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In one aspect, the invention relates to compounds having the formula XII:

(XID)

where R2 RP R2 R, and X are as defined in the specification, or a pharmaceutically acceptable salt thereof.
The compounds described herein are prodrugs of compounds having neprilysin inhibition activity. In another
aspect, the invention relates to pharmaceutical compositions comprising these compounds; methods of using
these compounds; and processes and intermediates for preparing these compounds.
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In one aspect, the invention relates to compounds having the formula XII:

(XI)
where R%, R?, R%, R”, and X are as defined in the specification, or a pharmaceutically

acceptable salt thereof. The compounds described herein are prodrugs of compounds
having neprilysin inhibition activity. In another aspect, the invention relates to

pharmaceutical compositions comprising these compounds; methods of using these

compounds; and processes and intermediates for preparing these compounds.
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ELEY  ABPURBRERE -
[BHARE]
KB —ERERFRER -EAXIMLEY -

He:
N,
\\ N/
() R*SH : R°BCl: X5 R'; B

RS H » R*8 -OH » H R”3% B -CH,CF; - -(CH,),CF; - -
CH,CF,CH; - -CH,CF,CF; - -C(CH;)(CF;), - -CH(CH,CH;)CF; -~ -
CH(CH;)CF,CF; -+ -(CH,),.;0H - -CH,CH(NH,)COOCH; - -
(CH,),OCH; - -CHR°OC(0)-C;.4 £z & - -CHR°OC(0)0-C,., ¥ & -~ -
CHR°OC(0O)O-BB T % ~ -C,.4fH1ZE -N(CH;),  -CH,0C(O)CHR-NH, -

-CH,O0C(O)CHR!-NHC(0)O-C, ¢} - XRER
CH,

0] 0

b

(@]

HRPEH > R*SEH-0-F H E + -OCHROC(0)-C.4 7 & - -
OCH,0C(O)CHR®-NH, } -OCH,0C(0O)CHR*-NHC(0)O-C, ¢} % » AR’
32 B HE -CH,0C(O)CH; ; = R*3E B -C(0)-C ¢k & - -C(O)CHR"-
NH, * -C(O)CHR*-NHC(0)O-C,.¢}z £ & -P(O)(OR®), * R*&-0H » AR’

R3

e

(i) R*SBH: R°BCl: X5 N ;B
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R?’£EH » R’B-0OHHER'3E H-CH,CF; ~ -(CH,),CF; + -CH,CF,CH; -
-CH,CF,CF; + -C(CH3)(CF3), * -CH(CH,CH;)CF; + -CH(CH;)CF,CF; - -
' (CH,),.;0H - -CH,CH(NH,)COOCH; * -(CH,;),0CH; + -CHR®OC(0)-C.4
fzE - -CHRCOC(0)0-C, o2 2 - -CHR°OC(O)O-B B - -C, (f#if -
N(CHj), + -CH,O0C(O)CHR®-NH, - -CH,0C(O)CHR’-NHC(0)O-C,.¢ =

% FERER
CH,
O
YO
0]
® 5, R*3% &5 -OC(0)CH,CH; + -OC(0)CH,CH(CH;), * -OC(0)-F & -

-OCH,0C(0O)CHR‘-NH, F -OCH,0C(O)CHR*-NHC(0)O-C, ¢f5%: » AR’
B H: R EH -C0)-CiefE HE - -C(O)CHR'-NH, - -C(O)CHR"-

NHC(0)O-C,.¢f= 5 & -P(0)(OR®), » R*’&Z-OH HR'BH ; &
7\
=N
N—N

A
(Gii)) RS H ; RPECl; X5 AP B
R’ESH > R’8-OHHR’;®E H-CH,CH, - -CH,CH(CH,), + -CH,CF; -

‘ -(CH2)2CF3 s -CH2CF2CH3 » -CHzCFzCF:; A -C(CH3)(CF3)2

CH(CH,CH3)CF; -  -CH(CH;)CF,CF; -  -(CH,),.;0H

CH,CH(NH,)COOCH; - -(CH;);0OCH; - -CHR°OC(0)-C,., 5 %

CHR®OC(0)0-Cp.4 52 £ - -CHROC(0)O-EB O & - -Cpq {1 £& % -

N(CH;); + -CH,OC(O)CHR’-NH, - -CH,0C(O)CHR*-NHC(0)O-C,.¢ £
CECFRER

HR*EBH > R’E B -0C(0)CH,CH; - -OC(O)CH,CH(CH;); - -
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0C(0)-# £ - -OCH,0C(0)CHR*-NH, % -OCH,0C(0)CHR?-NHC(0)O-
Ciefi » AR'EBH : BREH-C(0)-CrekZE -C(0O)CHR‘-NH; -
C(O)CHR®-NHC(0)O-C,.¢/5% £ K -P(0)(OR®), * R’ -OH » HR'BH ;

oy
A

N—N
(iv) R°*8BF ; R°BCl; X5 H ;B
R HHR 3 EH H - -CH,CH; -~ -CH,CF; - -(CH;),CF; -~

CH,CF,CH; - -CH,CF,CF; - -C(CH;)(CF;), - -CH(CH,CH;)CF; -~
CH(CH;)CF,CF; - -(CH,),sOH -~ -CH,CH(NH,;)COOCH;
(CH,),OCH; + -CHROC(0)-C .4 §% # -+ -CHR°OC(0)O-C,.4 f5E £ -
CHR°OC(0)O-ZB T % -~ -C,.4fH % E -N(CH,), + -CH,0C(O)CHR®-NH; -
_CH,OC(O)CHR*-NHC(0)O-C,.¢fZ% - EHERK

8 R2 ¥ B -C(0)-C,¢ 2 ¥ - -C(O)CHRYNH, - -C(O)CHR‘-
NHC(0)O-C, ¢l 5 & -P(O)(OR®), > AR'BH ; 5
O

PN
,\(Yk

N
(V) R*EH ; R°&Cl; X5 H ;B
RS HHAR 32 B H - -CH,CH; + -CH,CF; -~ -(CH,),CF; -~

CH,CF,CH; - -CH,CF,CF; - -C(CH;)(CF;), - -CH(CH,CH;)CF; -
CH(CH;)CF,CF; - -(CH,),.;0H - -CH,CH(NH,)COOCH;
(CH,),0CH;  -CHR°OC(0)-C,.4 £ £ - -CHR°OC(0)0-C,.4 f5E & -
CHR°OC(0)O-BB T £ + -C,.4ff 5 E -N(CH;), * -CH,0C(O)CHR‘-NH, -
-CH,OC(O)CHR!-NHC(0)O-C,.¢t2 - FHER
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_ 8 R®3iE B -C(0)-Ci¢ 5 & - -C(O)CHR®-NH, - -C(O)CHR'-
NHC(0)O-C.¢fE % & -P(0)(OR®), » HR'HH :
i) R*BH: R°ACl: XB  F i H

R HHAR % 5 H - -CH,CH; - -CH,CF; + -(CH,),CF; - -

CH,CF,CH; - -CH,CF,CF; - -C(CH;)(CF;); - -CH(CH,CH;)CF; - -

@ cu(CcH,)CF,CF, - -(CH,);;0H - -CH,CH(NH;)COOCH; - -

(CH,),0OCH; - -CHR?OC(O)-CI_‘;%*—Ug + -CHROC(0)0-C,.4 = £ -

-.CHR°OC(0)O- ¥ & £ - -C,., f# ¥ £ -N(CH3), + -CH,OC(O)CHR"-
NH, * -CH,0C(O)CHR!-NHC(0)O-C, o} - KHEER |
CH,
OYO
(@]

8 R? 3 B -C(0)-C,¢ 5 & - -C(O)CHR-NH, - -C(O)CHR"
NHC(0)O-C.¢fi # F -P(0)(OR®), » HR'H ; &
‘ WO\R
(vii) R*&H : R*&Cl; X& ON ; REH=-CH;; A
R2EHHR# 8 -CH,CH; ~ -CH,CF; + -(CH,),CF; * -CH,CF,CH; »
-CH,CF,CF; - -C(CH3)(CF3)2 + -CH(CH,CH3)CF; - -CH(CH;)CF,CF; -~ -
" (CH,),.;0H ~ -CH,CH(NH,)COOCH; - -(CH,),0CH; + -CHR°OC(0)-C, .4
" f5# - -CHR°OC(0)0O-Cy.ofi £ ~ -CHR°OC(0)O- B T & ~ -C.ff fiz £ -
N(CH;); * -CH,OC(O)CHR%NH, - -CH,OC(O)CHR-NHC(0)0-C, ¢ ft
EEREEK
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(0] o

b

o ;

& R? i B -C(0)-C ¢ J= £ - -C(O)CHR®-NH, - -C(O)CHR‘-
NHC(0)O-C, ¢t £ B -P(O)(OR®); » HRU%H =17

/R
N
/&N\R \<_

R H - » R*'S%-OH - HR ¥ 7 -CH,CF; - -(CH,),CF; -

(viii) R*&F ; R°&Cl;

-CHzCF2CH3 N -CHzCFzCF3 b -C(CH3)(CF3)2 > -CH(CHzCHg,)CFg, >

CH(CH;)CF,CF; - -(CH;),.,OH - -CH,CH(NH,)COOCH, - -
® \
(CH?_)zOCH:; N -CHRCOC(O)-C1-4FE% N -CHRCOC(O)O-C2_4 ijﬁn% o=
CHRCOC(O)O-E,%E,% M -C2_4{$‘I7¢5§-N(CH3)2 N -CHzOC(O)CHRd-NHz >
-CH,0C(0)CHR*-NHC(0)O-C¢}E £ ~ REFE K
(0] (@)
N
(@]
HREH» R'EH-0-% B &£ - -OCHR°OC(0)-C,., i £
-OCH,0C(0O)CH[CH(CH3),]NH, . -OCH,0C(O)CH[CH(CH3),]-
@ NHC(O)OCH; K ®

—~o N\ __CH
Dy
hd
0 ’
HR"BH: XR°EH
C(O)CHR!-NHC(0)O-C, ¢z # & -P(0)(OR®), » R*&-OH HR'&H ;
%

-C(0)-Cy6 ¥t # - -C(O)CHR'-NH, - -

HN//< @

R?’EHHER’# §-CH,CH; + -CH,CF; + -(CH,),CF; + -CH,CF,CH; -

(ix) R*&H ; R°&Cl;
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-CH,CF,CF; - -C(CH5)(CF;), + -CH(CH,CH;)CF; + -CH(CH;)CF,CFj; - -
(CH,),.;0H - -CH,CH(NH,)COOCH; * -(CH,),OCH; + -CHR*OC(0)-C,.4
f% - -CHR®OC(0)0-C,. 5% + -CHR'OC(0)O- B B « -Cyof 5 2K -
' N(CHs), + -CH,0C(O)CHR®-NH, - -CH,0C(O)CHR®-NHC(0)O-C,.q £
B.ERER

2 R® i B -C(0)-Ci¢ f= £ - -C(O)CHRY-NH, - -C(O)CHR‘-
@ NHC(0)O-C, ¢kt K -P(0)(OR®), » HR'BH ;

4

R A
R*&H : RP . \ o_. X / O
X R*EBH; R°PEH; X5& 1 =)

R EFR*EH - HR’# H -CH,CF; + -(CH,),CF; + -CH,CF,CH; -
-CH,CF,CF; + -C(CH;)(CF3), * -CH(CH,CH3)CF; + -CH(CH3)CF,CF; + -
(CH,),.s0H - -CH,CH(NH,)COOCH; - -CHR°OC(0)-C,.4 %% % - -
CHR°OC(0)0-C,.4 J5 £ - -CHR°OC(0)0- 3B T £ + -C,4 f# fx £ -

P N(CH;); * -CH,OC(O)CHR®-NH, - -CH,0C(O)CHR!-NHC(0)O-C,.¢ }=
HE R FEFBHE ; KR BH > R'E B -CH,O0C(O)CH[CH(CH;),]-
NHC(0)OCH; F -CH,0C(O)CH[CH(CH;),]JNH, > AR &H ; s{R*E 4 -
C(0)-C,¢fx £ - -C(O)CHR-NH, - -C(O)CHR*-NHC(0)O-C, ¢tz & K -
P(O)(OR®), » R*&H» HER'AH ; HR*AH  R*AE-CH,0P(0)(OR®),=K -
CH,OC(O)CH[CH(CH;),]JNH, > H R’ & -CH,CH; : =® R*> & -
C(O)CH[CH(CH;),]NH, * R*&AH > HR’&-CH,CH; ; &

(xi)R*BH: R®&Cl; X - N 5% N=N . g
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RZFR*EH> HR'#EHH - -CH,CH; * -CH,CF; ~ -(CH3),CF3 »
_CH,CF,CH; - -CH,CF,CF; + -C(CH3)(CF3); + -CH(CH,CH;)CF; -
CH(CH;)CF,CF; -+ -(CH,);;OH - -CH,CH(NH,)COOCH;
(CH,);OCH; *+ -CHR°OC(0)-C;.4 $t £ - -CHR°OC(0)O-Co.q % £ -
CHROC(0)O-IB T % ~ -C,.4ff 52 £ -N(CH;), ~ -CH,OC(0)CHR’-NH, -
-CH,OC(O)CHR!-NHC(0)O-C ¢ Je B R ¥ H # ; Xk R’BH » R'#EH -
CH,0C(0)CH[CH(CH;),]-NHC(O)OCHj; )4
CH,O0C(O)CH[CH(CH;),]NH, > ER" % H ; (R’ H -C(0)-C¢fE & -
_.C(O)CHR®-NH, + -C(O)CHR®-NHC(0)O-C, ¢} £ } -P(O)(OR®), > R* %
H > BRBH; & R>&%H > R*%& -CH,OP(O)(OR®), = -
CH,OC(O)CH[CH(CH;),INH, » H R’ & -CH,CH; ; = R®> & -
C(O)CH[CH(CH;),]NH, > R*&H » HR'&-CH,CH; ;

Ho SRBIMBHK-Clafis ;s SROBILM HH - -CH;s
-CH(CH;), - EEHFEFE  AERBILMBH - -C el B FE

BHEEEEE PE R W -

ARG EERANRHE BE RN AT KUK ES (NEP)EE ] &5
M LEYHLEY c Bt > AHAZHZLEWEREGEREREH
MAINEPES S EHE MERK T ESEREEIERIHFEZ BENE
EEREAEELAENY - Hit > ARHZ —EEEGER —EsFESD
B OBERNERY A RAAEEEREAEENE 2 A S
ZAL&EY -

AP B -EEGHREBEBEZ T EZZEHE KA EH
LMz BE#MEAEY - .

AP DB GHERBEAREELRAZHZLELEYN T AR
bR ABHZF—EEGHEN —EAREEA UM ZIBER
LEBSYEN L REAFEEREBB A A LE AR
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WE LAY BRSNS o EEMEET  ARREMARERAL
il o A R T EY DRSS S E Y -
| ABHr R EARERA YR EEES AT B
R HEREEEA o R PR I - OB EEIR
R BB - AU A — RE AR A A B U 2 A g B D
S.81%) 2 NEPER 2 - AR 2 B— BB RMNABHEZ LWk
EWMETEL AR - ABRARH L LR TG -
[ER R |
® i
[EiE5R)

ERMABETAEY - HEYW - FERUEE - BIESNE

o BRILTHELEUTEE - B4 BREEAZ L TR0
g BRIMALHFE > EHBR T —@), T —(n), & "%, 8
EEENERER - HE A, TRE, R TEE, ENSAER
0 EEAEEERFIERUN Y EHEE - RIEDHIET - B
AR A RERRARE - HEENSTR)  REGESHFE
.,ﬁﬁﬁﬁ@%%fﬁﬁﬁ%?%m%ﬁF%J@%°@%’$K¢%
Mty BESTRAREFREEE Y B AT EOE - B
A B ARF L% E R A (doctrine of equivalents)Z J& Fl BR 7 B 5% 2 Fl
GE Y 0 S B IEREE DR IR AT A B B — MR

EE "HE ) ERURERR O XECEEBNLEE - RIES
EHRE  BRIZEREBESRIZIAKETBEEFEBI-C ok
H BEHEAIZMEREFIGKE  HFZFREFERTIEZZ
AR AEURELESICHARERE - 28 - ERE - ERE
ETE -SBZTE BETE B=ZTE - EXE - ECERHEENE
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= - |
AR KHETEAR K TEEKEE, TREBRS
MAERAFRNEBEERNE TBe ) 2HRER - BEIME - Bl
M FEAE R BIRERERE > BIESRARY  FHEEFETEREEE
E#RBELR -

WEE TEEE LAES, RIEEEARETERABYETSE
WE R ETRAELM S ERTES - BHfHS - E TEEE
WS o HRE RETHALSY P EAEERETM A ERAEZ
2t R E SR LR T 5 5 R LA A 1 B AR 3 A LR FE KO 1
B RERNEE [ TMESCYEEEHEEYERNSHR T REL
% > B EHEE A S %YL ERF (US. Food and Drug
administration)E H B @& CHEHRS ZHEWE -

W TRES LAESrE, EERUSRESREGEUEIL
YNFFEZ T REBEE BB RERE S EAEETEZ IR
SEYERHTE) - R EREARVFREECBETRAEESE
WwE [ TETs o ENAREREBRE PRS- B
MBI RES I MESYERRRERE  RVTEAR
HE AT EEBRNERE - B4 EXAYEERETS
(BEAN B - TR U B K A ) B % i 0 43 (B 40 ¥ B B IO BB - AT TR RR R
BT A HAEENAXHAASNE T8, N fTAEEBEE A
SrEBRSERESE Y HE - AE - THE - 88 #
B 4TEE - THATER - HFE NERSBRHEECY -  TEEBES
AESYERBRTEAE—K “HRESHESE  ZZREELN
Relr Bl RAEECHEREEMNY  HOEKEE  HE®
(betaine) - I Bk @ (caffeine) + B fifi (choline) ~ NN-ZEK R H Z — % -
ST ZEGEZE - RERELE 2B 22 -
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N-Z EIEW - N-Z H UK 0g - 38 [ 3 % % (glucamine) - % B B
(glucosamine) - # i B% - ¥ & & (hydrabamine) - BN - BEIEEL - F
CEEWERE - B - UREE - URIE - RIS - % & K (procaine) « =
1 . T A T (theobromine) ~ SZJE - = HEE - SR - 48 I BL IR
(tromethamine) R HEE MY - T4 WS TEI v EEBCEE
ETE B BSE(RAE - B SABRREME) WK - B
B MEBERBECE - TAOBES FTESCERBRIBEED
TEBMLE  BREEBEGINEER  SHK - ZEK - 5L - 5

@ Y HEMREEH)  EREAMGIMZIE- TH- FH AR
REBZE) - BEBGINRLERRBEE) « 5 ERRGIMES
B - WEERE® " EHEZ8 - BB (gentisic acid) - BER &
(hippuric acid) R = EZE) - FHREEB BB REFEHR - B
EEER - |-REE 2 FREI-SES 2T FUSENE - %5
BIETHZE - BETHE B - Z2-BERT B #EER &
B - BEUREE - TERER - SLBEE - L T BHEPIMERRE
BRSTEE - 1,2-Z0 B - 2R SRR - BREE - =

P TEEE - Z=-1,5- "8 - 26 _ERAEFAEE) BREFERHE
5 LB -

A PR R TRTEE, RN A B T B4
EETEAHBRESUESEEERACEEREELES SR/ MNEY
HTEERE - FE W AMENEP T A RS EEBEEEN - BAULOR
S A RN B R ENEP TEEEESEM IS
) - |

HEE THEENE  EREREEEECRERNELUEREE
& FEAESFEEERERECEYNE - BHIME - BESMN
B2 e R SR A BN - A - R S TR 7 R AR 0

2
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SMECBRERNABEZAEYHNE E—EEREM T  BEERE
BREMBFAEZEYNENEREFNBRFIEYNE - B—F

o ifE T ENE ) BEEUESTRALBEEGRITERRN

= =,
B BHTS SWEEANEPEIAME THNE, TSMHE
MFTEsE -

AT R FT R v #i7EE T WA (treating) | 3K T ¥4 % (treatment) ;
ELMEREGEIELTY  LEBABZEFRRBERRGE UM
B HEEELNT—R%%E  (a)byLERRESHEIREER > REE
KRR BERREERNESSELES B YRR REERRZEE
bR EEFRBEFR > ROBKREZEZ A RNEERRNE R
PR REE M ERREEER > AR B
CERREERRBE RAOREEEIRFRESHRRIER -
BmEITHE > ME T RESIHE, $EEBLEEmEREE  ®EE0
BE - 050 T R R I 7 I R o SE AR (B A R ) - HiTER O
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C(0)-C 6523 + -C(O)CHR-NH, - -C(O)CHR!-NHC(0)O-C, ¢/ & K -

C172323A.doc -29.



1583671

P(O)(OR®), > R*SH - HR'BH; HR*HEH » R*£ -CH,0P(0)(OR), 5% -
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(chymase)#[I I Bl - #7553 (digoxin) ~ FIFRE] - A R 8 (LB (ECE){I
w1 AR EZEEIUE - FIRSMAR R EEUY - FIRNIKERZ
EHE - SRR BiFIRFEMNY - PDE-VIIHA - A ERTE
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T 58 P FA va R B BT R L A B 2 P9 A% Bk = BB (22 [ Sansoe®E A (2005) J.
Hepatol. 43:791-798) + & fif (2 K Vesely (2005) J. Investigative Med.
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LA EAREEZES TP URBEO M EENEPHIFH EEZHBNSG
Yoo Wit AFHZ S —BRRER —RBEEED ST T EEIELE
W Hidk HEE: QAR CEYETEDONURESE — o
B OAFBHCKEYETZEYINUFRE 0 E EP
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TER@QRBRESEOIZAE - KBKRETREORRET @ RCEKKES
RQZEBE—DHEERETROIZEZEMRILE - PIRELED
SATEENEPE G 24T - LA - ERABRHZASHER SN

b BEDPLUAFLBRBEAA CEDRBERRAZAEYESHER

DEFEEHVINHERBRERZIEFARCEHCERFE) - 20

5 HERASYS—HABCEZpKEBREARFERHNL S Z K

HEBEETIERUEN EEMFRHECKFARACEVMEFE)  fIA

PKIEMFRKENRABRHAL G CHHALEY - FBHZHBEE
o EEALRBBREREESMESNTAABBER S E RIS
FIrERRAIF SR -

AFP LS —BERARAN — B EESNEPE Z YR H K M
MG® ZATEES  QEZXEVRMBEREARNFIH I AEDE
B OB EHZMEYHZEYRA B WA ZIEM -
HEEHSY ALY

ABPLCNHNEDEELULEBEHEDNAED LN IREZE - &%
EREHSYITERAMAUTEZCRERERERE > B (ETR
RO~ RER - fBE - 8& - BTA - RE(EERLK) - BIEKLIF
RIBIREHEN - L5 XFHZASH AP NLEXR S KRB E B0
BRAMR » ZREER) - EXHHEREXRERELOKE - B
BERFERBREALZLABHMCED I AL NOREIH B - 5%
% BESITEICE  BHEEYEF)E S HR A A il < 85
HEmH -

Rt - E—BEESF > ABPRAN —ELSBEZE L&
REBBERABPAZAEYNEEREY - LER  BZFHEYYTS
EHMBEERK/EARE - EmLEcYR ' AP LED L &
AXFRAEE TEER, MR EERARY cHMES (RUNEE)E
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oo R > FEBRMEMEE "HEMEE , BEXILEYMURBLEYZE
HE LN BETCE - BEEYRATE -

ABPCBEHEYBEESBREREERNECAZRHLEY - &
MM AZNERWEERNBINBEEHSY I EEARAREEERNEGE
MERMEED )R DR EEERECRIREET AN S REELE
REEERECZHENEMNEE) BF  HEYWHEIHEFI0.01-95 wt%
EMEE > A3E£90.01-30 wt% > FE20£90.01-10 wt% » HPREERERHA
A E - RERR - REAZREME - £—EBERAF - ROk
B R S-S0 0] & #35-70 wt%Ee#910-60 wt%iE Al -

EAZHNHBBXNBEERUTANRAZHACBEESGYF - HEE
HE KB XBEB BB CEEEEERANREREREFEERER
B EEAC BERNNERRENEREENATME - M E - &iEdE
NEEREEAZEHGYZ2EAEBERNE CKESRHEN - 5
S ZEHEYTHRACEBISBE R TEE -  E—FFENEHE
ZHAR YL R LT 3R © Remington: The Science and
Practice of Pharmacy, % 20 J§ , Lippincott Williams & White,
Baltimore, Maryland (2000) ; 5 H. C. AnselZ A, Pharmaceutical
Dosage Forms and Drug Delivery Systems, % 7hK, Lippincott Williams
& White, Baltimore, Maryland (1999)

A EEEE PN BT CEHECYENREREENEFENR
POYULTEY) - B> Hu5L6E -  FERRERE By > ZUEXEN
ERESZRY  BER HUMEBERREMNTEY  EURFERE
RN CEBHERILBEBER  WARREZE  BF  HE . B
A BREH o EU R R KRB W ENIEAEm - BN - AL
W TR - BB ERMERRE W ZE o BURZTE . ZT
BE > anHEMW - IUELREE  HEREBERRZLZE B #EUOMHmERIE
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kRAERZE B RO > HFUSSUCEREEE  BER
WMABFE K FRAEBE K M KB (Ringer's solution) : ZEE ;
HEEREAR BEAEERRE HU&KEERLDEEAKLY
EBEEGYIRACEMESHELEDE -

BEEEOX P BERHMESRBEEMREHEBHESE LR CH
Bl —NEZEBRENZRAZCET KR EEEZESY - FZFIERAEM
BEREREEMSE - BEZIRSYRERER - BE - B - # -
R pESREFEUYREAL S -

® F—EERS S BEHEHSYWEREORKRE - @BREOKEZ

HEWRTE2LTE - BE - &8 - AR - OS5 - RER - BRE
A~ BOE) - FBAL  PRKMEBOIE KSR E F B RS E - KEHEEK
MAEKEELE  BESER  REEUER  SESEHEEEZHE
TR

ERARLEEGEN(BE - &8 - ABKEEOEE)E O % ZE
e EEREEEUERE AN EEER LR ZCHH - &
IMEEERINEBRER — 85 - BIRERE MRS  ETHEIEER - A
By - AARBMER - L0 - EE - FEE > HEEE/KYEE
G BNMAPEMMER - BERYE - HE - RI/GULISIER - FERE
K /8P B {H BB (acacia) ¢ fRIBHE] - FEAOEH M - AR > FEAEAE-E
fg - B - EHEBERAZERY  BER XEWKRE &/SKER
5 WREEER| > LR BWEER - EAONRELEY  BR
Bl AT AEBER/ECHMEFEERE © ®KE - #1055 L (kaolin)
K /2 1 £ (bentonite clay) : H¥EHEl - FHWEL - BRI - WK
# ERERZ-E BEERRKRMEK/REESY  FGAHE  KEG
B -

BRE - HER  EEEKE - HRE - ARBESER -5

Uil

1
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BEENEABEIAUEENBEESY T - AREE - BE - ABIX
HEUDZH R EABERBEBEANBERERCEERLKE > #W
ME_HBIBBES  RIBMIFAREBE_FRE - X _FEX
AEFEEER FEARR-FERNRRERXRY  RFEKRILEE
MR ZRFEZEBER T RIRENEFEEER LHEEM
Yo BREEE FEIBRZCHEMBINESEE  KBEEARAE > FEA
PUEINES - IR ERE MRS - ROEMER - WRERREHE
Y HEBEETELE - FURENRIFHEERRE - T EAEREFXH
B TEARERZE  IBE - RETERARE £ FBAEEMU
Y REBESE H EUEERER - Z2-RUZE - LEEE  BA
B - BEER R HELY) -

MEYMRAIERAIMN AN ZEAEREBHERIEMRE
WMEE - BERBR/MKERE RS EER Z R BB R EH
e B AFPCBEHASY T HIL O > B o7 R85 EC DUE H iR
BEHRUEEARENEBLAETBEC K EMOBREER - AIEAZ

BIEAEYNESNCEREYERE - BHETAIRERE - E

Eat P H —EEHMEH K -

BRRORECRERAAFEFEDRAP)BEE L EZ LI
W HMELR B BEWR - BEREBE - RERIEEESEMEE
REERERE  EAKEREMER - IGER R ALE > HWLE - £
NEE - BB ZBRZE - XHE - THEREFE W _E 13
TE - Bl EEEW - TKkW - BEFWW - BEH - &
R R E ) - B Sk EERE c RITERBRKIUABEELZ
EVBREREESY BERUSEREE > HUWILKENCEWERE
B2 - RELKHILUAEERRKLMERELRE  MEBER - Rask
g - BHLT BE-BEAREEBAHESY -

U}

il
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EERIC O R AR T B S YT LB A A
W TEMEIE FEERE BRESEs EERET RS ET
EERE RS EEME TSR R ETEERBRERRS
FEEBWENE - BHITHS  ZSECHNTSEE - 58 - ABR
HE LR -

