & Wit £ FHA AL T G N 2  FF BRI ZK AN R LE B R VR A, A4k
B W ST ) R B AR R B DA e 48 OB R IR B R LM HLAA WL IR B Ak R
(094 55 AN R I 1 %6 (LA DMSOR Bl A 2SR AN 0.1 %) o5 100mM NADP.500mM G-6-PFi
100Unit/mL G-6-PDHYRA FF FHAE AL /K FkE , LA e 2844 22 2 LmM NADP.5mM G—-6-PAI1Unit/
ml. G—-6-PDH, FL4f JG 7E37 CoK it R MU & 10081 5 B ToK 4% F , /E INADPHFT A= 15 - %
20mg /mL AT ARk A7 385 77 5 20 0mMg iR 2k 2% il VR A I B 4l K BB B B 4% S AR BRI N
0. 5mg,/mLJFFA0RE A4 F0 5 OmMB R 5 2% 1 o 469 B L (10 JHF WO A4 15 9 -5 TC 40 FRINADPH P A= %
TIRA, NN IE B AR A 100mMEDTAFI300mM K Mg C L oA TR (Bt 2447 % A9 3mM MgCla Al 1mM
EDTA) B T-37°C/K¥GH @ i IRk &9 )3 3 R N 5 [ B2 1] 93073 % ol i I 7
W ARIIVK 25 IR 28 1B IR 2% 1k S B FE 3T B R R BT /KB Z BRI & 090 H5
[ 2% 1145 B RE S A 02 S RE o NN 1B S B N bR ISR RE L 2 iR e B IR A e, T
4400rpm 2010738, B3 ATLC-MS/MS /34T

[0667] 4 .43 712

[0668] SR FH ¥ AH €20 3 — HR B SRS (LC-MS/MS) 4T 77, M 5 B ft AL B B IR BE o LK &
VIR B B T AR LU AR 3B, 5020 BhRE AR LG , 11 50 & 3043 8 5 1 B R AL & 0 E 4y
LG PR A A AR AR 1

[0669] 2 L3RI, A8 K B (1) 40 S AR Ao e PR T
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Ry R,
g i L e o
H
)\ R{N"Rf N)\}N R{H‘R‘l N| =N (Ra2),, R, R
N™ SN 1 v
)I\ /)\ _— Ra‘N)l\N/)\CI ; Ra\N/l\N/)\N,R.; (v) Nﬁxl
Ci N Cl | | - Ra< )Q- /J\ Re
R Ry Ry N“SNTON
11 1-2 Ry’ Ry
(1-1)
K1
n Ri R4 R
Cl o A
jll\)“i ey Rl R{H‘R_; (Ra),
R3~ = e N "N NN
N N Cl &y i |
ﬁ3| Ra‘-hll)\N/kCI Ra""v)\N/J\rI"Ril-
Ra' i .
1-1 g o Ry -
42
0 (o] OH
C
NS (Rz)mE ;R' R, R
| (IV-1) =
Ra. J\ &k Ry N N NZN
y NN - N —= |
Flle' Flh' 5 N© N” N Ba R:hr:lll“\“N)\nqu.
R3 R4' R<' ]
= - (-1a)
K3
0 o] OH OH
N)‘*N (Ra)y, (Ra)y, (Ro),, H R, J\
RS'\N)l\NA\(n Ra (IV'1) N/ IN N/ |N R4f '\R4l /IN\/JN\
| N iy Ra~ %, Ry
R3‘ RG\I':IJ\N)\CI Ra\_r:l)\N/J\CI 3 ':‘ I N '14
1-1 RS 41 Re' 4.2 (-1a)

K4
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0 (x)p (x)
\E\;‘;{[ 0 o P oH
CI (R‘!]r'l X
¢ Rs R T X R Y X Ray, T X
NTSN (IV-2) /
_ I - N™ N — e N% N - = NZN
R Ay ZoyRe Ro s I R, - Roo Js L R,
3 ! I !
- , R] R-‘- R3r Rs R'_{' Rq.
1-2 5-1 5.2 (ll-1a)
K5
o OH
D
Ra), Ro),
Ll n L1
oy oy 4
RI R4| Ll "
° 34 (I-1b)
46
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