,‘ 19 EF 2 .éa 'g E\Z Ja)

VF (128 HAERAEE LA ()EEks : TWIS0613B
'Pﬂgea,' 45)2%8 : $ERE 1042015 509 A 21 8
(1) % 3% £ 3 © 102137331 ()% 8 : PHERE 102(2013) 4% 10 5 16 B
(51)Int. CL. : C07D405/04 (2006.01) C07D471/04 (2006.01)
C07D471/10 (2006.01) C07D487/04 (2006.01)
C07D487/10 (2006.01) C07D491/048(2006.01)
C07D495/04 (2006.01) A61K31/403 (2006.01)
A61K31/407 (2006.01) A61K31/437 (2006.01)
A61K31/438 (2006.01) A61P3/10  (2006.01)
(30ME 2642 : 2012/10/17 PR 3030/MUM/2012
(T ¥ 35 A F B R4 R/ 3 (Ep &) CADILA HEALTHCARE LIMITED  (IN)
Bp R
(72)3 A A - 42 8% B 545 DESAL RANJIT C. (US) ; Bk 4/ BAHEKAR, RAJESH
(IN) ; #ti k Lk % JADAV, PRADIP(IN) ; B#fFk FIk4sE
GOSWAMI, AMITGIRI (IN) ; "4 @ &% & PATEL, PANKAJ (IN)
(THRFEAN AR ER]
(56) 5% X Bk

WO  2006/009886A1 WO  2007/087231A2

WO  2007/126745A2 WO  2009/025784A1

WO  2010/108268A1 WO  2011/147207A1
FEENE T RE
WHEHGEESE 14 BAHK:O £ 131 7
(54) % 4%

MAZ RS Y
NOVEL HETEROCYCLIC COMPOUNDS
(5T %

AR B D IBELESY > RLGEEHUN - LG EiEy - HIrs g EiEy -
%?%J:?H%xz MR EATE > A ARG R TR ks (DM) HB%J*%UE%K‘%H&U%}* 4‘\
BRRHNA U ERFILAMZ Tk REFHRZBRAR M2 AE -

(R"p
|\\ NH;,
&

X

U]

R2

The present invention relates to novel compounds of the general formula (I ) their tautomeric forms,
their enantiomers, their diastereoisomers, their pharmaceutically accepted salts, or pro-drugs thereof, which

are useful for the treatment or prevention of diabetes mellitus (DM), obesity and other metabolic disorders.
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The invention also relates to process for the manufacture of said compounds, and pharmaceutical

compositions containing them and their use.
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The present invention relates to novel compdunds of the general formula (I) their
tautomeric forms, their enantiomers, their diastercoisomers, their pharmaceutically
accepted salts, or pro-drugs thereof, which are useful for the treatment or prevention of
diabetes mellitus (DM), obesity and other metabolic disorders. The invention also
relates to process for the manufacture of said compounds, and pharmaceutical

compositions containing them and their use.
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SFUHEAERASZ
(RRBEEHR - WF > AUEEEH)
(2B (FX/EX)
MBAZHMBRLESY

Novel heterocyclic compounds

[ 32 17 <R 38k ]
AEHBAREANDMDZHALEY  HEBEERBYKE
AN HEGERBY HEREGEE#HY HBZLIEZZ
WHENHERZE  EMEAREGHFERTEDERRKE X MHEEK
E - EHEMNEMARHASERE FXZXHTBEANEEZF
EVMZHE  REFRZIBEERVYNBEZHER -

[ 5% A £ 1ig ]

NHERERBF(RERSE XXRZREFEFTX - BEEHEEN
B Y E W MERM K IE Z £ 4 (Lancet, 365, 1415, 2005 ;
Diabetes, 41, 715, 1992) - EMEMNBR B EXE & 21

R EXMITHMK R 2K X ZEN &R H & (Diabetic
Medicine, 14, S$7-S85, 1997 ; Nature Med., 12, 62-66,

2006 ; Diabetes Care, 27, 1047-1053, 2004) - ¥ % #% (DM)
HGERZERFRTIFATEZERABAUEGRESEODOR
gmarNZABHEE TEHERZEAS MR = EK
% (5 %8 fE ) B 45 & (Diabetes Care, 26, 3160-3167, 2003 :
Diabetes Care, 33, S62-S69, 2010) -

872228 -1-
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ERE—REFHENBRERS £8 | HNES
ZREHERBEADDM) G > FEGERELEBE E B
A AENEREEMEEMEEARINTELRES
BEEZHR=)- % | BERFRASOESEERED - &
% 2 %% R % (T2DM)E 3E B B % &k 8 & #8 % 7% (NIDDM)
o MBS AE RS E RN ST RN B
#% fE B &£ /K # (Diabetes Care, 20, 1183-1197, 1997 ; Diabet
Med., 15, 539-553, 1998) « K & 4 49 4% R % & & 2 B &
T2DM H#Z EFE 2 F 90% & AL B = #8 & (Diabetologia, 42,
499-518, 1999 ; Nature, 414, 782-787, 2001) -

T2DM BHSRBEEEN MR SHOBEER S N @
EN S MM ENE SRR A BB B R8N RET S
G- BENAEBBEEEE  FES MRS S T A
) B B R Lt B % S M R R B T R S B B O B ST
MK - DML 0 B T2DM 2% B B A 80 K o8 A 6%
EHSENRR  SEBROBER - PR - KB ME 5
oo EmBE - WOR O - 4K % % F1 8 48 B JE # (Diabetes
Metab., 23(5), 454-455 1997; Diabet Med., 15(7), 539-53,
1998) - F L - WA EIEE - A5 E A B R & B 0956 % I
% ff T2DM WEEREH R M IEE EE (Med. J. Aust,
179(7), 379-383, 2003) -

T2DM (A BEE UK EREHEL > HEUORHR
¥EFR B — A (N. Engl. J. Med., 344, 1343-1350, 2001 ;
Diabetes Care, 20, 537-544, 1997) - H g8y H1 ¥ IR % B /£

872228 -2-
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BREENIEHEREBES L ZBREZENLEY  BRERKESE A
RWEHE B RENLLEYRIENENSEHREEZE 2
B ¥ #9 {6 & % (Ann. Intern. Med., 147, 386-399, 2007 ;
Clin.Ther., 29, 1236-1253, 2007) - B X # B — 5 % 0 N &
PZEHRELEREPNMREGERE ANEESHESHESE
0g R AF B -
HEREZHEFMBEHNVRF TELRES S EDRE
@ %% KM (Cardiovasc. Diabetol., 10, 12-62, 2013) - B
AIEBERFEENAEEEZIEORLSMER - AWM >
%F—F¥0 T2DM FEE—EBEBHEABEELREZZFRNR
FE - MMBZEBEEREL - MA > BETH & MM AR
BAEREHGGUOUEREEZNE & H DMK MmBEE > M
A ABKRTE - EB.O&EE DU YE H (glitazones) Y
FF&E M F CVS & fx )5l # %« 2 4 B B (Drugs, 68(15), 2131-
2162, 2008 ;: Drugs, 65(3), 385-411, 2005 ; Diabetes Obes
@ Metab., 9,799-812, 2007) -

Hit» K28 T2DM B EFEZEEYE THEABREN
EAR—B  ZEYETHEIZEHRORIUBERIKEEMEK
THEESERFHOSESE P4 (Clin Ther.,, 29, 1236-1253,
2007) - BEHAOPFAZEFNERKE  B2E=fEO
RFEmMERGEETKE CNENREZEHETE)TRAR
AHE T2DM - R THBEREZE LM, » XESTANE
EFEBZEZNaMBRHEEREE I - HiE - D MEHEE
FEERR B .0 ME B KBRS & bt (Diabetes Care, 27,

872228 -3-
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1535-1540, 2004 ; Ann. Intern. Med., 147, 386-399,
2007) - H It > WH S THEBTHEELER S BB L 88K
WA R0yt pF R E R 2 A e Y BT R EE A
FHEBUBFEXKXK -

EEWMLENERRRITLER  E2 10 IERFERERE
EhiE AT EERERE BFERBAE -—EEROY
MEBEBIUZEOREBEEAUERBEENEEER+H - 1
2B AFETAREHEREEEMBRFEAE S HIE
By ¥ B s A -

— Bk & Fik B8 (Dipeptidyl peptidase)-1V (DPP-1V) 5 4% iz
BEOMN  HEEMHMHREFERERKBEERRSEEZEZ K
(GIP) B Bl F+ #% % % BK (Glucagon-Like Peptide)(GLP-1)HY Al
KumEME > N-Im Z K > B #E & F K E (Diabetes
Obes Metab., 10, 376-387, 2008 ;: Diabetes Care, 30, 1979-
1987, 2007) - GLP-1 & i L-IfACl B e WBEBA T o0 Z 5
RIEEZHE - &M GLP-1 ®IMBEE X750 - 11 & 7+ 58 &
ZTREYERESHELZ  LWHERKER T2DM 2K E+FH
MO EEERLE - DPPIV EHENMHEARNIREE GLP-1 #Y
EFHRHEBEMEE r ®MEBR GLP-1 ZFAENEHMNBM®
(Lancet, 368, 1696-1705, 2006 ; Horm Metab Res., 36(11-
12), 867-76, 2004) -

DPP-IV MG B IR EF S BBBETRHER W EANE
B AEREEMDBEE BERINREEE B-ARETER
4 81 4y {b #9 & B (Handbook Exp Pharmacol., 203, 53-74,

872228 -4-
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2011 ; Curr Med Res Opin., 23(4), 919-31, 2007) - H & &
GLP-1 SN ZHERMRBENZFZETFRE > FTUELEY T
- FIAZ OB DPP-IV G BRIERRAEAERELEHE T2DM By
B %l (Am. J. Ther., 15(5), 484-91, 2008) -
EEZMETR keEARER T2DM § DPP-IV HlI H
2z & & Z 57 (Exp. Opin. Invest. Drugs, 12, 87-100,
2003 ; Exp. Opin. Ther. Patents, 13, 499-510, 2003 ; Exp.
' Opin. Investig. Drugs, 13, 1091-1102, 2004 ; Curr. Opin.
Drug Discovery Development, 11, 512-532, 2008 k& Trends
in Molecular Medicine, 14, 161-168, 2008) - &2 fE DPPIV
&l B (58 40 4 2= 5 7T (Vildagliptin)(Galvus) ~ > 5 57T
(Saxagliptin)(Onglyza) ~ Pof 48 %Il JT (Alogliptin)(Nesina) -
FI #r F T (Linagliptin)(Tradjenta) 1 7§ ft %] T
(Sitagliptin)(Januvia))fEEE /K E AR /& & T2DM -
H F B F E WO 97/40832 ; WO 98/19998 ; WO
o 01/68603 :; WO 02/38541 ; WO 02/076450 :; WO
03/000180 : WO 03/000181 ; WO 03/024942 : WO
03/033524 ; WO 03/035057 : WO 03/035067 ; WO
03/037327 ; WO 03/074500 ; WO 03/082817 ; WO
04/007468 : WO 04/018467 ; WO 04/026822 ; WO
04/032836 ; WO 04/037181 ; WO 04/041795 ; WO
04/043940 ; WO 04/046106 ; WO 04/050022 ; WO
04/058266 ; WO 04/064778 . WO 04/069162 ; WO
04/071454 ; WO 06/039325 ; WO 07/024993 ; WO

872228 -5-
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08/060488 ; WO 09/139362 ; WO 10/056708 ; WO
11/028455 ; WO 11/037793 ; WO 11/146358 ; WO
12/118945 ; WO 13/003249 ; WO 13/003250 ; 3= B & Fl| &
FHE S 5,939,560 ; 6,011,155 ; 6,107,317 ; 6,110,949 ;
6,166,063 ; 6,124,305 ; 6,303,661 ; 6,432,969 ;
6,617,340 ; 0,232,676 ; 0220766 ; 8415297 ; 0157940,
6,699,871 ; Bioorg. Med. Chem. 17, 1783-1802, 2009 & &
REAERILHEE R 2 DPP-TIV I & & -

DPP-1V BB EZFEEB LB URBEEMESEE - FT U
EEBEHBER < DPP-IV HI&I Bl & » K =& DPP-IV
MelmEREMtGEBREOR ZERENE > LH S DPP-
2 - DPP-8 Ff1 DPP-9 (Diabetes, 54, 2988-2994, 2005;
Bioorganic Med. Chem. Lett., 17, 3716-3721, 2007) - & 743
EHE LEBFEHE DPP-IV I H - BRI EETHER
WHEEEZEMN DPP-IV fIH H Z €& - sz A& A LtE H
Ai#Y DPP-1IV HIHI M EH XK E A HLENIR > BERF&ED
MEIER  FTERBERNAESTNEFXURERRRERFTERH
ft BV MERIE ZES -

7% B £ AT

£ 2 H > B2 B Merck Sharp & Dohme (MSD)
Corporation Limited R H — R BN B FH & N\ (A)(H F
TV RREEEZERESTREBEAGINERNR I KER
CIE (WO 06/127530 ; WO 07/87231) ~ 2% B 1, =~ B £ IR 0E

872228 -6-
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(WO 06/039325; US 05/034775) ~ &R Z B¢ & VU & 5 1t
o 0B (WO 11/103256 5 US 11/025182) ~ £ H X = P £ 0 og
(WO 11/037793 ; US 10/048871) & & HY {8 > B & VU &, O} 18
(WO 11/028455 ; US 10/046270 ; WO 10/056708 ; US
09/063976 ; WO 13/003250 ; US 12/043924 ; WO
13/003249 ; US 12/043922. ; US 13/8415297 ; US
13/0157940 ; WO 07/097931 : WO 08/060488 ; US
® 07/0232676 ; WO 07/136603 ; WO 07/126745 ; WO
06/009886 ; US 05/021556 : EP1761532)fE & B & & &
T2DM #y DPP-1V HI & & =z & BF -

NH,
A’\)\:’\ Hh : X=-CH,; -NR; O; S
X
\Y%
A (A)
EEEAXENBANZHELEY 0 B DPP-IV
M BB BFEBRNRER KEHEL DPP-IV BERHE N ERIK

o
I

[y

[ZHAE]
AEWHFERBEXNDZHALESY > R DPP-IV Al
BHEABARTEMNKEEEL DPP-IV BEHNZRFEKRE -
AEHPCEYWHEDRANE DPP-IV A HAREGEE ANENF
ek AXHALSHWRUEEBESRE KEHEL DPP-IV
BEENZERARE B HZIRFLEZSFLEDEER
BERAERNFLEHRERNEDS NERE - LEHET

872228 -7 -
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EHNERGYHEBENER B8  WEEODEE ARH
HEHEHEHRDZHEMNTBENHE -

EXE—TSHERBEN T > A% 9HREMRKEHNH A
{t&EMER DPP-IV KK ZHE > H#EADEEWHE
B A S UARYWUEEARBEESNER THAG
Y LL 3G B FE PR R K A B R OE e

EXS—EREHNF XTEHARBEBSAMLEETHA
ZEV—HEHESRERERREKHEEREZ S Z 25 894 K
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SR
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E‘ﬁ% Ci.6 ﬁﬁ%‘czs)@%% Cis ﬁ:%
Cobe EE - BITEE - FE - Btk B - - #FEBEE
SR CHBRE  BIECORE - #IB (Ci.6)bE

i fi 2
A EMECEFERE FEL BRFAL BES
% %

THZEARERMN : BE - (C.dk & &
B ®fE  BE - (ClofZERE - HE - COO(Ci.)k
Z -~ S(0), * S(O),NH, - S(0).NH(Ci.) $t & - C(O) »
C(O)NH(C.¢) ¥z 2
RPGEBUTHEBRIIFEFKRELRR
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E - S((0)=N-% % )-f% & - S((0)=N-3% £ )- ¥ %&£

S((0)=N- % £ )-8 J & - S((O)=N-% # )- % % & -
S((0)=N-(SO,-$% £ ))-5% %  S((0)=N-(SO,-f% £ ))-7% & -
S((0)=N-(SO,-%% £ ))-B kg & - S((0)=N-(S50,-f% % ))- %% ¥
- S((0)=N-(S0;-% £ ))-Jt & - S((0)=N-(50,-% #))-3%

Z ~ S((0)=N-(S80,-%5 & ))- Bk & - S((0)=N-(50:-75 £ ))-
%55 & ~ C(0) ~ C(O)NH(C.6) 0t £
& CHAEF > AlfE Ry EBENRREEERNE
® MTHEES  HE - - NKE - -KHE SEF FE -2
A RW"ETE RAE R BKE - BCOCE - F

T 5
£ - -CH,.COOH :+ -C(=0)-O-F £ - -C(=0)-0-= & H £ -
-C(=0)-0-Z # -~ -C(=0)-0-%# % - -C(=0)-NH-H £

-C(=0)-NH-Z

£ - -C(=0)-NH-A & - -C(=0)-NH-BE § & -
_C(=0)-NH-% % - -C(=0)-NH-Z B & - -C(=0)-F &

-C(=0)-Z & ~ -C(=0)CH,-B & -~ -C(=0)CH-F & - S(0),-

HE - S(O)-FHHE - S(0);-Z & ~ S(0)-" & -~ S(0)2-T
® EH - S(O),-BWE ~ S(0),-F T & ~ S(0),-B K& -~ S(0),-

BOE ~ S(0)-F H -~ S(0)-& K © S(0)- ' K &

S(O);NH, * S(O),NH-HEH i - S(O),NH-Z # - S(O);NH-RH
E - S(0);NH-T %# - S(O).NH-JX £ - S(O);NH-3R N # -
S(0),NH-# T £ - S(O),NH-® [k & - S(O),NH-E]|EC & -
S(0),NH- % & - S((O)=NH)- H & - S((0)=NH)- Z # -
S((0)=NH)-Z#F # - S((0)=NH)-3& [K & - S((O)=NH)-0 5§ -

B A

S((O)=N-H £ )-H & - S((0)=N- )- & & - 8((0)=N-Z
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H)-BRE - S((O)=N-F £ )-M g « S((O)=N-F £ )-F &
S((0)=N-3 H)-FE & - S((0)=N-FK £ )-] K £ - S((0O)=N-
K E)-HIE - S((O)=N-(SO,-H £ ))-H £ - S((0)=N-(S0;-
O£ ))-% & - S((0)=N-(SO0,-Z & ))-8B 2 £ - S({(O)=N-
(SO,-H £ ))-ME BE - S((0)=N-(SO,-% % ))-H & - S((0)=N-
(SO,- 3 % ))- KX £ - S((O)=N-(80- 3 # ))- & &k & -
S((O)=N-(SO,-7 £ ))-0t g -

Hrgn=0-7;

p=1-5; ®
X = -CH,-~ -NR*-~ 0+ S;

R 4 BIUEEE - & BE & & HE - (Ciy)
fEEE ~ (Croe)E B E ~ (Cra)liE ~ (Coe)RE
-(CH,),COO(C,.s)E & - -(CH,),COOH + -C(=0)CH, ¥% %
-C(=0)CH, % & - -C(=0)CH, % 75 & - (CHz), % &
(CHy), % 35 & ~ (CHp).-N-% 55 & -~ (CHy).-N-FE B A -

T & > S(0)a(Cioe) $ £

It

S(O)n ~ S(O)n 75 £ - S(O)n fx
S(0)n(Ci.6)75 & ~ S(0)aNH; ~ S(0).NH(C;.¢) ¥z £

EAERNEBESNT  ELXERZEBPZME—
ERE—SHRE > MEFENRNRETESRLE EXE
4 -

EAZEHBRENERESF

RESHEESSGBUIEESR & fE - - BEW
CHRZEBTIHNER @ BE - CiaftE ~ Cos BE
CooE ~ FE - BITE KRB - BIBBIKE » BEE(Ci,)
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HAl
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@  FE TE -BMAE BTE EKE WEH
-CH,.COOH - -C(=0)CH,-FH £ - -C(=0)CH,-% £ - S(0),-
S % - S(0),-F # - S(0);NH, + S(0),NH-F %
o Sn” FI Sp BUWEHMFE® BEGENLX
EEIEMAT Y E—E LWRMRETESTRE Y E S
% o
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EHMNBEEBRE ®EL 3-6 ARET - BRENED
BEBERNE BTE BXRXE BcE BEREEAETE - B
EEBRERER RIFSHFEHEMMEL BHEEBBEMNH
%%&%ﬁﬁ@ﬁ‘°

ﬂzﬂ
A

T

g S

-

872228 -14 -
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“EE GEREARENRETFHE Z H # N #E

e 8 AL -

fla 58 e B BE GhiEEEEREENRETHREZ HE
B 37 8 WE A B B

CEET ERESARBERETHNE-NIBITKERE A
%  BMENSELRERNER 6-10 BESKEBELARE - FE
MEERBBENSE

® TR CHREBEET GEaREL—EBESR O

SN ZHEFRE-—FTEEHMBBERAORAE X OFE

SO & SONZEMBAHEMIIEST EBERNEBELRE - HEBENE

B B 5 U & Bk (THF) ~ S Bk ~ 1,4- 205868 ~ 05 0 -

1,4- " BESE ~ OROE ~ OROE ~ 1,3-— & 5 3| /X S (dioxolane) -

DK e obk - DK B oE - Db o% mE - OEOR UK - DO S LI - o Ot

o~ & B FE I JK St (oxathiolane) - I B FE B K k%

(dithiolane) ~ 1,3- Z M -~ 1,3- " K - EH H B C I
@ (oxathiane) - &if U5 & -

MBS ET EEaeRAES—@EE O SH N ZIRM
RFHSHEREBTSERR T ERLEBEEEART K
ZHMESENR(FONSTE BRENER)FBSZHTS
E o -BSFENENSRE - M E - BRSHE - REKRE
O b AR -~ 0L UE Bk - DSURE - 05 T A M A - BEW
Ao DRORE - Z DR - DOMEE - BRI E - ZIHE - Bl
BEBIERA AU RBRE - FALISHE ~ KL EBRE -
AW E M T AR N sk W BRIk A - A - 5

872228 -15 -
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iR ROGIURE - T @RI E - BIORuE - 0N E

BR O B - s ook R - ZRUE AL - BRORE - KU T H KA
B - s - IRioKE Bk E -  REFEKEE XL
Dk Og EL - RALOCR A - F A E A - B E - LA - &
BEE - _FUKRBESTE RBERMSTEAES AR