CR—EHEHS > ABEZESYERBARE  EBEEE
REBRMBELR BEEARMERLB(ENEES SHRNE
FERAR)GEZSESY  BEREBEELAEEAT  HEES

@ EBTKIMM A BE L R - BITIEE B AR

B 0 780 o T T T VS W o2 Y R T SRR Aok R~ M 3t SR T AR B T T A

BRI R < 2 Hok R~k F R B2 IS M - 8500 TR A 2548 £

S EmEBEP R R E S EERRIES BN EE AR

PRt EnEEYaa mRBEGEMILE - B - HEME - A5

ORI RARE-A-ZREREES)ERBE TGN - EB

505 A S P RS Y T SR B L B B B TR T - B M S

B SR Y 2 v T B A AL e S B (B B R L R B B ) R

BHERESE SRR RERNERAZES BELEE - BN

RSk B R EIE A - ARk LB ES = AR S - B - O

B - Hillk B EERmS  ZEASYEEERRSARRMESY &

EERAMERBERE  ZEEFERATEEEEEE)ZE

AEBBREE - SEGRESE  BIEEBIMCKR b BRE% R

B S - BE > BISEE Y T B E E R SOk R 2 IS B

W EREEEE R ERLE c BEEAREYEANRBA RS —

oY H SRS B -

ABPZ IR IR (BIMEHET - IR - Bl A

B RS )RR WRERE > UEEEKR - BERRLBPRE
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BEYEER o NEHESERY S FIR AR aE K - £EEK - EHT
SREGENA ) B2 T8 - - B - 555 B ES (G5 U0 B 2 BS)
EREEMY - kRBARDFATAE —RSEAEAE - BEH - 18
EE - BHEE - EERE - LB RSB - REEERE - ZhBEn
o pHIE SR ) (B - R S0AE 16 70) 2 170 46 A B0 6 3158 A 8 S B 10 4 4%
B B A EERLE Y2 B R B R KR - SR =
BB/ KER - EREAEETEENE  REE - BW - B
&m%ﬁ%%%mwﬂﬁof—@%ﬁgﬁ%¢’#%%%E%ﬁ

BHEKEHESSHE [ ESIRE - B2 BNEAEEL
MEESEHERM Y AHENES Ho-D-5 5 IR EHEE T ZBRS
F o R ES - B-TE I HE U3 R E S8R9 (cycloheptaamylose) i -
TR AR ERR AR R R T SR
BIKS > BASHE-PBHEREBRET M- BEE - XEARY S
Bl EE R AEEN SRS EER > SEERE - BB RIET
i~ BR R IR EVA T -

A 2 AL S R T R B AR R R R R R T S R 4
CBHIE AT REERRE(ENN 8 RZ HEER
RS - AT -FREEUY)ES 0 B AR EMERR
gt - BERE - SEBEE - 5B REE B 2 E R B TR R
=R S -

=
7B B 7 AL, & ) T S R R BB 0 O B T B — B %5 Lt
BEEH A L EEFERENE - Bl £ EREH T > A2
WHSYEERABEZ LA WHBEL HMEY - BHHE - 24
AT BNEE—RSEEYOIEE "5 HE ) - HEHREES
SLIE R AT B AERE S EERA - o B L RR R 2

e
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i

ot

T
RAl

B #

C172323A.doc -48 -



1583671

EFE - BB EREMEE SRS - 5B LRRRE T HE
W - CEFRAZP-BLRIFESEZEENE /- ZEBERE - B
HREAREYRER BERERE  BRERSKEBIHEE - BEK
BBNAIHIE - HHER MERRIEAMBOFNEREEFACILESR
REABAH/AEVERBIGIE - MERRIELEE22ELE R EHE -
MEFRRIVES - JTEMA - SERKBE - LBE - UEXERER -
puBE B A - $5% Bl (antinociceptive agents) ~ FLM 2 F - AT, X BB EH
BIkEEFACAT, REZEI/METEREBANH B k2 e mE BREK
® ZHEHEE - REAZEZIE - SEEHEER - SZALBMFE -

E¥ o MRE - ZERRERE - ARERELEBIFE -  ARRZHEE
JUE| ~ HMG-CoAZ R BRI HIE - MR - MHEZBEUB K/HE
JUE ~ BEREBEREIEE - AR - FIRMK K EEUY - FIR
WIKERZEEIUE - MMUFIKERAIE G - SARHE - FEEERBXR
Bl - N-HEJRLEBRZEERE - EBAFZERERNE - SR _ER
MEE -~ AUYIRRECY > YRR ZEENAE - ERIEIE - EiE
MM vE R R - hEELE R - WA R T B ER B R B
KELHE - ZEBNEBE  ARBRXZBEEAAREES - LEEHZ
¥ E B BIFFm R AR -

Rt > EAFHAZ S —BET > BEEHSYVESABRTHAZILSE
B _EERREESLURRZIEBE - F= > BUEEEFRA
BEEEEGYT  EHEREY  ARPELESYCHREELIRE —E
BICEW/ I RE-REFEERECZE -

ABERZHMEGYTEE_EERYERESURERE A WEER
ZHEEY  RBFBRBNEFERZHNAEARAYEEYS - BRRESHE
FFRKREESE - BYIME > IEREBNEFEAREEAZHZILEY
HE_HEERESGUEREEARIE MY R E 15 MBI 89S Ml
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B - Bo o EHETTHEBEE FAEZCHBEHESUEREE AR
e  E_EEBIREES FAEZCHBANBEEGY - £
LEESS > BERERBEHEYCHEPUELYERESY - £F
FERAXFRZEARRUBEEREREYHESY
HNE > ZEEHEBAEREREZINRFIHKER - £HE
el > ZEEEEREIRAUYWEGTRNBSE L > MELEH
EEYRRRESHRHEZE ZEFHEGYIToREEKT LR
MREMT - BESBHRFMKLER  FEREERERERFEHR A
EYHB4NEN(BERERFHZAEY R EKEE KT 24/NFHE
N AT AR DR - LAABRKFIRE - At - ABHZALGHH
52— v 14 0 AT {5 P W T 9 A (R TE MR B & DL — FE SR ) [F] B SR AR O
> HPRFAEBERERZAZ A GV RANAFKENAERX A
2 B 4 (9201 L/INBR 7 B3/ B 73 ) #% B - R TE A 28 S ) R 4 B K
B A BB E24NFRE - KE > ZEGUERIRAKZERK
B > JREI— AR DR EH 5 —ERFEH R AREA -
FE—EEREAY  EHCSEFRARAIASHNE—HEK
EHO—BAEANFR e —RNEESE _ERNEMER  HaEEL
ETABHZ ik - BE—HEEEZRBE=F)FAGERKET AR
HENEFRERFAREERRNCEBETREZEMERE -
BEE_EBEE  HUBBREREFEUEREEARNFERHLZ
Tté\%it&“iﬁiﬁx%UEEY@%%EVE%ZE Bl - BB BRI R 2B
R LA BT CE  BEEY  HEMIBEBESEN - 5
R EFERR > IINEEREACARERNMAEY - AL AX
FiAlc S _HEERBEMEZSEN - HUBSNAIERAENER
Ko il B A B -
FE—EERAF  ABPZILEVHEHREZEBERAHEG &

C172323A.doc -50-



1583671

B ZEE I AREE G E(ERRR)IE A i (naxifylline) ~ £
% %5 @ (rolofylline) ~ SLV-320 - % ## (theophylline) B ¥& # I %% &
(tonapofylline) -

HE—EERAF  ABHALSYE-FERIHGEEEXBENE
HERE  ZERBCARXREENEBER(BARR)S W %%
(doxazosin) ~ Nk M % (prazosin) - fil & & = (tamsulosin) K& % fif W &
(terazosin) e

ABRHAESY IR TER - B LRREEEZEEIEI( " B -FHET

® Bl )MHEekE -  REXMEB-HEEREF(ENRRIBETIRE
(acebutolol) ~ P& % B8 (alprenolol) ~ % 1# & B (amosulalol) ~ [ 22 Y& &8
(arotinolol) -~ Pl % ¥& B (atenolol) - 3 Ik ¥& B (befunolol) - {Z fh 18 5
(betaxolol) ~ B JI, % #F (bevantolol) + k3% ¥% & (bisoprolol) ~ I [B] & 5
(bopindolol) ~ 77 %7 ¥& B (bucindolol) - #7 & ¥& & (bucumolol) + 75 3E 18
% (bufetolol) ~ T Ik ¥& #F (bufuralol) ~ 77 JE % B (bunitrolol) ~ 7F $7 Y& 3
(bupranolol) ~ 247 B T (bubridine) « T FE¥& & (butofilolol) ~ K H & B
(carazolol) - £ % ¥& B (carteolol) ~ -k # H ¥& (carvedilol) ~ % | Y& 55
(celiprolol) - ZE fif ¥& B (cetamolol) ~ & 7 ¥& & (cloranolol) ~ # K 1% 5
(dilevalol) « & ¥ ¥& 7 (epanolol) - % & ¥& & (esmolol) ~ & & & &
(indenolol) ~ £ H ¥& B (labetolol) ~ £ ffi 55 #& & (levobunolol) ~ EH B &
% (mepindolol) + 2% ¥% B (metipranolol) ~ 2 ¥£ ¥& & (metoprolol) (2% 1]
TR BrELARIARE) KL B E (moprolol) - MZRE
(nadolol) * Z 5 ¥& B (nadoxolol) ~ & 4 ¥& B (nebivalol) ~ JE & b 1%
(nipradilol) - & /% ¥& 88 (oxprenolol) - & 17 ¥& B (penbutolol) ~ EZ MR &
(perbutolol) ~ &4 % ¥ B (pindolol) ~ ¥ H7 18 &8 (practolol) - AEKR &
(pronethalol) ~ ¥ Z5 #& & (propranolol) ~ Z% i ¥ 8 (sotalol) ~ EFF R &
(sufinalol) + £ J& % (talindol) - % ft ¥& B (tertatolol) -~ & ¥ ¥& &
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(tilisolol) - W& IE ¥ #F (timolol) - ¥ | ¥& B (toliprolol) ~ 7 F 1§ &
(xibenolo) R H A& - E—HEFEEHAIF » p-BHRBERB R
B LRRE - EARE STERE - KMEEREES - &F
B, -PEET B AR IR Bt B HI#92-900 mgz EixHE -

E—EAEHOT  ABHIAEWHER- B LRFHEERER
MBI SRE > ZERABCARAEEEHCTE(ERRR)E M E
(albuterol) + b FF % Z& (bitolterol) - JF 3% 5 # (fenoterol) ~ 1@ X 15 &
(formoterol) ~ B3 ¥ #€ (indacaterol) ~ 3TN BX |- % & (isoetharine) -
£ eV T B B2 (levalbuterol) ~ ¥R 2 W & L f & (metaproterenol) ~ it
75 ¥ & (pirbuterol) - ¥ T B EE (salbutamol) - B & K & Mm 2
(salmefamol) - ¥ 3% %5 FZ (salmeterol) ~ 45 7 ft #k (terbutaline) ~ #E B 5
52 (vilantero) & LB W) - BE - Bo-F LR RBCE M 2 B € A LA
RUREEREI#0.05-500 pgZ EHRE -

E—EERE T RS Y EERE L E YW (AGE)HE
Bl &R - ZIEEE 2 B B EIE (G5B FAER BA T 3F FR &) Bl 57 4% 47
(alagebrium)(E{ALT-711)F TRC4149 -

EE—EHOT  AFEACHLEVHEBERENRAEGRAE

B R EEE R JEFRR)EKE FEE (eplerenone) - $R I ER
(spironolactone) i A& - BH @ BEFE B & LR UREHE R
5-300 mgZ Ei%EL -

E—EEHmIR - AR ZAEY) B g B AR EE NBC Z IR E KB 11T
MEIBAESRE > ZIUHBCEGEEGENRRAMIEREDET A1
%l % (bestatin) &z PC18(2-f £ -4- F EE B EE £ T e i BE - B I B4 BR Wi
BZ) -

ABBHZAEYRTHEME KMHERELEACE)INHE B MG &

ﬁiliACEim%WU & (B N BR A ) B 2 & ] (accupril) ~ fa] 7 F 7]
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(alacepril) ~ H JB % Fil (benazepril) ~ B HF % F fil (benazeprilat) + KL%

#| (captopril) + Hi & % Fl (ceranapril) - 7 il ¥ Fl (cilazapril) ~ 3 fi1 &

(delapril) ~ i HB % # (enalapril) ~ & #B & | fil (enalaprilat) - ¥§ 3% ¥ #

(Fosinopril) ~ ¥ ¥  FI il (fosinoprilat) Bk i % 7 (imidapril) « % 3% %

F (lisinopril) ~ 378 ¥ F| (moexipril) ~ 52 3 & I (monopril) - 5 15 % 7

(moveltipril) ~ 1 £ 3 F{ (pentopril) ~ 5% Uk ¥ F (perindopril) - 7 H & Fj

(quinapril) - 8 H5 & | i (quinaprilat) - & >k I FI (ramipril) - B >k & F

#II (ramiprilat) - & HI ¥ Z B &5 (saralasin acetate) - 2 3% F/| (spirapril) -
@ =5 (temocapril) - B % % | (trandolapril) ~ # 25 ¥ F (zofenopril)
REMES -

E—ISEERGI T ACEHISIEI S « BEFA  RHELF - &
IRLF| - EHEEF - BERYFREES - BE - ACEHIHIEIE LR B
PG RL1-150 mgr BIkHE - ER—EHEHIT 0 AFHZLEYWHE
8 55 {F F [ 58 X 88 (LS /FS 4 AR B (ACE/NEP)I &I Bl 40 & 13 8 » &
B G HE (B R R R) © AVE-0848((4S,75,12bR)-7-[3- B3 #-2(S)- TR & T
Bl B 55 1-6- {1 6,55 - 1,2,3,4,6,7,8,12b- /R L E 7 [2,1-a][2]- 36 3 S IF-4-
EHE2) ; AVE-7688(3 & e dh (ilepatril)) & HH &L &% ; BMS-182657(2-
[2-1HI & £ -3(S)-[3- K& -2(8)- R A N EE £ 1-2,3,4,5-TU & -1H-1-FF H &
IE-1-E1Z ) 5 CGS-35601(N-[1-[4-FF £ -2(S)-Bf £ 1K B fe 2L 1 BB IR & -
s 5| L0 BEEE ) A 75 % il (fasidotril) ; 5% 75 2 F| £il (fasidotrilate) ;
f% J8 % FI H1 : ER-32935((3R,6S,9aR)-6-[3(S)- B £ -2(S)- B % /X B B
H£1-5-f0 F & 2 EER I [B322 K0T -3-FE) R ME A
(gempatrilat) ; MDL-101264((4S,7S,12bR)-7-[2(S)-(2-"& U £ 2 B& B W
H)-3-FE R -6- B 25-1,2,3,4,6,7,8,12b- UG L E FE[2,1-2](2]
K AME-4-HE) ; MDL-101287([4S-[40a,7a(R*),12bB]]-7-[2-(F2 E B

3K E TR ]-6- I E 55 -1,2,3,4,6,7,8,12b- /LS ML UE 3 [2,1-2](2]

i
3
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S 3£ E I -4- B EE) © B # £l (omapatrilat) i RB-105(N-[2(S)-(¥i £
H)3(R)-EE T HL-7 BB WG I (sampatrilat) 5 SA-
$98((2R,4R)-N-[2-(2-58 S 5 )-3-(3-F B P M 25 ) B DAL 0 -4- BE 3 36 ) - L-
5 H PG REES) ; Sch-S0690(N-[1(S)-¥% B -2-[N2-(F s Bt Bl 25 )-L- 98 B

EBE)ZEL-GEREE-L-EER) REAS  FEaE - £
¥ 5 B MBI - ACE/NEPHI GBI E 1 AVE-7688 - fRIB LI - %
FES L~ ETE S FIH - BB - Ll R EAS -

R - AR b & 7R 0 i 45 R # (LB 2(ACE2)
S35 1 71 ) S 4 B AR

FEEREAT  AREI S ENE R HEEIEEES R
81> 35 2 B B HE ({2 R IR R )ATR12181 R CYT006-AngQb «

- EEEE - AR LS YHEFRD A SR R
B> KB HEEFGEGETRRRY)  BEE > B LM (warfarin) 5 B
2 ;R B HESE I BS A0 S - 340 59 0 # B (argatroban) - b R E
(bivalirudin) ~ 3 bs i Bf (dabigatran) B 2K UC [ % (Iepirudin) -

ER—EREE  ARBEZLSYHABERFERESHE - A
= M BB R R B AT A Y L R ORAREN R EAS - AR
sy FHAEERRMNBEEERBERITEY - ORAREDZ
% ] L3 (B R R 7)) ¢ % Bl (biguanides) » 3% 40 = 59 €l (metformin) ;
48 2 (glucagon) HE HL B © o-7 #8 £ B8 (a-glucosidase) I 41 A + 3% 1 HE

% (acarbose) B K 1 51| B (miglitol) 5 =k £ RK B§ TV 1 %1 I (DPP-1V D
m() » 5% 40 [ # 51T (alogliptin) - 4% %151 T (denagliptin) ~ FI 51T
(linagliptin) - ¥ 55 51T (saxagliptin) ~ 78 fth. 51T (sitagliptin) K 4 # 5
ST (vildagliptin) : % #% 3 2% (meglitinides) » 3% 40 ¥ 1& 5 &
(repaglinide) : B — ™ 0F — f (oxadiazolidinediones) ; ## HE A&
(sulfonylureas) - % 41 % 5% 75 FR (chlorpropamide) - 1% %1 % %
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(glimepiride) ~ #& 51| 0t 1% (glipizide) ~ #& 5| & & (glyburide) } % 1iI = AR
(tolazamide) ; W M 0¥ — F{ (thiazolidinediones) - 3% 40 Wt # 51 EH
(pioglitazone) B Z& #& 51l f (rosiglitazone) ; R H 4 & -

ER—EBHAd  ASBEZEEWALEEREESRE -
ZHMHEEEEEE(EXRK)O AR #H K B AR (oral rehydration
solution ; ORS) -~ 3% IR T f& (loperamide) - #£ %5 &% 5 (diphenoxylate) &
RIK G EE 5

EE—BHAP  ABEHZLEWENFTXAREEEGEA -
EMHENEBLBEWERER) ' o-BELREEZHEEHERE > FWOR
B Jg & (brimonidine) ; B-BF LR EZ M A ZEEIUE % T B1- B &7
B EBUEMIEE - AMEREREERE  EEIBNGE -
> B U4 [ (acetazolamide) - 7§ Ak #£ B (brinzolamide) & % £ B
(dorzolamide) ; F& fif 8 2 {4 (€ % Bl > 35 40 75 4 3 #% (cevimeline) }
DMXB- 18 X B g (anabaseine) ; B LR E/LLE&Y  @WEL - FLER
+£ % % (pilocarpine) : K AIFIMR ZE LY -

EE—FmAl T > ASHZEEGYERBEERESKHAE - K
HREEEAEERER) EEEEEREQ EHHE A (CETP) > 5
41 % 2% #f UT (anacetrapib) - # ZE ffj UC (dalcetrapib) & £ & i UT
(torcetrapib) ; Tt 7T (statins) - & WP L (X At 7T (atorvastatin) ~ & R At
5T (fluvastatin) ~ & {&ftr 3T (lovastatin) ~ ¥ {k fth T (pravastatin) - Z& F i
ST (rosuvastatin) iz ¥ {% At 7T (simvastatin) ; KR H4E S -

F—EERGT AP ERMBREEEHRE - F
i L A2 B FE (B R R ) © B 5] IC & (aspirin)  Hudn/NRAE - 40
% 28 UT % (clopidogrel) + 3 HiI 4% & (prasugrel) f2 B & [T UE (ticlopidine) ;
FFE ) REBES -

FE—EEmRA T ARPEZEEWHETBLAOERERI 182

|
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BRI R (ARB)Z AT\ ZBENBEIHE K E - KREARBEFE(ERR
) L b 8 (abitesartan) ~ 8] 7% /b 3H (azilsartan)(ﬁﬂ#ﬂﬂ]ﬁ?/}‘iﬁE}%’v%{é
B (azilsartan medoxomil)) + 7 (& Vb 3H (benzyllosartan) - ¥ i /b %
(candesartan) ~ X H#f 70 18 75 3K % # (candesartan cilexetil) ~ & FI] > 38
(elisartan) ~ B 77 V> #H (embusartan) - {7 % ft & b 38 (enoltasosartan) -
% X 28 ¥b #H (eprosartan) ~ EXP3174 - 3@ ¥b #H (fonsartan) ~ #g fir /> 38
(forasartan) - & 3% ¥b #H (glycyllosartan) ~ £# H /b 38 (irbesartan) - {F &
K% bk (isoteoline) ~ 3% b 3 (losartan) ~ 25 % 75 3K (medoximil) + 3 3% /b #8
(milfasartan) - B 3% /b 1B (olmesartan)( i 41 B £ D H X % K B
(olmesartan medoxomil)) + B 3% 3 b 1H (opomisartan) - F fif ¥ ¥ ®
(pratosartan) + ¥/ UC /b 3H (ripisartan) ~ b3 1770 3H (saprisartan) -~ & HI &
(saralasin) * [ 2% ¥7 (sarmesin) + TAK-591 - {ff % /b 3H (tasosartan) -
sk ¥b #H (telmisartan) ~ &80 3H (valsartan) - {4 $i1 /b $H (zolasartan) Fz L 40

- E—REERAGIF > ARBEBFE/DEELKE - kit /PHEFER
B MREEDE - FHDIE - EDIE - BENDHESLSKE - ST
b RV~ BKDIE - G R A S o B B R /R A
BRERMPEFEREE - REEVHFREESE - RO HABRESED
HELKE - BE > ARBIFLUZ R HEH494-600 mgZ B/ H - K
& i =t H B & : 08 5 /5 % 20-320 mg °

ABHZALEYITIHEEERERHEEHRE  FWUATZEHE
B0 750 /7 T Bk B8 #D %1 % (ARB/NEP) - H & f & (E-F R 11)2008F 4 H
23 H H 3% 2 Allegretti & A By £ B A B % 2 2008/0269305 %% & 2
2009/00232285F S Frit 26 &4 » AL & WA -{2-Z & E-4-Z5-5-
[((S)-2-SR & -4-FR EE R B EE e B )- R B oK - - AL AL} -3 - e o - 2- F
E&ﬁ °

KB 71t & ¥ Jr °] 81 40 Kurtz fz Klein (2009) Hypertension
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Research 32:826-834 il 2 L he MEBEWE R ZRHEBH S &%

E—EEESP  AFHZLEVHEEERZEEREESRK
g1 > 40 3% PE R+ (icatibant)(HOE-140) - THRALL4H & BIA T @ L A B
mMEEHKEXEIRKESEASZHMIEMFEROER -

E—EERSS  AFHZLeYWHESREHERESKEA -
22t 45 38 18 P B 75 B 78 (B °F PR 1R B & 3t 2 (amlodipine) ~ [ f& fH K
(anipamil) + [ fil fE F (aranipine) - & J& #tt 3 (barnidipine) * ¥ IR f%
(bencyclane) + H JE # 3 (benidipine) ~ ¥ & i B (bepridil) » R i &
(clentiazem) - 7 J& #, 3F (cilnidipine) - #E | & (cinnarizine) ~ B 67 £
(diltiazem) ~ f{% 35 H#f, F (efonidipine) ~ 4 & #, 3 (elgodipine) - & it 55 B
(etafenone) - JE 3% #f 3 (felodipine) - ¥ i, #k (fendiline) ~ & = Fi| &
(flunarizine) ~ /i’ fH>K (gallopamil) + {1 i ¥ (isradipine) ~ i 75 30 F
(lacidipine) - Z&-& #b 3 (lercanidipine) - ¥ 2% &, 1% (lidoflazine) ~ ;& 3 Fl|
% (lomerizine) + & & #, ¥ (manidipine) + ¥k H #t @ (mibefradil) « JEF
#, SZ (nicardipine) - B 3£ #t, 3 (nifedipine) ~ JE & #f, ¥ (niguldipine) ~ B
% #t S (niludipine) - JE {% #f F (nilvadipine) * & E i#f, % (nimodipine) -
JE & # S (nisoldipine) - fE& Bf #f F (nitrendipine) - JE X #h ¥
(nivaldipine) * Uk 53 & #k (perhexiline) - ¥ /& #iI B9 (prenylamine) + £ B
#7 5T (ryosidine) - 5] B it @ (semotiadil) - % Z& i#f, Ak (terodiline) ~ & 9
i1 K (tiapamil) ~ 4EHIE K (verapami) R R4 & - E—RHEHKEIF >
SR ETHET R AR &M - FEME - ERE - FERMF - P
W RIFEHE c B RHE C BEME - BEHME - EEHE - BE
W~ BRHE - BEEET - #RAMAREAEE - BF - 5B EME
B LR R ER492-500 mgz %4 -

E—BEEST  AEPZLEYHERABANFEESKA
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S5 40 TPC-806 5 2-(5- B Ff 2 B 25 -6- ) S5, 25 -2- 35 K- 1,6- = S0 0 - 1- 2 )-
N (B4- M A K- - F£T-QHEERL))2-FLIZER
(NK3201) -

E—EERAT  XEPZILLEWEANKBIESKE - K%
MERBEBFE(MEARRL) - REREEEANHE > F0L0E%E
(acetazolamide) & & £, 3k JF B (dichlorphenamide) ; = (X 22 FI| bR i (loop
diuretics) » HEBFBEBERITEN (O ZLEREK A 8RS
(ambuside) - [rnﬂﬂmfz(azosemide) « 4f 2 ft JE (bumetanide) - 7 ftf, 1 fiz

° (butazolamide) - £i 3k JE BF B (chloraminophenamide) -~ £ JE B B&
(clofenamide) ~ &M i (clopamide) ~ %72 [& (clorexolone) ~ — k& 3 B
(disulfamide) - % 22 "™ fiZ (ethoxzolamide) - Bk 22 3K (furosemide) ~ 3 &
76 %5 (mefruside) - % B M i (methazolamide) - B 1% 4t fE (piretanide) -
£ HiI 22 5K (torsemide) ~ [l /0 % (tripamide) & & hiw 7K 15 % (xipamide)) BL
K 3 b B e AU PR B (58 W AR L JE B (ethacrynic acid)) k MR & & 2B
b & ¥ (3 20 % JE BZ (tienilic acid) - EJ % 17 FH (indacrinone) K B & fi5
(quincarbate)) : 2 B A IR Bl > EOH EEE © & F R A
(potassium-sparing diuretics) > H & & B & BE £ §1 B (5 098 A B
(spironolactone)) K Na" i 3 #II ] % (5% 401 e 0L BK (amiloride) J fiie % 1 ®
UE (triamterene)) 5 UE BE K JE L ME B AV R PR B 0 25 40 B B O
(althiazide) - * % I & (bendroflumethiazide) - ¥ 4 & 1 &
(benzylhydrochlorothiazide) -~ *¢ BE & (benzthiazide) - 7 KE I&
(buthiazide) - & £ fid (chlorthalidone) - & ME & (chlorothiazide) - I8 [
€ = (cyclopenthiazide) ~ 2 BE [E (cyclothiazide) ~ ffx UC BE &
(epithiazide) - Z, I % (ethiazide) - 3f M 4 (fenquizone) - 25 HF I &
(flumethiazide) -~ & & B & (hydrochlorothiazide) -~ & & " &
(hydroflumethiazide) - 18] i M9 B (indapamide) - B & IBE I

C172323BX20170110C.doc -58-



1583671

(methylclothiazide) ~ 2 % 7 4 (meticrane) - 2 £ Hif 52 (metolazone)
¥ % " B (paraflutizide) - % M 1B (polythiazide) - B Z ™ FH
(quinethazone) - £, M B (teclothiazide) f = & M &
(trichloromethiazide) ; R EME - E—HEEROIF » FIIREZEEZ
SLRE - FAEME - EER - SEN - CE8IEHIKZ - RIMLBEE - TRE
K- BEER - SBER - BEME - FEER - ZXENUF > EE
K BEEWREREMAS o FIREELE R HERHS-50 mg ~ 5 iE
HEEXR6-2S mgr EWRE HAhERABESEX6.25 mg ~ 12.5 mgH25
® ° .

