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Compounds for use in the treatment of human immunodeficiency virus

(HIV) infection are disclosed. The compounds have the following Formula (I):

O YA Y2

including stereoisomers and pharmaceutically acceptable salts thereof, wherein R', X,
W, Y!, Y2 Z!, and Z* are as defined herein. Methods associated with preparation and
use of such compounds, as well as pharmaceutical compositions comprising such

compounds, are also disclosed.
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AEXN—#—SEBEH T —ERHBFERESBE R° B
@ & EX-E-SAMEGT —f R°AIARRHHBE
R°BE -EX—E—SEBEFDT Z# ROEIERE
BE RBE  -EXN—E—SEBESD > —FE RRBEIE
REGSE R BEE -
ER—EBEEfT X B-0-- EE—F HLBEEH
72" hE  cEBF—EBEEFT X B-NZ-- EE—H
BWEHH X B-NH-- E5—HBEH F - X B-CHZ- -
ER—EBEFF > X B-CH,--
® EE—EBEHP 2 B —#R-CH,-- EE— BB
B Z2'R-CHy- - ER—BABERF > 2B —# -
EE—HBEEHDT Y YSEBIEE FEXR
SEPE -
EE—BEBEMT R GELE-—FEIEHNR - TE—F
EREMF R BA-FEEERL2-EFH -
EE—BERBEHT R BEE -HEE—BEBEZHS
R' B O g £ o
EHE—EBEHN+T R GEZEV-EIZIR -
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ER—EBEHDT R GE—EIZINR - F#8—
EREHT R BA-FEER2-AEHR -
ER—AEBEST R GE_BEIEMNR - £#&—
EBEFHT R B 24-"HFHE  23-ZHFE - 2,6-
EXE -3-F4-EFHE  34-"ZFHFKE  2-F-4-8FEHE
B O35-ZHEEE - EX SEBES T R'BE 2,4-
;AR E
ER—EBEHT R GE=ZFEREHMR - EE—F
EgmEgh R' B 2,4,6-ZHFEEX 2,34-Z5FH
XR—E— S EBEEHS R B 2,46-ZHEE -
ER—BEBEEDT R B IZHFEEI-FEER 2-
BENEE-4-HEE -
E—EEBEf T RE-EREEARY Hea—
B b fr ot 2 X (1)~ (I1-A) ~ (II-B) ~ (II-C) -~ (III-A) -
(I1I-B) ~ (III-C) ~ (II1-D) ~ (III-E) ~ (III-F) ~ (I1I-G) ~ (III-

\F

¥

H) + (IV-AA) ~ (IV-AB) + (IV-AC) ~ (IV-AD) - (IV-AE) -
(IV-AF) + (IV-AG) » (IV-AH) + (IV-BA) » (IV-BB) » (IV
BC) + (IV-BD) * (IV-BE) + (IV-BF) ~ (IV-BG) - fI (IV-BH)
ZIEEYHFE—F DHEIUBEBYXBE LITEZN
B, FIRE N ESHERE WEHZUEER -
F—EBRElRHBE—EEHBERAERNEN W AT
~ & (1) ~ (II-A) ~ (II-B) » (1I-C) ~ (III-A) ~ (III-B) ~ (III-
C) » (III-D) + (III-E) - (III-F) - (I1II-G) - (III-H) - (IV-
AA) ~ (IV-AB) ~ (IV-AC) ~ (IV-AD) + (IV-AE) ~ (IV-AF) -
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(IV-AG) ~ (IV-AH) + (IV-BA) + (IV-BB) + (IV-BC) ~ (IV-
BD) - (IV-BE) ~ (IV-BF) » (IV-BG) + {1 (IV-BH)Z {1t & %
PTE—ZFNHBEEUVEERZAREEREHEAR
FREBRZAR HIV iz HE - S—EBEFRME &
RHERBEREAREND LK XA - (II-A) - (II-B) »
(I1-C) ~ (III-A) + (III-B) ~ (III-C) + (III-D) ~ (III-E) ~ (III-
F) ~ (III-G) ~ (III-H) + (IV-AA) » (IV-AB) + (IV-AC) ~ (IV
@ 2D (IV-AE): (IV-AF): (IV-AG) - (IV-AH) - (IV-BA) -
(IV-BB) + (IV-BC) - (IV-BD) + (IV-BE) + (IV-BF) - (IV
BG) s MI(IV-BH) Z L& FHE—EXHEBEZHE WL ER
ZAREENERESERFTRERR Z AN HIV B %
Z A e
ES—BEREMNF  BHEW LMz LdO - (J1-A)
(II-B) ~ (II-C) ~ (III-A) ~ (III-B) ~ (III-C) » (III-D) - (III-
E) + (III-F) ~ (III-G) ~ (III-H) + (IV-AA) + (IV-AB) ~ (IV
@ AC) (IV-AD) - (IV-AE) * (IV-AF)+ (IV-AG) » (IV-AH) :
(IV-BA) - (IV-BB) + (IV-BC) ~ (IV-BD) + (IV-BE) ~ (IV
BF) ~ (IV-BG) » Mi(IV-BH)Z{tbh&aW P E—BHNHEZEH
YRR ERBEEAXNERARLERERZ AN HIV BE 2 H
B ESF—AEBEAPT > #BEOLAKZXO) - JI-A) -
(IT-B) ~ (II-C) ~ (III-A) ~ (III-B) ~ (III-C) ~ (III-D) ~ (III-
E) ~ (III-F) + (I1I-G) - (III-H) + (IV-AA) + (IV-AB) ~ (IV
AC) ~ (IV-AD) + (IV-AE) » (IV-AF) + (IV-AG) + (IV-AH) -
(IV-BA) ~ (IV-BB) + (IV-BC) + (IV-BD) + (IV-BE) ~ (IV

872705 -41 -
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BF) - (IV-BG) - I(IV-BH)Z L& FE—F S H B4
YRR EFENFBENBREEERARERZ AR HIV
FZ AR -

EES—EBEHP  RBEW LK (D (TI-A)
(I1-B) ~ (II-C) ~ (III-A) -~ (III-B) + (III-C) * (III-D) - (III-
E) + (III-F) ~ (I1II-G) ~ (III-H) + (IV-AA) ~ (IV-AB) +~ (IV
AC) - (IV-AD) + (IV-AE) + (IV-AF) + (IV-AG) ~ (IV-AH) -
(IV-BA) + (IV-BB) » (IV-BC) ~ (IV-BD) - (IV-BE) + (IV
BF) » (IV-BG) » M (IV-BH)Z L& FE—BNHEEH
KRB E2ERZHR

EE—EBERBEM P 40 EFrH LA (TI-A) -
(I1-B) » (II-C) ~ (III-A) ~ (1II-B) + (III-C) + (III-D) ~ (III-
E) » (III-F) ~ (I1I-G) ~ (III-H) ~ (IV-AA) + (IV-AB) + (IV
AC) » (IV-AD) » (IV-AE) + (IV-AF) + (IV-AG) + (IV-AH) -
(IV-BA) + (IV-BB) » (IV-BC) - (IV-BD) - (IV-BE) » (IV
BF) » (IV-BG) - M(IV-BH)Z L&YW E—BFHHEBEH
YRR HIV AN EREEZHR -5 —HEEBEH
oo f gt B AT A 2 = () ~ (II-A) ~ (II-B) ~ (II-C) ~ (III-
A) ~ (III-B) ~ (III-C) ~ (III-D) ~ (II1-E) + (III-F) ~ (III-G) -
(I1I-H) - (IV-AA) ~ (IV-AB) - (IV-AC) + (IV-AD) + (IV-
AE) + (IV-AF) » (IV-AG) ~ (IV-AH) » (IV-BA) + (IV-BB) -
(IV-BC) ~ (IV-BD) ~ (IV-BE) + (IV-BF) + (IV-BG) » I (IV-
BH)Z &P RE—FHHBEARKYWHR HIV AN HE
s EREEZRHR -

872705 _42 -
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fE T Mok prat =)~ (I1-A) ~ (II-B) ~ (II-
C) ~ (III-A) ~ (III-B) ~ (III-C) ~ (III-D) ~ (III-E) ~ (III-F)
(I11-G) ~ (III-H) ~ (IV-AA) - (IV-AB) - (IV-AC) - (IV-
AD) + (IV-AE) » (IV-AF) ~ (IV-AG) - (IV-AH) + (IV-BA) -
(IV-BB) + (IV-BC) -~ (IV-BD) - (IV-BE) - (IV-BF) - (IV
G) MAV-BH)Z L& AEBE - MEMAAXHK
(I) ~ (II-A) ~ (II-B) ~ (II-C) - (III-A) ~ (III-B) ~ (III-C) ~
Py (I11-D) ~ (III-E) ~ (III-F) ~ (I11I-G) ~ (III-H) - (IV-AA) -
(IV-AB) + (IV-AC) ~ (IV-AD) - (IV-AE) - (IV-AF) - (IV
AG)+ (IV-AH) » (IV-BA) -~ (IV-BB) -~ (IV-BC) * (IV-BD) -
(IV-BE) ~ (IV-BF) ~ (IV-BG) - M1 (IV-BH) Z &% + &
R' R*-X-W-Y'~Y>*-L-2"-2" 2% 5% z* HHEF
MZRENARETHIIMEEMAEBEF R/ J)-
(II-A) ~ (II-B) ~ (II-C) ~ (III-A) ~ (III-B) - (III-C) ~ (III-
D) ~ (III-E) + (III-F) -~ (III-G) - (III-H) ~ (IV-AA) + (IV
@ AB) (IV-AC) (IV-AD) - (IV-AE) * (IV-AF) » (IV-AG) -
(IV-AH) ~ (IV-BA) + (IV-BB) - (IV-BC) - (IV-BD) - (IV
BE) + (IV-BF) » (IV-BG) ~ f1 (IV-BH)>Z {t & ¥ 19 B 4 £ 40
TR RN L2 AR HABES - o &
HEMEBREMNR/XFFENHBEPNETHEE R
R*~ X~ W-Y'~ Y~ L2z 22 22 5 Z* Bl e B
EZIENBERT  JUEBEANRSERRETUREE
BEREMR/HFENGEEMBRENAREZ LRI E

G R R AE A B W E N - |

:u:
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MBEEHEMAEHERESE - X0 JI-A) -~ (I-B) -
(II-C) ~ (IV-AA) -~ (IV-AB) - (IV-AC) - (IV-AD) - (IV-
AE) » (IV-AF) » (IV-AG) ~ (IV-AH) ~ (IV-BA) » (IV-BB) -
(IV-BC) » (IV-BD) * (IV-BE) » (IV-BF) ~ (IV-BG) + f1(IV-
BH)Z{b&¥ » & z'f0 22k 2'f1 2° — & sk -L-T LA
SEARNARETR - Bl BRIZEESYTERS :

H O F H 0 F
o o=
- Y N g RS
CooOry,  QUTT
e @] F 0 F
O OH O OH
’ i3
3 3

F

H o H i
7Y NN
K}fofi
0 F
Ho oH

3

S EEH Y

HRTREHN  EXEREEOT  AXFRLZEE
MUBEREERKENFARREBEZEHAR? - AXABRZ
BRERVWEBREADMLEEYNTIZ—ZH  BE LT
HEEZHEE WREEER - ADMEsWhUERE:
FREB YR ERRURANEFERERT T - (DL
EYMHESE T HMNEZERKME D)W LT AP A
AME BENRENBETHARETZERNE R 5 iR
E o EEEAERBELNG  AMEEsWURLY 25 mg 2L
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500 mg EGFHENEEEARY P  EHEARBEHF -
ROMEEWHBULY 100 mg 2L 300mg P EFAENREEHA
EE e EEEERBENS  XOEEWHULY 25 mg-
50 mg - 100 mg - 200 mg -~ 300 mg -~ 400 mg 5% 500 mg
ZEGFERBEHEY T -
RAaRAINRBEBEEARN YW IAZHLEYREER
Z L ESNECREGEHAFEEUR RN ER T #EZ
o CHREEAET AELHBEHARVWGEHESEAZHEL
EYHEBEEBELTESNERE  WEBSREE & MR
B BEEREERBETAHIEARKER - FEE - HEX
REBVAZZHE  FOEA - -BE- WA - RLE > ®WE -
B B B RAR - REBR - WX MRS
B -REZSEBEARYNRIEREREEEARARRN O
BB &% H®A-FBSI -FF -&F - -HE B
BEAN - FRAZSHZBEEARYUEEST B E/E
@ HERIERERSURERBERELEVITFNAL - K%
REFPERERNBEENEAYEN —ZHEELNR A
Hobflao BT AhE-—HEEMN  HREBEEAZEZE
HILEYNERUTEWSZEREEN HEZSFHIENE
MAEZRCHAN A TZERMERETZ R #
W > 2 B Remington @ The Science and Practice of
Pharmacy > % 20 AF (Philadelphia College of Pharmacy and
Science) - EERBERT » FREZHEXYW S HFERAN
ENAZHLEYHEEZ P EZTNE  HAREBER

872705 -45 -
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BAXF BB REEBZRERERK -

AXFBERZBEEARYGAERRERSEPRATDN
FEEE  -fla EXEAERBEF  ERAUNTHEE
REERYARERESALYHLELEYHEER R EKBER
RARMBRS H-LEEEBEOF - FI0FEEEED(E
EHYBFRBEBFIROIPK - FEEUEEBEAXZHLES
MFELBEBH R OERAMERE LSS B BRNE T B ZEK
WX RENIEED -

REHZEEVMHRKRFZBE LT EZHNEGLUER
AFREBERE ZEARERERGEERZGERERZR
EEEYWHNEE  LtEWABAREMLNEARE ' 2%
WEl BE - —REEBEE M0 e ) R 2EKX
MR R ZYEHSES  TEREXKRLZ B EE
B RIEEERIEHELNERNMmE

5B

E—BAREM T RHE-EBEENBEHELRNESR
Bz A8 HIV 2 HZE > HEesHaFAENE
WAXFBRZEEY NEBEZLTEZONBE > HEE
EREN—HNIERIINEFERESHRERZA -

E—BEEEM T RHUBEARY  HE8E K XM
BRZIAEEY  HEBELTHEZHOE > BH—-NEESI
WERERBES  NMEBELITEZINEE  HREIEE

Bl -
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E-EEBEA T ERESEE > HE S K LS
RSy NHBHLUBSNE H-RNSEBIG
Y3 LR |

L ABER T > BAEERT B HIV B o b

o E—BEBEG > S BB % EE B T ER
T R4 HIVEOBN&E - RS %2 HIV I 504
B RSy HIV REM4E  KEH$KEy HIV KT

@ THITEIB - HIV S SEEGIA  HIV I b B (R i)
BB E B - M A& B (B4 CCRS 1 &% - gp4l
00 %0 7 (B B & 40 %0 BI)AD CD4 WF #1040 &) - CXCR4 0 4
% - gpl20 M &IA - G6PD A1 NADH-4 1k B il & B - 48 13
HIV BB CRBHGH" fla > BEES 0
BB H I LS WENES WO 2013/006738 (Gilead
Sciences) ~ US 2013/0165489 (University of Pennsylvania)
f1 WO 2013/006792 (Pharma Resources) ™ Ff 18 ;5 & - % ¥

@ P UMEBRE - MEMEREE HIV 2HY  REES -
EEIMAREY D BALEBGREATH Y —X%
& .

(1) HIV ES & > (680 h T HaER s

4 2% % 3P & (amprenavir) ~ [ L 3} % (atazanavir) -+ 1§ ¥
5o % (fosamprenavir) - &1 # 35 #& (indinavir) + 3% UC 3§ &
(lopinavir) ~ | # BF & (ritonavir) ~ 25 3E 3§ & (nelfinavir) -
Yb 25 JF & (saquinavir) ~ % B 3 & (tipranavir) - H & 1 &
(brecanavir) - # B¢ F = (darunavir) + TMC-126 - TMC-

872705 -47 -
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114 -~ E # B H (mozenavir > DMP-450) -~ JE-
2147(AG1776) ~ L-756423 ~ RO0334649 ~ KNI-272 -~ DPC-
681 - DPC-684 - GW640385X - DG17 ~ PPL-100 ~ DG35 ~
K AG 1859 ;

(2) REgBEy HIV EREFHRIFZEEANFE > X

GEBEBHTIHRERK ZEFH © K& 2 K (capravirine) ~ K
>k B #K (emivirine) ~ Hf #iI & UE (delaviridine) ~ K E & &
(efavirenz) -~ #F E fI F (nevirapine) ~ (+) & M = .
A(calanolide A) -~ K g & #K (etravirine) - GW5634 - DPC-
083 - DPC-961 - DPC-963 ~ MIV-150 -~ & TMC-120 - F]| T
& M (rilpivirene) ~ BILR 355 BS ~ VRX 840773 - % # & #k
(lersivirine)(UK-453061) - RDEA806 - KMO023 1 MK-
1439 ;

(3) KRBz HIVZEHHEE > H&GEBSBHTI A
Moz B E % % E (zidovudine) + B # it &
(emtricitabine) ~ X ¥ Pl & (didanosine) -~ F fth X
(stavudine) ~ F. 7§ fh /& (zalcitabine) -~ HI K X
(lamivudine) -~ [ B £ & (abacavir) -~ fF % &
(amdoxovir) ~ X K fth /& (elvucitabine) -~ [ & X
(alovudine) ~ MIV-210 - *-FTC - D-d4FC -~ B #f #tr /&
(emtricitabine) - 4 B (phosphazide) - 8 B X E & B
(fozivudine tidoxil) ~ [ 17 7 & (apricitibine * AVX754) ~

GO

KP-1461 -~ GS-9131 (Gilead Sciences) &k B X E 0§
(fosalvudine tidoxil » {¢ §j & HDP 99.0003) ;

872705 -48 - S
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(4) REHBZ HIVEZEERNHE » EEGESHTI
FTAE B Z Bf 4l ¢ F 56 18 ¥ (tenofovir) - EEH B H B E
(tenofovir disoproxil fumarate) - & K [ = ¥ 18 &
(tenofovir alafenamide fumarate » Gilead Sciences) ~ GS-
7340 (Gilead Sciences) ~ GS-9148 (Gilead Sciences) ~ [9] &
18 & (adefovir) ~ [ {& 18 & f (adefovir dipivoxil) + CMX-
001 (Chimerix)g CMX-157 (Chimerix) ;

(5) HIV BEENG K » X4 %8 H T AR E
H EBERE BERZRZUTEY  HER HEBZTHE
o~ 35- "MW EER - 3S5-“MSBEER A
V- &= EB=ZBBZTTEY -  MEBRFXZE
MUFBE R Z B ZTEY ~ & RJT (tyrphostin) ~ R JT Z 17
EY - WMRE - MWMEEZGTEY - S-1360 - AR-177 ~ L-
870812 ~ Kk L-870810 - & % #& & (raltegravir) - BMS-
538158 ~ GSK364735C - BMS-707035 + MK-2048 - BA
011 2 & & & (elvitegravir) ~ ft & #& & (dolutegravir) &
GSK-744 ;

(6) HIV JE (L B £ B & B8 Il & B (NCIND) & #5
BB K BI-224436 - CX0516 - CX05045 + CX14442 - WO
2009/062285 (Boehringer Ingelheim) ~ WO 2010/130034
(Boehringer Ingelheim) -~ WO 2013/159064 (Gilead
Sciences) * WO 2012/145728 (Gilead Sciences) * WO

2012/003497 (Gilead Sciences) ~ WO 2012/003498 (Gilead
Sciences) P FAfB R~ Z L&Y  BEZU2XSIBZAFRE

872705 ~-49 -
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HRAEXF

(7) gp4l HIHIE - HGEBH T REKZEHE @ B
% & i (enfuvirtide) ~ 75 5k & #r (sifuvirtide) ~ ¥ @ & %
(albuvirtide) ~ FBOO6M ~ & TRI-1144 ;

(8) CXCR4 1 4] % AMD-070 ;

(9) #EAHIF B SPOLA ;

(10) gp120 # &I 7 BMS-488043 ;

(11) G6PD K NADH-& 1t g #ll & & 4 K T (immunitin)

(12) CCRs #IHIFK » HEHEEHBH TIHIFREMNZEFS -
fo] fiI & % (aplaviroc) ~ 4 72 4 %5 (vicriviroc) ~ &K fIIl 4 5
(maraviroc) * f& J& 4 % (cenicriviroc) + PRO-140
INCB15050 « PF- 232798(Pfizer) » fx CCR5mAb004 ;

(13) CD4 Mt Z &I B » HE A EBS HTIEKZE
48 : {5 % B B (ibalizumab)(TMB-355)f1 BMS-068 (BMS-
663068) ;

(14) ZEYEg N2 MBEE > HEGEBEHTI AT K
ZEEeH ¢ EEL G fth (cobicistat)fl SPI-452; K

(15) HAth’aH HIV Z %Y HAZEBMHTHATHEK
~ B 41 : BAS-100 - SPI-452 - REP9 - SP-01A - TNX-
355+ DES6 + ODN-93 + ODN-112+ VGV- 1 PA-457(H &
I & (bevirimat)) + HRG214 + VGX-410 + KD-247 + AMZ
0026 + CYT 99007A-221 HIV - DEBIO-025 - BAY 50-
4798 ~ MDXO010( 5 ¥ #| # & (ipilimumab)) + PBS 119 -
ALG 889« & PA-1050040(PA-040) -

872705 -50 -



201441224

kHEE
EHERERBEOYT  AXHBRZILEY  HHEE
FEESHNE GEZ = URNESENS I IEER

HWE o EELHEBEHT  AXFBTZLEY  NER
BELUBESHNE GR_EZNNLEERES c EEME
BEST  AXHFBETZLEY  NHEBE - THEIH
B GEZERNNEREES ERINEBEN P

@ FHFBAZLEY RABHLUEINE KA
SDHREBEIESG - = - = - WK E S E NS 4655 B E
A EBEEEEAEE Y AEEER > NEETEE R EE
ZHEEE cEE B EEBEHNT  AXHFEBRZLESE
Y REB®E U BESNE AAKESEY HIV K
B A B A K A Y HIV EREMGIBES - 75—
HEABEANT  AXFBRZAEYW REBE A
S GHEFESBEY HIV RERMEEM HIV 24

@ HOHZLEWASE HE—SEBEAT  AXHFHT
ZiE&Y REBHELTUBEINE > AHEKE$EY HIV
BEBMEE - KESEY HIV EZE0&E - /1 HIV
EOMINHZEEMES -  E— B EBREH P - K H
BRZ(bey HNABHELTHESHNE  GEKEBNEY
HIV BB - K@% HIVIER T m > f
MARBE N 2HERES -

EELEERBEAT  EAXFBRZELEWE—RS
BU LB EMmAREESE  AlYeE S U E R
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HEHERE  EHARER  ZESTU NS KK EE
KT -

ERERBEA T AXXFMBARZEEVHRE XD
BRI EFERESRKANEREEREEZNE — 4
PlanEEARORKEZERE L -

EXFRERREN ST  AXFABERZIEEDHE KD
BEINERE —ERE FAXFBERZIEEDE-HE

BEINERBEZARNKREREGEAXHABRZILEEY
M—HEZRESIINEERNEARREAKE  E/EFF
MENAEANXFBRZIEEYHN —RZESIINEREREF
EREBENEA

HEARECERE-—XZESIHINEFER ZARZ
% Bl ERT-HUIESINEFRRZEY - BoE
HKBNGFAKEAXABRZEEYNEMLCEE - g4
EF—SEBERT  ABREAXHBRZILEHE E A

 BMEAEBVRBOEAKRE — D E S I IEEE
BEAE  NF EHMULEBEHT  ZRRE-—HNZES
SR ERBINEBEUEE  HEFERDXNBOERNKERL
IRz teYNENRE E-—SLHERBEOFT » LG
AXFERZteELEE  #FZE& /DR
1-12 NP KE-NSERIINEFERFNELHE -
EHMEBEYT  ARE-XNIESINEFROEN
BlE > BEER/NEM@ W 1-12 /NEF )R K8 KX ATIE
NZIEEMHNWEMLRE -
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TIEHRANEARAZAECEMEAEEDEEYIZ
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Hep R' X W-Y' '~ Y2 2" 22 5 Z2* fat0 R FisE
- -FEHEBNE: AEZERMECFEHEHEMNT
HEHAEZHEEMEBCN I F AR ERELEY - IR
HEENWE  AEZERWNEREHUEOOT XKz 5
X ERHEEESNY  UHBEECERARSE - BiEX
SRR T X ZHEMAX(DIEEY - BE > BHEES T
® 5 B (5 40 )Sigma Aldrich -+ Lancaster Synthesis, Inc. -
Maybridge ~ Matrix Scientific + TCI 1 Fluorochem USA -
FENRE URBEATZERWTECHZREES K (2
ol UsEEHAEE: KE B RKREE > £ 5 K
(Wiley > 2000 £ 12 A ))SR A X prafi & -
RETIED  DIHRHEAZEN > MIERH -

[ & 575 5 ]
g B
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Bl(HFWREB)ETHEEREMI B BEAX A7 H A8 -
AT AB HI A EERMMBESH (54 HATU & EDCI)
R HEERABGEURLCSE)VETHEEREM B LK
Bz 38 AS F1 A4 -

Fikz 2
0 0Y1Yz
o™ r
o J LT —- @@E‘ - @@?ﬂ“ "
O OBn O 0OBn O OH
B1 B2
Bl(# WO2012/018065 tf Ay il )tk 81 — f& 1F [E] 7 & 4

T e LEL B2 & B2 /KRN FE B B B T B 07 0% B B (B
G —EBRFFEMREERMEEY B3 -

REELEY
g Hl 1
tEeaw 189 8HE

N-(2,4-Z & 3B £)-8-¥8-7,9- 2§l & -2,3,4,5,7,9,13,13a- J{
B -2,5-00 AR UL OF FF [1°,2" ¢ 4,510 9 4 [2,1-b][1,3]45 & ¥
-10-H f
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: F
0] H i
@ssgpe!
AN N0 F
O OH
1(+/-)
PLONPLO N 0o SO0
o F HO._OH
\[ \[ CH,SO3H \[ Q i
NY"SOH  HATU N N it 44 NN
o. I — o L H H
- 0] - o} F O o F
0 Ol O O O O
1-A 18 1
“Ow 2y
2 j/\N\ MgBr2 ‘.0? NN
Q I
0 F
O OH
1(+1-)

& B 1

B 1-Q22-“HAREZE)S-FEREA-6-(FREKE)-4-1
& -1,4- " & MU -3-FH B (1-A > 0.300 g 0.95 mmol) > #0
WO2011/119566 Al Rt » EMKPEERET— R >
B2 EZ B @ mL)$ ¥ F NN-Z E R E 2 &
(DIPEA)(0.329 mL > 1.90 mmol) ~ 2,4- = &, % B f# (0.125
mL > 1.05 mmol)f] HATU(0.433 g+ 1.14 mmol)iE 38 - ¥ 8
EYER IOSERER HAESBEWMEEYE LO0ZE
0NZ Bl —_EaBER)ALBGRYWURBELEY 5-
QA-ZFRFEFERFEE)1-Q22-ZHAEEZLE)I-F &
HE-4-f&E-1,4-ZEME-2-BEEHE > 1-B- 'H-NMR (400
MHz » DMSO-d6) & 10.28 (t, J = 6.0 Hz, 1H), 8.46 (s, 1H),
7.42 (dd, J = 15.4, 8.6 Hz, 1H), 7.24 (m, 1H), 7.06 (m,
1H), 4.52 (m, 3H), 4.22 (d, ] = 4.4 Hz, 2H), 3.92 (s, 3H),

872705 - 56 -
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3.80 (s, 3H),3.29 (d, 6H) - LCMS-ESI" (m/z)
Co0H,3F,N, 07 Z [M+H] "3 & {H : 441.15; & (E : 441.2 -

& ER 2

MEZK 0.9 mL)MZF (0.1 mL)F 8y 5-(2,4-Z &/ K
HRERFBRE)1I-Q-ZHFHEEZE)I-FEE-4-fl & -
1,4-Z g Mg -2-FHEE A B (1-B» 0.106 g 0.24 mmol)f H
® 15555(0-005 mL > 0.072 mmo)iZ ¥ - HAE®EFEH > ¥
JNEZE 70C - 16 NEFZ%& > HEREWAALURE 5-(2,4-=
AAEFEBEPFEE)I-QLIRZE)I-FEE4-UE-
L4-Z g Mg -2-F B FEE - 1-C B AR - LCMS-ESIY
(m/z) : CisH,yF;N,0; Z [M+H]| st & {H : 413.12; & HE :

413.1 -

A B% 3 M 4
o K S5-QA-“ AR ERPBRE)1-Q2,2- 2K Z#)-3-
FEE-4-HSHR-1,4-“GHE-2-FFEFE(-C> 0.65 mL ~
RERMESEZHEEESY > 0.17 mmol)F Z #& (0.65 mL)
FNE-3-F B IR KEE(0.06 mL)RH - SREREWEHIL
JEZE 90C - 30 D EL% » KR ERS YA AR INR
fE#£(0.063 g 0.34 mmol) - R EWENEH UL MAZE
50C - 10 @B RREERESYSBAE_LB KNS
(02 Mag)ZfH - BRrEKERA Z&F B RERK
B - e zERELBRBMEE  BERERE -

872705 -57 -

L



201441224

Prep-HPLC @16 (30-70% Z BE © 7K » 0.1% TFA)R fit £ 4 0¥
EEREYWZIEE&Y 1| - '"H-NMR (400 MHz > DMSO-d6) §
12.45 (br s, 1H), 10.35 (t, J = 5.8 Hz, 1H), 8.45 (s, 1H),
7.37 (dd, J = 15.4, 8.6 Hz, 1H), 7.23 (dt, ] = 2.5, 9.9 Hz,
1H), 7.05 (dt, J = 2.2, 8.7 Hz, 1H), 5.43 (dd, ] = 9.6, 4.0
Hz, 1H), 5.09 (br s, 1H), 4.68 (dd, J = 13.2, 4.0 Hz, 1H),
4.59 (br s, 1H), 4.53 (m, 2H), 4.02 (dd, J = 12.6, 9.4 Hz),
1.93 (br s, 4H), 1.83 (d, J = 12.0 Hz), 1.57 (dt, J = 12.2,
3.2 Hz) - LCMS-ESI* (m/z) : C,,H,;0F,;N;05 7 [M+H] &t &
6 @ 432.14; S B {E : 432.2 -

g6 23

t&% 2/ 398 HE

(2R,5S,13aR)-N-(2,4- — & ¥ B & )-8- ¥ -7,9- = fil & -
2,3,4,5,7,9,13,13a- )\ &, -2,5-50 BF BL 0L OF 3% [1',2' © 4,5]00
F[2,1-b][1,3]15 & " -10- & Jff f&r (2) 1 (2S,5R,13aS)-N-(2,4-
TH K HEE)-8-K-7,9-Z I & -2,3,4,5,7,9,13,13a- )\ & -2,5-
oo BB UL uE FE (10,2 ¢ 4,510k W 3 (2,1-b][1,3]1& & W -10-F
B Bz (3)

- o} F 0 F
o ol
s CTO
N0 F A 0 F
O OH O OH
2 3
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F£ (i F| Chiralpak AS-H 81 100%Z B E BB B
F% HPLC 2 BEbEY 116 m)IREESHGEBYE
ANZEEYw 2 M 3-FMNI1IEE% 2: LCMS-ESI" (m/z) :
Cy1HyoF,N3Os 2 [M+H] S & (E : 432.14: & E : 432.2 >
F M HPLC #SHESR = 4.50 43 %% (Chiralpak AS-H - 150x
4.6 mm > 1 mL/min EtOH) - i Wit & % 3 : LCMS-
ESI*(m/z) : C;H,0F,N;05 Z [M+H]'3t & H : 432.14; %3
 : 432.2 M HPLC B HEF[E = 6.84 4> $# (Chiralpak
AS-H » 150x4.6 mm * 1 mL/min EtOH) - '"H-NMR (400
MHz » DMSO-d6) & 12.45 (br s, 1H), 10.35 (t, J = 5.8 Hz,
1H), 8.44 (s, 1H), 7.37 (dd, J = 15.2, 8.4 Hz, 1H), 7.23 (m,
1H), 7.05 (dt, J = 1.8 Hz, 8.7 Hz, 1H), 5.44 (dd, J = 9.6,
4.0 Hz), 5.09 (br s, 1H), 4.68 (dd, J = 12.8, 4.0 Hz, 1H),
4.59 (br s, 1H), 4.53 (m, 2H), 4.02 (dd, J = 12.6, 9.4 Hz,
1H), 1.93‘(br s, 4H), 1.83 (d, J = 12.4 Hz, 1H), 1.57 (m,
1H) -

BHE W THRMELEY 3

872705 -89 -
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Tkﬁ~wmv

FH: sFC
AD-H &B+k

oM o] F . o .
LI O\’/\N X N
\ N X H
w (o] F N o F
© O\ (0] O\
3-A 3-8
MV

E

[¢]
H
IO
\\\" N N O F

O OH
3

B 5-QA4e-—AAREBEFEE)1-22- 2 ZE)-3-
FEE-4-fE-14-“EME-2-FEHFE(-C: 1.2 mmol
TEE%KE 0026 mLEEEY SmLE 9: 128 28 F)H o
Z BE (5.0 mL)F0IE -3-F# £ 38 X B2 (0.24 g » 2.4 mmol)jE
MRERERGMEHLMEAZE 90C - 30 nEZ%R > HKIE
EE YR > R B EEFF(0.332 g0 2.4 mmol)RE - FEH
FMBEMAZE 90C - 15 @2k KEEWAANSBRE
TERPREAEBO2 M KBER)ZHE  BRAEEEEKEZ
SEFRRBRERNKAR - BEHF2EHBELBREWE
KI)EZl BERRBRE - #FHSBEREZELBRYES
SHREPY 0-8%2B(EF 1I%EEL#HBERKBE) L
872705 -60 - S
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Bt PRI 1-D o LCMS-ESI™ (m/z) : C,,H,;,F,N;05 >
[M+H] 5t & g : 446.15; &I : 446.2
TE? 1-D 270 mg)EHEREBER _SLRF N
50% (11 HEE: ZE)ERABWNBEZF M SFCfE 50 mm
Chiralpak AD-HER L BURBHESHEGEBE A P/
W 3-A (F—FBWME)N 3-B(BE_FME)- K 3-A:
LCMS-ESI* (m/z) : C,,H,,F,N;05 2 [M+H]" 35 & &
o 446.15 ; S © 446.2 - B 3-B: LCMS-ESI* (m/z) :
Cy2H,2F3N30s Z [M+H] 3T B {5 @ 446.15; I : 446.2 -
KAEZBEG mL)yddf Z % 3-A (0.110 g > 0.247
mmol) 5y it A R {E $% (0.091 g 0.494 mmol)jR # - % & W
M#EZE 50C - 10 o EZEBEHFECYWLANSBE_ZL&F
EFIEEEL (0.2 M KBR)ZHM - B EHRE S HL A &
S RERNKER RKEHZEHELBRBENER @
B R o BEA HPLC(30-70%Z B @ /K » 0.1% TFA)4f
@ CRUEESHEBEAZALEY 3 F4 HPLC HEH B
= 6.51 4y $% (Chiralpak AS-H > 150x4.6 mm > 1 mL/min
EtOH) - LCMS-ESI* (m/z) : C, H;0F,N;05 > [M+H]" &
8 @ 432.14; &3 {H : 432.2 - '"H-NMR (400 MHz > DMSO-
d6) 8 12.45 (br s, 1H), 10.35 (t, J = 5.8 Hz, 1H), 8.44 (s,
1H), 7.37 (dd, J = 15.2, 8.4 Hz, 1H), 7.23 (m, 1H), 7.05
(dt, J = 1.8 Hz, 8.7 Hz, 1H), 5.44 (dd, J = 9.6, 4.0 Hz),
5.09 (brs, 1H), 4.68 (dd, J = 12.8, 4.0 Hz, 1H), 4.59 (br s,

1H), 4.53 (m, 2H), 4.02 (dd, J = 12.6, 9.4 Hz, 1H), 1.93 (br
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s, 4H), 1.83 (d, J = 12.4 Hz, 1H), 1.57 (m, 1H) -

B O 4

it&Y 4 098 H
(1S,4R)-N-(2,4- = & #F B % )-7- & -6,8- = il & -
3,4,6,8,12,12a-7% & -2H-1,4-53 B ZL OE 0E 5 [1°,2' ¢ 4,5]0H W
¥ [1,2-a]m UE -9- B R B

(o)

O OH
4

WS QA-EEFEEGERELE)1-Q2-28Z %) 3
g 4 -1,4- E M -2-F B B (1-C > 0.12 mmol
&7 0.002 mLEEBEY 053 mLEg9: 1205 Z 8
Y Z, B 28 % (R)-UH: 1% 0% -3-% (0.032 mL > 0.36 mmol)pE 5
CHEERSMMNE AMME 90CHE 5.5 M5 « A2 1%
USRS B T 8P AR A (M KB )
CHEREABA B IEBEN KSR - oA B
BB TS S (KB - B ROR G - W B MR
Z B (1 mL)d > SR8 (0.022 g 0.12 mmo)EHE + 1
BBE SOCE 10 58 - AHIZABREEUS BEZSR
PR AL (A2 - KEREBABRLE S EE
REWMAKB®E - F HCl (aq) /K8 Z pH = 1 L H Z

872705 -62 -
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EHEHEXRERN - A NaOH (aq)B KB RFEZE pH =3
AZEFREBEREN FEHz2ABRBL BB NG E
BE o KRR - B R HPLC 4i{k(10-55%Z B @ K >
0.1% TFA)RMH{EE&Y 4 '"H-NMR (400MHz » CD;0D-d4)
5 8.42 (s, 1H), 7.42, (q, J = 7.7 Hz, 1H), 6.99-6.90 (m,
2H), 5.07 (br s, 1H), 4.73 (br d, J = 10.8 Hz, 1H), 4.62 (s,
2H), 4.51 (br d, J = 12.8 Hz, 1H), 4.07 (t, J = 11.8 Hz, 1H),
3.4- 3.0 (m, 3H), 2.76 (br d, J = 8.8 Hz, 1H), 2.15-2.0 (m,
1H), 1.9-1.8 (m, 1H) « LCMS-ESI* (m/z) : C,oH,9F,N,0, >
[M+H] 5t B {E : 417.14 ; B : 417.2 -

g8 5

& s B E
(4R,12a8)-N-(1-(2,4-“ @ E E)B R &£ )-7-K-4-FH &£ -6,8-=
{8l & -3,4,6,8,12,12a- 73 & -2H-[1,3] 18 o 3 [3,2-d] 0t 0% 3¢
[1,2-a]0t WF-9-H B R

OH O :
F F Ho N N;j
KJ/ZN L N\/ﬁko
0
5
872705 - 63 -
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ﬂﬂ Fcfw - 000D
© 5-A 5-B

\F

B 1

LM A4 WO02011/119566 b Fr it 22 (3S,11aR)-6-E ®
GOE -3-EHE-5,7-Z /& -2,3,5,7,11,11a-7% &, 5 W 3 [3,2-d]
Ot 0E 3 [1,2-a]ltb 0 -8-BH B 2 A= » DA (R)-3-B & T -1-B%
B A(S)-2-Fg =W -1-82 W 5 (4R,12a8)-7-F H & -4-F &
6,8- — {] & -3,4,6,8,12,12a-75 &, -2H-[1,3]1 08 0 3F [3,2-d] 0t
| DE 3 [1,2-a]0tt i -9-F B (PRI 5-A) - WO2011/119566 14
UEXNSIAAREHRAEXXS - RN NN-ZERFE
Z B (DIPEA)(0.1 mL > 0.574 mmol)B¥ » ¥ B % 5-A
(24.8 mg > 0.080 mmol) ~ 1-(2,4- " & X E)B KK HCl & ®
(5-B » 21.9 mg » 0.107 mmol) f1 HATU(48 mg > 0.126
mmol)fE CH,Cl, 2 mL)F B ZREFERE THRAE - 30
DEZE KRKERESEWHER 10%E & B KB R x)
NaHCO; I KB R xD)AEBKZA > BB ZEWRRE - &
KEBTHIZBZEBEDERZZ  BEBBYEH - &
B (MgSO,)» RiRW - FEHEHCHKE  ZBMZENEZ
BB 20 EEH) combiflash (12g BEH )AL EEY

872705 -64 -
S
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DL¥E 18 (4R,12aS)-N-(1-(2,4- " H HEE B R EH)-7-B & £ -4-
AL -6,8- — il & -3,4,6,8,12,12a- N &, -2H-[1,3] 18 ©f 3 [3,2-
dlnh B 3 [1,2-a]lWt B -9-FH EE g - % 5-C - LCMS-
ESI"(m/z) : C,3H,4F,N;05 Z [M+H] 8t B : 460.17 ; &
B 460.2 ¢

& B 2

o ’HEY 5-C (39 mg» 0.080 mmol)Fl iR 1k £ (42 mg -
0.2282 mmo)fE ZHE (2 mL)P N BIFWRAE SOC THH - 1
NBFZ 1% 0 BRI IN HCL (2 mL)Ff - R ERESWE 0
CHTHHE BB ESYWAHK20 mLFEEZ% - AZ
SEEBCERMEY LS G O 2 22 WY g MgS0)KE
Mg o B ES HPLC @ LBeR Y LLE A (4R,12a8)-N-(1-
Q4-ZFR EFE)B RN E )-T-K -4-H % -6,8- — fll & -
3,4,6,8,12,12a-7 & -2H-[1,3 0 0 3£ [3,2-d] 0 UE 3 [1,2-a] 0t

@ YV oFEHRE &% 5 E TFA B - 'H-NMR
(400MHz > CDCl3) 8 10.72 (br s, 1H), 8.37 (s, 1H), 7.57 (d,
J =7.9 Hz, 1H), 6.71-6.81 (m, 2H), 5.23 (dd, ] .= 5.6 f1 4.4
Hz, 1H), 4.98 (br quint, J = ~6.5 Hz, 1H), 4.26 (dd, J =
13.6 1 4.4 Hz, 1H), 4.12 (dd, J = 13.6 1 5.6 Hz, 1H),
4.00-4.06 (m, 2H), 2.16-2.25 (m, 1H), 1.55 (br dd, J = 13.8
f1 1.8 Hz, 1H), 1.40 (d, J = 6.8 Hz, 3H), 1.22-1.31 (m,
4H) - "’F NMR (376.1 MHz, CDCl;) & -76.38 (s, 3F),
-111.69 ~ -111.645 (m, 2F) - LCMS-ESI* (m/z)

872705 -65-
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CyyH2,FoN3Os Z [M+H] 5t E H © 446.15; IR {H © 446.2 -

BBl 6

L&Y 6 B8

(1R,48)-N-(2,4- — & F B & )-7- & -6,8- = Il & -
3,4,6,8,12,12a-7N & -2H-1,4-55 B3 AL O 0 3 [1',2' @ 4,5] 0k o

F [1,2-a]m BE -9- B B Bg

0 F
N
z AN
< "o F
O OH
6

B S-CAe-“FAEAFEBEREE)1-2,2- 2R Z E)-3-
FEE-4-ME-14-Z“EHIE-2-FHEFEA-C» 0.100 g
0.243 mmol) + (S)-0 1% BF -3- (0.043 mL > 0.485 mmol)#
ik B% §9 (0.067 g 0.485 mmol)&F & Z KB (1.9 mL)T Z BE
(0.1 mL)f I fnEhZE 90CH 1.5 NBf - 28218 HES
Y HRAE £ (0.090 ) I JIFAZE S0C & 30 78 - 2 4l
2R BEREMOSBE_ZEREM 02 M HClZ/ - §F
MESBIA SR BRENKER HEHZAHRE
RBWMBEIN(EA)EZRE  BRERBY - HHEAE HPLC 4
(25-50% Z. 5 : /K » 0.1% TFA)IE S % 6 - 'H-NMR
(400MHz » DMSO-dg) & 10.33 (t, J = 6.0 Hz, 1H), 8.44 (s,

1H), 7.48-7.32 (m, 1H), 7.31-7.15 (m, 1H), 7.14-6.97 (m,

872705 -66 -
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1H), 4.86 (d, ] = 2.9 Hz, 1H), 4.62-4.54 (m, 1H), 4.52 (d, J
= 5.9 Hz, 1H), 4.01 (d, J = 13.0 Hz, 1H), 2.99-2.76 (m,
3H), 1.96-1.81 (m, 1H), 1.71-1.53 (m, 1H) - LCMS-ESI*
(m/z) : CyoH19F,N,O, Z [M+H]" 2t & E @ 417.14; & HE :

417.2 -

BgH 7

E&a?m T HEHE

(2S,6R)-N-(2,4- = & & B % )-9- & -8,10- = fil & -

3,4,5,6,8,10,14,143‘/\ @A '2H'2,6'EE Eﬁ % UH: []E # [1’32’ : 4,5]
OFE W 3£ [2,1-b][1,3] = BE 0Y 3 (dioxazocine)-11-H fif &

(0] F
o
Goseae!
\ N H
l\ W \ 0 F
0 OH
7

wS5-(24-THRFEPFEEFEE)1-2,2- 28 ZE)-3-
HEE-4-H&E-1,4-Z G0 sE-2-F B FE(1-C> 0.050 g

0.121 mmol) ~ (1S,3R)-3-f& % 5 T B (0.028 g » 0.243

mmol) Al i% BZ §¥ (0.034 g » 0.243 mmol)5& % £ Z #E (0.95
mL)F Wi ZE 90T 0.5 NBF - 2alzk > AMNMZ B
(0.050 mL)W /R & HIMAZE 90CL& 2h - 2 A1 2 &R
EYHARALEE(0.044 )EBEI I ZE SOCEK 1 /NEF - 5 4l
Zt o AMEZE D RIHE(0.044 )W KEEMENRE

872705 - 67 -
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S0CH 15 g - 2AIZ2 BESYOSBTE__LF KM
02 M HCl 2 f - B EHETEEILHE Z & F KB XENK
AR -RKEHZERELSBRBEMH(EAKERE  BERKE
45 o Bl Al HPLC 41k (40-80%ZE : /K » 0.1% TFA)3IE {#&
{E&% 7 '"H-NMR (400MHz > DMSO-dg) & 12.40 (s, 1H),
10.36 (t, ] = 6.1 Hz, 1H), 8.45 (s, 1H), 7.48-7.29 (m, 1H),
7.31-7.13 (m, 1H), 7.13-6.97 (m, 1H), 5.56 (dd, J = 10.0,
4.1 Hz, 1H), 4.70 (dd, J = 12.7, 4.1 Hz, 1H), 4.52 (d, ] = ®
5.5 Hz, 2H), 4.40-4.29 (m, 2H), 4.06 (dd, J = 12.5, 10.2

Hz, 1H), 2.46-2.36 (m, 1H), 1.98-1.63 (m, 4H), 1.57-1.30

(m, 3H) - LCMS-ESI® (m/z) : C,,H,,F,N;05 2 [M+H] "5t &

8 @ 446.15; S {H : 446.2 -

g6 8
t&Y 8 M8
(2R,68)-N-(2,4- — & K B £ )-9- ¥ -8,10- = {l] & - ®
3,4,5,6,8,10,14,14a- )\ & -2H-2,6-25 BB B L 0g 3£ [1',2' : 4,5]
Ot ot 3 [2,1-b][1,3]08 OV 3£ (oxazocine)-11-EF ff B

0 F
N N H
0] F
o] OH
8

L&Y 8 GUBEURIEY 7 #9775 = £ A (1R,3S5)-3-

872705 -68 - S
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BEEBCOCERB(US3R)-HEBCEHNE - 'H-.NMR
(400MHz » DMSO-dg¢) & 12.40 (s, 1H), 10.36 (t, ] = 6.1 Hz,
1H), 8.45 (s, 1H), 7.48-7.30 (m, 1H), 7.23 (td, J = 10.6, 2.7
Hz, 1H), 7.05 (td, J = 8.3, 2.3 Hz, 1H), 5.56 (dd, J = 10.1,
4.1 Hz, 1H), 4.70 (dd, J = 12.8, 3.9 Hz, 1H), 4.52 (d, ] =
5.6 Hz, 2H), 4.39-4.27 (m, 2H), 4.06 (dd, J = 12.6, 10.0
Hz, 1H), 2.47-2.35 (m, 1H), 2.00-1.64 (m, 4H), 1.58-1.30

o (m, 3H) - LCMS-ESI" (m/z): C,,H,,F,N;05 2 [M+H] "t &
B ' 446.15; S HE : 446.2 -

g6 9 10
E&? oM 10 NEHE
(28,5R,13a8)-N-((R)-1-(4-F F B ) Z £ )-8-5 -7,9-— il & -
2,3,4,5,7,9,13,13a- /U &, -2,5- 55 B EL Opb 0 6 (1',2" ¢ 4,5] 0t off
F(2,1-b][1,318 & "F-10-H EE B 9 1 (2R,58,13aR)-N-((R)-
@ EFHE)ZE)SK-79-ZH%-2,3,4,57,9,13,13a-\
,-2,5-50 B RO UE R (12" ¢ 4,5]00k W 3 [2,1-b] 1,314 & ¥
-10-FEERE 10
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\\\\

OH OH
9 10
! |
/0\[0 0 OO0 o . HO._OH
NN on TR \( : i \E
0 O G
™D
g rl ° R F N Y No F
A REE-¥Y 0 O 98
o
oM
$EE3 [0/ N N/\@\ \’/\N X N/\O\
(E N
R N Y So F ° F
9 Ly O OH
O +/- cis 9 10

B 1-Q2-ZHEEZE)S-BEE-6-(FEKE)-4-
& -1,4-— G0 0E-3-F B (1-A > 0.500 g 1.59 mmol) &%
NZBEG mL)yd i  NN-Z 2 § & Z g (DIPEA)(0.550
mL > 3.17 mmol) ~ (R)-1-(4-F X & )Z B (0.242 mg > 1.74
mmol)f1 HATU(0.661 g> 1.74 mmo)E ™ - R ERESY
B 2/NBESBAELB BN KZE - BEHE BT
A HCI(10% aq) ~ B BE & #4 (1M aq) % % - & 18 il B2 $4 52
g BRMREMUEMAHESA 1-Q22- 2 & E L E)-5-(1-
G-BFXB)VZERPEE)I-FEE-4-AS-1,4-Z G 0L E -
- R)-BlE  HERKLALTEARANTEDEF
LCMS-ESI™ (m/z): C,H,6FN,0, 2~ [M+H]" & &
8 : 437.17; S IHE * 437.1-
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& B 2

