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4= ((1s,4s) —4- (- HFREFFEHEEIL) IO I L) —2- (PU S -2H-ME g —4—FE 51 J) g —
5— A ‘

2- ((1r,4S) ~4-Z A IR R EIL) —4- (1S, 2S) —2-FR FE BRI 24 ) mas g —5— F gk i 5

4= ((1s,4s) —4- (- HFREFFEHEEIL) IO FEERE) 2- ((r,4r) 4-FEER D REEZ L)
s I — 5— FH Pk iz

4-((1s,4s) —4- FEH L) RO AL 2- ((Ir,4r) -4-FEH I O FEF FE) w5 g -5-H
P iz ; |

4—((1s,4s) 4G FIF O FEIE) —2- (I, 4r) —4—FF S L35 O JL 40 L) s g —5— FF i e

4-(1,4- "5 2028 (4 5] 28 i -8—FEE &) —2- ((1r, 4r) —4-F 4R %a%ﬁ%) W g —5—
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L

2- ((S) —1-FF I HIE) —4- ((Is,4R) —4- R IE) —FR O FL 5 It ms g —5— PP ok iz

4- (G- B -4- (R RS2 Wi g -2 L 0 AE) R — 1 - HF 82 FF 3

2= ((S) -1- O HCHFEHL) —4- (s, 4R) ~4- N BENEFEIA O AR AL) s mg —5— H IR

2-((S)-1-FF O R 2 HEHE) ~4- ((Is,4R) —4-F2 FEIA T HL G HE) msng—5- F ke

4= ((1s,4R) 4-ZFEAR TR FL) -2 ((S) ~1-FA L Ft 2 FLEFL) msng -5 F Bhi% ;

(S) ~4- (1- BB WRWE - 4- R F HE) —2- (1-IA L B 2 B AL e —5- F i

2- (R IREEE L) -4- ((Us, 4s) ~4-FRHEIF O I EAL) wEnE -5-F BEiG ;

2- (PRI —4- ((Us, 4s) ~4-TABE LI O I 2 AE) e —5- F BEiG s

2- (FRAEE L) -4- ((1s,4s) ~4- (F LG E I EEAL) 200 3 -F0E) wing -5- H Bt AL ;

4= ((Is,4s) —4- (A E) - O AT HE) —2- A IRIEZ L) MsnE-5-F LG ;

2- (AT HEEIE) —4- ((1s,4s) —4- AR AL I It ) -0 O B ) M mE -5 FH I fi s

2- (AT HEEIE) ~4- ((Us,4s) ~4- (NRNE-1-FIE) IR IEZ(IE) msng -5 FH % ;

2- (R T HEH) -4- ((Us,4s) ~4- (CH R F AL F L) PR O R 5L) W8 0E -5 FF Ik fi s

2- (R T HEIH) -4- ((Is,4s) -4~ L\ IR O T E L) msng -5 FE AL

2- AR ~4- ((1s,4s) ~4- GBI RL) PR -2 AE) mwing -5 H Bk ;

2- (AR —4- ((1s,4s) ~4- (LIEEFE R EEIL) 20 2 -F2E) wing -5- H BERL ;

2- (A FEE L) —4- ((Is,4s) —4- (3-F AL T Bhi% L) 3O 32 2k msng -5 %

4= ((1s,4s) —4- GRH L) MO -2 ) —2- CR AR L) B 0E -5 H It fi s

4= ((1s,4s) ~4- Q-FZIE A fi-2-38) O IEHEIL) -2 (R IERIE) mang -5 A% ;

4= ((Is,4s) ~4- (LA AT BERL) A O RERL) -2- (RN BEne-5-FF Ik ;

4= ((Is,4s) -4-7 T BN O HE-2 55 —2- CRINFEZ L) MEnE-5-F LG ;

2- (R FEE L) —4- ((1s, 4s) —4- (LR Fe—1- B Ak) IR IE 2 L) g —5—FH I fi s

4= (RO EEE L) —2- ((r,4r) ~4-FR R O B 28 W g -5 Ik iz

2= ((Ir,4r) -4-FRHEA O IR -4- (RN E L) wEnE-5-F B

4= ((Is,4s) 4~ EH BLRER O E L) 2- PO RER) wing -5 BEi% ;

2- (PO A L) -4- ((Us,4s) ~4-FRHEIN O IR E AL winE -5-F BEiG ;

4= (R REEE L) —2- ((r, 4r) ~4-FR LR O B 28 W g -5 FF I iz

2- (A CIEEIL) —4- GRIRIE L) B g -5 I i

4= ((1R,3S) -3- 2 HEIF RS HE) —2- ((1r,4R) —4— ( CHa) 1 FE4A L) - I O JL S ) s —
5 Ik 5

4= ((1R, 3S) -3- I LR L) —2— (4-H FE DY S -2H-ME M -4 - R 2 2) s g —5— HH i
¥ ;

4= (R)-3,3-—F I I L) —2- ((Ir,4R) —4—F 4 FL PR O L G Ik ms g -5 FH o iz

4= ((IR,3S) -3-¥2 3R L H 0 3) —2- ((1r,4R) —4— (LI e —1-3ik) FA O FEa Fk) g -5
L 5

4= ((S) -3, 3-—HE I HEIL) —2- ((1r,4S) —4— P FL PR O L G JE) ms g -5 FH o iz

4 ((IR,2S) —2- ¥R H IR LA HE) —2- ((1r, 4R) —4- FH AR JE 30 O BL 4 ) mssmg —5- P I e 5

4= ((IR,2R) —2- BRI R EE G L) —2- ((1r,4R) -4- (2,2, 2- = LA ) RO -5 )
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W% g —5— FF ki 5

2- ((Ir,4R) ~4-Z AR IR EIL) -4- (IR, 3S) —3- ¥ -3 FH JE IR L L 1 L) msmg —5—
FH ik P ‘

2-((r,4R) ~4-Z A O H I —4- ((UR, 3S) —3-F FL IR F L 4 3L) g —5— F Wk i

2- (RIA[2.2. 2] FFHi-1-FEHL) -4~ ((UR, 3S) —3-F2 LA L FL = FL) W g —5— FF g i 5

4= ((IR,3S) -3-FIIF I F ) -2- ((Ir,4R) -4- (2,2, 2- =5~ LA RE) S L)
s I — 5— FH P iz

4-((IR,3S) -3~ 3=-3-FFL I LA FE) —2- ((1r,4R) —4-H A FL A O L & FE) ms g -5
FF 0 iz 5

4= ((1R,3S) -3-¥ I O FEFH FE) —2- (1S, 4R) —4—F S FE IR P FE & L) g —5- H ik
i

4= ((1R,3S) -3-¥ I O FEFH FE) —2- ((IR, 4S) —4—F S FE-IF P FL & L) g —5- H ik
i

4= (AT IR IL) -2- ((r, 4r) —4-H I O FEE L) W5 ng -5 [ER% ;

2- ((1r,4R) —4- (& HE L) H O H-F ) -4- ((IR, 3S) -3-F1FL-IF PeFL & FL) WEIE -
5— R ‘

4= ((1R, 3S) —3- ¥ LA P FL & FL) —2- (PU S —2H-NH R —4—FE & FiL) W% g —5— F kA%

2- ((Ir,4R) ~4- L FEH O HEF L) —4- (R) VUSRI -3 FL & FL) W5 g -5 [EA% ;

4-((1R,3S) —3-#H-3-H HEIF R IL) —2- ((1r,4R) —4- (2,2, 2-=H - L83 ¥
FLEFL) ms g -5 F R

4-((1R,3S) -3 2 FL-3-F FL IR O JL G ) —2— (VU S —2H—PH PR —4— 35 5 3k ) mas g —5— F ik
Jiéz ;

2- ((1r,4R) —4- (& H A L) O A IE) —4- (IR, 3S) -3 -3-H FIA O FHFH L)
s I — 5— FH Pk iz ‘

4= ((1R, 3S) —3- ¥ FEIL P L FL) —2- (11, 4R) —4-FLFEIA O FE A FL) W5 mg -5 [EA% ;

2- ((1r,4R) -4-ZF 3L O FEE ) —4- ((IR, 3R, 4R) —3-# 3E—4- I FL R O L 3L ms
g —5—FA L% 5

2- ((1r,4R) —4- (&) B E ) -4- (IR, 3R, 4R) —3-F AL —4-F A O &
HL) g -5 F R A |

4= (R T RZI) -2- ((r,4r) 4~ (2,2, 2- =R LARE) - O FE L) e -5-H i ;

4— RN FEE L) —2- ((Ir, 4r) —4-FFEIA O FE L) W5 mg -5 kA% ;

4= (AT FEEIL) -2- ((r, 4r) —4-FFEIA O FEE FL) W5 g -5 kA% ;

4= ((1IR,3S) —-3-¥ 2= —-3-H E IR I IE) —2- ((Ir,4R) —4-F2 FL IR O L 5 J) msng -5 H
POk iz

4- ((1R,3R,4R) —3- K- 4-H L O R A ) —2- ((Ir,4R) —4- (2,2, 2- =% -2 A %)
O IR HL) W iE -5 F i

4= ((IR,3R,4R) —3-¥FE-4-H FEIF O R IL) —2- ((Ir,4R) ~4-FFEIR DR FL) 1
5—FR i

4= ((IR,3R) -3- I H A ) -2- ((Ur,4R) -4- (2,2, 2-=F - L ER) #F

2

=

B

WE -

ot
i)

A k)
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M0 1 —5— FF gk i

4= ((1R, 3S) -3 HL A PR Z L) —2— (4-H FL Y S - 2H-ME M -4 R 2 J) g —5— HH i
¥ ;

2- BUT &AL -4- ((AR, 3S) —3-FRHLIA B IL 1 AL g —5- FH e

4= ((IR,3S) —3-¥23:-3-H IR P B L) —2- ((1r, 4R) ~4-H A FE I O L FE) g -5
e 5

4-((1S,3S) —3-F23:-3-FH B R P 2 L) —2- ((1r, 49) —4-F S I O & L) Mg -5
L 5

4= ((1S,3R) —3-F23:-3-FH B R PR L) —2- ((1r, 49) —4-F S I O A 2L Wi g -5
B

4= ((IR,3R) —3-¥23E-3-H IR P G L) —2- ((1r, 4R) ~4-H A FE I O L FL) g -5
L

2- (4, 4- “H A O HERL) -4- (IR, 39) -3-Fa5E-3-F HEIF LI &) mE e —5- FH I s

4= ((R) -VU S —2H-ME M -3-FE & 3E) -2- ((1r,4R) -4- (2,2, 2-=F AR O E-E2 )
M0 1 —5— FF gk i

4= (T I IE) —2- ((Ir,4R) ~4- 2RI O I L) mEng -5- FH ki

4= AR IEE L) —2- ((Ir, 4r) ~4-FH AR R T IL) WEng -5 BEA% ;

2- ((Ir,4r) ~4- (SR EED) O FE-2H) —4- CrIA AR RE L) g -5 H L ;

2- (4,4~ " HFIR O FEEF) —4- (IR, 3S) -3 FEIR P FL G FL) M IE -5 H Fk it ;

2- ((Ir,4R) ~4-F2HIF O E L) —4- (R) —VUE-2H-MHE W3-k 2 ) Mg —5—FH I fi s

2= ((1r,4R) ~4- (- H EF A F B ARG -4- (R) -VUE-2H-ME -3 - & %)
M0 1 —5— FF gk i

4= (fP T REE L) —2- ((Ur,4S) ~4-FR LR O B 28) W mg -5 FF I iz

4= GRUT BEZ ) —2- ((r, 4r) ~4-FR LR O B S 28 W ng -5 FF I iz

4= (R THREIL) -2- ((r,4r) ~4- L F TR O FL G HL) mEnE -5 H B i

2- (4, 4- " H IO RERE) —4- ((IR, 3R, 4R) —3-F2JE -4 FF FE IR O FE & L) s —5- HH gk

4= (PRI —2- ((r,4r) —4- (R AR L) 3R O (28 wang -5 Ik i

4= ((IR, 3S) -3-¥2 IR R R HL) —2- ((1S,4S) —4-H A FE I PR BL S ) g —5- FP it

4-((IR,3S) —3-¥2 LI L ILH IE) —2— (IR, 4R) —4—H S FL PR Pk 5 Jik) s g —5— PPV ok iz

2- (A-FRBEXOA [2.2. 2] S -1 - R AL —4- (R SRR 2L W ng -5 I iz

2= ((Ir,4r) -4~ BRI R E L) —4- (RN R L) wEnE-5-H BEiL

2= GRUT R L) -4~ ((IR, 3R, 4R) —3- 2L —4-H L IA LR L) g -5 F Ik

2= ((Ar,4R) “4-H N EEEH O R E ) —4- (IR, 3S) —3-FREE I LI & ) Mg -5 F ik
[ ;

4= ((IR, 3S) —3-¥2 3£ -3-H IR I &) —2- ((Ir, 4R) —4- ((ls) R IL) - R
i) M e -5 FA I i 5

4= ((IR, 3R, 4R) —3— 2 H—-4-F B3N O R Jk) —2— (DU S -2H-ME g —4-FL 2 ) Mg —5—HH
P J

11
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2- ((1r,4R) ~4-Z A FEHF O FEEFE) —4- (IR, 2S) —2- G FL) RN FLE FL) msng —5-H
VRIS

4= GRUT BZ L) —2- ((r, 4r) ~4-HF H AN IR F L) BEnE -5 H Bt i ;

4= GRUT FZIE) —2- ((Ir, 4r) ~4-Z A FER O I EFL) msng -5 Jhi% ;

4= GRUT HEIE) -2- ((Ur,4r) -4- (2,2, 2- =R O AFE) RO REHL) wng-5- 1 fiEig

2- (T REHE) —4- ((IR, 3S) 32 -3-FH R I LR FE) MEE -5 H L% 5

4= RN FEEIE) —2- ((Ir,4r) —4- (AR EHL) A k-2 ) msng -5 H IE i

4= ((IR,3S) —3-FFE-1-F A I FE) —2- ((1r,4R) —4-H E FE IR L L FE) Mg -5

5
5

FH B iz 5
4- ((IR,3S) -3 FEM O A IL) —2- ((Ir,4R) —4-H4F - 1-FF I O I & 5E) msng-5-
FF 0 iz 5

4= (3,3~ HIA T HEIE) —2- ((Ir, 4r) 4R FEIN O IR L) mEng —5-F %

4= Q-FN RO RE L) -2- ((r,4r) -4-FZILIF O R EFL) w5ng-5- 1 iEiL

4= Q- TROFEETHR) -2- ((r,4r) -4-FZILIF O FLEFL) w5ng-5-F BEig

2= ((Ir,4r) -4-FR RO HEE) —4- (RIRIEE L) wEnE-5-F BEiL

4= GR T HH I IE) -2- ((Ir, 4r) ~4-F R O I & L) Mg -5-FH ki .

4- (R EIL) —2- (JU S -2 R —4— 3L 52 3k ) W g -5 F ik e

4= GUER[1. 1. 1] R k- 1-FE 5 0E) —2- ((Ur, 4r) —4-FR FLFR O LG ) msng —5- H ke

2= ((Ir,4r) ~4- LA ORI —4- (AR E L) Wing -5 i

2= ((Ir,4r) -4-FRFEA O EEL) —4- (BUR IR wEnE-5-F BEiL ;

4- GRS FEH I IE) —2- ((Ir, 4r) ~4- BRI O I L) meng -5- FH ki

2- (BUT HZ L) —4- e N B2 ) W g —5— PP Ik g

2= ((Ir,4r) -4-FRFEIR O T EL) —4- (AL wine -5-F BEiG s

2- (4-F2FEXIA[2.2. 2] - fi—1-FE 5 IE) —4- ((IR, 3S) —3— 2 FLFF O L & Ik ms g -5
VRIS

2- ((1s,4s) "4-FR A O HEE) -4- (RN EALL) wEnE-5-F B

2-((Is,4s) 4 FZFLIF ORI —4- (- FEIR AL EFL) ming -5 Bhi ;

4= ((IR,3S) -3~ E M O I & 2E) —2- (A-FHE XA [2.2. 2] Fhi—1-FE & FL) MEng -5
B 5

4= GR T HEIL) 2- U-FFEXOR[2.2. 2] ki 1-FE G HL) wsng-5-F ki ;

2- ((1S,4R) ~4-F2FEI P I FHL) —4- (RN IR L) wEnE -5-F BEi s

2- ((IR, 4S) ~4-F2FEI P I B HL) —4- (RN R L) wEnE -5-F BEiG s

2- ((Ir,4r) 4-FRHIF O HEHL) —4- CEII T Ii-3-FL & L) W -5 H ki s

(R) —2— GRUT 5 3E) —4— (VU S —2H-nbE R —3— 5k G k) s e —5— FR o iz

4= GRUT R IE) —2- U-FFEXNOR[2.2. 2] 2 he—1-FE & HE) msng—5-F ki

2,4-= GRUT L2 L) wsng -5 H It i

2 ((r,4r) 4 FZFLR ORI —4- - FEIR T IEEFL) ming-5-F Bhig

4= ((IR, 3R, 4R) -3-fa K- 4-H B O B ) —2- CR N R U AE) s i —5— H IR

2- (4,4~ ZH A O HE-FHL) -4- (AR, 29) —2- GRH L) PRI E L) Wang -5- H BERZ ;

12
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2- ((Ir,4r) ~4-HE LI O IEEIE) —4- Q- FF FEFR T HE 5 IE) msng—5—FP ik iz

2- ((r,4r) —4-FEFIR O I G IE) —4- Q-FFRLBR T LG IE) ms g —5- F ke

2 ((r,4r) 42 IR ORI —4- Q- FEIF T IHLEFL) ming-5-F Bhi%

2 ((r,4r) 42 IR ORI —4- Q- FEIR T FRLEFL) ming-5-F Bhig

2 ((r,4r) 42 IR IR FL) —4- Q- FEIR T IRLEFL) ming-5-F Bhiz

2 ((r,4r) 42 IR ORI —4- Q- FEIR T FRLEFL) ming-5-F Bhiz

4= G T A -2- (- P L) g -5 H BE AL ;

4= R T A -2- (- I P IE) g -5 H BE AL ;

4= GRUT &) —2- (4-FR R P AL & 2L W g -5 H Bk

4= GRUT &) —2- (4-FR R P AL E 2L W g -5 H Bk

4= ((IR,25) —2- GRH %) R EEL) —2- (VU -2H-ME MR —4-FE 2 58) v -5 FA Ik fi 5

2= (A-FWIR[2. 2. 2] SE i1 -FEHHL) —4- (R AR L) MEne -5-H BEiL s

2- ((r,4r) —4-FEFIR O I GFIE) —4- Q-FFRLBR T LG IE) ms g —5- F ke

2- ((Ir,4r) —4-FEFIR O I IE) —4- Q-FFRLBR T LG IE) ms g —5- F ke

4- Q- R T REE) -2- ((Ur,4r) -4- (2,2, 2-=H L EF) I H -5 L) msng-5—H
VRIS

4= Q-FEIR T REHR) -2- ((Ir,4r) -4- (2,2, 2-=F LEIL) IR H-5 IE) Mg -5-H
IRITE

4= Q-FEIR T REHR) -2- ((Ir,4r) -4- (2,2, 2-=F LEIL) IR H-5 L) Mg -5-H
P J

2= ((1r,4R) ~4- 2\ FIF R EHL) —4- (R, 2R) —2- (R L) BRI EFE) Mg g -5-H
P J

4= ((IR, 2R) —2- (e H &) BRI B HE) —2- ((1r, 4R) —4-H S L Ph O L e ) s
P JH

4= (R) ~1-FF R F 2R EE) —2- (U1, 4R) 4-F2FL IR O FL G HE) g —5—F JE i

2= ((r,4r) 4-FRHIF R ER) -4- G-H i -3- L E L) Wi -5- H BEfZ ;

4= ((S) ~1-FF AR 2 B3 F) —2- ((Ur,4S) ~4—F2FL IR O FL 5 FE) msng—5—FF BE i

2— (AR [1. 1. 1] k- 1-343E) —4- ((IR, 3R, 4R) -3 Hh—4-FH FL IR L G Jh) g —
5—F Ik ez 5

4— (2-F IR T R IE) —2- ((Ir,4r) —4- (2,2, 2- =G LA L) MO -2 3E) msng -5
P JHz

4= ((IR,2S) —2- R H L) IR -2- ((1r,4R) —4- (2,2, 2- =% - L83 HF A
i) M e -5 FA I 5

2= (A=A [2.2. 2] - 1-FE R IE) —4- ((IR, 3S) —3-FRIE I L FE & JE) M e —5— F ik
1z ;

2= ((Ir,4R) ~4- (ZHR AR HA O EEHE) -4- (IR, 2S) —2- FEH 2) A HE) v
g —5— Itz 5

4= (LHREFR) -2- ((Ur,4r) 4-FR I IR T AL) WEnE -5 BEA% ;

2= ((Ir,4r) ~4-FZFEIA I E L) —4- (F FEE L) mEne -5 H fEfi% ;

—5-H

ES
Fﬂ

B
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1%

2= ((r,4r) —4-F2 I O IR HL) —4- (I-H A -2 F R P g -2k L) W g —5— Y i

2- AN IEE L) —4- ((IR, 3R, 4R) ~3-F2 34— H FE PR L FE () W -5 FH i

4-(2,3- B T f—2-FE 5 ) —2— ((1r, 4r) ~4- 2S8R FR O Jh 5 ) g — 5 R 1k i
4-(2,3- R T f—2-JE 5 ) —2— ((Lr, 4r) —4-F AR O Jh a5 g — 5 R 1k i
4-(2,3- " H B T h-2- 3555 —2- ((Ir, 4r) ~4-FR L0 O LG5 mng -5 HA Ik i

4= ((S)-3,3- " HIH T he-2-FEF) -2- ((1r,4S) 4-ZF I O I IE) g -5-H ik

4= ((S)-3,3- —HHE T hi—2- L& ) —2- ((1r,4S) —4— W E 3R O R g ) ms g —5— F i

4= (R)-3,3- —H T hi—2- L& ) —2- ((Ir,4R) —4— W E 3R O L J) s g —5— FY i

4= ((S) -3, 3- WA T ke -2-JL ) —2- (I, 4S) —~4-F2 AL 3F O AL G 2k 1 g -5 F /it

4= ((R) =3, 3- “HI I T ke —2-JL 5 3E) —2- ((Ir, 4R) —4-F2 L3 O AL G 2k 1 g -5 F /it

2= ((1r,4S) ~4- L FIEIR T IERIE) ~4- ((S) —3-F 3 T i —2-FE & FE) mgmg -5 FH i
2= ((1r,4S) ~4-HFE LR O IERIE) ~4- ((S) —3-H I T i —2-FE & IE) mang -5 FH i
2= ((1r,4S) ~4-FZFIA L ILEIL) —4- ((S) -3-H I T i -2-FE & IL) e —5-F e ;
2- AT REHE) —4- ((IR, 3R, 4R) ~3-F2 34— H FE PR L FE () W -5 FH i s

4= ((IR, 3R, 4R) —3-fa R 4-H EEIA O BE S ) —2- GRUR AR 2 AL) s g —5—H IR

4= ((IR, 3R, 4R) -3 - 4-FEEIF LI Z L) —2- (1I-H B3N T R0 W me -5 F i
4= ((IR, 3R, 4R) -3 - 4-FFLIF LI Z L) —2- (1-H LA N R 00 W me —5— FH I i
4= GRUT R IE) —2- A-FAOR[2.2. 2] Ehi-1-FE 5 L) mEng-5-FH ki

2= ((Ir,4R) ~4-ZEHIEA AL —4- (R) -3-F T he-2-JE &) Mg -5-F % ;
2= ((Ir,4R) ~4-HF H LA AL —4- (R) -3-F T he-2-JE &) Mg -5-FF % ;
2= ((Ir,4R) ~4-FZHIFCRER) -4 (R) -3-H 2 T k-2 E L) Wing -5- H BEfZ ;
4= ((S) ~1-K TR EFZIH) -2- ((Ur,4S) ~4- L F TR O FL R HL) W nE -5 Bk i ;

4= (R) -1-3F TR FEFZIH) -2- ((r,4R) ~4- 2 F TR O FL R HL) mEnE -5 Bk i ;

4= ((S) ~1-K TR EEFZIE) -2- ((Ir,4S) ~4-H S F IR O FL & HL) W nE -5 H Bk i ;

4= (R) -1-3F TR FEZIE) -2- ((Ur,4R) —4-H S IR O R L) W e -5 Bk it

4= ((S) ~1-FF T R B FE) —2- (U1, 4S) 4-F2FL IR O FL G IE) g —5—FF R

4= (R) -1-3F TR FEHEE) -2- (Ur,4R) 4-F2FL IR O FL G IE) msng—5—F BE i

4= GRUT Z& 28 —2- ((IR, 3R) —3-FR 3L IR O R 2) W —5— FF I iz

(S) —4— GRUT L5 FE) —2— (PU S —2H-nbk R —3— 5k 7 k) s e —5— FR e iz

(R) —4- GRUT 8 3E) —2— (PU S —2H-nE R —3— it 52 i) s —5— H ik iz

4= GRUT R IE) -2- (U1, 4r) ~4-F 3 -4-H IR O LG 3E) msng —5- F ki
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4= GRUT B g dk) —2- CBUIRIA T e -3 a2k W —5— FP It e 5

4= GRUT B & 3k) —2- ((Ir, 4r) ~4-3A Y R BE A O -2 2k W -5 FP L e 5

4= GRUT HEHE) —2- (1S, 35) —3—FRFLIF O R ) Mg 5 I i

4= GRUT HEHE) —2- (IS, 3R) —3—FRFLIF O R H) Mg 5 I i

4= GRUT HEHE) —2- ((AR, 3S) —3—FRFLIF O TR H) W WE -5 I i

4= GRUT FEHE) —2- ((r, 4r) —4— (CH BRI SR IL) —30 O R 0) e -5 e %
2= ((r,4r) -4-CF I CEEHE) —4- (1F2 5 -2-F R Py g —2—Jh 2 L) s g —5— Y i

~— ~— ~— ~—~

4= (1Bt -2-FR BL P e -2 L k) —2- (I, 4r) —4-H AR 3A O R U ) W g —5— F Bt

4= (1-F2 3 -2- WL -2 5E) —2- ((1r, 4r) —4-FR B UL A W e -5 FH I %
4= ((IR, 3R, 4R) -3 2R 4-HEIA R H) —2- AN T fe—3—-HL & A mig -5 1t

2-((r,4r) -4-2 A FEHF O REFZIE) -4- ((r, 3r) -3-F LI T HEF L) msng -5 iz,

4- Q- FEF Fi—2-FEH IE) —2- ((Ir, 4r) —4-Z L PR O FE 5 Ik ms g —5— PP ik iz

4- Q- FE P Fi—2- T FE) —2- ((Lr, 4r) —4-H R IE PR O FE G Ik ms g —5— PP ok iz

4- (- EE R fi-2- LG HE) —2- ((Lr, 4r) —4-F2 FEIA O FL G 2L msng —5- F Bk e

4= GRUT FEZEFE) —2- (PU S —2H-ME IR —4—FE 2 FiE) s e —5— F gk i

4= GRUT &) —2- (4,4- A AR = AL) M nE -5 H IR

4= GBUT HZ ) —2- ((Ir, 4r) —4- (CHR AL SO -2 g -5 H Bt ;

4= (OR[1. 1. 1] Rdke—1-2E803E) —2- ((Lr, 4r) —4-H AR L PR O S 4 3 s —5— P e

2= (A=A [2. 2. 2] 3 i1 -2 5 2E) —4- ((3S) —3-FR 2L -3-F BRI L B A 2) Wi —5-
A L 5

2 ((r,4r) 4 FZFLF TR FL) —4- (- FEIF QIR FL) ming -5 Bhig ;

2— GRUT HEEIE) —4- ((1S,39) —3-FHe—4 , 4- — FFI BEIR O BL 5 0) g —5- P ke

2—- GRUT HEE3E) —4- (R, 3R) —3-FHe—4, 4- — FF BEIR O BL 5 50) g —5- P ke Jie

2- ((Ir,4r) -4-F2FE O HE ) —4- ((Ir, 3r) —3- P EEBR T LS HL) W 0E -5 H ok fic

2- ((Ir,4r) -4-ZFFEH O I IE) —4- ((Is,3s) —3-HIIEIR T LG IE) msng—5-F ki

2- ((Ir,4r) -4-F2HE O I L) —4- ((1s, 3s) —3— I EEIR T LG HL) W5 0E -5 H Bk fic »

4= ((IR, 2R) —2- (FR HH L) AR L) —2— (DU —2H-ME g —4-JR 2 k) s mg —5— H IR i

2= ((1r,4R) ~4- (ZHFEE) H O REFH) —4- (IR, 2R) —2- GRH &) PRI & 5L
g —5—FF i %

2- GRUT R L) -4~ ((IR, 2R) —2- R L) AR L& IE) W g -5 H Bk

4= ((IR,2R) —2- R H L) IR -2- ((1r,4R) —4- (2,2, 2- =5 LA - A
i) M e -5 FA I i 5

2- ((Ir,4r) ~4-ZHEF O EIE) -4- (2,3, 3- = R T b2 FL 5 3k ms g -5 F ik
J¥ ;

2— ((1r,4r) —4-FAFER O ILEIL) —4- (2,3, 3-=F 3L T h—2-FE 5 L) msmg -5 H ik
J¥ ;
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2= ((Ir,4r) -4-F2EA O I EIL) —4- (2,3, 3-=HIHE | he—2-FR U ) W0 —5-H I i

2= (AR [2. 2. 2] ¥ -1 -FE FE) —4- ((IR, 3S) —3-FRFLIF Padih Z HL) W g —5— H Ik

2-((Ar,4r) -4-FEEF DR 4- ((r,3r) -3-F FIF T FH-FHL) wng-5-F ik

2= ((Ir,4r) -4-HAER T EE R E) -4- ((Is,3s) —3-HEEI T -2 ) Mg -5- 11 i

4= ((IR, 3S) —3-F2 53— HI EEI CL AL B B —2- (R P G A) 1 e —5— Y I
2— (AT HZEH) —4- ((IR, 38) —3-FRFLIFBEHL ZHE) W 0E 5 i

2- G T HEHE) —4- (IR, 38) —3-F2FE-3-H R O AL k) Mg -5 HH e e
2— (AT HZEH) —4- ((IR, 38) —3-FLFLIF O R Z A W 0E -5 I i

2- (BUT B2 3E) —4- (2-F2dk -4, 4- WA O R UAL) e -5 F iz .

2- (RUT B 3E) —4- (2-F2dk -4, 4- WA O R EAL) e -5 k%

4= CRIATL. 1. 1] ke 1-32H) —2- ((r, 4r) ~4- Z A -3 O AL Ak) g -5 Bt

4= ((1R,3R,4R) —3-¥£Fe—-4-F IR O FEZ JE) —2— (3—FF J8 R doe -3 - FL & Jk ) s g —5— F ik

2= CBUARLL. 1. 1] ki 1-2E 4 0E) —4- ((IR, 3S) —3-FRSE IR PRI & L) Mg -5 F B i s

2= RGA[1. 1. 1] k- 1-F 2 5E) —4- (IR, 3S) —3—F2 2k -3-H JLIF O S 2 ) Wi -5

P ;

2- WA [1.1. 1] - 1-JE50 55 —4- ((IR, 3S) —3— ¥R HL PR O S o ) s —5— F Pk e
4= ((IR, 3S) —3-FRHEIA P IL Z AE) —2— GRUSG I & 2% W g -5 FF Ik iz

4= ((IR, 3S) —3-F2 L -3-H FE I L HL 2 58) —2- (RUR IR 2 2E) msnE —5-F Bt ;

4= ((IR, 3S) —3-FRHIN LI E AE) —2— GRUSIE & 28 W mg -5 FF Ik iz

4= ((IR, 3S) -3~ FE IR PEFL E FL) —2— (1-H FE IR T FL & FL) msng —5—FA fh it ;

4= ((IR, 3S) -3~ HE-3-FFLIA LI H FE) —2- (1-FHJEIR T L E FE) ms g -5 ke
4= ((IR,3S) -3~ FEIA TR FL) -2 (1-H FE IR T FL & FL) msng—5—F fh i ;

4- (BE GATR) FE 8 3E) —2- ((Ir, 4r) ~4- BRI O I & L) Mg -5- FH ki

4= (1-FEARRIREIL) -2- ((r,4r) 4-FFFEIR IR FL) ming -5 BhiL ;

2 ((r,4r) 4 FZFLF TR FL) —4- 1-HF IR IR FL) ming-5-F Bhi%

2- ((Ir,4r) —4-FEFIR O LG IE) —4- (1-FF B3R O L G 38 ms g —5- FH ok iz

2- ((r,4r) -4-Z B FIR O LG IE) —4- (1-FF B3R O L G 3L ms g —5- I iz

2- ((r,4r) -4-Z B FHR O I EIE) —4- (1-Z FBR T LG IE) g —5- F ki

4= (1~ EER T R H) —2- ((r, 4r) ~4-F AR O R L) W8 0E -5 FA It fi 5

4= (1~ FER T REFL) -2- ((r,4r) 4-FFFEIR O IR FL) ming -5 BhiL ;

2- ((Ir,4r) -4-FRHEIR O I EIL) —4- (R -3-FE &2 Wwang -5 FF i

2- GAIRIEE L) —4- ((IR, 3R, 4R) ~3-F& HE—4-H FE PR L FE () W -5 FH i s

2= GRUT HEE L) -4- ((IR, 25) —2- GBI AL) PR AL E L) W g -5 H kAL ;

2-(2,3- " H R T k-2-FZIE) -4- ((IR, 3R, 4R) -3-F2 Fh—4—H FL 3R O L & 3) g —5—
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FF B Pz 5
4= ((IR, 3R, 4R) -3 FE—4-H FHIA D R FE) —2- CGHr R FL & L) mEng —5- Bk fi%
4= (RUOA[1. 1. 1] eki-1-3EE %) -2- ((r, 4r) 4-HAHEFEH D

4= (2,4~ H IR b 23R L) —2- ((Ir, 4r) 4-FF IR O HEEZIRL)

I I —5— FH k%

E—5
FL G FE) mE g -5 H ik

4= ((3S) -3-F2H-3-HEM O H A ) -2- U-HAIEBIA[2.2. 2] Fhe-1-F a5 8

WE —5— FH It fi 5
4= GRUT L) —2- ((Is,45) ~4-F2 3 -4-F R UL L) e -5 FF gz
4= ((S) ~1-M NI REEIL) -2 ((1r,4S) ~4-FAFEIN I IL) e -5-F i ;
4= ((S) ~1-ANEN I —2- ((1r,4S) ~4- LA I O - L) BEnE -5 H Bt i ;
4= ((R) ~1-HNFERNREEIL) -2 ((1r,4R) ~4-F A FEIN O I IE) e -5 F i ;
4= (R) ~1-IANEEF L) —2- ((Ir,4R) ~4- LA LI O - L) BE g -5 H Bt i ;
4= GRUT He 2 HE) —2- (IR, 3S) —3-FR FE I PR AL 2 ) s g —5- HH Pt fig
2- A EEZEIE) —4- ((IR, 3S) —3-FR HEA PRz k) WM IE -5 FH k% «
2- AN IE) —4- ((IR, 3S) -3 -3-F BRI LR 28) Mg —5— FH B iz 5
2- (A FEEIE) —4- ((IR, 3S) —3-F B 3A L L E AL W g -5 HH i
4= GRUT B Z L) —2- ((IR, 3S) 3-8 -3-F BE IR L IR Z 2L) M —5— HH B i 5
2= ((r,4r) -4-WEHER O E ) -4- (BUR R HL) WsnE -5-H It fi
2= ((Ir,4r) ~4-IF VAR O AR 2 ) —4- (BUR L2 AE) msnE—5-H L ;
2- (P T 2L -4- ((IR, 3R, 4R) —3—F2 24— H JL PR L L G ) s -5 FH I fi
4= ((S) ~1-PANFE N FEEIL) —2- ((1r,4S) ~4-FR I FEE FL) Mg -5 FF i A% ;
4= (R) ~1-PA N FE N FEEIL) -2- ((Ir,4R) ~4-F2 I O FE L) Mg -5 FF IE A% ;
4= GRUT 225 —2- (IR, 3R) —3-FR HE I P Fe - £E) Mg -5 F i
4= GRUT He 2 H) —2- (1S, 3S) —3-FR FE I PR AL 2 ) s g —5- HH Pt fig
4= GRUT He 2 HE) —2- (1S, 3R) —3-FR FEIA PR A 2 ) s g -5 HH Pt fig
4— GRUT R L) —2— (4-H FLPY & - 20t i —4 - 2 L) W g —5— FR gk i
2- ((Ir,4r) 4-F2HIF O HL T AL —4- C-H IR ki-2- L & HL) ws g -5 H Btz ;
2- ((Ir,4r) 4~ CE N O R IE) —4- Q- R Iobi—2— FE 2 58) W g -5 H It fi 5
2- ((Ir,4r) ~4-H AN O R IE) —4- Q- R b2 AR 2 58) W g -5 H I fi 5

2= (17, 4r) -4~ HEFF T EUE) ~4- (G- EEUUR (1.1, 1] /R 1 -3 Wi —5-

P iz ;
2- ((R) —1- A F 2 F & KE) —4- ((IR, 3R, 4R) —3— 3 F—4—FF FL PR O FL 5 3L msmg —
P iz ;

P ;

4= ((IR, 3R, 4R) —3-F2F—-4-F LI O R FE) —2- G-HIEEXOA[1. 1. 1] e -1- R Jk)

W —5— F i
2- Q- EWF-2-FE ) —4- ((IR, 3R, 4R) —3-F2 -4 FLIF L FL = FE) s g —
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P Jz

2- (ff T 3EEIE) ~4- ((IR, 3R, 4R) —3- ¥ -4~ H ILIA L FE & Ik ms e —5- F ki

4= GRUT FEE L) —2- - FEXR[2. 2. 1] Ble—1-FE 5 3E) msng -5 FE i

2- ((Ir,4r) -4~ HNEILF ORI —4- - IR T REHL) ming-5-F Bhig

2- ((r,4r) -4-Z B FIR O I IE) —4- (1-FFRLBR T L IE) ms g —5- F iz

2- ((r,4r) —4-FEFIR O I G IE) —4- (I-FFRLBR T LG 3E) ms g —5- I ok iz

(S) —4= (1-FP REFA T S BE) —2— (VU S~ 2H-RL IR —3—JE ) i e —5— FH P e

2-((IR,3S) —3— 2 FLIF I E L) —4— (1-H FEIR T I & L) msmg -5 FF fh i ;

(S) 4= CUEA[1. 1. 1]l - 1-FE 2 JE) —2— (DY S —2H- Mg -3 JR 2 Ak s mig —5— HA IR i

4= GUER[1. 1. 1] R ke 1-FE 5 0E) —2—- (IR, 3S) —3-FR HLFA O L G 0k msng -5 H ik e

4= (ROA[1.1. 1] I -1-2E 2 4E) -2 (WS -2H-ME Mg -4 0 2E) mene —5- F e

(R) —4- I-HA NI L FEIL) -2- U-—FRFERA[2. 2. 2] F b -1 - LS ) g —5—FH I fi 5

4= (R) -1-HAH RO FE L) —-2- ((Ur,4R) —4- (2,2, 2-=F - LR8I IO I & ) ming -
5—F ez 5

2= ((Ir,4R) ~4-IF N FE A R E L) —4- (R) —1-IF P 2 2 FE -5 2 W —5—FF Ik iz

4= (R) ~1-FA I L FEEIE) -2 ((Ir,4R) ~4- L5 FE A L FE - I W g 5 FH i

2 (U—FRFEDIR[2.2. 2] i1 -FEHFE) 4 (1-FFEIR T FLZ FE) ms g -5 ke

4= (1-F IR T RE L) —2— (VU —2H-PH M —4— L 5 J58) mas g —5— P ke Jie

2= ((Ir,4r) ~4- (W EE AR ELL) RO RERE) -4- Q- AR T RE ) wg-5-F
IRITE

4= (I-FEEIR T REH) -2- ((Ir,4r) -4- (2,2, 2- =5 - L8 3E) RO HE L) g -5-H
P J

2= ((r,4r) ~4- (CHEF AR AORER) -4 Q-HF IR T REE) wing-5-F BEi% ;

4= COUIR 1. 1) - 1-JE ) —2- (-SRI -XIR[2.2. 2] i 1 - FEE L) g -5 Ff
P JH

4= CWER (1.1 1] k134 4008) -2 ((1r, 4r) —4— ( FF 47 L FE G J0) R O 2 4 0 s
I —5— Itz 5

4= R [1.1. 1] R k- 1-FE 5 ) —2- ((1r,4r) —4- (2,2, 2- =5 A ) FR O -4
M0 g —5— FF gk i

4= COUA[1. 1. 1] ke -1-F 5 —2- ((r,4r) —4- (CFF AL SO H-F L) Mg -5-
HH B

4= (R) - 1-SA N FE L FEZIE) -2- ((Ur,4R) —4-H S FE IR O R L) e -5 F Bk it

4= (R) ~1-H N FE LR Z L) —2— ((S) —PU S —2H-ME g -3 FE 2 Jk) s mig —5—H IR i

4= (R) ~1-FFH R L FEHE) -2- (IR, 3S) -3-F2 IR R G HE) w5 ng -5 F ki

(R) ~4- (1-3A A I 2 3E &) -2 (WU S —2H-ME i -4 FE 1 Jk) s —5- F ki

4= (R) -1-AFE L FE L) —2- ((Ir,4R) —4- (I LG L FH L) 3 O L& 3E) Mg -
5—F It ez 5

4= (R) -1-HF O FEEFE) -2- ((Ir,4R) —4- (& FF AR - T L) msng —5-F ik
[ ;

~—

\
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2= (RUA[L. 1. 1] Jehi—1-Fk e H) —4- (3-Fedk—4,4- " W R IA O L 0 k) W g —5— 1Y ik
1%

2- AT EEmIE) —4- 3-Fpdk—4, 4- WA O R EAL) MnE -5 Bk iZ

2- AT EEm L) —4- 3-Fpdk—4, 4- WA O R AL) WnE -5 Bk iZ

4= (3-F K4, 4- "W HIA O I EIE) —2- (1-F B PR SR 2 ) W ng —5— PP Ik e

4= (3-F K4, 4- "W HIA O I IE) —2- (1-FF B R 2 ) W g —5— PP I e

2= (RUA[L. 1. 1] Jehi—1-Fk e HE) —4- (3-Fedh—4,4- " IR IA O L 0 ) W g —5— 1Y ik

4= AT HZ L) —2- (IR, 3S) —3— LI O IL ) Mg —5—FH I fi

4= AT HE L) -2- ((Ir, 4r) ~4- N E R O I & L) Mg -5 I fi

4= GR T I IE) —2- (JU S~ 2H-Mk R —4— 3L 52 3k ) W% g -5 i e e

4= AT HZ L) -2- ((Ir,4r) —4- (CHR AL - O LR L) e -5 H it ;

4= AT HZIH) -2- ((Ir, 4r) —4- (CH IR L B AR L) M nE -5 H IBE A

4= ((IR,3S) -3~ FE IR L FL R FL) -2 (1-H FEIR T L ZFL) w5 fh i ;

2— (A RFEE L) —4- ((IR, 3S) —3-F B PA L AL Z Ah) W g -5 HH i

2- ((Ir,4r) ~4-F RO REIL) -4- G- (ZRH L) WIF[1. 1. 1] -k 1-FE &) w5
g —5—FF %

4= ((IR,3R,4R) —3- 22 -4-FH EEIF I L) —2- B- (&) XOA[1. 1. 1] -1 ke-1-
SR HL) Mg -5 F IR

2- ((Ir,4r) -4-FFHEFEHR I EIE) —-4- G- IEEXCA[1.1. 1] kb 1-FE 5 L) 1
5—F Ik ez 5

2= ((Ir,4r) ~4- L8 A O HEHR) —4- G-FEXGA[1.1. 1] R bi-1-FEE ) BEng-5-
A e

2= (3,3~ H I T RER) —4- ((IR, 3R, 4R) —3-F2JE 4 FF FL IR O FE & L) s —5- HH gk
i ;

4= Q- EEF b -2- &) -2- (-2 FEXA[2.2. 1] Bk —1-FE 2 FE) s ng -5 ik
i ;

2 (4—FRFEDIR[2.2. 1] Biki—1-FEE FE) 4 (1-FFEIR R I FE) s g —5- F ke

4= R T REIL) 2- U-FRFEXNIR[2.2. 1] Pidie—1-FE G L) msng —5- FF ki ;

(S) —4— R T LG FE) —2— (PU S —2H-IbE R —3— 5k G Jik) s e —5— FH o iz

4= R T I IE) —2- (4-F KLU S - 2H-PH M —4— L 5 J58) ms g —5— P ke

(R) —4- - NI L FEIL) -2- U-FRFERA[2. 2. 1] ki1 - L5 ) Mg -5 I fi s

2~ (4—FRFEDIR[2.2. 1] Biki—1-FEE FE) 4 (1-FFEIR T L FE) ms g -5 Bk

2— (A-FRBEXNIA (2. 2. 1] Bli—1 - () —4— (BURIERZ L) BE g —5—HH Bt i 5

4= CGUER[1. 1. 1] R ke—2- a0 0E) —2— ((Ir, 4r) —4-FRFLFR O LG k) msng -5 ke

4= (1= R EHE) -2— ((r, 4r) —-4-H S FEI O I ) B g -5 I i

4= (1= FER LR IE) —2- ((r, 4r) ~4-FFEA O FE R IE) wEng-5- F %

4— 2-FR PN FE A S —2-FE B 3E) —2- (1S, 3S) —3—F2 HL PR O L o k) ms g —5- e fie

4- Q- R R fe—2-F 50 J5) —2— (1S, 3R) —3—F2 HL PR O FE 4 L) mesng—5— FA it

B

WE -
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4= CRIR T 1 ] Re-1-J2 ) —2- (v, 4r) ~4-F2 20 [2. 2. 1] PEl-1-FE &AL B

g —5—FF I %

2-(R) -1-F T L EHE ) -4- ((IR, 3R, 4R) —3- ¥ 3 —4-H FL I O FE & L) msng -5-H
GRS

2-((S)-1-F T H 2 FaK) -4- ((IR, 3R, 4R) —3— 3 H—4—H FL PR 2 L5 JL) msng —5-Ff
P iz ;

2-((R)-3,3-—HFH T Ii-2-FEEH L) —4- ((IR, 3R, 4R) —3-FJk—4-F L 3f O FL e F) %
WE-5-F kA% 5

4= (R [2.1. 1] B Fi-1- 2 HE) -2- ((Ir,4r) —4- LRI O R 2 2 Mg -5 Ik
2= ((r,4r) -4 WNEIE- O E R -4- (- CE IR L) wnE-5-F BEiZ

2= ((Ir,4r) 4-CFHE- A O IR -4- (1- QIR AR L) WnE -5 ki

4= Q- HEEN FE-2-FEHE) -2- ((IR, 3R) —3-FRHIA O I EHE) Mg —5-F BEi s

4= Q- EE A Fi-2-FE 2 AR —2- (IR, 3S) —3-FR AL I O HL 2 JE) M e —5- H It

A= (PR PR FE P -2 Fk g k) —2— (VU S~ 2H—HLt R —4—k 0 ) WA —5— Y I i

(S) —4— (2-FA P JE P e —2—Fk S Fk) —2— (DY S —2H-FE g -3k 2 k) W3 g —5— PP It e

2= ((S) -3, 3- "W T ki-2- K& ) -4- ((IR, 3R, 4R) -3- 2R —-4-H HE I O I & HK) %

WE-5-F kA% 5

4~ ((1R,3R,4R) —3-F2 3 4-FH FHIF I EF ) —2- (R) —3-H I | hi—2-FEZ HL) BEIE-5-
FF G P 5

4= ((IR, 3R, 4R) -3 FE—4-H FLIA O FEF ) —2- ((S) —3-HJE T hi—2-FL & FE) WEIE-5-
FF R P 5

2- (A HEE L) -4- ((IR, 3R, 4R) —3- 2 -4-H IR AR AL g -5 F Ik

2- ((r,4r) —4-F R FIR O LG IE) —4- (1-FF B3R 3 G 3k ) s e —5— FR e iz

2- (Bk GAN) EE L) -4- ((IR, 3R, 4R) —3- 2 -4-H A LR E L) g -5 F Ik

4= ((IR, 3R, 4R) —3— 2 - 4-FELIF LI Z L) —2- (1-H LA IR B L) W e —5— FH I i

4= CUIR[1. 1. 1] Rk —2-FE a0 3E) —2— ((r, 4r) —4- A FE I O B 5 50) msng—5- P ki

4= CGUER[2.1. 1] O ki 1- 5 0E) -2 ((Ur, 4r) —4-FRFLFR O LG ) msng —5- H ke

2- ((r,4r) -4-ZHFH O I FIE) —4- (1- 2 R3O L E IE) ms g —5- F ke

4= Q- B -2- &) -2- U-FRHE-XIR [2. 2. 2] i1 -FEE L) mEng -5- F
¥ ;

4— 2-FRPFE R b —2-FEE3E) —2- (I, 4r) —4— (B R L PP R 3S) B O 50) s —
5—F Ik 5

4= Q- NI N FE-2-FEZ L) —2- ((r, 4r) —4- (R EER) O 2 L) wing -5-H
J¥ ;

4= Q- R FE-2-EEH) -2- ((Ir,4r) —4- (2,2, 2- =H L ER) A O R wng-
5—F Ik 5

2- ((Ir,4r) -4-FHNAFE-IA ORI —4- Q- N FE N b -2- L 2 5) Mg -5 I fi s

4= CUIR[1. 1. 1] k- 1-FE 5 3E) —2—- (1S, 3S) —3-FR L BR O L G 3k ms g —5— R o iz

4= IR [1.1. 1] ke-1-FE 5 3E) —2- (IR, 3R) —3- ¥R HL A O JL G 2k msng —5- F ke
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4= (A [1. 1.1 R k-2 350 3E) —2- (1, 4r) —4-30 P 8 FL 30 O S 41 3 ms g —5— F i
J1% ;
4= (A [2.1. 11 k- 135 3E) —2- (1, 4r) —4-30 P 8 L 30 O JL G 3 ms g —5— F ik

2- ((Ir,4r) —4- LI O R G IE) —4— (- BE 3R L 50 L) W g -5 H Pk fie s
2= BT HBA 1. 1. 1] 3eke-1-2E % 5E) —4- ((IR, 3R, 4R) —3-FR H—4-F I O B
5) w5 F Ih i s
2— (42 FE-IF[2.2. 1] Bef—1-FE & L) —4— G- IE—WIR[1.1. 1] R k-1 -FEE FE) w5
g —5—FF i % 5
2- (BT HE L) -4- ((IR, 3S,4S) —3-Fp 3 —4-H I IA O I G FE) g —5-H ki
2= ((Ir,4R) ~4-HWARES L RE ) -4- (R, 3R, 4R) -3 JE-4-F H I O EIL) B
g —5—FF %
4= BT HXGA[1. 1. 1] Rbe-1-FEE) -2- ((Ir,4r) ~4- 2 FI O LR HL) mEng-5-
A B 5
2- (LFHZAFE) —4- ((IR, 3R, 4R) —3-FFE—4- F FLIL O L Fk) W g —5— FF Ik e
4= ((IR,39) —3-FR AN LI EAL) —2- (5 T (28 Wong -5 Ik iz
2- (fp T L) —4- ((AR, 3S) —3-FR I LI E AL) e —5- F Bt s
2— (ff T3 IE) —4- (IR, 3S) ~3-JRIEFR CLIL R IE) Mg —5- F P i s A
4= ((IR, 39) —3-FR A O I EHE) —2- (i —3-FE (28 wang -5 FH ki
12.%é\%&%ﬂ%ﬁﬁﬁﬁﬁ@ﬁﬁ@?l‘mDf’iﬁﬂﬂiﬁz&% 18 1 [F) P S AR RS AL 9% s P sk
I FHIHEF s BEVEAGE A s KPR S5 11 9% 5 = 980003 s FRAR 48 5 5 4% 5 20 BEARIE 5 TT 2R SR 74 5
EREAE 5 20 O BB 0o il i B H? Hﬁ% IR0 P sfe I Pk A 4 5 FH T RS AR I 2% B 1 DR AT 5
FAEYBUE 0 N EE R IR 0 B g T K A7 i B S P B 805 5 VB2 5 R RS A 5 T
RO] 7K e BRI ) 45 AR 5 B0 4 TR B B R U I e s B I b ) g S L e i Ak
é}%ﬁﬁ
2- (4-Z SR IR R IE) —4- ((1S,2S) —2-FRFL IR TR FE 5 Ik s e —5— PP ok iz
4— (WEMph—6-FE 5 3E) —2— (DU &~ 20t MR —4— L 5 3 ) s g —5— FF i e
4— (1H-M5| PR —6-JE 58 L) —2— (DY~ 2H-hE R —4— = 52 i) s gt —5— FPY ke
2= ((Ir,4r) -4-FRFEIR O T EL) —4- ORFEFHL) W 0E -5 H Mt fi s
2- ((1r,4r) —4— (FAIERE L AL IE) PR IR R ) —4- GRIEEIE) e -5 H Ik A% 5
2= ((Ir,4r) ~4- LB E PR LR ) —4- CREEZ(IL) Wang -5 iz
2= ((Ir,4r) ~4-Z RO IE L) —4- ORFEFHL) W0e -5 H B fi s
2- ((Ir,4r) —4- (ARG L R SO R 3L —4- CRILE L) ming—5-H Bk
4= ORILEHL) —2- (RAE -4 FE 528 W ng -5 i
2- (1- LB R R WE —4-FE B 5L) —4- ORFEEHL) W80 -5 FH Ik fi 5
4= CRIEEHL) —2- (WUE-2H-ME M -4 2 AE) mene —5- F e
2- (BUT B L) —4- CRIBE L) wine -5-F BEiL ;
2- (4= (O FHEE L) I IE) —4- ORILE L) Wi -5 H It
4= ORIEZIE) -2-(5,6,7, 8- DY A ZE-1-HL 2 L) WsnE -5 ki
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2— Q- A FR LA L) —4- ORI L) Mg -5 I i s

2— (6—FH S FE A g -3 - FE L) —4- CGRFLEHL) Mg -5 Bk i »
2- (3,4~ AR EOR AL -4- CRIEE L) ming -5-F BEiL

2- (A-FH SR R -2 FH EOR B U AE) —4- CRIBE L) e -5-F e ;
4- ORIEEHL) -2- (3,4, 5~ = H A HL R FL F HL) W 0 -5 HA Ik fi 5
2- (2,4~ AR EOR L) -4- CRIEE L) mine -5-F BEiL ;

2— (4 FEmE g -2 FR o Jk) —4— CRERZAL) mEngE -5 BEiL s

2- Q- REFRFLE L) —4- ORI I Mg -5 I i s

2- (3,5~ “H AR BN R R L) —4- ORI L) MEnE -5 I fix s

2— (B-M AT R I —4- ORI L) BEng -5 i

2- (3-H A FE ORI L) —4- CRIEEE L) Mg —5- FF % s

2- B~ L IR E L) —4- CRIEEE L) mEng -5-FF % ;

2- (3-F 4 LRI EFL) —4- GRILEHL) Mg —5-H B i ;
4= ORFEZ L) —2— (JA) H R SR 2 ) s g —5— H IR i

2- (4-F S LA IR -3 B HL) —4- CGRFLEHL) Mg -5 H Bk i ;
4= ORI L) —2— (RFH R IR AE) M mg —5— H IBE i

2- (2,3~ A IH-Ei-1-FE & FL) —4- CRILEFL) ming -5 BhiL ;
2- (5~ L BRR L -2- A R R IL) —4- CREE L) wing -5 BEi% ;
2— (5—FH B TH-Mp k-3 L 5 AL —4- CRILE L) meine -5-F BEiL s
2- (5 -2 FH B R B  Ah) —4- CRIBE L) ming -5-F e s
2— (PR L R AE) —4- ORILE L) msng -5 H It

2- RN E L) —4- CRIEE L) wine -5-F BEiL ;

2— (A2 3 H TR B R g — 1 - 288) —4— ORI L) W —5— FH ok fii 5
2—- (- FR ORI —4- ORIEE L) Wi -5 H L

2— (B- R IR L) —4- ORI L) mEng -5 I i

2— (4R AR JE ) —4- CORBL L) g -5 I fi s

2- (- It 2 FE G L) —4— (RFEE L) W mE -5 Bk it

4- ORI L) —2- (2 (EMy—2-3%) £ L a ) e -5 I fi s
2- (3,4~ BRI -4- CREE L) ming -5-H BEiL

2— (R IREE L) —4- CRILE L) wine -5-F BEiL ;

2- (A CIEEIE) —4- CRIERE L) e ng -5 H BE A%

2— (PP T B HE) —4- ORIEZ L) wsnE-5-HBEiL ;

2— (4-H LI O R L) —4- ORI L) mEnE -5 I fi s

4- (56— H A4 CRIE L) g -2 FL 2 L) WRIE-1-F IR 4 B
2- (PO B AL —4- ORI R L) ming -5-H BEiG

2— (1-"FHENRE -4-FR 2 JE) —4— CREEZAL) mEnE -5 BE

4 CRILE L) —2— (M me-3-3& B JE () msng —5-F I fi% 5

2- (3,5~ CHUR R A L) —4- CREEEIE) Wang -5 i

4= CRILEIE) —2- (12K 2 L E FE) ME e -5 H L 5
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2- (2- A FETR R L) —4- CREEEIE) wang -5 FH iz

2- (2,3~ HU BRI E L) —4- ORIEZ L) minE-5-H L ;

4- (ﬂ*:é%auﬁ) —2- (1-ZR I P HE 2 L) W v —5— FA Tk fi 5

2- (2,4~ H R R IE) —4- ORERZIE) W nE -5 ki

2-((2, 2—QE|39@€—1 3 AR AR -4 3) AR () —4- CRERZ(IL) Wing -5 FF i
2- (Q-F R T HEH) -4- CREREEL) wing-5-H Bk

2- (2-F S AR R A 2L —4- CREEEIL) wang -5 F iz

2- (2 (CHIREEIE) LA I —4- CRIERIE) mang -5 k% ;

2— (2— (1-F JEnE g -2 3i8) 2 FER(IE) —4— CRIEZIE) msme -5 F % ;
4- CRILFEIL) -2- 2- (Mg -2-%5) IR FL) ming—5-H ki

4= ORI L) —2- ((PUERRIR—2-38%) HH L 2 2k s g -5 HH i

2— (W —2— B F L B AE) —4- CRILE L) e —5-F e

2- (3,4~ HEBOR B ) —4- CREEEIE) Wang -5 F iz

2— (AR R L) —4- CREEZIL) Mg -5 ki

4- CRIEFE L) —2- (NHREEL) wine-5-F BEiL ;

2- (- ik R JE) —4- CRER L) W nE -5 ki

2- (3, 4- TR R L) —4- ORI mEnE -5 I i s

2- CRGHERIE) —4- CRIERZ L) e ng -5 H BE %

4= ORFRE L) —2— Q- R IR BL 0 JE) W g -5 F I i s

2- (R AL 2 HE) —4- ORFE 2 5S) g -5 H It fi 5

4- ((1R,38) -3- I HEF) —2- ((R) -1,2,3, 4-PU A ZE- 1 - HE S ) g —5- 1 ik

P2

4= ((1R,3S) -3-F R O HZ ) -2- ((S)-1,2,3,4-PUSZE-1-Fe g FL) wsng -5 F ik
4-((1R,3S) -3- I O R EHE) -2- (R) -5,6, 7, 8—VU S ek —6- 3L 21 &) ms g -5 F ik
4= ((1R,3S) —3- ¥R IR LI HL) —2—- ((S) -5,6, 7, 8— U S e Mk —6— 5t 4 L) s —5— HH ok
2—- ((S) —fripi—4—FEZ 3L) —4- (IR, 3S) —3— ¥ FLBF O FL 1 Ik ) ms g —5— P i iz

2- ((R) —fhipi—4—FE 2 3) —4- (IR, 3S) —3— ¥ FLBF O FL G 3k ) ms g —5— P ik iz

(S) —4- (A IL) —2- (5,6,7, 8-VUE M Mh—6-IL 5 k) W5 ngE-5-F i fi

R) -4- (RAFZEFE) -2-(5,6,7, 8- VU S Ik —6-Jk S Fk) Mg -5 FF ki

(S) -4- (RNAZEIL) -2-(1,2,3,4-VUA ZE-2-FL & ) W -5 FH ik e

(R) ~4- (RPILEIL) —2- (1,2, 3, 4- VA 252 FL 0 IL) ms g —5- F ik e

4-((1R,3S) -3-F IO HH ) -2- (R) 1,2, 3, 4-VUA ZE-2-FLFH FL) w5 g —5-H it
4-((1R,3S) -3 FFF O H A FEL) —2- ((S)-1,2,3,4- VA ZE-2- KL FE) msng —5— F ik
2- R R IL) —4- CGRILE L) e -5-H i,
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4- (IR, 3S) —3-¥2 LR O I ) —2- ((S) -5, 6,7, 8- VU Wmh—7—FL 52 Jik) s g —5— I ik
i s

4= ((IR,3S) -3-¥ IR 3 & HE) -2- ((R) 5,6, 7, 8- PU S M mk—7-JE 4 Jk) 15 mg -5 FH ik
i s

2- ((R) —1- (4-F A HL) ZHEEE) —4- (IR, 3S) -3 FRFEFA O FE S 5L) W 0E -5 HA Pk fie s

2-((S) —1- (4-F A HL) ZHEEE) —4- (IR, 3S) —3-FRFEFA O FE G 5L) W 0E -5 HA Pk fie s

(S) ~4- (WAL -2-(5,6,7, 8- VU A F MM -6-IE 2 IL) e —5-F BEAL ;

(R) —4- (RN ELL) -2-(5,6,7, 8- VU S MMk —6- I 2 A%) msnE —5- F e ;

4= ((1R, 3R, 4R) -3-f2Hk—4-H BEIF L HLHHE) -2- ((S) -5,6,7, 8- VY A MMk —6 - 2 2L)
M0 g —5— FF gk i

4= ((1R, 3R, 4R) -3-f2dt-4-H BEIF L H L) -2- (R) -5,6,7, 8- VY A MMk -6 2 2L)
M0 g —5— FF gk g

4- (IR, 3S) —3-¥2 LR I L) —2- ((S) -5,6, 7, 8- VU S 7 M ph—6—FE 2 Ik ws g —5— FfY
T fi

4= ((IR,3S) -3- ¥ FIL O HEF) -2- (R) -5,6,7, 8- VU S M —6-FL & L) ming-5-H
T %

4= ((IR,3S) ~3-FR LI PR FE) —2- ((S) -5,6, 7, 8- VU S HEMR -6 I 2 F8) W g —5- I It
% s

4= ((IR,3S) -3-FFIF P F) -2- (R) 5,6, 7, 8- VY S MMk —6-FL 2 ) W5 g -5 F ik
% s

2- (4,4- W HE-1,2,3,4-TUE 25 1-FE L) —4- (IR, 3S) —3-FRJL IR O FL G k) e —
5-H LN ;

2-(4,4- "W HE-1,2,3,4-TUEZE-1-FEHH) -4- (IR, 3S) -3- I O HE &) ming -
5-H LN ;

4- ((IR,3S) -3-f2 R -3- I HI L H A H) -2- (R) -5,6,7, 8- VU E MR —6—FEL 2 L) 1

Mg —5-FH LA s A1

4= ((IR,3S) -3-# 33— H EEIR L B 2E) -2- ((S) -5,6, 7, 8- U S MRk —6 - KL 2 Jik)
Mg —5-FH LA o

13 BUFIEER 1A i, Herp B = (IB) AL & W TR AR BRI SCHEC-s i dik o

14 UMK Hig , b prid =X (IB) L S ) RS EURI 3R T 4

15 BURIEE SR LA FH e , FoH il Ab & 0 7E 1 OnMIFI 94 FE T 5% INK L (1 441 22202450 %

16. AL &AL 2% FH TR 7 BRIDS 18] Bk Al 21 44k 5 A5 4 (5] B S AR RS R 0 22 AR
IR s PR YEAL RS Z B 2% 5 = S0 BRAR A 5 ' % 5 ZLBEARIE 5 TR PR 5
FIEPRERE 5 200 BB o TS 0 B R IR JAL R ) s ot A2 45075 5 P AR LA 2% 8 PR DR A7
MAAYIPUTE 195 s 8 3RO s Bl T K AL i SRS I S be 0 s 425 5 BERRASAEL s 00 5

BA] IR HEER I 5 A B AR 5 B

X 2 T B BRI AL S B L I 2 W i) g e g A & ik B

2- ((Ir,45) ~4- LA FENCHE L) -4- (1S, 3R) 3R AR IE) W -5-H 5

2= ((Ir,4R) ~4- ZAEEIA D HEIE) -4- (IR, 39) -3- SR O I 2 ) ming -5-H i
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2- (4,4~ "I CFEE L) —4- ((IR, 3S) —3— R FEIR O FE G L) Mg -5 i

4= ((IR, 3S) —3-¥2 HFA O HE S IE) —2- ((1r, 4R) —4-F A L FA O JL S ) Mg —5— F IS

4= ((IR,39) —3-F2H I O IR HE) —2— (WU S~ 2H-ME M —4-FE 2 L) Mg -5 FH )i 5

2= ((Ir,4R) ~4- (5 AL S 3E-Z ) —4- ((IR, 3S) —3-F2 LA L AL & L) mmg -5
H B 5

2- GRUT R 3E) —4- ((IR, 3S) —3-F2 3L IR LI & 3k) 15 -5 H fiF

4-((IR, 3S) —3-¥2FL PR L HEEHE) —2— ((Ir, 4R) —4-FR L PR O FL G 3L msng —5-H fiF

(IR,4r) —4- G-FFE-4- ((IR, 3S) —3-F B O Jh k) Mg —2— R 2k) -N, N- 3L 3f
Cobe L ;

2- AR IE) —4- ((IR, 3S) -3-F2FEIR L LR 3L) 15 -5-H fiF

4- (1R, 3S) —3-F K3 O 3L 40 38) —2— ((1r, 4R) —4— (B BL 4 50) BR O L 41 0 msmg —5— Ff

4= ((1s,4s) ~4-FIIA A IEIHL) -2- ((r,4r) ~4-FEH LA O IR IE) g -5-F I,

N- ((IR,4r) —-4- G- FE-4- ((IR,3S) -3- L FIF A FL & L) ming—2- L& JE) R %) 2
Pk iz

4-((IR,3S) -3- BRI O HE ) —2- ((Ur,4R) -4- (2,2, 2- =~ L8 E) O HEH)
mEnE-5-H I ;

4- ((1r,4r) 4-FB R O FTIE) -2- ((r,4r) 4-F AL O FL T IE) g -5-H i,

4= ((1R,25) —2- (FRF38) IR IRIE S L) —2- ((Ir,4R) —4- H A SR PR LR () g -5 F

4= CRNEEIL) -2- ((Ir,4r) ~4-F AR DRI wing-5-H i ;

4= ((IR, 2R) —2- ¥R RL IR TR FL 2 2E) —2- ((1r,4R) —4-FH A 30 O L g k) ms g —5- 1 S

4= ((IR,3S) —3-FFL-3-F I IR L FE A FE) —2- (11, 4R) —4-H A L PR L FL & 3k) Mg -5
H B 5

4- GRE I EIE) —2- ((Ir,4r) ~4- L F LR O R - I0) g —5-F i

2- ((Ir,4r) 4-CHEEH O IR IE) —4- (VU S -2H-ME g —4-FE 2 k) msng —5-H fiF ;

2-((1r,4r) -4- L FFEFH ORI -4- ((Us, 4s) 4-F R O R FE) ming-5-H i,

4- (PR FEFIE) -2- ((Ir, 4r) -4- LA RN O I FE) wsng —5-H fi

2- ((1r,4S) ~4- | IS IR IL) —4- ((S) -PU S -2H-MERg—3—FE 2 Ik) msngE —5-H fiF 5

2- ((Ir,4r) 4-ZFHEA O HEZRE) —4- ((r,4r) 4-FHIA O FL R g -5-F i

2- ((Ir,4R) ~4- | FEH IR —4- (R) —PU S -2H-MERg—3—FE 2 Ik msng —5-H fiF 5

4= ((IR, 3S) —3- ¥R R P PR R g L) —2- ((1r,4R) —4-FF & 30 O L g k) ms g —5- T S

2-((Ir,4R) ~4-Z R\ IR O R E FL) —4- ((IR, 3S) —3-F2 Fe—3-F JL IR O FL S Hk) W g —5—
H B 5

2= ((Ir,4R) ~4-ZEHFEA I A IE) —4- ((IR, 3S) —3-FRFL I P FE Ik W ng -5 fiF

4= ((IR,3S) -3-B R PR G L) —2- ((1r,4R) —4- (2,2, 2- = - 28 ) PR s )
W g -5 fiG

4= ((IR,2S) —2- ¥4 R O R HE) —2- ((1r,4R) ~4-FFL 3P O R E IE) Mg -5 fi

2= ((Ir,4R) ~4- (ZHF AR O EER) —4- (IR, 3S) -3- IR F A P HL 2 IL) weng -5
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IS

4= ((IR,3S) -3~ 3= -3-F FL I LA FE) —2- ((1r,4R) —4-H A FL A O L & FE) ms g -5
IS

2- (4- (5-F -4~ ((IR,3S) —3-F I I HL) —MEng —2-F 5 FE) D 3E) NN, 2-=
FF R Y e

2— (4- (6-FFE-4- ((IR, 3S) —3- I O HEEIE) —mEng —2-FL & &) D FL) N, N, 2-=
FF R Y e

4= ((IR, 3S) —3- ¥4 R PR L HE) —2—- ((1r,4R) ~4- 3 FL I O FL E IE) Mg -5 fi

2= ((Ur,4S) ~4- L FHFEA A IL) —4- ((S) ~PUS R IR-3-FEZ L) Mang -5-H fiF ;

2- GRUT R 3E) —4- ((IR, 3S) —3-F2JE IR P L 3k) 15 -5 H fiF

2= ((Ir,4R) ~4-ZFEEA AL —4- (R) - USRI -3-FE & L) Mang -5-H i ;

4= ((IR,3S) -3~ -3-H FIF L EF L) 2- ((Ur,4R) —4- (2,2, 2-=H - L5 %) HF
TR L) wEnE -5 H I

2= ((11,4R) ~4-Z A H A O EH) —4- (IR, 3R, 4R) —3- ¥ -4 H FL IR O I 1 ) w5
g —5—F i

4- (IR, 3R) —3-¥2 HL—FF F R 40 55) —2— (U, 4R) —4- AR 30 O L a3 msmg —5-F G

(IR, 4r) —4- (5—FFE-4- ((IR, 3S) —3-F2F—-3-F FL IR L F - Fk) ms g —2-FL & F5) —N, N-
- SINRY i

2- ((1r,4R) ~4- (T F AL OB E ) —4- ((IR, 3S) -3k -3-H LA L I & 50)
M5 g —5— FF i

(IR, 4r) —4- G—F 34~ (IR, 3S) —3-FF HL I o BL 4 L) g —2— FE 4 3L) -N N- I 3L 3R
L e I

P2

4= ((IR, 3R, 4R) —3-¥p F—4-F L IR O FL 0 L) —2- (11, 4R) —4- A FE A O L 3L ) 1%
g —5—F i

(IR, 4r) -4~ (5-F -4~ ((IR, 3R, 4R) —3-F2 Ik —4-H LI O FL &) — Mg -2 - FE 3k -

P57 Ny Ul e

4= ((IR, 3R, 4R) —3-F£Fk—-4-F LI O R HE) —2- ((Ir, 4R) ~4—F2 R 3P O L s ) g -
5-H i ;

4-((IR,3R,4R) -3 4-F AR D REH ) -2- (Ur,4R) —4- (2,2, 2-=H - L 3L) T
O E ) MEIE -5 i

4= ((IR,3S) —3- ¥ 3= -3-H FL AP L & FE) —2- ((1r,4R) —4-H A FL IR O L & FE) ms g -5
F I

4-((1S,3S) -3- ¥ 3 -3-H FL AP FE & FE) —2- ((1r,4S) —4-H A R O L & FE) ms g -5
F I

4= ((1S,3R) -3- ¥ 3= -3-H FL IR PR FE & FE) —2- ((1r,4S) —4-H A R IR O L & FE) msng -5
F I

4= ((1R,3R) —3- ¥ H—3-F L PR B L 1 L) —2— (L, 4R) —4-F A8 L0 L i) g —5—

H IS
(IR, 4r) —4- (5= H—4- (R) ~PU Z-2H-ML A -3 - HL 2 HE) WE0E -2 L 2 k) —N, N- " Jk
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Tt A 5

2= ((Ir,4r) -4-FRFERCOHEE) —4- G T HEHL) winE-5-F i ;

4= ((IR,38) —3-F5E-3-HF I D E L) —2- ((1r,4R) —4- (CHa) FHLAEIE) PR 2
) mEnE -5 H i ;

4= ((IR,3S) -3-F R I ) —2- ((Ir, 4R) —4-FF 48— 1 - FP 3L 3R O L U3k ) ms
H 5

4= (3,3-HEI T HEIL) —2- ((Ir,4r) ~4-FFI O L5 L) ming-5-F g

2- (BT HEIL) -4- (IR, 3S) —3-F13E-3-H I I O I E FE) msng—5-H i

2- ((r,4r) ~4-FFHIAF DAL —4- GFIFE L) wng-5-F I,

4= CUIR[1. 1. 1] ke 1- 25 3E) —2— ((r, 4r) —~4-FR L PR O LG 3k msng —5-H fiF

2= ((Ir,4r) -4-FRFER O T L) —4- (BUR LR L) wEnE-5-F i ;

2,4- (BUT R L) mEnE-5-H i ;

2- (4, 4- “HACHEARL) -4- (R, 29) —2- FEHF L) R IEE L) mEne-5-F i ; fl

2- R TR -4- (AR, 3R, 4R) —3-FR 54— H I O SR F L) Mg -5-F i

17 ACRIZR 1) g, Hoh prid =8 (D A &9«

Et}

a2 5 E AR A
18. BUMZER 1 g, Herp prid = (D AL & 4009 -

O
N “NH,
S
N N NH
H CL
-~ “OH

o245 E AR A
19. BUMZER 1 g, Horp prid K (D AL & 4009 -

Q NH>
rrr“

= N
Nyr{] ﬁ
NH

a2 5 E AR A
20 BRI ZER 1A Hlage , Hor i 3 (D AL &40 -
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HN,,
HO :
a2 5 E AR A

21 BRI ZER 1A Hlage , Heh i 3 (D AL &40 -

S\NH

s ¥es
j/L Lo,
2

N
H
NH,

@)

o245 E AR A
22 BRI EER 1) Hlige , He i 3 (D AL &40 -

o
HO= N“XY NH,
P
N
H

N™ "NH

a2 5 E AR A

23 BRI ZER 1A Hlage , Herh i 3 (D AL &40 -

ém

(@]
a2 Bl .
24 BURIEER 1 &, Hdr prid = (D ML &8 -
Q NH-
%H
Ny I'{l E
"

ol

HO
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o245 E AR A
25 BRI ZER 1) Hlage , He i 3 (D AL &40 -
0

ft/NHz
H
/N
ANEA

N

\{/

pd
T

L]

HO

a2 5 E AR A
26 . BRI ZER 1 Hlig , Herh i 3 (D AL &40 -

HO
a2 5 E AR A
27 BUMIER 1 Hage , Herbviz a] vk Al 21 4 g T 7 s 1l

28. il e =2 (D AL S VIR I -
0

N NH,
A
HN™ “N” “NH
R? R2?