AKBRHAEYRATHEANERZB/EECE)MIH R ESHRE - X
1 B 2 B B8 ¥E (B S PR 7Y ) B B — K (phosphoramidon) + CGS 26303
REMHESG -

E—REEELF ABUCAESYWEAREZZEZARES
S KEXMAXREZEENBEEWERRER): EEAKEATZH
CEEMEANEEZRZHEEDE > a0 (R 4 3H (avosentan) - F H £ 3H
(ambrisentan) -~ [a Hi # 3 (atrasentan) - BQ-123 - 3% i 4
(clazosentan) ~ 3% & 4 H (darusentan) - 75 il 3 $H (sitaxentan) § 75 JH4 j&
iH (zibotentan) ; KL BN K FAUBZ R L EAREZZRBENAE -
Z 4 3 4 3H (bosentan) - & 7§ & iH (macitentan) - & W 4 iH
(tezosentan) o

EB—EBpF  ABFHZASVELBE LMITc —XNSE
HMG-CoAZ R B HIF B H G RE - AXRELMITEBFUERNRL)M
£ X fi 77 (atorvastatin) - & {X f8 77 (fluvastatin) - & {& f 7T
(lovastatin) ~ UC {% fth 7T (pitavastatin) - ¥ {X b 7T (pravastatin) - & & fib
7T (rosuvastatin) &z ¥ {X ftL 7] (simvastatin) o

E—EEROF  FAFHIAEYVHEHERFRKNHEHBRHES &
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B ZHIHEC EAEEGERBRHAMIERFDEZRE ERFFRK
&I - 55T FEE P TT (atomoxetine) ~ T % < P B (buproprion) & T
BREARARHYBET BEARNE - K& & MK(maprotiline) ~ Fg i 7T
(reboxetine) J # ¥& ¥ B (viloxazine) ; 3% £ £ M & T 7 B 4 A7 % A
(SSRI) - & 01 75 Bk & [ (citalopram) f P FA L BN ¥ = H M BA & B4
(desmethylcitalopram) -~ 3% 4 ¥ 7J (dapoxetine) -~ K i ¥ B
(escitalopram)(f5l 2 % B% {k # & BF ) - & 78 7T (fluoxetine) & & P4 7] X B
R Y % B F 7T (norfluoxetine) ~ 7 (R ¥ BA (fluvoxamine)(f1 20 &
RYDBANE T 4% —BEEE) - M 77T (paroxetine) ~ <& i AR (sertraline) &
i K AR 3 7 &5 B & i Ak (demethylsertraline) : #E M E R-XF T LR
= B % UL HI 0 B (SNRI) - 2 40tk 78 3 & (bicifadine) ~ BE ¥& 78 7T
(duloxetine) + B & (milnacipran) - %= ¥ W i (nefazodone) J 37 $7 i
5= (venlafaxine) ; R EMHE -

ER—ERA+F  AFHACAEWEHEIIREZEMBEESKE -
LA R 2 BB EE(ERRI) + Bl E(carisoprodol) ~ @MY IR
(chlorzoxazone) + I % 22 75 (cyclobenzaprine) ~ — £ J& #l (diflunisal) -
3 {170 B (metaxalone) ~ 3£ E & (methocarbamol) X EAH & -

E—EERAT  ABHZIAEGWHENIRMRIEUYHES R
BH > ZARMAKRBFELWCEFNBEERNRER) : FEILK
(carperitide) - CD-NP(Nile Therapeutics) - CU-NP - %= 7 17 Bk

ig‘l

}

(nesiritide) - PL-3994(Palatin Technologies, Inc.) - & HI 17 Bk
(ularitide) * 7572 37 ik (cenderitide) & OgawaZ A (2004) J. Biol. Chem.
279:28625-31 it 2L &Y - WEASYWIRTE B F] K I 2 82 -
A(NPR-AME%I?E'J - EF—EHAF  ARBEHZASET]REFAKTE
B Z B (NPR-CO)ETMBIE G » 35 41SC-46542 ~ cANF(4-23) &t AP-
~ 811(Veale (2000) Bioorg Med Chem Lett 10:1949-52) - #2{i S - AP-
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811 % BANEP ] %l %l 2 B 75 (thiorphan) 4 & I © 7~ 15 [E fF A (Wegner
(1995) Clin. Exper. Hypert. 17:861-876)

ES—BHE P ZIiéf‘*HﬁJZﬂ:‘*#@éﬁiﬂ%EFHKE@(NEP)THJ%WMEA
wE o REMENEPHIAI B G (B RRK) © AHU-377 5 K7D i
(candoxatril) ; ¥X ¥b B HiI (candoxatrilat) ; 75 & % i (dexecadotril)((+)-
N-[NM-(ZE&E@%%E%H-iﬁ%ﬁ%%]’a‘ﬂﬂﬁﬁiEE‘é) ; CGS-
24128(3-[3-(ME-4-K)-2-(BEE FERE ) NEREINEK) > CGS-
24592((S)-3-[3-(Bt K -4- B)-2- (BB EFERE)VNEREINER)
CGS-25155(N-[9(R)-(Z BR Bt 2 FF E)-10-fl & & - 1- R K -2(9)-&
;réﬁ*zﬁ;]-4(R)-¥m§-L-ﬂmﬂ§§;§qa@=) ; Hepworth® A Z WO 2006/027680
h it 2 3-(1-FF FEEE R O & )R B 17 £ ¥ (Pfizer Inc.) i IMV-390-
12(R)-FERE-3I-(N-BEFFHAABRE-L-2EOKEE-L-OKR)
# £ gl B (ecadotril) ; B BE — Bk ; #f 28 B Z¥ (retrothiorphan) ; RU
42827(2-(%i £ BB AL )-N-(4- 0L 08 B ) X N B ) © RU-44004(N-(4- 15 I
E)-3-FEE2-(HRERE)NEER) » SCH-32615((S)-N-[N-(1-# £ -2-F
B Z E)-L-F A BB A )-B- W e B2 ) & H Al %2 SCH-34826((S)-N-[N-[1-
[[(2,2-— B E-1,3-ZERB-4-B)FEEVRE]-2-FELE-L-FRHE
B 5 1-B- R B B4 ) 2B ZE JE (sialorphin) ; SCH-42495(N-[2(S)-(Z B % Fii

EHEE)IQ-BEXRE)NBE)L-PFHREEZR) TEKHIE

- (spinorphin) ; SQ-28132(N-[2-(%’%§%$%)-Lﬁﬂ%%d-%%ﬁ%]eHﬁE
B) ; SQ-28603(N-[2-(BRiEFH E)-1-IEE-3-FERE]B-AKER)

SQ-29072(7-[[2-(SREBRE)-1-IEE - FERNEIREIRE)  Hid

(thiorphan) B E &1 2% 34 i £ % #fi (racecadotril) ; UK-69578(/IE-4-[[[1-

R-#BE-3-Q-FEEZEE )REIBEREIREIREIRCKETR)

UK-447,8412-{1-3-G- 8 FE )R EKFHRE]BRKEFE}-4-FEE

T ) 5 UK-505,749((R)-2-FF £ -3-{1-[3-(2- A K HEW-6- B )N E
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FEEEIRKEINE) S-BiX-4-E4-C-ZENBEREE)2-FEKL
BERS-BF K -4-E4-C-HRERNBERE)2-FEKXKE Z B (WO
2007/056546) ; Khder % A > WO 2007/106708 cf Ff it > 3% #& & df
(daglutril)[(3S,2'R)-3-{1-[2'-(Z & E B E)-4'"-FE T E-BK-1- B E
£1-2,3,4,5-T04,-2- I & 5 - 1H-1-3E H- S 1¥-1-2Z. 8] (Novartis AG) ; &
HEE  HE—REEGI + - NEPHIH| & E AHU-377 ~ IRDHh - Ik
Yb B - CGS-24128 - B B — Bk - SCH-32615 + SCH-34826 - SQ-
28603 - EBURHEPEEG - E—HEEMWBIF - NEPHIHI K K 55 40 =
& & B 20 CGS-26303([N-[2- (¥t 5 -4-E)-1(S)-(1H- Y & -5- K ) 7 B | B
EIFEREB) e HEBFEARAN K ZHE/LES(ECE)ENEPZ #]l &
Bl Z &M - IR i E fth % &= /E F§ ECE/NEP{L &%) - NEPHI & &l # LA
LR E S X4920-800 mgr B H > HPHA AR EHE B EXKS50-
700 mg ~ T 3 % 5 4 5 100-6005% 100-300 mg -

E—EERAT  AFPEZLEVHEIEEEBEHESKEHE > &%
RS 2 B8 & (E R R JE 0] i & (nicorandil) ; AHEH L H > 5540
2% U B2 VY B BE B 0 & HT {2 R 55 % (sydnonimines) 0 38 40 Ak 75 % BH
(linsidomine) & I % B9 (molsidomine)

EE—BHRAF » XEH &Y EIEEE B ¥ X B (NSAID)4H
G HE - ARMENSAIDEFE(EARRK) - M7 3% ¥ (acemetacin) ~ Z B
7K 1% B (acetyl salicylic acid) - fa] & 2% B (alclofenac) - [d] BE & 2%
(alminoprofen) « f& 25 B% (amfenac) - f% & I7 4% (amiprilose) - [ J& 75 UT
& (aloxiprin) ~ [ JE & B (anirolac) ~ [ %% N 5% (apazone) ~ [ %% 58
(azapropazone) - H 3 5 (benorilate) + 7 & ZX (benoxaprofen) » & I
[# (bezpiperylon) ~ J& H}fﬁ%(bropefamole) 76 &% (bucloxic acid) ~ £}&
7% (carprofen) - ¥2 & &1 E& (clidanac) ~ # & 25 % (diclofenac) -+ — &, JE Ml
(diflunisal) - #t 35 i, {6 (diftalone) ~ {{% 5% F] B (enolicam) ~ 4% if. /& B2

C172323BX20170110C.doc -62-
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(etodolac) -~ 4Kk 5t & 77 (etoricoxib) - %3 77 %+ (fenbufen) - Z¥ & &
(fenclofenac) ~ %> 50 ¥& B (fenclozic acid) « FEEE 18 %5 (fenoprofen) ~ 25 &
B (fentiazac) - FE & HiI 52 (feprazone) ~ &, %> #P B& (flufenamic acid) - &
Z Hll (flufenisal) ~ & 1% %> (fluprofen) ~ & Eb ¥& 75 (flurbiprofen) ~ 0k ZE 45
E# (furofenac) - &£ T Z¥ B (ibufenac) - 77 ¥& % (ibuprofen) ~ 05| ¢ ZE 3&
(indomethacin) ~ 05| B¢ ¥& % (indoprofen) ~ {F 3 % B (isoxepac) ~ FEEH
FE (isoxicam) - [ ¥& %> (ketoprofen) - fH ¥& B% (ketorolac) ~ ¥% FE BK Mg
(lofemizole) ~ & 5 T B (lornoxicam) -~ H & 2% B B E&

‘ (meclofenamate) - B & 75 # BE (meclofenamic acid) - B Z¥ 3f B8
(mefenamic acid) - 3£ & & R (meloxicam) ~ E ¥ & (mesalamine) ~ BKIE
2% (miroprofen) - B JE 7 5% (mofebutazone) - Z£ ] £ fd (nabumetone) ~
Z I & (naproxen) ~ & & BE (niflumic acid) - B8 ¥ % % (oxaprozin) ~ 5
~ B (oxpinac) -  fi & (oxyphenbutazone) -~ FE H T & A
(phenylbutazone) ~ It % & & (piroxicam) - M ¥ %5 (pirprofen) ~ & H7 &
Z¥ (pranoprofen) - £ /K 15 Bg (salsalate) ~ #F % & FE (sudoxicam) ~ HI & &
F&z IHE 0 (sulfasalazine) - &F AR B% (sulindac) ~ &F ¥ 4 (suprofen) ~ B
FE (tenoxicam) * KR4 B£ (tiopinac) - MEY& Z5 B (tiaprofenic acid) ~ FREE
ZX (tioxaprofen) » £ 55 # BE (tolfenamic acid) ~ ¥ 3£ T (tolmetin) -~ = &
* #g (triflumidate) - & 2% 3£ 3% (zidometacin) - {£ 38 B (zomepirac) & H
HE  E—FEERGIG - NSAIDREREKFTEE - LB S - Wi
- BIREF BB  HERKR ZEBRER E%4  BRYyfk -
BERMEMES -

E—EEREEF  AFHIASYWEN-FEJ- XX EENMDA)

&

TEENMBESERE  ZENBCENBEGEBRREMIEEFE
M| % B% (amantadine) - 5 B 0§ [ (dextromethorphan) - H N & &

(dextropropoxyphene) - & % i (ketamine) - &/l 5 >k Hd (ketobemidone) -
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2 £ Ml (memantine) ~ 3£ Fi (methadone)ZE -

ER—ERYT  ABERHIAEVEERBFZREXBI(RER
ERAEILBEEESKRE  REXEERFZHREXBLE(ERRR) -
T P 2 Wk (buprenorphine) ~ #7 ¥ BEEE (butorphanol) - ] 4% K (codeine) -
— & T % & (dihydrocodeine) - %¥ X f& (fentanyl) - & W
(hydrocodone) ~ 4 "% Wk FF (hydromorphone) ~ 7£ ¥ Wk £ (levallorphan) -
72 BE 22 (levorphanol) ~ IR & IE (meperidine) + 2 ¥ Ed (methadone) ~ U5 Bk
(morphine) - #% 77 BE (nalbuphine) - #4 3€ 7 (nalmefene) - O A
(nalorphine) - &4 ¥ Hi (naloxone) * i ifi FA (naltrexone) - #¥E 25 ~ &1

B (oxycodone) + 4 L IE I (oxymorphone) + 48 # # (pentazocine) + 7
4,75 (propoxyphene) * i & % (tramadol) &k KA & - X LEE I >
EREEZERENBZEAUER - Z€FKE - 70 - S VSR - 15
e - SEE - EEYEE RS RHEMES -

E—BEERA T RNFIEZ (S Y EBEER — FS B (PDE) {1 #
B - K EPDE-VHI &I B AH & # 62 - (LR MEPDE-VIHIHI BB & (R
fA ) B fk BF FE (avanafil) -~ Z& 1 8 JF (lodenafil) - X & H IF
(mirodenafil) - 7§ 1 # 3E (sildenafil)(Revatio®) -~ i % H IF
(tadalafil)(Adcirca®) - % #b B 3k (vardenafil)(Levitra®) k. & b #F JF
(udenafil) -

ER—BEAl T ABHIAEWHEAIIREFEUDORERE
B %1 i 3 (prostanoids) B¢ A 51| 3% & (prostacyclin) ¥ 5 % &2 - X
FHRIFIRFZFEUYEE(ETRR)A IS 3% N (beraprost sodium) -
Eb 5 BT 71 & (bimatoprost) - {& Fil 5| EZ (epoprostenol) ~ 7 & R ¥l 3}
(iloprost) ~ i 3H i ¥ % (latanoprost) ~ il % A 5| 3% (tafluprost) ~ i K F]
5| & (travoprost) & Bl 57 5/ 38 3 (treprostinil) » R IEHATFIR ~ friH
AFIE R MBI E R ZREE -
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ES—BHAT  AEBZILEWHEFIIBREZRBENEHESE
> ZERB ZEPEFEEARRMLESAIFIZE - ArERIFIE - #
RAFIESE -

ARG THEETZMNGBESKE  ZAHE ZE G
B 18 (B A BR 7)) Bl #| & @ (aliskiren) ~ R HF & @ (enalkiren) ~ oK S &
(remikiren) K H4H &

ES—EBhelP  AEFHZASYEEENMERF KA
FI(SSRD4H & - ARMSSRIBFE(EARRK) - FAEKEEE & AEKYE

o EREYEFHEREE - 20T - K TEWIOERRKRERE)
EETREATEFERBFYERFEET - ERPHWBIAOIET &=
BRERPEH) - HER)T  SHMERSHMHAREAYWEZRSHHA - RE
HeE e

E—HEEREFF  AEHZAEYWES-HT ol 75 & = B {E N EI4H
SIRE > R RE 2 B HE (FE B 7 5259 7 9k R &) % 8 (triptans) -
=% 40 f] 5 gh & 38 (almotriptan) ~ o] 4E gh & 3H (avitriptan) ~ 4 2K g I H
(eletriptan) ~ K ZE fgf i 1H (frovatriptan) ~ FH{ fir gl I 38 (naratriptan) ~ ¥l
L i F 3 (rizatriptan) - £F & #fi % 3H (sumatriptan) K& £ oK #f & 8
(zolmitriptan) -

E—HEEREGF P  AXFHZASWHEHNBEEE FESEHE
ZMEHE B 2 ENERE(EPRSRRHEAMERF)TEE F
(carbamazepine) - B 3 % 3% (fosphenytoin) ~ HI 2 = 1% (lamotrigine) ~

] % £ B (lidocaine) ~ 2 P5 42 (mexiletine) « B & 7§ F (oxcarbazepine) -
% % 3 (phenytoin) R H 4 & -

E—EERGS  AFHZAEEWHET SN EFEBREB/LEFZ
Bl E{LEIH &K » ZREHSOEEE 2B 68 1E (B AR KM i
75U (ataciguat) ~ B BB PG UKk (riociguat) &k H4H & -

C172323BX20170110C.doc -65 -



1583671

E—EZERAT  AFHZEEWAZRBHFNBE(TCAHEEG K
g Z=ZBHRMEE 2 TG REGER R IE R &) K&
(amitriptyline) - 4 [ >k # #f (amitriptylinoxide) -~ i & #k
(butriptyline) + £ 3 ¢ 85 (clomipramine) - ;35 % #k (demexiptiline) -
Hr % Y B (desipramine) - = 7 7§ F (dibenzepin) - = E i #k
(dimetacrine) + & ¥ F (dosulepin) - 2% %& F (doxepin) -  BK Bk
(imipramine) - %, >K i1 B§ (imipraminoxide) * }%& 3 8 BF (lofepramine)
% F @i ¥ (melitracen) - 3£ ffl 78 B (metapramine) - & b B ¥
(nitroxazepine) * 2 H & fk (nortriptyline) - 3% & % #k (noxiptiline) ~ IR
4 JE B& (pipofezine) - PN Mt #§ ¢ (propizepine) - ¥ ZE B
(protriptyline) + Z 4t fHEH (quinupramine) &k X4 &

E—EEEST  ARPEILEVEABRERZRENANESHK
Bl - ZEHUEI 2 B EE (FE B R R BA M 3R R #)=5 JE {X 3 (conivaptan)
o #E 42 % 48 (tolvaptan) * |

HEZE _GEBARUERAZPEZAEYWHNEMESEET
HEB - BOls > AFHZEYTEF] KA K ARB ~ 5@ EM
g7 7 B2 ARB ~ 2 FI R B & ACEHI HI &l ~ 285 @ EH BT B & LM T4
&  BEEPFEEACEMF B MRALZF(RIET & = B 8P =0) B Rl R
Bl G S > S 0 H DR AE Vaseretic® 5 B 5 255 i 1 PH BT B i &
HWE(EXEBEBEPEARBEEDH(EF S KBERMER)ZHE
& HSREEREECMITZHE 2SN TBEZHZIEED
—MEEH - - B LREAREEIBREIBAITBREZRE I
ZEMEER R TEEEREPEEY - fimtte-BFERIAEN
% B8 {2 SUE| 8L 15 ] % E (clonidine) ~ 75 3% £ 5K &€ (dexmedetomidine) &
Bl 3% 3 (guanfacine) -

DTHREYREAALAFHIAEZEBELASD -
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RSO R 3 BT IR &
RABERBHIAEH(S0 g) ~ 440 gEFERRZILFE K10 giE
EEssE - HERIGHEYEAEEARBBEE TN(EBES mgis
) HE RO BEARHAZIMALESY(20 me)E2 FH (89 mg) ~ &
MR (B9 me) RIFIEEREE (2 mg) - HEBF B SV EBEFHEE 455 < Bl &
(U.S.sieve) R AEHHABRBE F(EBE200 mgiHE9) -
HKE  WMERAERTSBELMIAZHIACEB0 g) ~ B _F
E(20 g) ~ 440 g TR ALVE R 10 glE AR BR &% -
® RSO 1R ZEZ BT £ 55 BB BT

ROBEABHZAEY(100 mg)dd IRE L K B 7k 1L ZLTE B2 B
BEEE(50 mg)RBEK (250 mg) - EEREEMEAVBBEET(EBE
400 mgiliEY)) - ME > T BERXFHZMAEH(T0 mg) K5 ZZEH
(30 mg)Bd SR & Z 1% B /K 1L 2L 08 B B i BR B (50 mg) K &% (250 mg) »
BB EEVEAVNBRBEEST(BEBRE40mgiEEY) -

BE  ROBEARHLZMAMED(40 mg)EE i1 & i R (Avicel PH
103 259.2 mg) R BEASBREX(0.8 mg) - MER R EMEAHBRBE (15
R~ 8@ TZEH)FEEBEEI mgHEY) -
JH R AE ] 128 38,2 BT 14 5 BY 78 80 7

FEABZHZASH(0 mg) ~ (45 mg) M &ABMERGS mg)@E
BERSTEE 205 X EETF H R ER S o FES0-60°C TRz B EH I 2 4 2 FE AL
BB BEF R E 165X EE - ERZFGUBIEERER(@ mgREFHKT
Z10%E )RR R E R (4.5 mg) - BEARER (0.5 mg) R¥E A (1 mg)
BE BECHLESYEEESFEICGRIEE  BREZAFERY
- HEREBREREAGRNEZXFENT - BER > EREHRLIEBHE
EYLUREIELI mgZ §E A -

KE RO BESARABZHIZIASY (250 mg)d i3 & B 5 (400
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mg) ~ EEMR ZEMK (10 mg) REEEK (S mg) -  FEFBERESYLUL
R EE B (FEEEI665 mgil &)

HE ROBEEABZHAASY (400 mg)dd T KE (50 mg) ~ &
B ¥4 FP MR HE R BRI (25 mg) ~ FLBE(120 me) R BFARBRS% (S mg) - MERER
BEWUFERELRER(FRE 600 mgil &) -

H¥E > APEBQOmg)KBERASTBEARHIMAE (100 mg)il
F KB (100 mg) - BZHRE &Y BN - 5335 06 TS A 3R (50
mg) R EAEEESE (S me) BRI YES > NI HBRFABES YL
KR SER (F4E B 100 mgARBEZLEY) -
JH RG] 12 282 P 1 BB S B0 7

BEUTHRASUEEES10 mLBEFERSH 100 mgARHZMHEY
R

%) =
AZHZIED 10g

BT 1% 8% 05g

N 20¢g
AR TR 0.15¢
HREE R ERNE 0.05g

WHE 255¢g
[LIZSHERZ(70%157R) 1285 g
Veegum® K(RYBAEEER) 10g -
IR 0.035 mL

= B 0.5 mg

ZBA7K EEFE100mL

AR R ZEZ P LR I

BECHRBEARYBSENARARCEERGENEERE - L&
HMEETHE _BREEEER)CHEY - B2HME > HARHZLS
Y (E T THCEEDMSOR &)E2 100 mMIEE R $2 iR B 2 5 H iR pHIE
ZpH 5> HEL100 mMIEEREBERE S HFAEBpHEEDPH 2 - ZFBEW
AT EFEIR AR - FWMEME > PIABEHRATERELI0 wt%RR
E-B-EAMNE -
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H@EGcHAEYERE I NS EMNE 5% NaHCO B K -

JHREG R ZEZ BT 1 a] 7E 4 B H)

BEARBHZLESW(O.2 g)810.4 MZ BB E B (2.0 mL) - i

ZRE A0S NEE/KEIKRE0.S NE RN KB G5B R Z pHIE

FAREPH 4> BERINEHES AKREM20 mLZ MEEE - ZEL

HEBESRO2D2HKDEBRESYURMHBERENRE BREBK -

HRRARZEL O EMEY

FEAFHZIAEDWO0.2 m)B AR » HHFEFEQRS mg)iB
® G BERURBECEEGYVEAHBRAZEGH - {FAF025 %
ABRRBEZEGH IARAEY -

HE  BABHAIRKB AR THRAEYWA0 g)5 B F B & U6
FE(0.2 g)EENEZWYEK(200 mL)F i 2 ERF - BATHEBRE
REBZER  BEMARTUUERRHKRTHEEY  HEBEF
MER/NRELS pmZ K F - ERBRMARTHEEWEASEMN
BZLLI2-NHIZEHNEBERASNEFTF » EFEHBAFRAER
HEMCERLUEREEEFI10 ngE 53500 ng KBRS -

BE - BABPZ MG m))BENEERBERE(PH S)CE
RAEHB/AKA2 mL)F - BHRESYHETTHEREREEZECKEYE
fE - RMEBRZPHE A L ERFEHRKEBARMI N NaOH/KBE R KFHE
EpHS - {FAREESEFII0 ngE 47500 ug A BA L EMHNEFE R
BEREER -
g6

RELTHEREVLURPEARABHCHEERG - A - BRI
HEHET  BRAIKRERTEROTALUEMA B AR A SEEH 2 &6 -

BRIESFHAER TRAIUTHESEGUTESE A AXAAERE
EBECEMHEMESEFELTRESCEREESE ¢
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AcOH
BOC
(BOC),0
DCC
DCM
DIPEA
DMA
DMAP
DMF
EDC
Et;N
Et,0
Et;SiH
EtOAc
EtOH
HATU

HCTU

HEPES
HOBt

MeCN
MeOH
NaHMDS
Pd(dppf),Cl;
Pd(PPhs),

C172323A.doc

Z

F=T &HxFE(-C(0)OC(CH3)3)

kR =T Bg

“ROEkA K

“& BB

NN-Z_EREZE

N,N-— R & Z i I%

4-Z A EMEIE

N,N-Z F & B i .
1-B-“ R EEERE)-3-ZEBRII %
=2

Z Bk

=B W

2B Z B

2B

NEBEBENNN N-IURE-O-(T-FREEH =
Mg -1-5) 8k

N & OBt B 2-(6- & -1H- 3K H = M -1- & )- ®
1,1,3,3-10 & 8%

4-2-FRE ZE)-1-IR & Z b s BR

1-RERHF =0

Z &

R

7N B W b R B8R

g1, 1- (T RERE) R EL
B(=FEB)EO)
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PE £ 1 B
PMB p-REREFHFE
PyBOP ANBEBBEEF=W-1-EA&SE2(HKE
)&
SilicaCat®DPP-Pd  E R ZE AW 2 = FE BB DL B
TFA =W
THF Y 4, K 1
TMSCI ShH=FEWK
P Tr =FXKHE

BRIEBHER - DRHIBMEE - REYERBE S EYWEY
B £ 7% 5 it i 7% (32 4] Sigma-Aldrich - Fluka Riedel-de HaénJ% £ %8 {3l
HIERE) B AR E—F M BN 5 A -
BRESERL  SHERKATETRIE - FEHEBERBH
- (TLC) ~ A B SRR BB (TR HPLCO) R B S kB I L FE R
HEBAESEEEMNTRE - S EHPLCHFAA BB T : BEA
£ 98% H,0/2% MeCN/1.0 mL/L TFA ; ¥ % B £ 90% MeCN/10%
H,0/1.0 mL/L TFA -
MBI & B RAEFLEERIEY  BERERENRE M
W AEGENREREEREBHEREEESREB)RHMARIEERES
¥ oo 5 4% T B 8 5 & HPLC » & % {f A Microsorb Cl18 I
Microsorb BDSEIERY K EMB BB KM U REREESY - BEE
HBREBMEEELCM)RERREER - EHEKEBEZERIE
2 43§ (Nuclear Overhauser effect spectroscopy * NOE)Z R X EEEHE -
BHEEHEEER HNMRAEEXRBRIEEY - HHANMREAM
5 BERGEZENRRAER (CD;OD ~ CDCL3E(DMSO-d¢)+ > H1E1E
#E 28 W 62 {4 T B Varian Gemini 20004 28 (400 MHz) & 78 'H-NMR 3¢
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ot o SFE (G HEEE T E(ESMS) > K] H Applied Biosystems(Foster
City, CA)%I%E APl 150 EXf% 22 5¢ Agilent(Palo Alto, CA)Z! 5% 1200
LC/MSDIE#EREZERIED

BE1 (S) 2-(4-R B E)-5-f K E Mg -1 @@% TR

)Q@/ I R) N-soc JTL@N BOC
N Tag S

F-5C THEMR-2-FEE-3-G-REE)RNBEGO g 0.2 mo)R
MeCN(700 mL)H 2 %% ¥ iNaOH(16.4 g > 0.4 mol)[27K(700 mL)
R - B0 8% 0 % IN(BOC)0(44.7 g 0.2 mol) R
MeCN(100 mL)F Z AWK - HFREAYWAREEZREBHBE - R
MeCN7#% - FIDCM(800 mL)#H R e YW A E-SC TH1 M HCIER{LE
pH 2 - FADCM(3x200 mL)ZEEU/KMEYE - A MNaCIZKE# (500 mL)
VS A > BNa,SORZRIIEME S EQaBERBRKZAE
#11(66.5 g)  LC-MS: 366 [M+Na], 709 [2M+Na] -

E£-5SC TERR TRUNFACEY1(66.5 g » 193 pmol) ~ KKER
(Meldrum's acid)(33.4 g » 232 mmol) 2 DMAP(37.7 g > 309 mmol)fA &
7k DCM(600 mL)th 7 ¥k FF AR IMDCC(47.9 g 232 mmol)[R &K
DCM(200 mLYF Z W - £-5C THHBLEGYWS/NF > HZ=EmEIE
K- -BEIN _BCERZIEE - BEESGY > H5% KHSO04(5%200
mL) & 8 FINaCl/K B (200 mL)¥EHE » BEF i T AR K MgS0.42
MR  BEARBBER BSIERFCEBRIEMALEH201 g) -
LC-MS: 492 [M+Na], 961 [2M+Na] -
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BOC

0]
H
S). N—BOC
0 ! | (s

H N o
2) — = *
BN G U U R G\

(3

Br Br

E£-SCTEARRARTAELEH2091 g 193 mmol)R FE/KDCM(L
DR ZER P AHRIMACOH(127.5 g 2.1 mol) - £-5C FTEHFES Y30
S8 BERKIUNSLUNMYEIINaBH,(18.3 g 483 mmol) » F£-5°CF
BE®RI/NEER > BINBEFMNaCI/KB (500 mL) - FHEEFMNaCIKE R
(2x300 mL) & 7K(2x300 mL)BE#R B HE » & MgSO 28 - BIE I =

S o BEHEY  HEAFAELORKE—SHL  SIERECEE
iRz A& #3(68 g) - LC-MS: 478 [M+Na], 933 [2M+Na] -

ERRTHEALEYI(68 g 149 mmol)[R /K H F (500 mL)F & ¥
WEIGT3/NEE - HBHEBI%R > FHEBI (S5 EtOAc = 10:D)#LIE &
Yo BIEEREFAHRYCEELEGB8 g) - LC-MS: 376 [M+Na],
729 [2M+Na] -

B2 : 3R,5R)-5-3'-HBHE-4-HEFE)-1-C2-“HEREE)-I-BE

EZEBTERRTHES)-2-G-REFRE)-S-HIE&E MK IE-1-FER
E=TH((5 g’ 43 mmol)[?1,4-"EELE(600 mL)F 2 E R FHRIM3-&
FEEMEEG g 51 mmol)EPd(dppf),Cl,(3.1 g 4.2 mmol) » B 105>
& > INI0K.CO3(11.7 g » 85 mmol)[R7K(60 mL)FZEHK - HEEW
MBEOC HEHRRER - ZRHBRH®R > BNk Q00 mL) B H
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EtOAc(3x200 mL)ZEEY - FH B FINaCl/k 5 (400 mL)YER & H 2B H
B R®Na,SO. 5 Wi BSIMHEY  EFEFDEREMRS
k7:EtOAc = 6:1)E—H Hifb » BEERFABEBRZALETIAS g) -
LC-MS: 408 [M+Na] -
F-5C FTEAR TRAMLE1I(15 g 0.039 mol)X FH/KDCM(250
mL)e 2 % ¥ R AN TFA(20 mL » 270 mmol) » (138 & ¥ FHA B =i A
BRIEER - RBEBI% - FAEOAC(300 mL)FEEERY > &= A&
NaHCO; 7K ¥ (3%x200 mL) ~ 7k (200 mL) + & FINaCIZK ¥ ¥ (250 mL)
Ve - B CNa SO R EME SR EREARBERIHELEY
2(11 g) » LC-MS: 286 [M+H]

NS N (R).