BHRETFER 1I3EBNRRIRARL -
THE/RET GEHA & R - - BEUENH
e
HENEERAB LR AREZTEERLEERPEFF
HY {E fa] #f J5 B & -
MAXFEMANME EWMA” EEFREEZRT L
MEM —HLESUEEBLEEHETBER  EFAEBEAE
EZRERFHEEEHE BERNRERRENLELESD -
TRELFTESXZEH AEFERZILEEYHTIE
Yo HbRBLEVMGEDRKEBEBEmMNE - 8%
L2 @ ENEEBEERRMBEREZ EHEE
BEBEEE HEFINESHEEEREARNRAELSTE
BEBETIZEBNAEBRER ZEE - 1,2-Lx K -~ 2-

UJ
[
(¥}

LEHEEFHRE  2-REAELKER - 28K - RBEODE - F
B - KR Tkl kB EER - Z_RKROUZE -
e —HEEE > ZWiEE O KRTWH K mERE - BEE

Z

B B 2BER JBEEHERARNE cCcEHEFEZ
B - "5 B B& (hydrabamic) ~ SR - s & B - S BLEE - K
EIRTH 8%  REEHFKR  2-8Z2mK - ALK A%

872228 -16 -
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B - AEEAEE  BETHE K- -BARK - TCEK - Fihk
B2 - % B B (napsylic acid) ~ B8 - EEE - R EEK - 2
B FEZE BB BEAXAEERE - NE - KBE - ®
RSB - RZBE - IR - MEOEES - WIREWE - s B
ElE - -BOBROE EEE -

+

133

C"HIE EEERBHUECELEEGHTHFERBE S8
MR AXFZEMEEHILEILELEY - HIL - fi7sE
® "R GEBELUESZAYERICEEYHIRIEY -
HIETERTHREBZEEYE  EBEREGEANELKEEEL
&Y Pl uFEBKE FIELLEYEEHABEEBRE TR
fHEEM - E8HEF % &2 L 89 (B 25 (Bundgard, H.,
Design of Prodrugs (1985), pp. 7-9, 21-24 (Elsevier,
Amsterdam)) - flf5E “RIE" NEFREZCLETHXERE
ZHEE O EHFRIERTHABEHRE  ZEBFNETEEA
BHEMEAEEY - A2 7E %L & Y8 A 2 o] 35 B
o EHRNEEHLEYPEFENEREMERS DT HHER
NEXYUEREFREEERNAEABELRBEELEY -
ifeE "BEWN” ¢ "BEM” EEREMKEHFLIER
HEOUREKAESE  HRHABEETEHFNEBERZ LD
EPERETPEHXNBEATENEH - fla "EEML
BARzZEE” BEff "E” N "TERARZEE" - HF
EEMENRZEBEREEARERA -
AXFRMZ2EEBETRTEZZEBLREL -—HNZHEEEFE
NEZEFNGFEMARNEEY  RIFRHAESTPEEFEH

872228 -17 -
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it R AL -

BARIERANLEWTES T E > HILIFERF :

-1 : £ DPP-IV {IHIBZ (L&Y E

dei=x7)

el

IUPAC #47#%

1

F
NH,
F O N
N. //0
P

0/

(2R,3S,5R)-2-(2,5- — G H£L)-5-(5-(FE £
B B B ) 75 & 0L 0% I [ 3,4-¢ ] TEE & -2 (1 H)-
EVO & -2H-1E g - 3-

F
NH,
"Tii]‘ O/

(2R,3S,5R)-2-(2,5- Z & K E)-5-(7-(FF &
WEREEL)-2,7- —EFAEIR[4.4]-2- ) U & -
2H-0HIRg-3-Pz

F
:,
F

NH,
QN
O

(2R,3S,5R)-2-(2,5- — F K F)-5-(MU & -
1 H- 05 05 3 [3,4-c] bt 0% -S(3H)- 25) 70 46
2D 3-

F

.

(2R,38,5R)-2-(2,5- Z @A E)-5-(7N &t
WAL [3,4-c]OtE g -2(1H)-55) MY - 2 H -0 LR
3-fF

NH,
NH
F

(2R,3S,5R)-2-(2,5- & FE)-5-5-(Z &
B L ) B Bl 2 ) 75 = L B 37 [3,4-¢ ] Ot % -
2(1H)-£) VU 5-2H-1tE0Rg-3-f

(2R,3S,5R)-2-(2,5- — & K £)-5-(5-CE &
B I K ) 7 &3O 8 8T [3,4-¢] LR % -2 (1 H)-
)P -2H- 0L IRg-3-

5-(3R,5S,6R)-5- e £ -6-(2,5- — F. &)
O -2 H- 0t -3- 6)-N,N- — R EL /N &tk
27 [3,4-c]utkeg-2(1 H)-hisfi i

872228

-18 -
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(2R,3S,5R)-2-(2,5- — & A )-5-(5-(FA £
ik i &L )-5,6- — &, UL B& 3 (3,4-¢] 0L 0% -
2(1H,3H,4H)-£) VU4, -2H-0Fb - 3- Bz

5-((3R,5S,6R)-5-fF £k -6-(2,5- — & K £)
o, -2H- Otk 1% -3- L )-N,N- — B A -
3,4,5,6- VU & BEEOE 3 [3,4-c]0HE & -2 (1H)- B
[Py

10

5-((3R,5S,6R)-5-fr £L-6-(2,5- — FHEE)
U0 & -2H-0tE g - 3- L )-2- 3R PN A U & L o
A [3,4-c]0HE R -1,3(2H, 3aH)- —H

11

5-((3R,5S,6R)-5- B £ -6-(2,5- — F I H)
-2H-0tEIRg-3- B )-2- 55 A B PO stk g
A [3,4-c]0E0%-1,3(2H, 3aH)- —

12

(2R,3S,5R)-2-(2,5- — & F£L)-5-(5-(F £
1% s 5L ) 7O &, - 1H- 1L 0% 3if7 [3,4-c] Bt B -
2(3H)-E) VU & -2H-MHE Mg -3- %

13

(2R,3S,5R)-2-(2,5- Z & FE£)-5-Q-(F £
B B A ) VU = - 1H- IR 0% 37 [3,4-¢] PRk BE -
5(6H)-%5)VU i -2H-0HE IR -3 -

(2R,3S,5R)-2-(2,5- — 5.5 EL)-5-(8-(FR £t
RAHEAL)-2,8-~ FUIEI4.5]5% 2K I
2H-0tLRg-3- iz

15

(2R,3S,5R)-2-(2,5- — &S £L)-5-(1-(F &
b i B ) 75 &L S i [3,4-b] 0tk % -S(1H)-
EO I -2H-0tg-3-f%

16

(2R,3S,5R)-2-(2,5- — G £)-5-(5-(F £
B B L ) 7N S IEL O 3 [3,4-b] PEL B - 1 (2H)-
EL)PU4R -2 H-0HL RS- 3- B

17

5-((3R,5S,6R)-5-f £ -6-(2,5- — @ E)
UU4R,-2H- 0 0%-3-55)-3,4,5,6- DU 4R, - | H- 15
3G [3,4-c]0pEE 2,2- &AL

872228

-19-
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18

(2R,38,5R)-5-(5- 7% B EL 7N G ML il 3,4-
CIUELIE-2(1H)-25)-2-(2,5- — & A E) MU E-
2H-MLtiRg-3- B

19

(2R,3S,5R)-2-(2,5- & E)-5-((IR,5S)-
6-(FF B ER L )-3,6- —E IR [3.2.0]
-3 U 451 2H- DL -3

20

(2R,3S,5R)-2-(2,5- — & * K )-5-
((1R,5R)-3-(FF AL g £ )-3,6- — S5k EE
12[3.2.0]55-6-£5) MU & -2 H- ML I3 -

21

N-(2-((3R,5S,6R)-5- fr £ -6-(2,5- — &7
2V -2H-0tE g -3- 5 ) )\ S IR . [c] Itk
-5-F5) FR e hehi

22

(5-((3R,58,6R)-5- P k-6-(2,5- A EL)
& -2H- L I -3- 5 )-5,6- — o [k B 3
[3,4-c]ott B -2(1H,3H,4H)-E) (R A HH
]

23

(5-((3R,5S,6R)-5- it £ -6-(2,5- — FHEEL)
&, -2H- IEE IRg -3- L )-5,6- — & ML 0% 1
[3,4-c]ottng&-2(1H,3H,4H)-E5) (5 EF) FHEE

24

1-(5-(3R,5S,6R)-5- fi& £L -6-(2,5- _ & &
) 042 H- DL - 3-55)-5,6- — G 0 3
[3,4-c]IH5 5 -2(1H,3H,4H)- ££)-2- B 2 74 -
1B

25

(5-((3R,5S,6R)-5-f £ -6-(2,5- — & H)
&, -2H- 0t /g -3- £ )-5,6- — = ML g T
[3,4-c]utb & -2(1H,3H,4H)-E) GR GES)
[iE]

26

(5-((3R,5S,6R)-5- B £ -6-(2,5- — H A EL)
&, -2H- P 1R -3- K )-5,6- — & Mtk 0%
[3,4-c]itED&-2(1H,3H,4H)-F) (R o &) H
el

872228

-20-
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27

5-((3R,5S,6R)-5- B L -6-(2,5- ~ &3 )
D04 -2H- 0 -3-55)-3,4,5,6- PO 4R ML 0& 3
[3,4-c]ittn&-2(1H)- 34 B2 P s

28

5-((3R,5S,6R)-5- B £ -6-(2,5- —H FE )
IO &-2H-0tEIp-3-)-3,4,5,6-PU m L I lf
[3,4-c]0tEi8-2(1H)-#4B% Z. B

29

(2R,3S,5R)-2-(2,5- &K E)-5-G-(C &
BF BC )RR B AL )-5,6- — UL I [3,4-c] 0tk
1%-2(1H,3H,4H)-£L) VO &, -2 H-IEE 0 3-

30

(2R,3S,5R)-2-(2,5- ~ &S E)-5-(5-(Z.
his B 5 )-5,6- — & 0L 0% 7 [3,4-c] Ot B -
2(1H,3H,4H)-£5)TU & -2 H-0HE 8- 3-

31

(2R,3S,5R)-2-(2,5- & FEH)-5-G-(BH
E R )-5,6- — E k0% 17 [3,4-c] L% -
2(1H,3H,4H)-£) M0 &, - 2H-0HLRg-3- ez

32

(2R,3S,5R)-2-(2,5- — S FEH)-5-(5-(FH
B Bl B )-5,6- — & Otk 0% 367 [3,4-¢] Ot 1% -
2(1H,3H,4H)-£5) 00 & -2H- LR - 3- iz

33

(2R,3S,5R)-2-(2,5- — &5 £)-5-(5-(4- &
B hEEEEL)-5,6- — Sk o& f [3,4-c] Mt
1%-2(1H,3H,4H)-£5) V0 4&- 2 H- 0L 0gs- 3- iz

34

4-((5-((3R,5S,6R)-5- it £ -6-(2,5- — G 3¢
) & -2H-0E g -3-5)-5,6- — S Mtk I
[3,4-c]Utk P& -2(1H,3H,4H)- B ) s Bl 5L ) 7
B A

35

(2R,3S,5R)-2-(2,5- — & 7 £ )-5-(5-((4-
(CRFEE)EE)EEE)-5,6- — 0t
0% 36 [3,4-c] 0L B -2(1H,3H,4H)- £ ) VI & -
2H-MLER-3-

872228
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36

(2R,3S,5R)-2-(2,5- — & A £ )-5-(5-((2,4-
ZEAE)EIE)-5,6- — S MtE I [3.4-
c]Otb % -2(1H,3H,4H)- £ ) U & -2 H- Mtk 13 -
3-px

37

(2R,3S,5R)-2-(2,5- — & K £ )-5-(5- B 3
figh B B -5,6- — & UL 0% S (3,4-¢] Otk 0 -
2(1H,3H,4H)-£5) VO & - 2H-MHE RS -3 -t

38

(2R,3S,5R)-2-(2,5- — & 35 £)-5-(5-((4-FR
SE A EAEES)-5,6- | IEIR I [3,4-
c]OtE & -2(1H,3H,4H)- AL ) 70 = - 2H- BEL IR -
3-F

39

(2R,3S,5R)-2-(2,5- — & E)-5-(5-((4- &
PN B AL B R L )-5,6- &ML L [3,4-
c] Otk % -2(1H,3H,4H)- £k ) Y &, - 2H- PEE IR -
3-F

40

(2R 3S,5R)-2-(2,5- — &, ¥ £ )-5-(5-((4-
(CEFE)FTE)EEEE)-5,6- — Stk
S [3,4-]0H 0% -2( 1 H,3H,4H)- 55 )P0 4 -2 H-
NEEORg - 3z

41

1-(5-((3R,5S,6R)-5- ¢ & -6-(2,5- — 4, %
EL )Y &-2H- L IR -3- 2% )-5,6- — s Ath I Sifz
[3,4-C]UH:[1§-2(1H,3H,4H)-%)Zﬁlﬁj

42

(2R,3S,5R)-2-(2,5- — & E)-5-G-(ET
FREHE R )-5,6- — & OtL g 30 [3,4-c] OpE I -
2(1H,3H,4H)-£5) P & -2 H-0ELRg -3 - gz

43

5-((3R,5S,6R)-5-f £ -6-(2,5- — H I £)
VU & -2H-PtE g -3- &) PO (- 1H-BEEy L
[3,4-c]uttng 2,2-— &t

44

(2R,3S,5R)-2-(2,5- — &, % £ )-5-(5,6- —
ﬁ I]H: ﬂg S\[f/: [3’4'0] ﬂ[:t U% '2( 1 H’3H’4H)' %)
VU - 2H-0HE 0 -3 -7

872228
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45

5-((3R,5S,6R)-5-fir £-6-(2,5- — E L)
U0 &, -2H- DG 0 -3- 5 )-N- % 55-3,4,5,6- IO
IO [3,4-c]0tEEE -2 (1 H)- B i

46

N-((2R,3S,5R)-2-(2,5- — & 7= £ )-5-(5-
(R Ebm B 5 )-5,6- — SILEIE Il [3,4-c] 0t
0%-2(1H,3H,4H)-%£ ) IU & -2 H-IpE g - 3- )
Z B

47

N-((2R,3S,5R)-5-(5- £ Bfg £& -5,6- — &, 1tk
1% N [3,4-c] 0tk % -2(1H,3H,4H)- ££ )-2-
(2,5- —#@ A E) s -2H- 0k ws-3-5) Z B
7S

48

5-(3R,5S,6R)-5-F& £-6-(2,5- — E K )
ﬁ'ZH'uttD@'3'%)'3 ’4a5’6' ﬁuttugjﬁ
[3,4-c]utLre-2(1H)- R EE

49

(2R,3S,5R)-2-(2,5- — &3 £L)-5-(5-(N-(4-
BR B AR TR B AL )-S- B AL him oo i 2L )-5,6-
&MLk 0% NG [3,4-c] Otk B -2(1H,3H,4H)-
)N -2 H-0pE -3 -z

50

1-(5-((3R,5S,6R)-5- it £ -6-(2,5- — &, %
£)I0 & -2H- 0L 0 - 3- B )-5,6- — S ME g
[3,4-c]0E 0% -2(1H,3H,4H)-££)-2,2.2- = 4,
2.

g EM{EEFZE—ENEELIEZZ2EE -
UTAHEEAZHALSYZHBTHRERNER &

[=1=) .

ACN
AIBN
BOC

872228
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Cs,CO;
DBU
DCM
de
DIEA
DIPE
DMA
EtOH

h

HBr
HCI
HPLC
IPA
MeOH
Na,CO;
Na,S,0;
Na,SO,
NaBH,
NaHCO;

NaHSO;
NaOH
PCC
PDC

872228

=
CRAE
B

© b BE o
DOER AR B BR #
LB BE 8RN
A AL
ik B2 & #7 (Sodium
hydrogen carbonate)
R R

D& E AL

DO R BR Otk 5

DO 8% BE L

LDk R 86
D 1L,8- TR B EIB[5.4.0]F —BR-7-4F
P & Bk

R GRBYEE
R RE LK

P RN

P N,N-Z HE Z B
D Z B

: N B

N

DR B

M gE & HH & T 1l

-24 -
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PTSA Y -PEE B
TFA P EZR B
THF - PO =, B 0
TLC P E B JE Tl

AEHNHBLEYHRERT XA Z K E KA
MEAZF ARSI E S A E T ECA L 2 E
RMERTNZEZEZELMEE

® RETEEENRERNABR R Z SR P ETH
BERREHRZESE BHENHTEBHBEEFARNRIL T X
Frais » HP R ANGFRGUORITER RIFRESEFH
fiEFTXHEE -

ROMEEYWE O T X REBEPAMLEZE 2 ERFILERK
MmEBz@Z#EBABSHNEDU/2EmMERS

MR ZERFBW))ITEERENRFTE T UM E R R
R BEMAEEMQR) HZIEEW Q)T UL 50 it 2

@ ST EAETERLENHE EHNERmMAS (B D F WO
10/056708 ~ WO 11/028455 ~ WO 13/003250 - US
13/8415297 ~ WO 13/122920 & BMCL., 23(19), 5361-5366,
2013 ) - fLEMRAEHABENELH (GEOEHTET
i Bt %5z (Desmartine periodinane) ~ 3 #f (Jone’s)5 Bl -~ #7 %
(Swern)& {1t - = #8 BE "t ¥ (PDC) ~ & #& BE 0tk §8 (PCC)FE F)
SIEHREELG) - LEEMG)IIEHEEERL 3-8-2-
(MBEE)R-1-GEE  SIHEMMMA HUEBEENA
REREFRARBENRESE » BEFE & MR K& -0k

872228 -25-
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(5) o B & Uk 0 (5) ] J5 {5 DAAR L5 B EE UL TR £ 0T B BB Y &
BHZEBR UMk EMEOBNEEREN > FEHLUH
Boc REFHRMEEMO) HEBEHNLZAFTRLK(E
AP -1 By R e

-1
TAg -1
Ar Ar
Ar—CHO CH3N02 j/\ N02 Cr203 W(\ N02
i OH (6]
1 2 3
I\/[k/ll
1. NaBH,
NH, NO, 2.DBU Ar 102
Ar,, Zn-HCl Ar('v\l\ 3. JESRB B \é\k
s} 0 ©
6 S !
1. BN
2. BOC- &
Kk K
A.I'/,' Al'r,'
0O o (o)
7 PRI -1

-1 RRBREBRXOLEEYPEEN R Z K
5y B B STER P P &0 BRI 5 (E BUER M B UL E BT B R
)& M B B PRl > A B S (Fl M - Bioorg.
Med. Chem. Lett., 19, 1682-1685, 2009 ; Heterocycles 41,
1291-1298, 1995 : JOC 46, 2757-2764, 1981 ; CN
101619064 (2010) ~ WO 101654 (2012) ~ WO 153554
(2000)F > BEFEEFESNEBENR)

872228 -26 -
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FAERAFFAZBAMECESYTHEBUEE SRR E
R BEHPRIY-1 MBHB - BF > R I8 6 G B+ 1
B HTEAHSHRITUREAZTRBERIMEBECHNNSES A
# B (WO 2010/056708 -~ WO 2011/028455 - WO
2013/003250 + US 2013/8415297 + WO 2013/122920 &
BMCL., 23(19), 5361-5366, 2013 £ %) A& HILEYWZ
ERBEENRAE-2 Fied -

MR -2
%
HN™ 7O 1. BERECRE NH,
A]’/,' 2. Boc- L RIGIEM Ar,,
+ @R -R? > :
X O X R2
g -1 U]

WRIE2 PHHE BEEBXOZASEELEY
MEE PR RE-1 BE )R A LR EE N
Q@ mGEu M SZ A% LW A K WAL W)
A GEN R ZE - NEHE - TS5 - NN
S ZEERE S N,N-T B E R R ) Y 8 R B G K JE
WG EHEEUSRZE  EIEEDH AN HCl BB
B HCl REBEBEES R SR Boc % IR A
RMLE - THASELSE WS 8K E B E
KGR BGEOSR28  S6% S9% 58 -
BTH B RTH -8B HHB - B BEHBERER
B)Z B - LAMAELENE R TUBES BB - 0

872228 -27 -
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=

B BEREEBRENN  HRERBHWHEEE HPLC A
b -

AEHALEITEBERNNBE XS EEG TIZE
BEREESFER BREE BREZXUTEVDNERE  BREZER
RE  BEEZBEE - CA - o-% & % T EEH& H
RESEZEMHBRERZBESR - £H8% = - GLP-1 - GLP-1
L% - DPP-IV f &% - GPR-119 SELHE - AR BEHEF
ME 3L 8 E 7 (SGLT2)# &I &l - PPAR FHEIHl ~ JE A& 7 85 4
PPAR 6 { % &l - HMG-CoA B JF B§ I & & -~ [F I& & B2 &F
Yy o~ e FLER D& E - BT odm kR B R0 B oo/ fROB R bo RE B AT ER
HBEZ o EZ 28 ZFNERGINARKERZR
ENFRAEZR 2 EAETIHEBMNTERN -

AEPHGHUTHIERBEEGNE - T HET - HRH

EITABSHNREFRX - ZENRERZUEM TR H
AEHNEHE -

EERA FEE Y 'H NMR B (R TX)M&R{ER ®
400 MHz 3 5 :f (Bruker AVANCE-400):C $% H UL o1& &t &
it o Y NMR Z &%l % CDCly - (£ TMS fF & ANIFEE
¥ HEIKRSES A K

4

B

[ &5 5]
PREY-1 Z& KA ((2R,35)-2-(2,5-Z @& F &)-5-fl & T
-2H-ME-3-E)EFBRE=TH

872228 -28-
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-1 1-(2,5- " &/ & £ )-2-1H & L BF (2)

# MeOH 8y 2,5-“HEHFE(N 573 EA)KHE

FG42 ZEF)ZARKE 0O EHEERAIINE 0C T &
K B MeOH ##y NaOH(25.3 A R)ZERY - T2 R IE
2% BREREGEYELLK CH;COOH $H - /RNl Z B Z B
B¥ES &% - B HEKEL Na,CO; fMI /K5 K& @ /KEea
MAREEEBER  -BEHRBEEK NaSO, 2/ > BIE H
B o A4S 2112 ATE 0 9T%Z ER) > LERE—F ML
MEERRT S BH -
'H NMR : (CDCl; » 400 MHz) : & 7.31-7.33 (m, 1H), 7.08-
7.01 (m, 2H), 5.73 (dd, 1H, J,=9.2Hz, J,= 2.4Hz), 4.65 (dd,
1H, J,=13.6Hz, J,=2.4Hz), 4.53 (dd, 1H, J,= 9.2Hz, J,=
13.6Hz), 2.96 (bs, 1H) ; ESI-MS : (+ve & = ) 204.1
(M+H)" (100%) ; HPLC : 99.2% -