@
T AR R T T AN AAE TR Ta) ML S SR INH A

O
S0
X
R\ﬁ/]\ N/ NH
Om R?

(Ia),

Hr
RSB IUARIC1-slt 3 BB A I Ca-10F b 5 L BURBRARBUR = 5 I A

L BUAER B Cr-sle 2 — (M AN 7 A AN Co-r03 A e k) L BREARER AR BUAR I C-sibe
BEARIREL, BTHR AR RR A 2RI O 2

RENBARERBUR I Cr-she BRI BRI M AN Cs-10 PR e i AR ER BUR I Crs it

He— (AN B R AT o103 be ) BRI AR5 I 2 A 4
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R ACI-2fidt s H

my18k2,

Hor 2 C sl TR , BT IR C st FE 4 72 2 B C st SR 2 UK 5

Forp 24 Cr-sbt 25 DL A1) 5= A AR, 12 BT IR L A 48 b7 25\ C-sle Bk PR 2 L Crsld S 2k
Cr-s T AR Cr-shi i« Z 3L L Cros it T E L -NHC (0) (Cr-64228) N (Ci-6XE3E) C (0) (Cr-ebid) -
C (0) N (Ci-6% ) 2. —C (0) NH (C1-6%% L) ~—C (0) NHa C3-103A4 458 3 « Y Co-14 75 ZEHUAX, 5

oAb TR AR B LA 3B 8N IR 1 5 I HL 1A A IR R T A S b gt % 15 O SAINFR) 4 S5
THUR.

29 BURIEER 281 J7 1%, i 5 £ 2 (Ta) AL &4 -

O
S0
X
R\ﬁ/]\ N/ NH
Om R?

(Ta)
AR AL P B mCPBA L i Bt IR B A 511 L i 28 S 3R 2k -2 - RS T
5 -1, 2~ BRI A e ) A AL AR B A 2 (Th) L&)
0
Sl
§)\N/ NH
R* R?
(Ib).
30 BUFIER 291 77 1, i A4 il 2% =X (Tb) Itk &4 -
0

N’Y\NHz
M

S” N7 NH

RX R2
(Ib),

2T IR B ARSI AER I A7 L T TRt A (Te) A &4 ENHC L %

@)
N™ " “OH
A~

S” "N” "NH

RX

R2 (Ic)o
31 BRI E SR 30/ 77k, I B HEH &2 (Te) AL &9 -
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0]

N/ﬁ\)\OH
M

S7ONTNH
RX R2

(Ic),
i?ﬁ‘]%@%f BRI A (Td) B4 & 2 i 25 7K Tk

,ﬁf

& (Id).
32 KURIZLR3I 735 B4 3X (1d) A&

M

§” "N "NH
RX R?
(Id),

1777/%@%?” A HUE T IARE T (Te) AL A5 4 S RONH He fi

I\llﬁ\)‘\o’ R
§/I\N/ Cl
R* (Ie).

33 BUMI R 291 532 » i B A il 4% 3 (Tb) Mtk &40 -
0

NT NH,
/“\ ~
S~ "N °NH
RX R?

(Ib),
T IR SEAERRAT AL T T A (UF) AL &) 5 i AP

iodd

x R2 (If)
34 AUANERI3H J57% i B il 2% 2 (TF) Kb &4 -
N
ol
SN NH

RX R2

If),
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ZH R T B VLA ERAAAE R (L) ML A9 S5 R N2 i

N
I o
?J\N Cl
R* (Ig).

35 BMIE R 281 77 i, Hoh irid 0 (D b &9 82— GRUT Fe 2 58 —4- ((IR, 3R, 4R) -
3-FRdE-4- W LI O AL L) W e -5 I Mt fi
36. i+ =X (D MALE VI 772
0
L
e
R’ R?
)
ZOT AT TIEFIR EANURAZLE R (TTa) M4k &P 5 RONH B fih
0
G
ol
R O
(ITa),
oy
RUAHUAR A BRI Cr-she i AR B A R A PR GE IS BB A AR PR AE 75 e A A 5
AR B A HUAR Py ot 22 B ot 58 Bl A R Bl o AR P ot 6 4 P 3, TR A F R RN R - A
5
R* A HUAR B AR HUAR C 1t J25 AR BA HUA R 1 M AN A 5 5 AR AR AR P o B 2
B B ECR BRI HE 7 R PA 2
RNC1-2ki s H
mA 12,
3T RMER 361 71, Hoh irid 0 (D b &9 82— GRUT B2 58 -4- ((IR, 3R, 4R) -
3P -4- W LI O AL L) W e -5 Mt fi
38.: (Ta) WAL EW

0
[oe
X
Ros SN
Olm R?

(Ta),

Hr
RENBARER BUR I Cr-she R B BRI M AN Cs-10 PR e i AR ER BUR I Crs it
Be— (MU ATEGEE 0 AT Ca-103 A B 88, BB R B AR 55 R 2 30 4 5

32



CN 106946795 B W F E Kk B 31/33 B

Hor 2 C sl SRS , BT IR C -5t F 4 72 3 B C s ot SR 2 AR 5

Forh 24 Cr-sbt 25 DL A1 ) 5= A AR, 12 BT IR L A 45 b7 25 C-sle Bk PR 2 L Cr-sld S 2
Cr-s T AR Cr-shi i « Z 3L L Cros it S E L -NHC (0) (Cr-6§e2%) N (Ci-6XE2E) C (0) (Cr-ebid) -
C (0) N (Ci-6% ) 2.—C (0) NH (C1-6% L) ~—C (0) NHa C3-103A4 458 3 « Y Co-14 75 ZEHUAR, 5

oAb TR AR LA 3B 8N IR 1 5 I HL 1A A IR R T A S b gt % 15 O SAIINFR) 4 S5
T

RN H

mA 1882,

39. 1 (ITa) AL &)

@]

8-
HN)\N/ ﬁ’Rx
R’ Om
(ITa),

Horr

R EUAR B A BRI Cr-she 3 AR B3 oA BUAR 6 Ca- 10 PR e 336 L BUAR B o BUAR 0 3R 75 1 2%
RS BUAREAR AR Cr-sbt 2 — (M AN ES S 43 ML AN Ca-r0 PR b 2) , BB AR BV C st
TR AT R R N2 -E IR L A

o 2 C sl SRS , BT IR C st F 4 72 2 B C st SR 2 A 5

Forp 20t 5 DL A R 2 A 43 AR IS, 2 i i B AT 49 10 3R C-s e i R 5 L C-s e S 22
Cr-s T AR Cr-shi 3« Z 3L Cros e SR E L -NHC (0) (Cr-6§22%) N (Ci-6XE3E) C (0) (Cr-ebid) -
C (0) N (Ci-6%t ) 2+ —C (0) NH (C1-6%% L) ~—C (0) NHa C3-103A4 458 3 « BY Co-14 75 ZEHUAR, 5

oAb TR AR B LA 3B 8N IR L 5 I HL 1A A IR R T Ak ST b gt % 15 O SAINFR) 4 S5
T

RN H

mA 1882,

40. AT MM SR 255 E T sz i i

o)
HO,
- N“XY" “NH,
AL
N~ N7 NH
: 4\

A1 B R 2 & 255 v 52 (1 2k -

[+]
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9]
N“XY” “NH,
S
N N NH
H

OH

A2 BN S S 255 BTS2 [ 2 -

NH
HO™ .

43 BA I N S S 255 BT3RS -

ANt
H,N A
Zr{iﬂj
o)

HN,'_
O
14, B R BRI ST 2% AT B R 4

NH
0 Of
NN 0H
H
07 NH, )
45. B F MM E M 255 E T sz i ik
0
HOw: N NH,
P
N~ N7 NH
H

A

46 . BA NN A S I 255 BT IR -
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é‘\\OH

H :
N _N_ _NH
N.__A__NH,
O (=]
47 B SRS IR 255 E T sz i £

HO

A8. HAT U N 45 S I 255 BT B2 [ 2 -
0

gVNHE
H
"yN In

«NH
HO

49 BN 2 SR 255 BT Bz (2 -
0

NH,
H
%,NE
N /!
o

HO é
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BN R & FE RN AR BEEE, HESY, MARR
TrE7E

[0001]  ZRHR I & HI7E H H20124F04 H20H B 1K 5 5201280019861 . 3 AR A “HUARH) —
A I It e R — s B P i e , LA S, AR T B 7R IR R B RS IR 4 5

[0002] A iRt 2 H e — HIEFEIZ (diaminocarboxamide) A1 — & 3% HH S
(diaminocarbonitrile) BRELL &4, 1 & H M E K RN E IR H SV, A1 11697 50
577 FH 21 24 A 7 5 50 3 477 | TNKGI 458 T ¥ 7 BCRT TR R e 1) 7 v, 3R A7 Rl i)
R EEP BN " E W e a s 7 TR ER R

[0003] REHE =

[0004] SR 1) R Jo Mol PR AX RH s 1) JER DR B 45 SR 2 TR ) I R 2 E 9T 17 20 2 4 [Tt
HE B O AR — A AR R 2L [ 2 WCohen, Nature, 1:309-315 (2002) ,Gaestel
£ Curr.Med.Chem.14:2214-223 (2007) ;GrimmingerZs ,Nat.Rev.Drug Disc.9(12) :956—
970 (2010) J o & Fh 2 1 W A7 1) 75 O A2 I PR B FH V897 22 M0 2 RE IR0 , 491 G e i A
RAENESIN A3 KB 515 R AR B - [Z W.Cohen, Eur. J.Biochenm. ,268:5001-5010
(2001) ;Protein Kinase Inhibitors for the Treatment of Disease:The Promise and
the Problems,Handbook of Experimental Pharmacology (FHT 7677 %<9 i A E T i 771 1)
) BT 55 0 8, (LI ZEE 2 F M), Springer Berlin Heidelberg, 167 (2005) ] .

[0005]  JNK/& — il 7 30 1K) 22 IR/ 7 A R i , S ERK (40 B &1 18715 1 3 Rlg) Fp38— it
[F g T1E 02 HEiE M E B (nitogen—activated protein kinases,MAPKs) Zji%.
[Kyriakis JM,Sci.STKE (48) :pel (2000) ;Whitmarsh AJ%¥,Sci.STKE (1) :pel (1999) ;
Schramek H,News Physiol.Sci.17:62-7(2002) ;Ichijo H,Oncogene 18 (45) :6087-93
(1999) ] MAPKs2& 15 554 3 1) B2/ 5t , e AT IR IR AL R IBC , 415 5 M4 i 3% 1HI 4% = 21 40
JROAZ 7 A T s L B 4 e iz 436 P 24 L PN B T o CRL R S IR 1) TRl R A ot 471 308 )
WO AV SN T3 Ak, INKHELASE S EAZ B 1 B9 W IRS-1 M1Be 1 -2 5K R pl 3 K AE i R AX, [Davis
RJ,Trends Biochem.Sci.9(11) :470-473(1994) ;Seger R%,FASEB J.;9(9) :726-35
(1995) ;Fanger GRZE,Curr.Opin.Genet.Dev.;7 (1) :67-74(1997) 1.

[0006] {2 JHEIEILEEH (mitogen activated protein,MAP) ¥l 2 5 X 2 M &b 11 W
EWHE S 1A A% I 55 5 Sk EHERK p38F1JNK[E] 2574 (isoforms) AMAPHLHEA ) 52451 (0,351
ANBR T2 7 2 IR E AL B R 1 (ERK2) {12 70 28 IRt A0 B 1 R 8 (INKL) 2 7 R R Ab B
F 9 (MAPK9 B INK2) {2 73 2 R A6 2 1 I8l 10 (MAPK 105 JNK3) i 73 228 J5 1k 22 1 38k
fit 14 (MAPK148¢p38a) MAPHIHG 2 M 2 MR 1 T 1 22 =R/ 75 2 IR 1Y) — N Kk, - KR A
Y Ab 32 AR BLAAR T B I R T I B A (reactive oxidant species,ROS) BUVAR
MHESH# S, [ LSridhar® ,Pharmaceutical Research,17:11 1345-1353(2000) ].
MAP Bl 2% 8 75 2 82 (theonine) FIPE 2 IR b Ui DURY 7 M B 1 VR (B0 FEMKK MIMERK 3%
itg) IR AL BTG 1) o L 2 R, A0 B PR 3G 5 A0 70 2 Ak T 22 MAP Ul 2R IR 1 Y o 45 1 2 T
[Z WL.SridharZs, Pharmaceutical Research,17:11 1345-1353(2000) 1.t LA , MAP B ik
FRAE 2 AP IR A A L 2 OSBRI VR FH o 0, 22 3R B MAP TR vi% A8 b 1) S o o S 3
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S HS PR T B 2 5 AR G A [ WHUuZ% , Cell Growth Differ.11:191-200(2000) ; flDas%,
Breast Cancer Res.Treat.40:141 (1996) ] .4k, MAPE B TS M O 28 K 5 28 B PR IR
[Z W.VirkamakiZ%,J.Clin. Invest.103:931-943 (1999) 10 E BEAE AH G 1 5 Z=HEPT - s
By AP  AR Ak R B8 B 52 e 2 IE P 6 A RN T B AR, 3 EOR AR R DT AR T D
AP 3R R B4 44k [VallerieZs ,Science Translational Medicine 2(60) :1-7
(2010) 1.

(00071 Jiig 05 22 P4 W AE AR AN B AN VL A 2 TR TR (free fatty acids,FFA) AEFE N R
FEA{R 1 I I P A2 48 ) INKYE A, , T FEAV BE ot & n] S 85040 B 0 T o R4l 3E , TNK2—/—/INERL
53 b5 5 F L ANERA (1 an A5 AR ) i 250000 Mg J 22 1 AN Am B s 2 (AN G B B AN T ANFR A P
(R G 7 AR AN 4R B 4 T [Malhi%%, J.Biol .Chem. 281:12093-12101 (2006) ] . JNK1—/—/NERAS
FeBRFFAS T 1 451475 - INK1AT INK2 1) £ F 2 72 1RV CDAARR) /N B 3R 4T 1 BIF AT , Al MR CDAA] /)
S MG 77 2 1 3E i 1) T oy 1 P 98, P a3t B I 4F 4E 4K [Kodama %5 , Gastroenterology 137:
1467-1477 (2009) J o L& INK1-/~FIINK2—/ /MR 35 380 AR g A8 , {2 INK1-/ /MR
1M A2 INK2—/=/INER , B 2 R BT Jg 21 R FNAF- 44k . A R PR 76 B 58 40 J i TNK1- /R
FN R A /N R FEHCPUIT R AT AL , 2 B0 I A8 14 2 A s it g kb, 75 A Kupf fer
AR A — PP OCHE i & (trigger) o FHSL b, INK1-/-E MR 40 Bl FEXTLPS N 2R I A AR TL-1
IL-6.TNFHINO[Sanchez-Tillo%,J Biol Chem.282(17) :12566-73(2007) ], \JNK1—/—/)
B, BB A 78N B ECAR 3 FH INK 311 77ISP600 1 25 4 38 5 Y Kupf £ e r 41 L £E ST LPS v 25 I 3
I INF L IL-6 A0 TL-1 R 15 B Ik [KodamaZE ,Gastroenterology 137:1467-1477 (2009) 1.
[0008] St £ WA A A% 1A A 2R B2 2% S & e 1 DB R R i A1 2 v R TR) FR % SR A AR
BRI S 28 0 i B SR BT T K RE 8 FE AR B U R A1) (modulators) i 5 5
(regulators) BRI (inhibitors) 259 B £ , X L 25000F 2 Pl 51 2 PP 1%
PR 78 O o DAL UG , 08 3 PR 5t 1 1) 711) , R il A2 TNKCUR 1) 774758 75 2K

[0009] A HHiE B 2715 W ARART 225 SCHRIT) 51 FH B BB AN 1SR RE B 7K A I IR 228 STkt
y N R BTSN

[0010] & QIR

[oo11] At BAA T O K&

0
[0012] HN N7 NH
R R2

)
[0013]  JeH 2422 BT 32 h A A MR A AL 3R 4K (isotopologues) LAR SR AR AN
A2, AP RIR A s 52
[0014]  ASCHRALR) 2 BA A UB) Mtk &4

37



CN 106946795 B ﬁﬁ HH :F; 3/242 11

o
[0015] HN/I\N/ NH

R® R*

(IB)

[0016] R 2y b a2 i & B AR AR L AL AR S AR R MR AR 24, FAR R FIR 4
AL GE o
00171 X (D) 84zl (IB) AL & el 24 % b mT 45252 1 2 L B AR i Ak L [R) AL 2 4R L Ak 7
FIRELHT 25 (% B AE AR TR RN “ R A 5 47) BT F T 0 97 BRIRT WA SR iR 1)
JH R 21 24 A2 3 555 B8O A 2 2 Ak 2 0 R R PR s A1/ BRARIR 25 60 hE o 7 3 — AN J7 T, — 3 0k
W E AL ST FH T 6T BT WA SR 6 a8 o 0 ) INK G2 428 T V6 97 BT T3 1 909 A -
[0018]  F#E—ANJ7 1T, AN SCHE UL A2 Gn A A JF R R 1, i an A2 3R 1\ 2 A3 b i 1) — 2 ik
BEEAL S
[0019]  FE—ANT5 0, A SCHEALI 2 29 A4, HoAw 58 200 B AR ST R IR 1) — 24 2 s
WEAL B WD ANZG 57 b AT 252 ) 3 SRR SR A B o 72 A S STt T =, Frid 9 S WiE &
Tk B o R 22 f B R 4R 24
[0020]  FE—ANT5 0T, A SCHE AL 2 F T V0 97 BRI A 25 4E A0 5 0 , 491 SR PR P T I
P 98 I 107 28 14 JFF B A,  Ji e P A A 1k IS 28 D R P R 1 A A L 48 400 i o
A1 AL TR IS A K B PR TN PR B G A T I R A 5 A 245 1015 1) T 437
P77 B a1 A H w5 L SOA = B WA SO IR i) — SR &) s F 25 b
AT 3252 A Y R B I 78 53— AN J7 T, ASCHE R0 2 11697 5Liils 5 SO Ik 41 4
AT 993 41 G 3 VR K A T Pty P P 98 g 1 78 e P 98 BSR4 1) 0 PR s B AR 2% B SE Y Vs
BFEG T A HTEN R A BEN gL GY) . A ST AL 2 H 16097 sl impy i@
Ik F R INKZ A28 0] v o B AT TR R0 RE () 7 V%, R 4A T A H R RN A R in AL
PR ) — S S NE Ak 5 s AN 24 2 b mT 52 I 8k T 551 Bl 48
[0021]  FE— N7, A SCHRAL I 2 F T 76 23K B0l 1 4 it v 4100 1) B it 35 9 491 Gn TNKCL
INK2EG BT =3 B 795, A FE 50 T R A B 22 A 30 ) A AR ST i (1) — s s g AL &40
[0022]  #£ 55— ANJ7 T, A SCHR AL 72 FH T i1l A ST il 1) — S B W e A0 & ) 7 V2
[0023] 25 i BH VIR RN SIZ it A5 mT DA B 4 i b B A AR i B 1RSI it 8 5 S il 47 7 A0 28 45 30t
EFY A1 RIS ) 12 PR St 7 28
[0024] R EHVER
[0025] & X
[0026]  “Wed” FEPF 2 BB 1-10M R 1, A1 -8/ M ik S 1, B, 7E A S s 7 B, 1-
6 1-482-6M5 S5 I LN 358 70V RN B ANV AN B B Bl S B JE PR AR o AR MR e S B -
RO -2 - IEN 2 - IE T 28 - IE R AN -1E U5 s T A S B e R B FE - S A 2 T
B R TR BUT B I A U -2 F R R O -3 R A L 4R
-2, 3- T BT IR AR A AN e B A S R AR AR T 0E B A T 5L -CH=CH
(CH3) \—CH=C (CH3) 2.—C (CH3) =CHz.~C (CH3) =CH (CH3) —C (CH2CH3) =CH2.~-C=CH.-C=C
(CH3) \—C=C (CH2CH3) \~CH2C=CH.~CH2C=C (CH3) F-CH2C=C (CH7CHs) o }t.3& AJ DL =& B 5§,
REARI o 2 AR ST IR B e S48 1 e “BARHS™ )5 BAT T AT DA AT AR — AN B 2 AN HUAEE , 4o
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TEAR SO T 7R B G PRI S8t 7 S FR B IR LL , DL Ko 2R (GBI SRR3R0 s Jidik s 2
B e S s e A B e A s U s b R s R T s TR DR s R 5 U s PR 5 K
JIIC 5 0 g 5 G 2 e 2 5 I R 2 5 R G 2 (phosphonato) s T 5 B 2 5 A G 22 A, T e
Pl s 1 5 I s 0K s TR OB s g 5 BRI 5 e S g 5 05 o AU M s NS84 0 s JF s R T s S A s 7
FIRNE ; T E RIS s FUER NS ; ti BRI ; B (OH) 2880 (be ) 2 2 I HUAR

[0027] B 5L AT A2 3— 10N ik i 1 1) T R 350 2 M RN AN T AR e 35, B B3R
Z BRI IR, AT 4 1 -3 e S AR 7R LS g SR P, BT M e 2 B A 3-8 B4
B GR, TITAE B IR S it 7 M, AR SR T H0E [ D9 3-513-6 30374 o IR FE I H b B L 45 , 451
, BERGE A, I AN IR T 2 IR T 3 A (IR L VPR B VPR R L1 BRI T A L2
IR HE 2- W B PR B4R sUZ R ERMR A S5 0, (a0 1-XUFA (1. 1. 1] R XA (2.1 1] 2
RA[2.2. 1] 3t O [2. 2. 2] S JE W Fe 3655 AN AT (unsaturared) 3 JGe 8 1) S 451 H
AR IR UG 3L VIR R 5 A A T U R R L O U A R e S T DR Y
AR B BT o S AR I PR e 45 ) a3 LB 4%

[0028]  “Ty " BL[A] & 6- 14 S5 1~ 1) 05 IR A B2 ], HoA BRI (] dn 2R J%) 52 A 3A (5]
USSR . 1A S T 2 5 0SB PR 4 5 6- 14, FE 3L 0 5
J7 Y, EA6-124 B 610K IR 1 o Rl ) 07 B AE O VIR R VSR AR AR DT R AT LA
7 AR oA AR o R 1 05 57 B30 2 AR 2 141, 0 an B 5 05 I - AR R IR AR 2% (491
PUTEINE N U 2= YN

[0029]  “Je T BE” FE A1 R AE A 07 IR IR Rrp B 140 R TAE NIRRT 07 B iR &
Horp ORI R TR RS T o A2 oSt 7 22, R 05 BEAE B A 7r 5 A 3-6 MR 1
AERE RSt B, 5H 69N H 26-10N 5 1. A& 225 FE A AT . 7253
SO STt 7 ST, TR 2R 05 FE A o2 BRI EOBEA I o R PR PR S S (AN R T bl R
[P0 35 [A] < MLt g 2 | bt e IR e 5 | — e DT e e I L | S I | O S AR L (f3 Gn o
I [d] S ) (e mas S (nHk i I (pyroly 1) Mk R Jit | s g 2 | ik P 2 ey S5k | ORI IE Iy 2 |
PR MR 25 2R - IR Ml 22 | M| o 5 (491 Lar e Poge e — 2— e 5 B e — S M| e — 1 - I 228) S 4P| e % (it
I - Nk g i B TH-MLE s 3 (2, 3-b ] M iE Jk) | M| ik ORIk e 5 (f91] n TH- 2R 5 [d ] KM 38)
DK P bk g i (5] 4 60 2% 4 K P i T H- WK W - [4, 5—-b ] EEIE J5E) | bk Mo - bk g i |\ = Jf:
NEE P 25\ 2R — R (I TH-2 5 [d] (1,2, 3] M) (R R IEmp L (5] an 2 5 [d ] WEME JL)
IR I A I A R | S A S I A S L NEERA I L B NEERA 3 (xanthiny 1) | RN
5 FE (adeninyl) MM JE (guaninyl) WEMpRIE | SRR IE (W1Tn3, 4- — S 7 Emk-1 (2H) —ER
HE) DU S0 bR I | A IR ol AT e bk L R 4]

[0030]  “JRPAAE” & 05 Ik (AR Jy 05 B5) AR J5 IR e B , 3 b 1-4N BBk JER - 20 57 i 43
1% H O SFINZH RSP 4 1 2 S B e o A2 LU St 7 28 P, R PRI A0 45 3- 10N BR 0, 1T 3
— UG R AL A A AT 3-5.3-6 53-8 AR A o JR M EE M AT AEAR AT 3A R 1 B (ROFEZ R AT
g JE 7R IR T B) 5B RERE G AP e AT DL B AR U - A L B 36 A
L AT 508 0 P AR RT L P B 2R, 457) QT DR Al 6 | IDR PR bk 35t RO P e . (48] Aarn IR e g — 4 — i 5 PO
M LE—2 , 4- i Jk) BRI o B0 T R PR B R IR AP, CdE A 5 S 5 e AR D R R A1 1 IR
s, i, 1-FI2- R BRI A 22 ORI =M (B an -8 9F [d] [1,2, 3] =mEdE) (IR FFmkme gL
(I IH-285F [k EE) (2, 3- &R [1, 4] ZFURM OIREEMZITE (1, 3] 5 R R
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E. ZEIERAF S AERETFOIMEZ SRR ST E R, B W0 E AR T 273 H
(quinuclidyl) o Ze3RFEARTENE S AL FEHANPR T-IY ARG 28 B4 T e 2t B4 Bt
FE VSN T eI I e e T DR M i R (48] T DR PR - A R R B DR AR -2, 4 R 3 L I ek
e da IR e I | U SRR Wy 3 | DU SO I 22k L SR A BAS DI 0 2 | PR R L M gy R | b g 3R L I
PR L DR e 56 | DR e b 3k | b e S | b A bl | — e 5 | [ e e WA S | S MR L | RS I S M e
FE (R [d] S sime ) (g e 5 T A b | S M e G T A R IR AL IR P L R
W 2 (f) Wik v —2— ] 2  MEh b 2t Ay R 22 | DU &b MRl 22 (497 2 DY & - 2H-PL g %) DY &g
R i SEUBRL 20 e B vdioxy 1 BRI IA O et (LR L L e L | g L (kiR AL (bR AL |
AR AU E R A B AR (dihydrodithiinyl) U R AR IR MG B
(dihydrodithionyl) \1,4- 488 [4. 5] 2 ek | iy Wik Bk L 2 7 PRI Mg ek (437) tarn g g
e | B 91 R = e 1 1 1B~ Bt~ UG [ SR 78 - S e~ U 78~ S/ G [ (U
G S ALk g R B LH-PEE s I (2, 3—b] M e J) | Mg e I | M| i ik O — Wk (48] 1H-28 3F: [d ]
[1,2,3] =MEJL) R IFFBKPEEE (] dn1H-2R 5 [d] kPR Bl 1 H-2R 5 [d ]k mk—2 (3H) —fi &) (oK
FF IR TR L | 2R I M gy kL R IR R A R R R IRE i R R IR I R IR IR 4 A TR s
(benzodithiinyl) R IFEM A 5L (benzoxathiinyl) % MR I | R JRmaEme 3L (Bl
ZRIF [d]WEMEEL) IR IF I I ORI 0gE L ORI (1, 3] A AR PR G 2 L L PR Ik e 2
(5040, TH-IEE M I [3, 4—b I M IE 3 L TH-AEE P JF: (4, 3—b T E HE) IR I SRk g i (f9) 4n 32 4%
FRIDK e B TH-IDK I 3[4, 5-b] ML BEFE)  — PR FRILE e Ik | S e b g i | WA 5 | B P2 s
(xanthinyl) JRMEIS %L (adeninyl)  PEMS KL (guaninyl) (WEMREE SRR EE (51403, 4-—
ST MEIR -1 (2H) — i J2) | v g 5k | 1Az IR Ik S | v A Ik s | Il R | PR L | 2R L | e L L
B =522l 305 S~ S22 UR B SN 1 1 17 S P 52 S = 5 7 Ny 2 N U= G [
FE L DY S g i L | DU SR IE IR M I | DU SR I = e 3 | DU SNk P I b e 2 | DO AL e it e
| DY ZDK M S bk g 5 | DU S, — e b g | DY S g -2 (1H) — B A1 DY S b R 2 (4] o AR 1
A 5 i 2 PR AN B 4 AL 5 A 5 5 S T B B PP IS AR O TR A 1 S B AR Y T g
VR AIRT e A R AR B e 2 L I e I L DK AR e I (48] QTR A e -4 P SR B DR M -2, 4
TR HL) TG A g R W e e S | DU S Ty B | DU SRR TR A L IR I O R R 3 (8] G R R -2 il
HE) L IBR I AN R | DY S g s (), DY S -2H-ME g L) | DU SRR L | SRR AR L e
BRI C b 1, 4- TR IR (4. 5] SS bk R IR Ak L 2 T A S B DY A s nE -2 (1H) -
] o AR A EA R 2 A 222 1] DA —— B B i — AR 5 48] A AN R T Ak g 2 s e
B2 34— 56— BT , Bl &5 AU IE ORI, 40 SCHI A TR L
[0031]  “BRbedtfdi” B[ 2 a0 e B - b L 1 R 1 (4] (radical) , Hrp b e I3 e 5k 40
b SC BRI BA e 58 Jo B 1T DA 7 12 3k ] 1) Jo 5 B e i e i R B e i 5 40 — 3% X
I AR PR e 2 b S R AN PR T H JE AP 2 FH R 3R T 28 L R BRI VH 3
= AE- 37 NVSE SAE- 57 NI e~ AP 57 N3 Ae 57 Nae - NOSE- 575 NYSE- S7 N N

[0032]  “T et J A s — e -5 JE I i 1[4, e e i AN 05 2 DA B SR - HUAR Y
T7 Fe S AT DA AR AEAZ L T R e 2t L 05 FE BIJoE 8 A5 6 o 3 R AR YRR T S R R
FEAHAIR TR FE AR A G R Je 05 2%) e BE 9 and— 2 B el 2k .

[0033]  “ZuPRJLir it L[4 X — b B - Z0 PR B ) S5 (4], Hop e AN 2 3R 3 2 DA B
(1) o HUAR 1) 2 PR B e 25 TT DA 0 12 22 A 1 e 2 L e PR B B Je S A A PR 3 o — 38 AR
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AR J PRI e FE AL FE I ANFR T4 20 F - M bR 3 | 4— A 2 N Ik S | IR Ml — 2 56 P 56 L I iR —
325 L I -3 HH O L DU SR g —2 -2 2, JE g |k -2 JE P 2L

[0034]  “Bj 27 2% S IREAL,

[0035]  “PRRbfedi” FEP R4 — Al 2 AR IR R a0 B Frd ) b 2

[0036]  “hrsd At LM -0- (e dd) , HA ket 2 LL by .

[0037]  “Wefd e dt” A2 - (e dd) —0- (e dh) , ok 3 2 PA e LI

[0038]  “GI&” M2 : -NH I R 1[4

[0039]  “hp g " FE[H 2 20 . -NH- e FE i -N (b L) o) JR 1 [, Horp 8- Jod 0 37 3 =2 o |
5E LI

[0040]  “PR 2L FE[H 2 X : —C (0) OHIY) S5+

[0041] B AERRIE” FEH R :~C (0) N R¥) 2.—C (0) NH (R®) 5¢—C (0) NH2 1] J5 141 , Horb &-R*
AL HAR B BRI AR ST e S e 2 S PR b 3 5 2k L 0 b 3 R PR R B 30 2

[0042]  “PkFLEHEL” B[ 23 -NHC (0) (RF) Bi-N (edk) C (0) (R®) { J 7 [ , o &g J

RS2 U0 b 58 S
[0043] Pk KL 2 AL HE ] /2 2 : -NHS 02 (RY) B-N (Be k) SO2 (R) FYJ5 - [, e e % b K AR
e LB SE .

[0044]  “HR” HE 220 N (BEdE) € (0) N (R®) 2. N (g 3) C (0) NH (R®) «—N (bE) € (0) NHz—
NHC (0) N (R®) 2 ~NHC (0) NH (R¥) 5 ~NH (CO) NHR™FJ Ji 5 [ , e rr 84 4 SRRt 37 H 2 a1 5 S
iR

[0045]  MRSCHTIRI BB T ek 2 AN i B2 “HUAR BT B, EATTRT DA AT A — AN Bl 2
ANIE B BRI AR o B JE 149 8 B M S 5 72 A ST A TR s B AL A 0 RN S it 77 b 3R 21
I AREE, DL Kb 2% (BT IR BRGRD) 5 Bidis s R0k s e 83 s e Ak e i s U0 s e a3 s R L
TS 5 S s TR 5 Rtk 5 IV fc s T IV e 5 ok UG s fe 5 R A s Tk D U 0 5 R MR 226 5 J 5 A A
B TRATHE S s s R 5 5 5 TG 5 R 5 PR G s i 5 R e s Joe SR B M 5 5 o SR e s N4 A0 s T
BEfE s I 2R T FEIRNE IR F RN s FUREE ; R FBREE ; 2 (= 0) ;B (0H) 2.0 (E3k) &
FEIRES s e 3, LT DR B IR EOHA & BAR A & 2 IR (94, PR 28 PR TR IR A B
CL28) B AR, L mT DL B IR B AR A B AR AR A 22 R 28 (451 b it o 266 L IR Mg 28 | R Mg 25 | i
IR IR N IR L) 5 IR B A B AR A 22 B0 05 SRl A 0 A (9 A2 I (I S L MR O |
WG Mg 3 | PEE Iy 6 | DK e S Wi 5 | SRR e R N A S | — e S | U Ak (b A R bk i 3 | I IR
| SRR IR Y i I | b R S | A PR I | M SR | R R IDK M i | 2 MR Iy L B IR R R IR IE) 7Y
RN T e A TP S S W ST e B

[0046]  GnA TR IV, ARVE “ & EmEnE b A7 2 55X (D A1 (IB) AL & LA B AR ST
AL — B ST R AR AT B, TR EEN ST R L2 3 AT
B AR EIEENE A BFE ARSI AL S 245 % T Bz 1 3 L B S
P TRSE B AR S SEAR SR AR R AT 24

[0047]  WARSCRT T, RAE “25% Bl g2k (RS E0 7 R 2% Lol 82 i L H
MR sl A (B G TCMLER A TEATLER A A HLER A AILER) il 45 1 3k prid =X (D ML & &E 24
22 b A BEAZ BB N B A RS AR ANER T AR S B VBRI AN REE IR 4 B L B
BE NN -2 e RS R IRB . AR £ g B A e (N- R R TR ) AN
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&R RGN A5G T ER B EAR T IR A VLR , 5 W1 418 15 TIR
MR IR AR A H R R IR R AT AR IR - MR (ethene sulfonic acid) JH
BE 5 IR HRIR P FLAE IR L WA TR PR IR S R IR L R VEIR IR VIR R R
TR  FLIR « R IR I R S kIR  F e R KGR I TR M BHR (pamoic acid) 2R AR
LR TETR TN TR KA IR A I TR B3R EET N i TR TRt TR VS TR R0 FR ORI PR LA ) T B8
R A5 R IR SRR oK IR W IR B R A1 HH Joe flt R o D1 Ikt , Bk 6 1 S A7) 60 955 h 1 £ A H
TR o LA ) 2 A0 A% BT ) S0 8, 2 DL Ui, Remington’ s Pharmaceutical Sciences,
%518k ,Mack Publishing,Easton PA(1990) B¢Remington:The Science and Practice of
Pharmacy, 2519k ,Mack Publishing,Easton PA (1995) .

[0048]  4nA LAl I AIBR AR S5 A a B, R1E “FT 257 =48 0T LUK AL BAE AR W) 2%
(A (in vitro) BifkWN (in vivo)) TR MSIREEEMHAL G, Rl & 2 L E L5 1)
az0 (D MALE P — 2 R E A1) - 31 20 1 SL ) B 4 (AN PR T & 3L s g Ak S MR
AN A, BLFE AR W] K A 0 5 AR el K SR A R G S AR T K R B 2R L AR
BT 7K A B 2 5 R T IS AR T KA ) Tk TR 356 288 A T K AR ) Tk JOR SIS R0 A 4 ] K A 1)
TR TR AU o FEFE L STt 7 S b, B R 3L B Re R AL & W T 25 2 R IR AR R e B 1
FRIR I W] 7 A 73 1 B AFAE BT AT R IR 23 MR A T A8 1 o 117 245 T 3 28 i A5 FH A% Pl ] e )
T3k, e BL R SRR A B IR L 77 VA i) 4% : Burger’ s Medicinal Chemistry and
Drug Discovery 6" ed. (Donald J.Abraham%%,2001,Wiley) flDesign and Application
of Prodrugs (H.Bundgaard4w? ,1985,Harwood Academic Publishers GmfH) .

(00491 4p A SC Fir FH ) AR AE 55 A0 48 B B, R 5 ST AR 7 A 4R 7 B 57 AR S 44 A4 4 1
(stereomerically pure)” B 48 2 HLMENE WA W) — FiSLAA Rt ik, A F Rzt &9
(1) He e AR TR AR B, B — AT A O SEAR AR 2B R AL B WK JE AR T ATk
AP AR RO IR o B AN T O R SEAR AR 2l A S DR R AR B TR L&
VI e ST WA o B ) ST AR A AR AR A S )L BT AL S 8 — PP AR SR AR R T
2180% (&) MATA b &R H LA TN T 2920% (E&) , fridtb &90) —Fhorfk
SRR R T 2190% (B &) FATIR LGP H B AR AN T2510% (EE) , ridfb &9
() —Fh ST AR AR KT 2995% (B &) Mprid b & He AR Rl T45% (E&) ,
TR S W) — PP ST AR AR OR T 2997 % (B &) AP &9 e i AR SR N1
213% (FE &) ik 2 Fmng (-G Vv B 24T 0ot BT LR 9 2T e 1R | # T ak
P BT i Ad B LR VAR AE T A R ) e A A SR B dE AE A ST A TT IR S0t 77 S8
ARG

[0050]  jbhi s — S Bk s g A S W) ) SR S A AR A (1) T =X IR B S DA S IR 6T X VR 5 )
I FH 5 A0 B A ST T () SE Tt 77 22 BT iR 5 o 451 40, B R S 2 R IE A 0 ) 0T B AR 1) A
FEAMHEHERNIR GV AT AR TR IEMA GV XL M R a] LR AR &
JSC ) B SR AR 52 AR A - P A BT MR 43 58 (resolving agents) AT o 2 WL 451 4
Jacques,J.% ,Enantiomers,Racemates and Resolutions (Wiley-Interscience,New
York,1981) ;Wilen,S.H.%% Tetrahedron 33:2725(1977) ;Eliel ,E.L.,Stereochemistry
of Carbon Compounds McGraw-Hill,NY,1962) ; fiWilen,S.H.,Tables of Resolving
Agents and Optical Resolutions p.268(E.L.Eliel,Ed.,Univ.of Notre Dame Press,
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Notre Dame,IN,1972) .

[0051] &N Y4yF =2 2, BTk — & s e A & W vl B FEEANZ S M AR B TR A4 , AR i =0
XA TR ECHTR S 1) o A5 RS STt T S, B — 2 M NE A B VIR 40 B O BCE BBl
LR A B A St T S, BTl S IR NE AL S Y R EAZ R MR VR A

[0052]  “H AR mAgfk” BRI EVE T AL, AT AL TP 4 . % F i T A
WP BT B AL & W) B Ak B PR 858 9 B o BLSR AR Bk 451 an B ik 4k & W 72 [l 45k
FEAEA LR EOKIE R A G140, FE7K IR A v SR 30 HH DL R B R iR e 20, EATTR AR
A R B AR A AA

N""'\-\. 7’
[0053] HNJ/ v \J/
—_—

[0054]  IEUNASIRAL AN 7 5 BEAR ] , 2 70 2 FER B BE B AL & 45 40 P R I HE AR S
LA, R (D) B4 & Y0 BT AR S R AR B AE A R B R VG T 2 A o

[0055]  if SV HyE B, ik —a EEMENEL S — D AR T B RS A FER IR
JiF R % (atomic isotopes) o B4, BT i b A9 ml LA SO 1 A 7 25 6 an i CH) -
125 ("*°1) VBi-35 (°S) sili—14 (1C) AT JBUR bR ic , B R LA SR [R) 47 3% & 2200, 1 4 FH R
CH) VB%-13 (°C) 85-15 (°N)  anASCAT I, “[RAL Z Ak (isotopologue) ” & —FAIf K &
R A ARTE “TAALZ & 4K (isotopically enriched)” f& 45— IR 5K A A7 4 Ak
ARAZIE TR SRR, Z A B “TR A 3 & AR 17 W 4 & 20— AR T [F AL R A A
T %R T IR IRF AL 2R A A S W) o RTE “[F) A R 2 48 X0 145 5€ Ji T AR AE I & [R] A
B I TBURH YRR I ) AT R A7 3R & B A S P AT TR VR 7 751 491 e i A 9 AE B ¥R 97 751
W FE ) (B an 4 & k56 157 (binding assay reagents)) A2 iG] (Bl anfk & 52 71))
WAL T I 1) — 28 B e AL 5 W) BT A TR 6 21 AR A, o1 a2 13 =2 JEUR 1 1) 0 1 ) A4 £
ASCHE AR S 7 ZE G B 2 N o AR S S T S, 3R 1 TR R A S ) )
LA, BIan, BTk R 2 A2 i - 138 - 15 5 B 1) & SR 1k &4

[0056]  “JNK” /45 H1 JNK1 . JNK2 5 JNK 33 A ik i) 2 5 s i e ] 55 Y (isoform) (Gupta,
S.,Barrett,T.,Whitmarsh,A.]J.,Cavanagh,].,Sluss,H.K.,Derijard,B.and Davis.
R.J.The EMBO J.15:2760-2770 (1996)) o

[0057] G ARSCHT FHIG V6977 BIe & i & 7l (disorder) J&JH (disease) BUJHIE
(condition) Fy4ERELHES 77, 85 ZKHL IR BURAE FH ORI — AN B EZ MR , 503 IR 5% B
1B RS AR () 3 — 0 AR B A, , B 5 ik AR ok P ik 2L 5 o B e A B 1) TR IR o AE —
ANSETt T 2, BTk 2L IR LT 4E A0 5 A an FETRRS M AR 7 PR 2% L R T AR (BT s
JH) AL | 55 A R A P JEL A 8 T e R ke P R A  JHF 98 JH 44 e e 3 HF 4 4 4 [R] B
A KBS I RG TN GRS PRI 20) A R G (1l i 25 VRIS , B 4nHCY) AT HE I
R M BAE A 25055 R I (B0 £ Bk = FE By 2 1) o AR LEsR 7 = b, VRTTT =i
B M 258 T BT RE 1 A BB, 5 3 BUT I £ 48 A 9 5 491 G = E VPR 12 s T A X
JE W7 AR 1 (BTG 05 ) 28 s P B A0 PR R g A £ 6 R AH O R RE IR, B ek 2 i 1
HRLCREAR ) 32— 2D BERE SR AY, o AE — NSt 77 Ze b, BT AR BRI o 78 53— St 7 56
H, YRYTT B ARG ZEL R BRAE ) 4 B B ) B A ] TNK S 4% TR T BCRT TR

ZT

~d
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B35 R IP AE FRRE IR o

[0058]  friASC R R “THB ™, i i S 3B AN / B L ik 2 L 0 B AE HY) 4 8 B 50 20 /O
T8 BR B 15 B X BRARAG 21 AL 0 BURAE 5 BB AR R R AT 25 AL 0 B AE 1)
8k o #E NS 7 S 5 P I 38 L A AR SR AR FR) JE R £T 44 A 5 0 B3 BUTFIE 2T 4 A6 5
IR o AU £ 5 i B AR o £ 53— AN SE Bt 7 S8, ik 25 AL 2 3l 4 ] INK IR 42 w] VA
I BTG PR IE o

(00591 AR¥E“HRE" H 5 @
AL R A B R Y
[0060] A X G WAE S, WAREARR T4 5 AR ARG KRG S5 R A
ZINBR R SR BRI SR S5 B A A ST SRR IR FL B R T AN SE T R A N
—ANSEHT S 6 G R T R AT A BT BT A 2T 4E A 50 BB PR AR 2
JAE B3 00 1] INKGg A2 T V6 7 BOR] SRS R 9 AE BEORE IR , B AL AT E & Bz fa e 2
HIN .

[0061]  —EBMENEAL &)

[0062]  ASCHRALIZBA T (D AL E:

B

WE AL S DI IR 38 RE 5 ¥R )7 BRI A SCA T 3

0
-~
[0063] HN” N7 NH
F:'t’ R2

@D
[0064]  Je 2% b HEsZ 1) B AR S M A LA SR A A R AR L[R2 AR TR 2
[0065] H.i.
[0066]  R'HUAR B A HUAR ¥ C st J25 B S A U K PR J 25 AR sl oA B AR 1 3 5 ik A
PREE AR B AR AR 9 5 25 A e 2 B A R B A AR P e 58 4 B 5, R4 S5 R -
FEPA AL 0
[0067]  R*HUAR B A HRAR ) C1-s 9t J25 « B BRA AR P M0 M A J 5 AR ke o AR 1 e 32
e Bl A B B D5 T e 0
[0068]  FE—/Nsji 7 S, ik X (D A & A
[0069]  2- (2-% 0k £ B ) —4— (HH L 0 g -5 FH Bk i

0

=
[0070] /’H:j\)\NH?
H

[0071]  2- (- HE A FEEIE) —4- RO ER I Mg -5 H1 ik iz

N “NH,
[0072] \l/\ )I:Nj\):‘o

TZ

b
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[0073]  2- 2-FHIE2-FARC A L) —4- GFC LA FL) Mg -5 JE A%
0
[0074] W/Y‘LNHz
H2N =
T VO
O »
[0075]  2- (- L2 R IL) —4- R IR JE) msng —5—FH ki
0
N XY NH
[0076] | 2
HAN o~y A ? NO
H H ,
[0077]  (S)-2- - FEN LA IL) —4- OF T LA L) Mg -5 fE A%
0
N“XY" “NH,
[0078] )I\/jL
Y\H N~ NH
NH, <>
[0079]  (R) —2- (1-&FE-3-F FE-1-F A0 T Ii—2-FL & L) —4- OF T FEE L) WEng -5 fE %
0
S0
[0080] HoN N/j\N/ NH
° TS
[0081]  4- (ARIEE L) —2- (FF L FE) msng -5 i
0
S0
[0082] \"N)\N/ NH
e
[0083]  E2- (1-Z WL IENRE —4-FE Z FE) —4— (AN FEE FL) M8 g -5 F I i
By i
[0084] =
NJ\N NH
H
[0085]  fE—/NsLjifi =, RIA 2
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Py
[0086]
HoN

]

[0087]  f5l4m,

000 L0
[0088] -
HN , HN' , HN

L BN

[0089]  {Ex{ (1) B B i A Le st )5 S b, RN SCBEC-sle 38, Bl , RV A S A 2L LA T
e TR BT A S | 2 R R BRI S R B St T R RN R A AP T
R BT HEGRUT A2, 3- I BT A S Lo FR B I B A R Bl 3 R
PR B St T Ze b, RUAEURBAR BRI BB 3E , 91 40, PP 5 3R T 386 IR R0 VIR L
PRBEE A2 XA (1. 1. 1] RIS XA [2. 2. 2] 2 3  AE H B RS2t 77 b, ik 3 Je
PRI AT R AR IR AR VIR VPRSI OBUEA (1.1 1) R UG [2. 2. 1] B,
MR [2.2. 2] 1 FE A LLIXFE I SE Tt 7 B, i SR be 24— D el 2 1 2 - (Cr-adbt
F£) \~NR2+— (Co-3kE3E) OR\-NRC (0) R’ .—C (0) R* .—C (0) NR2.—C (0) OR” H-NRS (0) 2R’ HUAX, H
SRS AHELCr-a bt JE , Hor BT IR B AT e Bl A , AR 7 A Co-aJoe s, oA pirad e
FATIRHE AL B0, FriR R 4 — AN el 2 AN 3k L 488 BT 2 . —F .—OH.—0CH3 . —OCHF2.—
0CF3.—0CH2CHs—0CH2CH2F . —~OCH2CF3—CH20H . —CH20CHs —C (CHs) 20H.—NHz—NH (CHs) -—NHC (0)
CHz+—C (0) NHCH3+~C (0) N (CH3) 28%-NHSO2CHa HUAX o 75 L & (1) S it /7 S H 5 BT il I Joe B 4 — A~
BEZ N CFs.— (CroafiidE) — (Cr-e A dE) «—NR2— (Co-shi k) OR .~ (Co-skidE) OR” \-NRC
()R v—C(0)R +—C (0) NR2.—C (0) OR" BL-NRS (0) 2R HUAX, , He o - R A7t WHERC-o e 5, Hoep
PR e FEAT e B A , R ST 9 Co-a e B Horh Bl e JE A e 4 AL , AN R™ ST o
Cr-e P b 3 , o BT IR PR e AT e 4 9004k o 91 6, BT IR PR B 3 — N2 AN R L 43 VBT
F FRA 3 . —CF3.~F.~0H.-0CH3.—0CHF2.~0CF3.~0CH2CHs . —0CH2CH2F .—~OCH2CF3.—0 (JA [H
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JRAE R A GE AL 2R GE PEREAL o AR 7 9 18 ] A AR R A B AR PR A S HE R EUR
SR ZELE T B T A H R ZE R RA E R R RS E A A o A IR FE ) S
Tt 77 S, B AR I 2 L DEARIE (9] A IR 21 S AR Bl Rz SR 2T PR I) B R R AR

[0420]  7E 7 —/NJ7TH, A SCHEAL R A2 F 16 7 B 7 a8 Ik 0  JNK 1R/ B INK2 AT 7697 5L
AT FRT B RE R T332 BT iR D7 i B4 45 1A HL 75 EI XN SOA AE R AR IE L& . itk
FEIPAE A S ELFE R R M DT 4% 5 SRR I ME 28 51 SR 48 5 B S AU A AR B
98 3 12 VR RH ZE 14 Ml 2 0 s BE VR LT 44k 5 28 RE P i s s IE M % 25 6 (irritable bowel
syndrome) ; Wiyl P 45 W 28 s Wt B P 45 W %% s W B i (Crohn’s disease) ; F (K
(Huntington’s disease) ; FF 48 s BRAR 48 s "B 48 s 2 R MEAEAL s ZEBEARIE s TTRUME R 95 5 AEJBE
NE s BB FERE AL, s MU B AR G BB A s 22 O ZAE K O VR ZE s il 25 7 o0 W i3 B B
IR TN ) sl A A 40 s SR EE SR B R HE R I TR 28 B IR s 28 B 3 45 8L
Jz R (54, L FE AR AN PR T~ FH B L — P 8 200 « G405 4 B 5240  ZE Ao 55 I A B RS A O T
FREURD) s B Puae 300 s W B S VAR T s 2 38 B 3800 s AR S s B iR T K A o U S P
BB s VBIZ 5 B9 5 BE RRASAA 5 Jey i L 5 15 /M RHF AR B A5 P F 40 (497 4 25 = i A i
Pl ELRE (Limb crush) ) AHICI) SR ITLPTRE s BT s BT /R 2K G ER 6 (Alzheimer’s disease) ;
M4 7% Wi (Parkinson’s disease) s X 4H R B B B G4 (1) G5 LT 5 2803 Joid 5 I A8 A8 s 14k A
BB IR 5 SAA R 5 AN Fh 2 20 I 45 B B « B0 AR BRI B L SR SRR Ak
G TN = I 7N = = 711 N L o = NV NS N ) AN R e e e

[0421]  ZyWpdl AW ANEE 253842

[0422]  Ffrik — o Fh s g AL G 40 mT DA JRe 2551 L ks 2500 L A1) ORI GRS B BE R L R
SIS ol IE 27 | Y = SIS 521 28| N Ve (IR = I | I = 3 IR = 350 N e | R o
FLIRE TS5 I R 2 R R BB B /s T %0 G o A3 R ) 30 el e sk 5 FH ) 92 3R A
F B A HLECTE LA DR i) &, B I8 A6 HLECTC AL I 7450 G % 751 (48] 4 e U
H B (L ALEE  FLRE AN A 4R R T AR B A B R ) R R (B n A4 2R
Bt W IR AR YEER IR N RN BE I 5 S e R L B RS BT AR R B 4
FEREBUER) AR (B anie ¥y R FH R AP R 3R R T R UE K IR R TN B AP 4 2R BRI
SN B IR A BT AR IR  TIEE 7R (91 G R I R B R S IG K AR R T A R B e B R
BN) IR TR (451 G Ay AR R T AT I R R k) 997 i ) (A a2 P R A T R S
X FR R R B R R R B0 R R H R TR R 1 (B AT AR R AT IR IR B EN 4 BR) B V757
(51 G FR D 41 24 2R L 58 0 M PEE s Je P S T R R EE0) 20 AR (A9 Gn 2 TR S FR R 4T 4 20 W FRRE 71
(B ansK) FNIE S (el v g A IR B 20 1) AERTIR WA &, Brid — & FEms
WE VA VI A 2B TT DL AR 3k 21 B 75 R I 7KF B il dn, 72 B A5 & h 290 005mg / kg
X GARE Z Z10mg/kg X GARE , L IRFNE A A 25 H

[0423] &5 T X0 G = 2 2 W 0E A6 & W0 0 SR B R A 2 58 1Y AR Bl 3F AT Rl OR AR L
(health-care practitioner) [P AWKk E . — T T , TR & LM g tb &4 n] DLAE XS
G £90.005mg/kg X G 4K H 2 41 10mg/ kg X GAR E I FELS T —H1~41K, (H & _EiR5F
B AR PR SRR A S A BN 22 e S 48 AR B EE 98 B)) o £E — AN SRt T =, B
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A EAE290. 01mg/kg W RAR HE 22 2)5mg / kg RAKE L £90. 05mg/kg Xt RAR HE 22 2] Img /kg X R
PRE 290, Img/kg X FARE 2250 . 75mg/ kg X RARE 8L 20 25mg/kg X R AR H 22 £)0. 5mg/ kg
X GARE AE— DLW TT B, BERG T MHE AR REE SR T, Frid — 2 FEmsng 4k
B W 25 24 5P B T 1 G 14 8 O B A S A ) R RN 5 2 1B A0 S R 3R AR — A
STt TT ZE M, Ry S B I N FH A A4 Bt PN % R B 200 01— 10uMP) IR & o

[0424]  7E 5 — NS 7 b, A SCHR ALY /2 F T V0 97 BRI DT 2 i 5 3R EL I 7V AR
£70.375mg/ RZE£)750mg/ K £10.75mg/ R & £)375mg/ K~ £)3.75mg/ KB L) T5mg/ K ¥
7.5mg/ KR A& 2)55mg/ Rk Z118mg/ KA Z13Tmg/ KW G FEWEWEAL S W2 T A H 75 LR X
%o

[0425]  7E 55— NSt 7 S b, A SCHR ALY 2 F T V0 97 BRI DT 2 i B 3R ELI 7 7 AR R
Y)1mg/ R ZE£11200mg/ K Z110mg/ K 2 £11200mg/ K £1100mg/ K £ £11200mg/ K« £1400mg/
RAEZ]1200mg/ K £1600mg/ K & £)1200mg/ K « £1400mg/ K £ £1800mg/ K BL£1600mg/ K =
21800mg/ K1) R I REL S T A BT LN G A — NI ST B, A
TE 77 A 35 K 400mg /R . 600mg / R B800mg /K () — 2 FLMENE & W 4h T I 7 215
%o

[0426]  7E 53— AL SR, AR SCHR AL 2 A5/ T 20 1mg F#1200mg « £ 35mg F1£91400mg +
£1125mg F1Z11000mg + £1250mg F1£71000mg B, £1500mg F1£)1000mg . [8] ft] — 2 FEBENELL 5 W)
F1°) EELANE 1) 8 ) 5

[0427]  FE— MR SE M 7 Fe , A SCH AR 2 0 5 29 100mg 2 400mg Y] — 28 FE ek &
W) BEAN ) 5

[0428]  1& 5 —ANsEit )y R, A SRR 2 AL 7 Img . 5mg . 10mg + 15mg » 20mg » 30mg « 35mg +
50mg.70mg~.100mg.125mg+140mg~175mg-200mg.250mg280mg+350mg.500mg.560mg~700mg
750mg  1000mg £ 1400mg F] — 2 J W% g A4, & 1 1) B o7 751 i 514 o

[0429] B BEMENEAL A WA LLBER 2 T — IR IR s IR PUIR B 2 0% o 7E — AR il )
St 7 229, 600mg i 600mg LA T I AT LLVE y— H — IR & 45 1, Tk i 600mg i) 771 &
AR T A HFERN RS T — H MR,

[0430] R 1 A fEEE W, , B B ST LA IREE T o FE— DSt 7 29, M 0 ks
T, R B NE AL A R B B K — g T AR R — AN ST B, Bk R
Yo SR /K BER T (B a3 v 8y R E MR B A D IREG T -

[0431]  Prik — S JEMENEAL ST LA SUE N VLN IR N 328 B2 R IDK N B2 R VB
L0 N ol NN S BN 2 B SRS B2y AN = 7 ) B AL QAN ) =i = o = BN 1057 1 Q]
77 2UBE 25 PR MLl 25 4R g 5 AT 053 H R T B 22 i [ AL

[0432]  FE— AL TT R, AR ST LR A2 B A 2 AR E A A YT oA A R R R
TR BN R TR S

[0433]  1E 57— ALt B, A SR 2 A5 A B E N 2 et & A5 Bl
FERZ I BRSO I H B, Hor 24 2% b AT 252 1 044 Bl 1 T B0, 2 RO 7] 4 R 51 i H
REW AT b, ik &2 4 MAEY .

[0434]  Fra 21 A4 w] DL 2 R 7] E IS A 571 B B 55 S v VR B W A R S BB TR S A 7
HVR =558 3K o 2H & 4 T 49 T 1) sl £ 51 B B 7 b 2 R 2l E RN 7 (8 43 3, BT
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LA AN 751 Bl e B 7 Bl AR 1) 7 (AR R o 75— AN St 77 R, BT v VR A2 FR KV 1 3
I (Flan IR L) Hi & . — RIS , BT A ALY R B 24k 2 1) & J 7 6145 o F
TR AT S A G B AR R R S, RS R IR S Y R T R EE Y, AT il
I FE T o H P B AR RE ) QLT (RN R T R IR o, 491 tn v 22 AN [E] Ph 2R B vE ¥k
R4 2R 0 2 25 b Rl i 20 4 2 VB SS 0 an SRR L T EE I N EENE L 5k (grain
flours) FIZEAAR o] & 14H7 o

[0435]  Jsfilmlad o B4 Ik v  d O Y v DR BRE I i DRI % o BT TR T 7 E
T2 NFRRETR R 71 T 7R A A 7 DL S B I A 6 ) o IR ) R ) B0, 3 451 % e 2%
BRI Ve FALBE  H R B =08 VB IR A B RS O HLER S (9] n LA BN) AR DKM - Atk
AL AT YA R B R ARG A 77 A a0 e K « B R AR 40 dn LB L b
SRS T o R ARG SO JI AR A 5 P, B0 A& T AR B e FR ik F I A 4 32 VIR O 0%
M e 55 o 5 0 I O FR A 2 R mT ARG A7)

[0436]  7E Jy 55, 9 797 1k AR SR 7 o AsE b T TR RT e 2 0 7 1 o VT 7R T
16 W U A R RIS TR B A TR A A T PR AN S A A A I S T AR o e 7R AR R A
VR S 2 10K DA 23 i v 7R R RS TR i AL S WD B 0 5 o B AT VLT VE A R A4 ER LR R AR
Jie o B EL AR, 1 U, FOK AT SR A LA 4E 3R VB IR I b ORI AR 4E 2 R R OR
SRUEAT BH B T2 IR HETE IR IR I (guar gum) ARGV MR Y BR4F4E R DL K+ =6
FEBR RN T LA FH o 70T LU R RS AR A R R 7] A8 8 57 Bl R RSB DR 75103 47 A0 A DA oo AR
Jr R RS AR o P 2H 4t T TR ) SR Py 7R 490 T e e A o 7 A R A e A
s/l

[0437] 475 B0 R ARMEIEAL & AR R g T, M R B iR W DAfSE Rl AT I 2
AL 28 R AR 70 5 J5i , e T e o e R 8 A T SR T e e o AR T M A R T (L, R )
RSP FENE O 1) I Z M.

[0438]  Ffrid — 2 Fk M g A4 S W A R0CR AT aE e I8 B A 1 7R SR LB R B RE K o 51 4, BT DA
JITid — s BB NE AL S VI 2 1BV R ) /N AL TR X B/ N AL N B ZE 57, B R A 2%
BN E Z BRI E LR R B Z N AL, N ALRR G e i i % v
FRER R ZE 7R AT DA FHAR BTV H A ] Fon ey a] J B ) 9 A0 4K o L 22 0] LUOKs: 15 i &1 ) 551 il A
RAIPY s BRI I — 28 5 W g A4 5 ) A B 7 AE VR M B LA VA 2, 3 0 VB A IS g %
18 7385

e

(04391 % thy LA S M) A2 PR T 53 7 S A2 R ) 1 4590 5R Bl 2 Chemdraw Ul trag. 0
(Cambridgesoft) HH L BN ZHR A TRk A 4 R HPEP2E L2 S5 KO 1 R 7 52
7 125 1) Cahn- Ingo | d-Pre Togik I A U A A 5T LGS 50 B8 4 0 S o 24
IR P L7 75 B P

(04401 {5 575 :
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DCM —A Y
DEA —LE
DIEA NN-= 7 & K L&
DMA NN-— % & 2.8 B
DMF NN- = ¥ & F Bt iz
DMSO = TR,
EDC CAE-N N -=—F R R L) m s — T 8% 3
ESI LA A
HATU > BB B O-(7- B2 EHF = v4-1-£)-N, NN, N-v9 F
k48
e I-#2 kK5t =k
HPLC 5 ARAR Bk
[0441]7 | HTRF 1R B 1) %98 38
LCMS AR ik ik Rk
mCPBA R EART R
MS Ji ik ik
NMP N- ¥ S o0& 47, B
NMR M 23k
SFC R s FiA Ak & itk
TBTU w9 R ER O- K H =»k-1-ZE-N,N,N"N'-vg- 7 2 Ji 45
TEA U
TFA ZRLE
THF 9 Sk
TLC R Gk
[0442]  AEWE K
[0443] S fsl1: 4- ((IR, 3R) ~3-FRIEIF O HEEIE) —2- (I, 4R) ~4-F LR O AL EIE) W
WiE —5— FF gt fi
@]
O, 0L
[0444] "H N~ NH
O"’OH
[0445]  4-F-2- ((r,4r) 4-H AL CREREIL) g -5-F i K2, 4- &g -5-FH i

7
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(1.2g,6.93mmol) K TE/K Z. 1 (10mL) IEW AN (1, 4r) —4—FF A FEFA O i (893mg , 6. 93mmol) )
To/K B (10mL) R AE-60°CYR A, SR Ja i INDIEA (1.34¢g,10.4mmol) o KR S HITE-60°C
PiHEL . 5h, IR S EE IR T W B B3R 57, BRAR e RE i B alifh (H9.1%-25% &
& PRI AT ITE N3 . 296 -4 7% FIBEIIDCMBERL) , 453 2P M e dl A (U F ik 25 58) , 2 N
L E AR 4-5-2- ((Ir, 4r) —4-H EFEIR I L) ming-5-H i (560mg, 2. 10mmol , YL K
30%) A H AP 2-F-4- ((Ir,4r) ~4-F AR O R ) miE-5-F 15 (227mg,
0.85mmol ,Jx#12%) MS (EST) :m/z 266.9[M+1]",

(04461 33X P ot e g R P 2455 A2 38 3 O 1t T A7 1) SR AL SR SIS 3 o 188 23 B o ol AR
SEE RS AETHE (10mL) A2 /K (ImL) B HAE R AT 4-5-2- ((Ir,4r) -4-FEH LA DR EH L)
B E-5—F i (50mg, 0. 18mmol) FIPL N4 (Raney nickel) fE=E IR EE A% (hydrogen
balloon) FHEHEIS R K 1R AWl € , YEIR 45 ) 38 L S MR 1) 4 BUHPLCAE AL (10% ~40% 2.
i5+0.005% 2D 5 3)5- (FIFEF L) -N- ((r,4r) ~4-HE LR IE) mEng-2-% (25mg,
0.10mmol, 5t %58%) .'H NMR (CDC13 300MHz) :8ppm 8.23 (s,2H) ,4.96 (d,J=10.0Hz, 1H) ,
3.85-3.73 (m,1H) ,3.69 (s,2H) ,3.34 (s,3H) ,3.22-3.11 (m, 1H) ,2.15-2.04 (m,4H) ,1.44-
1.34 (m,4H) ;MS (EST) :m/z 236.9[M+1]",

[0447]  [AJFE, K AETHF (10mL) A2 /K (ImL) B9 335554 1) 2-F-4- ((1r, 4r) -4-H = EH O
Fe HE) wEnE-5-H i (50mg, 0. 18mmol) FfT N R 7E = il  AE S A N HE I KR G
JE VBRI 4 5 8 SRR ) % BUHPLCAEAY, (10% ~40% 2 JiE+0.005% 205 R) , 15 35— (G 5
FHJEL) —N- ((1r, 4r) —4-F L3R O 3) M5 nE—-4- % (30mg, 0. 12mmol , Yt %66 %) - 'H NMR (CDC13
300MHz) : 8ppm8.46 (s, 1H) ,7.84 (s,1H) ,7.25 (s, 1H) ,4.00-3.93 (m, 1H) ,3.79 (s, 2H) ,3.34
(s,3H),3.23-3.14 (m, 1H) ,2.14-2.02 (m,4H) ,1.48-1.22 (m,4H) ;MS (ESI) :m/z236.9[M+1]",
[0448]  B.4- ((IR,3R) -3-FF IR A L) —2- ((1r,4R) —4-F F LR O R & FL) msng —5-
G B 4-3-2- ((r,4r) ~4-FE R D L) Bng-5-FH 5 (236mg,0.88mmol) « (1R,
3R) —3-F A B (151mg, 1.32mmol ; UTetrahedron:Asymmetry 15:2051-2056 (2004) H
TR ) 7 V25 1 4% ) AR ER 56 (573mg, 1. 76mmol) £E /K IE T % (20mL) 1 (KR & W 7E120°C1E
BT HFE3hAE VR & TE K FIDCMZ 8] 73 B o ¥ B HLZ & IF IR 48 ATERE IR B afitk (H
16%-50% L PR Z TG AT B 13 . 2% 4. 7% H BERIDCMEE ) , 15 204- ((IR, 3R) —3— 2L IR
OB —2- ((Ir, 4R) —4-H B IA LR H AL e —5-H I (140mg, 0. 40mmol , Y %46 %) ,
A i 44 MS (EST) :m/z 346.0[M+1]7,

[0449]  C.4- ((IR,3R) -3-¥FEIM I EFE) —2- ((1r,4R) ~4-F EHFLIF O LR FE) mEnE -5
B % o 4 ((IR, 3R) —3— 2 LI L 3L 0 3E) —2— (11, 4R) —4—H S L PR O J S ) W g -5
i (140mg, 0.40mmo1) 5 F-DMSO (10mL) H , 7E = I~ I\ 1O 1 A1 & A A B /K I 7 AN 1O it
ANE KB (30%) oK S NIRSPITES0°C R it FE6h o 18 J B R A W0 7E /K FIDCM-7 I (5
D) Z [ B A HUZ G IF IR g FAErE R B gtk (FH50 % —75% £ R £ T8 1 A i ok A
4.76%-9.1% H EEHIDCMBEL) , 1554 (IR, 3R) -3- 2 FEIF DA ) -2- ((r,4R) ~4-F &
FEPR O L S L) ms g -5- H ki (103mg, 0. 28mmol , I Z70%) , At E 44 . 'H NMR (DMSO-de
400MHz) : 8ppm 9.00 (d,J=5.2Hz,1H) ,8.33 (s, 1H) ,7.54 (brs,1H) ,7.00 (s, 1H) ,6.81 (s,
1H) ,4.47(s,1H) ,4.28(s,1H) ,3.81(s,1H) ,3.63(s,1H) ,3.22(s,3H) ,3.08(s,1H) ,1.98-
1.54 (m,8H) ,1.41-1.14 (m,7H) ;MS (EST) :m/z 363.9[M+1]".
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[0450]  sjitif5]2:4- ((1S,3S) —3- ¥R FEI L FEF L) —2- ((1r,4S) —4-HFE LR O FLH L) w5
g —5—FF i %

0
o)
~ N/Q§[%\NH2
W A 2
N~ N7 NH
H z
O‘OH

[0452]  A.4-((1S,3S) -3-FFEIM LI A FE) —2- ((1r,4S) ~4-F EHIE I O LR IE) mEng -5-
HIG s 4-5-2- ((Ir, 4r) —4-H AR PR LR L) e —5- /i (236mg, 0. 88mmol , 3% A S Al
RERK) « (1S,3S) -3-F I EF (209mg, 1.33mmol ; W Tetrahedron: Asymmetry 15:2051—
2056 (2004) A3k it 7 V2 1 4%) AIBRER%E (573mg, 1. 76mmol) FEJE/K IE T BE (20mL) F (VR &
YIHE120 CAER/S B it HE3h AF IR S WAE K FIDCMZ 8] 43 iR o B4 A B2 I R4 ANAE R IR |
aifk, (FH16%-50% Z. 12 Z. T A K A3 . 296 -4 . 7% FF R (I DCMIE i) , 75 51)4- (1S, 3S) —3-
PRI O R R IL) —2- ((1r,4S) —4- AL O & ) g -5-H i (140mg, 0. 40mmol , it %
46%) , A 44 MS (EST) :m/z 346.1[M+1]7,
[0453]  B.4-((1S,3S) -3-¥FEIM LA FE) —2- ((1r,4S) ~4-F EHFL I O LR IE) MEnE -5
F R - B4 - (1S, 38) —3- R FE A O A ) —2- ((1r, 4S) —4- 1 AL 3R O 3L 1 JE) g -5 F
i (140mg, 0.40mmo1) 5 F-DMSO (10mL) H* , 7E = I~ I 1O 1 A1 & A A B /K I i AN 1O it
AMEUKIET 30%) o R MRS YTES0°C R Hil #1:6h . 1l s SR A P75 7K FIDCM- 53 I B (5
D) Z [ B A HUZ B IF IR g F e rE iR B gtk (FH50 % 75 % £ R £ T8 14 A i Tk A
4.76%-9.1% F EERIDCMBE ML) , 15514- ((1S,3S) —3-F2 PR L H FE) —2- (11, 4S) —4-H &
FEI O RS AL ms g —5-FH i (102mg, 0. 28mmol , WZZE70%) , Al 44 . 'H NMR (DMSO-ds
400MHz) :8ppm 9.01 (d,J=6.0Hz,1H) ,8.34 (s, 1H) ,7.56 (brs,1H) ,7.02(d,J=4.8Hz,1H) ,
6.82(s,1H) ,4.48(s,1H) ,4.29(s,1H) ,3.81(s,1H) ,3.64(s,1H) ,3.23 (s,3H) ,3.08 (s, 1H) ,
2.01-1.55 (m,8H) ,1.41-1.15 (m, 7H) ;MS (ESI) :m/z 363.9[M+1]",
[0454]  sEjitafs3:2— ((1r,4S) ~4- LA FEA IR IE) —4- ((1S,29) —2-FRIEIN LI L) 1
g —5— FH I fi

[0451]

O

[0455] -.,HJ%N "

O,‘OH

[0456]  A. (Ir,4r) -4-FFRHEA LT R T B A= T, M (Ir,4r) -4-2 EH OB
EhR L (25g,217mmol) 7F —MEkE (200mL) H A &P I AN EE AL A (8. 7g, 21 7mmo1) FA7K
(150mL) ¥, SR J5 BN Bk R U T lig (47g, 270mmo1) o ¥4 BT3B AP0 76 = I T i+
15h o 46 JFURMFE SN S BR 22958 R, Bl W 7KW R o 908 [l il ek o 8 Wi B ke ok, SR J T
153 (Ir, 4r) ~4- 2R O I EIE FIRBUT B, A GE 4 (33g,0. 15mol , Y %92%) . '
NMR (DMSO—-ds, 300MHz) : 8ppm 6.65 (d,J=7.5Hz,1H) ,4.48 (d,J=3.0Hz,1H) ,3.14 (s, 1H) ,
1.77 (m,4H) ,1.37 (s,9H) ,1.14 (m,4H) .