2 — ﬁ q/>j
Cl Ci
R 4

#£0C T 7 & T #5304 4 [ NaH(2.3 g » 98 mmol) } 4% 7k
THF(200 mL)th 2 ¥ ¥ 0 B R AL & #1211 g » 39 mmol)fA #E K
THF(100 mL)h 2 ¥ « RS WA BEEE LBRUNS - HaS
0°C# + KB3048 B TG VR IS X BR (6 g > 51 mmol) - HRAGWAHBE

Sy R MBI IR 7 - PR & FINHLCIAK ¥ 2 (200 mL) ¥ 3 K & %) B
EtOAC(3x200 mL)Z Y » FA 8 FINaCI/K ¥ ¥ (300 mL)¥E i & 2 75
B AEMgSO 8% - BE LIS - BEMEY - K EE N (S

| fEEtOAc = 25: 1) — S HifL - BE B kA E BKZ LA W3(10.5
g) « LC-MS: 391 [M+Na] »

#£-78C TR T304 @ L& M3(10.5 g » 29 mmol)f MK
THF(120 mL)H 2 ¥ ¥ B 5Z & 7% fINaHMDS(29 mL » 58 mmol) » 7£-78°C
TR 004 8 % - 45304 3 I 7R 1 (+)-(8,8- = 448 i B R A )

C172323A doc -74 -



1583671

SANGES5.6 g 52 mmo)ZEW - £-78C T 2/NK1& > FEEH
NH,C1(400 mL)% ¥ K FE# B FIEtOAc(3x300 mL)Z EY - A 8 f1NaCl
KBGO0 mL)EHEH 2 ERE » KBMgSO.524 - BENIREME B
IHEY  HFEHEM(TSHEOAe = IS:D)E—F ML FEEKRE
B ERIRZE—EEY(9.6 g) - LC-MS: 408 [M+Na] -
B3 - (2R,4R)-4-B£§-5-(3'-%%%-4-5)-2;3@3%}2@ZEE

0

F£100°C THOEA (B3R, SR)-5-(3"-&E B & -4-FE H E)-1-2,2-“HER
s B )-3- ¥R EL O 8 I -2-FF (9.6 g > 25 mmol)FRAJZHCI(81 mL > 81 mmol)
HZBWRICNE - MEREESY  BSIEEY  HFEFLOMHELOKEK
E—F R SHERFCEREEREREACAKEMI(GS.T g) - LC-
MS: 320 [M+H] -

HEEBRTEAEHI(S.7 g 18 mmol)[REtOH(10 mL)H Z & F
7RH08 M HClZ EtOH¥A ¥ (120 mL » 960 mmol) - F£50C FTIMEE &

@ 6/ K- EBHER > EHAELOKKE—SHAHEEY  SIERER
EfREREE X CZELSY(2.1g) - LC-MS: 348 [M+ H] -
BfE4 : (2R, 4R)-5-(3"-RA B K -4-F)-2-BE-4-[G-BE-ZH-FH =1
0

S-EVEERB ZE
. 0 Oﬁ/c[r}N
/\OJH/\i/NHz + OH o~
OH =

BFHATU(328 mg » 862 umol)@i0E - E-1H-1,2,3-F F =M -6-

N>

Z—=
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B 5 (154 mg > 862 pmol)f/ADMF(1.5 mL - 19.5 mmol)th Z &+ B
EETEBRFTBEASWI0SHE - ¥DIPEA(0.3 mL - 1.7 mmo)AFINE
BEYE » BEEREIR4R)-4-FFE-5-G -8B F-4-5)-2-BE KR Z
FE(200 mg > 575 pmo ) EEZEBE THRBESWI/NE - HFEZFRME
SV A FERFHEBIT(E0.05% TFAZ35-80% MeCNKER)MALFT=
Bey o SIEHAEBRCEEBLEY(97 mg) -

BIGES : (2R AR)-4-FB=T ERERE-5-C' - AP FE-4-5)-2-BE KR

£100C T # (3R 5R)-5--8HHFE-4-EHFE)-1-Q22-“HERN
B 2 )-3- YR EL ML 0E -2-FH (4.5 g v 11.7 mmol)RIRHCI(30 mL)F ZHF K
16/NEf - FEHZHEBESY  BSIECCEBEREBEEAZALEY
1(4 g) - LC-MS: 321 [M+H]" -

@ NaOH(1.8 g 45.2 mmol)A/K (100 mL)F Z EW P ZEHHRINZ
&% 1(4 g 11.3 mmol);Z MeCN(100 mL) - 7£0C FTHRHFE G107
b o RN _HEEE 8B =TES(7.17 g 33.8 mmol) A EE B TIBHIES
Y 1S/NEE o 7E B 28 B 45 T2 R & W LS R MeCN - 83 F§ DCM(300
mL)F % > HA1 N HCUKB WG pHEFEE EpH = 5-6 - HEWEFTHK
f&@ H ADCM(3x300 mL)ZEEURERY) - BiESH < BEHEE B A S K (150
mL) i SHEACEBRZIEELALEY@ g o LC-MS: 442
[M+Na]" -

B E6 - (2R AR)-4-fF H-5-(3-F B K -4-)-2- K B [ E2,2,3,3,3- 71 &
A B
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9 i
SolRe SRS &

[ (2R,4R)-4-B =T M EKE-5-G-E B F -4-5)-2-BE KB
(0.9 g+ 6 mmol)}.2,2,3,3,3-A &M -1-B£(450 mg > 3 mmol)}2DCM(30
mL) 2 ¥ ¥ R N DCC(880 mg > 4.3 mmol) 5z DMAP(260 mg > 2.1
@ rro) - EEBRTRHEMFBRESWISNE BELEAZTER BE
B ¥ Y5 f8 FA EtOAc(100 mL)s B A3 7k (30 mL) K &8 1 NaClzK #5 ¥ (30
mL)%EHE - IWEFHBLIRE LEFEHEFEBIT(SH/EOAc = 5: 1)
o BEEHEEBRZLEWI0.4¢g) - LC-MS: 574 [M+Na]” -
B E&%100.4 g 690 umol)fA1.4 M HCLZ 1,4- Z ST AR (15
mLYF 2 ERBER  BEEEEFEE - B GY 2 R EO0AC(L0
mL)d > BEHBEKELRY  SIEXKDCERBERER N E
B (&9 (165 mg) » LC-MS: 452 [M+H]" - 'H NMR: (DMSO-dg) 1.95-
@ |2 2H), 2.99-2.98 (m, 2H), 3.56 (br, 1H), 4.41-4.38 (m, 1H), 4.92-
4.82(m, 2H), 6.35(s, 1H), 7.71-7.38 (m, 8H), 8.09 (s, 3H) -
BT (2R 4R)-4-BEE-5-G-BHE-4-F)-2-BRERKRS-FE-2-{| |
%[LN%%%%DZ%-*EﬁEE

H o)
N Br
HO H BOC »:(‘ NH2
OH ¥ o] © !

+ o\[ro _— >//o OH 3
O 0 o Cl
e >
EEBTEBRORIR)-4-E=T EBEEE-5-C-RBE-4-5)-2-
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FEEL KB (740 mg > 1.8 mmol) ~ 4-(JR FHE)-5-FE-1,3-“ & FH IR KNG -
2-H7 (340 mg - 1.8 mmol) - {7 (58 mg > 350 pmol) K K,CO3(486
mg > 3.5 mmol)/ADMF(20 mL)H Z fR 24/ » FHEtOAc(150 mL)#
BEASWHAKG mL)%EHK - WEEHRE L RELFEFRHERENCE
2 /EtOAc = L:)#ifb > B 3 & & & B (490 mg) - LC-MS: 554
[M+23]" - #8# L E 2 (476 mg » 890 umol)fA3 N HC1Z 1,4- "R LB IR
QO mLYF v EARBR BEEEEEFRE  KERKRUYITER
EtOAc(10 mL)t » HFEHBREKENLRY > S E2XKHEEERZIE
BE &%) (290 mg) - LC-MS: 432 [M+H]" - '"H NMR: (DMSO-d¢) 1.92-
1.82 (m, 2H), 2.16 (s, 3H), 2.99 (br, 2H), 3.56 (br, 1H), 4.35-4.32 (m,
1H), 5.017 (s, 2H), 6.17 (s, 1H), 7.39-7.36 (m , 4H), 7.71-7.68 (m, 4H),
8.05 (s, 3H) »

BUGES (2R,4R)-4-Hir?’§-5-(3'-ﬁﬂ?ﬁiﬁ-tg)-z-ﬂ%)ﬁ@?‘m%%EF*EE

O
N_ o\
HO : BOC 0]
: —NH,

L - RS SO o
O c OO cl

E30C TR IR)-4-E=T EMEMEE-5-G"-EH F-4-F)-2-
FEE KBS (900 mg > 2.1 mmol) ~ TEEEFE(350 mg > 2.6 mmol) - fi
1. 8% (481 mg > 3.21 mmol) & DIPEA(828 mg ° 6.42 mmol)A DMF(20
mL)H . R 16/NKF - FIEtOAc(150 mL)#EE &% H A7K(50 mL) &
B FINaCI/K AW (50 mL)Pedk - WEFAHE LB BEZEREREN (S
2 /EtOAc = 5:1)fif - B 8 1 & & 88 (240 mg) - LC-MS: 542
[M+Na]" - #8# It [ 82 (240 mg > 460 pmol)f*1.4 M HCIZ 1,4- "I k¢
BHR(S mL)P 2 BARIEER > BEFEAEEZFRHE - BERD D BN
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EtOAc(10 mL)H - BF#EHBEBRKWERRY B EXKSCERGERE
3t KEEE L, & % (140 mg) - LC-MS: 420 [M+H]" - 'H NMR: (DMSO)
0.85 (t, J =7.5 Hz, 3H), 1.61-1.52 (m, 2H), 1.89-1.86 (m, 2H), 2.30(t, J
=7.5 Hz, 2H), 2.98 (br, 2H), 3.56 (br, 1H), 4.33-4.30(m, 1H), 5.74-5.68
(m , 2H), 6.21 (s, 1H), 7.37-7.35 (m, 4H), 7.70-7.767 (m, 4H), 8.01 (brs,
3H) -

BUH9 © (2R, 4R)-4-FE B -5-(4-1RF E)-2-BE R LK

‘4\)(2)\©\
75-5°C FAERE T 0 (S)-2-(4- 1 56 1 25 )-5- (1 6L 2 00t 06 0 - 1 - B
%= THGS g+ 107 mmol)fd /K DCM(250 mL) 2 ¥ ¥ o ¥
TFAQ20 mL + 0.27 mol) - EEA WA BE =i A BRIEE - BHEH
% » FIEtOAC(300 mL)FE K27 6 ¥ B A # A NaHCOs 7k ¥ ¥ (3%200
mL) « (200 mL) - gRINaCIK (250 mL)¥ ¥ + 48 NaySO S5 48 1
B BHSAEGEBRZMELEYIQE g - LO-MS: 254
[M+H] -

@ L oCTHEES T304 M ENHE.6 g 0 250 mmol) A 4 Ak
THF(200 mL)th 2 ¥ BRI S W 1(24 g » 94 mmol)R 5
THF(200 mL)eh 2 /¥ - B & WFH AT =i B 82N - BAIE
0C# + B304 EF RN REEH(IS ¢ + 150 mmol) « 518 & W FH B
=i A BHIEE - S AINHCIA ¥ & (300 mL)¥ 5 & Y B
EtOAc(3x200 mL)ZEHY » A #AINaCIA (300 mL)¥k k& 4 2 5 B
B M MgSO, 8548 MWLM SEMEY  EEHER(S
e EtOAc = 25:1) — % §ifk 55 2 % & B R 2 b & W 2018
g) « LC-MS: 360 [M+Na] -

Br
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0O 0

;4%0

L WNH R~ BUNH,
@ —° . \©\

3 o0ty

#-18C THAR T30S ERALEY2(18 g+ 53 mmol) R K
THF(250 mL) 7 ¥ ¥ 9 3% & ¥ J1NaHMDS(47.7 mL > 96 mmol) °
FE-78°C TR0 % » KIS EE A (+H)-(8,8- &/ E I E ha i
H)-E A AEGL.6 g 106 mmo)Z¥EWR - £-78C TH#H2/NFR - H
& FINH,CIZK ¥ ¥R (400 mL) ¥ 3§ X FEY) B A EtOAc(3x300 mL)ZEHY -
FA 88 AINaCI/K B (300 mL)YEMREH B RE - EMgSOLFHE > @R
M - FEMEEY  EFEHRBIT(CSHEtOAc = 15:1)E—F i -
B EREABRENRZMAEY3(8.9 g) - LC-MS: 376 [M+Na] -

1 100C THN# L& #3(8.9 g 25 mmol) A HCI(81 mL - 81
mmol)TF X BERI6/NFF - BEFREESY  BIMHEY  HFEHHA
ELOMEIRE — S M B EREFCEBERBEE A tLaWa0
g) - LC-MS: 323 [M+ H] -

EEETRBAEY4(T g0 22 mmol)AEtOH(10 mL)H 7 5K £2 8
M HClZ EtOH¥A %% (120 mL > 960 mmo){E & - FE50°C THIEVE & ¥I16
INEE > BB -  EHAELORBE—THAHEEY  BIFEREE
EREEREEA CZEELEYI(6 g) - LC-MS: 352 [M+H] -

BUfE10 @ 5-EL-1-MLnE-2-E-1H-NL M -3-F R

OH OH
o}/C{l /N — O§/<\———,<N /N
N U o U
FEEBRTAS-FE-1-BELE-2-F-1h-MEM-3-FH R ZE5(351.6 mg >

1.5 mmol) /AMeOH(5.0 mL » 120 mmoDF Z BIEFERW I HIME K E
LiOH(126.5 mg > 3.0 mmol) » X ERBFBK - EEZER T BB BRKE
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R HZEEFREBR - BEFRSEGYPHRINI N HCUKE®REGE & pH ~
20 BT - HIUK(A.0 mD) BEZR TEEBASESYUNG -
HERBE - - AAMBKEBEEEZTEZER SHEQ0CBEEBRIEE
L5 (128 mg) -

B P11 ;(2R,4R)-4-H‘EE-S-(S'-ﬁ.-l'-ﬁ-%ﬁfﬁ-*%)-l-ﬁ%JE@

HEERTERR TE(S)-2-(4-1RF R E)-5-H| FE ML 1E-1-F B
E=THE(25 g 70.6 mmol)21,4-_IE%KE(500 mL)F ZHEW+F A H0S-
8-2-S FEWE(24.6 g 141 mmol) ~ Pd(PPh3)4(4.1 g > 3.5 mmol) &
K,CO3(17.8 g 141 mmol)jA7K (90 mL)F Z B - HESYWMEAE
60C HEB#HIR®E - HIN7K(500 mL)H & FE Al - AEtOAc(3%x200 mL)
ZHRUEEY - FHEEFNaCUOKE® (300 mL)FEREH B HE L BEIR -
BHEEWR  BEMEY  HFEGEBERHMA SIERFGEBRKZL

@ &1(22.7g) - LC-MS: 829.2 [2M+Na"] -

FOC THEAR TEALEMI(4.9 g 12.1 mo)[/ADCM(100 mL)H
LB P HITFA(4.S mL > 60.7 mmol) - HEHR VN - EEREYF
BEEREFELSIE - ZFTVEHIR » FHEtOAc(100 mL)# B 7 &
Y > 3 E FH 8 A NaHCO; 7K B (3x100 mL) ~ 7k (2x100 mL) ~ & F
NaCIZK ¥ ¥ (100 mL)%E ik @ #EE & Na,SOF 8 - BERESYWHEBEHEIRE
B SEHAED2HSE —#ES - 169 g) - LC-MS: 304
[M+H] -
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Ly X

NS .. T N

~7 —
2 —————
@ O HO' ™ () O

EOCES R TMNaH(2.4 g » 695 mmol)/ATHF(200 mL)H Z &K
h R FEARIMED2(8.5 g 278 mmol)[ATHF(50 mL)F ZEF. - [HE
EMABREZBEEEBRUNE - BAIE0TC & - K304 8 F & A I X
BEE (5 g 41.7 mmol) - FHREEVABREZRBLBEHISNE - KEY
FA 8 FONH,CIZK 5 ¥R (250 mL) %3 B FH EtOAc(3x400 mL)ZEHY - & fi
Z BB B NaSOBZ RN IRHE - BIHEY - HFEHENMA 52
EFEGOEBZAEY3(18 g) - LC-MS: 388 [M+H'] -
| -8 CHER/R THEAE®3O g 23.2 mmol) /A THF(200 mL)H1 .z
Y5 W R K % s i NaHMDS(20.9 mL » 41.8 mmol) - 7£-78°C {8 #: 1/ k%
% FWHEME)-G-_aBKEBBEE)EAZNWIE 04 g 348
mmol) JATHF(50 mL)H Z ¥R - 7E-78 CHEH I/NK 1R - KIEY &
NH,CUK ¥ ¥ (50 mL)¥E B FFEtOAc(3x400 mL)ZEY - S T HEE
Fi1 M HCI1(400 mL) ~ &8FINaHCO;/K ¥ ¥ (400 mL) & 88 fi1NaCl/K B #%
(400 mL)¥E > #&Na,SOEZ IR IRAE - BEIMHEY - HFEBRETMA .
?%EU%Eéﬂﬁﬁ%z{té\%M(fﬂ g) = LC-MS: 426.1 [M+Na"] -

NH
Ho/lk(\i/ 2

. OH =
St ¢
Cl
F

B E%48.8 g 21.8 mmo)/REtOH(12 mL)F ZHEWAFEIMER
HCI(200 mL)# B 7£100°C MN#A I M IEH - L BFEESY > S3H

C172323A.doc -82-



1583671

EY > HAELO(00 mL)Likitifh S EEEERE T EELEY
(7.5 g) - LC-MS: 338 [M+ H'] -
BUfH12 © (2R,4R)-4-FE-5-(5'-R-2'-B B K-4-5)-2-RBE KB L

O

0]

NH
OH : OH 3

E50°C TINEAL&%5(7.5 g » 20.1 mmol)fR EtOH/HCI(100 mL)h
® ZHBREE - BfEESY B #FHHELO0(200 mL)ptik KM/ HEEY -
B EACEBEREY A CEELESY6.5 g) - LC-MS: 366.1 [M+

H'] -
BUfE13 ¢ (2R, 4R)-5-(4- 1R EF)-2-TBE -4-[(1-BE-1H-1,2,3- =M 4-F
R M E ) B LB

=N

N\ N—0OH

0]
Q o

N NH N;N\
N—QH NH
o Y 2 O S
\©\ > " \©\
Br Br

o $E PG 1-FE B 1H-[1,2,3] S M 4-F B Z S (2.0 g 13 mmol) -
EtOH(25 mL » 430 mmol) X TH¥A #% « B /K5 LiOH(1.6 g > 38.2 mmol) &
7K (10 mL » 600 mmol)Z YAVRAH & Bl 1-FREL-1H-1,2,3- =W -4-FF E& -
EZERTERESYAINE - BEWNSREHE L BHCIEA LIS
% - BREBEAEETZR B33 TR -

4 1-FREE-1H-1,2,3-= M 4-EAE£ (163 mg > 1.3 mmol)EEHCTU(523
mg > 1.3 mmol)XDMFf& » BEER TB#H 558 - HRIIDIPEA(661
wL > 3.8 mmol)f (2R, 4R)-4-H& F -5-(4- 1R Z= 5 )-2-FE B [ ER £ EE (0.400
g 1.26 mmol) - BE¥FBEEYWIONE - EWEBETERESYWA
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MAL(CL8EHE + &5% TFAZ20-70% MeCN/KYEWR) - BEIEENLEY

(330 mg) -
B4 : S-G-BEEXHEE)-1-FE-1H-EM-3-FHER
o 5 o-PMB
— 1o -
Oy[\;_,{\l\ + K©/ - Yq{l\
_0 Cl Ho

EO0C TR EHRZS-FE-1-F £ -1H- 1 % -3- 5 ER & s (200
mg ° 1 mmol)/ADMF(992 pL > 12.8 mmol)HH B W F @ 1K2CO3(195
mg > 1.4 mmol) - ZEO0C FTI0DEERARMEFEEFTHEL LY (208
uL > 1.5 mmol) » H7E60C THBMBESYWINE » BRERWAIE
=8 o ¥HNIMeOH(2.6 mL > 63.2 mmol) > FE# ¥R INLIOH(61.4 mg > 2.6

- mmol)7K ¥ ¥ (2.6 mL > 142 mmol) - AB IR EFT A - TEEZE P BER
Y o WOKEIME/NREFTEAL N HCUKBREMAHEEY - BIKEE
B S EpaEBRCEELSYES0 mg) -

BIfE15 © (2R, 4R)-5-3' -8 E-4-F)-2-RE-4-{([5-G-FEEETH &
H)-1-F E-1H-ME-3- BB | B IR R -

.__\ O
0 =
PMB 0. o N—
HO  »—NH, o 0 N
\ N NH
\
+ U N HO
Re 2
07 “oH O cl
O J

BS5-(4-FEE-FHEE)-1-FE-1H-IEW-3-FHEE(118.8 mg » 453
umol)EZ HCTU(187.3 mg > 453 umol) & DMF(2.0 mL > 25.9 mmol)#H
&  EEETHEAREESYISHE - HINDIPEA(225 pL > 1.3 mmol) &
(2R, 4R)-4- 2 -5-3- & Bt K -4-F)-2- R E LR Z BE (150 mg > 430
pumo) EEZBE THERBRESYWISHE  TEEZEZFTBRER - &0
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EtOH(1.5 mL > 25.9 mmol) » FE# %M1 M LiOH/K¥E ¥ (4.3 mL > 4.3
mmol) - EFER THBESYWI/IE - EEEZFBREE A FEH¥AE
BITHAEY  BEEEALEYWATI mg) -
BfEF16 - 3-@-@%%)-5&%%6%’%%%4&%
0 0]
WY\@ ¢
B2 & (0.07 mL > 0.74 mmo)ZEHEHFMELEIHRLI-2-BF
HE)REMW-5-BFE (77 mg - 370 pmol)JATHF(10 mL) BB R F - £ =
@ ETHEMESYWLNNG  BERME  SIREENLESW(OO me)  HFK
HE— BT R -
BUfE17 - 3-HAERER-5-RERKLY

F

0 0
a O —» )\\(YO
How N Cl VIR
O—N O—N

FEOC T E3-FEE RTEM-5-H ER (420 mg > 3 mmol)jX THF(15
mL) R DMF(1{#) R 2B BRFERAEIMZ ZEE& (650 pL > 7 mmol) - #
EEZRTHREPRSYIVE HEEETREAE  RIEEXREGOMH
WY Z IR E (430 mg) -

BE18 - (5)-2-5= Tﬁ#)‘é%ﬂ%’f% 3-HETEREAHE
ﬁ/ TH\)J\OH + OO 8 N\)J\ ¢

C

HEOCTMREE)2(E=ZTaKEEE)I-FETERS6 g 130
mmol) & NaHCO3(44 g > 520 mmol)E Bu,NHSO4(4.4 g 13 mmol)}?
DCM(200 mL) %7K (200 mLYF 2 BEEYWFRINEREER & F B (26
g 158 mmol) - =B T BB ESY24/ K » HZEFRDCM(3x150 mL)
FE - AAKEx300 mL)YBEREHcERE  BEHSEERX(EH
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BE:EA = 15:)fi{tDCME » B EFAEBRIEELETGS g) °
LC-MS: 266 [M+H]" »
8§19 : (S)-2- Eﬁ%%ﬁi%ﬂ#% 3- @ET@@‘?W
B I
° AN AN

FEOC THE(S)2-BE=ZTEMEMRE-I-FETREAFTEGS g 132
mmol) A DCM(200 mL) 2 ¥ ¥ o 5 1 ¥ 1 TFA(50 mL)# DCM(100
mLYFZHE®R - EEBTHRBFABESYRER  BEEEZTIEMR -
BREFAHRRYIHEILEDLI(21.8g) - LC'MSOI 166 [M+H]" -

M+ cuj\o/ — /OTH%OAC'

FE0C TrRAEYL(21.8 g 139 mmo) K& FERF EE(12 mL - 157
mmol)fATHF(1 L) ZEE Y HF R INTEA(38 mL » 278 mmol) - FEE R
THRFEEAWIVINEG  BEAEETEE  BHEREEZEMW
Bk :EtOAc = 6: DL EHY BRI EECREBRCEENLETY (203
g) - LC-MS: 224 [M+H]" - '"H NMR (400MHz, DMSO-d¢): & 0.97-1.02

(m, 6H), 2.16-2.21 (m, 1H), 3.68 (s, 1H), 4.14 (d, J=4Hz, 1H), 5.76-

5.91(m, 2H)
K20 (2R,4R)- 4 B BL-5- T -4 2- IR R R Z S
O OH
0] N
hig
0]

76-65C FHER G T8 155 S A R # 2 (S)-2-Bf 5 -4- B 5 5 -5-
BIS IS - 1-F S8 = TES(4.4 g 12.4 mmol)R#E/K THF(70 mL)
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FHIE I ANl M LIHMDS/R THF(28 mL)R Z & - £-65C TiR#
VN BRINAIEEZBEREHME)OSFEBEE =1Z)9 g 18.6
mmol) - 7£-35C T HEHFRE G W22/ > EHZHINEEAINa,S,0:7KE |
(60 mL) - EFHE H FHEMNH,CI/KE R (60 mLx3)k & FMNaClzk
VIR (60 mLx2)¥E#k » HERKENa,SO,8 12 BEBBTERRER - &
IMEY  HEFEBHEB(SH:EOAc = S:I)E—-FHMA > BEEQE
Bkt a®1(1.8 g) - LC-MS: 757 [2M+Na] -

(@] N
o— Y

+ %OTN
(0]
O Wl

HOCTHEARTHEALE®I(.8 g 5.0 mmol)R HF/KDCM(50
mL) 81 7 %5 ¥ 0 %% i1 DMAP(122 mg > 1 mmol) & EtsN(1.5 g » 14.9
mmol) - ZE0C THE# 0.5/ > KRISOBARMEREEAWA.0 g
7.4 mmol) - ZEO0C THEHESW2/NE » BERINEMNaHCO /K

@ (50 mL) - WEFHE H A 8 FINaHCO; /K ¥ ¥ (50 mLx2) R &1 F
NaClZK (50 mLx1)¥Ef - #F R Na,SOF2 1 - B E e H B HEE
W BEMEEY  HFEHBIT(SHEEOAc = 4:1)E—-F L 5
EgaBEERZE2A47] mg) K E72B(883 mg) - LC-MS: 494
[M+Na]; 965 [2M+Na] -

& %2A : 'H NMR (300 MHz, CDCl;): & (ppm) =8.02 (m,2H),
7.57-7.25 (m,12H), 5.42 (m,1H), 4.50 (m,1H), 3.26-3.21 (m, 1H), 2.90
(m, 1H), 2.58 (m, 1H), 2.15-2.05 (m, 1H), 1.62 (m, 9H)

{,&%2B : '"H NMR (300 MHz, CDCl3): & (ppm) =8.06 (m,2H),
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7.58-7.18 (m,12H), 5.53-5.41 (m,1H), 4.39 (m,1H), 3.57-3.54 (m, 1H),
2.87-2.80 (m, 1H), 2.48-2.44 (m, 1H),1.98 (m, 1H), 1.63 (m, 9H) *

“— ,U
T d

=B TERR TAEERZLEW2AAT] mg > 1 mmol)i &
7K EtOH(10 mL)th 9 ¥ ¥ o ¥ 1 #E 7K K,CO,(691 mg » 5 mmol) » 7E 5
B R 20/NEE A 0 YR E BE - IR ARIN7K (30 mL) - DCM(30
mL) R 8 FINaClk J (5 mL) = £ Bk /& H F§ DCMZEEY (30 mLx3) «
F B FINaCIK VR (50 mL)BEMES (2 8 » KENa, SO 1R - I I
g SEEEY - HEEB(ThEOAC = 6:1)E— S Ml » 55
2 aBEBEBIRZ/4Ew3IRT5 mg) - LC-MS: 436 [M+Na], 849

[2M+Na] o
0

/\O)H/\;/NHZ

OH =

7£-30°C T EtOH(5 mL)REINZ BE & (685 mg) - 7£-30C T#E#
L/NBR 7% > BRINMEE #3275 mg > 665 umol) R /KEtOH(S mL) 2 &
W BIESYIMEE2ST HEZSCTERINE - ABHBE®  Hm
#4E K Et,0(10 mL)EikE &Y > SEEQGBEBERERL N CIZE
& (207 mg) - LC-MS: 314 [M+H], 649 [2M+Na] -

'H NMR (300 MHz, CDCls): & (ppm) =7.99 (m,3H), 7.66-7.64
(m,4H), 7.48-7.35 (m,5H), 6.08 (m,1H), 4.21 (m,1H), 4.09-4.05 (m, 2H),
3.52 (m, 1H), 2.97-2.95 (m, 2H), 1.89-1.87 (m, 2H), 1.19-1.14 (m,3H) -
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BUf#21 © (2R, 4R)-4-BRE-5-(5"-&-2"- B B K -4-F)-2-BWE K ERS-F £ -
2-fl G E-(1,3]| K MTE K IE-4-E FE
0

