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R R' q 1) n-Buli % ~ OF‘ yH 20
Y, OP 2) (X \/ . .
§ \/ :\, ) (X) . Bno’\o BRNER
R? Bno %’;n (F®21, AAE)
(110) B8nO OBn
(hP)
(X)
R13 RM ﬁ%u
\A/ 22 ~ _yz N-4R 3% = % &t
W w&ar \ / m;mmﬁf
“OBn Br—YZ-N T “OBn
(1Q) " (us)
(un)
) 13 14 13 14 0
R /R _~_0-Y2-NH, R\A/R Oy R
o VSN P XL YN H RC
BnO - \Rs Bt 14 L \Rs
BnO “OBn 1)1,1/;&}:%&%— ' 8no “OBn
OB 2) NH(R
n (M ) NH(R")R OBn (10}
R‘l Rz 0o
‘ N o—vz—HNJLN;:RB
Y B 25 o A \\[ R
LR _ Ho "
HO “'OH
OH

(n
[0230]  (19) ;LIE 19

[0231]  4b&4) (11P) m AL §i4& 7738 3 IR 6 #HFER 772, B4k &4 (110) (AT BURR
P WO 06/073197 N EA L) FIHLEY) X) Hl45.

[0232]  (20-21) I 20 FI20 IR 21

[0233] XG4 (T1P) M5 Hiles ik 3 B8R 7 R 8 AH A 77 :EAT PR 5518 e Rn it B AR
PP AR EY (11Q) .

[0234]  (22) HEE 22

[0235]  {FALAY) (T1Q) ARG (TIR) fEWREIAFAE T RNVAFRINAEY (11S) » PRIk ik By
FHAR IR S0 AT DAL FE TR B 40, Bk BB , S AR08, AN, mibie , = &% bR i F s 1)
S48 AT LA S et , 205, A, AR AL 200, DUSUMRIG , N, N- — FRRE ARG . IRALIK
SRR FEARIE 20°C £ 100°C.

[0236]  (23) HIE 23

[0237]1 L&) (11S) #& M8 54 7k 3 2058 10 AHIRI B 7 2Rk it s 410 28 — AR I 0 Jia
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FEHLEY (I1T) .

[0238]  (24) SIE 24

[0239] fb&4 (TIU) mILALLSHiI& 773 3 3R 11 AHER 77 Xtk &9 (TIT) il
[0240]  (25) LB 25

[0241] L&) (11U) $2 R854 77k 3 2038 12 AHIR 87 AT AR 97453 248 & B 11940
4 (D), Ky 2 -0-(CHy) n—s

[0242] |25 T2 6

[0243]  AKHAKASY (D, HrpyY & -0-(CH)n—, Z & ~CONHR" i 7] LB I T 41) 7 4
o VER TR, Y00 Oy WRESE, Ly 2 B K2R, 14 i 3 i 7, MeS0,0- 4%, HiAth
SRS WIE FikE L.

[0244]

4

13 13
R
,\/ A~ OH 512 \A/ A~ 0= e A
0 § l BARLE 0 \\l NHR
BnO R3 o BnO
BnO “0Bn Ly YSU\NHRA BnO “OBn

OBn OBn

Y

(nQ) (V) (W)
R’ R2
$ % 27 I Z ; O—Ya'q NHRA
BLARY ) HO"~N\ O # \\R3
HO “OH
OH

[0245]  (26) IE 26

[0246] LG4 (11Q) L&Y (11IV) fERMAEE T RNVAELEY) (TIW) o fhikitbiat
JIT PR i) ] DAL FE S AL A, kR R0, Bl BB , T R4, 1E T 88 o DLk 1t s b i FH 57
() 5249 R LA HE DU 00ROk, N, N= — FR IS Rk, T, DMSO. WA 2 0°C 32 60°C o
[0247]  (27) B 27

[0248]  AL&4) (11W) #2854 777k 3 058 12 AHIRN A 77 AT B AR 97453 B4 & B 11940
&4 (D), B Y 4 -0- (CH,) n—, Z /& —CONHR".

[0249] il ik T

[0250] A KB MALE Y (D, Hoh 7 2 3% 3R 6e 5, ) i 2, 4- — S0 AR K e e 3% (2,
4-dioxoimidazolindinyl) R] LLEIE F 47 vEA M. VER fEiZ N A, RN ZFRIE, €, bt

FILHCESL, HAh 2517 5 aFE Bk o
[0251]
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oR%

R® RM r'? R" AN
\A/ N —NH, A/ =N "
o Q % 28 o \l HH O
A0 N0y a Wt ) & _ Ao Nes
AcO “0OAc PRNTES £ St L AcO “OAc
OAc 2) 0 OAc .
(M) HoN N (UX)
RV” ROA
S5 o A Y2 o
- B 29 l\ f i | o RRDA PhY\
BEMTHEY  HO O Xo 2= YW o NH
ot , R /N\( /N“(
HO “OH Y o)
OH ,

(1
[0252]  (28) IR 28
[0253]  Ab&4 (LIM) %08 53604 7 vk A 3R 17 A B 5 s0f RURONH, 4, 78 a — 47 2L
AISERINL, 0 2- A FER QW sl R 45 A 13 2 &4 (11X .
[0254]  (29) PUE 29 ({Em 4 1F T LRy )
[0255]  fb&4) (T1X) 4T B BLRY, 3 BRI @A TG (TIX) IIEER 5+ W
WAL, /21 7 e o ER 2RISR AR R LG (D o sRAab BT F ROt E TS,
HHRIRIE P RE B LT
[0256]  Hfil#% /715 8
[0257]1 AR BEY (1), Hrb Y 258, W F R -0- (CH,)n—, Z & -NHC ( = NH) NH,,
] LB R A5 E B

[0258]
(Rﬁ) (RlZ) (R") (R‘!Z)
R R 4 13 gt NCb2Z
LA ﬁm@fgﬁal)\ K I Y\N)LNHCbZ
BnO 0 Z \\R3 . B“OIOJD\)Q\/
BnO “/0Bn NCbz BnO “0Bn
OBn M nrenz BN (g
(NF)Y = bond, %CH, = (NA1)
(WT)Y = O(CH,n
NH
5 31 \”/ X Y\N’lNHz
PRI - HOW
HO “OH
OH (1) Y =bond, CHa, %0(CHzn

[0259]  (30) APER 30 (HREEIGIN )

[0260] DR 38 B b 4R 23 R BG4 (IIF) k&9 (I1T) Hiki) (1T1A1) KN4 H
&) (1TA2) o Ik s N BT FH ) (¢ S48 AT DA A% DY S0 , N, N- — FR IR I fig,
B, OB, FINEE, LR CGBE, PR, BRAL I SR B s 22 RIS .