K 1-22-ZREEZE)-S-(1-G-FFE)CER TR
E)3-HERE-4-ME-14-ZGUHIE-2-F B R)-FiELHEZFH
ZFE (5.7 mL)M Z B (0.6 mL)d it i B %% &= B% (0.031 mL >
0.477 mmo)EE# - HREEWIWEBEMEZE 75C - 7Th Z
% HEEYWAAHEERLHELTFEARTHESE $ ¢
LCMS-ESI* (m/z) : C,4H,,FN,0;, 2 [M+H]" & & (&

o 409.14 ; 3 {E : 409.0 -

5 8 3
B O1-2,2- TR ZE)-S-(1-(-FEH)Z 5 -
34 BE 1,4 S -2-F B (R)-F B (3.6 mL
RESE 2 ZEEESY > 0.8 mmo)F Z 5 (3.6 mL)F 2
W ANE-3-fFZ B /KEE » HC1E8(0.219 g 1.6 mmol)Fl bix &
#9(0.276 g 2.0 mmo)E T - WRSWMELMBE 90
@ T 0 oNEZE BRERSWANNSEE AT R
A OHCI(0.2 M aq)2 P - BZEBIBEA AT EEX
EMAKE - BOHZERBERNEZEESD - &8 K%K
0% - BIEROME -
F e M BT Z B (4 mL) P 3 AR AL (0.177 @)
B RS WMELINHME 50T - 10 F 2% 4K IE
REWAMMSBERPHEM HCI0.2 M aq)Z [ «
ZEBABUELA - ABRBARERKE - B6 6 2B 1%E
WBHB NG IE  BEABE BORKBEREEYE L

N,

872705 -71-
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(0-8%Z B : DCM)#E B UREAE 9 10 ZIEEHE
GEBYMREREY -

#4 BH £ B Chiralpak AD-H # 100%ZBEBERBNKZ
FM HPLC B RGO BURERHRESHEREGEBYEAZL
&% 9% 10:

R iEE&% 9: LCMS-ESI" (m/z) : C;,H,3FN3;05 22
[M+H] "5 & (H : 428.16 ; &3 {H : 428.1 - ¢ HPLC ¥
WAESR] = 10.177 4> $#E (Chiralpak AD-H > 150x4.6 mm » 1
mL/min EtOH) - '"H-NMR (400 MHz > DMSO-ds) 6 12.45 (s,
1H), 10.45 (d, J = 7.7 Hz, 1H), 8.40 (s, 1H), 7.37 (dd, J =
8.6, 5.6 Hz, 2H), 7.15 (t, J = 8.9 Hz, 2H), 5.44 (dd, J =
9.5, 4.2 Hz, 1H), 5.17-5.04 (m, 2H), 4.73-4.62 (m, 1H),
4.59 (s, 1H), 4.00 (dd, J = 12.7, 9.5 Hz, 1H), 1.93 (s, 4H),
1.83 (d, J = 11.8 Hz, 1H), 1.56 (dt, J = 12.1, 3.4 Hz, 1H),
1.44 (d,J = 6.9 Hz, 3H) -

B R {b& % 10 : LCMS-ESI" (m/z) : C,,H,3FN3;05 2
[M+H]* 2+ B g : 428.16 ; S B {4 : 428.1 - £ HPLC
LWEFR] = 14.061 4 ## (Chiralpak AD-H:» 150x4.6 mm * 1
mL/min EtOH) - '"H-NMR (400 MHz * DMSO-dg) & 12.44 (s,
1H), 10.46 (d, J = 7.8 Hz, 1H), 8.41 (s, 1H), 7.37 (dd, J =
8.6, 5.6 Hz, 2H), 7.15 (t, J = 8.9 Hz, 2H), 5.42 (dd, J =
9.6, 4.1 Hz, 1H), 5.18-5.02 (m, 2H), 4.67 (dd, J = 12.8, 4.2
Hz, 1H), 4.59 (s, 1H), 4.02 (dd, J = 12.7, 9.6 Hz, 1H), 1.93

(s, 4H), 1.83 (d, J = 12.0 Hz, 1H), 1.57 (dt, J = 13.0, 3.5

872705 -72 -
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Hz, 1H), 1.44 (d, J = 6.9 Hz, 3H) -

g6 11

L& 11 898
(2S,5R,13aS)-N-((R)-1-(2,4-Z & KX B )Z £ )-8-5& -7,9-

— & -2,3,4,5,7,9,13,13a- )\ &, -2,5-55 B9 ELOf oF 3 (1,2 :

4,518 BF 3 [2,1-b][ 1,315 S ¥ -10- FF B iz

. O : F
[0/? N m/\©\
N x>
A o F
O OH
11
|
0__0 '
- o) o HO.__OH
N H B /\[ o ¢ F $E \[ 9
o N7~ OH N u/\@ N n/\@
- X0 O o £ Pe) N0 £
S 1A ° N 11A o< 11-B
$E3 oH 2 ¢ f
N N
® W
O\ 0 F
; O OH
@ "
NH,
& B 1

woL-22-Z“HEEZE)S-FEE-6-(F&EKE)4-A
S-1,4-“ g MtuE-3-FHEE(1-A> 0.315 g 1.00 mmol)#& %
Z. B (4 mL)® 3 f§ N,N-— R & Z & (DIPEA)(0.348 mL >
2.00 mmol) ~ (R)-1-(2,4-" % % &£ )Z & HCI (0.213 mg
1.10 mmol)fl HATU(0.418 g 1.10 mmol)E B - ¥ K & &

872705 -73-
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EM@BE 1 NFLSBFE_S&F KM HCI(10% aq)Z & -

A M8 oy B A bR B =B (1M aq) G AR B B $A 52
B BERREARMAERE S-(1-Q4-ZHFE)LEKH
EE)-1-Q2-ZHEEZE)I-FEE4-M&-1,4-Z G

IE-2-BFEER)-FlE > EERKLLGIETERANRTEIEF -
LCMS-ESI" (m/z): C;H;sF,N,0;, 2z [M+H]" 3t & &
455.16 ; 2 IH{E  455.1 -

4 B 2
& S-(1-24-ZRFE)ZERPEE)-1-(2,2-2ZH S

ZE)3-FEE-4-ME-1,4-Z G UL E-2-F f (R)-F &
F R Z BB (3.6 mL)N Z B (0.4 mL) 36 A B %% & & (0.020
mL)EHE - §ESWINEBLINEZE 715C - 16 NI Z1& > &
HEEEMAANLERLGELETERARTESRE F -
LCMS-ESI* (m/z): Cy9H,F,N,0, Z [M+H]' 3 & &
427.13 ; &I[AE : 427.1 -

F

%3

i S-(1-QRA-ZHRFE)LCERFHRRE)-1-2,2- 28 &
E)3-HHRE4-A&ER-14-Z“gqME-2-FRR)-BFECEH
SE2ZHEHEESHWH —F > & 0.5 mmol)H L5 (2.5 mL)
MR A (1S,3R)-3-fg A R KB (0.110 g 1.09 mmol)#1 &
% #7 (0.069 g~ 0.50 mmol)iz# - MBS MEHEMAZE
90C - 15 @ Z 1% > ¥R IER S A 80 IRk &

872705 -74 -
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(0.184 g) - ¥R IERESWIMEZE 50C - 10 1% > #&
BEVRATLHES —H 28 RLE#E0.184 )R HE - R IE
BEVHENERZE SOCHBEHR 10908 - 242k BES
Mo BHEZEBHRMHCI (02 M aq)Zf - B EE T B
FHE_ESRKEBRERNKE - KEHZHEHE CBRBE N
o kE > BIEKREBEW - B E HPLC 41k (30-60%Z 5 :
JK 2 0.1% TFAR#HFRE(ES Y 11 - LCMS-ESI' (m/z) :
Cy2H2,FyN3Os Z [M+H] S B (f @ 446.15; S {H : 446.1 -
'"H-NMR (400MHz » DMSO-dg) & 12.46 (s, 1H), 10.53 (d, J
= 7.5 Hz, 1H), 8.38 (s, 1H), 7.39 (q, J = 8.5 Hz, 1H), 7.29-
7.12 (m, 1H), 7.13-6.93 (m, 1H), 5.44 (dd, ] = 9.8, 4.2 Hz,
1H), 5.28 (p, J = 7.3, 6.8 Hz, 1H), 5.09 (s, 1H), 4.66 (dd, J
= 13.2, 4.3 Hz, 1H), 4.59 (s, 1H), 3.99 (dd, J = 13.1, 9.6
Hz, 1H), 1.93 (s, 4H), 1.83 (d, J = 12.4 Hz, 1H), 1.56 (dt, J
= 12.5, 2.9 Hz, 1H), 1.45 (d, J = 6.9 Hz, 3H) -

B 6l 12
L&Y 12 B9 &

(2R,5S,13aR)-N-((R)-1-(2,4-Z & K £ ) Z £ )-8-5-7,9-
— & -2,3,4,5,7,9,13,13a- )\ &, -2,5-55 B9 ELOf mE 3£ (1,2
4,508 o 3 [2,1-b][1,3]5 & W -10-F Bf iz

872705 -75 -
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H 0O : F
O T
\ d
M e@:
N Y S0 F
O OH

12

L& 12 GUEL RS 11 8753 A (1R,35)-
A B A EAS (1S3R)-3-FH B KB HE - 'H-NMR
(400MHz » DMSO-dg) 6 12.43 (s, 1H), 10.52 (d, J = 8.2 Hz,
1H), 8.38 (s, 1H), 7.39 (q, J = 8.4 Hz, 1H), 7.28-7.12 (m,
1H), 7.11-6.97 (m, 1H), 5.41 (dd, J = 10.0, 4.0 Hz, 1H),
5.35-5.20 (m, 1H), 5.08 (s, 1H), 4.65 (dd, J = 13.1, 3.8 Hz,
1H), 4.58 (s, 1H), 4.01 (dd, J = 12.8, 9.5 Hz, 1H), 1.92 (s,
4H), 1.83 (d, J = 11.5 Hz, 1H), 1.61-1.51 (m, 1H), 1.44 (d,
J = 6.9 Hz, 3H) - LCMS-ESI® (m/z) ¢ C,,H,,F,;N;05 2
[M+H] 2+ E {4 : 446.15; S {4 : 446.1 -

g4 13

IE&Y 13 W H
(2S,5R,132S)-N-((S)-1-(2,4- = & K £ ) Z £ )-8-5 -7,9-

— & -2,3,4,5,7,9,13,132- /\ &, -2,5- 25 B £ Of 0E 3F [1',2" :

4,510k i 7 [2,1-b][1,3]14 & W -10-FF i fg

872705 -76 -
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it&Y 13 BGLUEURLEEY 11 95 FE A (S)-1-
RA-ZHREEZ)ZEARABR)-1-CA4-ZHFEXE )2 > AR
ff A B — % 4 89 A b # (0.184 g) 8 # - 'H-NMR
(400MHz > DMSO-dg) & 12.44 (s, 1H), 10.53 (d, J = 7.8 Hz,
1H), 8.39 (s, 1H), 7.39 (q, J = 8.5 Hz, 1H), 7.32-7.14 (m,
1H), 7.05 (t, J = 9.1 Hz, 1H), 5.42 (dd, J = 9.5, 4.2 Hz,
1H), 5.29 (p, J = 6.9 Hz, 1H), 5.09 (s, 1H), 4.65 (dd, J =
12.9, 4.3 Hz, 1H), 4.59 (s, 1H), 4.02 (dd, J = 12.6, 9.8 Hz,
1H), 1.92 (s, 4H), 1.83 (d, J = 12.1 Hz, 1H), 1.61-1.52 (m,
1H), 1.44 (d, J = 6.9 Hz, 3H) - LCMS-ESI* (m/z) :
C,,H,,F,N;05 2 [M+H] S B (B : 446.15; ST {5 © 446.2

T Bl 14

& 14 Y&

(2R,58,13aR)-N-((S)-1-(2,4-Z E F £ ) Z £ )-8-5-7,9- = fl
% -2,3,4,5,7,9,13,13a- )\ &, -2,5-55 B9 £ O 0% 3 [1',2' @ 4,5]
UL W [2,1-b][1,3] 5 & ¥ -10- FF B fig

H o F
o)
o) F
O OH

& 14 BUBEMUARAEEY 11 8975 X £ H(S)-1-

(24-ZHAEZE)ZBEARER)-1-QA4-ZFEE)ZBRAOE M

872705 -77 -
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(IR,38)-3-F E B K EAR B (IS3R)-3-HERKEHFE -
'H-NMR (400MHz > DMSO-dg) & 12.46 (s, 1H), 10.53 (d, J
= 7.6 Hz, 1H), 8.38 (s, 1H), 7.39 (q, J = 8.6 Hz, 1H), 7.28-
7.14 (m, 1H), 7.05 (t, J = 8.5 Hz, 1H), 5.44 (dd, J = 9.8,
3.8 Hz, 1H), 5.28 (p, J = 8.0 Hz, 1H), 5.09 (s, 1H), 4.66
(dd, J = 12.9, 4.0 Hz, 1H), 4.59 (s, 1H), 3.99 (dd, J = 12.5,
9.6 Hz, 1H), 1.93 (s, 4H), 1.83 (d, J = 12.6 Hz, 1H), 1.56
(dt, J = 13.0, 3.3 Hz, 1H), 1.45 (d, J = 6.9 Hz, 3H) -
LCMS-ESI" (m/z) : C,,H,,F,N;0s; 2 [M+H] ¢ & (&
446.15 ; IR {H : 446.1 -

Bl 15
L& 15 B8 i

(28,5R,13a8)-N-(4- %, ¥ B % )-8- & -7,9- = fl & -
2,3,4,5,7,9,13,13a- /\ #,-2,5- 35 F 5 0t 0% J£ [1',2' ¢ 4,510 0f
3 [2,1-b][1,3]4 & ¥ - 10-FF Bf
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0 ‘
o .
N™ X
A 0 F
O OH
15
od
g \[ HO__OH o 0
Ny SoH I \E A, PR ..EO/ NNy “OH
N H
O AN A= N SN0
O N0 w
0 O I -
1-A S 15A 15-B
0
o
‘ FER3 y \i/\N X N
\E/N Yo F
OH
15
+ BR 1

HEFEIKEG6 mL)TIZ B (4 mL)F 8y 1-(2,2-Z F

SEZE)S-FEE-6-(FEBWE)-4-ME-1,4-— & 0o -3-
FHEE(1-A> 3.15 g 10.0 mmol)f ¥ % % £ (0.195 mL)E

i

- BEVMINMEZE 15C - T /NEZ2%  BHBEESEWASA
MEGFER-I0CKE=X - GHHUEEWHEMNH®RE 715CLK 2
N R EAREBHEETERANRTELSE S - LCMS-

SI* (m/z) : Ci1sH, FaN,0, 2 [M+H] 5 B {4 : 288.07 ; 2
B {E : 288.1 -

- )
o B 1-(2, 2-:¥mZAﬁ5)-5-EF‘% -6-(FF & Ak B )-4-
f-1,4- " G WML UE-3-FF 5 (16.8 mL 9’35{55 B 1 28R

&Y > 4 4 mmol)H (1S,3R)-3-fF £ B /X FE (0.809 g » 8
872705 -79-
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mmol) & #f » F £ H5 (16.8 mL)#% ¥ - It A fix B& #F (0.553
g4 mmo)iEH - RERSYMEZE 85C » #BH 15 5
o ~SHZFAEBEAEHEEBHS 16 /N - A0 HCI(SO
mL: 02M aQ) KA ZEFREMNZREHECBRK - 8
HZEBYRBRBRNER  BEERBRENEZECERA
R_EFHR/CRELZRLEERHMBURHEZ ZREH K
ZERESREY 15-B - '"H-NMR (400MHz » DMSO-dg) & 8.72
(s, 1H), 5.42 (dd, J = 9.6, 4.1 Hz, 1H), 5.09 (s, 1H), 4.72
(dd, J = 13.0, 3.7 Hz, 1H), 4.57 (s, 1H), 4.09 (dd, J = 12.5,
9.6 Hz, 1H), 3.83 (s, 3H), 1.92 (s, 3H), 1.78 (m, 2H), 1.62-
1.47 (m, 1H) « LCMS-ESI" (m/z) : C,;sH;N,0¢ Z [M+H]"&}
BE o 321.11; & BE : 321.2-

& ER 3

¥ h R4 15-B (0.040 g 0.125 mmol)Fl (4-% % £ )
B (0.017 g» 0.137 mmoD)ZE)FEZFE (1 mL)d & A N,N-=
2 N E Z B (DIPEA)(0.033 mL -+ 0.187 mmol)
HATU(0.052 g~ 0.137 mmol)iE 5 - ¥ 30 S 1% » H
RERSYHRHE(0.046 g 0.25 mmol) IR E I I BAE
50C < 10 2% BWRERESEYWAEIEA HCI(2 mL >
10% aq)iz ¥ - o @EZ% > BABRYWBEILAHA HCI(10%
aq)FIKEMH - B ZEHEE HPLC #1b(20-65%ZfF
K> 0.1% TFAREMRE(LESY 15 'H-NMR (400MHz >

DMSO-dg) § 12.44 (s, 1H), 10.36 (t, J = 6.0 Hz, 1H), 8.46

872705 - 80 -
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(s, 1H), 7.37-7.28 (m, 2H), 7.19-7.09 (m, 2H), 5.43 (dd, J =
9.6, 4.0 Hz, 1H), 5.08 (s, 1H), 4.68 (dd, J = 12.8, 4.1 Hz,
1H), 4.59 (s, 1H), 4.58-4.42 (m, 3H), 4.02 (dd, J = 12.7,
9.6 Hz, 1H), 1.92 (s, SH), 1.83 (d, J = 12.2 Hz, 1H), 1.56
(dt, J = 12.0, 3.4 Hz, 1H) - LCMS-ESI* (m/z)
C, H,y FN,Os 7 [M+H] SF B {8 : 414.15; & B {E : 414.2

® Bl 16
iE&EY 16 (Y H
(2S,5R,13a8)-N-(2,3- =~ & *X B £ )-8-¥& -7,9- — ] & -
2,3,4,5,7,9,13,13a- /U & -2,5-58 B AL OfE o€ ¢ (17,2 ¢ 4,570t off
F[2,1-b][1,3145 & "F -10- H Bf Bz

H 0] F
\w“ N N0
O OH
16

ItE&% 16 RULBEHUNEEY 1589 FERQI-ZH
XE)VFEARSTU-EEE£)HFREHE - '"H-NMR (400MHz >
DMSO-d¢) § 12.46 (s, 1H), 10.41 (t, J = 6.1 Hz, 1H), 8.45
(s, 1H), 7.43-7.25 (m, 1H), 7.25-7.05 (m, 2H), 5.44 (dd, J =
9.5, 3.9 Hz, 1H), 5.09 (s, 1H), 4.68 (dd, J = 12.8, 4.0 Hz,
1H), 4.65-4.53 (m, 3H), 4.02 (dd, J = 12.7, 9.8 Hz, 1H),
3.56 (s, 1H), 1.93 (s, 4H), 1.83 (d, J = 11.9 Hz, 1H), 1.57

872705 -81-
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(dt, J = 11.5, 3.0 Hz, 1H) - LCMS-ESI" (m/z)
C21H20F2N3O5Z[M+H]+§+%{E 1 432.14 ; %fﬁ{ﬁ :432.2 0

BHl 17

L&Y 17 H8#

(2S,5R,13aS)-N-(4- &, -2- & 3 B £ )-8- & -7,9- = fll & -
2,3,4,5,7,9,13,13a- )\ &, -2,5-58 B EL 0L O 3% [1',2' ¢ 4,5]0 o
H#[2,1-b][1,3]5 & ¥ -10-H & Bz

" o F
OY\N X7 N
IO
A o cl

O OH

17

it&® 17T GUEURLEEY 15 WA EH@-&-2-
EXEE)FEARBTGEFTE)F R H - 'HNMR
(400MHz > DMSO-dg) & 12.46 (s, 1H), 10.45-10.29 (m, 1H),
8.44 (s, 1H), 7.42 (dd, J = 10.0, 2.0 Hz, 1H), 7.33 (t, J =
8.1 Hz, 1H), 7.26 (dd, J = 8.4, 1.8 Hz, 1H), 5.50-5.38 (m,
1H), 5.09 (s, 1H), 4.68 (dd, J = 13.0, 4.0 Hz, 1H), 4.59 (s,
1H), 4.54 (m, 2H), 4.02 (dd, J = 12.8, 9.7 Hz, 1H), 1.93 (s,
4H), 1.83 (d, J = 12.0 Hz, 1H), 1.57 (dt, J = 11.9, 3.4 Hz,
1H) « LCMS-ESI" (m/z) : C;,H,,CIFN;05 2 [M+H] i &
8 : 448.11 ; 3 {H : 448.2

872705 -82 -
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Tl 18

L&Y 18 By 8L {4

(2S,5R,13aS8)-N-(3,4- = &, ¥ H £ )-8-¥& -7,9- — A & -
2,3,4,5,7,9,13,13a- )\ &, -2,5-58 B A 0L oE 3£ [1',2" ¢ 4,500 o
3 [2,1-b][1,3]4 € ¥ -10- F fif j

\\\\

fte? 18 HBUBELREew IS AXFEHG4-ZH
FE)VEPRABG-EEXE)FRAEHE - 'H-NMR (400
MHz > DMSO-d¢) & 12.46 (s, 1H), 10.51-10.27 (m, 1H),
8.46 (s, 1H), 7.50-7.23 (m, 2H), 7.23-7.03 (m, 1H), 5.44
(dd, J = 9.5, 3.6 Hz, 1H), 5.09 (s, 1H), 4.75-4.63 (m, 1H),
4.60 (s, 1H), 4.57-4.44 (m, 2H), 4.02 (dd, J = 12.6, 9.8 Hz,
1H), 1.93 (s, 4H), 1.83 (d, J = 12.0 Hz, 1H), 1.57 (dt, ] =
12.0, 3.4 Hz, 1H) « LCMS-ESI* (m/z) : C,;H,(F,N;0;5 =~
[M+H] 5t B {E : 432.14; I {F : 432.2 -

' P19
&Y 19 /Y &
(IR,58)-N-(2,4- = & & H X )-8 ¥& -7,9- = il & -

2,3,4,5,7,9,13,13a- )\ &, -1,5-58 B EL ML 0E J£ [1',2' © 4,570 mf

872705 -83 -
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FH[1,2-a][1,3] = & "¥-10- 5 BE Bz
0] F
Gseqas!
= NN N0 F
O OH

HOOH Q
\l: NHz 2HCI

NN N MgBrz N
UL e Q0K ) 5

0 0Oy o o\ oA ) or-l19

S BR 12

B S-QA-“HARFHFEBEFEE)1-Q2,2- 28 Z £)-3-
FERE-4-FEK-14-“FUE-2-FEFBEA-C> 97.5 mg
0.236 mmol)AH Z B5 (1.9 mL) - Z f£ (0.1 mL) - B# B8 7 (145
mg > 1.05 mmol) + FI(S)-Mt UF -3-f — B8 fi5 &8 (82 mg > 0.472
mmol)ZH# - R IERESYEHLMBZE 90C - 60 538 >~
% BREREWMAA  7AEBKN_&FK2HE - #
KEERR-ZE&ABRKF=Z=RLEKEHZBEHESH LB
MgSO. 820 » B - RE - HBEEWEMBENZEQ mL)d
A A p0 VR AE #%(89.1 mg 0 0.48 mmol) - &R ES Y E & E H
WHEHE 50C - 90 nEZR  BREEEYWHA~S mL 1
0.2M HCl(aq)® K > # pHEE B Z~10 > HHEHKFHER » f3
B/ DCM f1 =2 - HPLC %L (Z B : 7K » 0.1% TFA)Z
&% 19 - '"H-NMR (400 MHz > & {5-d) & 10.43 (t, J =

5.9 Hz, 1H), 8.43 (s, 1H), 7.39-7.30 (m, 1H), 6.81 (q, J =

872705 -84 -
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8.1 Hz, 2H), 4.89 (dd, J = 11.6, 3.8 Hz, 1H), 4.69 (s, 1H),
4.64 (d, J = 5.8 Hz, 2H), 4.26 (dd, J = 12.6, 3.8 Hz, 1H),
3.91 (t, J = 12.1 Hz, 1H), 3.20-3.10 (m, 2H), 3.06 (s, 2H),
2.14-2.02 (m, 1H), 1.96-1.81 (m, 2H), 1.81-1.70 (m, 1H) -
LCMS-ESI" (m/z) : C, H,,F;N,0, = [M+H]" 5+ & (&
431.15; ST H : 431.2 -

® gl 20
{E& Y 20 &Y 8 {F
(1S,5R)-N-(2,4- = & H® B H )-8- ¥ -7,9- = ] &

2,3,4,5,7,9,13,13a- )\ & -1,5-58 B9 BL 0 0@ 3£ [1',2' © 4,5]00 o
F[1,2-a][1,3] = F F -10- B Bf g

0 F
N
(1seqae!
NSNS0 F
O OH

° 2
H
HO\[OH 1 F “NH, 2HCH
z

N7 u Y\N N MgBrz
N choa

0 O 0 OH

SN
1c 20-A 20
S B 1R 2

B S-QA-ZHRAREEFEE)1-Q2,2- 28 Z X)-3-
HEE4-I&E-1,4-Z 5 0E -2-5F B F B (1-C > 103.3
mg > 0.25 mmol)H Z (1.9 mL) - Z #£ (0.1 mL) - i g &F

872705 -85 -
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(159.8 mg » 1.16 mmol) ~ FI (R)-0 UF -3-fF — &8 % && (90
mg 052 mmo )i - S RERESEYWEHLEMBZE 90
C-40 NEZ%R  BREEEYWALSA 7B FEE KM=
EHEZH  HAEHZERNR _E&FRF=RLEAEEHES
ff - KM@ MgSO, fokk > BIE - B - BHEEYWBHER
Z K (2 mL)yd 36 /5 IR 1L #£ (96.5 mg > 0.52 mmol) - fF 8
EVMENEBEHLMMAE 50C - 80 FEZ% > FA~5 mL &Y
0.2M HCl (aq)i R FER & AR » pHEEZ~10> FHE K
W MmEWNK DCM T =R - HPLC #{L (2 : K>
0.1% TFA)E#{E& % 20 '"H-NMR (400MHz > DMSO-dg)
§ 10.35 (t, J = 6.0 Hz, 1H), 8.48 (s, 1H), 7.45-7.33 (m,
1H), 7.29-7.18 (m, 1H), 7.05 (td, J = 8.5, 2.4 Hz, 1H), 5.06
(dd, J = 11.4, 3.5 Hz, 1H), 4.56-4.47 (m, 3H), 4.44 (s, 1H),
4.05 (t, J = 11.8 Hz, 1H), 3.07-2.89 (m, 4H), 1.85-1.73 (m,
3H), 1.54-1.46 (m, 1H) - LCMS-ESI" (m/z) : C;,H,,F,N,0,
Z[M+H] st E{EH : 431.15; B E : 431.2 -

'Ol 21

LtEe?w 21 R H

(2S,5R,13a8)-N-((S)-1-(4- B F £ )2 £ )-8-FK-7,9-Z il & -
2,3,4,5,7,9,13,132- )\ & -2,5-52 B B OE og JF [1°,2' ¢ 4,5]00 of
FH[2,1-b][1,3]5& & ¥ -10- 5 B Bz

872705 - 86 -
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QH

HO._OH

oo, = chod *@ﬂw;ﬁ gel

0 O O OH

oG
21-A 21-B

& B 102

’1-(2,2- 2 LE)-S-(1-G-AFXB)ZE P EE)-
3-HE A -4-E-1,4-Z G UL 0E -2- B & (S)-FF B5 (21-A > 1
mL» fE 19: 1 Z8: Z2BHPH 023 MBRK > WBXEE
Bl 9 2 1-2,2-Z8ZE)-S-(1-(4-REL)ZE B BEELHE)-
3-REE-4-AE-14-“FUHIE-2-FBR)-Fl 9-A- #H
(S)-1-4-BFEE)ZEREBFR)-1-G-E8FXE)ZEHE)H
(1S,3R)-3-Fr E BB Ik B (62 mg » 0.61 mmol)F i 5 $¥ (34
mg - 0.25 mmo )i # - MR EREGYWEHLMHBE 90
C-60 8% BREBEEGWAE  SBEEBKNZ
SHEHE BAHEERNR _—E&EFET =08 EH&ES
fF > & MgSO, B2/ - BIE > REHW - BHEEY SR
BZHE (2 mL)F 3R IR 16 8 (74 mg > 0.4 mmol) - R A&
MEFREHILME#ZE 50C - 100 982 % > A 0.2M HCI
(a)EREEREY > HEK%R > FZEIRMN DCM f =
KX o HPLC #i{E(Z W : 7K » 0.1% TFAYREEEY 21 -

'H-NMR (400MHz > DMSO-d¢) § 12.42 (br s, 1H), 10.45 (d,
872705 - 87 -
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J] = 7.9 Hz, 1H), 8.40 (s, 1H), 7.36 (dd, J = 8.6, 5.5 Hz,
2H), 7.14 (t, J = 8.9 Hz, 2H), 5.42 (dd, J = 9.6, 4.2 Hz,
1H), 5.15-5.04 (m, 2H), 4.72-4.55 (m, 2H), 4.02 (dd, J =
12.7, 9.7 Hz, 1H), 1.97-1.89 (m, 4H), 1.82 (d, ] = 12.2 Hz,
1H), 1.56 (dt, J = 11.9, 3.3 Hz, 1H), 1.43 (d, J = 6.9 Hz,
3H) - LCMS-ESI" (m/z) : C,,H,,FN30s 2~ [M+H] "5t & {4 :
428.16 ; ST {H : 428.1 -

g Hl 22

L&Y 22 #9815

(2R,5S,13aR)-N-((S)-1-(4-& K B )L £ )-8-F&K -7,9-— fii] & -
2,3,4,5,7,9,13,13a-/\ &, -2,5-55 B9 L 0L OF 3£ [1',2' © 4,5]0 o
H[2,1-b][1,3]E & " -10-5 i iz

o} i
NN
&N N0 F

O OH
22

OH

o Q.
T -
v?ﬁ == choutrar=-choire,

ON 224 © Oz

S8 1R 2
Bo1-(2,2- 2 ZE)-S5-(1-(4-BAFE)Z & B P E)-
3-H & A -4l F-1,4-Z G ML E -2- 5 B (S)-H Bs (21-A

872705 - 88 -
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mL- > £ 19: 128 Z8Ht > 023 MAE®K)HE (1R,3S)-3-
B £ 38 K B2 (52 mg > 0.51 mmol)FI 5% B 88 (31 mg > 0.22
mmol )R - KR EREMEHLIMEZE 90T - 60 FEZ
% BRERSWAY  SEEH AN _GFHEH -8
KEERR _EFRP=ZREBEEERESH » &iB MgS0,
Bk BK - MR c HHHEEMABNZBEQ mL)F I
AR (91 mg > 0.49 mmol) - KB &Y E % = A f0

o BZE S0C - 10022 KMREREYWHA 0.2M HCl(aq)
AR HEKWRE > MERNR DCM =R - HPLC #i1t
(Z B 7K > 0.1% TFA)R®R # 1t & % 22 - 'H-NMR
(400MHz > DMSO-dg) & 12.44 (br s, 1H), 10.45 (d, J = 7.7
Hz, 1H), 8.39 (s, 1H), 7.36 (dd, J = 8.5, 5.6 Hz, 2H), 7.14
(t, J = 8.9 Hz, 2H), 5.43 (dd, J = 9.6, 4.0 Hz, 1H), 5.15-
5.06 (m, 2H), 4.66 (dd, J = 12.8, 3.9 Hz, 1H), 4.58 (s, 1H),
3.99 (dd, J = 12.6, 9.5 Hz, 1H), 1.93 (s, 4H), 1.82 (d, J =

o 12.0 Hz, 1H), 1.56 (dt, J = 12.0, 3.0 Hz, 1H), 1.44 (d, ] =
6.9 Hz, 3H) - LCMS-ESI" (m/z) : C,,H,,FN;05 2 [M+H] st
BIfH : 428.16; B {H : 428.1 -

"Bl 23
L&Y 23 WEHE
(2S,5R,13a8)-N-(2- & * H % )-8- ¥& -7,9- = fil & -

2,3,4,5,7,9,13,13a- )\ & -2,5-50 B AL ORE 0 3£ [1',2' © 4,5]00 0
F[2,1-b][1,3] £ ¥ -10-5 g %

872705 - 89 -
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LI
Gosane
O OH
\QWOH HATU, DIEA \E/ Y@L /D

N 58 O 234

O

(o) H '
MgBr. 5
9=r o, “.-E/N N ”/Ij
> NN F
0O O

23

& 8% 10 2

¥ 15-B(41 mg:> 0.13 mmoDFA Z (1 mL) ~ (2-&
HE)H R (17 mg> 0.14 mmol) - HATU(67 mg > 0.18 mmol)
1 N,N-— ZH & Z I (DIPEA)(24 mg > 0.19 mmol)f H
HREEBEMEER THERE —/NEXRMAE 47
mg+ 0.26 mmol) - ¥ REWBHLMWHE 50C - 60 28
2% BRERERESEWA 02M HCI (aq)® K @ A E K%
B AERKNK DCM =X - HPLC & E(ZHE : K » 0.1%
TFA)E {4 4% 23 - '"H-NMR (400 MHz » & {5-d) & 10.42
(s, 1H), 8.34 (s, 1H), 7.36 (t, I = 7.9 Hz, 1H), 7.24-7.17
(m, 1H), 7.12-6.97 (m, 2H), 5.40-5.32 (m, 1H), 5.29 (t, J =
3.5 Hz, 1H), 4.67 (s, 3H), 4.28-4.20 (m, 1H), 4.06-3.95 (m,
1H), 2.20-1.96 (m, 4H), 1.95-1.84 (m, 1H), 1.59 (dt, J =
12.4, 3.3 Hz, 1H) - LCMS-ESI" (m/z) : C, H,FN;05 >

872705 -90 -
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[M+H] 5 & : 414.15; 23 (H : 414.2 -

BBl 24

L&Y 24 HHFE
(2S,5R,13a8)-N-(3,5- = & # B % )-8- & -7,9- = fil & -
2,3,4,5,7,9,13,13a- )\ §,-2,5-05 B ZL 0L OF 3 [1',2' ¢ 4,5]00 o

FF[2,1-b][1,3]% & ¥ -10-H Ff iz

0
0l ' F
Y NN
SR
0
O OH o4 F

o
e = ey

o< 15.B o< 24-A
o of i ;
MgBr. o
gbr; & Y\N x 'N{
TS
33N O
O OH F
24

BB 1A 2

¥ 15-B(44 mg > 0.14 mmol)f Z B (1 mL) » (3,5-— &
% B ) HF BF (32 mg > 0.23 mmol) + HATU(54 mg - 0.14
mmol)f1 N, N-ZEFEZ (37 mg> 0.29 mmol)EH - &
REREMHEZRTEHE—/NEFX AR EGT mg
0.31 mmol) - REGEWEHILMMZE 50C - 60 &

872705 -91 -

[}
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% KWREES®HA 02M HCI (aq)Z K - FH B /KHE
M ZE DCM f =X - HPLC @ E(ZHFE @ K » 0.1%
TFA)E £ {E & ¥ 24 - '"H-NMR (400 MHz > & {5-d) & 10.39
(s, 1H), 8.42 (s, 1H), 6.82 (d, J = 7.9 Hz, 2H), 6.65 (t, ] =
8.8 Hz, 1H), 5.38 (d, ] = 7.7 Hz, 1H), 5.28 (s, 1H), 4.78-

4.41 (m, 3H), 4.32 (d, J = 12.1 Hz, 1H), 4.02 (t, J = 10.9
Hz, 1H), 2.30-1.97 (m, 4H), 1.97-1.81 (m, 1H), 1.59 (d, J =
12.3 HZ, IH) ° LCMS-ESI+ (m/z)i C21H19F2N3O5Z[M+H]+

HEE : 432.14; S EE ¢ 432.2 -

g Bl 25

L&Y 25 B9 B
(2S,5R,13aS)-N-(4-F -3-(=ZH BH B )X P K )-8-¥,-7,9-— {f
& -2,3,4,5,7,9,13,13a- /\ &, -2,5-25 B9 L Ok oE 3 [1',2' © 4,5]
Mt 0 3 [2,1-b][1,3] & &0 -10-FF Ef Bz

872705 -92 -
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B 10 2

# 15-B(43 mg: 0.13 mmol)H Z B (1 mL) ~ (4-% -3-
(=& P EIEE)H B (29 mg > 0.15 mmol) -~ HATU(62
mg > 0.16 mmol)f1 N.N-— 2/ & Z B (26 mg > 0.20 mmol)
RH - RREEREYWHE=ZRTHEE— /NI F MRS
(62 mg > 0.34 mmol) - FREWEH LI ZE 50C - 60 4
HEZBR BREREESEYWHA 02M HCl(aq)ZE R > 8 KH
¥ FIZH R DCM = - HPLC #i{E(Z B K > 0.1%
TFA)R L& % 25 '"H-NMR (400 MHz > & {5-d) & 10.44
(s, 1H), 8.29 (s, 1H), 7.56-7.38 (m, 2H), 7.06 (t, J = 9.2
Hz, 1H), 5.30 (dd, T = 9.3, 3.5 Hz, 1H), 5.21 (s, 1H), 4.65-
4.45 (m, 3H), 4.21 (dd, J = 12.8, 3.4 Hz, 1H), 3.95 (dd, J =
12.4, 9.7 Hz, 1H), 2.11-1.89 (m, 4H), 1.89-1.74 (m, 1H),
1.53 (dt, J = 12.4, 3.2 Hz, 1H) - LCMS-ESI* (m/z) :
c22H19F4N3052[M+H]+§+§1§ 1 482.14 ; £ IH{E ¢ 482.2 ¢

B 6l 26

L&Y 26 YEH

(28,5R,13aS)-N-(4- & -3- & % B % )-8-& -7,9- = fll & -
2,3,4,5,7,9,13,132- J\ & -2,5-58 B EL O O0F 3 [1',2' 4,570
F[2,1-b][1,3] K ¥ -10-F Bf fz

872705 -93-
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O\I":'l/\ i
LN N
O OH F
26
C?@( o ——’HATU o \Q YQ& A@,

°N 158 °N 24
(o) H i
Mngz ‘(/Y\N X N
’ W~ H
N
A YN0 cl
O OH F

26

4B 1A 2

% 15-B(41 mg- 0.13 mmoD)AE Z (1 mL) - (4-%.-3-
& K E)FE B (40 mg > 0.25 mmol) ~ HATU(60 mg » 0.16
mmol)fl NN-_ERFREZKF 28 mg: 0.22 mmol)EH - &
REREMEZERTEE—/NIF IR AL 8 (48 mg
0.26 mmol) - ' EEYHEHILMEE 50C - 60 23§
% WREESYWHA 0.2M HCL (aq)Z R > HBEKWEHE -
1 ZE P DCM =X - HPLC 4L (Z B © K » 0.1%
TFA)RR L& % 26 - '"H-NMR (400 MHz > & {5-d) & 10.41
(s, 1H), 8.30 (s, 1H), 7.24 (t, J = 6.1 Hz, 1H), 7.13-6.90
(m, 2H), 5.30 (dd, J = 9.1, 3.2 Hz, 1H), 5.22 (s, 1H), 4.61
(s, 1H), 4.51 (s, 2H), 4.20 (d, J = 9.4 Hz, 1H), 3.95 (d, ] =
12.0 Hz, 1H), 2.11-1.90 (m, 4H), 1.90-1.76 (m, 1H), 1.53
(d, ] = 12.2 Hz, 1H) - LCMS-ESI" (m/z) : C,H,,CIFN;O;

872705 -94 -
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Z [M+HI"3H B : 448.11; B F{H : 448.2

&l 27
E&w 27 s
(28,5R)-N-(1-(2,4- = i % £ )5 % % )-8- 5 -7,9- = il & -
2,3,4,5,7,9,13,13a-/)\ & -2,5-00 FH A Lo - [1',2" - 4,570 o
J[2,1-b1[ 1,314 %19 - 10- F B &

' (0] F
I e F
O OH
27

ROU: 20U
0N - DIEA
- o) F F N NN F F
0 O 0 o
~ 27-A ~
1-A 27-8
| HO\[OH o
Hoh. .\\NHZ
‘ MsOH NN ) Q (#7-D)
MeCN,AOH o I A" ¢ - Ko
0 0
> 27C

, 9 F o F
o o)
K N~ N A !
. (/\N(\ - HZ@ MgBr, \\..(/\(\N NZCL
A ) F AN Y0 F
0 O\ 27.E O OH 27

5B 1
R NN-Z B % % Z §% (DIPEA)( 2 mL > 11.48

872705 -95-



201441224

mmol)BF » ¥ IL& % 1-A (1.004 g 3.19 mmol) ~ B¢ 27-A
(688 mg » 3.35 mmol)f1 HATU(1.453 g 3.82 mmol)fF
CH,Cl, (20 mL)F BB ZRAE 0CHA T - £ 0C T 1 /h
Bk BREEBEVREER HAIBZEWRE  KH
Kx2)g#h -HZIBIBG DERAKERTZE  &FHIE
o EH 0 R NaS0,) KRR - BHERACKE-Z B
ZB1E BB Z CombiFlash (120 g B )M LB &Y -
EHEENERRZEIURME 1.082 g (7T3%)EY 27-B-
EHETENERBHEZEZ  KFREBGRYWABEIE CH,CL
FRBE— L AREYE - BERBHELEE 361 mg(24%)
S 4hEY 27-B ¢ LCMS-ESI' (m/z) : C,,H,sF,N,0, 2
[M+H]) "3t B {H : 467.16 ; &I {H : 467.1 -

S 23

E=ZETRIESEY 27-B(81 mg> 0.174 mmol)A fif £
Z FB5 (22 mL) - AcOH (2 mL)fl B %& f (0.14 mL - 2.16 ®
mmo )W E & W (1 mL)F I FREBFRE 65C THE#HE 20
INBE o

R EARRUANEERZE » B ERE 27-D(50 mg -
Sh3H HE > 0.363 mmol) ~ K,CO; (50 mg» 0.362 mmol)Fl Z
BQmLIIZEBSRE - BFASEESYWE 65CIaER 1 /NEF -
MNEEREMAANEZRZE - HFHEM IN HCL (~2 mL)#
b K8 mL)W®E » KA CHClo(x 3)EH - K&
ZEHU R B2 1% (NaS0,) » B4 » R # H CombiFlash &f{k L

872705 - 96 -
S
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¥ 15E 67 mg (82%)WI{E& % 27-E - 'H-NMR (400MHz -
CDCl3) & 10.53 (s, 1H), 8.25 (s, 1H), 7.60 (td, J = 8.5, 6.5
Hz, 1H), 6.85-6.57 (m, 2H), 5.33 (br, 1H), 5.26 (dd, J =
9.6, 3.9 Hz, 1H), 4.60 (t, J = 3.0 Hz, 1H), 4.18-4.06 (m,
1H), 4.01 (s, 3H), 3.92 (dd, J = 12.7, 9.6 Hz, 1H) , 2.11-
1.91 (m, 4H), 1.88-1.71 (m, 1H), 1.60-1.49 (m, 1H), 1.31-
1.10 (m, 4H) - '’F-NMR (376.1 MHz, CDCI;) & -111.80 (q,

o J = 8.8 Hz, 1F), -112.05 (p, J = 7.9 Hz, 1F) - LCMS-ESI"
(m/z) i C4Hy4F,; N3O Z [M+H] "5t & {H © 472.17 ; S B E
472.1 ¢

& B 4
&% 27-E(67 mg > 0.142 mmol)Fl MgBr,(66 mg °
0.358 mmol)F MeCN3 mL)F #E&¥WEH IN HCl (3
mL)EH#E ZHl > /£ SOC THHE 02BN LAE 0T - R
o EYWHK(30 mLEEZ% > B CH.Cl, (x )EEY -
HRR&EHZEMPWEZLENGSONR B - REWE B R H
B HPLC @b A2 REZBRUEREHU="FGZHKZ 1:1 &
EYMHNEY 27 - lH-NMR(400 MHz » CDCl3) 6 10.70 (s,
1H), 8.35 (s, 1H), 7.57 (q, J = 8.2 Hz, 1H), 6.91-6.56 (m,
2H), 5.31 (dt, J = 14.3, 4.0 Hz, 2H), 4.68 (s, 1H), 4.22 (dd,
J = 13.2, 3.9 Hz, 1H), 3.99 (dd, J = 12.8, 9.3 Hz, 1H),
2.28-1.96 (m, SH), 1.88 (ddt, J = 12.1, 8.6, 3.7 Hz, 1H),
1.71-1.49 (m, 1H), 1.38-1.11 (m, 4H) - '"F-NMR (376.1

872705 - -97-

L
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MHz, CDCl;) & -76.37 (s, 3F), -111.6 ~ -111.75 (m, 2F) -
LCMS-ESI+ (m/z) . C23H22F2N305 Z [M+H]+ E‘I‘ % {E
458.15; 3 IH{H : 458.1 -

g H 28

fE&Y 28 BB

(2S,6R)-N-(1-(2,4- "\ F £ )EBE N £ )-9-7 -8,10- = ] & -
3,4,5,6,8,10,14,14a-/\ & -2H-2,6-55 B £ 0L 0F 3£ [1',2' : 4,5]
O W 3 [2,1-b][1,3]08 0Y 2 (oxazocine)-11-F fiff j&

0 F
o)
. X
COL L
l\\“‘ N 0 F
O OH

HO OH

HO,, WNH,
%ﬁj\ Q : O (28-A)
MeCN AcOH chos
(0]

o< 27-C

kQYCﬁy\@ kir\}ky\@

SR 102

EZRTHIEEY 27-B (87 mg > 0.187 mmol)/&F £
Z FBE (22 mL) ~ AcOH(2 mL)#I B 75 #£ (0.14 mL » 2.16 mmol)
WEESWQ mL)P I FFRESBERE 65C T 20 /NEF -

872705 -98 -
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R ERLSAZE R LR BRRERE 28-A (44
mg > SPIEHBE > 0.382 mmol)FI Z B5 (2 mL)IN B & & - 45 F
RESWHE 65CHEH 30 o8& 21% AN K,CO; (41
mg > 0.297 mmo )R K EEWE 65C TH#H 21 /B - &
KEEBEWLNZEZ=ZR > &HAH IN HCI(~2 mL)E 1 > A
K(~8 mL)Mi# » I Al CHyCl, (x 3)EH - & ZFEFWME
Bz e (NasSOy) » B » RFEHHMHER HPLC 4i{LA & E
MZE 2 REZE  RBBRYERBRELBLE P 2% 0 #
AR T NaHCO; (x 1) M » 82 %2 (NayS04) 0 KB 48
Efe 18 mgROWMNEHR=-F LEZ 1: 1 BEEYHNILEY
28-B - '"H-NMR (400MHz - CDCl;) & 10.54 (s, 1H), 8.26 (s,
1H), 7.63 (td, J = 8.6, 6.6 Hz, 1H), 6.76 (dddd, J = 21.9,
11.2, 8.7, 2.3 Hz, 2H), 5.39 (dd, J = 9.6, 3.7 Hz, 1H), 4.53-
4.36 (m, 2H), 4.09 (dd, ] = 12.8, 3.7 Hz, 1H), 4.03 (s, 3H),
3.99 (dd, J = 12.7, 9.7 Hz, 1H), 2.41-2.20 (m, 2H), 1.84
(dtd, J = 19.7, 9.3, 8.8, 4.4 Hz, 2H), 1.74 (dd, J = 14.6, 2.5
Hz, 1H), 1.62-1.35 (m, 2H), 1.34-1.14 (m, 5H) - '’F-NMR
(376.1 MHz, CDCl;) 8 -111.75 (q, J = 8.9 Hz, 1F), -112.01
(p, J = 7.9 Hz, 1F) e LCMS-ESI" (m/z) : C,5sH,¢F,N;05 2
IM+H] 3 B g : 486.18 ; S IH{H : 486.2 ¢

& B3

MEKIEEY 2T-ENTE 4 bRl ig{LE& Y 28-B(18
mg > 0.037 mmol)f MgBr, EE P EE LS Y 28 'H-

872705 -99 -
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NMR (400MHz > CDCl3) § 10.66 (s, 1H), 8.29 (s, 1H), 7.59
(td, J = 8.5, 6.6 Hz, 1H), 6.89-6.60 (m, 2H), 5.51 (dd, J =
9.9, 4.0 Hz, 1H), 4.55 (s, 1H), 4.48 (t, ] = 4.2 Hz, 1H),
4.21 (dd, J = 12.9, 4.1 Hz, 1H), 3.99 (dd, J = 12.8, 9.8 Hz,
1H), 2.56-2.35 (m, 1H), 2.14 (dd, J = 16.1, 5.9 Hz, 1H),
1.96-1.74 (m, 3H), 1.66-1.37 (m, 3H), 1.28 (d, J = 4.4 Hz,
2H), 1.26-1.19 (m, 2H) - ""F-NMR (376.1 MHz, CDCl;) § -
76.41 (s, 3F, -111.79 (m, 2F) o LCMS-ESI® (m/z)

C,sH3FoN3Os Z [M+H] S & {8 : 472.17 5 S IE{E © 472.1 -

" H 29

L&Y 29 698 #

(2R,68)-N-(1-(2,4- = 4 % £ )3 7 £ )-9- 58 -8,10- = fl & -
3,4,5,6,8,10,14,14a- )\ & -2H-2,6-55 B L L 0F 3£ [1',2' © 4,5]
UL W FF [2,1-b][1,3]8 IY % (oxazocine)-11-F ff f&