OH = —_— OH =
OC' " O ’
. F F

[E] (2R, 4R)-4-FEE-5-(5"-&-2"- BB -4-F)-2-RE KB (BKE
10.3 g 27.6 mmol){ATHF(45 mL)H ¥ B3 ¥ 1 ¥ iNNaOH/K B ¥ (3.3
g » 82.8 mmol) - ZEO0C T & & 1 (BOC),0(9.6 g 44.2 mmol) ;A
THF(25 mL)F 2B - EZB TEBAMTSESYI6/)E - BERTHFA
B TR R M E B FA /K (50 mL) - FAHCIZKB R (2 N)F BB L EpH =
3 MHEAFEBWEY > HB/KQ mL) 5 HIEGIFEHBFR
(DCM:MeOH = 20: )ik - BEEBAEBRZHEYWL(9.0 g) - LC

MS: 438 [M+H]" -
X *w

it AP
e

EHAEI(2 g 4.6 mmol) R4-(RFHE)-S-FE-13-“THHERK
#%-2-81(880 mg > 4.6 mmol)ADMF(20 mL)m Z ¥ ¥ F ¥R ANK2CO3(947
mg > 6.8 mmol)EKI(152 mg > 0.9 mmol) - ¥EEE T2/ NE%R - F
K (50 mL)FE IR EY B AHEtOAc(2x100 mL)ZEHY - A& NaCUUKE®’
(2x100 mL)PEREH < B REE » RKRM/AKNa SO LR - BRI IRHE - 75
HEHT(DCM:EtOAc = 10: )AL BRY B EFAHEERZIALEY
2(2.3 g) - LC-MS: 572 [M+Na]" -
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AEEBTERMLEGYW22.3 g 4.2 mmo)JRHCI/ZEELE (50 mL »
3.3 M) Z B2/ - BERIEH] > H AEtOAc(10 mL)YLiRZ ERY) -
BE2HaEBRIIEEALS®.8 g) - LC-MS: 450.0 [M+H] - 'H
NMR (DMSO-dg, 400 MHz) § 1.85-1.92 (m, 2H), 2.17 (s, 3H), 2.99 (br,
2H), 3.57 (br, 1H), 4.26-4.42 (m, 1H), 5.02 (s, 2H), 6.19 (d, J=5.0 Hz,
1H), 7.34-7.45 (m, 3H), 7.49-7.51 (m, 1H), 7.53-7.68 (m, 3H), 7.99 (s,
3H) -
B 22 ° 2RAR)-4-fE B -5-(5"- R -2- BB F -4-H)2-BE KR
2,2,3,3,3- A & F

F 0
F
NH,
F o) y
F©OF :

FRAAXFRLZER  TRIRBEERENEY -
BIfE23 © (2R, 4R)-4-HEEE-5-(5"- Q-2 -A B HE -4-5)-2-BE KR T B =

H g .
0
/\)J\O/\O/U\(\;/NHZ

OH
iCl
F

ERAS L2 RS EEELEY -
BBI1A : (2R, 4R)-5-(3'-EIHHE-4-1)-2- S E 4-[G-FBE-3H-FH =%
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5-F B ) e B ) KR

W2 1-¥R E -1H-1,2,3- K H = M -6- FF E& (56.6 mg > 316 umol) K
HCTU(131 mg > 316 pmol){ SADMFth » BEZER THEHSTE - &
JODIPEA(83 pL > 474 pmol) [ (2R, 4R)-4-f& 5 -5-(4- 1R &= £ )-2- 5B H X
B Z B (50 mg > 0.2 mmol) » HBHFBEESYWI0OTHE - EHREBTHRR
BEWEBMA(CISE R » 5% TFAZ20-70% MeCN/KF ) - FREZH
PEEEMD M@0 mg) - HMEFHEEBEI-FFEEMER(44.5 mg > 285
umol) » K,CO3(66 mg > 474 umol) ~ EtOH(0.8 mL > 10 mmol)} 7K (0.2
mL > 10 mmol)#H & - ¥5 /0 SilicaCat®DPP-Pd(0.28 mmol/g & 7 : 57
mg > 16 pumol) > HFE100C THFEREFBESYIONE - BEES
WHE 1 M LIOH/KE (1.3 mL > 1.3 mmol) - LRS00 E >
ERBTES  BFEHBEMBIUHPLCH L SR EEALEGY (202

® mg * $iE95%) - MS m/z [M+H]" CyH, CIN,Os, S+ E(E481.12; BEE
{E481.2
EHI1B : (2R, 4R)-5-(3'-B B K -4-F)-2-BE-4-(3-RE-3H-FH ="-

5-FE ) B IRER3,3,3- :ﬁ?ﬁﬁ“
N
H >|\/\OJ\‘/\:/NH o
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K240 M HCIZ 1,4- B IZVEWE (196 pL > 786 pmol)YR N Z (2R, 4R)-
(3 BB -4-3)-2- S 2 -4-[(>-FE 2 -3 H-FE3F = -5 B ) IR 1K B
7 H5(50.0 mg > 98.2 pmol)fR3,3,3-= % 75-1-B (336 mg > 3.0 mmol)eh

Y HAETOC TREFBRAWING - EAETRERS
W BEIE R o KA NI HPLC(CISE A AT + (5 F 2 0.05%
TFAZ 40-90% MeCNAKIEH)MIL » B3 2 B e B AMR 2 BB LAY
(18 mg » ¥ 100%) - MS m/z [M+H]" C,,H,4CIF3;N,Os, 3+ E(E577.14;
HE{ESTT.1 -

BBIIC : (2R,4R)-5-(3'-BBIE -4-2)-2- 582 4-[ G- E-3H- K = -
S RER2,2,2- SR T

YCE A YCE
‘v Ry

4240 M HClZ 1,4- T IELZ S (196 uL » 786 pmol)Fs 1% (2R, 4R)-
5-(3-E B FE-4-H)-2-FRHE -4-[(3-FRE -3H-ZE HF =M -5- AR B ) ik B 1K BR
Z.B5(50.0 mg » 98.2 umol){32,2,2- =& L EZ (215 pL > 3.0 mmol)H Z &
W o HFE100C THRBABESGYIIE - EEEFRBEESY =
IBEFEORE  HELEMFIHPLC(CIBEEEN - EH =0.05%
TFAZ 40-90% MeCN/AKE WML - BHEHECEBRZEELEY
(15.2 mg * i £ 99%) « MS m/z [M+H]" C,6H,,CIF;N,Os, =t & {&
563.12; EER{HS63.2 -

EH1D : (2R,4R)-5-(3'-8 B K -4-F)-2-BE-4-[3-BE-IH-ZFH =&-
S-MRE R EKRER2,2,3,3,3- A AN EE
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=N
N Y N
OH N

/
. o) e F 0 © N
NH, NH OH
F O : + F o :
FF : 0~ “OH FF :

¥ HATU(37.9 mg > 99.6 umo)GHNE1-FEE-1H-1,2,3-ZF H = M-
6-EHEE(14.9 mg > 83 umol)/ADMF(0.5 mL - 6.4 mmol)F Z B+ B I
EETREFERESYSHE « (2R 4R)-4-F 5 -5-(3 - F I 2 -4-2)-
2-$R 4 E52,2,3,3,3- A FIBE(30.0 mg » 66.4 pmo)RIIBR AW -

@ 544855 @ FMIFRMDIPEAGS uL » 0.2 mmol) - AEZ B THE#E
Y305 FEEFRBERESY  SHEQRKE  EEHNED
HPLCHi{L » S5 2 EEEBRZMELESY(2.9 mg > ME100%) -
MS m/z [M-%-H]+ C,7H,,CIFsN,Os, s+ & {H613.12; EE:{E613.0 -
BBHIIE : (2R,4R)-5-(3'- G 2K -4-2E)-2- B E -4-[3-FBE 3H-FEH =18k
S-S B RS- T -2 QU (1,9) = AR RS -4

A N

N—-oH \\N
O /

0 fo} §/©[l\{
'~ NH, &/\OJH/\/NH OH
. >/./o OH = 0 OH 0 OH <
d $ : : g :
\‘\‘/m \‘\‘/CI

BHATU(37.9 mg > 99.6 pmol)@RH0NE 1-¥E-1H-1,2,3-FK 7 = M-
6-EH E£(14.9 mg * 83 pmol)/ADMF(0.5 mL * 6.4 mmol)F Z &K F A1
ZBRTERHBFABESYSTE - QR IR)-4-IFE-5-Q-EHF-4-5)-
-REKES-FE2-ASENII - SHMBERAE-4-EFEE(28.7 mg
66.4 umo)IRME R EYH » BERRKSH E X NDIPEA(3S pL - 0.2
mmol) » HEZB TEREEGYIONE - FEETHERFESY B3
HEORE EFEHRMFIHPLCHA BRI E0GEBRZEELE
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% (37.8 mg > B 98.5%) - MS m/z [M+H]" CpHysCIN,Os, 5t & &
593.14; EE{E593.0 -

B BI1F : (2R, 4R)-5-(3'-RBHH-4-F5)-2- B -4-[3-BE -3H-FFH = k-
S-mEEEIKRTBAETER

N=N
N—oH

Y HATU(37.9 mg > 99.6 umo)IRME1-FLE-1H-1,2,3-FH =mk-
6-FAEE(14.9 mg > 83 pmol)JADMF(0.5 mL » 6.4 mmol)th Z {EW  H1E
ZBETHERFBEEYSSE - KORAIR)-4-IFHE-5-3-&Mi % -4-K)-
2-FREXBTHREEFEQT9 mg 66.4 pmo )N MEBREDF > FER
185453 48 F U IIDIPEA(35 puL v 0.2 mmol) > HEZER TEFESY
30748 - FEZTEMESY  BIHEAKE  HFERASFEEHPLC
M BHEACEBRIEEALEY(S.2 mg » FEIS2%) - MS
m/z [M+H]* Cy0H,sCIN,O,, E+E{#H581.17; EEEES81.2 -

BH1G : 2R4R)-4-(B-ZHEEEFKE-IH-FH =M -5-Fx B ) HE]-
5-(3'-R B K -4-H)-2-RE KRR

YCEOH Y@
°\/<
\‘\‘/ \‘\‘/Cl
4.0 M HClZ 1,4- ZELZ ¥ ¥ (270 mL » 1.1 mmol) % I &
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(2R, 4R)-5-(3'-G& B 7 -4-5)-2-F E-4-[C- B E-3H-FH =M-5- B B )%
FEJKEL (130 mg > 270 pmol)[RZFEHEE (559 pL > 5.4 mmol)H Z K
b HEG60C THM1.S/NE - EFMA(CIBEREN > S5gER &
FA£0.05% TFAZ 30-90% MeCNKBRNEEY - BEKBOGEE - &
LR S (45.5 mg » 297 pmol)HR NN E MK B & [E 52 K K,C05(82.2
mg » 595 umol)ADMF(3.1 mL » 40.0 mmo)F T %+ A FE =B T8
BB EEWIINE  EZEMAEEREN  NEHE EHS0.05%
TFAZ40-90% MeCNKBR)IEESY)  REIBEHAFEMRE - 10%
Pd/C(50%& » 0.45 mmol/g& T ;> 30.0 mg > 13.5 pmo)FHRINE I B 75 &
B RIE C MeOHE (4.1 mL > 102 mmol)F HEE R T BT
BEEYIn#E  BRESVEAEEZFREEER  BIEEHRAK
i - M (CIBEMREREMN - 55 gEMRE » M E0.05% TFAZ 30-85%
MeCNK BB KE SR EZ20CEBRCEELEY(14.0 mg) -
MS m/z [M+H]" C,7H,5sCIN,O,, S+ E{E553.14; BEEE{HS553.1 -

BHIIH : (2R, 4R)-4-[3-ZEEEEF K E-3H-EH =M -5- R E ) IR E]-
5-(3"-& B -4-H)-2- ﬂ%}i@zmﬁgﬁﬁ“

*”ﬁw N(

\‘ c.

YEEGN(7.0 pL » 50 pmol)VRHNZE [(2R 4R)-5-(3'- Bt 3 -4-5)-2- 18
£ -4-[(3-FEE-3H-FEH S-S E IR E KB (20.0 mg » 42 umol) R Z
B2 EFES(6.52 pL > 67 pmo)AFEA(1.3 mL > 17.2 mmol)th 7 ¥ &
o BFE6SC THBHNETHBFBESWS/AE - BNl
TFA/DCM(0.50 mL - 3.1 mmol) » H 752 I8 F B IR & #1304 4 i 12

CI72323A.doc -95.-



1583671

W BEBEEERE - HHAGIHPLCCISERBIF - NEH -
5 £0.05% TFAZ 30-90% MeCN7K ¥ W4 (b KL e B8 » S EEE L&
(5.2 mg » #FE100%) © MS m/z [M+H]' C3oHpsCIN,Oy, 5t E fE
625.16; EE:{H625.1 -

B LL : (2R, 4R)-4-[(3-F F G 2 -3H-FH = 0 5 5 B -5-(3'- 8

gt 2 -4- E) 2- RRE KRR

c.

¥HATU(246 mg » 647 pmol)YEINZE 1-¥8EE-1H-1,2,3-F H = 14 -6-
FEEE(116 mg > 647 pmol)JADMF(2.0 mL - 25.8 mmol)h Z E W H B 7
EBRTHEAEAEBESYWI0S#E - EDIPEA(225 pL > 1.3 mmol)iRINE
BEYT > BBRIEI(R 4R)-4-JZE-5-3 -8B K -4-5)-2-RENEE &
BS(150 mg > 431 pmo) BAEEB THEBIEES Y 1/NE - #43.0 M LiOHZK
WP (1.7 mL> 5.2 mmo)IRMBEEYWHFEHEZBR TEHIONE - #
= 4 L (C18B R BT » 55 o& M » A 20.05% TFAZ 40-90% MeCN
KBW)EEY BIaEE  BERERMDA41 pL > 345 pmol)
AINEHLEBARE(G.0 mL > 40.8 mmol)f Z AR T - LHINEL;N(54
uL » 388 umol) E7ESOC THHMBESY22ING - TEZFREBEES
Yy B ML (CISEMREEIT » 55 gB M » A &0.05% TFAZ 40-90%
MeCN/KBR) IS HERECARE SR EQEBRCEELEY
(201 mg » #iEE100%) - MS m/z [M+H]" C3 H,,CIN,Os, SE{H571.17;
B {EST1 - |
BH1I : (2R,4R)-5-3'- BB -4-F)-2-WE -4-[3-BE-3H-FEH =Mk-
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S5-I E]RBRE @EE

N\
\/N
° N\
NH OH
OH 5
\‘\‘/ ‘ cl

#4.0 M HC1Z 1,4- ZIE4Z ¥ (270 pL » 1.0 mmol) N ZE (2R, 4R)-
5-(3-E B -4-F)-2-FRE-4-[G-RESH-FH =W -5- 3R E ) H UKES
(130 mg > 270 pmol)[AZEHEZ(559 pL > 5.4 mmo)F 2R F » HTE
o 60C THEHFBESWISHE - FHEFEHPLC(CIBEREF »
F£0.05% TFAZ30-90% MeCNKBFR)MILIEESY) » REIZXKBGAE
R EBEEMLS YW (160 mg - # FE 99.2%) - MS m/z [M+H]
C31H,7CIN,Os, EHE{ES571.17; EEE{ESTL.L -
EHIIK : (2R, 4R)-5-(3'-& B K -4-5)-2-RE-4-[3-BE-3H-FH =m-
s-ﬁg)ﬂﬁglm@zmﬁg@r

N,
N\
o /lL o
®
\‘\‘/CI \‘\‘/C'

B LB R B EE (6.7 puL > 68.3 umol) ;& Et,O(11.7 pL @ 84 pmol)ER AN
E (2R 4R)-4-[C-FHEHE -IH-FTH =S-SR E )V EE]-5-G'-&E B K -4-
FH)-2-FREKH(30.0 mg > 52.5 umo)JAFREA(1.0 mL » 13.6 mmol)F &7
BRFPHEEASCTTIERHBERESYI/NE - BNI0I— W ACOHL /1 FE

BERWGESY REIBBHEORE - fACIIERLEN » 55 ¢&i
{8 F§ 20.05% TFAZ 40-90% MeCN/KEH )R EE » SR AMES - 15
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El 2 s 82 FA THF(1.0 mL > 12.3 mmol)d H ¥ 10% Pd/C(50%3& > 0.45
mmol/g & 5 5.8 mg 2.6 pmo)WEMEEW T - FE AR T ## 10
- BRESYWHEBERER SIEBFEARE - (RHEIURECIZSE
BT NERE  HHE0.05% TFAZ30-90% MeCNIK A ¥ ) HE 1k FH &
B2, BRERAEBERCEELEY (0.0 mg > FEI9%) - MS m/z
[M+H]" Cp7HasCIN,O,, EHEL{ES53.14; HEES53.1 -

BHIIL : (2R,4R)-4-{[3-((R)-2-lZE-3-FETHA|EF K &)-3H-F ¥}
S-SRE R -5-G - BB E-4-5)-2-RE- KRR

N N

N, N

®) N o) /N
0 N

BOC 0\\ o
= o)

B EGN(7.0 pL > 50 umol)FRINZE[(2R, 4R)-5-(3"- & Bt 4 -4-F)-2-78
B4 [G-BEIH-FH =MW -5-3RE)EEKER(20.0 mg > 42 pmol) Kk
(S)-2-HB=ZTEHEKRE-I-FETEREFRE(7.7 mg » 67 pmo) X A B
(1.3 mL > 17.2 mmo)F Z &R H > HESTCT TEEH/NAFBHME
BEYS/ B - Zehnl:1 TFA/DCM(0.50 mL > 3.1 mmol) » BEEZEERET
BHRESYISELER  SIEFEEARE - FHEWE
HPLC(CI8E W EHr » /NEMR » FH E0.05% TFAZ30-90% MeCNK
BR)FAERE  SHECCEBEREY A EELEY 62
mg * FE9I6%) - MS m/z [M+H]" C30H3,CINsO,, 5+ & (E610.20;, EE:
fE610.1 -

BEHIM : 2R 4R)-4-|3-THEEFR/E-IH-FH =M -5-BE ) HE]-
5-(3'-EBhE-4-5)-2-RE KR
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N, N,
o /N N
O N N\
)H/\/ o
+ ™ )]\/\ \‘<\\
Cl

B aciav W

AFEGN(7.0 uL > 50 umol) 7R A0 [(2R, 4R)-5-(3'- 8t % -4-35)-2- 5%

B -4-[(3-FE-3H-ZFH =W -5 B )R & [ EZ (20.0 mg » 42 pmol) & T
BEE FE5(8.3 uL > 67 pmol) /AN EH(1.3 mL » 17.2 mmol)F ZF K F -
HESTTEEHN/NAFEBEMBESYS/ NG - BEERERS

@ Sz enm  FHRENHPLCCISERER » NER ER2
0.05% TFAZZ 30-90% MeCN/KEF R RE » REIZEHBEERZ
B (LS (3.3 mg - &EI4%) - MS m/z [M+H]® CaoHypsCIN,O,,
{H581.17; BERES81.1
BHIIN : (2R,4R)-5-(3'-ABE K -4-K)-2- K E -4-[3-LE-IH-FH = 0-
5-#%)@%]&@(&-2@%%?ﬁ%ﬂ&%é-ﬁﬂ%?‘mﬁgﬁ'E

H
o}
N e
W o} o
o}
i ’ N\/ \Q _\O ?
NH o H >—< 2\{\{
‘ HO BOC—N o HO u N’N
OH S + — l
o0— HO
l cl cl O

as

BE(S)-2-E=TE&xEBKE-I-FEA-THEAFE 8.1 mg: 683
umol) & Et;N(11.7 pL » 84 pmol)i& il Z (2R, 4R)-4-[(3-7E BB &, £ -3H- 3
H =-S5 IR E R E]-S-' -8B K -4- 5 )-2-FE K #£ (30.0 mg » 52.5
pmol) 2 Y EH (1.00 mL » 13.6 mmol) Z AR F HFE60C T3/ -
REREY  FI=CKE FHEIL1 TFA/DCM(1.0 mL > 6.2
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mmol)4l & B E B TN - EEZE PREREYHMLCIS
EREEAT 0 55 g - A E0.05% TFAZ30-90% MeCNAKER)FT=
e S aEEE - £0C THZEEAHEMPDCM(0.5 mL > 7.8
mmol)d - {KFERIMEFE FE (6.1 pL > 78.8 pmol) ~ Et;N(18.3 puL >
131 umo) B fE ZE B N HEFEIR &304 8E - A M— B AcOHLL F R
REBEGREY BIEEEORE - BHRKREE10% Pd/C(50%
B > 0.45 mmol/g& 7 5 5.8 mg > 2.6 umo)4 & HE SR T H#EHF 1/
B - BRESWEBEEREER SHEBEHEORE - M (EENRE
CISER N » /NER - FH320.05% TFAZ30-90% MeCN/KF & )M
e SR EOeER=SZ2BBR A ZEELEW(T.5 ng 99%4
FE)  MS m/z [M+H]" C3,H3,CINsOy, 5TE {H668.20; EER{H668.1
BFH10 : (2R,4R)-5-(3'- R BE F-4-5)-2- K H -4-{[3-((5)-2-F EEHRKE
BE--AETHSEFEE)IH-FH ZW-5-RE | BEKER

YCE L oy
%‘“ oA
oo

¥ Et;N(7.0 uL > 50 pmol)RIIZE [(2R 4R)-5-(3"- & Bk 3 -4-5)-2-5%
E-4-[(3-ERE -3H-F H = e -5- i A5 ) B A UK B2 (20.0 mg > 42 pmol) Kk
(S)2-E=ZTEBFEBREI-FETHREFEN7.7 mg > 67 pmo) XN
(1.3 mL » 17.2 mmo)F Z B F » BFE65C THEBEH/NAFEIEFFFNE
BEWS/NGG - HEREREAY  SIEGKE  c F0C THEFEH
fi5(4.8 ML » 62 pmol)/RIZE = ER& A K Et;N(11.6 pL > 83 pmol)fj/\\
DCM(0.5 mL > 7.8 mmo)F Z AR P HEZRTHEHFESHISTHE -

C172323BX20170110C.doc -100 -



1583671

CEFEHREESYEEHRNBLUSRKHPLCCIBEREN - NE
F£ 0 B &0.05% TFAZ30-90% MeCN/KEW)MILFFIEBEEAR
B BIENCERB-AZREPACEELESYG] mg HE
99%) = MS m/z [M+H]" C3,H;,CINsOy, EEfE668.20; HEREG6S -
BEBIIP : (2R,4R)-5-(3'-K B K -4-5)-2-BH-4-[(3-BE-3H-FH =-
S-FRE)EERERR)-2-BE-3-FETHAEFE

HN O

N
\\N 42_‘(0_\ P
o 0
o
BOC N N
o + oo NH " N
HO
CI

a

BE(S)-2-B=TEmEMRE-3-FE-THEFEUS8]1 mg- 683
pmol) & EtsN(11.7 pL » 84 umol)FRI0ZE (2R, 4R)-4-[3- KR & E-3H-F
H=me-5-RED R E]-S-3- 8B -4-5)-2- KR EKEL(30.0 mg » 52.5
umol)FA P EA (1.00 mL » 13.6 mmol)Z YA HE60C T B 3/NEE -

P BEESY #BI=GAKE  H FHEIL]1 TFA/DCM(1.0 mL - 6.2
mmo )i E BEZRBR TERIUIE FEEEFHREBERESYW HMA(CIS
BB 0 55 gBHE » A E0.05% TFAZ30-90% MeCNIK Y& )AT 5
HEE SIoeERE - BE®BBHENRTHF(1.0 mL)$ H # 10%
Pd/C(50%3J& » 0.45 mmol/g& fa] ; 5.8 mg > 2.6 umoD)IFINEBK T » £
SR THERPIUNE BREECVEERFRER  BSIBEEHEOAKE - M
M (EEARECISEREN - INEMRE  EH&E0.05% TFAZ30-90%
MeCNKBHREKRE @ S EDCER=8SZBBEAZEELEY
(6.5 mg > FEIS%) - MS m/z [M+H]* C3H3,CINsO,, S+ E{E610.20;
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EE(E610.1-
EH2A : (2R,4R)-5-(3'-H B K -4-F)-2-WE-4-[(5-RE-1-FE-1H-
M-3R R KB

WS- ¥ E -1-F B -1H- [k M -3- B R (19.6 mg - 138 umol) 2 S

HCTU(56.9 mg > 138 pmol)f & A DMFH - FE=E T RFE S 107

§ > FER YNINDIPEA(72 pL > 413 pmol) % (2R, 4R)-4-f# 5 -5-(3"- & B
F-4-E)-2-FEE KEL Z B (50 mg > 0.1 mmol) - EEIR TEHHABERES
YIFG 7 o ¥ JNEtOH(402 pL » 6.9 mmol)&%1 M LiOH/K ¥ (1.1 mL -

1.l mmo) HEZR THEAREYW NG - EREB TEARREEYWHER

B 4% B HPLC ik > B B EE & % (6.4 mg) - MS m/z [M+H]"
C,,H,,CIN;Os, ST E(E444.12; EEE444.4 -

EH 2B : (2R,4R)-5-"- BT -4-F)-2- B E-4-[(5-BE-1-FH E-1H-1ik
m-3-g B R B R ER S- R B -2l | E -1, 3]:4%%&%&% 4- EEF'E“

\ N —_—
W S-FREL-1-F B - 1H-M M -3-FH ER (5.6 mg > 39 umol) Xk HCTU(16.2
mg > 39 umol)f HFRDMF(166 pL - 2.1mmol)F HEZE R FTEAF 157
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$% o YRANDIPEA(19 uL » 0.1 mmol) & (2R,4R)-4-f& £ -5-(3'- & Bk ZE -4-
H)2-REKBRS-FE2-AEENI _SHBEXIG-4-EFHE (54
mg -+ 36 pmol)  AEZB THERFABESYWIONE - EEEHTRRE
EB#ERNEEHPLCHAMEEY » BEEELEY(T mg) - MS m/z
[M+H]" C,;H,6CIN3Og, & {HS556.14; BEEE{HS556.1 -

BEH2C : (2R,4R)-5-(3'- R K -4-F)-2-F8H-4-[(S-BE-1-F E-1H-I
W-3-FkEE BB Z B

OH
(o) =

O HO o (@) >
NH
OH N —_—
\ OH
c, I .

B S5- ¥R -1- B & -1H- 0 M -3- B ER (122 mg » 862 pmol) &
HATU(361 mg > 949 pmol)#H & M DMF(1.0 mL » 13 mmol)s B ##:10
5348 o BRI0(2R,4R)-4-JHE -5-3- 8 Bh E -4-5)-2- R & X B Z B8 (30.0
mg ° 86 pmol) & DIPEA(165 pL » 949 pmol) » BAEEIR TBH¥REIE
EYRR  ZEERBTREMESY BB BGRYEREN50% AcOH-K

@ (1.5mL) - B - B AR BRI HPLCH {4 - B - BEEELY
&%7(11.1 mg) - MS m/z [M+H]" C,H,6CIN;Os, ST E{E472.16; B HE

/N‘
N

472.2 -
B BI2D : (2R, 4R)-5-(3'- BB H-4-2)-2- B H -4-((5- B E-1-F H-1H-f
@'3‘#§)H§§]m@292,3a3s3‘£ﬁﬁ$
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*ﬁﬁw *f*w

FF
‘ ci “

41 (2R, 4R)-5-(3-REBE FE-4-F)-2-RE-4-{[S-U-FEEFTFEH)-
1- B EL-1H-MEme-3- B B e 2 1 K B2 (28.0 mg » 49.6 umol)EEHOBt(40.2
mg » 298 pmol) & EDC(53 pL » 0.3 mmol)#H & FADCM(0.4mL > 6 mmol)
th - IBRABBKLISSE  BHREN2,2,3,33-L&-1-WEG9.6 uL > ®
397 umol) - FE B TP ESYWHERRETR - 4/NRFR - FEHLE
EABEEESYAMACGEERRRY -

U 5% 8% ) Y5 8 §Y EtOAc(842 uL - 8.6 mmol) 57 H ¥ 10 10%
Pd/C(50%3E » 0.45 mmol/g& 7 ; 31.9 mg > 14 pmol) - FFER THE#
FRBREWI/NE - EFEZPRRER H#EE S 63 HPLCHM /L E ER
W B E EEMAA YW@ mg o M E 100%) - MS m/z [M+H]
C,5H,;CIFsN;Os, STE(ES576.12; BHEF{EST76.1
EHI2E : (2R,4R)-5-(3'-RBE T -4-F)-2-FBE -4-[(5-RE-1-H E-1H-IlE PS
-3 E R R RBRI- = AP ERNE

KHX
AT

‘\‘m Q .