[0261]1  (31) ;L& 31

[0262]  AL&4) (1TA2) %M 54 U7k 3 200K 12 AH RN 7 AT AR 15 B AR BH I 40

a1 (1), Hd Y 2k, WA e -0- (CH,) n—, Z & -NHC ( = NH)NH, .
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[0263] IR EI A EY) (DD BRI 77

[0264] & mIfA (TA) {7537

[0265] TR GISA KL AEY (D Fragifmsk (TA) Wikl k. R D £R
Li 8¢ MgBr. HAWZFH RSl Fidie Lo

[0266]
ﬁ%‘g32 " 12 k] 12
SOOI T, vas jol
5 o oo oo Yo ?)*‘_—&mﬁ —> 80" O oo
' 1 BnO Bno" " 0B © BnO” " “OBn
(1HA) BhO” " “OBn 0Bn  (uB) ogn  (lNC)
: OBn
(X)
11 12 1 12
%W Rasg™ oy B GH 38 Rog® B
’ o OMANS R oML
1 nQ SoH OH R BnO ‘ R?
D ‘@Br Bn0” Y “0Bn BnO™ Y~ “OBn
\Rs OBn (NF) OBn (1A)
- (D) D'=Br '

(INE ) D'=Li %, MgBr
[0267]  (32) L 32
[0268] 7 FEAAF W] LU A4 A4 (TTTA) (HnT LA 8 W006/073197 TN &4 k)
P LGB ] e T 23R40, AT R s T FEA ke il g . D7 EE AN 6 - R (X0
GG (TTIB) o S SN b B SR ) Sl m] LA & DU SRR, SBEMTFR . O,
R -80°C 2=, ik -78°C & -25°C.,
[0260]  (33) UK 33 (R/KAH )
[0270] A& (ITIB) 1) L 4ais KA F SRR AN A 2R IR — /K B W) S5 Kk il s AL &)
(TTIC) o A1 S Ak FiT FH (05 300 1 S 4914 456 DY S , L1, AR, KRR A9 . ROV
A ACRER, SR VI R VAR AR, /2 1 /N —24 /N,
[0271]  (34) ;UIE 34
[0272]  —#EGRIMGY) (TTIE) AILLEALEY (T1ID) A A 1 {2 IE T 2581, T
FERT BT FERI R 2% o 1 SN BT RS 500 R S48 T AEL 365 DY SR , L TERT A 0 S iR
fE A2 —80°C R E, ik -7T8°CA -25°C, NI IR 5 /3802 30 7+8h. IL4h, Grignard
A (TTIE) e n] LUEAE A 1 Y3 @il TR N A i FH 570 16 s 41 mT LA 46
VUSSR, ZBEFT diglymo B fo, B1Z 387 (T1IE) AR F e 44 54 (111C) AL &
W (I11F) . R EE K -80°C B E i, ik -718CH -25C.
[0273]  (35) DU 35 (FREEMIE 5 )
[0274] A& (IA) FTUAHAEY) (I11F) #MY5 LB 7 4777 5 .
lo275] il A E]4A (T1B) sk (IIF) 51k

[0276] iR lafA (11B) B (T1F) W] LARZ IR B (f  — M de & il
[0277]
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5 . RI‘\ R12 23
r—< >—V—0P A Z
¥ % 36 ‘ ’

g »  BO N O N
% R (va) — JoH oy R
1) n-Buli & BnO ‘08n
Br—@-—Y——-NHTr 2) (lC) OBn
'\-Ra (IVC) 2 = Y0P
(IVB) Tr =-CPhy (IVD) Z° = -Y-NHTr
R" R'2 23
NS4
55 37 o W : J
2k 05 R BnO™ g
"~ Bno “/0Bn
OBn (n8) z*=-vy-op'
(IVE) Z = -Y-NHTr
Y %38 I;
(WF) Z% = -Y-NH,

[0278]  (36) % 36
[0279]  fb&4) (IVC) B (IVD) W] LLH4LA4 (IVA) 8L (IVB) # M85 FiAPIR 34 AH[F 1
77 KB o
[0280]  (37) U 37 (FRIEHIIEIR )
[0281]  r[E]f& (TIB) W LAH4L&4) (IVO) #ZMS BRI 7 R R 77 K& i, 4,
(B4 (IVE) mfLAHALAEY (VD) & o
[0282]  (38) L% 38
[0283]  AL&4) (IVE) HERBREL =% LB AE 207 Bl — S e mh AL 3L, il B 2 ZE ) PR 5k =
R (Tr), 85 BrT LLE PR (TTF) o BEALK S VR FEALIE 0°C 2= .
[0284] A& EHIAL G030 SGLT1 FI SGLT2 P& 1InG M, 43 35 K 900 v 4k, 108 7 24 B
W KR R R BRI AE B o 3@ ek 5 SGLT 1, A& B4 &40 mT LAYR T B8 PRI A D38 16T,
FH G TSI B IR 8 () R i o AR I SGLT2, AR BH I & 400 ] LU TS A 1 P W i, I LR 2%
MUAR bk & s CAYR T BE R o BT DL, AR B A A T LA L i IO T AS e A i 2 0 o
PES R IAE RN B 4l MY, JF ek R i 22 52 1
[0285]  [AIith, A BHI AL A A mT AR AE SGLT1 FUHIFIAFT SCLT2 FPHilF . A<k BHf t—Fir
Pl sy 7 ] DLk H0 SGLT 1 RN SGLT2 v P 1 e5e 38 114092 B iE » 191 S i PR 973 » ¥ JR 9 AH
IIGI FUHE R I RE B 2507 o
[0286] AT FH I AT “ Bl JR s 706 T Z9RE PROWE  TT 0B PR s AL Ath S 200 1) B R o
AT FRTHE FR 74 o
[0287]  ASCHT HICIARTE “ BB AR AH O ™ (1) SE 90w LA RE T JRE, ok i 2% I, S 1)
BEACE, = A, (= E B U, (= H I = S IUE, o I R A, i s, BELZE 4O
S, K, v PR R I AR R
[0288]  ASCHT FHEIATE: “BH IR I RAE” 7T LLA A S M FF RRE RIS PR I R 9E
[0289]  RTE“EMEIAIE” (ISl LLELKE &y s (4040, BifRH 55 (ketoacidosis)) Al
RYPEE . (Aan, B2k, BALZR, IHTE R 45, WP R PR E B ) o
[0290]  ORTE “48 1t I Achi” (S m] LA RS A w90 4n, "B, AR ) , sl it
AL (g, ZhikslRFEaEAL, O ULEE 38, R 28, B e sl Tk P50 ) #ge (4 2, J8et fif
2, 1ahthe, HEME ), SINESE,

24



CN 101490028 B WO B 21/89 BT

[0201] = I R 1) S 15 A0, HE 00 B T3 400 1O J 5 » 9 R 2k 9 5 T RERRE Bk T 1 AFR 220 o
[0202] AR MIAAWIER] L SAT G (b, RRPE“S IR 2587 , 1 nhl
PRI 2590, B PR FE RAE L5, DUIR 5, Pumi i s 254, SUILIREZS 9, B IR 25 A it Ad 24
V), LK T BRID] SGLT1 Rl SGLT2 3 12 A AN FI/E ML . 45 S 250k A AT T I
AR AL G AT AU = AR R R G 5 I gD BT iR A S ) IR . TR RS B0 T, A
KA G VTG F 2 25 25 A PR e AT TAT CAZEAH R BAS [RI B TR 25 % Gt . Uk
Gh AR AL GG I 23] LIRS PRS2 B 3 A 18 Mo BT i 25 24, BPE A
A AR AT T R T B — 25 24 . B FF 25 R T DAZE T PR I A R AT Il Y ik
o BARHLEM S EIFLYRIRA LLE T RIS 2500 % 45 250848 H AR SRR
HAEFATIE I B, (g5 250 Goe A, & IF P HEAX T A K L& 1 iiE
AT DL 0. 01-100 FTEf