0 F
o)
: AN
YN N
Ny Y So F
O OH
29
HO OH

%i)\ (29 -A)
MeCN AcOH K2C03

RN 27-C

@@Z@ @%Z@
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5 ER 170 2
LU N &EXREEY 28-B I8 1 b E 2 H A
wit&% 27-B (87 mg: 0.187 mmo)FI fE A BE 29-A (45
mg ° 0.391 mmol)& #H{L &% 29-B(13 mg > 14%) - 'H-
NMR (400MHz » CDCl;) § 10.54 (s, 1H), 8.26 (s, 1H), 7.63
(td, J = 8.6, 6.6 Hz, 1H), 6.76 (dddd, J = 21.9, 11.2, 8.7,
® 2.3 Hz, 2H), 5.39 (dd, J = 9.6, 3.7 Hz, 1H), 4.53-4.36 (m,
2H), 4.09 (dd, J = 12.8, 3.7 Hz, 1H), 4.03 (s, 3H), 3.99 (dd,
J = 12.7, 9.7 Hz, 1H), 2.41-2.20 (m, 2H), 1.84 (dtd, J =
19.7, 9.3, 8.8, 4.4 Hz, 2H), 1.74 (dd, J = 14.6, 2.5 Hz, 1H),
1.62-1.35 (m, 2H), 1.34-1.14 (m, 5H) - ""F-NMR (376.1
MHz, CDCl3) § -111.75 (q, J = 8.9 Hz, 1F), -112.01 (p, J =
7.9 Hz, 1F) - LCMS-ESI" (m/z) : C,sH,6F,N305 > [M+H]"5f
B {H : 486.18 ; S IH{H : 486.2 -

& ER 3

DEURE/kEEY 16 WP BE 2 M E > 5 #®
{E& % 29-B & #HE& % 29 - '"H-NMR (400MHz > CDCl;) &
10.66 (s, 1H), 8.29 (s, 1H), 7.59 (td, J = 8.5, 6.6 Hz, 1H),
6.89-6.60 (m, 2H), 5.51 (dd, ] = 9.9, 4.0 Hz, 1H), 4.55 (s,
1H), 4.48 (t, J = 4.2 Hz, 1H), 4.21 (dd, J = 12.9, 4.1 Hz,
1H), 3.99 (dd, J = 12.8, 9.8 Hz, 1H), 2.56-2.35 (m, 1H),
2.14 (dd, J = 16.1, 5.9 Hz, 1H), 1.96-1.74 (m, 3H), 1.66-

872705 -101 -



201441224

1.37 (m, 3H), 1.28 (d, J = 4.4 Hz, 2H), 1.26-1.19 (m, 2H) »
""F-NMR (376.1 MHz, CDCl;) & -76.41 (s, 3F, -111.79 (m,
2F) e« LCMS-ESI" (m/z) : C,4H,3F,N;05s Z [M+H]"st & (& :
472.17 ; T E : 472.1 -

"B 30

te? 30 WA
(2S,5R,13a8)-N-(1-(2,4- = & K H B H % )-8-5-7,9- = fil
£ -2,3,4,5,7,9,13,13a- J\ & -2,5-93 B 2 o g 3 [1',2' © 4,5]
UL 0 [2,1-b][1,3] 5 K ¥ -10- F BR B

(0] F
(o]

N N
X Z@
\\l" O F

(o] OH

HO OH
w);:iL %i:L MeCN AcOH YQIL %Q
7.B o< 27-C
0 F
‘ o)
HOu.Q..\NHz (3°-A) : \|/\N S ﬁ
- D N XN F
K,CO3 " & &
~
30B
» .0 F
OGN N
MgBr, \(/Y\ H
_— N x
\\\" O F
O OH
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R 1 F 2

EZEm FTRAESY 27-B(150 mg > 0.322 mmol)A & R
Z B5 (2 mL) - AcOH (0.2 mL)#I B &% % (0.007 mL > 0.108
mmol) KT G AKE 65C THHE 20 NBF - AT/ AE
RRAZEERZ% > BHEEE 30-A(72.1 mg - F# >
0.713 mmol) ~ K,CO3(89.4 mg *» 0.647 mmol)F1 Z % (2 mL)
MEZRK - BHRGESYWE 65CBETHEME 05 /N - B
EREREMRANEZEZERZ%E  BKEHMA IN HCI(~3 mL)E Lk -
FAK(~12 mL)##8 » KA CH,ClL,(x3)ZHl - & & ff 2 Z I
R Ez Kk (NaySO,) > JR¥E » K ¥ B CombiFlash 4fi{b Ll 5
128 mg(84%)HJ L& % 30-B - '"H-NMR (400MHz > CDCl;) &
10.52 (s, 1H), 8.24 (s, 1H), 7.61 (td, J = 8.6, 6.6 Hz, 1H),
6.85 - 6.65 (m, 2H), 5.33 (t, J = 4.1 Hz, 1H), 5.25 (dd, J =
9.5, 3.9 Hz, 1H), 4.61 (d, J = 3.4 Hz, 1H), 4.18 - 4.08 (m,
1H), 4.02 (s, 3H), 3.99 - 3.87 (m, 1H), 2.12 - 1.91 (m, 4H),
1.85 - 1.69 (m, 1H), 1.55 (ddd, J = 12.3, 4.1, 2.8 Hz, 1H),
1.31 - 1.14 (m, 4H) - "F-NMR (376.1 MHz, CDCl;) & -
111.79 (q, J = 8.8 Hz, 1F), -112.05 (p, J = 7.9 Hz, 1F) -
LCMS-ESI" (m/z) @ C,4H,4F,N;0s Z [M+H]" & & &
47217 ; W : 472.2 ¢

7
“ib &% 30-B(128 mg > 0.272 mmol)f1 MgBr,(130
mg > 0.706 mmol)FE MeCN(5 mLYF W EEWHE H IN

872705 -103 -
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HCI(4 mL RE)Z Al > £ 50C T#HHE 30 7 BALAAE O
T -BEEYVRHAAKHERBZEZ  BEYWHA CHCh(x 3)%F
BN BREMHZERNYEZENGSOY)DR BHE - 3 H
CombiFlash #i{EE UG EY 30 'H-NMR (400MHz -
CDCl3) & 12.27 (s, 1H), 10.52 (s, 1H), 8.16 (s, 1H), 7.61
(td, ] = 8.6, 6.6 Hz, 1H), 6.96-6.54 (m, 2H), 5.36-5.23 (m,
2H), 4.66 (t, ] = 3.1 Hz, 1H), 4.18-4.06 (m, 1H), 3.94 (dd,
J = 12.8, 9.4 Hz, 1H), 2.20-1.95 (m, 4H), 1.89 (td, J =

11.4, 9.8, 6.7 Hz, 1H), 1.70-1.54 (m, 1H), 1.32-1.15 (m,
4H) - "’F-NMR (376.1 MHz, CDCl;) & -111.87 (q, J = 8.9
Hz, 1F), -112.21 (p, J = 7.9 Hz, 1F) - LCMS-ESI" (m/z) :
C,3H,,F,N30s Z [M+H] 5t B {H : 458.15; I {H : 458.2 -

'l 31

E&Y 31 (B H

(2R,58)-N-(1-(2,4- Z A F E )R KN & )-8-% -7,9-Z fll & - o
2,3,4,5,7,9,13,13a- /U &,-2,5-55 B9 EL 0L 0F 3£ [1',2' ¢ 4,5]0k o
F[2,1-b]{1,3]4& & ¥ - 10- H B f&%

872705 -104 - S
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O , F
o0 ”ZCL
NN .
O OH
31
HO OH
0, Racals
MeCN AcOH KzCO3

o< z7c

27-B
o F
o o N N
0 O O OH
31-8 -

S B 12
DEOU RN &Ekib&Y 30-B Y8R 1 f1 2 b prifi 3 =~
HAREIEEY 27-B(150 mg > 0. 322 mmol)FIfF B 31-
A(70.3 mg > 0.695 mmol) & FH L& % 31-B(123 mg >
81%) - '"H-NMR (400MHz > CDCl3) § 10.52 (s, 1H), 8.24 (s,
o 1H), 7.62 (td, J = 8.6, 6.6 Hz, 1H), 6.91 - 6.63 (m, 2H),
5.33 (t, ] = 4.1 Hz, 1H), 5.25 (dd, J = 9.5, 3.9 Hz, 1H),
4.61 (d, J = 3.4 Hz, 1H), 4.14 - 4.07 (m, 1H), 4.03 (s, 3H),
3.93 (dd, J = 12.7, 9.5 Hz, 1H), 2.12 - 1.91 (m, 4H), 1.85 -
1.69 (m, 1H), 1.55 (ddd, J = 12.3, 4.1, 2.8 Hz, 1H), 1.31 -
1.14 (m, 4H) - "’F-NMR (376.1 MHz, CDCl;) & -111.79 (q,
J = 9.2, 8.7 Hz, 1F), -112.03 (h, J = 8.1, 7.5 Hz, 1F)
LCMS-ESI" (m/z) : C,4H,4F;N;05 2 [M+H]" 3 & &
472.17 ; EHEAE : 472.1 -

872705 -105 -
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S ER 3

LEUREaEKIEEY 30 WP 3 bl & 2 7%
(&% 31-B 8 (&% 31 - 'H-NMR (400MHz » CDCI;) 6
12.26 (s, 1H), 10.49 (s, 1H), 8.13 (s, 1H), 7.58 (td, J = 8.6,
6.5 Hz, 1H), 6.90 - 6.56 (m, 2H), 5.32 (dd, ] = 9.4, 4.1 Hz,
1H), 5.27 - 5.22 (m, 1H), 4.64 (t, J = 3.1 Hz, 1H), 4.11 (dd,
J = 12.8, 4.0 Hz, 1H), 4.01 - 3.79 (m, 1H), 2.28 - 1.95 (m,
4H), 1.95 - 1.80 (m, 1H), 1.71 (m, 1H), 1.56 (m, 1H), 1.42
- 1.08 (m, 4H) - '""F-NMR (376.1 MHz, CDCl;) & -111.95
(q, J = 8.9 Hz, 1F), -112.22 (p, J = 7.9 Hz, 1F) - LCMS-
ESI* (m/z) ¢ C,3HyF,N;05 > [M+H] 5 & & ; & 5 (§ :
458.1

'l 32

it&Y 32 B9 84 {5

(28,5R)-N-(1-(2,4-Z # F E )R T £)-8-8-7.9-Z il & -
2,3,4,5,7,9,13,132- /\ & -2,5-02 B Z 0L 0E 3 [17,2" @ 4,5]0 of
FH(2,1-b][1,3]% & W -10-F ff fg

872705 -106 -
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IIII

o) F
o)
NHATUDIEA, 7 N N
2) MgBr, SN o .

\\\\

AR NN-—ERFEZKE(DIPEA)(0.075 mL » 0.431
mmol) B » £ E ) THHELEYW 32-A (22.2 mg > 0.069
mmol) ~ b &% 32-B (18.7 mg: 0.102 mmol)fl HATU(43
mg > 0.113 mmol)#F CH,Cl, (2 mLYF B AR - 30 8>
% BRERSCYWHZBEZEWEBEAKE 2)%K - A
EA (x DEWKEETZ%® B EEE S0 > kg B
W RTEEZEPEZE -

e £l fH W E ¥ A MgBr,(35 mg > 0.190 mmol)7E
MeCN (2 mL)FRyESYHE SOCHEEBEH 1 /NNEHEAEH IN
HCl (~ 1 mL)BBZ A A M E 0T - I 183 % A AW
B A CHClL, (x 3)EH - B & 2 FE WY & &
(Na,SO4) » RiR#E - 3 HBEH HPLC H{LEY K A KT
KL ES /LS 32 '"H-NMR (400 MHz > CDCl;) & 10.87

872705 - 107 -
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(s, 1H), ~9.3 (br, 1H), 8.35 (s, 1H), 7.50 (td, J = 8.7, 6.3
Hz, 1H), 6.89 - 6.78 (m, 1H), 6.72 (ddd, J = 11.2, 8.9, 2.6

Hz, 1H), 5.48 - 5.12 (m, 2H), 4.72 - 4.60 (m, 1H), 4.22 (dd,

J =13.0, 4.1 Hz, 1H), 3.98 (dd, ] = 12.9, 9.4 Hz, 1H), 2.68

(m, 4H), 2.33 - 1.98 (m, 6H), 1.90 (m, 2H), 1.60 (ddd, J =

12.4, 4.1, 2.7 Hz, 1H) - "’F-NMR (376.1MHz > CD;CN) § -

76.39 (s, 3F), -110.50 (q, J = 9.2 Hz, 1F), -112.65 (p, J =

7.8 Hz, 1F) o« LCMS-ESI* (m/z) : C,4H,4F,N;0 2 [M+H] &t

BE : 472.17 ; B HEE : 472.0 ®
g Hl 33

t&EY 33 (VR

(28,5R)-N-(1-(2,4- — & & £ )\ X £ )-8-5 -7,9-Z i & -
2,3,4,5,7,9,13,13a-/\ & -2,5-25 B EL 0fb 0 3£ [1',2' © 4,5]00 o
F#[2,1-b][1,3)5F & " -10-HF B &z

O OH
33
o) F
(/ 1) HATU, DIEA (/Y\N XY N
\ ..... AMgBrz N N A o F
O OH
32A 33

WeEmibtEY 32 FRaftib&? 32-A Mib&® 33-

872705 -108 - S
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A EBI{E&Y 33 'H-NMR (400 MHz > CDCl;) & 10.70
(s, 1H), ~9.5 (br, 1H), 8.41 (s, 1H), 7.43 (td, J = 8.9, 6.4
Hz, 1H), 6.85 - 6.76 (m, 1H), 6.72 (ddd, J = 11.5, 8.8, 2.6
Hz, 1H), 5.48 - 5.18 (m, 2H), 4.68 (t, J = 3.2 Hz, 1H), 4.26
(dd, J = 13.0, 4.1 Hz, 1H), 4.00 (dd, J = 13A.0, 9.4 Hz, 1H),
2.72 - 2.45 (m, 2H), 2.22 - 1.96 (m, 6H), 1.96 - 1.75 (m,
5H), 1.60 (ddd, J = 12.5, 4.1, 2.7 Hz, 1H) - ""F-NMR
(376.1MHz » CD3CN) & -76.41 (s, 3F), -107.86 (q, J = 9.4
Hz, 1F), -113.13 (p, J = 8.0 Hz, 1F) - LCMS-ESI* (m/z) :
C,sHy6FoN3Os Z [M+H] 5t B {F : 486.18 ; & {4 : 485.9 -

gl 34

L& 34 B B4 {H

(2S,5R)-N-(1-(2,4- Z & X E H)EB O B )-8-&K -7,9-= {l & -
2,3,4,5,7,9,13,13a- )\ & -2,5-50 BB BL ok og - [1',2' ¢ 4,570t nff
FH[2,1-b][1,3]5 & ¥ -10-H ff iz

O OH
34
o] ‘ F
O o

¢ _1)HATU. DIEA X
esead Q@ e (T
||||| \ ~ N O F

-0 0L "
32 A O OH
34
872705 -109 -
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WEKILEY 32 PARRARIELEY 32-A L&Y 34-
AEERE{LEY 34 '"H-NMR (400 MHz > CDCl;) & 10.83 (s,
1H), ~9.6 (br, 1H), 8.44 (s, 1H), 7.37 (td, ] = 9.0, 6.4 Hz,
1H), 6.97 - 6.76 (m, 1H), 6.69 (ddd, J = 11.9, 8.8, 2.7 Hz,
1H), 5.48 - 5.18 (m, 2H), 4.68 (t, ] = 3.0 Hz, 1H), 4.28 (dd,
J =13.1, 4.1 Hz, 1H), 4.03 (dd, J = 13.0, 9.4 Hz, 1H), 2.60
(d, J = 13.1 Hz, 2H), 2.29 - 1.96 (m, 4H), 1.95 - 1.77 (m,
4H), 1.77 - 1.65 (m, 4H), 1.61 (ddd, J = 12.5, 4.1, 2.7 Hz, Ps
1H), 1.30 (br, 1H) - ""F-NMR (376.1MHz > CD3;CN) & -
76.41 (s, 3F), -107.86 (q, J = 9.4 Hz, 1F), -113.13 (p, J =
8.0 Hz, 1F) « LCMS-ESI* (m/z) : Cy¢H,5F,N;05 2~ [M+H]" &t
BAE :500.20; I {E : 500.0 ¢

g Hl 35
&Y 35 8B

(2S,5R)-N-(4-(2,4-~ & KX £ )W & -2H- IR I -4-££ )-8- 5% )
-7,9-— il & -2,3,4,5,7,9,13,13a- /\ &, -2,5- 85 B9 & 04 0g 3t
[1',2": 4,5]UH:U##[2,1-b][1,3](;§u‘:£=u“47-10-55i’5ﬁﬁ§

(0] F
0 S

O OH
35
Q o o > F
o F
+ N7 N
AN N0 F
-----
0 0L F
O OH
32-A 35-A 35
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WERIEEY 32 PFRMFEIEESY 32-A F1{E& W 35-
AEE{EY 35 'H-.NMR (400 MHz > CDCl;) § 10.95 (s,
1H), 8.33 (s, 1H), ~7.6 (br, 1H), 7.38 (td, J = 9.0, 6.3 Hz,
1H), 6.85 (td, J = 8.4, 2.6 Hz, 1H), 6.73 (ddd, J = 11.7,
8.6, 2.6 Hz, 1H), 5.32 (dt, ] = 14.4, 4.0 Hz, 2H), 4.68 (t, J
= 3.1 Hz, 1H), 4.24 (dd, J = 13.0, 3.9 Hz, 1H), 4.11 - 3.81
(m, 5H), 2.60 (d, J = 13.7 Hz, 2H), 2.33 - 2.17 (m, 2H),
2.18 - 1.97 (m, 4H), 1.87 (m, 1H), 1.61 (dt, J = 12.5, 3.3
Hz, 1H) » 'F-NMR (376.1MHz » CD;CN) § -76.40 (s, 3F), -
108.78 (q, J = 10.3, 9.8 Hz, 1F), -112.63 (p, J = 8.0 Hz,
1F) o« LCMS-ESI* (m/z) : CysH,6F,N30¢ & [M+H] 2t & (g :
502.18 ; S {E : 502.0 ¢

" Bl 36

L&Y 36 6984 &

(2S,5R)-N-((S)-1-(2,4- = & % £ )-2,2,2-= & Z % )-8- 1% -
7,9- Z il & -2,3,4,5,7,9,13,13a- J\ & -2,5- 52 H AL Of 0 3
[1°,2" = 4,5]0E 0 # [2,1-b][1,3]14 & 0¥ - 10- 5 B f#

<:|=3 F
\Q w)ﬁ
0

(/ s f 1) HATU, DIEA (/ N7 /\CL
/\©\ 2) MgBrz \ F

O OH
32 A 36

O CF; F

872705 -111 -
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WEKIEEY 32 PR ILEY 32-A M{E&Y 36-
AEBIEEY 36 '"H-NMR (400 MHz > CDCl3) & 11.31 (d,
J = 9.4 Hz, 1H), 8.41 (s, 1H), 7.65 - 7.44 (m, 1H), 6.95
(ddd, J = 9.6, 5.6, 2.0 Hz, 1H), 6.92 - 6.79 (m, 1H), 6.15
(h, J = 7.4 Hz, 1H), ~6 (br, 1H), 5.41 (dd, J = 9.5, 4.0 Hz,
1H), 5.31 (t, J = 4.0 Hz, 1H), 4.70 (s, 1H), 4.34 (dd, ] =
12.8, 3.9 Hz, 1H), 4.05 (dd, J = 12.9, 9.4 Hz, 1H), 2.26 -
1.99 (m, 4H), 1.99 - 1.87 (m, 1H), 1.62 (dt, J = 12.6, 3.4
Hz, 1H) - '’F-NMR (376.1MHz > CDCl;) & -75.23 (t,J = 6.9
Hz, 3F), -76.33 (s, 3F), -108.31 (m, 1F), -112.30 (p, J =
8.0 Hz, 1F) - LCMS-ESI®" (m/z) : C,,H,oFsN;05 2 [M+H] f
EE :500.12; &I E : 500.1 - |

g B 37

It&Y 37 R E

(3S,11aR)-N-(1-(2,4- Z S X E VB R E)-6-R-3-HE-57-=
Bl & -2,3,5,7,11,11a-7x & 0 28 3F (3,2-a] 0t OF FF [1,2-d] 0 0 -
8 - FH g e

872705 -112 -
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HO._OH /[
NH,

mérd%iﬂﬁﬂ R\ %§~__+

27-C

H 0] F H (] F
O MgBr O N
T N\\ u gBr; T N\ ”ZQ
0 F o F
O O. O OH -
37-A 37
5B 1

woS-(1-Q4-Z /R EE)VERNE K FEHA)-1-(2,2-Z H
SELE)I-BHEE-4-HH-1,4-Z G UL 0E-2-F 8 5 f5(27-
B: 0.150 g 0.32 mmo)F Z (1.5 mL)F Z f (0.2 mL)4
AEHEKOO mL)RHE - AEGEEEH > LMWHBZE 70
CT-16 NFZI%  BEREWAAMUEHE 5-1-2,4-Z&F
E)RRNERFEHEE)1-Q2- 2R ZE)3-FHE-4-fl & -
® L4-Z“ S HhoE-2-F i HE 27-C WHMA K - LCMS-ESI”
(m/z) © CisH9F,N,07 Z [M+H]" 3t B EH : 439 WA

439 o

B 2 A0 3
BS-(1-Q24-Z B AFXE)VBERN AP EA)-1-(2,2- 2K
ZFEE)I-HEE-4-E-1,4-Z G UL IE-2-5H B F B (27-C >
0.32 mmol » RE LA T B HBEREMBBENZHEQ.S
mL)M Z B (0.2 mL)d - #F (S)-2-f A& N -1-B (0.048 g >

0.64 mmol)fl K,CO; (0.088 g> 0.64 mmol)JIZ K JER &
872705 -113 -
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V) o BRIEEEMENLMEBZE 70C - 3 /N NEFZER - KR
FER &G <28l BiAniRAE#(0.081 g 0.44 mmol) - /&
EVMEFEHLMHAZE 50C - 10 n@EZR > BRERS
Mg alE 0OCHni#E IN EEEL (0.5 mL) - 2872 Fl MeOH (2
mL)iFBRERESY - BEZ21% > ¥ H Prep-HPLC (30-
T0%ZHE * K> 0.1% TFA)HMLHEBEYURMEE TFA B2
{E& % 37 '"H-NMR (400 MHz > EHEE-d,) & 8.31 (s, 1H),
7.62 (td, J =9.2,8.7, 6.5 Hz, 1H), 7.02-6.78 (m, 2H), 5.53-
5.20 (m, 1H), 4.68 (dd, J = 12.3, 4.2 Hz, 1H), 4.40 (dq, J =
19.1, 6.7 Hz, 2H), 3.98 (dd, J = 12.2, 10.0 Hz, 1H), 3.71
(dd, T = 8.3, 6.3 Hz, 1H), 1.41 (d, ] = 6.1 Hz, 3H), 1.22 (s,
4H) - ""F-NMR (376MHz » BH & -d,) & -113.66--113.95 (m,
1F), -113.94--114.29 (m, 1F) « LCMS-ESI'(m/z)
Cy1Hy0F,N3Os 2 [M+H] 5T B (f : 432.; S IHME : 432 -

B Hl 38

It&EY 38 A
(1S,4R,12aR)-N-(2,4- = & % F £ )-7- & -6,8- = fil & -
1,2,3,4,6,8,12,12a- /\ &, -1,4-25 B9 & Z 0L 0% 3£ [1,2-2 © 1',2'-
d]ntk i -9- B B Bz
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H 0 F
% N N 0 F
O OH
38
3 COOEt 3 3 3
N, N, Py N, DMF N
H Boc H Boc H Boc H ‘Boc
38-A 38-B 38-C 38-D
o)
07Xy “OEt
0 . NaHCO, Hy o
Hy, PAIC L?\\‘f O OBn 38F A xoa
s 2) HC! N A
oc 3) DBU H °
38E O OBn
38-G
2) HATU, DIEA
y-:ﬁ- OBn 0 OH
F PR 38-H

B 1

PRI THF(3.2 mL)d 2> 2.0 M LiBH, 0% » £-78°C
THEHELESY 38-A(1562 mg > 5.799 mmol)(£ H WO
97/05139 1 Z E f] 41b)#E THF(10 mL)H #y 5 W I £ Z R
THHEFMBESEY -3 N X% KRB IE THF3.2
mL)$ 27 2.0 M LiBH, R B R EZE R THEHE 17.5 /NEF -
RAZBIEWRERERSYREBIEM M KZ%E & Z @M
THE TR ZBZBEGDENSBEZ KETS - S ZEF
WE D HKAERGKG 1) &6 > 8B NayS0,) " KRBT - #
HERCKHE-Z2BZEFE BB MK Z CombiFlash (40 g
ERE)GLEGMURBEEESY 38-B- 'H-.NMR (400
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MHz > & {}§-d) & 4.11 (s, 1H), 3.65 - 3.52 (m, 2H), 3.45 (m,
1H), 2.32 (d, J = 4.1 Hz, 1H), 2.20 (s, 1H), 1.75 - 1.64 (m,
2H), 1.61 (m, 2H), 1.49-1.41 (m, 1H), 1.47 (s, 9H), 1.28 -
1.23 (d, J = 10 Hz, 1H) - LCMS-ESI" (m/z) : C,,H,,NO; =
[M+H] 5t & : 228.16; &I : 227.7 -

% BR 2

3R MsC1(0.22 mL > 2.842 mmol)B§ » £ 0°C T #
L&Y 38-B(589 mg - 2.591 mmol)F1 NEt;(0.47 mL
3.369 mmol)ff CH,Cly(6 mL)FHYERK - FEE R T 1 /B
21 REEYVRHZIBZEWERB KX 2)%K - BZBK
ZBEGx DEWRNKESS BB EHRESTEHF - 28
(Na,SO4) RBH - #AHAFACKHKE-ZBRLEBEFRENK
Z Combi Flash (40 g EFR)ALLEBGRYWURMEILEY 38-
C - '"H-NMR (400 MHz > & {§-d) 8 4.39-4.28 (m, 1H), 4.16
(s, 0.4H), 4.06 (s, 0.6H), 3.98 (dd, J = 10.0, 8.7 Hz, 0.6H),
3.86 (t, ] = 9.6 Hz, 0.4H), 3.51 (dd, J = 9.3, 3.7 Hz, 0.6H),
3.43 (dd, ] = 9.3, 3.6 Hz, 0.4H), 3.02 (s, 3H), 2.59 (m,
1H), 1.82-1.58 (m, 4H), 1.51-1.44 (m, 9H), 1.41 (d, J =
14.8 Hz, 1H), 1.31 (s, 0.6H), 1.29 (s, 0.4H) »

& Bk 3 |
B & 5 1k 4 (819 mg > 12.6 mmo) I E L&Y 38-
C(769 mg:> 2.518 mmol)7f DMF(5 mL)+ W) &F K& - & K FE
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BAWE SOC TP 15 /N0F - 7 80°C THEHE 5 /N85 - Fo
£ 100C FH 4 19 /B - B 5% LiCl BRI E S &
WAHZBZEGX DERNEY - AKEKRx DEBE S
% B _EABESEH 0 LR (NaSO,) » RIEH - # M
FRHCKRE-ZB ZBFE BB K2 CombiFlash(40 g &
)RR LIEH#{ESY 38-D- 'H-NMR (400 MHz -
£.15-d) 6 4.16 (s, 0.4H), 4.06 (s, 0.6H), 3.61 (dd, J = 12.2,

‘ 3.6 Hz, 0.6H), 3.51 (dd, J = 12.1, 3.2 Hz, 0.4H), 3.38 (dd,
] = 9.4, 3.4 Hz, 0.6H), 3.26 (dd, J = 9.8, 3.3 Hz, 0.4H),
3.06 (dd, J = 12.2, 9.4 Hz, 0.6H), 3.01-2.92 (m, 0.4H), 2.48
(d, J = 5.2 Hz, 1H), 1.82-1.57 (m, 4H), 1.46 (d, J = 3.0 Hz,
9H), 1.42 (m, 1H), 1.28 (m, 0.6H), 1.27-1.23 (m, 0.4H) -

= BR 4
i 10% Pd/C (52 mg )JIEAEEY 38-D (507 mg >
@ 2009 mmo)fEZMZE (10 mL)fM EBtOH (10 mL)%F £ %
B RRERSEYE H RETERE 1.5 NN - BRESY
AW E+TABELRERBUAREEHLEEY 38-E-
LCMS-ESI*(m/z) : C,,H,;3N,0, 2 [M+H] 5 B : 227.18 ;
B IR{E  226.8 -

F B S

A Bt &Y 38-E(206 mg > 0.910 mmol) ~ & ¥
38-F(330 mg > 0.953 mmol)f NaHCO;3(154 mg > 1.833
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mmol)fE 7K (3 mL)H EtOH(3 mL)H R &M =B T 8 ##
20 /NBf - MRIEREWRAKHRRAZE ZE (x 2)ER
Z#% > BERMAKK DEKE > &0 5828 NayS0,)» &k
B EHBEMEEY -

1 M B 5% 6% ) (388 mg) B B 7E CH,Cl(4 mL)FI7E 18
e Z 4 N HCI(4 mL)H - 1.5 /N Z1%& » ARSI EZ
EfT(4 mL)F 2 4 N HCIIUEEE R THEHE 1/NE - BRES
MR ET  HAFEEFEXx DEHEXBIEEZFELZE 30 o
# e

BHEESGY 1,8- R BEER+ —-7-% (DBU)(1.06
mL > 7.088 mmol)fF B # (10 mL)d R 110°C a4 - 30
BB BREYVRBILEHERZE Z B -20%
MeOH/Z B Z Bs 1F ® A t#h & =2 CombiFlash (40 g & # )4
LBGEWUEEEEY 38-G- 'H-NMR (400 MHz » & {4 -
d) & 8.03 (s, 1H), 7.68 - 7.58 (m, 2H), 7.36 - 7.27 (m, 3H),
5.53 (d, J = 9.9 Hz, 1H), 5.11 (d, J = 9.9 Hz, 1H), 4.93 (s,
1H), 4.43 - 4.30 (m, 2H), 3.89 (dd, J = 12.2, 3.3 Hz, 1H),
3.73 (t, ] = 12.0 Hz, 1H), 3.59 (dd, J = 11.9, 3.3 Hz, 1H),
2.53 (d, J = 2.8 Hz, 1H), 1.87 - 1.67 (m, 4H), 1.55 (d, J =
10.0 Hz, 1H), 1.51 - 1.45 (m, 1H), 1.38 (t, J = 7.1 Hz,
3H) - LCMS-ESI* (m/z) : Cy3H,5sN,05 2 [M+H]"5F & g :
409.18 ; ¥ IH{E : 409.2 -

2 ER 6
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R INKOH 3 mL)#F » B THE IS 38-G
(232 mg > 0.568 mmol)ff THF(3 mL)f MeOH (3 mL)d #y
mEY - 1B Z%  BRERES%WHAH IN HCL (~3.1 mL)
TR ORE > URHBRYEEER xN—LEE - BB&
MEEZTEE 30 08#Z2% - E48MN NN-Z2FEZ K
(DIPEA)(0.7 mL > 4.019 mmol)B§ > HIHBIB&Y « 2,4-—
# € B B (86 mg» 0.601 mmol)fl HATU(266 mg > 0.700

® mmol)7E CH,Cl,(4 mL)#1 DMF(4 mL)d Z % Z®&K I 0C T
B -4ASoEZB EERTAMNBING 2,4-Z K FH K
(86 mg > 0.559 mmol) -~ HATU(266 mg ° 0.700 mmol)Fl
N,N-— R K £ Z F (DIPEA)(0.7 mL > 4.019 mmol) - 1.25 /}\
RRZztk KESYEBBWUBER CHCL HZBZEW
¥ KM 5% LiCl (x 2)%EHk - FH 28 £ Bs (x 1) B K ¥4 &6
nZtk o MABRET S FRNS0)  RRE - BB
ff § Z B Z B -20%MeOH/ Z B Z BE fE B B W R =
@ Combiflash(40 ¢ BH)MLEBWURMESY 38-H-
'"H-NMR (400 MHz * & {5-d) & 10.48 (t, ] = 6.0 Hz, 1H),
8.33 (s, 1H), 7.62 - 7.51 (m, 2H), 7.40 - 7.27 (m, 4H), 6.87
- 6.75 (m, 2H), 5.39 (d, J = 10.0 Hz, 1H), 5.15 (d, J = 10.0
Hz, 1H), 4.92 (s, 1H), 4.68 - 4.53 (m, 2H), 3.97 (dd, J =
12.5, 3.4 Hz, 1H), 3.77 (t, J = 12.2 Hz, 1H), 3.55 (dd, J =
12.1, 3.3 Hz, 1H), 2.53 (d, J = 3.1 Hz, 1H), 1.88 - 1.62 (m,
4H), 1.59 - 1.42 (m, 2H) - "’F-NMR (376 MHz > & {}§-d) & -
112.17 (q, J = 7.6 Hz, 1F), -114.79 (q, J = 8.6 Hz, 1F) o
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LCMS-ESI®" (m/z) : C,3H6F,N3;0, Z [M+H]" :t &  :
506.19 ; &I : 506.2 -

BT

HEZMm T ##{EEY 38-H(240 mg > 0.475 mmol)& g
TFA(3 mL)$ 48 30 53 6& » W M B RE W - ¥ 5 F A
CH,C1,-20% MeOH £ CH,Cl, F {F & % #f7 & =2 CombiFlash
(40 ¢ B EEGRY  BFRAREZEVE TREZ1%
R ERYE MeCN(~2 mL)$ i 0°C THHE 15 08 » MiA
BERI A MeCN %Mk - AT EZ B BIEEZ H 528U
REtitEY 38 -

BRERBERME  ULHEBNMAEBEGYWBBE MeCN (~1
mL)fI7K(~1 mL)d - B REBE LA EZRMAKLEKSE
P4 15 N BEEBEYA MeCN %l IEEZE P
BUREESZIMEEY 38 '"H-.NMR (400 MHz > & {5-d) &
11.68 (s, 1H), 10.42 (s, 1H), 8.27 (s, 1H), 7.41 - 7.31 (m,
1H), 6.86 - 6.73 (m, 2H), 4.90 (d, J = 2.5 Hz, 1H), 4.71 -
4.53 (m, 2H), 4.07 (d, J = 10.6 Hz, 1H), 3.90 - 3.67 (m,
2H), 2.68 (s, 1H), 2.01 (s, 1H), 1.97 - 1.80 (m, 3H), 1.80 -
1.62 (m, 2H) - '’F-NMR (376 MHz » & {}j-d) § -112.28 (m,
1F), -114.74 (m, 1F) - LCMS-ESI* (m/z) : C;H sF,N;0, >
[M+H] 5t B {H : 416.14; I {E : 416.3 -

= 39 F1 40
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IE&Y 39 40 1Y B &

(2R,3S,5R,13aS8)-N-(2,4- = 4, 3 B £ )-8- 8 -3-FH £ -7,9-—
{8l & -2,3,4,5,7,9,13,13a- /\ &, -2,5- 25 B £ O 0¥ 3f [1',2' ¢
4,5] Wt mF H [2,1-b][1,3] & & O -10- B g B 39 A0
(2S,3R,5S,13aR)-N-(2,4- = 4, % B 5 )-8-¥8 -3- B £ -7,9- =
A & -2,3,4,5,7,9,13,13a- J\ & -2,5- 58 B9 £ O OF F# [1',2' ¢
4,510 mF A [2,1-b][1,3] R S -10-FF i e 40

H H 0 F ' HOH 0 F
7 NN ; N N
IS SRR \GSORRD!
o F 0] F
Ho OH H O OH
39 40
NHBoc NHBoc NH
MelLi, CuCN Hc|/_.ﬂ3a"-ie’
Hw&/ BF;0Et,  w-
0" H OH
(+l) (+-)

HO OH o ¢ .
N\
° Jiﬁ@ ——» «iﬁﬁ
Ho O
(+/-)

ot thelnd,

Ho O HoOo o
'/MgBr2 MgBrz\\
Qséri g@@“ﬁ@
F
H o OH HO oH,
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& B 1
& {ETE 8 (290 mg > 3.27 mmol)&Z N 3.3 mL THF
36 % A1 ZE-78°C - M0 MeLi(4.1 mL > 6.56 mmol)7E Z B
HEy 1.6M AR EREFSRERE 2/ NRBHEAREZE L
M/ AAME-T8C » F (IR,3R,5S)-6-FH FEEIR[3.1.0]C -3-
ERPFBR=%-T B30 mg- 1.66 mmol);F I 3.3 mL
THF > BZ=ZHLW2ZB &% (0.25 mL > 1.99 mmol) -
FELK 30 @A BE-30C » HE-35CHM-25C 2 E#E#—
INEE - R K KR EZ KRR ZZ A KM M
NH;(aq)/NH4(aq)H B S E R » ZEE EtOAc» HE /K3
Moo &K MgSO, 828 > B8 » B% > H#¥ H SGC (0-10%
EtOH/DCM) 4t 1k DA #2 £ 4b 8 JiE (1S,38,48)-3-5% -4-H £ ], [
EREBR=Z%-TE - 'H-NMR (400 MHz > &1{5-d) § 5.16
(s, 1H), 3.98 (s, 1H), 3.74 (q, J = 4.3 Hz, 1H), 3.65 (q, J =
7.0 Hz, 1H), 2.23 (dt, J = 14.0, 7.0 Hz, 1H), 1.98 (dt, J =
13.3, 7.0 Hz, 1H), 1.89-1.79 (m, 1H), 1.58-1.44 (m, 1H),
1.38 (s, 9H), 1.18 (t, J = 7.0 Hz, 1H), 0.91 (d, J = 7.0 Hg,

3H) o

3

& B 2

# 3 mL HCl/ Z I %2 (4M > 12 mmol) il & 4 8 JE
(1S,3S,48)-3- W -4- B EB K EAEKFR =&-T B (182 mg -
0.85 mmol)¥E 3 mL ZIREHFHAER - RNEESYEE
B TR 2 N RE KB EBIZ XLUE# I HE
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(1S,2S,48)-4-f B -2-B A 3] KB -

5 8 3

% S QAT EEREBERE)1-Q.2- T8 )3
PG M -4 - 1,4- E L0 2 F B BB (1-C 310 mg -
0.75 mmol) ~ &} 3% HE (1S,2S,4S)-4-FiF B -2-F A B8 K B (115
mg > 0.76 mmol)FIT% FL $¥ (232 mg > 1.68 mmol)AfE 1F 3.8
mL ZB/0.2 mL ZB i 90°C FHHE 2 N - X%
4% 5 MESE & W5 B DCM R K 2 B > /K H8 2 B % DCM
b Gt EHAEE MeSO, 0% > B BE > O
B SGC (0-10% EtOH/DCM)4i 1L LA At R ¥ 39-A -

5 B% 4

FEEHEEM 9 1 ACN: McOH fF 5 3 # i 2 F 1% Prep-
HPLC 7 Lux S % -2 BH S BT MY 39-A (190 mg)bl
RHETSEEEYAZ BBy 39-B(E — B MiE)f 40-A
(B BHE) - BMARTEY 39B: (M X HEERBHER
BE U BLE), Fi HPLC M QR = 3.98 4 %% (Lux &
% -2 IC > 150x4.6 mm > 2 mL/min 9: 1 ACN: MeOH) -
MR BRI 40-A: (B X HGE R BHEDEYTEL
). F£ HPLC RSP = 6.35 4 2 (Lux & 4 % -2
IC» 150x4.6 mm > 2 mL/min 9: 1 ACN : MeOH) -

& EE Sa
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4 R L £ (68 mg > 0.37 mmol)I & I 39-B (83
mg - 0.18 mmol)f 2 mL ZFEH+WNAER  -BREEEYE
50°C T#E 1 /N B 10% HCl KB BB » 95 EKS
RO _EHEZHE RAHZERNR_-Z&F K  BeaHZA
P& MgSO, 820 » BIE > B > BFEHRHWBEMNZE
(0-10% EtOH/DCM)&i L DL &% 39 - '"H-NMR(400
MHz » & {§-d) & 12.32 (s, 1H), 10.36 (s, 1H), 8.29 (s, 1H),
7.44-7.33 (m, 1H), 6.88-6.76 (m, 2H), 5.37 (dd, J = 9.5, 4.1
Hz, 1H), 5.28 (t, ] = 5.3 Hz, 1H), 4.63 (d, J = 5.9 Hz, 2H),
4.23 (d, J = 23.0 Hz, 2H), 3.99 (dd, J = 12.7, 9.5 Hz, 1H),
3.72 (q, T = 7.0 Hz, 1H), 2.51 (dq, J = 13.7, 6.8, 6.1 Hz,
1H), 2.15 (ddd, J = 14.7, 8.3, 2.3 Hz, 1H), 1.94 (d, ] = 12.7
Hz, 1H), 1.77 (ddd, J = 12.7, 4.0, 2.9 Hz, 1H), 1.61 (dt, J =
14.6, 5.2 Hz, 2H), 1.24 (t, ] = 7.0 Hz, 1H), 1.09 (d, ] = 7.2
Hz, 3H) - LCMS-ESI®" (m/z) : C,,H,,F,N;05 2 [M+H] 5t &
4 : 446.15; S {H : 446.2 -

& B% Sb

iR AL # (59 mg» 0.32 mmol)JI ZE H ¥ 40-A (70
mg > 0.15 mmol)7E 2 mL ZBEFHNEBER - BREEEYE
S0°C THEH 1 /N6 - A 10% HCl KB REL » B EKE
BN _&FEZ2E IAKEERR_E&FK - BE&606H2F
MK E MgSO, 20 > BIE > BE > BEEBVEBREINE
(0-10% EtOH/DCM)#fi{t AR L& % 40 'H-NMR (400

872705 -124 -

)



201441224

MHz » & {f-d) & 12.32 (s, 1H), 10.36 (s, 1H), 8.29 (s, 1H),
7.44-7.33 (m, 1H), 6.88-6.76 (m, 2H), 5.37 (dd, J = 9.5, 4.1
Hz, 1H), 5.28 (t, J = 5.3 Hz, 1H), 4.63 (d, J = 5.9 Hz, 2H),
4.23 (d, J = 23.0 Hz, 2H), 3.99 (dd, ] = 12.7, 9.5 Hz, 1H),
3.72 (q, J = 7.0 Hz, 1H), 2.51 (dq, J = 13.7, 6.8, 6.1 Hz,
1H), 2.15 (ddd, ] = 14.7, 8.3, 2.3 Hz, 1H), 1.94 (d, J = 12.7
Hz, 1H), 1.77 (ddd, J = 12.7, 4.0, 2.9 Hz, 1H), 1.61 (dt, J =

P 14.6, 5.2 Hz, 2H), 1.24 (t, J = 7.0 Hz, 1H), 1.09 (d, J = 7.2
Hz, 3H) - LCMS-ESI* (m/z) : C,,H,,F,N;05 > [M+H] & &
@ 446.15; S (H : 446.2 -

g Al 41

L&Y 41 098

(1R,4S,12aR)-7- ¥ -6,8- — {H] & -N-(2,4,6- = & 3 ¥ £ )-

1,2,3,4,6,8,12,12a- )\ 4, -1,4-25 B & — 0t 0% 3£ [1,2-a ¢ 1',2'-
@ MU-O-FEE
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HH HH HH
Qﬂ 'COOEt _LiBH, Qﬂ JOH MsC, Q:" OMs NaN, Q:Y' Na
N, DMF
H Boc ‘Boc Boc H N'Boc
41-A 41-B 41-C 41-D
' 0]
O" XY "OEt o
NN O .NaHCO; H H
: NHZ O OBn 38F ¥ N OEt
H,, Pd/C N. s
Boc 2) HCl H o .
41.E 3) DBU O OBn
OH HATU.DIEA /b\
2,4,6-= FEE P RE Q:-‘/\
O OBn - 0 OBn
41-H

' 4 H 0] F
TEA 3 N N
—N x H
H O F F
O OH
41

& B 1

FERIIE THF #22 2.0 M LiBH,(7.5 mL » 15 mmol)
i > 7 0°C T## 41-A(2020 mg » 7.463 mmol) (& H B2 38-
AMBB®HGEHEFE)E THF(14 mL)TPRBER - KAAKES
YITE it T 21 h 2% KEAE 0OCTAAHERE
KZAEIFH EAMBUZER  —EMESEZ% - A EA (x 1)
EEAKEBAILAKE DER_-_BEHELD » &0 LB
(Na,SO4) » RBWE - #BHERHACKE-EA FRENRKLZ
CombiFlash (120 g B )MLEEEGEYWILELE 41-B - LCMS-
ESI" (m/z) : CsH 4NO; Z [M-C,Hg+H] 5+ B {E : 172.10; £
IHE  171.95 -
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5B 2
B DCM(20 mL) Z K FE#Y) 41-B(1.6 g > 7.05 mmol)
M=Z (.94 g 9.3 mmol)E A 100-mL B JEEH - & HF
AR & (0.91 g 8.0 mmo)JIEZEREREY - R B K IE
BEVHEZERTHEAH 3G - FESYWHAH EA (100 mL)#
BEAKE)EK - A EA (IX)ERKEE S - B A ®
® MaaEdt  #ZEEWNaSO) REBWE - HFHFEHACKEE-EA
fER AN K Z Combi Flash(120 g & » FrfE A 2 & )41t
EeE Y LAR it 41-C - LCMS-ESI*(m/z) : C;3H,,F,N,0; ~
[M+H]"sF & {E : 306 S {E : 306

& B 3
¥ 1 DMF(10 mL)th 2 K FE#) 41-C (2.1 g 6.9 mmol)
MEBEAM23 g 34.5 mmol)E A 100-mL B EERK - A
@ “ERIERSWE 100CTHEBE - HREWA EAQ00
mL)# B K HKEx)%KE - H EAQX)ZERKEEHL S - B#&
AE s & > 52K (NayS0,)» RBHE - EHEA K E-
EAERBHMKZ Combi Flash (120 g B » FRfER Z &)
“oib % ek ¥ MR #f 41-D o LCMS-ESI" (m/z)
CisHoF,N,0; Z [M+H] 31 &g : 253 ; & @ : 253

B 4
¥ Pd/C(130 mg)IIE R FEY 41-D(1.3 g)fE EA (20

872705 - 127 -
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mL)F EtOH(20 mL)} HYF K (B N RiEk) - HESWE H,
THE3INE - GEESEYBBYELTEIEY R IRERRE
fft £ & % 41-E - LCMS-ESI"™ (m/z) : C,sH,sF,N,0, ¥
[M+H] 3F &g : 227 & B E 227

\F

B2 S

BEZEQO mL)F Z R EY 41-E(1.05 g 4.62
mmol)F1 & FE#) 38-F(1.6 g 4.62 mmol)# A 100-mL E J&E
BEHE o & TE K (20 mL)th Z B B & 84 (0.77 g > 9.2 mmol)fil
EREREGY ABGBEERSMETETHEBE - ¥
KFEREYWMA EA100 mL)M B K A /KQCx)E K - A
EA(IX ) ZE WM KK S > BEREBRE TS H - & 8§
(Na,SO04)» RB%W - RHEEEWQR.4 g)ERBFE—F &1t
TEHERHRTESLSE - LCMS-ESI® (m/z) : C3H,yF;N,0,
[M+H]"3F & {E @ 556 &% {E : 556

#AE 4 N HCl /ZIE e (24.7 mL)PHYZR B A 4t 2 JE 2

HBMEEMEA 100-mL BEER -RKREBERERSYWEERE
B THEE 1L A - BEZ% > BPM® Q1 g
DBU(3.27 g 21.5 mmoD)ZEEH X (30 mL)F & ZE 110C B
B 1N BEZR HHERACKE-ZBZEES
B Z CombiFlash(120 g EME )M R LLIRHE 41-
F - LCMS-ESI" (m/z) : C;sH,sF,N,0, 2~ [M+H] st & {# :
9; IHE ¢ 409
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4 B 6
¥ THF(5 mL)f] MeOH(5S mL)th 2 KX FE#) 41-F(0.5

g 1.22 mmol)# A 100-mL B EE M - & 1IN KOH(3.7
mLIZEREREY  REERERcsWEZ R THF |
N o FEHAM IN HCL 37 mL)BREREGWERLE R
WU ERBITAHBE - KA EtOAc (2 X)EW - A
W& ff 0 T8k (NaSOy)» RBHUREHELEEY 41-G-

&8 7

KB BR DCM (5 mL)F 8 FEY) 41-G(0.14 g 0.37
mmol) ~ (2,4,6-=F X E)F K (0.12 g~ 0.73 mmol) * N,N
R & Z B (DIPEA)(0.24 g 1.84 mmol)fl HATU(0.28
g 0.74 mmol)¥E A 100-mLBEER HREEEVEE
BTHEE 2 /K- BESYWH EA00 mL) 2 Kk H & H
NaHCO;(2x) ~ #f1 NH,CI(2x)% # it &£ 48 Na,S0, 81 -
BEZ R BHEHEWMEEWR LHCK-EtOAc 41k
2o Y MR A Y 41-H - LCMS-ESI"(m/z)
CisH19F,N,0; Z [M+H 5 B E © 524.5; K E © 524.5

5 B% 8

| B LLfFE TFAQR mL)dh Z R EY 41-H (0.13 g 0.25
mmol)$ A SO0-mL EIEREMR - R NERSGMEZER FEH
30 oy - REE 12  EHEMHEWNAEYE LA EtOAc-
MeOH @b B UREALEY 41 - 'H-NMR (400

872705 -129 -
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MHz » & {5-d) 6§ 11.61 (s, 1H), 10.70 - 10.01 (m, 1H), 8.26
(s, 1H), 6.65 (t, J = 8.1 Hz, 2H), 4.88 (s, 1H), 4.65 (dd, J =
6.1, 2.4 Hz, 2H), 4.07 (d, J = 10.9 Hz, 1H), 3.93 - 3.58 (m,
2H), 2.67 (d, J = 3.1 Hz, 1H), 2.08 - 1.41 (m, 7H) » '°F-
NMR (376 MHz > & {5-d) 8 -109.22 (d, ] = 11.6 Hz, 1F),
-111.04 - -112.79 (m, 2F) - LCMS-ESI* (m/z)
C,1H,0FoN3Os Z [M+H] 5B {H : 434, & (E : 434 -

B fl 42

It&EY 42 B H

(2R,5S,13aR)-8- & -7,9- — f] & -N-(2,4,6- = & F H £ )-
2,3,4,5,7,9,13,13a-/\ & -2,5-08 B AL Otb 0E 3£ (1',2' ¢ 4,5]0t o
F[2,1-b][1,3]F & " -10- 5 B
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OH
0__0
d \[ >~ 0 HOOH
Ny “OH \[
0 N“XY" “oH NH,
e O —- —_—
SO NN,
0o 0 $E81 s
~ 0O O &EE2