¥ (2R, 4R)-5-(3'- BBt K -4-F)-2- B E-4-{[S-G-FEERHFRE)-
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1- B8 BL-1H-NH e -3- %2 3L 1B 25 ) K B8 (28.0 mg » 49.6 umol)BEHOB1(40.2
mg > 298 pmol) &K EDC(53 pL » 0.3 mmol)#H & R DCM(0.4mL » 6 mmol)
oo BEEFTBBIRISHE  FBEREMLLI-=Z&-2-TE(50.9 mg - 397
umol) - EER THHMESWHAERAIRETA - /MR - FHIIEEE
BZEEERESYAEMACEEER)ERY -

95 52 R W) VS R FY EtOAc(842 uL » 8.6 mmol)d » H ¥R i1 10%
Pd/C(50%J% » 0.45 mmol/g& 7 5 31.9 mg - 14 umol) - FFER T EB#
FIBREEWUNE - EEZEPRBRE A B 7 B 2 05 2 HPLCHE 1L 52 &R

® o BEEELEYW A3 mg o #EI%) o MS m/z [M+H]
C,6H,,CIF3;N;0s, 51 & {E554.16; EE{ES54.1 -
B BI2F : (2R,4R)-5-3'-B B E-4-5)-2-BE-4-[(5-BE-1-H E-1H-i
Mk -3-3% ) IR B | IR R 2,2,3,3,3- TL . - 1 $§ﬁ§“

O—PMB

I:/\ OH
\‘\‘/Cl
Ci
o

# (2R, 4R)-5-(3"- A Bt -4-F)-2-RE-4-{[5-G-FEEFTHFEKE)-
1-F9 L 1H-I e -3-% 2L | BF 22 ) IR B8 (28.0 mg > 49.6 pmol)BE HOBt(40.2
mg » 298 umol) ZEDC(53 pL » 0.3 mmol)4l & A DCM(0.4mL > 6 mmol)
hoo BEATEBIKRISSE  FBEHRED3,3,4,4,4- L% -2-T B2(65.2 mg »
397 pmol) - EEB TEHBLESWHEARETRK - 4/NE& > FHikE
HMAZRHEESYAMMAGEHEER)BGRY -

U 5E 85 W) ¥ R FX BtOAc(842 pL > 8.6 mmol) T » H ¥R h110%
Pd/C(50%7& * 0.45 mmol/g& 7T : 31.9 mg> 14 pmol) - ZERR TER
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FIBREWIUNE - EEZHBREE H# B % m A HPLCH L &R
o BEEEAESYWAS mg o HE 8% - MS m/z [M+H]
Ca6HasCIFsN;Os, ETE{E590.14; EEE{ES90.1 -
EHI2G : (2R,4R)-5-(3'-E B F-4-5)-2-BE-4-[(5-BE-1-F E-1H-IE
W -3-F% B ) i B KR E FH ER

-\ o

pos / kw

e

EERTEBH Q2R 4R)-4-FRE-5-(3"- & B K -4-5)-2-FRE KR 2 B8
(150.0 mg > 431 pmol) + FEEHFE(446.2 pL > 4.3 mmol)24.0 M HClZ
1,4- "B IR (431 pL > 1L.7Tmmo) 2B EWRE - HEFESOC TR
INB - BEABBETEMEESY - £DMF(0.5 mL » 5 mmol) i #
S5-¥RE 1-FH E -1H-0 W -3-F B£ (30.6 mg ° 216 umol) &z HATU(98.4
mg » 259 pmol)10434% » #Z B FEDIPEA(113 pL » 647 umol)—#EHR N
EEBECREGYT  EEBRTEHMBESY2/IELAERE TR
HE - BERBYBETS50% AcOH-/K(5 mL)H - 3@JE - BFEHYER G
RIHPLCHifL - B EIEELEY(81.4 mg) -

EHI2H : (2R, 4R)-5-3"- BB E-4-5F)-2- B E-4-[(5-BE-1-H E-1H-IIE
ng-3-FR EL ) iR B ) IR ER T B B R

OH

N— /\/ — 0

(@] 4 Br
N +

0 0 ) OH (2

FEEBTHS-RE-1-FE-TH-HEM-3-FEFEEEG g 19.2 mmol)
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FADMF(15 mL)t 2 ¥ % F 45 iNK,CO5(2.7 g » 19.2 mmol) - 105> &
%o BRINBARERQS3 g0 192 mmol)» EEZEE TEBAEBESY?2
/INEF o BRANZK (150 mL) - FHEtOAc(3x50 mL)ZEEESY) - H HEEH
NaCI/K ¥ (50 mL)SEiE & H < B & W RS Kk Na,SO 5248 - #E K
BAEWRBEBAVBEIT(WR - 200-3008 » FIPE:EtOAc = 10:1E5:1
ZFLIBEMABRY  SIE0EaEBRCHLEYIG g) - LC-MS:
197 [M+H]" -
mMi&E W13 g 15 mmol) 2 THF(30 mL)H Z & ¥ F 45 N
P LiOH(550 mg > 23 mmol)JA7K(15 mL)F ZEW - =R THHHFESY
/N > MEREEZDRRME - BKQO mLYRMEEGRY S HA
EtOAc(20 mL)REWIEEY - A1 N HCUKB R K /KE#tEpH = 38
FIEtOAc(3%x30 mL)ZHY - FABFINaCI/KE W (30 mL)¥E1E & (< & #
& WARMAKNa,SOL R - BMEABHWR > BIEQCBEBNRCLAE
#2(2.3 g) - LC-MS: 183 [M+H]" -

£0C THE (2R, 4R)-4-FRFE -2-FRE-5-3'-F E B X -4-F ) KB LB
(13 g 7.1 mmol)RAL&%2(2.7 g » 7.1 mmol)ADMF(30 mL)h 7 ¥ ¥
¥R HIPyBOP(3.7 g » 7.1 mmol)& DIPEA(1.8 g 14.2 mmol) » £ &
TEBRESYW2/NE - %i07K(200 mL) » FHEtOAc(3x100 mL)ZFURE &
) > H A eEFMINaCIKE (100 mL)Se ik & f#f < B 85 /8 Wi &K #& 7Kk Na, SO,
iR - B REMAFEHYEBERNEE © 200-3008 ; APE:EtOAc =
1:1ES5S 1 EZELNBEMAUERY SR ERFOEBRZILEY3I2.4
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g) - LC-MS: 512 [M+H]*

JRWX °”§xw

@ —
)
cl
o]

FE=B T ELESY3I2.4 g 4.7 mmol)/ATHF(20 mL)F 7k (10 mL)
2 ¥ W R YR ILIOH(169 mg » 7 mmol) - 7 B T M#LF BB A
INEE - IBHEIRE Y > BN/K (50 mL) H A EtOAc(2x20 mL)IE KRB &
% - A1 N HCI/KIEW G /K BBt ZpH = 3 B FAEtOAc(3x50 mL)%
HY - FBEFINaCl/K B W (50 mL)EER G H B /8 I #& 7K NaySO452
B BERBEWR BSIEEAEBRZIMALEY4Q2 g) - LC-MS: 484
[M+H]" |

7E50°C T4 %4400 mg > 830 umol) - Nal(248 mg > 1.7
mmol) & — F EMEIE (173 mg » 1.7 mmo)X T ERE F B (2 mL)F 2 &7

WS/NEE - Al EERE > AKQ0 mDMERESG Y B HEtOAc(2x20

mL)ZEHY - A FMINaCIKEH (40 mL)VEiR S H B HRE - B EK
Na,SO. 8z » I=#E - RFERVEB BB E - 200-300H ; FHPE:EtOAc
SAE2LIAEMMA > BIERFRBERBNRZIMALEDS200 mg) - LC-
MS: 584 [M+H]" -
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M & #5140 mg > 240 pumol) ADCM(5S mL)H Z E W F # hn
Pd(PPh;)«(83 mg » 70 pmol) + Et;SiH(83mg ° 720 pmol) & AcOH(43
mg > 720 pmol) - EEBR TRV EESYWINFILEH - FHE 5
HPLC[Daisogel-C18 > 150x21.2 mm » 5 p ; MeCN-H,0(0.1% TFA)60%
ER0% M EHRY  SIEFCHARAYCEERELEYW(R0 mg) - LC
MS: 544 [M+H]* - '"H-NMR (CD;OD, 400 Hz):  0.93 (t, 3H), 1.62 (q,
2H), 2.06-2.13 (m, 2H), 2.31 (t, 2H), 2.97-2.99 (m, 2H), 3.65 (s, 3H),
4.32 (m, 1H), 4.51 (m, 1H), 5.75 (dd, 2H), 7.35-7.41 (m, 4H), 7.53-7.60
(m, 4H) -

BEHI21 : (2R,4R)-5-(3"- AW FE-4-5)-2-BE-4-[5-RE-1-F E-1H-I}
ngt -3k Bk ) i Bk | G R (S)-2- & 2 - 3- @ET%%%@P

BOC— N

O—\_ j O_\

ngw ‘g—\f N’N

xc' C
TESOC T (2R 4R)-4-[(5- N EE-1-F E-1H-NE M -3-Fx B ) %
H]-5-(3- 5 Bk -4-3)-2- I E - K FE (400 mg 0 830 pmol) + Nal(248
mg > 1.7 mmol) B — BHEMEE(173 mg > 1.7 mmol)[R(S)-2-E=T & %
EEREI-FETEHREFEQC mL)F cBRER2NE - malEEBE -
FK(20 mL)?EEIE S Y H FHEtOAc(2x20 mL)ZZHY - FI 88 FAINaClk &5
KA mL)YItIR S ERE » KREANaSOH R » B BFEHRHY

BEWWE B : 200-300H : APE:EtOAc S:1E2: 1B )M BFE
REAEERZALE®I(290 mg) - LC-MS: 713 [M+H]" -
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0
Boc” >~ o7 o 5

) A OH 3
o v

[ & #1290 mg > 0.4 mmol) A THF(5S mL) 9 Z ¥ & & %5 10
PA(PPh;)4(70 mg » 60 umol)F%1,3-— 3 E Ih & # (312 mg » 2 mmol) o
EZBTEBREEGY22INGELEE - BB &Y S #HEREOAc(30 mL)
th o 5% NaHCOs(2x15 mL)¥EHE » 448 /K Na,SO 8518 - 36 I - 18
T 2 EEERZH LS Y2220 mg) - LC-MS: 673 [M+H]" -

OH

N—
0O OYEN<
NH
OH =
iCl

1 M HCI(5R) M BT (5 mL)F 2B WP R 1Nk & #2(220 mg »
330 umol) - FERW TR BEEGYWI/NBILIRHKE - 7 A g &
HPLC[Daisogel-C18 » 150%21.2 mm > 5 p; MeCN-H,0(0.1% TFA)35%
E45%IMABERY > I EFECEBRCEEALEGHA00 mg) - LC-
MS: 573 [M{LH]+ - '"H-NMR (DMSO-d6, 400 Hz): 6 0.97 (d, 6H), 1.82-

o)
@ — HZN\;)J\O/\O
PN

1.85 (m, 1H), 1.98-2.01 (m, 1H), 2.16 2.19(m, 1H), 2.85-2.88 (m, 2 H),
3.58 (s, 3H), 3.99-4.01 (m, 1H), 4.18-4.20 (m, 1 H), 4.23-4.25 (m, 1 H),
5.84 (dd, 2 H), 7.28-7.47 (m, 4H), 7.60-7.69 (m, 4H), 8.01 (s, 1H), 8.55
(br, 2 H) -

BEHI3A ¢ (2R, 4R)-5-3"-B B FE-4-F)-2-RE-4-[(5-BE-1-ML1E -2- 5 -
1H-0: P8 -3- 3 B ) e B | TR R
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ML SOYREL 1M nE-2-FE - 1H-NE M -3- B9 E£(59.0 mg 0 287 umol) &
HCTU(131 mg > 316 pmol#E SN DMF(1.3 mL > 17.2 mmol)th » HfF
® EBTEBEHISSE - BIIC2R4R)-4-FEE-5-C'-&MEE-4-F)-2-E X
BS-BFE-2-BIEE(N -—R|HEREXE-4-EFE(100 mg > 0.3 mmol) K
DIPEA(150 pL - 862 umol)» BEZEB THEBFEREYWISHE - £
BRBRTERBREY KEGYWEHENREOHF BRI M LiOHKEB R
(1.4 mL> 1.4 mmol) - ZEB TEBHMBESYINE  BEERET
R  EHHNMEAHPLCHAZRHRY » B EEALSY@BS mg) - MS
m/z [M+H]" C,6H,3CIN,Os, ETE(E507.14; EE{ES07.1 -
EBI3B : (2R,4R)-5-(3'-HE B 5 -4-F)-2-RE-4-[(5-BE-1-E g -2- %
1H-E M -3- R BB B 1B S- B E2-HEE-(13 | ER K IE-4-F
FA B
P on O
) )

UL S PROEE 1Ok 0 -2- 5 - 1H- N 0% 3-FH E$ (8.1 mg v 39 pmol) &
HCTU(16.2 mg > 39 umol){H & M DMF(166 uL : 2.1lmmol)§ H FF &
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THEH 15488 - ¥EHIDIPEA(19 pL > 0.1 mmol)J (2R, 4R)-4-f% F-5-(3'-
S -4-H)-2-BEREES-FE-2-AEE 1] SR RE-4-EFE
(154 mg> 36 pumol) » HEXEBE THEBRFABESYIONHE - £EZEH
BMREE AERMRHPLCHMANEEY » #EEEALEW(A8 mg) -
MS m/z [M+H]" C3H,;CIN,Og, ST E{E619.15; EEEO619.1

BHI3C : (2R, 4R)-5-3'- BB K -4-F)-2-WH -4-[(5-BE-1-Mk g -2- & -

1H-0H; 8 -3 -3 Bk ) il B2 | TR BR £ B
7N\

—\ [o} _ )
o N
| OH | OH
HO NH, N K o (o} Y ‘
I P )‘H/\/NH
o)
cl
(e C

ZENN-ZHEZEEZ(1.0 mL > 11 mmol)rh ##5-F K -1-ME g -2-
B O1H- 04 ™ -3- B9 % (23.6 mg ° 115 umol) Fx HATU(52.5 mg - 138
umol)1043 §& » ¥R I (2R, 4R)-4-F B -5-3- & BE F -4-F)-2- B E KK &
Fg(40.0 mg > 115 umol) % DIPEA(60.1 pL > 345 pmol) » HEZR T#
HMETEBESYLNE - BZLRETERESY HRawEsEn @
EtOAc(20 mL)d » H AK(Q2x5S mL)¥EEAEHKE @ LMgSO.52 1R il =
WE o B — P EBWIBHEIR50% AcOH-7K(1.5 mL)F » i@¥E - HFEHRS
BRI HPLCHIL » B E=ZH BBV ACEELEW(6.1 mg) -
MS m/z [M+H]" C,5H,,CIN,Os, ST E{E535.17;, EE{ES535.4 -
B BI3D : (2R, 4R)-5-(3'- BB K -4-5)-2- W E-4-[(5-BE-1-M g -2-H -
1H-MHE e -3- SR B RE B | IR BR 2 T B
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\ 0 J \

) Yﬁ@

ZENN-“HEZEEK (1.0 mL > 11 mmol)F #B#P5-FLE-1-Mh g -2-
H -1H- [ ™ -3- B9 B% (23.6 mg ° 115 pmol) & HATU(52.5 mg > 138
umol)1043§8 - FRA0(2R,4R)-4-F2 E -5-3"- &M -4-5)-2-RE KB &
@ (400 mg - 115 pmol) DIPEA(60.1 pL - 345 umol) » B ¥ %18 T2
BIEESY2LIE BEEEBRBTEMBESY  BEGRYEER
EtOAc(20 mL)H » H /K (2x5 mL)FEREHEE - B MgSO.Fz 18 1 IR
g5 o 4G —RTRER MBI E TEE(0.5 mL > 5 mmol) % 4.0 M HCIZ 1,4-— &
FEE W (115 pL > 460 ymo)fE & - EE WM T BB ESYREK » EHEE
TIEME > KWERBRYWEBRENRS0% AcOH-7K(1.5 mL)d - @38 - HFEHY
MHEERHPLCHML > BEIE=HLBEPELAX CEELETWO.1 mg) -
MS m/z [M+H]" C3oH3,CIN,Os, E+E{E563.20; EE{E563.4 -
® B BI3E : (2R, 4R)-5-(3'- R B 2 -4-F)-2-BE -4-[(5-FREH-1-THE g -2-F -
1H-MH e -3- 3% 55 ) Joie B2 1 IR BR 2K FP R

e S
\‘\‘/CI
cl
fEE{R T (2R 4R)-4-FEH-5-3- QB -4-5)-2-RE KK LB
(150.0 mg > 431 pmol) ~ ZKXEHEZ(446.2 pL » 4.3 mmol) 4.0 M HClZ
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1,4- "B (431 pl > 1.7Tmmo) Z IR EWRK @ HFESOC TER#A
1/NEs - EEERBETRERSY - EDMF(0.5 mL > 5 mmol) B #
S ¥R EL - 0 -2- 25 - | H-H W -3-FF B (44.2 mg » 216 pmol) &z HATU(98.4
mg > 259 umol)104>4% » #ZE FFDIPEA(113 pL - 647 pmol)— EE ¥R AN
TEECREYT HEZEBTERAESESY2/INRELERE TR
WE o BEBBYEBHENRS50% AcOH-/K(5 mL)d » @K - BFEHBHEEE
FIHPLCHi{L, > B EIEEAEY(19.5 mg) -

B BI3F : (2R,4R)-2-((S)-2-fEE-3-FE T HEE)-5-Q-A B K -4-5)-
4-[(5-FBE-1-NE e -2 - 1 H- IR I -3- 5 B ) B B | IR IR

0 O

HO_4§——\¥_?>——<§:T\.\N
o)

}O s ” = 0o

HN—, }
e
(e
HERANFMERF  TrAREEZELEY -

B BI3G : (2R, 4R)-4-{[5-((S)-2- B 3 -3- T 5 T Bl 46 25 FF 4 )~ 1- ML g -
2--1H-MEME -3- 3 B | BE 2L }-5- ' - - 3K -4-20) - 2- M B R R ®

78\
=N
N—N
|
o OY‘\/)\ O\—O \___
HO/H\T/A\?/NH NH

)___:\

0]

OH
! Cl

FRAXFAZERF TR EEELSY -
B HI3H : (2R,4R)-5-(3'- BB HK-4-5)-2-VE-4-[(5-BE-1-IE1E -2-&-

2
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TH-ME M-3R BB R R (S)-2-FEEREBKE I-FETHARER
A

Jg‘xw = < _\ T
® [E] (2R, 4R)-4-[(5-}& N & F-1-UE0E -2- 5 - 1H- ML Mk -3 -3 B )- g B 1-5-
B'-& B -4-5)-2- K E KL (220 mg » 0.4 mmol) & (S)-2-FH A H K E
frE-3-FETEREFE (180 mg > 0.8 mmol)/ADMF(2 mL)Hh 2 ¥
whn2,6- — HEMERE (130 mg 1.2 mmol) 5z Nal(60 mg > 0.4 mmol) - £
FBETE#H24/0EF% » AKQ0 mL)HERESY H HEtOAc(2x20 mL)
ZEEL - FAEFINaCIAKBE R (270 mL)EHREH < BEHE > KEK

Na,SO.#7 % » B8 » B#E A FEH R FE A TLC(PE:EtOAc = 1:1)flik
B EECREBRACKEYW1(160 mg) - LC-MS: 734 [M+H]" -

. g #O
TA
<00

FEEETERALESYWI(140 mg > 190 pmol) + Et;SiH(88 mg » 760
umol) ~ Pd(PPh;)4(22 mg > 20 pmol) 5 AcOH(22 mg > 0.38 mmol)
DCM(2 mL)F 2B E W4/ - BERE B B 75 B 2 fF 2! HPLC(Gemini-
C18 150x21.2 mm > 5 p: MeCN-H,0(0.1% TFA) ; 50%3 70%)4ti {158
By BIELCEERCEEALEWAS mg) - LC-MS: 694
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[M+H]* - 'H NMR (400 MHz, CD;0OD) & 8.47 (d, J=5.0 Hz, 1H), 8.06
(d, J=8.5 Hz, 2H), 7.55 (dd, J=19.3, 11.4 Hz, 4H), 7.37 (dt, J=28.2, 6.2
Hz, 5H), 5.85 (d, J=5.7 Hz, 1H), 5.75 (d, J=5.7 Hz, 1H), 4.58 (m, 1H),
4.36 (t, J=5.8 Hz, 1H), 4.04 (d, J=5.9 Hz, 1H), 3.65 (s, 3H), 3.04 (d,
J=6.8 Hz, 2H), 2.20 (dd, J=12.5, 7.1 Hz, 1H), 2.08 (m, 2H), 0.90 (dd,
J=10.8, 6.9 Hz, 6H) -

B HI4A © (2R, 4R)-4-[(5-Z B B -1H-IHE e -3- R B ) R B 1-5-(5'- & -2'- &
-4 )-2-RE LR LB

—\ o)
(0]

BB Z3-ZFEE-1H- L% -5- F B£(50.9 mg > 330 pmol) -
HATU(125 mg > 330 pmol) 5 DIPEA(104 pL - 0.6mmol) i
DMF(0.6mL > 7.7 mmol)F ¥ ¥& AR N0 (2R,4R)-4-FE E-5-(5"-F-2'- &,
BE A -4-2)-2-FE KB ZE (110 mg > 300 umol) - E=ER N RFATRF
RBREVWEERETE - ADCMERBIE &Y B A FINaHCO;/K B IR Bt
W - BNa,SOEZIRERY - ARBRER - #EF R I HPLCHM L
—2YE BIE=ZAZBEETACEELETY22 mg) - MS m/z
[M+H]" C,sH,sCIFN;Os, ST E{E502.15; EE{ES502.1 -

EI4B : (2R,4R)-4-[(5-Z B E -1H- I M -3-Fe B ) B B 1-5-(5'- & -2'- &
B -4-5)-2-RE KRR
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y it #F (2R, 4R)-4-[(5-Z B - 1H-ME M -3- 3R EO) R K 1-5-(5'- &
V-E 4B 2-REKE Z B (75 mg > 150 pmol)Ed & LiOH(10.8
mg » 450 pmol)Z 7k (450 pL > 25 mmol) & EtOH(450 pL » 7.7 mmol)—
@ LELARER BREJAZEDNMAHPLCHAERSGYE H BIE=
BZLBEEACEELEY(11.6 mg) -

BBISA © (2R, 4R)-4-[(5-Z. BB - 1H-TE S -3- 3 20 ) B 2 1-5- (3 - S 3K -4-
5)-2- R R 7.

MK CI-ZBE-1H-EM-5-FH B (50.9 mg > 330 pmol) -
HATU(125 mg > 330 pmol) K DIPEA(104 pL > 0.6 mmol){ DMF(0.6
mL > 7.7 mmol)s HJ ¥ & E N0 (2R, 4R)-4-FE F -5-(3'- R Bt & -4- 5 )-2-
FREKEE ZES(104 mg > 300 umol) - EE| TP MBESVEER
FEst - ADCMERBIE S Y H B MINaHCO; /K i IR Bt ik - & Na,SO,
wRERY  BBRER @ - ZEFHRMBIAHPLCHA—FYE - &
HNEZSZ2BERXAZEELESYWQ0 mg) - MS m/z [M+H]"
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C25H26C1N3O5, §+,§{E48416, E%{E4841 °
B BISB : (2R,4R)-4-[(5-Z. Bl - 1H-IE e -3- 30 30 ) e 2L ]-5- (3" - I 36 -4-
5)-2-REXRR

NH
O/U\r\/

f

EZEBR TR CRAR)-4-[(5-Z B E-1H-BE M -3- B E) I E1-5-C-& @
B -4 )-2- P8 B - KBR L BE(72 mg 0 150 pmol)82 = LiOH(10.8 mg -
450 pmol)Z 7K (450 pL > 25 mmol) X EtOH(450 pL > 7.7mmol)— 2 #
R - BEREH HERARELHPLCHMMAERYE @ SR 228K
B A CEELEY(11.5 mg) - |
EHBI6A : (2R,4R)-5-3'- & B K -4-F)-4-{[3-Q-BAFE &) R B -5-F 5|
REEE}-2-FME R

FEEETHE3-C-HBAFE)EEW-5-FE(14.3 mg > 69 pmol) i
HATU(26.2 mg > 69 pmol)f/ADMF(0.5 mL » 6 mmol)F Z B & ¥ ¥R N
(2R, 4R)-4- B % -5-(3'- W Bk & -4- 5 )-2- L E [ Bk £ B5 (20.0 mg > 58
umol) &z DIPEA(20.0 pl > 115 pmol) - £ZE | TRAPESWRE - 10
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MeOH(2.0 mL > 49 mmol) * 7K(1.0 mL » 56 mmol) sz BE /K & LiOH(9.7
mg > 230 pmol) * BAEZW THEHFAFESY UK - BEAMTEEE
FAMeCN R Ktk » BERELEYWAT.1 mg) - MS m/z [M+H]
C,7H,,CIFN,Os, T & {H509.12; EE{ES09 -

BEHI6B : (2R,4R)-5-(3'-REBE HK-4-F)-4-{[3-Q2-BA FE) R B -5-F E |
BE-2-REXKBRZEAESETFTER

O
. O
S N / \ F
HO  >—NH, E o-N
< \ N
® R RN
W, :
: e
OH
Q) -

EEBR TEHLOCRIR)-4-FEE-5-B' -8B F-4-5)-2-REXKK ZE
(BEEEEE > 1.5 g 4 mmol) ~ 3-Q2-AFH)REW-5-HEL (814 mg - 4
mmol) + HOBt(1.1 g > 8 mmol) ~ EDC(1.5 g » 8 mmol) EZDIPEA(1.6 g
12 mmol)JADMF(50 ml)sF .z 15/ - F7K(50 mL)ZEW K EY B
FHEtOAc(3x60 mL)ZHY - HIWEFRE I IRHE - 75 HEH BT (A H

N\
o)

o Bk/EtOAc = S:D)#i{L B &YW > SFa®W1(.1 g) - LC-MS: 537
[M+H]" -
0]
Ho—/g_\'o /™ F
HO >N o-N
(1 — < M

EZETEHALED1(200 mg > 0.37 mmol) & B 7k & LiOH(78

C172323A.doc -119-



1583671

mg > 1.9 mmol)fA THF/MeOH/H,0(2:2:1 20 mL)F Z RIZR3I/NEF - 1B
MEIRESVMUBREBER - B AHCIKEBR( M) ERY#H % EpH
6- BEESY BIEQEBEENRIALEY2(120 mg) - LC-MS: 509
[M+H]" -

E30C T AEY2(150 mg > 0.3 mmol) ~ Z EMER & F Ba (84
mg > 0.6 mmol) » NaI(15 mg > 0.6 mmol) & IHIE(96 mg > 1.2 mmol)f
DMF(20 mL)th Z & E W 1S/NEF - A/K (15 mLYBEFHE X EY H B
EtOAc(3x30 mL)XH - FEEFREEHCERE BEEZEREREEMN
(BB /EtOAc = 3: )ik > B ERBDABREBRZCEEMLEDAO
mg) - LC-MS: 611 [M+H]" - '"H NMR (400 MHz, CDCl3): & 1.33 (4,
J=7.2 Hz, 3H), 2.03-2.08 (m, 1H), 2.30-2.34 (m, 1H), 3.05 (d, J=6.4 Hz
2H), 4.26 (q, J=7.2 Hz, 2H), 4.48 (br, 1H), 4.75 (br, 1H), 5.68-5.70 (m,
1H), 5.81-5.83 (m, 1H), 6.88 (d, J=8.8Hz, 1H), 7.28-7.34 (m, 7TH), 7.42-
7.53 (m, 4H), 7.96-7.99 (t, J=6.8Hz, 1H) -

BEH6C : (2R,4R)-5-3'-8B B -4-F)-4-{[3-Q-FA KX 5 )L ER-5-F H |
fRE-2-REKXBENEAESETFER
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o)
oA, o~
o
HO : N‘Boc /< ? N
R 0’/<
o—\

+
Ci
OO . (1) OO )

MBI Z(2RAIR)-4- (BT EFEMKE)-5-3"- QM+ -4-F)-2-
RWEKEE (2.4 g 5.7 mmo)[ADMF(S0 mL)FT B BT RMAFEENA
HIRBEEE(1.3 g 8.6 mmol) - MLESH T A pINal(1.71 g > 11.4
@ mmo)EDIPEA(22 g 17.1 mmo)HEZR FTR¥EMGESYRR -
¥R H07k (100 mL) B FAEtOAc(3x80 mL)ZERIE G ) - A I NaClUKE R
(2x100 mL)F7K(2x100 mL)BEIHRE H B HEE - K NaSOHZ 5 »
BEEZEFERE FHEZEEBIT(CEEE/EOAc > 15:1 ~ 6:1)FLE

Y BEEHEEBRZAEYI(574 mg) - LC-MS: 558 [M+Na]" -

"n —

® FOC THLEWI(S74 mg > 1.1 mmol)¥F #& R HCI- Z BB e ¥ 1

(1.4 M- 50 mL)F » BEZE TEEMBESH/NE - BRER
% BRI BUNEOAc(10 mL)d - FEHARKELEY  7EE
HEESEREY X2 LE%2(300 mg) - LC-MS: 436 [M+H]" -
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MAE%2(150 mg > 340 pmol)f/ADMF(10 mL)H Z ¥ ¥ H03-
Q-8FE)-BEB-S-HREAALY(7T9 mg > 380 pmol) i DIPEA(120
uL » 680 pmol) - EEB TEBESYRE - BINK(GS0 mL) » H#EH
FAEtOAc(3x30 mL)ZEUE &% - A8 M NaCIZk E ¥ (2x50 mL) K 7K
(2x50 mL) B EHZEHRE » KM/ NaSOEE » BAEREZH IR
WE o B 35 B % fF 3V HPLC(CAN-H,0(0.1% TFA) - 75-80) # 1k 7% &&
o BEE2AEEEBRZZEELS Y60 mg) - LC-MS: 625 [M+H]" -
'H-NMR (400 MHz, DMSO-d¢): & 1.22-1.23 (m, 6H), 2.01-2.07 (m, 2H),
2.89-2.96 (m, 2H), 4.37-4.38 (m, 2H), 4.80 (br, 1H), 5.67-5.69 (m, 2H),
5.71-5.78 (m,1H), 7.31-7.33 (m, 7H), 7.42-7.43 (m, 5H), 7.61-7.63 (m,
1H), 8.95 (d, J=6.8Hz, 1H) -

EHI6D : (2R,4R)-5-3'-RBHE-4-F)-4-{[3-Q-BEE)REM-5-4 K]
R )-2-RERER ZE S E F i .