[0203]  H JR s 2540 (1) S 9w LA A6 ok s 2= U5 (A0 4, 20 R0 IR R SR U B ok s 2=
(R s R FH R i B B Bt A A B BN R i 2= KT A5 5 JBR B R B SRS B DR R R, i
By 3 b Bealfim Ay (i, INS-1), AR By 2 il ) ) o Mok I 3 KD Itk s ) (45 dam, mik s
I (pioglitazone) BRI (LI EREREL ), F A HIH (rosiglitazone) BRI EL (it
IS b)), FIASHEH (rivoglitazone) (CS-011) (R-119702) , ¥4 #% %) lil (sipoglitazar)
(TAK-654) , 3£ ¥% %)) B (metaglidasen) (MBX—102), naveglitazar (LY-519818), MX-6054,
[ ¥ %) B (balaglitazone) (N\N-2344), T-131 (AMG131), PPARY ¥4 %) 7, PPARY #5 1
), PPARY /a XUE BN, o - B 1 B0 6050 (450 a0, DR A& 51) e B, Bl R 3 8%, K% 271
i, emiglitate) , XU G4 (450 4n, 28 ZOBUNK, AR B, T 4@ B e i 8 (1 an, #h iR
e w LR ER, BEIIR EL ), By AR A WASR) (A IEIR (9, PR A<t T IR, 4% 21 R R, 4%
FIFERE, ST IR, Z Rt iR, BETE CUIR, 4 IR, A% 210 36 IR, ¥ S ILE IR, 4% 51T Me ), S bk
5%, 5 %% (Senaglinide) , A% F1 4%, KK H) 4% (mitiglinide) B IHAG EHhKEY ),
GPR40 ¥z 7], GPRAO 55T, GLP-1 52 /& zh 5 (4], GLP-1, GLP-IMR 2549, Fl v & fik
(Liraglutide) (N\N-2211), ¥ ZE Sk (Exenatide) (AC-2993) (exendin—4), ¥ FE B ik LAR,
BIM-51077, Aib(8,35)hGLP-1(7,37)NH2, CJC-1131, AVE0010, GSK-716155) , ] K 1% zh 5
(5] 4, e 2= ARIK ) % R Ak % 2 BR % IR %8 (Phosphothyrosinphosphatase) il 51 ( 41
wr, PR ), ZIRIEIREE TV D05 (1 4n, 22 FFAE W002/038541 I4LA4), NVP-DPP-278,
PT-100, P32/98, 4 & %1)7] (Vildagliptin) (LAF-237), P93/01, P fth%)yT (Sitagliptin)
(MK-431) , saxagliptin (BMS-477118), SYR-322, MP-513, T-6666, GRC-8200) , B 3 ¥z
(ft, AJ-9677, AZ40140) , & Jr S A FN 0] (A5 4, A Jir sk I A 97 il 59, ) 265 B —6— PR
BRI, i s =5 PR, BAE -1, 6 B IREEHIF ), SGLT (Y — w1 Zi gE P Rl #5 12 &
) F0l5R CFlan, A JFAE WO 04/014931, W0 04/089967,W0 06/073197 fI4k-44, T-1095,
sergliflozin (GSK-869682) , GSK-189075, KGT-1251, KGT-1681, KGA-2727, BMS-512148,
AVE2268, SAR7226) , 11 B — #% Jk 28 [\ 1t i & B 970 ol 57 (] 4, 2% FF 45 W006051662 [#] 1k
& ), BVT-3498, INCB13739), GPR119 ¥ #)) 7 ( 4 41, PSN-632408, APD-668), fiF X 2=
(adiponectin) BRI, TKK FIHIF) (U1, AS-2868) , AMPK 445, 18 2= i 52 o35 571 »
RN 2 R BN T, RS AL 57 (B, Ro—28-1675) , kIR U B ()4, B
T4, ATL-962) , F1 DGAT—1 K51 o
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[0204] K JR 5 T & AE 25400 1 S 40 mT DL 60, 5 I 8 O JR I 0 0 ) (80 o, 4 E A At
(Tolrestat) iKIA=th (Epalrestat) FrHEEME (zenarestat) MEVA T (zopolrestat) «
KIHE F) A Minalrestat) « 3E 15 7 fih (fidarestat) CT-112), fft &8 & 7 [K] 1~ 1 H 19 5
) (4541, NGF, NT-3, BDNF, &2 IR R /A2 /Wb & ) » A R G i A2 uk 50 (Hilan,
Y-128), PKC #7451 &1, ruboxistaurin A% B8 £ ;LY-333531), AGE i 7 ( 41 fu1,
ALT946, UL 5 %5 5, piratoxathin, N-phenacylthiazolium ¥ 44 4 (ALT766), ALT-711,
EX0-226, pyridorin, MtZ % ) , WAL STE BRI (a0, Bi=r i ) , i s ok 0 (4, B b
F| (Tiapride) , EPHHE ) , KPPV ZABEBIF) (101, BIM 23190) FI4H KR 15 5 U8 1554
—1 (ASK-1) il

[0205] Pt =y I i 259 1) S 4 mT DAL REAY T 2R & 4 (4o, S5 AR AT, A4 YT, 34k
YT, FTAR A YT, ARAR YT, A A YT (itavastatin) , Z4KAYT (rosuvastatin), FEAAt:
71 (Pitavastatin) BRILER (1, Bhdh, 4528 )) , MEMm A B &IF (40, TAK-475) ,
UURF AL &4 (0, 2530 DR, S0 DURE, BUDLES (symfibrate) , 5o ) UUEE ), ACAT i3]
(ol an, iz 40 (Avasimibe) fKE Z A (Eflucimibe)), B 1 A2 # B g (441 40, 79 1H Jiz
(Cholestyramine) ), A T My, WHER 254 (40, JEn] SR, JMHER G PUMANS ) » H 75kt Fm R &
g (ethyl icosapentate), ¥ EE (HlU0, KZEEE, v - 4% (oryzanol)) , CETP ik
) (B, torcetrapib, JTT-705, JTT-302, FM-VP4) F1JH il B Bl 7) (5 an, [ oK
Dl (Ezetimibe)) o

[0206] Ty I Hs 254 (1) 5461 w] DA 366 1M B8 5K 22 S AL B A 7). (4], R B, AT
MR, b)), i E Rk ER TT RSP (Flan, R yPIHAE (Candesartan cilexetil),
AW, K% VI (eprosartan) , 4RV H, oKV HH, JE DLV (irbesartan) , b & VP 3H
(tasosartan) , [i] 5F Y0 #H (Azilsartan) (TAK-536) ), B5 F5H0 ] (B a0, & Je Ho~F, i 28 Hh
S, Z ALY, AR, JE R ) BRI R ROR (4, Ze Rk, L-27152, ALO671,
NIP-121) , AT SR E o

[0207] BT HEJHE 2454 1 SE 45 W] DAL FE Ao AR PR BT RE R 2454 (6 2, A e 1 3 b7 B 5 1 R s
BH, ZROBUT i, P AT A% B, 2 AR R, AT BE AR TR i, Sl AR R g Wk, 2R TR I, SR R T )
MCH SZARFEBLF (1 an, 2 FF1E W006,/035967 [H14L 54, SB-568849 ;SNAP-7941, T-226296
A MR Y BRI (1, CP-422935) , K BER AR W B A2 AR FE TR (4 dn, ) B0 BE
(Rimonabant) (SR-141716), SR-147778) ;Jixi i fik (ghrelin) FEHLHI, 11 B - Fodk B A
BEHD 5 (5 4n, BVT-3498, INCB13739)) , ik i B F0 50 (9 4n, B8R =) 4, ATL-962),
DGAT-1 $M 5, B3 Fzhil (H U1, AJ-9677, AZ40140) , Ik M & &R ##155) (peptidergic
anorexiantdrug) (1, 525, CNTF ( BRERMEE FE 1)), AaHZEAREBh5 (i, e
4 (Lintitript), FPL-15849) Fizkfrs) (5, P-57) .