[0457]  B. (Ir,4r) -4- L HEA O RGBT B ER S, E0°C, 14 (Ir, 4r) —4-
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PRI A R BT g (20g,93mmo) (1 G 7K THE (100mL) 33 H 7 L in NS AL (4g,
100mmo1,60% FIH i) AR AV TR E Z R IFHFE30min 7/E0°C, H i 2 4t (16¢,
102mmo1) {9 JG/K THF (50mL) ¥ ¥ N 2VE AW, Bk S IR S 40 #2160 °C ik 15h. 7E 74
HBEiR 25, ERAEDEIATK-—IK (100mL) F . F/KIBEWH LR L1 (100mL X 3) ZHL, ¥4
AN ER K PEss , BRI T8 )5 1 I8 - B2 IR AR IR - R R I FERE AT b atifh (FH5%
~30% 1% eI A Bk i) 53 (Ir, 4r) ~4- AR OGP R T R (3.7¢g,
15mmol, X Z16%) . 'H NMR (DMSO-des,400MHz) : Sppm 6.70 (d,J=7.6Hz,1H) ,3.42(q,J=
7.2Hz,2H) ,3.11-3.17 (m,2H) ,1.92 (m,2H) ,1.74 (m,2H) ,1.37 (s,9H) ,1.21 (m,4H) ,1.07 (t,
J=7.2Hz,3H) »

[0458] C. (1r,4r) -4-Z AR CORLEEEREE . F (Ir, 4r) —4- A O A FEF IR T
(3.7g, 15mmol) 7E H B 3h VAR (2M, 20mL) H VA VR AE 2 il T 30k 2h o 4 I MR & WA D s
TR (Ir,4r) ~4- LR ZEH R R IR 2L (2.7, IE100%) »

[0459]  D. (1S,2S) —2-Z =M K EE LR ER - (7] (1S, 2S) —2- (R & 2E) P LMk (4. 5g, 22mmol)
ANELEZ (0.5mL) 7€ FFEE (100mL) HF AR N 10wt . % SIS PERR (500me) o KR S =
TRAEZE A 40psi) FHHE24h o I8 H MR A0 770 I ok o IR 4 YT, 73 21 (1S, 2S) —2—- 28 FE I TR BT
LEE L, B AR (2.14g, 156mmol , 93 %) »

[0460]  E.4-((1S,2S) —2-F2FHEIF AL EIL) —2— (H Wi HE) s ng —5-H R £ I - 42— (F
B L) mEngE-5-F R 2.5 (1.4g,6.0mmol) « (1S,2S) —2- S FE ¥ TR £ W6 2k (0. 7g, 6. 9mmol) F1
DIEA (1.0g) 7E ZE% (20mL) FF VR A WTE60 C N 15h. fEA EN B iR 2 J5 » 5 [ NI ok
9, FR AR AT L4tk (FH0~10% LR L Be i) A M Bk Ge i) » 15 24— (1S, 2S) —2-$23&
IR R L) —2- (P AL) MEnE-5-H R 4l (1.3g,4.3Tmmol , YL #73%) , N H €[] 4  MS
(EST) :m/2298.5[M+1]",

[0461]  F.4-((1S,2S) —2-FFE IR IE R FL) —2- (AR IE) ming-5-FH R . [ 4- ((1S,2S) -2~
FRILIA AR AR -2 (W) g -5-F R & s (1.3g,4 . 37mmol) ) £ EE (15mL) ¥ H b
NEAMWBIKEER (15mL, 2N) , H AR G WTE iR T HRE Lh i 4 R FE R BT, [ SR A
W PV R A5 R 7K s R A A o FEE ] de ok ok B SR o, SR 5 188, 75 2104 (1S, 28) —2- %
FEIR I L) -2- (AR 3E) Mg —5-H g (1.0g,3.7mmol , I E85%) , N H o [H 44 MS
(EST) :m/z 270.6[M+1]",

[0462]  G.4-((1S,2S) —2-FR B IR FL 2 JE) —2— (PRI ) s mg -5 FH I % o 54— (1S, 29) -
2-FREIR R R L) —2- (B k) WEng-5-F R (1.0g,3.7mmol) & fb%% (0.989¢,
18.5mmol) JHATU (2.25g,5.92mmol) DIEA (2.39¢g,18.5mmo1) A11-HOBt (0.80g,5.92mmol) 7E
DMF (10mL) A ¥R A 7E =i T HidE2h RBVRA YK (5ml) #6%E , S AKR A 8. 4
fig (20mL X 3) ZEHY . & FF- KA HLZE F R K i , MR AN T 158 Ja ik i€ o L 2S AR R JE M - B R &%
WITERE AT B 4ifh (FH30~50% 1R £ T i A i e e i) » 19 34- (1S, 25) —2- R FE I 3 2
) —2- (%) BENE (pyramidine) —5-F EE % (800mg, 2. 98mmol , W81 %) , A il
R MS (BST) :m/z 269.4[M+1]7,

[0463]  H.4-((18S,2S) —2-F2 I IR FE 2 Ok) —2— (FF R me ot Ot ) g —5— HH B Jic o 11 4 (1S,
2S) —2-FRFLIN R HLE L) -2 (FR AR L) m g -5 ik % (800mg , 2. 98mmo1) 7E PR A (10mL) HH ]
BEYT I E —BRER 4T (4.66g,7.45mmol) (7K (10mL) ¥, ¥ TR EME SR T
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Pk 2h o 2 ah FURHE RN, (3 [ VR A TE LR L1 (20mL) F17K (15mL) 2 [8] /3L - 7K )2
LR T (20mL X 3) ZEHL . & A HLZ F /K ek , S mBRAN T 1 e i I8 . B2 28 K I8V
3 38)4- ((1S,2S) —2-F2 IR IR L) —2— (FF LRt 2 ) s -5 H B i (700mg , 2. 3mmol , i
K78%) , N MS (EST) :m/z 301.2[M+1]7,

[0464]  T.2-((1r,4S) -4-ZFAFEM O IEEE) -4- ((1S,25) 2- R HLIA R IR H L) BEnE—5-
HE % . 44— (1S, 2S) —2-FR BE PR I SR 2 2) —2— (FF L ff k%) g —5— FF [k i (700mg,
2.3mmol) « (1r,4r) -4-Z A FHEI O L EE L £ (668mg , 4. 66mmol) FIDIEA (600mg, 4 .66mmol) £
TR (10mL) VA TRAESO C N1 5h 7E A EN B IR 2 5 , W46 SR A1) B ik S W v
T 2 2,15 20mL) H o A AL KRR K e , SR N T8 fa i 8 « B 23 2R IR - bk
AWE R I A4 T HPLC AL, (40-75% £ JE+0.05% A AL E I /KW, 7. 5min.) , 15 52—
((1r,4S) ~4-ZFHIEIMCFEE ) —4- (1S, 25) —2-FR IR FE L) mEng -5 fEi% (320mg,
0.88mmol , ¥ 38% ,m.p.126.0~126.6°C) , A {A.'H NMR (DMSO-ds,400MHz) : Sppm 9.02-
8.93 (m,1H) ,8.32(d,J=9.2Hz,1H) ,7.60-7.51 (m,1H) ,7.04 (d,J=7.2Hz,1H) ,6.88(d,J=
7.2Hz,1H) ,4.82(s,1H) ,3.99-3.89 (m,3H) ,3.42 (q,J=7.2Hz,2H) ,3.15(s,J=6.0Hz, 1H) ,
2.10-2.06 (m,1H) ,1.97-1.77 (m,5H) ,1.66-1.60 (m,2H) ,1.46 (s,1H) ,1.28-1.18 (m,5H) ,
1.06 (t,J=7.2Hz,3H) ;MS (ESI) :m/z 364.3[M+1]",

[0465]  sjfafsi4:4— ((IR,3S) -3-FRHEIM L IEE L) —2- ((IR,4R) —4- (F L& I 2E) 2R
OV BE S0 Mg -5 Bt i

0 0
O
[0466] “N"NZ NH

[0467]  A.4- ((IR,3S) —3- IR L IE &) —2- (FARIEL) mEnE -5-H iR B8 . 75 IN ADIEA
(4.93m1,28. 2mmol) FH MFARN60°C Z 7T , Kr4-F—2— (i k) m&ng —5-H iR 4 I (4. 38g,
18.82mmol) A1 (1S, 3R) —3-F I L BE (2.276g,19.76mmol ; Wi Tetrahedron: Asymmetry 15:
2051-2056 (2004) H IR F T EH14%) ¥ T LB (T5mL) HH o 27N 5, LOMS 27 it 75 740 o
e ) FE 0 o e A AT B HE 5 v i A BEAE 340G SNAP Biotagedt: E4lift (20-
100% 4R L BREI T k) , 45 214- ((IR, 3S) —3— LI O AR & AL) —2—- (IR L) MEnE-5-H IR &
fig (5g,16.06mmol , Wi %85%) , N A LI HAIRY) sMS (EST) m/z 312.1[M+1]7,

[0468]  B.4- ((IR,3S) -3~ IF L IR IE) —2- (F L) mEnge -5-H IR . 7E I NS AL
T MK, 20mL, 40 . Ommo 1) F7E = i F AR A0, K4- ((IR, 3S) —3- 2L A L B
) -2 (FF i 4ik) ms g —5-F g 2. T (5g, 16.06mmol) V& T £ 8% (50mL) # . 30min /& , LCMS &R~
K53 72 e 5 10 74 o1 & o 38 e N T Ay AR IR KA i v R R BETR B )« IS U iE &2k
JEJE TR, 5 34- ((IR,3S) -3-FHHA O HEIH) -2- (F A E) Wng-5-F R (4.5¢,
15.88mmol , Yt #£99%) , N 4 [E 44 ; 'H NMR (400MHz , DMSO-de) Sppm 13.21 (br.s.,1H),
8.44-8.54 (m,2H) ,4.74(d,J=3.90Hz,1H) ,3.97-4.12 (m,1H) ,3.56(d,J=3.12Hz,1H) ,
2.46 (s,3H) ,2.05-2.16 (m,1H) ,1.84(d,J=10.15Hz,1H) ,1.65-1.80 (m,2H) ,1.11-1.36 (m,
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4H) ;MS (EST)m/z 284.1[M+1]+.

[0469]  C.4- ((IR,3S) -3- ¥ HE I IR IE) —2- (L) msme -5 FF Jk A% - 78 i N Sk
(4.25g,79mmo1) FADIEA (13.87mL, 79mmol) Z i, K4- ((IR, 3S) -3—f2 R O I & 5 —2- (F
i 3i) MEIE-5-F R (4.5g,15.88mmol) FIHATU (9.06g,23.82mmo1) ¥ TDMF (75mL) 1 Jf ik H
EZ IR T HFEmin K S BYIFE =R S A FELCMS B /R B i P2 o g 2 5 o A
SSIAE KA TR R 2 1A 43 L o FE BRI AN T8 i SE A4 & (condensing) Z HT, AHLE
FHER KB — R THE 5 , 38954 ((IR, 3S) —3- ¥ 3 O L A Bk) —2- (FR B 3) g -5 FR G
1z (4.19g,14.84mmol , YL #2893 %) , Jy K~ Eufdi] 44 s MS (EST) m/z 283.2[M+1]7,

[0470]  D.4- ((IR,3S) -3- ¥ FLIF OV I & FL) —2— (FF LAk Ik ) mamg -5 H I i . 54— ((IR,
3S) —3—Z I AL IEL) —2- (i 3L) Mg ng —5-H B i% (302mg, 1.070mmo1) V% F-DCM (10mL)
AIPIEH (10mL) 71 o 4R J5 I AmCPBA (479mg, 2. 139mmol) FH7E = I R Ht 4k R N4 . 90min )5 ,
LCMS &7 BT 75 P24 oy 206 @ T i N 10mL 10 % A BT BR AN 7K VA TR e S 0 K o T 4
5r 8P JE i [ NITE LR L TR AR 2 18] 43 B o« B HLZE SR J5 FH VR RN B R S B A 3 /K e v o 7
GHANZE LW SIS 200, G H K EH OIR CBES% =R T8 5 . 3k
34— ((IR, 3S) —3-F RN L AR Z L) —2— (FF L ht I ) mas g -5 FH 9 % (259mg, 0. 824mmol , i
R17%) , NEAGE A MS EST)m/z 315.2[M+1]7,

[0471]  E. (IR,4R) —4-Z FE-N-H IEIA e HH Bk i o 4 (IR, 4R) —4— (F JE U B RS A
FEF LR T NS (0.411g,1.603mmol) ¥ T-DCM (5mL) A, FITFA (5.56mL,72. Immo1) 4b ¥ Jf:
EERTFHALIWLEETS FRDEBEAN G, BRRWET GBS Phenomenex
Strada—X-C[| #HZEHUH: b FI300mL I £ 15 st o A8 MU FE BV R, P 7 AL S DA 1
HORETBUH R o 72 317 T kb B B R AL S IR, 13 21 (IR, 4R) —4- B -N-H L3R O e H
Bk (0.230g,1.475mmol , L Z92%) ;MS (EST) m/z 157.0[M+1]",

[0472]  F.4-((IR,3S) -3-FFEIM IR FE) —2- ((IR, 4R) —4— (FF I 3 F i 38) PR L
5 EE-5- G K 4- (IR, 3S) —3-FR IR L &) —2— (FF M I 22 s e — 5 HH Ik fi
(0.231g,0.736mmol) « (1R, 4R) —4-2 FE-N-F FE PR 2 e i (0. 230g,1.472mmo1) \DIEA
(0.514mL,2.94mmo1) FIDMSO (4mL) & FFFH:4E100°C K In#kah. B E T 2 RG], BERY
BT /D EMHR B, BAERIRERH: b4tk (0-15% & A F EEIDCM) , 4 21]4- ((R,
3S) —3-F R O A L) —2- ((IR,4R) —4- (FH R ZU L H L JL) —3A O R 0ik) Wi g —5— HH [ i
(0.106g,0.271mmol , L Z36.9%) , N B A MS ESD m/z 391.2[M+1]";'H NMR (400MHz,
DMSO-dg) Sppm 9.10 (br.s.,1H) ,8.33(s,1H) ,7.68 (br.s.,1H) ,6.92-7.29 (m,3H) ,4.67
(br.s.,1H),3.87 (br.s.,1H) ,3.41-3.71 (m,2H) ,2.55(d,J=4.30Hz,3H) ,1.66-2.16 (m,
9H) ,1.00-1.47 (m,8H) »

[0473]  sjfafs5:4- ((IR,3S) -3-FREEIM AR L) —2- ((Ir,4R) —4- (FAREE ) O HE
k) ms g —5— F Ik e SR R 2h
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[0474]

“'N
H
OH

[0475]  A. (IR,4R) —4- (5~ FEF WL -4- (IR, 3S) —3-FR L3N O FL &I Mg -2 - FE = FL)
RO (F3E) SRR BT S B4 (IR, 3S) —3-FR 3L IR O L 3E) —2- (FF Lk 3% ) s -
5 fi% (0.397g, 1.264mmo 5 3% A SCHTR & B « (IR, 4R) —4-Z B30 O - () AR H IR
AT HE (0.577g,2.53mmol) \DIEA (0.883mL,5.05mmo1l) FIDMSO (4mL) & 3 FE4E100°C T ik
2ho FEJUE T 28 RIS H] 5 RS T B DR EE R, ERERIRERAE EIRaifl (0-15% =
AP B EZ IDCM) , 5 3 (IR, 4r) —4- (5-F A I -4- ((AR, 3S) —3-FR M O A H L) W5
ME-2-FE 5 38) R B - (FF 38) R IEH AU T 8 (0.210g,0.455mmol , WL 36 %) , N H ¥
AMSESDm/z 463.3[M+1]",

[0476]  B.4- ((IR,3S) -3— ¥R I A FE) —2- ((IR,4R) —4- (FHRLEH L) LR FE) %
WE-5-FH BRI B R 1 B (IR, 41) —4- (G-F B B -4- ((IR, 3S) -3- R AL ZAL) g -
2-FEEIE) IR (F 3) &R E R R Tl (0.150g, 0. 324mmo1) ¥ F-DCM (2mL) H , -4 In
TFA (2mL, 26.9mmo1) o ¥4 BT A3V M AE 2R T HEHE Lh, SR 5 U iR 4 - ik AR )id it i) % BUHPLC
aifr (5-40% LW /7K, 20mL/min.) , 15 2hs 8L &40, AR I TFA-EE 7R 0E k46 &%
Bt S8 5y R R T B, BN EACE AN MBI 5 3mL) o B BT A3
AR S W4 IR 2 8 P EE I, 15 214- (AR, 3S) -3- R EM DI Z L) -2- ((1r,4R) -
4 (F S HE) S I IE) meng —5-F ik % 2 iR £k (0.063g,0. 158mmol , UL % 48.7%) MS
(ESDm/z 363.5[M+1]7;'H NMR (400MHz , DMSO—de) Sppm 9.94 (br.s.,1H) ,8.83-9.01 (m,
1H) ,8.38-8.49 (m,2H) ,8.15 (br.s.,1H) ,7.64 (br.s.,1H) ,3.96 (br.s.,1H) ,3.69(d,J=
13.67Hz,2H) ,3.49(d,J=11.32Hz,3H) ,2.97 (br.s.,1H) ,2.52 (br.s.,2H) ,1.69-2.17 (m,
7H) ,1.09-1.53 (m,8H) .

[0477]  SEHEM16:2— (4,4- —HFIP I IE) —4- ((IR, 3S) —3- R JL3A O FL G JL) msng —5-Ff
Pk fz
(@]
F
Q mﬁk
[0478] N” "N” "NH

[0479]  ¥g4- ((1R,3S) -3- R LR E 5E) —2— (FF Mt I 228) w5 9% i (478mg,
1.521mmol ; ¥ A SCATIR A ) 4,4~ H IR ZEhiR £ (522mg, 3. 04mmo1) \DIEA (1.062mL,
6. 08mm01> FIDMSO (8mL) E IR Be i H & FF FHEAE100°ChnF The K M M# A B J5 28

A% M ELFE100G SNAP Biotagett: b4fifh (2-12 % Z ML A H B IIDCM) o W& 18 7 (peak
fractions) AIFER K EEEST FTEBZE,F152- (4, 4- —F I ) —4- (IR,
3S) —3-FRI O AR FE) mEnE -5 F ki (325mg, 0.880mmol,58%) , Ak # Ak A 'H NMR
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(400MHz , DMSO—de) Sppm 8.93 (d,J=7.42Hz,1H) ,8.36 (s, 1H) ,7.22 (br.s.,1H) ,2.94-3.05
(m,1H) ,1.64-2.21 (m,14H) ,1.36-1.62 (m,4H) ,0.92-1.33 (m,3H) ;MS (ESD)m/z 370.2[M+1]",
[0480] Szt f51|7 : 4— ((3S,5R) 52 HL U A —2H-RH I -3 3L 4 ) —2— (11, 4S) —4-H SE FL IR
VL () Mg -5 F fk i , 4- (3R, 5S) —5- 23D S ~2H-ME -3 & 3E) -2- ((1r,4R) -4~
AR L 3R O i 21 3 s g —5— PR %2 , 4— ((3S, 5S) —5— ¥ Jk PU S —2H-ME IR —3 - FE 4 Jik) —2-
((1r,4S) —4-H B O B e —5-H e % , 4- (3R, 5R) —5-F2 2 PU S —2H- Mt i -3 2
) -2 ((Ir,4R) —4-F A PR LR () Wi —5— F i fi

(o]

o] lo) o]
0 o} o, -0 N SNH
O, 00" 0,00 0,00 T O
A P I ’ 2
[0481] NTNTTNH ":NJ\N’ NH N7 NZ SNH N7 NTNH
H | H d H : é
5 o o
CQ"c>|-| © (O\OH OH

OH
[0482]  A.6-F¥2JE-2H-MEAE-3 (6H) ) M . 75 73 #HE I 3-FUd AR H R (68.5g,306mmol) 2
A BRI -2 25 R (17.67ml, 204mmo 1) #5 F-DCM (500mL) HH H-¥4 #1220°C o ik [ M4 {E6h Y
GG TH IR A E e, E b A 1A] [ A () SR R MR AT M o AT TSV A A1 2 -T8°C ik
15min, JE H A o W 4 B8, 15 31385 ([ 44 . FL A B £E 340G SNAP BiotagedE: b 4lifk (20—
100% 4 TR S BRI ) W8 & FF JF 28 K, 15 26 - F2 Bk - 2H- Nk g -3 (6H) — i (15.8g,
138mmol , Y Z67.9%) , Ak B A PR Y ;s 'H NMR (400MHz ,CDC13) Sppm 6.94-7.01 (m, 1H) ,
6.18(d,J=10.93Hz,1H) ,5.61-5.68 (u, 1H) ,4.56 (s,1H) ,4.17 (s,1H) ,3.61 (br.s.,1H) .
[0483]  B.6~ GRUT 3 — F 35 H e SR 38) —2H- ML IR —3 (6H) — il o 45 62 FE—2H-L i -3 (6H) —
fiil (9g, 79mmo1) ¥ T-DCM (250mL) H, B T & AN, H R HE-78C R F—IRIEIMA2,6-—
HJENEnE (13.78mL, 118mmol) , P 2218 i N = 56 F e M IR R T 2 — FFY 2 WP ek o 2L 1
(21.74mL,95mmo1) o ik NANFEAh N 218 FHIE 22.0°C o 3 i I\ ~ 20mL 1) 7K 4 [ AR K
AT K G 7% R T o (R R B 0 IR =F 2 05 » A LA 10 %6 A7 A5 TR AR 36 7K 2k
BN E AN LRI N T8, 18 J5 ¥4 %k, 15 2128 (L PR Y KA BFE340G SNAP Biotage
FE_EAiAE (0-20% LR BRI O ) » 73 36— GRUT 28 — 1 L H ke 48 25) —2H-TIE g -3 (6H) -
i (9.90g,43 . 4mmol , YLK 55.0%) , N ta R4 ; 'H NMR (400MHz ,CDC13) 8ppm 6.87 (dd, J
=10.54,3.12Hz,1H) ,6.08(d,J=10.15Hz,1H) ,5.53(d,J=3.12Hz,1H) ,4.51(d,J=
16.79Hz,1H) ,4.08 (d,J=16.79Hz,1H) ,0.92 (s,9H) ,0.17 (s,6H) .

[0484]  C.6- GRUT i — FF 3L ARk fe S 3%) -3, 6- & - 2H-ME I — 315 . ) 6— (U] 3 — P 3
PR T e 2803 ) —2H-EE I —3 (6H) —M (9.9¢g,43 . 4mmol) FI&AL4N (IT1) L/AK&W (16.15g,
43.4mmol) 7EH B (173mL) H 174 1 (-20°C) ¥R - fEI NI AL EN (1. 640g,43 . 4mmol) »
FE NI W82 3155 20 55 0 B 1R A Y #E-20°C N #E30min & , [ B4 F A B (~20mL) %% 2K
FAEZ IR NHHE Lho SR 50 0 23 45 R RV TR 28 R o NN 37K, B (s Turry) 8 31 4y
WO 2F R TR A FIDCM O BB RS B AL R D 22 =K o & FF A ML Z S FR AT 158, 1 Ik
Ja B, A3 B M6 - GRUT 2 ZH EH AR b 4 2 -3, 6- & -2H-ML g -3-1% (5.6¢g,
24.31mmol , L #56.1%) , AT ELHCIRY) s 'H NMR (400MHz ,CDC13) 8ppm 5.95 (dd, J=
10.15,2.34Hz,1H) ,5.75(d,J=10.15Hz,1H) ,5.25 (s, 1H) ,4.15(d,J=9.37Hz,1H) ,3.72-
3.82(m,2H) ,1.74(d,J=8.98Hz,1H) ,0.86-0.95 (m,9H) ,0.13 (s,6H) -

[0485]  D.ZPR6- GEUT & = B I e 28 ) -3, 6- & —2H- M -3 J& g . 16— GRU T it
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TS RS -3, 6- A -2H-ME M -3-% (13.3g,57. Tmmol) FITEA (16.09mL, 115mmo1)
fRJDCM (200mL) ¥E W I\ ZBR BT (27 . 2mL , 289mmo 1) FH ¥R S W(E iR T P dkd i 22 I
IR RS B 0 VIR F 2 81 TN BE (~3mL) FH 7R S WE =0 R BPE30min. A HLZE F/K
MERIK B, BRI T4, ik UiE 5 v Bk R AT EHE3406 SNAP Biotagedt: B4l (0-50% &
MR OB C ) B3 4 R6- (BUT 2 W B ARG A SE) -3, 6- & -2H-ME I -3- 2L fig
(13.6g,49.9mmol , L% 86 %) , A T HPIRY s 'H NMR (400MHz ,CDC13) Sppm 5.84-5.88 (m,
2H) ,5.26-5.28 (m, 1H) ,5.20-5.25 (m, 1H) ,3.84 (dd,J=6.25,1.95Hz,2H) ,2.08 (s, 3H) ,
0.91(s,9H) ,0.13(d,J=1.17Hz,6H) .

[0486]  E.ZM&3,6- & —2H-MLAR—3-FE R K £ 26— GRUT A — W L I b 4 2%) -3, 6-—
S 20T -3 3K (13.6g,49.9mmol) ¥ FDCM (250mL) H, & T &S N, A #1E-30C
(FoK/ N, B 2R B 2) o R e S 28 22 B I\ = £ 2k Jt (15.95mL, 100mmol) , F§
M =AW - 2B (7.59mL,59. 9mmo1) o R MR FEAE RS T H SR8 TR . 1h)s , 85
NI R S S TR G R K o AR5 8 B3R 2 5 A ALZE FZK R KB, &
T AT, 3o B 5 VAt LM R ZE 340G SNAP BiotagedE: F4ifl (0-80% Z.FR 2.l I W 4% -
HRIEFRY 3R L R3, 6- A -2H-ML M -3-3E 08 (5.5¢,38. Tmmol , 77 %) , AT
R4 '"H NMR (400MHz ,CDC13) Sppm 5.09 (dtt,]J=5.73,2.21.2.21,1.17,1.17Hz,1H) ,4.19-
4.28 (m,1H) ,4.04-4.15(m,1H) ,3.89-3.98 (m, 1H) ,3.76-3.84 (m, 1H) ,2.10 (s, 3H) -

[0487] F.3,6- & —2H-MLM-3-1% . [7] £ FR 3, 6- & —2H-MtL MR —3-JL g (5.5g,38. 7Tmmol)
(%) R 2 (130mL) ¥ 9 N 10375 25 %6 FF B8 (1) FR 2 o K8 T AR VA E 35 3R T 8 E - 30min
J& , TLC (10% LR L Ba I Lkt s m IR 2 e (1) Bl M B S22 L o ~1: 1. B4 N
N 10325 % H AN ) B B I - 30min & , TLC S /R P24 S e Rl 2 b v ~3: 1. BANE I
N 10325 % H AN ) B BE IR - 3022 43 Bl 5 » TLC SR 7R 56 45 15 28 = W) o 0N B U4 o e A
JI615 (Amberlist 15) FH kLA 15min, SN GUEH « 28 R IAE A, 15 23, 6- = Z—2H- Mt PR — 3%
(3.8g,38.0mmol, UL F98%) , AT ELHPIRY) s 'H NMR (400MHz ,CDC13) Sppm 5.90-6.02 (m,
2H) ,4.19 (dt,J=2.83,1.51Hz,1H) ,4.15(dt,J=2.83,1.51Hz,1H) ,4.09 (q,J=1.95Hz,
1H) ,4.05(q,J=1.95Hz,1H) ,3.96-4.00 (m,1H) ,1.92 (br.s.,1H) .

[0488]  G.2H-MLME -3 (6H) . FEZZ 18 In AN # -5 T it 42 (Dess—Martin periodinane)
(10.34g,24.37mmol) Z B, ¥43,6- — S —2H-Mt Mg —3-F% (2. 44g,24.37mmo) ¥ T-DCM (100mL)
H A HIE0°C F [ NAITEShIN 218 TR 2 = AR 5 I BB i+ (celite) I Y€
TEIRARIETR 2 )5 , LA RIFE100G SNAP Biotageft L4tk (0-80% LR Z BRI C ki) » 15 %1
2H-MH -3 (6H) i (2.33g,23.75mmol , L ZRI7 %) , NI PR : 'H NMR (400MHz ,CDC13) 8
ppm 7.07-7.17 (m,1H) ,6.15-6.25 (m, 1H) ,4.39 (t,J=2.54Hz,2H) ,4.19 (s,2H) .

[0489]  H.5- % AR VYU & —2H- Ntk ipg — 33k 2 JE FF R R 16 o s 2H-TE g -3 (6H) -l (2. 33g,
23.75mmol) 2 Jk H BR A< 1E (4.31g,28. 5mmol) FIDCM (2. 375mL) INZE]—AN /N (vial) o3
FUBEFE o )RS B 2 0 R N AR B (TTT) FLK &4 (1.728g,3.56mmol) o 45 % /Ml a6 55
T-FEs S S ) ZUAE Ik R o B N A FHDOMR 8 i e Jb e v 280t 98 W DI A 88 J5 71006
SNAP Biotageft E4ifh (10-100% £ R Z BRI 2 kt) 13 35— AR VYA - 2H- Mk M -3 - 2L 2 2
FH RS 5 (4.35g,17.45mmo , WL T73.5%) , N CIHPIRY s 'H NMR (400MHz ,CDC13) Sppm
7.28-7.41 (m,5H) ,5.20-5.28 (m, 1H) ,5.05-5.15 (m,2H) ,4.24-4.35 (m, 1H) ,4.01-4.06 (m,
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1H) ,3.89-3.95 (m, 1H) ,3.80-3.87 (m, 1H) ,2.73 (d,J=5.47Hz,1H) ,2.64-2.71 (m, 1H) .
[0490]  T.5-F2 2k PU S —2H-NHk M —3—JE 2 Ik H IR IR o 14 5 AR DY & —2H- N iR — 3 g ik HH
iR K5 (4.35g,17.45mmo 1) FEAL4D (111) £/K AW (6.50g,17.45mmol) ¥ T FH EE (100mL)
HL ARG HIF0°C AR G 218 I NI AL 8M (0.660g, 17. 45mmol) o W 5% 3] 5 ZU I o 5 [ b7
YIAEOC R 4 #E30min, SR JE L In N Al (~3mL) 2 K76 %0 N B4 #E30min. SR 5 I
N 75 R BT AT RSP RHEDCMAN K 2 18] 43 BT , 7K 2 FHDCMPE i (5iR) B HLZ G, &0
FREN T4, I 8 JE VA 4k, 19 31 & 24 RN 5 - FR R DU A - 2H-ME i -3 - L H R I8 (2. 5g,
9.95mmol , Y Z57.0%) , 9 A 44 ; 'H NMR (400MHz ,CDC13) Sppm 7.28-7.39 (m,5H) ,5.90-
6.06 (m,1H) ,5.10(d,J=4.29Hz,2H) ,3.59-3.97 (m,6H) ,1.77-2.06 (m, 3H) ;MS (ESI) m/z
252 1[M+1]7,

(04911 J.5-2 Jk U S~ 2H- Mk M — 31 o K 52 Ik DU S - 2H- Nk W -3 J U i HH IR 18 (2. Bg,
9.95mmo1) ¥ T-DCM (20mL) FHIEE (20.00mL) H , #8 J5 Iz fi A 77 (10 %6 $48h) I T 4%
SLINME (capping with a t—joint) o BN 2 5 AW 3R) , A% (balloon) 4E
FFE AR B R NTE ST NI R — B A 3 AR 5= ) (R PELOMS I E) [ N4
Al B T e v = A R, FDCMAT B Y JEC T 4% o R 48 Y8 L » 75 21FH 1) 52 2 DY & —2H- P i -3~
W% (1.13g,9.65mmol , WLHI7%) , NEEHE M. 'H NMR (400MHz ,DMSO-de) Sppm 4 .28-4.66
(m,2H) ,3.66 (ddd,J=10.93,3.90,1.56Hz,2H) ,3.44-3.55 (m, 1H) ,2.89-3.01 (m, 2H) ,2.81
(s,1H) ,2.01-2.13 (m,1H) ,1.22(d,J=12.10Hz, 1H) »

[0492]  K.2-((Ir,4r) -4-FEIEM O IEEH) —4- (FHIL) BIE-5-F IR LEE ¥ (Ir, 4r) -
4- A B OO (4.39g,34.0mmol) «2-50—4— (I 55) msng —5- 1 {8 2. g (3.95g,
16.98mmo1) \DIEA (5.93mL,34.0mmol) FI1,4- M 4% (100mL) & 3 FEAE80°C T m#tad i .
) N B e B S A FL A R £EBiotage (20-80% ZFR Z TSI O ke) b 4lifk, , 15 52—
((r,4r) -4-F AL O IR IE) —4- (FEEL) BE-5-FH IR 4N (3.1g,9.53mmol , i3
56%) , Jyik i O [E 44 'H NMR (DMSO-ds, 400MHz) Sppm 8.60 (s,0.35H) ,8.54 (s,0.65H) ,8.05
(d,J=7.4Hz,0.64H) ,7.87(d,J=8.2Hz,0.36H) ,4.22(q,J=7.0Hz,2H) ,3.69-3.90 (m,
1H) ,3.23 (s, 3H) ,3.00-3.20 (m, 1H) ,2.40 (s,2H) ,2.38(s,1H) ,1.79-2.12 (m, 4H) ,1.09-
1.44ppm (m,7H) ;MS ESD m/z 326.3[M+1]",

[0493]  L.2-((lr,4r) -4-F AR CEZE) —4- (FiL) mne-5-F iR 2- ((Ar,4r) -
4-H ARSI OIS —4- (R L) Mg -5-F IR 415 (3.1g,9.53mmol) ¥ T LB (60mL) H,
SRIG NN G B ENK AW (2M, 23 .81mL, 47 . 62mmol) F7E = i F i +k . 30minJ , LOMS &R K
#0572 i 7 EE 0 P o o O D0 N T AT AR PR K VA R R R R NETR B ) o 4 BT AR DT TE
FEJE T, BR2- ((Ir,4r) ~4-HEIEN O IR IE) —4- (I FL) wne-5-F (2.76g,
9.28mmol, YT & 97%) , N tEH 44 ; 'H NMR (DMSO—-de, 400MHz) Sppm 12.59 (s, 1H) ,8.57 (s,
0.38H) ,8.50(s,0.62H) ,7.94 (d,J=7.4Hz,0.62H) ,7.77(d,J=7.8Hz,0.38H) ,3.70-3.90
(m,1H) ,3.23(s,3H) ,3.02-3.18 (m,1H) ,2.37(s,2H) ,2.36(s.,1H) ,1.83-2.09 (m,4H) ,
1.11-1.46ppm (m,4H) ;MS (ESI) m/z298.2[M+1]",

[0494]  M.2-((Ir,4r) -4-HARER DRI IE) -4- (F L) wine-5-F Bz K2- ((r,
4r) —4-HEFEIR O E L) —4- (L) BEnE-5-H1 R (2.66g,8.94mmol) FIHATU (5.10g,
13.42mmo1) ¥ FDMF (35mL) H Jf K H AR = I FHEHE5 0 8, 8 G i N &ALz (2.392g,
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44.7Tmmo1) FIDIEA (7.81mL,44 . 7Tmmol) K s BYFE 2 I N i H:30min . LOMS .7 B i/ 724 Ji
i TR NYITE K TR B8 2 18153 BL . A HLE A E K BESR— IR, IR TG & IR 8T
LIRS A . TR . A2 ((r, 4r) ~4- AR R L) —4- (FAAE) wing-5-H it
fi% (2.54¢,8.57Tmmol , UL %96 %) , At [E 44 ; 'H NMR (DMSO—des, 400MHz) Sppm 8.41 (s, 1H) ,
7.63(d,J=7.0Hz,0.76H) ,7.45(d,J=7.0Hz,0.24H) ,7.08 (br.s.,1H) ,3.66-3.85 (m, 1H) ,
3.23(s,3H) ,3.11 (br.s.,1H) ,2.32(s,3H) ,1.81-2.11 (m,4H) ,1.10-1.44ppm (m, 4H) ;MS
(EST)m/z 283.2[M+1]%,

[0495]  N.2- ((1r,4r) —4-H S FEI0 L FE S 2E) —4— (HF 22k W sk 2 ) Wt —5— FH gt i o 4 2
((Ir,4r) —4-FHIEH O IR FE) —4- (L) BEnE-5-H i i% (3g,10. 12mmo1) ¥ T-NMP
(30mL) 1 RS FE0C , 43 L i AmCPBA (2. 268g,10. 12mmo1) 44 S 5 4 , 5] I 48 s 7 vk &8
NG 13 =I5 . 30min T , OIS 7K (200mL) F4FE, 453k 10min , B9 4438 1o i e
L E A RGEIEM 15 32- ((r,4r) ~4-H A ZEN I —4- (F L PR 2) g —5-H
ok J , SR e R R 7 2 €0 FINMPYA R (~25mL) o Z M = e /R itk — S A ] H+ 1 —25
BEMS(EST)m/z 313.3[M+1]7

[0496]  0.4-((3S,5R) ~5—F2HEPU S —2H-NE IR -3-FE 2= 5E) —2— ((1r,4S) -4-H HEH DI
H) g -5-H BERZ , 4- (3R, 5S) ~5—F2 - PU A~ 2H-ME MR -3 &) —2- ((1r, 4R) —~4-F & 2
RO L ) g -5 F Bt i , 4- ((3S, 5S) —5-F2 L PU A —2H-ME i —3-FE & 2) —2- ((1r,4S) -
4- R LA O I L) e -5 FR kA%, 4- (3R, BR) —5-F LU & —2H-ME iR —3-FL 1 %) —2-
((1r,4R) —4-H LI O FE ) MENE -5 BE G . [ 2— ((1r, 4r) ~4-H A LR ORI —4-
(PP 356 I il P 35 s e —5— FR Bk Jiz (3. 12, 9. 92mmo 1) AINMP (25mL) ) = in A fh1] 5— 52 s U & -
2H-E A —3-1% (1.15g,9.82mmol) [FINMP (20mL) ¥V - A 1% = P9 I ADIEA (8. 57mL,
49. Immo1) F44 I N INFAE] 100 °CIE A o KB4 NMPIE ik 7E 70 °C 28 K #E Bk 25 , 7k R ¥ HIDCM
FiFE J5 7E340G SNAP Biotageft F4lifk (0-15% FHEERIDCM, J74:2000ml) o =Mt o &3

JE s, 13512 .8g (78 %) KA EL, 4l 5y ~85% o K5 AT 15444 KL T DCMA F 7E340G  SNAP
Biotagett b EHr4lifh (2-15% @M AIR FHEE) SR BE) 7= & 9 e k4 , 15 2 Y
FhP=WDIR AW (P9 A X B AR B AT TAR B2 IR X Bl A4 5 1. 95g) , 4l 8> 99 % R A4 Kb id it T4
SECH-A# FHAD-HAFHEAT 43 B9 , 13 B4 P 54, e U 1 - 064, Horb g 12 f S e i R L&
Vi, T4 R B fa e R AL &4

[0497]  U&1:'H NMR (400MHz,DMSO-de) Sppm 8.41 (s,1H) ,4.38 (br.s.,1H) ,3.53-3.79 (m,
41) ,3.24 (s,3H) ,2.87-2.98 (m,3H) ,1.89-2.07 (m,4H) ,1.65-1.78 (m,1H) ,1.19-1.43 (m,
41) sMS (ESD)m/z 366.3[M+1]7,

[0498]  U&2:'H NMR (400MHz,DMSO-ds) Sppm 8.86-9.01 (m,1H) ,8.35 (br.s.,1H) ,6.91-
7.18 (m,1H) ,4.91-4.99 (m, 1H) ,3.49-4.13 (m,4H) ,3.23 (s,3H) ,2.85-3.15 (m,3H) ,1.79-
2.28 (m,5H) ,1.08-1.41 (m,5H) ,1.04(d,J=6.25Hz, 1H) ;MS (ESI)m/z 366.3[M+1]",

[0499]  U&3:'H NMR (400MHz,DMSO—-dg) Sppm 8.86-9.02 (m, 1H) ,8.32-8.40 (m, 1H) ,6.88-
7.20 (m,1H) ,4.91-5.00 (m, 1H) ,3.49-4.15 (m,5H) ,3.22 (s, 3H) ,2.79-3.14 (m,3H) ,1.82 (s,
5H) ,1.12(t,J=7.22Hz,6H) ;MS (ESD)m/z 366.3[M+1]",

[0500]  U&4:'H NMR (400MHz,DMSO-de) Sppm 8.99-9.24 (m,1H) ,8.36 (br.s.,1H) ,6.79-
7.20 (m,2H) ,4.72-4.94 (m, 1H) ,4.17-4.46 (m, 1H) ,3.43-3.77 (m,4H) ,3.23 (s,4H) ,3.03-
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3.13(m,1H) ,2.73 (s, 1H) ,1.98 (br.s.,6H) ,1.03-1.35 (m,5H) :MS (ESD)m/z 366.3[M+1]",
[0501]  SEjtiff]8: 4— (3 FRdE-3- Ik T A H) —2- ((Ir, 4r) —4-H A LR ) MEe -

5 I fiz
o)
/OO NI /\j\)‘LNHZ
"’H)\N/ NH

OH
[0503]  A.2-((Ir,4r) -4~ EHEA O IEE L) 4 (F R I IL) Mg -5-F k% . 720°C,
12— ((Ir,4r) -4- AR O RS —4- (AL ming-5-H BEf% (0.200g,0.675mmol ; #%
ASLHTR G RO FENMP (2mL) H B 8 HE o v 73 i AmCPBA (0. 151g,0.675mmol) o 28 f&
W RO A YITE SR PP 2h B 2 e B 58 ik (R PFELOMSTR7R) o I MR A4 FHZK (20mL) #BE
Ja I IR AR UEWR , A3 32— ((1r, 4r) ~4-H EHIEA IR IE) —4- (F IE W RE L L) g -5 Ff
P % (0.211g, W22 100%) , A ERG AR ] 44, H G 75 i — B Al @ n] T~ — 2R MS
(ESDm/z 313.1[M+1]7,
[0504]  B.4- (3-¥2FE-3-HI I T HEIL) -2- ((Ir,4r) —4-F & FEFR L E ) M e -5 F ik
f AE IR N, 12— ((r, 4r) —4-FF - R O LR 3E) —4— (3L W R Ph %) s g -5 F Ik e
(0.211g,0.675mmol) FADIEA (0.236mL,1.351mmol) [FINMP (2mL) ¥ Hh N 45 J—2- F 4
T i-2-1 (0.105g,1.013mmo1) o R MR GWITETOC T #idE2h  FEARIHLCMS A TLCHE 7 R
I SE R B RNV R 4 I 8 A A i 4l AE (09616 % 2 ML AN B BEIRIDCM) o f% 7=
VIV oy 6 e R YE , 3 34— 3R R -3-F A TR E) —2- ((Ir, 4r) 4-HEEA O HEE)
W% IE —5— I ki (0. 143g, 0% 60.2% , 41 F95.8%) , Ak B i 4. 'H NMR (400MHz , DMSO-
de) Sppm 8.81-9.03 (m,1H) ,8.32 (s, 1H) ,6.75-7.06 (m,2H) ,4.28 (s, 1H) ,3.63-3.77 (m,
1H) ,3.39-3.52 (m,2H) ,3.22 (s, 3H) ,3.02-3.11 (m, 1H) ,1.81-2.06 (m,4H) ,1.57-1.67 (m,
2H) ,1.21-1.34 (m,2H) ,1.16 (br.s.,1H) ,1.13 (s,8H) MS (ES)m/z 352.4[M+1]",
[0505]  sLjifafs9: 4— ((1R,2S) —2— R H 3%) BRI AL &) -2 ((1r, 4R) —4-H AL O I
HE) g -5 ki, 4- (1S, 2R) —2— R FE ) BRI AR Z0E) —2- ((1r,4S) 4-H AL O AR
H) mEnE -5 H A

0 o)
/O\O N/ﬁ\)‘\NHZ /O\O N/YLNHz
[0506] "'N’ILN/ NH "'N’”\N/ NH
H H -
O O

[0507]  A.4- (li-2- B2 FH3E) SRR LR IE) —2- (AR IE) e —5-F R 4 B . [ 45 -2— (Ff
B ) mEngE-5-F iR 2,15 (5.00g,21.49mmol) FI- (-G FEF R L) -FHEE (2.60g,
22.56mmo1) £ Z B (85mL) HH R H - H I ADTEA (5.61mL, 32 . 2mmo1) F: #4260 Cik
2. 5h FEARPELCMS FITLCHE 7 I B 58 1 Jim » IO IR b BCHE J5 v 4 5 98 i Je it ek e £ 13
EaiAk (0-80% LR LB/ T t) NGB T F= i o & I J5 Wk 4n , 159 24— (i-2- GRH 38 8L

[0502]
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g AR -2 (W IE) Mg —5-F R 416 (6.4, %96 %) , A (il 44 MS (ESDm/z 312.4
[M+1]7

[0508]  B.4- (Wii—2- (52 FH 55) PRGBS L) —2- (F i 2) Mg —5-H R . fE SR T 5 14— (-
2— (P H 3L) BR TR L JL) —2- (PR L) e -5-F R £ (6.4g,20.55mmol) 7E Z. K% (100mL)
(R VR I NS E AL KA (IM, 51 . 4mL, 51 . 4mmo) R NVRAAE =i T ik
2h o TEARHELCMSFATLCHR 7 [ B 56 B » 4 s LV Wk 4 » FHZK (100mL) #5844 i 704 41
) [ eE PR AT A 18 /K V8 (2M, 51 . 4mL, 103mmo1) H Al o ¥ T A5 Ui it 3 , F7K (2x 50mL) 3%
G0, A3 84— O-2- R B RS BRI L) —2- (B ) M ng —5-F iR (5. 6g, I %
96%) , N A [ {4 . 'H NMR (400MHz , DMSO—ds) Sppm13.17 (br.s.,1H) ,8.71(d,J=7.42Hz,
1H) ,8.50 (s, 1H) ,4.49-4.60 (m,2H) ,3.40-3.46 (m, 1H) ,3.32-3.39 (m,2H) ,2.47 (s,3H) ,
2.22 (sxt,J=6.87Hz,1H) ,1.95-2.04 (m,1H) ,1.78 (qd,J=4.49,8.00Hz,1H) ,1.66-1.72
(m,1H) ,1.49-1.61 (m,2H) MS (EST)m/z 284.3[M+1]7,

[0509]  C.4- (Wii—2- (R FE 55) IR 2E) —2- (R i ) Mo —5- e i o 44— (Jli-2- (2
5 PR RFE R L) -2 (F i 38) mene-5-F R (5.6g,19.76mmol) FIHATU (11.27g,29.60mmol)
(1) 3 L2V T-DMF (79ml) A 78 =3 N B HEbmin, 2R 5 IS8 (5.29g,99mmo) F
DIEA (17.26mL,99mmol) o4 [ MR -GWITE % i T HitE Lh, 28 5 H7K (200mL) B3t FH 4R &
Mg (2x 200mL) ZEHL . & HE A A HLE /K (100mL) BRI, KRR BN T4 , 1 8 J5 e 48 . hk BE 1)
DMF I 34 19 £ B V7 B V7 42 200mL /K A11200mL 5% 111 4k 25 o 4 P AR VR & 70 Rl 2035 3 30min
i e O b P, 13 24— O-2- G2 28) 3A 3L & 28) -2 (s 228 e gt — 5 — R B i
(4.50g, 5 #%81%) , WA il {4 MS ESD m/z 283.4[M+1]7,

[0510]  D.4- (lfi—2— (52 FE3E) 3R N I a1 JE) —2— (PP LAk 3k ) 1 o —5— PPk e« 111 4— (i —2—
(2 H 2) BRI AR 2E) —2— (R A 2) W ie -5 H It fi% (3. 5g, 12.40mmo1) 7EDCM (62mL) F1 P Fil
(62mL) H [k B I AmCPBA (5. 56g, 24 . 79mmo1) 378 25 ¥ T #e k1 . 5ho kR B VR -&
Vi@t InN75mL 10 %6 BARERER S 7K I W T AR 2K, Bk bmin , SR J5 K R/ R ARV A28 K
B Ad T A BHE 2182 2.8 (200mL) 7K (200mL) 22 [8] 43 B, & I 004 HLE AU P A by 2
SN KT B IR KESR G FH O R TR vk Bk B A NLE S I, BRI T
fi, L8 JE VA B AR R LS R TR G, R84 (-2 G2 I PR R E L) —2- (F i ok
HE) mEE -5 % (1. 2g,3.82mmol , Y #£30.8%) , AN [ 44 MS EST) m/z 315.2[M+1]".
(05111 E.4- ((IR,25) -2~ (F H k) Ak 2 3) —2- ((1r, 4R) ~4-H AU IR O Ak 2 56
WE-5-FE kI, 4- (1S, 2R) —2- GRH 2%) IR E L) -2- ((r,4S) ~4-F AR O RS L) ws
WE -5 B Bk i o )4 (-2- G R 28) PR A 28) —2— (FR L fd i 2% ) mme -5 FR e i (1. 2¢g,
3.82mmo1) A (1r, 4r) —4-H A A UL Eh IR £ (1.90g, 11.46mmol) ££ W& LT (40mL) H1 ) $iE
FEE R IMADIEA (4nL, 22.92mmo1) FF44 Fr I AE 100 C T #i FE48h o Kk S M IR &4
Wi, AR e R R ik Ak (09615 % S AN FEBERIDCM) o 1% P2 008 o & 5 2R I
M TR 53 48 FHDCM . HR B A KA B 55 7= ATt SR I8 15 2R AL &4, PR pons
WA TR A9 (0. 420g , 1 F30.3%) , 4 1 [l 4 KA RHE i T 14 SFCIH: A FHAD-HA: #E 47
I3 B AF B2 P E P, A0 g LA 2, FLrpig 12 B — AN ORI AL S e 22 5 — A
Vel Rt &9

[0512]  U%1.'H NMR (400MHz ,DMSO-de) Sppm 9.04-9.21 (m,1H) ,8.31-8.39 (m, 1H) ,6.87-
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7.12 (m,2H) ,4.33-4.46 (m,2H) ,3.57-3.80 (m, 1H) ,3.35-3.44 (m, 1H) ,3.25-3.31 (m, 1H) ,
3.23(s,3H) ,3.08(t,J=8.20Hz,1H) ,2.09-2.23 (m, 1H) ,2.00(d,J=11.71Hz,2H) ,1.80-
1.94(m,3H) ,1.63-1.78 (m,2H) ,1.50-1.61 (m,2H) ,1.44 (br.s.,1H),1.09-1.33 (m,5H) ;MS
(EST)m/z364.5[M+1]",

[0513]  U&2.'H NMR (400MHz ,DMSO-de) Sppm 9.03-9.18 (m,1H) ,8.34 (br.s.,1H) ,6.87-
7.11 (m,2H) ,4.32-4.48 (m,2H) ,3.58-3.77 (m, 1H) ,3.35-3.45 (m, 1H) ,3.28(dd,J=7.03,
10.15Hz,1H) ,3.22 (s, 3H) ,3.03-3.13 (m, 1H) ,2.09-2.25 (m, 1H) ,2.00 (d,J=8.59Hz, 2H) ,
1.81-1.95(m,3H) ,1.63-1.77 (m,2H) ,1.51-1.60 (m,2H) ,1.37-1.47 (m,1H) ,1.09-1.33 (m,
5H) ;MS (EST)m/z 364.5[M+1]",

[0514]  SEJfE510:4- ((IR, 3R) —3-F2 3L -3-FH IR &I —2- ((Ir,4R) ~4-HH LK O
R L) WEnE-5-H B %, 4- ((IR, 3S) —3—-F2 2 -3-F LA L B & 0E) —2- (1, 4R) —4-F 4 2
RO AR L) s g -5 HH i

0 0
0,00 0,0
'”H’l‘N/ NH '”H’l‘N/ NH
o O
OH %

-

[0515]

[0516]  A. (1S,3R) -3- (R EAE) HCOE AR T, M (1S,3R) -3-HEH B (Bg,
43.4mmol ; UNTetrahedron:Asymmetry 15:2051-2056 (2004) P HG A i1 77 v 41 4%) FIBRBR A
B4 (12.03g,143mmo1) 7E £ BE (100mL) H A =P - N (FUHF 28 28 (15.01mL, 130mmol) o
SOSAR A WIAETS C BT o AR AELOMS AN TLCHE 7% [ B 58 B i » K SN TR 2 it i 4
TR ARG o SR 5 K Bl R Wi T-DCM (250mL) 1, A &AL AN /K I (IN, 2x 100mL) FHER 7K (1x
100mL) Peik . & FHM A HLEE TR BB BT, W48 fa @i iR ik 4tk (0% -80% 4. 1R
2RIk 483 (1S, 3R) —3— (ARSI ROl (11.70g,91%) , ARG A5 iR . H
NMR (400MHz , DMSO-de) Sppm 7.26-7.37 (m,8H) ,7.17-7.22 (m,2H) ,4.56 (d,J=4.30Hz, 1H) ,
3.57 (s,4H) ,3.16-3.26 (m,1H) ,2.41 (tt,J=3.17,11.86Hz,1H) ,1.99-2.06 (m, 1H) ,1.72
(d,]=8.20Hz,2H) ,1.63-1.69 (m,1H) ,1.18-1.28 (m,2H) ,0.98 (t,2H) ;MS (ESD) m/z 296.4
[M+1]7
[0517]  B. (R) -3- (=R A& L) Il - B FEBE S (2. 70mL, 30. 9mmo1) ¥ T JE7KDCM
(150mL) H1 IV 21 E-78°C . #4DMSO (4. 78mL, 67 . 3mmo1) ¥ FE 7K DCM (20mL) ¥ 03 52 S 1R 54
W IR N AAE-T8 C T i FE 15min. 322 T >k, A8 NI SF i in (1S, 3R) —3- (SR A2 A8)
RO (8.287¢,28. Immol) 57K DCM (100mL) FKs 2 Wiy S 7E-78°C R it FE 15min. SR J&
HINTEA (19.55mL, 140mmol) 44 e BYIFE-78°C N it Lho UK il , {8 ) VR &4
A SR IR 1 R RS Y R ER /K (100mL) $eig , 4 B AN , BB T 5 IR 4 .
15 LR AR NN BRI 2 Ja » 2 A Y, i 3o 28 F L BRm B €, 5 3 (R) -3
TARIEE L) RO (6.05g,74%) , A A AR, BT KA G T 'H NMR (400MHz,
DMSO—de) 8ppm 7.26-7.39 (m,8H) ,7.17-7.25 (m,2H) ,3.56-3.70 (m,4H) ,2.71-2.81 (m, 1H) ,
2.60-2.69 (m,1H) ,2.25-2.42 (m,2H) ,2.04-2.11 (m,1H) ,1.88-1.99 (m,2H) ,1.69-1.82 (m,

90



CN 106946795 B ﬁﬁ HH :I:; 56/242 11

1H) ,1.18-1.33 (m,1H) ;MS (ESDm/z 294.4[M+1]",

[0518] C. (3R) —3- (= ARFEEE) - 1-HEM OB AE0C, 1) (R) -3- (= R
(5.697g,19.42mmo1) 7EJCI7K £, MK (300mL) H (1) J6 24,375 BA 17 ¥ HH 2% 121 N 3MHR 5 YR AL BE VA ViR
(8.09mL,24.27mmo1) o ¥4 [ MR S TE0C N it HE15min, S8 S HE UK - 1 [ BT & T
iR N 2h  AEARYELOMSFITLCHE 7 [ M. 58 J S » VR Jeh V5 VR 18 i 39 N AN S A e 7K
TR (250mL) H . 43 B2 , /K JE B IRH Bk (250mL) FEHL . & FF Bk E 20 IR B: T 15, Ik 46 J5
R kR Ak (09%6-80% LR BRI CLb) , 733 (3R) —3— (AR S AL - 1-H RO
T 4 9 o 5o e P S R (SR A A LR SRR 2) & 3R A5 A AR Y R AR 1 (2. 704g,45%)
AN TC PRI A A2 (1.866g,31%) , EAIVIR &H L EN Z=H . k2T —0
aif ] T PR

[0519]  SA4g4A&1:'"H NMR (400MHz ,DMSO-de) Sppm 7.25-7.36 (m,8H) ,7.15-7.21 (m, 2H) ,
3.85(s,1H) ,3.55(s,4H) ,2.86 (tt,J=3.37,12.06Hz,1H) ,1.70-1.81 (m,2H) ,1.38-1.49
(m,3H) ,1.32(t,J=12.30Hz,1H) ,1.15-1.27 (m,2H) ,1.12(s,3H) ;MS (EST)m/z 310.4[M+1]",
[0520]  SEAg4AR2:MS (EST)m/z 310.4[M+1]7.

[0521]  D. (3R) -3-& - 1-H IR Ol . SR (2.704g,8. 74mmo1) [ 2.5 (50mL) ¥ 7% FH
SEALE (FERR L) AP IETE TR S SR ZE (balloon) RIS 7 - AEAR PELCMS FITLCHE 7~
ST » IRONVR A )i i peE s B R, SR S R AR e, 15 31 (BR) —3-F -1 Eﬁ%ﬂa
P F) — R A X i) SR Ak (e 4AK3,0.856g,76%) , AKE AR TS (O R Y . #9443 : 'TH NMR
(400MHz , DMSO—d¢) Sppm 3.91 (br.s.,1H) ,2.73-2.84 (m,1H) ,1.61-1.72 (m,2H) ,1.54 (tt,]
=3.66,13.13Hz,1H) ,1.34-1.47 (m,2H) ,1.01-1.13 (m,4H) ,0.86-0.93 (m, 1H) ,0.74-0.85

(m, 1H) ;MS (EST)m/z 130.2[M+1]",

[0522] SR HH5 R AR[E AR, {8 FH S M 442 (1.823g,5.89mmol) ) Z B (25mL) 3K HX
(3R) =32 k- 1-F EL IR LI I oy — MPAEXT B S A Ak (et 44,0 162g,21 %) , A /D E SR
i o S ARATE T i — 2 A g ] T N — 2P IR,

[0523]  E.2-((lr,4r) —4-H R ORI —4- (IR A ) mesmg —5-F Ik i% . 7E0°C
12— ((1r,4r) —4-H A L3 O R 50 —4- (R IE) msng —5-H i % (0. 250g,0.843mmol ; 3%
AL IR A B FENMP (2mL) H 8 RE TG 7 23 4t 0 AmCPBA (0. 189g,0.843mmol) - 4R J5
B SR A YIE E TN BFE2h BRI IR LOMS F8 7 [ B 58 i » [ M TR A4 7K (20mL) #4ik% J5
I8 IR AR, 13 32— ((Lr, 4r) —4-H S LA O L& L) —4— (2 P R i Ot ) v g —5—
[tz (0.263g, 4% 100%) , 4 H R AR [ 44, H e it — S aifb fEn] T — 238 MS (ESD)
m/z 313.1[M+1]7,

[0524]  F.4-((IR,3R) -3-F3E-3-FH HE A D REIE) -2- ((r,4R) ~4-H AR DA HRL)
BEE -5 Bk i, 4- (1R, 3S) —3— 2 2L -3-F AL IA LR () —2- (I, 4R) ~4-H EH I LA
FE) WEIE -5 FF Bk i o 2E R, M 2- ((Lr, 4r) —4-F S8 FE PR L L ) —4— (R 35D il ) s
mE-5—F k% (0.263g,0.842mmol) FIDIEA (0.294mL, 1.684mmol) HINMP (3mL) &3 I 57t
PR3 (0.163g,1.263mmol) o4 [ MR A YIAETOC R 4 #E2h o ZEAR FELCMS FITLCHE 78 [ M 58
B 5 1 S SR B Dk 4 i i e A st it v 44k (096 -20 %6 2 M AT 1) B B DOV o 44 F= 41
IR, 15 24— ((IR) 3-8k -3-H LA AL & IE) —2- ((1r,4R) 4-H AL O R
k) o g -5 I Ji 1) — Fh AR X B A Ak (R4l 4425, 0. 265g, W %683 %) , v (il 4 o S A ik
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5:'H NMR (400MHz , DMSO-de) Sppm 8.79(d,J=7.42Hz,1H) ,8.32 (s, 1H) ,6.76-7.05 (m,2H) ,
4.12-4.32 (m,1H) ,4.07 (s,1H) ,3.57-3.82 (m, 1H) ,3.23 (s, 3H) ,3.04-3.16 (m,1H) ,1.81-
2.05 (m,6H) ,1.60-1.74 (m,2H) ,1.42-1.54 (m,2H) ,1.15-1.35 (m,6H) ,1.12 (s, 4H) ;MS (ESI)
m/z 378.5[M+1]7,

[0525] R A5 FIRHHE AR T, 18 F S A 444 (0.163g, 1. 263mmo1) <2— ((1r,4r) —4-H1 4
RN —4- (L WA ) e -5 H B fi (0.263g,0.842mmo1) FIDTEA (0.294mL,
1.684mmo1) FINMP (3mL) 3R HX 4~ ((1R) -3-F2 & -3-F H I LI & L) -2- ((1r,4R) ~4-H 5 3%
IR JE) W g -5 FE IR E (1) 55— FPEXS B ) S A4k (446, 0. 043g , IR 14 %) , N A
o [ 44 . 744446 : 'H NMR (400MHz , DMSO-de) Sppm 8.99 (d,J=4.69Hz,11) ,8.32 (s, 1H) ,
6.69-7.08 (m,2H) ,4.45 (s, 1H) ,3.95-4.13 (m, 1H) ,3.59-3.71 (m, 1H) ,3.22(s,3H) ,3.04-
3.16 (m,1H) ,1.86-2.05 (m,5H) ,1.62-1.83 (m,2H) ,1.43-1.57 (m,1H) ,1.23-1.40 (m,5H) ,
1.09-1.21 (m,7H) ;MS (ESDm/z 378.5[M+1]",

[0526] SRR SLARAL 22 BT PLEEFE B (1S, 3R) —3—& 3 -1-F L IR OV i (WA STk 7
E ) BEE A IR AL R A6, RI4- (IR, 3S) —3- ¥4 3 -3-H IR L FE ) -2 ((11,4R) -
4-HHA IR O B ) W g -5 I It i 2 J5 e « DRI, e ) A5 /24— (IR, 3R) —3—F2 2k -3-H
B HEIL) -2- ((Ir,4R) ~4-F A LR LR AL) Wing -5 H fEfZ

[0527]  sEjff11:2- ((1r,4R) ~4- L BRI 2R -4- ((IR, 39) -3- A A E
FL) Mg —5— F gk fi

H (@]
H
3,

[0529]  A. (Ir,4r) -4~ BEESA CHEFAEF RN T B (Ir,4r) -4-FEH ORI
BRAU T g (1.0g,4.67mmol) 7E /R 2. Fig (30mL) Fh 1 B 5 %5 W b — IR MmN 2 R T
(0.485mL,5.13mmol) o Fr iR & WA FIR N % % 4 BRI (0. 162mL,
1.71mmol) I BNE AP H H R SR =1 AUV R 5 R SR A 5540 A
50mL £ R £ BE R FE 5 SR J5 FH 2% 5OmL P 1 N ik 1R S 1A 7A V8 R0 RH T A A A 7K I VR B 5%« K 7K
JEE 5 H50mL 4R LB R . & I TR W6 /2 4 o /K B BRBE T8, i B Jm ik 4, 15 31
(Ir,4r) ~4- LB R FEIR O I Z FE R AU T i (1.04g,4.06mmol W87 %) , NIk, T
HE— B alifk el {d . 'H NMR (400MHz , DMSO—de) Sppm7.66-7.74 (m, 1H) ,6.67-6.77 (m, 1H) ,
3.40(d,J=7.42Hz,1H) ,3.11-3.22 (m,1H) ,1.65-1.82 (m,7H) ,1.37(s,9H) ,1.16(d,J=
8.20Hz,4H) MS (EST) m/z201.2 [M-tBu] ",

[0530]  B.N-((lr,4r) -4-ZHEHC ) OWif%2,2,2- =3 LR M) (I, 4r) —4- L B Ot
IO I IRAUT B (1.04g,4.06mmol) FEDCM (25mL) H1 # #5 # 15 - H — IR M I TFA
(25mL) o ¥f BT AR A AE S R BEHE90mi n o B S MR S MR 46 22T« BT A3 itk 47 F £ Tkt
BE A 2 B, FRakuE, A CBREBE, SR 5 B T 15 BIN- ((Lr, 4r) —4-Z 8 O 5)
L2, 2,2- =3 LR (1.07g,3.96mmol , 13 98%) , H L7 ik — 5 4l (T n] {5 A . 'H

[0528]
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NMR (400MHz , DMSO—-de) Sppm 7.82 (br.s.,3H) ,3.42(ddd,J=15.42,7.61,3.90Hz,1H) ,
2.89-3.04 (m,1H) ,1.87-1.95(m,2H) ,1.78-1.85(m,2H) ,1.77 (s,3H) ,1.29-1.42 (m,2H) ,
1.11-1.25(m,2H) JMS (ESD)m/z 157.0[M+1]",

[0531]  C.2-((Ir,4R) ~4- LB M ORI -4- ((IR, 3S) -3 IA LR H JE) s -
5-H k% o ) 4— (1R, 3S) —3— 2 LA L AR ) —2— (HH LAt Ok ) s g —5— HH % Ji% (190mg,
0.604mmol ; #% A& SCHTR A pR) FIN- ((1r,4r) ~4-EFEIFC ) -4 [E2,2, 2- =W LR #h
(245mg,0.907mmo1) FEDMSO (3mL) H* i 45+ ¥ I ADIEA (0. 317mL, 1.813mmol) o K ir 3
TREYIAEL00°C T4 HE ik 4 o K HH I TR S W0 i, SR Jia a8 i ek Jie 2 1 2 4li4k (015 % R
(FIDCM) o 347284y & I I e , 13 312- ((r, 4R) —4- 2 W s B3 O 3 & ) —4- (IR, 39) -
3-FRRLIA O L ) Mg -5-H R % (102mg,0.261mmol , Ye%43.2%) , N & 'H NMR
(400MHz , DMSO—d¢) Sppm 8.29 (s, 1H) ,7.69 (d,J=7.81Hz,1H) ,4.60 (br.s.,1H) ,3.36-3.62
(m,2H) ,2.00-2.17 (m, 1H) ,1.60-1.97 (m, 10H) ,0.93-1.35 (m, 10H) .MS (EST) m/z 391.2[M+
117

[0532]  Sjitafsil12A:4- (IR, 3S) —3—FRILIA B I & L) —2- ((1r,4R) -4-H AL DR A L)
WENE-5-F %, 4- ((IR, 3R) —3-F L 3F B At & 5h) —2- (1, 4R) ~4-F AR O R H L) w5
WE-5-F Mt , 4- (1S, 3R) —3— R IR BRI IE) -2 (11, 4S) —4-H S LA O B 2 2E) g —
5-FA i, 4- (1S, 3S) —3- IR P I 5 ) —2- ((1r, 4S) —4-F A LR LR & 3k) s g -5 H

P Fiz
| 9 | 9
""N)\N/ NH ""N)\N/ NH
H H
[0533]

| 0 | O
0 o)
L |
N7 N ONH ""N)\N/ NH
H : H :
”’OH OH

[0534] A 3-SR BRI L H R ABUT I8 o [m) 24 BE—2— I il (26.96g,245. Ommo1) F1Z 2 H
R BT 16 (28. 7g, 245mmo1) 7EDCM (245mL) HH i #EVR & Y0 HH I TH IR # Tk &4 (22.79g,
47.0mmol) ¥ BTV A IFE iR T HidE it %2 . I N FH 218 2. T (500mL) F7K (300mL) F4i
B AR SYIECelite lrEE - PRId U8 . 1% Cel i te a5 + K FH 2. 18 2 Tig F/K 78 70 U
B o BEIETZ A HUZ AR AR 2 WPIRY) , 1 PR Y P e A R vk 4l Ak (0-40% 4R &
Ba Cbe) R %6 & P i oy, 15 B0k AL &4 (31.09g,137Tmmol , UL E55.9%) .'H NMR
(400MHz , DMSO—d¢) ppm 6.92 (d,J="7.03Hz,1H) ,3.60 (d,J=8.59Hz,1H) ,2.55-2.69 (m,
1H) ,2.26-2.45(m,2H) ,1.69-1.93 (m,3H) ,1.44-1.61 (m,2H) ,1.37(d,J=5.08Hz, 11H) .MS
(EST)m/z 228.5[M+H]",
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[0535]  B. (IR, 3S) 3R B IR T e, (IR, 3R) —3— LI B SR S S IR AL T
fig, (1S,3S) —3- ¥ FL IR P IE R FE R AU T 15, (1S, 3R) —3—F8 3L IR P FiL 0 i H R R T i o 7~
1053 8 P 1] 3-8 AR IR B J - FE R AU T 18 (31.09¢g, 137mmo) ) 8% (454mL) ¥4 441t
AL EN (15.52g,410mmol) , [F] B V2 & o ¥ BT A3 W W 7E =R N B dk2h, 2R )5 FK
(200mL) % o 123 bR £ W IE , BT 153 7K IR A4 FH500mL £ 18 £ 15 A1 1 00mL v Ak FR S AN 7K
Wk RBE . B & 2, KZE H2x 1000mL 218 £k s ZEHL . & B HLE L T8 /K B R
T, 3o S R 4 Z IR , 1% IR A P e A R it a4k (0-50% £ L FR I O e) oK
AEE TR A B3R B P AU T B8 (21.1g,92mmol , %67 .3 %) MS (EST)
m/z 230.3[M+H] s FH9.52g ¥R Bi-2—- Ml is L LA BN O, 43 319 27g i 3-FR L 30 g
BT IRBUT T o S8 5 F 3R R 0 B L U B FE IR T TR I 0 ANk & 9 o e o i) 46 20
PESFC, 2R H 2 N, &3 34 70 B A I R 514629 . 2g & FE PR3 AN 2H B ST A4 S f) A
(PR Ko A AR AT TRH S PR A 4A) & 25— AN : ChiralPak 1C-H,250 X 30mm 1.D., %5
Velii15% £ /C02,38°C o 45 —/ME :ChiralCel 0J-H,250X30mm I.D.,%5 B Peli10% 574
1%/C02,38°C o 55 =AM :ChiralPak AD-H,250 X 50mm I.D.,%% B ¥Ei20% 5 Pl /C02, 38
C o T B 1 AR ALE 0 7 22 Phenomenex Lux Amylose—2FE F 47 R AE (250 X 4. 6mm
I.D., 2t 15% £ /C02 (10minizs 47 i [6]) ) FE4 b a] 441 21 v [ 444
[0536]  Ah[AJ{A1:5.4¢ (23.55mmol , [ SFCAAL N 18.5%) AR BN [A] : 4. 0654 F .
[0537]  rh[Aj{A2:5.5¢ (23.98mmol , [ SFCAAL AT 18.8%) AR BAINF[A] : 3.0194 .
[0538]  rhifAJ{£3:7.2g (31.34mmol, H SFCAAL A H 24.6%) o R EH I 7] : 3. 67550
[0539]  Ah[Aj{Ak4:4.7g (20.50mmol , H SFCAAL WL Z16.1%) AR BN [A] : 3,263 8.
[0540]  C. (1S,3R) —3-&FELIFBElE . (IR, 3R) -3- & FEINPElE | (1S, 3S) -3-F FLIFPilz . (IR,
3S) —3-F L IR PERE ANk F AP BRBI R [A] 4R 13 A [E] 44 1 A4 8} - 75mg (0. 327mmo1) 43
A TDCM (11.25mL) FATFA (3. 75mL) HH o 44 8 S BEVIFE A SRR B T i i - BB £ %k
IS PR B A T ANSRER I 8 b v (BmL) AT EE (5mL) VR B4R o 4 %% S N A 7E
IR FE TR G 1 A0 S RO -& YD B — 0 (% B & A S 32 L3 B 7 A 44) 7
PE R k4RI H I T it — 5 ai A A T B o T MS (BSD m/z 130, 2 [M+H] " 4k
B A 1 (B Ak A i 24028 T BRER H #Y .
[0541]  D.4- ((IR,3S) -3-FREEIR P & AL) —2- ((1r,4R) ~4-F A IR LR H L) g -5
HER% , 4- ((IR, 3R) ~3- ¥R LA PEIE () —2- ((1r,4R) —4-F S IR L I L) e —5- F
fi, 4= ((1S,3R) —3- ¥R IR PR 50 55) —2— ((Ir, 4R) —4— 1 48 JL BF O FE G ) s g —5- I ik iz
4-((1S,3S) -3- R FIR P FEFHL) —2- ((Ir,4R) ~4-FH A FE I O I E FE) g -5 k% . 1) ok
A IRCH AR ) (Fh A A 1 2] rh [a] 4k 4) Fh B —Fhrb oA 2- ((Lr, 4r) -4-H 8BS O R
F) —4— (FF R hifh ok 36) ms g —5-F k% (53. 7mg, . 1635mmol) NMP (2mL) FIDIEA (0.286mL,
1.635mmol) 5 FrfS M AFHR AP 7ES0 C I i #1174 o S SLIE R 73 BITE IR T T ¥t , B fS 7=
WpiE I S A A BUHPLC4E AL (5-80% ZfiE+0. 1% = L BRI /KIER+0. 1% =8 L1, i 4
30min) o EIRE R4 A P VI B 73 o ¥ BT A AR AR W) 43 79 B v T H B (5mL) b, i
Varian StratoSpheres HCOs# g SPEE LAF& Z<TFA (0. 9mmo 1 Bk BE & £h 4 =) , 2R )5 i I K
95, A3 BbR 8L W, VG 1 BI04 L 25 AR (W 1 3I64) 7E 53 B Chiral Pak AD-HAE b idE4T
FAE (250x 4.6mm 1.D., %5 EPEAL40% FHEE+0. 1% — Z A%/ CO2 (104 BHiE AT [a]) )
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[0542]  1&1:10.3mg (0.027mmo1) ;'H NMR (400MHz ,DMSO—-de) Sppm 9.02 (d,J=6.64Hz, 1H) ,
8.33(s,1H) ,7.04(d,J=7.42Hz,1H) ,4.44 (br.s.,1H) ,4.19 (br.s.,1H) ,3.56-3.90 (m,
2H) ,3.23(s,3H) ,3.09 (br.s.,1H) ,1.04-2.11 (m, 18H) .MS (ESI)m/z 378.3[M+H]". {4 i
8] :2.534%0%h .