H o O\
. 42-A
0 F
H H .
o N N
5894 N So F F
H 0 OH
FEE

WEZBEG6 mL)MZEK (4 mL)d 2 1-(2,2-ZH & &
LE)S-BEE-6-(FEKE)4-MUE-14-ZGULE-3-F I
PS (3.15 g> 10 mmol) A H 5 # (0.195 mL » 3 mmol)fE # I ¥
BT CHb - RHREBSGHWHENE T h> AHAFMR-10C
HEEIREFBMBE T5CTEFEH 2 h- LA H 480 B

B ETT — @S 8 -

& B 2

MARBTSE 1 ZHEKERESEY (20 mL» 4.9 mmol)
M E S (IR3S)-3-fg A ] K (0.809 g 8 mmol) X &
- HESYWHIBE (6.8 mL)IGRE » HREKH0.553 g 4
mmol) R B IEE 85C -2 h 218 » R ERE WA 4l

872705 -131 -
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ZREBEERELEBHEBRK - AN 0.2M HCI(S0 mL) > kA=
SRRSO mL)ZENERAEFTECBTR - HEHFZIAHEEL

HMBEINEZE  BERRBREZRE 149 ¢ WXRBEER - ©®
_EHK CCHEFBSEERERMETREY 42A 0 LCMS-
SI* (m/z) : C;sH7N,0¢ Z [M+H] "5t E {# '@ 321.11 ; & 3
B : 321.3

4 BR 3

W ) 42-A(0.225 g 0.702 mmol)f1(2,4,6-= & %
E)B R (0.125 g 0.773 mmol)# Z £ Z 5 (4 mL)¥ I A
N,N-— 2 § & Z B (DIPEA)(0.183 mmol » 1.05 mmol)
B F(ZHFREE)-NN-ZHEGH-[1,2,3]= "3 [4,5-b]0t
g -3-% & E ) B K (methaniminium) /X & % & B (HATU -
0.294 g 0.774 mmo)I E LB IZFHK - 1.5 /NI Z 1% > R M
MR ERSWHETT — @F B, - LCMS-ESI" (m/z) :
C,,H, F3N3Os Z [M+H] 3 B & : 464.14 5 I E @ 464.2 -

5B 4

# MgBr, (0.258 g 1.40 mmol)jl E £ — 5 B 2 #H
RERESY - BRERSYWHE SOCTHEE 10 58 H
10%HCl KBERHBLE YRA_EFEIBRERDW IR - &
S AHESE MgSO, 8% > BIE > B BE#EDW
B g # % (BtOH/Z @ k%) E HPLC (BA 0.1%TFA ¥
B Fl 2 ACN/H,0)4i b L IR &% 42 'H-NMR (400

872705 -132 -
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MHz » DMSO-dg) 6 12.43 (s, 1H), 10.34 (t,J = 5.7 Hz, 1H),

8.42 (s, 1H), 7.19 (t, J = 8.7 Hz, 2H), 5.43 (dd, J = 9.5, 4.1
Hz, 1H), 5.08 (s, 1H), 4.66 (dd, J = 12.9, 4.0 Hz, 1H), 4.59
(s, 1H), 4.56-4.45 (m, 2H), 4.01 (dd, J = 12.7, 9.7 Hz, 1H),
1.93 (s, 4H), 1.83 (d, J = 12.0 Hz, 1H), 1.56 (dt, J = 12.0,
3.4 Hz, 1H) - LCMS-ESI* (m/z) : C,;H,,F;N;05 = [M+H]"
SR 450.13; S FE ¢ 450.2 ¢

Tl 43 '

L&Y 43 B 81

(12aR)-N-((R)-1-(2,4- Z G X HE)Z £ )-7-5 -6,8- = ] &, -
1,2,3,4,6,8,12,12a-/\ & -1,4-30 B £ —off og 3£ [1,2-a ¢ 1',2'-
d 10t i -9 - B G B

,HH OgF
HN\o F
O OH

0 .
H : F H H Q@ F
: NS SOH HN" HATU : N N
N A 2 N H
0 H 0 F
O OBn : F O OBn
41-G 43-A
o] OH

872705 -133 -
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& B 1

YR EY 41-G(0.14 g 0.37 mmol) ~ (R)-1-(2,4-Z &,
HEYZ B (0.12 g 0.74 mmol) - N,N-Z B K & Z f# (0.24
g 1.84 mmol)f1 HATU(0.28 g~ 0.74 mmol)# A 100-mL
BEBEMILBEEE DCM(GS mL)F - RKERSYWEZ &
T 2 NE - BEESEWA EAN00 mL) B K A 6
NaHCO;(2x) ~ 8 f1 NH,Cl(2x)%k i &K i Na,SO, 87 kg -
REEZ 1% BHEEREWEZAEWE LA C K -EtOAc 41k
Z YW URMELEY 43-A o LCMSHESI” (m/z)
CisH oFoN,0; 2 [M+H] 5t Z {8 : 520 B {E : 520

 BR 2

¥4 TFA(2 mL)th >~ K fEY) 43-A(0.14 g 0.27 mmol)
KA SOmL BEER SBRERSEYWEZER TERHE 309
e RMEZE BHEHEWREZEWE LA EtOAc-MeOH
Wbz EEY MR E{ESY 43 - 'H-NMR (400 MHz » & {5
-d) 6 11.65 (s, 1H), 10.57 (s, 1H), 8.22 (s, 1H), 7.31 (m,
1H), 6.99 - 6.62 (m, 2H), 5.64 - 5.32 (m, 1H), 4.90 (d, J =
2.7 Hz, 1H), 4.04 (d, ] = 11.5 Hz, 1H), 3.93 - 3.63 (m, 2H),
2.67 (s, 1H), 2.08 - 1.40 (m, 9H) - '"F-NMR (376 MHz » &
f5-d) & -113.09 (m, 1F), -115.01 (m, 1F)  LCMS-ESI*
(m/z) : C,HyoF,N;05 > [M+H]" 5+ & (& : 430.; 33 E :
430 o

872705 -134 -
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g pl 44
IE&% 44 NEE
(13aS)-8- ¥& -7,9- = i & -N-(2,3,4- = & K B £ )-

2,3,4,5,7,9,13,13a- )\ & -2,5-50 B AL 0L g 3¢ [1',2" ¢ 4,5]0% o

F[2,1-b][1,3]5 & W -10- 5 Ff fz

H o H ?
- - N\ N
IS SQ:
o F F
F
44

() HO oH
H o H i  HoH i
7Y N ToH HAN HATU. Y NN
N A o * 2 N AN OH F E
H FmY F H
0 O L 0 O F
15-8 o "
H Owtl/\
MgBr, 2 N N
——'_’. E(N\n)\/;\f()LH/II;\F
HO OH 4 F
&Rl

wAEE& Y 15-B (40 mg - 0.12 mmol)/AfE 4 1 mL Z &
YA 2,3,4-ZHEXF (29 mg- 0.18 mmol) - HATU(53
mg » 0.14 mmol) - N,N-— B2 § & Z & (DIPEA)(20 mg -
0.16 mmol)IR ¥ » W =R T 2 /NiF » H1& LCMS &
MBRILEY 1S-BREE2HENPEY 44-A K - BRIE

BEEVMETE T -8R -

&+ ER 2
872705 -135 -
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# MgBry(63 mg: 0.34 mmo)fIZE E—FBZHHEK
BAEK HREEEWME SOC THEAH—/NE > H 10% HCI
KBEBREIE B EKERN Z&E&FHREZHE > HAKMHEZER
R_EFKE - -ReHZ2EHREZLE MgSO, #28 » BIE -
Bys 0 H#EMH HPLC(EA 0.1%TFA B &l 2 ACN/H,0)4k
IEEIEEY 44 - '"H-NMR (400 MHz > DMSO-dg) & 12.45
(s, 1H), 10.38 (t, J = 6.0 Hz, 1H), 8.43 (s, 1H), 7.27 (q, J =
9.2 Hz, 1H), 7.16 (q, J = 8.5 Hz, 1H), 5.42 (dd, J = 9.5, 4.0
Hz, 1H), 5.08 (s, 1H), 4.76-4.47 (m, 4H), 4.01 (dd, J =
'12.8, 9.7 Hz, 1H), 1.92 (s, 4H), 1.82 (d, J = 12.1 Hz, 1H),
1.55 (dt, .J = 12.2, 2.9 Hz, 1H) - LCMS-ESI" (m/z) :
C, H,oF3N30s Z [M+H] "5t B {E : 450.13 ; & {EH : 450.2 -

g fl 45
&% 45 B 8
(13a8)-8- & -7,9- = il & -N-(2,4,6- = & KX BH £ )-

2,3,4,5,7,9,13,13a- /\ &, -2,5-55 BB B ofp oE 3 [1°,2' ¢ 4,5]0 of
F[2,1-b][1,3]5 £ " -10-H ff iz

872705 - 136 -
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Ho  oH
45
Q\iﬁk ﬁi)w Em)@ﬁ«’@
Ho o Ho o
15-B  45-A
e Y
o : o F F
Ho OH 45
S 1

it & % 15-B(38 mg - 0.12 mmol)JAMETE | mL Z
t A 2,4,6-=F FEH (34 mg 0.21 mmol) - HATU(50
mg > 0.13 mmol) - N,N-Z £ N £ Z B (DIPEA)(23 mg -
0.13 mmol)R 3 - WA= )R THH 2 N - Hi%& LCMS
THEBERELEY I5S-BEE2HEMNPHEY 45-A B K - &
EMETET —FS8K -

& B 2
i MgBra(55 mg > 0.30 mmo)JIE E—~ PR ZHEEK
FEBR - BRERSYIE S0C T —/NE > B 10% HCI
KAEARBRIEL  2BEKSBEN_S&FKEZH > KAZ&HF
KK - MEMHZEMMEER MgS0, 528 - BIE -
=4 > H#¥FMH HPLC(R A 0.1%TFA B Bl Z ACN/H,0)4

IEAR LS Y 45 - '"H-NMR (400 MHz > DMSO-dg)
872705 - 137 -
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12.37 (s, 1H), 10.37-10.25 (m, 1H), 8.37 (s, 1H), 7.14 (t, ]
= 8.7 Hz, 2H), 5.37 (dd, J = 9.5, 4.0 Hz, 1H), 5.02 (s, 1H),
4.66-4.40 (m, 4H), 3.95 (dd, J = 12.8, 9.6 Hz, 1H), 1.87 (s,
4H), 1.77 (d, J = 11.9 Hz, 1H), 1.50 (dt, J = 11.8, 3.2 Hz,
1H) - LCMS-ESI*" (m/z) : C;,H,sF3;N;05 Z [M+H] 5} & (& :
450.13 ; S {E : 450.2 ¢

B Bl 46

It&EY 46 9

(13aS)-N-(2,6- = & * HBH £ )-8- & -7,9- — fll & -
2,3,4,5,7,9,13,13a- )\ & -2,5-50 B EL 0L 0§ FF [1',2' © 4,5]00 o
F[2,1-b][1,3]5 & ¥ -10-F B fz

i H 0 F
S < N \ N
L0
Ho OH |
46
7Y N OH HatU. Y NN
H2N — H
N N 0 + N N o F
H F H
O OL 0 Oy
15-8 46-A
n 0 F
MgBra Y NN
> Nw/q:)\”g@
HO OH 4
& B 1

872705 -138 -
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wrib &% 15-B(38 mg > 0.12 mmol)iFfEE | mL Z 5
B A B 2,6- % 3 B B (19 mg > 0.14 mmol) ~ HATU(S6
mg > 0.15 mmol) + N,N-— & § & Z B (DIPEA)(20 mg -
0.15 mmol)R B » WA E R THHE 90 /78 » & LCMS
SEBRIEEY AZTEEEMNTHEY 46-A B - B K JE
BEMETE T B -

. *+ BR 2
®F MgBry(50 mg - 0.27 mmo)JIE L —F B HMK
B  -RHNREREGEWE SOC THEE—/NE >  10% HCI
KBREIL 7 BEKBRN_E&BKkzM KAEZ&H
EZEEAKME - BEH2EHRMEKE MgS0, 828 > BIE -
BHg o H#Ed HPLC(E A 0.1%TFA B & 2 ACN/H,0)4
LS 46 - '"H-NMR (400 MHz > DMSO-dg) &
12.37 (s, 1H), 10.33-10.26 (m, 1H), 8.37 (s, 1H), 7.39-7.29
® (m, 1H), 7.05 (t, J = 7.9 Hz, 2H), 5.37 (dd, J = 9.5, 4.1 Hz,
1H), 5.02 (s, 1H), 4.66-4.45 (m, 4H), 3.95 (dd, J = 12.7,
9.6 Hz, 1H), 1.87 (s, 4H), 1.77 (d, T = 12.0 Hz, 1H), 1.50
(dt, J = 12.2, 3.5 Hz, 1H) o LCMS-ESI" (m/z)
Cy1H20F,N;O5 Z [M+H] 5 E (H : 432.14; S E : 432.2 -
Bl 47
&Y 47 09 8L
(1R,4S,12aR)-N-(2,4- = & # B £ )-7- & -6,8- = il & -

872705 -139 -



201441224

1,2,3,4,6,8,12,12a- )\ &, -1,4-58 B B Z 0L 0F 5 [1,2-a © 1',2'-
d 0tk w9 - B g B

" H 0 F
stssape!
; N0 F
O OH
OH HATU, DIEA /\@
24-Z KPR o

O OBn o) OBn

47-A
HH 0 F
TEA 3 NN
N N OH
H F
O OH

& B 1
R BIEE 41-G(0.45 g 1.18 mmol) ~ 2,4-= & 7 H & '

(0.35 g » 2.44 mmol) - N,N-Z 2 ® & Z B (DIPEA)(0.79

g » 6.11 mmol)f1 HATU(0.93 g - 2.44 mmol) & i@ R
DCM(10 mL)? - R EREGMAEZRTHEE 2 N - #

E A EA(100 mL)# B Kk A 8 f1 NaHCO;(2x) - &1 f0
NH,CI(2x)%k I X i Na,SO, k¢ - B2 % > BHER
BHEZHEWEB LEHACK-EtOAc @iz HEMUERILS

¥ 47-A - LCMS-ESI" (m/z) : C,sH,sF,N,;0; th+H]*§+%
@506 &IHE : 506-

872705 : - 140 - S
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B 2
¥ 1 TFA (6 mL); 2 K FEY) 47-A(0.5 g 0.99 mmol)
HASOmL BEER #BREESYWEEZRTER 30 4
e RMEZE  FHEREWNEZEWERB LA EtOAc-MeOH
WAL Z LR IESY 47 - '"H NMR (400 MHz » & 1}
-d) 8 11.70 (s, 1H), 10.44 (s, 1H), 8.29 (s, 1H), 7.60 - 7.29
® (m, 1H), 6.95 - 6.58 (m, 2H), 4.10 (s, 1H), 4.02 - 3.54 (m,
3H), 2.68 (d, J = 3.1 Hz, 1H), 2.00 - 1.40 (m, 8H) - '°F
NMR (376 MHz » & {5-d) 6 -112.31 (d, ] = 8.0 Hz, 1F), -
114.77 (d, J = 8.4 Hz, 1F) o LCMS-ESI" (m/z) :
Cy1Hy0F,N;O5 Z [M+H] 5T & : 416 B {H : 416 o

Tl 48
L&Y 48 1y 84 {4

@  (IS.4R,12aS)-N-(2,4- = % ¥ H
1,2,3,4,6,8,12,12a- )\ &, -1,4-51 H
d )0tk W -9- R i B

B )-7-7% -6,8- = il & -
%:Ukt uﬁ#[l,z'a: 1"2"

872705 -141 -
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0] OH
48
o H H 0 F
N > (N N
3 H
L~ — L on ——— NSy o F
48-A 48-B 48

LU R EF 55 2z 55-H» BL 48-A B 55-A &i{fE
48-B- M1 E B 38 21L& 38 Fral » LL 48-B HUf{ 38-B
B 48 MR &Y 48 'H-NMR (400 MHz > &
f5-d) & 11.79 (s, 1H), 10.44 (m, 1H), 8.33 (s, 1H), 7.42-
7.31 (m, 1H), 6.86-6.74 (m, 2H), 4.74 (s, 1H), 4.63 (d, ] =
5.8 Hz, 2H), 4.19 (m, 1H), 4.07-4.03 (m, 2H), 2.83 (s, 1H),
1.92-1.68 (m, 6H) - '’F NMR (376 MHz ' & {5-d) & -112.3
(m, 1F), -114.8 (m, 1F) « LCMS-ESI* (m/z) : C,,H,0F,N;0,
ZIM+H] 5B H : 416.14. ; 3 {E * 416.07 o

g Bl 49

& 49 W FE
(2S,5R,13a8)-8-¥-7,9-Z fl & -N-(3-(= & B & )Mt ng -2- %)
% )-2,3,4,5,7,9,13,13a- /U s -2,5- 52 B A Ot € 3 [1,2" ¢
4,510t B # [2,1-b][1,3]4% & PF -10- 5 i f

872705 -142 -
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" 0 CF,
N N N~
0
Ho OH
49
3
S NS
Q;ﬁ ij Y@ﬁ 0
H O O

Ho o
15-B 49-A

3
MgBr N\ A
gBr; j/\ N/

o

Ho OH 4q

& B 1

it & % 15-B(44 mg - 0.14 mmol))AME1E | mL Z 5
b it A (3-(= 4 B BE )b U -2- 25 ) B B (38 mg > 0.18 mmol »
HCl 8 ) - HATU(69 mg: 0.18 mmol)* N,N-— B/ £ Z &
(DIPEA)(0.07 mL > 0.40 mmol)EE 5 » WA E B FHEHE 1/
if » Z1%& > LCMS oW ERLELEY 15-B T2 ENP
Y A9-ATBRK - BRIERGWETE T — 28 -

7 )

# MgBry(51 mg > 0.28 mmo)JIE E—$ B HEK
BAER - WRERSWE SOCTHEE 9 58 > A 10%
HCl KB KB DB EKABRN_E&8 KM RAZ
RERENKME - K& ZAHELHE MgSO, &% 8
B OBRW BHETBBEEZLB -—EWENERH®LEY

872705 -143 -
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49 - '"H-NMR (400 MHz » DMSO-d¢) & 12.42 (s, 1H), 10.80-
10.70 (m, 1H), 8.83 (d, ] = 5.0 Hz, 1H), 8.44 (s, 1H), 8.19
(d, J = 8.6 Hz, 1H), 7.56 (dd, J = 7.7, 5.2 Hz, 1H), 5.43
(dd, J = 9.5, 4.0 Hz, 1H), 5.08 (s, 1H), 4.86-4.80 (m, 2H),
4.67 (dd, J = 12.9, 4.0 Hz, 1H), 4.59 (s, 1H), 4.02 (dd, J =
12.6, 9.8 Hz, 1H), 1.93 (s, 4H), 1.82 (d, ] = 12.1 Hz, 1H),
1.60-1.52 (m, 1H) - LCMS-ESI* (m/z) : C;;H,0F;N,05 2
[M+H] s B {H : 465.14 ; 3 {H @ 465.2 -

BH 507 51

L& 507 51 49 84 f&

N-(2,4-Z @ KB E)-9-5,-8,10-— {1 &,-2,3,5,6,8,10,14,14a-
J\E -2,6-58 B A OE BE 5 [1°,2" ¢ 4,5]0% B 3 [2,1-b][1,6,3] =
IE 0Y 3£ (dioxazocine)-11-EHEE fF 50 F1 51

H o H 0 F i 0 F
7NN N 0y N N
OO, Oorr
. o) F o) F
0" H o oOH H O OH
50 51

872705 - 144 -
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OH

HO.__OH

A
Nocaclind sevcqel

T e 1)
F sFC
)k:éﬁ
X YQAEK EEL 7’ w);ﬁrﬁ
F
H 0O O_ 51-A
/MgBrz MQsz\
'?o\?/\ o) F
05 N N
Koore,  $hoong,
H o OH "H O OH
51
& BE 1

S-(24-ZHEPEBRBEE)-1-Q2-2HZE)I-FE
4 FE-1,4-ZEM0E-2-FE PR (1-Co 392 mg 0.95
mmol) (B B 87) 4 3 e IS -5- 72 2 U0 4, -2 H-UR 1 -3 - (WO
2012/.145569 Bennett, B. L. & A » B R 2012 4 4 H 20
H)(112 mg > 0.95 mmol) » R i B B # (134 mg » 0.97
mmol) % @ 1F 3.8 mL Z §5/0.2 mL Z § o 3 f£ 90°C T 8 #
90 S 4 > KB B RIERSWS B DCM M@K 2/ - f
DCM ZHKAH - & 6F 2 A # M &8 MgSO, 812 > B -
M 45 - HEEH SGC (0-10% EtOH/DCM)& L bU#R f & i 4
50-A -

a2 )

872705 - 145 -
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FHFM SFC £ FAAEBER SR F =z 10%
DMF {E B &R H Chiralpak IC ERX EoBEFHE A 50-
A4 mg) IRt R ESHEBERAZFTHEY S0-B(E—%&
)R S1-A(BZARE) - BN FRY 50-B: (BHILE
FKH) FM HPLC #H EH5R] = 11.48 47 $& (Chiralpak IC >
150x4.6 mm > 1 mL/min MeOH) - B £ R 51-A: (8¢
ITEARM) FM HPLC #BEEFR = 14.35 4 ## (Chiralpak
IC > 150x4.6 mm > 1 mL/min MeOH) «

& ER 3a

W R AE # (12 mg > 0.06 mmol)JI £ F &% 50-B(10.5
mg - 0.02 mmol BHIUBRA)E 1| mL ZHBEPHNEE -
HREREWE S0C THHE 1 /INEE - B 10%KEHK HCI
Bt 2 BREKBRM__E R 2/ - WA Z & B b 2 B
K - BEHZAHMELE MgSO, 821% » BIE > B4%E
H# B HPLC(RHF 0.1% TFA I EH Z ACN/H,0)4 1k LA
Bt {E& Y 50 '"H-NMR(400 MHz » & {5-d) & 10.47 (t, ]
= 5.8 Hz, 1H), 8.42 (s, 1H), 7.35 (q, J = 8.6, 8.2 Hz, 1H),
6.81 (q, J = 8.7, 8.0 Hz, 2H), 6.41 (dd, J = 10.0, 3.6 Hz,
1H), 4.79 (s, 1H), 4.65 (s, 2H), 4.36-4.26 (m, 2H), 4.20-
4.08 (m, 2H), 3.98 (dd, J = 12.4, 10.2 Hz, 1H), 3.88 (t, ] =
11.8 Hz, 2H), 2.27 (dt, J = 13.3, 3.1 Hz, 1H), 2.15-2.06 (m,
1H) - LCMS-ESI" (m/z) : C,H,;0F,N304 Z [M+H] 5t & {8 :
448.40 ; TR MH : 448.2 -

872705 - 146 -
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2 BR 3b
KRB (13 mg> 0.07 mmo)IEF Y 51-A (13.2
mg - 0.03 mmol BH UBAKRHA)E | mL ZFEFHNAER -
WRERSYWE SOCTEIE 1 /NE > F 10%/K%F K HCI
Bt > 7B EKBBRN_&FE2HE > RAZ&F RER
KHE - BE&HZ2FHHELE MgSO, 82)% » B - BE -
® H# /B HPLC (EF 0.1%TFA & & > ACN/H,0)4 1k BA
& 51 '"H-NMR (400 MHz > & {5-d) 6 10.47 (t, J
= 5.8 Hz, 1H), 8.42 (s, 1H), 7.35 (q, J = 8.6, 8.2 Hz, 1H),
6.81 (q, J = 8.7, 8.0 Hz, 2H), 6.41 (dd, J = 10.0, 3.6 Hz,
1H), 4.79 (s, 1H), 4.65 (s, 2H), 4.36-4.26 (m, 2H), 4.20-
4.08 (m, 2H), 3.98 (dd, J = 12.4, 10.2 Hz, 1H), 3.88 (t, ] =
11.8 Hz, 2H), 2.27 (dt, J = 13.3, 3.1 Hz, 1H), 2.15-2.06 (m,
1H) - LCMS-ESI" (m/z) : Cy;H,;0F;N304 Z [M+H] 3 & g :
® 448.40 ; STH{H : 448.2 o

T Bl 52

&% 52 09 8
(2S,5R,13a8)-N-(2- BN & £ -4-F F H & )-8-K-7,9-Z I &
-2,3,4,5,7,9,13,13a- /\ 4, -2,5- 85 B £ O 0E 3% (112"  4,5] 0
W [2,1-b][1,3] % & PF -10- 5 i iz

872705 - 147 -
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O N ”/D
NS No F

(o]

NCI:L _cPrOH, NaH _ NCI:L _LAH, Y, N/I:L

e o Kﬁ“r%‘ e

Ho oL
15-B
MgBr, W/\N\ /D\
H o O F
VHQO OH
52 A
278 3

IR AE(.9 g 29 mmol)fE 20 mL = B8 f o BY /& K
MMEZERLELW(EBEYEF Z 60%7 B K - 1.04 g 26
mmol)ff 80 mL B SR 0CHER - X FEE S Y2
ZEER > SHMAMN2,4-ZHEFAE(3.48 g 25 mmol) - H
REBEFSE 95C - #H 18 NEHZEBERKES KL
ZER AZBZEWRE AAKAEKZXREBHEKERZ
R LE MgSO, 820k » BB W EWB LELRBRE - HHW
BB M i%E(0-10% EtOAc/THi )z @ LRt 2- MR & £ -4-
S B - '"H-.NMR (400 MHz > & {5-d) § 7.52 (dd, J =
8.6, 6.2 Hz, 1H), 7.05 (dd, J = 10.5, 2.3 Hz, 1H), 6.73 (td,
] =8.2,2.3 Hz, 1H), 3.87-3.76 (m, 1H), 0.87 (m, 4H) -
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& B 2
WA 14 mL ZBh 2 2-BREE4-EXFHERENE
St AE THF(IM > 15 mL » 15 mmol)d Z 0C B&IZ K -
MREESEERE 3/NE > BHENRZELR  CHEKEH
AHEEO0C > A5 4FE THF(IM » 8 mmol)$ Z 8 mL
bsas® » MMM 90 578 - FEHMEEMA 0.9 mL
K~ 0.9 mL 15% NaOH(aq): f1 2.7 mLKEZEREIE - B K
® EERYRLBRAZBP L LB MgSO, k> kR
WMMREUHEHEYETZEHEAEN 2-BEREE 4-AF
H g - '"H-NMR (400 MHz > & {5-d) 6 7.17-7.08 (m, 1H),
6.96 (dd, J = 10.9, 2.4 Hz, 1H), 6.61 (td, J = 8.3, 2.5 Hz,
1H), 3.78-3.66 (m, 3H), 0.89-0.72 (m, 4H) o

&8 3
E# &% 15-B(46 mg> 0.14 mmol)AMEE 1| mL Z
) hA A 2-BAEE-4-F K H (32 mg 0.18 mmol) -
HATU(62 mg - 0.16 mmol) ~ N,N- — £ 7/ & 7 W&
(DIPEA)(0.04 mL > 0.22 mmol) B » W/ =B F#E 2
NEE 0 HR LCMS i B Rib&Y 15-B 2 4+ i
Y S2-ATBE - RREREEMETET —F8 -

& R 4
& MgBry(56 mg- 0.30 mmo)JIZE L — B ZHEK
AR  WREBESEYME S0C THEBHE 9 o8 > H 10%
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HCl KB RBREBIL OB EKBARN_&E&FRZHE EAZ
RFRERAKE  -KEF2AEHELR MgS0, 52k » B
B B o H#¥ B HPLC(R A 0.1%TFA W E A
ACN/H,0) &4 1& LA 8 it 16 & % 52 '"H-NMR (400
MHz » DMSO-dg¢) 6 12.44 (s, 1H), 10.21 (t, J = 5.8 Hz, 1H),
8.41 (s, 1H), 7.22-7.15 (m, 1H), 7.12 (dd, J = 11.2, 2.5 Hz,
1H), 6.72 (td, J = 8.5, 2.5 Hz, 1H), 5.42 (dd, J = 9.6, 4.1
Hz, 1H), 5.07 (s, 1H), 4.66 (dd, ] = 12.8, 4.1 Hz, 1H), 4.58
(s, 1H), 4.34 (dd, J = 5.6, 2.4 Hz, 2H), 4.04-3.91 (m, 2H),
1.92 (s, 4H), 1.82 (d, J = 11.9 Hz, 1H), 1.55 (dt, J = 12.4,
3.5 Hz, 1H), 0.80 (q, J = 6.3, 5.7 Hz, 2H), 0.72 (q, J = 6.0,
4.9 Hz, 2H) - LCMS-ESI" (m/z) : C,,H,sFN304 2 [M+H]"
HEE - 47017 &I E - 470.1 -

' Bl 53

ib&% 53 B HH

(2R,55,13aR)-N-(2- B A & & -4- B F F & )-8-5-7,9-Z fll &
-2,3,4,5,7,9,13,13a- /\ & -2,5- 50 B9 A 0ff oF 3f [1',2' © 4,5]0H
T F [2,1-b][1,3]4& ¥ -10-F B fx
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H o H Q
ISEB G
N SySo o F
Ho oH A
53

®Ie & ¥ 42-A (46 mg> 0.14 mmol)) 5/ 1 mL Z %

TR 2-ERNEE-4-FFXHKEG3 mg> 0.18 mmol) -

HATU(61 mg > 0.16 mmol) ~ NN- = B % % 7 [

(DIPEA)(0.04 mL > 0.24 mmol) EH - L EE F#HHE 2

o INEF o B2 LCMS B R{EEY 42-A TLBHEMF
EY S3-AXRK - BRIEREEMETE T —H8 -

& ER 2

i MgBry(55 mg> 0.30 mmoDfIE E—~FBRZHEEK
AR HEERSHWHE SOCTHEME 90 78 > A 10%
HCl KBERBEREL 28 EKERN _&E&FK2z2HE KAZ
FRMERKME  #BEHZABHELHE MgSO, 2% @
B R4 HEmd@{ HPLC(AHAE 0.1%TFA WER Z

872705 -151 -
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ACN/H,O) L2 #{E& % 53 '"H-NMR (400 MHz > DMSO-
d¢) & 12.44 (s, 1H), 10.21 (t, J = 5.8 Hz, 1H), 8.41 (s, 1H),
7.22-7.15 (m, 1H), 7.12 (dd, J = 11.2, 2.5 Hz, 1H), 6.72
(td, J = 8.5, 2.5 Hz, 1H), 5.42 (dd, J = 9.6, 4.1 Hz, 1H),
5.07 (s, 1H), 4.66 (dd, J = 12.8, 4.1 Hz, 1H), 4.58 (s, 1H),
4.34 (dd, J = 5.6, 2.4 Hz, 2H), 4.04-3.91 (m, 2H), 1.92 (s,
4H), 1.82 (d, J = 11.9 Hz, 1H), 1.55 (dt, J = 12.4, 3.5 Hz,
1H), 0.80 (q, J = 6.3, 5.7 Hz, 2H), 0.72 (q, J = 6.0, 4.9 Hz,
2H) - LCMS-ESI+ (m/z) : C24H25FN306 2~ [M+H]+3 &
4 : 470.17 ; B (& : 470.1 -

Bl 54

It&EY S4B

(2R,5S8)-N-((S)-1-(2,4- = & & &£ )-2,2,2-= & & £ )-8- & -
7,9- — ] & -2,3,4,5,7,9,13,13a- /\ &, -2,5- 35 BH A 0} 0F 3
[1',2": 4,5]0 B 5 [2,1-b][1,3]5 & W -10- 5 fE fig

F

FLF

Ry e
F

OY\N N N
N ™ OH
O OH
54

872705 - 152 -
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F\l/F o FLF
cosel @Cﬂb

54-A

F

F\l,F

o @Q@ﬁ ﬁ@

& B 1

¥ 1 DCM(Q2 ml)th 2 K FE Y 54-A (0.02 g > 0.06
mmol) ~ (S)-1-(2,4- = & ¥ ¥ )-2,2,2-= % Z I# (0.019 g
0.09 mmol) - N,N-— B § £ Z # (DIPEA)(0.048 g > 0.38
mmol)fl HATU(0.036 g> 0.09 mmol)# A 50-mL [E & &&
R #REREYWEZRETEE | /B - BRERSYWE
4 > 5 MER EtOAc(50 mL)d - FI#1F1 NaHCO,(2x) - £
M NH,Cl I &K@ Na,SO, 8.0 - B 2% > #HER
EIMEEWBE LACKE-EtOAc @ ZHEEYLLES 54-
B - LCMS-ESI" (m/z) : C;3H,4F,N,0; Z [M+H] 3 & & :

4 FHBME 514

& BF 2

RHEZLBEQ mL)ydh Z K fEY 54-B (0.03 g 0.058
mmol) FI & {& £ (0.03 g > 0.15mmol)# A 50-mL [H & &
- HRERESEWMNEZE 50C - 10 p@EZ% > HXER
GYRAZEOCLNE INBEEO.S mL)- AR BERERSE

872705 -153 -
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) MeOH(2 mL)#F - B8 2 1% » #5 H TH-HPLC(30-70%
ZHBE K 0.1% TFA)@(EBEY » R E TFABZESE
# 54 - '"H-NMR (400 MHz ' & {5-d) & 11.28 (d, J = 9.4
Hz, 1H), 8.39 (s, 1H), 7.54 (q, ] = 7.8 Hz, 1H), 7.12 - 6.76
(m, 2H), 6.40 - 5.98 (m, 1H), 5.57 - 5.18 (m, 2H), 4.68 (s,
1H), 4.29 (dd, J = 13.1, 4.0 Hz, 1H), 4.05 (dd, J = 12.9, 9.3
Hz, 1H), 2.39 - 1.94 (m, 4H), 1.86 (t, ] = 10.5 Hz, 1H),
1.60 (dt, J = 12.6, 3.4 Hz, 1H) - '’F-NMR (376 MHz > & 15
-d) 8 -75.30 (t, J = 6.8 Hz, 3 F), -108.33 (dd, J] = 8.6, 6.3
Hz, 1F), -111.56 - -113.23 (m, 1 F) - LCMS-ESI" (m/z) :
C,1H,0F,N;0s Z [M+H] "3t & : 500.; ¥ {H : 500

=R

L& 55 KB

(1R,4S,12a8)-7- &% -6,8- — fll & -N-(2,4,6- = & X H X )-
1,2,3,4,6,8,12,12a-/\ &, -1,4-55 B9 & — 0 o 3£ [1,2-a © 1',2'-
d ot o -9- B i B

872705 -154 -
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; 1) Hy, PA(OH),/C K2COs3, g
,,,,, M Lb\m HCI BnBr, CH:CN N °
N CO,Et 38 CO,Et
j COEl 2) lr-itCI/EtOH 2 rt., @K 2
g H H
H 55.a 55-B 55-C

N ‘:& HCI jj

n-BuLi, THF N BlJt  4h N~ HCl  Hy, Pd(OH),/C NH _HCI

-78°C, 5 h H H AR H
CO,Et CO,H CO,H

55-D 55-E 55-F

BH;-DMS

. BorQO COz
NaOH b -3 > \
rt, @\
W . o] F
N X
H o F F
O OH

B 1

® AL & 55-A (40.60 g 150 mmol)FI Pd(OH),/C (12
g)ff EtOH(400 mL)P MBS WE H, 25 E T ~ F= 8T
BHEBE KWREREWEEIWLFE HCI/EtOH (400 ml)EE
2 - KESYEZRTHEE 2 h- BRERGYREIUE
A& SS-B HEXFHELETERRT—ELE S -
LCMS-ESI* (m/z) : CoH,(NO Z [M+H]|"3F & & : 170.1: &
WE :170.2

& B 2

872705 - 155 -
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£ OCTHREHREZIR(6.50 g» 0.45 mo)IELEY)
55-B(92.25 g 0.45 mol)fl K,CO;(186.30 g~ 1.35 mol){E
CH;CN (1 L)W BER - B REYWAE=ZBATHEHBE - &
REEEMBE  REBEEHRBREAEYRB LA LEGY
LLE£LEY 55-C

a7z

£ N, B THR-78C % n-BuLi(200 mL > 0.50 mol)f[
ZEREMG0 g 0.50 mol)7E THF(400 mL)th (38 &% -
0.5 h 2% RREREEGEWNMEZE 200CAH#EH 0.5 h- &
BEMAAZE-I8CIAE N, [RE TARIMIEEY 55-C(64.75
g 0.25 mol)7E THF(600 mL)F YA K - W EEHWEFF 4
h &R NHClARER - H EtOAcER EEYMRFEA
MERAHBKER  LBEME Na,SO,> BEKEH - 3 H
B ZEWB LECBGYMUEELEY 55-D -

55 4

1L &% 55-D(129.50 g 0.50 mol)f 4N HCI (1.30 L)
THRSWER 4 he BIESYRE - #H HPLC &R
BRI LLESL{ESY 55-E-

¥ AL &4 55-E (47 g » 176 mmol)Fl Pd(OH),/C (9 g)ff
(400 mL)EtOH R & H. ZBE TN ZREBHBRE -

872705 - 156 -
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HRERSYREUEERILEY 55-F> HERBEETHE
FIMT—# 8% - '"H-.NMR (400 MHz > CDCl;) & 4.22 (s,
1H), 4.06 (s, 1H), 2.98-2.95 (d, J = 11.2 Hz, 1H), 1.96-1.93
(d, T = 11.2 Hz, 1H), 1.86-1.82 (m, 2H), 1.76-1.74 (d, ] =
9.2 Hz, 2H), 1.49 (s, 1H) - LCMS-ESI* (m/z) : C,H,,NO,
ZIM+H] B EE : 142.1; &3 E : 142.1 -

* ER 6

£ 0OC T T# Bocy,0(39.60 g 181 mmol)lI EAL &%) 55-
F(29.20 g 165 mmol)f1 2N NaOH & & (330 mL » 0.66
mol)f£ ZHEFE (120 mLYF R &Y - SREREYWEZEE
THEHEBE®E - -H 3N HCl K EEYWHEEZE pH=5~6 K H
DCM ZH - K EHEL B Na,SO, 2% > BERERBLUE
4 55-G - '"H-NMR (400 MHz > CDCl;) & 4.40 (s, 1H), 4.26
(s, 1H), 2.89 (s, 1H), 1.76-1.74 (s, 1H), 1.69-1.59 (m, 4H),
1.50 (s, 1H), 1.47 (s, 9H) « LCMS-ESI" (m/z)
C1,H,yNNaO, > [M+Na]"3t B (& : 264.1; S H : 264.1

& B 7

¥ BH;-DMS THF # &% (# THF t 2 2N 8.23
mmol > 4.1 mL)BE@MZELAE 0CZ{EEY 55-G (500
mg * 2.07 mmol)fE THF(10 mL)F B &% - & B2 58 H 4
- -BHAANRDNEEREANRES EFREABE r.t.i8
W BN LC/MS BE—LELHEME > FiNBI 2 mL

872705 - 157 -
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BH;-DMS THF W& KB REEWER S 3 hrr KRB AR
Az OCUEEAFEEFR(REBD & 4) BEEANR
ARBAEKR 25C - BEEVMREREAREBFEHRY B EH(20-
40% EtOAc/C k)@ L LA f#t 55-H -

24 B% 8

MEH 41 Rl S5-H E{ 41-B B #LE&Y 55
L&Y 55 '"H-NMR (400 MHz > DMSO-dé6) & 11.81
(s, 1H), 10.40 (t, J = 5.8 Hz, 1H), 8.39 (s, 1H), 7.19 (t, J =
8.6 Hz, 2H), 4.59-4.48 (m, 4H), 4.16 (t, J] = 12.2 Hz, 1H),
4.03 (d, J = 12.2 Hz, 1H), 2.69 (s, 1H), 1.75 (d, J = 10.1
Hz, 1H), 1.69-1.55 (m, 5H) - '°F NMR (376MHz > DMSO-
d¢) 6 -109.3 (m, 1F), -112.5 (m, 1F) - LCMS-ESI* (m/z) :
C,1H 9F3N3;0, 2 [M+H] 5t B {# @ 434.13 ; & IR #

434.32 o

BBl 56

E& 56 WA
(1R,2S,4R,12aR)-2- % -7-¥8 -6,8- — {ll & -N-(2,4,6- = & K H
#)-1,2,3,4,6,8,12,122- /\ & -1,4- 58 B9 & 0 0F 3f [1,2-2 ¢
1',2"-d] ok m -9 - B9 i B

872705 - 158 -
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H
$*ACOZMe 9-BBN Hcﬂ%t%cone Ricl RSiO/y\COWe 1) Hy PdIC
N ————
2) Boc;0,
RSi = TBDPS }: ) Bocz

56-C
0
H H H
RSIO OMe LiBH,, RSIO OH 1) BABESEEZ.  Rsio NH,
N‘Boc N‘Boc: 2) NH,NH,, N'Boc
56-D 56-E 56-F
(0]
o OEt
EtO N0 o
RSIO-H H ‘
1) O OBn NaHCO, Er:_’AN ~Rogt 1) KoH
2) HC NN 2) HATU, DIEA,
‘ 3) DBU H 5 ogn 2,4,6-F3BnNH,
56-G
RSIO-\H H ) TBAF
2) Dast O F
O OBn O OBn
56-H
0 OBn

® 4 B 1

ERA 0.5 M -8 FE I [3.3.11F £ (48.58 mD)EF >
56-A(5 g 19.43 mmol)7E MU & Bk IF (65 ml) #Y /& R £ /K&
b A WREREGWHAREZEER - 18 NFZHE  BX
FEAHIZE OC M 2M & &1k (34 ml)F 8 & (b = (9.34
ml> 97.15 mmoD)HIBREY) - £ 0C T 2 /NI Z 1% » KK IE
FBEEERILEE 1 N - EESYWA EtOAc MR kH
KM - FH BtOAc EMAKMUEE S KB EHZAERTS
7 0 (Na,SO ) M B4 - # HW HEREE I E(50-70%

872705 - 189 -
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EtOAc/C i B )L B e Ul H 56-B(3.05 g 57%) -
LCMS-ESI* (m/z) : C,;¢H, NO; Z [M+H] s+ & & : 275.34 ;

I E 1 276.122

)

K= -TERKR Z_FEH (.51 ml> 5.79 mmol)FBK
M (1.08 g 15.8 mmol)JIE 56-B (1.45 g~ 5.27 mmol)f
NN-ZHEFEBE(2 a)FHER - 18 NFEZ1E - KR
LM AKE  EIR EOAc2O® » BABE DS 5
B E(NaySOy) » RIR¥WE - B EENRE M EN0-20%
EtOAc/C it M) LB &G LU R 56-C(2.6 g 96.1%) -
LCMS-ESI*(m/z) : C;,H;yNO3Si 2 [M+H]' i+ & &
513.74 ; 23 {E : 514.625 -

+ E% 3

¥ 10% PdOH/C(0.52 g 3.7 mmol)jiZE 56-C (3.27
g 6.36 mmol)/f EtOH(26 mL)F Z & (3 mL)d &Y /& /& I %
FRE Parr £ E P A 50 atm ¥ 8) 20 /NBF - BB E L
M2 % B EtOH M ES EEETRERER - K58
BRYMBEBNZEQR mD)FIZB (3 ml> 52.4 mmol)¥ » H
10% PdOH/C (0.52 g 3.7 mmol)BE 3 ¥ /f Parr £ B F R
50 atm ¥ E) 20 /NBF - BMBWE LT EIE 0 A EtOH KKK
B BEREEZTRGBEEZLZLURBENEZREEDY
(2.07g, 79.4 %) o LCMS-ESI" (m/z) : C,4;H3;NO3Si 2~

872705 - 160 -
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[M+H] st & {H : 409.59; I {E : 410.485 -
# NN-—ERFEZE(DIPEA)(2.14 ml - 12.27 mmol)
JIZEE THF(20 mL)F Z HHEEEE Y (2 g 4.88 mmol)f1 =
BB —-=4-TH 97% (2.14 g 9.79 mmol) - 20 h ~Z 1 >
HRERSYRKERE » ZWR EtOACR)F I —EAF
WaEl > KRR > &0 > B2 (NaySOL) ' REH - #HW
£ 8 B WA (10-20% EtOAc/T bt JH ) 4 1L 58 68 97 DL 2
® 56-D (2.13 g 86.14%) - LCMS-ESI* (m/z) : C3oH4 NO;Si
Z[M+H] st & {E : 523.74 ; & IHE : 523.922

& B 4

ERMP THF 12 2.0 M LiBH,(4.07 m)B% > {8 # £
KB~ 56-D(2.07 g 4.06 mmol)ff THF(20 mL)d Y 3%
BRAEKFBEEYEERTEE IS h- 2% BRERS
YWRIZBZEWRBEEBEBMAKER - 28 _@H > 15
) ZBIBEHENKERY K _EERITSAKER &
ff > B2tk (Nap,804) - RIR%E - B YW B E & & & (20-
40%EOAc/C K )& 1 R er ¥ DL 2 it S6-E(1.59 g >
81.3%) e LCMS-ESI* (m/z) : C,5H;,NO,Si 2 [M+H] st &

8 : 481.7; 33 {4 : 482.337 »

SEES

& 56-E (1.58 g 3.28 mmol) - EkEE 5 £ (0.79 g+ 5.38
mmo)FI = % B (1.93 g 7.37 mmol)7f THF(90 ml)dh fy 38

872705 -161 -
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ceEVMEKETLZHN  FAM_EREBA-_FEKRE
95%(1.46 ml> 7.42 mmol) - AR FESHY A A EE G T
H20he 2% RENRERSYRFREEGYEREZH
ho FKAFTRLHLBHF 1S he RHESRSL REER -
MHEHY O EEERA0-30% EtOAc/THE H)M LR Y
Dieft &R 2 EILEH(1.86 g 92.8%) -

HEREZEEIESEY 56-F (1.85 g 3.03 mmol)# /K
G B (0.6 ml> 12.39 mmo)EZEE (19 m)FHBF KA 70T
THA#AZL 2 h- RREREWEKBEFT LE > NI B0
m)if RSB 30 min- JEEFFFEKZ BB LK IER
EEZEZTREEL -

& ER 6

KRB EEEY 56-F (991 mg> 2.06 mmol) £ &
) 38-F(E Il 38)(714 mg > 2.06 mmol)f] NaHCO; (347
mg > 4.12 mmol)fE 7K (15 mL)F EtOH (15 mL)$ #Y R & ®
MHE200h- REESYEEZTRERGEEGRY T BE
JKH EtOAc Z R - A EtOAc BERKE B R & 2 F 1%
JBEi ke (Na,SO )R RYE - KRB &GY (1.5 g)i5fEE CH,CI, (5
mL)SP W R Z B 52 (18.6 mL) 2 4N HCl- 1.5 /NBF >
BRECYREEL  HERFR - EBREABFNEEEFE
e e

FLIOCTRAERFOCS mDP ZHREeRY(1.38 g)
f1 DBU(1.4 ml:> 9.38 mmol) - 35 8 12 B RS A

872705 -162 - S
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HEBHWYAEREENIE(S5-15% MeOH/EtOAC) & 1L 7R 88 ¥
LL Rt 56-G (450 mg » 72.3%) - LCMS-ESI* (m/z) :
C3oH4N,04Si > [M+H] 5 & 8 : 662.85 ; £ I (& :
663.766 - |

& B 7

R 1M KOH (7.09 m)Ef > ¥ 56-G (890 mg > 1.34
mmol)fE MeOH (14 mI)H1 THF (14 ml)d 0938 & ¥ £ = 38
THH-30 min 2% BREKEEWHA IN HCl F A »
U EtOAc (2x)H i i & ff 2 H 1% X BL ¥ 82 1% (Na,S04) &
= HE e

A NN-Z 2K E Z B (DIPEA)(1.63 ml » 9.37
mmol) i > % i B 5K &8 ¥ (850 mg) ~ 2,4,6-= % % H iz (248
mg > 1.54 mmol)f] HATU(662 mg - 1.74 mmol)ff — & 5 &
S mhFHNEZFREZR THEHE -1 h 2% > KB H
2,4,6- " % A B (32 mg > 0.2 mmol) » HATU(153 mg - 0.4

+¢H

mmol) f1 N,N- — £ § & Z & (DIPEA)(0.12 ml > 0.67
mmol) - 30 A X BB EAEYW A KHERE - #F B RP
EtOAc(3x)F » B & 2 H 52 1% (Na,S04) - B4 B #
W A E % (50-75% EtOAc/T % 3 )4l 1k 5 82 ¥ DA
ot 56-H(919 mg -+ 88.23%) o LCMS-ESI* (m/z) :
CisHyF3N;OSi 2 [M+H] 3 & : 777.9 ; £ 3 (4
778.409 | |

872705 -163 -
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B 8

I THF (1.18 m)FZ 1.0 M F 6 W T & #F 85
4 56-H (915 mg: 1.18 mmol)7F THF(5 mL)® By & /& 1 /K
BPENE - BAGESYWEZRTHEAE 30 min- K ER
EMEEZETRERBEGRYRA EtOAc B > K%K
W BZKE(NaySOy)» BB EHEHY AEHEENLE(50-75%
EtOAc/T I A& 5% MeOH/EtOAc)@(LIE &Y - 1 7 0
ZEHIEZZEBEER(0.07 mL > 0.55 mmol)B¥ » ¥ F7 & #f
(248 mg» 0.46 mmol)AMEIE AL AME-78C 2 Z & B k% (2
mhf - WREKEABREEZRLEE 1 h GREFE KB P
S AN A NaHCO; B » ¥ @M - BA CH.ClL
XN B KERS - B _BEERITSTE M ZE
(Na,SO4) » K B M - # B W B E X E I E (1%
MeOH/EtOAc) 4 1t %% & % DL $2 & 56-J(75 mg)(LCMS-
ESI*(m/z) : C,3H,3F4N30, Z [M+H] 3t & @ : 541.49 ; &1
B : 542.320) f1 56-1 (30 mg)(LCMS-ESI* (m/z)
CysH2,F3N30, 2 [M+H)" 5t & {4 : 521.49 ; & 3H {F
522.05) -