[0298] ) JR 51 1 55 9 ] LLAELRE B WM A7 R4 (80, mT mT A /K A% BR AN, T AT B K A TR
B5) , BEE (thiazide) i) (N, ZWENE, BRI HERE , — SUMENR , S SRR, S IR, XU
feZ A WEE (Bentylhydrochlorothiazide) , [N JRMENE, 2 MEME, T GUMERR ) , B &S M il 57
(i hn, WP, S ARIENE ) , BRI K B UFR) (B an, SmEmMek ) , SR kTR (a0, 5
WERR , 58 RVGHRE Mefruside) , WImEMANE ) , Bl ZEK, 7 L AL, A Ath JE 1R, R b 2R 1%, A
Fqth e Tk ZEK .
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[0200]  Hrif s Wiy st w] LA RG22 (40 2, FHE 32, 32405, 1K &4, AVE-5026) ,
R () G, B2y AR ), i ek I e 50 (490 2, BT bn i BE (Argatroban) | Ay 35 N ¥
(Ximelagatran) . ik FE B (Dabigatran) . Odiparcil.KUC /55 (Lepirudin) . EbA% /5 5E
(Bivalirudin) #7455 (Desirudin), ART-123, K& iF 2 (Idraparinux), SR-123781,
AZD-0837, MCC-977, TGN-255, TGN-167, RWJ-58436, LB-30870, MPC-0920, }% %% 7§ /5 5
(Pegmusirudin) ,0rg-426751) , ¥ I #2571 (41 an, PR BB, 25Kk SN, B & 3 g, 8 &%
(nateplase), i & ¥ (monteplase), MK & & (pamiteplase)), Il /) B 58 52 F0 il
) (), Eh R WES UL 2 (ticlepidine hydrochloride) , V5 & At Mk, H 75 %t Tk B2 £ B
(ethyl icosapentate), NIRT4Z 4 (beraprost sodium) . #hEB VDAL S (sarpogrelate
hydrochloride)), & ¥ Xa # il 51 ( % 41, fi#% 15 BF % (Fondaparinux), BAY-59-7939,
DU-176b, YM-150, SR-126517, iR > B (Apixaban) . 55 L ¥ (Razaxaban), LY-517717,
MLN-102, octaparine, B K ¥b ¥ (Otamixaban), EMD-503982, TC-10, CS—-3030, AVE-3247,
GSK-813893, KFA-1982) , I3 K B FHIFRI ( BRAE A 14 2R 6t i B m 80 41 4 25 1 s A
I [TAFTal) 5140 AZD-9684, EF-6265, MN-462.

[0300] A% B 24l 5nmT LA i O as te sl B A (B, B w, B2 R, DLW, §%
kAN, 2852 ) 148, G SRS 2.

[0301] 24 T FHAEZ5 50, 4% 5 B (40 -G 40 n] CABC i A A B 75 1) 8, HL ik B [ 41 &
VB ARA G A HAR A A, REEE T BRI o AR B B 254500 m] DA i A8 %
I G 5 255 T B2 BARTR G il e S ELAAR I, W] DUXT AR & B A S0 % 78 5 R TR
BT 38 52551 RE B 7)) A A5 B AR pH IR 55, S ) KPR BEE K PR S
Bt Ji5 I BRAE R A A 3510 AL T3 SR 551 5 ) LV eyt 3 S ) 5
[0302]  34b, AR BRI G RT AFERCHI 2 AT a0 a -, B - B v — MOBIR B 240 3R
BRSO, TE L&A

[0303] A% BH 4L G40 ()55 S AR A A% 6 7 0 BIOWIE AR TR L AR e L PRI AR 2 At T A
7], {H7E 0. 1-1000mg/kg /A / K / Al NS HE A, Lk 0. 1-200mg/ kg 1K / K/ BAF
N BRI 0. 1-10mg/kg AT / K/ MFEN o WLARFREE 2 1 IRBIGMREE 25

i L HEf51

[0304] |45 AR AL AW T 75 B TR R ) 2% 228 R 1) 225 S Tt 461 28491 3 B
[0305] S35 sLjfdl 1

[0306]  2-[4-( "FEIE ) -5— IR —2- IIERIE -1, 3— AU il

[0307]

[0308] (1) 1-[4—-(FHEIE ) —2- FEIREL T LW 2%

[0309] |4’ -FAEE-2" - HIEA LW (3.06g,20mmol) (1) N, N- — F 3k AT i 45
(20mL) fn A B% B2 A1 (3. 66g,26. 4mmol) , ¥ FE IR (2. TmL, 22. 4mmo1) , FIl n—Bu,NI (0. 75g,
2. 03mmol) , 7 FUBHZIR A WAE S FHERE 14 /Ao 1R UKV A% S N BN S4B S
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FHES U, B IO IK RN B8 SBR VA B A HLUE . ANLEH 20 Yot A UhR BR 8l 7K 5 VBUFH 2R 7K 8
B, JE KR IR BT o L DERR 2550, 7R s T 28 R HH AT B BRI
Ftaikait, ( Okt - ZBABE=38 : 1-6 . 1), B3 Eika (5.05g, &), HoATM
[0310] IH NMR(300MHz, & 1§ -D ) 6 ppm 2.55(s,3H)2.57(s,3H)5.11(s,
2H) 6. 78-6. 86 (m, 2H) 7. 30-7. 47 (m, 5H) 7. 75(dd, J = 7. 93, 1. 09Hz, 1H).

[0311]  (2)4- (FHEHEL ) -5- R —2—- FELIR T ER 1 il 7%

[0312] [ 1-[4- (R4 ) —2- FIEEZREE ] Sl (20. 9g,87. Immol) F¥ITAI MRV (300mL) H
BN NaBr (9. 86g,95. 9mmo1) (IZK¥E (100mL) , 7K (200mL) 11 Oxone (VWi FR, oxone— it
R4 (persulfuric acid chloride), 8 H Aldrich) (59. 0g,95. 9mmo1) , ¥ iZIRE W)
TEZW T HERE 2.5 /Mo VKA I RNV AR BR Y (208) BIZKEH (50mL) , Fifi f5
NKH 28 ZBEVA 7 BANE . AVUER 20 % A% BR 4N 1) K B 25 K kvss , e 7K i R
BT i uEBR TN, AR T A RS HIAF R - [4- (CRAE ) -5 ] —2- R ] &
BFD 1-[4- (R4 ) -3 1R —2- FIERE ] SMIIREY (27. 28) » MIXIBREYIMA 5%
WA TR K 7 W (300mL, 255mol) AL A AL AR (4. 80g,85. 3mmol) 7K % (10mL) , 7F
120°CFHEHE 1 /I, A2 50, I UTE M AEY . ZAED I 2M 2%, iR
G 1% CBEAEL. ZANLER 2M thER RN Eh K ek, o /KR T8 . 1L BB Rs 2 T4
s PEJRHS T 28 R AT 2R R H s, 13 265 L&) (16. 6g,59%,2 8
B, HoA R AR

[0313] 1H NMR(300MHz, DMS0-D6) & ppm 2. 45-2.57 (m, 3H) 5. 28 (s, 2H) 7. 18 (s,
1H) 7. 31-7. 54 (m, 5H) 8. 03 (s, 1H) 12. 83 (brs, 1H).