B B2 1-(2,5-CREH)2-HEZEG)
 O1-2,5-CHEE)LHEZEBQ 100 AR)EEE
RED BAAE 0-5C - BEEABEBFMEL D - L
AR EEEEEG LA RERB 10C - GR2EEY
% BRIERSMANE 0CHZEBRM IPA» b i 1B
EOEATRE - SR ERBEG Y B R A M EE % -
WEHBERER TSR B 2GEH  BHEKS D
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ASMAERM 1.0 AFAK  IREBEERE - KBRS
BEEEEE DUAKEBEXBEGEE 8% 3(67T 2% @ 67T.T%ZE
%) - |

'"H NMR : (DMSO-d¢ > 400 MHz) : & 7.75-7.64 (m, 2H),
7.55-7.49 (m, 1H), 6.30 (d, 2H, J=2.8Hz) ; ESI-MS : (+ve
) 201.1 (M+H)" (70%) ; HPLC : 98.3% -

HBE-3 0 6-(2,5-Z F A E)-3-mm A -5-0 B-3,4-2 & -2H-
0t 0Rg (4)

B 1-Q25-ZHFXE)2-HEZEFG 563 Ak )Kk 3-H
2-(BE B E)R-1-%6(90.5 Am)BEE 25C THI DMA & -
B Cs;CO; QIO ATR)ANE—HERMEEF HE 25-30C
THEEIINE EE2REZEZE BREESHWEHESIR
# (hy-flow)i#@ J& » LA DIPE B - B E R EE £ 1IN HCI
AW (1.75 A F)H - LA DIPE(2x850 Z F)ZE L » # & #f
MEZERNYUBEKERLE  7HERFZZE  FHHESDH
HMEEGEMAES IPA B BIIRZERBE  FXA
e BERAREECGEBEBRBHN 4373 A% S3%NZE
) e
'H NMR : (CDCl; > 400 MHz): & 7.14-7.03 (m, 3H), 5.37
(s, 1H), 5.28 (s, 1H), 4.61 (s, 1H), 3.60 (t, 2H, J=1.6Hz) ;
ESI-MS : (+ve f£ ) 254.1 (M+H)" (50%), 271.0 (M+Na)"

(90%) ; HPLC : 99.3% -
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HBR-4: R -2-2,5-ZH FE)-S-cn FA-3-H AW & -2H-
0L o’ (5)
R 6-(2,5- " F A E)-3-m B A -S-H A -3,4-Z & -2H-0t
(4> 35 NE)BEMEIE MeOH(525 ZEF )b - ¥ NaBH,(15.7
NFHIE 30 EHESMHANMERE S » EREEEFHE 0-5
C - HMREREGEWE O-SCTHEREIOSE  LMEFRINSN
6N HCI KBFR P IE - K 2KA.05SAH)RNMERIERE Y
e o ffF OCTHE  SIceER - SERBBIE LKA
HEBEER SIRAEEERREBYWIRESYHN 2-Q2,5- 2 &
RE)-S-TEHE-3-BHENUSR-2H-HL/HE(30.7 2% )(KAK : JE
X 65 35)
HARALESNEDHEBEBEENRZE 90C M BREE
IPA(92 ZFH)F - B H L AR » & &3 KA -2-(2,5-
THREE)S-THFEI-HENUS-2H-UE  KEEEYWB
B L IPA B EHERE  fEIRKA-2-2,5-ZHF FXE)-5-58
@ FEIHENG 2H-HWHA6.9 Ax) HEBREFEL
o BETESNERYAMEE THF > /{70 DBU - £ 25
CTTHEE 15 /N -BREBEVWEBELRBEUZEZ
FEZH - BEHAE®EL IN HCl B®& ~ /K& 8EKA
BER BERBRBELZRE B3 2-QQ5-ZHFH)-5-
EEREAEIFHAUES-2H-ME(13.4 AR)ZHEGEEYWRES
) BEHW EMB IPA E—FEHE > S KHX-2-(2,5-=
EAFRE)S-THEI-FHEUS-2H-LME(7T.4 A% 29 BEE
H)-
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BRESH KA -2-2,5-ZHFFEE)-5S-mHE-3-H & D
H-2H-UE (243 AE)EHBEHINAZE 90CME— 2B E

£ IPA of - EESFEEHALAAZERBESEREY B
B oA IPA BERBEE  fEXKEE &R K -2-
(2,5- " & F K )-5-18 B A -3-3 AU E -2H-MLL 1@ (5 - 20.8 &
oo S9%ZEFR) -

'H NMR : (CDCl; > 400 MHz) : & 7.14-7.10 (m, 1H), 7.06-
6.99 (m, 2H), 5.11 (s, 1H), 5.09 (s, 1H), 5.06 (d, 2H, J=
9.2Hz), 4.76 (ddd, 1H, J,=5.6Hz, J,=9.6Hz, J;=14.0Hz),
4.38 (d, 1H, J= 12.4Hz), 4.24 (d, 1H, J= 12.4Hz ), 3.09 (d,
2H, J=8.0Hz) ; ESI-MS : (+ve & =% ) 256.1 (M+H)"

(100%) ; HPLC : 99.7% o

S BE-5 T RA-2-(2,5-Z @K A )-5-58 HE MU & -2H- 0tk v -3-

f (6)
# 6N HCl AR EZERBANIME EtOH 7 HY K = -2-(2,5-
BAFE)-S-TTHE-3-FHENG-2H-0E W (5 20.5 X 5L) K&

(61.9 AFRIZEIZIBHEZRPTEE 0C THEHE 1 /N -
Ex2REZR  BREREYWIL DCM RRERREH -
BFREEBMAKAEL DCM FXx - EERT  KEEKESD
B H MK - M ®AKEFERE 0 LK NaSO, 5 #E H %
%> BERAKOGBERBNRA-2-(2,5-ZHFE)-5-2 F
HEMUGE-2H- G -3-FF (6> 17.4 A% » YTBZEFR) -

'H NMR : (CDCl; > 400 MHz) : & 7.26-7.14 (m, 1H), 7.05-
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6.93 (m, 2H), 4.92 (dd, 2H, J,= 1.6 Hz, J,= 5.2 Hz), 4.36
(d, 1H, J=9.2 Hz), 4.30 (dd, 1H, J,=1.6Hz, J,=12.8Hz),
4.27 (d, 1H, J=12.8 Hz), 2.85-2.73 (m, 2H) 2.22-2.16 (m,
1H) ; ESI-MS : (+ve =) 226.3 (M+H)" (100%) ; HPLC :

94.9% -

& BE-6 ° ((2R,35)-2-(2,5- = & % A )-5-58 B A U0 & -2H- it
o m-3-BE)RFEEBE=T B ()
# DGBEGE(2.5 AR)ABEFEF > B BEA
W G AMBIE MeOH(59.5 ZEA)FHIR A -2-(2,5-Z & F
E)-S-cE A A UE-2H-MLR-3-f (60 17 AFR)ZBERE 25
CTHAMEHXPERKREREME 25C TEHE 15 NEF -
HEBBEE UFBEELEEZR KARALEGHNERRZ
£ MeOH(119 ZFH)F HER 1 NH&EH LA E 25CH
P IS N - BARTESNERIBIE > M MeOH B H
@ % BIRAREBREZ(R,3S)-2-(2,5-ZFAFE)-5- H
VY -2H-0L /g -3-F (14.2 A %) °
WHEHEBBEAME ACN RAKF » & Nay,CO3(10 A %)
£ 25-30CTH#MAMERES - RREREWMASEAME 0-5
CHARM Boc-FF (99 ~"%)- BREEESYWEHE 2 /IE >
BEs - LEBR ACN: HIKASHIK(S0 ZBF)ANMERES
MG P BN 30 78 - BIRZIEBBE LKA
HBE R BRI KRGS EE RN W2R,39)-2-2,5-Z &K
HE)S-m FENES-2H- M -3- )R BE=TEBG
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12.06 A5 » 49%Z EFR) o

'H NMR : (CDCl; > 400 MHz) : & 7.20-7.30 (m, 1H), 6.93-
6.99 (m, 2H), 4.95 (d, 2H, J= 10.4 Hz), 4.47(d, 2H, J= 9.2
Hz), 4.30 (dd, 1H, J,= 12.8 Hz, J,= 1.60 Hz), 4.06 (d, 1H,
J=12.8 Hz), 3.70 (d, 1H, J= 8.4 Hz), 2.83 (dd, 1H, J,= 12.8
Hz, J,= 4.0 Hz), 2.27 (t, 1H, J= 12.4 Hz), 1.26 (s, 9H) ;
ESI-MS : (+ve £ &) 326.5 (M+H)" (100%) ; HPLC :

96.4% -

& 8% -7 ° ((2R,38)-2-(2,5-Z # F £ )-5-fll & M & -2H- 0t 1 -
3-EVEFBE=TER(HEHZ-1)
# ((2R,38)-2-(2,5- Z % % £ )-5-58 1 & V0 & -2 H- 0tk v -
HEEFEBEE=THE( 10 A%R)&E#HE DCM k ACN
oo AR K (150 BEF)FH NalOy(19.75 R R)HZ B MK
RMEES - FZEFE 25C T AN RuCly; 3H,0(160 Z357) »
MREREMBEHE 3 N  ExE2RKEZER > & HDI
DCM # B B R K150 Z7+) > # &7 8 B & Kg L
DCM Z#H - &N AEHEEL 10%Z Na,S,0; KER
KMEEKELE BAKBRERZRZLZR  BIKAOCE
Sk K B9 ((2R,38)-2-(2,5-Z & & £ )-5-fl & U & -2H- 0t 17 -
EVEHFBRE=ZTEGBSARX » 8I%ZEXR)-
'"H NMR : (CDCl; » 400 MHz) : & 7.20-7.30 (m, 1H), 6.96-

\

7.04 (m, 2H), 4.83 (d, 1H, J= 8.0 Hz), 4.61(m, 1H), 4.29
(dd, 1H, J,= 16.4 Hz, J,= 1.60 Hz), 4.11 (d, 1H, J= 16.4
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Hz), 3.02-3.07 (m, 1H), 2.60-2.80 (m, 1H), 1.30 (s, 9H) ;
ESI-MS : (+ve #f8# ) 328.4 (M+H)" (40%) : HPLC :

98.9% -

B % & RP[E 4 - 1H-0k 7 36 [3,4-c]0b 0% ;5 (22)]Z & BRIE

(T )
B HE RA(UU 4, - 1H-0E 0 3 [3,4-c]0 08 : (2a)]2 & B%
@ iureEsoFARETREBRSEREBILER T

AE-3

|
Na:”
St 0]

S0 N J TFA / DCM @AW(}/
U .
O P

8 10
LAH/THF
PTSA l
:2F: 3
. Dean Stark :
Bl N
11 OH
Pd/C, H,
ZB
o>
ZBHMRZ R (2a)

HEE-1: I-ZR B E-MERuE-3,4- 23 B — B 5 (10)
i N-FHE-1-BHE-N-(ZHBEE)HE)BF K8
214 R EH)RIBETH B _HEO 10 A R)FEE
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—_—a

DCM(200 Z F)f - ¥ TFA(0.54 ZF - 6.94 Z 5 H )R 0
EREREMHTHEEBE 3 INE T2 REZR  HRIE
BE WL NaHCO; 88F1 A &K (100 ZEFH)H 1 - F A HE L
K- BB KBREER KK Na,SO, B2/ BT RE T %
> BIKAEEOHAN I-KHEE-MIRIE-3,4-" K —
B ES(10)(16.7 A2 » 87T%Z EZR) -

'H NMR : (CDCl; » 400 MHz) : & 7.25-7.13 (m, 5H), 3.72
(s, 2H), 3.58 (s, 6H), 3.26-3.20 (m, 2H), 3.08-3.04 (m, 2H),
3.04-2.63 (m, 2H) ; ESI-MS : (+ve f# ) 277.9 (M+H)"

(60%), 299.9 (M+Na) (80%) ;: HPLC: 90% -

S B2 (1-FHEEMIRIE-3,4- " B )" FHE(11)

AL THF(30 Z2F)F R 1-F H A MR IE-3,4-—

28 _HE (10 15 AF)AIME LiAlH. (4.3 A R)BEFR
h HAE 25SCTHE#H 2 /B -BREESESWHUKQC 2K
2N NaOH B Q2 ZE)F 1k - BREEEWAIE » &£EK
Na,SO, I HEERB T > IR AZEEHNO-F
BHOEC O R OF -3,4- — B ) " HE (11)(11.6 &% > 9T%Z &
K-
'H NMR : (CDCl; » 400 MHz) : & 7.25-7.13 (m, 5H), 3.67
(s, 2H), 3.64-3.47 (m, 4H), 2.70-2.65 (m, 2H), 2.44-2.39
(m, 2H), 2.15-2.11(m, 2H) ; ESI-MS : (+ve # ) 222.1
(M+H)" (85%) ; HPLC : 94% -
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& BE-3 0 5-F B AL - N & -BR U A [3,4-c )0 0% (12)
K BB (100 Z 7)) By (1-35 H A OE 18 0g -3,4- 2 &)
T EHEL 10 A%)E PTSA(1.94 A R)IZEEWHE 140C
TER 16 NeF - FREBEEWAA AL IN NaOH &R
(100 Z2F)Ekt r K EREBETE > UK - REKBEREKR
HER BEIRKAMAY 5-3 B E -V & -0k 0 36 [3,4-c]0k g
(12)(5.9 A3 » 64%Z E ) -
PS 'H NMR : (CDCl; » 400 MHz) : & 7.05-7.23 (m, 5H), 3.77-
3.67 (s, 4H), 3.49 (s, 2H), 2.27-2.25 (m, 4H) 2.26-2.25 (m,
2H) ; ESI-MS : (+ve f ) 204.2 (M+H)* (89%); HPLC :

84% -

S8R -4 0 7N - | H-0E 0 3 [3,4- 0] 0t B (2a)
B S-3E E B N L DK T A [3,4-clE IS (120 5 43 52)B

# 75 EtOH(50 EH)P B 10%Pd/C(0.5 2 3 )M 7 4 T UL
@ 0rsi Gt BEEBSWBE ESEHR  BIKA

7 €5 3 (9 75 4, - 1 H-05 08 36 [3,4-c]0H 08 (22)(2.56 232 » 92%

Y ER)-

'H NMR : (CDCl; > 400 MHz): & 3.67-3.58 (m, 4H) 3.43-

3.33 (m, 2H), 2.97-2.88 (m, 4H) : ESI-MS : (+ve #£=z)

113.8 (M+H)" (55%) ; GC: 92% o

B E R”: [(3,4,5,6-M0 & - 1H-BE B} 36 [3,4-c]0b 0 2,2-Z &
IEMERBEE @ (2b)]1Z & BA
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Hy At £ R?(3,4,5,6-P0 & -1H-E M 6 [3,4-c]0E DR 2,2-—
SR RBE ; COHZEKREGWRE-4 FRARKETT
BZESERFHELR T :

\

AR -4

HEREPHISO,, Br
HO  OH ; ; SR _AIBN,NBS _ =

/ \ // \\ /,S\\
0o
13 16
Bz-NH, \
H e Cor Bn
N N
§ i HFEZEPHI HBr } Z Cbz-Cl } Z
O// \\0 O/,S\b d/s\\
EHRZ R? (2b) 18 17

BB .1 23-"HET-1,3-Z /% (14)
B 48% <z KM HBr RZimmZE 2,3-"“HEAT-2,3-_ [
(13° 85 AP - BEIEEBR  RBESYTE » LLKE
W R EBLMK CaCl, 8202 - BREEYWHEHRHBEHWE 69-
T0CZ 845y /BF 23-Z“HET-1,3-2/ (14> 38 2% >
64% 27 EFR) -
'H NMR : (CDCIl; > 400 MHz) : & 5.06 (2H, s), 4.97 (2H,
s), 1.92 (6H, s) ; ESI-MS : (+ve f# & ) 83.3 (M+H)"
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(70%) -

S EE-2: 3,4-“HE-25- T8 EY L,I-ZHAEW(15)

o E R (492 Z )M 2,3- "B AT -1,3-2 /% (14 > 31.96
EA)ZEEYBRAZEHNAEPHARNINE MeOH fHy =
SR BRE(40 ZH) - KREESYWE 85C T 4 /)
BHLAZER - BFAESHNEEBE  ULHREFLEHE

® R BRI AOBEEEERYN 34-“HE-2S5-T g EL
LI-Z&E (1530 238 » 12%ZEFR) -
'H NMR : (CDCl; » 400 MHz) : & 3.73 (4H, d, ] = 1.2 Hz),
1.78 (6H, t, J = 1.2 Hz) ; ESI-MS : (+ve # ) 147.2

(M+H)* (70%) » 169.1 (M+Na)* (40%) -

HBR-3 3 4-CRHFE)-2S5-ZaEY 1,1-Z R (16)
9 CHCl; 1 3,4-“HE-25-“HE® 1,1-Z &1L
@ (15 20 A7)~ 1-38 0Log nE-2,5-= (535 & %)M
AIBN(400 ZR)Z RSN E 15 NNF - EEE2RKREZ
% BHERECRBTEZSE KAEGNEKYWERERSE
B RERAEBEEERN 34-FCRAFE)2S-“ G BEY
ZEAEW (160 19 NTE 0 5% T ER) - |
'H NMR : (CDCl; > 400 MHz) : & 4.06 (4H, s), 4.01 (4H,
s) ; BSI-MS : (+ve 1 ) 303.8 (M+H)" (90%), 305.7

(M+2H)* (70%) o
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& BE -4 5-FEHE-3,4,5,6-V0 & -1H-BER) I [3,4-c]0t & 2,2-
—&EmQan

BZBEPR 34-FCRFE)2S-Z&EY 1,1-Z &K1t
P16 - 12 ATE)HEFEF R (1084 ZEF)ZEEWE 25T
THEE 2NN EZ2REZEZ EREBTERESR R
MZBZB K IN NaOH: S AHEE DB B KE N Z 8
ZEBEER  BEHNAHBEULEE KEFER » & &K
Na,SO, @ EEBRB TREG  SEHAERBLEWH 5-
SO -3,4,5,6-00 & -1H-BE B} ¥ [3,4-c]t g 2,2-Z &L
(17)(3.7 AT » 38%ZEF) -
'H NMR : (CDCl; > 400 MHz) : & 7.34-7.29 (5H, m), 3.88

(2H, s), 3.77 (4H,s), 3.61 (4H, s): ESI-MS : (+ve f& =)

250.3 (M+H)" (100%) -

A BE -5 4,6-Z & -1H-BE B 3f [3,4-c]ML & -5S(3H)-& BE % H

B 2,2-Z&1¥(18) ®
Y Sy S-FEH E-3,4,5,6-TU& -1H-E By i [3,4-c]

g 2,2-Z“ &7 3.6 A7) CBZ-CI(13.5 2F1)Z

REWEE 3N - -EXRE2REZEZ AN _Z8 - HEF

BT ERERIL WEBBEEEGERKETLZE B 4.6-

ZH-1H-BEB N [3,4-c]E I -SCGH)-RBREFE 2,2-Z 51

MI(18 0 2.7 A T8 0 64% 7 E ) o

'H NMR : (CDCl; > 400 MHz) : & 7.38-7.35 (5H, m), 5.19

(2H, s), 4.31 (4H, s), 3.88 (4H, d, J = 13.6 Hz) ; ESI-MS :
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(+ve =, ) 294.4 (M+H)" (80%) -

B2 6 3,4,5,6-00 % -1H-BE 1) 3 [3,4-c]L 8 2,2-— & 1k

Y) & 5 B % (2b)

B KBEEBE 8 HBr AR EKBEBE P 8y 4,6-— & -1H-0%
My A6 [3,4-c]Mb 0 -SC3H)- 3R B X H B 2,2-— &AW A8 - 3.7
NEIZAERPEHBRERSWE 25CTHEE 3 N - &

o TEREZ% RN _Z8  MDUHGSHEHESR  HTLS
EIHAMEVENFE  SIRASRBEENS & E B
3,4,5,6-00 & -1H-BE B} 3f [3,4-c]lb 0% 2,2-Z &S SR KK
BE(2b> 1.5 A5 » S0%Z EXK) -

'"H NMR : (CDCl; > 400 MHz) : & 9.43 (2H, bs), 4.08 (4H,

/

s), 4.02 (4H, s) : ESI-MS : (+ve # %) 160.4 (M+H)*
(88%) ©
MBEHAEPHEFRK AR RPVEMBHEHTN TS
@ ~LHB > HUBEUNRLXABZITGTEARRE  GCELERD
AEHBERERWMEBZHREAETEEE X » HMBXER G E
B KEEBEEBLLOBRFEXBRAEAFAETXUER
%o

fE&% 1: (2R,38,5R)-2-(2,5- = @& & & )-5-(5-(H & fia B
B )-N G -0 i Sk [3,4-c]0E % -2(1H)-A )00 = -2H- 0 75 -3- 7
Z G ik
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P8,
oW

% B%-1: ((2R,3S,5R)-2-(2,5-Z % % &5 )-5-(5- (5 2= 5% B 55 )-
75 % 0% 3 [3,4-c 0t 8% -2(1H)- %5 ) U0 4, -2 H- 0tk 085 - 3- 55 ) i P
B =T 2ok

EHAT > ¥ ((2R,35)-2-(2,5-Z HFE & )-5-fll & U & -
QH-UL I -3- ) P BB (PR®-1: 250 EH)R 4-FEE
BB S-(FF Bk BE B EE) /& UM 08 36 [3,4-c] Mt 0K -2- 85 B (HR £R
E-R; I ER)SMHEEEKDMAT > BERXRFEREES
K- BEIERSMAMNE 0-5C BRNE Z8& & Mait
MR ER) BRERSWE 0-5C FHEHE 2 /I > B A
KAMAKSD BN BRERBE  MKEXRALLESR &5
RBOECEBNEELSWQ34ER > 61% 2 EX) -

& BE -2 (2R,3S,5R)-2-(2,5- " H K £ )-5-(5-(H A& B & )-
7N & 0L g N6 [3,4-c]ME B -2(1H)- &)W & -2H-H I -3-f8 2 &

\

=
ﬁ:{:

® 2 BE-1 21 &% (((2R,38,5R)-2-(2,5- — % % & )-5-
(5-(FF &= 5% BR B5 ) N & 0t 0% 3 [3,4-c] Mt 18 -2(1H)- & ) M0 = -
2H-ML g -3-E)VEFBEE=THE 210 2%x)E 15-25C T 2
IS H HCL AR R E 2 /g - EREB T ARBE HR
K > BEEEFEBSKR K EI DCM EH - & KE L
NaHCO; 11 /K5 Rk B L DCM EH - 5oy HF
BLUUKGO ZBF)ER A% BSIERABROBECEEN
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(2R,3S,5R)-2-(2,5-Z & F & )-5-S-(F E =B A )N & M8
A [3,4-c]0tk 8& -2(1H)-£ )U & -2H-0E 1 -3-#Z (160 = 72 -
95% 7 EEH ) o
'H NMR : (CD;0D :» 400 MHz) : 7.31-7.27 (m, 1H), 7.24-
7.20 (m, 2H), 4.68 (d, 1H, J= 10Hz), 4.464.42 (m, 1H),
3.98-3.96 (m, 1H), 3.87-3.83 (m, 1H), 3.77 (t, 1H, J=
10.8Hz), 3.71-3.67 (m, 1H), 3.62-3.56 (m, 1H), 3.41-3.33
@ (™ 4H), 3.30-3.23 (m, 4H), 2.95 (s, 3H), 2.78-2.69 (m,
1H), 2.15 (q, 1H, J = 11.6Hz) ;: ESI-MS : (+ve f£ %) 402.0
(M+H)* (100%), 423.8 (M+Na)* (50%) ; HPLC : 98.2% -

(E&% 2 (2R,38,5R)-2-(2,5- = 4 % #£)-5-(7-(F % 5% B
H)-2,7- T E B IR [4.4]- T -2-5 ) U0 & -2H-0 5 -3-FF 2 & A

Vs
e, ’ o\\s\{
. F QDON (o}
& BE-1: ((2R,38,5R)-2-(2,5-Z @ HF £)-5-(T-(F E R & )-
2,7-ZE FE 1B (4.4) E-2-F)UG-2H-UE I -3-F )fx F B B
=TEBRZERE

EEMERBET - B (2R,38)-2-(2,5-Z & F £ )-5-fl &
PO -2H-Mt o -3- B R B E(PRY-1: 250 ER)R 2-
(FEBEBE)-2,7-ZSEBH44)THREARE-R: 172
55 )B fEE &K MeOH - & - Hli §2 (28 2 % )7 25-30C F
RIMEKREREGDTEBE 15 B - REEREWE
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B MeOH B FrERSHNBRYWIUEMRE DCM $1y 0 £
2%MeOH fE B BMAGNELEBRMTA‘L > SERABE
ERNEELETW(R64ER > 6T%ZEFR) -

& BE-2 ¢ (2R,3S,5R)-2-(2,5-Z F A £ )-5-(7-(H & b B 5 )-
2,7-ZF FE IR [4.4]F -2-F) UK -2H-E W -3-fr Z & BOOA

® b BE-1 24t & ¥ (((2R,38,5R)-2-(2,5-Z & % & )-5-
(7-(FF AR BE Z)-2,7-Z S F 18 [4.4] T -2-5 ) U & -2H-ItE 7 -
3-EVREBE=THE 250 2% )&FM%EE DCM F » & TFA
AMEBHEPEHAE 25CTHRYE 2 /K- -EZ2RKEZRE -
BREVAERSELBREBMESHNEGY I 25%Z D&
b EREBETERABBAEKEGYUZ ZBRE -
BB ERRKRNEELEYWA Z2R > 4% Z E

%) -

N\

'H NMR : (CD50OD » 400 MHz) : 7.33-7.25 (m, 3H), 4.85-
4.82 (d, 1H, J= 10.4Hz), 4.51-4.49 (d, 2H, J= 6.8Hz), 3.84-
3.82 (m, 2H), 3.78-3.67 (m, 4H), 3.51 (t, 2H, J= 6.8Hz),
3.43-3.35 (m, 2H), 3.07 (s, 3H), 2.89-2.86 (m, 1H), 2.25-
2.19 (m, 2H), 2.17-2.08 (m, 3H) ; ESI-MS : (+ve )

416.1 (M+H)* (100%) ; HPLC : 98.2% -

&% 3: (2R,38,5R)-2-(2,5- = & #F £ )-5- (0 & -1H-Bk
A [3,4-c]0t 8% -5 (3H)- % )00 &, -2H-0L 5 -3- 7 =~ & g
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NH,

0]

4 B% -1 ((2R,3S,5R)-2-(2,5- = &, KX £ )-5-(U & - 1 H- 0k 085 3f
[3,4-c]OL & -5C3H)-E )W R -2H-MWW-3-E)VEHFEE=TE
Z & Rk

# 4-FF B R BE N & - 1H-0k 8 3 [3,4-c]0E 0% -5- 85 B8 (I
R #E-R*; 445 B R)BMEE DMA F > B REY-1(150 E
%)X DIEA(556 ER)RMEHX P EB B REH 30 o8& -
# 7K CH;COOH(413 ER)AMEMKEEYWHAEE 25CT
B 15 5@ - AMEEWESEAMEERE 3 NF - BRIE
BREAMANEBERMEZE ZBEH NaHCO; 881 /KA K Z &
EME  c BEHBEBMUK BEKERX > K&K Na,S0, &
R BEBEERBELR BSIEELEYWZIFRGEREY
SBREeY o BHEHDERE DCM 8 0-3%EHEEBABANZLSK
MR EREERBHMmW &L > B R B E&EBH
((2R,3S,5R)-2-(2,5- = & 7 £ )-5-(/U & - | H- %k 0 37 [3,4-c]utt
% -5(3H)-E )W & -2H-M 1 -3- B )R BFEBEE=T B (132 E
T 6T%Z EE) -

s BZ -2 ¢ (2R,3S,5R)-2-(2,5- & ¥ £ )-5-(MU &, - 1 H- bk 0 if
[3,4-c]ott 0% -S(3H)-5 )M & -2H-UL 0 -3-fg Z & Al /&

# B -1 Z4ES& ¥ (((2R,38,5R)-2-(2,5-Z & & & )-5-
(V9 4, - 1H- Bk 0 3 [3,4-c] 0 6% -5(3H)- £ ) IU 4, -2H- 0t 08 -3-
EVeHRBE=THE: 132 ER)FMEERE/K MeOH F - &

872228 -45 -
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FEEBR K HCIERBREEABBEER 2 /MNF - F£EE
TEBRBBELBEGRYABEKSE > LI NaHCO; &1 F K F
REg{E H L DCM ZE - & A KEL KN & 8K
MBERELRE  BRBEZEZR SISO CBERED
2R,3S,5R-2-(2,5-Z & F £ )-5- (U & - 1H-0k 1§ i [3,4-c]0tt 0%
-S(3H)-E )N & -2H- ML/ -3-FE (98 B » 9THZ EFR) -

'H NMR : (CD;0D > 400 MHz): 7.18-7.19 (m, 1H), 7.13-
7.11 (m, 2H), 4.55-4.54 (d, 1H, J = 10.4Hz), 4.3 (m, 1H), P
3.77-3.74 (m, 2H), 3.63-3.62 (m, 2H), 3.60-3.56 (m, 5H),
3.04-3.03 (m, 4H), 2.6-2.7 (m, 2H), 1.97-1.94 (m, 1H):
ESI-MS : (+ve f 3() 324.9 (M+H)" (100%), 347 (M+ Na)®
(25%) ; HPLC : 96.6% -

FHEREFPE-F  EUTEIINLEEHWERF
-1 BEENIAE RPETEANBREESLCKIE
EEEREREAMHERE

®
&Y 4 (2R,38,5R)-2-(2,5- = & F & )-5-(/N & ML g I
[3,4-c]Oofb 0% -2 (1H)- £ )V & -2 H- 0t 7 -3-f7

5
S

'H NMR : (CD;OD » 400 MHz): 7.29-7.27 (m, 1H), 7.23-
7.20 (m, 2H), 4.64 (d, 1H, J= 10.4 Hz), 4.38-4.35 (dd, 1H,
J,= 2.4Hz, J,= 10.4Hz), 3.69 (t, 1H, J= 11Hz), 3.57-3.53
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(m, 4H), 3.34-3.30 (m, 8H), 2.68-2.65 (m, 1H), 2.04 (q,
1H, J = 11.6 Hz) ; ESI-MS : (+ve #& %) 323.9 (M+H)"

(100%), 345.9 (M+Na)* (20%) ; HPLC : 98.6% -

&% 5° (2R,38,5R)-2-(2,5-Z & F & )-5-G-(Z & F &)
b B AL ) 7N & OE 98 J [3,4-c]ME P8 -2(1H)-%F )M & -2 H- 0tk 0 -3-
fz

'H NMR : (CD;OD » 400 MHz) : § 7.45-7.43 (m, 1H), 7.24-
7.19 (m, 2H), 4.80-4.72 (m, 1H), 4.47-4.30 (m, 1H), 3.93-
3.82 (m, 2H), 3.60-3.81 (m, 6H), 3.28-3.18 (m, 2H), 3.08-
2.93 (m, 2H), 2.71-2.52 (m, 2H), 2.23-2.08 (m, 1H) ; ESI-
MS : (+ve ) 456.0 (M+H)* (100%) ; HPLC : 95.0% o

it&% 6: (2R,35,5R)-2-(2,5- = & K £ )-5-(5-(F & ha i
B )N G Mg Al [3,4-c]0t 8 -2(1H)-&) WM -2H-0L H-3-%

F
NH,
? CL
TP
No
&0

'H NMR : (CD;0D » 400 MHz) : & 7.85-7.82 (m, 2H), 7.73-

7.64 (m, 3H), 7.31-7.28 (m, 1H), 7.24-7.21 (m, 2H), 4.66-

4.64 (m, 1H), 4.42-4.39 (m, 1H), 3.81-3.72 (m, 3H), 3.69-
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3.66 (m, 2H), 3.39-3.36 (m, 2H), 3.06-3.00 (m, 4H), 2.95-
2.83 (m, 2H), 2.73-2.70 (m, 1H), 2.05-2.02 (m, 1H) ; ESI-
MS : (+ve #E ) 464.0 (M+H)* (100%) ; HPLC : 95.68% -

&% 7 5-((3R,5S,6R)-5-f& £ -6-(2,5- = & % £ ) WU = -
2H- 0 0 -3 )-N,N- Z B B N & Ot & 36 [3,4-c] 0k 0% -2(1H)-
b B g

-~

F N
No SI?

¢
'H NMR : (CD;OD » 400 MHz) : 7.29-7.26 (m, 1H), 7.24-
7.21 (m, 2H), 4.67-4.65 (m, 1H 4.45-4.43 (m, 2H), 3.93-
3.32 (m, 2H), 3.77-3.72 (m, 1H), 3.69-3.66 (m, 1H), 3.61-
3.55 (m, 2H), 3.36 (s, 3H), 3.30-3.29 (s, 3H), 2.88 (s, 6H),
2.77-2.74 (m, 1H), 2.14-2.07 (m, 1H); ESI-MS : (+ve 1
% ) 431.1 (M+H)' (100%), 453 (M+Na)" ; HPLC

97.50% -

&% 8: (2R,38,5R)-2-(2,5-Z @ F & )-5-(5-(F E = B
H)-5,6-Z & UL og 3 [3,4-c]fb % -2(1H,3H,4H)- & )0 & -
2H- M 0 -3 -

F
NH,
/
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'H NMR : (CD;0D > 400 MHz) : 7.32-7.28 (m, 1H), 7.26-
7.23 (m, 2H), 4.77 (d, 1H, J= 10Hz), 4.32(dd, lH, J,=
2.0Hz, J,= 10.8Hz), 4.19 (s, 4H), 3.89-3.83 (m, 4H), 3.70-
3.65 (m, 1H), 3.61 (t, 1H, J= 11.6Hz), 3.53-3.46 (m, 1H),
3.04 (s, 3H), 2.65-2.62 (dd, 1H, J,= 1.2Hz, J,= 12Hz), 1.84
(q, 1H, T = 12 Hz): ESI-MS : (+ve # ) 400.0 (M+H)"

(100%) ; HPLC : 99.4% o

¢ &% 9 5-((3R,5S,6R)-5-fF B -6-(2,5-Z & F £ )W & -
2H -0 0 -3- 25 )-N,N-= B % -3,4,5,6- U0 4, Mt 1% 3 [3,4-c]0 08
-2(1H)- 1% 8 B
o
o
'H NMR : (CD;OD » 400MHz) : - 7.25-7.22 (m, 1H), 7.18-
® ' (m, 2H), 4.41 (d, J = 9.6 Hz, 1H), 4.22-4.19 (m, 1H),

4.11 (s, 4H), 3.59 (s, 4H), 3.37 (t, ] = 10.8 Hz, 1H), 3.22-
3.14 (m, 1H), 3.05-2.95 (m, 1H), 2.82 (s, 6H), 2.50-2.41
(m, 1H), 1.55 (q, J = 12.0 Hz, 1H) - ESI-MS : (+ve B &)
429.15 (100%) (M+H)* ; HPLC : 95.18% -

iEE® 10: 5-((3R,5S,6R)-5-fF & -6-(2,5-Z & & & ) & -
2H- 0t w8 -3- & )-2-I N & WU & 0f g i [3,4-c] Wt 0% -

1,3(2H,3aH)- = f{
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F

PS5
Redl

d
'H NMR : (CD3;0OD > 400MHz) : - 7.30-7.26 (m, 1H), 7.23-
7.18 (m, 2H), 4.53 (d, J = 10.0 Hz, 1H), 4.27-4.23 (m, 1H),
3.48-3.41 (m, 2H), 3.38-3.31 (m, 2H), 3.29-3.21 (m, 2H),
2.77-2.69 (m 1H), 2.65-2.61 (m, 2H), 2.60-2.54 (m, 1H),
2.53-2.49 (m, 1H), 1.65 (q, J = 12.0 Hz, 1H), 1.92-0.87 (m,
4H) - ESI-MS : (+ve # =) 391.9 (100%) (M+H)"

HPLC : 98.30% -

&% 11: 5-((3R,5S,6R)-5-F £ -6-(2,5- " & &)U & -
2H- 0L o -3- B )-2- K B A & Mt g dF [3,4-c] Wb B -
1,3(2H,3aH)-— fd

S8
'H NMR : (CD;0OD > 400 MHz) : 7.35-7.30 (m, 6H), 7.21-
7.20 (m, 2H), 4.66 (s, 2H), 4.55 (d, 1H, J= 10Hz), 4.27-
4.25 (m, 1H), 3.48-3.44 (m, 2H), 3.42-3.36 (m, 4H), 2.80-
2.74 (m, 1H), 2.69-2.68 (m, 2H), 2.55-2.52 (m, 1H), 1.66
(q, 1H, J = 11.6 Hz); ESI-MS : (+ve # %) 441.9 (M+H)"

(100%) ; HPLC * 97.2% -

(b&% 12 (2R,3S8,5R)-2-(2,5- = % % % )-5-(5-(F £ 1%
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BV E - 1H- 08 36 [3,4-c] 0t BE -2 (3H)-£5 ) U & -2H -0tk 1§ -3-
if7g

'H NMR : (CD;OD » 400 MHz) : 7.26-7.23 (m, 3H), 4.66-
4.63 (m, 1H), 3.58-3.48 (m, 7H), 3.31 (s, 3H), 3.13-3.14

@ (™ 2, 295 (m, 1H), 2.94-2.66 (m, 3H), 2.24-2.22 (m,
1H), 2.09-2.05 (m, 3H), 1.89-1.94 (m, 1H) ; ESI-MS : (+ve
) 416.07 (M+H)* (100%) ; HPLC : 95.3% o

&% 13: (2R,38,5R)-2-(2,5-Z @ F & )-5-2-(H E = E&
)N G -1H-0L 0% 3f [3,4-c]0tk B -5(6H)-% )0 <\ -2 H- 0tk 0j -3 -
23

'H NMR : (CD;OD » 400 MHz) : 7.29-7.36 (m, 3H), 4.61-
4.63 (m, 1H), 3.48-3.37 (m, 7H), 3.34 (s, 3H), 3.13-3.14
(m, 2H), 2.98 (m, 1H), 2.94-2.61 (m, 3H), 2.24-2.22 (m,
1H), 2.05-2.01 (m, 3H), 1.91-1.84 (m, 1H) ; ESI-MS : (+ve
) 416.07 (M+H)* (100%) : HPLC : 96.6% -

IE&EY 14 : (2R,3S,5R)-2-(2,5-— & & £ )-5-(8-(H E & BE
E)-2,8- " F EEIE[4.5]32-2-K)VU & -2H- 0 05 -3- Bz
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E ] NH,
. o
Q n
OO
o

'H NMR : (CD;OD » 400 MHz) : 7.30-7.28 (m, 1H), 7.26-
7.22 (m, 2H), 4.74-4.71 (m, 1H), 4.30-4.24 (m, 1H), 3.87-
3.84 (m, 2H), 3.75-3.61 (m, 2H), 3.61 (s, 3H), 3.58-3.60
(m, 2H), 3.31-3.30 (m, 2H), 3.26-3.22 (m, 3H), 2.97-2.84
(m, 4H), 2.20-2.10 (m, 2H), 2.04-1.95 (m, 1H), 1.93-1.82
(m, 1H) ; ESI-MS : (+ve ) 464.0 (M+H)" (100%) ;

HPLC @ 95.32% -

L&Y 15 (2R,38,5R)-2-(2,5-Z & F £ )-5-(1-(H £ = B
EL )N & 0L B 36 [3,4-b]0E 0% -5 (1H) -5 ) VU & -2 H- 0L U -3 - i

NH,

'H NMR : (CD;OD » 400 MHz) : 7.30-7.26 (m, 1H), 7.22-
7.20 (m, 2H), 4.67-4.65 (d, 1H, J = 10Hz), 4.44-4.38 (m,
2H, 3.85-3.82 (m, 1H), 3.76-3.71 (m, 1H), 3.64-3.46 (m,
6H), 3.33-3.29 (m, 2H), 2.97 (s, 3H), 2.76-2.72 (m, 1H),
2.28-2.22 (m, 1H), 2.13 (q, 1H, J = 12 Hz), 1.96-1.92
(m,1H) ; ESI-MS : (+ve =) 402.1 (M+H)* (100%), 424.1

(M+Na)* (10%), : HPLC : 95.6% -

&% 16 (2R,35,5R)-2-(2,5-Z & F & )-5-(5-(H E w5 B
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B )N G0t g 37 [3,4-b]0E 0% -1 (2H) -5 )Y & -2 H- 0tk 07 -3-f%
© \&I“I O
'"H NMR : (CD;0D » 400 MHz) : 7.29-7.27 (m, 1H), 7.23-
7.20 (m, 2H), 4.65-4.63 (m, 2H), 4.47-4.44 (m, 1H), 4.14-
4.10 (m, 1H), 3.66-3.48 (m, 4H), 3.48-3.43 (m, 4H), 3.31-
3.25 (m, 1H), 2.69 (s, 3H), 2.65-2.62 (m, 1H), 2.42-2.32
® (m, 1H), 2.01-1.98 (m, 1H), 1.89-1.78 (m, 1H) ; ESI-MS :

(+ve # ) 402.1 (M+H)" (100%), 424 (M+Na)*; HPLC :

97.55% -

&% 17: 5-((3R,5S,6R)-5-Fr £ -6-(2,5- " & X E )N & -
2H-O 0% -3-%)-3,4,5,6-V0 & - 1H-0E B} 3 [3,4-c]0bog 2,2-—
f£1t9

NH,

o
/
$g0

'"H NMR : (CD;0D » 400 MHz) : 7.30-7.328 (m, 1H), 7.24-
7.20 (m, 2H), 4.66-4.65 (d, 1H, J =10 Hz), 4.40-4.38 (t,
1H, J = 6.8 Hz), 4.19-4.14 (m, 4H), 3.95-3.90 (m, 4H),
3.71-3.58 (m, 3H), 2.65-2.62 (m, 1H), 2.00 (q, 1H, J = 12
Hz) ; ESI-MS : (+ve # &) 371.0 (M+H)" (100%), 393.1
(M+ Na)® (55%) ; HPLC : 96.75% -
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(L& % 18: (2R,3S,5R)-5-(5-3 B £ 7 & Ot 0% 3 (3,4-c]0it
¥ -2 (1H)-2)-2-(2,5- = 4 3 2 ) 00 &, - 2 H- 0 0 -3- ¢

ReNe
'H NMR : (CD;0D > 400 MHz) : & 7.51-7.49 (m, 5H), 7.25-
7.23 (m, 1H), 7.22-7.20 (m, 2H), 4.59 (d, 1H, J= 10Hz),
4.39 (s, 2H), 4.37-4.34 (m, 1H), 3.98-3.95 (m, 1H), 3.88-
3.83 (m, 1H), 3.77 (t, 1H, J= 10.8Hz), 3.34-3.31 (m, 8H),
3.06-3.02 (m, 2H), 2.57-2.54 (m, 1H), 1.91-1.87 (q, 1H, J =
11.6Hz) ; ESI-MS : (+ve X ) 414.2 (M+H)" (100%) ;

HPLC : 96.32% -

&Y 19 (2R,38,5R)-2-(2,5-Z & 7 £ )-5-(6-(H % = Bk
H)-3,6-—RFEER[3.2.0] BE-3-A)UEG-2H- 7 -3-

'H NMR : (CD;0OD » 400 MHz) : & 7.31-7.29 (m, 1H), 7.25-
7.21 (m, 2H), 5.00-4.97 (m, 1H), 4.68 (d, 1H, J = 10.0 Hz),
4.44-4.40 (m, 1H), 4.18 (t, 1H, J = 8.4 Hz), 3.81-3.76 (m,
2H), 3.71 (d, 1H, J = 11.2 Hz), 3.65-3.62 (m, 1H), 3.59-
3.56 (m, 1H), 3.39-3.35 (m, 2H), 3.12-3.04 (m, 1H), 3.02
(s, 3H), 3.00-2.94 (m, 1H), 2.74-2.72 (m, 1H), 2.10 (q, 1H,