[0543]  142:30.0mg (0.079mmol) ;'H NMR (400MHz ,DMSO-d¢) Sppm 8.95(d,J=6.25Hz, 1H) ,
8.33(s,1H) ,7.06(d,J=7.03Hz,1H) ,4.46 (d,J=3.12Hz,1H) ,3.86-4.18 (m, 1H) ,3.48-
3.81 (m,2H) ,3.23(s,3H) ,3.09 (br.s.,1H) ,1.06-2.16 (m, 18H) .MS (EST)m/z 378.5[M+H] ",
BN A] : 3. 8484

[0544]  14&3:22.0mg (0.058mmol) ;'H NMR (400MHz , DMSO—de) Sppm9.02 (d,J=7.03Hz, 1H) ,
8.33(s,1H) ,7.04(d,J=7.03Hz,1H) ,4.45(d,J=3.12Hz,1H) ,4.20 (br.s.,1H) ,3.56-3.91
(m,2H) ,3.23(s,3H) ,3.09 (br.s.,1H) ,1.06-2.12 (m, 18H) MS (EST)m/z 378.5[M+H] . {4
IR 4. 55750 %t

[0545]  1&4:22.5mg (0.060mmol) ;'H NMR (400MHz ,DMSO—-de) Sppm 8.95 (d,J=6.64Hz, 1H) ,
8.33(s,1H) ,6.47-7.21 (m,1H) ,4.46 (d,J=3.12Hz,1H) ,3.94 (br.s.,1H) ,3.73 (br.s.,
2H) ,3.23(s,3H) ,3.09 (br.s.,1H) ,1.04-2.18 (m, 18H) .MS (ESI)m/z 378.3[M+H]"*. {4 i
8] :2.60750 %k,

[0546]  #RYZAELL L5 IR TH NMRELHE H , 0 1 ANUGE 3 Jig 1 B AL 22 A0 #E E ~4 . 2ppmXif g2
A4 Jog 1 A 2 A6 FE AE ~3 . 94ppm, T 1 ANEE 3 b BT (1) 4k 2 AL A AE ~9 . 02ppmIf: HLIE2
A4 B RIS AE ~8 . 95ppm, 73 H LA N HEAT (assignment) « U4 1AM 32 of Al 445 U
2G4 K LA

(05471 WJHLGEREM) A, 40 Pk AF T F1E A R 2R

[0548]  sjiifsl12B:4- (IR, 3S) —3-FEEM PR AL Z AE) —2— ((Ir,4R) ~4-H AL O AR EH)
M5 I — 5 FF g g

0
0.
A N NH,
P
[0549] N™ "N” "NH

[0550]  A.3fPE-2-JAE . £ 1073 AP , a1 35 Bi—2— 44 (10g, 91mmol) A& 44l (111) 4
KA (33.8g,91mmol) (1) HIEE (45. 5mL) ¥R H 7 L In A E AL EN (3.43g,91mmol) FFAEIK
WA 1R 5 I SR G A 258 R HiRE2 . 5ho OB i i in N K (45mL) T K, SR )5 H
I J5E (4x 100mL) ZEHL . A FF 0B WL BG4 To /K B B B T-15 , 1 98 5 PR iR 48 , 43 245 Ak
A9 (8.30g,74.0mmol , UL HK82%) , AR, K FH it — B aifb ol H.'H NMR
(400MHz , DMSO—de) Sppm 5.49-5.71 (m,2H) ,4.66 (d,J=4.29Hz, 1H) ,4.05-4.20 (m, 1H) ,
1.07-2.14 (m, 8H) .

[0551]  B.¥RBE—2- )5k 1 IL bR BR G o [7) 34 -2 5% (8.3g,74.0mmol) ZEDCM (227m1) Al
WE (35.9m1,444mmo 1) H VAR, IINE FF ER i (14 24m1, 185mmo) , [FJ B 7E UK H PAT<
10°C A1 VA F o — EUINSE A » ks SO PR B I T 28 A58 L B e R o S VR A0 FH 2
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150mL.  INERFR /K VA R BE S & FF IR I FH 100mL DCMJ 25 EY . 4R J5 & H (I DCMJE B 150mLET
YL FBR R S BN /K I D % » B 0 /KR IR B T8 i 8 S5 VB A< 4 » 75 B hm ik &4 (11. 95,
70.2mmol , Y %95%) , AICIRYY , T ik — B 4k (8 n] {8 FH . 'H NMR (400MHz , DMSO—ds) 8
ppm 5.83(dddd,J=11.81,7.03,5.17,2.15Hz,1H) ,5.65(d,J=11.71Hz,1H) ,5.17(d,J=
6.64Hz,1H) ,4.71 (d,J=4.30Hz,1H) ,3.69 (s,2H) ,1.99-2.23 (m,2H) ,1.79-1.94 (m,2H) ,
1.56-1.72 (m,3H) ,1.34(d,J=3.51Hz,1H) .

[0552]  C. (R) —2- CABE-2-M ) ¢ MWk -1, 3— M o b A0 — FR I 7 fie 1 26 (19,59,
106mmol) I PN e S Ah A — 844 (0.477¢g,1.322mmol) « (1S,28) - (-) -1, 2- —~&FEH O LN,
N == (27 - L L IR I E) (2. 74g,3.97mmol) U T & 9R 4k 4% (50.6g, 116mmol) FIDCM
(212mL) 7E B R Be & 9 - i b A Sk, 285 B TR A I ik 1008 SR 5 4 30 B
2 R BR R TG (9.00g,52. 9mmol) — IR VE I BB A H- 4 Fr 3 IR S e B R 1
PRI B T B 1 o | B4 38 s i N 50mLK T 48 K, 48 J5 FH 3x100mL B B . & H A
BUZE TCK B R B M, ik UE J5 W 4 22 WHUIR YD, w2 IR W) 52 12 [ A 0 7 o P 45 2] 4 FH HH B
(50mL) FfF & Je ik i , 75 27 . 6g IR F=420 o W 12 HHL il [ 4% 7= 47 P P e e 465 s ) L 25 1), 15 2
PR A9 (6.70g,27 . 8mmol , UL 52.5%) , AlEA, ZMEH %e.e. HIT.2 (ST MAE
(IR,2R) - () -1, 2- & B CUbE-N, N == (27 - R BR  RO FH ) TC A4 AUk kb 1] £ b v
i) GEIE B F 4 SFCE #%7:) (Phenomenex Lux#f4EZ-4,250x 4.6mm 1.D.,5-50% 7
PIEE/CO2, 1353 B A6 ) o 'H NMR (400MHz , DMSO—de) Sppm 7.41-8.22 (m,4H) ,5.62-5.97 (m,
2H) ,4.77(d,J=11.32Hz,1H) ,2.01-2.29 (m,3H) ,1.87-2.00 (m, 1H) ,1.62-1.78 (m, 2H) ,
1.45-1.61 (m,1H) ,1.17-1.32 (m, 1H) MS (EST)m/z 242.3[M+1]".

[0553]  D.2-((IR,2S,3S) —2—{R-3-f AL pitk) /e A MIW-1,3-—fd fE =i T, fE570
Bhpy ) R) —2- (FFBE-2-4525) 5 A 8Wk—1,3—- M (4.00g,16.58mmo1) ZEE(4/i (40.0m1) £
G BE (1.400mL) H ¥V I R T A4 R N—JRARBE BRI W i (3. 78g,21.22mmo) o HI 58 ik
J& > F R NVAR S UITE IR P ERRA R PR AR S5 BN 73 4 — Iy N- AR 3% B I 0 i
(1.9g) FI1.4mLI) L BEF W IR G R B AE IR FAE R AR MR A I 256 = N-1R
ARIFHABEIIZ (1.0g) A1 4L ZBENIN R AR IR A SR T AR SR FRE S =
AN b o SR TR S SR VI A 2 o BT A 5 AR ) P 25mL 6 007 Bt S o e Tt A o 0,
DB, PERAEIRE T W46 22T o ¥ THF (40mL) FINERFR GKIEWR) (10mL) Jn N EI3 46 8 i
T P IR S W AE IR TR0 53 Bl o 4 P 493 15 A8 9 e 4 DA B 25 THF W45 4 H
125mL 2,12 2. T A7 5mLIKT 7K : YRR FR SN /K VTR 1 LIRS VIR B o 23 B 45 2, /K 2 FH 75mL
LR O R A A H 10 R T8 J2 R /K P, & To /K B BR B 45, 1 98 J5 B R ik 4 , 13
SR 5 Z IR A P 38 o A i e iy 4 AR (0-30% LR BRI 2 050) K& B T i r= Wi
PRy FEVRE T4, 15 2AR AL &4 (3.9g,11.53mmol , 1L %69.6%) , A A& .'H NMR
(400MHz , DMSO—ds) Sppm 7.88(d,J=7.42Hz,4H) ,5.48 (d,J=5.47Hz,1H) ,4.73(dd,J=
10.54,6.25Hz,1H) ,4.24-4.38 (m, 1H) ,3.91-3.99 (m, 1H) ,2.32 (br.s.,1H) ,1.67-1.96 (m,
5H) ,1.40-1.60 (m,2H) MS (EST)m/z 320.1[M-18]". FHCOSY NMRSEZEG AL 4R 45 fH NMR%X
P R UE VR ) X Ak 57 5 4 (regiochemistry) oNOE (G IdNOESYSELR) £ 2 HEfik AN Ee He b
R 2 (A SR B IR BGAE 1K PR E A8 2 I EOC R (RO R T H = X
2] AN S I RN
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[0554]  E.2- ((IR,3S) -3-FRHLIAPRdL) J — & MW-1,3- i ER/N , FE1040 B A ) 2-
((IR,2S,3S) —2-1R-3-F R B L) e — & (MME—1,3- i (4.2g,12.42mmo1) 7F F 2% (69mL)
A EE (6. 9mL) VA TR @ S 2 DN =T S04 (4.34nL, 16 . 14mmol) , R j5—IX
PEMANZ, 2" 8% (2-F ) (0.204g,1.242mmol) 4R 5 ¥ R NITE B A5R F In#AE
[ I o I TR S AR T Ik 4 221 15 2R R, F il e iR 15 vk 44k (0-50%
LR ORI TR 4 & A B & - Y B0 o 76 ks Tk 4, 45 206 @ik &4 (2. 6g,
10.03mmo1 , it #81%) , N[44 . 'H NMR (400MHz , DMSO—de) Sppm7.72-7.98 (m,4H) ,4.58(d, ]
=4.29Hz,1H) ,4.14 (br.s.,1H) ,3.67 (dt,]=6.25,3.90Hz, 1H) ,2.24-2.40 (m, 1H) ,2.04-
2.19 (m,1H) ,1.81-1.95 (m,2H) ,1.39-1.80 (m,6H) -MS (EST)m/z 259.9 [M+H]".

[0555]  E. (1S,3R) —3-Z JLIRBERT . 52— ((IR, 3S) —3— 2 FL IR L) — S & 51 —1, 3— — i
(1800mg, 6.94mmo1) ¥ T HI i (86.80mL) H o K — /K& i (0.354mL, 7. 29mmol) M B i% AW
W IR BT SR A I FE B S BRI FE IO 53 4h—1420. 2eq (0. 06 7mL) [ JF K4 7R &4 [B]
WA AN b R NIR Sk s ARy L2 Tt JE i UE - B 44 FHDOMAN S 7 & 50mL e
BT A5 R AE PR T R 4, 15 B hm A& (174mg, 1. 347Tmmo , UL Z19.40%) , bR, H
T 3 — B Al A Al 4 B MS (EST) m/z 130.2 [M+H] ™

[0556]  F.4- ((IR,3S) -3-FFIRPi L & IE) —2- ((1r,4R) —4-F E LR O R & FL) g —5-
FR i . 84 (1S, 3R) —3-5 R HA B % (87mg, 0.672mmol) FMDIEA (0.235mL, 1. 344mmol) A F|
2- ((Ir,4r) ~4-FEFE O I E L) —4- (FFEE W RS L) msng -5-F Bt i (105mg, 0. 336mmol)
FRINMP (1mL) VAR P o 5 B A5 IR S0 I3 E180 °C ik 4h , AR Jo 8 HivA HI B IR IE FE i 1% . [ i VR
AR R A, R A YiE SOk ) £ T HPLC A AL (5-80% Z JE+0. 1% TFAK) 7K ¥ i+
0.1%TFA, J1%30min) 4 & A F= W0 18 o3 fE080E N IR 46 o BT 43 5k » W0 S8 15 T H i
(5mL) #, i@t Varian StratoSpheres HCOs# AESPEE PAFR 2 TFA (0. 9mmo I BKIR A 2h 4 &) ,
SR Uk AR TR ARV LGS J5 98 R e 4 , 453 2 AR @4k &%) (67Tmg , 0. 177mmo 1 , YT 2
52.8%) , AE{&.'"H NMR (400MHz ,DMSO—-de) Sppm 8.96 (d,J=5.86Hz,1H) ,8.33 (s, 1H) ,
7.00-7.16 (m,1H) ,4.46 (d,J=3.90Hz, 1H) ,3.85-4.09 (m, 1H) ,3.56-3.81 (m,2H) ,3.23 (s,
3H),2.97-3.15(m, 1H) ,1.71-2.14 (m,7H) ,1.51 (d,J=10.15Hz,11H) MS (EST)m/z 378.3[M
+H] "

[0557] > #frZ F 14 SFC (ff FiChiralPak AD-HAE (250x 4.6mm I.D. %5 ¥Eli40% F
+0.1% — 4 /CO02, 1073 Big AT I [A]) ) Sk 2 37 AF FH 5 71 i) 46 B DU oSz AR e A AR (1 31X Fh =
PR 25 H A9 21 (1) B — SRR 2 B 1R 20 2R o R IILAE I b 7 % 20 e bt 2% (10 A L 0 LA AR IR 1
PR PR INFA] (3.84843 1) , JySLiifsi 1 2AH (R UE 2, R, -

[0558]  E2=4-((1R,3S) -3-FRFEIRPFIRE L) —2- ((Ir,4R) ~4-H AL LI EHFE) ming -
5t IZ

[0559]  JEF'H NMR, & 36 2 R0 42 S 491 1 24 1) et e At A1 e »

[0560]  Ug4=4-((1S,3R) -3—FRIEIFEREE L) —2- ((1r,4R) —4-H S L IR L FE () Wi —

5—H Ptz

[0561] 54k, B AT HY 45 10 2 78 S 451 1 2 A o) 3 e 2 Pt A ) 1 o ) 44 2 ) AT DA g A R
(IR, 3S) —3—F2 FE 34 P Ft G Ik HH IR L T i » 1T 7 S e 497 1 2 A ) s 0 4 B 46 FH 6y o ] Ak 4 1) T
DL RIA R (1S, 3R) —3— ¥R FE 2R J5e ik 2 ik FH g A T TG
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[0562] Ay 1 4 ) St 451 1 2 A (49 v T) A LR P ) 4k 3 ) 246 5o 37 Ak A 2 5 ) (TR 4 M g 1
e 3 L6 ST AR 2R 5 ) L HEAT T LR SR

[0563] (IR, 3R) —3-F2 B PF Ptk —2d IR AU T BRI JGAE (Mi tsunobu) M43 2] (IR, 3S) -
3-FRIEIF PR G H IR T T -

>,
2

[0564] O™ 'NH

o

[0565]  A. (1R, 3S) —3—F2F P B S I FH IR AU T IR o 4 ok B SICTita 451 1 2 A 25 BB Hh [H] 44 3
¥ T THF (31.700mL) H MV A WEVKIB R AE R TR TR EZR0°C, FEFRII — IR AR 4
12 (261mg,2.76mmol) F1 =K (723mg, 2. 76mmol) . i I B R — 4 e 1AW (0.437mL,
2.76mmol) , FENIN N — ¥ 2 B, EEF BT A RE R . — HOMA TE R, Bk T8 AE0°C R
TERGR N 3ho K S SV Dl R T ¥R 4, B AS R A e i I iy 44k (0-40% 41
LERHIC BT K &8 A= MBI R 5 6 9 R s R i, AR e FEHTIA T IE (16mL) W o K BRI
B4 (186mg, 1.755mmol) I BZIE IR 1 744 P45 VR A WO AE PR 53R B2 N F 4 3h o 1 S SR &
WIAEDRE T4 2 5 AR ) FH50mLIT) 7K M AN AR FR S AN /K VR 1 : LIRS ) 75mL DCMA
B B 25 )2, K2 F50mL DCMR 22 HY o & FF HIDCMJZ 8 o 7K it R 85 1462 , 1 Y08 /s el Ak 4
1R EIMPRE, 85 53 A BUSFC , 1M A5 5 A AH A 1 OR BE IS 8], oK B STt 51 1 2AH 25 BB Hh [A]
42,8 (IR, 3S) -3-F2 LA B IL S L FH IR AU Tl (417mg, 1.818mmol , Y #72.5%) , Al A,
'H NMR (400MHz , DMSO-de) Sppm 6.63-6.87 (m, 1H) ,4.44 (d,J=3.90Hz,1H) ,3.47-3.71 (m,
1H) ,0.99-1.98 (m, 19H) MS (ESD) m/z 260.1[M+1]",

[0566] >k [ S5 1 247 22 BRBIR) H R 44 3[R b A A (IR, 3R) —3— 2 FE 34 RS 2 i H IR
BT T o IS i 451 1 2A R o [R]A 33R A 1) 25 BRD IV U 3[R 4 A 4- (IR, 3R) —3-FR L IF P
R -2- ((Ur,4R) ~4-F EH AN O R F L) BEnE -5 Btz .

[0567] [l g 1 FHIEE 3HR & 4n S it 451 L 2AH BT IR T TH NMR A 58 FR) X B A, ] s 1] 405 7
I N4- ((1S,3S) —3-F2 FL IR PRI HE) —2- (11, 4S) —4-H A L IR O R U 0E) g —5—HH ki
FH A5 4510 2 ok B St g 1 2AH 25 SRBAY A 8] 4 1 (HE ] FH T 1) % S it 71 1 2A 19 282 BRD A (1)
1) T HE AN (1S, 3S) —3-FR 3L IR P L 2 H R A T T

[0568]  sEjtifsl13:4- ((1R,3S) -3 LI E L) —2- ((Ir,4R) —-4- (2,2, 2- =5 LEH)
RO B ) mEnE -5 F eI , 4- (IR, 3S) —3-F2 A L B & 0E) —2- ((1s,49) -4-(2,2,2-=
BOAFE) MO IEE L) wEE-5-F It %

_F 0 - F 0
“IN7NT O NH "’N)\N/ NH
H H
‘@ “OH i@ NOH

98
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[0570]  A.4-((IR,3S) -3-FHA D HEIL) —2- ((Ur,4R) -4- (2,2, 2-=H - L H L) H &
A IE) BENE -5 FE IR L A4 (IR, 3S) —3— R IA L A& —2- ((1s,49) -4- (2,2, 2- —#H L&A
) B IR L) g -5-F k% . 14— (IR, 3S) —3—FR 38 O L G 58) —2— (PP LRl 3L mwis
WE-5—H Bt iz (440mg, 1.400mmol ; ¥ A SCRTIR G ) AIX-4- (2,2, 2- =3 L5 - M g =
gtk (529mg,2.099mmo1) ZEDMSO (6.964mL) = [ $i #:95  h in ADIEA (0.978mL,
5.60mmol) o4 BT ARV A MTE100°C R He i A Kb I VR A Wik 4, i ek i e iy 4lifb
(0-10% H EE/ & W br) , 28 5 s i A RE I i vk alifb (R /7K, 570 1 % FF IR o 28 55
(modifier)) A F=MH A4 , 15 214- ((IR, 3S) -3-F LI O R B) —2- (4-
(2,2,2- =5 LA PR FE-E ) mEng-5-F k% (135mg, 0.313mmol , LK 22.36%) , A2
Fh 7R B AR ITR S MS (EST) m/z 4322 [M+H] "o {5 B =P A8 U 4k 2 3 35 (AD-HAE:
(colum)) BEAT4r B iZIR -S4, 135187 . 8mg (0. 203mmo1) —NEE R Bt H SR (1) 374 S kg Ak (i
1) 124 2mg (0.056mmo1) 55 /™ FE— 442 e it HH SR I S AR a4 (162)

(05711 i f5 B 2 AH R 1) e B2k e FE A8 a0 il &1 (Lr, 4r) —4- (2,2, 2- =5 LA ) BR
O %,

[0572]  (Ir,4r) —4- (FH-EIL) RO K (Ir, 4r) 4-F - O (230g, 2mol) K H S
(212g,2mo1) 1 4A 4T i B VAL (2L) MR A WAE U5 R [R1A 3hoo SR UK 7K i3 4 VR
EUEEN, 3 2 A NMEE /N OIS LS (T2g, 2mo1) I SERE » B N ITE Z iR T
PP AT R 2 K B, R AR & e (2L) FK (1L) Z (A 43 e . 70 3 S H ke )=
A G AN K% ARG BT T — 25K,

[0573]  ((1r,4r) -4-FREEIC ) GREF R FIEFEE . mER — PR REN (Ir, 4r) —4-
(RIEEIE) PR SR ey R I N R R R /K VAR (1.51) , SR JE7E0°C, 7] 31X Fob
PAARR R 2218 I NS H R R (358.2g,2. Imol) o I FER G » B S N YIAE =I5 N B+
Lho SR G 3 B A WU H 28 R IR 4 ), Bl Wil i e i e iy 24k (0-30% 4R 4 Tis i &
5 S 15 BT ETRAR AR BL &4 (400g, 1. 18mol , i/ BRI 259 %) . B X 5 1%,
330 235800 ((1r,4r) ~4-F2IEIA OV 3E) B AL FH RS 36 .

[0574]  ((1r,4r) -4-(2,2,2- =5 LEE) B O ) FEFRFTEFE. M (Ar,4r) -4-52
RO IE) S R TN E (400g, 1. 18mol) (&4 (2L) ¥ R In N 50 %6 % Bl R 7K ¥4 Wk
(20mL) , R JE IO AR = L et GEb R =g o ez g #h (1.6kg, 11.8mol) FINaNO2
(814g,11.8mol) 7K (3L) VEVRIR G » 94 Je b a8 N DA s 87y ¥ Hh T 3 B 1) £ 1) o S B3
I TLCREAT M I, 58 W » IO R B B /K VA (300mL) o 73 B ST J2 I Ak 4, e i A
sk aifl (0-10% LR LBRRI E kD) - 132 ((Lr,4r) —4- (2,2, 2- =5 L5 L) PR L) &3
H R R A1 (192g,0.456mol , % 38%) . B LR M, k15 55—t ((1r,4r) -4-(2,2,2-
IR MO ) AR IR R LR (185¢,0.439mol) .

[0575]  (Ir,4r)-4-(2,2,2- =8 LHHE) & W ((r,4r) -4-(2,2,2- = H LH ) FF
L) &3 H R R JE 5 1E (377¢,0.89mol) HI TR Z. g (2L) ¥ It N 20 % S B AL AR (TEBR
1) (509) KR EWIAEZIR N AELbpsi A UM M HE24h o i it i SR 22 A0 77, P ek T 4
JEWR W P AR R AR WS T-2NER IR (1. 5L1) T, A5 v FH Y R80T 268k (300mL x 5) Bevk o I
N [ A R B DA pHIA 2 1OBA B g P2 M A 2] — & H 52 (500mL x 5) H1 o & FH- A HLAHT
J I DR R R i o R A B I RE IR i R A AL (10-30% FR R & %) 183 (Ir, 4r) —4-
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(2,2,2- =9 LA HE) FRC i (115g,0.584mol , it %66 %) - 'H NMR (400MHz , DMSO—ds) Sppm
4.01(q,J=8.8Hz,2H) ,3.40-3.33 (m,1H) ,2.56-2.53 (m, 1H) ,1.94-1.92 (m,2H) ,1.75-1.72
(m,2H) ,1.24-1.15 (m,2H) ,1.08-0.97 (m,2H) ;MS (EST)m/z 198.2[M+1]+,

(05761 i LA b rR B, B on AR U LERAF R B T-4- (IR, 3S) —3-F2 FE I L L 2
) -2- ((Ir,4R) 4~ (2,2, 2- =5 LAFL) O TR L) Mg -5- F A% , 1 g 23R 15 11 #4
BEGN. F4- ((IR, 3S) -3-FFIA A ) -2- ((1s,4S) -4- (2,2, 2-=F LA I O HE
HE) g -5 FH IR A

[0577]  U&1:4- ((IR,3S) -3- R REHIL) -2- ((Ir,4R) -4- (2,2, 2- =5 LA L)
FEG B mEnE-5-FEf% . 'H NMR (400MHz , DMSO—de) Sppm 8.90 (d, J=6.25Hz, 1H) ,8.34 (s,
1H) ,7.46-7.52 (m,1H) ,7.07-7.17 (m,1H) ,6.91 (dd,J=8.59,2.73Hz,1H) ,4.60-4.76 (m,
1H) ,4.02(q,J=9.63Hz,2H) ,3.39-3.96 (n,4H) ,0.92-2.24 (m, 16H) .'°F NMR (376MHz ,DMSO-
de) Sppm=76.47-72.01 (m, 3F) .MS (EST) m/z 432.0[M+H] ",

[0578]  U&2:4- ((IR,3S) -3- R REHIL) -2- ((1s,49) -4- (2,2, 2- =H LA HC
FEaT HL) mEnE -5- F R % . 'H NMR (400MHz , DMSO—-de) Sppm 8.90 (d,J=6.64Hz, 1H) ,8.34
(br.s.,1H) ,6.79-7.50 (m,2H) ,4.64 (br.s.,1H) ,4.00-4.12 (m,2H) ,3.42(d,J=4.69Hz,
4H) ,0.91-2.25 (m, 16H) .'°F NMR (376MHz , DMSO—de) Sppm—73.63 (t,J=9.47Hz, 3F) MS (EST)
m/z 432.0[M+H]",

[0579]  sjtafsl14:2- ((1r,4R) —4- (Zo AL SO R E L) —4- (IR, 3S) —3-F2 LA L 0k
L) e -5- F Bk

0
F
6,
F N7 NZ NH
H @
OH

[0581]  A.2-F-4- ((IR,3S) —3— R FHLIA L IL & HL) MEng —5-FH IR H E . M) 2, 4- — S IE -5
FA R FH G (4.00g,19.32mmol) 7ETHF (85mL) H F i £ 1A 1 I ADIEA (3.37mL, 19.32mmol) .
YRR IR A WAL T UK/ N B A E1 278 C 3 i BE AR FRAE-T8 C I R In A (1S,
3R) —3-F A O BF (2.448g,21.25mmol ; WiTetrahedron: Asymmetry 15:2051-2056 (2004)
W IR ) 77V 2% B940mL THEV VR 4 TSR S 75 -78 C T i dE Lho SR 5 H I SR 5 4
Wi 21 FF FH200mL £ 1R £, 1 A1 75mL ) ZK AV AR FR E AN A TR B 1 : IR G VIR RS 70 3 %%
JZ 57K 2 F100mL P8 £ 8 R Z B o & FE 1) B8 £ 15 J2 FH 5 0mL I L AN S A AN /K I R e 5%, 48
TC/K R BR BT , ok Y8 S5 VR AR 22 WPIRY) , i PR AE i h I [ 44 o BT 45 3] 4 FH <0 % (5mL) Bif
B 108, FH Tk (5mL) EEBE 5 HLA8 1, 13 2112-F-4- ((IR, 3S) —3-F2HE I O L 2 k) Mg -
5-FIRHI R (3.7g,12.95mmol , U %67 %) , KGRt — B4l b n] ff HMS (EST) m/z 286.0
(M+1]7,

[0582]  B. (IR,4r) —4- (ZREEE) Ol K A -4-F BRI £ (25g,217mmo)
BIFT 25 (500mL) o B IEIR (54 2mL, 456mmol) FIBKEREH (120g,868mmol) HIN FI| £ 7
W I T AR S E =R T RIZI A A e BB A it e+ 2 8 1% E T H 4

[0580]
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i AV JEC e 3 o R A VB VA 45 1) €6 [ 4 o KL o [l A e o e e s 1 v 4 Ak (0-601%6 L TR £ R 1Y
Cle) A AR o & I R4, 138 (1r, 4r) —4- (SR EREE) O (258,
85mmol , Y %839.0%) , N Al 44 . 'H NMR (400MHz , DMSO—de) Sppm 7.26-7.36 (m,8H) ,7.16-
7.22 (m,2H) ,4.43(d,J=4.69Hz,1H) ,3.55 (s,4H) ,3.27-3.33 (m, 1H) ,2.28-2.40 (m, 1) ,
1.69-1.88 (m,4H) ,1.40 (qd,J=12.56,2.93Hz,2H) ,0.89-1.05 (m, 2H) ;MS (EST) m/z 296.3
[M+1]7

[0583]  C. (Ir,4r) -N,N-Z K4 (SR AR O H (e, 4r) —4- (SRR 21
O (5g,16.93mmol) AL V4R (1) (0.645g,3.39mmol) ¥ T 170mL Z JiF 1 35 26 B4R B
IF45°C AE1Omin N [ iZ IR ST N2, 2- — & —2- (FEAEERS) 2% (3.50mL,33.9mmol)
1130mLZ fif§ (acetontrile) ¥ . — BN FERL, B VR & 7045 CER SR P 1h 28
JEELOmin N M R Ah—A432, 2- 9 —2— B ES) 418 (2.86mL,27. Tmmol) 1771 30mL Z,
Ji§ (acetonitirile) K MR G WITEAS CHER/R N FHHE Lol 28k By 238 ko
53 TR AW 1 75mL £ B8 £, T8 A7 5mL K /K RN AR BR S A /K TS W 1 LIR & 0 B o 1311
B E AR P ARTR A P iE I B S B 3 AT QR S (sintered glass Buchner funnel) i€, 4>
BRI )Z , K2 H50mL LR LB R HL & I 1R 4.8 /2 FH50mL ) M AT S AL AN AT K I 12 1V
BT BT K IR R B 1158, 1 8 I R g 22 S IR A0 o AH ) bR e ok Ak e e 18 vk Al Ak (0
30% LR BRI T 4 & H I iE s &I Ek e, 132 (Ir, 4r) -N,N- =R 54— (2
FAR L) BRI (3.12g,9.03mmol , YR ZE53.4%) , IR , 1% IR [ A4 1 Ak — 1 2 ] 4k
'H NMR (400MHz , DMSO—d¢) Sppm 7.26-7.38 (m,8H) ,7.17-7.23 (m,2H) ,6.66 (s,1H) ,3.97 (t,]
=4.49Hz,1H) ,3.57 (s,4H) ,2.36-2.47 (m,1H) ,1.98(d,J=10.54Hz,2H) ,1.83(d,]J=
12.10Hz,2H) ,1.49(d,J=12.89Hz,2H) ,1.22(d,J=12.49Hz,2H) .'°F NMR (376MHz , DMSO-
de) d ppm-79.28(d,J=73.00Hz,2F) MS (EST)m/z 346.1[M+1]".

[0584] D. (1r,4r) —4- (L) L £ /R$E# (Parr shaker flask) #,% (1r,
41) -N,N- " 84— (& FEE) R (1.6g,4.63mmol) ¥ T 28 (23mL) H, AN
20wt % EEALAR (FEBR E) (0.650g,0.926mmol) oK A 2R E 2, SUAEM /R IESN 2 E b, IFH7E
50psiE A MR I - E AN HUE IS TR R (H B s RIS JERR 25 . 38U 4 BE 7
O3 R TRIR 4E IR, % IR S T 100nL B8 2 Big b, & oK IR IR EE T4, i g e
WA 2 MR Y Z R B AR 3] (e, 4r) —4- (CE AL PR 2% (0.621g, 3. 76mmol , Y&
#81%) .'H NMR (400MHz , DMSO—ds) Sppm 6.46-6.93 (m, 1H) ,3.96 (s, 1H) ,2.52-2.59 (m, 1H) ,
1.84-1.95(m,2H) ,1.68-1.79 (m,2H) ,1.29-1.43 (m,2H) ,1.01-1.14 (m,2H) .'°F NMR
(376MHz , DMSO—de) 8ppm—78.93 (d, J=91.00Hz, 2F) .MS (ESI)m/z 166.2[M+1]",

[0585] E.2-((1r,4R) —4- (3 A3 A AR —4- ((IR,3S) -3-FRIEIM R H L) 1
ME-5-FHERH G . 1] 2- & —4- ((1R, 3S) —3-F2 2 3 L AL &E) W ng —5-H R FF I8 (300mg,
1.050mmo1) #1 (1r,4r) —4- (Z 5 H AL F % (260mg, 1.575mmo1) 7EDMSO (5mL) H (1) i+
B YH I ADIEA (0.550mL, 3. 15mmol) ¥ Frf3 IR & ¥7E70°C T HiFE Lho K fH S BVR A 4
Wi, AR fr i i e R 44k (0-60% LR BRI E%0) G & B F=WIItE s & 35 G ik 4,
23)2- ((1r,4R) —4- (ZHH H L) O RE L) -4- (R, 3S) -3-FR I L Z L) Mg —5-
FF % i (165mg, 0. 398mmol , g %37.9%) .'H NMR (400MHz , DMSO-de) Sppm 8.37-8.49 (m,
1H) ,8.06 (d,J=7.42Hz,1H) ,7.22-7.55(m,1H) ,6.49-6.94 (m,1H) ,4.67-4.76 (m, 1H) ,
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3.75-4.10 (m,2H) ,3.72(s,3H) ,3.43-3.69 (m,2H) ,1.63-2.24 (m,8H) ,1.08-1.54 (m,8H) MS
(EST)m/z415.5[M+1]",

[0586]  F.2-((1r,4R) —4— (5 A EFL) H A IE) —4- ((IR, 3S) -3 FLIF L FEE L) %
WE-5-H g . ) 2— ((1r,4R) —4- (ZR AR AL -4- (IR, 3S) -3- R I
BL) g —-5-F R FH IS (170mg, 0. 410mmol) £ FH A% (10mL) H I HE I B — PR ISR
AAAZK I (M, 3.075mL, 3.075mmol) K Fr S IR-A MI7E50 C i HE2 K 1 S BRIV A Pk 4
PABR W BE, 540 7K (10mL) ke , S8 I AAT R BR K I (2M, 4. 10mL, 8. 20mmo1) o4 Ffr
BUTVEMAEE IR FHHE30min, 138, SR 5 [ 44 FH 7K 78 73 Be Ik o o Il 4k 3025 )8, 15 31 2-
((Ir,4R) —4- (T F L) RO R E ) —4- (IR, 3S) -3 I PA L AL J) W g —5-FH IR
(117mg,0.292mmol , L Z71.2%) , Ml 44, KOG it — B 4l v ff H MS (EST) m/z 401.5
[M+1]7

[0587]  G.2-((1r,4R) ~4— ("5 A EIL) H A IE) —4- ((IR, 3S) -3 I O I L) %
WE-5—HI L% o 12— (1, 4R) —4- (Za H 48R RO AR 2 0E) —4- (IR, 3S) -3-FRE M D AR
F) - nE-5-F R (117mg, 0.292mmo1) FIHATU (167mg, 0.438mmo1) ZEDMF (2mL) = 1) 3 #F = v
MR NN &A% (78mg, 1.461mmol) FIDIEA (0.255mL,1.461mmol) TR IR S WIESE T
P PE I - KA S BV G D 4 UABR 2245 R e i 43, SR Ja i i i i vk a4k (10-90% &
& R (A 10 % 2 WA D) BT b R =i & IF fE 4 , 15 212- ((Ar, 4R) —4- (&=
GO A ORI -4- ((IR, 3S) —3- B O JL & k) W g —5- H Mt Ji (35, 3mg,
0.088mmol , i %30.2%) , A {4k . 'H NMR (400MHz , DMSO-ds) Sppm 8.90 (d,J=6.64Hz, 1H) ,
8.34 (br.s.,1H) ,6.50-7.14 (m,2H) ,4.64 (br.s.,1H) ,3.42-4.11 (m,4H) ,0.87-2.23 (m,
16H) .'°F NMR (376MHz ,DMSO—ds) Sppm-78.98 (d,J=110.82Hz,2F) MS (ESD) m/z 400.5[M+1]",
SRt fF15:4- ((IR, 3S) —3-H AL O A L) —2- ((Ir, 4R) —4-H S PR O JE () W iE -5
FH I Ji

0
#2 N NH,
"y .
[0588] ‘N~ "N~ "NH
H ‘
(ol

[0589]  A. (1R,3S) -3-F2 LA L L FH IR AU T fi o m) (1S, 3R) —3-& L O (1.0g,
8.68mmol ; UTetrahedron:Asymmetry 15:2051-2056 (2004) PG4 i) T il 8% ) 7F Ikt
(8.04mL) H I HEFEVE VR A I BRI — AU T I (2.369g,10.85mmol) ¥ Frf VR A WI1E =ik
THEEE18h W s e N, TN NG AL4H (0.507g,8.68mmol) , Fr {5V W FH7K (20mL) A1 k¢
(20mL) % % o W BV R 204 20min, 48 Je ik 98, [ 4 F O b B2 vt J5 R B 25 R 05, 75 2
(IR,3S) —3-¥2 HL PR O BE S BE R T g (1.7836¢,8.28mmol , YL Z95%) , Ak -3 f [l 445
'H NMR (400MHz , DMSO—ds) Sppm 6.74 (d,J=8.20Hz,1H) ,4.58 (d,J=4.29Hz, 1H) ,3.35-3.43
(m,1H) ,3.11-3.27 (m,1H) ,1.90(d,J=11.32Hz,1H) ,1.68-1.78 (m,1H) ,1.63(d,J=
3.12Hz,2H) ,1.37 (s,9H) ,0.87-1.23 (m,4H) ;MS ESD m/z 216.3[M+1]",

[0590]  B. (1R, 3S) -3-H A M O I L BT g - 7E RS R, 7E0°C, 19 (1R, 3S) -3~
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FREIAC R R AU T IS (1.78g,8.27mmol) [T /K THF (8mL) ¥ o 43t hn N &4k 4
(0.230g,9.09mmol) AHIR & WA 2 E iR FF W HE30min. 7/£0°C, KL H 52 (0. 824mL,
13.23mmo1) ) JG7/K THF (4mL) ¥ ¥ I 2R A P HKs A3 IR G W0 = I B i FE20h o VR
AWK (50mL) 6K J5 /R .18 (3x 50mL) AEHL . & I (G HLIE H K Ve L miER T
J JE L UE o LS IR AR SER , AR e B I A R ik Ak (0-50% L PR L BRI L 8) oK Wi oy
EIFEIRYE 3] (IR, 3S) —3-H A ZE 3 L L & R T i (1.0686g,4.66mmol , Y%
56.4%) , N E A MS EST)m/z 230.5[M+1]",

[0591]  C. (IR,3S) -3-HAEA I =M LR EE - 1] (IR, 3S) —3-FH A2 PR L A & 28 Y R L
T8 (1.0686g,4.66mmol) [ J57KDCM (18. 64mL) ¥ ¥ H I AN TFA (3.59mL, 46 . 6mmol) ¥ Ft
PRSI NI Ih A2 J5 , BB 25150, BT A3 7R R W0 FH 2. l% (2x 50mL) BF 5 , 15 2]
(IR, 3S) —3-HF AL =M LML (1.133g,4.66mmol ,UTF100%) , A H k44 HH 74
Tt — LAt o] T — 5%

[0592]  D.4- ((IR,3S) -3-HAMEH AR —2- (FHid) WnE-5-F IR LEg . [M4-5-2-
(F B L) ms g —5- F iR 2,6 (1.084g,4.66mmol) 1 (1R, 3S) -3-H A KK O =R L MREE
(1.133g,4.66mmol) 7£ 1 (18.63mL) H 43 #E W H II ADIEA (2.434mL, 13.97mmol) o ¥
SR AP INFAEI60 CIA 1 Tho S S MINFA AR B, v ) 38 500 5 W4 A R i e e R
ok At (0-25% 2R 2 BEHI C 4) » 15 8)4- ((IR, 3S) —3- I LI O L & ) —2- (AR
FL) mEnE-5-H R 2.5 (1.4284g,4.39mmol ,ULF94%) , A% B IR P MS (ESD m/z 326.2[M
+1]7

[0593]  E.4- ((IR,3S) -3-H LI AL -2- (FHRL) Mg -5-H R . (14— ((IR, 3S) -
S-FA LR O R L) —2- (AR EL) msng-5-F R 2l (1.4284¢g,4.39mmol) 7F 2 I
(12.54mL) H e FEE B IS E AL BN KA TR (IN,8.78mL, 8. 78mmo 1) HKH VR & W1+
2h ¥ I N A, K (50mL) 5 B8, 98 5 H A, [A) B 5 A 458 B /K W R (2M, 5. 49,
10.97mmo1) —EHEFE K ITIE YRt 3iE , SR 5 FIZK (2x 50mL) Pk Ja T8, 15 204- ((IR, 3S) -3~
HAR IR O AR ) —2- (FR AR 2E) M e -5-H R (1.1679¢,3.93mmol , UXF89%) , Al
4 .'H NMR (400MHz , DMSO-ds) Sppm 13.22 (s,1H) ,8.65(d,J=7.03Hz,1H) ,8.51 (s, 1H) ,
4.07-4.24 (m,1H) ,3.29-3.33 (m, 1H) ,3.26 (s,3H) ,2.46 (s,3H) ,2.15(d,J=12.10Hz,1H) ,
1.63-1.88 (m,3H) ,1.21-1.48 (m,4H) ;MS (EST) m/z 298.1[M+1]".

[0594]  F.4-((IR,3S) -3- AN O HEER) —2- (P wng-5-FEthz . E=E T, H
4~ ((IR, 3S) -3 AR L PR O B 3L) —2— (AR 3L) msng -5 % (1.1662g,3.92mmo1) FIHATU
(2.237g,5.88mmol) 7EDMF (7.84mL) H it #E5min, 2R 5 e 10 i A &tk % (1.049g,
19.61mmol) FDIEA (3.42mL,19.61mmol) o ¥ e BYIFE 2 i T HiHE Lho 8 R MR S BEIA K
(100mL) ¥, F F .18 .18 (3x 50mL) ZEH) . & 1A HLJZE F/K (50mL)  #h7K (25mL) Pk, 4
B RN T, o i S5 VAR i o 7k B 1) DM 38 T 4 e DR A 4 8 T 100mL 7K A1 00mL 4 e H 1 B
2% W A BRI 20 P 30min, i P8 JE FH OB B, 19 814 (IR, 39) —3- A M AR
) —2- (PR IE) msnE-5-F k% (1.1081g,3. 7T4mmol , Y% 95%) , MK - {4, 44 MS (EST)
m/z 397.2[M+1]7,

[0595]  G.4- ((IR,3S) -3-H AL IR L IE & IE) 2 (F SEMA L) mene -5 FH kA% . 72 = 3
T, fE2minpy [A14- (IR, 3S) —3-FH AR I L () —2— (R i 2) msmg -5 HA Bt fi (1.1081g,
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3.74mmol) ZEDCM (18.69mL) AP Ei (18.69mL) H {1194 % 4 45 TL it in AmCPBA (1.676g,
7.48mmol) FEAEE IR T HEFE 16h o TR R M8 57 28 R 2 11, 1Al R s VR & 40 R N 10 % it
RERER AN/ IETR (35mL) 3478 &Y £Eomin. A BHE 418 LR FK Z 18] 3 B, AR fa A HL
JEMR IR R AN R S A /K ER 7K ek - R 5 & IR E F QIR R B (BIR) A HL
EEIE AR TR, i 5 R R B SR G, 3734 (IR, 3S) -3-H & AN O
FEG L) —2— (P S P L) mas g —5- P ki (0.9887¢g, 3. 01mmol , YR 81%) , Ay £ & 4 . MS
(ESDm/z 329.3[M+1]7,

[0596]  H.4- ((IR,3S) -3-H AL IR -2- ((r,4R) -4-F AL O T IL) mng -
5—H Bt o 14— (1R, 3S) -3 A IR L AL &) —2- (R &M 22) wsng —5- W B i (0. 3g,
0.914mmol) Al (1r,4r) —4-F AL % (0.236g,1.827mmol) £ZEDMSO (0. 914mL) 7 [ 43 5 74
I DIEA (0.637mL, 3. 65mmol) H 44 [ RVRAITE100°C N HiH1 1 7h o Kk I B VR A ik
45, SR el R R LR v ik (0-10% FEE (1) B8 O T8) K r= i o 6 e ik 4, 5 24—
((1R,3S) -3-H AR I IE) -2 ((11,4R) —4-F A R 30 O RL 0 ) —ms g —5— P ik i
(0.155g,0.411mmol , i #44.9%) , AHE T E 4. 'H NMR (400MHz ,DMSO—ds) Sppm8.95 (d, J=
7.42Hz,1H) ,8.34 (s, 1H) ,7.01-7.17 (m,1H) ,6.76-6.88 (m, 1H) ,3.51-4.07 (m,2H) ,2.97-
3.29 (m,8H) ,1.63-2.42 (m,8H) ,0.98-1.39 (m,9H) ;MS (EST)m/z 378.4[M+1]".

[0597]  SZJEf16:2- ((1r,4R) —4-F2FE—-4-FEIF D FEEFL) -4- ((IR, 3S) —3- 2 FE I O A
R IE) w5 F L%

o)
HO
. N“XY" NH,
W
‘N7 N7 NH
'iE’ OH

[0599]  A. (Ir,4r) 4-RFHE-1-HFHEARCEER L. (Ir,4r) ~4- (CFRRER) - 1-F KD
i (15.3g,49.4mmol ; WIPCTE PR H i A AHW02010/027500 F 3 1R () 77 15 1] 4% ) 78 H
(137mL) F1Z, 1% 2,18 (137mL) = [ 72 500mL I /R 25 58 v i A, B3 3o 1) 12 7 9 38 NG
A5min. [FZIE R INNE SR (FERR ) (6.94g,4.94mmol) FFE A 8% & T /R $E5h 8% b
fE3atm& SN I6K IR R B85 o B 2525, 28 )5 4 B s i ik e o U8 IR AR U8
Bk AW T 50mL FE e, SR ER /K VA VR (6M,9.06mL, 54 . 4mmo 1) FRAK 5 i 45 , 155 (1,
4r) —4-F - 1-FREF COEERR L (8.31g,50. 2mmol , TZ 101 %) , K- [ 44k, H L
e e T~ — Pk,

[0600]  B. (Ir,4r) ~4-¥2FE-4-HF LI IEZIEF R T B M) (Ir,4r) ~4-2FE-1-F FEIR
CLEE Eh R £ (8.31g,50. 2mmo ) FEE A AN /KW (1IN, 100mL, 100mmo 1) HH ¥ 95 $F 345 7 fin
AN ZBRER U T Tig (13.68g,62. Tmmol) HH4 [ VR A WD TE 2R T B RE2h B R AR 4 » 98
Je B R R R 4L (0-100% LR L BREI L k0) K =i & I 5 i 40 - R IELCMS 2R
GBS ~50% W FT 5 =90, BT LA A R R I - B 4 AL B ik (5 FH0-50 % Z.1R . B
A IR BIAR) o =i o & F a4, 15 3] (Ir, 4r) —4-F2 H-4- R O L R
FRAUT B (2.2g,9.59mmol , UK 19.13%) , A E 4R MS (ESD m/z 230.5M+1]7,

[0598]
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[0601]  C. (Ir,4r) 4-FH-1-FHEFRCE =M LWL 17 (Ir,4r) -4-FFF-4-FF HIF O K
RAAEF AT EE (2.04g,8.90mmol) FEDCM (44mL) H F) 45 PEAE W H I TFA (13.71mL,
178mmo1) FKs S I AL iR N P 220 IR 4 R N , R R ) F C BRI BE R R, £33 (e,
4r) ~4-FH-1-FEARCE =M LB (2.106g,8.66mmol , T Z97%) , A M fE 44 . 'H NMR
(400MHz , DMSO—dg) Sppm 7.73 (br.s.,3H) ,4.39 (br.s.,1H) ,3.05(d,J=3.51Hz,1H) ,1.27-
1.97 (m,8H) ,1.11(s,3H) ;MS (ESDm/z 130.2[M+1]",

[0602]  D.2-((1r,4R) ~4-F2H-4-F HA O IREAIE) -4- ((IR, 3S) -3- IR IR IE) 1
WE—5—F % o 14— (1R, 3S) —3-F2 L 30 L FE & 56) —2— (FF Sk il ok 56 ) v gt — 5 Rk i
(0.432g,1.374mmol ; AR XFTIR &) Fl (11, 4r) ~4-FAF-1-FEACE =6 LML
(0.435g,1.786mmol) 7£ —W&ELE (2. 75mL) H B Hi FEE W H I ADIEA (0. 718mL,4 . 12mmo1) FF
¥ TS RAEL10°C N 4230 Rk I BNTR S 0k 4 , TR AR I8 ik HPLC Al AL, (20-100 % HI B
IKVETRD) K F= i o & R4 B AW F 2 S BS ISR AT A5 T ie W) » 19 3102 ((1r, 4R) -
4-FZFE-A-H I FE R IE) —4- ((IR, 3S) -3—F I O FE & L) wrng -5-H |Efi% (0.0483g,
0.133mmol, Y Z9.67%) , N [ {4 .'"H NMR (400MHz , DMSO—dg) Sppm 8.91 (d,J=
6.64Hz,1H) ,8.34 (br.s.,1H) ,6.56-7.26 (m,1H) ,3.39-4.78 (m,4H) ,2.54 (s, 3H) ,0.66-
2.25(m,19H) :MS (ESD)m/z 364.5[M+1]",

[0603] s 17:4- ((1S,3S,4S) —3— 2 F—4-H FEIRF L FEH L) —2- ((1r,4S) ~4-FH -
RO L) g —5-FF k% ; 4- ((IR, 3R, 4R) —3— 3% 3 —4-F FL IR L B FE) —2- (1, 4R) 4~
HHAR L - O R G L) W g —5- FR ki s 4— ((1S, 3R, 4R) —3- 8 3 —4- I LR O R g JE) -2
((1r,4S) ~4-HEFEHM O I L) BENE-5-H % s 4- ((IR, 3S,4S) —3-F2 HE—4-F R O B
) -2- ((Ir,4R) ~4-H EHJE - LR L) msng -5 H fE i

o} o o o
O, o O, #0 N7 NH.
/\O JNI\\ NHZ/\O Nl\ NH, /\O i\ NH )I\/ 2
T NE NH "'N)\N/ NH NN NH 'H N” “NH
H : H 1 H :
: : ";OH - OH QOH ‘OH

[0605]  A.2-((1s,4s) -4-F2HE-4-H A H) 7 A WWE-1,3- i 7E0°C, 1 (Is,4s) -
4= - 1-F IR EE (10g, 77mmo 1 5 WIPCTE Br 1 A AW02010/027500 5 3 19 5 2 il
) FIRREREM (18.72g,135mmo1) 7E7K (155mL) H ) 5 P VA I AN- 2L S8 R FE 410 2K — F
T f%Z (18.66g, 85mmol) F K AT 15 ¥4 WA =i T B £k 2h B pG d B F L vE , i BiF T
100mLZKH, R UE, 15 312- ((1s,4s) ~4-F2 R -4-FH AR O 5 ZAmI-1,3-
(11.413g,44.0mmol , Y 356.9%) , N EAH A 'H NMR (400MHz , DMSO-de) 8ppm 7.79-7.88
(m,4H) ,4.11 (s, 1H) ,3.94 (s, 1H) ,2.51-2.56 (m, 1H) ,2.44-2.49 (m, 1H) ,1.56-1.70 (m,2H) ,
1.33-1.47 (m,4H) ,1.13 (s, 3H) ;MS (EST)m/z 260.5[M+1]",

[0606]  B.2- (4-HIEIACL -3 47 2k) S —&MIWE-1,3- i 42— ((1s, 4s) ~4-F2 Hh—4-F Ik
RO ) S A8 -1, 3—- - (4.6568g,17.96mmol) FIAREL S 44 (4.89g,35.9mmol) &3 3F
TFAE]140°CIE20min 3% A ML 2 [ N, BT AN /K (11.22mL) FRER (7. 66mL, 144mmol) FF:
W S SR A P I EN100 °C ik 2h o B R B IF A E0 2 =0, BRI N 200mL A VK /K R, o B 45
PE30min, 2R JE i uE , 15 2 =9, A A o % U A R AR iR Ak (0-10% 4

[0604]
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MR BRI CUbE) » HER =i o & I I k4, 15 32— (- O -3- 0420 2 =& mIe-1, 3-
—JR (3.33g,13.80mmol , L F77%) , JyE A 4K MS (EST) m/z 242.0[M+1]7,

[0607]  C.4-H AL -3-JdifiZ . [m)2- (4-H ZE A -3-02h) ¢ & mgImk—1, 3- i (5.24g,
21.72mmol) 7£ I (163mL) FIDCM (54 . 3mL) HH i 45 = 7 - I KA Bk (3. 69mL, 76mmo1)
ol S L3 RE 15h . 1A R B I P in N 400mLK , KR & P01 $E 10min, 4R J5 HIDCM (4x
400mL) 2B & A HLZ LRI T 5 W 48, 15 24-F - O -3- M@ 1% (2.415g,
21.72mmol , YL 100%) , ¥R PRI MS (ESD m/z 112.2[M+1]7,

[0608]  D.4-HIILIAC -3 MR B Z AL IR AU T B 7E0°C, [l 4-H B O -3- M@ iz (2.415g,
21.72mmol) FITEA (3.33mL,23.89mmol) £FDCM (43 . 4mL) H I HE VAR o\ —BREE — LT
lig (7.11g,32.6mmol) o K5 FrfSR GWTE IR N HFEIR Kk R B VR A Wik 4 Ja il pe i £
VLA (0-10% LR L BRI L) K =i o & 35 I k4, 15 24— H 30 O -3 M 2L 0t
R AL T B (1.65g,7.81mmol , IL%36.0%) , N A 'H NMR (400MHz , DMSO—ds) Sppm
6.72(d,J=7.42Hz,1H) ,5.26 (br.s.,1H) ,3.35-3.49 (m, 1H) ,1.66-2.22 (m,5H) ,1.60 (s,
3H) ,1.38 (s, 10H) ;MS (EST)m/z 212.4[M+1]",

[0609]  E.3-2JL-4-FEMCEZEEF R T BE. /£0°C, [ 4-FH RS O -3-JG R R IR
AT WiE (1.5844g,7.50mmol) 7ETHF (94mL) H (1) #5643 W In N IMH Bl bt - THF 24 5 4
(33.7mL,33.7mmol) K TS IEVRAEOC FHEHE Lh, ARG E =R FHFE2h ) B K
(40.5mL, 2249mmo1) JEH 2 Mg e K, FH 2.1 (39. 8mL, 682mmo 1) #i ¢ , Fi FH L B AL AN /K T
(5N, 37.5mL, 187mmo1) W& Ak o [m] 45+ (1) P AHVE & W0 2212 hn N il S AL & (38 3mL,
375mmol) FE¥5 BT A5 IR &) N 5145 °C 75 20h o FH 2 8 42 FH b 0TI A5 88 4 7K 9 VR (70mL) 28 K
Ja R £ (3x 100mL) 22 B . & FE (1A HLZ FER/K BE S SR T4, 1 I8 5 4 - f
P i R i e R Al A (0-100% LR TR L) o P20 o 6 90 5 IR 46, 15 31312
B4R IR VR R R T S ) DU F S AR VR A ) (FE3-FR S FnA-FE B3 oy 2 el
AFKAR) (0.9608g,4.19mmol , L #55.9%) , WA 4. 'H NMR (400MHz , DMSO~de) Sppm
6.60-6.85 (m, 1H) ,4.29-4.58 (m, 1H) ,3.35-3.80 (m, 1H) ,2.81-3.28 (m, 1H) ,1.20-1.96 (n,
14H) ,0.79-1.14 (m,5H) ;MS (ESD m/z 230.5[M+1]",

[0610]  F.5-%( 2~ (x30) -2~ B U BE SR BR 28 - 7E0°C , ) i 245 1 H 1) FE B (10.47ml)
HIIA B (0.893mL, 12.57mmol) o ¥ Fr S i +:30min, 2R JF I3 dk—4-H JE 3R 2
Fe-F L HRBUT 16 (0.9608g,4 . 19mmol) F7E Z il T 4k S FH22h KR I MR & Vit 4
AR B (2x 50mL) BFEE , £33 5-% - (20 —2-F I O EEER R 2h (0.694g,
4.19mmol, ¥t #100%) , AH EE A MS ESDm/z 112.2[M+1]7,

[0611]  G.2- (e —-4-HEIEIF O FEEFE) -4 (F L P sk AL ) s g —5-FR Ik e « £E0°C, [7]
2= ((r,4r) ~4-FAEIF O REFE) -4- (Fimdd) mine-5-F B (1.24g,4.18mmol s 3% A 3L
ik & ) BINMP (12. 30mL) Y& 23 Fikin AmCPBA (0.938g,4 . 18mmo1) 344 5 N VR & Wi+
Lh, [F] B SR VI8 IA B 5 iR - RSV A F K (120mL) #8E , 3641 1 0mi ndH4 BT 43 ] 4 i et 3k
JERR 22 AE/NT30°C N EZ IR I, 5 2)2- ((Ur, 4r) -4-FHAFER DA L) 4- (FRT
Tl P 52 W 0 -5 FR W i (1.307g, 4. 18mmol, W 100%) , N A B B I (FENMPH) (~
10mL) o ZAH BPER 7R #E— A fE nT T~ — 2 MS (ESD m/z 313.5[M+1]7

[0612]  H.4-((1S,3S,4S) -3 23— 4-F IR D REH L) -2- ((r,4S) ~4-H AR HEE
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H) wEnE-5-H BERZ , 4- ((IR, 3R, 4R) —3-Fa 2k -4-H AR L) -2- ((Ir,4R) ~4-H HEH
O I L) MENE -5-F Wk fi% , 4- (1S, 3R, 4R) -3 —4-H IR D EFE) -2- ((1r,4S) —4-H
ALIR O L) g -5-H BERE , 4- ((IR, 3S,4S) —3-F R -4-H B O & ) —2- ((Ir,
4R) —4-H SR O AR R AL W e -5 BERZ . 1) (2- ((Lr,4r) ~4-HF H AR D REERE) -4- (F
L P R Pk L) s g 5 FH i (1.31g,4. 19mmol) ZENMP (10mL) H F R 52 S TR 2 40 v I A HH 1)
5k () —2-F LI O EE 2L R £ (0.695g,4 . 19mmol) , AZENMPH (K1 (15. 00mL) . 7]
T 387 IIADIEA (3.65mL,20. 97mmo1) FK s N4 in#421 100 “C ik 46h . NMPIE L 7E70
CFZ R MR 2, 5 R ¥ FHDCMA B Ja 18 3o 1k i ity 484k (0-15 % HBEIDCM) o K 7= ) 1
A IR WY AR JE E R R R A AL (0-10% FFEERIDCM) K F= 18 5 & 9 5 iRk 46
75 B0 Fh =40 50 VR A4 (8 o A o B A AR 6 A1 T AR I P S B A (1. 665g) o TR AP HINMR : 'H
NMR (400MHz , DMSO-ds) Sppm 8.35(d, J=5.45Hz, 1H) ,4.50-4.71 (m,1H) ,4.34 (br.s.,1H) ,
3.53-3.69 (m,1H) ,3.23 (s,3H) ,3.03-3.19 (m,2H) ,1.77-2.09 (m,5H) ,1.65 (br.s.,1H),
1.07-1.39 (m,13H) ,0.94 (d, J=6.49Hz, 3H) ;MS (ESD) m/z 378.0[M+1]" KA+ EHd FHAD-HAE:
L T SFCHEAT 40 B9, A B4 G4, i 9l L BIig 4, Forbigg 152 S e e i tH R 46 &4
T UG 42 B S Ve I HE SR B4 A 400 o W 1 31U 4 1 ST AR A 28 0 A SR R N B2 2 0 7 3
5E o

[0613]  U&1:4-((1S,3S,4S) -3-F2H-4-FH IR FIHL) —-2- ((Ir,4S) ~4-H A LS O X
G W IE -5 k. 0. 3482g,0.922mmo 1, Y Z£22% . 'H NMR (400MHz , DMSO-dg) Sppm 8. 88
(d,J=6.64Hz,1H) ,8.34 (br.s.,1H) ,7.07 (d,J=7.03Hz,1H) ,4.58(d,J=5.08Hz, 1H) ,
4.10(q,J=5.08Hz,1H) ,3.51-3.92 (m, 1H) ,3.44 (dd,J=7.03,5.08Hz,11) ,3.23 (s, 3H) ,
3.17(d,J=5.4THz,3H) ,3.09 (br.s.,1H) ,2.98 (br.s.,1H) ,2.55(d,J=7.03Hz,1H) ,1.77-
2.23(m,5H) ,1.66 (d,J=12.49Hz,1H) ,1.04-1.35 (m,6H) ,0.94 (d,J=5.86Hz,3H) .

[0614]  U&2:4- ((IR,3R,4R) -3—F2HE-4-FH IR I F L) —2- ((Ir,4R) ~4-H A LS O X
G L) WMEnE-5- kA% .0.4146g,1.098mmol , Y Z26.2% . 'H NMR (400MHz , DMSO-de) Sppm
8.88(d,J=6.25Hz,1H) ,8.34 (br.s.,1H) ,7.07(d,J=7.03Hz,1H) ,4.57 (br.s.,1H) ,4.11
(br.s.,1H) ,3.50-3.67 (m,1H) ,3.23 (s,2H) ,3.17 (br.s.,2H) ,3.03-3.13 (m, 1H) ,2.94~
3.02 (m,1H) ,2.89 (q,J=7.16Hz,4H) ,1.60-2.22 (m,4H) ,0.87-1.37 (m, 13H) -

[0615]  U&3:4- ((1S,3R,4R) —3—F2H-4-FH IR F L) —2- ((Ir,4R) ~4-H A LS O X
G L) g -5- kA% .0.3145g,0.833mmol , Y Z19.9% . 'H NMR (400MHz , DMSO-de) Sppm
9.25(d,J=7.42Hz,1H) ,8.35 (br.s.,1H) ,7.05(d,J=6.64Hz,1H) ,6.76-6.92 (m, 1H) ,4.53
(d,J=3.90Hz,1H) ,4.32 (br.s.,1H) ,4.03-4.17 (m,1H) ,3.52-3.84 (m, 1H) ,3.40-3.50 (m,
1H) ,3.13-3.26 (m,4H) ,3.00-3.12 (m,1H) ,1.77-2.12 (m,5H) ,1.10-1.69 (m,9H) ,0.94(d,J
=6.64Hz, 3H)

[0616]  U4:4- ((IR,3S,4S) -3-F2H-4-FH R F L) -2- ((Ir,4R) ~4-H A LS O X
G BENE -5 k. 0.4715g,1.249mmol , Y #£29.8% . 'H NMR (400MHz , DMSO—-de) Sppm
9.46-9.75 (m,1H) ,8.35 (s, 1H) ,4.57 (br.s.,1H) ,4.35 (br.s.,1H) ,3.60-3.79 (m, 1H) ,3.23
(s,4H) ,3.00-3.15 (m,1H) ,2.87-2.99 (m, 1H) ,1.75-2.06 (m,5H) ,1.06-1.73 (m,11H) ,0.94
(d,J=6.25Hz,3H) .

[0617]  sZJEf18:4- ((IR,3S) -3~ D HEIE) -2- ((Ir,4R) ~4-H AR DA HRL)
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W% g —5— FH Pt fig

0
QL0
H)\N/ NH
A,

[0619]  A.2-FRC -2 )-S5 WE -1, 3- . [ 3- R -3 24 (500g, 3. 12mmo1) F¥JDMF
(2000mL) ¥ ¥ P I N AR 2K — F R S i B0 (580, 3. 12mmo ) F4 [ W iR & W 1E = 35 K Hi
30h. [ MR A F7K (1000mL) #%¢ , I 1R LA EL (3IK) L SR 5K & G N2k 48, 15
F|2-P -2 M A -1, 3- i (520g,2. 30mol) , Jy A ] 44

[0620]  B.2- (2-R-3-F2F-IA L AL) — S MgWk—1, 3- i g 2- PR -2 4 2 R | k-1, 3-
— (520g 2.30mol) FIN-JRACHEFA®E W % (416¢,2.35mol) TEE A (3000mL) A1 2, i (120mL)
() LA 7 FR IR A AR IR N fiE Rk 16h . SHPLC R R A A R R, 5 I N TR S Wik 4 L 15
Uﬁa%é%% VGRS BRI SR VAR (450mL , 2. 0mo1) AITHF (2000mL) FB: , I I B V& %f
i N 2h S BVR G VIR G, A5 ZR ) A Y B Q1K) 13 312- (2-1R-
- - O HL) - F -1, 3- i (400g,1.23mol) , Jy [ [ 44 . 'H NMR (CDs0D, 400MHz) : 8
ppm 7.87 (m,4H) ,4.70 (m,1H) ,4.33 (m,1H) ,3.70 (m, 1H) ,2.15 (m,2H) ,1.88 (m,2H) ,1.53 (m,
2H) .