P M o
HO o\
—N, N

HO K BOC BOC

+ /ﬁ\o/\sr _H,o :
Cl i
e o OJ

AZERTHRKBHRIZBREFEOTT mg - 6.4 mmol)fRDMF(10
mL)F BB P BRI (2R4R)-4-(FB =T SR E L E)-5-3- QB 7 -
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4-F)-2-FRE KB (1.8 g 4.3 mmol)/ADMF(10 mL)F Z & - HER
FEARMMIE(S g> 192 mmo ) HEEBR THEFBESYRE - &
N7k (150 mL)H FAAEtOAc(3x100 mL)ZEUR &) - FH s FINaCl/K & ¥
(2x100 mL) K& 7K(3%100 mL)E¥R & H < BWE - K HEKNa,SO52 »
BEEZTRE - - #EFHEEBT (G HEL/EOAc = 6:D{LHEEY -

BEE2AGEBRZAEYI(570 mg) - LC-MS: 436 [M-rBu+H]" -
O O
N - NHZ

OH &
0 — SO
® g

FOC THLEWI(570 mg > 1.2 mmol)¥& & R HCI- Z & L i ¥
(1.4 mol/L » 50 mL)H - EER THEHAMBRESYNE  BEERZE
FiEHE - BEBRY BN EOAC(10 mL)F - FEHB WK ELEY > =
IECEEREREYAZMAEY2(200 mg) - LC-MS: 392 [M+H]" -

MAE%2(150 mg > 380 umol)[JATHF(10 mL)H Z ¥ ¥ ¥ 03-
Q-EFXE)EREBR-S-HREEMAMYW(OT9 mg > 380 pmol) Kk DIPEA(120
uL - 680 pumol) - ERB THEBESYRE - HIN/KGO mL) » HEE
Fi EtOAc(3x20 mL)ZXHUIE &Y - Al M1 NaCl/K B & (2x30 mL) k& 7K
(2x30 mL)Yc iR B B8 - RMKNaSOE21 » HEREZEFRERE - &£F
FE 8 {5 2 HPLC(CAN-H,0(0.1% TFA) » 75-80)#i LB &Y > TEIE
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M EERCEELES? (3 mg) - LC-MS: 581 [M+H]" - '"H NMR
(400 MHz, DMSO-dg): 8 1.90-1.99 (m, 2H), 2.07 (s, 3H), 2.89-2.96 (m,
2H), 4.27-4.38 (m, 2H), 5.67-5.69 (m, 2H), 5.78 (br, 1H), 7.31-7.33 (m,
7H), 7.42-7.43 (m, 5H), 7.61-7.63 (m, 1H) - 8.95 (d, /=8.8 Hz, 1H) -
HBI6E : (2R,4R)-5-(3'- BB F-4-F)-4-{[3-Q-BFH) R B -5- R & |
R B }-2-REE IR BR (S)-2- Eﬁﬁgﬁéﬁﬁ% -HETEHRSKEFE

wﬂQ °”hw©

ﬁ" °ﬂc,
O : O :

#2,6- — B B ML 0E (96 mg > 0.9 mmol)¥R N ZE (2R, 4R)-5-(3'- & Bt 2 -
4-3)-4-{[3-2-F X E)EEW-5-HrEL | fE H }-2- 7S KL (150 mg > 0.3
mmol) + (S)-2-FEEBRERE-I-FETHREFE (134 mg > 0.6 mmol)
B Nal(135 mg > 0.9 mmol)/ADMF(10 mL)dr 2 - F£50C TR #
BEYBHE - &Nk (20 mL) » BEAZBQE3mL)ZERIRESY - &E
KNa, SO BREHCEREBEREAEEZETIRE FHELEEN(GHE
/EtOAc = 4/1 ~ 1/2)fi{b B &Y > B EBRHAERKZCEELSTY(8
mg) - LC-MS: 695.9 [M+H]" - 'H-NMR(CD;0D-d,, 400MHz) 8 0.92-

0.95 (m, 6H), 2.03-2.08 (m, 3H), 3.00-3.10 (m, 2H), 4.09 (br, 1H), 4.27-
4.28 (m, 1H), 4.87 (br, 1H), 5.75-5.85 (m, 2H), 7.26-7.37 (m, 6H), 7.51-
7.53 (m, 6H), 7.93-7.95 (m, 1H) -

HHITA : (2R, 4R)-5-3-8BHHE-4-5)-2-BE-4-[-F R EREEM-5-Fx
=) &394
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) © o
OH
s
o g

Uz 3 EHE EE EBEM-5-FEE(39.4 mg > 275 pmol) FHCTU(128 mg -
310 pmo)H &M DMF - HEZER TE# 108 - 4 INDIPEA(72
uL > 413 mmol) & (2R, 4R)-4-F& £ -5-(3"- G B 7 -4- 5 )-2- B E K ER Z B
@ (50 mg> 0.1 mmol) HEZER THRFBEEGYRREK - BESWH
EtOH(402 pL » 6.9 mmol)&1 M LiOH/K¥ ¥ (1.1 mL > 1.1 mmol)#f
& HEBETHEBRESYWIUIE  EREBTEE  HFEHREMIEHPLC
i BEEELEGYW - MS m/z [M+H]" CpnH, CIN,O6, & H E
445.11; EEE{EA45.2 -
BEH7B : (2R,4R)-5-(3'- R B K-4-5)-2-BE-4-[C-F S HE R EM-5-&
I EIRE-FEREREEE--FETHAEFRE

0

o \
\ k oo M N
o HO  NR, T i 7
oo 2
cl

(1) ‘ Cl
O 9

£0°C T (2R, 4R)-4-fR E-5-(3-RABE K -4-5)-2-RE KB Z B (B
BRES > 1 g 2.6 mmo)[ATHF(30 mL)H 2 A 403 - S A R -
S-32 E £ 4L % (430 mg > 3 mmol)A THF(10 mL)& Et;N(790 mg » 7.8
mmol)F ZBW - EEBTERHRFEERCNDE  EXEEEFER
i BEEEES  HEHBT(PEEOAC = 8: Dk BEHEAE
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E 8k Z L& #1(0.9 g) - LC-MS: 473 [M+H]"

(1) —_— OH
. 2 ICI

M ALE#1(0.5 g 1 mmol)jAMeOH/THF/H,0O(15 mL/15 mL/3 mL)
o2 YR P YN PILIOH(120 mg > 5 mmol) - EEIR TRFMBERGYS
/NEF 0 BEEEHE - AHCI(I N 20 mL)E S ZpHIEFAE EpH 5 -
BEER BSIEQCEBRIELE®W2(04 g) o LC-MS: 445
[M+H]" -

¥ DIPEA(250 mg > 2 mmol)¥E N ZE & #2(220 mg » 0.5 mmol) -
(S)-2-FHEHEBEEE-I-FETEEFE(220 mg © 1 mmol) & Nal(300
mg » 2 mmo)JADMF(5 mL)F Z B - HZBE THEHBLESWI2/)
B - BERIESWIEENKQ0 mL)d » FEtOAc(3x15 mL)ZEH >
81 FINaCl7K ¥ ¥ (30 mL)¥E 1 » 487K NapSO.820% » EEHZEF
e o BEERBIT(EMEBEEOAC = )i BHY  BIECGERH
B Uk > FEEE (LS #)(10 mg) - LC-MS: 632 [M+H]" - '"H NMR (400 MHz,
DMSO-d¢): & 0.86 (d, J=6.8 Hz, 6H), 1.97-2.02 (m, 3H), 2.92-2.94 (m,
2H), 3.92 (s, 3H), 4.36-4.21 (m, 2H), 5.70-5.79 (m, 2H), 6.72 (s, 1H),
7.29 (d, J=8.0 Hz, 2H), 7.46-7.61 (m, 2H), 7.60-7.69 (m, 4H), 8.73 (d,
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J=8.8 Hz, 1H) -
FEHTC : (2R,4R)-5-("-B B F-4-3)-2-1BE -4-[(3-F & 3L HEW -5- 5
EVMRERBERNESEEE TR |

_ 0
0 /<°/Z<o/\ 0
HO H O H
HO ¢ " /< ? s
: O,/( HO { BOC
+ o]

BOC

O o 0 O
O cl O cl

® E25C THHBCRIR)-4- (BT S REIEE)-5-C-8H K -4-K)-
2-FREEKEE(600 mg > 1.4 mmol) - |RFE BN ERBEES (426 mg > 2.8
mmol) - Nal(420 mg ° 2.8 mmol) }z DIPEA(546 mg > 4.2 mmol) }}
DMF(30.0 mL)F Z B EWRE - 1§ K IER S WIERIFR 7K (60 mL)§ H
FHEtOAc(3x50 mL)ZEEY - A 88 FINaCl/KE R (2x50 mL) FK 7K (2%x50 mL)
e ERE  KMAKNaSOEzE  BAEEZETIRME - FHEME
BT (G B EtOAc = 2Z2D)MAEY  BEE2ECRERZINLED
1(240 mg) - LC-MS: 480 [M-tBu+H]" -

F£0C TS % 1(240 mg > 0.45 mol)# & L HC1- I e 15 #
(10.0 mL - 3.0 )& » HEZEEBR TEEFBREYRE  -EEZE®E
BREER - BRERY O BN EOAc(10 mL)H - EHEBEKELEY © 17
NEACERBEBRBE N ZAEY2(80 mg) - LC-MS: 436 [M+H]" -
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O
NH
2 + o I \N - /LOJJ\O/\O)H/\:E/

O OH
OH ‘C'

EERTEAMLSY2(70 mg > 0.15 mmol) ~ 3-FFHE EIRM-5-
B (43 mg -’ 0.3 mmol) - HOBT(40 mg » 0.3 mmol) -+ EDCI(57 mg -
0.3 mmol) & DIPEA(78 mg > 0.6 mmol)/ADMF(10.0 mL)F Z B & Y@
®’ - BESYEET KGO mL)F H FEtOAc(3x30 mL)ZER - 7 #EH
#E - F M NaClk ¥ ¥ (2x30 mL) & 7K (2x30mL) ¥t i - #% & 7K
Na,SO.#z 4 - EAE B X FIEHE - FEHELET (EHBLEOAc = 2:1)
MBSy BSIEneEBRCEELEY (20 mg) - LC-MS: 561
[M+H]" - 'H NMR (400 MHz, CDCl;) & 1.30 (d, J=6.4 Hz, 6H), 2.04-
2.05 (m, 1H), 2.25-2.29 (m, 1H), 2.99-3.01 (m, 2H), 3.48 (br, 1H), 4.00
(s, 3H), 4.46-4.48 (m, 1H), 4.50 (br, 1H), 4.92-4.93 (m, 1H), 5.69-5.79
(m, 2H), 6.51 (s, 1H), 6.79-6.70 (m, 1H), 7.28-7.57(m, 8H) -
BEHTD : (2R, 4R)-5-3'-H B XK -4-F)-2-VE-4-[G-F REREEM-5-3K

BEEEIRBRZEBEEFE
0
L
o 0\
HO H , o H
ﬁ/}N‘Boc //Z) /Hg/}N\BOC

cl O cl

EEBTHZBREFEOT mg> 6.4 mmo)IRMEKLBEH Z
(2R, 4R)-4-(B=T EBEME)-5-C - AR -4-K)-2-FE XBL(1.8 g
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4.3 mmol)/ADMF(20 mL)F Z B+ - FrEAMUBLIE(.7 g 21.5
mmo ) LEZEB TEBIBEEGYR®EK - HMK (G0 mL)H A
EtOAc(3x50 mL)ZEIE &Y - FAEFINaClI/KBE K (2x60 mL) 27k (2x60
mL) YRS EBE » KRMEANa,SOE7 » HEEZ B - /A
EFEBIT (A HE EtOAc 15:1 ~ 6. DFALEY » BREIEHGESRRLZ
& %1(570 mg) - LC-MS: 436 [M-tBu+H]" -

o) O
/ILO/\O)H/\E/NHZ
" — i

. OH
; C'
® 9

O0C THALE®I(570 mg » 1.2 mmol)# 1 E HCI- Z BB HE 5
(1.4 mol/L> 50 mL)d » HEZER THREMBESY2LINE > BEAEER
2B - IR WS BN ELOAc(10 mL)H - FEHBEMELRY
BEpCEBEEREER A S ®W2200 mg) - LC-MS: 392
[M+H]" -

0 O
‘ 2 + o | \,N —_— /”\o/\OJ\‘/V;NH
o OH 3
OH
gCI

B L& #2(100 mg > 255 pmol)JADMF(10 mL)5 7 ¥ ¥R 1 45 N 3-
HEEREEW-5-FEE(79 mg 383 pmol) - HOBt(69mg » 510 pmol)
EDCI(98 mg > 510 pmol) % DIPEA(0.2 mL : 1.0 mmol) - £ =& T8 #
BEWRK - 85017k (30 mL)H AEtOAc(3x30 mL)ZEEUE &Y - A&
FMINaCI/k ¥ ¥R (2x30 mL) R /K (2x30 mL)Gik & H B HE - EHEK
Na,SO.85 1 » AEEZHEHE - 75 H 8 2 HPLC(CAN-H,0(0.1%
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TFA) » 60-65)#i{L B8 Y > B EQABEBRZIEEMAESH(S mg) -
LC-MS: 517 [M+H]" - 'H-NMR (DMSO-ds, 400 Hz): & 1.84-1.99 (m,
2H), 2.07 (s, 3H), 2.89-2.96 (m, 2H), 3.92 (s, 3H), 4.21-4.32 (m, 2H),
5.66-5.69 (m, 2H), 5.74 (br, 1H), 6.72 (s, 1H), 7.29 (d, J=8.4 Hz, 2H),
7.28-7.30 (m, 2H), 7.60-7.62 (m, 3H), 7.69 (s, 1H), 8.76 (d, J=8.8 Hz,
1H) -

BEHITE : (2R, 4R)-5-(3"-BFHHE-4-F)-2-RE-4-[G-F R E R EMW-5-7
B)-BREIRBZEBESETE

A\
0 O_‘/<
O——\ O
N
N —\ (0] BOC
HO BOC

S

EEBRTHAREBHRIEFTEZEWEEEO.2 mL > 1.1 mmo)?
DMF(1 mL)FHBERFZBEHERIR4R)-4-(FE =T SR EMEE)-5-(3'-
S -4-5)-2- ¥ B KR (400 mg > 960 pmol) 2 DMF(6 mL) 2 ¥
¥ o ¥shnNal(432 mg  2.88 mmol) & DIPEA(0.5 mL » 2.88 mmol) A 7
ZEBRTEBABESYRK - &I07K (S0 mL)H AHEtOAc(3x30 mL)ZE
BUEEY) - AEEMNaCIKE R (2x50 mL) K 7K(2x50 mL)BLiR&HZH
g > RMAKNaSOFRE  BEEZRRIE  -FHEHEREN(AH
Bk :EtOAc > 15:1 ~ 6D EY r BRI EHGARBEERZHLEW1(190
mg) - LC-MS: 544 [M+Na]" -
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0o o]

/\OJkOAo)H/\/NHZ
1y —

OH =
(2) CI

ZE0C T L &7 1(190 mg > 360 pmol)¥s Hl = HCI- = B8 £ Y5 ¥
(1.4 mol/L » 50 mL) » BEEZBTEBRFBESYUNG  BEHEH
Zoch i o IR ER YA B EtOAC(10 mL)H - F5 BB IKE LR Y -
BEHEHEEREBEY X2 4SW2150 mg) - LC-MS: 422
[M+H]" -

NH
(2) + o / \/N —_— /\OJJ\O/\O)J\l/\é/
o :

EZBERTARKEBHRZAE®2(150 mg > 360 pmo)JRTHF(20 mL)
PHBERTZEFEAMI-FEEEEW-S-RERLY (73 mg » 530
umol)JATHF(2 mL)F 2 B - FE A INIDIPEA(0.2 mL) B FE =R T8
TR ESYRE - BH0/K(50 mL) B FEt,0(3x40 mL)ZEEREY) -
FA B FONaCIZK B # (2x50 mL) K 7K (2x50 mL)¥ER S H B RE - & E
7k Na,SO,571% - BEEZEFEHE - 75 H i 2 HPLC(CAN-H,0(0.1%
TFA) > 60-70)#i{L R &Y » BEHEQ0CRBRCEEMLEY(2S5 mg) -
LC-MS: 546.9 [M+H]* - 'H-NMR (DMSO-dg, 400 MHz): § 1.22 (t, J=6.8
Hz, 3H), 1.87-1.96 (m, 2H), 2.83-2.89 (m, 2H), 3.92 (s, 3H), 4.16 (q,
J=6.8 Hz, 2H), 4.18-4.20 (m,2H), 5.68-5.78 (m,3H), 6.72 (s, 1H), 7.29
(d, J=8.0 Hz 2H), 7.45-7.48 (m, 2H), 7.60-7.62 (m, 3H), 7.69 (m, 1H),
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8.76 (d, J=8.8 Hz,1H) -
B HI8A : (2R,4R)-5-(5'- 8. -2'-B B K -4-F)-2-BE -4-[(1- B E -1H-
[1,2,3] =M -4-Fr B ) I B | IR R

N=N N=N

45 (2R, 4R)-5-(4- R F H)-2-FE -4-[(1-78H-1H-1,2,3- = M -4-Fr &)
BB Z BE (30 mg - 70 pmol)EES-4R-2-HE W EE (22 mg > 126
umol) + K,CO3(29.1 mg » 211 pmol) ~ EtOH(0.8 mL » 10 mmol) K 7k (0.2
mL > 10 mmol)#H & - & % ¥ SN SilicaCat DPP-Pd(0.28 mmol/g& T
25.1 mg > 7.0 umol) - FF100°C THRIFEHEMBEEYWI00#E - 401
M LiOH/K¥# (281 uL - 281 umol) » HE#MMBE S/ - B
BoY) o kg BERBMMEEHPLCH L - BEEEAEWAT mg) -
MS m/z [M+H]* Cy0H;sCIFN,Os, StE{#449.10; HER{H449.2
8B : (2R, 4R)-5-(5'- & -2"- & B K -4- F)-2- K E -4-[(1- B & -1H-
[1,2,3] =Mk -4-Fr B ) B 1K EE2,2,3,3,3- EE%\WEE

pogy
.
F »\(\N/OH :§—¥>_<\E

N=N
Cl

ZEDMF(1.0 mL > 12.9 mmol)F$8#: (2R 4R)-4-JH-5-(5"-&-2'-&
B -4-)-2-FRE K EE2,2,3,3,3- A A AN EE(32.1 mg © 68.3 pmol) ~ 1-¥§

Ci
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H.1H-[1,2,3] =™ -4-F £ (10.6 mg > 82 pumol) & HATU(39.0 mg - 102
pmol)1053$& - F IR JIDIPEA(35.7 pL - 205 pmol) HE Z & T R # AT
BEEWUNE - RERESY  RIHEFECORE EARMEREMRE
CISEREHUNEM  £0.05% TFAZ30-90% MeCNKE )AL -
NEpEEBARIEELSE Y @9 mg) o MS m/z [M+H]
C,3H,sCIF¢N,Os, ETE {ES81.09; EEF{ESS] -
B B18C : (2R 4R)-5-(5"- & -2"- B Bt & -4- F )-2- 7 K -4-[(1- 7 & - 1H-
[1,23] =M -4-FR E)REE R ERS-F & -2-fI R E-[1,3] Z SR N -4-
%Eﬁﬁa
Y\{——\ OTO/ 0
x @%{
O | /OH

/
N:

F Cl Cl

#ZEDMF(1.0 mL > 12.9 mmol)f#8# (2R, 4R)-4-f& 5 -5-(5'-F&.-2'- &
BEoR-4-F)-2-REKES-FE-2-ASE- (I3 SR XE-4-EFE
@ (307 mg > 683 umol) + 1-¥EE-1H-[1,2,3] =% -4-FH(10.6 mg - 82
umol) & HATU(39.0 mg > 102 pmol)104> 88 - X ¥ ¥ il DIPEA(35.7
uL > 205 pmo)EEZEB THEBABESYUNE - BMEESY » |3
BEEEAORE FTHAHFELUABECRBEREENCNEE  20.05% TFA
Z.30-90% MeCN/KB )Mt @ B EQEEBRCEELST(2T7.1
mg)  MS m/z [M+H]" CsH,,CIFN,Os, SHE{ES561.11; BER{#ES61.1 -
EBISD : (2R, 4R)-5-(5'-8-2'- 5 3 -4-35)-2- B B -4-{[1-(5-F - 2- )
SEE-N3 _SEBRAE-4-EFKE)-1H-(1,2,3| =8 -4-FRE | JR E} K
B
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=N
N o)

kﬁv B kﬁ“ g

4440 BE-5-F - 1,3- T BRI 4%-2- (1.0 uL » 100 pmol)iR
IO E (2R, 4R)-5-(5'- & -2'- & Bk K -4-F )-2-F K -4-[(1-F K -1H-1,2,3-=
M4 -4- 3% B2 ) IZ B ]I BR (30.0 mg > 66.8 pmol)[RAEH (0.5 mL » 6.8 mmol)
2B o IPNEGN(18.6 pL > 134 pmol)HFE65C THREFFTFES
22N c HFEETRBEESY  BIECBEE  FHHEEHAK
HPLC(CI8EHEEHT » /NEFE » #FH20.05% TFAZ 30-90% MeCNk
BR)MAEER  FSIEQCBEBACEELEY (6.5 mg) - MS m/z
[M+H]* C,sH;,CIFN,Os, SHEES561.11; EE{ES561.1 -
HHISE : (2R, 4R)-4-[(1- T HE K| EF K E-1H-[1,2,3] =M -4-FR B ) i
B]-5-(5"-8-2'-A B K-4-5)-2-RE KR

N’N N/N

ﬁ)\/ O O N~O\\O
\‘)/ \‘)/CI
BTEBREFEA3.7 mg> 100 pmol)EG 12 (2R, 4R)-5-(5'-&.-2'- &
B -4-50)-2- K E -4-[(1-FR L -1H-1,2,3- = M -4- 35 20 ) i 2L 1 7% B (30.0
mg > 66.8 umol) R A EH (0.5 mL > 6.8 mmol) | Z ¥ ¥ H - ¥ IO
Et;N(18.6 pL » 134 pymol) BAE65C TR IESYW2/NE - BELAE
EEHEFERESY  SIEaRE - MiAEmEAERECISEEEN -

INEFE > A E0.05% TFAZ 30-90% MeCN/KIER )R » BEIEH
& E R EEESY (6.0 mg) - MS m/z [M+H]" C,sH,6CIFN,O,, =t
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B {E549.15; EEfES49.1 -
B BISF : (2R,4R)-4-{[1-((S)-2-RE & -3-F E T B & & F & £ )-1H-
(1,2,3] =M -4-FR B |- B 2 }-5-(5" -8 -2-AB 5 -4-5)-2-BE KRR

N=N

BS)2-BEZTEREREI-FETHEAFEEG4I4 mg 167
o umol) ¥ 0 = (2R, 4R)-5-(5"- & -2'- & Wt & -4-H )-2- 78 H -4-[(1- & -1H-
1,2,3-= Wk 4-%8 507 25 1K B8 (30.0 mg » 66.8 pmol) AP ER(0.5 mL - 6.8
mmol)H & ¥ & o FRIIEGN(18.6 L > 134 umol) H7E65C T A F
BIREW2/NEF - Bi01:1 TFA/DCM(1.0 mL > 6.2 mmo) HFEZER T &
HRIESWIONE BECEETREGE  SI=CKE - MAEHEE
%ﬁ?{‘ﬁClWé’ﬁ@*ﬁ s INEFE > [HF40.05% TFAZ30-90% MeCN/K &
BIYHKE  BSIE0aEBRCEEALAEY (0 mg) - MS m/z
[M+H]* C,6H,sCIFN;O,, 51 & {H578.17; EHE{ES578.1 ¢
® HHBI8G : (2R,4R)-5-(5'-8-2'-B B HK -4-F)-2-BE -4-{[1-((5)-2-F &
ESEREI-BFETHEEFSE)-1H-(1,2,3| =W 4-RE| K E} X

B (S)-2-FEERERE-I-FETREAFE(B7.4 mg- 167 pmol)
WINZE (2R, 4R)-5-(5"-&-2"- BB 5K -4-5)-2- R E -4-[(1-7 &-1H-1,2,3-=
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s -4- 0 EEVIE EL K B (30.0 mg > 66.8 umol)FAF EH (0.5 mL > 6.8 mmol)
th 2T - BRANEGN(18.6 pl o 134 pmol)H#E65C FEAATRIES
2N  BEEEZEZTREMBRESY  GIEGAKE - MAGERER
FECISEIEBH » /INER » R £0.05% TFAZ 30-90% MeCN/KIER)
e AIEOAEBRSEELEY(B2 mg) - MS m/z [M+H]"
C,sH;,CIFNsOy, ETE{E636.18; EHEE{H636.1-

B HI8H : (2R 4R)-5-(5'- 8 -2'- BBt K -4-2)-2- W E 4-[(1- W E-1H-
[1,2,315%-4-#&§)B§c’§1m&Tm%§EIHE‘“

_\__/<O_\

"C.

42 DIPEA(35.8 pL > 206 pmol)¥S 0% (2R, 4R)-4-FE E -5-(5"- &,

SR E-4-F)2-REXKBTHREEFEB0.0 mg > 68.5 umol) ~ 1-7
H_1H-1,2,3-="-4-EF £ (13.3 mg > 103 pmol) ZHATU(39.1 mg - 103
umol)/ADMF(500 pL > 6.5 mmol)FFZ R - EEZJR TR ES
304388 BEAEZTZTERE SIEBERECORE  FEHHEMIRE
HPLC(CISE BT » /NEM » [ E0.05% TFAZ 30-90% MeCNK
BHROMALHEKE S ERaEBRCEENEYO.0 mg) - MS m/z
[M+H]" C,sH,6CIFN,O,, EHEHS549.15; FEES549.1

B B8 : (2R,4R)-5-(5"- R -2- BB K -4- 2 )-2- W H 4-[(1- B E -1H-
[1,2,3]1="-4-RE) IR E| KRB ZEHREAETE

Z

Cl
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2
. - (2) %
L, T

o
M- FRARE-TH-[1,2,3] =" -4-FEE ZF (1.7 g > 8.6 mmol) A
MeOH(20 mL)th ¥ ¥ ¥ fF 7 ILiOH(1.1 g+ 45.3 mmol)fR7k(4 mL)d
® R TEEZEBETEBREEYVYEERESTHKA/NE) - BfEEESY
FA7&k (10 mL)# % - H FHEtOAc(2x20 mL)ZHY - ¥ 1 N HClIE /K G &
{t.ZpH = 3> FEtOAc(3x30 mL)ZZHY - H HEIFINaClZkF# (30 mL)
ke EBE I RMAKNa, SO - ZBEBKR  BIEQCERE
R L& 1(1.3 g) - LC-MS: 170 [M+H]" -
E£0°C (2R, 4R)-4-fZ E-5-(5"-&-2- BB X -4-F)-2-RE KB L
FE (B8 Bk B8 )(800 mg > 2.0 mmol) XL &% 1(337 mg » 2.0 mmol)}
DMF(15 mL) 2 % #& & 7% j PyBOP(1.0 g » 2.0 mmol) & DIPEA(987
pL > 6.0 mmol) - EEE THBEESWA/NE - &HN/K (S0 mL) » B
EtOAc(3x10 mL)ZZHIR &Y > H A MINaCUKB R kK& 2 B 15
& R K NSO 521 - IREWE IR - BEIHEY  FHVBEHR®
B : 200-300E ; FIPE:EtOAc = 10:1E5: 1% 1: /B4 L - B3 2%
EEEERZAE2(700 mg) - LC-MS: 517 [M+H]" -
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EEB|TEAE%2(700 mg > 1.4 mmol)AMeOH(15 mL)R 7K (3
mL) & 2 I R IILIOH(171 mg > 4.1 mmol) - EEBR THMBEEY
W - IBEEIRAY 0 WANZK(20 mL) > B FEtOAc(2x10 mL)ERUE S
¥ - 3@ 1 N HCUS K /BB EpH = 3 > FEtOAc(3x10 mL)ZHY » H
FA B ATNaCIK A H (30 mL) ¥k MR & 1 2 8 B 8 I #8487k Na, SO. 85 1% -
KBBH > SHNEZCEBRZLAYWI650 mg) - LC-MS: 489
[M+H]" -

i1k & #3(80 mg > 160 pmol)EL & FE Z H R EEAE (1.0 mL)Z B
4 %7 th B B0 Nal(48 mg - 0.32 mmol) fr — B3 F It 1E (52 mg > 480
umol) « 7ZE50C FHAESWE/IE - BZHFESWHAETEE - AKX
(15 mL)W#8 » B FIEtOAc(2x15 mL)ZHY - Fi 8 FINaClk ¥ (20 mL)
Gl S M ERE  SEKNSOE IR » B BEBHWBEBTW
B : 200-3008 ; FAPE:EtOAc 4:1E L IABHOML - S ERHAEE
4k 2 & #4(60 mg) - LC-MS: 591 [M+H]" -

@1k & P 4(40 mg » 68 pmol)fA MeCN(10 mL) & ¥ ¥ & ¥ A
Nal(10 mg - 68 pmol)» EEZE THEBEAYSHE - MILEHRT B
AR IITMSCI(11 mg » 102 pmol) A F #1053 8 - BT (UK BS
VR S FEY) B FIEtOAc(2x10 mL)ZEEVE &%) - F B FINaClKk ¥ ¥ (20

C172323A.doc -138 -



1583671

mL) R EHZEHEE L KM KNaSO 52 1 - FF B & g &
HPLC[Daisogel-C18 » 250x50 mm > 10 pm ; CAN-H,0(0.1% TFA)60%
E0%)MiEGRY  BIEQCBEBRCEELED® mg) - LC-
MS: 551 [M+H]" - '"H-NMR (CDCls, 400 Hz): § 1.27 (t, 3H), 2.06-2.11
(m, 1H), 2.14-2.24 (m, 1H), 2.96-3.01 (m, 2H), 4.18 (q, 2H), 4.42 (m,
1H), 4.71 (m, 1H), 5.57-5.65 (m, 2H), 7.05 (t, 1H), 7.22-7.24 (m, 2H),
7.35-7.40 (m, 4H), 8.04 (s, 1H) «

B HI8J : (2R,4R)-5-(5'- 8 -2'- B B X -4-F)-2- B E -4-[(1- B E -1H-
[1,2,3]1 =8 -4- 3BV E|XBRERNEREKEFE

N=N

0 0 N
/LoJ\o/\o)k(\é/Tf\/
OH i
O cl

b

FRAN AR CEFHEEREELS? (110 mg) -
B BI8K : (2R,4R)-5-(5'- & -2"- A B K -4-F)-2- B H -4-[1- B E -1H-
(1,23 =M-4-BE)V R E|RRI-BCESEREAKE LE

N=N

' Oﬁ/t\/N‘OH
OB UW
OJ]\O (6] : NH

OH
Cl
F !