J = 12.0 Hz).; ESI-MS : (+ve & 7%) 388.10 (100%) (M+H)",
872228 -54 -
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410.05 (M+Na)* (20%) ;s HPLC : 96.02% -

it&% 20: (2R,38,5R)-2-(2,5-Z @& F & )-5-C-(F & &
E)-3,6-“ I FEEIR[3.2.0]52-6-F ) & -2H-0L 7 -3-fF

F
NH,
L
F O N-ST
el

'H NMR : (CD;OD » 400 MHz) : & 7.34-7.32 (m, 1H), 7.29-
7.26 (m, 2H), 5.01-4.98 (m, 1H), 4.68 (d, 1H, J = 10.0 Hz),
4.44-4.40 (m, 1H), 4.28-4.21 (m,1H), 3.98-3.83 (m, 2H),
3.74-3.70 (m, 2H), 3.65-3.59 (m, 1H), 3.55-3.48 (m, 2H),
3.33-3.29 (m, 2H), 3.07 (s, 3H), 2.61-2.58 (m, 1H), 1.88-
1.79 (m, 1H).; ESI-MS : (+ve & ) 388.15 (100%) (M+H)",
410.10 (M+Na)" (10%) ;: HPLC : 97.49% o

&% 21: N-(2-((3R,5S,6R)-5-F £ -6-(2,5- — & ¥ &) IT
& -2H-0E i -3-5 ) )\ & 3R A [tk i& -5-E ) B e = B B

'H NMR : (CD;0D > 400 MHz) : & 7.20-7.17 (m, 1H), 7.14-
7.11 (m, 2H), 4.56 (d, 1H, J = 10.0 Hz), 4.34-4.31 (m, 1H),
3.66-3.61 (m, 3H), 3.51-3.45 (m, 4H), 2.89-2.87 (m, 4H),
2.82-2.81 (m, 2H), 2.65-2.62 (m, 1H), 2.22-2.19 (m, 2H),
2.09-1.99 (m, 1H), 1.51-1.48 (m, 2H); ESI-MS : (+ve #&
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) 416.05 (M+H)" (100%) ; HPLC : 96.02% -

{E&% 22 (2R,38,5R)-5-(5-(FR N b #x & )-5,6- — = 0L 0% I
[3,4-c]0t 0% -2(1H,3H,4H)-%)-2-(2,5-— & % &)U & -2H- 1t
IR -3- B

'H NMR : (CD;OD » 400 MHz) : 7.04-6.98 (m, 3H), 4.55-
4.45 (m, 1H), 4.40-4.30 (m, 2H), 4.18-4.15 (m, 1H), 4.08-
4.07 (m, 2H), 3.54-3.53 (m, 4H), 3.40-3.38 (m, 1H), 3.25-
3.20 (m, 1H), 2.85-2.75 (m, 1H), 2.40-2.22 (m, 1H), 1.75-
1.60 (m, 1H), 1.55-1.40 (m, 1H), 0.83-0.81 (m, 2H), 0.78-
0.75 (m, 2H) ; ESI-MS : (+ve & ) 390.15 (M+H)"

(100%) ; HPLC : 95.86% -

it&® 23 (5-((3R,5S,6R)-5-fg £ -6-(2,5- 2 % 3 &)U & -
2H- O U -3-£5 )-5,6- = & Mtk 8% 36 [3,4-c] 0k 8% -2(1H,3H,4H)-

)R E)F i
20,0

'H NMR : (CD;OD » 400 MHz) : § 7.59-7.47 (m, 5H), 7.32-

7.28 (m, 1H), 7.26-7.22 (m, 2H), 4.72 (d, 1H, ] = 10.4 Hz),
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4.48-4.43 (m, 3H), 4.33-4.29 (m, 4H), 4.23-4.21 (m, 2H),
3.91-3.87 (m, 1H), 3.76 (t, 1H, J = 10.8 Hz), 3.66-3.60 (m,
1H), 2.79-2.75 (m, 1H), 2.08 (q, 1H, J = 11.6 Hz) : ESI-
MS : (+ve HE ) 426.15 (M+H)" (100%), 464.35 (M+K)*

(10%) ; HPLC : 95.70% -

{E&¥ 24: 1-(5-((3R,5S,6R)-5-F £ -6-(2,5- = & 3 £ )Y
® & -2H- Ot m -3- B )-5,6- = & Mt o& A6 [3,4-c] OE B -
2(1H,3H,4H)-£)-2-FH &£ K -1-F

EF; NH,
'
'H NMR : (CD;0D > 400 MHz) : & 7.28-7.24 (m, 1H), 7.20-
7.14 (m, 2H), 4.47 (d, 1H, J = 9.6 Hz), 4.36 (s, 2H), 4.25-
4.22 (m, 1H), 4.16 (s, 2H), 3.63 (s, 4H), 3.41 (t, 1H, J =
@ 108 Hz), 3.36-3.27 (m, 1H), 3.08-3.05 (m, 1H), 2.78-2.73
(m, 1H), 2.52-2.49 (m, 1H), 1.61 (q, 1H, J = 11.6 Hz), 1.12
(d, 6H, J = 6.4 Hz): ESI-MS : (+ve &) 392.20 (100%)

(M+H)+ ;s HPLC : 95.48% -
E&® 25: (5-((3R,5S,6R)-5-FF £ -6-(2,5- = 5 % £ ) /U &, -

2H- 0 0 -3-% )-5,6- = & 0k ¥ 3 [3,4-c] 0t 0% -2(1H,3H,4H)-
E)CEKE )R B

872228 . - 57 -
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'H NMR : (CD;0OD » 400 MHz) : 7.32-7.26 (m, 1H), 7.25-
7.22 (m, 2H), 4.70 (d, 1H, J = 10 Hz), 4.47-4.44 (m, 3H),
4.25-4.23 (m, 5H), 3.76-3.73 (m, 1H), 3.65-3.62 (m, 3H),
2.95-2.89 (m, 1H), 2.85-2.75 (m, 1H), 2.00 (q, 1H, J = 11.6
Hz), 1.95-1.90 (m, 2H), 1.78-1.77 (m, 4H), 1.67-1.64 (m,
2H) ; ESI-MS : (+ve f3) 418.2 (M+H)" (100%), 440.3

(M+Na)* ; HPLC : 95.64% -

{E&% 26 (5-((3R,5S,6R)-5-fF £ -6-(2,5- = & & £ )0 & -
2H- O 0 -3- £ )-5,6- — & 0t B 36 [3,4-c] 0t 1% -2(1H,3H,4H)-
E)ECE)F

'H NMR : (CD;0D > 400 MHz) : 7.33-7.30 (m, 1H), 7.25-
7.19 (m, 2H), 4.51 (d, 1H, J = 9.2 Hz), 4.41 (s, 2H), 4.30-
4.27 (m, 1H), 4.20 (s, 2H), 3.68 (s, 4H), 3.48-3.40 (m, 1H),
3.09-3.08 (m, 1H),2.53-2.50 (m, 1H), 1.88-1.76 (m, SH),
1.66-1.63 (m, 1H), 1.57-1.48 (m, 3H), 1.46-1.34 (m, 4H) ;
ESI-MS : (+ve # 3{) 432.2 (M+H)" (100%) ; HPLC :

95.2% -

872228 -58 -
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IE&% 27 (2R,38,5R)-2-(2,5- = & % £ )-5-(5-(F & £
£ )-5,6- = 4, 0t 0% S -[3,4-c]UE 0% -2(1H,3H,4H)-% )0 &, - 2H-
OEL o -3 - i

F N
Re

0

'H NMR : (CD;OD > 400 MHz) : 7.31-7.25 (m, 3H), 4.71
@ (4, 1H, J = 10.4 Hz), 4.43-4.39 (m, 1H), 4.23- 4.21 (m,
4H), 4.20-4.19 (m, 4H), 3.76 (s, 3H), 3.69-3.64 (m, 2H),
3.54-3.50 (m, 1H), 2.72-2.70 (m, 1H), 2.06-2.03 (m, 1H),;
ESI-MS : (+ve #&% 3% ) 380.10 (M)" (100%) ; HPLC :

95.07% -

(£ &% 28: (2R,3S,5R)-2-(2,5-~ i ¥ £ )-5-(5-(Z & £
£ )-5,6-= 4, 0 15 3 [3,4-c] % 1§ -2(1H,3H,4H)- % ) PU 45, -2H-
® umowm

'"H NMR : (D20 » 400 MHz) : 7.34-7.25 (m, 3H), 4.86 (d,
1H, ] = 10.4 Hz), 4.49-4.38 (m, 1H), 4.26-4.23 (m, 4H),
4.21-4.19 (m, 4H), 4.16 (q, 2H, J =7.2 Hz ), 4.10-4.07 (m,
1H), 3.85-3.74 (m, 2H), 2.83-2.85 (m, 1H), 2.15-2.06 (m,
1H), 1.28 (t, 3H, J = 14.4 Hz); ESI-MS : (+ve #& )

872228 -59-
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394.15 (M)" (100%) ; HPLC : 95.72% -

B )M & -

&% 29 1 (2R,3S,5R)-2-(2,5-Z & X E)-5-(5-(Z= & F &)
B g EL)-5,6-— & T 0% fF [3,4-c]0E 08 -2(1H,3H,4H)- £
H- 0t 08 -3 - i

'"H NMR : (CD;0D > 400 MHz): 7.30-7.27 (m, 1H),

7.21
4.26

3.30
1.58

(m, 2H), 4.49 (d, 1H, J = 10 Hz), 4.40 (s, 4H),
(m, 1H), 3.72-3.67 (m, 4H), 3.46-3.44 (m, 1H),
(m, 1H), 3.11-3.06 (m, 1H), 2.53-2.50 (m, 1H),

7.25-
4.28-
3.31-
1.67-

(m, 1H) ; ESI-MS : (+ve #&£ 3z ) 454.1 (M+H)"

(100%) s HPLC : 96.5% -

g

&% 30: (2R,35,5R)-2-(2,5-Z @& & & )-5-(5-(ZL & 4
E)-5,6-Z & UL & MG [3,4-c]ME 8% -2(1H,3H,4H)-& ) & -2H-
ULt g -3 - B

'"H NMR : (CD;0OD > 400 MHz) : & 7.32-7.29 (m, 1H), 7.26-

7.23
4.30

872228

(m, 2H), 4.72 (d, 1H, J = 10.4 Hz), 4.46-4.44 (m, 1H),

-4.22 (m, 8H), 3.91-3.86 (m, 1H), 3.76 (t, 1H, I

-60 -
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Hz), 3.66-3.60 (m, 1H), 3.18 (q, 2H, J = 7.2 Hz), 2.78-2.75
(m, 1H), 2.09 (q, 1H, J = 11.6 Hz), 1.37 (t, 3H, J = 7.2
Hz) ; ESI-MS : (+ve #3) 414.1 (100%)(M+H)* ; HPLC :

95.48% -

iE&% 31: (2R,3S,5R)-2-(2,5-Z_ F X & )-5-(5-(BE R E
B £ )-5,6-— & 0ff 5% 36 [3,4-c]Utt 0% -2(1H,3H,4H)- & ) /U & -
® 2H- 0 08 -3 - 7

F N )
NS
.S

§Y
'H NMR : (CD,OD + 400 MHz) : & 7.25-7.22 (m, 1H), 7.18-
7.14 (m, 2H), 4.42 (d, 1H, J = 9.6 Hz), 4.23-4.20 (m, 5H),
3.60 (s, 4H), 3.49-3.35 (m, 2H), 3.24-3.18 (m, 1H), 3.06-
3.00 (m, 1H), 2.46 (d, 1H, J = 12.0 Hz), 1.35 (q, 1H, J =
@ 116 Hz), 1.35(d, 6H, ] = 6.8 Hz); ESI-MS : (+ve & 3%)
428.20 (100%) (M+H)* ; HPLC : 95.52% o

IE&Y 32: (2R,3S,5R)-2-(2,5-— & F E)-5-(5- (X E & g
) 0O =,

B )-5,6-— & b 0% 36 [3,4-c] 0t 0% -2(1H,3H,4H)- &
IEE oRg -3 - B

872228 -61-
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'H NMR : (CD;OD » 400 MHz) : 7.89-7.87 (m, 2H), 7.70-
7.59 (m, 3H), 7.27-7.20 (m, 3H), 4.65-462 (m, 1H), 4.35-
4.32 (m, 1H), 4.20-4.10 (m, 4H), 4.09-4.00 (m, 4H), 3.72-
3.57 (m, 3H), 2.67-2.65 (m, 1H), 1.96-1.93 (m, 1H) ; ESI-

S : (+ve HE) 462.15 (M+H)" (100%), 484.10 (M+Na)”

(25%) ; HPLC : 96.69% -«

=y % : (2R,3S,5R)-2-(2,5- Z A FEE)-5-(5-((4-FA £ &)
Fi% B 2 )-5,6- — & ML % 3 [3,4-c]ME 08 -2(1H,3H,4H)-& ) U & -

2H-0H; 07§ -3 - B
F
© NH,
ro,
{ N\s//o
O

'H NMR : (CD;0D » 400 MHz) : 8.00-7.96 (m, 2H), 7.42-
7.38 (m, 2H), 7.29-7.25 (m, 1H), 7.23-7.18 (m, 2H), 4.44
(d, 1H, J = 10 Hz), 4.21-4.19 (m, 1H), 4.16 (s, 4H), 3.54-
3.53 (m, 5H), 3.25-3.20 (m, 1H), 3.02-3.00 (m, 1H), 2.44-
2.437 (m, 1H), 1.56-1.53 (m, 1H); ESI-MS : (+ve =)

480.2 (M+H)* (100%) ; HPLC : 95.5% -
&% 34 4-((5-((3R,5S,6R)-5-fF ¥ -6-(2,5-— HF F &)
& -2H- Ot W -3- B )-5,6- = & WML 0§ 36 [3,4-c] Wt Bg -2

(1H,3H,4H)-E )E B E )X HIE

872228 -62 -
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F

4]
N:,SI’
L
'CN

'"H NMR : (CD;0OD > 400 MHz) : § 8.07 (dd, 2H, J,= 2.0
Hz, J,= 6.8 Hz), 8.01 (dd, 2H, J,= 2.0 Hz, J,= 6.8 Hz),
7.30-7.22 (m, 3H), 4.69 (d, 1H, J = 10.0 Hz), 4.40-4.36 (m,
1H), 4.23-4.17 (m, 8H), 3.88-3.84 (m, 1H), 3.71 (t, 1H, J =
10.8 Hz), 3.63-3.57 (m, 1H), 2.74-2.71 (m, 1H), 2.07 (q,
1H, J = 12.0 Hz): ESI-MS : (+ve f& =) 487.15 (M+H)"

(100%) ; HPLC : 96.23% o

{E&% 35: (2R,38,5R)-2-(2,5-Z & EX E)-5-(5-(4-(=Z=&H F
g E )X K )iE B A )-5,6- = & ok g I [3,4-c] 0t K -
2(1H,3H,4H)- % )V & -2 H- 0t 75 -3 -

F
NH,

P

'H NMR : (CD;0D > 400 MHz) : & 7.99 (d, 2H, J = 8.8 Hz),
7.51 (d, 2H, J = 8.4 Hz), 7.23-7.20 (m, 1H), 7.17-7.13 (m,
2H), 4.40 (d, 1H, J = 10.8 Hz), 4.15-4.12 (m, 5H), 3.49 (s,
4H), 3.36-3.33 (m, 1H), 3.22-3.18 (m, 1H), 2.99-2.93 (m,
1H), 2.42-2.39 (m, 1H), 1.50 (q, 1H, J = 11.2 Hz): ESI-
MS : (+ve ) 546.25 (100”) (M+H)" : HPLC : 96.75% -

{E& % 36 : (2R,3S,5R)-2-(2,5- & % 2 )-5-(5-((2,4-= &
872228 -63-
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7 B )EE R B )-5,6-— & 0 % I [3,4-c]0t 0% -2(1H,3H,4H)- &)
Vg & -2H-0t 7R -3 - B

'H NMR : (CDCl; » 400 MHz) : 7.96-7.90 (m, 1H), 7.15-
7.11 (m, 1H), 7.06-7.69 (m, 4H), 4.20-4.12 (m, 6H), 3.59
(s, 4H), 3.31 (t, 1H, J = 10.8 Hz), 2.94-2.89 (m, 1H), 2.84-
2.78 (m, 1H), 2.37-2.33 (m, 1H), 1.36 (q, 1H, J = 12 Hz) ;
ESI-MS @ (+ve #& 3% ) 498.15 (M+H)" (100%), 520.20

(M+Na)*; HPLC : 96.95% -

.

L&# 37 (2R,3S,5R)-2-(2,5-Z ® &£ )-5-(5-H F i ff &

NEER T [c]ME 18 -2(1H)-£ ) D0 & -2 H- 0t 7 -3- %

F
NH,
t Jf\'l /
N2
VS
o
CH,

'H NMR : (CD30D > 400 MHz) : 7.76-7.74 (d, 2H, J =

.

8.0 Hz), 7.43-7.41 (d, 2H, J = 8.0 Hz), 7.27-7.20 (m, 3H),
4.65-4.62 (m, 1H), 4.33-4.31 (m, 1H), 4.16-4.05 (m, 8H),
3.78-3.70 (m, 1H), 3.64-3.55 (m, 2H), 2.67-2.65 (m, 1H),
2.42 (s, 3H), 1.97-1.94 (m, 1H) ; ESI-MS : (+ve & z%)
476.20 (M+H)" (100%) ; HPLC : 95.16% -

872228 - 64 -
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t&% 38: (2R,3S8,5R)-2-(2,5-Z & F & )-5-(5-((4-F & £
7= A )b B AL )-5,6-Z | b ug A6 [3,4-c]ME 0% -2(1H,3H,4H)- &)

g7 -2H - -3

F O

\ /
N. é/o
S
OCH,4

'"H NMR : (CD;0D > 400 MHz) : 7.84-7.81 (m, 2H), 7.29-
® 2 (m, 3H), 7.15-7.12 (m, 2H), 4.68 (d, 1H, J = 10.4 Hz),
4.37-4.33 (m, 1H), 4.17- 4.1 (m, 8H), 3.88 (s, 3H), 3.80-
3.78 (m, 1H), 3.68-3.61 (m, 2H), 2.72-2.68 (m, 1H), 2.06-
1.99 (m, 1H) ; ESI-MS : (+ve ## =& ) 492.2 (M+H)"

(100%) : HPLC * 95.67% -

&% 39 (2R,3S,5R)-2-(2,5-Z ®| AE & )-5-(5-(4-F & &
L )R BE B )-5,6-Z & Mk 0% 3f [3,4-c]ME 8% -2(1H,3H,4H)- %)
& -2H- 0t 17 -3-fF

.
T

+

4

®
E

T F

oy
'H NMR : (CD;0D :» 400 MHz) : 7.81 (d, 2H, J = 8.4 Hz),
7.50 (d, 2H, J = 8.4 Hz),7.29-7.21 (m, 3H), 4.50 (d, 1H, ] =
10 Hz), 4.36-4.31 (m, 1H), 4.17- 4.19 (m, 4H), 4.01- 3.97
(m, 4H), 3.62- 3.55 (m, 3H), 3.31-3.01 (m, 1H), 2.63-2.61
(m, 1H), 1.93-1.90 (m, 1H), 1.30 (d, 6H, ] = 6.8 Hz) ; ESI-

872228 - 65 -
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MS : (+ve =) 504.25 (M)* (100%) ; HPLC : 97.13% -

it&% 40 : (2R,38,5R)-2-(2,5-Z ® FE E)-5-(5-(4-(=Z & H
H) ¥ K )R B K )-5.6- = & Wb og A [3,4-c] W B -
2(1H,3H,4H)-£ )IU & -2 H- 0t} 17 -3- %

F

! ®
'H NMR : (CD;OD » 400 MHz) : & 8.11 (d, 2H, J= 8.4 Hz),
7.97 (d, 2H, J= 8.4 Hz), 7.29-7.21 (m, 3H), 4.67 (d, 1H, J =
10.0 Hz), 4.37-4.34 (m, 1H), 4.27-4.23 (m, 4H), 4.12-4.09
(m, 4H), 3.79-3.72 (m, 1H), 3.65 (t, 1H, J = 10.8 Hz), 3.58--
3.57 (m, 1H), 2.68-2.65 (m, 1H), 2.00 (q, 1H, J = 11.6
Hz) ; ESI-MS : (+ve ## ) 530.25 (M+H)" (100%)
HPLC : 95.73% -

®

&% 41 : (2R,3S,5R)-5-(5-Z B & -5,6-— & Ok 18 I [3,4-
c]itt 0% -2(1H,3H,4H)- 5 )-2-(2,5-Z & % A ) U & -2 H- 0tk 15 -3 -
57

'H NMR : (CD;0OD » 400 MHz) : 7.20-7.09 (m, 3H), 4.58

(s, 1H), 4.30-4.28 (m, 2H), 4.20-4.10 (m, 3H), 3.63-3.61

872228 : - 66 -
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(m, 4H), 3.40-3.35 (m, 1H), 2.97-2.94 (m, 2H), 2.42-2.38
(m, 1H), 2.13 (s, 3H) 2.10-2.08 (m, 1H) ; ESI-MS : (+ve f#
) 364.10 (M+H)" (100%) ; HPLC : 96.52% -

it&% 42 (2R,3S,5R)-2-(2,5-Z & K £ )-5-(5-(E T & 15
B B )-5,6-— & 0L 0% A [3,4-c]0E 88 -2(1H,3H,4H)- & ) U & -
2H -0t 7 -3 - i

‘
o S x
re
9!
%OSU\
'"H NMR : (CD;OD » 400MHz) : - 7.31-7.27 (m, 1H), 7.24-
7.20 (m, 2H), 4.67 (d, 1H, J = 10.0 Hz), 4.42-4.40 (m, 1H),
4.22 (s, 4H), 4.16-4.12 (m, 4H), 3.77-3.72 (m, 1H), 3.70 (t,
1H, J = 10.8 Hz), 3.61-3.56 (m, 1H), 2.99 (d, 2H, J = 6.8
Hz), 2.73-2.70 (m, 1H), 2.24 (hep, 1H, J = 6.4 Hz), 2.02 (q,
@ !H. J=11.6Hz), 1.11 (d, 6H, J = 6.8 Hz) - ESI-MS : (+ve

=) 442.15 (M+H)" (100%) ; HPLC : 98.12% -

{E&# 43 5-((3R,5S,6R)-5-f £ -6-(2,5- = 4 3 £ ) U &, -
D H-OH 0 -3 - )P0 4, - 1 H-0 03 3F [3,4-c ] 08 2,2-= &AL W

F
NH,

F Q %
S\;—'O

[¢]