B9

®AEE ¥ 56-1(75 mg - 139 mmol)F M TFA (1 mL)
b EERTHEE 10 08 KEBSEEB®E - -#H¥ME
HPLC(Gemini > 15 % 43% ACN/H,0 + 0.1% TFA)#li{b 5&
LR IEEY 56 "H-NMR (400 MHz » DMSO-d6) &
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10.67 (s, 1H), 7.80 (s, 1H), 7.17 (t, J = 8.6 Hz, 2H), 5.45-
5.18 (m, 1H), 4.70-4.39 (m, 3H), 4.23 (d, J = 11.5 Hz, 1H),
4.11-3.85 (m, 2H), 2.85 (dd, J = 4.2, 2.0 Hz, 1H), 2.34-
2.13 (m, 1H), 1.81 (s, 1H), 1.55-1.33 (m, 2H) - ''F-NMR
(376MHz > DMSO-dg) & -74.20 (m), -106.95--116.45 (m),

-190.65--194.54 (m) -

& fl 57
L& W 57 i B
(1R,4R,12aR)-2,2-— & -7- ¥ -6,8- — {ll & -N-(2,4,6-= & %
H X )-1,2,3,4,6,8,12,12a- )\ & -1,4-58 B B — o og 3£ [1,2-
a: 1',2'-d]o i -9- FF B B
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HO CO,Me Dwmp CO;Me Dast F CO,Me LiBH,, F OMe
N-Boc N-Boc N-Boc N-Boc
57-A 57-B 57-C 57D
0]

0" Xy” "OEt .
F H EtO. x 0 F H (0] .
"\ EKRESERE, F NH, 1 O 0OBn NaHCO W)N;i(kOEt KOH
- N. N N -_—
2) NHzNHg, Boc 2) HCI H 0]
3) DBU O OBn
57-€ 57-F
F 0 F o} F
FX H HATU, DIEA, FX H
N7 "OH  24,6-F3BnNH; NN TFA
TNy o TNy o F F
O OBn O OBn
57-G 57-H
F
F. H (0]
Sane!
TNy S0 F F
O OH
57
&Rl

£ #tA n B OHr -&% T @& Bt fE (Dess Martin
Periodinane)(4.53 g 10.69 mmol)BF » ¥ 57-A(1.45 g
5.34 mmol)fEF & i (30 ml)dF Y B 7R 1F /K8 T 4 40 i 1%
REFEZERTEH 18 he FHIMKSERKE » BEHILKR
WA AR I Na S0, 2B K - REEYHEAT EZ = #EH
B EE c RB AT NaHCO; ¥ f§ CH,Cl, % HL K
B - REWZERE TEZEWNGLSONREE - FHYWAEE
B 7% (30-50% EtOAc/T B )M B URRE 57-
B(1.13 g » 78.2 %) o LCMS-ESI" (m/z) : C;3H,yNOs
[M+H]"51 5 & 5 $3HEME  269.722 -

872705 - 166 -
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& BR 2
EBEIN=8/=ZBEHK(0.52 mL> 3.91 mmol)fF -
% 57-B(0.5 g 1.86 mmol)¥f = & F (10 ml) & 1Y 5 3% 4
MZ-IBCERBREAREZR LB 18 h X EE K
% th s A R B M F] NaHCO, % » 4 8 — (H48 - 1 /A
CH.CL ZE&E B2 KMy - B _EERELIEH > B2
8 (Na; SO ) KB 48 - ¥ H A E B WA (20-50% EtOAc/
® CrEB)MLEGYIURME 57-C (518 mg 95.39%) - 'H-
NMR (400 MHz » & 1{5-d) & 4.43 (s, 1H), 4.36-4.27 (m,
1H), 4.22 (s, 1H), 3.75 (s, 3H), 2.95 (t, J = 8.1 Hz, 1H),
2.30-1.98 (m, 2H), 1.85-1.71 (m, 1H), 1.44 (m, 9H) -

B3
PARH0FE THF $1(3.22 ml)Z 2.0 M LiBH, 8% » ¥ K
B> 57-C(935 mg» 3.21 mmol)7E THF(10 mL)% Y 5 &
@ EBEHEBFSREWEZEERTHHE 8L - 28 AZEZ
BEMENERGYALIEEMNK S8 _EH KEHZEZ
BEZEME oz KERMy B _EEBEIAKER &
B 28R (NaSOy) » RBRWE - B HW HE M E ML (20-
40% EtOAc/T it B (LB LUEM 57-D (724 mg
85.67%) - '"H-NMR (400 MHz > & {5 -d) & 4.30-3.48 (m,
5H), 2.75-2.56 (m, 1H), 2.24-1.90 (m, 3H), 1.86-1.65 (m,
1H), 1.47 (s, 9H) »
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& B 4

% 57-D (720 mg > 2.74 mmol) - Bk & 25 B (402 mg -
2.73 mmol)FI = B (1.61 g 6.15 mmol)7F THF(45 ml)
NWEEMEKEF LA  HFN_EZEREER _FELE
95% (1.22 ml - 6.19 mmol) - KE B RS EZE =B Y
BHE20h- 2% RBERERSYILEBRYBBELZR
o FEKB AR 1.5 he BHER% » ¥ IER
=i - RBHWEEMRENIE(40-60% EtOAc/T %t 8 ) & 1k
BHMURBEEBRBE R INEY (.07 g 99.7%) - LCMS-
ESI'(m/z) : C;0H,,F,N,0, Z [M+H] 3+t & {8 : 392.4 ; 2% 35
8 : 393.204

ERBESE R DD & 7 (1.07 g 2.73 mmol)F1 /K & Bf (0.54
mL > 11.15 mmo)E Z B (10 m)F HF KL 70C T # # 2
INEF o FEKB R ABAREREWAL RN Z B (10 ml) - FEE
BHE3Omn AR ZEREL LB EREEZE TALE
ERUREMESR ST-E -

B S

w2 57-E(709 mg > 2.7 mmol) ~ {E &%) 38-F(&E fI
38)(936 mg > 2.7 mmol)fl NaHCO; (454 mg » 5.41 mmol)7E
/K(15 mL)F1 EtOH(15 mL)FHEE¥EH 20 h- &K E
BEVMEEZETRGEY B EBGYW D BIE KM EtOAc
M - %/KEH EtOAc BENME K EH Z2AHKRE Z 1%
(Na,SO )K= 48 » R ERY (1.5 g)B T CH,Cly(7 mL)

872705 - 168 -
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6 A8 PO FE Z B8 $E (26.9 mL)F 2 4N HCI - 1.5 /NEF Z 1% #F R
EYRERY  HPFR-—EBHRZBNEEZPEZRE - KE
HE2 m)F ZHEEEY (1.3 g)f1 DBU2 ml » 13.4
mmol)f£ 110C T#8# - 35 P AWK ECSYRE BHEG
B 4B EMAS-15% MeOH/EtOAc) 4l 16 5% &r 77 DL 48 it
57-F(426 mg» 36.17%) - LCMS-ESI* (m/z) : C,3H,,F,N,05
Z[M+H] 5T B {H : 444.43 ; IR {E : 445.280 -

&R 6

AR 1M KOH (5.06 m)BF » #E{E&% 57-F (426
mg > 0.96 mmol)# MeOH (7 m)FI THF (7 ml)F &8 &
EERTHEME -3008Z% > KREREES®WA IN HCL £
- ZE RS EtOAc (2x)H it i & ff 2 A & W ¥ %2 1%
(Na,SOO R REEHHE 57-G -

' & B 7

RN NN-Z B H & Z K (DIPEA)(0.59 ml > 3.4
mmol)ff » KA B ERY) 57-G (189 mg) ~ 2,4,6-=F K H
B (95 mg > 0.59 mmol)F1 HATU(276 mg > 0.73 mmol)ff =
SEFECmDINBZREZRATEE - 1hZRBREES
AKX ZEHR EtOAcx)H - B &6 2 HF K &%
(Na,SO )B4 E 57-H - LCMS-ESI" (m/z) : C,5H,,FsN50,
Z[M+H] 3+ B : 559.48; &I {H : 560.24 -
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& ER 8

s BN TFAQR2 mL)b Z2{4&% 57-H (150 mg > 0.27
mmol) FE R TH##H 10 min> WHKBRRYE - FHFE
HPLC (Gemini - 15 & 60% ACN/H,0 + 0.1% TFA)4f 1k 5%
Y LEMESY 57(85 mg 67.5%) - LCMS-ESI?
(m/z) © C; H 4FsN;O4: 469.36 Z [M+H]*z+ E{g : 469.36 ;
Z I {E : 470.229 - '"H-NMR (400 MHz > DMSO-dg) & 10.41
(t, J = 5.6 Hz, 1H), 8.20 (s, 1H), 7.12 (t, J = 8.7 Hz, 2H),
4.79 (s, 1H), 4.48 (m, 3H), 4.10 (m, 2H), 3.02 (d, J = 5.7
Hz, 1H), 2.33 (m, 1H), 2.22-1.97 (m, 2H), 1.85 (d, J = 11.0
Hz, 1H), 1.21 (s, 1H) - "’F NMR (376 MHz > DMSO-d¢) & -
69.88 , -71.77 , -74.09 , -88.33 (dd, J = 222.6, 23.8 Hz), -
109.15--109.60 (m), -110.04 , -112.44 (t, ] = 7.6 Hz) -

B S8

L&Y S8 VE 5
(1IR,4R,12aR)-N-(3-& -2,4-“ . X H £ )-2,2- &, -7-¥ -6,8-
— & -1,2,3,4,6,8,12,12a- )\ &, -1,4-35 B & — 0 0g 3 [1,2-
a: 1',2'-d]0L o -9- 5 B
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F
FoF 1 0 FCl
HN NS0 F
O OH

58
F (0]
F H HATU, DIEA,
N"X" “OH 3-C1-2,4-F,BnNH, \n)ﬁ /\C[ A,
N A
A (0]
O OBn 57-G © Obn

58

R M N,N-— 2 5 & Z B (DIPEA)(0.38 ml > 0.28
mmol)EF - AW B Y 57-G(120 mg) ~ 3-8.-2,4-= fiL 5
B B2 (67 mg > 0.38 mmol)f HATU(175 mg* 0.46 mmol)7E
@ _—srEpOomEHBEIRETETEE . L% B
& KR - FER EOAe Gx)d &6 2 HiEME 5
2 (Na,SO4) K& 2 4 LL E 4 58-A - LCMS-ESI'(m/z) :
C,3H22CIF4N;0, 2 [M+H] 5t B & : 575.94 : % 3 &
576.394 o

& BR 2
AL &%) 58-A(166 mg) B TFA(2 mL)t » fF E B
THEF I0min> REBTRKREY - #H Y HPLC(Gemini »

872705 -171 -
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15 & 70% ACN/H,0 + 0.1% TFA)@ (LY » DL 4t 1t
4 ¥ 57(60 mg - 42.8%) o LCMS-ESI® (m/z)

C, H,;4CIF4,N;0, Z [M+H] st B (& : 485.82 ; & i &

486.135 - '"H-NMR (400 MHz » DMSO-d¢) & 10.77 (t, J =
6.0 Hz, 1H), 7.77 (s, 1H), 7.28 (m, 2H), 4.77 (s, 1H), 4.64-
4.40 (m, 2H), 4.27 (d, J = 9.1 Hz, 1H), 3.93 (m, 2H), 2.95
(d, J = 5.8 Hz, 1H), 2.51 (s, 1H), 2.42-2.17 (m, 1H), 2.14-
1.89 (m, 2H), 1.77 (m, 1H) - "’F-NMR (376MHz > DMSO-

d¢) 6 -87.63 , -88.23 , -108.67 , -109.27 , -116.42 (t, J =
7.0 Hz), -118.48 (d, J = 7.8 Hz) «
B Hl 59
IEE&Y SO EFE
(1R,2R,4R,12aR)-2-€§L-7-¥§§-6,8-_:fﬁﬂ%-N-(2,4,6-Eﬁ£Eﬁ
;% )'172:3a4’698312,12a'/\ ﬁ "194'§E qﬂ % :- HH:, []i ;:F [132'3 :
1',2'-d]0g B -9- 5 Al B ®
Fo n F
SNt
N X '
0 F F
H O OH
59
872705 -172 -
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RSIO 4
WCOZMe NaBH, _ y\cone W\COzMe RSICI V\COZMe
N
0 Y
RSi=TBDPS 1
-~ 59.C
o> OFEt
EtO X
RSO |, RSIO 0
LiBH, OH 1) EBKERZSHE, ¢ NH, n O OBn wakco,
N-Boc  2NHaNH,, N.goc 2) He
59.D s9.8  3)DBU
RSO o RSIO
N 1) KOH A TBAF
N 2) HATU, DIEA, 2)Dast
H 0 2,4,6-F3BnNH,
O OBn (0] OBn‘

S EE 1

oA E (667 mg> 17.64 mmol)i » £ 0
CTH## S7-B (1.9 g 7.06 mmol)7E ¥ B2 (35 mL) P 98 &
o WHFEEEHWEZRTERE 30 min- R EREYEK
mR L BHMAKERREBRE KBRS BEKR
EtOAc Z & - F§ EtOAc BER/KE R & 6f < A g i 1%
(Na SO KR4 > #FEHWEEREEE(30-60%EtOAc/T
SR )M B R DU 59-A (1.49 g) - 'H-NMR (400
MHz > & {§-d) 8 4.57 (s, 1H), 4.52-4.42 (m, 2H), 4.28 (s,
1H), 4.14 (s, 1H), 3.72 (d, J = 2.1 Hz, 3H), 2.74 (s, 1H),
2.08-1.87 (m, 2H), 1.43 (d, J = 23.1 Hz, 10H)fI 57-A (96
mg) : '"H-NMR (400 MHz > & {5-d) & 4.65-4.40 (m, 2H),
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4.34-4.02 (m, 1H), 3.73 (d, J = 2.3 Hz, 3H), 2.74 (t, J = 5.3
Hz, 1H), 2.12-1.55 (m, 3H), 1.52-1.18 (m, 11H) -

& B 2

=R -TER ZFEWY B 0.723 mL» 2.78 mmol)#
BR (516 mg > 7.56 mmol)fjl & 59-A (686 mg > 2.53 mmol)
ENN-ZHEHERG mD)TEER - 18 h 2R HES
VIR KME > ZHUR EtOAc 2x)F » HEFHE 2 & 6 -
Bz % (NaySO4) » RIRHE - FEW HE B A (10-20%
EtOAc/TC fe )& 16 78 & ¥ DL #8 8 59-C - LCMS-ESI”
(m/z) ¢ CyoH3gNOsSi Z [M+H] s+ & {E : 509.71 ; & { :
510.793 -

& B 3

EARMMP THF &2 2.0 M LiBH,(2.42mL > 4.84
mmol))B§ » ¥ 59-C(1.23 g 2.41 mmol)fE THF(13 ml)h &9
BREKBPERELEFAESREECYWEZATERE 18 he &
REEEMAIBRIERREZZ  BEHANK - S8
B TRAZBZEZEFNE 2B 2 KEEHS - & @5 #%
B ROKZEHR > &6 > 82 (NayS0y)» RIEHE - FHW A
BT A(20-40% EtOAc/C )@ b e DL At 59-
D - LCMS-ESI" (m/z) : C,3H;3;eNO,Si 2 [M+H] 5 & (g :
481.7 ; & IR {H * 482.741 -
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& B 4
% 59-D (963 mg 2.0 mmol) - FEk Bf 25 % (482 mg >
3.28 mmol)FI = 2B (1.18 g > 4.49 mmol)7f THF(50 ml)th
WESYWEKSEFTLHE - AM_EREBR _HEE
95% (0.89 mL > 4.52 mmol) - KL B ESYWHEE=EY
B 20h- 2% RERERSCYNBRYABREZE
oo FAKBBRASALEHE 1.5 he 218 > B H E Y EE
® B - FFEHWAEERERZE(0-30% EtOAC/T f )4 1k
BRYWURBEKBEREMNEY - LCMS-ESI" (m/z) :
C36H42N,0:Si 22 [M+H] " 5+ E 5 : 610.81 : & ¥ g :
611.935 o
REBESEINS®M (.2 g 1.97 mmol)M K & B (0.4
ml > 8.03 mmol)FF Z B (12 mD)F W AR E 70°C T 8 #
he RREREME KSR LA A ZEB (10 ml) » R
EYEHEIOmin BFAKKZERBEL LK EREEET
o R R E R LR 59-E o LCMS-ESI” (m/z) : C,3H40N,038Si
ZM+H] 5+ B : 480.71; 23R {4 : 481.356 -

B S
i 2 59-E(770 mg > 1.60 mmol) ~ {E &%) 38-F(H 6l
38)(555 mg > 1.60 mmol)AI NaHCO, (269 mg - 3.20 mmol)
K (12 mL)A EtOH (12 mL)F HE S ##H 20 h- F K
BEGYWEEZETRGLER&EYW 2 BEHE /KM EtOAc Z
W - /KB A EtOAc BEMUA KB & H 2 A E ©Z B
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(Na,SO,) K B HE -

W’ e (1.29 g)iB i 1E CH,ClL (4 mL)P W IR MAEZ
BT (15.6 mL)fpZ 4N HCl- 1.5 /N Z 2K EEWRYEE
Bz o BH KR — R BN EEZE P EE - LCMS-
ESI*(m/z) : C41H4sN,0,Si Z [M+H] '3+ & 5 : 708.91 ; & 5
8 : 709.782 -

BE R E Q20 m) b 2 B ER Y (1.09 mg)
DBU(1.17 ml> 7.8 mmol)#f 110°C T## - 35 min Z 1% & P
BEYRBEEBAWEERE A (5-15% MeOH/EtOAc)
@ b % & % Ll f#t 59-F o LCMS-ESI" (m/z)
C3oH4yN,04Si 2 [M+H]" & B H : 662.85 ; & I H
663.677 -

& B 6

FEAN 1M KOH(5.42 m)Bg » FEZE/n T #H 59-F (680
mg > 1.03 mmol)ZE MeOH(10 ml)fI THF(10 ml)s Y8 & ®
¥ - 30 min 2% BRERSEWHA IN HCI 1 - ZE R
EtOAc (2x)¥F ¥ # & ff < B # 2 W ¥ 82 & (Na,S04) K& &
4 o LCMS-ESI"(m/z) : C37H35N,06Si Z [M+H]"s3t E &
634.79 ; ST (E : 635.466 o

R M NN-Z 2K & Z i (DIPEA)(1.34 ml > 7.68
mmol) B - i M B 5% 8% ¥ (650 mg) ~ 2,4,6-= & & iz (214
mg > 1.33 mmol)f] HATU(623 mg > 1.64 mmol)ff — & H =
(6 mDPFHNBRZRAEZERTHEME -2 2% BEEWEK

872705 -176 -
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W FEH R EtOAcBXx)H X & & #f < A ¥ H 52 &
(Na;S04) » R B FEHW A ERLE M IA(50-75% EtOAc/T
e B )M L Be Y AR ME 59-G - LCMS-ESI™ (m/z) :
CssH4F3N;05Si 2 [M+H] " 3F & & @ 777.9 ; & ¥ {#
778.566 o

& B 7

) £ M0 THF(0.83 mh)f z 1.0 M T & & 1k #%
B% > ¥ 59-G(648 mg -+ 0.83 mmol )7 THF(10 mL) &7 3 &
EKXKATEBHETHFABESYWEEZNRTHEM 30 min - 0
S48 E THF(0.1 mDHfF 2 1.0 M WM T E&H E#E - 30 4 8%
THhOEEZETEGRERSY L S BEYWHE EtOAc
B FAKER  #ZENaSO)) REEBEEXEHYOERREN
7% (5% MeOH/EtOA)M(LEERY) - BRI =F It Z 2 ER
E 55 (0.09 mL > 0.65 mmol)BF - ¥ %% 6 % (290 mg > 0.54

@ mroDETEE G m)d a9 H RS E-T8C R IF K EH
mEEmMmIGEH 2.5 he SREREKEF LA > A
NaHCO; Z B » 778 Z @M > f1H CH.Cl, ZE &K 47 8 2 K
ME D - K ZEERETEH 0 8 NaSO)r REHE -
HHYAOEREENE(0% MeOH/EtOAC) 4 1L 58 67 1) DL 12 it
59-H o LCMS-ESI* (m/z) : C,3H,3F4N3;0, Z [M+H] i &
{8 : 541.49; S B (A  542.320

& B 8
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EZm F#iEE% 59-H(103 mg - 0.19 mmol)/As #& £
TFA (1.4 mL)F & 15 min> KR EBREHE - KBEGWEZ
£ DMF - BHEREABEYWR KERK  HEEZ TR
MiEE#EESY 59 - LCMS-ESI* (m/z) : CyH;F4N;0, ¥
[M+H] st B : 451.37 > & {H : 452.226 - '"H-NMR (400
MHz, DMSO-d¢) & 11.53 (s, 1H), 10.35 (t, J = 5.8 Hz, 1H),
8.34 (s, 1H), 7.18 (t, J = 8.6 Hz, 2H), 5.15 — 4.88 (m, 1H),
4.73 (d, J = 3.3 Hz, 1H), 4.49 (m, 3H), 4.04 (t, ] = 12.4 Hz,
1H), 3.65 (dd, J = 12.4, 3.7 Hz, 1H), 2.95 - 2.76 (m, 1H),
2.26 — 2.03 (m, 1H), 1.96 — 1.64 (m, 3H) - 'SF-NMR (376
MHz, DMSO-dg) & -73.93 , -74.74 (d, J = 28.8 Hz), -109.31
(m), -112.51 (m), -165.65 (m) o

B PHl 60

L&Y 60 #Y B
(1R,4S,12aR)-N-(2,3- = & % ® &

1,2,3,4,6,8,12,12a- )\ &, -1,4-25 B3 £ — 0tk og 3£ [1,2-a @ 1',2'-
d)ott o -9 - B g P

)-7- ‘;::Z:!Té '638' : {E\’J % -
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<2
=
4 /
O O
=
0

O OH
60
0
o OMe
MeO ™
H NH, 1) o
Lo/ NaHCO, O OMe C‘A
= _N. o N
~""“Boc 2) HCl
E 3) NaHCO, o) OMe
‘ . 60-A
H 0
' N0 cl
O OMe o]
c0.8 HZN/\©/

o Cl
H
Ck\ /\©/ MQsz C}/\N AN N/\©/CI
z H
_N
. N0
O OH
60-C 60

& B 1
® 41-E(E B 41)(5 g 22 mmol)NIBRBZ = §4 (3.6 g

43 mmol)JI & 3-H & A -4-fl &K -4H-Ik 7§ -2,5- " H g — H

BE (5.5 g 23 mmol)7E£ MeOH(100 mL)F HYHE R - & B R

BT 1.5 he K0 4M HCI(fF Z @ » 55 mL
221 mmo)W AW IMEZE 50CK 2h - R EL A ZEE R
WHEEZTRRE - KA HEBEERBER S P LA EtOAc
- # & fff 2 CH,Cl,

ok o KRB IKER CH,Cl(4x)E HY
-179 -
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ZHE Y KA Na,SO, ZZ B KB4 LLEMH 60-A - LCMS-
ESI+(m/Z) . C16H19N205 Z [M+H]+§+ %: {E_ :319.13 'é’é(é fﬁ
8 : 319.20

& B 2

¥ KOH KB #®(2M > 15.7 mL > 31.4 mmol)Jji E 60-
A(3.7 g 11.6 mmol)¥f MeOH(12 mL)f THF(23 mL)$ &
BER - KNG ARAEZERTEHE I0min FEZEFRE
%Y HFE IN HCl $FRKEMKL  #ABoeER
BIE o AKEKR  UHEEZEFEZEMUEMR 60-B- '"H-NMR
(400 MHz > & {5-d) & 8.36 (s, 1H), 5.01 (d, J = 2.7 Hz,
1H), 4.12 (s, 4H), 3.90 (t, J = 12.2 Hz, 1H), 3.78 (dd, J =
12.1, 3.1 Hz, 1H), 2.69 (s, 1H), 1.95 - 1.71 (m, 4H), 1.70 -
1.54 (m, 2H) « LCMS-ESI* (m/z) : C,sH,;N,0s Z [M+H] &t
B : 305.11; &I {H : 305.15 -

B 3

% (2,3- 2 & ¥ E ) E B (0.12 g v 0.70 mmol) -
HATU(0.25 g » 0.66 mmol) I NN- - B ® & Z &
(DIPEA)(0.29 mL » 1.64 mmol) il £ 60-B(0.10 g » 0.33
mmol)#£ CH,Cl, (3.5 mL)FTHE R - KB AR EERT
BMHEEZ LC/MS HlEre 2 - RRERERSEYWA CH.CL
KR IN HCl 2 # - H CH,CLEIZHKE > & HZ
HHEEHE Na,SO, RWEEZFRE - & HHEM BB
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MHE DMF #H—-H LAl oL ®&k - BEREHBE 60-C-
LCMS-ESI+ (m/z) . C22H22C12N3O4 Z [M'*‘I‘I]+ '55‘[“ % {E
462.10 ; 22 3IH{E : 462.14 -

+ R 4
8 b $£ (0.089 g 0.48 mmol)jI E 60-C(0.11 g -
0.24 mmol)7E Z ffE (4.5 mL)F By &%kl - # K FE R & ¥ ho 3
o E 45T 25 h IABRAAEER - KHEB A CH,Cl, #
BiIH IN HCl fIB /K%K - A CH,Cl(2x)[E 2 B /K /B i
BEHZEHREBLER NSO, ER R EEZETREE - B
BERBEAFPR - SWEMNBEBEMUEHE 60 '"H-NMR (400
MHz > DMSO-dg) § 11.72 (s, 1H), 10.50 (t, 1H), 8.34 (s,
1H), 7.55 (dd, 1H), 7.40-7.24 (m, 2H), 4.67 (s, 1H), 4.61
(d, 2H), 4.45 (dd, 1H), 3.95 (t, 1H), 3.84-3.73 (m, 1H),
1.86-1.67 (m, 3H), 1.66-1.40 (m, 4H) - LCMS-ESI* (m/z) :
@ C:H:CLN;O, Z [M+H] 3 B {H : 448.08 ; & B @
448.18 o

Bl 6l

L& 61 4y 8

(1R,48,12a8)-N-(3-& -2,4-Z & X H £ )-7-¥ -6,8-— fill & -
1,2,3,4,6,8,12,12a- /\ %, -1,4- 28 B B 0 og 3 [1,2-a ¢ 1',2'-
d 10t M -9- B B A%
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o= OMe
MeO X 0

1) 5 i
NaHCO; O OMe S Y Ny oH
- '_' N ™ 0

2) HCl
3) NaHCO, O OMe
4) KOH 61-A

HATU, DIEA H Q F o
g seLget
F g
N0 F
cl ,
H2N O OMe
F 61-B

(0] F
N Cl
—_— :‘N H
< N0 F
O OH

61

61 HBEBREH 60> M 3-(BEFE)2-FHER
[2.2. 1] fe -2-FF BE (1S,3S,4R)-= & - T B (E E B 55 b &
BB 41-E- IBLG-8-2,4-Z FF &) )F AN (2,3-2
S E)HEFESHE - "H-NMR (400 MHz » DMSO-dg) & 11.85
(s, 1H), 10.45 (t, 1H), 8.40 (s, 1H), 7.37 (td, 1H), 7.27 (td,
1H), 4.63 - 4.46 (m, 4H), 4.17 (t, 1H), 4.04 (dt, 1H), 1.76
(d, 1H), 1.73 - 1.54 (m, S5H) - LCMS-ESI" (m/z) :
C, H,3CIF,N;0, =~ [M+H]" & & : 450.10 ; & ¥ (&

450.15 -

872705 -182-
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T Bl 62

L&Y 62 098
'(2R,55,13aR)-N-(4-F -2-(Z & P E )F H & )-8-5 -7,9-Z i
£ -2,3,4,5,7,9,13,132- /& -2,5- 55 B9 2L O 0 3F [1',2' ¢ 4,5]
(e 0 ¥ [2,1-b][1,3]5 & ¥ -10-H B Bx

F
o F. F
OH 3
\¥/\N N H ‘
N
N (0] F
0 OH
62

L& 62 GRUBLNIEEY 42 W AEHG-&-2-

(ZEFE)EE)FERBQACZAFTERE )F &

#% o '"H-NMR (400 MHz > & {5-d) & 10.50 (s, 1H), 8.38 (s,

@ 1), 757 (dd, 1H), 7.36 (dd, 1H), 7.19 (td, 1H), 5.40 -

5.28 (m, 2H), 4.79 (t, 2H), 4.69 (s, 1H), 4.25 (dd, 1H),

4.03 (dd, 1H), 2.17 - 1.98 (m, 4H), 1.96 - 1.84 (m, 1H),

1.61 (dt, 1H) - LCMS-ESI" (m/z) : C3,H,0F4N;05 ~ [M+H]*
BB E : 482.13; II(E ¢ 482.145 -

g Hl 63
&Y 63 /Y 8
(2R,5S,13aR)-N-(2- & -4- & F H £ )-8-& -7,9- — il & -

872705 -183 -
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2,3,4,5,7,9,13,13a-/)\ & -2,5-090 B E ML g F [1',2' © 4,5]0H of

H 0 Cl
0]
YN N
N Y So F
O OH

L&Y 63 GUBLRIEEY 2 WHFREHRQ-E-4 @

BEE)FBERBQA4CZHEEEFERL)FHREH - 'H-NMR
(400 MHz » & {5-d) 6 10.48 (s, 1H), 8.45 (s, 1H), 7.39 (dd,
1H), 7.12 (dd, 1H), 6.93 (td, 1H), 5.37 (d, 1H), 5.31 (t,
1H), 4.68 (s, 3H), 4.29 (d, 1H), 4.04 (t, 1H), 2.21 - 2.01
(m, 4H), 1.97 - 1.82 (m, 1H), 1.67 - 1.56 (m, 1H) - LCMS-
SI* (m/z) : C2;H,0CIFN;O0s Z [M+H] "5+ B {8 : 448.10; &
IH{H : 448.143 -

g Hl 64

L&Y 64 (9B

(2R,5S,13aR)-8- & -7,9- = ff] & -N-(2,4,5- = & #* H % )-

2,3,4,5,7,9,13,13a- )\ &, -2,5-50 B A ML 0E 74 [1',2" ¢ 4,5]0L o
21b13%ﬁ@10$%T

W?ﬁﬁ

872705 -184 - S
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Ite® 64 BRLUEURLELEY 42 97 XFEHH(2,4,5-=
AAEBE)VFRABQAGZELERE)FREME - 'H-.NMR
(400 MHz » & {5-d) & 10.42 (s, 1H), 8.42 (s, 1H), 7.19
(ddd, 1H), 6.91 (td, 1H), 5.38 (dd, 1H), 5.31 (t, 1H), 4.69
(s, 1H), 4.61 (d, 2H), 4.29 (dd, 1H), 4.05 (dd, 1H), 2.18 -
2.02 (m, 4H), 1.96 - 1.84 (m, 1H), 1.66 - 1.56 (m, 1H) -
LCMS-ESI" (m/z) : C, H;gF3N30s ~ [M+H]" 3 & {# :

® 450.12 ; &3 {E : 450.119 -

' Bl 65

L&Y 6519

(2R,55,13aR)-N-(5-8 -2,4- = & % B £ )-8-8& -7,9- ~ il & -
2,3,4,5,7,9,13,13a-J\ &, -2,5-58 B ZL 0L 0@ F [1',2' © 4,5]0f; off
F[2,1-b][1,3]R & W -10-F §E iz

(0] F
‘ O\T/\N N N
H
NoANAy .
0 OH Ci
65

L& 65 GUBEMURIEEY 42 WAXFEHG-&-
24-ZHEFXE)VFBEARBEQAC-ZEFXFEEE )H B E -
'"H-NMR (400 MHz » & {5§-d) & 10.47 (t, 1H), 8.41 (s, 1H),
7.40 (dd, 1H), 6.90 (t, 1H), 5.37 (dd, 1H), 5.31 (t, 1H),
4.69 (s, 1H), 4.62 (d, 2H), 4.28 (d, 1H), 4.04 (dd, 1H),

872705 -185 -
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2.17 - 2.02 (m, 4H), 1.94 - 1.86 (m, 1H), 1.61 (dt, 1H)
LCMS-ESI® (m/z) : C,H,¢CIF,N;0s 2 [M+H] & & (& :
466.09 ; &I {H : 466.107 -

H Bl 66

&Y 66 B E
(1R,4S,12aR)-N-(3,4- — % % B % )-7- 8 -6,8- = {il & -
1,2,3,4,6,8,12,12a- )\ &, -1,4-25 B & = WL 0% 3£ [1,2-a : 1',2'-

d ]otE -9 - HR g A

L&Y 66 GULELNILEY 60 9T E A G.4-Z &
AE)VEFRARBQI-ZA&FE)FREHE - 'H-NMR (400
MHz » & {5-d) & 10.59 (s, 1H), 7.24-7.16 (m, 2H), 7.14-
7.04 (m, 2H), 4.91 (s, 1H), 4.58 (d, 3H), 3.94-3.82 (m,
1H), 3.79 (d, 1H), 1.99-1.81 (m, 4H), 1.76 (d, 1H), 1.70-
1.60 (m, 3H) - LCMS-ESI* (m/z) : C,;H,F,N;0, 2 [M+H]"
HEE : 416.13; RIH(E - 416.415 ¢

BBl 67
ILt&% 67T NEFE

872705 -186 -
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(1R,4S,12aR)-N-(4-F -2- (= F F E )X B K )-7-58-6,8-Z ffl
£ -1,2,3,4,6,8,12,12a- /U & -1,4-20 BB & — 0fb o 3£ [1,2-a :

1',2"-d )0t W -9- B o

y 0 CFa
gseaae!
N
N0 F
O OH
67

L& 67 GUEBMRESY 60 a@ﬁﬂéﬁﬁ(uﬁ-z-

(ZHEFE)EE)FERBQCI-Z&EXE )FREH -

NMR (400 MHz > & {5§-d) & 11.72 (s, 1H), 10.55 (s, 1H),

8.29 (s, 1H), 7.61 (s, 1H), 7.36 (dd, 1H), 7.18 (td, 1H),

4.91 (s, 1H), 4.80 (d, 3H), 4.11 (s, 1H), 1.99-1.80 (m, 4H),

1.76 (d, 1H), 1.71-1.47 (m, 3H) - LCMS-ESI* (m/z) :

C22H20F4N30, = [M+H]" 5 & (& : 466.13 ; 2 3 @ :
@ 66297

"l 68

L& %) 68 Hy 8 %

(1R,4S,12aR)-N-(2- & -4- & % H £ )-7- & -6,8- = il &
1,2,3,4,6,8,12,12a-/\ &, -1,4-25 B £ — Ok 0 3£ [1,2-a © 1',2'-
d JOEE -9 - FH B R

872705 -187 -
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0 Cl
H
geeane!
N SN0 F
O OH
68

it&EY 68 GUEUNIEY 60 9T R EH(Q2-2-4-
AER)FEABQI-—EFE)FREHE - 'H-NMR (400
MHz » & {5-d) 6 11.68 (s, 1H), 10.52 (s, 1H), 8.27 (s, 1H),
7.44-7.37 (m, 1H), 7.11 (dd, 1H), 6.93 (td, 1H), 4.90 (s,
1H), 4.68 (d, 2H), 4.16-4.01 (m, 1H), 3.88-3.70 (m, 2H),
2.00-1.79 (m, 4H), 1.75 (d, 1H), 1.70-1.57 (m, 2H) -
LCMS-ESI* (m/z) : C,H,,CIFN;0, ~ [M+H]" & & {# :
432.10 ; I E  432.214 -

" Bl 69

&% 69 I

(1R,4S,12aR)-N-(3-& -2,4-Z @ P K )-7-5 -6,8-Z fll & -
1,2,3,4,6,8,12,12a- /\ & -1,4-22 B3 & T 0L og 3 [1,2-a @ 1',2'-
d ] IEE -9 - B

L&Y 69 GUBLURIAEESY 60 W FNHEEMG-

872705 -188 -
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24" HAFEER)FBARBQI3I-ZA&FHE)FKE - '"H-NMR
(400 MHz » & {§-d) & 11.71 (s, 1H), 10.48 (s, 1H), 8.26 (s,
1H), 7.27 (s, 1H), 6.92 (td, 1H), 4.90 (s, 1H), 4.66 (d, 2H),
4.08 (s, 1H), 3.91-3.69 (m, 2H), 2.01-1.79 (m, 3H), 1.75
(d, 1H), 1.71-1.44 (m, 2H) - LCMS-ESI* (m/z)
C,1 H sCIF,N;0, = [M+H]* & & 8 : 450.10 ; 2 I {8 :
450.27 -

gl 70

IE& Y 70 B9 8L

(1R,4S,12aR)-N-(2- 4, -3- B9 A % B £ )-7-§ -6,8- — fi & -
1,2,3,4,6,8,12,12a-/\ &, -1,4-55 B9 & — O 0% 3£ [1,2-2  1',2'-
d ] 0 -9 - B

L&® 70 BLELUREEY 60 WHFRXFEBQ-4-3-
FEFE)FRAZTQCI-ZE&FXE)FRHREHE - 'H-.NMR
(400 MHz » & {5-d) 8 11.62 (s, 1H), 10.39 (s, 1H), 8.30 (s,
1H), 7.19 (t, 1H), 7.07 (t, 1H), 6.96 (t, 1H), 4.89 (d, 1H),
4.67 (d, 2H), 4.08 (s, 1H), 3.88 - 3.67 (m, 2H), 2.26 (d,
3H), 1.97 - 1.79 (m, 3H), 1.78 - 1.39 (m, 3H) - LCMS-ESI"

872705 -189 -
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(m/z) : C22H,3FN30, Z [M+H] 5T E E : 412.16 ; & E -
412.26 ¢

g6l 71
t&®m 11 WHE
(1R,4S,12aR)-N-(3,6- = & -2- 8 % B £)-7-58-6,8- — fHl & -
1,2,3,4,6,8,12,12a- )\ & -1,4-58 B9 % — 0 0F 3 [1,2-a : 1',2'-
d]0tt m -9 - B B A
o

L& 11 HBUELR{EEY 60 WX EHGB.6-Z&
2-FAFEE)FRABTQCI-ZAFE)FHRHEHE - 'H-.NMR
(400 MHz > & {5-d) 8 11.62 (s, 1H), 10.47 (t, 1H), 8.29 (s, o
1H), 7.13 (dd, 1H), 4.88 (s, 1H), 4.85 - 4.73 (m, 2H), 4.09
(d, 1H), 3.88 - 3.68 (m, 2H), 1.99 - 1.53 (m, 8H) - LCMS-
ESI* (m/z) : C,,H,oCI,FN30, 2 [M+H]'st & {f : 466.07 ;
I (H : 466.257 -

= 5l 72
L& W 72 898 8
(IR,4S,12aR)-N-(3- & % B # )-7- & -6,8- = fil & -

872705 -190 - S
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1,2,3,4,6,8,12,123‘/\ ﬁl -1,4'EE Eﬁ g - DH: Ui # [132-3 : 1'>2"

d Ut O -9 - R B R

fte 72 GUELORIEEY 60 WAXFEHG-E&XF
E)FEBEARBQ3I-Z&FXE )R EHE - 'H-.NMR (400
MHz > DMSO-d¢) 6 11.75 (s, 1H), 10.44 (t, 1H), 8.38 (s,
1H), 7.42 - 7.22 (m, 4H), 4.68 (s, 1H), 4.54 (d, 2H), 4.48
(dd, 1H), 3.97 (t, 1H), 3.81 (dd, 1H), 2.58 (s, 1H), 1.87 -
1.69 (m, 3H), 1.68 - 1.51 (m, 2H), 1.46 (d, 1H) - LCMS-
ESI" (m/z) : C;;H,;CIN;04 Z [M+H]'5t B : 414.11 ; &
IRAE : 414.21 -

g8 73

&Y 73 K8

(1R,4S,12aR)-N-(3- 8 -2,6- = & % B £ )-7-5 -6,8- — fi| & -
1,2,3,4,6,8,12,12a- )\, -1,4-58 B9 £ Z 0 0F 3£ [1,2-2 : 1',2'-
d] 0t W -9- B i B

y 0 F CI
SSOR D!
N SN0 F
O OH
73

872705 -191 -
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it&® 73 GUEOAREEY 60 97X EHG-&-
26-“HEFEE)FHERBQIZEFE)FHHUHE - 'H-NMR
(400 MHz > DMSO-dg) 8 11.71 (s, 1H), 10.46 (t, 1H), 8.34
(s, 1H), 7.60 (td, 1H), 7.19 (td, 1H), 4.67 (s, 1H), 4.62 (d,
2H), 4.44 (dd, 1H), 3.95 (t, 1H), 3.78 (dd, 1H), 2.57 (s,
1H), 1.86 - 1.68 (m, 3H), 1.67 - 1.49 (m, 2H), 1.45 (d,
1H) - LCMS-ESI* (m/z) : C,,H,4CIF,N;0, Z [M+H] &t &
8 : 450.10; S {EH ° 450.16 -

g Hl 74

L&Y 74 BB

(1R,4S8,12aR)-N-(2-F -3-(=Z & B & )F H £ )-7-58-6,8-— {i
&, -1,2,3,4,6,8,12,12a- )\ &, -1,4-25 B £ — O 0F 3£ [1,2-a :
1',2'-d )0k -9- B fig i

IE&Y 74 BUEURLEEY 60 E’\]ﬁ‘ﬁﬁi%(%ﬁ-&
(ZE2EFE )FE)FEABQRI-Z&E&XFXE )FRHEREFE -
NMR (400 MHz » DMSO-d¢) & 11.76 (s, 1H), 10.48 (t, 1H),

8.36 (s, 1H), 7.68 (q, 2H), 7.38 (t, 1H), 4.68 (s, 1H), 4.65

(d, 2H), 4.47 (dd, 1H), 3.96 (t, 1H), 3.80 (dd, 1H), 2.57 (s,

872705 -192 -
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1H), 1.88 - 1.69 (m, 3H), 1.67 - 1.50 (m, 2H), 1.45 (d,
IH) o« LCMS-ESI” (m/z) : CyyH,90F4N3; Oy Z[M+H]+§‘I‘§1E :
466.13 ; S IHE : 466.142 -

g6 75

L&Y 75 18 HE

(1R,4S,12aR)-N-(3- & -4- & K BH &K )-7- ¥ -6,8- Z fll & -
® 1,2,3,4,6,8,12,12a- )\ & -1,4-205 BH A& — ok g 3£ [1,2-a : 1',2'-

d ]9 O -9 - B i B

L& 715 GUEUREEY 60 8957 X EHG-8-4-
® BEEE)FERBEQI-ZEFXE)FHEMH - 'H-NMR (400
MHz » DMSO-dg) & 11.75 (s, 1H), 10.43 (t, 1H), 8.38 (s,
1H), 7.51 (dd, 1H), 7.42 - 7.28 (m, 2H), 4.68 (s, 1H), 4.51
(d, 2H), 4.47 (dd, 1H), 3.97 (t, 1H), 3.80 (dd, 1H), 2.58 (s,
1H), 1.86 - 1.68 (m, 3H), 1.68 - 1.52 (m, 2H), 1.46 (d,
1H) = LCMS-ESI" (m/z) : C, H,,CIFN;0, > [M+H]' & &
B @ 432.10; S HE * 432.159 -

gl 76
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L& 76 498 &

(1R,48,12aR)-N-((3,5- = 5 Uk Bg -2- & ) FH £ )-7-¥8-6,8- = fll
£ -1,2,3,4,6,8,12,12a- /\ &, -1,4- 55 B H — 0k 0g 3 [1,2-a :
1',2'-d |0t Bt -9-H B fZ

H O F
- _N N o N/F
O OH
76

IE&? 76 ALULELURIAEESY 60 8y 5 X & A (3,5-Z &
Mo -2-HE )R BERBQI3-ZE&FE)FHEHEMHE - 'H-.NMR
(400 MHz » & {5-d) & 10.80 (s, 1H), 8.81 (s, 1H), 8.33 (d,
1H), 7.20 (td, 1H), 4.90 (s, 1H), 4.82 (s, 2H), 4.28 (d, 1H),
3.92-3.75 (m, 2H), 3.48 (s, 2H), 1.98-1.80 (m, 3H), 1.77
(d, 1H), 1.71-1.58 (m, 2H) - LCMS-ESI" (m/z)
C,oH,3F,N,O, =~ [M+H]" & & {4 : 417.13 ; # ¥} {# -
417.189 -

BH 77

&% 77 W E
(1R,4S,12aR)-7-¥8 -6,8- = {fl & -N-((R)-1-(2,4,6-= & % £ )
Z #)-1,2,3,4,6,8,12,12a- )\ & -1,4- 38 B K — 0 0g 3 [1,2-
a: 1',2'-d]0 o -9- R B

872705 -194 -
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H K D« f
erndy
N
H\OF F
O OH

77

%ﬁd by = Fooond,

O OBn O OBn

0O : F
HH
TFA g :
= g
N
Yo F F
H o on .