FERAXFRCERFHEZELS?(16.6 mg) -
B BISL : (2R,4R)-5-(5'-&R-2'-F B K -4-F)-2- B E -4-[(1- B E -1H-
[1,2,3] =Mt -4-FRE) R E )RR S)-2-FEREREBE-3-FRE-THEE
A B
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FERAAXFR B FEHEREELEY (117 mg) -
B HISM © (2R, 4R)-5-(5'- 8 -2'"- B -4-2)-2- R E 4-[(1- B E -1H-

N=N,

Oﬁ)\/N-OH
0
NH

O I
F

FRAXFARZERF  THREBEZRECED -
BEBI9A © (2R,4R)-5-(3'-& Bk F -4-5)-2-FE-4-[S-HI H E-1-F E-4,5-
— & -1H-[1,2,4) ZME-3-BR B IR B KR

o

—
O%—\‘
HO  >—NH

O
Mo~

ﬂ%s-@ug\,g-wﬁgg-as-:5-11{-[1,2,415@-3-$%(42.3 mg -
206 pmol) iz HCTU(128 mg > 310 pmol)fl & DMFH » BAEZE I T &
#1048 - JRHINDIPEA(72 pL > 413 pmol) K2 (2R, 4R)-4-f# 5 -5-(3"- &
F-4-3)-2-FRE K EE ZEE(50 mg > 0.1 mmol) > HEEBETERAFEFE
GYIRK - HREGYEEOH(402 puL > 6.9 mmol)K&1 M LiOH/K¥E K
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(1.1 mL> 1.1 mmo)fl& - EEB TEBRESYIUNE » ERETE
%> HEMHHEMBGHHPLCH{  BRE=ZES22BREFACEELEY
(1.8 mg) - MS m/z [M+H]* CyH,;CIN,Os, =t & {507.14; & B (@
507.2 o

EH9IB : (2R,4R)-5-3'-BBE & -4-5)-2-BE-4-[5-HI K E-1-KEH-4,5-
:ﬁ-lH-[l,ZAlE%-3-#)‘é§)ﬁi’§]mﬁzﬁ#fé%%%@Ea

ﬁ
o

ol o H
: ﬁk O . wﬁxH“

TR

FE50C T ¥ (2R 4R)-5-(3" - R B F -4-5)-2- B E -4-[S-HI & F-1-
RE-45-ZF-1H-[1,2,4) = ® -3- 3R B )R & ] K BE (253 mg » 0.5
mmol) + & B & Z E W EEFAS (69 mg > 0.5 mmol) ~ 2,6- Z B E ML IE (165
mg ° 1.5 mmol)E Nal(150 mg > 1 mmol)ADMF(20 mL)tf 7 ¥ 15/
# - FK(20 mL)H IR &7 B FIEOAC(3x30 mL)FEHY » WA
EMEREEEZHRE - FHEHBW(EHB/EOAC = 3: )AL
By BIE0CERBRCEEMALESYWA3 mg) - LC-MS: 608.8
[M+H]" - 'H NMR: (CDCl;, 400 MHz) & 1.27 (t, J=8.0 Hz, 3H), 2.03-
2.33 (m, 2H), 3.02-3.05 (m, 2H), 4.18 (q, J=8.0 Hz, 2H), 4.49 (br, 1H),
4.85 (br, 1H), 5.57-5.76 (m , 2H), 7.03 (d, J=12 Hz, 1H), 7.25-7.40 (m,
4H), 7.42-7.51 (m, 3H), 7.53-7.61 (m, 3H), 7.93 (d, J =8.0 Hz, 2H) -
EBI9C : (2R, 4R)-5-(3'-EA R E-4-5)-2-BE-4-[5-HI K E-1-FH-4,5-
Z&-1H-[1,2,4) = -3- BB E | RER(S)-2-F | ERERKE-3-FE
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THEERE

HERANFRZEF TR FEEEAEY -
B H10A : (2R,4R)-4-[(5-Z R B -2- Bl &8 B FF 2 -2H-THE Pt -3-R ) i
H]-5-BEHE-4-E-2-REKER LB
HN—N
N\

O o] =~

% (2R, 4R)-4-PZ E -5-B K -4- B -2-RE XK LB (EBERE . 500
mg > | mmol: 1.0E &) 5-ZEE & -2H- LW -3-FF B (330.4 mg » 2.1
mmol » 1.5% )% HATU(820 mg > 2.1 mmol - 1.5% £)# & R DMF(5
mL)th - BB¥ATBIEASYW25#E - BIIDIPEA(750 pL) BBRHIRE S Y
VN - EELETRZRESY » BEMEMEEN(10-70% MeCN/H,O ;
0.05% TFA » BI0SE)MMAMEY)  BIE=ZHLBEBEFLAZLEY
1(300 mg * #iFE98%) - MS m/z [M+H]" CysH,;N30s, =t E {E450.20;
HE{H450.2 -
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HO_ ,OH

L& % 1(15.0 mg - 33.4 pmol)fADMF(103 pL > 1.3 mmol)th ¥
YE W AR INK,CO5(5.1 mg » 36.7 umo) R BEEREE = T BE & HR Bg (9.50
® mg > 36.7 ymol) - EEJ THHFBECSYRRER  BEEREB T E
% o FEOAcHHERH WA AR M HCIZ R LA FpHiEZE4-5 - A
EtOACZERNEBEM R » IKFAB/K ~ B NaCIKBE R EEH - KK
MgSO 5z 1% > BB A - FHIREIT(E30-90% EtOAcZ CH2)#
B8R Y - K 5 ¥ INDCM(64.2 pL > 1.0 mmol) B TFA(40 pL - 0.6
mmol) » BEEBR TEHMBESYLE - ZBEESYHEFEHEE
REIHPLCHifb » BEIE=FLBBEACEZENLED (4 mg) - MS m/z
[M+H]* CH3oN3O0P, SHE{#E560.17; HE{E560.1 -
EHI10B : (2R,4R)-4-[(5-Z Bl B=-2H- N e -3- 3 B0 ) F B 1-2-((S)-2- R & -
-HETHEE)-S-BE-4-E-RBZE

—N
HN N
(0] SN
Q o)
/\OJ\‘/\:/NH

ne

FERAAXFRCERF > FOIREEELED -
B BI10C : (2R,4R)-4-{[5-Z B & -2-((5)-2-}5 & -3-HETHEAEF E)-
2H-MEMR-3-Br B R 3 ) -5- Ik K -4- 5 -2-BE KRR ZEE
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FRAANFmERF  FAREEELSY
FHI11A © (2R,4R)-5-(3'- Gk 3 -4-5)-2- & -4-[(1H- P8 I -5- B k) i

BEIRBZEBEEETE
HN/N\\N ‘

FRAXFRCERSF  THREBEEELST -
53 1 |
FEM AERAENEPE AEACEZ HIH BRI (ICs)WIEE N 17
| {5 B 40 T A B sttt 2 9 B AL 43 A 8 S W BN E R oK B RS R R
§(EC 3.4.24.11 ; NEP)R A EHIME BR R EE(ACE) 2 NHIE M -
B A B B Bt UNEP 5 I |

B 5 4E 5 1 4 % Fil (Sprague Dawley) K B 2 B ik & i X B NEP -
SRR EEE A HE/KPBS)HEEERALUESLAEE BS mL
IS E W 2 LRI VKA B R AZ B W (1% Triton X-114 ~ 150 mM NaCl - 50
mM%(?@%Eﬁg)Eﬁ%ﬁaﬁ(Tris)pH 7.5 ; Bordier (1981) J. Biol. Chem.
256: 1604-1607)d1 5% % - {# FA polytron = #¢ xCAH # B BE &% 7E VK L B A%
B o 7E3C TRIEMIVE T LL1000xg i M i 5 BB L ST 82 -
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FEOHRBRER20 mLIKSBEREERFPEEKLETIONHE - &

Z B0 (15-20 mL)7E25 mLyK&$G R E WK (6% w/vEEHRE ~ 50 mM pH 7.5

Tris * 150 mM NaCl - 0.06% Triton X-114) E /& » IIEAE37°C &M=

35 EAEERTREMBAE 7P LL1000xgEE (378 - T £

B BEEFEEESRS ZHEEHREEY - RINEBHEESINZEE

BREREEE-20CT - FABCAEHEIRM » L4 MEBHEH(BSA)

EEBREYTEREOEERE -

BE HI % 5 ¥7

EAH ANENEPR B A EHACERE % B 1§ (R&D Systems,

® Minneapolis, MN > B $%55 4> 515 1182-ZN % 929-ZN) - fENEPK ACE%>
o oS B E A % X Bk & E Mca-D-Arg-Arg-Leu-Dap-(Dnp)-
OH(MedeirosZ A (1997) Braz. J. Med. Biol. Res. 30:1157-62; Anaspec,
San Jose, CA) K Abz-Phe-Arg-Lys(Dnp)-Pro-OH(AraujoZ A (2000)
Biochemistrjz 39:8519-8525; Bachem, Torrance, CA) -

FE3TCT - fE384TLE @ FE R B A D - 72547 48 IR (NEP :
50 mM HEPES(pH 7.5) ~ 100 mM NaCl - 0.01%3 Z Z EE iR 7k | L B4 5 2
2 A #E B8 BS (Tween-20) ~ 10 pM ZnSO, ; ACE : 50 mM HEPES(pH
7.5) ~ 100 mM NaCl » 0.01% Tween-20 + 1 pM ZnSO4)F > FEFI 10 pM
BEZENXKRZEETHN ERA-—EREZLHE » DIE1 pM%Z
BE3ITC T ERBETEEELKE -

10 pMZE20 pMZ BEHBE R H AKX CLEWET O - BHIFR
EMEMEBTDEEITC TEETIONE  BRERRMZERAER
KFE - FE3TCTRBSERFHRBRINKIZEEI.NGVIV)ZERREE
HAx Ik R FE -

BN FLUARIBES320 nmKE 405 nmZ R EBRHEREHE
N EREEE - FEBREE A LLT A = (GraphPad Software, Inc., San

"
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Diego, CA)¥ & #} HE 17 FE A% 1% =1 Bt 1 1 15 #0584 -

v=vo /[l + /K]

HbOvERERE  wWwBRZMH T REERSR  IBHHBRE R
K'SREHNEHE B -

ST FRHRRNICED(EF1A)HFERH AENEPLZ pKifE
>9.0 > HARFBELLTATEAEGTEE

HH pKi
1G >9.0
11 7.0-7.9
1L >9.0
1M 8.0-8.9

KEREHIB-F - 1H- I KEIN-PZRIELEY  REELE @
BASHPETEREEE ) AW > EREEERZEE > HPRER
BB RINEPE 4 -

FEHS R PEIR RIS Y (E BI2A) A IR ¥ A ENEPZ pKif#
>9.0 - FHI2B-IZ RIS AV HE BB DA DTN E > NEBSE
AW BTESETEAEEMARETHER K > EREERPXZE
M FEHRTEE G IEEANEPES -

TE 43 07 P I R ITL & 99 (B B3A) B 3 308 A ENEPZ pKif
>9.0 - WHI3B-EZ AR EWEMLBERBASIT ARG - REBE @
WAWRETESETEAEEMARETAR KW > EREEREAZE
M TEHIRTEEE A G B ANEPIE I -

EHAFPEAABRRAL L THEYH B AENEPZ pKi(#
mT - —MAE > EALSYELEEAS T TNGE » KEEH
TEEFEET R (n.d)RTE -

=il pK;
4A n.d.
4B >9.0
5A n.d.
5B >9.0
6A >9.0
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=t pKi
6B n.d.
6C n.d.
6D n.d.
6E n.d.

ERE S R AR K VINL & 2 (B BI7A) B 3R E AENEPZ pKifE
>9.0 - HH|7B-EX I EWELEB ISP TAHEE  KEBE
AP TEETSEEEEMAETRR A - EREERAZE
> FEHARIEZAFEEANEPEXY -

IR I VI & ¥ (8 F18A) B 3B AFENEPZ pK;
E>9.0 - FHISB-LZ AT E N EWELFEBI TP AMEE > KEFE

Q@ s EEETAEERTRETRR AT ENEERBRZ
E o TEHRTEEAEBANEPE YR  c HEAEORIZAELSWESR
E#E ANEPEE -

AP ERAKRIX M E Y (EFI9A) BRI AENEPZ pKiE
>9.0 - FHI9B-CE M EAEWELEBN ST HTIGEE  KEBE
ARG TEST EREEM R ETEIR AW - EREEEAZE
M THHRTEE A ERANEPEE

IR R X&YW A F R E AENEPZpKifE=9.0 - EH

@ AvEiEAEYELFEBASF P RIGEE  KESELS T FH
FHAEAEEEMAETAR A EREEEACENE > HEHL
RIZE A B EBANEPEX -

BONAZHIZEAEYELEBN TP AAEE  KESEL
ST ESETEAEEMAETRHR A > HHLERSERE
ANEPYE T -

BEARPEZEZHE TRENERPI ML &L B — i £ i
EERE  ETARBEAZRPCEEFRWRERNBRT » TETSE
BARANRERY - B4 EEACENNESRREFITCEE
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b AXAFSIAZHELHE B REMBEFEREGLLENEIANT
AR F - 35| AR RE BB A0 [F] 25 SRR (8 B 3t DL & 305 A B9 5 =
AR F—ig

[RFoEaEA ]
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%ﬂb‘

EH nﬁ—r%”

1. —EAXIMEEY)

Hop
® () R*AH : RACL: XA R g
R’E&H - R*%-OH » HR'i#% H-CH,CF; + -(CH,),CF; » -CH,C
F,CH; - -CH,CF,CF; - -C(CH3)(CF;); + -CH(CH,CH;)CF; - -
CH(CH,)CF,CF; -~ -(CH;),.;0H - -CH,CH(NH,)COOCH; - -
(CH,),0CH; + -CHR°OC(0)-C,.4 ¥ £ - -CHR°OC(0)0-C,.4 f5=
% + -CHR°OC(0)O-B C & - -C,.4f# ¥ & -N(CH3), ~ -CH,0C
(O)CHR®-NH, - -CH,0C(O)CHR*-NHC(0)O-C, (%5 £ + ¥ HE
® )4
CH,

HR*EBH > RUEF -0-FEHE « -OCHR°OC(0)-C, .45 £ -
OCH,0C(0O)CHR’-NH, } -OCH,0C(0)CHR*-NHC(0)O-C,.¢% £
HR"## §HE -CH,0C(O)CH; ;: T R*E H -C(0)-Ce bt £ - -
C(O)CHR-NH, + -C(O)CHR*-NHC(0)O-C,.¢¥5z £ K -P(0)(OR®),
R*E&-OH ' HR'EH:
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R3

"/(K"‘\

(i) R*&H: R°&Cl; X& N =

R®AH > R*5-OH - AR'#E H-CH,CF; » -(CH,),CF5 ~ -CH,C
F,CH, - -CH,CF,CF; + -C(CH;)(CF;), * -CH(CH,CH3)CF3 -~ -
CH(CH,)CF,CF; - -(CH,),.;0H - -CH,CH(NH;)COOCH; - -
(CH,),OCH; » -CHR°OC(0)-C,.4 ¥% & - -CHROC(0)0-Cy.4 %
E - -CHR°OC(0)0-E 2 £ - -C,.4ff %% & -N(CH;), + -CH,0C
(O)CHR®-NH, - -CH,0C(O)CHR’-NHC(O)O-C,.¢ ¥t £ ~ & F &
)4

8 R’ 5 -OC(0)CH,CH; - -OC(0O)CH,CH(CH;), - -OC(0O)- %
£ - -OCH,0C(O)CHR’NH, } -OCH,0C(O)CHR®-NHC(0)O-C,.¢
i HR'BH: KRB EH-C(0)-Crefi % » -C(O)CHR'-NH, - -
C(O)CHR®-NHC(0)O-C.¢%i £ & -P(0)(OR®), » R*&-OH » AR %

H . =
7\
- @
N—N
b A)\Rs

(iii) R*&H ; R°&Cl; XB& =]

R2AH » R®A-OH » H R H-CH,CH; + -CH,CH(CH3), ~ -CH,C
F3 N -(CH2)2CF3 N -CH2CF2CH3 > -CHzCFzCFg, N -C(CH3)(CF3)2 > -
CH(CH,CH;)CF; + -CH(CH3)CF,CF; ~ -(CH,),,0H + -CH,CH(NH,)C
OOCH; - -(CH,;);0CH; - -CHR‘OC(0)-C,.4 e A~ -
CHR°OC(0)0 -C,.4fzk: + -CHR°OC(0)O-IR T & ~ -Co.off e 5-

N(CH3), - -CHZOC(O)CHRd-NHz + -CH,0C(O)CHR-NHC(0)O-
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R’ H > R*#EH -0C(0O)CH,CH; - -OC(0)CH,CH(CH3), - -
OC(0)- # # - -OCH,0C(O)CHR‘-NH, & -OCH,0C(O)CHR‘-
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R’%&-OH BAR'EH: &

o A

(V) R*BF: REBCI: XB R H

R’&%H > AR’ EBH - -CH,CH; + -CH,CF; + -(CH,),CF; - -
CH,CF,CH; + -CH,CF,CF; - -C(CH3)(CF;), * -CH(CH,CH;)CF; * -
CH(CH,)CF,CF; - -(CH,);.;0H - -CH,CH(NH,)COOCH; - -
(CH,),OCH; ~ -CHROC(0)-C 4§ £ - -CHROC(0)0-C,.4 %%
E - -CHR°OC(0)O-IR T & - -C,.f# ft £ -N(CH;), + -CH,0C
(O)CHRY-NH, + -CH,OC(O)CHR*-NHC(0)O-C, ¢k £ - ¥ H £

@ E

% R* % 8 -C(0)-C6 k52 & - -C(O)CHRY-NH, - -C(O)CHR‘-
NHC(0)O-C,.¢$t £ K -P(0)(OR®), » AR'BH : 5
@)

-=N
(V) R®&H; R°&Cl; XA H ;B
R°&AH > BHR'# EH - -CH,CH; - -CH,CF; + -(CH,),CF; - -

CH2CF2CH3 N -CH2CF2CF3 A -C(CH3)(CF3)2 N -CH(CHzCHg,)C
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F, - -CH(CH;)CF,CF; - -(CH,),.;0H - -CH,CH(NH;)COOC
H,  -(CH,),OCH; + -CHR°OC(0)-C, 4% + -CHR°OC(0)0-C;.4
fE & « -CHR°OC(O)O-FR T & - -Ch.off fe £ -N(CHs), ~ -CH,0C
(O)CHRY-NH,; * -CH,0C(O)CHRY-NHC(0)O-C ¢}t & ~ HH &
)4

o R23E [ -C(0)-C,¢ ki # - -C(O)CHRY-NH, - -C(O)CHR‘-

NHC(0)O-C,. ¢} & K -P(O)(OR%), » HR"BH ; B o
/ //
. X O—N
(vi) R*E&H ; RP&Cl; X5 F: g

R’EH - HR'# 8H - -CH,CH; *+ -CH,CF; + -(CH,),CF; ~ -
CH,CF,CH; - -CH,CF,CF; - -C(CH3)(CF;); + -CH(CH,CH;)C
F, - -CH(CH;)CF,CF; - -(CH,),.;0H - -CH,CH(NH,)COOC
H; » -(CH,),OCH; + -CHR°OC(0)-C, 4%E £ + -CHROC(0)0-C;.4
fEE + -CHR°OC(0)O-3E T & - -Cr. ff e £ -N(CH3), ~ -CH,OC
(O)CHR’-NH, + -CH,0C(O)CHR*-NHC(0)O-C, ¢ft £ -« 3 H & @
)4

5 R23E [ -C(0)-C,¢ i & - -C(O)CHR!-NH, - -C(O)CHR‘-
NHC(0)O-C, ¢}t £ K -P(0)(OR®), » HR'HH ;

{ N0,
/R

(vii) R*&H : R°&Cl; X& ON ; REH,-CH;; A
R’ H > AR % HJ -CH,CH; - -CH,CF; * -(CH,),CF; ~ -

C172323BX20170110C.doc -4 -



1583671 1021204488 57K1064% 1 § 108

CH,CF,CH; - -CH,CF,CF; - -C(CH;)(CF3), + -CH(CH,CH;)C
F; - -CH(CH;)CF,CF; - -(CH,),;0H - -CH,CH(NH,)COOC

+ -(CH,);0CHj; ~ -CHROC(0)-C 4§z & + -CHR°OC(0)0-C,.4
feE - -CHR°OC(0)O-ITR T £ - -Cp i it B -N(CH3), ~ -CH,0C
(O)CHR®-NH, - -CH,OC(O)CHR!-NHC(0)O-C, ¢l £ - ZHE
)4

® 2 R* % J -C(0)-Ci¢ % £ - -C(O)CHRY-NH, - -C(O)CHR‘-
NHC(0)O-C, ¢kt £ K -P(O)(OR®); > ER%H =17

/&/N \\1 N/R
\R

R*EBH > R*'AB-OH > B R #H-CH,CF; - -(CH,),CF; -

(viii) R®*&F : R°&Cl ;

-CH,CF,CH; + -CH,CF,CF; - -C(CH3)(CFy), - -
CH(CH,CH;)CF; - -CH(CH,3)CF,CF; - -(CH,),.sOH + -CH,CH
(NH,)COOCH; - -(CH,),0CH; - -CHR°OC(0)-C 4 ¥ £ -
-CHROC(0)0-C;.4f5 & - -CHR°OC(0)O-FB & -~ -C, . i &
N(CH,), + -CH,0C(O)CHR?-NH, - -CH,0C(O)CHR!-NHC(0)O-
Crefid ~ FRERK

HR*EBH  R'EF-0-FEHE - -OCHROC(0)-C . = & - -
OCH,0OC(0O)CH[CH(CH;),]NH, - -OCH,0C(0)CH[CH(CH;),]-NHC
(O)OCH; k
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Dy
hd
o) s
HR BH; R EH-CO)Crelt & ~ 'C(O)CHRd'NHz > -
C(O)CHR-NHC(0)O0-C, ¢J5z % & -P(O)(OR®), » R*}-OH » AR %
H: =

HN//< @

R2a H » H R § -CH,CH; + -CH,CF; ~ -(CH),CF;5 ~ -

(ix) R*&H s R°&Cl; X

CH,CF,CH; - -CH,CF,CF; + -C(CH;3)(CF;); - _CH(CH,CH;)C @
F; - -CH(CH;)CF,CF; - -(CH,),;0H - -CH,CH(NH,)COOC
H, - -(CH,);OCH; * -CHROC(0)-C; 4§t % - -CHR°OC(0)0O-Cs.4
- -CHR°OC(0)O-BB 2 & - -Co4ff f £ -N(CH3), ~ -CH,0C
(O)CHRY-NH, + -CH,0C(O)CHR‘-NHC(0)O-C,.¢¥t £ - 3 H &
)4

5% R23E 1§ -C(0)-C¢ %52 & - -C(O)CHRY-NH, - -C(O)CHR‘- |
NHC(0)0-C, ¢} & K -P(0)(OR®); » BR7EBH; =

4

R A
- Y,
a . . “\ O =, \‘ O
(x) R®&H; R°BH X5 = ; B

RZE R*E H - HR#E B -CH,CF; ~ -(CH,),CF; » -CH,C
F,CH; » -CH,CF,CF; + -C(CH3)(CF3); * -CH(CH,CH3)CF3 ~ -
CH(CH,)CF,CF; + -(CH,),.;0H - -CH,CH(NH,;)COOCH; - -
CHR°OC(0)-C,. ¥ % - -CHR°OC(0)0-Cr.q ¥t & -~ -
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CHR°OC(0)O- B © # - -C,.4 f# £ £ -N(CH;3),  -CH,0C
(O)CHRY-NH, - -CH,0OC(O)CHRY-NHC(0O)O-C, ¢ ¥z & R % H
E ; BXR*°&H R*%¥ 5 -CH,0C(O)CH[CH(CH;),]-NHC(0O)OCH;
& -CH,0C(O)CH[CH(CHj;),]NH, » HR'"&H ; s R*E 5§ -C(0)-
Ci.efE £ - -C(O)CHR-NH, - -C(O)CHR-NHC(0)O-C, ¢} £ & -
PO)OR®), » R* mH > AR " AH ; R EH -+ R* 5 -
CH,OP(0)(OR®), B -CH,0C(O)CH[CH(CH3),]NH, * H R’ & -
CH,CH; ; 5 R? % -C(O)CH[CH(CH;),]JNH, » R*&BH > HR' A5 -
CH,CH; ;

R?
\N/N

o
(xi) R*&H; R°&Cl; X5 s  N=N =
R°ER*AH - HR'"#% BH - -CH,CH; - -CH,CF; -~ -
(CH,),CF; - -CH,CF,CH; - -CH,CF,CF; - -C(CH;)(CF;); - -
CH(CH,CH;)CF; - -CH(CH;)CF,CF; - -(CH,),.;0H - -CH,CH
(NH,)COOCH; - -(CH,),0CH; - -CH,0C(0O)CH;  -CH,0C(0)
(CH,),CH; » -CHR°OC(0)0-C,_4}£ £ + -CHR°OC(0)0- BB % -
-C,.o {88 %5E £ -N(CH;), + -CH,OC(O)CHRY-NH, - -CH,0C(0O)CH
R-NHC(O)O-Crsfe # R * B & ; (R*BH » R E S -
CH,0C(O)CH[CH(CH3),]-NHC(O)OCH; & -CHZOC(O)C'H[CH
(CH;),JNH, » AR"&H ; SR & -C(0)-C,. 5% - -C(O)CHR-
NH, - -C(O)CHR!-NHC(0)O-C, ¢} £ & -P(0)(OR®), > R*&H >
HR " BmH;: R*5H - R*E -CH,0P(O)(OR®), 5 -CH,0C
(O)CH[CH(CH;),]NH, + H R’ & -CH,CH,; ; = R? 5 -C(O)CH
[CH(CH;),]NH,  R*&5H > HR’&-CH,CH; ;
EP%R EH%%H;‘Z C.. 3)t¢ %Rdﬁﬂiﬁ’.%fl‘ -CH; »
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NH
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(V) >
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HbR* s RUR/BRAWFEREITFRESE -

7. WHERKBE6xLEYW  HPR’BEH >R'B-OH HR'EH
-CH,CF; ~ -(CH,;),CF; ~ -CH,CF,CF; + -CH,0C(O)CH; - -CH,0C
(O)(CH,),CH; - -CH,0C(O)CH[CH(CH;),]JNH, - -CH,0C(O)CH

[CH(CH;),]-NHC(O)OCH; ~ # B K
CH,

&% R* & H > R* & -OCH,0C(O)CH; * H R ¥ B HF -
CH,0OC(O)CH; ; s R* & H > R*# 5 -OCH,0C(0)(CH,),CH; - -
CH,0C(0)CH[CH(CH;);]NH, & -OCH,0C(O)CH[CH(CHj3),]-NHC
(O)OCH; > HR'BH ; SHR*BH > R*A-O-FXPFHE AR ABH -

@ 3 HAFEXHFEIZAESY HEFHI:
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cl
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CRHEK
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(VIIIb)
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_CH,CF,CF; + -CH,0C(0O)CH; + -CH,0C(0O)(CH;),CH; -~ -CH,0C
(O)OCH,CH; - -CHZOC(O)OCH(CH3)2 + -CH(CH3)0C(0)0-& &= .
£ + -CH,0C(O)CH[CH(CH;),]-NHC(O)OCH; }
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P E—HZILEY -

260 MFKELZBEHEESY RE-FPEIBEBUTZEER
REXERUIE o B LREFEUEZIRENE -B-FLBRE
HEMZREDNE B-FLREZFHAEHEZRERE - CEFH
ZB-BFELEREBREEZRBENRE/ 0 -ZREDE - BREBABLAE
Y7 (advanced glycation end product)ZfZEHE - BB EREE - BE
B & BRI &I B - RRAREENAIHIE - BHE - MERREZHEL
BBAFR N EEFAZMERREES/(CE/ LY IREBIH A - f

. ERREZSLEM2ELH KA - MERTRRIDES - HisM
® Bl -~ SURERRAE - ERE - GLFNXRAE - AEER - HEA
(antinociceptive agents) ~ i Fl - AT/ REE B R EEFH
ZAT\ZBREREI/IESFREIH E RSN E RREZRIHEE
B RBRZREDE - SEEMHEER - BABAFE - M5
¥ (digoxin) ~ FfR A + £ E g (dopamine) {2 WAl - F K EE{LEE
&S - AEEZEEIE - HMG-CoA R [F B8 #ll & &l - HE %
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ot B~ FIPREARR R HE Y ~ PR ERZEBE A - i
® HERKEE AN ~ SACE MR - FFFEEHEREA - N-FEAI-RLK
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ZHRRGGTHIE -~ sh@EHEE - A% S H B8R (L EE R B
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27. MFXKIF20ZBEESY) » HPZ 8RB BAT ZBEHAE -

28. WHFKFEIZVIFE-IFZLEY » HAREE -

29. WHFKFEVBZEEY  EANERSME - LEEBHER -

300 —EBAFEKEFEIZLBFE-—HZALEYHNHER  EANRHERAL
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