[0621]  C.2- (3-F - IE) —FWWk-1,3- 0 K = 1E T HE 045 (430g,1.48mol)
ANF|2- 2-{R-3-F -3 3L) - Mgk-1, 3- —fl (400g, 1.23mol) 12,2  —fH% — Q-F X
PIliE) (20g) £ HH 2% (4000mL) A1 EE (400mL) H B 3 FE VR 554 I B IR -G H0E80°C T i b
64h o 4 [ SRS VDR AR , 13 2R 2 M) A TR SR S Bis (12 1) BR¥ 19312 (3-
PRI O IE) -8 -1, 3- i (240g,0.98mol) , N i 44 . 'H NMR (CDs0D, 400MHz) : 8
ppm 7.82 (m,4H) ,4.16 (m,1H) ,3.63 (m,1H) ,2.13 (m,2H) ,1.98(d,2H) ,1.89 (m,1H) ,1.68 (t,
1H) ,1.46 (m,1H) ,1.31 (m, 1H) »

[0622]  D. (1S,3R) —2- (3-F2HE-FR L FE) — gk -1, 3- A1 (1R, 3S) L BR3- (1,3- =4
-1, 3- & -k -2-25) - Ol K 2- 3-F - 2E) - FWIhk-1,3- —fl{d (240g,
0.98mol) FIfEMTMEB (Lipase B) (87g) [ITHF (3000mL) VAR AE = iR AE A/ FHiHEl ~2h AR )5
¥ IR I (252g,2.88mol) I BNZIEH A  H# R VIR SV =i FHidE3~bh. R 5
SRR A s U8 5 IR AR R, 15 B =) A2 P R RE AR b 2k (F A R/ 2R 2. Tig =
10: ¥ L1533 (1S, 3R) —2- -2 E-FA L) - WIWk-1, 3- i (Re=0.6, £ ik / 2.8 2,
fiE=3/1,90g,0.37mol , Y% :39%) , A A taE 1A . "H NMR (CD30D, 400MHz) : 8ppm7 .82 (m,4H) ,
4.16 (m,1H) ,3.63 (m, 1H) ,2.13 (m,2H) ,1.98 (m,2H) ,1.89 (m, 1H) ,1.68 (m, 1H) ,1.46 (m, 11) ,
1.31 (m, 1H) .

[0623]  (1R,3S) L3~ (1,3- & M-1,3- =& -FWIW-2-25) - B8 Re=0.2, £ 1/
LR TE=3/1,110g,0.38mol , UL :39%) , A B E K. 'H NMR (CD30D, 400MHz) : Sppm
7.83 (m,4H) ,4.78 (m, 1H) ,4.23 (m,1H) ,2.33 (m,2H) ,2.13 (m,2H) ,2.07 (m,5H) ,1.95 (m, 1H) ,
1.74 (m,1H) ,1.46 (m, 1H) »

[0618]
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[0624] E. (1S,3R) -3-& - .M (1S,3R) —2- G-FFF-IF L) -FM5We-1,3- [
(90g,0.37mol) [ £ (1500mL) ¥ HH IO (90g, 1. 8mol) FF¥4 e B AE100°C T i
3ho SR TIT E SE IR AR IE T 1931 (1S, 3R) —3-Z LA L (25¢,0. 21mmo]) , Ay (el 44 . 'H
NMR (CD3s0D, 400MHz) Sppm3 .54 (m, 1H) ,2.65 (m,1H) ,2.12 (m,1H) ,1.92 (m,1H) ,1.89 (m,2H) ,
1.32(m,1H) ,1.06 (m,2H) .

[0625]  F.4-((1R,3S) -3~ LI CLIE R IE) —2- (F i IE) MEnE -5-H IR B . [ 4-5—2— (FF
B L) —msngE-5-H R 2. fig (4.38g,18.82mmol) A1 (1S,3R) -3-&EH O EE (2.276¢g,
19.76mmo1) 7E Z ¥ (75m1) H 45 REE W I ADIEA (4.93m1,28. 2mmol) o 4 [ N Vi 24 il
F60°CIA2h, M AN U J5 W 4s , 48 ) 8 i ik R ik alifl (20-100% 4R 4.1/ &
55) 4P PR S I R s , 15 34— ((IR, 3S) —3- R FE I O R 8) —2— (PR R 3) msmg—
5-H R L1 (5g,16.06mmol , i #85%) , Jy H (AR MS (ESD m/z 312.1[M+1]7,

[0626]  G.4- ((IR,3S) -3-¥2IEFR IR IE) —2- (B JE) MEmE-5-H IR . n]4— ((1R, 3S) -3~
RO - ) —2- (A L) g —5-H R < 18 (Bg, 16.06mmol) 7E £ BE (50m1) HH ) 4
R R N 2ME A AL (20m ], 40. Ommo 1) o 7E 23R T 44 S35 H Lh o 8 fin A\ v AT A5 1 o A
SR AW T A3 Ui it e Ja T8, 15 84— (IR, 3S) —3-FF R O 3 -& 3E) —2- (H AR %L)
WENE-5-F R (4.5¢,15.88mmol , UL 99%) , N H EL[E A . 'H NMR (400MHz , DMSO-ds) &
ppml3.21 (br.s.,1H) ,8.44-8.54 (m,2H) ,4.74(d,J=3.90Hz,1H) ,3.97-4.12 (m, 1H) ,3.56
(d,J=3.12Hz,1H) ,2.46 (s,3H) ,2.05-2.16 (m, 1H) ,1.84 (d,J=10.15Hz,1H) ,1.65-1.80
(m,2H) ,1.11-1.36 (m,4H) MS (EST) m/2z284.1[M+1] ",

[0627]  H.4- ((IR,3S) -3- ¥ HE M IR IE) —2- (L) msme -5 FF JE A% o 78 in N Sk
(4.25g,79mmo1) FADIEA (13.87ml,79mmol) Z i, K4- ((IR, 3S) -3-f2 LM O I & 3 —2- (F
L) g -5-H 2 (4.5g,15.88mmol) AIHATU (9.06g,23.82mmo1) 3% T-DMF (75m1) H 344 H:
TEE I N HEFEOmine RN 5 SIS B 8 o IR B IAE S T it Lh, S8 e 7R /K F 2,
R B8 18] 53 TiC o FE L BRI AN T ik B AR 4 2 A, A ML JZ R K e — Ik, 15 24— ((IR,
3S) —3— R IO ILEFL) —2- (A 58) M —5—F fEi% (4.19g,14.84mmol , KK 93%) , WK~
L [E A4 MS (EST) m/z 283.2[M+1]7,

[0628] 1.4~ ((IR,3S)-3-FFIN I L) —2— (FF ELMmEIL L) Mg —5-F ki 1714- ((IR,
3S) —3- I O IR IE) -2 (F i 28) msng —5-H i (302mg, 1.070mmo1) 7EDCM (10m1) FIP4
Fi (10m1) H B F R B i N3-S0 R R (479mg, 2. 139mmol) o 44 [ N IFE =i/ T
B HE1 . 5ho ML N TR A PIE R I 10mL 10 %6 i A R B v v T 3 K, FE A FE5 0 i, SR S 7
LR LR ANIK 2 18] 43 BE o A AL 2 FH AR R B R S8 0 B 7K e - & I K JZ F G 1R & 1
(3x50mL) ZEHL . & B HLE LB AN T, I8 548 , 15 804- ((R, 3S) -3- R L 2
A HE) —2- (PP Lk JL) ms g -5 I i (259mg, 0. 824mmol , YT 77%) , A At 44  MS
(ESDm/z 315.2[M+1]7,

[0629]  J.4-((IR,3S) -3—FFFEIR DI 2- ((Ir,4R) ~4-HE LA D LT IEL) MEnE-5-
H G B o ) 4 (1R, 3S) —3- ¥R L IR L BE & Fk) —2- (FF LM I ) s e —5- FH ik A% (0. 178g,
0.566mmol) Al (1r,4r) -4-H & FEIA % (0.146g,1.132mmol) ZEDMSO (1. 132m1) HH ) 5 £ %
W IINDIEA (0.395m1, 2. 265mmo1) o 44 [ BVRAPITEL00°C N HE 1 7h Kk I BV A ik
g e i R ik Ak (0-15% I/ R O T8) oK =i o6 9 Ja Wk 4, 19 24— ((IR,
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3S) —3-FIEM TG IL) -2- ((Ir,4R) ~4-HF AT A O I A FL) wEng-5-H B f% (0. 08g,
0.220mmol , U Z£38.9%) , Jgvs 8 (2 [f 445 . 'H NMR (CD30D, 400MHz) : Sppm8.29 (s, 1H) ,3.99-
4.04 (m,1H) ,3.76 (m,1H) ,3.50-3.63 (m,1H) ,3.37 (s,3H) ,3.24 (m, 1H) ,3.23 (m, 1H) ,1.92-
2.12(m,6H) ,1.83-1.87 (m,1H) ,1.19-1.41 (m,8H) .MS (EST)m/z 364.6[M+1]".

[0630]  SEJEf19:4- ((IR, 3S) -3 2L IAPE R Z L) —2- ((Ir,4R) ~4-HAREN D HE A )
I IE 5~ fi

e, NN CN
L
N~ N7 NH

[0631] H
O

[0632]  A.4-5—2- ((IR,4R) ~4-FF I O LR IL) Mg —5-H fiE . 1£-10°C Ghokis) . %
(1r,4r) -4-HE IS % (6.37g,49.3mmol) 2, 4- S g -5-H 5 (6g,34.5mmol) FADIEA
(9.03mL,51.7mmol) FETHF (180mL) H & & FH7E AH R ()3 FE R B H:5h K I IR G Wit — 2
TP, R s o 30 2% 18 iR B = 3L o 3B I LC/MS 43 BT S VR A W0 S8 s A P i EL 8
2137 K [ IR G WA DR T Wi, 7K (100mL) %%%%Fﬁﬁaﬁaa@ HHQ2W) A FHI
A HLIZE FZKRI 3 7K B e Ao BB B 0% o 1) R a8 T DB o 25, SR Ja R A DI » o 1R A R
i o vk aifl (0-20% 4R LR 2 %) » 15 24-5-2- (IR, 4R) -4-H & L O
FEG L) mEnE-5-H i (5.79g,21 . T1mmol , YL #862.9% ; 'H NMR (DMSO—-ds,400MHz) : Sppm 8.74
(d,J=8.2Hz,1H) ,8.60-8.72 (m, 1H) ,3.58-3.80 (m,1H) ,3.18(d,J=2.0Hz,3H) ,2.97-3.12
(m,1H) ,1.96 (d,J=10.9Hz,2H) ,1.83(d,J=10.5Hz,2H) ,1.21-1.39 (m,2H) ,1.06-1.22 (m,
2H) sMS (ES)m/z 267.2[M+1]7) , N [l i Fn2-&—4- (IR, 4R) ~4-H B PA O AL 2 Jk) W%
ME-5-F fiE (2.5g,9.37mmol , itZ%27.2% ; 'H NMR (DMSO—ds,400MHz) : Sppm 8.50 (s, 1H) ,8.31
(d,J=7.8Hz,1H) ,3.90 (dtd,J=11.6,7.6,4.1Hz,1H) ,3.19(s,3H) ,2.98-3.10 (m, 1H) ,
1.98(d,J=10.5Hz,2H) ,1.77(d,J=11.3Hz,2H) ,1.36-1.54 (m,2H) ,1.05-1.22 (m, 2H) .MS
ES)m/z 267.1[M+11%) , N 44k,

[0633]  Firsy B9 A SRR I X 384 22 S A 7R DL R S50 R AR 31 1 UESE

[0634]  FET0°C,%4-5-2- ((1R,4R) —4- W A FEFF O & ) ming-5-F 5 (50mg,
0.187mmol) « — Z WA FE4E (42. 1mg,0.187mmol) FIF fiR4% (59. 1mg,0.937mmo 1) 7F H %
(ImL) 5 FE2h o 3 [z TR A 40 ¥4 E0 22 2 30 i e ek g 1 3R 8 W A8 VA vk 4 J5 1R AT IR
AR AlAE (0-15% FFEERYDCM) , 75 32— ((IR, 4R) —4-F A L PR O B - ) s g —5-FF i
NE EE A TH NMR (DMSO-ds , 400MHz ; 7E %38 N Il &) : Sppm 8.66 (d,J=2.7Hz, 1H) ,8.59
(d,J=3.1Hz,1H) ,8.22(d,J=8.2Hz,1H) ,3.62-3.77 (m, 1H) ,3.18(s,3H) ,2.99-3.12 (m,
1H) ,1.90-2.02 (m,2H) ,1.84 (d,J=10.5Hz,2H) ,1.21-1.37 (m,2H) ,1.06-1.21 (m,2H) .
[0635]  'H NMR (DMSO-de,400MHz ; f£80°C Nl &) : Sppm 8.57 (br.s.,1H) ,7.91(d,J=
7.0Hz,1H) ,3.68-3.85 (m, 1H) ,3.05-3.16 (m, 1H) ,3.02 (s,3H) ,1.92-2.05 (m,2H) ,1.87(d, ]
=10.2Hz,2H) ,1.26-1.41 (m,2H) ,1.11-1.26 (m,2H) .

[0636] ¥ L3R #HIE 7732 B FH F2-8—4- ((AR, 4R) —4-H A JE 30 L BE () e —5-H fiE
3 E4- ((AIR,4R) ~4-H A FE I O A 7 L) Mg -5-F 15, A el /4. 1TH NMR (DMS0-d6,
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400MHz ; 7E = % Fl&) :Sppm 8.56 (d,J=15.2Hz,1H) ,7.74-7.91 (m, 1H) ,3.86-4.11 (m,
2H) ,3.19(s,3H) ,3.12(d,J=5.1Hz,1H) ,1.92-2.04 (m,2H) ,1.78 (d,J=10.5Hz,2H) ,1.35-
1.52 (m,2H) ,1.05-1.18 (m,2H) .'H NMR (DMSO-ds,400MHz ; 7£80°C Fill&) : 8ppm 8.53(d,J=
28.1Hz,1H) ,7.47 (br.s.,1H) ,3.93-4.08 (m,1H) ,3.16 (d,J=5.5Hz,1H) ,1.91-2.07 (m,
2H) ,1.84(d,J=10.5Hz,2H) ,1.37-1.54 (m,2H) ,1.10-1.21 (m,2H) .

[0637]  B. (1S,3R) -3~ LM PFEEEELER £ . 7E0°C , [m) B ZUBEFE: 140 H B (60mL) A I £, Tk
S (5.11nL,72.0mmol) FF¥4 A IR-& Wi £E30min. BN (1R, 3S) 332 ¥ B B 5 B F i
BT i (5500mg, 23.98mmo s 3 AL TR G 10 , R 5 H T AR & WA =il P A
LV IAE I T MRAF 22 IHPIR Y , i PR Y B £ Tk (10OmL) B B ok 447 o 4 [l 4 it 3, FHH &
Pk SR G AEUUE R TR LA /N, 45 31 (1S, 3R) —3- 2 L ¥F e g £h iR £ (3780mg,
22.82mmol , Wt % 95%) , N ta {4 . 'H NMR (400MHz , DMSO-de) Sppm7.85 (br.s.,3H) ,4.69
(d,J=7.42Hz,1H) ,3.64 (t,J=8.79Hz,1H) ,3.07-3.21 (m, 1H) ,2.05(d,J=12.89Hz, 1H) ,
1.69-1.94 (m,2H) ,1.28-1.68 (m,7H) MS (ESD)m/z 130.1[M+1]",

[0638]  C.4-((IR,3S) -3-FFEIM IR EFE) —2- ((1r,4R) ~4-F I I O L& FE) mE g -5
G . 1 4-3-2- ((Ir,4r) ~4-F AL D FEF ) g -5-F 5 (200mg, 0.750mmol) A1 (1S,
3R) -3 L IF PEE i B2 £h (186mg, 1.125mmol) ZEDMF (4mL) 5 Y 3 #F ¥ W b i ADIEA
(0.458mL,2.62mmol) o34 IR S MAET0C i dk4h, SR J5 1 HovA 20 E IR E5 36 2 1 7% . DMF
TR R R 2, BRI 3R R 0 R IR (i 4tith (0-50% 4R £ Big+10 % TNG 1 F BE ) e
W) 573 214- ((IR, 3S) —3-FRHL AP IL 1 5E) —2— ((1r, 4R) —4-H S| LA O R E IE) W& g -5
F % (210mg, 0.584mmol , Yt % 78%) . 'H NMR (400MHz , DMSO—de) Sppm 8.07-8.23 (m, 1H) ,
7.06-7.61 (n,2H) ,4.49-4.63 (m, 1H) ,4.00-4.27 (m,1H) ,3.55-3.82 (m,2H) ,3.23 (s, 3H) ,
3.00-3.16 (m, 1H) ,1.07-2.08 (m, 18H) .MS (EST)m/z 360.5[M+1]",

[0639]  SEjfaf5]20:2- ((1r,4R) ~4- LA LA DA ) -4- ((IR,3S) -3-F2&&-3-H AN O
FREHL) g -5 H iy

QU
s
N~ "N~ "NH
[0640] H

OoH

-

[0641] A, (Ir,4r) —4- (2R IREE) A FE 1) (Ir, 4r) 4-ZHEA S EE (10g,87mmol) 7
DCM (250mL) MITEA (11.2g,112mmol) A H (0°C) R IN N =K & (24. 2¢,
87mmol) o Kf FT VR A e I T BRI 7 o N T AR R S BN 7K T R S R 2K 7K 2
F 288 B RE B o A I AEBUR F 2K Wess , @ T /K BRBR N T-1 . 1L U8 5 B 25 ik 4, 15 31
FEN R P ) T R R ik AliA (50 % Z R Z R IKIDCN) L 15 BbR AL &) (24 8¢,
70mmol , It 80%) , At [E 414 MS (EST) m/z 243.2 [M-4—Z IR E ]S

[0642]  B. (Ir,4r) -4~ IE-N-ZFKHFREIR L AE0°C, 17 (Ir,4r) ~4- (R HF R EHR)
WO (15.0g,42mmol) 7EDMF (100mL) 5 #¥ 1 (0°C) ¥ A EALEN (3. 4g, 84mmol
60 % B~ ) F1 L EERL (7. 2g, 46mmol) o 44 P A3 IR & WIFE = iR T AER R Ml 4. hn
NAB ARG A S KOG [ SRR R, /K2 B8R TR AR B o A 3 1O AR OB R /K s Ja 4
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/KB PR BN TG o ok B S5 S W4 , 15 2R, ok 4 il 0 i J A s 1 4tk (5% &
& 26 ) A T E) L 75 B b 4k &4 (11.9g, 31mmol , UL E79%) , y A & [F 4. 'H NMR
(400MHz ,CDC13) 8ppm 7.56-7.54 (m,6H) ,7.27-7.20 (m,6H) ,7.18-7.14 (m,3H) ,3.42-3.38
(q,2H) ,3.09-3.04 (m,1H) ,2.25-2.21 (m,1H) ,1.80-1.78 (m,2H) ,1.38(s,1H) ,1.27-1.25
(m,2H) ,1.10(t,J=7.2Hz,3H) ,1.01-0.88 (m,4H) ;MS (EST)m/z 243.2[M-4-Z S EHF L],
[0643] C. (Ir,4r) -4-ZBFEHR I AE0C, 1] (11, 4r) —4-Z A IE-N-=FE F LI O i
(13.1g,34mmol) 7EDCM (10mL) H (1744 (0°C) I H IO =9 418 (18ml) - Fr SR &) 20
L8 NN = LR (5mL) BRI AR SN G R BAE0°C R B R 157 B o £ 3L
ThrE AR G, R m B N — BT 2h, 520 =, B b R
=0 T 208 8 AN 38 B /K VA (150mL, 0. 25mol /L) B[ HENZE , /K 2 2R 2. gk
BRPRIR o K JEAE R 525 R K 4 , 45 2 B 75 I SRR Shk & (6. 1g, 34mmol , L% 100%) , N H
g, KT — A nT T~ — 2 MS ESDm/z 144.0[M+H] ",

[0644]  D.4-8-2- ((Ir,4r) -4-LEHIEA ORI BIE-5-F 5.\ (Ir, 4r) -4-ZE8
Oz (6.82¢,37.9mmol) F12,4- & Mg -5-H i§ (6g, 34 .5mmol) 7ETHF (115mL) H ¥4 41 (-
60°C) ¥R ¥ IIDIEA (15.02mL , 86mmo1) o ¥ FrfRIR G 7E-60°C N F: 1h, 28 f5 i H AR
RN TR ARG B A Y i AT (a1 4tk (14% 2R L BRI A7 TEE) o
PRSI R RS , B R2-8-4- ((Ir,4r) —4- A R PR O L G 5E) ms g —5- /i
(3.33g,11.86mmol,Ux#34.4%) f4-5-2- ((Ir,4r) —4-ZHFEIR O FL a1 L) msng -5 H i
(5.5g,19.59mmol , Y Z56.8% ; 'H NMR (400MHz , DMSO—-ds) Sppm 8.62-8.87 (m,2H) ,3.61-
3.86 (m,1H) ,3.44 (dd,J=7.03,2.34Hz,2H) ,3.12-3.26 (m, 1H) ,1.75-2.15 (m,4H) ,1.13-
1.44 (m,4H) ,1.08 (td,J=6.93,1.76Hz,3H) ;MS (EST)m/z 281.1[M+11%) , Nt {4k, 5
SRR X AL 2 A M T 5452 ((Ur, 4r) —4-F AR R 30 O B 5 0) s —5— F i (s
SCHTIR G RO 1Y 515 AH B AR IE 5K

[0645] E. (1S,3R) -3—- (ZHRFAEIL) MR AER T, 19 (1S, 3R) -3-= A O FE (5g,
43.4mmol ; UTetrahedron:Asymmetry 15 (2004) 2051-2056 1 HbiA i) 75 72 1) %) AR R 4N
(12.03g, 143mmol) £ £ (100mL) H1 A& I (R ) 2% (15.01mL, 130mmol) o 2 ¥
TBAWAETS C Nt & FEARPELOMS FITLCHE 78 [ B 58 B S » H4  VR A5 4 3k i FF Ik 44 i
o SR e F R AR T-DCM (250mL) H, F FH & A AL BN KV (IN, 2x 100mL) A 3K
(2x100mL) Yk . & I A HZE L TCK IR B T8 , W 4 J 18 i JIR fa i vk 4l 4k (096 -80%
LR CGTERIC S0 - 153 (1S, 3R) —3— (SRR E L) A OUBE (11.70g,91%) , ARG HH 0 (2 IR
¥ .'H NMR (400MHz , DMSO—-d¢) Sppm 7.26-7.37 (m,8H) ,7.17-7.22 (m,2H) ,4.56(d,J=
4.30Hz,1H) ,3.57 (s,4H) ,3.16-3.26 (m, 1) ,2.41 (tt,J=3.17,11.86Hz,1H) ,1.99-2.06
(m,1H) ,1.72(d,J=8.20Hz,2H) ,1.63-1.69 (m,1H) ,1.18-1.28 (m,2H) ,0.98 (t,2H) ;MS
(EST)m/z296.4 [M+1]",

[0646] F. (R) -3- (= REZ L) I - 4 AL BE S (3.81mL,43.6mmol) ¥ T L €4 DCM
(150mL) H1 IF¥A H E-78°C . #4DMSO (6. 75mL, 95 . Ommo1) ) FE 7K DCM (20mL) ¥ i3 52 S 1R 54
W R RN AIAE-T8°C R Hi bk 1543 42 T >k, A IR i m (1S, 3R) —3— (=R k2 ) -
e (11.7¢g,39.6mmol) A JTEEADCM (100mL) , FEKs s MYIFE-T8°C R it #1550 % AR JE I
TEA (27 .6mL, 198mmo1) F¥f ) M 7E-78°C Nt +E Lho il 2 FUKify , R BRI AR 2 =
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RIS NI AP R EE/K (5x 500mL) Peik, 0 B A HLE , SRR T 155 45 , 15
F) R) -3- (R IEEHL) i (10.2g,88%) , NEHE EE K. 'H NMR (400MHz , DMSO—de) Sppm
7.26-7.39 (m,8H) ,7.17-7.25 (m,2H) ,3.56-3.70 (m,4H) ,2.71-2.81 (m, 1H) ,2.60-2.69 (m,
1H) ,2.25-2.42 (m,2H) ,2.04-2.11 (m,1H) ,1.88-1.99 (m,2H) ,1.69-1.82 (m,1H) ,1.18-1.33
(m,1H) sMS (ESD) m/z 294.4[M+1]",

[0647]  G. (3R,5R) -N,N- = FE-1-S( A 02 [2. 5] ¥ ki-5- & Al (3S, 5R) -N,N- = 3-1-%4
FMR[2.5] ¥ hi-5-E AEER T, AERA T, A (R) -3- (SR EZEE) A (10.2g,
34.8mmol) A= FFLMILAL 5 (14.90g,73.0mmol) ££F57KDMSO (260mL) H ) 25 (4 VA T 40 LI
SUT BEEH (6.68g,69.5mmol) o 44 [ BNV PITE iR AEBS T RIS - AERR A LCMS FATLC A
TN RN 5E R S ONA FILI KR K, i 282 2,18 (2x 800mL) AL . A5 HLAH & AR B AN T
e, Wi 5 T8, 49 2 (3R, BR) -N N- R Jk- 145 4+ (2. 5] 3¢ Si—5- [l AT (3S, BR) -N, N-=%
Fe-1-H AR (2. 5] F b -5 IR A (10.6g,99%) , N ik IR A Y i it — Dol
TR ERE T T — 8 MS (EST) m/z 308.4[M+1]7,

[0648]  H. (IR,3R) —3— (A RFEZ L) —1-FHEIF B (1S,3R) —3- (SRR -1-FH X
HOEEAE0C, ZER/R, 1A AR S A48 (95% LAH, 3.47g,87mmo1) ZETHF (230mL) H ) V&
EMAERZE M (3R, 5R) -N,N- - 1A 4B (2. 5] ke -5-f& 1 (3S,5R) N, N-
Fe-1-F 2 [2.5] E4w-5-% (10.69g,34 . 8mmol) ¥ THF (230mL) (1] 3R V-4 40 (1) 3% B %
IR o [ MR A THE B %05, SR G265 CLERS N I 77 - ZEMR JELCMS AN TLCHg
N RS TE R S FE R IR A 0 A% B G 28 5 FTHF (100mL) #4R% , ¥ Z1220°C , [R] B ¥
IR b R FDBR R BN /K VA VR L 31 S B R B YEON IR CBR A TE =R N R R, RS
TEAREZE I 75 (coarse fritted funnel) s fik e £ ik 8 3 B R FEi P o JEDF FH THRA) R
Veik T T B IRAEIRUE T R4 - TS HL VR A il i e i i vk Ak (0% -60% 48 4T
Ce) » 15 BB B B R I F k)& (IR, 3R) —3- (R HE) -1 - A O (5.5¢,50%
'H NMR (400MHz , DMSO-de) Sppm 7.25-7.36 (m,8H) ,7.15-7.21 (m,2H) ,3.85 (s, 1H) ,3.55 (s,
4H) ,2.86 (tt,J=3.37,12.06Hz,1H) ,1.70-1.81 (m,2H) ,1.38-1.49 (m,3H) ,1.32(t,J=
12.30Hz,1H) ,1.15-1.27 (m,2H) ,1.12(s,3H) sMS (ESD m/z 310.4[M+1]7) , A il 44, 58
Je £ B B 18 P B H R B AR (1S, 3R) —3- (AR L& L) ~1-F IR Ol (5.1g,47% 5 'H
NMR (400MHz , DMSO—de) 8ppm 7.26-7.36 (m,8H) ,7.16-7.23 (m,2H) ,4.38 (s, 1H) ,3.49-3.63
(m,4H) ,2.46 (d,J=8.98Hz,1H) ,1.67-1.80 (m,2H) ,1.59(d,J=9.76Hz,1H) ,1.33-1.47 (m,
2H) ,1.17-1.30 (m,2H) ,0.98-1.13 (m, 1H) ,0.89 (s, 3H) ;MS (ESD)m/z 310.4[M+11") , A kL
TR . FICOSY NMRSLZEE AL 4 25 (0 'H NMRECH K 56 11F F 75 22 ik B 1) X 45 1k 2 45
o o T 18 e it S F) S Mg 4%, NOE Gl 1f NOES Y S 56y) 76 S R PR O BB AT HR b1 i 1
Z BB R E2 B o IR G UE T IX PR R BE ] [ I ¢ &R () 300 &R i T = 31X s [|) B2
WA TR IX AR 3T UESE 7 IXFh M2 (1S, 3R) -3 (R AR ) - 1-H R A
fi

[0649] 1. (1S,3R) -3-ZH-1-FHEIHFEE. (1S,3R) -3- (ZFEEE) -1-FEN O
(5.0g,16. 16mmol) (] £ (150mL) ¥ FHE AR (FEmKk b)) Ab PR IF 72 i S A < T i
PRI o AEAR IR LOMSHE 7R S5 N 56 e » S ST 65 ) 308 et ek e e 8 ik 4 8 i, 75 21 (IR,
3R) ~3-ZFHh-1-FEEIA T (1.3g,62%) , MRS H R R4 . 'H NMR (400MHz , DMSO~ds) Sppm
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2.87 (br.s.,1H) ,1.64-1.74 (m,1H) ,1.47-1.59 (m,2H) ,1.21-1.40 (m,4H) ,1.11-1.20 (m,
1H) ,1.02(s,3H) ;MS (ESDm/z 130.2[M+1]",

[0650]  J.2- ((1r,4R) ~4-Z A MR O EEEL) -4- ((IR, 3S) —3-F2H:-3-H BRI O & )
W% E —5— HH i o 7617 A R IR 1 /N, 4-3-2- ((r, 4r) —4- IR O R B W g -5
F g (350mg,1.247mmo1) « (1S,3R) -3-F - 1-F IO BE (242mg, 1.870mmo1) FAIDIEA
(0.327mL, 1.870mmo1) ¥ F-DMF (3.5mL) HH o S BVR G MFET0°C T i H4h . FEARFELCMS FI
TLCHR 7S IO T8 5 4 I VR W% B I T 45 Bk o o il o ek e € 1% 92 4tk (156 FHO-
100% L2 L BRI eI RE D) o BT 5% =08 0 & 96 5 W4, 15 2102- ((1r, 4R) —4- |
TV ZIE) —4- ((IR, 3S) -3~ -3-HI FE IR L SE & JE) Mg -5-H Ji (0.356g, R 76% , 4l
98.0%) , A A fE A . 'H NMR (400MHz , DMSO-de) Sppm 8.09-8.24 (m, 1H) ,7.28-7.63 (m,2H) ,
4.71-4.90 (m,1H) ,4.21(d,J=3.51Hz,1H) ,3.57-3.78 (m, 1H) ,3.43 (q,J=7.03Hz,2H) ,
3.11-3.23 (m,1H) ,1.78-2.02 (m,4H) ,1.48-1.74 (m,5H) ,1.16-1.47 (m,6H) ,1.11-1.16 (m,
4H) ,1.08 (t,3H) ;MS (ESD)m/z 374.5[M+1]",

[0651]  SEZjififs]21:2- ((1r,4R) ~4-Z A I E L) -4- ((IR, 3S) -3~ I O I FZ L)
M5 5 —5— Ff 5

\/O;,'O\ N/XCN
/”\ I~
N N NH
[0652] H f
OH

[0653]  A.2-F—-4- ((IR,3S) -3—FRHIA R H L) wing-5-H JiE f4-&-2- ((IR, 39) -3-F%
BRI IR RS e -5 G K2, 4- e -5-H G (900mg , 5. 17mmol) [ TE/K £, 1 (5mL)
VEWURT (1R, 3S) —3-F = - L (624mg,5.43mmol ; WiTetrahedron:Asymmetry 15(2004)
20512056 7 A 1 7 v 1l 4%) FITE /K B (5mL) YR AE-60°CR &, PR J5 i INDIEA (1.0g,
7.75mmol) IR GWAE-60C T it 1h, RS AE IR N IHEIS R B 24 KB4, TR AE
TR gt (FH9.1%-33% LR CBa A ilEse i) 15 2)4-5-2- ((IR, 3S) -3 i
S mEE-5-F % (600mg, 2. 38mmo ], L 46 %) , N [ [l Ak F2-55-4- (IR, 3S) —3- ¥4 3
RO G ) meng—5-H 5 (270mg, 1.07mmol , tZ20% ;'H NMR (400MHz ,DMSO—de) Sppm 8.55
(s,1H) ,8.46 (d,J=7.81Hz,1H) ,4.83(d,J=3.90Hz,1H) ,3.95-4.11 (m, 1H) ,3.45-3.61 (m,
1H) ,1.93(d,J=11.71Hz,1H) ,1.60-1.84 (m,3H) ,1.03-1.50 (m,4H) ;:MS (ESD) m/z 253.2[M+
117) , A E b o IR AR B X AL 22 S5 M AE L T P BRBH 43 31 1 IESE

[0654]  B. (1S,3R) —3— (5- (& 2& H ) momg —4- L 50 28) I . () 2-&(-4- ((IR, 3S) -3
IO S IE) mEnE-5-F 5 (T0mg, 0. 277mmol) FIE AL (50011, 12. 84mmol) 7E Z. ¥
(4mL) F RS T AL N 45 (Raney nickel) (16.26mg,0.277mmol) IEFFEIE S HIE
LN EEAHE FAE KRR MR N A bR £ OB TR IR R AE %
FH 25 HPLCAEAL (5-80% ZE+0. 1% TRAR /KA +0. 1% TFA, J1Z230min) & A P2
TR RTS8 K A5 7R R E B T H EZ (5mL) 1, @ idVarian StratoSpheres
HCO3# i SPE LABR 2 TFA (0. 9mmo 1 B BR AL 38 4 18) » 2R Ja IR e 4 » 19 B A5 4k &4, S v
R, AU TNMR E 1 o DX IR 27 45 440388 3 75 R A A SR AN [R] F 55 IR (X A7 AE N ZETH NMR
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HHAR B 1 UESE, F I LECS Y H FE A2 [AIFRINOR(S 5, ZENOESY 1 FR X 6 5% R A A5 — AN . 'H
NMR (400MHz , DMSO-d¢) Sppm 8.32 (s, 1H) ,7.92 (s, 1H) ,7.32(d,J=7.48Hz,1H) ,4.67(d,J=
3.87Hz,1H) ,3.88-4.01 (m, 1H) ,3.59 (s,2H) ,3.49(d,J=3.61Hz, 1H) ,2.06-2.16 (m, 1H) ,
1.99 (br.s.,2H) ,1.81 (t,J=13.28Hz,2H) ,1.69 (dt,J=13.35,3.51Hz,1H) ,1.01-1.35 (m,
41) MS (ESD)m/z 223.5[M+1]7,

[0655]  C.2-((1r,4R) -4- AL OIS L) —4- ((IR, 3S) —3- LI O AL 2 2k) Mg -5
F I B 2-50-4- ((1R, 3S) -3 2 JL 30 O L&) g —5-FF i (270mg, 1.07mmol) « (1r, 4r) —
A- AR O R ERER £ (289mg, 1. 60mmo] ; $2AS ST iR & k) Al L 46 (698mg, 2. 14mmol) 7E
JE/KIE T BE (10mL) HH VRS YIAES0C R it HE 1R, AR5 #E120°C T i H:5h o £E /K FIDCMZ [A] 2%
BUREGY) A VEEFE IR G ATERE IR 4tk (9. 1%-33% 418 L Ba) A iEERsE ) 15
F2- ((Ir,4R) ~4- LM O - ) -4- ((IR, 3S) -3-FR B AL & IE) WEnE —5-H JiF
(202mg,0.56mmol ,Yr%52%) , N Ak K. 'H NMR (400MHz , DMSO-de) : Sppm 8.11 (s, 1H) ,
7.10(s,1H) ,6.95(s,1H) ,4.51(d,J=3.6,1H) ,4.05(s,1H) ,3.67 (s,1H) ,3.58-3.55 (m,
1H) ,3.47(q,J=6.8,2H) ,3.24-3.19 (m, 1H) ,2.00-1.90 (m,5H) ,1.73 (s,3H) ,1.47-1.25 (m,
8H) ,1.10(t,]J=7.2,3H) ;MS (ESI) :m/z 359.9[M+1]",

[0656]  SEZitif5|22: 2 A FEE L) —4- ((IR, 3S) -3-FRIE I L B (L) s ng -5 i

N CN
[:::]“‘$’jij;;;[:Nr+

,
3.,

[0658] A.2- AL IR L) —4- ((IR,3S) —3- I LI A HE) Mg —5-H Ji5 . B 3R O i
(0.181mL,1.583mmol) f{IDMSO (5mL) +2-58—4— ((1R, 3S) —3-FFE B O FL G L) mes g —5- F i
(0.200g,0.791mmol ; 3% AL AT IR & R) FIDIEA (0.276mL,1.583mmol) [IVARAET0C gt
o FEARPELCMS FATLCHE 7 [ B SE I S » A S VR 0 ¥4 10 22 3 0 5 T 4 o T A5 R ot Je et
T e 1 A4k, (ff H0 %6 -70%6 LR B (54 10 % 2 ML AN FERE) B e AR BE) A4 P
FEYE YA I R , 15 82— GRCE IEEIE) —4- ((IR, 3S) —3— R JE 3R O L G k) misng—5—F fi
(0.220g, W0 88% , 4l 5598.1%) , MR T EE A . 'H NMR (400MHz , DMSO~ds) 88.08-8.21 (m,
1H) ,7.08-7.56 (m,2H) ,4.74(d,J=3.90Hz,1H) ,3.93-4.13 (m, 1H) ,3.44-3.77 (m, 2H) ,
1.83-2.02(m,2H) ,1.65-1.82 (m,6H) ,1.58(d,J=14.84Hz,1H) ,1.32-1.45 (m,2H) ,1.08-
1.30 (m,7H) ;MS (ESDm/z 316.4[M+1]"7,

[0659]  sEjtf5123:4- ((1R, 3S) —3—-F2FHIF P I & FE) —2- ((IR,4R) —4- (2,2, 2- =5 LEH L)
RO BRI g -5-F i

FSCVO""Q N/\ICN

P

N° N NH
H

[0660]
Do

[0661]  A.4-((IR,3S) -3- ¥R FEIRPEFEH FL) —2- (L) mEng -5-H JiE . 14— -2- (H i

[0657]
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FL) mEnE-5-H fiF (0.4g,2.155mmol) A1 (1S, 3R) —3- & FLIFFFRE Th AR £ (0.428g,2.59mmo] ; 4%
ASLHTIR A RO FEDMF (3mL) H B 3 FE 7 - I ADIEA (1. 126mL, 6. 46mmol) FE#£60°C i+t
1h o LOMS i 7R [ 87 58 o 18 S TR A 074 #2823, TR BRI K (50mL) o 4 BV VR 4 173
B, SRSk UE, A3 24— ((IR, 3S) —3-FRZL IR P & ) —2- (FR B 2) meng —5-H i (0.404g,
1.451mmol , it 67.4%) , AAK—-A lH 4 'H NMR (DMSO—de, 400MHz) : 6ppm 8.39 (s, 1H) ,
8.00(d,J=7.4Hz,1H) ,4.63(d,J=3.9Hz,1H) ,4.21 (br.s.,1H) ,3.74 (td,J=8.5,4.1Hz,
1H) ,2.47 (s,3H) ,1.66-1.97 (m,5H) ,1.35-1.66ppm (m,5H) ;MS (EST)m/z 138.1[M+1]7,
[0662]  B.4-((IR,3S) -3- IR PRI A L) —2- ((Ur,4r) —4-(2,2,2-=F LA L) HFE
L) MEnE-5-H S R 4- (IR, 3S) —3— 2 LA B AL & ) —2— (i &%) msng —5-F )i (381mg,
1.369mmo1) ¥ T-NMP (7mL) H o 88 J5 7£0 °C 43 L I AmCPBA (675mg , 3. 01mmo1) 34 ;< NI 7E =
IR HEPEOmin. A RSB ST I (1r,4r) —4- (2,2, 2- =8 LA 3E) R % (0.405¢,
2.054mmol) (WA ST ik J7 v i1 45) AIDIEA (0.956mL,5.48mmol) -7 E iR N FEomin. ;W
TREMAESO CHE— i #E30min, 7E M 2 J5 , LOMS 7R [ B 58 B o 1 S SN TR & v 21 2 55 0
F 7K (30mL) F ke o EVR A PIAE I N &8 B Ah, 7ESL A, BT &5 P2 B K e it i, i
LA I T R4 IR F K CLbE B S TR B 25 N 08, 19 814- ((IR, 3S) —3-FR IR PR BE 4 28) —2-
((IR,4R) -4~ (2,2,2- =5 L H L) - I H L) Wi -5-H JiF (0.444g,1.039mmo1 , i
76%) , N ¥ HE €0 i 4 ; 'H NMR (DMSO-de, 400MHz) : Sppm 8.08-8.22 (m, 1H) ,7.06-7.59 (m,
2H) ,4.51-4.60 (m, 1H) ,4.01-4.24 (m, 1H) ,3.54-3.78 (m,2H) ,3.44 (q,J=7.0Hz,2H) ,3.11-
3.24 (m,1H) ,1.88-2.05 (m,4H) ,1.12-1.88 (m, 14H) ,1.08ppm (t,J=7.0Hz,3H) ;MS (EST) m/z
374.2[M+1]7,

[0663]  SLZJfEf524:4- ((1R,3S) -3 FLIRPFILE L) —2- ((1r,4R) ~4-FFL IR L I FE) %
I —5-H i
HO.«,,Q\ N/\TCN
|
NJ\N/ NH

[0664] H
O

[0665]  A.4-((1R,3S) -3-F R f BB 2 k) —2— (HH SR i J) s g —5-H JiE o K5 4— ((IR,
3S) —3-FRIEIF PRI AL) —2— (R L) MERE-5-H i (457mg, 1.642mmol 5 3% A STk & HO) %
TNMP (10mL) H . 4R J5 7£0°C 434tk i AmCPBA (736mg , 3. 28mmo1) I 7F 25 15 Nt kE & M 4)2h.
LCMS%‘ TR IE M RLFE R T B T B (R o % S N E 7R i3t — P Al fh B AR T — P R
T MS(ESI)m/z 311.1[M+1]%,
[0666] B.4- ((IR,3S) —3- ¥ IR HE) —2- ((1r, 4R) ~4— ¥R FE IR O SE 5 ) g -5 H
i o 1) T — BRI R SR S I (Ir, 4r) ~4-Z A R R 2 (0.374g,2.465mmol)
DIEA (1.435mL,8.22mmol) o5 [z BV A WIAES0C Rtk 1h, SR 51 ;e MR &% 1 & = iR
TEJRE T 28R 71, iS5k R i i Uk iy alifb (0-10 % S AT H BRI DCM) , 43 34—
((IR,3S) -3 FEIAPFILE L) —2- ((1r,4R) ~4-FRFE IR L FE & FE) meng —5-H 5 (0.250g,
0.724mmol,YT#44.0%) , N B {4 . 'H NMR (400MHz , DMSO—-de) 88.07-8.21 (m, 1H) ,
7.05-7.55 (m,2H) ,4.52-4.59 (m,2H) ,4.02-4.25 (m, 1H) ,3.51-3.79 (m, 2H) ,3.35-3.42 (m,
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1H) ,1.75-1.97 (m,8H) ,1.39-1.70 (m,6H) ,1.14-1.31 (m,4H) ;MS (ESD)m/z 346.1[M+1]",
[0667] S 1125 2 (4-FRFENA [2. 2. 2] 2 i1 FREIE) —4- G VIR ZIE) MEnE -5 Bt
i

0
P

[0669]1 A FRCUi-1,4- R WS £0°C, A ki-1,4- ¥R (100g,0.58mol) FE 7L
JKHBE (800mL) HH A FEF ¥ i R I N &AL AR (208g, 1. 75mol) o 44 [ SR & 0 7E % i
PRI AR G IR AR VAT, SR R BN K RS LR 416 (3x 200mL) REHL . & 1A
BUZE R KB, & oK BRBR AN T 5k U8 o Dl R W 4, 15 2 I O be -1, 4- R — W i
(105g,0.53mol , Y %90.5%) , KLk — S aifufEn] HT T — 5%,

[0670] B.1-(2-R L3 M ki-1,4- R W8 . fE-78°C, fE204r Bl N ] — 57 TN J}%
(88mL,0.62mo1) [1)JG/KTHF (500mL) ¥ - N IE T 248 (240mL,0.6mol, 2. SM[J O b ¥4
) IR EWAEOCAERS FHEHE30min. f£-40°C, ZE30min N M) PR O e -1, 4- 28 — F fig
(100g,0.5mol) A7~ F FE @Ik i (360mL, 2mol) #E 57K THF (800mL) A KV A+ I\ — %174
Fea AR (DL B i & 1) o AEBLIR P T HE Lh e 5, fEThIN DA T-IR-2-R & Jt (42mL,
0.5mol) o KHRAMAE-T8C N #1:3h, AR 5 FHR 2 = IR I WP - 7l R RO A I\ 3h
FRIK AR (3N, 420mL) HR R A P FE: 1 0min o 7E 98 i 28 & Bk 2515 77 . /K 2 FH 4 BR 2. T
(3x 200mL) ZEHL, & FF AR BOK F 2R 7K (2x 300mL) Peisk 5 LB BRAN T o vl B vk 47 , 7331 1-
Q- L) A hi-1,4- R Wl (116g,888%) , LI dt— b aitbErn T+ F—
0% 'H NMR (400MHz ,CDC13) 8ppm 3.72 (s, 3H) ,3.65(s,3H) ,3.46-3.42 (m,2H) ,2.33-2.21
(m,3H) ,2.05-1.85 (m,4H) ,1.58-1.42 (m,2H) ,1.25-1.15 (m,2H) .

[0671]  C.XUA[2.2.2] % ki-1,4- 3R Wl 7£-78°C, ZE20min N [f) — A % (7T7mL,
0.54mo1) [ JG7K THF (500mL) ¥ H hi A IE T &4 (210mL,0.53mol , 2. SMI L bEiE W) - A5
BIREWEOCHERS FHEE30min. FF-40°C, 7E30min N [A) 1- Q-5 485 SR be-1,4- =88
iR FiE (116g,0.44mol) All/S H LR (317m1, 1. 7Tmol) #EJC/K THF (800mL) F1 (VR &4
I Z e R A (DL B e &5 1) KR G AE-T8°C R hidk2h, SR e i 1, 7o
VEFHER 22 500 - 19) )R BV A 0 I N RN & A B /K IR (200mL) HRR & 984 10min. 75
IR N IE 28K R RIER L KEH OB M5 (3x 200mL) REHL . & 5 1 2 BOR F Eh 7K (2x
300mL) PEE T LW IR AN 158 o Dol | TR 26, 45 2L =1, w2 oM = W Pl e ek i A € i v Al
(10% £ 12 2. BE K A7 k) 5 15 bR AL &4 (58g,0.25mol, A5 I F50%) . 'H NMR
(400MHz ,CDC13) Sppm 3.65 (s,6H) ,1.81 (s,12H) «

[0672]  D.4- (FREZEHIE) XOR[2.2. 2] F - 1-H IR XA [2.2. 2] *Ed-1,4- R IR —
H g (58.0g,0.25mol) [ H B (600mL) ¥ 7E [0 R IR 7E 3043 N [ iZ I3 W ISR
180 (9.8g,0.175mo1) 7 FHEE (100mL) F17K (12mL) H AR VAR o K5 S TR S 11 24h o SR i [
TR, R R KR KIS 1. . T8 (2x 200mL) ZEHL LA ISR GG M KL (22.0g) 38
A ZRRRAKZ R 2 pH 3. AE RTTIEY) , 2R J5 FH LR <l (3x 300mL) ZEH . & FF 1 2 Y
W ALK PR, S BRIR AN T3 5 Wk 4 , 13 b5 874 (30.0g,0. 14mol , L %55%) . 'H NMR
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(400MHz ,CDC13) 8ppm 3.65 (s, 3H) ,1.81 (s.12H) ;MS (ESI)m/z 211.3[M-H]

[0673]  E.4—JRXGA[2.2.2] 3Fhi-1-H ERH I8 . m14- (H U R B dt) XA [2.2. 2] F - 1-H
iz (11.0g,51.8mmol) [ I ER (80mL) B H A IME S AL 847K %5 (51.8mL,51 . 8mmol) &
RJE IMNTHIRER (8.8g,51.9mol) 7K (10mL) ¥ - BT T B HI UL Ve 42 i W Bk ke , FHIK
I AN B P R AE115°C N B2 T HRah OB Fr3R13 0 (4- (AR B 3E) - XA [2.2.2] 3
Fi—1-FRFE A L) B (15.3g,47.9mmo) &% T Cbe (125mL) H1, SR JEFE IR T, 723073 B N
IR (7.7g,48. Immol) NI F R RVR-E Y I TG ¥ S MR & W7E 2= 10 T F8HE305>
B o L8 S N VR A ) LA R e [, JE 0 L E (4x 150mL) Peigk » A 1 1A HLIE VR AV AN iR
248 (2x 150mL) A1 7K (200mL) Yeids, SR 5 R B BR BE T4 - BSR4 , 15 2L iZ KL =9
P @ A ik Al (5% G 1R BRI A K 153 2R L &4 (4.2g,0. 17Tmol, A
IR 33%) .'H NMR (400MHz ,CDC13) Sppm 3.64 (s,3H) ,2.27-2.20 (m,6H) ,1.98-1.94
(m.6H) .

[0674]  F.4-FIENIA[2.2. 2] Fhi-1-H R AR WIR[2.2. 2] 3¢ Fe—1-F R H g
(17.0g,69.0mol) ZEEAALANKIAETR (1500mL , 1%) Hh a7 24h A H J5 , [ N 5 W F 3 1%
(6N, 100mL) PR f5 FH £ T (6x 500mL) A= H o & I (I Ik = 28 i IR 85 T4 5 Wk 4, 15 2 b5 il Ak,
“4(10.4g,61. lmmol , 4t %89%) , H LT — LAl WMER T K — B MS (EST) m/z
169.2[M-H]

[0675]  G.4-FRFEXIA[2.2. 2] - 1- G L H RN IE . 4RO [2. 2. 2] e -1-H
% (10.4g,61. 1mmol) B &A% (150mL) ¥ H INADIEA (11.8g,91.5mmol) \ R B Mt &
% (25g,91.5mmol) FIZKHEE (131g,1.22mol) IR EMIFES0C T Hidrid & . SR IS FEIE T
AR S NP UARR 25 — M FI 2 FEEE (100°C , 2mm Hg) o 7% 42438 1o Fek i (2, iy 4l 4k, (5% F
FERIDCM) , 15 2FR =4 (15 . 4g, 54mmol , YL 2891 %) .'H NMR (400MHz ,CDC13) Sppm7.35-7.30
(m,5H) ,5.03 (s.2H) ,4.55 (br s,1H) ,2.01-1.95 (m,6H) ,1.77-1.72 (m,6H) ;:MS (EST) m/z
276.3[M+H]",

[0676]  H.4-Z LI [2.2. 2] ¥ -1 -WEER R Eh o M4 FRFE XA [2. 2. 2] -1 - L L
&8 (14.8g,53mmo1) f¥) HFE (200mL) ¥ - II A AEAR IR (0.5g,10%) o4 [ BVR-G Y 1E
50°CAESA AR (50Psi) T Ffik i @ i fek g 0 8 IR AR VBT, K B R M i N 21 Eh iR ()
BV (109 ,50mL) 1 KRS I7E =il T HidE2h. ORI G5 , IINTHE (20mL) oK
REWEZRR PR, TR YIS 5 T8, 15 245 85774 (6.7, 36mmol , L F70%) . 'H
NMR (DMSO-de) 88.00 (s, 3H) ,4.48 (br s,1H) ,1.76-1.80 (m,6H) ,1.58-1.61 (m,6H) .MS (ESI)
m/z 142.1M+1]7,

[0677] 1.4~ (RAFEEIL) -2 (FIBRIE) MEnE-5-F R L B8 o #4- -2 (AR IE) msng -5 Ff
2 Z.TE (10g,43.0mmol) A %e—2-M% (4.21mL,49. 4mmol) AIDIEA (9.76mL,55.9mmol) 7£ 2, F
(140mL) H RS AE60 CIIHGI R . A H B IR 5, 7R IR 4876 75 J5 I K « KA H
LR CTRAER =, I A VAE IR BT, IR E &K, 3 314- Cr A EEE ) —2- (H
B Jk) W% e -5-F R <16 (10.10g,39.5mmol , ¥ #£92%) , NG (LRI MS (ESD) m/z 256. 1
[M+1]7

[0678]  J.4- (RNZEEIE) -2 (FHE) MEnE -5-H R . 72 [ IR B, i 4- CRIN A -
2— (i 4% W g -5 FF iR 2.1 (10.97g,43.0mmol) V& T £ % (150mL) H , 4R 5 In N A Ak 4
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AW (IM, 1291, 129mmo1) o4 BTV A TR iR R IR R, S8 JE TR T 28 R 51 - 2%
P IMAAT I B ZK IS (2M, 129m1 , 258mmol) FH-H4 B SR & Y078 =i N 940 5ho f =2
JE, AR FK (2x 50mL) PPk, SR G TR LS JP Hp 7E45 C TRt 7, 3 34— (RIS &) -
2—- (AR L) mnE—5-F 2 (8.38g,36.9mmol , Y386 %) ;MS (EST) m/z228 .4 [M+1]7,

[0679]  K.4- (RPNEEIL) -2- (FARIE) MEnE -5- % i 4- (RN R E L) —2- (F i 4h)
g -5 R (8.38g,36.9mmol) FIHATU (21.03g,55.3mmol) 7E250mLIA JE b o & 3, R )5
BINDMF (92mL) , ZEIb 2 5, I\ bl 2 (9.86g, 184mmol) ADIEA (32mL, 184mmol) FH ¥4 1E
B E I N PR AR IR R IR S IR IK (150mL) o K Fir 5 2 i sk U8, 7K e
GIafEm BT TR, 3 34- (RN 5 -2- (FEEE) mEng -5- 1 i iz (8¢,
35.4mmol,Yx % 96%) ;MS (EST) m/z 227.4[M+1]7,

[0680]  L.4— (PR 2 J) —2— (FF SR SV Mt g et ) s gt —5— P Ik Jie A4 - Cre P 2R (%) —2- (FH
SR PR L) W e -5 BRI . 7E0°C , ) 4— G P B & 2E) —2— (i Jk) W g —5—H Bt iz (64 1mg,
2.8mmol) INMP (6mL) ¥ 4 i AmCPBA (852mg , 4. 2mmo1 , 4l B85 %) o ¥4 [ NN 2 5 R Pk
FELh ARG TN IK (25mL) , AN AEJL I (8] P IV e B V2 0 A 1 3 — PR AR D iE 40 4%%%}“‘%
VP AS IR AR DR S VR4, 15 2R RUR A (FENMPH) , HoE Rt — P alifi @ n] HT T —
BEMS (EST)m/z 243.3,259.2[M+1]",

[0681]  M.2- (4-FRHEWIR[2.2. 2] - 1-FEHHE) —4- (RS2 Wi —5- H e % o 14—
(S TR L) —2— (FF 5k I A Tk 28 gt —5— P Ik e A4 - (e TR R 2E) —2— (FF T e %) e
g —5— FF ki (ONMPYA YR G 1 BT — 25 38, 2. 8mmo 1) H, IIANA-Z XA [2. 2. 2] S hi—1 - £k
iR £k (500mg,2.8mmol1) \DIEA (1.1g,8.4mmol) JFAE100°C F I3 K o 4 FT iR & WERUE T
GRS R A Py I ] 2% T 2 i vk Al A, 15 B IR TR (T4 Img 0% 8.2%) o 'H NMR
(DMSO-dg) Sppm 8.88 (br s,1H) ,8.31(s,1H) ,7.5-6.5(br s,2H) ,5.76(s,1H) ,4.25 (s,
1H) ,4.11 (brs,1H) ,2.05-1.97 (m,6H) ,1.61-1.54 (m,6H) ,1.24-1.12 (m,6H) ;MS (ESD) m/z
320. 2 [M+H]*; 4l =96.5% , fE214nm |, 4 =97 .7% , ££254nm |~ .

[0682]  SEZJifif5|26: 4— GRUT 3L & IE) —2- ((Ir,4r) —4-F RN O I G L) Mg —5- F ik i

0]
0683

[0684]  A.4- GRUT JEa ) —2— (L) MENE-5—H IR 418 o ¥ 4-F—2— (H B Jk) msng —5-H
f2 2 W6 (3g,12.89mmol) 2-F A %E-2-% (1.565mL, 14 .83mmol) FIDIEA (2.93mL,
16.76mmol) 7€ Z % (20mL) F1 (VR S YIAE60° CINIGE 1 . A H E =i 5 , FEIE N IR 45 157
Ja MK 7K A FH G BR B 2L =k, & FHE A ML ToK I IR EE T8 , i IE 5 28 K, 15 31
4= GRUT B2 58) —2— (R 28) Mg —5-F IR 4 i (3.20g, 11.86mmol, I3 92%) , AJCEL IR
P MS ESDm/z 269.5[M+1]",

[0685]  B.4- (GRUT ZEEIE) -2 (FHSE) MEnE -5-H R o 76 [ IR B, i 4- GRUT &2 -
2— (i ) W g -5 FH iR 16 (3.2g,11.88mmol) V& T £ BF (40mL) HF , 4R 5 N IMEL LAk 40
KA (35.6mL, 35.6mmol) o B3R A W(E = I T eI 5, SR 5 fEIUE T 28 R i 77 . 7F
W2 5, B I N 2MF B R /K VAR (35.6mL, 71 . 3mmol) F 44 3R & W0 1F i R Hi+k0 . 5he,
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PRI E, [ 4R K (2x 50mL) Feis IR, S8 5 1 525 JP HR R4S C gt 4, 15 2114- (I
TR -2- (FERAL) wing-5-H R (2.83g,11.73mmol , U #99%) MS (EST)m/z 242.3[M+
1%
[0686]  C.4- (FUT A IL) —2- (F B IEL) msng -5 H BEAZ . K 4— GRUT JE &) —2- (i 2d)
s E-5—F iR (2.83g,11.73mmol) A12— (3H-[1,2,3] =M:3f: [4,5-b]mtrE-3-%)-1,1,3,3-14
BRSNS E-ERR AL (V) (6.69g,17.59mmol) £E250mL & i ke 4 & 3, SR J5 I A DMF
Q9mL) AEMZ 5, IR EEER 2L (3. 14¢,58.6mmol) FIDIEA (10.21mL,58.6mmol) J KR &
YITE S I8 NP AR R IR 4095 7 JE I IK (150mL) o 44 Fr 15 2V ot 38 , FHZK e 5k
JEERmES N TR, A R4 (T B -2- (F i) ming-5-H i (2.54g,
10.57mmol , Y0%90%) MS (ESI) m/z 241.2[M+1]+.
[0687]  D.4- GRUT ZEEHE) —2- (H I ML JL) msng —5- F Bk i . 7E0°C , ) 4- GRUT B &5 -
2— (AR 68) Mg —5-F Wk i (0. 6g,2.497mmol) ZENMP (5mL) o ) 3 74 ¥ o i AmCPBA
(0.839g,3.74mmo1) FF 78 255 T 4k B4 1k 1h o LOMS S 7 58 2 FE A U 75 B 72 o R BE VR
YR — BN EEE T AN ST MS (ESD m/z 273.2[M+1]7,
[0688]  E.4- GRUT L&) —2- ((Ur,4r) —4-F2FEIA T LG L) wsng —5- 1 Bk ik . 17 5k 3 /T —
R 4- GRUT R & ) —2— (FF SRR I 2 ) s e — 5 FFY 0k e () ¥ ¥ P IR NDTEA (2. 181mL,
12.49mmol) 1 (11, 4r) -4-ZF A L EEEEER L (0.568g, 3. 75mmol) 1K e M IAE90°C T Hi £
16ho 73k T 28 A 77 5 1 B A58 5 A ) FH SR ) 46 B HPLC A4, (0-509%6 LG +0. 1% TFA
R 7K +0 . 1 % TFA, JJ1£230min) o FEVE IR 4E &5 B F= YR85 hﬁﬁﬁﬁ;%é%%%%ﬁ/ﬁ?
FAEZ (5mL) 7, i@ idVarian StratoSpheres HCOsH JESPER DA 25 TFA (0. 9mmo 1 B R A £5 24
) R EUER S, 3 304- GRUT R E L) —2- ((Ir, 4r) ~4-F2FE IR O S & JE) 15 g -5 H fk A
(0.350g,1.139mmol , $x%45.6%) . 'H NMR (DMSO-de, 400MHz) Sppm 0.82-0.88 (m, 1H) 1. 14~
1.30 (m,5H) 1.42 (s,9H) 1.85(d,J=4.30Hz,4H) 3.38 (br.s,1H) 3.59 (d,J=7.42Hz,1H) 4.54
(s,1H)7.02(d,J=7.81Hz,1H) 8.32 (s, 1H) 9.18 (s, 1H) ;MS (ESD) :m/z 308.1[M+1]",
[0689]  Sjfafs|27:4- (IR, 3R, 4R) —3-F2 - 4-F I LI E L) -2- (RN LS R) Mg -5-
FH Pt e

0O

e

N N NH

[0690] H !
v~ “OH

[0691]  A.4- ((IR,3R,4R) -3 -4- AR I E ) -2 (F B 2L) MEnE-5-H i . (] 4-
S-2- (AR L) msngE—5-F % (310mg, 1.670mmol) A1 (1R, 2R, 5R) —5-%a Jk—2— F JL ¥R O % 2h %
#h (304mg, 1.837mmo] ; %A SC AT IR & Al FEDMF (2. 4mL) F ) #6#E V2 0 in ADIEA (0. 873mL,
5.01mmol) 44 T3 VR-EMEE60°C T #tHE 2h o LOMS 7R 2 3 58 i » ZEVR R T 28 R IAH, B A2 W)
FH150mL £ 12 £ B A5 0mL 7K W B o 43 B9 %% 2, 7K AH FH75mL 1R O BE A B« & I 1) O TR R
7K (2x 50mL) Pk , & oK IR 85 )8 , ik I8 J5 W 4 22 Wk A » #6811 [T 4, 15 2104
((IR,3R,4R) —3-F2Jk—4-H IEIF O R L) —2— (i ) &g —5— 1 )i (418mg, 1.503mmo , Y&
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F90%) MS (EST)m/z 279.3[M+1]1",

[0692]  B.4- ((1R,3R,4R) —3-FoJk-4-F BLIF AL () —2— (W B e 28 s —5- 9 JiF - 7E
0°C, M4~ ((IR,3R,4R) -3-FFIE-4-FH FEIF DR E L) -2 (L) MEnE-5-F fiF (400mg,
1.437mmo1) fINMP (5mL) ¥+ i AmCPBA (805mg , 3. 59mmo1) ¥ S M 78 =5 i 4k 3h.
PSR — DAL B T T — IR MS (BSD m/z 311.4[M+1]7

[0693]  C.4- ((IR,3R,4R) -3-FRd&-4-F EIL LR H L) —2- (RN E L) e -5-F fig .
KE AT — B BN 4- (AR, 3R, 4R) -3-F2 2 -4- I B OB R AL —2- (FF SR e %) msng —5-H
& (446mg,1.437mmol) IR I TA %E-2-F% (0.367mL, 4. 31mmo1) AIDIEA (1.004mL,
5.75mmol) o B [ RIAESOC R 4 b4, SR J5 Al v ) AR [ AR DR T 28 IR A TRoR
Yyl R vk 4tk (0-90% LR L B8 Ebe) » 15 3)4- ((IR, 3R, 4R) —3-F 2 -4-FH L3
IR 2- (BRI mng-5-F i (381mg, 1.317mmol , UL % 92%) MS (EST) m/z
290.2[M+1]",

[0694]  D.4-((1R,3R,4R) -3-Fa k- 4-F LA I G L) —2- (A ZE () W me —5— HH I i
F4- ((1R, 3R, 4R) -3-F2dt-4-H R IR O I L) -2- (RN R & L) wine -5-F i (0. 38g,
1.313mmo1) ¥ F-DMSO (5mL) H o 7EZ R T, [ Z I H IN50 %6 S AL /K (0.103m1,
1.970mmo1) 130 % i A AL A K (0.101m1,0.985mmol) o 4R 544 [ N IR &I HE50°C T #iit
FE1ho b, 8 R BRA PRI UKK (15mL) 1 30K B SR & P08 # Lh FrfS Ulie vl 98 f5 H
Kk, 1354~ ((IR, 3R, 4R) —3-FRHE-4- I EE A R E L) —2- G EIL) Mg —5-FF It i
(0.210g,0.683mmol , Y Z52%) .'"H NMR (DMSO-ds , 400MHz) Sppm0.94 (d, J=6.40Hz ,4H) 1.12
(d,J=5.91Hz,9H) 1.65(dd,J=13.29,2.95Hz,1H) 1.92 (br.s.,1H) 2.15 (br.s.,1H) 2.97
(br.s.,1H)3.81-4.14 (m,2H) 4.55(d,J=5.41Hz,1H) 6.70-7.02 (m, 1H) 8.34 (br.s. , 1H)
8.92 (br.s.,1H) ;MS (ESI)m/z 308.0[M+1]"

[0695]  sEjitaf528:2— WA L1, 1. 1] 5 ke-1-FE & IE) —4- ((IR, 3R, 4R) —3-FFHE-4-H F 2
SR HL) WEIE -5 FF It fi

0
N/YLNHZ
! “N)I\ 7 NH
[0696] NN
i “OH

[0697]  A.2- CWIA[1.1. 1] ke 1-JE 2 HE) —4- ((IR, 3R, 4R) —3—-fad—4-H H A L IL)
BENE-5-F i o 14— ((IR, 3R, 4R) —3-f2dk—4-H B3R O A ) —2— (P Ll 28w —5— HH
i (446mg, 1.437mmol ; 4% A ST IR A %) FINMP (5mL) ¥ N A RGER [1.1. 1] i1k 2h
fgEh (258mg, 2. 155mmol ; #% f0rg. Lett. , 13 (17) :4746-4748 (2011) #i4%) FADIEA (1.255mL,
7.18mmol) o B [ RIIAESOC R HiiF4h, SR J5 Al v ) IR [ AR DR T 28 RV TR
Wy i o vk alifh (0-90% LR BRI ) » 15 22— CREA[L. 1. 1] k- 1-FER 2 L) -
4= ((IR, 3R, 4R) 3-8 -4 F FL IR & FL G L) m g —5-F1 i (381mg, 1.216mmol , Y5 85%) »
MS (ESI) :m/z 314.0[M+1]",
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[0698]  B.2- CWIA[1.1. 1]k 1-FE2HE) —4- ((IR, 3R, 4R) -3—-faf—4-H H A L L)
Wz E —5—HH e 11 o K5 2— (R [1. 1. 1] - 1-F %) —4- (IR, 3R, 4R) -3—-f2 ik —4-H A3 O
R HL) mEnE-5-H JiF (0.38g,1.213mmol) %5 T-DMSO (26.9mL) H , 7E %3 T MIZIE R A A
50 % A A BNK TR (0.097m1,1.213mmo1) F130 % i AL /KR (0. 137mL,1.213mmol) -
RGO AR S YD AES0°C R i Lhio A e 2474 #1 28 Z 0, B B 50mL I vkoK HH o
DUUEPIW ARV AR b, FZK BRI IR K UTE D T8, 15 22— (REA L. 1. 1] k- 1-2E %
5 4= ((IR, 3R, 4R) —3-F2 3 —4-F FL IR O B () g -5t A% (0.269g,0.812mmol , Wi %
67%) -'H NMR (DMSO-ds,400MHz) : Sppm 0.94 (d,J=6.25Hz,3H) 1.10-1.26 (n,3H) 1.68 (d,J
=10.54Hz,1H) 1.92(d,J=10.93Hz,1H) 2.06 (s,6H) 2.17 (d,J=9.76Hz, 11) 2.46 (s, 1)
2.98 (br.s.,1H)3.82-3.95(m,1H) 4.63 (br.s.,1H) 7.16 (br.s.,1H) 7.77 (br.s.,1H) 8.11
(br.s.,1H)8.33(s,1H) 9.24 (br.s.,1H) ;MS (ESI) :m/z 332.3[M+1]",

[0699]  Sjitaf5l29: 4- (- N HE N b —-2-38) & 8) —2- (((Ir, 4r) 4R FEIF O HL) = HL) w5
g —5— FH i fi

0
HO,
L0 ™
-
[0700] N7 NZ SNH

[0701] A4~ (Q-FFHIE R IE-2-F8) & IE) —2- (F L) mene -5-H i . i 4-&-2- (R i)
1% I —5— i (750mg , 4. 0mmo1) fYDMF (8mL) ¥ ¥ H In N 2—3F P 5 P fe—2- i (400mg
4.0mmo1) FIDIEA (1560mg, 12.0mmol) K¢ Fr S IR A MLE60°C N HE2h. IAK IBREVMIH &
R LR . A FE B HLUE F R KR, & To /K B ER BN 1158 Jo 3ok € o R 4 i€t , 13- 2K =9
T P ) B A R A sk Ak (0-30% 2R Z B8 A7 k) , 75 B kR AL &4 (665mg
2.68mmol , %66 %) , N EulE 44 MS (EST) m/z=249. 2[M+H] ",

[0702]  B.4- ((2-IRN LA HE-2-28) &) —2- (FF B 2E) MEne -5 FF Wt fi o a1 4 ((2- 3R TR 2
Pike-2-3%) &) —2- (F it 3L) mEng -5-F Jig (665mg, 2. 68mmol) £EDMSO (4mL) H F 43 £ 1A T
HOIMA G E A E KR (0. 162mL , 30 %) AE AN/ IER (2. 2mL,6mol/L) o ¥4 1SR &)
FE50°C FHHE L1 2min, SR G IO IK o 4 Fir 75 77 Wk 8 5 302 %, 15 200 79 (392mg,
1.47mmol , U #55%) , A E il 44 MS (ESD m/z 267.3[M+H] "o

[0703]  C.4- (-3 IE—2-25) T HE) —2— (2 e %) v —5— FFY I i An4— ( (238
P IE TR B —2-38) & FE) —2— (H SE Rk ) ms e —5— F e o () 4— (- BRI BE TR e —2-38) &
F) -2 (FA A 32) ms g —5—FE Ik % (390mg, 1. 46mmol) FETHF (6mL) 5 ¥4 20 (0°C) ¥E W 7 ik
BIAmMCPBA (447mg, 2. 2mmol) o 44 s MR A 7E0°C R it 10 5ho ¥R & W7E B 25 R k4 il
I RE AR L Atk (2.5%-10% DO FE B0  £53 B04- (Q-FR 2 P e —2-2%) =) -
2— (R 25 I A gk ) o gt —5— R I e R4 — (BRI 2 TR e -2 22%) 0 28) —2— (FR L he it %) e
nE —5—F I (R VR &) (382mg, 1. 32mmol , YL 90%) MS (EST) m/z 299.1 [M+H]“A1283. 1 [M+
H]"

[0704]  D.4- (- HE-2-38) F ) —2- (((1r,4r) -4-FREEI O AL —2 L) WEng-5-
B o 04— (RN BL A bt —2-25) S 38) —2— (25 U hf ok 62) g —5- R Bk e . 4— ((2-3R 1
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B b -2-58) G 2E) —2- (B BE M e JL) msng —5-H e A% (191mg,0.66mmol) (1, 4r) —4-%( 2
OB (114mg,0.99mmol) JDIEA (256g,1.98mmol) FINMP (5mL) [KIVE-&4& F3EIHAE100°C N
PO TR AR e , v Rl HPLCAiAL (5-95% L BRI /KIER) 153 bR AL &4
(129.5mg,0.39mmol , Yt % 59%) .'H NMR (400MHz ,CDC13) : Sppm 8.96 (s, 1H) ,8.09 (s, 1H) ,
5.38(s,2H) ,4.98-4.96 (m, 1H) ,3.79-3.77 (m, 1H) ,3.69-3.67 (m,1H) ,2.14-2.11 (d,J=
11.6Hz,2H) ,2.04-2.01 (m,2H) ,1.48-1.41 (m,4H) ,1.38(s,6H) ,1.32-1.22 (m,2H) ,0.48-
0.39 (m,4H) ;MS (EST)m/z 334.3[M+H] .