77

77-B

& B 1

B DCM(10 mL)dr 2z 77-A (0.15 g 0.39 mmol) -
(R)-1-(2,4,6- = HF X EH)Z % (0.14 g+ 0.78 mmol) - N,N-—=
R K E Z B (DIPEA)(0.25 g » 1.97 mmol)f1 HATU(0.29 g -
0.79 mmol)E A SO-mL BIEEMH - FREESHWEERT
BH 1h BREEESYRYSE  BAMER EtOAc(50 mL)
> &M NaHCO;(2x) - #f1 NH,Cl 2 I & & Na,SO,
BKR e RMEZR  HHEREEWEEWE LB CKE-EtOAC
MAEZMEEYUESECOBGREREHN 77-B - LCMS-ESI”
(m/z) : [M+H] 23 {H © 538 -

B 2

#1E TFA(2 mL)d 2 77-B (0.20 g> 0.37 mmol)¥E A

872705 -195 -
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SO-mLEIEER RKWEREEEWEZNR THEA 30 min-
BREM BB ERHEE EtOAc 1 EtOAc-20% MeOH fE
hAEMBRZeBREBMEAMLLBGRWURELEY 77 'H-
NMR (400 MHz » & {5-d) 8 10.67 (d, J = 8.2 Hz, 1H), 8.22
(s, 1H), 6.61 (t, J = 8.4 Hz, 2H), 5.60 (dd, J = 8.1, 6.9 Hz,
1H), 4.85 (s, 1H), 3.82 (t, J = 12.2 Hz, 1H), 3.71 (dd, J =
12.4, 3.4 Hz, 1H), 2.75 - 2.55 (m, 3H), 1.97 - 1.57 (m,
9H) - ""F-NMR (376 MHz > & {5-d) & -109.65 - -111.29
(m), -111.76 - -113.09 (m) - LCMS-ESI* (m/z) : [M+H]"&
IH{E @ 448 -

'Hl 78

L& 78 9B
(2R,13aR)-8-#¢ -7,9- — ffl] & -N-((R)-1-(2,4,6-= &\ F & ) &
¥)-2,3,4,5,7,9,13,13a- )\ &, -2,5-50 9 A ofp og 3£ [1',2' © 4,5]
Ot o 3 [2,1-b][1,3]5 & W -10-F B P

H M o F
2 N
e
o F F
(0] OH

78
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'?o'H i e 0 H ol I
KOG - w0, = ¥or QL
NYSA/\E:\ F £ ‘ N N0 F F
0 O 0 o
78-A 78-B

= $halid,

o 7
¥ 7 DCM(10 mL)H > 78-A(0.30 g > 0.94 mmol)
(R)-1-(2,4,6-= &8 X EH)Z B (0.39 g~ 1.87 mmol) ~ N,N-—
RN A Z B (DIPEA)(0.61 g » 4.87 mmol)fl HATU(0.71 g »
1.87 mmol)#E A 50-mL BIEEM - R EREYWEERT
B 1/ BRERESYWRSE  BAMBER EtOAc(S0
mL)® - F # f NaHCO;(2x) ~ 88 1 NH,Cl J & if & 8
Na,SO, 22 - B 2% FHEREWZAEVWRB LAC
@ roac B ERYUEAZAEEBE 8B -
LCMS-ESI" (m/z) : [M+H]"; &I {H : 478 -

5B 2
MAEZEG mL)y 2 78-B(0.4 g 0.84 mmol)fI A1k
(0.4 g> 2.2 mmol)EA SO-mL B|EEMR - RKEREY
MEZE 50C - 10 nEZR > BREESYWLAZE 0CI
A0 IN BEEE (4 mL) - FIIE ZRIK(~ 5 mL)I 8 IE & &
REKERMZEUEE/IEEY 78 - '"H-NMR (400 MHz -

872705 - 197 -
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&.15-d) 8 12.30 (s, 1H), 10.59 (d, J = 8.3 Hz, 1H), 8.21 (s,
1H), 6.60 (t, ] = 8.4 Hz, 2H), 5.59 (t, J = 7.4 Hz, 1H), 5.37
(dd, J = 9.4, 4.1 Hz, 1H), 5.31 - 5.09 (m, 1H), 4.64 (t, ] =
3.0 Hz, 1H), 4.20 (dd, J = 12.9, 4.1 Hz, 2H), 3.96 (dd, J =
12.8, 9.4 Hz, 2H), 2.21 - 1.85 (m, 4H), 1.71 - 1.43 (m,
3H) - '"’F-NMR (376 MHz » & {§-d) & -110.37 (tt, J] = 8.7,
6.1 Hz), -112.19 (t, J] = 7.2 Hz) - LCMS-ESI" (m/z) :
[M+H] % IR {H : 464 -

'Hl 79

L&Y 79 B8

(1R,4S,12aR)-7- &8 -6,8- — fi] & -N-(2,4,5- = & ¥ H £)-
1,2,3,4,6,8,12,12a- )\ &, -1,4-55 B9 £ 0L 0F 3£ [1,2-a © 1',2'-

d 0tk i -9- B B B
My 0 F
a N N
NG S oH F
H 0 oH F
iesal ﬁ Jh fl

O 08Bn O OBn
79-A 79-8

My 0 F
TFA y N N
- No A H
0 F
' H 6 oH F
79
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%AA
¥ 7 DCM(10 mL)d 2~ 79-A (0.12 g 0.32 mmol) -

(2,4,5-Z & X H)HE £ (0.10 g 0.63 mmol) - N,N-— B H &

Z B (DIPEA)(0.20 g > 1.58 mmol)fl HATU(0.24 g > 0.63

mmol)FE A 50-mL BIEEM - BRREERSYWEZRTERY

h- FRIEREY R BAMBP EtOAc(50 mL)f - H

&1 1 NaHCO;(2x) ~ 871 NH,Cl % & 36 & i Na,S0, 85 1§ -

o RHEZE EHEREWNMEZEWR LA CH-EtOAc 4k

ZHEEYMLESESBGREBN 79-B- LCMS-ESI" (m/z):
[M+H]" ; 8 8{E : 524 -

B 2
%1 TFA(2 mL)d 2 79-B (0.15 g» 0.29 mmol)%E A
SO-mLEBEEER BREESEYWEEERATEHE 30 min- &
BRBREHEHFEHTE EtOAc 8 EtOAc-20% MeOH fE
o hBMBZ =B EW ARG URBELEED 79 'H-
NMR (400 MHz > & {5-d) & 11.70 (s, 1H), 10.65 - 10.18
(m, 1H), 8.27 (s, 1H), 7.26 (m, 1H), 6.90 (td, J = 9.7, 6.4
Hz, 1H), 4.89 (s, 1H), 4.60 (d, J = 6.0 Hz, 2H), 4.09 (dd, J
= 11.4, 2.6 Hz, 1H), 3.96 - 3.66 (m, 2H), 2.68 (s, 1H), 2.15
- 1.43 (m, 6H) - '’F-NMR (376 MHz > & {5-d) § 120.53 - -
120.85 (m), -134.68 - -136.79 (m), -142.26 - -144.11 (m) *
LCMS-ESI" (m/z) : [M+H] 3 3 (g : 434 -

872705 -199 -
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# 1 80

(b & ¥ 80 &5

(1IR,4S,12aR)-N-(5-& -2,4-— & K H £ )-7-F -6,8-— ] & -
1,2,3,4,6,8,12,12a-/\ & -1,4-00 BF B — b og 3£ [1,2-a : 1',2'-

d]ott o -9- R i R
H 0 F
N SN0 F
H 0 oH Ci
80
';IH
Fhrm gy, = im”ri

H 6 o0Bn

*—*%ﬁﬁﬁ

€81

¥ 7 DCM(10 mL)d$ >~ 80-A (0.12 g 0.32 mmol) »
(5-8.-2,4-ZH X HE)HE K (0.11 g 0.63 mmol) - NN-— &
A& Z B (DIPEA)(0.20 g 1.58 mmol)f1 HATU(0.24 g -
0.63 mmol)E A S0-mL BIJE&EM - FREEREWEEERT
BH¥ lh- BREREYWRE » BAMBP EtOAc(50 mL)
T > A& NaHCO;3(2x) ~ 81 F1 NH,Cl ZE #k I & 48 Na,SO0,
BlE c RWEZ%  REEMXEWNEZEWE LA CH-EtOAC

872705 - 200 -
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b HEHHEYWUESESECGBEBEN 80-B - LCMS-ESIT
(m/z) : [M+H]"; & {H : 541 -

o+ BR 2

B F TFA(2 mL)d 2~ 80-B(0.14 g 0.26 mmol)#E A
50-omL EEER RKREBSEYWEZRTHEE 30 28 -
BAKEmBEMBFERAAT EtOAc ) EtOAc-20% MeOH
FREMRZBEWEZELBGYURERBELLEY 80-
'H-NMR (400 MHz > & {§-d) 6 10.46 (s, 1H), 8.27 (s, 1H),
7.40 (t, J = 7.8 Hz, 1H), 6.89 (t, J = 9.1 Hz, 1H), 4.90 (s,
1H), 4.78 - 4.48 (m, 2H), 4.08 (dd, J = 11.3, 2.5 Hz, 1H),
3.95 - 3.63 (m, 2H), 2.68 (s, 1H), 2.22 - 1.51 (m, 7H) - "PF-
NMR (376 MHz » & {§-d) & -113.37 (q, J = 8.1 Hz), -
116.37 (q, J = 8.0 Hz) - LCMS-ESI" (m/z) : [M+H]" % 1§
g : 451 -

" Bl 81

L&Y 81 Hy Bl
(1R,3S,48,12a8)-3- %, -7-¥8 -6,8- = ff] & -N-(2,4,6-= & % H
#)-1,2,3,4,6,8,12,12a- /U & -1,4-53 B # Z O 0F 3 [1,2-a ¢
1',2"-d 10 o -9- B9 BR B

H K 0o F
2N N
N N H
F o F F
O OH
81
872705 -201 -
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Boc

_DAsTIDCM ﬁk LiBH/THF ﬁ
81-C

81-A 81-B
"PPhy, DIAD
THF, r.t.
81-D 81-E
0 R .-‘H
AN Q
R 2 NaHCO, N o~
0o N™ 0
AN A 0 Boc
_ EtOH/H,0 O AN,
(o] 0Bn
(o] OBn

81-F
My 7
- E N
1) HCV — gt N 1) KOH
F. N SN0
2) DBUITol Il 2)HATU
n
, H,N
81H
F F

By i i By ? i
N N
F N"No ¢ F F X"No ¢ F
O OBn O OH

81-1 81

% B 1
% DCM(10 mL)d > 81-A(1.0 g 3.7 mmol)# A

100-mLBEEH - BREESYWALSEZE 0C - Bl RAM=
1= 2 B E K (DAST)(0.58 mL » 4.1 mmol) - A% & K

FERESYEZRATHAE-IK BHREeHWAAEZE 0C -

872705 -202 -
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B IIE ] NaHCO3(5S mL)DLEFKIE - RABEBRIEREY
A EtOAc (100 mL)# % - 88 A NaHCO; -~ B /K3 # - o
&K NaSO,H2J% - REZ1% » #HEMAS K HE-EtOAc F
FREMBZcREMEA(EBGYWLIIEMR 81-B - LCMS-
ESI" (m/z) : [M+H] 33 (g : 274

+ ER 2
® ¥ £ THF(10 mL)$ >~ 81-B (0.8 g 3.0 mmol)#t A
100-mL EJEBEM - f£-78C THERERSY - 818K M

#f THF(3.2 mL > 6.4 mmol)t > 2.0 M LiBH, » %1% % K JE

RAM RS R TRE 3 N - RBEMERRESY A

EtOAc(100 mL)H 2 & i /18 18 f: i B (H, 12 H!) - — @ 48

SEE % B EtOAc BEMAHHA KRG - EEBRES S

B o FIKPEHE o BB NaySO, S48 - MEE Y % o 5

A f 8 -EtOAC fF 5 7 7 2 & 58 B 47 % 40 {6 78 8 7 I
o it 81-C - LCMS-ESI" (m/z) : [M+H] &R : 246

& BR 3
¥ fF THF(15 mL)® 2~ 81-C(0.57 g» 2.3 mmol) + = 3
B (1.3 g 5.1 mmol)# Bk ff o= f& (0.55 g+ 3.7 mmol)#E A
100-mL Bl EEMR - RAERFREREGYW LA ZE 0C W ## -
R ERNEMEE - HEEEDIAD)(1.0 mL > 5.1 mmol)ig {&
MEREEREY RBRERCYEEZERTENLARER - B4
2% HBBEFERACKE-EOAc EFRBMB 2 & B8 %

872705 -203 -
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G LR e LLIEft 81-D « LCMS-ESI' (m/z) : [M+H]" % 3§
B : 375

& B 4

% B KSR 0.6 mL)ig 81-D(0.8 g+ 2.1 mmol)EtOH
(40 mL)YWW B R - SREBEESYWMNEAZE 70CHEH 3 /b
B - BERZEB 2% BREBBEMELREME 81-E - LCMS-
ESI' (m/z) : [M+H] 8 IR {H : 245

N

B2 S

Y HEZE(7T mL)f > 81-E(0.49 g 2.0 mmol)f1 81-
F(0.7 g~ 2.0 mmol)Z A 100-mL B J& % i - & £ 7K (7 mL)
7 Bk B & $(0.34 g0 4.0 mmol)ﬂuéﬁﬂ;ﬁ/tb © A&
RERBEEREHMAEEZRTHEHBE - BEESYWHA EtOAc(S0
mL)H B K A /K2 x)%#H - B EtOAc(l x)ZE B /K M % 4 -
HEBF®EBTEH BB NaSO,)» KB - HHER 81-
G EAFE—SHELTEHRAMNTESEE - LCMS-ESI”
(m/z) : [M+H] & 3R E * 573

2B 6

% 81-G (1.1 g 1.9 mmol)#f 4 N HCI /= EE # (11 mL)
HHEA 100-mL BEEMR ABRSKEESYEZERT#
H 1L/ -REZE B 1.0 g PEY - B REYM
DBU(1.3 g 8.8 mmol)FA R X (10 mL) - K ERE

872705 - 204 -
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hnEzE 110°C H#E# | N - BEZ% > FHEHCE
H-EtOAc FE R BB ZBEN EAA LB UREHE 81-
Ho LCMS-ESI" (m/z) : [M+H] & H # : 413 -

ST
¥ 1F THF(5 mL)fl MeOH (5 mL)f >~ 81-H(0.56 g -
1.4 mmol)¥E A 100-mL B JEEH - ¥ IN KOH(4 mLYji &
o REREY ABRKREEEYWEZRETESE 1 /N -
HAN IN HCI (4 mL)B R ERSYEL - Bzt &
BHEMBEREGC x\)-BHEAE  BFHEBKRN—F - 2,4,6-
Z @& A H K02 g 1.3 mmol) » NNN-Z RN E Z K
(DIPEA)(0.41 g 3.1 mmol)f1 HATU(0.48 g 1.25 mmol)
BETE DMF(10 mL)} - B REREGYEEZAR TEE 2 /N
B - & B & ¥ A EtOAc(100 mL) ¥ B K K # M
NaHCO;(2x) ~ 88 Ff1 NH,CI(2x)% # I & i Na,SO, &7 k% -
@ FEZr BHEEHEMNAEYE LAHCIK-EtOAc &t
Z By LR M 81-1 - LCMS-ESI™ (m/z) © [M+H]" & 3
B : 542 -

&R 8

% fFE TFA(3 mL)$ 2 81-1(0.31 g 0.58 mmol)sE A
50-mL HREMR - RNEEEWEZRTHEE 30 58 -
R Z1%  HREHEMHEEBWMEEWER LA EtOAc-MeOH 41k
ZAA Y RS 81 - '"H-NMR (400 MHz > & {5-d) 8

872705 - 205 -
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10.29 (s, 1H), 8.31 (s, 1H), 6.65 (dd, J = 8.7, 7.5 Hz, 2H),
5.05 - 4.75 (m, 2H), 4.65 (d, ] = 5.6 Hz, 2H), 4.11 (d, J =
12.2 Hz, 1H), 3.83 (t, J = 12.3 Hz, 1H), 3.56 (dd, J = 12.3,
3.3 Hz, 1H), 2.77 (s, 1H), 2.25 - 1.97 (m, 2H), 1.95 (d, J =
11.0 Hz, 2H), 1.77 (d, J = 11.2 Hz, 1H) - ""F-NMR (376
MHz > & {5-d) 6 -108.98 (t, ] = 8.2 Hz), -112.03 (t, ] = 7.2
Hz), -168.00 - LCMS-ESI* (m/z) : S 3 {4 : 452 »

g #l 82

L&Y 82 Y E A
(1S,3R,4R,12aR)-3-%, -7-5%-6,8- — il & -N-(2,4,6-= & ¥ &
£ )-1,2,3,4,6,8,12,12a- )\ &, -1,4-55 B & — O} 0F 3 [1,2-a :
1',2'-d )0 0 -9- B B B

872705 - 206 -
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H HH o
HH o |
s /< DAST/DCM 6 /<
LN _ . . __
HO' \Boco_ F \Boco

82-A 828
0
" ;
"PPhy, DIAD %//
THF, r.t.
82 -D
0
. 0"y "o NaHCO,
PN —_—
‘ ~~ o EtOH/H,0
O OBn
82-F
o

1) HCV ik

- e N o
G F\\“
N N o
2) DBU/Tol H

824

ZZ

H
LiBH,/THF St
4 o N\ \OH
F Boc

H

82-C
u H.
LN
F %/\ioc NH,
82-E
H H
S A, 0
N
F" N

1) KOH

2) HATU F

F

0
X 1 H i l
e NN — SN
F H TFA - N N
N ™ —_— N X
o F F o F F
H O OBn H O OH

& E DCM(6 mL)th » 82-A(0.6 g+ 2.1 mmol)st A

100-mL B & B - K K ER

BHE— /N - BR

i > HEeEA NaHCO; »

872705 - 207 -

KW - I & B

amAsaE 0C - 128 A
DAST(0.35 mL » 3.0 mmol) - 2818 & & FE &

EMHEZERT

EWMASaAEZE 0C - FieFA NaHCO;
S mL)YLEBKRIE - REBRIERS

Y1 F EtOAc (100 mL)
Na,S0, ¥z

L&D
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BB B2 HABEEHACKE-EOAc FHEMBZZ
BRI At g LA 82-B- LCMS-ESI” (m/z) :
[M+H] & ¥ (& : 274

& B 2

Y% £ THF(10 mL)®$ > 82-B(0.4 g 1.5 mmol)E A
100-mL BIEEM - £-78C THHEKERESY - 218K
£ THF(1.6 mL > 3.2 mmol)¥ Z 2.0 M LiBH, - A1 & & J&
BEVMABYE=ZRTEAE 3INE REBREREYHA
EtOAc(100 mL)ME B Mgt in K (H, B ) - & Z@EHE 2
Bz % > F EtOAc EM KU I EK _EAEHMS E
Bf > FH/KEBIL LB NaSO, 8518 - BiE 1% > FEHEH
CHtE-EtOAc fERA BT R ZREWM ZMILERY AR
fit 82-C o LCMS-ESI® (m/z) : [M+H] & & : 246

& B 3

¥ 1 THF(10 mL)® 2~ 82-C(0.25 g 1.0 mmol) + =3
B (0.59 g 2.2 mmol)FIEKEE 5 B (0.24 g > 1.6 mmol)3#E A
100-mL BIESE - AR BRERSYW LA ZE 0OCIHEH -
# DIAD (0.44 mL- 2.2 mmo)EEMEKERSY - ¥R
EREMEERTHHERRT - RBREZR  HAHATHACKHE
-EtOAc ERBM B ZSZREN ZH BT AR HE 82-
D o LCMS-ESI® (m/z) : [M+H]" &3 & : 375

872705 - 208 -
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& 5 4 |

w BB K& 03 mL)ji £ 82-D (0.35 g+ 0.9
mmol)EtOH (20 mL)WYF K - B REREWMEZE 70C B
B 3IIE - -BEREEBZEZ  KERRBEURE 82-
E o LCMS-ESI" (m/z) : [M+H] 23R & : 245 -

& B S

o B Z (7 mL)d 2 82-E(0.21 g 0.87 mmol)fl 82-
F(0.3 g~» 0.87 mmol)# A 100-mL B JEEHE - & F K (7
mL)F ZREEM0.15 g 1.7 mmo)IIEREREY - A
rRRKRERSYWEERTREEBRE - B EEYH
EtOAc(50 mL)# % Kk A /K(2 x)% ik - A EtOAc ZEHUKH
Moy BREREDEH B NS0, KBWE - ¥ H
B 82-GC EAFAE—HHAMAETHEANRTEDL R - LCMS-
ESI" (m/z) : [M+H] & {#E : 573 -

& B 6

BAE 4 N HCl /Z (5 mL)d 2 82-G(0.49 g~ 0.86
mmol)4E A 100-mL BIEER - ARKBKERSYWEE R
THEINE  RBEZEZ EH 04 g PHY - BEHEY
1 DBU(0.6 g 4.0 mmol)}F £ & (10 mL) - & K F&E
BEEYIAZE 1I0C HEM 1 /N - BE% BHEH
CItE-EtOAc ERABMBZ2REMEZMLBGR MR
fit 82-H - LCMS-ESI" (m/z) : [M+H] "2 {4 : 413 -

872705 - 209 -
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& BT

Y 7 THF(5 mL)f1 MeOH (5 mL)d 2z 82-H(0.2 g
0.49 mmol)#:t A 100-mL B JEEH - #& IN KOH(1.5 mL)fI
EREREY AEBREREYEZRTER 1 B -
FFHAM IN HCl(1.SmL) B R FERE MBI - R¥EZ1&
RRBEMBEREC)—BHER - KHRE - 2,4,6- =&
7 B B (0.15 g » 0.95 mmol)  NNN-— B2 H®H & 2 B

(DIPEA)(0.31 g> 2.4 mmol)fl HATU(0.36 g> 0.95 mmol) ®
B DCM(10 mL) - R EBESWEZR TEHE 2 /)
R o & /8 & ¥ A EtOAc(100 mL) ¥ ## Kk H & A
NaHCO;(2x) ~ 88 f1 NH,CI(2x)4E ¥ 6 &K 8 Na,SO, 85 fg -
REZ% EHEREEBWAEWR L HC&K-EtOAc 41k
B Y LR At 82-1 - LCMS-ESI™ (m/z) : [M+H] & 3
B : 542

®
& B 8

¥ TFA3 mL)d 2 82-1 (0.22 g 0.41 mmol)&E A
50omL EIEER RBREREWEZERTHEE 30 S8 -
BEZ% BHEHBWMAEWER L EtOAc-MeOH 411k
B IR EAESEY 82 '"H-NMR (400 MHz > & {§-d) 8
10.25 (s, 1H), 8.28 (s, 1H), 6.65 (s, 2H), 5.15 - 4.77 (m,
2H), 4.65 (s, 2H), 4.32 - 3.41 (m, 2H), 2.78 (s, 1H), 1.86
(dd, J = 144.8, 72.3 Hz, 6H) - ""F-NMR (376 MHz » & {5 -

872705 -210 - S
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d) 6 -108.98 (t, ] = 8.2 Hz), -112.03 (t, J = 7.2 Hz), -
168.00 - LCMS-ESI* (m/z) : &3 {H : 452 -

gl 83

&%) 83 By B

(1S,4R,12a8)-3,3- = 4, -7-5-6,8- " il & -N-(2,4,6-= &, % &
£ )-1,2,3,4,6,8,12,12a- )\ &, -1,4-35 B & — ML 0g 3 [1,2-a °

® 1',2'-d]0E w -9 - H Bf f

872705 -211 -
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A=

B R ———
PPh,, DIAD
THF, r.t.

83-G 83H

1) HCV —BEfR

2) DBU/To!

%AI\
¥ £ DCM(20 mL)f >~ 83-A(1.0 g 3.7 mmol)#E A

100-mL BIEE - SREBEEWAHAZE 0C - 818751
B - B T i@ Bt % (Dess-Martin Periodinane)(1.8 g @ 4.2
mmol) - A% KBRERECMWEEZRTEHY 3 NF - REZ
% HEEOEACKE-EOAc FERBMBRZEZREN A4
LR s LLIR M 83-B - LCMS-ESI® (m/z) : [M+H] & I}

872705 -212 -
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B : 270 -

* ER 2
# 1F DCM(15 mL)® 2~ 83-B (0.85 g~ 3.2 mmol)dt A
100-mL BEJEEH - BRERESWASHANE 0C - 1818 K0
DAST(1.5 mL > 11.3 mmol) - A% B RERSYWHEZTRT
BEBR - BRSWAHAEZE 0C - HIMEEFR NaHCO;(5
@ TUNFRKIE- ARHKERESYA EOA(100 mL)H
7 Feafl NaHCO; - B K% Hf > A& B Na,SO, &) -
B2 % BB HACKE -EOAc EABMBZ 2B E
ik LBy i 83-C- LCMS-ESI” (m/z) : [M+H]"
HWE 292

& B3
% THF f(6 mL)Z 83-C(0.44 g 1.5 mmol)3#E A
o 100-mL BIEEM - £-BCTHRRHEREREY - 1818 F 0
£ THF 8 2.0 M LiBH,(1.6 mL > 3.2 mmol) - A% ¥ K
FESYMALE=ZRTEE 3/ - ABRBEREREY
A EtOAc(100 mL)# B 1818 # 0K (H, B W) - # = @48
TEEZ% 0 H EtOAc EMAMH T RFE _EBEHE TS
B - K%M R&IB NaSO, 1% - Bk » #BEHE
HEKHE-EtOAc FEBMRZcRBERM EZHALE &Y MU
f2fft 83-D - LCMS-ESI" (m/z) : [M+H] "4 I & : 264

872705 -213 -
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& B 4

¥ £ THF(10 mL)$ > 83-D(0.17 g+ 0.65 mmol) + =
¥ B5(0.37 g 1.4 mmol)F0 Bk 8% =5 B# (0.15 g 1.0 mmol)sE
A 100-mL BIREMR REKKERSEYWLAZE 0CI#
# o % DIAD(0.28 mL- 1.4 mmo)@I@MENKEREY -
RREGEYWEZRATEEBR - REZ%®  #FHEHAC
fe ¥ -EtOAc fFRBAMBRZZRMEB M EZE LB er ) DU #
83-E > LCMS-ESI" (m/z) : [M+H] 2 3 (& : 393

& B8RS

KR EKEY (0.3 mL)fi £ 83-E (0.25 g+ 0.64 mmol)
EtOH (20 mL)YW A K - #REREWINEZE 70C B # # 3
NBE - BEREZEBZ% > R BB MW URE 83-F-
LCMS-ESI" (m/z) : [M+H] 8 I {H : 263

& B 6

B E ZBE(7 mL)d 2 83-F(0.18 g~ 0.69 mmol)fl 83-
G(0.324g > 0.69mmol) 8 A 100-mL [H & B - ¥ F K
(TmL) Z B S 88(0.12g > 1.4mmoD)IZERER &Y - &
ERHRKREREYWEEATHHEBRARER - §REEYHA
EtOAc(50 mL)# 2 Kk A /K& # - A EtOAc % Hl /K 14 &6
7 R BRI SE 6 0 28 (NaySO,) > KB - HHHH
83-H H R A E — S MATHERANTHELE - LCMS-ESI”
(m/z) : [M+H] "8 {E : 591 -

872705 -214 -
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£ B 7
B 4 NHCI /ZE¥ (3.8 mL)d 2 83-H (0.4 g 0.68
mmol)# A 100-mL EIEER - ARBEREREUWEZE
THEE LN - -REZHR EBRF 035 g MY - S HEY
fl DBU(0.51 g 3.3 mmol)& #E 1 B % (10 mL)t - 5 & €
BEYMBEZE 110C H#EH 1 /- BE2% EHEH
o CIEH-EtOAc fERBM BB B M A& L& e M=
fit 83-1 - LCMS-ESI" (m/z) : [M+H] 23 (& : 431 -

4 ER 8
¥ 7 THF(5 mL)f1 MeOH (5 mL)$ > 83-1 (0.2 g
0.47 mmol)#E A 100-mL B JEEHE - ¥ 1IN KOH(1.4 mL)JI
EREERSY ABRKRERSCYEERTEE 1 B -
MHEARM IN HCl (1.4 mL)B K EREYWEBL - BH 2
@ L RERVREPRC )-BAER - BHEHNE - 2,4,6-
Z& KX H R O0.14 g 0.91 mmol) NNN-Z— B K & Z &
(DIPEA)(0.29 g 2.2 mmol)fl HATU(0.35 g> 0.91 mmol)
AR DCM (10 mL)F - KR ERSYMEEZR THEE 2/
B - & /& & ¥ A EtOAc (100 mL)# B Kk A & M
NaHCO;3(2x) ~ 8 F1 NH,CI(2x)% kI &L 38 Na,SO0, B2 8% -
R EHEREBEWMEZEYWRB LA C K -EtOAc 41k
%t B Y LR it 83-7 - LCMS-ESI" (m/z) : [M+H] & 3
B : 560

872705 -215-

£
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5B 9

¥ 1F TFA(3 mL)d 2~ 83-J (0.18 g 0.32 mmol)# A
50-mL rbf- R EREMEERTEEE 30 98 - BHEZ
% EHTEBWEEWE LA EtOAc-MeOH 41k % %
MURBELDCEBA{EY 83 - 'H-NMR (400 MHz > &
{5-d) § 10.29 (d, T = 6.1 Hz, 1H), 8.34 (s, 1H), 6.65 (dd, J
= 8.7, 7.5 Hz, 2H), 4.83 (s, 1H), 4.72 - 4.58 (m, 2H), 4.36 -
4.10 (m, 2H), 4.05 (t, J = 11.5 Hz, 1H), 2.97 (d, J = 4.4 Hz,
1H), 2.49 - 2.08 (m, 3H), 2.12 - 1.94 (m, 2H) - "’F-NMR
(376 MHz » & 1{5-d) 6 - 92.32 (ddd, J = 225.6, 22.5, 9.1
Hz), -107.64 - -109.54 (m), -112.05 (t, J = 7.0 Hz), -114.67
(d, J = 226.7 Hz) - LCMS-ESI* (m/z) : & {H : 470 -

T Bl 84

L& 84 By
(1S,2R,4S,12aR)-7-¥8 -2- B8 £ -6,8- = {f] & -N-(2,4,6- = & *
B )-1,2,3,4,6,8,12,12a- )\ & -1,4- 28 B # = 0 0F 3 [1,2-
a: 1',2'-d]itt v -9-H Bf f%
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H o}
HQ H H
H /<° DMP /< Tebbe am :N ..... /< H, N "/<
M oc0— Boc? Boc®™
Boc oc
84-B 84-C 84-D
84-A

H
LiBHyTHF sh, o
R N, \OH
Boc PPh,, DIAD
THF, r.t.

84-E 84-F
o
:H H o o/\
e A o ~
% N\Bot:\ NH; * ~ o
. O OBn
84-G ’ 84-H
NaHCO, o/\ 1) HCI —.IE g
EtOHIHzo
2) DBU/Tol

1) KOH

2) HATU

S B

B HE DCM(20 mLYd 2 84-A (1.6 g» 5.9 mmol)dE A
100-mLBIEEMR - SREREW LA ZE 0C - 18185 0K

Hr - B T i #t 5 (Dess-Martin Periodinane)(4.9 g > 11.7
872705 -217 -
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mmol) - AR KNERERSHMEZMLM TRH 3 N - BEZ
% HEHFEHCKE-EIOAc FEBMRZITRE N &4
L5 6 LR it 84-B - LCMS-ESI" (m/z) : [M+H]" & B
£ 270

5 B 2

¥ 1 THF & (30 mL)> 84-B(1.3 g- 4.8 mmol)8 A
100-mL BIEER BFREREWLEAZE 0C - 81K
Tebbe A B (EFE T~ 0.5 M+ 19.4 mL > 9.7 mmol) » %
BRRERSYEZRTER 2/)NK - BRESYWALAAEZE
0°C - FI0EEF NaHCO3(S mL)LLEZEBKIE - BEEWMEE=E
mTITHERES 15 o#EBEEBYWELBIRE - H DCM (2 x)%k
GRS  TEZPRESHRRILEFEDMEHRCS K E-
EtOAc fER B BRI BEN ZH LB GY LEH 84-
C o LCMS-ESI* (m/z) : [M+H] & 3 {& : 268

& 8 3

¥ Pd/C(0.18 g)fl & 84-C(0.9 g » 3.4 mmol) f£
EtOH(20 mL)F Z AR (A N, Wik) - BESYWE H, T#
BE3NEE - REMBBY R LT BRI K IE R B G DR H#
84-D - LCMS-ESI* (m/z) : [M+H] 2 H & : 2

5 5 4

# 1 THF(6 mL)t 7 84-D(0.9 g 3.3 mmol)3 A 100-

872705 -218 -



201441224

mL B EEME - £-78C TEHEERES - 18 18 K o 1E
THF(13.2 mL » 26.4 mmol)f 2z 2.0 M LiBH, - 28 & #§ &= FE
BEVNMALFE=ZRTHEE 3 /INKF - RBEKEKERAYH
EtOAc(100 mL)M I 1@ 1@ hn/K(H, BH) - & Z @ 5
BEZ 1% > F EtOAc EM AL I EBE _BEHIL S E
B > BAAKER  LEIB Na,SO, E5 1% - B 1% » EH(E
FACHE-EtOAc ERBMBZEZREM AM 6L
P2 fft 84-E - LCMS-ESI” (m/z) : [M+H]" % H E : 242

& BR S

# 1F THF(15 mL)d 2> 84-E (0.4 g+ 1.66 mmol) - = 3
B (0.96 g 3.6 mmol)FI B BE 25 f% (0.39 g 2.7 mmol)#E A
100-mL B JREH - ARKRERGYWAANE 0C I8 -
i DIAD(0.7 mL > 3.6 mmoD)I@IEMEREREESY - & K FE
BEEMEEZERTHEMEAR - B2 HHEHCKE-
EtOACE R BAMRBRZBEMAM LB YW LR # 84-F -
LCMS-ESI" (m/z) : [M+H] &3 & : 371 -

& E% 6
# B K & B (0.3 mL) jpn & 84-F(0.55 g » 1.5
mmol)EtOH (20 mL)YW AKX - BRERESWINEZE 70C A
BE 3/ -BEREZEBZR  KERBHEIURME 84-
G - LCMS-ESI" (m/z) : [M+H] & {E : 241 -

872705 -219 -
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& BT

¥ Z B (10 mL)H 2 84-G(0.35 g 1.4 mmol)Ffl 84-
H(0.5g, 1.4 mmol)3E A 100-mL B E M - & F /K (10 mL)
hZREEM(0.24 g> 2.8 mmo)[IZEREREEY - Rk
BWREREMAEEZERTEHEBRE - KESYWH EtOAc(SO0
mL)#H R A KQ x)%EMKE - F EtOAc EWMAKMEM 2 » B &
BHE D &6 0 52 (NaSO,) > KBH - HHH 84-1 £12
Efg— S 4{TERNTMEDE - LCMS-ESI" (m/z) :
[M+H] & 55 (g : 583 |

& B 8

¥ 4 N HCI /Z1I1E % (8.2 mL)d 2 84-1 (0.84 g~ 1.4
mmol)# A 100-mL rbf- RAEKKEREWEZ R THEHE
1 NEF - BEE 1% BB 074 g PREYW - B REYA
DBU(1.1 g» 7.2 mmol)FER X (10 mL)F - G RERS
VIMEZE 110C H#E®H 1 NE - BEZ% #FHEHACHK
B-EtOAC fERBBAMRZSRB M AL EGY IR # 84-
Jo LCMS-ESI" (m/z) : [M+H] % ¥ {H : 40

& B9

Y4 THF(5 mL)f1 MeOH (5 mL)f > 84-7 (0.4 g~
0.98 mmol)% A 100-mL B E#JE - & IN KOH(3.0 mL)fI
EREREY  ABBREREGMEZERTERE 1 M-
FEEAM IN HCL (3.0 mL)KEEYWEL - REZR R

872705 - 220 -



201441224

BEBWHEBERGC ) EHEE - BHEE - 246-Z&X
H B (032 g » 1.96 mmol) - N,N- — B ® &% Z B
(DIPEA)(0.63 g+ 4.9 mmol)fl HATU(0.74 g 1.9 mmol)&
B DCM (10 mL)¥ - B RFEEREMAEZRTEE 2 /N
B - # B & ¥ A EtOAc (100 mL)# B K FH &
NaHCO;(2x) ~ 82 f1 NH,Cl(2x)ZE #k It L B Na,SO, FZfE -
miEZ% > EHEMNEEBREZEYWRB LBACK-EtOAc 41k

® % B Y LR 84-K - LCMS-ESI™ (m/z) : [M+H] % 3
5 : 538 -

4 B 10
£ TFA (6 mL)d$ >~ 84-K(0.5 g 0.93 mmol)8t A 50-
mL BlEEMR® - FERERSYEE R THEE 30 58 - &
M2tk FEHELEBWAEYWE LA EtOAc-MeOH 4i{k 3%
B URELEESY 84 'H-NMR (400 MHz > & {5-d) &
@ 1037 (s, 1H), 8.28 (s, 1H), 6.65 (t, J = 8.1 Hz, 2H), 4.80

(s, 1H), 4.77 - 4.52 (m, 3H), 4.08 (d, J = 13.1 Hz, 1H),
3.88 (d, J = 12.3 Hz, 1H), 2.47 (d, J = 3.2 Hz, 1H), 2.35 (s,
1H), 2.16 (ddd, J = 14.3, 11.2, 3.6 Hz, 1H), 1.93 - 1.57 (m,
3H), 1.29 - 1.19 (m, 1H), 1.17 (d, J = 7.0 Hz, 3H) - '°F-
NMR(376 MHz » & {5-d) § -109.24 , -111.98 - LCMS-ESI*
(m/z) : ¥ IR{H : 448

" Pl 85

872705 -221 -
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t&% 85 VR A

(6aS,7R,11S8)-1-¥8 -2,13- = fll & -N-(2,4,6- = &

-

& B OE)-

6,63,7,8,9,10,11,13-/\ ﬁ '2H'7,11'ELE Eﬁ % []H: Ui # [1’32'

4a5][]H: u## [152-a]4§§4m}z'3'Eﬁ Eﬁﬂrﬁ'

HH O F
N NN
1 o F F
O OH
85
L@cooa COOE COOEt
AT NIS "H  BusSnH, AIBN “'H 1) H, Pd/C, HCI _
N> DMSO,H;0 NT“ = N\,..»‘ 2) Boc,0
HO 3
PH | Ph HO Ph
85-A 85-B 85-C
COOEY COOEt COOEt
‘uH  _CICSOPh _ u BugSnH oy LiBH,
N. IIH;UE N. AIBN N
R Boc B Boc “Boc
HO PhOSCO
85-D 85-E 85-F
1) HNNH,
) -\ -COOE
2)Et0. I , NaHCO,
PhthNH N O OBn 854
PPhs, DIAD o 3)HCI -
nHo 4) DBU
Boc
85-H
M o) F
COOEt i N
~ 1) KOH N ﬁ/ﬁ
o 2) 2,4,6-F;8nNH,, HATU, DIEA NG SN0  F F
O OBn H O OBn
85-K
M 0 F
- QLT
N
1 N"No F F
O OH
85
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& B 1

£ 0 N-Bt 3E 39 Bf o8 7 (885 mg 0 3.934 mmol)B¥ &
85-A(11-00 mg * 3.855 mmol)7E DMSO(6 mL)FI 7K (0.75 mL)
THEREZRTHEME -2 h 2% RSB N-BLIE A
2 RZ (88 mg 0.391 mmo )R EEYEE R T &
1.5 he RFEEGERERESYA EtOAc W% > KA 10 %
® Na;S,0; KA NaHCO; KBZ B BE S (~1: 4 BREW)
AR BERHKH-SEK)EMK - A EtOAc Z HUK 4 5
dZt& o KRERE DS 0 BEEE(NaxSO,) » KRB - # H
EFACKE-EtOAc FHBMBRZERBENEZALLEG&Y
LI 85-B- 'H-NMR (400 MHz > CDCl;) & 7.51 - 7.44
(m, 2H), 7.33 - 7.17 (m, 3H), 4.22 - 4.05 (m, 2H), 4.02 -
3.86 (m, 2H), 3.77 (d, J = 5.3 Hz, 1H), 3.54 - 3.44 (m, 1H),
3.27 (t, J = 4.5 Hz, 1H), 2.75 - 2.66 (m, 1H), 2.30 (dddd, J
@ - 148 13.1,7.2,58 Hz, 1H), 2.14 (dddd, J = 14.8, 13.0,
6.1, 2.1 Hz, 1H), 1.97 (d, ] = 8.9 Hz, 1H), 1.58 - 1.46 (m,
1H), 1.45 - 1.34 (m, 4H), 1.24 (t, J = 7.1 Hz, 3H) - LCMS-
ESI" (m/z) : C;gH,sINO; Z [M+H] 3+ B (& : 430.1 ; 3t 3

B : 430.0

4 ER 2
£ 100C T # # 85-B(993 mg » 2.313 mmol) -
AIBN(305 mg - 1.857 mmol )M &1L =T E % (1392 mg

872705 - 223 -
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4.799 mmo)ZE B HE (15 mL)F B - 2 h 2% > B RER
S S AERE - B BtOAc W > K F /K A8 K% H -
i EtOAc EEM KM 2% > BHEBBS S H 0 & 12
(Na,SO4)» BB - #dFERACKE -EtOAc FE BB B Z
SEREMAGBBRYLUES 85-C- '"H-NMR (400 MHz >
CDCl3) 6 7.57 - 7.49 (m, 2H), 7.32 - 7.23 (m, 2H), 7.23 -
7.15 (m, 1H), 4.24 - 4.02 (m, 2H), 3.97 (q, ] = 6.7 Hz, 1H),
3.83 (d, J = 5.1 Hz, 1H), 3.48 (t, J = 4.6 Hz, 1H), 3.19 -

3.04 (m, 1H), 2.58 (p, J = 4.0 Hz, 1H), 2.30 (dddd, J = ®
14.7, 13.1, 7.0, 4.5 Hz, 1H), 1.98 (d, J = 11.2 Hz, 1H),

1.64 (tdd, J = 13.3, 6.2, 2.6 Hz, 1H), 1.49 - 1.33 (m, 3H),

1.37 (d, J = 6.7 Hz, 3H), 1.32 - 1.26 (m, 1H), 1.23 (t, J =

7.2 Hz, 3H) - LCMS-ESI* (m/z) : C,sH,sNO; 2 [M+H] 3+ &
 :304.2; 8314 : 304.1-

& E% 3 o

£ H, 5B T ## 85-C(725 mg  2.39 mmol)Fl 7£
EtOH(25 mL)Z 20% Pd(OH),/C (351 mg)Ffl7F = E §% (0.9
mL)fFZ 4 NHCIHEEY - 2h 2k BREKREREY
W4 EK - LCMS-ESI' (m/z) ¢ C¢HsNO; Z [M+H] i+ &
@ :200.13; S FE 2001 HIBEWHEE —LL K
(x 2)Z1%& > &AM NN-ZERFEZ K (DIPEA)(1.2 mL >
6.889 mmol) B - & F THF(1S mL) f Z & & % 0
Boc,0(720 mg > 3.299 mmol)EZE )R T##H -1 hZ%& - &

872705 - 224 - S
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RERSYAKWERM EtOAc(x 2)ZEH - /KL KA #
ERMZE BEHIENDEZENGLSO)R B - FH
EHCKBE-EOAc FEABAMBRZSRAEEBRYLUERS
85-D HER AEHEBYWWEESY - 'H-NMR (400
MHz » CDCl;) & 4.42 - 3.97 (m, 5H), 2.62 (d, ] = 5.6 Hz,
1H), 2.45 - 2.26 (m, 1H), 2.25 - 2.15 (m, 1H), 1.80 (td, J =
13.7, 6.7 Hz, 1H), 1.66 (dd, J = 12.3, 6.6 Hz, 2H), 1.55-

o 1.70 (m, 2H), 1.47 (s, 2H), 1.42 (s, 7H), 1.28 (dt, J = 9.5,
7.1 Hz, 3H) - LCMS-ESI" (m/z) : C,sH,;sNOs 2 [M+H] '3t &
£ : 300.2; 23 E : 299.7 -

S EE 4

£ 0C T 6 S H A8 B % 85 (0.3 mL> 2.169 mmol)fi
ZE 85-D (568 mg » 1.897 mmol)#1 Mt B (0.25 mL > 3.091
mmol)#E THF(S mL)th &) % % » £ {R B 0 7 & 7 % 1% 9
@ 0T T30 min 2%+ M5 SHBE(03 mL s 3.709
mmol)F1 & £ F B % B (0.3 mL > 2.169 mmol) » £ 0C F
IShAIEEET Ih2ik HRAVBE  LHBBYS
@7E EtOAc FIAKD « SB B2 % > 4575 M55 B ~0.IN
HC1 > NaHCO, & F1 K% % - AIMK M - A EtOAc #
KBRS 2 % o IS B2 H M4 5 MR (NayS0,) - BB
G5 - %5 I BtOAC/T I M E 1y 5 T R 2 & BB JB 47 %
b5 ek DLEE it 85-E « '"H-NMR (400 MHz > CDCl;) § 7.47

- 7.37 (m, 2H), 7.30 (t, J = 6.9 Hz, 1H), 7.11 (dd, J = 8.0,

872705 -225 -
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4.0 Hz, 2H), 5.54 (dt, J = 9.0, 4.9 Hz, 1H), 4.50 (dt, J =
9.8, 5.3 Hz, 1H), 4.35 (dd, J = 21.4, 5.0 Hz, 1H), 4.30 -
4.14 (m, 2H), 2.71 (s, 1H), 2.54 (s, 1H), 2.14 - 2.00 (m,
1H), 1.82 (m, 3H), 1.54 (m, 1H), 1.48 (s, 4.5H), 1.45 (s,
4.5H), 1.30 (dt, J = 9.4, 7.1 Hz, 3H) - LCMS-ESI* (m/z) :
C,,H;0NO4S Z [M+H] "3t E {H : 436.2; I {E : 435.8 ¢

\F

B S

¥ 85-E(602 mg > 1.382 mmol) ~ AIBN(182 mg - 1.108
mmol) ~ M &It =T £ 5 (608 mg > 2.096 mmol)fE FH % (8
mL)FHREESYWE 100C THEHE -1 hZk BEKERS
MAERKNBARKEBRZAEZGYWBRE EtOAc F -
Fi EtOAc XM AMH 2% > REH AR I LR
(Na,SO KR B4 - U{FEFH EtOAC/CIREIEBEMEY & B
B EGLLBGBYWUES 8S-F> EREEBYHNERES
'"H-NMR (400 MHz » CDCl;) & 4.37 - 4.06 (m, 4H), 2.69 -
2.53 (m, 1H), 2.11 (m, 1H), 1.97 (m,0.65H), 1.93 - 1.80 (m,
1.35H), 1.54 (s, 5H), 1.46 (s, 3.15H), 1.42 (s, 5.85H), 1.27
(m, 3H) e LCMS-ESI" (m/z): C, HsNO, Z [M-C,H;+H] &t
BH o 228.1; SEE : 227.9 -

& B 6
MR I0E THF(1.S mL)d 2 2.0 M LiBH, B » 4L 85-
F(420 mg)ii # £ THF(3 mL)® Z &L 4i{L#y 85-F &£ 0C T

872705 -226 -
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BH  -SminZ% BEEVMEZETER 17 hHHEER
THRMBSE THF 12 2.0 M LiBH,(1.5 mL) - E =BT
23 h Zt& » AM»BS & THF3 mL)$ 2Z 2.0 M LiBH, & 1§
e RESYWHEHE~T2 h- ZRE®MN AR  BEREREY
EOCTHHEBEE-FSHAKEREZ% » B EtOAc (x 2)EH
EY  BHENYWRAKER > &0 88K [NasS0,) » RE
W - HHE R C- EtOAc fFRBMBRZSREWN A4t

o eI LLE £ 85-G - '"H-NMR (400 MHz > CDCl;) & 4.12
(t, J = 5.3 Hz, 1H), 3.99 (dd, J = 12.0, 7.9 Hz, 1H), 3.85
(dd, J = 8.0, 4.7 Hz, 1H), 3.73 (dd, J = 11.9, 1.4 Hz, 1H),
2.28 (d, J = 4.6 Hz, 1H), 1.90 - 1.73 (m, 2H), 1.68 - 1.45
(m, 6H), 1.47 (s, 9H), 1.43 - 1.33 (m, 1H) - LCMS-ESI’
(m/z) © CoH;(NO; 2 [M-C,Hg+H]" 3F & (& : 186.1 ; & 3
B :186.0 -

@ rE7

£/ b0 DIAD(0.36 mL > 1.828 mmol)i§ > ¥ 85-G(198
mg » 0.820 mmol) - Bk B§ 25 BF (200 mg > 1.359 mmol)fQ
PPh;(488 mg > 1.861 mmol)7F THF(10 mL)F #J A& F 0C
BTHE - FOCT30minzk BEEGYEZETERE
17h- RREREYRE HEBHERCK-EtOAcE BB
Mzz2REWMEMGLLBGRYUES 85-H HER BIEE
BREYHIESY - '"H-NMR (400 MHz » CDCIl;) § 7.82 (dd,

] = 5.4, 3.1 Hz, 2H), 7.69 (dd, J = 5.4, 3.1 Hz, 2H), 4.46

872705 -227 -
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(s, 1H), 4.19 (m, 2H), 3.95 (s, 1H), 2.31 - 2.14 (m, 1H),
2.05 (d, J = 16.5 Hz, 1H), 1.84 (m, 2H), 1.79 - 1.70 (m,
1H), 1.66 (m, 1H), 1.61 - 1.30 (m, 12H) - LCMS-ESI"
(m/z) : CHyyN, 0, Z[M +H] S B f : 371.2 ; S B {§ :
370.8 -

5 5% 8

£ Zm FRFAKS B (0.145 mL > 3.083 mmol)fjI £ 85-
H(270 mg > 0.729 mmol)7£ EtOH(12 mL)H By 5 & K & AT &
B TOC THEHE - 1.5h 2% » £ 0C T#HHE 1 hZH
BREEMAMNEOCKHAZBGI mL)ER - B EAWBIE
WHRBBRBRE - BERYWBMBAE CHClL, b MBEIE B K
ABEME - B ERBES - B8 85-1 (257 mg > 0.742
mmol)4i & Z B & ¥ A NaHCO; (131 mg - 1.559 mmol)7E
K (3 mL)f EtOH(3 mL)F E =R T#H#H -1 h 2% > &8
EYHAKWE KA EtOAc(x 2)EH - AKERERNY Z o
% KWAEBRENYEH > BB NaSO) REH - HEZ
8 f5¢ (6 mL)dr Z 4 N HCl i Z 7 8k ¥ 7£ CH,Cl, (2 mL)H #Y
AR -FEEMRT 1.5 h 2% BAERRGE L EPE—EH®
% o BWeawA DBU0.6 mL > 4.012 mmol)fF B % (5
mL)FHEEWE 100C3 TH#E#E -1 h 2% &FKn5E4H
DBU(0.3 mL > 2.006 mmo) ¥ E&S M 100C T#HEE 1
h- B EEWEHEZ%® > FHEHMEHMH EOAc - 20%
MeOH/EtOAc fEABMBZcREN EZELBEYMUEE

872705 -228 - S
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85-J - '"H-NMR (400 MHz » CDCl;) & 8.08 (s, 1H), 7.71 -
7.62 (m, 2H), 7.36 - 7.29 (m, 2H), 7.29 - 7.23 (m, 1H),
5.44 (d, J = 9.8 Hz, 1H), 5.10 (d, ] = 9.8 Hz, 1H), 4.44 -
4.28 (m, 3H), 4.23 (t, T = 13.0 Hz, 1H), 3.99 (ddt, J = 10.2,
6.3, 3.6 Hz, 2H), 2.44 - 2.36 (m, 1H), 2.29 (dt, J = 11.6,
5.3 Hz, 1H), 1.84 (dt, J = 10.8, 5.3 Hz, 2H), 1.77 - 1.61
(m, 3H), 1.57 (d, J = 11.7 Hz, 1H), 1.48 (ddd, J = 20.9,
12.3, 5.5 Hz, 1H), 1.38 (t, J = 7.1 Hz, 3H) - LCMS-ESI"
(m/z) : Cy4H37N,05 Z [M +H] 3+ B {H : 423.2; & B (E
423.3 o

& ER 9

AR IN KOH(1.1 mL)#F > EZ B T#E#H 85-1(214
mg » 0.507 mmol)ff THF(4 mL)f1 MeOH(4 mL)$h #J;8 &
¥ o 30 min 2% » BWREREYWRHEZE~1 mL> H IN
HCI(~1.2 mL)@& Mt » &£ AH CH,C1,(20 mLx2)% B > A1 °
AE KR BEHIENYEZENGSON)K BEUES
M 2 B - LCMS-ESI" (m/z) : C,H,3N,05 2 [M +H]'3 &
H :395.2; &3 ME : 3953

EARM NN-Z R K& Z K (DIPEA)(0.62 mL > 3.559
mmol)lf - £ = )R T & HH BB (199 mg - 0.505 mmol) -
2,4,6-= & % B B (130 mg » 0.807 mmol)fI HATU(304
mg » 0.800 mmol)7E CH,Cl, (6 mL)F 8 &% - 30 min 2
% RENERSYILEEGEYWEEE EtOAc >

872705 - 229 -
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1 NH,Cl /KB & (x 2) ~ 85 NaHCO;3(x 2)7K % & f1 B 7K &

W o F EtOAc ZEW KMoz #_EEHHTE

H > BZEE(Na,SOOKEYE ~ ¥ H{E H EtOAc-20%MeOH/EA
EBBMBZERMIEBRGEYWLLER 85-K- 'H-NMR (400
MHz > CDCl;) & 10.40 (t, J = 5.7 Hz, 1H), 8.42 (s, 1H),

7.68 - 7.54 (m, 2H), 7.33 (ddd, J = 7.7, 6.3, 1.5 Hz, 2H),

7.30 - 7.26 (m, 1H), 6.74 - 6.60 (m, 2H), 5.37 (d, J = 10.0

Hz, 1H), 5.17 (d, J = 10.0 Hz, 1H), 4.76 - 4.57 (m, 2H), P
4.46 (dd, J = 6.0, 4.3 Hz, 1H), 4.34 (t, J = 12.4 Hz, 1H),

4.07 (dd, J = 12.4, 3.6 Hz, 1H), 3.91 (dt, J = 12.4, 3.9 Hz,

1H), 2.52 - 2.44 (m, 1H), 2.32 (dd, J = 11.8, 6.2 Hz, 1H),

1.92 (dt, J = 10.7, 5.4 Hz, 1H), 1.83 - 1.70 (m, 3H), 1.67

(d, J = 11.7 Hz, 1H), 1.52 (dddt, J = 25.5, 17.0, 11.8, 5.3

Hz, 2H) - '’F-NMR (376 MHz » CDCl;) & -109.15 (dq, J =

15.0, 7.5, 7.1 Hz, 1F), -111.85 (t, J = 6.8 Hz, 2F) - LCMS-

ESI* (m/z) : C,oH,;F3N30, 2 [M +H]"5t & 18 : 538.2: & IH ‘
{H : 538.3

& B& 10

EEM T K 85-K(187 mg> 0.348 mmo)FEE =& &
G mL)RWEZERTHEAF -1 h Z21%& > &5 ERELK
RBYBERE CH,CL - RE®MA 0.1IN HClL K Z 1% »
Al CH,Cl, (x 2)ZEBKMEE 7 - HERKE D & 6 » I
(NaSO4) » K B 4 - # B # F§ CH,Cl1,-20%MeOH fF