'H NMR : (D,0, 400MHz) : - & 7.35-7.28 (m, 3H), 4.86 (d,

1H, J= 10.4Hz), 4.53-4.51 (m, 1H), 4.14-4.05 (m, 2H),

872228 - 67 -



1500613

3.86-3.74 (m, 3H), 3.60-3.52 (m, 2H), 3.47-3.43 (m, 4H),
3.34 (d, 2H, J= 14Hz), 2.90-2.88 (m, 1H), 2.14-2.11 (m,
1H) » ESI-MS : (+ve & =) 373.1 (M+H)* (100%) ; HPLC :

95.61% -

&% 44 : (2R,3S,5R)-2-(2,5- " & % £ )-5-(5,6-— & " 1%
N [3,4-c]0t 0& -2 (1H,3H,4H)-£ )0 &, -2H- 0t 18§ -3 -7

QO

F

%

'H NMR : (D,0, 400MHz) : - & 7.34-7.25 (m, 3H), 4.87 (d,
1H, J= 12Hz), 4.52-4.48 (m, 1H), 4.43-4.40 (m, 4H), 4.24
(s, 4H), 4.13-4.09 (m, 1H), 3.82 (t, 1H, J= 11.2 Hz), 3.78-
3.74 (m, 1H), 2.88-2.85 (m, 1H), 2.13 (q, 1H, J = 12Hz) »
ESI-MS : (+ve #& 5t) 322.1 (M+H)" (100%) ; HPLC :

95.44% -

it& 45 5-((3R,5S,6R)-5-fig £ -6-(2,5-Z & F &)U = -
2H- O 0§ -3- £ )-N- 3 £ -3,4,5,6- V0 & 0t 0% 3F [3,4-c] 0t 0% -

@@%Q

'H NMR : (CD;0D > 400MHz) : - § 7.30-7.21 (m, 7H), 7.04

872228 -68 -



1500613

(t, 1H, J= 7.4Hz), 4.73 (d, 1H, J= 10.4Hz), 4.45-4.43 (m,
1H), 4.29-4.26 (m, 8H), 3.93-3.90 (m, 1H), 3.76 (t, 1H, J=
10.8Hz), 3.67-3.60 (m, 1H), 2.82-2.79 (m, 1H), 2.08 (q,
1H, J= 12Hz) - ESI-MS : (+ve & = ) 441.1 (M+H)"
(100%) ; HPLC : 96.20% -

&% 46 N-((2R,3S,5R)-2-(2,5- " & F £ )-5-(5-(F & =
o i B<)-5,6- — & 0L 0% 36 [3,4-c] 0t 0% -2(1H,3H,4H)- & ) & -
2H-0E 1 -3-F) 2 B Bz

'"H NMR : (CDCl; > 400MHz) : - & 7.28-7.19 (m, 1H), 7.00-
6.92 (m, 2H), 5.45 (d, 1H, J= 9.2Hz), 4.38 (d, 1H, J=
10Hz), 4.22-4.18 (m, 1H), 4.14 (s, 4H), 4.12-4.03 (m, 1H),
® 3.55 (s, 4H), 3.36 (t, 1H, J= 10.8Hz), 3.01-2.94 (m, 1H),
2.86 (s, 3H), 2.48-2.44 (m, 1H), 1.82 (s, 3H), 1.50 (q, 1H,
J= 11.6Hz) - ESI-MS : (+ve =) 442.1 (M+H)* (100%) ;

HPLC : 96.44% -
&% 47 N-((2R,3S,5R)-5-(5-Z B £ -5,6- = &, 0t 0% i
[3,4-c]Mt & -2(1H,3H,4H)-£)-2-(2,5- = & F &)U & -2H-

" -3-7 ) Z B Bg

872228 - 69 -
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'H NMR : (CDCl; » 400MHz): - § 7.24-7.19 (m, 1H), 7.00-
6.93 (m, 2H), 5.43 (d, 1H, J= 9.2Hz), 4.39 (d, 1H, J=
10Hz), 4.20 (s, 5H), 4.09-4.07 (m, 1H), 3.57 (s, 4H), 3.37
(t, 1H, J= 10.8Hz), 3.01-2.95 (m, 1H), 2.49-2.45 (m, 1H),
2.07 (s, 3H), 1.83 (s, 3H), 1.48 (q, 1H, J= 11.6Hz) - ESI-
MS : (+ve #E ) 406.1 (M+H)* (100%) : HPLC : 96.44% o

&% 48 : 5-((3R,5S,6R)-5-fF & -6-(2,5-Z HA X E )UK -
2H-ME g -3-%5)-3,4,5,6- 00 & Ot 08 3G [3,4-c )0 08 -2(1H) - B

F
i CL
o N
/
N‘CH

'H NMR : (CD;0OD » 400MHz) : - & 8.25 (s, 1H), 7.31-7.28

(0]

(m, 1H), 7.24-7.20 (m, 2H), 4.71 (d, 1H, J = 10.0 Hz),
4.46-4.42 (m, 3H), 4.31-4.23 (m, 6H), 3.89-3.85 (m, 1H),
3.76 (t, 1H, J= 10.8Hz), 3.65-3.59 (m, 1H), 2.78-2.75 (m,
1H), 2.08 (q, 1H, J = 11.6 Hz).; ESI-MS : (+ve £ =) 350.1
(M+H)" (100%) ; HPLC : 98.78% -

&% 49 (2R,3S,5R)-2-(2,5-Z & & & )-5-(5-(N-(4-H £
7 R B B )-S-FF ES fE on B R AR )-5.6-Z & Wb B Ak [3,4-c] 0 0%

-

872228 -70 -
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-2(1H,3H,4H)-£ )P0 &, -2 H-0t} 05 -3 -

'H NMR : (CD;OD » 400MHz) : - & 7.80 (d, 2H, J= 8.0Hz),
7.36 (d, 2H, J= 8.0Hz), 7.31-7.29 (m, 1H), 7.24-7.21 (m,
2H), 4.70 (d, 1H, J = 10.0 Hz), 4.41 (d, 1H, J= 8.0Hz),

@ 434-4.31 (m, 4H), 4.15 (s, 1H), 3.74-3.70 (m, 2H), 3.64-
3.58 (m, 1H), 3.24 (s, 3H), 2.74-2.71 (m, 1H), 2.42 (s, 3H),
2.05 (q, 1H, J = 11.6 Hz).; ESI-MS : (+ve R ) 553.2
(M+H)" (100%) ; HPLC : 97.39% o

&% 50 1-(5-((3R,58,6R)-5-fF £ -6-(2,5-— & % £ ) [U
@ -2H- 0t W -3- B )-5,6- — & Ok 0% 3 [3,4-c] M o8 -
2(1H,3H,4H)-#)-2,2,2- = % Z ¥

'H NMR : (CD;OD > 400MHz) : - & 7.31-7.27 (m, 1H),
7.24-7.20 (m, 2H), 4.70 (d, 1H, J = 10.0 Hz), 4.57 (s, 2H),
4.44-4.39 (m, 3H), 4.21 (s, 4H), 3.82-3.69 (m, 2H), 3.64-
3.57 (m, 1H), 2.75-2.72 (m, 1H), 2.04 (q, 1H, J = 11.6
Hz).; ESI-MS : (+ve 2 3{) 418.2 (M+H)" (100%) ; HPLC :
99.18% -
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EHEEREREF  ETFIEEWE-2)ATEEHETHEY-]
HEENINARE RPRETHEENBERELKE  EEX

b B (R 3 AL T 8 48
52 :
1IE&Y GEHE IUPAC £478%
51 L (2R,3S,5R)-5-(5- GBI R EL) <
N GIHIE AL [3,4-CIIEIE -2(1H)-£5)-2-
ST, (2,5-Z ) U4, -2 H-0E -3
v
52 i (2R,3S,5R)-2-(2,5- & FEE)-5-(5-

(RAEEREES) 7S gL [3,4-c]
IpERE -2(1H)-55) P9 -2 H- 0L -3 -

53

(2R,3S,5R)-2-(2,5- — S8 5 EL)-5-(5-
(BT Belali 2) 7S g IHnE 3tz [3,4-c]
0L R-2(1H)-EL) PO -2 H-MEL0g - 3- i

54 gﬁ
/. NH;
Q

(2R,3S,5R)-5-(5-GRREFE)/ =,
NEL &SI [3,4-c]0tE i -2(1H)- ) -2-
(2,5- &K VUE -2H-MHE R -3-

55 1

(5-((3R,5S,6R)-5-BEE-6-(2,5- — &
ZEL) VIS -2H-0EERE-3-EL) /S &t
G [3,4-c]ittr-2(1H)- B (RN
£) B

56 © -

5-((3R,5S,6R)-5-Bit-6-(2,5-— &
B ) VU R -2H-0EE g -3-25) /S & It
0% 37 [3,4-c 0t -2 (1 H)- 72 B2 B B

872228
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57

(2R,3S,5R)-2-(2,5- — & A EL)-5-(5-
FR AN S L0 I [3,4-c]PLE K -
2(1H)-£) V& -2H- 0t 0pg - 3-

58

(2R,3S,5R)-5-(5- (B FH£L)-5,6-
— LA (3,4-c] 0L -
2(1H,3H,4H)-%5)-2-(2,5- — . 5H)
Y- 2H-0HE0Rg-3-

59

(2R,3S,5R)-2-(2,5- ~ EIEEL)-5-(5-
FREL-5,6- @ Itho& 1 [3,4-c] 0L -

2(1H,3H,4H)-%£5) U0 & -2 H- DR 3-

s

60

(2R,38,5R)-5-(5-CGRPN E:hmfiAs)-
5,6- Z g ILEIE L [3,4-c]0EE 0 -
2(1H,3H,4H)-£5)-2-(2,5- ~ F3E5)
O 65,2 H-THL 03B

61

1-(5-((3R,5S,6R)-5-FEE-6-(2,5-—
AR & -2H-0H0R-3-5)-5,6-—
FLEIE A [3,4-c]0EE I -
2(1H,3H,4H)-£5)-3-F £ T-1-EF

62

2-((3R,5S,6R)-5-fHE-6-(2,5- — 4.
A KLU - 2H-0EE RS -3 - 5L ) PO s Atk
D& [3,4-c P8 -1,3(2H,3aH)- —

63

5-((3R,5S,6R)-5-FiE-6-(2,5- — &,
AF5) IO & -2 H-DLE R -3- B ) T itk
&G [3,4-c]0HE0&-1,3(2H,3aH)- —FH

64

5-((3R,5S,6R)-5-JEkE-6-(2,5- &
A HEL) U w - 2H-0EE R -3-5)-2- B
PO LEOR I/ [3,4-c 0L -
1,3(2H,3aH)-— &

65

5-((3R,5S,6R)-5-FtEL-6-(2,5-— &
ZF) U0 & -2 H-0EE g 3- L) -2-(FR L
BERRES ) IO St IE A6 [3,4-c 0L -
1,3(2H,3aH)-

872228
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66

5-((3R,5S,6R)-5-HirkE-6-(2,5- — 4

EDUE-2H-1EE R -3-55)-2-GR A
FLhsf AL ) VU Gt I [ 3,4-cJ0EL IS -
1,3(2H,3aH)- —

67

(2R,3S,5R)-2-(2,5- — @A Ek)-5-
(2,7- " F IR [4.4] F-2-F)VUE -
2H-tL -3 -

68

(2R,3S,5R)-2-(2,5- B FEE)-5-(7-
FHEE-2,7- SR [4.4) £-2- )
- 2H-0HE0Rg-3-Fr

69

(2R,3S,5R)-5-(7-(FBFN ELEHEL)-2,7-
TR FEIR[4.4])T-2-55)-2-(2,5- &,
SEELD VU -2 H-THE IR -3 -t

70

(2R,3S,5R)-5-(7-(GB K B hEEREL)-
2,7- —EFEIE[4.4) F-2-55)-2-(2,5-
T EAE) VS -2H-0H - 3-

71

(2R,3S,5R)-5-(7-GBR E SRR E)-
2,7-— EFEE[4.4)F-2-50)-2-(2,5-
AR -2H- LR -3- B

72

(2R,3S,5R)-2-(2,5- Z & FEL)-5-(7-
(BEREEERE)-2,7- — 5 5EIE[4.4]
F-2-£) VU -2H-HE I3 -

73

(2R,3S,5R)-2-(2,5- B 3EH)-5-(7-
(ZEFE)EE)-2,7- 552
[4.4)F-2-45) P - 2H- DL 0Rg-3 -2

74

(2R,3S,5R)-2-(2,5- Z &K EL)-5-(
- |H-IHEBE 317 [3,4-c ]t BE-2(3H)-
E) P -2 H- 0tk irg - 3- e

75

(2R,3S,5R)-2-(2,5- — & K EL)-5-(5-
BHEL X - TH-OE BRI [3,4-cJOHEOE -
2(3H)-Z) V0 &, -2H- 0L Rg-3- 7

872228
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76

(2R,3S,5R)-5-(5-(FRREHE) A&
-1H-OEEBE N [3,4-c]0EEDE -2 (3H) - £)-
2-(2,5- A ) T -2 H-OtL - 3-

i

77

(2R,38,5R)-5-(5-(FR N A hefiAL) /N
- |H-IEE0% 37 [3,4-¢ ]t BE-2(3H)-
£)-2-(2,5- _F AE) U -2H- 0t
3-f5z

78

(2R,3S,5R)-2-(2,5- ~ EIEEL)-5-(5-
(A ERERGE) 7N - TH-MhE
[3,4-c]UttBE-2(3H)-E5) U -2 H- Atk
IRg -3

79

1-(2-((3R,5S,6R)-5-FE-6-(2,5-—
&R IO &R -2H-0EE IR -3- B0 /S &
1H-REOZ G [3,4-c]0ttmE-S(6H)-£5)-
2-BFEN-1-Ff

80

(2R,3S,5R)-2-(2,5- & AE)-5-(5-
(F T EbliiF) /N G- 1H-LIE
[3,4-CIMHL0E-2(3H)- ) PU -2 H-t
IRg-3-f&

81

(2R,3S,5R)-2-(2,5- — G HEE)-5-(
&~ | H-0E0& S [3,4-c]OtEBE -5 (6 H) -
£ -2 H-0HE IR - 3 -z

82

(2R,3S,5R)-2-(2,5- — & 7 HE)-5-(2-
FRE /N g - TH-0 R AG [3,4-cHHEoE -
5(6H)-£k) VU & -2H-0EE RS -3- B

83

(2R,38,5R)-5-(2-CRAZEFE) N E,
- TH-BELB& N7 [3,4-c]0LBE - 5(6H)-£5)-
2-(2,5- @ AEL) g -2 H-HE RS- 3-

i3

84

(2R,3S,5R)-5-(2-CRN Ebmfifz 55) 7~
- 1H-DEERE 112 [3,4-c UL g -5 (6H)-
£)-2-(2,5- Z @A) U & -2H- 1L IR
3

872228
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85

(2R,38,5R)-5-(2-(FR K A TR Es) 7}
- 1H-DEB& NI [3,4-c] L BE-5(6H)-
E)-2-(2,5- ZF A E) U -2 H-IEE R
3-fF

86

(2R,3S,5R)-2-(2,5- & FEEL)-5-
(4,5,6,7-VU - 1 H-0tE i 317 [ 3,4-c 0Lk
IE-2(3H)-#) VU & -2H- 1L Ig- 3-

87

(2R,3S,5R)-2-(2,5- — 55 55 £E)-5-(5-
R EL-4,5,6,7-TU4R- | H-IHIZ 3 [3,4-
c]itbE-2(3H)-E) U S -2 H-MLE - 3-
e

88

(2R,38,5R)-5-(5-CRAZF £)-
4,5,6,7-T0 4 - 1H-DEOR S [3,4-c]0tE 0
-2(3H)-£5)-2-(2,5- Z @A E) IS -
2H-PHm-3- i

89

(2R,3S,5R)-5-(5-(GR A Bl AL )-
4,5,6,7-VUe -1 H-0tLBE NG [ 3,4-c]0tEnE
-2(3H)-£)-2-(2,5- —&mAE)UE-
2H-0HIRg-3- B

90

(2R,3S,5R)-2-(2,5- & EL)-5-(5-
(BREEEEES)-4,5,6,7-VU% - 1H-
DEEO& 37 [3,4-c]OEEBE-2(3H)-ES) U & -
2H-DEEIRg-3-

91

(2R,3S,5R)-2-(2,5- & A HE)-5-(5-
(ERELREREED)-4,5,6,7-T0 & - 1H-0
&30 [3,4-c ]t RE-2(3H)-EL) U &-
2H-It - 3- g7

92

1-(2-((3R,5S,6R)-5-B&E-6-(2,5-—
ERE) Y& -2H-0th-3-55)-
2,3,6,7-V04- 1 H-IHEE& 36 [3,4-C]OHEBE
-S(4H)-#)-2- B -1

93

(2R,3S,5R)-2-(2,5- — S £L)-5-(5-
(B T EmEERED)-4,5,6,7-T0% - 1H-
NEL BN [3,4-c]IEEDE-2(3H)- ) TU -
2H-0th g -3 -

872228
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94

(2R,3S,5R)-2-(2,5- — @ £k)-5-
(2,3,6,7-D0%- 1 H-DHEBE A [3,4-c]0HE
IE-5(4H)-F£L ) &-2H-0fE RS - 3- i

95

(2R,3S,5R)-2-(2,5- — & 7 HE)-5-(2-
FR£L-2,3,6,7-PU&- 1 H-0EE R SIf [ 3,4-
cJOtLEE-5(4H)-£5) MU -2 H- 0L - 3-
g

96

(2R,3S,5R)-5-(2-(GRPT AL FR 2)-
2,3,6,7-PUe -1 H-0EB& 3 [3,4-¢]AtEIE
-S(4H)-£5)-2-(2,5- Z AL IUE -
2H-H0-3-B

(2R,38,5R)-5-(2- G ERREEL)-
2,3,6,7-PU% -1 H-0EERE 37 [ 3,4-c]OLE0E
S(AH)2)-2-(2,5- “IRFIE) U
2H-OH -3

98

(2R,38,5R)-5-(2- (R LA AL )-
2,3,6,7-T04R- 1 H-DHEB& 31 [3,4-c ]t E
-5(4H)-)-2-(2,5- ZFAFE) U -
2H-IHRE-3-

99

(2R,3S,5R)-2-(2,5- & FEL)-5-(2-
(A ELREEEED)-2,3,6,7- VU .- 1H-NHE
13 [3,4-c]oHE0E -5 (4H)- ) U = -
2H-0HEIRE-3-fF

100

(2R,3S,5R)-2-(2,5- — & 7 5E)-5-(I”
&- |H-BEG I [ 3,4-c]0tbi% - S(3H)-
E)VU & -2 H-HEiRg- 3 -z

101

(2R,3S,5R)-2-(2,5- ~ I EL)-5-
(1H-BEM7 N [3,4-c]0tErE -
5(3H,4H,6H)-%5)IU45-2H-0H0R-3-
et

102

(2R,3S,5R)-2-(2,5- &K E)-5-(N
FLLIE G [3,2-b]0E - 1 (2H)-E5) MY
- 2H-0L0Rg -3 -

872228
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(2R,3S,5R)-2-(2,5- — & EL)-5-(4-
BR R 7S OIS L [3,2-b]EE DK -
1(2H)-£5) P& -2H- kL 0g- 3- i

(2R,38,5R)-5-(4-GRAEHE)/ &
OEL &G 3,2-b] IEE D% - 1 (2H)-£L)-2-
(2,5- &K E) VU4 -2H-IHEIRg-3-f

(2R,3S,5R)-2-(2,5- — & 3 Eh)-5-(4-
(B B ) /S SR [3,2-b] 0t
1% -1(2H)-£5) P & -2 H-0HE0Rg- 3 -

(2R 3S,5R)-5-(4- (B A RERRE) <
U 3 3,2-b]0HE S - 1 (2H)-55)-2-
(2,5- S VU4, 2 H- L3

(2R,3S,5R)-2-(2,5- — & JEEL)-5-(4-
(BN EREEEEL) /ST [3,2-b]
OEEO& - 1(2H)-£L) PU -2 H-OELRg - 3- it

103 ©
NH,
F @5?
104 é
NH,
F QN N\/A
105 é :
NH,
)
N N(;,Sio
106 é
NH,
g0
107 ©
)
N N\S/,o
o”j/
108 1

(2R,3S,5R)-5-(4-CGRIXEERARE) /N
IO [3,2-b]0tE R - 1(2H)-5)-2-
(2,5- ZHAE) VIS -2H-MLEmE-3-fiz

109 E;I
F ’Q@ 0

1-(4-((3R,5S,6R)-5-FiE-6-(2,5-—
FAE IO & -2H-0EE R -3-25) 7S &
NELRE T/ [3,2-b]0EE - 1 (2H)-E)-2-FF
FHA-1-Ff

110 1
¥

(4-((3R,5S,6R)-5-HrEL-6-(2,5- — &
7Kk U -2 H-0EE R - 3- B ) 7N w=th
0% 37 [3,2-b]PEE 0% - 1(2H)-E) (RN
) B e

111 F

4-((3R,58,6R)-5-f5E-6-(2,5- &,

© & SO -2 H-OH - 3-55)- N
F oy NT“V %7‘25\,“&“@3‘[@[3,2@]”&”@-1(2H)-
° HHEE
872228 -78-
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112

F g:t]‘T:f;:l"

(2R,3S,5R)-2-(2,5- — &K EL)-5-
(2,3,5,6-I0 G L& [3,2-b]0HE 1S -
1(4H)-£L) IO & -2 H-0HE0Rg- 3- iz

113

(2R,3S,5R)-2-(2,5- — 3 EL)-5-(4-
BEL-2,3,5,6- PO G Ith el [3,2-b]att
0% - 1(4H)-E) VU & -2 H- 0L iR - 3-

114

(2R,38,5R)-5-(4-CGRNEFE)-
2,3,5,6-P0 @ LB If [ 3,2-b] LR -
1(4H)-5)-2-(2,5- ZH IR E) U E -
2H-MtERg-3-f

115

(2R,3S,5R)-2-(2,5- ~ E 3 E)-5-(4-
(FA EshElEEL)-2,3,5,6- DU m L 0g T
[3,2-b]PEEDE - 1(4H)-55) U -2 H-0Lk:
URg-3-fi