[0314] ESI m/z = 319 (M-H), 321 (M+2-H).

[0315]  (3)2-[4-(F&JE ) -5- IR —2- FEEZRIE -1, 3- Ui &

[0316] ] 4—( FEHE ) —5- R —2- R R (16. 6g,51. Tmmol) 7ES{; (80mL) H VR
BN EER (5mL, 56. 9mmo1) FI N, N- — FEE % (6 3% ) , B iZ IR S/ =30 T it
FE 1P Bl SR ROV ISR A- (RIS ) -5 IR —2- AR, BE)E Mok
PN, 0- —HEREREEEREE R (5. 55g,56. 9mmol) F =& (15mL, 103mmol) 51 R B
(60mL) %0 4- (FAE ) -5 IR —2- FIEE R RS S (60mL) , KHXIR G TR =R T
PiFE 1 /NI o UKV I S NI AK NG AT L BS A HUZ o %A VLZE AR R S /K
WA ERIK RV, G /K BREE T8 o I BB RR 25 T80, AEdE T 28 R, 1931 4- (R4
FL) -5 R -N- A IE N- LR B . ) 4 (FR4SE ) -5 1R -N- 4% -N- FRL < Rk
HZ i DY SR A (150mL) 76 —10°C R A S EAL A (1. 96g,51. Tmmol) , 4 iZIRA WAL
AHEVEE N BERE 1 /i [ S NI IM 2588, BE G I CER 2B LI B A HLE . %
HHLZH IM LR, Ak BR 2V B /K VS R RN £ 7K e3¢, A e /KB BR B T o 1L 8 s 25 T4 5711,
TEWRE T ARG, 153 4- (FFEIE ) 5 IR —2- FEERFRE, [ 4-(FEFIE) 5 R-2-F
JERK P A 2R (120mL) N & % (30mL, 517mmo 1) FX BT R — 7K &4 (0. 50g,
2. 58mmol) , 3 HH Dean—Stark ¥ 4& AL 1. 5 /NS o (A% [ SR I\ 22 Z B8 A%y
HANZ . ZANLE K, WK B S AN K A AN S K BEiss, FJCKBR R BT 1 38k
B, AEUE R 28R R BRI R R AT AL 2l ( Ch @ 2R B =

28



CN 101490028 B WO B 25/89 T

51 Do AN Bl — M NH BUREIRAE (A3 (U0 ) 44, 15 2hs 8k 59 (12. 8g,
71%,3 %), AT AR,

[0317] 1H NMR(300MHz, % 1§ -D ) Sppm 2.34(s,3H)3.92-4. 19 (m, 4H) 5. 15 (s,
2H) 5. 87 (s, 1H) 6. 74 (s, 1H) 7. 27-7. 51 (m, 5H) 7. 72 (s, 1H).

[0318] 7% SLjfifh) 1-2

[0319]  2-[4-( W4 FE ) -5- IR —2- FEIESE ]-1, 3— R IR A HI 4 UK A 1) 4- (R4
B ) -2- AR (0.50g,2. 21mmol) Y AR IRGER (3. 75mL) I AGIR R gt Ak
¥ (pridinium hydrobromide perbromide) (1.06g,3. 32mmol) , BFiZI&-SWIFE 30 78
B IR AR E M N, 2.5 /NN o FHZ S IE BRI Na,SO,4 F 20 % 5, /KA LR
LG AVUEM CBR OBEZNL mZANUZmA IR (20mL) , IF HAZIRA W 5
A3 S BEANUE, AR EE S AN KSR B K peig, KB R e T iyl 218
), LEWRE N 2R IEFIEH) 1. 03g MIBRAY. [FZFRWI F2REW (7. 0ml) I 2 —F
(1. 89mL, 33. 9mmo 1) ML WESE X A A HH R 2 (43mg, 0. 170mmo]) , 3£ HF Dean-Stark ¥4 i1
AL 14 /Yo AR N A HLZ F VR 1 S A TERR /K e gk, FH e /K
BT I UEER A TR, JEAEUE T2 RN, BRI RV H Ok / LR LR
(10 : 1) EEE, 3285 (T48mg,63% ) o

[0320] % SLjififhl] 2

[0321]  (1S)-1,5-Jii/K -2, 3,4, 6- P4 -0- I —1-[2- (F4EE ) -5 (4 IR 5E ) —4- Ik
R 1-D— Ll RO (1) ) 2%

[0322]

[0323]  (1)2,3,4,6- P4 -0- % -1-C-[2- (FFHHE ) -5- (1, 3- "5 —2- 8 ) —4- FdE
ZRFE T -D— NEL R A 2 B 1 %
[0324] FEZAAA M -T8°C T, W 2-[4-( FAEE )5 R 2- FEFE 1-1,3- Z5H K
I (5. 82g,16. 6mmol) [ VU &1 W iRg 5 v (36mL) i 0 2. 67TM 7E Cobe T [ IE T A B
7 (6. 40mL, 16. 6mmol) , - % IR & W) fEAH R~ B +E 30 70 Bhe B 5 ¥ 0 2,3, 4,
6— P4 —0- K2 -D- WA WERR —1,5- Wl (8. 16g, 15. lmmol) FJPYSIMERGH L (18mL) , FFHF
ZIREWEA FRE T BERE 20 2080 MHZ R NSO S B R K ST IR iR &)
H 2 CTER . A HUE &AL M A i R /K P, FE KRR T . 1Lk
B 2o, FEWUE N 28 R HH RIS B R R RAE Bk aiib (28t © SR M
=3 12 . D, 5EELEY (10.7g,87% ), HAmEMRILED .
[0325] 1H NMR(300MHz, % {4 -D ) & ppm 2.40 (s, 3H) 3. 65-3. 86 (m, 3H) 3. 89-4. 21 (m,
8H) 4. 45-4. 69 (m, 4H) 4. 78-5. 03 (m, 5H) 5. 91 (s, 1H) 6. 71 (s, 1H) 6. 97 (dd, ] = 7. 31, 2. 18Hz,
2H) 7. 10-7. 37 (m, 23H) 7. 81 (s, LH).
[0326]  (2)2,3,4,6- P4 —0- 2 —1-C-[2- (F4IE ) -5- LA —4- FEEZRE 1-D- nikig
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] 2 R 1 o 2

[0327] [ UK ¥ 1 2,3,4,6- P4 -0- ¥ K -1-C-[2-(F & & )-5H5-(1,3- = & K
 -2-J ) —4- FEESREE 1-D- MM A 8 (10. 6, 13. Ommo1) VU ZHRIEH R (80mL) =i
N\ 6M ERR (80mL) , B iZ VRS AL =M N HRE 14 /N o A2 TR VKOK , BT iR &4
H 8 CBEREEL . 2 A HLUZE R RN BR S B 7K VRN Eh /K ek, B K BRBE T4 . 1L vE
SR 2T EF], FFAERE R ARG H . AR R R R ARSI (Ot @ SRS
fis=2 . 1), 5REEEY (10.2g, 28 ), K EOHRILE Y .