872705 -230 - S
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CH.CL, #IERBMBZSRBEWN AZH LB WUERS 150
mg(96%)H L&Y 85 - FAHRFE( mL)EFE & —F
Wit 85 UE4S{EEY 85 'H-NMR (400 MHz >
CDCl3) 8 12.09 (s, 1H), 10.39 (t, J = 5.7 Hz, 1H), 8.36 (s,
1H), 6.74 - 6.48 (m, 2H), 4.64 (d, J = 5.7 Hz, 2H), 4.59
(dd, J = 6.1, 4.4 Hz, 1H), 4.36 - 4.18 (m, 2H), 4.12 (dt, J =
12.4, 4.1 Hz, 1H), 2.68 - 2.47 (m, 1H), 2.25 - 2.10 (m, 1H),
) 2.10 - 1.98 (m, 1H), 1.98 - 1.66 (m, 4H), 1.66 - 1.48 (m,
2H) - ""F-NMR (376MHz > CDCl;) § -109.23 (ddd, J = 15.1,
8.6, 6.0 Hz, 1F), -112.02 (t, J = 6.9 Hz, 2F) - LCMS-ESI"
(m/z) : C,,H2F3N304 Z [M +H] 3T B {H : 448.2; & {H
448.3 -

" Bl 86
L&Y 86 HY B 4

@  (1R.,35,4R,12a8)-7-¥-3-FH £ -6,8- = fil & -N-(2,4,6-= & %
A )-1,2,3,4,6,8,12,12a- /U & -1,4-58 B £ = o g 3 [1,2-
a: 1',2'-d]0k i -9- B R B

HH 0 F
N
T NS0 F F
O OH
86

872705 -231-
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COOMe COOMe
b oM s .”H “'H
Y N Bu,SnH, AIBN
o —3.——!—» .
N>H DMSO,H,0 HO" Yy HO' N7 .....
Ph I~ Ph Ph
86-A 86-B 86-C
COOMe foove EOOMe
i Br-55T “'"H  Tebbe o
1 Hp Pd/C, HCI “H Periodinane N Eibl N
2) Boc,0 S N, o Boc "Boc
HO Boc
86-D 86-€
COOMe
Hz, Pd/C "IH LlBHﬂ PhthNH
' N N.ooo PPNy, DIAD
Boc
86-1
1) HNNH, '
0 COOEt o
2r0 I A, - NaHCO, HH
O OBn 854 T NS OEt 1) KOH
3G - NoANAG 2) 2,4,6-F,BnNH,, HATU, DIEA
4) DBU H o0 oen
86-J
0 OBn © o“
86-K
Bl

£ 75 0 N-8 3% 39 Bl o5 Bg (8.888 g0 39.50 mmol)BF - #
86-A(10.160 g » 39.48 mmol)7F DMSO(52 mL)Fl /K (6.5
mL)F N BREERTERE - 30 min 2% > BRIEERE
e YR EtOAc ¥ » K FAEEFM NaHCO; K&K - 10 %
Na,$,0; KAKRMBAKZE R - A EtOAc ZEE KM 45 >
% KA TS H > TR NaS0,) REW - #FHEH
C I -EtOAc fE BB MR Z & B8 M ik @ik 58 6k ¥ DL J&
BEAGCREEY 86-B- 'H-NMR (400 MHz > CDCl;) § 7.33

872705 -232 -
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- 7.19 (m, SH), 4.25 - 4.12 (m, 1H), 3.79 (q, J = 1.6 Hz,
1H), 3.72 (q, J = 6.5 Hz, 1H), 3.51 (s, 1H), 3.47 (s, 3H),
3.31 (dd, J = 3.9, 1.6 Hz, 1H), 2.76 - 2.69 (m, 1H), 2.13
(ddd, J = 14.3, 7.8, 1.7 Hz, 1H), 2.08 - 1.97 (m, 1H), 1.91
(dtd, J = 14.1, 4.0, 1.5 Hz, 1H), 1.42 (d, J = 6.5 Hz, 3H) »
LCMS-ESI* (m/z) : C;¢H,;INO; Z [M+H]"3t & (& : 402.1;
BRI 402.0 -

B 2
¥ 86-B(12.468 g > 31.07 mmol) - 88 — 8 T B
(AIBN)(4.082 g 24.86 mmol)FI &L =T £ $5(18.047 g -
62.22 mmol)FE BE 3 (150 mL)F BB IE 100°C TEE - 30
min 2% » $REBEEVWLANEZR > B EtOACTFE » K
AKME /KA -  EtOAc EMAKUEEH T Z% - B#HH
MaEH > BB NSO REHE - #FHERCSKE-
® EtOAc ER BB L RBEMZWILEREYW ZRUER
86-C - '"H-NMR (400 MHz > CDCl3) & 7.39 - 7.31 (m, 2H),
7.31 - 7.24 (m, 2H), 7.24 - 7.17 (m, 1H), 4.11 (s, 1H), 3.72
(s, 1H), 3.49 (s, 3H), 3.33 (d, J = 3.4 Hz, 1H), 3.27 (d, ] =
6.4 Hz, 1H), 2.65 - 2.51 (m, 1H), 1.92 (ddd, J = 13.6, 6.8,
2.4 Hz, 1H), 1.69 - 1.50 (m, 2H), 1.47 (d, J = 10.1 Hz, 1H),
1.41 (d, J = 6.6 Hz, 3H), 1.21 - 1.07 (m, 1H) - LCMS-ESI"
(m/z) : C1¢H;,NO; Z [M+H]"3F B E : 276.2 ; & H & :

276.1 -

872705 -233 -
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& B 3

£ H, 5B T## 86-C(4.187 g 15.21 mmol)FI 7F
EtOH(100 mL) & 2 20% Pd(OH),/C (1.022 g)Ffl7f = & §=
2 4 NHCI(S.7T mL)YNEEY - 1.5 hZ& » BRERS
MBIE LRBER  BHRYVAEAPFEF -—ERXREFZE B
BEWERRT —E% 58 - LCMS-ESI'(m/z) : CgH,4NO;
ZIM+H 5P &/ 172,01 & BE : 172.1 -

KRGEYWHEBFE - ERXRFE 2% EAR/M NN-Z 8
W & Z Bg (DIPEA)(8 mL > 45.93 mmol)f » FE = If T # #
B THF(45 mL)d > 5 & % f1 Boc,0(5.712 g » 26.17
mmol) - 30 min Z 1% - M REREMWAKHEEREKA EtOAc
(x 2)ZEH - AKEBRERERNYMZE  BEHZIERNYE
Be(Na,SO)R R - FHERCHBE-EtOAcCFRBAMEBZ
SREMEAGLLBEWIUER 86-D- 'H NMR X 3 & R iE
HMEBYHNIESY - '"H-.NMR (400 MHz > CDCl;) & 4.20
(d, J = 7.6 Hz, 1H), 4.19 - 4.10 (m, 2H), 4.08 (d, J = 3.5
Hz, 1H), 3.72 (s, 3H), 2.74 (d, ] = 5.6 Hz, 1H), 1.97 (ddd,
J=13.6, 6.9, 2.8 Hz, 1H), 1.88 - 1.78 (m, 1H), 1.79 - 1.50
(m, 1H), 1.46 (s, 3H), 1.38 (s, 6H), 1.31 (d, J = 13.3 Hz,
1H) « LCMS-ESI* (m/z) : C13H,,NOs 2 [M+H]":3t & @
272.2; & WHME : 271.6 ¢

LB 4

872705 -234 -
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£ A mBE B -% T 8 B % (Dess-Martin
Periodinane)(5.183 g 12.22 mmol)BF » fF 0°C ;3 F #8 #
86-D(1659 mg * 6.115 mmol)7f CH,C1,(35 mL)H 8 /5 /& -
SminZ% > FERARTERESEY 2h2% BRERES
MAEKBFR LA > AERAK > KRBIE - & ERHSEM
NaHCO; ZE#% > 8248 (NayS04) > KiEHs - FFHEHCHE-
EtOACER BN R Z B EN EZMILBEE YL E £ 86-E -
® 'H NMR ¢t BT _HEEEZ#Y - '"H-NMR (400 MHz -
CDCl;) & 4.43 (d, J = 3.8 Hz, 0.5H), 4.39 (s, 1H), 4.26 (s,
0.5H), 3.75 (s, 3H), 3.10 (s, 1H), 2.24 (d, J = 4.5 Hz,
0.5H), 2.19 (d, J = 4.4 Hz, 0.5H), 2.12 (d, J] = 4.4 Hz,
0.5H), 2.07 (d, J = 4.2 Hz, 0.5H), 2.01 (dd, J = 4.5, 2.2 Hz,
0.5H), 1.98 (dt, J = 4.3, 1.9 Hz, 0.5H), 1.80 (s, 0.5H), 1.77
(s, 0.5H), 1.46 (s, 4.5H), 1.40 (d, J = 2.8 Hz, 4.5H) -
LCMS-ESI* (m/z) : CoH,;NOs ¥ [M- C,Hg+H]* &t & 1§ :

‘ 214.1 ; 2 IHFH : 213.8 ¢

TER S
£ 0 Tebbe s B F H 3 (7.9 mL » 3.95 mmol)f B >
£ 0°C T8 86-E(528 mg » 1.961mmol)#f THF(12 mL)ch
WERKR Ahzk EREEARNAZEZRLEERT#E
P 2.5h- EREH AN NaHCO; KB RERK B »
REREWE OCHENR  HEEYH CHhbCLERB I EE
m TR IS o@EZE BAGESEYABY ELBBE

872705 -235-
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i i CH,Cl, Mk ES - 2REBBEFPHN_EEH 2> 2% KM
B oM CHClL, ZW » B AR & H > L&
(Na,804) > R - BREFEHACKE-EIOACEFRABANKZ
SZEBENMAM{ERGYLESE 86-F- 'H NMR N ER T
ErREEE#Y - '"H-NMR (400 MHz » CDCl;) & 5.13 (s,
0.6H), 5.04 (s, 0.4H), 4.82 - 4.71 (m, 1H), 4.55 (s, 0.6H),
4.43 (s, 0.4H), 4.29 (d, J = 3.7 Hz, 0.4H), 4.24 (d, J = 3.7
Hz, 0.6H), 3.71 (s, 3H), 2.84 (s, 1H), 2.14 (m, 2H), 1.75 (s, ®
0.6H), 1.74 - 1.70 (s, 0.4H), 1.55 (m, 1H), 1.45 (s, 3.6H),
1.37 (s, 5.4H) - LCMS-ESI" (m/z) : C,4H,;,NO, Z [M +H]"
B 268.2; HIME : 267.6 ¢

T

¥ 86-F(333 mg > 1.246 mmol)fl 20% Pd(OH),/C (53
mg)fEf EtOH(S mL)F W EEWAE H, FE THE#H - 30 min
2O BEEGYBABLEEREHFUELE 86-G- 'H NMR ®
NHELS _EEEEREY - '"H-.NMR (400 MHz * CDCIl;) §
4.20 (m, 1H), 4.08 (m, 1H), 3.71 (two s, 3H), 2.68 (m, 1H),
2.06 (m, 1H), 1.80 - 1.63 (m, 2H), 1.63 - 1.51 (m, 1H),
1.44 (s, 4H), 1.38 (s, SH), 1.13 (m, 3H), 0.92 (m, 1H) -
LCMS-ESI* (m/z) : C,4HyNO, 2 [M +H]"s+ & : 270.2 ;
ZETHE : 269.7 o

& B 7

872705 - 236 - S
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FERMMP THF £ 2.0 M LiBH4(1.5 mL)#F » £ 0°C

T # P 86-G (336 mg - 1.482 mmol)ZE THF(5 mL)9 #3%

K eSminZik BEEWEZARTEMNE -2h2%& [0

S 4 FE THF 22 2.0 M LiBH4(1.5 mL) - F=E T 21 h >

% > A% 4NE THF 2 2.0 M LiBH,(3 mL) - AT

3h2Z® BAEREISCTTMEA 18 h- R ERESYS

£ OCKMK/NLER - H EtOAc x 2)EREEMZ 1%

® B EE S AKENR > & fF 0 828 (NaS0,) - R IE

Y5 - B HAC K- EtOAc 2 & B BN 4B

E 4 86-H- 'H-NMR (400 MHz > CDCl3) & 4.95 - 4.09 (br,

1H), 4.05 (s, 1H), 3.82 (dd, J = 11.5, 7.7 Hz, 1H), 3.76 -

3.69 (m, 1H), 3.66 (d, J = 11.5 Hz, 1H), 2.45 (d,‘ ] = 4.1

Hz, 1H), 2.03 (dqdd, ] = 11.4, 7.0, 4.5, 2.6 Hz, 1H), 1.77 -

1.57 (m, 2H), 1.48 (dd, J = 10.1, 1.8 Hz, 1H), 1.45 (s, 9H),

1.00 (d, J = 6.9 Hz, 3H), 0.93 (ddd, J = 13.2, 4.7, 2.6 Hz,

) 1H) - LCMS-ESI" (m/z) : C;3H,uNO; Z [M +H] 3t & &
242.2 ; BB : 241.7 -

& B 8

£ 7 0 DIAD(0.40 mL > 2.032 mmol)fF - % 86-H(218
mg » 0.903 mmol) - fK %% o8 BZ (218 mg ° 1.482 mmol)
PPh3(535 mg > 2.040 mmol)7f THF(10 mL)F A& 0C
BB - 0OCT 10 min 2% WEESYWEEETER
1I9he RERERERSYILFEBHFERCHK-EtOACE R BMK

872705 - 237 -
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TEBEWEAMGEBEY U ESE 86-1- '"H NMR R Z {H
R E Y - '"H-NMR (400 MHz > CDCl;) & 7.82 (dt, J =
7.3, 3.6 Hz, 2H), 7.70 (d, J = 5.3 Hz, 2H), 4.53 - 4.26 (m,
1H), 4.26 - 3.89 (m, 2H), 3.89 - 3.65 (m, 1H), 2.28 (m,
1H), 2.04 (m, 1H), 1.82 - 1.65 (m, 2H), 1.66 - 1.43 (m,
7H), 1.38 (s, 4H), 1.19 - 1.01 (m, 3H) - LCMS-ESI"
(m/z) : C,H,;7N,0, Z[M +H] st & {E : 371.2 : 3 {H
370.8 o

& B9

E =R FA&KSEMO.17 mL - 3.494 mmol)fil & 86-
1(319 mg - 0.861 mmol)f£ EtOH(12 mL)H &Y 7 /& I ¥ FiT
BIRTE TOCHEEE - 1.5 h 2% BRAEWMABE 0CH
FOCTHHE1IWZAE > FZBQS mL)RE - K ESWIE
A REBRRE - BBRYWABMBE CHCl, P BIELE
fr— X B5YWE - B SREBRESUEELMHEKE - LCMS-
ESI'(m/z) : C,3HasN,0, 2 [M +H] 3+ B {E : 241.2 ; & B
& : 240.9

MHMEEFER R - EXRBE 2R EERTEEES
B ~ 85-1(300 mg* 0.866 mmol)f1 NaHCO;(150 mg > 1.845
mmol)fE 7K (3 mL)# EtOH (3 mL)H MRS - 2 h 2 1% >
WRESWAKERBREE EtOAc (x 2)XHL /K % & % W
Mzt BERZENYE I LK NaS0,)  REE - &
SR Z 4 N HCI(6 mL)JI ZE k¥ £ CH,Cl1,(2 mL)

872705 -238 -
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PHAR - HFEZERT 1.5 h 2% BARPBRWNHERPR—
L ES - KRG DBU.65 mL» 4.347 mmol)ff H
KO mL)FHEESWE 100C T8 - 1h 2k Filssk
DBU(0.65 mL > 4.347 mmol) X £ 100C TH#HEE® - 1 h
Z &AM DBU(0.65 mL » 4.347 mmol) & &R & W1
100C T##¥5E— 25 h- ¥ESYWA CH.CL, B RERAA
A 3 mL #) IN HCl ZKZEME « & B #5020 82 & (Na,S0y)
BB - EH{EM EtOAc-20% MeOH/EtOAc fE & 5 T &
ZEBREMEG LB R WL ESE 86-J - 'H-.NMR (400
MHz » CDCl3) & 8.09 (s, 1H), 7.70 - 7.62 (m, 2H), 7.37 -
7.27 (m, 3H), 5.48 (d, J = 9.9 Hz, 1H), 5.16 (d, J = 9.9 Hz,
1H), 4.53 (s, 1H), 4.38 (m, 2H), 4.11 (m, 1H), 3.97 (dd, J =
12.2, 3.0 Hz, 1H), 3.88 (dt, J = 12.2, 3.0 Hz, 1H), 2.63 (d,
J = 4.2 Hz, 1H), 2.28 (qd, J = 7.2, 3.1 Hz, 1H), 2.00 - 1.88
(m, 1H), 1.80 - 1.56 (m, 2H), 1.39 (t, J = 7.1 Hz, 3H), 1.07
(d, J = 6.9 Hz, 3H), 1.04 (dd, J = 5.0, 2.5 Hz, 1H) - LCMS-
ESI" (m/z) : C,4H,7N,05s Z [M +H] 3t & (H : 423.2; &1
5 : 423.2 -

£ B 10

FEAR NI IN KOH (0.4 mL)EF » E =B T 86-] (83
mg > 0.196 mmol)7E THF(2 mL)f1 EtOH (2 mL)F ¥R &
Y - 30 min Z1% > KREBESGYWHKWEERH CH,CL %
M o A IN HC1(0.45 mL)BE(L KM E 77 2 1% » A CH.Cly(x

872705 -239 -
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DEMEY - BEHZZNWEENa,SOOR RHE UL ER
¥ 84 B o LCMS-ESI® (m/z) : C,,H,3N,05 2 [M +H] 3t &
B :395.2; 3 E : 395.2 ¢

FERDI NN-Z 2 F & Z B (DIPEA)(0.25 mL > 1.435
mmol)Bf » £ = )R T #& B M B (69 mg > 0.175 mmol) -
2,4,6-= & KX EHPF (42 mg - 0.261 mmol)Fl HATU(106 mg -
0.279 mmol)7f CH,Cl, (3 mL)F M E &Y - 30 min ~ & -
REREREYMIL G EBGY SHERE EtOAc § » 0
NH,Cl /K&E®(x 2) 88 NaHCO; KB & (x 2)f 8 K%
B o B EtOAc EW KTz F_BEHBIE
Of » HZ £ (NaySO4) Kk B #% - # B £ A EtOAc-
20%MeOH/EtOAc fERBMBZERENM EZH LB G U
18 86-K - '"H-NMR (400 MHz » CDCl;) § 10.40 (t, J = 5.7
Hz, 1H), 8.40 (s, 1H), 7.66 - 7.51 (m, 2H), 7.36 - 7.29 (m,
2H), 7.29 - 7.23 (m, 1H), 6.71 - 6.61 (m, 2H), 5.36 (d, J =
10.0 Hz, 1H), 5.18 (d, J = 10.0 Hz, 1H), 4.73 - 4.58 (m,
2H), 4.53 (s, 1H), 4.22 - 4.11 (m, 1H), 4.03 (dd, J = 12.4,
3.1 Hz, 1H), 3.81 (dt, J = 12.3, 3.1 Hz, 1H), 2.68 - 2.59
(m, 1H), 2.29 (dddd, J = 11.4, 7.1, 4.7, 2.4 Hz, 1H), 1.94
(ddd, J = 13.5, 11.2, 4.6 Hz, 1H), 1.88 - 1.67 (m, 2H), 1.06
(d, J = 7.0 Hz, 3H), 1.03-1.09 (m, 1H) - '""F-NMR
(376MHz » CDCl;) & -109.14 (ddd, J = 15.2, 8.7, 6.2 Hz,
1F), -111.86 (t, J = 7.0 Hz, 2F) - LCMS-ESI" (m/z) : [M
+H]" Z 5 B CoH,,F3N;0, ¢ 538.2; ¥ {H : 538.1 ¢

872705 - 240 -
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B 11
# 86-K(61 mg:> 0.113 mmol)ZAfEF =& 2 B (2 mL)
THEEMRTEH -1 h 2% BAREBILEBGRYE
1 CH,Cl, 597 - A 0.IN HCl & ARK 2% » B CH,Cly(x
D)FEMKEE T - BEEE &6 528 (NayS0y) 0 KB
48 - FEHE A E CH,Cl, 1 #y CH,C1,-20% MeOH fE & &
® BMZ2eBERZCLtERYUES{ESY 86 'H-NMR
(400 MHz > CDCl3) & 12.02 (s, 1H), 10.40 (t, J = 5.7 Hz,
1H), 8.35 (s, 1H), 6.63 (t, J = 8.1 Hz, 2H), 4.62 (d, J = 5.7
Hz, 2H), 4.59 (s, 1H), 4.22 (dd, J = 12.2, 3.5 Hz, 1H), 4.13
(t, T = 11.9 Hz, 1H), 4.05 (dt, J = 12.0, 3.1 Hz, 1H), 2.77 -
2.70 (m, 1H), 2.31 m, 1H), 2.09 - 1.93 (m, 1H), 1.93 - 1.81
(m, 2H), 1.10 (ddd, J = 13.9, 5.0, 2.1 Hz, lH), 1.02 (d, J =
6.9 Hz, 3H) - '’F-NMR (376MHz > CDCl;) & -109.22 (ddd,
® J = 15.1, 8.7, 6.1 Hz, 1F), -112.05 (t, J = 6.9 Hz, 2F) -
LCMS-ESI" (m/z) : [M +H]® Z s+ & C,,H, F;N;0, :
448.2 ; S+TE{H © 448.3 -

g B 87
NIE -5-F 2 IO & -2H- 0K 078 -3- 82 89 84 {5

OH OH

0
]
6\ CeCly, NaBH, ‘{:L Hy, PdIC d
—_— T - —_——— o
° NHCbz ° NHCbz NH,

(+-) (+-)

872705 -241 -
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& B 1

1 (5-f8 & 7Y & -2H- 0k 08 -3- 55 ) B B9 L K P B (740 mg o
3.0 mmo)FI & L & (IIN)EKE¥(1.12 g+ 3.0 mmol)fE 20
mL BEPHARASANE 0CH A% SRR I b 88 (120
mg- 3.2 mmol) - FERFERSWIE 0C T 45 @ H R
BRFEBHANIN 1 oLl REEER  BHEZEEZRTEHE 3 /N -
RREREMSBEKD & F &tz M B & KMHEREERKZ
FHREPEE 2-TE  RKeHfzAHBEKSBRESEL
B BE 0 R MEHSEEBMEO-100% EtOAC/E fF
3 )4 1k 52 & ¥ DL £E #f P 2 ((3R,58)-5-% U &, -2H- Ik 7 -3-
EVEEHBIE-XFE - '"H-NMR (400 MHz > & {5-d) § 7.39-

7.26 (m, SH), 6.06 (br s, 1H), 5.07 (s, 2H), 3.86-3.70 (m,

3

2H), 3.69-3.47 (m, 4H), 2.00-1.89 (m, 1H), 1.76 (d, J =
13.5Hz, IH) - 3 BEHERABZARAEEY -

& B 2

¥ 10wt% Pd/C (255 mg)hl & ((3R,58)-5-¥ /U 4 -2H- IR
U -3-F )BE B EE IE - B ES (290 mg» 1.16 mmol)fE 5 mL
1:1 DCM: EtOH #Hy B R - BILEESYVEXEHE &
THEHE 18 /BN EBAWELTBEREE  HIBEHRE -
—BRMWER > &8 IE-5-F & V0 & -2H-0K 0F -3-52 36 DA AH
BT -

872705 -242 -



201441224

® Bl 88

L&Y 88 Wt

'(2R,5S,13aR)-N-(3- & -2- & % H £ )-8- ¥ -7,9- = ffl & -
2,3,4,5,7,9,13,13a- /\ &, -2,5-38 B9 &L O 0F 3£ [1',2' © 4,50 o
F[2,1-b][1,3]5% & ¥ -10- 5 B B

oo o) F N
N
[ Y o
Ho on
88

- EEY 88 HGUBEUNEEY 15 WX EHHG-&-2-
EREEVFBERBZFG-EFH )T REUMHE - 'H-NMR (400
MHz » & {5-d) & 10.43 (br s, 1H), 8.34 (br s, 1H), 7.32-
7.24 (m, 2H), 7.02 (t, J = 7.9 Hz, 1H), 5.36 (d, ] = 9.4 Hz,
| 1H), 5.30 (s, 2H), 4.70 (d, J = 6.0 Hz, 3H), 4.24 (d, J =
® .., Hz, 1H), 4.00 (dd, J = 12.7, 9.5 Hz, 1H), 2.18-1.96
(m, 4H), 1.96-1.83 (m, 1H), 1.60 (dt, J = 12.4, 3.1 Hz,
1H) - LCMS-ESI* (m/z) : C, H,¢CIFN;0s ¥ [M+H] &t &

6 : 448.11; B {H : 448.2 -

E il 89

L&Y 89 iy
(2R,5S,13aR)-N-(2,5- = & ¥ H £ )-8- ¥ -7,9- = fi] & -
2,3,4,5,7,9,13,13a- )\ & -2,5-38 B A ML og 3F [1',2' ¢ 4,5]0 o

872705 -243 -



201441224

1o Lol
$hdng
0
Ho oH F
89

L&Y 89 GUBEURLEEw 15 AAXFERQCSS-Z&F
EE)FERBG-FFE)FHEMHE - 'H-NMR (400 MHz >
& {5-d) 6§ 10.32 (t, ] = 5.8 Hz, 1H), 8.31 (br s, 1H), 7.15-
6.89 (m, 2H), 6.86 (d, J = 8.5 Hz, 1H), 5.40 (d, J = 9.3 Hz,
1H), 5.24 (s, 1H), 4.67-4.51 (m, 3H), 4.35-4.28 (m, 1H),
3.99-3.90 (m, 1H), 2.16-1.85 (m, 5H), 1.60-1.50 (m, 1H) -
LCMS-ESI" (m/z) : C;;H,oF,N30s 2 [M+H]" #+ & {H
432.14 ; I {H : 432.2 -

' Bl 90

L& 90 R
(IR,4S,12aR)-N-(3- & -2- & % B % )-7- & -6,8- = fll & -
1,2,3,4,6,8,12,12a- )\ & -1,4-55 B B Z 0t oF 3 [1,2-a : 1',2'-

d ]I 0 -9 - B9 B A

872705 -244 -
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&% 90 GUBELURIEEY 41 (W AEHG-&-2-
AEE)FRABQAC=ZFFXE)FHAEHEH - 'H-NMR
(400 MHz > & {f-d) & 9.22 (s, 1H), 8.79 (s, 1H), 7.39-7.28
(m, 2H), 7.06 (t, J = 8.0 Hz, 1H), 4.89 (s, 1H), 4.70-4.56
(m, 3H), 4.06-3.83 (m, 2H), 3.04-2.88 (m, 1H), 2.77 (s,
1H), 1.97-1.58 (m, 6H) - LCMS-ESI®™ (m/z)
‘ C, H,oCIFN;0, Z [M+H] s & & : 432.11 ; & ¥ g :
432.2 -

g 91

L&Y 91 Hy 8

(1R,4S,12aR)-7- ¥ -6,8- — fll & -N-(2,3,4- = & # BH £ )-
1,2,3,4,6,8,12,12a-/\ &, -1,4-253 B & — O 0% 3£ [1,2-a ¢ 1',2'-
d ]P0t o -9- H i

H H Q F -
N x
OH
91

EE&? 91 GLULEUREEY 41 8975 K F H(2,3,4-=
EXE)VFRRBQACZEFEH)F HFEMHEH - '"H-NMR
(400 MHz » & {5-d) § 10.25 (s, 1H), 8.45 (s, 1H), 7.10 (d,

J = 5.1 Hz, 1H), 6.90 (d, J = 8.7 Hz, 1H), 4.89 (s, 1H),

872705 - 245 -
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4.63 (s, 2H), 4.22 (d, J = 11.6 Hz, 1H), 3.93-3.73 (m, 2H),
2.71 (s, 1H), 1.97-1.57 (m, 6H) » LCMS-ESI* (m/z) :
C, H sF3N;0, 7 [M+H] 5+ B {8 : 434.13 ; 3 {8 : 434.2

g 92

{E&Y 92 By B (5

(1R,4S,12aR)-N-(4- &, -2- & ¥ BH £ )-7- & -6,8- = fi] & -
1,2,3,4,6,8,12,12a- )\ &, -1,4-55 B £ — 0L 0g 3£ [1,2-a : 1',2'-
d]0tt o -9- H B fg

L&Y 92 GUEMURLEEY 41 (9 FAEHH@-&-2-
BEXRE)VFRARABEQACC=ZFAFXE)FHHEMHE - 'H-NMR
(400 MHz » & {5-d) & 10.28 (s, 1H), 8.41 (s, 1H), 7.29 (s,
1H), 7.11-6.95 (m, 2H), 4.85 (s, 1H), 4.57 (s, 2H), 4.22 (d,
J =10.2 Hz, 1H), 3.81 (q, J = 13.9, 13.1 Hz, 2H), 2.68 (s,
1H), 1.99-1.50 (m, 6H) - LCMS-ESI" (m/z)
C,1H,,CIFN;0, Z [M+H]" 5+ & {d : 432.11 ; % ¥ {#
432.2 -

g o 93

872705 - 246 -
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L&Y 93 B HE

(IR,4S,12aR)-N-(2-& -4,6- — & 3 B £ )-7-¥ -6,8- = Al & -
1,2,3,4,6,8,12,12a- /U &, -1,4-35 B9 & oL 0% 3£ [1,2-a ¢ 1',2'-
d ] 0EE 0 -9 - B g B

" K 0 F
=804 NS
3 NG NN ¢ F
O OH
F v F
Brj@\ CuCn, PA(PPhs), \\ﬁii\ BH,DMS N
cl F cl F cl F
W HATU W

o H H 0 ¥
TFA ' NS M/Ij\
’ N X
o Ci F
H
O OH
03

81
B 2-R-1-8-3,5-— & F (540 mg > 2.4 mmol) ~ &1 k8
#1 (436 mg > 4.87 mmol) ~ B (= K E B )$ (63 mg > 0.05

mmol)E A 5 mL /Ml BH NHMEZ/HBEEZR -
LRI 5 mL fRM DMF - B EFHFAE 110°C T 0 #

872705 - 247 -
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18 NBig > AZBZEW®R > MMEH®M 9° INH,OH:
NH,Cl(aq) MW X ~ 5% LiCl(aq)Ri R f1 B8 /K 2k - 2 1& H 1%
HEBMBERRE  BE RKRBH  HEBREWX
(100% CHBFIELHUBHRYUES 2-&-4,6-ZFHEXH
B - '"H-NMR (400 MHz > & {5-d) & 7.13 (dt, J = 8.0, 1.9
Hz, 1H), 6.93 (td, J = 8.5, 2.3 Hz, 1H) -

5B 2
& 5 5t -DMS £ THF(0.6 mL)® #y 2M FH M E 2-& -
4,6-_F A HFFE (210 mg » 1.2 mmol){E 2.4 mL THF 55
B FHRKERAYWHERRNERE THEE 18 NBF - B
HWEBIELK HREGYWHEBHER 3 mL THF 7 » 241 &
C /MOl HCl(aq)z 6M B » W {ER &Y E 2 B R
30088 - RREAREYWHRXRSLAIZE 0CI A 4M NaOH(aq)
B - DCM XK HE&HF2HHMEEBRKSER
B BE KRR - FBHESBEMNZEO0-10% MeOH/DCM)
WAL G REQ-R-4,6-ZHAEXE)F R - '"H-NMR
(400 MHz » & 1{5-d) & 6.95 (dt, J = 8.3, 2.1 Hz, 1H), 6.76
(td, T = 9.4, 2.5 Hz, 1H), 3.94 (d, ] = 1.9 Hz, 2H) -

&8 3 M 4
B 93-A(74 mg - 0.11 mmol) ~ (2-&.-4,6-_ & KX £ H
% (48.5 mg» 0.27 mmol) ~ HATU(100 mg > 0.26 mmol)F

N.N-ZTEREZE(O.1 mL» 0.57 mmoD#F 1 mL = & H ¥

872705 -248 -
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THEREEZR TENE—/NE > LEFHEHE LCMS EEI
93-A T E£IH KM 93-B B - /A1 TFA(0.65 M) # & &
VHEZRTEE—/NEF > LR 1| mL DMF- A% B R
RV RE HFEHMHEL HPLC(ACN/H,0 + 0.1% TFA)
aiib LIRS 93 - '"H-NMR (400 MHz > DMSO-d¢) &
10.41 (t, J = 5.7 Hz, 1H), 8.33 (s, 1H), 7.41-7.26 (m, 2H),
4.72-4.57 (m, 3H), 4.43 (dd, J = 12.5, 3.6 Hz, 1H), 3.94 (t,
J =12.4 Hz, 2H), 3.77 (dd, J = 12.4, 3.6 Hz, 3H), 1.87-1.67
(m, 3H), 1.67-1.45 (m, 2H), 1.43 (d, J = 10.4 Hz, 1H) -
LCMS-ESI" (m/z) : C,H,sCIF,N;0, 2~ [M+H] " & & :
450.10 ; S TE{E : 450.2 o

"Bl 94
L& 94 B8
(1R,4S,12aR)-N- ¥ H H -7- & -6,8- = Al & -

1,2,3,4,6,8,12,12a- )\ &, -1,4-58 B & " 0L g 3 [1,2-2 ¢ 1',2'-
d ] OEE 0¥ -9 - B I B

EE& 94 BUBBLUNRIEEY 41 95 FEHFHE P B
REBEQAC-ZFEFEE)FREME - '"H-NMR (400 MHz > & {5

872705 - 249 -
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-d) & 10.37 (s, 1H), 8.26 (s, 1H), 7.37-7.19 (m, 5H), 4.55
(d, ] = 4.8 Hz, 1H), 4.34 (d, ] = 5.7 Hz, 1H), 4.23 (d, ] =
9.8 Hz, 1H), 4.09 (d, ] = 28.2 Hz, 1H), 3.78 (d, J = 10.9
Hz, 1H), 3.64 (d, J = 13.2 Hz, 1H), 3.14-3.01 (m, 1H),
1.91-1.49 (m, 4H) - LCMS-ESI® (m/z) : C,H;;N;04 22
[M+H]"3t & & : 380.16 ; &I E : 380.2 -

BBl 95
FHEO-((13-ZHAIEEERBBRM-2-F)FE)-2-\ %
R(2.1.1]CHe-2-HEE =4k -T B 95-A f01 95-B (Y &

0
HO ]
HH )ij F4 HPLC
// _—
N, DIAD, PPh, No9 Lux 4E%-2
Boc

(+1)

BHIREBERA

M _REAEEES _H KA .35 mL 1.8 mmol)#E 1 ml
THF f A RBENMZSNFIE 3-GBFE)-2-F M EER[2.1.1]
S hE-2-FE =4-T B (285 mg > 1.34 mmol) + = i (425
mg > 1.62 mmol)#0 K B 25 % (240 mg - 1.62 mmol)7E 9 mL
THF 27 0CHAR  -BREREWHAE=Z R > #HF 90

872705 -250 -
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oE EWHELRS% > HEHXBERENIEQO-25% EtOAc/
CHEBIGEUREREENEIRESYZ 3-(I3-ZHEE R
Gl Rk -2-F)HF E)-2-SEER21ICK-2-FE=4H-T
B o LCMS-ESI" (m/z) : C;9gH,;3N,0, 2 [M+H] s & &
343.2; I MH : 342.8 -

& B% 2

® ShOEBE 3-((1,3-Z I & & Bl Uhuk-2-F ) B A )-2- 6 i
BR2.11CK-2-FE =4-T B (655 mg- 1.91 mmol)#
HFMH HPLC £ Lux BE&ER-2 ERLERZBBERRS
MURBENRESHREBEANZFME 95-AB - BT IE)
95-B(3 Z/EMIE) - BE 95-A: 144 mg - 98%ee (BY I
RERA) - BAR 95-B ¢ 242 mg > 49%ee (BH ILEERAI) -

B fl 96

@ LSV IcHEME
(IR,3R,11a8)-6- & -5,7- — ] & -N-(2,4,6- = & * H £ )-
2,3,5,7,11,11a-7X & -1H-1,3-25 B £k O 0F 3 [1,2-a] O 0% 3
[1,2-d]0E o -8- FF g f

872705 . .251-
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0]
H H |
N X
N o F F
0] OH

0
0" “OEt
£ . NaHCO;3
0
N _NH,NH, O oBn 6B
N N,
Bo% Boc  2)HCI
5.A 96-A 3) DBU
! 0
WN D& 1) KOH
NS So 2) HATU, DIEA
O OBn 2,4,6-F;BnBr
96-C
m /Ih TFA m /\/ i
O OBn
96-D
(EHIREBERAD)

& B 1

¥ KE B 0.5 mL> 103 mmoDIIZEFT Y 95-A(141
mg > 0.41 mmol > 98% ece> RMBEHIUBIILE)E 9 mL &
BPOBARLAE 70C THEHE 18 /NGFUREBERTEYH LB
L8z 96-A- HEHBEYREBEREREGRNUEHNY

i 17 -

A BR 2
872705 -252 -
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Y HE 8 96-A (0.41 mmol EE) - 96-B (430 mg» 1.25
mmol)FI B B2 4, 87 (69 mg > 0.82 mmol)7F 2 mL 7Kl 2 mL
LBETHNEEYMEZRTEME 18 N> HEKKERS
VAKMBYERNNRZBZE=Z2XR K2 A HELA
M EFE > BE > R - KEEBRYQ22 mg)FEHE
1.5 mL DCM 1 B3R IIE Ei f > 4 N HCl (4 mL)if 7

wmTHEME 90 N - BESYERBZE &2 8 B 2R £ %

o % - K7 6 mL HEPZHBMEGYM DBU0.3 mL > 2.0

mmol)#E 50°C T]‘f%ﬁi 90 i - AR RERESYWEW B

ER%w HFEHZEENA0-10% MeOH/DCM) 4 (L DL 2 #

96-C » LCMS-ESI* (m/z) : CyH,,N,05 2 [M+H]* 3 & (4 :
395.16 ; & ¥ {H : 395.2 -

58 3
# 96-C(112 mg > 0.28 mmol) - 1M 4 % 16 8 7K 78 i (1
@ L) ¢ mLEEA4 mL THF 8RS Y1 28 TR 3 A
o hBERCMACREERE BERN IM S4LE
KBBMAL > IEBEERR R - Bo6 2 THE
BoOBE RUEERG  c GEETERZ%  BRGEY
M%7 1.5 mL DCM o 3f 7 i = 9. % % B (62 mg » 0.38
mmol) + HATU(220 mg» 0.58 mmol)F1 N,N-— & K £ Z f#
(DIPEA)(0.15 mL > 0.86 mmol) - ¥t K EE S W EZET

MR 2 B DURR f 96-D - E LUK B AR T -

872705 - 253 -
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4 ER 4
W= ZB& (1.7 mL - 22.2 mmo)JIZ&ERF KB/ —F

Bz 96-D WHHHEKEASARLEREESEYE=Z R TEH
90 ;35 - A& A 1 mL iy DMF > RREREGEYMRERZ
~1 mL- @8 > H#E BB MR HPLC(ACN/K + 0.1% TFA)
WAL REEEY 96(RAMEBH ILBIEE) - '"H-NMR (400
MHz » DMSO-d¢) & 10.45-10.35 (m, 1H), 8.39 (s, 1H),
7.23-7.09 (m, 2H), 4.67 (dd, J = 12.6, 4.8 Hz, 2H), 4.53 (d,
J =5.5 Hz, 2H), 4.20 (dd, J = 11.9, 3.8 Hz, 1H), 4.05-3.95
(m, 1H), 2.96-2.88 (m, 1H), 2.16 (d, J = 7.0 Hz, 1H), 1.97
(d, J = 7.0 Hz, 1H), 1.68-1.60 (m, 1H), 1.53-1.45 (m,
1H) e LCMS-ESI" (m/z) : C,0H¢F3N304 Z [M+H] st & g :
420.12 ; I {E : 420.2 -

' 6l 97

&% 97 49 8 #5

(1S,3S,11aR)-6- & -5,7- — fAl & -N-(2,4,6- = & X B £ )-
2,3,5,7,11,11a-7X & -1H-1,3-53 B £ 0} 0g JF [1,2-a] o 0% 3
[1,2-d]0tk o - 8- FF g

O OH
(RABHIREER)

97

872705 -254 -
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IE&Y 97(49% ee > RKRAEYH LB L2 YR LE MK
& 96 W AXFERAFHEY 95-B (49% ee > KA R ¥ I8
LEVNRERGEELHINTMY 95-A & # - 'H-NMR
(400 MHz » DMSO-dg) § 10.39 (t, J = 5.7 Hz, 1H), 8.42 (s,
1H), 7.25-7.13 (m, 2H), 4.73-4.66 (m, 2H), 4.54 (d, J = 5.7
Hz, 2H), 4.20 (dd, J = 12.3, 3.9 Hz, 1H), 4.01 (t, ] = 12.4
Hz, 1H), 2.93 (dd, J = 6.7, 3.4 Hz, 1H), 2.19-2.14 (m, 1H),
1.97 (d, J = 8.3 Hz, 1H), 1.65 (dd, J = 10.4, 7.9 Hz, 1H),
1.49 (dd, 7 = 10.5, 7.7 Hz, 1H) » LCMS-ESI* (m/z) :

C20H16F3N3O4Z[M+H]+§+%1E © 420.12 5 %fﬁ’fﬁ :420.2 -

Bl 98

L&Y 98 Hy B4 14

(1S,4R,12aR)-3,3- = &, -7-58 -6,8- — fll & -N-(2,4,6-= & ¥
A £ )-1,2,3,4,6,8,12,12a- )\ & -1,4-55 B9 & — 0 oF 3f [1,2-
a: 1',2'-d]0tk o -9- B9 i Bx

872705 - 255 -
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I;iHO./l) HHO‘\ 2) HH? 3)
gj)\o DMP 0" DAST - ¥ -*““ko/ LiBH,
o N —_—
HO . N, N,
H Boc 0] Boc F Boc
H H
98-A

98-B 98.C
0
oy HH 5)
F% Mitsunobu e %f \N NH,NH,
N —_—
F ‘Boc N,
H F M Boc
78-D . 98-E
AN Q 6) NaHCO;
F 5%‘ NF; O N O T) EZmRPZAN HC
N, + 8) DBU/MeOH
F Boc O o) )
H O Og
n
98-F 908G
o)
HH - HH 0 R
E 5 NS O 9) LiOH RAL .
- T G 10) HATU, ) 0
“Bn O OH
98.H 11)TFA o8

7

% 98-A(0.5g 1.87mmol)A i DCM(20 mL)H if £
SERTAAME 0C - B AMBE-F T i Bk (Dess-
Martin Periodinane)(1.59 g 3.74 mmol) - ¥ 8 & W £ 8
TH#E#H 2 ho B Na,S,03/NaHCO; (7 1)EEFI KA K (160
mL)ZERIAEFZNEBHEZ _EHE E - § DCM HHEE
MER_KX -BGEHZ2AEBRESERBERNEZBERRYE - 7
HMeREMEEWE LA 0-20%MeOH/DCM @ HHEE Y
DL it 98-B - 'H-NMR (400 MHz » & {§-d) § 4.34 - 4.05

(m, 1H), 3.97 - 3.75 (m, 1H), 3.69 (s, 3H), 2.89 (dd, J =

872705 - 256 -
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4.4,2.1 Hz, 1H), 2.30 - 1.97 (m, 3H), 1.56 (d, J = 11.3 Hz,
1H), 1.35 (s, 9H) - LCMS-ESI" (m/z) : C,;3H,;yNOs =
[M+H] 5 & {8 : 269.13; &3 {H : 270.78 -

& B 2

£ 0C F## 98-B(504 mg - 1.87mmol)fE DCM(15
mL)FHER - % DAST(ImD)BFNEREREY - EE A
THEEBEBRZZ KBRERESGDWAHEZE 0C - 818 #F
fIg Al NaHCO;3(10 mL) - R &Y A DCM ZFEEl — R if &K
@ Na,SO, 820 - R 2% @ #AHZBEBEMZE 0-50%
EtOAc/T it ML B & M UL E &£ 98-C - 'H-NMR (400
MHz > & {5-d) 6 4.45 - 4.18 (m, 1H), 3.85 (m, 1H), 3.72
(d, J = 1.5 Hz, 3H), 2.72 (ddd, J = 5.1, 3.2, 1.6 Hz, 1H),
2.27 - 1.52 (m, 4H), 1.41 (d, J = 21.9 Hz, 9H) - '’F-NMR
(376 MHz » & {5 -d) 6 -91.72 - -93.99 (m), -113.65 - -
115.98 (m) e LCMS-ESI" (m/z) : C,3H,oF,NO, ~ [M+H]"&}
BAE : 291.13 ; I ¢ 291.55 -

4 ER 3

R E THF 522 2.0 M LiBH, (2.4 mL > 4.8mmol)
B > ff 0°C F# 4 THF(Q20 mL)®d ~ 98-C(476 mg -
1.634mmol) - R GV AREEZRLEHR 4 h- FXER
EYHEKERILA EtOAc KM NH,.Cl HREB(LEH — &
Hy) - B _EME BEZR BEEIEBEKE K 2§

D

5—’\—

872705 - 257 -
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(Na,SO4)» B4 - 98-D Y HHHEEYWHEEERNR THESF
EX o LCMS-ESI" (m/z) : C;,H,,F,NO; Z [M+H] 5t & (4 :
263.13 ; 2% IB{H : 164.10 -

& B8R 4
F£ 3% i1 DIAD(0.642 mL » 3.26mmol)B% » # 0°C ;& 1 8

BE1f THF(10 mL)® > 98-D(1.634mmol) - Bk B 35 B2 (0.36
g > 2.4 5mmol)fl PPh; (0.855 g> 3.26mmol) - {12 % °
MBEASMEOCTEEIOnn IABEZTETE 16 h &
H A EtOAc K& NH,Cl %% - ## 5 min Z 1% » &Y
BRI _EEsHE - SHAEBRERSEKERK L8
(Na,SO04) » RBR%E - #H A 0-50%EA/Hex fF HBWMKZ
HEBEERAMCEMUEYUES 98-E- 'H-NMR B Z (@
EEEYHNESY - '"H-NMR (400 MHz » & {5-d) 8 7.89
- 7.80 (m, 2H), 7.78 - 7.66 (m, 2H), 5.02 (ddt, J = 16.6,
12.5, 6.3 Hz, 1H), 4.24 (d, J = 71.8 Hz, 1H), 4.10 - 3.92
(m, 1H), 3.83 - 3.51 (m, 2H), 2.46 (s, 1H), 2.21 - 1.98 (m,
2H), 1.87 - 1.62 (m, 2H),1.31 (d, J = 8.5 Hz, 9H); '°F-
NMR (376 MHz » & {5-d) § -91.22 - -93.58 (m), -113.20 -

-115.45 (m) - LCMS-ESI® (m/z) : C,0H,,F,N,0,4 2 [M+H]"
HHEE o 392.15; I ME : 393.3 -

& B S
£ Em N & KS M (mL) 0 2 98-E(696 mg »

872705 - 258 -
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1.774mmol) £ EtOH(1OmL)F W B R K & Fi e B RE = A
TH#2h- SEESYHZH (30 mL)# B M /£ @ JE 2 i fF
0C T#H# 60 min- IR KB I K BB EIE CH,.CIL,
THBER HEREHEILEBHSREWNEZEYREB LA o-
20% MeOH (0.2% TEA) /DCM @it LA &E 4 98-F - '"H-NMR
(400 MHz » & {5 -d) & 4.91 (p, J = 6.2 Hz, 1H), 4.29 - 3.97
(m, 1H), 3.36 - 2.93 (m, 2H), 2.49 (qt, J = 8.8, 5.2 Hz,
2H), 2.08 (dddd, J = 25.5, 14.0, 7.1, 4.9 Hz, 1H), 1.89 -
1.49 (m, 4H), 1.41 f1 1.21 (d, J = 6.2 Hz, 9H) - ""F-NMR
(376 MHz » & {5 -d) & -91.63 - -93.16 (m), -113.11 - -
115.08 (m) e LCMS-ESI* (m/z) : C;;H,,F,N,0, 2 [M+H]":}
BE :262.15; IE  262.8 o

Bk 6~ 7% 8

¥ 98-G(375.8 mg: 1.55 mmol) - 98-E(370 mg > 1.41
mmol) 1 NaHCO;(261 mg > 3.10 mmol) 7f K (5 mL) #0
EtOH(S mL)F N EEWAEZR THEH 2 h- HREWH K
P fEEE XA EtOAc(x 2)EH - MZEWM YW & fHf » & &
(Na,SO4) » iRME » REEZPEBEUEMRMER A- LCMS-
ESI* (m/z) : [M+H]* 591.59 - ¥ CH,Cl, (5 mL)th 2 i &!
A(1.38mmol)IRIIAE ZE % (S mL)fr > 4 N HCl- FEE T
2h 2% KEECGYREZE BHHERLFLEZE —-RXI
HEZPEBREUREMSEESR B & B(1.38mmol +
0.442mmol)f1 DBU(3 mL > 11mmol)7F # 7K MeOH(15 mL)

872705 - 259 -
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T SOCH#EH 40 min- BEEYWRE - BHMERH 0 -
20% MeOH/DCM fE B B B 2 S BR B 174 (80 g B )41k
e LLE 4 98-H LCMS-ESI' (m/z) : Cy3H,,F,N,05
[M+H] st E{H : 444.15; & B {E © 445.36 (90%), 431.18

(10%)

S EE 9~ 10 F1 11

ER T BGEHEUES 41 2SS BEFTURMFAE
{E&Y 98 - '"H-NMR (400 MHz > & {§-d) 6 10.29 (d, J =
6.1 Hz, 1H), 8.34 (s, 1H), 6.65 (dd, J = 8.7, 7.5 Hz, 2H),
4.83 (s, 1H), 4.72 - 4.58 (m, 2H), 4.36 - 4.10 (m, 2H), 4.05
(t, ] = 11.5 Hz, 1H), 2.97 (d, J = 4.4 Hz, 1H), 2.49 - 2.08
(m, 3H), 2.12 - 1.94 (m, 1H) - "F-NMR (376 MHz » &, {5 -
d) & -92.08 - -93.57 (m, 1F), -108.92 (ddd, J = 15.1, 8.8,
6.3 Hz, 1F), -109.30 - -110.65 (m, 1F), -112.16 (p, J = 7.3
Hz, 2F) - LCMS-ESI* (m/z) : C,,H,¢FsN;0, Z [M+H]*:+ &
B @ 469.11; 33 {E : 470.23 -

B Hl 99

L& 99 89 B 14
(1R,3S,4R,12aR)-7-¥& -3-FF £ -6,8- — il & -N-(2,4,6-= &
A )-1,2,3,4,6,8,12,12a- /\ & -1,4-58 B & Z 0k 0g 3 [1,2-
a: 1',2'-d]0tk o -9- 5 i R#
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N AN
O
O OH
0] H H O
H i o ”Tebbe o 2) H o’ 3)LiBH,
0]
N "PAOH/C N.
“Boc (o] EtOH Boc
H H

99 B 99-C
H H
OH 4) Mitsunobu 5)NH,NH, 7 NH,
. N\Boc
H
99_E 99‘F
0o 6) NaHCO3 HH 0
O N 0N 7)HC WO/\
+ \/O \' N A
O 8)DBU H 0
O ~Ph O O _Pn
99-G
9)LiOH NI
10)HATU N o

H
11) TFA O OH

B 1

¥ Tebbe KB (EHEXH > 0.5 M> 14.85mL > 7.42
mmol )Y B R E O0OC TMZE 99-A (1 g 3.71 mmol)fF
THFQ20 mL)FP ZHBHBR - RNz k> FREERIEEH
MAEZERLEZRTESE 2 he FHE 0C THRMEERM
NaHCO; BB /N LW ERKIE  REREVEEZ R THEEE
15 768 - BEEYREBYWELTBHE UTHEHB BN
DCM(1: DK KR - sBZEEZER  HERYESHIL

872705 - 261 -
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HFEZTRE  HEDHELEWNZEZEYBER LR 0-50%
EtOAc/T i H A LB 62 9 LA IR £ 99-B - '"H-NMR (400
MHz > & {5-d) 6 5.06 (dt, ] = 48.6, 2.6 Hz, 1H), 4.73 (d, J
= 7.0 Hz, 1H), 4.42 (d, J = 61.8 Hz, 1H), 3.81 (d, J = 48.2
Hz, 1H), 3.73 (d, J = 1.6 Hz, 3H), 2.74 (dd, J = 9.4, 4.4 Hz,
1H), 2.38 (ddt, J = 13.5, 4.5, 2.5 Hz, 1H), 2.18 - 2.06 (m,
1H), 1.99 (dt, J = 10.2, 2.4 Hz, 1H), 1.58 (s, 1H), 1.42 (d,
J =25.5 Hz, 9H) - LCMS-ESI* (m/z) : C,,H,;NO, ~Z [M+H]"
HEE :267.15; I : 267.65

& BR 2

¥ 99-B (675 mg » 2.506 mmol)fl 20% Pd(OH),/C (500

mg)fE EtOH(50 mL)FHEEYWE H. RBE TH#EH - §ES
BB RELBELEEREBEUESE 99-C - 'H-NMR
(400 MHz > & {5-d) 6 4.23 - 3.99 (m, 1H), 3.77 - 3.64 (m,
4H), 2.55 (d, J = 4.8 Hz, 1H), 2.14 - 1.86 (m, 3H), 1.42 (d,
J = 24.2 Hz, 9H), 0.96 (d, ] = 6.6 Hz, 3H), 0.85 (ddd, J =
12.5, 4.8, 2.4 Hz, 1H) - LCMS-ESI" (m/z) : C,;4H,3NO,
ZIM+H] 5 E E ¢ 269.16 ; &I {E : 269.69 -

2B 3

ERIMAE THF $22 2.0 M LiBH4(3.7mL > 7.46
mmol)i » £ O0C T##AE THFQR0 mL)f X 99-C(670
mg - 2.488 mmol) - W EEWHEZERLBIE 4h- B K

872705 -262 -
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FEREYM M KZERIL A EtOAc K & A NH,Cl i ¥ (— 4 H,
BL) “HEHESBEZE KAEARBOBABKER L&
(NaySO4) » B - KHME 99D HEKANT —
B® o LCMS-ESI® (m/z) : C3H,;NO; 72 [M+H] 3+ & f
241.17 ; % 1H  241.76 -

S B 4R S
® TR ANS GREABEURNZEEN 41 TS RET
BLEE# 99-F « LCMS-ESI" (m/z) : C13H4N,0, Z[M+H]+§+
B : 240.18 ; S IH/E 1 241.2 -

T 6~ T7H 8

FE 6 TH SGHEREURZEER 41 v TR #E
fTLLE & 99-G - LCMS-ESI™ (m/z) : Cy4H,6N,05 2
[M+H] 5t & {E : 422.18; 2 IH(H : 423.21 o

S E% 9. 10 1 11
HeIRAERHEUER 41 2 PR ETURBRLES
#) 99 « '"H-NMR (400 MHz » & {§-d) 8 11.71 (s, 1H), 10.36
(t, ] = 5.7 Hz, 1H), 8.28 (s, 1H), 6.63 (t, ] = 8.1 Hz, 2H),
4.63 (t, J = 5.4 Hz, 3H), 4.12 (dd, J = 12.3, 3.5 Hz, 1H),
3.83 (t, J = 12.3 Hz, 1H), 3.67 (dd, J = 12.3, 3.4 Hz, 1H),
2.64 - 2.52 (m, 1H), 2.30 (ddq, J = 10.5, 7.2, 3.6 Hz, 1H),

2.13 (td, J = 12.1, 4.4 Hz, 1H), 1.82 - 1.63 (m, 2H), 1.24

872705 - 263 -
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(d, ] = 3.3 Hz, 1H), 1.04 (d, J = 6.9 Hz, 4H), 0.90 - 0.79
(m, 1H) - "*’F-NMR (376 MHz » & {§-d) & -109.20 (ddd, J =
15.0, 8.8, 6.2 Hz), -112.03 (t, J = 7.0 Hz) - LCMS-ESI"
(m/z) : CpyHyoF3N3;0, Z [M+H] 3T B {H : 447.14 5 34

448.32 o

B Hl 100

{E& ¥ 100 /Y 2 {5
(1R,4R,12aS)-N-(2,4- " & % B £ )-7-58-6,8- il & -
1,2,3,4,6,8,12,12a-)\ &, -1,4-

({8 Z & 1% (ethano) Z ML 0E I [1,2-a © 1',2'-d]0E T4 -9 - HF B %

872705 - 264 -
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N H THF
Boc

100-A

Hydrazine LQ{NHZ + 07
N H O No

Ay
Boc

100-D

MKOH
HATU F

1) HCV —Efx

o)
OH
ﬁé{ BABBZIRE N
N H PPh,, DIAD "
Boc » N H
THF, 1t Boc
100-8 100-C
o)
0™ NaHCO,
EtOH/H,0

O OBn

100-E

2) DBUITol

HH i
: :“;;A(%/\
NI
) 0
(o] Bn

100-G

Forcord, =

O OBn

100-H

Sfxﬁ

O OH
100

. %A A

#% £ THF(20 mL)$ >~
100-mL rbf - & K fER &
HE B (E THF 2 2N 17.6 mL) - R KK ERS
- KR ERE
- RMEZ% HBAOAERHCKEE-EA R

R R
(8 mL) DL % W & FE

BT Z Combi Flash (40 g
100-B - LCMS-ESI?