[0705]  sjafs30: 4-FF T e 32— (((r,4r) —4-F A JEIR O 3E) (38 msng —5— FF ik i

[0707] A4~ GR T HEEEE) -2 (FFAREL) BEnE-5-F Ji5 . 7E0°C , [ 4-5—2— (F fin ) Mg —5-
H i (2g,10.8mmo1) 7EDMF (10mL) A B 45 #1: W HH I ADIEA (4.2¢g,32. 4mmo1) AT fi%
(2.3g,32.4mmol) ¥ T AHIR G WLE60C T $id:2h A0 S MR & E AN A E i+, Ha
B B ZE L = IR - & AN ZE L TOK RN T8, 1 98 J5 i 4 15 B =) o 1o F= 1) 3a
iRk ARt R vE Ak (10% 4B T A i lek) A3 BB 75 729, M el ik (1. 7g,
7.7mmol WL ZE71%) MS (EST) m/z=221.2[M+H] .

[0708]  B.4- (JR T FEE L) —2- (HH JL WP R PR 55) g -5 FR i Al4— (R T 2R 2E) —2- (FF 2
ek 5 35 1 g -5 HH Jigg o fp4— R TT R ) —2- (R dS) e -5-F G (1.7¢,7. Tmmol) ¥ T
DCM (30mL) H ¥ HIZ0°C - M1 Z IR &0 43 HEIMAMCPBA (4. 6g, 23mmo1) FH- i+ S B4 1h
FE TSR A BNV AR B SN A - 7K 2 FIDOMAE B =K« & H A WL E & To /KB R
BN R R AR 15 B4 GA T B2 AR —2— (R R D Ml e ) mas g —5—FH JIG A4 — (BR T 2%
) —2— (FF LM ) e —5-F I VR A4, N ek (L. 6ghlih) , et —2
it fH ] T — 58 MS (EST) m/z=237.2/253. 2 [M+H] ",

[0709]  C.4- GA T &I —2- (((r,4r) -4-FE IR IE) G IE) Mg -5-F i . 1) K E Al
—DIRA- OF T R L) —2- (B BE WP R R 5L) g —5—FR I A4 — O T B 8) -2 (FF L 1
T ) mE g -5-H g (1. 6g, M i) MIEEWH WA (Ir,4r) -4-FHEH L % (0.96g,
7.4mmol) 1,4~ "M% (100mL) FIDIEA (4.3g,33.4mmol) . 4 FTfHIR-&WAE100°C K it ket
o LS FEJRE T BR 25 T R R 71, B i id ik ik A iy 4lifh (33.3% 4R 4 8]
FImER  FEALETER Y, A A A (1. 3g, R 57%) JMS (EST) m/z=302.1 [M+H] ",

[0710]  D.4- GA T HZE) -2- (((Ar,4r) ~4-FEH B O L) FE) WEiE -5 B . ) 4-
(AT HEIE) -2- (((r,4r) -4-FEFEIF D) ~Z L) g -5-F 5 (700mg, 2. 3mmo1)
DMSO (8mL) Y &P A A AL S K (1.3g,30% ,11.5mmol) , 2R J5 A S A MENIK
W (2mL,6mol/L,11.5mmol) o VR & WIAES0°C R EH:0. 5h, FR 5K 7K (30mL) In N B /¢ B yR &
Yreb WO P I TR R BT R AL &) (400mg, 1. 25mmo , Yt %54 %) o 'H NMR (400MHz,
CDC13) ppm 8.76 (s, 1H) ,8.11 (s, 1H) ,5.46 (s,2H) ,5.01 (s, 1H) ,4.51-4.45 (m,1H) ,3.83-
3.81 (m,1H) ,3.36 (s,3H) ,3.21-3.16 (m, 1H) ,2.40-2.33 (m,2H) ,2.15-1.96 (m,6H) ,1.78 (s,
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2H) ,1.43-1.20 (m,4H) ;MS (EST) m/z=319.9[M+H]") .
[0711]  SZjita 5|31 :4- GA T AL —2- (((r,4r) 4- IR L) mng —5-H ik i

[0713]  A.4- (R T RS L) —2- (F JE WP R R 55) g -5 FR i Al4— (R T 2R 2E) —2- (FF 2
TR e ) i —5— FR TG o B 4— (R T B () —2- (R i 2) m g -5 HA )i (889mg, 4. 04mmol 5 & A
SCRTIR A ) v T DOM (20mL) IR A A E0°C . [\ iZIE S 2 #in AmCPBA (2. 1¢g,
12. 1mmo1) FH-HE+: I B4 1 h o 4 FT A5V A 40 150N W ANk B S B /K VR » 7K 2 FDCMZE L =
B FFRIANIESETOKBRER T4, i U8 5 e , 15 34— OF T & 5 -2 (B 56 T fd
) mEnE-5-F U A4 GFR T IEZ L) -2 (FH LA IE L) mene —5-F S VR &4 B o B ek
) (893mg, #Hih) , Ho Rt — LA fE oy T T — PR MS (ESD m/2=237.2/253. 2[M+H] .
[0714]  B.4- GA T AL -2- (((Ir,4r) -4-BFA L) ZIE) mne-5-F . mkE fr—
WIREIA- R T B L) -2 (L T A 2%) wig -5 FR G AN4- OF T 2R &AL —2- (FF L1tk
5L wEnE-5-F g (424mg, 291.93mmo ) FIR G A (1r, 4r) —4-Z LM O FF (244mg,
2.12mmol) \1,4- M (50mL) FIDIEA (1.2g,9.65mmol) o FrfHIR-& M4 100°C T ket
T AEVRE R BR 2 BT B ¥R G T R il A ik 4tk (50% 482 £ T A i
k) , 13RI FrEE =, 9 E K (305mg, 1.06mmol , Y #855.4%) MS (EST) m/z=288.2[M+H] ",
[0715]  C.4- (FF T HEEIE) —2- (((Ir,4r) —4-$2FEFR O IE) S IE) msng -5-F Bk i . 1h) 4— G
TRAR) -2- (((Ur,4r) 4-F2EIF ) -2 &) Brg-5-F JIf (305mg, 1.06mmol) [JDMSO
(6mL) ¥ I EAL A KB (600 1mg,30% ,5. 3mmol) , 4R J5 I N S B AL AN 7K 15 Wk
(ImL,6mol1/L,5.3mmol) o ¥ G HTES0°C FHHE0. 5h, SR G IAK IR G H LR L g%
B & ANLZ FH KB & JCKBRIR N 5 fa 1L 08 o 98 e e 4 , 15 2R 4, iR = 1)
P 3B R AR R e R Al A (0-10% FFEZIDCM) , 15 B bR AL A4 (248 2mg, 0. 81mmo , UL F
76.6%) o'H NMR (400MHz ,CDC13) Sppm 8.74 (s, 1H) ,8.12 (s, 1H) ,5.46 (brs,2H) ,5.07-4.96
(m, 1H) ,4.53-4.43 (m, 1H) ,3.80-3.79 (m, 1H) ,3.70-3.65 (m, 1H) ,2.40-2.34 (m,2H) ,2.15~
1.97 (m,6H) ,1.91-1.88(s,2H) ,1.55-1.19 (m,4H) ;MS (EST) m/z=306.0 [M+H]".

[0716]  SZjf5)32: 2— (BT FE 4 FE) —4— ((IR, 3R, 4R) —3—¥2 Fe—4—FI JL IR O FE 5 Jik) ma g —5—
FH Tt e

(@]
N™ ™~ NH,
S
N N NH

[0718]  A. (R) —4- IR 3A -3 M2t UL R AU T R AN (S) —4- W B 3A -3 M Bk 2 B Y R
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FUT g 7E0°C , ZE30min 4 ] (R) —4—H JEIA L -3-IG L Al (S) —4—H FE IR -3~ L VR &4
(40.2973g,359mmol ; &1J.0rg.Chem.1992,57, 34543462 £k (1) J5 v H] 4%) ££ 2. Tk
(498mL) H At 5 H v v i in B BR —RU T liE (81g,362mmol) Y 2L Tk (100mL) ¥ WK - 4 S
MAEOC N HEFE1h, iE AR Ah N 28 B =R, SR 5 7E iR NPk 16h . U K 48 e B TR &
W, B2 AR Z A Y Ok (500mL) B BE, 60°C R HiHEbmin, it JE 5 H O 4%
(50mL) Yk, 15 2 — /=) (~55g) R IRAFIETR , FHC et B , Ui Vit vE , 159 21 28
L) (~15g) < ERZD IR 1SR = Y) (4.25g) X /WA B E (R) -4
FL IR L -3 L R JE R AU T R A (S) —4-FH L IR O -3 FE &L R AU T B ITR &9
(74.25g,351mmol , W% 98%) , A (Al 44 . '"H NMR (400MHz ,DMSO-de) Sppm 6.72(d,J=
7.42Hz,1H) ,5.26 (br.s.,1H) ,3.35-3.47 (m, 1H) ,1.93 (br.s.,5H) ,1.60(s,3H) ,1.32-1.44
(m, 10H) .

[0719]  B. (IR,3R,4R) -3-#2 - 4-F HIA IR F BRAT B, (IR, 3S,4S) -3-FH-4-H
SO BRI IR T R, (1S, 3R, 4R) —3- ¥R I —4-F FE A L L &L R AU T g, (1S, 3S,
4S) ~3- 2RI 4-F A I BT F RBUT R 7E0°C, 1] (R) ~4—FF I3 -3 I 3 IR AL
THEEAN (S) - 4-F RS O -3- IR AL B IR B T BRIR &4 (13g,61 . 6mmol) 7ETHF (780mL) H
(R B VAT R N IMFR B 4 - THE 28 44 (277mL, 277Tmmo 1) o ¥ A3V M AE0°C R i , {5
FEThNIX B Z iR, SR S E =R T A HE20h e A AE & 42 18 1 H 7K (330mL) 2K, FH £ BE
(326mL) F B NG B AL AN /K 1 (308mL, 1. 54mo ) BAY, o i 3 4 v (1) PR AR VR & ) vh 2218
IIA30% i A A (316mL, 3. 08mol) FFK SR & 4 N4 2145 C 15 20h o FH S S A47) FH 1 AT
BRERAN/K I (573mL) WK G FH . FR T (4x  1L) ZEHL . & IR A HLE FH 3L K ek, 2R
BN DR e R e i, 15 B DL B B SR (3% 13gAI2x 11giahibs
Bh o R H BT 6/ SO A I FOHL = 4 38 i A i e v 4li4 (0-100% LR BRI 2052 K
B TR A A I SRR W 4E , 13 3] (IR, 3R, 4R) —3-¥2 e —4-F LA O R S L R L T
g\ (1R, 3S,4S) -3-F23E-4-H B O - H BB T 5. (1S, 3R, 4R) —3- 2 2E-4-H B3
SR FEF AT BN (1S,3S,4S) —3-F8 k-4 F FE IR & L & 3L F IR AL T G CIR &9 (Bbg,
242mmo 1 ,ULZFRT2%) , N4 o 1X 4 4 s 37 AR S A Al ok i) & 2 - 14 SFC CR FH 2 IR 5, &
3N B AL R 51) 3E4T 0 B . 85— M HE:ChiralPak AD-H,250 X 50mm I.D. %8 & 3% i
35% HI I /CO2. 55 M :ChiralPak AD-H,250 X 50mm I.D., %% B ¥E/25% HEE/CO2. 55 =
AMHE:ChiralPak AD-H,250 X 50mm 1.D. , %5 BEPENE15% £ B2/ COo0 T 43 B 1) S M AR TE 23 BT
ZChiralPak AD-3fFE Fidf7#RAF,150X4.6mm 1.D.,5-40% FEE (£0.05% — 2. %) /CO2
(15miniz 4T [8]) FFic A A ) 441 21 o [a] 444

[0720]  h[E]441:2.0g (8.72mmol , H SFCAL IR 3. 6%) RS [A] : 4. 77minMS (EST)
m/z 252.1[M+23]"%,

[0721]  wp[E]442:1.5g (6.54mmol , H SFCALL IR 2. 7%) AR FE RS [A] : 5.08minMS (EST)
m/z 252.1[M+23]"%,

[0722] A 4£3:16.0g (69.78mmol, [ SFCAAL AT 29.1%) o AR BN E] : 5. 48min. 'H
NMR (400MHz , DMSO—d¢) Sppm 6.64-6.86 (m, 1H) ,4.43-4.60 (m,1H) ,3.10-3.29 (m,1H) ,2.81—
2.96 (m,1H) ,1.84-2.01 (m,1H) ,1.49-1.72 (m,2H) ,1.37 (s,9H) ,0.98-1.14 (m,3H) ,0.76-
0.96 (m,4H) MS (ES)m/z 252.1[M+23]",
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[0723]  rhd]4&4:18.5g (80.68mmol, [ SFCALAL WL H33.6%) o R BH I A : 7. 79minMS
(EST)m/z 252.1[M+23]",

[0724] /NGy F XS 2R A AR 5 R TR AR S REAT T AT, HF HiZ 45 MgiiE B 2 (IR, 3R, 4R) -
3-FR B -A-H IR O R A IR BT g X R & M i R ARAT  EFL & A Cu KBS (V=
1.5478) fiBruker Kappa APEX CCDATSMX babAT 1 B dp A X—5 2R AT S 70 o AR AL S W0
i P B T8 O e 2R BRI O b/ THE VR R T AR K 440, 21x 0.05x 0. 03mmIG 4t AR Fz
if (Paratone) il & 7ECryoloop b . FER UL H , 7£120 (2) K, A# FH & FIT 14, KAEH I -
{5 FH AT AR B SIS [A] (25-20s) , ARAEFIHE U5 SE 1. 0710, i 4 214G M 245 () #E 9 24 60mm . 710
H, 368 00 B B KA 2 5897 . 0% 8 75 1B A -33<=h<{=32,-31<{=k<=30,-6<=1<{=
BIN), SRAE T 390004 [ 5 o A I 25544 S it = AT PRIV, HoHRine 0. 0602 F5 24k
i RS B 3R B 22 T 75 0 di % o R B2 B B 2R3 o B 532 FiBruker SAINTHEAFRE 7 #0r IF
1z HISADABSER 4 FE J¥ i #5 (scaled) - HFZ LMk (Solution by direct methods)
(SHELXS) ;=4 7 5 (IR, 3R, 4R) —3-F2JE—4-F JL IR L L 0 2 FR IR BU T I8 1) 45 M9 A — 21 5¢
28 FHAY

[0725] PR A RIIEE R 7 #FiE i MR /N 3k (full-matrix least-squares)
(SHELXL-97) HEAT & 17) S KE 18 o BT A I AU 7 #0855 S (riding model) i E . EAT]
()57 B AR T AT B S 748 FHSHELXL-97 9 iy A 1 S & HE TG AT 413

[0726] C. (IR, 2R,5R) -5-& F-2-H A EE SR ER 2L . 7E0°C , ) Jal Z 40+ A 1) H9
(149mL) F NN Z B & (15.87mL, 223mmo 1) 3544 AT fHE A P08 £ 10min o W 1Z & W I
(IR, 3R, 4R) —3-fadk—4-H HIA O L Z L H BT s (17.08g,74. 5mmol) FF ¥R A W1E =ik
N HERE22h K R NI YE 5 F 2Bk (2x 300mL) B BE L, 753 (IR, 2R, 5R) 5428 k-2 FF FL IR
O ERIR#: (12.2¢,73.6mmol , Y %99%) , N fafE 44, 'H NMR (400MHz , DMSO-de) Sppm8. 02
(br.s.,3H) ,4.77(d,J=5.86Hz,1H) ,2.85-3.10 (m,2H) ,2.03-2.21 (m,1H) ,1.83(d,J=
11.71Hz,1H) ,1.65(dd,J=13.47,3.32Hz,1H) ,1.24(q,J=11.58Hz,2H) ,1.12(dd,J=
6.05,3.32Hz,1H) ,0.82-1.03 (m,4H) .

[0727]  D.5—JR-N-fUT JE-4- (i HL) MEngE -2 . [ 5y -2- & -4- (i &) mEng (3¢,
12.53mmo1) f) =& %% (12.53mL) F A 2-F FE Py ke—2- % (7.93mL, 75mmo1) o KR A W 1E %
BB AEL00C FHFEE R AR T BR 22351 R RS T 100mL 4 18 £ e+ 5F A
50mL  IMBERRE AN /K IR - /K JZ FI50mL 4R £ g [ A B . &5 FE B WLZ & T /K B ERB5 T
f, IR S IR AR 43 B 5- IR -N-U T 24— (R i) mng —2-% (3.4g,12.31mmol , 1L %98 %) ,
J9E 44 . 'H NMR (400MHz , DMSO—de) Sppm 8.61-8.72 (m, 1H) ,8.08 (s, 1H) ,6.95-7.17 (m, 1H) ,
2.48(s,2H) ,1.38(s,9H) -MS (EST) m/z276.0 [M+1] #1278 2[M+1]",

[0728] E.2- (BT &AL —4- (L) MEng —5-F 15 45— JR-N-FU T 24— (F i) ws
WE-2-f% (3400mg, 12.31mmol) &4 (201mg, 3.08mmol) «EALEE (940mg, 8.00mmol) 1,1~
XW- (IR HE R IE) - — %%k (552mg, 0.985mmol) « = (RN EH) & =4 (0) (564mg,
0.616mmo1) FIDMF (20.5mL) & FFHAEI0 CAER N INFGL R o [ MR A4 I 125mL 4 1R 4. 1
A5 0mL ) A R, S8 e o ek v - Fad YR 43 B UEVRUZ , K JZ 7m0 PR L BR AL . & FF (1)
LR GPR)Z FH2x 50mLER /K WE sk, 2 Jo/K IR B B 10 , i VB JS 7R 90T 1 W 4 22 IR - i ofH
HHPIR W38 o fek e o 12 44k (0-30% 2 BR 4T/ o ke) » 3 32— GRUT HEHL) —4- (H i)
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I E-5—F 5 (2.26g,10. 17mmol , it %83 %) . 'H NMR (400MHz , DMSO—ds) Sppm 8.37-8.51 (m,
1H) ,7.85-8.10 (m, 1H) ,2.53-2.62 (m,3H) ,1.41 (s,9H) MS (EST)m/z 223.1[M+1]7,

[0729]  F.2- GRUT 2% L) —4- (B AE) MEng -5-F Wi . 7E0°C, a1 2- (U T & 2L —4- (F
fi 3L) M e -5-H 5 (0.6g,2.70mmol) ZEDMSO (7mL) HF 356 B ¥ 0 h in N eMEL S8 AL B /K I8 W
(2.249mL,13.49mmo1) F130 % ik S A A /KR (1.530mL,13.49mmol) 4R JE ¥4 A PI7ES0C
SR LEmin R MRS PIEIAIK (40mL) H I FH AR 416 (3x 50mL) ZEHL . & FHF A HLZE
F LK B, TR TR ER AT 4 I 1 8 o U IR A Y , 45 2UFH =40, 120k 7= 4 il i Ak
FEE LA (5% FBERIDCN) , 5 32— (BUT ZE 2 5L) —4- (R i) mene -5-F BEf% (0. 462g,
1.922mmol , W 71.2%) , N A EE A MS ESDm/z 241.0[M+1]7,

[0730]  G.2- GRUT ZEEAE) —4— (FH B WP R Tt 2) Mg -5 FR e A o 1) 2— (R T 2 28 —4- (FF
B k) g -5 F iz (0. 1g, 0. 416mmol) FESU M (12mL) H ()RR VR 43 DD 3R -2
(GRFLREIEFE) —1, 2~ B A e (0.130g,0.499mmol) K5 FT 57k 8 AV IAE IR IR FE R
PRI o S NIRRT AR, 45 BRH 0, 9 B A NN SR B (ImL) 5 K 2R
R FHEE th ORI I8, F AR APk, ARG R B2 N T8, 15 3112 (T a4 -
4= (PP 7 R o %) s g —5— H 9t fi (0. 092, 0. 359mmo 1, Y %86 %6) MS (EST) m/z 257.3 [M+
1%

[0731]  H.2- (BT & FE) —4- ((IR, 3R, 4R) —3-FEFE—4—FF FL IR L FE G L) s g —5— F ik e
) 2— G T JR 2 28) —4— (R 2L P R ot 2% ) v —5— HH B i (0. 092¢, 0. 359mmo1) A (1R, 2R, 5R) —
S-g -2- R BF LB Eh B 2k (0.065g,0.395mmol) £EDMF (2mL) 5 (1 4 £k B W INAN-Z,
FE-N-SF I EE A FE-2-1% (0. 157mL,0.897mmo 1) FK5 [ AN E]90 “C i 7 o B KL [ TR &
WITERUE T 4e , SR Ja K k=¥ 7K (20mL) I BB R o BT IR A PRI Z 4 1h, 2R 5 K
RPN E , B /K PR FAE B 25 R T8, 15 32— (U T FE & 3E) —4- ((IR, 3R, 4R) —3-f5 FE—4-F
FERR OB L) mEnE-5-F k% (0. 074g,0.230mmol , it %£64.1%) . 'H NMR (400MHz , DMSO—ds)
Sppm 8.94 (br.s.,1H) ,8.34(s,1H) ,6.69 (br.s.,1H) ,4.59(d,J=5.47Hz,1H) ,3.87
(br.s.,1H) ,2.92-3.01 (m,1H) ,2.14(d,J=10.15Hz,1H) ,1.91 (d,J=11.71Hz,1H) ,1.67
(dd,J=13.28,3.12Hz,1H) ,1.07-1.24 (m,3H) ,0.91-0.99 (m,4H) MS (ESI)m/z 322.3[M+1]",
[0732]  sjafs)33: 2— BRI FEE FE) —4— ((IR, 3R, 4R) —3—$2 F—4—FI JLFR O JL 5 JiL) m g —5—
HH I Ji

[0734]  A.2- GAHIEEIE) —4- ((IR, 3R, 4R) —3-F8Ke—4-H FL IR L FL A 3k ) W5 g —5-FF i . [
4= ((1R,3R,4R) -3}k -4-F HIF L Z 5E) -2 (FF B hfi e 22) i me —5-FH Ji (362mg,
1.166mmo ]l ; 3% A SCHTIR & Al INMP (5. 832mL) 3, IEAFA A (0.485mL, 7. 00mmo1) o 4%
SN AE B B 25 2 TR AES0 C T Hi FEbh, SR J5 8 L vA A A BB I ik 4 o K e R VR P AE ik
JE R 45 2 IR , 12 IR ) 8 o R Ji e vk ik (0-60% LR B8/ k) , 3 3112- G
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W) —4- ((IR, 3R, 4R) —3-F2 L —4-H B I L L 2 ) s ne —5-H i (265mg,0.922mmo] ,
W 79%) , 9l 44 . 'H NMR (400MHz , DMSO—de) Sppm 6.99-8.32 (m,3H) ,4.54 (d,J=5.08Hz,
1H) ,3.85-4.13 (m, 1H) ,2.80-3.03 (m, 1H) ,2.58-2.75 (m, 1H) ,1.50-2.08 (m,3H) ,1.03-1.42
(m,3H) ,0.88(d,J=6.25Hz,4H) ,0.29-0.68 (m,4H) .MS (ESI)m/z 288.1[M+1]",

[0735]  B.2- GARNFEEZEIL) —4- ((IR, 3R, 4R) —3-FF—4-FF FL IR L FE S FL) s g —5— FH ik e
B2- GRN AL -4- ((IR, 3R, 4R) -3-F2 5 -4-FH A O ARG &) g -5-H JI5 (265mg,
0.922mmo1) ¥ T-DMSO (9.222mL) H1 . FEZ IR T, [ A 10350 %6 E 8 AL AN KT
SR G IIN 103 30 %6 i A0 SR T o 4 FT A9 I TR & M) 4250 °C R i #E2h, SR 5 22 18 N 2]
60mLUK 7K H o ¥ A5 DT TE P4 30min , 15t Y8 f5 FH 7K e 5% o A ] A4 507 3025 47 Hh #E 45 °C 15
W, 53 5)2- AP FEE L) -4- ((IR, 3R, 4R) —3-F5 F—4-H L34 L FE 5 3L) w5 g —5— FF ik i
(229mg,0.750mmol , L Z81%) .'H NMR (400MHz ,DMSO—ds) Sppm 8.73-8.95 (m, 1H) ,8.18-
8.42 (m,1H) ,7.17-7.37 (m,1H) ,4.39-4.62 (m, 1H) ,3.75-3.99 (m, 1H) ,2.81-3.06 (m, 11) ,
2.53-2.74 (m,1H) ,2.09-2.34 (m, 1H) ,1.82-2.05 (m, 1H) ,1.50-1.69 (m, 1H) ,0.99-1.24 (m,
3H) ,0.81-0.98 (m,4H) ,0.50-0.67 (m,2H) ,0.26-0.47 (m, 2H) MS (ESI)m/z 306.3[M+1]",
[0736]  SEJfaf5I34:2— GRUT L5 HE) -4- ((IR,3R) —3-F2 K4, 4- — FF LA O RE g ) ms g —

5—HH Ik i
o
S| Nﬁ\*mz
H)\N/ NH

OH

[0738]  A.4,4-—HIFEIAC-2-M5 0 A I EN (5.03g, 133mmol) 43 HEIIA 2 FE K H 1Y
4,4-ZH IO -2- M5 (15.0g, 121mmol) 7 FEE (403mL) H B FEE TR - — BN TERL,
PR TS VA TR AT SR AR B N PR 3h o SONTR A9 FZK (150mL) Bk , K384 HY B AE ik
THBR % KZE 2R .16 (2x 200mL) ZEHL . & 310 2R L FE A B & TS /K B BR B T-18 , it
JE, SRS FEVEE R IR 48 EW0IR Y, 15804, 4- R EIF O -2- 48 (13.4¢,106mmol , YL K
88%) .'H NMR (400MHz ,DMSO-d¢) Sppm 5.41-5.57 (m, 1H) ,5.24-5.42 (m,1H) ,4.61(d,J=
5.47Hz,1H) ,3.82-3.99 (m, 1H) ,1.65-1.83 (m, 1H) ,1.21-1.59 (m,3H) ,0.93 (d,J=15.23Hz,
6H) -

[0739] B.2-(4,4- =W -2-MHE) e AW -1, 3- i o K B8 I SR = 2% Bk
(32.7g,106mmol) 5 & M5|ME-1,3- i (17.19g,117mmo1) fl4,4-—H FI O —2-JF5 BE
(13.4g,106mmol) &3 , FEAMATHF (197mL) KRS Y HE 5 Z1Z20°C, 2R f5 7E2min 3 N
R IREE — 5 Al (21.09mL, 107mmol) o 44 e S5 1 I H S48 T iff 2= PR B3R FE i 1
W I LR AL I, AR G TR T R4 22 B L A, DN 2R 44 (200mL) Ji& , K B 75 4
FIRJEH « LR R UER H 7K (100mL) BE¥:, K JE H 1R 416 (100mL) A8, & KA HLZEE
KRR B 4, ik VB 5 IR 4 22 HUIR A, Z R A e A i i vk Al Ak (0-20% SR &
fg/ckt) , 15202 (4,4- —H IO -2-1F3L) 5 S BIWE-1,3- —fd (11.59¢,45. 4mmol , it
42 .8%) , AnHPIRYI . 'H NMR (400MHz , DMSO—-de) Sppm 7.84 (s,4H) ,5.51-5.62 (m, 1H) ,5.43

[0737]
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(d,J=10.15Hz,1H) ,4.59-4.74 (m,1H) ,2.14-2.30 (m, 1H) ,1.67-1.81 (m, 1H) ,1.44-1.68
(m,2H) ,1.09 (s,3H) ,1.01 (s,3H) ;MS (EST)m/z 256.2[M+1]",

[0740] C.2- ((IR,2S,3S) —2-VR-3-¥H—4 4- — W LI K) 7 A MWE-1,3- —f[{ . 2-
((1S,2R,3R) —2--3- -4, 4- " H B OB 7 A MIW-1,3-—f{.2- ((I1R,2R, 3R) -3~
TR-2-Fp -4 4- W ILIR O ) 7 A BIME-1, 3- . 2- ((1S,2S,3S) —3-1R-2-$2 34  4-
THERCE) A N1, 3-SR S AR EE R L BN R 2- (4,4- =
IR O 2053 S A m5WE-1,3- 8 (11.59g,45.4mmol) ZES 15 (110mL) F1Z 1 (3.83mL)
TR R N A TR N SRAR B BAE P i (10.. 34,58 Immol) o« M 5E 5 » 4 I TR A
IR IR SR FE AR RS N Pt 5 o [ VR A4 FH AR A R B R B /K ¥4 (100mL) Pk« /K2 H
A7 (100mL) ZHL, & KA HLE L To KB BR BT, 1 U8 5 e 4 22 R o 190 iZ iR 4
BON150mL THF (150mL) AN &5 B2 /K VTR (30mL) o B T 15 VE & W AE A B IR S R iRk 2h o 78
JRE TR £ THF, T4 7K 2 28 2.8 (150mL) F75mLEr 1 : 17K : A R BR S AN KIS TR &
MR B &2 K E IR 16 (75mL) R ZEH A H 1 41 418 )2 A R 7K (50mL) Pk,
S TCKBR BB T4, 198 5 VR4 22 IR A 2 R ) P e pe i € iy 44k (0-25% 4R 4.
fis/Ct) ,15512- (IR, 2S,3S) —2-1R-3-F -4, 4- “HILIL O FE) - S0WE-1, 3-
2= ((1S,2R,3R) —2-¥R-3-Fa R4, 4- —H I L) A MWk-1,3- —f{.2- ((IR, 2R, 3R) -
3-YR-2-F2 k-4 A- T O L) A1, 3- ZE 12— ((1S, 25, 3S) —3-{R-2-F2 -
4,4-ZHERCOHE) K W1, 3- RS (11.4g,32. 4mmo 1 , R FT71.3%) oMS
(ESD)m/z 374.5[M+1]7f1376.5[M+1] ",

[0741]  D.2-((1R,3R) -3-¥2H-4,4- " HEIR L) 7 —EMIM-1,3- 12— ((1S,39) -
3-FpH-4 4- TR O R B oAW1, 3- = ERIIR S 42- (R, 2S,3S) —2-1R-3-¥%
F-4,4- TR O F o EmIb-1, 3-8 2- ((1S, 2R, 3R) —2-¥R-3-F2 -4, 4- —H X
i) 7 A MIb-1,3- i .2- ((IR, 2R, 3R) -3-JR-2-¥aFk -4 4- HIELIK ) 7 K
MgIW—1, 3- i A12- ((1S,2S,3S) —3-JR-2-F2 54, 4- —H LA L) J¢ AW Wg-1, 3-
REY) (5.7g,16.18mmol) ¥ T FH 2K (90mL) FNH B (ImL) H o FEES T, 7E 10min P [A] %%
WP VRS R N = T R A4 (5.66mL,21.04mmol) , AR5 — IR IR = 5 T I
(0.266g,1.618mmol) o ¥HVR-A WAL IR N AE A T HiHE a1 o 1 S MR & W) FE IR T K
951, A3 B RYD 2R AR FE I R e vk 44k (0-50% LR . Bg/ 2ke) » 15 312- ((IR,
3R) —3-¥2 34, 4- " HIEIAC ) B A WIWE-1, 3- FdAI2- ((1S,3S) -3-#23—-4,4- I 3t
O H) F S8, 3- B E A (0.9g,3.29mmol , Y %20.35%) . 'H NMR (400MHz,
DMSO—de) Sppm 7.82 (s,4H) ,4.51-4.80 (m, 1H) ,3.80-4.03 (m,2H) ,2.84-3.11 (m, 1H) ,1.49-
1.67 (m,3H) ,1.37-1.47 (m,1H) ,1.22-1.35 (m,1H) ,1.13 (s, 3H) ,0.80-0.93 (m, 3H) .MS (ESI)
m/z 274.0[M+117 P Wi &P DX 3804k 2 5 M id ik /N 73— X 530 4 e A AT 337 DL B IE o X559
2% S5 RN T MY AR & Mo KBS (A = 0.71073 A)[iBruker Kappa APEX-IT CCDAjH
A HEAT 1B A X S 2R AT SBT3 A I A VR R B DOMIE R T AR
0.25x 0.20x 0.05mmIG AR FHMH$7 18 (Paratone) JHi[#E € fECryoloop . FE RS, ££90
(2) K, fd H & FIO 494 , AR o A8 FH A48 T8 B2 90,57, 44 24 I 2% 149 #E 55 296 0mm , 4t
W SGIS [R] 2080 . FEO R, 3125 00 ° I £ 4 R AL 2 5 8100%6 « B d R -21<=h<{=12,-T<=
k<=8,-28<=1<=291} , R T A IL108274 5 « K IN 2892/ S it A AR AF T FR iy, Horp
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Rint 0. 0821 . FEHU Ak A& ok 15 3¢ B JE 46 1 thorhombi c ff 4% » & L4 0] #E /& Pben . $ 4 iz
FBruker SAINT#H{hFEF 4 3328 FISADABS B AHF2 JF 5B 4T (scaled) o B3 7 VE MR
(Solution by direct methods) (SHELXS) F=A4: 1 E Xt ffxs2— ((IR, 3R) —3- 224 ,4-—
FEIA O BE) 3 A8 ME—1, 3- [ Fn2- ((1S,3S) —3-¥8 k-4, 4- IR I) 7 AW
W1, 3— TR A VR 5 A ) A 1AL &5 A R — B0 5 4 e AR AR

[0742] PR A RIEE R 7 #FiE s MR /N 3k (full-matrix least-squares)
(SHELXL-97) HEAT % Ir) S A5 12 o B I SR 7 #40 F Ba S B A E . e AT AL AR T8
IR BE 7 FISHELXL-97 iy & i A & HF TXHE T Z10R .

[0743] E. (IR,5R) -5~ -2, 2- “HI IR ELER R EL A (1S,5S) -5-F 3:-2,2- ~HIRLIR
O SRR R TR S . 1712 ((IR, 3R) —3- ¥4 34, 4- WM O IE) F = 4MEIWE-1,3- i1
2-((1S,39) -3 44, 4- B O L) J —EMW-1,3- = HrE 54 (1. 1g,4.02mmo1)
1) 2% (50mL) I K A (0.195mL,4.02mmol) o B BT 759 W AE R 2E BUAUR M e
T o A8 S SV EN 2 AR B, 28 I 18 3 I N R R R /K T A pH I 21 <2 B Ut e H ,
C Y, AR 5 BT A5 B8 AR TR R4 22 20mL o NN SR AR A 7K HE K 1% IR S (e R T
FE R 30 FE 15min o R [ A4 38 B FHZK RS, 9K 5 080 VR 6 i, 45 21 18] 44k , 112 [ A4 7E 1L 25
B A5 LN, 7531 (IR, 5R) ~5—2 k-2, 2- —FH IR U Eh AR £h A1 (1S, 5S) —5-& -2, 2-
L3R Ol 2 R 26 (1) VR &) (835mg, 4. 65mmol , UK ZE115%) , I 75 i — S 4l Ak (H vl 14 F .
'H NMR (400MHz , DMSO—de) Sppm 7.87-8.21 (m,3H) ,2.98-3.23 (m, 1H) ,2.75-3.02 (m, 1H) ,
1.49-1.92 (m,2H) ,1.26-1.47 (m,3H) ,0.96-1.16 (m, 1H) ,0.48-0.93 (m,6H) .

[0744]  F.2- GRUT L&) ~4- ((IR, 3R) -3-F2 34,4~ —H ILIF L IEZ(IE) msng -5 H f A
2 GRUT & HL) —4- ((1S,3S) —3-F K4, 4- — FH BLBR O BE 5 0) msmg —5- F ki o 1) 2— (I
TR L) —4- (L e ) mes v —5— FH I % (375mg, 1.46mmo1) A (1R, 5R) —5-%(FE-2, 2~
TR R RS A (1S,58) -5 FE-2,2- WO H R KRS Y (342mg,
1.902mmo1) 7EDMF (4.877mL) H i 43+ =277 ¥ H I ADIEA (0. 767mL , 4 . 39mmo 1) 44 [ N 4)
IIFAEN90°C it 1 o R KL S VR B WD AE I T e 4 , SR Ja At FH B AH ~F= il £ BUHPLCA AL, (5-80%
0. 1% TRAI KIS W +0 . 1 % TFA, Fi430min) o420 PEWii v s fE R R R 4F J5 B 35T
BT LR L (125mL) AN FIRR R A AN /K I R (50mL) VRGP . 73 B % =, K IZEH IR &
fig (75mL) 20 & I 1 L PR O IR /Z 4 Je/K BB B 158, ik UiE S 9 T 4 o 1 1S 5k R S0
AT HEE 5ml) B, i@ Varian StratoSpheres HCOs# fSPEE LARR 22 TFA (0. 9mmo 1 ik FE &
M) RIG RIS , 13 2R, 2 R 5 FH O TERFE B , BB A 4 e 45 30 18] 44k o e [k
RIE R AEAS CT B L/, 15 32— (BUT 2 JE) —4- ((IR, 3R) —3-f2 4k -4, 4- — HI &
RO E L) W -5- FH EE A An2- GRUT R R L) —4- ((1S,3S) -3-F2 24, 4- —“H IR O RE
FE) w5 F IR VR A4 (373mg, 1. 112mmol , R 76 %) -

[0745]  G.2- GRUT L& IE) ~4- ((IR, 3R) —3-F2 34,4~ —H ILIF L IE & IE) msng -5 F f i
2 GRUT & HL) —4- ((1S,3S) -3 ¥ KE—4, 4- — FH RLBR O BE S0 0) mssmg —5- F Ik (1R &)
[RISFCH) 55 o Mt 2— GRUT 350 38) —4- ((IR, 3R) —3-¥ 54, 4— — W BL PR O L G 3L W g —5-
R i A 2— (U T &) —4- (1S, 3S) -3 83t 4, 4-  F L IR O BE (L) Mg 5 o e 1)
TRA W) (373mg) 18I il £ B F-MESFCHEAT 70 & (ff FChiralPak AD-H,250 X 30mm T.D. 4%, A
LEPEM32% L0 1 % S AL/ CO R S, PEL I 50mL /min) o B ER3e fi th >R 1) S A AR 4
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PRI H 3845 155mg (0.462mmol) o HL 12 B H >R 1 e i A4 AR 92 3F H 3k 45170 . Omg
(0.502mmo1) .U&1:'H NMR (400MHz ,DMSO—de) Sppm 8.82-9.11 (m,1H) ,8.34 (s, 1H) ,6.50-
6.82 (m,1H) ,4.40-4.72 (m,1H) ,3.72-4.01 (m,1H) ,3.01-3.25 (m,1H) ,1.83-1.99 (m, 1H) ,
1.65-1.81 (m,1H) ,1.37 (s,13H) ,0.89-0.95 (m,3H) ,0.72-0.88 (m, 3H) -MS (ESI)m/z 336.2
[M+1]7 042 '"H NMR (400MHz , DMSO—de) 88.95 (s, 1H) ,8.34 (s, 1H) ,6.68 (s, 1H) ,4.52(d,J=
4.9Hz,1H) ,3.86 (s,1H) ,3.15(dt,J=11.3,4.6Hz,1H) ,1.90(d,J=11.9Hz,1H) ,1.72 (s,
1H) ,1.40(s,1H) ,1.36 (s,9H) ,1.34-1.05 (m,3H) ,0.91 (s,3H) ,0.82 (s, 3H) .MS (EST) m/z
336.2 [M+1] 7 @it 5 A SCHRAE 1) O 48 X6 ST ARAL 2 25 R I SRAAL & M SAR DRI LL 58, U 1
BN N2- GRUT R E L) —4- ((1S,3S) —3-F2 k-4, 4-  F R IR L B 00k ) Mg -5 F [t i
U295 BN N 2— (T &) —4- ((IR, 3R) -3 ¥4, 4- — HEL IR L&) mng -5 H ik
J .

[0746]  SEJitf5135:2— ((1r,4r) ~4- R FEIF IR IL) —4- G N FEE L) Wine -5 FF It ik

O
o "L IGL

[0748]  A.4- (RNZEEIL) -2 (FHERAL) BENE-5-FH IR 4T H4-G -2 (R 2L) msng -5-
M2 2.1 (900g,3.87mol) i) Z. 8% (12L) \DIEA (876mL,5.05mo1) A7 P (379mL,4.45mol) &
FFIFE IR AL VR A 4ho IO BTSN E 1) 7 A IZ (B0mL , 0. 59mo) - IR & WIFE A B i i
NI B R NTE SR R GE A K QL) B ke . K E S (2x 3L) ZEHL. & 9F
B HLZE A TCK IR B T8, il YE 5 IR k4 , 15 34— G N 2 ) —2— (Wi ) Mg —5-
H R 2.1 (1042g,4.08mol , YL >100% , V5 A IR IIDIEA) , ik iRy, o /g it —
S alifpAFE w5 H MS (BST) m/z 256.4[M+1]",

[0749]  B.4- (RANREEIL) —2- (FAREL) wing-5-F R A 4- AR L) —2- (B IE) s
WE-5-FH g .15 (1042g,4.08mol,>100% , 15 4 H IR R MDIEA) ¥ T 4B (10L) Hh 3w B 5
W I N ME B A NI (3.87L, 7. 7T4mo ) o K FT R A WITE IR BEIR N iRkt 1, AR )5
TR AR o BT 55 R ) FH 2L /KW R SR J5 FH R B0 T 288 (2x 1.2L1) Pevk o FH2NER B /K ¥
WK Z B pHEEIpH 4.2-4 .5, BT S [ A8 o ik U g ok, 7K (L) A ke (2L) Weik , 2R
JEEE AP LEAS C TR, A3 34— (AR R L) —2- (F i ) M —5- H iR (848g, Il %
96.5% , JIL2A B IR) , NK-E Bl AR MS (EST) m/z 228. 1[M+1]7,

[0750]  C.4- (RNFEEIL) —2- (F AR L) mEne -5-F Wi f% AR E T, - (RAER
H) —2— (PR 2E) Mg —5—-F g (180g,0.792mo1) ATHOBt (123g,0.911mol) i) JE/KTHF (6.9L)
VA VR i BIEDC (174.6g,0.911mol) I 2 (3.7L) B &Y KR SWER IR B T HtdE1h,
SR JGAE30mi n A i N B A B K TR R (989mL, I FE28-30% , 1029 &) K BT VR A W A 2
BRRIRIAE3h, SR JE I A4 - T4 I TR A 0 FH M R R S AN/ VA (BL) Bk, SR Je FH 1R &
fig (53 2 9LAN2L) ZEHL B IR o & FF 0B HLZE R AR BR S B /K TR (41) /K (4L) Peidk, &8
KB B A T J5, 3ok JE R TR 4, A3 B4 (RN R AR -2 (HF i 2 ) M mg —5— FY i i
(171.2g,W0%95.5%) , N E 1A MS EST) m/2z227 .4 [M+1] ",

[0751]  D.4- (2R E L) -2 (FF B WP R T 2) mr g -5 R e A% o a1 4— (R 2 2L —2- (FF
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B J) g -5 H )i (170g,0.751mol) FES 7 (22L) H B B FE A 0 I AN 32 k-2
(FRILRERL L) -1, 2- S B A A e (235.6g,0.902mo) FHKs Frf Ve AE A B 05, N P ki
o IMNFTANER ) 3-8 3 —2— RIEREEEIL) -1, 2~ B4 Ak (19.6g,0.075mol) , R Ji&
VIR A WIAEIN G B T BebE 1 o 1 S S R AE I T 4 , 15 2R ™4, B A . 1%
4k FH 2. /R 2. T8 (1. 5L) fEFR S5 B FHFBE Lh, i UE , FH 2 B8 2.1 (250mL) Peiss , R S fE &%
SRR ZEAS C T B, 15 34— (RS 3R 3E) —2- (FF L D R %) s g —5- Wk iz (167.7g, K
#92%) , NEGEEMS EST) m/z 243.2[M+1]7,

[0752]  E.2-((lr,4r) 4RI FCOTREIEL) 4- RAFEIL) wng-5-FH i Z K (1, 4r) -
4-F N CBE (262.4g,2.278mol) FIE/KDMF (79mL) FRVR-S P INFE100°C . [ 1% IR S h
S A- Cr A B 20 AE) —2— (FF JR: il 1 2 s —5— HH B Jic (157.7g,0.651mol) o F 15
REMTERSA FIELL0C R HEHE 1 K e BV A D 7R DR R 46 CABR 25 DMF o [7) 6 2 1
BRI ImANK QL) , T3 RA Y H LR .15 (3x 2L) ZHL . A I 098 HLEE B K (2x
2L) Ve, B TC/K IR BN 5%, 3ok 8 ) 98 Tk 4 1 3 el A () AR B B 500mL o 5 BT 4344 ) ik
i 2 016 (800mL) Beisk o ¥ F= M E45 CAEH IR Fh TR P2 7K (2. 11) #E50 °C A
BEA 5h, 18, IR G 7E45 CHE R W R TR, 15 3102- ((Lr, 4r) ~4-FRFE I O IE &AL -4
(S TR L) ms g —5— FR ki (134, We#870%) s 'H NMR (499MHz , DMSO-de) Sppm 8.71-9.01
(m,1H) ,8.33 (br.s.,1H) ,7.42-7.70 (m,1H) ,6.67-7.12 (m,2H) ,4.51 (d,J=3.94Hz,1H) ,
3.98-4.25 (m,1H) ,3.51-3.77 (m, 1H) ,3.34-3.41 (m,1H) ,1.82 (br.s.,4H) ,1.06-1.33 (m,
10H) MS (ESD)m/z 294.1[M+1]7,

[0753]  SEJfaf6136: (IR, 4r) —4- 5-F 34— ((IR,3S) —3-FF -3 F JL IR O FE a1 ) —ms g —
0 FE G L) -N, N-— FH JL IR 2 Jo FP B iz

o]
N™ N™
! [:::l'ﬁ’ﬂ:;:I:NH
@OH

[0755]  A. (1r,4r) -4- (CHRREIEH B SRR IRBUT BE 8 (Ir, 4r) —4- GRUT
AL R E ) O LR (7.5g,30.8mmol) JEDC (20.09g, 105mmo1) JHOBt (16.05g,
105mmo1) FENMP (60mL) H VR &) 7E il N HiHE2h IO = W iZ ¥ W (46 2mL, 92mmo1)
(2. OMETHE) F£45 [ VR & I HE 20K o IIANIK A LR B8 , 73 185 45 AH o A ATUAH AR IR FH 1 R ik
B KU T IS AL SR AN ER K PR P IR « B AU ToK IR BR B 1158, 1 98, ARG 728 K
), A5 BT 2 (5.8g,19.3mmol UL H 96 %) oMS (EST) m/z271 .4 [M+1]",

[0756]  B. (Ir,4r) ~4-ZIE-N, N- IR IR RZ R IR 2L 1 (1, 4r) —4- (I BE&E(JE
PR g 3 ) R O i 2 35 FR R L T TR (8. 27,30, 6mmol) V& T Mk (110mL) H7, 2R 5 i N Eh g
(38.5mL,1267mmol) o ¥ K RVRGWIFE = I T HiFE4h, IMAH 2R, R J5 28 KB, 3 21774
(6.0g,29.0mmol , % 95%) .'H NMR (400MHz , DMSO-de) Sppm 8.22 (br.S.,3H) ,3.01 (s, 3H) ,
2.86-2.98 (m,1H) ,2.79(s,3H) ,1.93-2.04 (m,2H) ,1.72(d,J=7.81Hz,2H) ,1.31-1.48 (m,
41) MS ESDm/z 171.4[M+1]7,

[0754]
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[0757]  C. (Ir,4r) —4- (5—R-4- (F AR L) inE -2-FE 2 5E) —N, N- - FF 2L PR e HF B i o )
5-¥R-2-5—4- (AR &%) g (1.5g,6.26mmol) 7E 2 8% (7.5mL) I FERIFW P I (1r,
4r) -4-F FE-N,N- IR O kg th g £k (1.618g,7.83mmol) FADIEA (3.28mL,
18.79mmol) ¥ TR A FES0C NP I o L BEAE IR Rk 25, TR M 5 R ) FHRE IR
kgl (0-90% 4R S BRI 2 ke) 438 (1r, 4r) —4- (5-1R-4- (I kL) W g -2- 52
F) N, N—-— F 2R o B Ik fi% (1085mg, 2.91mmo] , I #46.4%) JMS (EST)m/z 373.0[M+1]7,
375.2[M+1]7,

[0758]  D. (1r,4r) -4- (5-FFE-4- (F B L) mEng -2-FR S 5L) N, N- B L PR U Je FR i o
¥ (r,4r) —4- (5-R1-4- (F AR IE) meng -2-JE & 3E) -N, N- - F I PR 2 e HF 8k i (500mg
1.339mmol) VE¢¥p (21.90mg,0.335mmol) FAEE (102mg,0.871mmol) 1,17 —X— (A FE B
) -~ %8 (60.0mg, 0. 107mmol) « = (ZF LN ER) 4 =48 (0) (61.3mg,0.067mmol) FIN,
N-ZH B W% (2. 178mL) & FF I8 I3 IR & 7290 CIR & Fin#Hud 7% . R MIB-G P H &
2 £, T (125mL) F7K (50mL) FARe i fef i+ 20 ik . 1 B IR Z , K 2 I 418 2.1 (75mL)
R A HHH AR 182 FEE7K (50mL) s, & T /K BRI 18 , 1 i€ Ja TRV T v 4 2
RV o 1% PR A FHRE Jie e vk a4k (0-10% FREZIDCW) , 133 (1r, 4r) -4- (5-FHE-4- (F i
HE) W g -2 L ) N N-Z IR IR O e HH Bt (400mg, 1. 252mmol , 12 #893%) , N[l 44 MS
(ESDm/z 320.2[M+1]7,

[0759]  E. (1r,4r) —4- (5-FHh-4— (F LA ) g —2—JE 5 ) —N N- H B 2 e P ik
& AE0°C , ] (1r,4r) —4- (5-F -4 (H B IL) BERE-2-FR 2 JE) -N, N-Z H JE 2R L e F I fi
(400mg, 1.252mmo1) FENMP (6.261mL) H () 1 N AmCPBA (702mg , 3. 13mmo1) o 44 [ N4 £
O0°C FHeHELh, SRR E NP R, IR R i — P At HE AT T
— SR R LA R (r, 4r) —4- G-FIE-4- (F FEREEE L) ming-2-FL & E) -N,N- - H
FEIR O e PR R (440mg, 1. 25mmol , YL Z&100%) MS (EST) m/z 352.3[M+1]°%,

[0760] F. (IR,4r)-4- (5-&3E-4- ((IR,3S) -3 2 -3 F IL A O JL G ) —ms g —2—JE 4
L) -N N- IR O B 7] (v, 4r) —4— (58 & -4 (FF Sk 3 ) msng —2—JL 5 3 -
N, N- " H IR O b FR R 1% (440mg, 1.252mmol) FINMP (6. 261mL) ¥ ¥+ I\ (1S, 3R) —3—&
Fe-1-H IR R 2R (259mg, 1.565mmol) FADTEA (1.312ml,7.51mmol) o ¥4 [ M A7ES0C
S HEFEAR, SR 5 A F R IS R IR o KA S B VR S AR ek R T A i AR s R
% BIHPLCAEAL (5-60% £ MiE+0. 1% TRAI /KR +0. 1 %6 TFA, Ji%230min) K358 P 18 o
TRV E Nk YE B i Y E A TH I (5ml) #, @it Varian StratoSpheres HCOs#t
NESPE LARR 25 TFA (0. 9mmo 1 ik R S £8 M & , B S8 » IR W4 Ja 2 H B 245 C T
A3 3] (IR, 4r) —4- (5-F -4~ ((IR, 3S) —3-FA2&-3-H I LR E L) wing -2- R E L) N,
N—— F L3R O ke F Bk i (138mg, 0. 345mmo 1, UK #27.5%) . 'H NMR (400MHz , DMSO—-de) Sppm
8.11(s,1H) ,7.58(d,J=7.81Hz,2H) ,4.70-5.01 (m, 1H) ,4.12-4.42 (m,2H) ,3.52-3.79 (m,
1H) ,3.00 (s,3H) ,2.79 (s,3H) ,1.21-2.07 (m, 16H) ,1.03-1.20 (m, 3H) -MS (EST) m/z 401.5[M
+1]7

[0761]  SEjEf537:2- ((1r,4r) -4 2RI ILEIL) —4- BURKIERIEL) wEne-5-F BE A%

l
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(@]
HO,,
(@ O e
~
[0762] H N NH

[0763]  A.2- (FHRAL) —4- GRURZEZ L) MEnE —5-H i K 4-S-2- (R &) g -5-F )i
(500mg, 2.69mmo1l) ¥ F-DMF (5mL) H , I\ 2-FF 3 T %E-2-% (0.378mL, 3. 24mmo1) AIDIEA
(1.411mL,8.08mmol) F-Ks S MAITETO CINARIE AR - LOMS &7 It 75 724 ol = A 32 0 9 HLJG ke
GEMT R B S S IR U 5 TE 28R g ANK 2 18] 73 BE o 72 2B BRI i i A
WRAE 2 T, A HLZE FH ER K P — IR AR R I R (i vk 4tk (0-80% LR LRI Lkt
223:1650mL ;40mL/min) o ¥ P26 FF 2K RITE R 123 R TR, 15 2102- (RS —4- G
IR L S L) W e -5-H i (359mg, 1.519mmol , Y Z856.4%) , Jy il 44 s MS (EST) m/z 236.9
[M+1]7
[0764]  B.2- (HF JLAE L L) —4- GRUR R & HE) M5 g -5 JiF o 7E 73 it N AmCPBA (664mg,
2.96mmol) Z 1, #2— (L) —4- (BUKIRZ L) BEiE-5-H fifF (350mg, 1.481mmol) ¥ T-NMP
(5mL) HHIFAHI B 0C B S SR FFLEO C I ik 218 THE B = I . 2h J5 , LOMS &R i /& 77
Yo B B RIGM B R MR GV EE H T~ — P58, e #ie L1452 S
(EST)m/z269.2[M+1]",
[0765]  C.2-((Ir,4r) -4 FZFLA TR IL) 4- FURILEIL) e -5-FH . m kA i —25
R MEAEYH AN (r,4r) ~4-Z A OB R R 2 (269mg, 1.775mmo1) MDTEA
(1.034mL,5.92mmol) o R J5 K5 S M TETOC R InFAt % . LOMS S 7s BT 75 7= 8 206 5+ H o
RCUEI AL T 4% o S L) I FA A B 5 75 20 B8 £ T AR 22 18] 43 TE o 75 28 B B B T 452 - 3ok i AT
TEIE R 46 2 7, A HLZE R KB — IR S ARk id i > i ¢ M HPLC 44k (5-80% £ fif
+0. 1% TFAIR 7KW A+0 . 1 %6 TFA) o 4 72018 53 & 1 Ja AR T T k4 2 AR R <BmL o Fr A4 R R
J& F YRR BR U R AT H R LR AR 2% « &I B HLZE SR ER B T8, b V8 J5 I &
Wi s T3 E R T F g, it StratoSpheres SPE PL-HCOsMP—#4 S A 1k 4 , FH AR B
it o FEIR T 2 R AL, A3 32— ((Lr, 4r) ~4-FR IR O AR 2 R) —4- (BUR B2 BE) Mg -5
i (200mg,0.659mmol , WL Z45%) , A el {4 ; 'H NMR (400MHz , DMSO-ds) Sppm8.07-8.24 (m,
1H) ,7.24-7.63 (m,1H) ,5.67-5.95 (m, 1H) ,4.56 (d,J=4.69Hz,1H) ,3.35-3.60 (m, 2H) ,
1.74-1.96 (m,6H) ,1.09-1.43 (m, 10H) ,0.72-0.86 (m,3H) ;MS (ESD)m/z 304.1[M+1]".
[0766]  D.2- ((1r,4r) -4-F3REH O IR E ) —4- (BUR LRI mEne-5-F W% 4 2- ((Ir,
4r) ~4-¥3FEIR O IEE L) —4- BURILEIEL) Mg -5-H fE (141mg, 0. 465mmo1) ¥ T-DMSO (3mL)
W, 7E IR R N 10350 % SEE AL BN 7K VA TRURN 1035 30 %6 1o 8 Ak 7K I - AR J K7 [ N ) A
50°C FM#A . 30min/& , LOMS R 7R BT 7 P2 40 0 2 0 5 BTG ES U MR 4R o S A7) M e B
H 5 2218 N 21 ~50mL ) VKK HR o 7RI 8 FIAE /5y 3523 T AE60 °C )i I 2 /1, ik Br /544 k)
BA3h3k152- ((Ur,4r) 4-FHEHFCREARL) -4- (BURIEE L) g -5-F I % (125mg,
0.389mmol , ¥t %84 %) ;'H NMR (400MHz ,DMSO—ds) Sppm 9.14 (s, 1H) ,8.31 (s, 1H) ,7.00(d,J
=7.81Hz,1H) ,4.53(d,J=4.29Hz,1H) ,3.38(d,J=3.51Hz,2H) ,1.74-1.92 (m,6H) ,1.36
(s,7H) ,1.13-1.31 (m,4H) ,0.80 (t,J="7.42Hz,3H) ;MS (EST)m/z 322.0[M+1]",
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[0767]  SEjafsI38:4— (IR [1.1. 1] Jaki—1-F 4 3E) —2— ((IR, 4R) 42 FL PR O FL 5 L) s
WiE —5— FF gt fi

[0769] A4~ CUOAR[L. 1. 1] ke -1-2E 5008 —2- (i 2) WEngE -5 iR . Tig o i 4-5 -2 (F
fi 3L) Mg -5-F R 2. 18 (200g,0.86mol) “XUIA[1.1. 1] k- 1-fZ kMR £L (171g,1.11mol ; 3%
HBOrg.Lett., 13 (17) :4746-4748 (2011) %) FIDIEA (278g,2. 15mol) 7F 2.l (2.4L) IR
EUE R TP B TERUE  FEJE S AR5 7, 43 ZFH 4 a2 A0 7 oK (1L)
Pk K IZ M Cx 10) FEL, & IHMA HLE FHEK RS 5 2 T0KIRBR I T15: . 28 R 71,
BRI RAEY (231g,0.83mol ,ULFI6 %) , AR EHPIRYD  Z R P H 5 e E IR 2/
DIEA. 1% =970 75 it — B 4l o] T R — 55 'H NMR (400MHz , CDC13) Sppm 8.61 (s, 2H) ,
4.30(q,J=7.2Hz,2H) ,2.54 (s,3H) ,2.51 (s, 1H) ,2.20 (s,6H) ,1.35(t,J=7.2Hz,3H) .
[0770]  B.4~ CWIA[1. 1. 1] Rpi-1-FE&IE) —2- (FHIE) MEng -5-H IR . K 4- (RA[1.1.1]
e 1-HE 2 ) —2- (i) W g —5-H iR £ i (120g,0.43mol) ¥ T~ £ 1 (1.51) 1, 2R J5
NEEANNKIE R (530mL, 1.06mol , 2M) FEK Fr S IR & M 7E =i P et % fE b 2 J5 , 78
T T 78 RIEF (42°CHIRD) - JRA Y FH500mL I AK W Re , FAL T 25 JE B (2x 500mL) PBEdsk
KJZE HERRR /K (ON) AbBEFpH 4. 2-4. 5, BT 43 [l 44 ik ik i B2 ke >k , 75 A 7K (500mL) A
Ot (500mL) Bk A RBUFERUE T 7245 C TS 4, 15 B P f (&4 (108g,0. 43mol , Y 3
100%) , NK-FA i 44 (116mg,0.365mmol , Yr#54.7%) :'H NMR (400MHz , CD30D) Sppm 8. 52
(s,1H) ,2.55(s,3H) ,2.52(s,1H) ,2.24 (s,6H) .

[0771]  C.4- (ROAL[L. 1. 1] ki 1-FE & IE) —2- (AR IE) msne -5-F i f% A=W N, 14—
IR [1.1. 1] ke -1 -FR g 5s) —2— (FR i Jk) msng —5-F iR (108g,0.43mo1) FIHOBt (67g,
0.49mol) £E F7K THF (4L) H i 45 £ v W Th R INEDC (94g,0.49mol) f 2. 115 (L) V& &4 . (£ %
MARGYIEZEIR T HFELIh 5, fE30min P i N & A AL KR (600mL, K FE28-30% ,10%
), 5 HIR SN 2 A7 3h (60 =5°C) G, 7R IR R =i a A A, iR R &
PR/ 8 4 FH VR RD i B S AN /K T (21) A -0 BT 1 2 e e i, 159 21 i s AL &4 (100g,
0.4mol, 3 93%) , K- FEERA[E A ;MS (EST) :m/z 251.1[M+1]7

[0772]  D.4- (RA[1.1. 1] ke 1-FE 5 3E) —2— (FF 5L 0 fs e 2% ) s g -5 B Ik g« 1) 4— (WL
R 1. 1] b1 2R &) —2- (R i 2) mEng —5-F It fi% (76g,0.304mol) 7EEAA (TL) H
PR NN 3-8 32— CRESRATE L) -1, 2- A A A A it (143g,0.547mol, 1.8 1) ¥4
T A3 3 L T R E PR 5 U0 B T P I A o 8 S B AR IR S R 4 » 15 2D =4, S 1 ]
W %R 28R .08 (1. 50) MR AR iR iR h B T Bt g, 2 2
BV G E RS FTR, BRrFEi&¥ (732,0.274m01 , L FE90%) , Ny [ 14 ; MS
(EST) :m/z 267.0[M+1]",

[0773]  E.4- (ROAL1.1. 1] ke 1-2 ) —2- ((Ur, 4r) ~4- BRI O I E ) g -5-H
M 4 (1, 4r) —4-2 OOl (151 .4g, 1. 314mo1) FITG7KDMF (500mL) (KRS 7 ~100°C
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I GCER AR S ZIR SR A fein 4= OO [1. 1. 1] -1 -8 &) —2- (FF L ik
P 35 s g —5—FH % (100g, 0. 376mole) HKs R BVR -G IFEL10°C N i FE a1 o 48 ) TR &
WDV N E ~A5°CIFTEPRE T B 2:DMF, 2R J5 I K (500mL) A1 Z R 2. T (500mL) . FrfS ([ a3k
WLV JE F 208 20T (50mL) BEVA: o BF [E AR AE 55 CAE B A5 N 148/ NF, 3 3 100g I FH 7240
N T B IR RN A WA B Z A =BT T K (L) F i FE4 . 5h, [ R 7 IR 7EB0 =1
C I AEAS-50°C T i J8 5 7K (50mL) 5% KU £ 5 2% N E45-50°C T 1§248h , 15 2
A (92g,0.289mol , 2 77%) ;'H NMR (CDs0D, 400MHz) : Sppm 8.26 (s, 1H) ,3.79 (m,
1H) ,3.56-3.58 (m, 1H) ,2.47 (s,1H) ,2.18(s,6H) ,1.98-2.06 (m,4H) ,1.32-1.39 (m,4H) ;MS
(ESD) :m/z 318.1[M+1]%,

[0774]  SEjaf539:2— ((1r, 4r) —4-FRIIF O G IE) —4- (1-FF BE PR YRR 0 58) Mg —5- Y Bk
iczs

0
HO,
2 I\I\ NH,
[0775]
H)\N/ NH

[0776]  A. (1r,4r) —4- (5-¥-4- (AR AL) Wng -2 2 28) - CUlE . — /N 3T 320 5 IS A
Bt 2% 45 J-KEM#% IR 2%  HUBE £ 28 A BRI 2 B 38 N5- IR -2- 54— (FF i &%) ms g
(100g,417.5mmo1) « (1r,4r) - 4-Z I B (76.4g,663.4mmo1) F1ZEE (11) o NADIEA
(109mL,626. 3mmol) , FEHFVR AW In# 2[R i 42 - 7200 5, TLC (1: 1 ke / 418 L B8) 7
T 7 58 BN o A8 5 A EZR ZE IR N IK (B00mL) , 88 Ji5 38 T A WL U T A o 44 [l 4k 3ot 31
Jei > KBRS, A EI111. Tg i B Bl AR S8 VR FH B8 20T (3 X 300mL) L. &I B HLEE
TR R AN T8 , ok U8 5 e i 22 - [ K e AR L 12/ IR Gl AT K5 108, 15 21 )
HM12. 1gE B EMA R IX ARG I, 1551112388 (93%) 1 (1r, 4r) —4- (5-¥-4- (F B
HE) mEnE-2- 3L ) RO, A E A MS (ESD m/z 318,320[M+1]7,

[0777]  B.2- ((Ir,4r) -4-FRHIFC G IE) —4- (F L) ming -5-H g . — A2 7 320 5 i e
A5 A J-KEMEZ IR 28 WU R B AR SN D Z B ER S F 2N (I, 4r) —4- G-JR-4-
(FP it 3 ms g —2 - 5 35) AU lF (123.8g,389mmol) &AL EE (29.2g,249mmol) &4y
(6.36g,97mmol) FIN,N- " J& Z [k % (478mL) - N = (P 3L P H) & 48 (0) (17.8g,
0.0524 %) FI1,1 -0~ (R PEIL) - — 8k (17.25¢,0.084 &) , KR A P FHE W H B
SOSINAEN100°CIE R AELTh)E , TLC (2: 1 ZFE B8/ C ) 20 M HE 7 58 U N o 45 [ N2 )
AHBERRHFHOIR T QL) Mkt JRA T Cel i terE i Tt yE , 2R THL
i 2. T (3 X 400mL) Peifk . A H A HLZE 7K (1L) FEh/K (400mL) Peik , RN T % 5 1L
U8 IR AR YR LA IR 22 K 0 W5 77 A K T TE T A o 4 [ A 8 ) FH 2 BR 2. T8 (2 X 50mL)
Ve, 13 3155¢ (54 %) 12— ((r, 4r) ~4- 3R O I —4- (F i) mne-5-F g, K
&4 MS (BST) m/z 265 [M+1]",

[0778]  C.2- ((1r,4r) ~4-FRIEIF LI EHE) -4 (FF BE WP At 22%) mme —5-HR i Fn2— ((1r,
4r) ~4-FR IR IR IE) —4- (LML L) wing -5-F 5 . 7E0°C, A1 2- ((1r,4r) ~4-F2
FEEHE) —4— (P L) msngE-5-H1 fi% (0.700g, 2. 65mmo1) ZENMP (10mL) H [ 351 0 (v v
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AmCPBA (1.306g,5.83mmol) o 58 J5 4 [ NVR AP0 7E = 35~ 3 £ 2h B 2R #5 LOMSH8 7 [ W 58
B [ NIR G R dE— b A B A N — PR AT MS (ESD m/z 281.4 [M+1]7H1297.2[M
+1]7

[0779]1  D.2-((Ir,4r) 4-FFEIR TR IL) —4- (1-F IR R FE-Z L) ming-5-F i . 1) ok
H Al — S BR2- ((r,4r) ~4- B IR IL) -4- (FIE W REIEIL) msng-5-FF i fn2- ((1r,
4r) ~A-FR RO IR RIE) —4- (FF I REEIL) e ne -5 H IS 11 [ VR & 90 N ADTEA (2. 78mL,
15.89mmol) Fl1-H FEA A B h ER 26 (0.627g,5.83mmol) ¥4 R N IAE90C T #itkk16h. ZEAR
PELOMSFATLCHE 7~ I M. 58 I » H J SVE & )R 448 i dl it e e e v vk ik, (8 FH0 %6 -80% 2.
M2 R ORI B EE) K =418 o & I e Wi, 13 302- (s, 4s) 4R EE I O R HL) —4-
(1-FE PR P L 2 0E) W —5-H i (0. 147g, U ZE19%) , ik 18 €[] 44 MS (EST) m/z 288.2
(M+1]7

[0780] E.2-((1r,4r) —4-FREM O AR IE) —4- (1-FF R IR P -0 08) Mg —5— FH G fie o
2= ((1r,4r) ~4-F ‘RO A L) 4- I-F IR FILEIEL) wng-5-F 5 (0.225¢,
0.783mmo1) ¥ T-DMSO (15m1) Hr . fEZ IR T, K E H Ak 4N (50%wt, 175uL,0.78 3mmol) F130%
S (1750l 1.543mmo 1) M B RIVRA I K SR G ITES0C R FiiHE Lho 7EAR I
LCMSFATLCHE 7~ [N 56 B e » A8 [ TR B A 1 22 53, 30N 300mL I KK H o 7K 2 20 %
SRR & 2B 3IR) , B I B NE S KRR EE T8 5 R 46  FLVR A Wid i [ A IR
oAtk (5 FH0 % 90 % F R Y 7K B B6 BE) o ¥4 7= Wi oy & 3 Ja e 4 , 18 8112- ((Lr, 4r) -4
AR IR L) —4- (- L IR JE ) Mg -5 % (0. 181, W76 %) 5 'H NMR
(400MHz , DMSO—de) 8ppm 9.10 (s, 1H) ,8.33 (s, 1H) ,7.06 (d,J=7.42Hz,1H) ,4.53(d,J=
4.30Hz,1H) ,3.59-3.70 (m, 1H) ,3.35-3.46 (m,1H) ,1.96 (d,]=9.76Hz,1H) ,1.85(d,]J=
9.76Hz,2H) ,1.40 (s,3H) ,1.20-1.34 (m,4H) ,0.81-0.89 (m, 1H) ,0.58-0.71 (m,4H) ;MS (ESI)
m/z 306.4[M+1]7,