[0328] 1H NMR(300MHz, 4L 15 -D ) 8ppm 2.66(s,3H) 3. 60-3. 72 (m, 2H) 3. 74-3. 82 (m,
1H)4.01(t, J = 9.09Hz, 1H) 4. 07—4. 20 (m, 3H) 4. 40-4. 61 (m, 5H) 4. 71-5. 05 (m, 5H) 6. 70 (s,
1H)6. 87 (d, J = 6. 68Hz, 2H) 7. 06—7. 40 (m, 23H) 8. 07 (s, 1H) 10. 06 (s, 1H).

[0320]  (3)2,3,4,6-PY-0-FIH-1-C-[2- (F&HIE) 5-[U-IRFKE) RE) FE]4-HF
FEZTE 1D~ Nbk e 1 227 0 1 il 2%

[0330] RS SAM -T8C N, n 1,4- {2 (6. 20g,26. Immol) [ VUSRI (SOmL)
WM 2. 6TM 7E e I IE T ZEBEEEE (10. 5mL, 26. 1mmol) , FRRHZTR & Y AEAH R F 5
P16 0 8he BEJSWMN 2,3,4,6- P4 —0- R -1-C-[2-(F5E ) -5 FEEE 4- FER
%= ]-D- MEM A BE (10. 0g, 13. Ommol) I PYS MR (20mL) , FRRH IR A WA AH [FIVRLAE
THERE 30 18P Z RNV BRI SAL B R RN KL A ALE H OR G AL . %A AL
J& 3R KW, G /K B IR BT o ik yBBR 25850, 2R 0E R 28 ). A R AR
WAt aith (2% © ZBROEE=2 ¢ 1) . AN, %54 NH 8% At (i 10—
daitl (OFt © CEROEE=1 1, 533 AR S (5. 508,46% ), HAAEXTBE
FEARIRED o

[0331] 1H NMR(300MHz, % 17 -D ) Sppm 2.21(s,3H)3.54-3. 82 (m, 3H) 3. 98—4. 23 (m,
4H) 4. 36-4. 64 (m, 4H) 4. 75-5. 06 (m, 5H) 5. 83-5. 86 (m, I1H) 6. 71 Fl 6. 73 (each s,
1H) 6. 89-7. 44 (m, 29H) 7. 67 F1 7. 71 (each s, 1H).

[0332]  (4) (1S)-1,5- /7K -2,3,4,6- P4 -0- FE-1-[2- (FFIE) H5-(4- IR ¥ ) -4-F
FEORSL 1-D— (L ALHE B 1 1) 2%

[0333] {EA/TAMM -10°C R, [ 2,3,4,6- PU —0- FHE —1-C-[2- (4L ) -5-[ (4- I
) (k) W3 ]-4- FEREE 1-D- mbig A 2 8% (5. 50g, 5. 96mmol) [ L ¥ (60mL)
NN Et.SiH (2. 90mL, 17. Smmol) F1 BF, «Et,0 (1. 90mL, 14. 9mmo1) , ¥ iZIB & MAEAH RV E
EFE 15 438h, B ZIR-S AR I8 T HiRE 2.5 /. 171 UK RSN Y T80 0 N b A sk 1 S 5
IR ARG 18 CBEAEEL . A VLZEF HUKuEs, G KRR TR I8k 25
TR, FEAEIE T 28R IS R R R P A AT (il il ( Cft @ 2R OBE=
15 0 1-10 : 1), 32k 8LEY) (2. 708,51 % ) , HOAERE AP S5

[0334] 1H NMR(300MHz, & 17 -D ) Sppm 2. 17(s,3H)3.53-3. 63 (m, 1H) 3. 68-3. 91 (m,
7TH)4.00(d, J = 11.04Hz, 1H) 4. 39-4. 95 (m,8H) 5. 01 (s, 2H) 6. 75 (s, 1H) 6. 86-6. 97 (m,
4H) 7. 10-7. 35 (m, 24H) 7. 36-7. 46 (m, 2H).

[0335] S35 Sjifdl 3

[0336]  (1S)-1,5- i /K —2,3,4,6- P4 -0- R & -1-[2-( R4 K ) -5-[4-[(1E)-3- B K&
P 1= -1 55 ] W3 1-4- FIERIE 1-D- (L AU I i il 2%
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[0337]

[0338] i) (1S)—1,5-MisK —2,3,4,6- P —0- T —1-[2- (FHIL) -5-(4- RWFHE) 4 F
TR J-D- (L ALHERE (780mg, 0. 876mmol) ¥ L AEHF R (8. 8mL) A LR £ 4%ME (184mg,
2. 14mmol) , BEERAE (11) (20mg, 0. 0890mmol) , = —0— FIZKIERE (54mg, 0. 177mmol) Fl= ZJI%
(0. 64mL, 4. 38mmo1) , FH| Biotage ill3& U IE 120°C T R MY 20 738l 1% N 35 TR AE I8
TR HILEBIRERARYHER A GRS (O - GRAEE=5 ¢ 1,85 : FlE=
40 1 1), 3 RIFRBLEY) (681mg, 87 % ), HAR - BT E AL EY .

[0339] IH NMR(600MHz, % 1{j -D ) 6ppm 2.17(s,3H)3.25(d, J = 5.50Hz,
2H) 3. 53-3. 84 (m, 6H) 3. 84-3. 95 (m, 2H) 4. 00 (d, J = 10.55Hz,1H)4.43(d, J = 10. 55Hz,
1M 4.50(d, J = 11. 92Hz, 1H) 4. 57-4. 65 (m, 2H) 4. 80-4. 93 (m, 41) 4. 99 (s, 2H) 6. 12-6. 22 (m,
1) 6.42(d, J = 15. 591z, 1H) 6. 74 (s, 1H) 6. 89-7. 03 (m, 4H) 7. 11-7. 47 (m, 26H) .

[0340] ESI m/z = 893 (M-H).

[0341] 275 SLjfifs) 4

[0342]  (1S)-1-[5-[4-(2-HIL LI ) FE ]-2- (F&EI ) 4- PFEARE 1-1,5- K -2,
3,4,6- PU —0- N -D— (L ALHEEE 1)) &

[0343]

[0344]  (1)2,3,4,6- P -0- F& —1-C-[2- (F&HE ) -5-[ B [4-[2-( =X FREAE)
CFE ] 2RI ] I 14— FELIRIE 1-D— nik e A AR R 1 o A%

[0345]  {EE/SGUM -T8°CI, [0 2- (4- YKL ) -N- =KL 2% (0. 814g, 1. 84mmol) [1]
VUSRS (3mL) % 00 2. 66M 1E T Z 8 e (0. 69mL, 1. 84mmol) , FKHXIR A4
AEMIFRE R HEFE 30 23 %0, BEJG N 2,3,4,6- P4 -0- % —1-C-[2- ( PF5 3L ) -5- Pk
Hk —4- FIEASE 1-D- kPR A % 4 (0. 670g,0. 876mmol) FXTVY SRR (3mL) , FFR IR S
PILEAH IR T HEFE 30 708 X RNVIEEINAIK, iR G L8 CEEAEL %A L
JE KB BR BE T4 o I UERR 2210, JRAE IR N 28 v ) IS B3R 4 H NH 24
A g At (207 ) , 2P S & (0. 634g,64% ), oy AR &4 .