¥ Ll te 3
242 o

872705

100-A(2.0 g 7.8 mmol)#E A
AEE 0C - R AMEM K =
) &
A allElZE 0°C - 0 E

EH - FIEMZE)MLER

(m/z) : [M+H]" % 3 &

- 265 -
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& B 2

Y 7 THF(30 mL)$ 2 100-B(1.8 g 7.4 mmol) ~ = %
B5(4.3 g 16.2 mmo)FIBkEE T fF (1.8 g » 12.2 mmol)#E A
100-mL rbf- REBREREWLAZE 0OCHBEHE - &
DIAD(3.2 mL - 16.2 mmo )@ N EKEEEY - #F KIE
RAVEZETEHBER - BE2% HEHERCKE-
EA {E BB H & 2 Combi Flash(80 g & » Fr{f = 5 )4t
LB e LI #t 100-C o LCMS-ESI” (m/z) : [M+H] %
B 371

\F
58

3

B EKEY (1.7 mL)JI £ 100-C(2.5 g 6.8 mmol)7E
EtOH(50 mL)# AKX - KRR EESYWMNHAZE 70C B # #
3N - BEKREERZEZ  BREKRRBMWEIEM 100-D-
LCMS-ESI* (m/z) : [M+H] & 3 : 241 -

5

& B 4

¥ 1 Z B30 mL)r 2z 100-D (1.6 g 6.7 mmol)Fl
100-E (2.3 g 6.7 mmol)% A 100-mL rbf - # 7£ /K (30 mL)
P ZHRBEEAM(1.2 g 1.4 mmo DI ERERS Y - RI&EHK
REREMEZERTHEHEBAR - KES®WHA EA (200 mL)
MRIEAKQC)E®R - B KEHSH EA (1 X\)ER - B#
B o aff 52K (NaSO.)» RBRH - HHR 100-F &

872705 - 266 -
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BEE - S HEAETHERNTMESEE - LCMS-ESI' (m/z) :
[M+H] 4 B & © 569 -

B S
B H 4 N HCl /ZE % (38 mL)$ > 100-F(3.7 g~ 6.5
mmol)4 A 100-mL rbf- ARG R EREESYEZ R T HE
1L /Nl - REEZR BT 32 ¢ PHEY - KPR
® DBU(5.1 g 33.8 mmol)F A1 H % (100 mL)F - & K fE R
EYMAZE 1I0CHEBEH 1 NE - BREZR FHEAC
$E % -EA fE BB #7/R Z Combi Flash(80 g B » FREA >
BB YR M 100-G - LCMS-ESI" (m/z) : [M+H]"
BIME - 423 -

& B 6
¥ 1 THF & (20 mL)f1 MeOH (20 mL)Z~ 100-G (2.0
® g 4.7 mmol)# A 100-mL rbf- ¥ IN KOH (18.9 mL)jii &
REREY ABHBREREYEZRTEE 1 /N6F - #
BRI IN HCl (189 mL)K B &ML - BEZ1R > B
BREBEEEOGC x)—REEE - K028 g 0.72
mmol) ~ 2, 4-— & X FE (0.2 g 1.44 mmol) » N,N-Z— B ¥
E Z B (DIPEA)(0.47 g 3.6 mmol)f1 HATU(0.55 g 1.44
mmol)}& i /£ DCM (20 mL)$ - R IEREWEER T &
BE2/NEE - BIREYWHA EA(100 mL)#% % & FH 88 f1 NaHCO;
(2x) ~ 8F1 NH,Cl 2x)%EHAME#E NaSO, &1 - BE

872705 - 267 -
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% FEHEREEWMZEWYWB LHC-EtOAc di{bZEHH
) DL R £ 100-H - LCMS-ESI™ (m/z) : [M+H]" % R 1 :
520 o

& B 7

¥ 1 TFA(5 mL)dr Z 100-H(0.36 g 0.69 mmol)iE A
50-mL rbf- R ERESYEZE R THME 3008 - B@EZ
% HEHEREEWEEWRB LA EtOAc-MeOH 4fi {t 3% HH &

YLl & 100 - '"H-NMR (400 MHz » & {5 -d) & o
12.25 (m, 1H), 10.47 (t, J = 5.9 Hz, 1H), 8.30 (s, 1H), 7.58
- 7.29 (m, 1H), 6.98 - 6.50 (m, 2H), 4.62 (dd, J = 14.8, 4.9
Hz, 3H), 4.22 (t, ] = 12.2 Hz, 1H), 4.14 - 4.07 (m, 1H),
3.96 (dd, J = 12.2, 3.1 Hz, 1H), 2.26 - 1.44 (m, 9H) - "°F-
NMR (376 MHz » & {5 -d) 6 -112.38 (t, J = 7.7 Hz), -114.78
(q, J = 8.5 Hz) - LCMS-ESI" (m/z) : &I (& : 430 -
@

B A 101

L&Y 101 o 8

(1R,4R,12a8)-7- % -6,8- — fAl & -N-(2,4,6- = & ¥ B £ )-
1,2,3,4,6,8,12,12a- )\ &, -1,4-({# Z £ #& (ethano) = I} IF 3F
[1,2-a  1',2"-d]0t W -9- HF B B

0] F
H H
N NS0 F

872705 - 268 - S
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F

| - o
HH 7 1) KOH SN
:Z s
D I 2)HATU | NI AL T
N AN A, ) o F F
o I Hmh O 0Bn
n
F

F 101-B

O OH

. 101

B 1
¥ £ THF(2 mL)fl MeOH (2 mL)¥f 2~ 101-A(0.3 g
0.72 mmol)# A 100-mL rbf- & IN KOH (2.1 mL)II E K
EEEY RERBKREREYWEZRTEME | IEF - #H
APl IN HCI(2.1 mL)BREMBEL - REZ%&  BEGY
BEHEG x\)—HELEE - HHBMEK0.72 mmol) ~ 2, 4, 6-
® =% X H B (0.23 g 1.44 mmol) - NNN-Z B K & Z %
(DIPEA)(0.47 g 3.6 mmol)fl HATU(0.55 g 1.44 mmol)
BT DCM 20 mL)d - R EREVWEZR THEE 2 /0
B - #REYHA EA (100 mL)#% # & A 81 F1 NaHCO;3(2x) -
B A0 NH,CIL(2x) % #4548 Na,SO4 82 k& - ,%@2@ ' F& H
EREMELYE L AHCKE-EtOAC é%fb%ﬂﬂﬁ%%u%{#
101-B - LCMS-ESI" (m/z) : [M+H] & & : 538 -

& ER 2

872705 - 269 -
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% 1 TFA(S mL)dfr 2z 101-B(0.36 g 0.67 mmol)#E A
50-mL rbf- (R EREYMEZRTHEAN 30 08 - BEZ
% HAHENEWAGEWRB LA EtOAc-MeOH #fi 1L 3% fH &
¥ BLIR {5 &% 101 - '"H-NMR (400 MHz » & {§ -d) &
12.11 (s, 1H), 10.40 (t, J = 5.8 Hz, 1H), 8.28 (s, 1H), 6.91
- 6.39 (m, 2H), 4.62 (ddd, J = 25.0, 6.5, 2.8 Hz, 3H), 4.21
(t, ] = 12.2 Hz, 1H), 4.09 (dd, J = 12.5, 3.0 Hz, 1H), 3.93
(dd, J = 12.2, 3.1 Hz, 1H), 2.35 - 1.39 (m, 9H) - '°F NMR

(376 MHz » & {5-d) & -112.38 (t, J = 7.7 Hz), -114.78 (q, J ¢
= 8.5 Hz) - LCMS-ESI* (m/z) : 835 (g : 448 -
g6 102
iE&Y 102 #y &
(1S,4S,12aR)-7- ¥& -6,8- = ff] & -N-(2,4,6- = & * H %% )-
1,2,3,4,6,8,12,12a- )\ & -1,4-(f# Z % 1% (ethano) = It 0¢ F
[1,2-a: 1',2'-d]0t o -9- B R B o

HOH 0 F |

N
1 N"So F F
O OH
102

872705 -270 - S
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\ OH Boc

. .
Léyﬁ/o wx ﬁéy OH _BEEE £§/H 3
N <K THF N PPh,, DIAD N

Boc THF, r.t. Boc
102-A 102-8 102-C
o]
H N
Bt . fy ,,,,, . o " NaHCO,
N
N \NH2 ~ o EtOH/H,0
Boc O OBn
102-D 102-E
ﬁ 0 HH Q
v NN o\ 1) HOl T : N o
. Boc HO g N o
~~ o} 2) DBUITol H :
O OBn O OBn
102-F 102-G
1) KOH &,‘V\ /\@ TFA
2)HATU
/j@\ 0 OBn
F F 102-H

§ o F
o
N
) NS0 F F
([ o OH

102

& BR 1
% 1 THF(20 mL)$ >~ 102-A(2.0 g 7.8 mmol)# A
100-mL rbf- R EREW LA ZE 0T - @R MM Kx =
BBt (£ THF 12 2N 17.6 mL) - RE KR EREDE
0 THEEAR  BREREEYWAAIEETE 0C - &0 HE
B mL)UEKRIE - RiEEZ% » #FHFEHCHKE-EA R
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B Z Combi Flash (40 g B > FRER Z &)L &
) bL R it 102-B o LCMS-ESI™ (m/z) : [M+H] & ¥ (& :
242 o

& B 2

¥ 7 THF(30 mL)¥ 2~ 102-B (1.8 g» 7.4 mmol) ~ = ¥
BE(4.3 g 16.2 mmol)FIEKEE 55 B (1.8 g 12.2 mmol)gE A
100-mL rbf- RAEBRERGMWALHAE 0OCHEBH - &
DIAD(3.2 mL> 16.2 mmoD)IBEMERKEREY - KK JIE
REVMEEZRTHERBER - BREZ% HHOHFEHRCKE-
EAE BB ARZ Combi Flash(80 g B » FIEMH Z&H)H
L e DLt 102-C - LCMS-ESI* (m/z) : [M+H] % 3§
B :371-

ZER 3

HHEKEY (.7 mL)J0E 102-C (2.5 g 6.8 mmol)
£ EtOH (S0 mL)¥MBE R - R EESYWIMEHZE 70C A
BEINE  -BEREZEBZ%Z  KERBRSEUREME 102-
Do LCMS-ESI" (m/z) : [M+H]"3 ¥ H : 241

& BR 4
Y ZBEG0 mL)d 2 102-D (1.6 g 6.7 mmol)F
102-E (2.3 g 6.7 mmol)#E A 100-mL rbf- & 7 7K (30 mL)

FTZREBEAMN(.2 g 1.4 mmo)JIZEREREY - R&EK
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KRERGYEEZR TRHEBAR - KESYWHA EA (200 mL)
MRBRMEKEC )RR - BAKERSH EA (1 x)ZER - HiE
AWE TG0 > 2R (NaySOy) » RRHE - HHE® 102-F £
SHE-SHAETERRTEDE - LCMS-ESI" (m/z) :
[M+H] 8 B (& * 569

B S

e #E 4 N HCl/Z B % (38 mL)® 2z 102-F (3.7 g’ 6.5
mmol)$E A 100-mL rbf- A REREMEZR T HEH
1 /N - RBEZ% > BF 32 ¢ 7HY - -HK+HEYDA
DBU(5.1 g > 33.8 mmol)F fZ j* B 3 (100 mL)d - & X fE R
SYIFAE 110CHMHF 1 N - REZ% > HHEHACS
fEJdE-EA fE B S % 2 Combi Flash(80 g &4 » Fr{EH >~
BB WA 102-G < LCMS-ESI™ (m/z) : [M+H]"
BIHME - 423

& ER 6

# £ THF (2 mL)fI MeOH (2 mL)®# > 102-G (0.3 g -
0.72 mmol)3# A 100-mL rbf- ¥ IN KOH (2.1 mLYIIE K
EEEY ABRKBNEREYEERTEE 1 /N - #H
Al IN HClI 2.1 mLY¥REREWEIL - BEZ% B
RGWEBRERGC)—EHZEE - ¥ HEHEEO.72 mmol) ~ 2
4, 6-Z=HAEAHH(0.23 g 1.44 mmol) - NNN-Z B R E Z &
(DIPEA)(0.47 g 3.6 mmol)f1 HATU(0.55 g 1.44 mmol)
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BEE DCMQR20 mL)F - ¥ REREVMEZRTHEHE 2 /)
B - BRS YA EA (100 mL)# ¥ & A 82 f1 NaHCO;(2x) »
870 NH,CI(2x)ZE & I 4538 Na,SO, §50% - B2 1% > # M
EHEBWEEWE L ACKk-EtOAc 4L % H 8 9 DL fit
102-H - LCMS-ESI® (m/z) : [M+H] & F : 538 -

& BB 7

Y1 TFA(5 mL)$ 2 102-H(0.36 g 0.67 mmol)#E A
50omL rbf - REREGEYMEZEZR TEH 30 08 - EHEZ
% HHEHEHEWEAEWRB LA EtOAc-MeOH # 1b 3% fH #
LR {ES& Y 102 - 'H-NMR (400 MHz » & {§ -d) §
12.13 (s, 1H), 10.40 (t, J = 5.8 Hz, 1H), 8.28 (s, 1H), 6.64
(t, J = 8.1 Hz, 2H), 4.89 - 4.41 (m, 3H), 4.22 (t, ] = 12.2
Hz, 1H), 4.09 (dd, J = 12.3, 3.1 Hz, 1H), 3.95 (dd, J =
12.1, 4.1 Hz, 1H), 2.45 - 1.60 (m, 9H) - '"F-NMR (376
MHz > & {5-d) & - 109.26 (ddd, J = 15.1, 8.8, 6.3 Hz), -
111.99 (t, J = 6.9 Hz) - LCMS-ESI" (m/z) : 23 {4 : 448 -

B 6 103

{E&Y 103 Y8
(1R,4R,12aR)-2,3- = & -7- £ -6,8- = il & -N-(2,4,6-= & *
5 )-1,2,3,4,6,8,12,12a- /\ & -1,4-28 B A — O o 3 [1,2-
a: 1',2'-d]0t M -9- 5 B

872705 -274 -
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i H o) F
g N N
Fo O F F
O OH

7
2 v
HO/,, s -\‘\&O 1)Pd(OH)2, Hz H O\\
HO DCM, -78 C 2) Boc Ef . A N)’O
DIPEA, 2-MeTHF 4 ><
103-A 103-B
H 1) DIAD, PPh; H
LiAIH, F\/@-\“\on %éﬁiﬂm Fji\\_.o\NHz
—— = N 2 N
° ~ O a3
THF,0°C F o)f >< 2) KA F O)—o><
EtOH .
103-C 103D
0 |=
oY o~
2
/
no O j;\‘A OH 1)HATU DIPEA Fj:/\'/\
NaH003 MeOH F DeM [ |
2 Hal 2) MgBr,
3 DBU ACN, 50 °C
MeOH, 40 °C 103-E
& B 1
2 e
BB 5,6-Z R -2-((S)-1-FEZE)2- S HeEE2.2.1]1F

ft -3- B B8 (1R,3R,4R,5R,6S)-FH 5 (2.0g > 6.9mmol) 7
DCMQTmL) T WS R EZK/REFBR L2801 E-78C - £ H
BREE R DAST (2.18 ml - 16.48 mmol)I E LA K - #
BRE-T8SCTHH 3008 ZHEBHEEZBPEWE > #
i@ mBAEZER  UEERBTEE—/NE - KHBLE
ERREERSYEBEBMNEMMBKE S M (150mL)H B # 5
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BMEREER  KZERBI>BERE Z&F KB 2 R K
B -BEeEMZABELBERESELR BELEEESTR
i o BEWEBEWNE(-28%ZBZE/CR)GEHEEEY
DLt 103-A - '"H-NMR (400 MHz > & {5-d) & 7.43-7.16
(m, 5H), 5.01-4.60 (m, 2H), 3.85 (q, J = 7.1, 6.6 Hz, 1H),
3.55 (s, 2H), 3.53-3.42 (m, 2H), 2.76 (dq, J = 5.1, 2.0 Hz,
1H), 2.19-2.07 (m, 1H), 2.03-1.88 (m, 1H), 1.39 (d, J = 6.7
Hz, 3H) -

B 2 F0 3
4 20% PdOH/C(1.14 g 1.62 mmol)JIE 103-A(0.96

g 3.24 mmol)fE Z B (36.01 mDF 1.25M HCI-Z & (4.09
m)bEBER BRIREERE TEHE 22 N6 - KB

BW 1% > Ff EtOH MM IEM > WEBEEZTEW
FHLRMHEANEREZEY > HEE B 3.24mmol AR
T — 4 B o« LCMS-ESI" (m/z) : CsH,,F,NO, Z [M+H] st &
B 192.08; & HME : 192.110

B NN-ZEKFEZKO.56 ml> 0 mo)JI EFE 2-F &
PO UK T (32.43 ml)h 2 AR B FE 6% 4 (0.62 g 0 3.24 mmol)l
“hRBE Z-=%-THE(1.06 g 4.86 mmol) - 5ERLE » K
MEREERESY » ZWP EtOACx)HF k& A K E 7 H K
G GO BZR(NaySO,)» RBW - HAWEEEEN
7% (0-55% EtOAc/C Ji )4 16 5% 6% ¥ DUIR £ 103-B - 'H-
NMR (400 MHz > &1{5-d) & 5.12 - 5.01 (m, 1H), 4.92 (s,

872705 - 276 -
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1H), 4.49 (s, 1H), 4.14 (d, J = 14.7 Hz, 1H), 3.75 (s, 3H),
2.91 (s, 1H), 2.24 - 1.98 (m, 2H), 1.47 (s, SH), 1.38 (s,

5H) - LCMS-ESI" (m/z) : C,3H,,F,NO, Z [M+H] "+ & (& :
202.13; I {E : 291.75 -

& R 4

Rl 4E THF(4.65 ml)sh 2 1.0 M LiBH, 8§ » f£.K3
8 # 103-B (0.68 g > 2.33 mmol)fE THF(15 mL)% 89 % &
WikAMSRESYE OC THEE 30 458 » hEFFHEHE TLC #ET
ExTx® KREBRBE®W/NLAKO3 mL) » K% H
NaOH(~15% » 3.5M » 0.3 mL) » #ZE &% H 547K (0.9 mL)j&E

- HREWEZERTEE 15 58 MBAEMRERKZ ppto
AZBEBRMBGE LFRMUREMH” 103-C - 'H-NMR (400
MHz » £ {5-d) & 4.83 (s, 1H), 4.56 (d, J=10.5 Hz, 1H), 4.37
(s, 1H), 3.78 - 3.47 (m, 3H), 2.76 (s, 1H), 2.36-2.18 (m, 1H),
2.17-1.98 (m, 1H), 1.55 (s, 1H), 1.48 (s, 9H) -

B S H 6
¥ 103-C (0.59 g+ 2.25 mmol) - ELKEE 25 B7 (0.53 g » 3.6
mmol)f1 = B (1.3 g 4.95 mmol)#F THF(11l mD)H #E &
MEKSEFTLE  FNBE_FB_-ERWNE0.97 ml:>
4.95 mmol) - REKECYWMHBEZERLEH 14h AR
EEZTRE BERUESHRIBT B 1 h REIE
HERLAFREERE - BFEHYEERERENEA0-31-91%

872705 -277 -

L8



201441224

EtOAc/Ci )Mt BB YU RSB EREZ R A LS (R
#® 2.25mmol BYE ¥ ) o LCMS-ESI" (m/z) : C,0H,3F,N,0,
Z[M+H]"s+ & {E : 393.15; W E : 392.77 o

R Z AL SY(0.88 g 2.25 mmol)M K & ff
(0.46 ml> 9.52 mmol)7E Z B (22 ml)F HY AR 60C T #&
H2h - BREREMEKBRAZLA > AiNZ B A0 m)if
BREYEHE 3Omin - BFEAMPHRZIEBL K EREEE
TR®EE UESLE 103-D 'H-NMR (400MHz > & 1{5-d) §
5.17 - 4.61 (m, 2H), 4.37 (s, 1H), 3.80 (s, 1H), 3.11 - 2.77
(m, 1H), 2.01 (s, 2H), 1.87 (s, 1H), 1.83 (d, J = 7.4 Hz,
1H), 1.46 (s, 9H), 1.30 (d, J = 6.4 Hz, 1H), 1.27 (d, ] = 6.3
Hz, 3H) - LCMS-ESI* (m/z) : C;,H,,F,N,0, 2 [M+H]"3} &
8 : 263.15; & HE * 262.86 -

SR 7-8F1 9

it& 103 HBLUELUR{EEY 60 7y 5 FEH 103-D
RE 4I-EMERQAC-ZFRFAE)FHALEQI-ZEFE)
FRME BE-FREGEBYEELE EFENUBEBLEERA
) o '"H-NMR (400MHz > & {5-d) & 8.08 (s, 1H), 6.46 - 6.27
(m, 2H), 4.95 (d, J = 53.5 Hz, 1H), 4.65 (d, J = 54.9 Hz,
1H), 4.45 (s, 1H), 4.33 (d, J = 5.6 Hz, 2H), 3.84 (t, ] = 3.6
Hz, 2H), 2.75 (s, 1H), 2.28 (p, J = 1.9 Hz, 2H), 2.20 (s,
1H), 1.91 (dd, J = 33.3, 15.2 Hz, 1H), 0.95 (s, 1H) o
LCMS-ESI® (m/z) : C,,H,;FsN;0, = [M+H]" ¢+ & # :

872705 -278 -
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470.11 ; & HE © .470.13 -

R =2
=l 104
B MT4 @2 3% FE 50

R ER MT-4 R ETZHRBEESN > £ 384-7L 5

MR EF S > & 0.4 pL &9 189X I B E > /¥ DMSO &

® B 3 BEEWRBLSYINE 40 pL Z £ &5 8 & (RPMI
1640 ~ 10% FBS -~ 1% EWMIB/SEME - 1% L-BEHEERE -
1% HEPES)(10 B &) > — =W -

B 1 mLESSEEZ 2x10° MT4 4B R 37°C F BL 25l
MTAHH A RBBEE(ER R R HmE 1: 250 HRE>
HIV-IIIb 4 ABI £ (B )N MT4 45 0.004m.0.i.)45>
BUTHRRZ 1 K 3 /NEF o 6 B2 3ok B 2 4 A 7% 1 7 4l A
ARBEET  BK 350l B 2000 EMTHA I ZE 9

@ fHiz&sdaA+-

RER TN 3TCHEERPEE -8B 5 X2
% & 25ul B9 2X B4 2 CellTiter-Glo TM 3 Bl (B! §% #
G7573 » Promega Biosciences, Inc., Madison, WI)JI & 4 #
MZBAF - ARBSBRGEEZRTERE 2-3 SEET
A% EHR Envision 3F 8 25 (PerkinElmer)3§ B 15 £ & 5¢ -

WMER 1AL > BRI EAEHLCEWTERRRS
E e Bl AEHECEWITHREE HIV K F 2 i
£~ B AIDS HIE & AIDS B ARC fE AR & 1F -

872705 =279 -
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872705

%1
ILEMR: Tt

ECso CCso
1 2.6 5819
2 22 3111
3 20 38446
4 14.8 45769
5 8.1 10452
6 5.3 53192
7 3.5 15610
8 2.5 13948
9 5.1 13451
10 6.1 3670
11 4.9 10274
12 5.9 3337
13 46.0 12666
14 65.5 4939
15 22 16268
16 15 13633
17 59 6613
18 4.1 10263
19 2.8 38690
20 3.3 27990
21 38.3 13010
2 64.3 4433
23 2.3 13444
24 6.1 12074
25 26.2 3233
26 10.3 8836
27 4.4 8751
28 15.6 18687

- 280 -
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FEMT 451272 nM
{EEYIRTR Ry con
29 13.9 9446
30 4.0 6828
31 9.0 4525
32 14.0 4684
33 43.5 3971
34 422.1 3585
35 157.0 15546
36 7.6 11424
37 10.2 19486
38 1.7 10223
39 3.6 12174
40 2.4 9560
4l 2.1 15675
42 2.5 3544
43 6.9 10321
44 23 9869
45 2.4 15765
46 26 19295
47 1.9 11301
48 2.7 13967
49 33.3 52219
50/51
GMEYEREM) 1.9 37173
52 15.0 12943
53 14.3 3347
54 15.6 3236
35 1.5 11100
56 3.1 17238
872705 - 281 -
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EMT 4th nM
{LEYRSR EC;, CCss
57 2.3 11751
58 1.5 7694
59 3.1 22200
60 2.1 3308
61 1.8 25881
62 9.2 3492
63 2.5 3164
64 3.5 3332
65 2.4 2508
66 9.4 11848
67 10.7 2981
68 2.7 4175
69 1.9 4767
70 . 5.1 8413
71 2.6 4660
72 4.3 6255
73 1.8 9194
74 29.3 4340
75 2.8 5292
76 17.8 34581
77 5.6 10145
78 5.6 3198
79 3.4 12092
80 4.6 5045
81 1.9 12298
82 2.9 30434
83 1.9 27501
84 2.9 9727

872705
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EMT 4> nM
1LE&EYEDR
ECsp CCso
85 2.0 10378
86 23 | 22405
88 2.9 3230
89 8.4 4629
90 57 8086
91 5.0 7183
92 18.6 4553
Py 93 2.2 6158
94 115 51173
96 2.6 26586
97 21 17341
o8 2.4 17947
99 2.0 8475
100 2.2 11580
101 21 11585
102 23 12042
103 10.3 35127
®
= %l 105

A PXR JEAE S 7

BHXEWBEERSN - KB EE LA EE MR K
(DPX2)BfEMN 96 FLMERENR - DPX2 il B & AE
PXR EFE(NRII)FMEZF W EE A CYP3A4 ER P H#EE
Z BL &) F (Bl XREM f1 PXRE) - ¥4I MH 6 BREH L1t
E¥(0.15 ~ S0uM)EHE » WFE 24 NEF - HETHBEE
HEYFIEHREEREE BHEHEBH 6 EBREE

872705 -283 -
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(0.1~20pM) 2 %I %8 F (Rifampicin) - 4 # R ¥ @ 10
20uM RIF 7 8 K 5 B 5 B 2 %E o, 5 48 58 T 514 2 9 81 2
LEWZ s BE > ZAEMAHN DMSO B8  %En. = (&
B 5% W -1)/(F 1 RIF-1 2 B K % B 3% 3 )x100% -

872705 - 284 -
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872705

2
fcamas | B MM
2 4.5
3 7.5
4 3
5 32
6 0
7 6
8 7
9 7
10 19
15 20
16 17
17 7
18 4
19 2
20 2
23 45
28 6
29 3
32 14
33 17
36 3
37 2
38 7
39 6

- 285 -
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fLamms | NP M
40 0
41 11.5
42 21
43 18
44 4
45 19
46 34
47 11
48 5
54 2
55 24
56 3
57 3
58 1
59 4
60 3
61 1
63 13
64 8
66 0
67 0
68 6
69 5
70 10
71 3
72 4
73 7
75 0

- 286 -
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feammsn | TP
77 11
79 0
80 2
81 1
82 1
83 1
84 21
85 77
‘ 86 30
88 27
89 5
90 11
91 3
92 3
93 9
96 11
97 9
98 0
([ %9 17
100 45
102 123
103 0

Tl 106
OCT2 I %l 43 #7

£ 0.014uM F| 10pM 7 7T BRGENHFE£EMT
OCT2 # 1t MDCKII 41 g oF # 77 # I & & (substrate)'*C -0
ZE(TEAH AR LS OCT2 M EHEW ~ Bl & ik 15

872705 - 287 -
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M B B R

® MDCKII il fEs& B 37C ~ 90%EER 5% CO,
ZEERFIEFNEA 1% Pen/Strep ~ 10%fa 4 [ F 0
0.25 mg/mL & X (hygromycin) B Z & X 5 8 & (MEM)
oo SHTRT 24 N EHF S oM TEHRHKZERBENE
EEM P Z MDCKII M »r EHMBEERE 80-90%[E
G- EOWMER FHHRBEEABLEIBEREINTK-E
K (Krebs-Henseleit)4E & & (KHB)® > pH 7.4 ¥* 5x10°§
B A /mL - 1£ 7% 0 A B 16 & ¥ 5 & B (substrate) Z Fi A% 4
WP REE 1558 -

AR IEEWEERBER DMSO f - 2815 A (2ul)
Z2 04 mLeAHAEES OCT2 HAMNME 2 KHB & & K
oo WER 10 0# - 1A 0.1 mL#y7E KHBEEHRERF Z
100uM '“C-TEA (R& % 20pM EEEBE)F MBS T - TEA
NEREREHRE Km- B8 10 581% > A 0.5 ZEH KA
A#y 1xPBS R@ERFTRIOWMEEGYWHER - A& HE &
£ 1000 rpm TEE.L S o8 > MR LEFER - HKASH PBS
EEABKRLSER 4 X - &% H 02N #Y NaOH ¥ 4fi i
BREs®E UHEZRTHREZRD 30 2BLUBRZER2E
R RBEHERBHABRAESLHEERE dom SHEAR
HATUTEE - WHIHHAEOT @ %& = [1- { [OCT2];
- [WTlai } /7 {[OCT2)5i-[WT]ai}1*100 - H & > 53 5 3 >
[OCT2); ®7x OCT2 #ifeE A ‘LEWHFLETZ dpm 5t
2 > [OCT2]. R/" OCT2 B ENRAEEMAELETZ

872705 - 288 -
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dpm & > M[WT]. R BFAEAVABRENAXLCLEYARF
£ T2 dpm 5 # -

%3
{LEYIRSR ICsp (nM)
2 240
3 250
® 5 2230
11 10000
13 610
36 10000
39 358
40 204
41 2823
42 487
45 137
47 6200
48 4909
® 55 476
63 42
64 94
77 3830
82 10000
83 10000
96 1357
98 3726
99 1506
100 450

872705 - 289 -
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® 120 3 PHEBRRZICEEDZE T ITHER
MZFg  -HREELCSY EZAEHEGMEHFTEET
ZEER NI R 1203 FFEENREBEEHERE
FREXGTHNEE > UEKKRELHEHMEAETZONHH
.

g 107

MR OREERKBERGCZEYWE NESN

EERBARCLEYBERIOBB/ENKRERBET
BEME B -

AREREEZELEVMNENSENESNR > HRLELEY
MECIE S%ZEE - 55% PEG 300 1 40%7K = # 0.1 mg/mL
AR IV EE BRORBLELEVWNEDS NE ST
MBS HFERKE 0.1% Tween 20(EEBHEF KPP Z
0.5% HPMC LV100 # 1 mg/kg)H Z KB FE R -

LHEHBE 3 EBMEREAEBERBER - T %
B BB ENN 10 & 13 kg 2 - Bl 8 5% 5 A f1 40 5
BEZANEEHVERBE  -HERBRALENHFE
B S DUEB AR N EOE 30 DBRENEY c RELHY
TEEFHERTERDMBEL OSER/ARFNEE - BN DO
ROHRE  REZGMIBELENA S UAHLE 1 me/ke
ZHEE -

HRERLELCESYZEMH NESN > HHEER
0+ 0.250 ~ 0.483 -~ 0.583 ~ 0.750 ~ 1.00 ~ 1.50 ~ 2.00 -

872705 -290 -
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4.00 -~ 8.00 - 12.0 1 24.0 /NEF{E E B LS H H A Ik &
Bm(ZF4N 1 mL) - BMEHE D UWET & EDTA-K2 fE R
OB BUIMENBRAKLIEZEHHMBPTETEL - £
LC/MS/MS FHAE MmMFEFZzAALCLERERE - &
100pL T EMBHELNESAENEZF 96 fLIK > LK
o 400pL 942 ZBE/NE# B K (ACN)/(ISTD) - EH B[
BZ% B 110pL Z EERNESABEER ELZF 96-1L
® WA 300pl Z KGR - & 250l Z BB RN T R B
¥ A Z #| B Hypersil Gold C;3 HPLC & #£(50x3.0 mm » 5
pm ; Thermo-Hypersil Part # 25105-053030) fJ TSQ
Quantum Ultra LC/MS/MS % 45 - Agilent 1200 23| = T &
(P/N G1312A Bin Pump)fh Al B H f1 4> 8 » UL K& HTS Pal
(5 &) B 4 22 (LEAP Technologies, Carrboro, NC){4 f X 1 &
E S o EEE YK FEE A (Thermo Finnigan, San Jose,
CABFH TSQ EFRB=-ZENmREXEE - FHWE RSB HE
o HEITRMEREN  REBMHEH ASHFL 2.5 mM HEESE/KBERF
ZI%ZE BEEF 302 pH RAHME BEEHE 10mM H
Bz 90%Z M BEH 46 2 pH- SEFEEYH HE S
MEHBEEMHERERE-BHEELET FSHERERNRE 4 B
AI=% - 5% 4 7 CL GEEERE  HEBILZEYR
MBEBPERNVER - ZYERRHRE  BRBEARF=EZHE
HE&E - Vo BhEEoMiNNRBERBEAEETED DM N HES
PELH - V. AR BAFRFRZHEMEBER - MRT (&
EHHEERE ERASTFFEREREZI KPS N

872705 -291 -
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MR OMBEEYE HEDIN - EHEER O -
0.25-~0.50~1.0~2.0~4.0~6.0~8.0~12.0 Ff1 24.0 /NBF
HEHYNESEEFRMDRES(EL 03mL) - BEM L
MBRAEESMOTAFE  HENIFODEES - ERE
FENH RSN GEMEEE - SRERELET - 8
BERNE 4 PORK=ZS - XK 45 F (BEEDR
VT R o Coax £ B R 154 B 15 10 & ) 8 (0 57 16 2 7 -
AUC EHHGSTER  EANERBERF LW

=

= -
=4
CL Vs MRT F (%) Cinax (BM) AUC
it&y# | (Lhkg) | (Likg) | () | ypammme | kumomsy | BM*h)
KRR
98 0.047 0.16 3.3 n/a n/a n/a
83 0.161 0.38 24 n/a n/a n/a
55 0.058 0.24 4.2 n/a n/a n/a
77 0.300 0.64 2.2 n/a n/a n/a
41 0.015 0.11 7.5 10.7 24 16.3
42 0.020 0.15 7.1 28.0 4.5 28.6
47 0.014 0.10 7.4 12.6 2.8 204
8 0.498 0.87 1.8 n/a n/a n/a
7 0.510 1.20 23 n/a n/a n/a
3 0.047 0.23 4.9 18.7 1.2 9.2
2 0.030 0.20 6.5 40.7 7.8 66.1

EABHAESFTRIOVAAEZEHEN - ZBEFHFFL

872705 -292 -
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FAZE - ZBEEMBPFE  INEREF - SIREFF HFEMIE
BSMERDUSIAGTAFEAELE S » EFHLEHEHE KN A
ARHAHEME -

RERIMERBNE BAALABTNREERENAT
SH BB EEAX P HEA - B 5 FE S BB A & B9 AY 5
MEE TETEEESR - Bt > XFHIL A FR KA S
s EMEE -
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il

HH 35 B A
. —EEETADZLEY

HRHEUTREBYHBEBELTHEINEG

Hop

X B -0-8-NZ°’-8-CHZ*- ;

W B -CHZ*- ;

Z'-72M P EEBUMBER CraliE > HE b 2
Mz z2'f 2 —EK-L-» P L B-CRY,-

o -C(R*);C(R*);- ~ -C(R*),C(R*),C(RY),- + T}
-C(R*);C(R*),C(R*),C(R*),- > Hop Z2' 1 2’ z'f1 2 h &
h—F— R HK-L-;

Z' B — 4 - -CH,- ~ 5 -CH,CH,- ;

YR YEEBUMBE  CiaHEH C ., K&

RAKE-ZF=ZFEREDNRZEFEE &

ERBUMBE ~ & - BEH Cra bt -

2. WHFFENGEESE | HzbEW > EEFE TAJAL-
A):

872705 -1-
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S

(II-A)

3. MHFEMNHEES | HZEE®w - EREAF T A UAI-

B) :
N
L/ﬁ/\
(]
o)
(I-B)
4. MPFHFTESE | Hzbes  HEF T K UAI-
C) :
0
o8 G A
v H
N \ .
‘ 0 OH

(11-C)
5. MHBHEHEMNGESE 1-4 e E—EHzLew  H
f L & -C(R%),- -
6. WHFHEMNBTESE 1-4 HhE—EHzLtEdYw  H
L B -C(R"),C(R%),- -~

872705 -2-
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7. MEBEHEMHEE 1-4 B EFE—HBHZLEYW  H

L % -C(R");C(R*);C(R");- °

8. WHBHEMNHEESE 1-7T BEFEF—HZ/LEYW  E

FEREG -

0. WHFHMNHTESE 1-7T BhE—Hzbtayw  H

F—EREREREGSZE R BR °

10. WEHFHEFGEESE 1-7T BPE—EHZILELEY  H

® bl —-—ERRENERHEGE R BF -

1. WRFENEESE 17 HPE-HZLLsY  H

FZERAENEREGE R AR -
12. WHFEHEMNEES 1-7T BT E-HZLELED
F—-EH RRENEEKEGHE R AR -

» H
N

13. WHFHEMNEESE 1-2 I 5-12 BFE—ERHZAL

&1 Kb X KO-

14, WEHABEHEFTEEE 1-2 5 5-12 BhHE—HEZ L

® &Y E X B-NZ-

15. WA FEMEESE 1-2 % 5-12 BRFE—-FEZAL

a4 Hi X E-NH--

16. WEHFEHEMNGHESE 1-2 5 5-12 BHHFE-IEHZL

& > B X B-CHZ*-Ff1 2'f1 2° —#® B B -L- -

17. W HEENBESE 16 ey HEd 2° B

S oo

18. MWHFEMNEES 1-2 5 5-12 HRFE—HZA

&% H® X K-CHp--

872705 -3-
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19. WEBEFHMETEE | 3 5-18 BHFE—FZILE
W o B 2%k — 5 -CH,- o

200 MR EBHMNEESE | 5 5-18 BHEE—HZIES
¥ o H 2° K -CH,-

21. WHFEBEHNGEESE 1 5 5-18 FHPE—-HFHZ{E
o HEp 2 —8 -

22. WHFEMNGTZES 1 5 5-21 FPE—-HFHZIE
Mo EF Y RNYZEBULBE  FER=ZFFE -

23, WHEBMNGESE 1-22 B E—HBHZLLEYW
Hfp R'GE—BERERR -

24, MEBFHEFGEZESE 23 B2Eaw 4 R' A 4-
BERER 2-EFE -

25. WHFEFBHGHESE 1-22 FRPE—HZILLEY
HPFRGEZFERERNR -

26, MEHBEHEHNBHEE 25 Hzibedw Hob R' B
2,4-ZHFE C23-°THEAEHE 26 ZHEEFEE - 3-F-4-8F ®
B 3AZEFE  2-F-4-8FE - HIS-ZHKEE -

27. WMEBBHEHNHEE 26 HZEE8Y & R' B
2,4- " HAEE -

28, WM FHEFHEE 1-22 BHE—HZLEEY -
HP RIGE=ZFEEZHR -

29, MEHEBHEFMHBZESE 28 Hzbadw b R' &
2,4,6-ZFARET 2,3,4-ZFEE -

30, WEHEEFHGESE 29 B2Eaw H$ R' B

872705 -4 - S
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2,4,6-= & KK -
3. MEHFHEMNBEE 1 BHB2IEE8Y  HiEQ

’ o F
0
NS
chrirt
N0 F
O OH ;

" ) F
SO§/WJ\ N
\[“N N oH F
N
O OH ;

o)

F
N
=
ASSERS!
N "o F
o ;

OH

o]

F
N
: N
Q/?\l/\N u/\@
& \ O F
O OH .

0 F
o
'. w[;j/\N'\ N/\Ij:L
N ] H
k\\“. \ O F
o) OH ;
0 F
o)
N AN :
0 F
O OH :
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0 -

H :
\\\"‘ N N o F
O OH :

o :
0 H :
N N
IS SR ASN
0] F
(0] OH ;
oH 0 : F
; Y x N
“"(:r!:/\N\ H/\©\
\\\"' o F
O OH )

0 = F
oM :
S
N0 F
O OH .

\\\\

\\\\
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H 0 F
NS N F
IO

e’ o)
O OH D

& H
\ \\\\\ N N 0 Cl

O OH
0 F
(sssqae!
N
N0 F
(o] OH ;
0
* Jixgra
! .
A\ N0 F
O OH ;
o} i
NN
<E N
N0 F
O OH :
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O
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OO F
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O OH :

h O OH

*

H H ? i F
TSSaRs!
Ny SN F
7 0 ow :
H o H 1
v Y NN
TOOCH
o F F
H P

O OH

F

H H ?
N SN0 F F

Ho OH
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F
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NSNS0 F

Ho OH
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"Er
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0 N : F
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NS0
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o) F
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O OH :
F
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TNy o F F
O OH :
N 0 F
Sesanes
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O OH :
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0 F
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Sevape!
PN N F
O OH .

32. WMHFEBEFGESE 1HZEEw  HAGEF
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F

od i
oo
NN SN0 F

O OH

33. —EBEHEHKY  EESUHFENEES 1-32
BRE—HIZEEw NETREEBYHBE L TESZSN

 NBZELTEINEHE HEHASEER -

34, MHFEHFHES 33 B EEMEARKY » HiE—
SHEE-HNEESZINEHFERE -

® 35. MEHFHFSEESE 34 HxRBeE®kYw » Hd
— B Z SN IE R B K Bi HIV B -

36. MHFHEMBEESLE 35 HBEENRY » HPZ
—HEERINEFERGEEH T AR ZHE - HIV
EOBMAE - KEKEB 2 HIV EZEFMHE - K%
gz HIV xEM& K - K@% HIV &% 5 B0 & &
KEHEE -

® 37. —EAFRAXRERFREARRZ AR HIV L2

A HGHEEBKEEFEERENNREENTESE 1-32
BHEET—HZAEESY  HUFFENNEES 33 HxBH
HREERZAN -

38. WEHHEHEFNEESE 37 Hx Lk HigE—H 84
MERAREN—RZEEIINEEBEERZ A -

39. MHFEHFEESE 38 Hx HE  HbPu—5%
T 554y e BB R oL HIV B -

40. WMHEHFNHBEE 39 Hx AE  HPE—R%
BRIINEERBGESR T RERZHSE  HIV ECE

872705 -17 -
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ME A - KRSz HIV ERFMHE  KERBZ
HIV  HM&EH  KEHBs HIVEZEROHE - R E4E

& e

41, — BN HFEFEESE 1-32 BFE—-HZES
B M EEEFNEESE 33 BExEBEEAKYMZIAERE - E&
ARERBAREERLRERZ AR HIV EZ -
| 42, MEBEHEFNHES 4 BxH®R HE—SHEE
KMEBRARNEN —HNSZESIINEFRBRERZA -

43. WEBEFEFNBESE 42 HZH®BE > EF
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