116

(2R,3S,5R)-5-(4-(GRIN Eshmfi R )-
2,3,5,6-U0 G AL AL [3,2-b ] IEE i -
1(4H)-55)-2-(2,5- Z&HAE) U &
2H-DHLIRg-3- 7

117

(2R,3S,5R)-2-(2,5- " &S EL)-5-(4-
(BREEERE)-2,3,5,6-T0 G ML
A6 [3,2-b]utEEE- 1 (4H)-E) U &-2H-
OhERE-3- B

118

(2R,3S,5R)-5-(4-CGR N EhEEEES)-
2,3,5,6- PO L&A [3,2-b] OpE 1 -
1(4H)-£)-2-(2,5- — &5 A& E)Us-
2H-IbL R -3- B

119

1-(4-((3R,5S,6R)-5-BirE-6-(2,5-—
EAE) U - 2H-0HH IR -3 - 55) -
2,3,5,6-FO GO [3,2-b] 0L -

- | 1(4H)-55)-2- B A N -1-F

120

(4-((3R,5S,6R)-5-JE-6-(2,5- — &
#F5) MU F-2H- 0t gg-3-55)-2,3,5,6-
O &AL 3 [3,2-b] ot - 1 (4H)-
E)GRAE) TR

872228
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121

4-((3R,5S,6R)-5-f&#:-6-(2,5- &
ZR) U -2H- 0t -3- 5 )-N-IR N
%-2,.3,5,6-PU & IHE0& 7 [ 3,2-b]IEEIK -
1(4H)-FH Rz

122

(2R,3S,5R)-2-(2,5- — & A HL)-5-(5-
B R 7N UL IR I [3,4-b]PEE DK -
1(2H)-£5) I -2H-MHE0RE-3-FZ

123

(2R,3S,5R)-5-(5-CBAEHE)/N &
OEL BTG [3,4-b]0tEEE - 1(2H)-£)-2-
(2,5- &7 AH) U s(-2 H-0tL g -3

124

(2R,3S,5R)-5-(5-GRA Ah=fEE) 7
LIS [3,4-b]OHE R - 1(2H)-E)-2-
(2,5- & FE) IO -2H-1HE g -3- B

125

(2R,3S,5R)-2-(2,5- Z & A EL)-5-(5-
(BN EEERES) /N FIErR I [3,4-b]
NEER& - 1 (2H)-5) VU & -2 H-DHE RS -3 -7

126

(2R,3S,5R)-2-(2,5- — &I EL)-5-(5-
(ZHEFE)RREEE) /S EILEL
[3,4-b]otEE&-1(2H)-E5) MU & -2H-Mtk
URg-3-f%

127

1-(1-((3R,5S,6R)-5-F& £E-6-(2,5-—
S RO & -2H-TH R -3-ED) S &
NEEIE N7 [3,4-b]0EE R - S (1 H)-EE)-
2,2,2- =&

128

(1-((3R,5S,6R)-5-FEL-6-(2,5- — 5,
AEL) VU -2H-IEE g -3- ) 7N =t
27 [3,4-b]UtE - S(1H)- B GREA
) i

129

(2R,3S,5R)-2-(2,5- @ EE)-5-(5-
(BT EhmlER) /N &g G [3,4-b]
0L a%- 1(2H)-£5) PO -2 H- 0t e - 3-

872228
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130

(2R,3S,5R)-2-(2,5- — &I EL)-5-(5-
FREE-2,3,5,6-T0 = ILE0& I [3,4-b]0tE
0%~ 1 (4H)-2E) 70 4, 2H-THL -3

131

(2R,3S,5R)-5-(5-(GRA A EL)-
2,3,5,6-P0 G LR 317 [3,4-b]OHERE -
1(4H)-%5)-2-(2,5- — @ FE) U -
2H-0HEIRE-3- B

132

(2R,38,5R)-5-(5-CRPN Bl E)-
2,3,5,6- 0 G MLEPE 3If2 [ 3,4-b]PLE R -
1(4H)-£)-2-(2,5- Z @ FE)UE -
2H-IEEg-3- A

133

(2R,38,5R)-2-(2,5- Z G AH5)-5-(5-
(BAEEREE)-2,3,5,6- UG
A6[3,4-b]IHIE-1(4H)-E5) U -2 H-
OELRs-3-B

134

(2R,38,5R)-2-(2,5- Z A HL)-5-(5-
(=& E)hEREE)-2,3,5,6- TS
OEERS AL [3,4-b]IEL I - 1 (4H)-E5) U -
2H-DHt 153~

135

1-(1-((3R,5S,6R)-5-f& £E-6-(2,5-—
EAEE) U -2H-0H -3 -5)-2,3- =
LI [3,4-b]0EER -
5(1H,4H,6H)-£5)-2,2,2- =& .2

136

(1-((3R,5S,6R)-5-fr EL-6-(2,5- — &
AL TU & -2H-0HIRE-3- £5)-2,3- — &
OEL A& N7 [3,4-b]0EE R -5(1H,4H,6H)-
E)GERAR)FE

137

(2R,3S,5R)-2-(2,5- K EL)-5-(5-
(R TEBERRE)-2,3,5,6-TUE g
A [3,4-b]AEE% - 1(4H)-EL)PU 4R -2H-
O IRE-3-

138

(2R,3S,5R)-2-(2,5- — S HL)-5-(5-
(B ETEERED)-2,3,5,6- UG L& 3
[3,4-b]RELER-1(4H)-E) VU &-2H-0tE
UFg-3- R

872228
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139

(2R,3S,5R)-2-(2,5- & EL)-5-(1-
B EE-3 4- — 4 - 1 H-OELB& 317 [3,4-b 0L
IE-6(2H,5H, 7TH)-£5) PO 4 -2 H-0EE IR -
3-f

140

(2R,3S,5R)-5-(1-GBNE FH£L)-3,4-
&~ 1H-0tE D& [3,4-b] oL BE-
6(2H,5H,7H)-£5)-2-(2,5- — &H45ED)
PO &2 H-HE0R-3- B

141

(2R,3S,5R)-2-(2,5- — & FEE)-5-(1-
RNE-3,4- Z&- 1H-0HLIE NG [3,4-b]
IEEDE-6(2H,5H,7H)- £ ) M & -2H-0tf,
URg-3-f%

142

(2R,3S,5R)-2-(2,5- — @ E)-5-(1-
(A A REEEEL)-3,4- & 1H-ILEI& G
[3,4-b]0tEEE-6(2H,5H, 7H)-£5) P & -
2H-ItL0RE-3-f

143

(2R,3S,5R)-5-(1-GR N E:h=fRAS)-
3,4-—&- 1H-0EE0% 17 [3,4-b] ILEOE-
6(2H,5H,7H)-£5)-2-(2,5- — & EL)
IO 4-2H-0ELIRg-3- Bt

144

(2R,3S,5R)-2-(2,5- ~ @ EL)-5-(1-
(B EEEE)-3,4- &~ 1H-ItE0%
A7 [3,4-b]0HEBE-6(2H, SH, 7H)-£5) I

=-2H-LEg-3-

145

(2R,3S,5R)-2-(2,5- — @ £L)-5-(1-
(BT EEEE)-3,4-—a- 1H-0thi
A6 [3,4-b]0HEBE-6(2H, SH, 7H)-£5)PT

- 2H-OHIP-3-2

146

1-(6-((3R,5S,6R)-5-f £5-6-(2,5-—
S L) IO -2 H-IH g - 3- BE)-
2,3,4,5,6,7-7N5- 1 H-OHI& A [3,4-b]
OO - 1-%5)-2- A EL PN - 1B
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147

(6-((3R,5S,6R)-5-fig#k-6-(2,5- &
#E) MU -2 H-MtE IR - 3-55) -
2,3,4,5,6,7-75 &- 1H-0HL %3 [3,4-b]
IthnE- 1-E)GRNE) F

148

FE L 6-((3R,5S,6R)-5-EE-6-(2,5-
AL IO -2 H-OL - 3- ) -
2,3,4,5,6,7- 7N &1 H-0LHE A [3,4-b]
nttoe- 1- 32 AR B

149

(2R,3S,5R)-2-(2,5- — &K £k)-5-(1-
EH B 7N E - T H-HE0E 3T [ 3,4- b0t -
6(2H)-E) VU &i-2H- 0L -3-f%

150

(2R,38,5R)-5-(1-CRANERE) X
- 1H-0EE 0% 5107 [3,4-b] L 0E-6(2H)-
£)-2-(2,5- “ & FE) WS- 2H- 1L
-3-JF

151

(2R,3S,5R)-2-(2,5- — & £L)-5-(1-
ERE NG TH-LEENG[3,4-b] 0t 0E
-6(2H)-£5) VU & -2H- 0t Rg - 3-fF

152

(2R,3S,5R)-2-(2,5- — FEE)-5-(1-
(PR EhEEEES) /S & - |H-0HE 08N [3,4-
b]otE0E-6(2H)-£L) U & -2 H- 0tk - 3-
fz

153

(2R,3S,5R)-5-(1-GRA A=l ) /<
& - 1H-ALEI& 317 [3,4-b]PLLE-6(2H)-
E)-2-(2,5- ZH IR E) I -2 H- MR
W

154

(2R,3S,5R)-2-(2,5- — E S £E)-5-(1-
(RRERERRE) /N & TH-UERAL
[3,4-b]0tENE-6(2H)-E5) P &(-2H-Atk
- 3-Hr

155

(2R,3S,5R)-2-(2,5- — FEE)-5-(1-
(& T EMEEEE) /N - 1H-0E R
[3,4-b]UtkRE-6(2H)-E) MU -2 H-1tE
IFg-3-f%
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156

1-(6-((3R,5S,6R)-5- -6-(2,5-—
EoREL) IR -2H-0H - 3- ) /U= -
1H-0EL & A7 [3,4- b0t - 1-55)-2-
P51

157

(6-((3R,5S,6R)-5-FEL-6-(2,5- 4.
HE)UE-2H-0H R -3- L) )\ & - 1 H-
NEE& NI [3,4-b]OEEIE - 1- B ) RN )
FA A

158

FH£L 6-((3R,5S,6R)-5-FEL-6-(2,5-
T &KL U -2H-0EERg-3-55) /\
- TH-IE0% 307 [3,4-b] b nE - 1- 78 BR
5

159

(2R,3S,5R)-2-(2,5- — & A EL)-5-(1-
R L 7S G If [ 3,4-b]IEE 0 -
S(1H)-E5) T & -2H-0tE 55 -3-

160

(2R,3S,5R)-5-(1-GRREFE)/NE
OHLR& A [3,4-b]0EL % -5(1H)- £)-2-
(2,5- 5 S EL)TU 4 -2 H- DL 0 - 3 -z

161

(2R,3S,5R)-2-(2,5- — & HEL)-5-(1-
HRNENGILIE N [3,4-b]HEIR -
S(1H)-%k) IO & -2H- 1L Rg-3- B2

162

(2R,38,5R)-5-(1-CRANEA=AEER) 7N
SILERR G (3,4-b]IELIE -5 (1H)-5)-2-
(2,5- —F A FE) VIS -2H-E -3

163

(2R,3S,5R)-2-(2,5- ~ B FEEL)-5-(1-
(B REEEEE) /N RS [3,4-b]
0L i&- S(1H)-£L) Y -2 H-PLE RS - 3- Bt

164

(2R,3S,5R)-5-(1-(ER K Eb=REE) /N
SILEPR L 3,4-b]HEME-5(1H)-£)-2-
(2,5- & A ) U E -2 H-0th g -3
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165

1-(5-((3R,5S,6R)-5-FEE-6-(2,5-—
AL IO -2H-HEIRE-3- 5L 75 &
NELOR G [3,4-b]0tE0&-1(2H)-BL) - 1-
]

166

(5-(3R,5S,6R)-5-Fikt-6-(2,5- — &
A RE ) O e -2 H-0t bR -3- ) /S &tk
B%AI[3,4-b]0tEnE - 1(2H)-E) RN
AR

167

5-((3R,5S,6R)-5-fErKE-6-(2,5- &,
FEFEE) VO -2 H-EE IR -3- 55 )-N-E8 75
B NS IEIE G ([3,4-b] R0 - 1(2H)-
B i e

168

(2R,3S,5R)-2-(2,5- — 3 £)-5-(1-
EHEL-2,3- T G Ithe& G [3,4-b] 0t 0% -
5(1H,4H,6H)-£5) VU 45, -2 H- IR -3-
i

169

(2R,3S,5R)-5-(1-GRNEFFAL)-2,3-
— S IEr& Il [3,4-b]PLL AR -
5(1H,4H,6H)-£5)-2-(2,5- — &5
PO &-2H-0HE RS- 3-

170

(2R,3S,5R)-2-(2,5- G35 E)-5-(1-
HENES-2,3- " ML [3,4-b]0tE %
-5(1H,4H,6H)-£5) VU4 -2 H-0H g -3-
s

171

(2R;3S,5R)-2-(2,5- — & A EL)-5-(4-
FHEL-2,3,4,5,6,7-75 8- 1 H-OHE IR A
[3,2-b]uttE-1-E5) U & -2 H-0HEiRg - 3-
s

172

(2R,35,5R)-5-(4-CGEA A E)-
2,3,4,5,6,7-75 &~ 1 H-0HE & (7 [3,2-b]
OHEOE-1-ED)-2-(2,5- & 1) UG-
2H-MLLIR-3- B
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173 F

(2R,3S,5R)-2-(2,5- & A EL)-5-(4-
HRNH-2,3.4,5,6,7-75F- 1H-0E0E
Al [3,2-b] 0L IE-1-55) VY & -2 H-ALE I -
3-F

174 F
o

1-((3R,5S,6R)-5-Fitk-6-(2,5-— 4.
) TU 45 -2 H- LR 3-6)-2,3,6,7-
PO~ TH-0HL08 36 (3,2-b 0k -
4(SH)- 2 FE P s

175 ¥
o

(2R,3S,5R)-2-(2,5- & HHE)-5-(4-
(ER ELREERED)-2,3.4,5,6,7- 73 .- 1 H-
NEEO& 17 [3,2-b]0EL IE - 1- L) U & -2 H-
OEL IR - 3- it

176 F
[ :] NH,
F QN N N\p
/S\
0/\0

(2R ,38,5R)-5-(4- (BB PT AR BG ) -
2,3,4,5,6,7-75&- 1H-NEEE A [3,2-b]
G- 1-25)-2-(2,5- Z SR E) VO &
2H-TH -3

177 E
[ :] NH;
F QN N N\)\
o

(2R,38,5R)-2-(2,5- G FH)-5-(4-
(B REEERE)-2,3,4,5,6,7- NG

1H-BEERE ST [3,2-b] OEEDE - 1-25) PU -
2H-0HEE-3- R

178 F
¥
geVWele
o

(2R 38,5R)-5-(4- (B A LB E)-
2,3,4,5,6,7-75 & 1H-IHEIZ G [3,2-b]
ILEE-1-36)-2-(2,5- — A UG-
2H-THEIR-3-f

179 i
¥

1-(1-((3R,5S,6R)-5-f £L-6-(2,5-—
S E) IS -2H-0H IR -3- ) -
2,3,6,7-T0 %R - 1 H-ItERE I [3,2-b] At
UE-4(5H)-E5) Z. B

180 EF;
NH,

1-(1-((3R,5S,6R)-5-fErkE-6-(2,5-—
S FE)HIU S -2H-0kERg-3-EL)-
2,3,6,7-PU4- 1 H-ILLR& N [3,2-b]0tE
E-4(5H)-£E)-3-FFE T -1-FF

872228 -86 -




1500613

181

1-((3R,5S,6R)-5-f&F#:-6-(2,5- 4
SEEL) VUG- 2H-0H g -3-55)-N-I8 N
#:-2,3,6,7-00% -1 H-0HEIZ 7 [3,2-b]
MEuE-4(SH)- R AERZ

182

(2R,3S,5R)-2-(2,5- — 5 5 £L)-5-(8-
EREL-2,8- “EEIE[4.5]5 2-£)Y
512 H-IH -3 B2

183

(2R,38,5R)-5-(8-CRPIEHA)-2,8-
T EUEIR(4.5]5 2-5)-2-(2,5-2#,
) VU -2 H-0tE g -3- i

184

(2R,3S,5R)-2-(2,5- — &35 EL)-5-(8-
BNE-2,8- T EAHR(4.5]2% 2-K)
70 45 2HL- D - 3-f

185

1-(2-((3R,5S,6R)-5-fg 5-6-(2,5-—
FAEL) U -2H-IE IR -3-55)-2,8-—
EEEIZ[4.5]15% 8-E) ZFH

186

(2-((3R,5S,6R)-5-fF2k-6-(2,5- £,
) UG -2H-NHEIR-3-55)-2,8-
FEIR[4.5]1% 8-E)CRNE) HEHE

187

(2R,38,5R)-5-(8-(CRA B AR E)-
2,8- “ EFEIR[4.5]13% 2-50)-2-(2,5-
TR U -2H-IH IR -3- B

188

(2R,3S,5R)-2-(2,5- — F I EE)-5-(8-
(RRAEERGE)-2,8- 85I [4.5]
5% 255 U4 2H-OHL 08-3R

189

4-((2-((3R,5S,6R)-5-FiE-6-(2,5-—
&AL U4 -2H-0thig-3-£5)-2,8-
FFEIR[4.5]5% 8- B )=l kL) R G

190

2-((3R,5S,6R)-5-fEL-6-(2,5-— &,
AR ) MU -2 H-0HE R -3- £K)-2,8- 4,
HEDZ[4.5] R be-8- 2 B P S
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191

(2R,3S,5R)-2-(2,5- &K EL)-5-(2-
FHEL-2,8- S FRIE[4.5]5% 8-F)T
- 2H-0tLR -3 -

192

(2R,3S,5R)-5-(2-EB K H-2,8- T &
FEHR[4.5]3% 8-F)-2-(2,5- 2 &K
E5) VU & -2 H-0LE IR - 3 -z

193

(2R,3S,5R)-2-(2,5- — & A EL)-5-(2-
HENE-2.8- —E 52 [4.5]3% 8-£)
VO 4R~ 2H-MLL IR -3- B

194

(2R,3S,5R)-2-(2,5- — S F=EE)-5-(2-
(B Eehafi AL )-2,8- —SFfIE[4.5]13=
8-EL) VU4 -2H-HE IR -3 - e

195

(2R,3S,5R)-5-(2-GE N Eehafifn £ )-
2,8- S HIE[4.5]3% 8-£)-2-(2,5-
T &)U -2H-NHE -3

196

(2R,3S,5R)-2-(2,5- — E 5 EL)-5-(2-
(EREEEE)-2,8- —FF#IR[4.5]
55 8- )70 45, 2H-IHLIF-3-

197

4-((8-((3R,5S,6R)-5-frEL-6-(2,5-—
B AREU R -2H-IEERE-3-58)-2,8-—
SFEIR[4.5]5% 2-FORSEREED) K P

198

1-(8-((3R,5S,6R)-5-FrEL-6-(2,5-—
& AL g -2H-NLEIRE-3-£5)-2,8-—
FFEIR[4.5]3 2-55) ZHH

199

(8-((3R,5S,6R)-5-Jk-6-(2,5- 4
FED UG -2H-0thmg-3-£5)-2,8- 4
FEUR[4.5]13% 2-F)GRINE) P ER
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200

1-(8-((3R,5S,6R)-5- i £L-6-(2,5-=
BAEL) U S -2H-0E0RE-3-55)-2,8-—
FURIB[4.515 2-5)-2- F A1

201

8-((3R,5S,6R)-5-E£L-6-(2,5-— 4.
AR IO & -2 - -3-£5)-2,8- &,
FELZE[4.5] 5 c-2-FABL FH BS

202

8-((3R,5S,6R)-5-fiEL-6-(2,5- — &
AR U E-2H-MEE R -3- 5L )-N-ER N
E-2,8- —EFHIR[4.5] 330 2-FFER
i3

203

8-((3R,5S,6R)-5-HEL-6-(2,5-— &
AES) DU e -2H-NEE -3 - 55 )-N-(4- %
AEL)-2,8- F A [4.5] 5 e-2-H
[

204

(2R,38,5R)-2-(2,5- — FIEEL)-5-(6-
FHEL-3,6- — S A EEFE3.2.0] 5E-3-
E VU s -2H-0tbRg-3-

205

(2R,38,5R)-5-(6-(FBPS L FH £L)-3,6-
T EREEIR(3.2.0]5F-3-5)-2-(2,5-
& RE) VIS -2H-NERg-3-fE

206

(2R,3S,5R)-2-(2,5- — & EL)-5-(6-
BENEL-3,6- S FEEEIR[3.2.0] 8-
3-EL) VU4 -2 H-0HL IR -3 - B

207

1-(3-((3R,5S,6R)-5-f £t -6-(2,5-—
S EED)IUE -2H-0HERE-3-£0)-3,6- =
SGEEEIR(3.2.0]55-6-5) L

208

(3-((3R,5S,6R)-5-FtEL-6-(2,5- — &
AEL) U G- 2H-0HE iR -3-55)-3,6- &
FEEEIR([3.2.0]5-6- B )RR E) P
[ig]

209

(2R,38,5R)-5-(6-(GRAN E=timfin AL )-
3.6- — EEEEEIR(3.2.0]FF-3-£5)-2-
(2,5- & A EL) IO & -2 H-1H IR 3- iz
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210

(2R,3S,5R)-2-(2,5- — &K EL)-5-(6-
(EREERRE)-3,6- S8R
[3.2.015%-3-%5) 0 -2 H- 0L 0Rg-3 -

211

(2R,3S,5R)-2-(2,5- — &K EL)-5-(6-
(BT EWERE)-3,6- — SR
[3.2.015%-3-£5) P45 -2 H-MLLIRg - 3- it

212

3-((3R,5S,6R)-5-FiEL-6-(2,5- &
RO -2H-1HE R -3-£6)-3,6- — &
FEEEIR(3.2.0] R -6- R 2 N B

213

3-((3R,5S,6R)-5-FEL-6-(2,5- — 4,
BTG -2H-0HE IR -3-5)-3,6- &
FEEEIR(3.2.0]Bk-6-F A BA s

214

3-((3R,5S,6R)-5-FrEL-6-(2,5- 4,
S EL) VU4 -2 H- LIRS -3 - 55)-N- B -
3,6- — S AEEEER(3.2.0) B kE-6- R
i

215

3-((3R,5S,6R)-5-BEE-6-(2,5- " 5.
AEL) O -2H- bR -3-55)-N-ER N
H-3,6- —EFHEEIR(3.2.0] = kE-6-

FH iR

216

(2R,3S,5R)-2-(2,5- — &5 E)-5-(3-
BHEE-3,6- S FHEEEER([3.2.0]B=-6-
EOIU&-2H-1HLRg-3-f

217

(2R,38,5R)-5-(3-CRNAH£)-3,6-
T RURERERR(3.2.0)58-6-55)-2-(2,5-
T RAEL) U -2H- MR- 3-

218

(2R,3S,5R)-2-(2,5- — @ HKH)-5-(3- |
HNEL-3,6- —EUREEEER(3.2.0] 85
6-EL) U -2H-NHEIRE- 3- iz

219

1-(6-((3R,5S,6R)-5-fitEL-6-(2,5-—
BI04, 2 -3 -25)-3,6-—
SHEEIR(3.2.0]5-3-5) L
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220

(6-((3R,5S,6R)-5-BEEL-6-(2,5- — &,
AU E-2H-0HIRE-3-£D)-3,6- — &,
FEREIR(3.2.0]55-3-5) RN E)H
il

221

S5y

1-(6-((3R,5S,6R)-5-FEEE-6-(2,5-—
& A E) IO -2H-Mhi-3-£5)-3,6-—
FURELEIR([3.2.0)5=-3-K)-2-FE K-
1B

222

S,

6-((3R,5S,6R)-5-Ek-6-(2,5-— 4,
ZEEL) U -2H-0HERE-3-55)-3,6- &
FREEIR(3.2.0)Bkt-3- A BE P B

. 223

(?"'Qm,zf

6-((3R,5S,6R)-5-FEEL-6-(2,5- — 4,
A2 ) PO -2H-0EERg - 3- £K)-3,6- &
FEEEIR(3.2.015)%-3- SR LR NS

224

F
NH,
“,,
i @ o A
F O N N,‘(‘)

(2R,3S,5R)-5-(3-CRA A b L) -
3,6- M EETE[3.2.0) BF-6-£5)-2-
(2,5- Z & FE) & -2H-0HE R -3-

225

F
QoL
o
F é:EJ~N N’%TIL
) \ K/ o]

(2R,3S,5R)-2-(2,5- & FEk)-5-(3-
(BNERERRE)-3,6- _ SR
[3.2.0]5%-6-£5) MU & -2H-0LLIRg-3- iz

226

F
NH,
4,
E> ._ o
F Q N,“S/O
N Q 0

(2R,38,5R)-5-(3-(B R ELEER AL )-
3,6- — S EETE[3.2.0)55-6-55)-2-
(2,5- & E) I E -2H-0HRg-3-

227

F
QL
IoNYen
Foo ﬁ:{:FJ%JC:)’
[o}

4-((6-((3R,5S,6R)-5-fEL-6-(2,5- =
A EL) VO & -2H- LR -3-5)-3,6-—
FUREREIR(3.2.0]B%-3- B )Rl )
R =

228

F
P

@ .