[0346] 1H NMR(300MHz, & 45§ -D ) Sppm 2.12-2.22(m,3H)2.30-2. 43 (m,
2H) 2. 65-2. 76 (m, 2H) 3. 64-3. 84 (m, 3H) 3. 99-4. 22 (m, 4H) 4. 42-4. 65 (m, 5H) 4. 75-5. 04 (m,
5H) 5. 83-5. 91 (m, 1H) 6. 67-6. 72 (m, 1H) 6. 88-7. 43 (m, 44H) .

[0347]  (2) (1S)-1,5—- ik /K -2,3,4,6— P4 -0- ¥ & -1-[2-( F % & )-4- 7
i -5-[4-[2-( ZRRREREIRE ) o& ] R ] K 1-D- L ALRE B 1 il 4%
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[0348] TERAAMOCTT, M 2,3,4,6- P -0- F I -1-C-[2-( FHEE)SH-[ R E
[4-[2-( =R PR EE ) 458 ] HKE ] FEE J-4- F 5L 25 J-D- ik g 1 25 B (0. 638g,
0.565mmol) ] Z JiE % W (6mL) Jn A Et,SiH(0. 27mL, 1. 695mmol) F1 BF, « Et,0 (1. 58mL,
1. 24mmol) , 3K iR A WA [FINE R R HEHE 30 2040, [ kA 1 e A VROIN N T R B PR 40
WK IR G SR SRR . A NUE KB R BT . ik JERR 5 T4, IF
EVRE N AN AR R HERA S (Cft - ZBRABE=9 @ 1,3
bR EAL A (0.402¢,59% ), HOERE @A MPIRAL &4

[0349]  IH NMR(300MHz, %45 -D ) & ppm 2. 16(s,3H)2.36 (t, J = 6. 84Hz, 2H) 2. 68 (t, J
= 6. 84Hz, 2H) 3. 52-3. 65 (m, 1H) 3. 67-3. 92 (m, 7TH) 4. 00 (d, J = 10. 88Hz, 1H) 4. 37—4. 67 (m,
5H) 4. 78-5. 06 (m, 5H) 6. 73 (s, 1H) 6. 83-7. 01 (m, 5H) 7. 05-7. 45 (m, 40H)..

[0350]  (3) (1S)-1,5-Ji7K -2,3,4,6- P4 -0-FIE-1-[6-[4-Q-FIE LK) FE]-2-(F
I ) 4 BRI 1-D— () ALRE B K %

[0351] ] (1S)-1,5-Mi/K -2, 3,4,6- V4 -0- K& -1-[2- (FFHEE) -4- FE-5-[4-[2-(=
RPREEE) o] FE ] 5 1-D- (WAKERE (0. 402g,0. 336mmol) IEIETRIESE T
A= RS (0. 5mL) , HAL LIRS WA R T Bike 3 /AN Z R NI &
B, BE S DR T 280 . AR BRI AR NH B R AR o il 24k (bt - SR O WS
=4 . 6,55 FEE=20 1), F2FEMLAEY 0.296g, E &), KT EMRILED.
[0352]  IH NMR(300MHz, %0/ -D ) & ppm 2. 20 (s,3H)2.65(t, J = 6. 84Hz, 2H) 2. 89 (t, J
= 6. 84Hz, 2H) 3. 52-3. 95 (m, 8H) 4. 00 (d, J = 10. 72Hz, 1H) 4. 38-4. 67 (m, 5H) 4. 81-5. 04 (m,
5H) 6. 74 (s, 1H) 6. 88-7. 45 (m, 30H)..

[0353] 2% SLjfifs) 5

[0354]  [(Z)- (MR ZE ) WHZE (methylylidene) ] 22 AR — FAEEMS A &
[0355]

H
AN NHCbz
\[r\‘l/Cbz
[0356]  [r /7 TA L (250mg, 4. 38mmol) FIPUEMERE (4. 3mL) JIAN, N/ — — — 34,

IR —1- RFENEME (1. 98g,5. 25mmol) , W IZIR A WITE W T FEE R . 12 R N S R AE 3
JETZER. HIERINERRHERE IR (O SRROlE=4 1), 3 2r84L
HW (1. 45g,90% ) , HOA AR A

[0357] IH NMR(300MHz, & 15 -D ) S ppm 4.03-4.12(m,2H)5. 11-5. 28 (m,
6H) 5. 81-5. 96 (m, 1H) 7. 23-7. 43 (m, 10H) 8. 35-8. 45 (m, 1H) 11. 76 (s, 1H).

[0358] ESI m/z = 368 (M+H).

[0359] 27 SLjfif] 6

[0360]  N— AN 2L —4— FIJE — WRE —1- FBERZ (1) 2%

[0361]

H N
/\/NTN\/I
O
[0362]  [n] & A 2 % (400mg, 7. 00mmol) [ & 15 ¥ ¥ (70mL) i A = & f& (1. 31mL,
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9. 45mmo1) FNEL IR 4- AfFE AR FLNE (1. 62¢g, 8. 06mmol) , B Z IR G WAEEIR PP . 1)
B NN 1- FIZEDRIE (771mg, 7. 70mmo) , FHiZIR S WHE S N i . 1% N
WAEWR T N 728K W LIS 2 IR RN SR LB, ok WERR LT AT . WY I8
A5 2 P R YA NH BRI ( Okt - SR AEE=5 ¢ 1, LR ABE) , FRERAE &
W (RO, &6 - BRE=20 © 1-5 1) 4ifk, 15265846 54 (1. 38g, &), Hoh ok
A

[0363] IH NMR(300MHz, DMSO-D6) & ppm 2. 16 (s, 3H) 2. 18-2. 26 (m, 4H) 3. 23-3. 31 (m,
4H) 3. 59-3. 68 (m, 2H) 4. 95-5. 12 (m, 2H) 5. 72-5. 87 (m, 1H) 6. 63 (t, ] = 5. 44Hz, 1H).

[0364] ESI m/z = 206 (M+Na).

[0365]  Z2%5 SLjifs) 7

[0366]  [3-( T —3- Mtz ) K ] 22 RRABUT 2R MR &

[0367]

0
/\/?I\N/\/\N’U\Q><
H H
[0368] [ L% &I fiE (500mg, 5. 81mmol) (S M7 (58mL) A N-(3— 2 FE NI ) 2
R BT 25 AE (2. 02g, 11. 6mmol) , 1- F2FE 28 3 =M (0. 86g, 6. 39mmo1) F1 WSC (1. 56g,
8. 13mmol) , ¥HiXIR G WTE MR T WP A o MR NI IK, AHUE A% %A
WLZ H S B ) AN A R £ 7K BE %, e /K i IRk T o 1 Rk 25 T30, HRAEmUE T
R BRI R RS (O D CRAEE=1 . 1, LR LBR) ,
BRbREALAY) (1.322,94% ), HOB B ORI A
[0369] IH NMR(300MHz, % 1 -D ) Sppm 1.44(s,9H)1.52-1.71(m,2H)3.01(d, J
= 6.99Hz, 2H) 3. 09-3. 23 (m, 2H) 3. 30 (g, J = 6. 37Hz, 2H) 4. 89 (s, 1H) 5. 14-5. 31 (m,
2H) 5. 83-6. 06 (m, 1H) 6. 21 (s, 1H).
[0370] ESI m/z = 265 (M+Na).
[0371]  Z75SLjifh) 8
[0372] N-JGAEE N -(2- B -1, 1- —FE L) REHI#%
[0373]

H H
/\/N\{(N7\/\0H
0

[0374]  [AETAZERE (1. 5g,26. 3mmol) WIS HEVE (60mL) M= Z % (4. 9mL, 35. 5mmol) ,

FAE A C T IMAR TR 4- fEZE R 5ERE (6. 09g,30. 2mmo 1) , FHZIR A WHiH: 1 /IS 7EAHIA

MR ) e ROV 2- 2 3k —2— SN (2. 58g, 28. 9mmol) IR (3mL) , ¥4 1%

TREWAE W TR A 7RI T 28R SNV FH AT 2R 5R R ) A A (A 4tk

(LR OB ), B3R B EY) (4.0g,88% ), Ho A MRS

[0375] 1H NMR(300MHz, % 1{i -D ) 6 ppm 1.26(s,6H)3.55(s,2H)3. 71-3. 80 (m,

2H) 4. 85-5. 08 (m, 2H) 5. 08-5. 24 (m, 2H) 5. 77-5. 91 (m, 1H).