[0781]  SEJEf5]40:4- ((R) —1-FA P ZE LR H L) —2- ((1r,4R) ~4-FRFE PR L B 0L) Mg -5
FH gt e

[0783]  A.2-((Ir,4r) -4-FRIEIF IR L) —4- (FHRIL) MEnE—5-H Bk . — A2 T+ 3305 Jis
BRI 25 A J-KEMPE U 28 MU FE 28 FI SN H o iz e AN 2— ((Lr, 4r) —4-FRFE PR O 2
I —4- (PR IE) g -5-F1 i (54g, 204 . 3mmo] ; ¥ A< S BiTidk &5 ) FDMSO (270mL) , 31 e
BRI HZEOC B EAENAR (170mL, 1021mmo 1, BMIF 7K 1) it S8 4k A7 (99mL,
1021mmo1 , 35% I 7K R IR) 18 I\ B J LR A 0 H « LS B TR A2 30 °C o I B P Jin 4 )
50°Cik15min.TLC (10% HEE/ £ PR L. 18) 43 A48 7n SE O N IR B 0% J1 22 10°C, K
(800mL) A% , F i HE 10min  FH IR -G I8 , 45 2 1 8g B FH Hil [ 44 .y 1 =W B8 2 14 740, Ik
W T8 6 (18 X 250mL) ZEHL & FF A HLZ FER 7K (75ml) Beisk , IR T % i I8 f5
WA, 45 2 33 (1)KL i [F] 4 o W HHL o) ] 4 & 9 Jo AEAE IR alifk (FHO-15% FHRE/ 2. FR <. T
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Jit) » 15 226 g1 K — 1 Eu ] 44 o K [ 4 A2 O G 4T 2R Ja i g, 45 81019 5g (33%) () 2- ((1r,
4r) ~A-FRHIF ORI -4 (FHE) wing -5-F WEi% , k-1 e84 ;MS (EST m/z 283.3
[M+1]7
[0784]  B.2- ((Ir,4r) ~4-FRFHEIF LT IE) —4- (H L VR R L) Mg —5—HR e g Ai2— ((1r,
4r) ~4-FR IR IR IE) —4- (H LML AL g —5- k% . 7E0°C , 12— ((1r, 4r) ~4- 2R3
OV —4- (FF A 3) e —5-FH kA% (0. 400g, 1. 42mmo1) ZENMP (5mL) A F 43 35 3 (375 7R
H I AmCPBA (0.635g,2.83mmol) « 48 J5 44 [ BV A M) TE 2 iR F i1 . ShE BIR PELOMS TR 7R
SLTERG . R NIR AT T dE— P A B A N — PR AT MS (ESTD m/z 298.0[M+1]7F1
315. 1[M+1]7,
[0785]  C.4~ ((R) ~1-IATAIE L IEEIE) —2- ((1r,4R) ~4-FRIE IR LI () Mg —5- F kA%
[F) K H AT — RN II2- ((r, 4r) ~4- 2R IR R L) —4- (F 2 TP R e AL s i — 5 I i A
2= ((Ir,4r) ~4-FBHIF R HE) -4 (F R REEEL) e -5-H B A% = MR AP A
DIEA (1.56mL,8.95mmo1) A (R) ~1-3 P42 2% (0.254g,2.98mmol) oK s RiA7E90°C T it £
16h. FEAR PELOMS FNTLCHE 7R S B 56 i » 44 S VR A D A 4 i il ot I AR R e e it vk i, (i
FH0%-90 % F B /7K R4 FE) o BT 75 18 0 P 0 0E I ek e s ity ik (i O %6 —15 % &M AN
) HE B/ DOMARI A J55) 5 SR it ek S+ 2F i) 4 U HPLC 44k (0-50% i +0 . 1% TRARK /K V45 7+
0.1%TFA, JI%30min) o ¥ & A F= YB3 FE R T WG o 1 Bt 15 5% 4R W0 2508 i T Y I
(5mL) H, i@t Varian StratoSpheres HCOs# I SPEE LAFR Z<TFA (0. 9mmo 1 iR FR A 25 4 &,
BB SRR R RS, 3 24— (R) -1-H N 4R HE) —2- ((1r, 4R) 4RI O AR
B mEnE-5-FE I (0. 104g, 1 %622%) 5 'H NMR (400MHz , DMSO—ds) Sppm 8.87-9.10 (m, 1H) ,
8.32(br.s.,1H) ,6.68-7.02 (m,1H) ,4.51 (d,J=3.94Hz,1H) ,3.52-3.72 (m,2H) ,3.36
(br.s.,1H) ,1.82 (br.s.,4H) ,1.12-1.32(m,8H) ,0.95(d,J=6.89Hz, 1H) ,0.25-0.50 (m,
3H) ,0.10-0.23 (m, 1H) ;MS (EST) m/z 320.1[M+1]",
[0786]  sLJiafs41:4- ((1R,3R,4R) -3 —4-FELIF L HE A FE) —2- (1-H R LA L)
1% g — 5— F i i

o)

o

[0787] H W

OH

[0788]  A.5—yR-N- (1-FHEEIA L) —4- (FRBR L) MEnE -2 Ji o () 5 ¥R -2- G —4— (R ) s
WE (1.0g,4.18mmol) 7£ £ (6. 0mL) H B e FE =2 i Hh A 1I-F R 3R T g b i 26 (0. 674g,
6.26mmo1) FIDIEA (2.188mL,12.53mmol) K& HITEI0C R it FE16h. FEARFELCMS FITLCHE
TN RN TE RS S IR NTR A YA 4 a8 T R i iR Ak (0 %6 -20% 4R B/ R )
BEEE) W= o & 3 5 IR, 15 35— -N— (1-FH L IR P ) —4— (FF B J%) 5 g —2— fi
(0.665g, 1 #58%) , N H Euli 4 MS (EST) m/z 276.2[M+1]7,

[0789]  B.2- (1-FH LA IEE L) —4- (FHBRIE) BERE—5-HJIF . 5 -N- (1-H ZE IR JE) —4-
(FF i 3k ) W -2 fi% (0.665g,2.425mmol) 4% (0.040g,0.606mmol) H L% (0.185g,
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1.577Tmmo1) 1,17 =X (AR BEEL) - — 784k (0.109¢,0.194mmo1) « = (I REENEH) A =
A1(0) (0.111g,0.121mmo1) FAN,N — - F JE Z Tk % (6mL) 114 2 €8 V7 FH 2 S - 7290 C
INFA16ho FEAR BRLCMSFATLCHE 78 [ B SE B I > I VR4 FH 125mL £ PR £, 1 A5 0mL 7K B R FF:
W R G YR A S UE R, K Z R TEnLE 2R BB A HL . & R LR 48 R FH 2x
50mLER K BEW » TR IR R B T8 , ik B S5 R 4 22 YR A o AZ AL PR 7l o e i e iy i
(0% -30% 4P LW/ Tt BE ) 4 r= Wt o & FF 5 ik 4e , 15 3112- (1-H LAY IE 2
HE) —4— (FRRR L) W —5—FF % (0.449g , W84 %) , MR fAMS ESD) m/z 221.2[MW+1]°,
[0790]  C.2- (1-F FEIR TR FE (L) —4— (LA L) msng —5-H B . 7E0°C , [ 2 (1-FF JE 3R
P IS ) —4— (i 38) Mg —5—FF i (0. 449g, 2. 04mmo1) ZENMP (6mL) H ) #34 TC { v i o
AIAmCPBA (1.142g,5. 10mmol) « R 5 I MR A 0 7E 2R T B PE Th B BIAR P LOMSHR 7R e o
SER . R IVIR G st — DAt B8EAE N — 2P IRIEAT MS (ESD m/z 253.3[M+1]7,

[0791]  D.4- ((3R,4R) -3-F2 2L -4- AN O R R ) —2- (I-F RN HE-F L) ming-5-H
i o A1 oK EH AT — 2D BRI 2 (1-F JE IR TR SR & JE) —4— (FF FE s JE) s g 5 Jig 1) S TR 54
th I ADIEA (2.14mL,12.22mmo1) #1 (1R, 2R, 5R) —5-4 dk—2-H LR O g 2 ER £ (0.371g,
2.241mmo 1 ; ¥ A SCRTIR G i) o K5 S BEPIFEIO C R Fi#E: 16h o FEAR HELCMS RN TLCHE 7~ [ B 56 i
J& » P I NV A DA 4 Ja i R i e sk ik (ff 0% -60% LR L Bs/ LR RS ) oK
Yo 61 Ja 4, 19 34— ((3R,4R) —3- 8- 4-F B IR AL AL —2- (- IR H—E L)
mEE-5-H1 I (0. 185g, Y Z30%) , ik i il 4 MS (EST) m/z 302.1[M+1]7,

[0792]  E.4- ((IR,3R,4R) -3-F23E-4-H M ORI —2- (- AR R E L) BIE-5-
H kA% o 54— (3R, 4R) —3-Fdk-4-F RN O R R AL —2- (1-F AR E L) Mg -5-H i
(0.181g,0.601mmo1) ¥ T-DMSO (6mL) H o 7E = I T I 10350 %6 A A AL 847K (0.047mL,
0.901mmo1) FI103#%30 %6 i A M AKIETH - 44 [ RVR-A Y AES0°C T 1t Lh FEAR HELOMS FTLC
TR R LT RS S A8 BEIR G )Ve E A = I, BRI N300mL ) VKK H o 7K 2 20 %6 1 PrOH/ &%
Pi2EBL (3IR) » & FE A WLEE To /KB ER B 11 5 e 4 - AV & 138 i S AH Y il 2% 2 HPLC AR
1k, (0-50% ZBE+0 . 1 % TFAR KV TRA0. 1 % TFA, Ji4:30min) o K& P2 YR8 o R s Rk
A5 B TSR AW E A T HEE (GmL) 1, il ik Varian StratoSpheres HCOs# AgSPEE AR
ZTFA (0. 9mmo 1 kPR A 2h U &, 5 =) , R G IR ik 4 , 15 24— ((IR, 3R, 4R) —3-Fa Jk—4-H
FEIR O R R ) —2- (1-FF B IR P L & 3L ms g —5-F ik % (0.069g, %36 %) 5 'H NMR
(400MHz , DMSO—-ds) Sppm 8.79-8.92 (m, 1H) ,8.28-8.39 (m, 1H) ,7.32-7.48 (m, 1H) ,4.56 (s,
1H) ,3.83-3.97 (m, 1H) ,2.89-3.08 (m, 1H) ,2.18-2.31 (m,1H) ,1.97-2.08 (m, 1H) ,1.61-1.74
(m,1H) ,1.35(s,4H) ,1.05-1.26 (m,1H) ,0.94 (d,J=6.64Hz,5H) ,0.66 (s,3H) ,0.54 (br.s.,
3H) ;MS (EST)m/z 320.2[M+1]",

[0793]  sjtafil42:4— GRUT Hea ) —2- ((1r, 4r) —4-FF N 28 A O J G L) Mg —5— P gk fie

0
V/O;,.O‘ N/YLNHE
[0794] |
.

[0795]  A.2- ((Ir,4r) -4-FH3A O 3L) S —EM5I0e—1, 3- F o K5 R 2R PR -1, 3-
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(90g,0.6mol) Fl (1r,4r) —4—Z FEIFCLEE (70g,0.6mol) £E 2K (250mL) FIDMF (250mL) H f) 4
PRV AEL30°C R B PRI 17 o A s R4 1 A 205 IR =ik i€, F/K e R 72
TR AR EE, hA AR, HER S ai R T 2% (119,
0.48mol, W% :81%) .'H NMR (400MHz,CDC13) Sppm 7.84-7.79 (m,2H) ,7.72-7.68 (m,2H) ,
4.18-4.10 (m,1H) ,3.80-3.73 (m, 1H) ,2.40-2.29 (qd,J1=3.4Hz,J2=130Hz,2H) ,2.12-
2.09(dd,J=6.2Hz,2H) ,1.78-1.74(dd,J=6.6Hz,2H) ,1.49-1.39 (qd,J1=3.3Hz,]2=
125Hz,2H)

[0796]  B.2-((1r,4r) —4- (LWEHEEL) RO 7 ZAMIW-1,3- 28 ¥ R4 (11g,
0.048mol) (1) &% H: £ 0% (500mL) 7E0°C i #: 15min, SR 5 IIA2- ((Ir,4r) -4-FHEH O HE)
e M1, 3- i (118g,0.48mol) 1) £ 582 £ 45 (1000mL) ¥ - KR S H1E60°C K $ik
PESR LA, VR A A AR =R, TR 5 48R Bk K B S ek 46, 15 20 =4,
T = ) T T R A A 4l (16.7 % —25% 2. B8 2 Ba i) A4 k) L 75 B ik &9, A
4 [H 44 (80g,0.29mol , YT % :61%) .'H NMR (400MHz ,CDC13) Sppm7.84-7.80 (m,2H) ,7.72-
7.68 (m,1H) ,6.37-6.32(dd,J=6.4Hz,1H) ,4.34-4.30(dd,J=1.2Hz,1H) ,4.20-4.12 (m,
1H) ,4.04-4.02(dd,J=2.0Hz,1H) ,3.89-3.81 (m,1H) ,2.40-2.29 (qd,J1=3.4Hz,J2=
130.6Hz,2H) ,2.21-2.17 (dd, J=64Hz,2H) ,1.82-1.78 (dd, J=64Hz,2H) ,1.53-1.43 (qd, J1
=33Hz,J2=126.6Hz,2H) .

[0797]  C.2-((Ir,4r) 4-HNARESCE) F _EMIW-1,3- 0. 7/£0°C,, [] 8% (100mL)
AEEALH (2.5N,50mL) I FEHEE AP I 1- A FE R (38g,0.37mol) - 15minj& , 2
Bk AH , NI 22— ((1r, 4r) —4- (O FEEIE) ) 7 A MIW-1,3-—#{ (10g,
36.9mmol) F1Z FE4M (826mg, 3.69mmol) 7E Z.FiF (100mL) FIDCM (100mL) H VRS ¥ . K i
WIRAEOC R HE#E0. Bho S8 J5 08 25 &0 e 1 £ kv v 040 7 AR RS IR P 888 = IR o SR BT 5E R
J& > B IR B ) Hh IR [ A L DRV B ST v i, 15 B A 12 oRE T A T e e R A €A 1
Atk (25% LR LTI A S , S8 5 33% LR L BRI A i) , 13 802- ((r, 4r) ~4- N 4E
L) 5 EmME-1,3- —F{ (9.3g,32.6mmol , Yt :88%) .'H NMR (400MHz ,CDC1s) Sppm
7.84-7.79 (m,2H) ,7.72-7.67 (m,1H) ,4.18-4.09 (m, 1H) ,3.56-3.48 (m, 1H) ,3.37-3.33 (m,
1H) ,2.38-2.27 (qd,J1=3.6Hz,J2=130.6Hz,2H) ,2.21-2.18 (dd,J=6.4Hz,1H) ,1.79-
1.76 (dd,J=6.4Hz,2H) ,1.50-1.33 (qd, J1=35Hz,J2=126Hz,2H) ,0.60-0.56 (m, 2H) ,
0.50-0.46 (m,2H) .

[0798]  D. (Ir,4r) ~4-HHNAEFCIZ K2 ((r,4r) 4-HF AL L) F A5
1,3- M (30g,0.10mol) A7K & (18.9g,0.31mol) 7E I FZ (600mL) H VR &) #E80 °C i
2ho A S SV 1 22 2 0 e I U DR VRO S IR i L 15 BRL ) 12oR T ) e e JR A €A 1
etk (3.33% FEERIDCM) , 53] (1r,4r) - 4- A HAFEKRC I, M EHIRY (10g,
64.5mmol , Y% :61%) .'H NMR (400MHz,CDC13) Sppm 3.40-3.28 (m,2H) ,2.72-2.65 (m, 1H) ,
2.06-2.03 (dd,J=3.8Hz,2H) ,1.88-1.85(dd,J=6.2Hz,2H) ,1.34-1.24 (qd,J1=28Hz, J2
=123.3Hz,2H) ,1.19-1.09 (qd, J1=28Hz,J2=123.3Hz,2H) ,0.56-0.51 (m,2H) ,0.49-0.44
(m,2H) sMS (EST) m/z=156.1[M+1]",

[0799]  E.4- GRUT ZEa(E) —2— (FF SRR e L) ms g —5-H ki . 7E0°C , [l 4— GRUT R & 2E) -
2— (i %) W g —5-FF ik % (0.500g,2.081mmo]l 5 24 SC AT iA & i) ZENMP (6mL) H ) FiE 1 v%

140



CN 106946795 B ﬁﬁ HH :I:; 106/242 171

I AmCPBA (0.933g,4. 16mmol) o [ MR A P7E = i T HidE Th B BIAR PELOMSHE 7R = i
eI R NIR GV i — B A BT — PR AT MS BSD m/z 273.2[M+1] "7

[0800]  F.4- GRUT 34 ) —2- ((Ir,4r) ~4-FR N EIE IR O LR IE) M5 0E -5-FF kA o 1) ok
AT — P IRI4- (GBUT SR & AE) —2— (FF 2L ot 22w —5— FF IS e 1 I B TR A& 0 I N DTEA
(1.5mL,8.33mmol) Fl (1r,4r) ~4-IR N EIEIF L (0.485¢, 3. 12mmol) o F R WP {E90°C
P HE 16h o FEARHELCMS MITLCHE 718 [ B 58 Jil i » 4 I M2V 4 W0 82 18 NN 381] ~ 70mL ¥ UK 7K v o 45
PN UE KGR B S B ORE O BEGEG R G T8 15 2R A& 04— GRUT
FEEIL) —2- ((Ur,4r) ~4-A AL IA LRI ming-5-F kA% (0.214g, 0% 30%) ;'H NMR
(400MHz , DMSO-de) 69.18 (s, 1H) ,8.32 (s, 1H) ,7.02-7.08 (m, 1H) ,3.57-3.67 (m, 1H) ,3.30
(t,J=2.93Hz,1H) ,1.99-2.09 (m,2H) ,1.85-1.94 (m,2H) ,1.41(s,11H) ,1.28 (br.s.,5H),
0.37-0.46 (m,4H) ;MS (EST)m/z 348.3[M+1]",

[0801]  sZjfaf543: 4~ ((IR,3S) —3-FFFEIM LI A FL) —2- ((1r,4R) ~4- R FLIR L FE L) w5
g —5— 1 Ji5

P
N™ "N” “NH
[0802] H 1
OH

[0803]  A.4-((IR,3S) -3-FHIM I EIE) —2- ((Ir,4R) 4-F I IR E IE) wing-5-H
I 25 —4- ((IR, 3S) —3-FRJE PR LR AE) WE g -5 H i (240mg, 0. 950mmo ]l 5 % A SCFridk
E R « (IR, 4R) ~4-F L O Eh g 2k (216mg, 1.425mmol) AIBRER 4 (619mg, 1 .899mmol) &
1, 4- ke (10mL) F 3 2E80°C hn#3h . LOMS &7 BT 75 724 o & A U6 3 H T A2 a1 k)
Tl 43 o W S VR B PR 4 il R R A e Sk ik (10-100% 4R L BRI 2Lt , SR S5 0-15%
H L IRIDCM) , 753 BIFR 84k &4 (159mg , 0. 480mmol , Y Z£50.5%) ; 'H NMR (DMSO-ds, 400MHz) &
ppm 8.06-8.24 (m,1H) ,7.09-7.57 (m,2H) ,4.74(d,J=4.3Hz,1H) ,4.48-4.63 (m, 1H) ,3.89-
4.16(m,1H) ,3.34-3.74(m,3H) ,1.53-2.09 (m,8H) ,0.99-1.51ppm (m, 8H) ;MS (EST) m/z
332.1[M+1]7,

[0804]  sEjtifsl44 :4- ((1R,3S) —3- 2 HIA LI E L) —2- ((Ir,4R) —4- (2,2, 2- =5 LEH)
RO BRI w5 F i

F
F
Fj\/OI"O\ N /jCN
I e
[0805] NJ\

N~ 'NH

I
"L
OH

[0806]  A.4-((IR,3S) -3-FIEM O FEHE) -2- ((Ir,4R) ~4- (2,2, 2- =LA H o Ft
L) Mg -5-H g M 2-5-4- ((IR, 3S) —3-¥ L3R O JL 4 3L) w5 ng —5-H % (113mg,
0.447mmol ; ALK &) M (1r,4r) -4-(2,2,2- =8 LA E) % (150mg,
0.761mmol ; #% A LT IR & %) FEDMSO (6. 0mL) T Fl) 43 #E 98 W F IM ADIEA (0. 156mL,
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0.895mmol) o4 P 15 E A WIE BRI FE N HHE 3K o K DMSOLE I R B 25, Tl R 1 Ak x4
TR i LA (0-40% LR L TE+10 % TNZ I H B e i) » 15 2hR AL & 49) (156mg,
0.378mmol , ¥t %84.6%) .'H NMR (400MHz ,DMSO—de) Sppm 8.03-8.29 (m,1H) ,7.10-7.62 (m,
2H) ,4.74(d,J=3.90Hz,1H) ,4.05(q,J=9.37Hz,3H) ,3.36-3.82 (m,3H) ,1.55-2.13 (m,
8H) ,1.00-1.50 (m,8H) .'"F NMR (376MHz ,DMSO~de) Sppm-73.64 (t,J=9.19Hz, 3F) .MS (ESI)
m/z 414.2M+1]7,

[0807]  Sjitafsil45: 2— ((1r,4R) —4- (Za AL SO R E L) —4- (IR, 3S) —3—FR JL A L 0k
) MEnE-5-H i

3 w’l‘N/' NH
H

OH

[0809]  A.2-((1r,4R) ~4- (ZHF AL H O HEERL) -4- (R, 3S) -3- A IR W
mE-5-H 5 . [ 2-5—4- (1R, 3S) —3— ¥R JL B O FL 2 J) Mg —5-H i (100mg, 0. 396mmo] ; %A
SCHTR G O M (e, 4r) —4- (Za A2 A2 (131mg, 0. 791mmo s 3 ALk & 5 1E
DMSO (4.0mL) H (3L W IO ADIEA (0. 138mL,0.791mmol) o ¥ iR S A IR 5 R
P HE I o K DMSOOFE Jak k. o 25, Fl R I 7 R ) A IRt i v 44 (5-40% 4R L E+10%
AT R A O RV ) 5 15 BAR AL A (130mg, 0. 340mmo 1, Y0 %86.0%) . 'H NMR
(400MHz , DMSO—d¢) Sppm 8.08-8.25 (m, 1H) ,7.12-7.62 (m,2H) ,6.47-6.94 (m, 1H) ,4.74(d, ]
=4.291z,1H) ,3.88-4.18 (m,2H) ,3.41-3.85 (m,2H) ,1.01-2.11 (m, 16H) .'’F NMR (376MHz,
DMSO-de) 8ppm=79.21--78.76 (m, 2F) -MS (ESI)m/z 382.3[M+1]",

[0810]  SEjfaff|46:4— GRUT FEEIE) —2- U-FRIE IR [2.2. 1] Bl —1 -T2 ) Mg —5- F
i

0
N N7 NF1

[0812]  A.BALJE-1,3- 8RR —/\223%3 11 53] JE Joe IR L 2% A AT LA A 2 T —KEMA%S I 2 AT
BN %R N UK 5 (200g,2.123m01) W B8 2.0 (1.95L) MZ i (1.95L) . A
i/ T UK S SR AR EN R 5 °C o — IR I =S 44T (9.69g,46.72mmol) , 2R J5 7
30min P 248 I G B Y (1.816kg,8.707mol) RI7K (2.925L) BV o I 22 18 T 15 T 4
HHEAT VLI AR R IR FE AT 10°CA5°C 2 18] . 90min & , [ VR A W) 5 SRR Kl A ik 1) 43¢
HME) B I P ARIA BI39°C (GER R FUKOMAF A E13 DLIE HI R D) o A8 TR S 4
AHNZE20°C, T UK/ I BRTE , F- ¥ IR A e SR PR 1 [ 4 ad ik ek v 1 et B8 B
Z, K PRI AR 2 A B R O ke (L) BB, 198, FHC e (2 X 500mL) 3% , 15 31 195¢
(58%) MR JE—1,3- —F2 8 .'H NMR (500Hz , DMSO—de) Sppm 12.07 (s,2H) ,2.66-2.73 (m,
2H) ,2.06-2.12 (m,1H) ,1.85-1.89 (m,1H) ,1.72-1.85 (m,4H) .

[0813]  B.IR[KkE-1,3- FREZ ~HIfiG. — 5T 320 5 i B e & A AU 1 88 . J-KEM4Z%

142

[0808]



CN 106946795 B ﬁﬁ HH :I:; 108/242 171

T 2% AN [E] IR A Bk 28 o 1Z B 2 NIA TR 5E -1, 3- ¥R 2 (357¢g,2.262mol) FIHIEE (1.75L) o FH
UK/ KA S BT S IR H1 227 °C o 7E30min P T NV BR R (T0mL) T BUB A R 12°C o F I MR
AR RN R 160, M TLC M (10% HUEE/ B8 . T88) $8 7R 58 USSR o 4 s 37 VR A
VA4 , BT T T R, v AR R S AN /K I VR (2 X 150mL) A ER 7K (2 X 150mL)
Vet - A NZ AR AN T8, L Y8 5 R 4n o 4 PT 4533 B R0 T2 ke 2L) H, H2NE AL
YK (950mL) AbBE E RlpH~10. 40 B &% =, K ZH K 4 X 1L) A= EIF .4
TR BN T 15, 1L 5 ik 4, $241£360g (100%) IR Ki-1, 3- —FRBR — W Ig, % B kR4 .
'H NMR (500Hz ,CDC13) Sppm 3.67 (s,6H) ,2.75-2.83 (m,2H) ,2.20-2.26 (m, 1H) ,2.05-2.12
(m,1H) ,1.90-2.0 (m,4H) .

[0814]  C.XUA[2.2. 1] BEki-1,4- 3R MR — H i . — 22 33 A I e fi I & & J-KEM% iR
A B 2 BN AR S o 250 FH 2SR, SR e 2 NG /K THE (BL) A= % A
i (731mL,5.219mo1) o 0K/ P BRE E Fr A5 5 M4 1 22 -20°C o fE Th N Fi HE e BRTR-B Y 2%
18 1. 6MIE T 40 ) Ce I M (3. 021, 4. 833mol) it B4 AL 31, [A) I 445 1R FE AT -20°C
HI-27°C 22 18] AF N IR S A H E-40°C , ZE40min P 383 DIRIR S22 18 N 7S HR S5 B 1ok e
(2.7L,16.317Tmol) ofi ;R RV AWV E B -73°C, 7E2h N 8 I I s <F 2218 I\ T e K
THF (2L) B3R kE—1, 3- 21 — F g (360g,1.933mol) o ¥ & MRSV THiR £ -10°C I 78 1%
B R HAE30min, AR J5AHZE-70°C, fE4h P IR IR 3 1 -] -2-5 4 %% (267mL,
3.209mo1) AbHE A J BV A YDTE 1 2h PN A8 FHE B IR, S8 /5 7E90min Py FH ML AN G AL B /K s
W (2L) K R NAR G T b QL) Foks, 70 B & )2, K2 FHE bt (3 X 2L) g — A0 & JF
A HLZE LK (2 X 11) P, BRI T4, 198 J5 W 48 2 4 ta iR A o KL 7= d i e i
aifbiEaith (0-10% LR L Ba/Ce) 8 & A =W o ik 4 2 3208 115, 75 FH O e bioke
W T4 285 s 8] 4 8 5 FH e (200mL) Bevsk , SE (Al 724, i B I 46 i [ 42 >R SR AL
77 N JE T 3R AT 55 AR B 7= AR A B PR AR A I, 32 4E208g (51 %) B XL
[2.2.11B#ki-1,4- 3R —F g, NEWHI S5 E A 'H NMR (500Hz,CDC13) Sppm 3.68 (s,
6H) ,2.03(d,J=6.4Hz,4H) ,1.90 (s,2H) ,1.67 (d,J=7.0,4H) .

[0815]  D.4- (F & FEHIE) WA [2. 2. 1] BEki—1-F R o — AN 12 330U i e SR E 2% A LA
P FE 28« J-KEMAZ I3 2% A1 — N 250mL ) IR 1 o iZ Fe i 3E AR [2. 2. 1] BEbe-1,4- R IR
g (208g,980mmo1) AITHF (6. 7L) » FIUK/ /KB AE BT 54 H1 215 °C B A E AN A
(39.2g,980mmol) ¥A T HE (400mL) H , 7£ 30min Py 2218 I A\ R H B W . IO\ 52 RS
HEE AT WG AT H R SR AR IR T HEFE16h, MTLC/ T (100% 4R 4. 18) 18 /R 2
90 % ¥ AL oW R BV AR A 2T, RO e (L) HAT 3R, b i€, B e (2 X 400mL) ik K
P15 IR TR N £h 56 F2 B C 25 A WU £ 8% 19 3 TF 33 B KKt b, ¥ F /K (1L) 1, 7E10°C 2218
FH2NER R /K VR (430mL) Ab B B 1 pH~4 o K A =2 i W FH R B (1L) Bk Ja e 72 21 40 T
B KE TR LB (2X500mL) 35T, F k7K (200mL) Pk , B3 BREN T8
JE R4, P 170g (87 %) 14— (R L BIL) WA [2.2. 1] Pk~ 1-F R . '"H NMR (500Hz,
DMSO-de) Sppm 12.21 (s, 1H) ,3.60 (s,3H) ,1.91 (d,J=6.7Hz,4H) ,1.75(s,2H) ,1.56-1.62
(m,4H) »

[0816]  E.4- CREAZEBIEEIEL) XOF[2. 2. 1] Fibr-1-FH R . — 2T+ 330 R i re i ic 4 A AL
PRI PE RS« J-KEME IR 25 « [ v Bk 2 A1 RSN o 1Z e i N 4— (AR AE) XA [2.2.1]
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BEki—1-F R (100g,0.504mol) AITE/K FH 2K (500mL) o e ivA 21 Z10°C , fE5min N 2218 N\
DIEA (175mL,1.008mol) , 5 HUE ARHGE F14°C 4 = F FEpMES % (130mL,0.605mol) 4%
PN B R BIREIH o TSI AR BR S  InFAE] 2960 °C o S B P h = A2 K &1
AARFEREA R FR B R SAE R (110°C) M HEFE2h, 28 J5 A #1250°C , 7E5min A R H
Mz (104mL, 1.008mol) 2 12 AbBE 4 S S B OINFAEI 110 °C FFHiHEAOh 4 S MR &) 1
WG IR, BT R LT (2L) H, FER/K (500mL) $Es , £h7K 2 F 4.2 .15 (2 X 400mL)
RE & G WA R RN T8 , oL 8 Jo W 4 ZEF 1 HDIR YD , ¥ Z IR i B — AN %
AU EE RS  J-KEM$ 3 2% AN 0 5T 3801 B IR B o 1Z BB N I (2L) o VR
EWIV HE10°C , E5min P FHNE A AN (500mL) 4L, SRS 16°C . 24 TLCHT (20%
L/ TR L 18) F87R 52 U NI S K S S 7E60 °C R i #1200 ff e M4 Hl 2 = 5, 1T
FR 25 H I o 2 N [ATINE, FH2NZR R (480mL) 15 [ MR &Ik ZpH 2-3. /KB &Y LR
g (2L, 2R JE500mL) ZEHL . & FE A HLZ F 27K (400mL) Peig , 28 M BR AN T-I5e J5 e 4t , 43t
FHF=40 48 € PR 4 o 2R P2 0 i ek i e i vk Ak (20-100% LR 20 Tig/ 2 05E) » 24t
132g (91%) fI4— (FAIEFRFLEIE) - WA [2.2. 1] Biki—1-H 2 . 'H NMR (500Hz , DMSO—-ds) &
ppml2.12 (s, 1H) ,7.56 (s, 1H) ,7.34-7.38 (m,4H) ,7.28-7.32 (m, 1H) ,4.98 (s, 2H) ,1.80-
1.93 (m,4H) ,1.79(s,2H) ,1.64 (t,J=9.1Hz,2H) ,1.57 (t,J=8.8Hz,2H) .

[0817]  F.4-ZEXGA[2.2. 1] BEbEi-1-F IR . — M2FHIF /R (Parr bottle) ZEA4- (R4
FEBR BT L) WA [2.2.1] Bii-1-H1 1% (105g,363mmol) « FHEE (500mL) 0. 8NEL S (500mL) Al
10 % 4K (38.6g,18. 15mmol,50% i, F7K) « “4TLCH#r (10% HBE/ 1R L 1R 67 52 1%
SO , SOSTR S IR R 5 50 2% _EAE30gpsi S/ T B 10h o 38 i 7k 8 4 i 4 ZE 5k i 25
AT, 1Z2E T 7K (4 X 100mL) )R BEiE o IR 4R, R A A-ZIEXOA [2. 2. 1] ki1 -H R
(56.3g,100%) , AR EE A4, 12 [ 4R JC 77 AR it — DA @ v] HT T~ — 225K MS (BST)
m/z 156.2[M+1]7,

[0818]  G.4-FREEXUIA[2.2. 1] Pike—1-H R . —AN2TH 3% 5 JiE e L 2% 3 WL B 2% . ]
T EEAR  J-KEMPR IR 8 AU SN T iz e 2 NA-Z XA [2. 2. 1] BEke-1-F IR (56. 3g,
363mmo1) F110% £ FR/K VW (340mL) o s WiV & 474 #12210°C , fE45min PN ok i s ~F
FHE AR £ (75. 0g, 1.088mo1) [1)7K (125mL) ¥l S 12 AL BE . W8 52 315 i 3 = (W SR
RN A YEE6S C R F Rk A R NIV H A2 5°C , 76 30mi n P 38 5 I R Sk B A A AL B
(183g,3.265mol) [ F I (400mL) VAR M2 AL P . A TLCH M (10% H i/ 2. 1R £.Tig) T8 7 56 %
SR 44 [ A E65 °C T $iHEBh o K s SITR S IR 48 DARR 2 FE R, IR T S KIRE VI H 4
ik 2.l (2} 400mL) ZHY . I EEIR (210mL) /K 2Rk 22pH 3, RIS FE UK/ /K H 4 H . pr 5
[l 4 (7% 52) 98 J5 FH7K (2 X 30mL) B - Y H LR £ i (10X 400mL) AEHY , 28 T R 44 1
JE R4 2T, #2453 (94 %) HIA-FRFEBIA[2.2. 1] BEki-1-F R ;MS (EST) m/z 155.2[M-
1]

[0819]  H.4-FRFEXUIR[2.2. 1] Plii—1-FE S5 F G R g . — AN 3T S30UR iSRRI £ WL
PEHEEE | J-KEMAZ IR 2% 2SN L F— AN 125mL IV =1 « 1208000 FH 2800 it Jim 288 N 492 3
2.2 1] BEki-1-H & (53g,339mmo1) FITG/KH 2K (350mL) o ;x MR A 474 #1 2210°C, H
ARHEE (175mL,1.695mol) ZbHE . [ VR -G Y9R 54212 FIDIEA (118mL, 678mmo 1) F1 — 2K B 1
S % (87. 7TmL, 407mmo1) AR o MBI IR , ¥ [ BT B M) S 18 InFA 250°C o Z: 5 n#h
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BB USRI A s BT S R 1B HGE R T5°C o H{TLC BT (10% H iR/ L. 18 L. T58) +4
TN T LT S SN FEN 110 °C I FE20h o K S BT & Pk 4 LABR I IR L 1R
Mg (1.2L1) FHER7K (T00mL) Z [8] 73 Bt - A AL 2 L BB A4 T M , W 48 J 188 0 ek IR i vk afi Ak
(20-60% L PR Ti5/C k) , e ft61g (69%) [4-F2FE VIR [2. 2. 1] Pife—1- L I H iR g
MS (EST)m/z 260.1[M-1]

[0820]  T.4-ZFEXIA[2.2.1] Pifi-1-BE 2R ER 3k o — A2 R HBE NA-FR XA [2.2. 1]
e 1 -2 2 H R e (61g,233mmol) « FHEE (400mL) F7K (200mL) o WA 7K & S Pk
FEN10% B ALK (25g,11.65mmol,50 % 3%, 7 7K) « M TLCA/ T (15% FHE/DCM (5572 % & A4k
BE) $R7R FE R NI [N AE30gps 1A N FEIH /R $E BN A8 FIsAT 1 3he [ B iE I A 4 58
o 8 JE TR A DL I 25 TR . BT 4SS KR &) P 2NER R (115mL) 4038 B 304 B pH1-2. & /K IR
GV CIR R (5X400mL) 2B PARR 25 2% BT o 4 B /KR -& Wik 4 2 T IR FE LS Jp h #E40°C
Tt 0, $241E36.91g (97%) FIA-S FEXIF[2.2. 1] Biki—1-BE 2 B2 25 : MS (EST) m/z 128.1
[M+1]7

[0821]  J.4- GRUT 3L —2- (4-FRFEXNIR[2.2. 1] Pike-1-FE & HL) w5 -5- F ki . K-
(BT AR —2— (FF LRt JL) msng —5-H e % (0. 165g,0.606mmol ; 3 AN SCATIR & Al ~4-
RIENIA[2.2. 1] Ffi-1-EE LR 2h (0.105g,0.644mmol) AADIEA (0.337mL,1.931mmol) 7F
DMF (8mL) VR4 FF7E90°C T IN#RGE I o 78 KU 711, TR AR W id i ik A e i vk i Ak (0-10% H
B[ 2. R 2. 8) , 335 724 (41mg, 0. 127mmo1 ,21%) o 'H NMR (400MHz , DMSO-de) Sppm9. 43
(br.s.,0H)8.32(s,1H) 7.07 (br.s.,1H)4.88 (br.s.,1H)1.94-2.14 (m,2H) 1.61-1.87 (m,
6H) 1.49-1.60 (m,2H) 1.42 (s,9H) MS (ES)m/z 320.0[M+1]",

[0822]  sjfafsl47:2- ((1r,4r) - 4-FRIEM O IEEIE) —4- G-HHEXGA[1. 1. 1] k- 1-2E %
FE) Mg -5 gk fi

O
A~
N° 'N° 'NH
H

[0823]

[0824]  A.3-FFEXUA[1.1. 1] k- 1-H R . fE-78°C , fE40min K A P m) 1-fil—3—FF L XY
FRLL.1.1] Kk (1.62g,7.79mmol ; #% [ Eur. J.O0rg. Chem. 1137-1155 (2000) #l4%) Y £ FiF
(26mL) VWA, INNGBUT JE 495 (9. 16mL,15.57mmol, 1. TMII IR kL) oK e 3 Ve & e I i
FERBFE L o AR SR IE N SR S P01 5min, SR 5 (VR G R 2 5= R ROV IR
H 9 5 % ik B S AN /K VS AU K« B FF B /KA IR ER R 7RO C Ak ZpH 23, S AL
YA, B CBEAS B K& R AL T8, 7R N 2 R E ARG , @i A i vk 44k (0-
20% LB LRI C be) , 33— XA [1.1. 1] k- 1-FH R (0.5g,3.96mmol , YL K
50.9%) ;'H NMR (400MHz , DMSO—de) Sppm 12.21 (s, 1H) ,1.82(s,6H) ,1.14 (s, 3H) «

[0825]  B.3-HZEXUPA[1. 1. 1] S5ake—1-JE &0 H R T g o % — R B S & (0. 340mL,
1.577Tmmol) % INE3-FH XA [1.1. 1] ki 1-F & (0.199¢g,1.577mmo1) FATEA (0.220mL,
1.577mmol) #EJG7K AT BE (6mL) H I o K BT AV VR AE 2 il T B HE4h, SR 5 N3] [l ik
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24h FEJE T ZE RS, R AR PR T 2 B SR I R = 0k o & IR 110 A HUAR FH i sk R 4
(sodium bicarconate) ZK¥EWR L ]G4 TC /KRR B: T-I6 . LI EANAE Y T B RIB A2
J& » R AR YIS A LAtk (0-5% LR BRI CUkt) » 15 213-F XA (1. 1. 1] e -1-2&
SRR T HE (0.111g,0.563mmol , it %35.7%) 3 'H NMR (400MHz , DMSO—de) Sppm 1.74 (s,
6H) ,1.36(s,9H) ,1.17 (s,3H) -

[0826]  C.3-HIEWIA[L. 1. 1]k 1M Eh MR Eh AE IR T, A 3-F R XA [1. 1. 1] k-
1-FEZ R BRAT 5 (0.1g,0.507mmol) { Z R Z i (10mL) ¥+ i\ 2 1R (0. 760mL,
3.04mmoll , AMMT —WELT) oK S BIANAE IR N B4 16h o B S SV B 0 i 5 BT 43 ] 44 B 2, Tk
Ve, W TS B oL 8, A5 2 3-H JEXGOA (1. 1. 1] R i1 -IEEE MR 25 (0.04g,0.299mmol , Y&
#59.1%) .'H NMR (400MHz , DMSO-ds) Sppm 8.59 (br.s.,3H) ,1.84 (s,6H) ,1.22(s,3H) .
[0827]  D.2-((Ir,4r) -4-F2EIH IR EL) —4- G-HHXA[1.1. 1] fe-1-Fka Ah) ws
WE-5-H & o [ 2- ((1r,4r) ~4-FR 2R OB R 2E) —4— (FF 24 0 A 2 e g — 5 F Ik iz
(0.25g,0.838mmol ; #Z AL IR G pl) AI3-HI JEXWEA[1.1. 1] k- 1-fc Eh iR £k (0. 123g,
0.922mmo1) 7EDMF (3mL) H ) ¢ £ B 75 W A IADIEA (0. 366mL , 2. 095mmo1) FHKs s v 4 i #4
280 C ik & o K I TR & WD AE I T T 4 SR 5 0K =¥ 7K (20mL) I BFR RV o 4 B
RIRE Y RIZ B FE L, SR 5K T BB Ui vE 0 U8, KBRS G R 2 N8, 5 2)2- ((r,
4r) —4-FR IR O I G IE) —4- B-FFFL IR [1.1. 1] e -1-FL & 3k msng -5- ki (0. 222,
0.670mmol, Y5 Z£80%) .'H NMR (400MHz , DMSO-de) Sppm 1.15-1.31 (m,7H) ,1.81-1.93 (m,
4H) ,1.98 (s,6H) ,3.35-3.44 (m, 1H) ,3.54-3.63 (m, 1H) ,4.56 (d,J=4.29Hz,1H) ,7.12(d, ]
=7.81Hz,11) ,8.35(s,1H) ,9.35 (s, 1H) ;MS (EST) m/z 332.4[M+1]",

[0828] s f5|48: 4~ ((1R,3S) —3-F2IEIF L IE & IE) —2- (4-F JEPU S —2H- M g —4—JE ()
% g — 5— FY ik i

[0829] H)\ /

[0830]  A.4-((IR,3S) -3-¥2 I LI EIE) —2- (4-H FE U S~ 2H-M i —4— L 5 3L) Mg g -5
H I i o B 4— (IR, 3S) —3-FR L IR LB S 2k) —2— (FF L1t I 28) ms e —5- FE Bk iz (0. 740g,
2.354mmo] ; ¥ A ST IR A %) «A4-F K DU —2H- L i -4 2h g £h (0.892g, 5. 88mmo1) \DIEA
(1.645mL,9.42mmol) FINMP (20mL) & FF FH: 755k o £ 180 °C N Lh o 7E 98 & T 4 5 571 , ik
R AT AR AL (0-10% HEEHIDCM) , 3 24— (IR, 3S) —3-F2 LI A2 F8) —2- (4-
FH 3 10 &~ 2H - R — 43 S ) i g -5 i (88mg, 0. 252mmo 1, U 10.70%) .'H NMR
(400MHz , DMSO-d¢) Sppm 8.96 (br.s.,1H) ,8.35(s,1H) ,6.76 (br.s.,1H) ,4.65(d,J=
4.69Hz,1H) ,3.56 (dd,J=3.32,6.83Hz,4H) ,3.40-3.47 (m, 1H) ,2.20-2.29 (m,2H) ,2.10 (d,
J=10.93Hz,1H) ,1.76-1.89 (m,2H) ,1.66-1.73 (m,1H) ,1.50-1.59 (m,2H) ,1.39 (s, 3H) ,
1.16-1.26 (m,1H) ,1.03-1.12 (m,3H) MS (ESD) m/z 350.4[M+1]",

[0831]  sLjif5]49:4- ((IR,3S) -3-FF I A FEEL) —2- ((r,4r) —4-[ Clls) HEE] -

146



CN 106946795 B " B 112/242 T
B H) W E 5 F IR

[0833]  A. (1r,4r) —4-[ (Hs) FEE]-N-—KF IR L AE0C, ] (I, 4r) ~4- (= 3
B ROWE (2.34g,6.55mmol) (G K THF (15mL) 33 R Im A S 4640 (524mg, 13 . 1mmol ,
60 % (BP0 « 76 AT AR A WITE0 CIE R SR FHEEE304: B 2 J5 , 7E0 C il It (*Ha) 4
(1.0g,6.89mmol) FJTHF (5mL) ¥ - K5 Fr {5 & WTE BIMAE B SR PRI, R S5 RN UK
K IR OB 2B & IR B AL Z F B K B %, & T /K BRR AT fa 1 8 7 L 2%
RAVE 15 BV F= 90 , 2 A = P8 o e e A it v 4 Ab (5% L TR £ R B A k) 5 75 21 AR
FAAY) (2.0g,5.35mmol Y% 83%) , N H ELlEfAMS (ESDm/z 375.0[M+1]".

[0834]  B. (Ir,4r) -4-[ CHs) AR L AE0°C, 1] (1r,4r) —4-[ CHs) FAAHE]-N-=3
H LA CU% (2.0g, 5. 35mmo1) 7EDCM (10mL) H ¥4 # (0°C) ¥ - INATFA (3mL) « T f5R &
VRIS LLE  IMA = SRS (0. 4nl) BB P3RS YA BUG o 4 S MAIEO0C T FE i+
15min. fE B2 R A FIE R G A G R YE s B2 it — 0T 2h, 13 2 =4,
AR K AZ R P T R ST I\ ER R KA (20mL, 0. 25mo1 /L) B LA HL
2, THLUZE H 18 L B IR G Z K (2ml) I BITENLE B R A 4 £ 15min.
FLAWAE A 2R, v 8 44 (706mg, 5. 35mmol, Y% 100%) MS (EST) m/z 133.0[M+
1.

[0835]  C.4- ((IR,3S) -3-FFILIAILEIL) -2- ((1r,4r) —4-[ CHs) FAIL I e L) s
ME—5-F % 54— (IR, 3S) —3- ¥R L IR O I & JE) —2- (R L I ) v g -5 FF [ % (160mg
0.5mmol ; FEA S FTIR & R « (Ir,4r) —4-[ (PHs) 4] -FFA 2 % (132mg, 1.0mmol) \DIEA
(194mg, 1.5mmo1) FMINMP (1mL) VR & Y& FF - AE80°C N INHGE I o 7E IR T 28 KV 71, Bk AR
Wik i i ai Ak (0-15% H EEEIDCM) , 15 2 P i 724, 9 3 €8 K (120mg, 0. 33mmol , 4%
#63%) o 'H NMR (400MHz ,CD30D) Sppm 8.17 (s, 1H) ,3.93-3.87 (m, 1H) ,3.64 (s,1H) ,3.50 (d,
J=6.0Hz,1H) ,3.13(s,1H) ,2.22(s,1H) ,2.06-1.72 (m,7H) ,1.29-0.99 (m, 8H) ;MS (ESI) m/z
367.3[M+1]7,

[0836] =550 4— GRUT g IE) —2— ((Is, 4s) —4—F2FE—4—-FH L3R O L 5 JE) g —5—F
P friz

) o
[0837]
N)\N/ NH

[0838]  A.4—— (GRUT JG %) —2- ((Is,4s) —4-F2 R —4—F L IR O L 50 J) m g -5 F ik i . %
4- GRUT FE & FE) —2— (FF LAk J5) ms g —5-H kA% (0. 110g,0.404mmo ; #% A L FTIR & 380 -
(1s,4s) —4-5FE-1-FREF O (0.055¢,0.429mmol ; #Z FEPCTH Fr B i A A5 25 W0
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20100275005 #1]4¢) AIDIEA (0.225mL, 1.287mmol) ZEDMF (5mL) HHVE-& - 7E90°C R In#tud i
R, T A WiE o r A s vk Atk (0-10% FHEE ) R 2. 18) , 3 B P 5 724 (37mg,
0.115mmo1,27%) -'H NMR (400MHz , DMSO-de) Sppm 9.08-9.23 (m, 1H) 8.25-8.37 (m, 1H) 6.89-
7.06 (m,1H) 3.97-4.04 (m, 1H) 3.46-3.62 (m, 1H) 1.48-1.71 (m,6H) 1.40 (s,9H) 1.19-1.36 (m,
2H) 1.10 (s,4H) MS (EST) m/2z322 .4 [M+1]"

[0839]  SZffafs|51:4- ((IR,3R) —3-FKk—4,4- —HIEIA O G IE) —2- 1-HF HIRH R IL)
M5 I — 5 FF g g

0]
N™ ™~ NH
%\)I\/
N N NH
H

OH

[0841]  A.2- (1-HJEFRPG B AE) —4- (FF IR L) M ng —5-H Bt L . 7E0°C , 12— (1-FH R 3R T
FEFH) —4- (P 2E) ming-5-H )i (0.653g,2.96mmol , #% AR AT IR A ) 7EDMSO (8mL) H1 1)
PRV R I N6NE BN K B (2.470mL, 14 . 82mmo1) 130 % i AL & /K VA W
(1.873mL,16.52mmol) o 3R JG IR A AES0°C T i 4120738 , S8 J5 FH100mL £, R . 15 F130mL
IKHMERE 53 8 & 2 K2 F50mL 4R £ e R A2 B & FE B LR BB JZ 4 T /KRR B2 1168, i
JE S W 46 E AR K% AR B A P R4S C T, 5 52— (1-FF R R R ) —4- (AR
H) mEngE-5-H k% (305mg, 1. 280mmol , Y7 #43.2%) .'H NMR (400MHz , DMSO—de) Sppm 8.31-
8.54 (m,1H) ,7.80-8.07 (m,1H) ,6.97-7.77 (m,1H) ,2.39 (br.s.,3H) ,1.37 (s, 3H) ,0.52~
0.79 (m,4H) MS (EST)m/z 239.0[M+1]",

[0842]  B.2- (1-HIJLBA P B2 JE) —4— (FF L s P ) Wi g —5— FH B Ji o [l 2— (1-FR 3R TN
FEE L) —4— (AR IE) Mg —5-FF Bk i (305mg, 1. 280mmol) ZES A7 (25. 6mL) H 4 BE VA Wi
SR 3R JE-2- CREEREMERS) -1, 2 A I e (502mg, 1.920mmol) o B 153 38 4
WA B R B2 PRI o S BV A IR T ik 4, 15 289, B Bl IiN 4R
Mg 0mL) , IR =W N HHELh, 138, AR 2Bk , fE B 2 hr 4 LN, 75 2]
2— (1-H R PR TN 2 ) —4— (5 P Mt o 258 ) e g —5— FH B i% (242mg, 0. 952mmo 1, it %
74.4%) .'H NMR (400MHz , DMSO—-de) Sppm 8.35-8.90 (m,2H) ,7.88-8.14 (m,1H) ,7.28-7.59
(m,1H) ,2.74 (s,3H) ,1.32-1.46 (m,3H) ,0.68-0.84 (m,2H) ,0.50-0.70 (m,2H) .MS (EST) m/z
255.0[M+1]7,

[0843]  C.4-((IR,3R) —3-F23-4,4- AN I Z L) —-2- (- IR B L) WEng -5
FHEE A% o 1) 2— (1-FR SR IR FE R FE) —4— (FP 25 ff gk k) 1 e —5— FH I % (242mg, 0. 952mmo1)
F1(1R,5R) -b—ZA -2, 2- — RO EEELER £h F (1S, 5S) —5—2 Fh -2, 2—- — W L3 O i 2h iR
ERRA ) (222mg, 1.23Tmmo , 3% A STl A %) FEDMF (4.543mL) H A4 207 i inN
DIEA (0.499mL,2.85mmo1) FF¥f J N N #4290 C sk 47 o R I VR A #0438 N 50mL I UK 7K
K BT A3 BARFT I ~ Th, ik Y€, KRG 5 AR LS I i 7245 °C 8 L/, 15 34— (IR,
3R) —3-F23E-4 ,4- “H B ORI —2- (1-F RR IR L 0 0) s g —5— e e f4- (IR,
3R) —3-F2 34, 4- T H I O IR L) —2- (1-H LA N R ) s mE —5-H IR iR IR &4

[0840]
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(169mg,0.507mmo1 , UL 53.3%) o ZA KLl i il 4 B FPESFCREAT 4> 85 (f# FiChiralPak
AD-H, 250 X 30mm I.D.%F, % BEMI40% £ /E+0. 1% S84 /COBL i , 76 A i 60mL/min
HIFE3BC) o BRI Mt H R[] e A A A iy 44 08 13 H 3 7549mg (0. 147mmo) B8 ¥ i Hh ok
Fy S5 ) A A iy 42 90 2 9 HL 34351 mg (0. 153mmol) oW 1:'"H NMR (400MHz , DMSO—ds) Sppm
8.71-9.02 (m, 1H) ,8.21-8.43 (m, 1H) ,7.03-7.54 (m, 1H) ,4.44-4 .58 (m, 1H) ,3.81-3.99 (m,
1H) ,3.07-3.25 (m, 1H) ,1.74-2.08 (m, 1H) ,1.35 (s,8H) ,0.87-0.97 (m,3H) ,0.77-0.86 (m,
3H) ,0.62-0.70 (m,2H) ,0.47-0.59 (m, 2H) .MS (ESI) m/z 334.2[M+1]".U&2:'H NMR (400MHz,
DMSO—de) Sppm 8.72-9.00 (m, 1H) ,8.18-8.46 (m,1H) ,7.12-7.60 (m, 1H) ,4.38-4.61 (m, 1H) ,
3.76-3.98 (m, 1H) ,3.04-3.26 (m,1H) ,1.75-2.10 (m, 1H) ,1.35(s,8H) ,0.92(s,3H) ,0.82 (s,
3H) ,0.61-0.72 (m,2H) ,0.47-0.60 (m,2H) -MS (EST)m/z 334.2 [M+1]".iliid 5 & k0 4a sk a7 44
12 G R R B VD B SARDI AL LU R, W 1R ff A 94— (1S, 3S) —3—F2 34, 4- — I FL3 O
R L) -2 (I-FH BRI JE ) M —5— H IR G o e 243 il 94— (IR, 3R) —3-Fa k-4 ,4-—
HIEIA LR ) —2— (1-FF R PR P R () g —5— F I fix

[0844]  Sjfsi52:4— CUIF[1.1. 1] Behe-2-2E &) -2 ((Ir,4r) —4-FR IR LR AL s
g —5— FH i fi

(o)
QLG
[0845] HJ\N/ N

[0846]  A.2-RFIEXIA[1.1. 1] bi—2-FF  AE IR N, ERAA N, T3 G5 H il
(3.0g,18.8mmol) 7E800m1 [ 2 H [ 45 ¥4 R FH 1000W A 5INAT JE 5 48h o W S 15 WL, B R )
(3. 1g) B AE gk aifl (10%-25% LR L BE I A1 k) , 15 2 BT 7 7=, N A Bl 44
(0.9g,5.6mmol , YT % :30%) .'H NMR (300MHz ,CDC13) Sppm 7.41-7.28 (m,5H) ,3.04 (s,2H) ,
2.82(dd,J1=10.2Hz,J2=2.4Hz,1H) ,2.09 (s, 1H) ,1.78 (d,J=2.4Hz,1H) ,1.50(d,J=
3.3Hz,1H) ,1.33(dd,J1=9.9,J2=3.3Hz,1H) .

[0847] B.ZPR2-ZEFEEXIA[1.1. 1] R EE-2-HEME . E0°C, R SA K, 12, 7g (16 8mmo])
[ 2- 2R FEXIR (1.1, 1] ke -2-BEAEMEnE (15mL) P 48 £ R in 2 Bk & (1. 5mL,
21.0mmol) o ¥ S MR A WITEQC Rt 0. 5h, SR G E = IR HEPE 1h BT i MBI e vk L
FH50mL ) 2. bk 26 BB YR o 15 FF B0 Tl R0 P V6 ARV T S A 7K 00 FD F  V TR E 7K  R t
B AEL T /KRR EE TR 5 IR GV Wi ML = id i At i vk alift (0-5% LR £ BRI A3
) SR 7 4 (2. 7g, 13 . 4mmol , YL Z :80%) .'H NMR (400MHz ,CDC13) Sppm 7.47-7.26
(m,5H) ,3.31(s,2H) ,2.43(dd,J1=10.4Hz,J2=2.8Hz,1H) ,1.95(s,3H) ,1.80(d,J=
2.8Hz,1H) ,1.66 (d,J=3.2Hz,1H) ,1.49(dd,J1=10.4,J2=3.2Hz,1H) .

[0848]  C.2-IRFEMIA[1.1. 1]kt L MR2-ZRFEXNA[1. 1. 1] )R fe—2-FE g (2.7¢,
13.4mo1) H150mLIC/K £ BB E T =30 o A B4 A1 22 -78°C, IN A 150mL I 2 -
TELOZr B I HH Y 73 2 AN /AR Iz i FE R A 0 TN (0.62g, 27 . 0mmo 1) o 4k £ 45+ .
P W 6 V8 % o B I A\ A &AL 2 K AW (saturated aqueous ammonia chloride
solution) (5mL) ¥ SIAIAR K, L 7178 R I K e (40mL) M B R , B 15 i
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FH 30mL M A S AL BN K I TR % » &8 o /K B R B 16, AR Ja vk 4 o R il o A 1 vk Al A
(100% 1%.H5) » 3 2T T4k &4, Tk (1.8g,12. 5mmol , L3 :93%) . 'H NMR (300MHz,
CDC13) Sppm 7.40-7.21 (m,5H) ,3.48 (d,J=6.9Hz,1H) ,2.81 (s,2H) ,2.20(dd,J1=9.9Hz,
J2=2.7Hz,1H) ,2.00(d,J=2.1Hz,1H) ,1.94-1.85 (m,2H) »

[0849] D.XHF[1.1.1] 00 %e-2- R 2- XA [1.1. 1] Kkt (2.8g,19.4mmol) A4k
£7(IV) (0.1g,0.75mmol) I AHERSN (41.5g,194mmol) /K (155mL) i & F 452 (110mL) A1 2 Ji
(110mL) FIVRA P FEAK DO (200mL) I BRA Y+ , BRI i8R 2% . BhR A E AL
BRI (M) Bt , AL Fid ik el R B 25 SR AR TEHLE F 2 E (100mL x 2) ZEHL, K AH
FHEE R K VTR (V) FRAL 2 pHC3, SR JE FH 2.l (100mL x 5) Z5EL . A HLE S 3T G ik i , 15 34
R, NS R AR G L = 08 i A e i vk 4k (10% TR LR ) A i k) L 75 21400mg
(3.57mmol , Y 2% : 18%) I T 35 4. 'H NMR (300MHz ,CDC13) Sppm 2.97 (d,J=7.5Hz,1H) ,
2.82(s,2H) ,2.49(dd,J1=7.2Hz,J2=3.3Hz,1H) ,1.92 (dd,J1=7.2Hz,J2=3.3Hz, 1H) ,
1.79-1.76 (m,2H) .

[0850]  E.WOA[1.1. 1]k 2-Esh Mgk o r) XA [1.1. 1] )R ke—2-H & (1.0g,8.9mmol) 7£
JE7K B (25mL) FH2—FE B A fe—2— % (BmL) HH 4 $E3 W H INANDIEA (2. 3g, 17. 8mmol) A1
AR — KR (2.9g,10. Tmmo 1) R G MR A N AEI0C N 16h SR 544 I MR &4
WA, TR AR YEAEEEEAL (10% LR L BRA AT IHEE) 15 2R HI0A (1. 1. 1] k-2
B EE AT B8 o 2K 103 T 1 5mL R BRI VR (LMK FF B30 Hh FF 4 P A5 I VA = i
NP 16h IR AT K iR R B F T 50mLI) e B A Y FE 15mi n, K T MU SR
J& T4, 15 20FR R AL (350mg, WL ZE :33%) o 'H NMR (DMSO-dg) Sppm 8.58 (brs, 3H) ,3.35
(s,1H) ,2.62(s,2H) ,2.60-2.57 (m,1H) ,1.90 (t,J=5.0Hz,1H) ,1.79(d,J=2.4Hz, 1H) ,
1.50(dd,J1=10.0Hz,J1=2.8Hz,1H) .

[0851]  F.4- (WOAL[1.1. 1] kE-2-2 %) —2- ((Ir,4r) ~4- BRI O I E ) g -5-H
Wiz o 2 (v, 4r) —4- R IR O FEH FL) —4- (FF FE ik %) ms e -5 FF Bk fi% (300mg,
0.95mmol ; ¥ A TR A ) A (1. 1. 1] kb —2-fZ £h R £ (220mg, 1. 84mmo1) FIDIEA
(300mg, 2. 33mmo1) ZENMP (3mL) 1 VR &4 7E100°C N 16h . BT F57E & 438 i sl 4% 8 v R0
FHEGE VR AR IR (5-80% LI B KR » 15 24 (105mg) , 1ZAH W) S 01 45 8
BRI EAS Y (85.2mg,0. 27mmol , Y % :28%) o 'H NMR (400MHz , CD30D) Sppm:8.33 (s, 1H) ,
4.19(d,J=6.8Hz,1H) ,3.77-3.74 (m,1H) ,3.60-3.57 (m, 1H) ,2.67 (s,2H) ,2.54 (dd,J1=
9.6Hz,J2=3.2Hz,1H) ,2.07-1.88 (m,6H) ,1.66(d,]=9.6Hz,1H) ,1.39-1.34 (m,4H) ; MS
(ESDm/z 318.1[M+H]",

[0852]  sEftafs53:2- ((S) ~fh T &K —4- (((IR, 3R, 4R) -3~ R FH—4-H FLIF D ) HHL)
% g — 5— F i i

A
[0853] H f
7~ TOH
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[0854]  A.4-((IR,3R,4R) -3-Falk-4-F B IF AL () —2- (HAR 2) Mg -5 FH I e o K4
((1R,3R,4R) —3-FR—4-FH B O &) —2- (F i) mEng-5-H i (0.335g,1.203mmol ;
YA SCHT IR A ) ¥ T-DMSO (3mL) W o AR JE 7E il N A S ALK (1.003mL, 6M,
6.02mmo1) it AL E /K (0.682mL,6.02mmol ,30%) « 4R 544 [ R VRS M ES0°C T Hit bk
2ho [ YA EN 2 SR, FRRE LRI 100mL I UK 7K HR o 3 € i WIS Ja FH 7K R R IR
WA T, 15 5)4- ((IR, 3R, 4R) —3-F8 3 —4-FH B IR OB ) —2- (HF i 3) e e -5 i e
(0.260g,0.877Tmmol ,IxZE72.9%) ;MS (EST) m/z 297.7[M+1]",

[0855]  B.4- ((1R,3R,4R) —3-Falk-4-F B IR LI JE) —2— (W SR e ) v e —5— HH I i
TE 43 M AmCPBA (476mg, 2. 126mmol) Z i, #4- ((IR, 3R, 4R) -3 2 HE—4-F IL A O B
) —2- (R B JL) msng —5- FH W% (315mg, 1.063mmol) ¥ T-NMP (4mL) F1 34 #1E0°C. 1h)5 , ¥
75mLI OK= 7K BRI B I SRS, I8 A3 R 2h, AR 5 U H B Gt iE . R s
VIR AE IR T 2 B LA BR 2K R 8 B AR U & 74, I ANPI R FT B T F — 2
BEMS (EST)m/z 329.4[M+1]7

[0856]  C.2- ((S)—fP T 34 3E) —4- (((IR, 3R, 4R) —3-FF K—4- I L BR OV 5E) S L) ms g —5-
HBER% - 74— ((IR, 3R, 4R) =3~ F& 3 —4-H JE IR LI JE) —2— (FF LA o k) v g —5— F gk iz
(0.2g,0.609mmo1) 7EDMF (3mL) H {6 £ B 3% W A A (S) - (+) = T % (0. 305mL,
3.05mmo1) F¥4 s S INAREN90 C ik B M s SV S PITE IR 34 » 28 5 158 FH s A il
% BHPLCAIAL, (5-75% HIEE+0. 1% H IR I KA +0. 1% FIR, 1% 26min) 4 & i 1#
DAENE Nk YE, B T A R R E TS T (5ml) #, @ idVarian StratoSpheres
HCOs# R SPEE LARR 2: H IR (0. 9mmo 1Bk FR A ER M) , SR S IR 4 4 » 13 2112— ((S) — i T &
55) 4= (((IR, 3R, 4R) —3—F2 s —4-F BN OV 38) &%) e -5 i (0. 129¢,0.402mmo 1, Y&
#66%) o 'H NMR (400MHz , DMSO-ds) Sppm0.80-1.24 (m, 15H) 1.35-1.45 (m,1H) 1.54 (br.s.,
1H)1.66(d,J=12.89Hz,1H) 1.92 (br.s.,1H) 2.14 (br.s.,1H) 2.97 (br.s.,1H) 3.71-3.99
(m,1H) 4.55(d,J=5.86Hz,1H) 6.96 (br.s.,1H) 8.34 (s, 1H) 8.90 (br.s., 1H) ;MS (ESI) m/z
322.5[M+1]7,

[0857]  sEjfff54: 2 ((1r,4r) ~4-FRFEIR L IE R IE) —4- (1-FHSEPR T AL () e —5- F
iczs

O
QLI
[0858] H)\Nf NH

[0859]  A.2-((Ir,4r) -4-FRHEINC IR —4- (I-H IR T R ) wing-5-F EERZ . 172~
((Ir,4r) ~4-F2IEIA O IE R IE) —4— (FFIL WP R TR ) s g 5 FR Ik e A2~ ((1r, 4r) —4-F2FE 3R
OV AR S 2E) —4— (R SR e k) ma g —5—- R I e (i3 1. 4 14mmo 1 s % A SCFT iR & R 7ENMP
(18mL) H TR A NN 1-F 23R T i 3h iR £ (0.189¢g,1.556mmo1) AIDIEA (0.988mL,
5.66mmol) o ¥4 ATV VR AE 100 °C AL K £ B8 LB FUACIIN B e BV & 0, 70 &5 i
%2 CIR O TEZ 4 TO /KRB T8, 3k U8 )5 PR IR N IR 48 2 R, 12 iR - ad o Rk
1Al fk (0-20% FEEFIDCM) , 15 3)2— ((1r, 4r) —4-$2 LI O I G 0E) —4- (1-FF L3R T 4
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G EIE -5 Bk (0.193g,0.604mmol , U Z£42.7%) - 'H NMR (400MHz , DMSO—-de) Sppm
9.13(s,1H)8.33 (s, 1H) 7.57 (br.s.,1H) 7.01 (d,J=7.81Hz,2H) 4.53 (d,J=4.69Hz, 1H)
3.58 (br.s.,1H)2.32(d,J=10.54Hz,2H) 1.94-2.11 (m,2H) 1.84 (d, J=5.08Hz,6H) 1.52 (s,
3H) 1.05-1.36 (m,4H) .MS (EST)m/z 320.1[M+1]",

[0860]  SLjiiffi55:4— CRIA[2.1. 1] Cbr-1-2E&H) —2- (((r,4r) -4- RO ) &)
1% g — 5— FY i i

0O
HO,
@X o0
/
[0861] H NZ “NH

[0862] A.2-HIEEXWIA[2.2. 1] Fifi—2-EE  4F0°C, ELh Al IR [2. 2. 1] Piki—2-Fi (25g,
0.23mol) i) .1 (250mL) ¥ - I F R AL BE I THRE R (3mo1/L,90mL, 0. 27mol) o4 2
YR 3 A FEE R 30mi n, [R] I) JHLR FE T 28 =0 SR 5 N4 A0mL L RN & Ak 8 K 7 R
FEK RGP Bl (3x 80mL) ZXHL . A HLE A I G4, 13 B At % 7= 4 (26¢,
0.205mol,¥r#:90%) .'H NMR (400MHz ,CDC13) Sppm 2.20 (s, 1H) ,2.01 (s, 1H) ,1.94 (s, 1H) ,
1.61-1.49 (m,3H) ,1.34-1.20 (m,7H) .

[0863] B.1-HZXIF[2.2.1] Pike-2-FF . [ 2-H F-XIR[2.2. 1] i ki-2-F% (26¢,
0.20mol) [ Z. % (50g,0.83mol) VAR T NN ImLEREE o K1 VRS 0 1E1 i 3h , SR JG ZE YR TR4E
FETR AR EIN100mLAK H o TSI AW FH R T8 (3x 50mL) BEHL , A H: 1 ZE HUH FH 1 A
R SR (100mL) « 37K (100mL) ek, 8 5 & T /K B B AN T4 . B 2505 71, A9 B 4R 1 -
FEEIR (2. 2. 1] Biki-2-FEM5 (31g,0.173mol , UL Z :89%) , AL Ry, A FHH—
LRI

[0864] f £ BR1-FHEEXUIA[2.2. 1] Pifi—2-2& 8 (31g,0. 17mol) FIE FALBN/KIF (5%,
250mL) FIRA PR 2h TR HI B EiR 2 J5 , R NIRGY) H B (3x100mL) ZEHL, & HMF
HUEL MR T 5k s, BRI F AL &% (212,0.167mol U F:82%) , KL FHHE— b4l
g0 T N —25 3% .'"H NMR (400MHz ,CDC13) 8ppm 3.47-3.46 (m,1H) ,2.16-2.14 (m, 1H) ,
1.81-1.75(m,1H) ,1.57-1.52 (m, 1H) ,1.43-1.30 (m,3H) ,1.15 (brs,3H) ,1.01-0.97 (m, 2H) .

[0865]  C. =% H ehii IV FH B XA [2. 2. 1] Pike-1-24 8. 7E-78°C, [l H ik & (31.75g,
0.25mo1) HJDCM (300mL) ¥ ¥ Hh LA 22 77 AKX IIADMSO0 (19.5g,0.25mo1)  1—H1 HE XA
[2.2. 115 —2-K% (21g,0.167mo1) AYDCM (50mL) VAR A1 = 2 & (50g,0. 5mol) o Ki VR & 7E
FiR TR SRR 200mL K H o B /SR A 4 FHDCM (2x  100mL) FEHL . A I 1 2 U H
TR PR S AN /K I VR (50mL) R 7K (50mL) BE¥ 5 22 o /K B BR AN T o ol ok vk 407 , 45 0 HH i
T2, 2. 1] PEfe -2 , P i ik e A e ity tifh (10 % £ R L BRI A il k) , 159 2% 40
EM12.4g (0.10mol, L% :60%) «

[0866]  {EO°C, [f] FHEEXWFR [2.2. 1] Fiki—2-HH (26g,0.209mo01) F12,6- 41 ] Fh—4—H 3L
MErE (64g,0.315mol) fFIDCM (300mL) 5 ¥ H 3 I — 4L R e i BR IFF (88, 0. 315mol) [FJDCM
(50mL) K5 = ROV A PR =R N PR 24hAER GBI K H, FHDCM (2x  100mL) ZEHL . & I
A B FH10%6 EhPR VTR (3x  100mL) 1 FIAR FR A AM/K AR (50mL) « £h7K (50mL) ¥, 2R )5
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LWL AN T 1 o Dk Tk 4 , 45 2AH =0 2K 7 ) 8 0 e JR A € 1 4tk (10096 IR 1KK5E)
BRI F=Y) (7.6g,0.03mo0l,14%) .'H NMR (400MHz,CDC13) : Sppm 5.15 (brs, 1H) ,4.89
(brs,1H) ,2.51-2.39 (m,2H) ,2.26-2.17 (m,2H) ,2.12-2.05 (m,2H) ,1.99-1.85 (m, 2H) ,
1.53-1.50 (m, 1H) .

[0867] D. =F W kififilR2— A AR [2.2. 1] Piki—1—-HEME o = 5 FF b sk 15 0. Y 25 XU
[2.2. 1] Bikt—1-2E05 (7.6g,0.03mol) [ FH i (100mL) ¥4 #1240 CH B A S M@ N
VRGP o 2418 A P B AR R E R, 38 3 1A Y R N S 1 Om i noke T B R4
¥ HR (Gml) A ZNEEY), 8 MR -G YR 2 % iR AE BT SR A B K+ 3F FHIDCM
(2x 40mL) REHL o & FF B9 ZEHUR 27K (100mL) Fevs i 48 T K B R B 1158 o Bt BT 15 7 Y AE ik
JE A, 15 2, 200 ) P dd e e SRR i Al Ak (10%6 LR £ BRI A I sE) , 159 2]
BT 4 (4.6g,18. Immol , it % :60%) , Ak 3 Co ¥l R Y. 'H NMR (400MHz , CDC13) 8ppm
2.73 (brs,1H) ,2.44-2.34 (m,2H) ,2.26-2.13 (m,4H) ,2.06-2.02 (m, 1H) ,1.70-1.66 (m, 1H) .
[0868] E.XWFA[2.1.1]1C%e-1-H MR ¥ = H bef g2 A A [2.2. 1] Bede—1- R
(4.6g,18. 1lmmol) f¥)600mL Z, % /7K (60 % w/w) FITEA (3.7g,36.2mmol) FIVR-E47E130°C Nk
100h VR G MTEIUE N ik 4, TR R BIN B R /KR (Imo1/L,150mL) 1, F§ F 2 Bk (3x
100mL) 2. & I A HUR A 7K (100mL) BE¥ 5 4 oK B RN T4 o 1 Fr (5 W AE & T
AR A ZURE = 2 = ) O I R A ity aliAb (10 % LR Z B8 0 il i) » 19 21 BT 75
724 (1.00g,8.09mmol , Y% :45%) .'H NMR (400MHz ,CDC13) Sppm 2.47-2.45 (m, 1H) ,1.94-
1.90 (m,4H) ,1.79-1.74 (m,2H) ,1.37-1.35(m,2H) .