F O N N’éb

6-((3R,5S,6R)-5-g55-6-(2,5- Z 5,
HEEL) VU4, -2H-IHRg-3- 55 )-N- B -
3,6- “EFEREIR(3.2.0] Bt 3- Bk
i3
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229

N-(2-((3R,5S,6R)-5-fEE-6-(2,5-—
E AU S -2H-0HE R -3-55) )\ &,
IR A [c]ittng-5-B) R behe iy

230

N-(2-((3R,5S,6R)-5-ik-6-(2,5-—
FARFE)U G -2H-0tbRg-3- ) /U S,
IRA [c]HLi-5- ) N e -2-hE g i

231

N-(2-((3R,5S,6R)-5-fiEE-6-(2,5-—
&KLV & -2H-HE IR -3- 58 ) /&
IR A [C]UEn&-5-F5) BRI e him R R

232

1-(2-((3R,5S,6R)-5-f EL-6-(2,5-—
& K EL U SR -2H-IH g -3-5E) ) UER,

IRA[c] UHEI%-5-KL)-3-(4- K E)

PRZE

233

1-(2-((3R,5S,6R)-5-HiEE-6-(2,5-—
EoAREL) VIR -2H-0H0-3-5) /=
IR [c]tng-5-55)-3- IR AR R

234

N-(2-((3R,5S,6R)-5-fiEE-6-(2,5-—
FAREL U -2H-0EERE-3-58) )\ &
IR A [c]Mthn&-5-B) L BERE

235

N-(2-((3R,5S,6R)-5-£k-6-(2,5-—
FAEL) VOE-2H-0LRE-3-55) /&
IRA[c] NEr&-5-E)ER NSt R ERRE

236

N-(2-((3R,5S,6R)-5-ekk-6-(2,5-—
&R IO e -2H-0tRg-3- ) /&
IR T [C]Uthng-5-A) 2 T fih

237

2-((3R,5S,6R)-5-fi£k-6-(2,5- &,
FEL) VUG -2H-0HE IR -3- 5L)-N-2 T
B\ IR [c]0HtrE-5-f7
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238

2-((3R,5S,6R)-5-REL-6-(2,5- %,
o) U 45,2 H-DH - 3-5)-N- 7, 5
JNEIBF ]SS5

239

(2R,3S,5R)-2-(2,5- — B35 EL)-NS-
-BE/\ER A [c]rthrg-5-F)IT
- 2H-0H R -3,5- — &

240

(2R,3S,5R)-N5-(2-FBR A £L) /\
TIR T [c]Mheg-5-55)-2-(2,5-Z &
RE)VUE-2H-0thRE-3,5- —

241

1-(5-(((3R,5S,6R)-5-fF £L-6-(2,5-—
SR U -2 H-0HE IR - 3- 50 e Eb)
FNEIR A [C]OEnE-2(1H)-£E) ZHH

242

(5-(((3R,5S,6R)-5-EE-6-(2,5- — &
) 70 45,2 HL-DHE - 3- ) B
FIRA[c]HIE-2(1H)-E)EAE)
ER el

243

(2R,38,5R)-N5-(2-CRA Z:h=lA)
JNGIR T [C]MEDE-5-5)-2-(2,5-
) VU e -2H-0 g -3,5- g

244

(2R,3S,5R)-2-(2,5- G5 £L)-N5-
(2-(FAEm=EREAS) /\ FER A [c]utng-
5-2)VUm-2H-0HEE-3,5-

245

(2R,38,5R)-N5-(2-GRIXEFREEE)
J\GIR T[] -5-5)-2-(2,5-
EAE) IR -2H-0tLg-3,5- — j#F

246

5-(((3R,5S,6R)-5-kt-6-(2,5-— &
SR U452 H- O3 -55) e /
IR A [c]uEe&-2(1H)- 3288 P

247

5-((3R,5S,6R)-5-faEE-6-(2,5- — &
ZEFL) O -2 H-0EE IR -3- K )-N- B AL -
3,4,5,6- VU SIS 37 [ 3,4-c 0L -
2(1H)-FEghz
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248

(2R,3S,5R)-5-(5-(FF BB AL ) 7N &
OEE D& NI [3,4-c ] AEE R - 2(1H)- ) - 2-
(2,3,5- =& FHE)VU -2 H-1LE0R-3-
7S

249

(2R,38,5R)-5-(5-(FR E:tafig5s)-5,6-
LI [3,4-c ]t -
2(1H,3H,4H)-££)-2-(2,3,5- = &4
E V& -2H-0H0m5-3-fz

250

(2R,3S,5R)-5-(VU & -1 H-BLIR 1
[3,4-c]utki&-5(3H)-55)-2-(2,3,5-=
S AFAEHVUE-2H-MEEIRE-3- B

251

5-((3R,5S,6R)-5-FEL-6-(2,3,5-=
FoAES) U -2 H-0EE g -3-E) VO = -
1H-BEING[3,4-c]tbg 2,2- &4k
2

252

5-((3R,5S,6R)-5-fr£E-6-(2,3,5-=
£ IUE -2 H-MHE TR -3-5)-
3,4,5,6-T0% - 1 H-TEEBT I [3,4-c]IHEIE
2,2-—FAEY)

253

(2R,3S,5R)-5-(5,6- — & HIE A [3,4-
kIS -2(1H,3H,4H)-£5)-2-(2,3,5-
=& AE) Y F-2H-0HL0Rg-3-

254

(2R,3S,5R)-2-(2,5- — & E)-5-(5-
(S- B Bl oo R B AS ) 7S S i
[3,4-c]oEB&-2(1H)-E5) VU &-2H- 1t
IRg-3-e

255

(2R,3S,5R)-2-(2,5- — & 5 E)-5-(1-
(S- B Bchm oo g AL ) 7S St gt
[3,4-b]ito&-5(1H)-E5) U s-2H-Atk,
URg-3-H%

872228

-94 -




1500613

256 : (2R,38,5R) 22,5~ JEFTE)5-(5-
@ (2,2,2-ERZE)NFIE (3 4-
) CTHEBS-2(1H)-J2) PO -2 LT -3

R |

257 i (2R,3S,5R)-2-(2,5- & FEE)-5-(5-
@ Iy (S-EF EL R fiil 5 )- 5,6- — Gt
’ ‘Q 37 [3,4-c]iHEnE-2(1H,3H,4H)-%5) 0

%«\ gﬂ &\-2H-0HL0Rg-3 -z

B A EHLELEY
FRABEZEREEZNRE RN DPP-IV {I &5 14
AEANBEZMPP-IVIHEEHEGERBRBENERXZR
5E 3% %K Bl % (Anal. Biochem., 200, 352, 1992) - Gly-Pro-
AMC WHREMZEEGUBZSEAMBLE®E XLH AMC)
B R GR % B R B L 4 (Life Technologies) ¥ B ZE &£ B9 1]
BYEANBEELE(DPP-IV BE)RHAMFELREBEERKRE - & H-
Gly-Pro-AMC (200 pM)Ed DPP-IV BEZHE S ERE R R
EE&®G0 & 100 nM)EFERETHEEF - REMAL 100 it 7 59 48
Baf5 7 pH 7.8 (278 1.0%> BSA - 140 mM NaCl - 16 mM
MgCl2 ~ 2.8% > DMSO # HEPES £ & & 25 mM)R& 25C T
PREERET 30 78 - RIEGUZEQS A 25%Z B R)
b o EM(EN)ARERM Spectra Max ZF Jt 5 (Molecular
Devices, Sunnyvale CA)JI & > 1F 380 K T B & K £ 460
RHARTEHHN  BEERAIXMLELESYHNRERN DPP-IV I F
EHEFI R ER-3 F oo
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-3 | W LEYHIsVE A DPP-IV HIGIE M

=z HEWN DPP-1V HIIf]%
ICs
1 ++
2 +++
3 +
4 +
5 +
6 +
7 +++
8 +++
9 +++
10 +
11 +
12 +
13 T+
14 +
15 +
16 +
17 ++
18 +
19 +
20 +
21 +
22 ++
23 ++
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24 ++
25 ++
26 ++
27 +++
28 +++
29 ++
30 ++
31 +++
32 +++
33 ++
34 +++
. 35 ++
36 4+
37 ++
38 +++
39 +++
40 ++
41 +
42 ++
43 ++
44 ++
45 ++
46 +
() 47 +
48 +H+
49 +++
50 +++
+32 IC5< 100 nM : ++F5R IC5p<30 M : K&
+HHERIC5,<10nM
DPP-IV {IEEE R BEN 2 B ERE
BA%ER Spectra Max it (Molecular Devices, CA)JI& * 7
BORAKTHREBRIE0FHKTEH -

ERE AR R
a) MEARBRLtEYELORBELR T2 C57BL/6T /N
BT EEATRG e BE/IIERRBEESE) -
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ERY)

SZHE—FEN 1200 ERHBEERGEEEN
8-12 HEe 2 M CSTBL/6] INEFET - WU ETER
B OEHYIHEK—EH  UERIVWEBEERGYWERE
(25 £ 4C > 60-65% 2 HHEREBE > 12 12 /NBE Z H
N EEEE EF L 730 AE) MENEYE B GIK
B2 /By ‘Zydus Research Center animal ethical committee’ it

ZHEELEERNEETET -

B
ABELEYNEERNGEEREEYEE GEWDT XA I
Z Cs7BL/6J (RESME)IUWEAXTEFME - EHFRATW
XK EBYVGEEANRHERN IR EMBERBRAESH M =
6) - THEHBERX > ﬁ&%ﬁ%@%?% £ 2 it FEK B fr
FRREE KORBTFTEENRRENER (£ B |8 K)/
ABRLELEeEYw T 0 0EBIZIRENEBELBME FT&EHRE
REKERESETYHMLK > BRE 30~ 60 1 120
Z % 240 57 $8 05 # 17 £% L (Diabetes Obesity Metabolism, 7,
307, 2005; Diabetes, 52, 751, 2003) -
BMEELEOCHKE B ZMBEILNEZE & MY
- KWARBEBEEFANMEFFRE-T0CT »r EFAR
BEEEFGE AL - @EH MBI DPEC-GOD/POD Jj ik

(Ranbaxy Fine Chemicals Limited, Diagnostic division,
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India) {f F§ Spectramax-190 ff 96- 4 # 7L #% 3 & 1%
(Molecular devices Corporation, Sunnyvale, California)d
1T -  REESHF I E%FEHH Microsoft excel 5t E H #
F§ Graph Pad Prism 8RB 4.0 R)EEH KX 0 o EHEEBRBKIE
ZHE - FHE THEEO-120 78 AUC)REEERK
EZH4% THEBEO o8 BCAUC) - REFEMERFH
AUC F1 BCAUC {4{E f§ Graph Pad prism #%&8 M B K F

) (one way)ANOVA » # 2 Dl # &= K (Dunnett’s) 5 B & 7
Mre MFFEEZEZtEYMRAE B KEZELERNE
-4 1 o

872228 -99 -



1500613

%4

872228

B L EYITE/ N R P RER AU RIS

SEREA OGTT C57;
L& AERER(E%
" -22.5044.5
5 -25.70+1.8
3 -27.60+1.6
y -16.50+3.8
3 760413
< -730+1.6
5 -7.90+1.2
3 ~49.10+3.6
5 34.70+4.4
0 S12.50+1.3
m 225.60+3.2
3 -9.80+1.5
3 -26.40+1.6
3 -14.2043.4
= 242.03+1.8
T 229.40+6.8
7 22730433
3 112.60+4.0
T -20.60+3.0
>0 -8.40%1.7
o1 -15.02+4.0
5 -25.10+2.0
53 2201412
>4 -18.90+5.7
>3 21220425
T 220.10+1.4
27 -13.70+1.2
>3 -35.02+6.1
39 -27.70+3.1
30 -35.01+1.4
3 228.10+3.2

-100 -
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32 -25.30%3.9

33 -16.80+1.6

34 -30.103 .4

35 -20.50+3.8

36 22.20+2.5

37 -25.05+3.2

38 22.0412.6

39 -25.08+3.6

40 -14.01%1.5

a1 ~6.04+2.6

a2 -25.0542.8

® 43 -15.50%3.6

44 12.50+1.5

45 34.9+4.4

46 93138

47 8.615.9

48 -38.5+1.5

50 -30.02+1.4

Tt CSTBL/6) /NE P U EBREEYZ S E—FIRH
120-53 SBESRIBE BERCER AR EHEM) : n=6 » FIENER
?QZ?{SEM s ERIEEMR 0.3 BER/AT po BOMRKTARRK

@ ©C Vistar KETPHEYEH NEWREK

ABLEVNEDH NESHAEENE wistar RE P
HMEM=6) - 2 DABRLEVHBEERBEEMEOR
liv B FPRBRERZRE - — R M RE S HRELS ZER
FEEXTLEMZENEERE 168/ \KHEKEESA
EDTA T BELHREP  MARGEFARNEEERE RE
ACTEEL HBRAESNODFEAE  FEE-70C THEM
PN EYWRELER YMC hydrosphere Ci5 (2.0x50 E
Sk 0 3 k)& # (YMC Inc., USA)#) LC-MS/MS (Shimadzu

g
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LCI10AD, USA)HIE - ZHWE N ESZE(GEWN Tmax ~ ty;
Kel -~ AUC f1%F){4{# F§ WinNonlin X §& 5.2.1 [RZED =
18 X (non-compartmental modeD)it & - AR ERMEABLES
W) PK 2B BERNEK-5F -

25 BB LEMERB T NEMEN 2 PK)ZH
e=x?] Cmax (Z65e/ZT) tin (h) AUC (/NE}.ZWEU/ZT)
1 148.25434.17 33.30+2.07 888.29+129.47
3 300.78+44.27 48.20+11.05 2967.69+1070.68 ‘
8 459.04+52.17 59.48+6.44 4751.59+646.66
17 418.831+45.50 32.46+5.91 1554.33+114.41
P Tween80: PEG400: 7E417K H#Y 0.5% Na-CMC: 5:5: 90, v/v/v; n=6; H3SD; Fif: 2 ZE55/Afr, BOR

AEHEHNFRECESYW TR UARAOE LM & JTARE
FHESHNRMEREEMALRKRBEENEE LT ERSZHE
R e

AMLEVHREeFEHZIBEERLYHAERES R A PN
MEMBOEYHNIRBERRLEEY  HET&EOK - /B
FEBRTHAKT -

AEHENFBACLEYITHEDURAAO RN kT AR
FEHBSHRPAEEEMALKEScNBEZELITIERZZAE
B - Bl B XS ALEYNBEEARYITRIES
MEER  BEHNEER &/UWER LT RELZENEIM
Htt#ENE  BEEKYIBEEN U ECHNEEREEE E
i f1 fE

i
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AEHEHEEYW (1) DPP-IV & B HE HREE
DPP-IV BEZHNZERNRE  BRELMBRRBREKBHER
\E“Eo
FBEEMYEEEMR A PNEEHSE D (REIRE
AHEHNAXNIMEEZETRARSHNERGEZ - F
L EYRNIEFAEEMBEZM X EZNFAE - EMHELE
BZEBEENREARDERN 0.5%F 90% P49 E
® "~ .
HARXZHOEULEFENEBEN AAERRHAH » H
ERENEAXYEREEYAENTLEAFLBERTEBEMNMHEHG A
ENEREAZHNEEREA -
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RIESEESEHBILEES  NE - 8&F -
E-KE BEMECHARZERS FTIIHEE @ KE -
B - Cre RE ~ Cis FE &

Cro REE - BIEHE - F& - BitHE  KRE - MR

R BB A (Cra)ft & ~ BB I A (Cie)kk
HFEE TR E BT EE - MES
E R GEBUTHERIIFEFTHEERL
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©ol 0 B 102137331 5% REI 104 1 A8 HEE

S((O)=N-35 & )-8 f£ £ - S((O)=N-%5 & )- ¥ 75 &
S((0)=N-(SO,-%t £ ))-%t £ - S((0)=N-(SO,-%z £))-75 & -
S((O)=N-(SO,-% £ ))- B ft £ + S((0)=N-(SO,-¥E & ))-5 75
E -~ S((0)=N-(S0:-75 & ))-$c & - S((0O)=N-(50,-75 %))-75
B - S((0)=N-(80,-35 £ ))-B f & - S((0)=N-(S0:-75 % ))-
M52~ C(O)~ C(O)NH(C,.¢)ke £
n=0-1-~2-~3-~4-~5-~6->3 7; p=1-5; X=-CH;- -

o

® R GBI EES - NE - BE - & & BE - (Cl)
BEEE ~ (Cre)be ZEHE ~ (Coe)fiE ~ (Cog)RE -
-(CH,),COO(C,.5)¥E % ~ -(CH,),COOH -~ -C(=0)CH, %
-C(=0)CH, 75 & - -C(=0)CH, %t 5 & - (CHy. 7
(CH,), 5 55 & - (CHy).-N-5# %5 & - (CH;).-N-5 8
S(O)s ~ S(0)n 5 & - S(O) KE £ ~ S(O)n(Cio6) bt
S(0)a(Ci.6)75 £ ~ S(O)sNH;z » S(O0).NH(C,.¢) ¥t Z
 2RBHRFHEAEES | Hzte®w H+ R ESE
HHRSEGHRBUEES  KE - - fE& BEHLELNRZE
B THIAEE @« BE ~ Cra Bi& » Cos A ~ Cog WRE -
FEIEREE KRB - BEBIKE  BEE(CiLORE - M
BB E (Crofi & -

3RBEFFEMNEESE 1 Hxibew P& R' L
MK EGBIEBEEE  (CLo&EE > HE - RE
BB~ (Cho)fe ERE - BE - COOC.okE ~ S(0),
S(O),NH, * S(O),NH(C, ) ¥t & - C(O) - C(O)NH(C,.6) %t
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ETE CBARAE - C-BTE BRE BIDE-
-CH,.COOH -+ -C(=0)CH,-B £ - -C(=0)CH,-F £ ~ S(O),-
% % - S(0),-F & - S(0),NH, » S(O),NH-H E
SEBHEFEEMNEESIZ4EFE-—HZILELEY  H
hEREHMAE > AIERENABGESS - N& - X
GHE - EE-fE BECZE CRETE - BRE
BTHE - -BAKE BCSE - F

% - -CH,.COOH -~
-C(=0)-0-F & + -C(=0)-0-Z&H F & - -C(=0)-0-Z %
-C(=0)-0-% % + -C(=0)-NH-F £ - -C(=0)-NH-Z % -

-C(=0)-NH-® # - -C(=0)-NH-E N £ * -C(=0)-NH-F & -
-C(=O0)-NH-ZH B & - -C(=0)-F & > -C(=0)-Z &

-C(=0)CH,-HBH # - -C(=0)CH,-3 % - S(0),-F & - S(0),-
BB~ S(0)-Z F - S(0)-WE ~ S(0)-T % ~ S(0):-3R A
E -~ S(0),-EBT & - S(0)-BIKE ~ S(0)-B T & ~ S(O)2-
# & - S(0)- F A © S(0):- | F £ - S(O):NH; -

S(0),NH-F % - S(0),NH-Z £ - S(O),NH-F # - S(0),NH-
T & - S(0),NH-% # - S(O),NH-Z W & - S(O);NH-3*& T
B - S(O),NH-E [k # - S(O),NH-EB T £ - S(O),NH-F X -
S((0)=NH)- H # - S((0)=NH)-Z # - S((O)=NH)-F % -
S((0)=NH)-# [k & - S((O)=NH)-ff 5E - S((0)=N-H % )-H
H - S((O)=N-H £ )-FK & - S((O)=N-Z £ )-& KN & -
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