[0869] F.WIF[2.1.1]C k- 1-FE&FEH IR FTHE. M XA [2.1. 1] k- 1-H R (1.0g,
8.09mmol) [ —ME 4% (20mL) YW IMADIEA (2.5g,12 . 4mmol)  — R ILMEM S A (3. 1g,
11.2mmol) FZEHEE (1.5g,14. 2mmol) o BHIRAWITESO CAER M FHiHEid & f5 7Rk Rtk
G B AW IE R R AR ik ik (10% /R 4 BE 1K A whE) , 15 8 i =4 (1. 2¢g,
5.2mmol , % :65%) MS (EST) m/z=231.2[M+H] ",

[0870]  G.XUA[2.1.1] k- 1-f&EREREE . IR [2. 1. 1] b -1 A F IR ¥R (1. 2¢g,
5.2mmo1) [ B (30mL) ¥R H A SR AR (10%,0. 1g) o R MR A PITES0 CAEE AR
(50Psi) oA I A e 18 It fek v sk Y8 o 1) SR VR NN R R VAR (10 %6 1 I I, 20mL) o K 4
BEYD K ik R a7 T THE (20mL) 1 IR S 07E =i FHiHE Lhe SR PTE MU sk, R 5
T4, B2 S P24 (550mg, 4. 13mmol , it % :79%) . 'H-NMR (400MHz , DMSO—de) Sppm8. 73
(br.s,3H) ,2.4 (br.s,1H) ,1.71-1.69 (m,6H) ,1.32-1.31 (m,2H) MS (EST) m/z=98.2[M+H] ",
[0871]  H.4- CWIA[2.1.1]C k- 1-FE20h) —2— (R L) ms g —5-H ig . m4-&-2- (A
FL) mEnE-5-F i (427mg, 2. 3mmol) 7E1,4- g (10mL) 45 #3 W H In ADIEA (890mg,
6.9mmol) FRNFR[2.1.1] - 1-HEEh R £k (320mg, 2. 4mmol) o ¥4 TS IR S WIFE60C T 1tk
2ho U SR A PR N TR KA, 85 - G IR 418 (20mL) ZEH =R . & H A HZEE
TooK B RN T8 , 1k U S IR 48 , 15 2K P2 M P ) B I R A R e i vk Al (15 % 4R
ZBE A TR 45 3 =4 (502mg, 2. 0mmo L, YL Z889%) MS (EST) m/z=247.2[M+1] ",
[0872]  T.4-(RGA[2.1.1] O ke-1-FE2 L) —2—- (L) Beng -5-H Btz . 7£0°C , [a)4- (XX
W[2.1. 1] Che-1-FE% ) —2- (L) mEngE-5-HF 5 (502.0mg, 2. 0mmo1) f¥JDMSO (5mL) ¥
o A S EKIE (1.2g,30% ,10. 2mmol) FIA B ALEH /K AW (1. 7mL, 6mol /L,
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10.2mmol) KHEAYIFES0°C N+ 15min, 28 J5 MN7K (30mL) J# 2K o T B ) [l A4 S ££ A R Js
FERZ N5 2 4 (500mg, 1. 9mmol , YL %293 %) oMS (EST) m/z=265.3 [M+1]",
[0873]  J.4- (WIR[2.1. 1] k- 1-FE & FE) —2— (FF FE P Rk 35 ok g —5— R gk e 14— COURR
[2.1. 1] k-1 ) —2— (FF AR Rt J%) W me —5—H Bt i . 7E0°C 5 Tl 4— CWUFA [2. 1. 1] e
1-FE g FE) -2 (FF AR 3%) mEng —5-H k% (500mg, 1. 9mmol) [ THF (10mL) ¥ ¥ 4 #E A
mCPBA (490mg, 2. 8mmol) o 1h/5 , 5 S NV G VDA AR o BT 45 KH A4 Rk a6 ot ek s A € 35 v 4l b
(5-10% FEEIDCM) , 15 2510mg M i VR A4 MS (EST) m/z2=281.3,297.3[M+1] ",

[0874]  K.4- (RA[2.1.1] k- 1-FE2HE) —2- (((Ir,4r) 4R FEIF O HL) L) g -5-
FR o 11 4— CUFR (2. 1. 1] Ebi-1-FE R 3E) —2— (FF 3k T A P ) 1o g — 5 FF ik e A4 — (RUA
[2.1. 1] k- 1-FE % HE) —2— (FF SRR e JL) v e —5— H Bt iz (200mg , 290 71mmo1) A1 (11, 41) -
4-FHHOEE (123.3mg, 1.02mmo1) ZENMP (10mL) H RS9+ i ADIEA (183.0mg,
1.42mmol) ¥ FrfSIRAWIAE100°C N HiHE I » [ VR A W ad ik i) 2% B HPLC 44k , 75 21 P /5
72 (187 .3mg, 0.56mmol , YT 72%) o'H NMR (400MHz , CDs0D) Sppm 8.29 (s, 1H) ,3.77 (m,
1H) ,3.60 (m,1H) ,2.43 (s, 1H) ,2.07-1.93 (m,8H) ,1.79-1.77 (m,2H) ,1.60 (s,2H) ,1.41-
1.35 (m,4H) MS (EST) m/z=332.2[M+H] ",

[0875]  SEffaf5]56: 4— (1- £ FEFFTRFEEIL) —2- ((1r,4r) —4-FRIEIR O L L) Mg —5- F ik
i

0
HO,
QL0

[0876] H N’ NH

[0877] AN IR -3-MEHR IR LR - 7E0°C, M 3R -3- /&R (10g,89 . 3mmol) 7E TG /K £ I
(30mL) T PRI P IDN —&ABAR (15.9g, 134mmol) o5 [ MR & WI1E S iR FHi ekt e,
SR IG R4 R TR R UBIN K TR S H 8 . B5 (3x 100mL) ZEHL . & FHE 1A HLZE 2L
IKBEER » A TEK IR R BT 158 fa ik U8 o TR 4 D8V, B AR Wl i ek oA iy 4l (2.5 % 4R &
WS ) A ) 73 3P 75 724 (6. 72,47 . 9mmo 1 , IR =54%) , NE LR , % BOIRY) L 5
HE— B ai b E T BT~ — 358 'H NMR (400MHz ,CDC13) Sppm 5.66 (s,2H) ,4.18-4.10 (m,
2H) ,3.16-3.05 (m, 1H) ,2.66 (s,2H) ,2.63 (s,2H) ,1.29-1.24 (t,J=9.4,3H) .

[0878] B.1-Z3ENL-3-IGHRIR L HE . E-78°C, E20minN 7] — F g (10mL, 72mmo1) F
JE/K THE (50mL) YAV F N IE T 2448 (29ml , 72mmol , 2 . 5MI eI W) o IR -S A0 CLEA
AN Lh FE-T8°C , 7E20 77 B N K438 i ) 25 1) — e N R 2 R I N B IR -3 - TR R IR &
fig (6.7g,47.9mmol) () JG7KTHF (50mL) V& P o EULIR FE R B 1NN J5 , 7E20min A I
it 2 5E (11.2g, 72mmol) S8 JE IR & W 7E = I8 B bk 2h 5 FH M A SE AL B K S OB K - K 2
F % (3x 100mL) 25 & I 1A HLZ M ERER (IN) Ve, 28 )5 H 2R /K s, & e /KR R AN
FHRJE Ve W dE 5 R AR S (Tl et —Paith@n T~ —25
% ,'"H NMR (400MHz ,CDC13) Sppm 5.60 (s,2H) ,4.21-4.12 (m,2H) ,2.92-2.84 (m,2H) ,2.31-
2.25(m,2H) ,1.75-1.67 (m,2H) ,1.29-1.24 (m,3H) ,0.88-0.82 (m, 3H) -

[0879]  C.1-Z IR -3- MR 1 - L FEIF K -3 IR R £ T (3.5¢,20.8mmol) FIE 4
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AAA7K IR (20.8mL, 2mo1 /L) B FH I (30mL) ¥R 7E80°C R 4 #1:2h , SR e 4 - AR R P HI N
K, B 2 (3x 100mL) ZEHL . 7K 2 F4mo 1 /LER TR /K I TR AL B pH<3, Fi FH 2. TR 2. T (3x
100mL) 2L & I A HLZ 2K YEE & T0 /KRR BN T8 f5 i 38 . R e 45 , 15 2R =4
2R PR e A e ik vk Ak (5% TR L BRI A IR L 15 B kR AL S (1. 9g,
13.6mmol , ¥t Z65.5%) . 'H NMR (400MHz,CDC13) Sppm 5.61 (s,2H) ,2.91(d,J=14.8,2H) ,
2.32(d,J=14.4,2H) ,1.78-1.72 (m,2H) ,0.92-0.88 (t,J=7.4,3H) .

[0880] D. (1-ZZEFFK-3-J—1-%) T HF R TR M 1-L B K -3-MmAR K (1.9¢,
13.6mmol) A Mk (30mL) VAW T MM ADIEA (5.3g,41mmol) - AR LB S % (4.5g,
16.3mmol) FIZKH EE (2.2g,20. 4mmol) IR G HITES0C N H L1, SR JG BRI 45 - 7R AR W)
T A R A VR AliAk (2.5% AR BRI A K 75 2AR =) . (1.3g,5. 3mmol , L%
39%) oMS (EST) m/z=246.2[M+1]",

[0881] E.1-Z B RAZEE MR ) (1-Z FEIR R -3 -1-38) KL R0 (1.3g,
5.3mmol) [ H ¥ (20mL) ¥ H I A% (130mg, 10%) o K5 S IR A I7E50 CEEA SR
SRR ERBR AR (20mL, Imo 1 /LI H BV IO B R N, I NTR A e i ik
B U8 PRl A A UETR, 15 20K P24 (900mg) S K L R — A E T H TR — 2P
BEMS EST) m/z=114.2[M+H]

[0882]  F.4- (1-Z I RIEE L) —2- (F i 2) Wi ng -5 H I o ) 4-5—2— (R B 2) Mg -5
H i (984mg, 5. 3mmo1) EDMSO (10mL) H f) #iF ¥ ¥ H I ADIEA (2. 1g, 15.9mmo1) Fl1-Z, 3
IR R R £ (900mg L ) o 5 AT SR S 7E60°C R it #:2h . 48 R MR S BRI KR IE F 2
MR CBEA I & I A HLE S Te K BRRAN T)5 , 1 8 5 ¥k 4, 15 208 7= 4 o 12of = e i ik
IR VR Al (5% LR L BRI A hEE) 43 2B 75 7240, s itk (830mg , 3. 2mmol , Y2
#53.5%) oMS (EST) m/z=263.2[M+H] ",

[0883]  G.4- (1-ZFEIFHEE AL —2- (B L) MEnE-5-H BEfZ . 7E0°C, 14— (1- 4L
FEEHL) —2- (PR IE) w5 0E-5-F 5 (830mg, 3. 2mmo1) ZEDMSO (10mL) H (I 4 R 1 i b ot
AAEKEWR (1.8g,30% ,16mmol) FESEAEN /KB (2. 7mL,6mol /L, 16mmol) K IEE W)
7E50°C R HERE15mindf FH/KF R IR AW LR LT (3x 100mL) ZEHL . A 31 1A HLZE FH LK
ek, & oK BRI Ja ik Uik o 9 s e 4, 49 2K 74, 2ok 77 ) P JE e Ak JI A € i vk Al
1k (5% FBEIRIDCM) , 73 BB &5 724, 9 E E il 44 (800mg, 2. 9mmo , it #90%) MS (EST) m/z=
281.2[M+1].

[0884] H.4- (1-ZFEFRRIEEIE) -2 (FF LML ) ma e —5- F i fi% . 720 °C , ¥4 mCPBA
(873mg,4.3mmol) 7 HEANI AN F4- (1- 2 FEIF I A L) —2— (R AR AL) W ng —5- F Bt iz (800mg,
2.9mmo1) JTHF (30mL) ¥ - 1hJG , 44 [ SE TR A PR 4, BT 1ok ot J o A F A £ 1 v 4l 4k
(5% HIELIYIDCM) , 75 21 Fr 3 724 (800mg , 2. 56mmol , UL Z£90%) MS (EST) m/z=313.2[M+1]",
[0885]  T.4- (1-Z BEFFRILEIL) —2- ((r,4r) —4—FRFLIF O FL G HE) msng —5- B Bk i . [r) 4
(1~ FEA R FE) —2— (F LA e AL) mEng -5 Bt fi% (200mg, 0. 64mmol) Al (1r,4r) —4-4%,
F-IFAEE (115mg, Immo1) 7ENMP (10mL) H H1VE & 47 I ADTEA (255mg, 1.98mmo1) « K Fr 5
RAPITEL00°C F HEFE I o ) NV A 4 id st i) £ BUHPLC A4k , 19 B B i 724 (117 . Omg,,
0.34mmol U Z&51%) .'H NMR (400MHz ,CD30D) Sppm 8.17 (s, 1H) ,3.66 (s, 1H) ,3.46 (s, 1H) ,
2.06-2.04 (m,2H) ,1.98-1.89 (m,6H) ,1.66-1.58 (m,6H) ,1.26-1.24 (m,4H) ,1.77-0.73(t,]
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=7.2Hz,3H) ;MS (ESTI) m/z=2348.2[M+1]",
[0886]  sijiti 5157 :4— (((1R,3S) —3-FRFEIA O HE) FH ) —2- (U-HEIENIA[2.2. 2] F k-
1-3%) () wxng -5 H %

(0

e N NH,
P

[0887] ﬁ N~ “NH

OH
[0888] A.1- (- &) MO hi-1,4- R _HEE/E0°C, MM bi-1,4- —F M (100g,
0.58mol) 7E To7K FHEE (800mL) H A F HE VA W T o N — &AL A% (208g,1.75mol) o Ff [ N VR &
WIAE i R PRI, SRS IR R 4 - R TR R MBI OK R RR SV 18 < B (200mL x
3) ZEHL . &I A NLZ FEKBEE: , &0 /K BRI Tk 5 1 08 k4 5 15 2P R O k-1,
4= FRER —HiE (105g,0.53mol , Y% 90.5%) , iZHH St T/ HE— S At @] i .
[0889]  7E-78°C,#F20min N [f] — % P i (88mL , 0. 62mo1) [K) I 7K THE (500mL) ¥ HH I 1F
TR (240mL,0.6mol, 2. SMA D REiA ) < KR S WIAE0 CAER/ L F i #E30min.,
[0890]  7E-40°C,7#E30min [a] EIRMHIFAC Li-1,4- =R —H 5 (100g,0.5mol) FI/SH
BRI (360mL , 2mo1) 7E TG /K THF (800mL) HH 7R &40 H 0 N 9 i i) 46 1) — S P R A 4
W (EiR I e8) AEMIRE FHiFELhE, /1N (over 1) IIAT-{R-2-F 4 %% (42mL,
0.5mol) EHRAMTE-T8°C FHi+k3h, 2R G 7R =il NPl & . I\ ER R /KI5 ¥R (3N, 420mL)
W S SEIRE K o FEJE R B 250875 K E F LR .16 (200mL x 3) REHL o A 5 IO 2L UK H 26
7K (2x300mL) Feisk 5 LB R AN T8 . W 4i 5 13 Ehr AL &4 (116g, LK 88%) , M EYI
Tt B A fE R TR 288 'H NMR (400MHz, CDC13) Sppm 3.72 (s, 3H) ,3.65 (s.3H)
3.46-3.42 (m,2H) ,2.33-2.21 (m,3H) ,2.05-1.85 (m,4H) ,1.58-1.42 (m,2H) ,1.25-1.15 (m,
2H) .
[0891] B.XWIF[2.2.2] Fki-1,4- LR W R E-78°C, fE20min A [a] —F A% (77mL,
0.54mol) B JG/KTHF (500mL) ¥ H I IE T 2548 (210mL, 0. 53mol , 2. 5MEJ CLEE IR o FF ik
EYEOCAER T FHiFE30min.
[0892]  7E-40°C,{E30miny [A]1- (2-F 42 ki1 ,4- B —H i (116g,0.44mo1)
7S L BEMERZ (317ml, 1. Tmol) £E JC /K THF (800mL) H (K V&40 Hh I N T 2 1) 45 1) — 5
R EE (LR &) SR EWLE-T8°C FHitk2h, SR G R, A FHR 2 =R - ) B
RS A A S E 7K R (200mL) FERHTR G045 HE 1 0min o 7RI T 18 28 K B 4%
RAEF T 7K 2 G BR g (3x 200mL) ZEHL, & IR A HGK FH ER/K (300mL x 2) BE¥k, A5
SR T 15  BUE IR AR , 73 BV P24 2 F= 4 T a8 o R e A R i vk Al Ak (10 % 418 . T
() A7 K L 75 B0 kR B4k &4 (58.0g,0.25mol , & AN BRI E50%) . 'H NMR (400MHz ,
CDC13) :8ppm 3.65 (s,6H) ,1.81 (s.12H) .
[0893]  C.4- (FHEEZEBEL) XA [2.2. 2] S hi-1- R A XIA[2.2. 2] ¢ -1, 4- R —
H i (58.0g,0.25mol) I H EE (600mL) ¥ I # 2 [m1 3, 2R /5 £ 30min P 0N SR AL 4
(9.8g,0.175mol) 7E FEE (100mL) FA7K (12mL) H I - K S SITR & P Rl i 24h Ja R 4 o B AR
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YRR MR e - SR 4 1R (200mL x 2) ZEHX LA (Rl fie— S8 2 dh A k) (22. 0g) o 8 hn A\ R R4
FrigK 2R ZpH=3, F FH .2 2.1 (300mL x 3) ZEHL . &I HLE FHEL K BER , i
BN T8 a4, 45 B AR P4 (30.0g,0. 14mol , Yt #55%) o 'H NMR (400MHz, CDC13) Sppm
3.65(s,3H) ,1.81 (s.12H) ;MS (EST)m/z=211.3[M-H] .

[0894]  D.4—JRXUGA[2.2.2] Fhi—1-FHERF G . 14— (AL L) XOA[2.2. 2] F e -1-H
fig (11.0g,51.8mmol) f¥) PR (80mL) & i H I A S A AN /K W (1M, 51 . 8mL, 51 . 8mmo1)
FAE R (8.8g,51.9mol) HI7K (10mL) ¥ - HETE B PTIE Y &k SEWEE ALK, VK A B Al
CBEBEES , RS AELLS CF A T 4h K PR A ((4- (B BRER) —RA [2. 2. 2] FF Ji-
1=k 3%) A28 4R (15.3g,47.9mmo ) B% T Lt (125mL) H, S8 S5 7E =3 T, 7E30min Y A
IR (7.7g,48. 1mmol) IO FERG » ¥ R SR & YTE IR N FERERE30min K s NV &4 1 I8
DA 25 [l 44, JE U FH O bE (150mL x 4) Bk« & 7 B9 HLIE R A AR B S /K i3 (150mL
x 2) ALK (200mL) Yeigs, 2R 5 S0 BB T4 o VB R 4 » 15 2 P24, 120M = W i ad o ek
FE LA (5% LR TR AT EE) , 753 BhR LG4 (4.2g,0.17mol, 33% I Fover
two steps) o'H NMR (400MHz,CDC13) : Sppm 3.64 (s,3H) ,2.27-2.20 (m,6H) ,1.98-1.94
(m.6H) .

[0895] E.4-FRJEXIA[2.2. 2] SFki-1-H R 4R XA [2.2. 2] S -1 - FH R 9 g
(17.0g,69.0mmol) 7E1.5LHI1 % S A BK I H Bl 24h A H 5 , [ B H LR (6N,
100mL) 1k, F5 FH 2Tk (6x 500mL) ZHX . & FF FI A WL Z LB IR EE TR J5 W 4i , 19 BIFR AL &
¥ (10.4g,61. lmmol , U3 :89%) , KoL Fi it — DAt Er T F — 2 FMS (ESD m/z=
169.2[M-H]

[0896] F.4-f23LXU3A[2.2. 2] - 1-H IR H Bg . (M4 030 [2.2. 2] E k- 1-H R
(14g,82.4mmol) [ H BE (300mL) ¥ ¥ H IR ER IR (1mL) o IR S EIAL 100, S8 G IR 46
AW (reside) T 7K (100mL) H , VR S W H LR .16 (200mL x 2) FEH . & FF 0B YU A
TR BR PR S AN /K I VR (100mL) « #57K (100mL) Peigk , 28 5 LW ER 4N 11 W 4 JF5 15 B bR AL &
) (14.5g, 0% 96 %) .'H NMR (400MHz,CDC13) Sppm 3.64 (s,3H) ,1.96-1.89 (m,6H) ,1.69-
1.64 (m.6H) .

[0897]  G.4-WIEAZEXIF[2.2.2] Fhi-1-H R 5. 7/£-78°C, 7£30min N ] 42 H XA
[2.2.2] ¢ Li-1-F R H iE (8.9g,48mmol) ) JG/K THF (150mL) ¥ H I N IE T 2548 (23mL,
57.5mmol, 2. SMA D Reit ) » FHE2 12 IO AL 4 (14g,98mmol) KR & H7E60°C R i H:3h,
T I N T AN G B KR (50mL) T K o 4 P A VA 0 4, BRI FH R £ B (150mL - x
2) R NG HZEE I G FHER K BES, IR EE T8, SR 5 R4 . TR AR Wid i 1 IR A i v
alifh (10% 4.1 TR I A ) 73 30458 7= 4) (6.5g,67%) o 'H NMR (400MHz, CDC13) &
ppm3.64 (s,3H) ,3.18(s,3H) ,1.95-1.89 (m,6H) ,1.70-1.65 (m.6H) .

[0898]  H.4-HEIEXOA[2.2. 2] Skt 1-H R g 4-H EEEXOA [2. 2. 2] SF i1 - FH R F g
(6.5g,33mmol) 7EA BN /K VAT (5% ,150mL) T [H] R 2h o YA H) J5 , S VA TR FH 6 18 1 Wk
(6N, 50mL) B4k J5 FH 412 <. T (100mL x 2) A2 H . & ANl Z S B BT 5 k4, 15 21
Ptk &4 (5.9g,32mmol , 297 %) , HIoFs #F — B 4L r HT T — 2B MS (EST) m/z
=183.2[M-H] .

[0899] 1. (4-HEEZEXGA[2.2.2] Fhi-1-45) G ERFRE . 14— AR [2.2.2] ¢
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Fi-1-HR (5.9g,32mmol) f) — &t (80mL) ¥ H I ADIEA (8.3g,64. 2mmo1) 4% Ak ik
B (13.2g,48mmol) FIZEHIEE (17.3g,160mmol) R EWES0C N At #EId 7 , SR Ja 72 I &
NRYE R A E I R A g R AL (5% FERIDCM) L 13 B AT T P . (9g, 31mmol , iR
96 %) oMS (EST) m/z=290.2[M+H]

[0900]  J.4-HEFENIA[2.2. 2] SE - 1- G Eh IR &k o 1) (4-H AR XA [2. 2. 2] - 1-3%)
I TRFEE (9g, 31mmol) B HEE (150mL) ¥ - IS HEA IR (0.5g,10%) o ¥ [ MR &
MTES0 CAEA R (50psi) THHEII I, SR fa i ik g o 8 o I IR A VB VR - K TR R s
T BRI (10% B IE, 50mL) H FEFE =il NI FE2h KRG IR W), ¥ T 5 5k R BI7 T
THF (20mL) IR -& PI7E iR FHFE Lh, U MU SR e R 5 0%, 13 B I =5 724 (3. 8g,
20mmo 1, §T % : 68 %) . 'H-NMR (400MHz , DMS—de) Sppm 8.14 (brs,3H) ,3.04 (s,3H) ,1.83-1.80
(m,6H) ,1.68-1.64 (m,6H) ;MS (ESD)m/z=156.1[M+1]",

[0901]  K.4-((IR,3S) -3-F2 3 L B & HE) —2- U-H AL XA [2.2. 2] Fhi-1-FE = L)
W g —5— F I % o [ 4— ( (IR, 3S) —3— 2 FE 30 L JE & %) —2— (FF L ik 356 ) mas g — 5 HH gk i
(1.2g,3.8mmol ; AL IR A i) FH4-H A XA [2.2. 2] Fhi-1- L Eh R & (600mg,
3. Immol) ZENMP (12mL) 1 F & P I ADIEA (1.03g,8mmol) o5 Fr #5398 & W0 7E ek I 5 R 7E
130°C T #FE3h. PSR & Yyid i e AHAE vk aliqh , 15 2 B 7 724 (230mg, 0. 6mmo , it 3
15.5%) o 'H-NMR (400MHz ,CDC13) Sppm 8.70 (brs, 1H) ,8.08 (s, 1H) ,5.40 (brs,2H) ,5.01
(br.s,1H) ,3.99-3.96 (m,1H) ,3.75-3.70 (m,1H) ,3.19(s,3H) ,2.37-2.34 (m, 1H) ,2.15-
2.11 (m,6H) ,1.99-1.97 (m,2H) ,1.90-1.86 (m, 1H) ,1.80-1.76 (m,6H) ,1.38-1.22 (m,4H) .MS
(EST)m/z=390.2[M+1]",

[0902]  sjfafs]58:2- ((1r,4r) - 4-FRREM O IEEIHE) —4- G- (ZHH ) XOA[1. 1. 1] k-
1-BE 50 mrnE-5-F Bt i

o]
HO,,, N/YKNHz
A -
[0903] N
CF3

[0904]  A.2-((Ir,4r) 4-FIEARCHEIL) 4- G- ERFEL) -XCA[1.1. 1] K- 1-2E
5 WENE -5 e o (1) (2- ((Lr,4r) ~4-FR IR LR G L) 4 (H JE I 2) mas g -5 FF I fi
(445mg,1.416mmo1)) FYI5mL NMPYE W H I3 — (=4 28) BUFA (1. 1. 1] ki 1-fZ Eh iR ik
(266mg, 1.416mmol) FDIEA (0.494mL,2.83mmol) ¥R J& K5 e S #E90°C N InHid 7% . LOMS &
N IR ) SR N AR o RH O BB AE S i B HPLC B alifk (U735 :5-80% L JiE+0. 1%
TFARIZKIFTR+0. 1% TFA) K =8 7 6 9, PR T 28 K ZARFR<5mL o % KR f5 F VA
RN A, AR QR ZEEL QIR) « & FERI AN Z MRS T 1, 198 5 W4 o 4 BT 45 ] 44
AT HEEYH @it StratoSpheres SPE PL-HCOsMP—# Ag# (FH H B e Hii) Wevss o ZERE T 28
KA, A3 EI2- ((r, 4r) -4- R O EE) —4- 3- R F ) XA [1. 1. 1] e -1-2
GIE) WEE -5 FE IR % oz A R I A R 1k a4k (0-10% FREERYIDCM, 1 481650mL 5 40mL/
min) KPS A ERRE T, B E2- ((r,4r) 4-FEF O REER) -4- G- (=HHF
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B8 WAL 1. 1] -1 - 3E) msng —5-F A% (135mg, 0. 35mmol , Y %24.8%) 5 'H NMR
(400MHz , DMSO-ds¢) Sppm 9.54 (s, 1H) ,8.41(s,1H) ,7.57-7.86 (m,1H) ,7.26-7.32 (m, 1H) ,
6.91-7.17 (m,1H) ,4.60 (d,J=4.29Hz,1H) ,3.49-3.73 (m, 1H) ,3.35-3.46 (m, 1H) ,2.38 (s,
6H) ,1.86(d,J=11.32Hz,4H) ,1.26 (br.s.,4H) ;MS (EST)m/z 386.0[M+1]",

[0905]  SEZJfaf5|59: 4— GRLT 34 3E) —2- (((IR, 3S) —3-F IR L 3E) & Hk) W5 g -5 ik e

O
[0906] ,Q )NI\YLNHZ
HO' N Nig )2

[0907]  A.4- GRUT ZE L) —2- (((IR, 3S) 32 IA L) 5 JE) Wsng —5-F e - 14— GRL
TR L) -2 (HF R f e 2L ) s e -5 e i (250mg, 0. 918mmo 5 3% A SCFriR & i) A (1S,
3R) —3-F = U (138mg, 1. 2mmol ; fiTetrahedron: Asymmetry 15:2051-2056 (2004) 7 4
) 77 7 4% ZENMP (10mL) H (VR A 40 IRNDTEA (374mg, 2. 9mmo1) o ¥ Fr 3V & #I7E100
C NP S MR A s i ) 26 BIHPLC 44k, , 75 B AT 75 774 (212. 2mg , 0. 69mmo L, YiL
75%) o'H NMR (400MHz ,CDC13) Sppm 8.86 (brs,1H) ,8.12 (s, 1H) ,5.53 (brs,3H) ,3.93-3.91
(m,1H) ,3.88-3.82 (m,1H) ,2.27-2.25 (m,1H) ,1.92-1.85 (m,3H) ,1.47 (s,9H) ,1.42-1.25
(m, 4H) ;MS (EST) m/z=308.2[M+1]",

[0908]  SEjitif5|60:4— CWIF[1.1.1] ke 1-FE &) —2- (YA -20-ML g -4-3E) & 3E) 15
e~ 5 F I i

0
oG
[0909] HJ\N/ g

[0910]  A.4- CWIR[1.1.1] ke 125 3E) -2 (H B 2E) mene —5-H g . [ 4-2-2- (AR
FL) mEnE-5-F i (3.0g, 16mmol) ZEDMSO (20mL) FH ) 4 £ 75 % HF I ADIEA (6. 2g, 48mmo1) A1
RER[1.1. 1] ke 1-feh e £k (1.9g, 16mmol ; % M80rg. Lett. , 13 (17) :4746-4748 (2011) i
%) KR A WITE60C R i sk2h, ARG BN K R AW FH LR LB AL, B IR B HLZ
TR RN T 15, 1 I8 Sk 4 , 15 2K =90, ZH P~ ) B e ki A el vk Atk (10% &
& ORI AT 19 2P R 74 (3.5, 14 9mmol , %893 %) MS (EST) m/z=233.2[M+1] ",
[0911]  B.4- (ROAL1.1. 1] k- 1285 28) —2- (R A 2L) mene —5-F ik . 7E0°C , ) 4— (WL
1.1 1] S 1- 25 AE) -2 (R AR AS) msnE —5-F i (3.45g,14. 9mmo1) FIDMSO (15mL) ¥
BN A AL E KB (8.4g,30% ,74.5mmol) AE A ALFI/KBE W (12.4mL,6mol /L,
74. 5mmol> 'Id‘/tEl's WIES0°C T HiEHE15min, SR )5 MN7K (30mL) J5 K o FE I B I (8] 44 S 46 e ok f5
EHETS BT =4 (3.5g,14.0mmol , UL Z94%) MS (EST) m/z=251.2[M+1]",

[0912] c.4 (X)zﬂ[l.l.l];jzk* 1- SR HE) —2— (HR 25 I At A28 ) v g — 5 P 9 fle A4 — (OB
[1.1. 1] k- 1-FE & FE) —2- (F LML L) msme -5 H {k A% . 7E0°C , K$mCPBA (4. 3g, 21mmo1)
SR R4 ROA (1. 1. 1] k-1 & 2E) —2- (R AR 2E) mene -5-F A% (3.5g, 14mmol) [
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THF (40mL) ¥R o S BI85 2 iy b AT W o T, 6 I NTR & Wik 4 - BT AR 7= @
IR AT (o ik Ak, (5% FEEFIDCM) , 7533 . 1gfI bR R &4 MS (BST) m/z=267 . 2[M+1]7/
283.2[M+1]7,

[0913]  D.4= (WIA[1.1. 1] k- 1-FE = FE) —2- (DU S —2H-ME iR —4-3%) & 3%) mEng —5—F ik
iz o ) 4— (RUER[1.1. 1] R ke—1-F G FE) —2— (PP 35 T sk Pk 55 ) 1o gt —5— PR Bk fi . 4— (U
[1.1. 1]kt 1-F 2 ) —2— (SRt i) s —5— FH Ik % (300mg) A1 DY & —2H-Nit iRg —4—fi £
iRtk (181.5mg, 1.32mmo1) FENMP (10mL) H [V A 4+ IIADTEA (426mg , 3. 3mmol) o 44 BT 151
EUAEL00°C Nt FEat 7% - 2R 5 S TR A 418 1 il 2% BUHPLC 2l AL, , 753 2 B 7 724 (221 . 3mg,
0.73mmol , YT Z67%) , NE ¥y K. 'H NMR (400MHz ,CD30D) Sppm 8.19 (s, 1H) ,3.95-3.88 (m,
3H) ,3.44-3.38 (m,2H) ,2.40 (s, 1H) ,2.09 (s,6H) ,1.88-1.85 (m,2H) ,1.55-1.45 (m,2H) ;MS
(ESDm/z=304.2[M+1]",

[0914]  SEfEfI61:4- CBA[1. 1. 1] k- 1-3E& %) -2- (((IR,3S) -3-FEIM O &) A i)
M5 I — 5 FF g g

(@]
SO Oil
[0915] HO N N/ NH

[0916] A4 CUIR[1.1.1] Rke-1-E 5 3E) —2- (FF 2L P sk 52%) Mg —5- F I i And— (A
(1.1 1] k-1 -2 2E) —2— (FF M 2% ) m e -5 H I % . 720 °C , 4 3- S S R iR
(4.27g,21mmol) ZpHLINA B4 RA[1.1. 1] R k- 1-FE 2 AE) —2- (AR 2L Mg —5— HH i i
(3.50mg, 14mmol , % A ST T IR & %) (I THF (40mL) V7R P - W T3 VAR AE0°C FIR & 1h, ARG
FEE T WG 22 PR , 12 R A P JE e e JsoAE: (i vk 44k (596 FRBERYIDCM) , 73 2131 0mg i
4= CUIR[1.1. 1] JRbe—1-FE 5 ) —2— (PP 3k 0 Ak k) s —5— FR Bk e Fd— (G [1. 1. 11K
fi—1-JE g Jk) —2— (FH AR L) s e -5 L IZ (1) VR S 40 , 9 i B ] 445  MS (EST) m/z =267 . 2
[M+117/283.2[M+1]",

(09171 B.4- (RGA[1.1. 1]Jke-1-FE2HE) —2- (((IR, 3S) -3 R IF O Jk) 2 AL) Mg -5
F R o ] 4— GOUAR[1. 1. 1] JRke—1-FE 5 Jk) —2— (PP 2L P Rk P 36k s g —5— ik e A 4— (A
(1.1, 1] ki 1-FE & 3E) —2- (F SEM Ik JL) s g -5 H kA% (300mg) 1 (1S, 3R) -3-& LI
i (152mg, 1.32mmol ; UiTetrahedron:Asymmetry15:2051-2056 (2004) H HEiA i) 77 vE 1 4%)
FENMP (10mL) H )98 &4 I ADIEA (426mg, 3. 3mmol) o ¥f Fr SR S I7E100°C FHtHEid K
SN VE £ 0 Bt i) £ RUHPLCAEAL , 75 B BT 75 774 (230. 2mg, 0. 73mmol , Y %66 %) - 'H NMR
(400MHz ,CD30D) Sppm 8.29 (s, 1H) ,3.91-3.89 (m,1H) ,3.69-3.62 (m, 1H) ,2.50 (s, 1H) ,
2.29-2.25(m,1H) ,2.20 (s,6H) ,1.97-1.83 (m,3H) ,1.41-1.21 (m,4H) ;MS (EST) m/z=318.2
(M+1]7

[0918]  sEjff62:2— CRIF[1.1. 1] Kki-1-FE& ) —4- ((IR, 3R) -3-F& I, 4- ~H IR
OV L2 W -5 Bt i
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OH

[0920]  AN-CWIA[1.1. 1] 8 ke—1-35) -5-JR-4- (PR 5E) MENE -2 1% . ) 5 -2 —4- (F
B i) BERE (1.0g,4. 18mmol) 7ENMP (10. 0mL) HH A 45 FEIE VR H MR (1. 1. 1] - 1-iZ 5
fR £k (749mg,6.26mmol , % 0rg.Lett., 13 (17) :4746-4748 (2011) #l|4%) FADIEA (2. 19mL,
12.53mmol) KRG PIFEL00°C FHiHE16h, S8 5 70 & T FR 23 7 5k R P 7E 100mL £, 1R
£ RIS 0mL IMBS PR S AN /K IS VR AR o 40 B 4% 2, /K2 HI50mL & PR L BR 2 B . & FF BB HLZ
2 TC /KRR LT, 1 U8 S5 el R v 4, 75 BIN- (RA (1. 1. 1] ke —1-3%) -5-1-4- (F AR %L)
I IE-2- % (1250mg, 4. 37mmo 1 , UL 105%) , N EMA , H T 75 3k — 5 Al Ak {8 m] i F . MS (EST)
m/z 286.0[M+1]"and 288.0[M+H] .

[0921]  B.2- CWIA[1. 1. 1] Rpi-1-FE & IE) ~4- (FHIE) mEng —5-F i o FN- (ROA[1.1.1]
IR SE—1-3E) —5— -4 (FF i 3E) msng—2- % (1250mg, 4. 37mmol) EEHK) (71.4mg,1.092mmol) «
FAErE (333mg,2.84mmol) 1,17 =R — (2RI IEL) — — %4k (196mg,0.349mmol) . = (=%
FEPIER) 4 4R (0) (200mg,0.218mmol) FIDMA (8.35mL) & 3 5 E90 C #E &5 N n#iad #
SR A FH125mL £ B8 £, T8 A5 0mL 7K B BE f e e A 8+ 3 . 7 S IR 2 , /K2 A 75mL
LR TEREL G IFH R TG 2 FH2x 50mLER /K VES% , & /KRB B T, 1 8 5 ik 4 &
TR o R I bR A0 38 3 e it v 404k, (0% -30% R B Cbe) B S 7= s &
HIEWgh 3 282- OUIA L. 1. 1] Rk -1- 2 & 2E) —4- (F B ) Mg -5-H i (566mg,
2.436mmol , Yx#55.8%) , A FE {4, 1TH NMR (400MHz ,DMSO—-d6) Sppm 8.81-9.08 (m, 1H) ,8.31-
8.57 (m,1H) ,2.55-2.63 (m,3H) ,2.11 (s, 7H) .MS (EST)m/z 233.3[M+1]7,

[0922]  C.2- (RGAL[1.1. 1] ke—1-JE 2 k) —4- (i) W ng —5-H it iz . 720°C , [a) 2— (XX
FR[1.1.1] k- 1-F 5 3E) —4— (FRRR L) msng—5-F i (566mg, 2. 436mmol) ZEDMSO (7mL) i
PR VA R I N 6MAE E ALK AW (2.030mL, 12, 18mmol) 130 % i AL & /K VA W
(1.381mL,12.18mmol) 4R J& , BHIR & WAE50°C N #tEE30min, R A VK/K (50mL) o o K B
() [l A4 AE VK HR A FE30min, 1 98, /K B3, SRS FE BB i 7245 °C T 1, 15 3112 (B
1.1 1] Bkt 1 -2 2) —4- (F A 228) Mg —5—F It fi% (410mg, 1.638mmol , YL %67.2%) .
'H NMR (400MHz , DMSO—ds) Sppm 8.41 (s, 1H) ,7.03-8.34 (m,2H) ,2.43-2.48 (m, 1H) ,2.35
(br.s.,3H) ,2.09 (s,6H) -MS (ESI)m/z 251.3[M+1]",

[0923]  D.2- (RGA[1.1. 1] ke 1-JR &) —4— (FF 2L PR e AL 1 e — 5 FR e iz « [ 2— (XL
FR1.1. 1] R k-1 8 3t) —4- (FERR L) meng -5-F k% (410mg, 1.638mmo) & & 4/
(39.0mL) H 6BV T A A NN 3-8 -2 (IR AR HL) -1, 2- | A 2R A e (514mg,
1.965mmol) o ¥ Frf5 % i AV MR AE AU N AEMN IR FE R HHE PN b K R SR A P TE I
JE R4, 52, N A B E AR B R B8 (15mL) N B3 6 [F 44 Fh 35 2 A == iR
NHEFELL, T UE IR GEEBEE AR R B R T LA/, 45 32— (RGA[L.1.1])K
Ft—1-J 2 JE) —4— (FF I P fis P ) Mg —5— FF 5t i (397mg, 1.491mmol , Y #8691 %) , [
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14 . 'H NMR (400MHz , DMSO—ds) Sppm 8.67-9.14 (m,2H) ,7.93-8.11 (m,1H) ,7.41-7.54 (m, 1H) ,
2.68-2.79 (m,3H) ,2.43-2.48 (m, 1H) ,2.02-2.21 (m,6H) MS (ESD)m/z 267.0[M+1]",

[0924]  E.2- (WIA[1.1. 1] ke 1-FE &) —4- (IR, 3R) -3-FHt -4, 4- —H IO HE
B mEnE-5-F kAL o 12— COUPR [1. 1. 1] e —1-3E G 3E) —4— (FF JL D Rk Pt 35 ) s e -5 ik e
(397mg, 1.491mmol) F1 (IR, 5R) 52 32, 2- —HI R U EE EhBR 2L F1 (1S, 5S) -5-2 -2, 2-
T O EE SR ER SR VR A& (348mg, 1.938mmo] , $i A ST IR & K FEDMF (4. 88mL) H ) $i
FEE M IMADIEA (0. 78mL, 4. 47Tmmo1) FFKs s A IMAAE90 C it 1 » A s BV & 4 5
A60mLI VKK o 4 BT A8 44T 2% ~ Lh, i 38, KIS, SR G FE S R AE45 C TR LA
AN AR B2 RO [1.1. 1] ebe- 1252 HE) —4- ((IR, 3R) -3-F2 54, 4- I B IR LR 5)
Wz E—5—H e f2— (RGA 1. 1. 1] e-1-J 2 48) —4- ((1S,3S) -3-F2 k-4, 4-—H AN
FEG KL mEnE -5 H AR VR -5 ) (481mg, 1.392mmol , Y28 93%) o %M k)i i ) £ 78 -k
SECHEAT 4> B ({fi FChiralPak AD-H,250X30mm I.D.H:, FHEEREESEM40% 4 E+0. 1 % S A
T /CO A FE , 7E VL IH 120mL/min FI7E38°C) o FE B It Hi K 1) S AL A ol iy 42 e 19 H 3RS
132mg (0. 382mmol) o G Wt Hi SR (1) e A A4 i 44 23 H 3K 15 120mg (0. 349mmol) .
[0925]  U%1:'H NMR (400MHz ,DMSO—de) Sppm 8.85-9.12 (m,1H) ,8.14-8.44 (m,1H) ,7.63-
7.90 (m,1H) ,4.47-4.63 (m,1H) ,3.76-3.96 (m, 1H) ,3.08-3.23 (m, 1H) ,2.43 (s, 1H) ,2.04 (s,
6H) ,1.87-1.99 (m,1H) ,1.66-1.83 (m,1H) ,1.04-1.47 (m,4H) ,0.92 (s,3H) ,0.82 (s, 3H) MS
(EST)m/z 346.3[M+1]%,

[0926]  U&2:'H NMR (400MHz,DMSO—-dg) Sppm 8.88-9.07 (m, 1H) ,8.25-8.45 (m, 1H) ,7.57-
7.90 (m,1H) ,4.46-4.59 (m,1H) ,3.78-3.96 (m, 1H) ,3.09-3.22 (m, 1H) ,2.35-2.47 (m, 1H) ,
2.04(s,6H) ,1.87-1.99 (m,1H) ,1.66-1.80 (m,1H) ,1.37-1.48 (m,1H) ,1.12-1.34 (m,3H) ,
0.88-0.94 (m,3H) ,0.71-0.86 (m,3H) -MS (ESD) m/z 346.3[M+1] il 5A SRR 2 Fnd
X ST 2 G5 K 1 AU A WD B SAR TG A, W 1R A A 2 CRUFR (1.1 1] - 1- 22
) -4- ((1S,39) 3-8 -4, 4- W B O IR R L) Mg -5 H Bt i o Ve 249 f A R 2— CRUER
[1. 1. 1] k- 1-FE %) —4- ((IR, 3R) —3-¥8 k-4, 4- — HIIEIF L IE &) msme -5 FH e A%
[0927]  SEIGH >

[0928]  A=¥pfb s

[0929] AW [E]) 43 HE2¢ NI 5

[0930]  JNKI1JUE (JNK1 Assay) o FH384FLHT 8] 73375 o't Il 7 v Il INK 1y 4 o INK 13 2
JEAE LU T I 5E 22 v Hh 384T - 50mM HEPES, 10mM MgClz, 1mM EGTA,2mM DTTHHO0.01 % It i
(Tween 20) . AT BB, 4 100nMAI UL ght™M#5ic iU 4EBP1 ik (Perkin—Elmer) F15uMf]
ATP5500pMFJ JNK1 (Carna Biosciences) —i2iR A, & FLH B 0 5 R AR 200l o 12 5E 75
Z 05 N E 1hIf g FH30mM EDTAFI4nM Eu—$T4EBPLIKVR & Wk 4 1k, B 1) & L in A 20ul
M2 1IEWR - 7EPerkin—Elmer Envision[#izas FiEAk .

[0931]  JNK2ME o FH384 LIS 1] 73 3 2 't il 5 ¥ >R Mt il TNK 24955 14 o INK 2300 5 A2 78 BA 1 Wl 58
22 MR IE4T - 50mM HEPES, 10mM MgClz, ImM EGTA,2mM DTTHI0.01% M5 (Tween) 20,24 1
JA BN, B 100nMIK UL ght M4RiC A 4EBP1 Bk (Perkin-Elmer) F15uMfKJATP5500pMf¥) JNK2
(Carna Biosciences) —#CiR&, 2FL A A B B AR R 200l o 1Z 3 5B 7E F 5 R & 1hHff
FH30mM EDTAFI4nM Eu-HU4EBP1ITR AWK 2 ik, BY A) & FL A ID N 200 L 1 28 111 . 75
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Perkin-Elmer Envision|#isEes FEEH .
[0932]  B. Z’>-LYTE® Z8le i

[0933]  JNKLlI5E - INK1 Z°-1Y TE® £% 5% e I 5 2 78 LA F 22 i 384T - 50mM. HEPES (pH
7.5),0.01%BRIJ-35,10mM MgClz, lmM EGTAFIImM DTT. il £ 1 OuL Bk = SR &4, o 4
A1.81-7.25ng JNK1,25ng2 EMAPKAPK2, 100uM ATPFI2uM Ser/Thr 04k . 1% & 78 5 i
FHEE 1ho 4 F K, F5uL i1 : 5128 B A B 5230 FJA (Invitrogen, PV3295) M2 Wi &
Vi AR IR NI E /NS R JE TE D e [ 15248 b sk A I 0

[0934]  JNK2{U5E . INK2 Z°-LY TE® ZR Ik S 52 /2 72 LA R 2 ph i Hh iz 47 : 50mM. HEPES (pH
7.5),0.01%BRIJ-35,10mM MgClz, 1mM EGTA,2mM DTT.#4% 1OuL ik S MRS 4, Horp &
£0.38-1.5ng JNK2,100ngk iEMAPKAPK2, 100uM ATPFI2uM Ser/Thr 04k . 1% & 78 % i
FHEE Tho 4 F K, BK5uLi 1 : 5128 B 1 B 5238 FJA (Invitrogen, PV3295) M2 Wi &
Y AR IR NI E /NS AR JE TE D AR ] 15248 b sk A I 0

[0935]  C. st P sE vk

[0936]  JNKIJUE o FECE 14 INK I 22 2 796 FLAR S XA 1E4T , AR A 100nL o e 241
SEWREEA6.6uM ATP (3fZATP Km) .2.64~5ng/mL JNK1AI1100ug/mL ¢ JUN. K INK1ZE LA T #
Pz ihy (20mM HEPES pH 7.6,0.1mM EDTA,2.5mM MgCl2,0.004% (w/v) Triton X100, 2
g/ml S HEE K (Leupeptin) , 20mMAFRB—H JH S, 0. ImM NasVOs —fR J5 M EE) HhHEATF6RE 28
J5 55 1E RS YD W 22 v (20mM HEPES pH 7.6,50mM NaCl,0.1mM EDTA,2.5mM MgClz,
0.05% (w/v) Triton X100) HHFBEffcJun— IR & - 44 INK1/c Junyi &3k (85u1) I A FI7E
100 % DMSOH # & #1751 (5ul) Fh , 45 21 e 2 (I DMSOM 58 I FE N5 % (v/v) o AL S JE P A
HFVR S Y AE N AT 150 Bl o IO 1OL7E 2% bt (130mM MgClo, 6mM it 75 HE B
150mMA B2 %f Al L 2R B8, 100uCi/ml v — [**P]-ATP) F1 110X ATPIT4E | M o ik [ N34T 604
B SR JE IS =R OER (7. 2% TCAZ IR FE) {8 8 1 BT i€ « S TCAN & 3043 %1 )5 , {3 FPackard
Filtermatel s B F= S SEAE B 30 €96 FL Ak (Mi1lipore MAHF CTH60) b . yiieEd) Ik
PR 2% (1 SR I BE U, 18 FPackard Topcount-NXT, i@ i N R TFECK: 5 N e JunH B IR 1 =
BEAT 52 5o BT PO 58 0 AE RIS 2595 N MRS T B T R AR 3 2 2R Pk ) 45 1F 33847 501 Cso
ELAEAANHEIFIRI AL, T2 LR o~ Jun B ER A0 & 22 5 IRMEL 150 %

[0937]  JNK2JIE o % M AE & FEI6FLAR S TN i2E AT , AR FH A 100BL o fe 24 I 7 W FEE M6 . 6
uM ATP (3f%ATP Km) ,0.2-0.53ug/mL JNK2F1100ug/mL cJUN. ¥4 INK27E LA F # B 22 vtk
(20mM HEPES pH 7.6,0.1mM EDTA,2.5mM MgCl2,0.004% (w/v) Triton X100,2ug/ml=4
Ak (Leupeptin) , 20mMAEFEB—H JMES, 0. ImM NasVOs B FFHEEE) th 4T R, R 5 5 1E i
Wik a2 P (20mM HEPES pH 7.6,50mM NaCl,0.1mM EDTA,2.5mM MgClz,0.05% (w/v)
Triton X100) AR c Jun—EE TR & - BE INK2/ ¢ Juniie &3 (8511) NN F#E100 % DMSOHH
FRRERT A5 (5ul) v, 15 21 5 2 B DMSOM & W B2 N5 %6 (v/v) o LB A A 1l 71V & 4
EZER TP 15780 M 1ORLAE B S M (130mM MgClz, 6mM AR R BEEE , 1 50mMs R %
RYFEHRNE , 100uCi /ml v —[*°P1-ATP) 10X ATPFFUE RN o ik B 3EAT6040 8, 48 il it =
AR (7. 2% TCAKIRFE) M 85 A RUTTE . STCARY & 304> 815 , f# FPackard Filtermatel
J2 S PRI A AR B 3R ot 896 LA (Millipore MAHE CIH60) b .3iuEd) FlRERE 22 b 3h I
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Ve, ffi fPackard Topcount—NXT, i INHRUHECK 2 A cJunHh BB IR £ Bt AT B &
(1) N 5 A0S E B IR 895 N REXT T[] R AR 32 52 0 12 1) 2% A T BB AT o T SR TCsofELAE 9 #1157
RIS, FEAZIRBE N, o Junff R LB 2256t BRAEL 150 % .

[0938] 4 A il e V%

[0939]  RAW264. 7R fRc Jun 240 & . RAW264 . 74 I [ 26 [F 4H 23 5% 35 WA g o0 (the
American Tissue Culture Collection) J7EH190% /= % % HEDulbeccol Bt Eagleds
24k (Invitrogen) < 10% g4 M5 (Hyclone) fl12mM L-%## % (Invitrogen) ZH B AE K 5%
FRIL YR A MBS AE 3T 'C R AE95 % 25 S5 % COorP 3% 9% K 4 Mo 4245 £ 1 . 0x 10°4
2T B 1) 25 BB Fh 96 FLAR H 1 1 200 L Y AR K 35 5 JE H 8 S 2 g Ak A I (30mM) 7
DMSOHR FE LA R , fE A I TR bt — B RE , SR I 21 & AL AR A L0k IS, 1R R
15uL, 1B &, it 54— &M & LA LT, &Y (DMSO) #RYEFF fE &K T A
0.2% .30 51 J5 , 41 i FH 2 B R N 25ng /mLI g 22 ## (ALEXTS Biochemicals) & . 52
BEAE N L0x A WOInadh A= K 1 7R B b 4 A AL LB AR ARV n o FE AR B dfl 35 7% Lh, 7R 2
Ja o, I E A R AL R A A 2R Y R & - R e~ Jun (Ser 63) M5E L (Whole Cell
Lysate Kit-Phospho—c—Jun (Ser 63)Assay) (Meso Scale Discovery) , f& 84 P= & 1 1 BH
F 7 22 R 63 _E R ALY e~ Jundk H BI7K 1, H 2 7R 92 phifl A HENaC 1 0k FE 38 hn
B2 E H350mM o TH R TCsofE A N R M NE AL SV HIREE , fE XL T, IR e~ Juntk
HI K255 (signal window) [1150% o 381 3R 2FNZR 3+ 1) JE L4 & W AE AR il 2
HH ) TCsofEL ¥ 790 . 01-30uMs

[0940]  Jurkat T-ZHAEIL-2774EM%E . Jurkat THHAE ek (clone) E6-1) I [ 35 [F 414155
FEY)RGEH O (the American Tissue Culture Collection) FF7EHRPMI164035 755 (&H
2mM L-7E iz Mediatech) M 10% a4 1fLiE (Hyclone) M % & /85 % =) 4 AE KB
FRIL YR T MBS AE 3T C R AE95 % 25 S5 % COorP 5% 9% K M 4245 £ 1 . 0x 10°4
BRI % R 4 P 296 FLAR HH Y 120uL ) 35 77 3 v b s R g Ak S W (20mM) 7EAE K
BRI RS SR JE NN B &AL A N 10X, AR BN 150l IR A i S — iR Ty &
30min. 7EFr A I FEdb H , A I (Z F IR #4ERFE 2R EEN0.2% . 304 8 e , 41 i
FHPMA (1R N 5758 PR 1 0 I i 5 294K B2 50ng /mL) FNPHA (FE A7) I ¢ 2= s 49K FE g /mL) B0
PMAFIPHAYE A il 45 1 LOx VA MUt A A 85 77 B vh I 4245 L 1 SuL R A B s n FE 40 R Al %
Fr6h o A0 38 i B0 TTHE TR, R IR R TAE 20 C AR AF R A TL-24 455 57 Pk
7 &5 (the Human IL-2Tissue Culture Kit) (Meso Scale Discovery) , #% HEA: = i i i A
PSS AR AT 00T o TH R TCoofBLAE 9 — 2 SN AL S VI IR L AR IR BE T, TL-
2P B 255 (signal window) f50% o oK H 3R 1K 2815 37 1Y JE Lo 4k, & A5 AV
5E HFI TCaofE U FE 050 01-10uM

[0941] By 7Y

[0942] KR BN R AR N LPS 5 5 [ TNF—a 7 A= Fllpe Junill 72 o L 14 CD K B BC57B1/6 /)N R
(4> H Charles River Laboratories,7JHdal20gHE) 2648 H 2 A& N — B FERBR T,
AL E R RIE R G225 8 kM FE S Kl AR KN FHEA20ug LPS
(E.Coli 055:BS) , F& H2.5mL/kgf) IE & EST K mskid  fE /N I N 45 T Img/
kg LPS (E.Coli 055:BS) fI£h/K , AR 20001 . 76 S LPSHT 15~ 180min, >R FILE & 1)1k
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9T 25 B E M RE AL A KT R ERRI/INER SR, FELPS I J5 90 73 Bh B 2 /MBS, 43l i
kO JUE 7 ISR A, IF B4 FMesoscale Discovery Platform?4) &5 JIE FNBH 52 i 107 2E 4T
peJun AT o 5 FH AT 25 4143 B8 il 2% I 2% 76 80 “C VA VR AR A7 B 243 HT o K F K BR Bl /)N B A
SEMETNF-aELTSAE & (Mesoscale Discovery) M58 TNF—azK ¥ 6 B JIE A B 52 15 i 78
Mesoscal e ALz M Hh SR AR R AL 3, A8 )5 I 8 B8 1 i & (BCARR 1 il & 1 71 &) I
WM& pcJun/K-F Mesoscale Discovery) o 1B ICsof B AE A & LML EYIHI &, (5% 7
& N, INF-ampc Jun/K T Ff Z X BRIERI50% . K H R 1 R 2R 3IF K F Lo b 52 BoR 8k
27N AE AN 5E H HLEDso B YE H 9 30-100mg /kg »

[0943]  7E KRR H BE AR B 11 2 FR 38 A1 771175 5 1 RS P i o PR 28 (NASH) AR o b e
PEWistar Kt (8 HCharles River Laboratories,7JEi) £EA% FH 2 BTN — & - 45 KR4
e FL TG B o 2 L 28 L R k78 (CDAA) 1 (Dyets Inc) Kik 128 ZETFHE 51 N % B Wi i,
TE2 JE AN 2 A 22 18], A R — IR B R & DV R4 KRR B e (b &4 . fEF 7T &
R Tk O U 2 SR L 53 B P A RUB 52 36 07 o oF B U 2H 2R AT A 2R %7 53 A, #EH&E (5K
FEAILL) BURIRAELL (picro Sirius red) Jefd Ja s A i AR YE B AT 4L R AT 2 &
R Ty i 38 3 PP U TR (490) 40 1 52 5 35 T (R ALTFIAST) B 49 B SR -4 o 59 40, B R B 2 e Jun
7K Pl THCE &, WiMa F. 4§, Lab Invest. ;89 (4) :470-84 (2009) flTid . i1 HEDsofH 1 A
TR EEREL SRR, (AR, FTIR A 4Rk i AR VE RS R/ Bp—c Jun /K -
HORE 0 B )50 %6 ook H 1 2R3 H Y FELL AU 5 1) O s BORE B /s 7E AR 5E o H
EDsofE ¥ H 910-100mg /kg

[0944] 2 4 Ak ) IE 5 45 FLAE A L 1P BALB /¢ /N ER (22-24¢g) 5 H Charles River
Laboratories, 3 ik HAEANEIF AR Z A @& B — A o F TP i% i) S %R (80-100mg/kg) /Fefir
% (8mg/kg) WRIEFRIBEAT IHAE &5 FLAMRHR R PR AL B ) O B2 IR A, 7E AR 5 1l AR % (1)
M A FH AR 6 . 022 5% 26 B HH A 4541 . H3-Ovicryl 8 445 S IEEER ik . F ARG, /N R
Fé R 45T ImLILIR Eh AR A% TR LA AR I B4, FF BB IE il B L & M AE TR 5 4 R T
KIS OB LS T 5 AR S5 3L 5 14FRA5E 1k o 38 O JIFE 27 )R 0 5 49 28 L35 4R 47 T
IEThEE (ALTASTHRIRAZL 22) BRI R AL 2240 7 o SCBR HE 4H 23 9 FHH&E (TR AKS A1) BORAR
PR YO AT LR 5 0 A, SR VP B IR 5 3L AR RS A i 280 1148 Fa B A L IR AE N
A & S48, FEIE R BEER ¢ Junfr) 7K P8t THCE &, WiMa F. %% ,Lab Invest.;89 (4) :
470-84 (2009) Frid . oK H 1 FR2 AL 3 LA S W) 2 s B0k 2 7R 7E10-300mg /kg QD
BYBIDIY B 7K P BT SERE T 14 A 38 A VIR B0 2R 4E AL AT/ BB R (phosphor) —cJun/K-FA
Guit g .

[0945]  ZF4EAL I DY S AL BRI AL L L HfEPECSTB1 /6 /N, (18 F Har lan, 7632 BB [ 4k 5 22—
24g) TEAH FH 22 B3 N — A o 3 3o B S A V59 CC 14 (0. 75mL/ke) IR 03 (15% v/v CCLafIH™
YIh) s — i =R BT A 4L AR IRCCLE ST AT 1h, 28 5B H — IR B H P Ik B B 0T 7t 45
WIS, BI28 KI5, Fridk sh) % FHE HVE MRVE 4 T R R e &) - FEA F0 45 1R, il O
U 2 ORISR I 2 R o JFF IR 2 2R 47 2 2R 5 43 , FEAEHRE (DR AKS R 21) BORARJE 41 G
6 J 6o A 7 A8 1 B AT A Ak ) B 3R AT 5 o L T MR (51 G 2% B8 ¥ R AT AL T ARTAST) F 43
BT RAEAN A AE D BE o 53 40, B R B R ¢ Jun ) 7K ~F i THC € &, WiMa F. %% ,Lab Invest. ;
89 (4) :470-84 (2009) Frid . K H R 1 F2 M 3H () Leql & 4 B /R 50ft 2 /R 7E10-300mg /
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kg QDEXBIDII & KT L5 JERE 148 I AR VIR B0 L £F 4 Ab A/ B R (phosphor) —c JuniK
T G iE B

[0946] Rz ik 1 ok B3 S A A0 . Al 2k Bl E P DBA/ 2/ B 73 El Har lan , 7E 34 FI| I 1) 44 5 g 22—
24g, Hik H AR FH 2 71 0& B — i FE B I RIE X, BB — R R W ES R E &R
(0.5mg/mL, 7E 10ORL I S ARAR ) , KFS26 8], 175 K B2 IR AR Al  7E 1 IR B 2y E ST AT Lh, 28
Ja B H — ke H R TR B B TS5 R, B3 A Bk6 8 5 , Bk s Rk & D &1k sa 7 —
RAIEMEVEA SN AR FUAF LRI, 388 5O I 2 )R L 5 40 B8 R Wk o B ki AT A 23 22 40 #r , I
TEH&E (T3 ARG A AT) ety foid 50 B2 JRE FEEAT 8 & o R H 3R 1 R2MIFR 3 (1) FE LAk 5 V4%
IRTE10-300mg/kg QDEBIDI 7 & /K- b Xo) 57 JBK J& B A 4 v 2 S 5 1k 41

[0947]  JfifitdiskE& =AY . EECHTB1 /67N R 75 H Charles River LaboratoriesdfibixX it
BNNIE N B D5 R NG BN R FFLE 12/ S R/ SR JE) 9 AR ATE 006 A R 22 8 FA S o /N R
FH 7 bt PR SRR I , % R U - FE SR 0K, JEIR B2 R (30uL ;0. 05U) VENUE N o AE IR %
FUEN E VR R D R RS LRSI R TR JE A e (BT R IR Y FH 24) W
(1 Ml FH 24) B 2 s g A &4 (K Ij FH24) 7R 18R 55 22 25 25 1 3043 B 1 2/ (Tl 97 A5
B B AR B R B 2 fa 4k GBITHLAY) 25 7 AE I A T8 b & H P AT 15 2 B
TRIEEIE WA YA B H — IREATIR Je A e FH 2 o BRI R /) B DRSS i 4 24 BT B
RIEF B304 5 1 5200 o /N BRZE 28 13 R iAT 22 SR AE o A% FH ImL 8 2% i SRV (PBS) 1EAT
SCAVE T REE , PR SWBC T4 o 45 SR 27 4tk o] 1) 4 o R BALEAE (it v 1 Wk 400 i L
P T T 240 T s v S 24 o AR b O 0 PR R AT 8 B o R FHHGE (DR ARRS AR AT) e fiidh =t g
3% (Trichrome) B TUNEL L (v 5 it 34T 41 21 2% 43 B - Tri chrome V) 1y 4% 5 i BT i 77 ¥2:
(Ashceroft%,J.Clin.Pathol.41:467-470 (1988)) WH£F 44k /™ B AL FE AT IR « K EH £ 1.
FofnF b LAy S W i s 7 10-300mg /kg QDEEBIDA &K T b % il £F 44k A5 i it
R R

[0948]  JRJEARAL . BEVENZB/NZW F1/NER 75 H Jackson Laboratories, fEiA BN & ATF4-
12 JE WS 2 8], FEak AR A FH 2 B3 B — R A A2 B R M SLERE S0 o TERIE 9T B T 46 B 5 SR 5
B H — R R B 2B TS5 R, KIA64 H J5 , ik sh#)°k R4 1V ik gh 1 — 2d S g
AW o AEFEANIEFT R R AL I 73 28 13 DL I AR AEEL TSA 7 v 52 d sSDNAR AZTE , [5] B U 72
PRGH IR AR R B R 1 GR2FR 3 1 F e A 04 B/~ 7E10-300mg /kg QDELBIDH 5
/K R A AR ELd sDNATE 48 127 5 2 4] o

[0949] "B AT 4E4L R UUORETY - M CD-1GS KR 75 H Charles River Laboratories,{&H
2979150-160gF 1k HR AR 50 46 2 17 38 N — JE o KRR P S Bl / 3% s e JRR I , =R X 438 FH
70% L BEFIR JFME AR RS (betadine) VH 5 H /R E £ SL B ) 11 2 5 55 ok IF A5, 042
GEZBSEFLNIR, BIRAREE Lem, FEAESS FLIR VI . DI 3 . 02258 26 55 5, LB IS - 725 IR
EEFLAT L, SR JERER — IR IR BRI AL R TR G, Frid sk A4 DB TE S T &
TR NE G AL FEAT RIS, 38k O JU 2 R 0T 29 9 B U o B I R AT AH 215 03 A, IR AE
H&E (JRAAE I AT) RIRIB AL Bla—FIF WIS & B e R 4e b 2T e & R H 3R
1. Fe2 g3 i F b fh S0k o 7E10-300mg /kg QDERBIDA 7 /K F %41 44k B a—F
NS B A ot 2% 535 0]

[0950] yEMEFR
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[0951]

1GR3 &AL & VA AL INK 1A WA = 6 o i) — P el 22 e 34T 17 0

R, R A L& B A &, A e, i & 7 TCso# K T~ 10uM, Fo A A &
A TCsofK T-200nM (% PE/KFD) , B L1 1Cs0 /T 200nMAIS00nM 2 [] (G /K TFC) ,
YL TCs0 41 T-800nMAT 1 uMZ 8] (i PE/KFB) , FIH B A ICs0 /T 1uMAT10uM 2 8] G 4 7K *F

A .
[0952] 1.
RS . AR
=1 MH
N # 4% r
1 P 4-(F @ R E)2-((Ir4r)4-22,2-= | 3763 | D
§ R AI)-TF S LR L) E-5- T B
-
.9
‘Ij’
2 o 2-(R T A& H)-4-(1R3S)-3-7 437 | 3084 | D
O \|/ &I B ) -5 P B
3 s | 2@A—RmTERE)IA(FAL|3142 | D
Q B )RS T BB
\PN[/ N M4
[0953] . I
4 % 2-((Ir,4R)-4-( = .7 R IE)FF & L & | 3864 | D
Q F)4-((1IR2R)-2- L3R R A & )
- o0 -5- P BB
N)\N
C\.Nif
5 - 2-44- = £ 3 @ K £]35%3 D
. H)-4-((1R,2R)-2- 72 JL 31 /%, 2 & JK)
- o5 P e
X
H:M /N
6 4 2-((Ir,4r)-4-2- 2 A R ¥ -2- )k e | 3362 | D
: IR )A-(F 7 SIS
b Q ’%‘f
Hﬂr:lujm
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fe &4 . R
A &H & # MH" | e
7 ” 4-((IR2R)-2- 72 S 37 % Sk R H)-2-(w9 | 3221 | D
- Q Q R -2H- v v -4- Sk K)o oR -5 Bk
HN N NH B'r‘c
HN“U
8 o” 2-((Ir,4R)-4- ¥ R 4% 3x T % £ 3494 D
4 : J)-4-(R)-v9 & -2H- vt wh-3- 6 & 2% )
HN:I':[/”‘
9 0~ 4( F 7 Ik B I)-2-((Ir,4r)-4- ¥ A J | 3083 | D
Q TR -5
T
[0954] "“O &
10 - 2(Irdn)-4-(=F L&A P EL )R | 3493 D
¥ & B )-4-(F 8 R B R-5- 7
kB
MY N 9
uﬂ‘I;‘T
11 : 2-(14- = 7 R [4.5) 5 b 8- b & | 3362 | C
"1,’1 B4 8 2 RS- T B
gl
"
12 e | 2A(Irndna-( 2 F R )-3F 2 A &|3083 | D
. H)-4-(F 7 I B IR) g v -5- T Bk
.5
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4% . | TER
MH
A &4 P23 AP
13 T A 89 F-#h 4k ¥4 3663 | D
14 -~ % 3 3363 D
15 o 1 3663 D
16 0 %2 3663 | D
¥ ]
ﬂ\I;I’ 4-(5- # Jk v9 & -2H- ot vl -3- Bk A&
= H)-2-((1rdr)-4- 7 B IR TR A K)
g:__»’ VR -5- Bk
o~ 4-(5- # J w9 & -2H- ok wh -3- K &
Q Q F)-2-((1r,dr)-4-F B AR T AR A L)
- 1"~\~(“‘ -5 BLAR ;
AE)-2-((Ir,dr)-4-F E AR T R A %)
4 gvE-5- P LR 3
Q’ Q 4-(5- # % v9 & -2H- vk wh -3- A &
T . T FHE)-2-((1r,dr)-4- 7 FIER T R &)
[0955] ,-«11;/ BRS PR A
HM N
17 . o” 4-((1R,38,48)-3-#2 Jk-4-7 Jkzr 2 )k | 378 D
Uw - £ HR)-2-((Ir,4R)-4- 7 F L3R & &
beg
HM =N
18 0" 4-((1S,3R,4R)-3-# Jh-4-w Jk3r e & | 378 C
o A £ AE)2-((Ir,48)-4- 7 B IR T R &K
bog
HM N
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W R P 135/242 T
&% .| ER
A & P4 MH K
19 o” 4-((IR3RAR)-3-#2 J-4- 7 Jhar 2 dk | 378 D
é*"" : FE)2-(IEAR)-A- T 3T 2 2 £
20 . o” 4-((18,38,48)-3- 7 Jk-4- ¥ Jksm T )k | 378 D
~ A B H)-2-((1r,48)-4- ¥ F I3 T R &
n.'d:ln/:‘\'l'/m
21 1 2-((Ir,4R)-4-( = . P A AR)FR T L & | 4005 | D
- 2 #)-4-(1R,38)-3- 2 A 3R T 4k B A%
O 5-5- T Rk
X
22 L 2-(Ir4R)-4- %2 sk -4- 7 3 e L & | 3645 | D
O‘“ 2)-4-(IR,38)3- 7 A 3R T 2k B
¥ vZ-5- 1 B B
23 o 4-(IR3R)-3-72 % -3-F A T K & | 3785 | D
D ' $)-2-((Ir,4R)-4- 7 R & Ik R )
H.’I:I/"/Tm
24 o~ 4-((IR,38)-3-72 &-3-F R T A & | 3785 | D
i . J)2-((1r,4R)-4- ' L3R 2 L & IE)
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Y .| ER
A &H & # MH" | e
25 o 2((Ir4S)4- 7 & % % @ % £ | 3632 D

hopt P)-4-((S)2- B o % A 2 B IR
q Q vZ-5- BB
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