[0376] ESIm/z = 195 (M+Na).

[0377]  Z25 SLjifs] 9

[0378]  1- F4ZE —2- VR -5 3L 4-[4-[2-( FEEFERE ) L& ] FE ] RXHl&
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BnOOMOM
Br

[0380] fE AR M -T8C T, ) 1- R —4-[2-C A A P A FE) &5 ] % (50. 2g,
0. 205mol) FIPYSMRIEYE (1L) W hn 2. 6M 7E St 1 1E T R4 (78. 8mL, 0. 205mol) ,
IR EWAEAFNRE T HiH: 16 8h. BEJSAE 1 /BT PN 4- R4 5] —2- F
Z5 I (56. 9g,0. 195mol) ¥y PU S HS L (150mL) , ¥ IR A Y AEAH [FRELRE T B 30 4
Bhe 1112 RNV N SRR IR S A VUEH SR SR % A NLUE &4k
IR 7K B VRN B K e, FHJCK IR IR BE T4 o ik DR 25 88500, 7E 0 T 28 i 771, 15 32
[4- (R ) -5 ¥R —2- PRI T4-[2-( FEEREE) o] K& ] 7.

[0381]  BEJGIRIUKA ) [4- (FEFE ) -5 1R —2- FFLIRIE T[4-[2- ( FEE AL ) 23]
KA ] FEE (102g) WIS (IL) BN Et,SiH (46. 7TmL, 0. 293mol) F1 BF, *Et,0(29. 7mL,
0. 243mol) , HFH IR G WAEAH LS THEHE 16 73 8h [ UKyA B R N i VRO N VLR ok TR S
K, THE 2SR . FTiSRE YA LR LBEAEEL, F K ES, b5 a L2 H KR
BT L UERR 2T, AR T AR AT B AR AR W) NH B2 oA a4
o (Ckt @ ZREHEE=19 © 1-9 © 1), 132N EY) (60g,68% ), HGRE kL&
.

[0382] 1H NMR(300MHz, % 1 -D ) 6 ppm 2. 16(s,3H)2.87(t, J = 6. 99Hz, 2H) 3. 28 (s,
3H)3.75(t, ] = 6.99Hz,2H) 3. 85 (s, 2H) 4. 61 (s,2H)5. 12(s,2H)6. 77 (s, 1H) 7.03(d, ] =
8. 08Hz, 2H) 7. 15(d, 2H) 7. 26 (d, ] = 3. 57Hz, 1H) 7. 30-7. 45 (m, 3H) 7. 47 (d, 2H).

[0383] 7% SLjifh) 10

[0384]  (1S)-1,5- Mii/K —2,3,4,6- P4 -0- ¥ —1-[2- (FEIE) H-[4- Q- A LE) F
e 1-4- FERSE 1-D- (I ALREEE 1 il 2%

[0385]

[0379]

[0386] FEAAAH —T8°CF, [0 1- Fa I —2- ] -5 & 5-[4-[2-( FEERHAE)
LFE ] RE ] 2R (13.0g,28. bmmol) [ PUSIMERGHSE (150mL) i A1 2. 6M 7E CbtH I IE T 2%
B (11, 0mL, 28. 5mmol) , R IR AW EAH RN FE T Hide 16 o0 8h. Bl S 2,3, 4,
6— P4 —0- “F2& -D- A BEIR —1,5- WIS (14. 0g,26. Ommol) ¥ PUSIMRIEH VR (30mL) , 44
IR A WA FRELEE N HiHe 16 208 R NI N S R R K B A AL
KA. %A WLUZE SR AR KB R £h K s, B KR R BE T . 1 iRk 2 T
), FEAEIE T 28 ), 1321 26. 0g RIARARY)

[0387] ¥k RV T £ IF (70mL) 1 P4 & WE g (T0mL) » 1] ¥K ¥4 1 b % W I A
Et,SiH (2. 90mL, 17. 8mmol) F BF, » Et,0(1. 90mL, 14. 9mmol) , I+ ¥ iZ VR S W AEAH RV E R
Pt 1 /NI o [T OK A 1R B N VRN N R FR S B K, THIRL R &R 1) R VU A K
(70mL) , AHLZEFH A RZEE . bl fE 1A WUE KOs, GRS T4 i Bk 215
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s AP 28557, 133 27. 0g HIZRRY)

[0388]  AGHRARNVE T NIERE (140mL) o Fifif ) SEESVEIN N 2— TATIE (140mL) i1 6M £h1%
(140mL) , ¥ i% [ IR G YAE 80 CHEH: 2 /NN o R G H R =W/, WZBEYMA
K (70mL) o A HLZE FH PR, Bl 5 12 412 A R U VRO 7K ek, 7Kk
BT o LRI N 28RS, AR B IR R Y R A (il aiidk ( Tk @ IR ClE=
9 1 1-7 1 3), BRI EEY (12.0g,54% ), HoAREEAMRLED

[0389] IH NMR(300MHz, & fi -D ) 6ppm 2.20(s,3H)2.78(t, ] = 6.53Hz,
2H) 3. 54-3. 64 (m, 1H) 3. 68-3. 88 (m, 8H) 3. 93 (br. s. , 2) 4. 00(d, J = 10. 72Hz, 1H) 4. 42 (d,
J = 10.72Hz, 1H) 4. 50(d, 1H) 4. 56-4. 66 (m, 2H) 4. 81-4. 95 (m, 3H) 5. 00 (s, 2H) 6. 75 (s,
1H)6.92(d, J = 7. 77THz, 2H) 7. 02 (s, 4H) 7. 10-7. 35 (m, 22H) 7. 36-7. 44 (m, 2H) .

[0390] ESI m/z = 873 (M+NH,).

[0391] 275 SLjiify] 11

[0392]  (1S)-1-[56-[4-(2-&IE LI ) WA 1-2- (W&SE ) —4- IR 1-1,5- K -2,
3,4, 6= I —0- “F3E -D— 1 ZLpH R LR PR 1) 1) 2%

[0393]
jyeSe Rtk
Bno"~\° "
BnO" Y~ “0Bn SOzH
OBn ©/

[0394] TE A A FOC T, &34 B W I (1S-1,5- it /K -2,3,4,6- I -0- ¥
B2 (FEE) S5 [4-C-RELE) FE ]-4- FEZRE 1-D- AR (12.0g,
14. Ommo1) , = 2KEE (5. 51g,21. Ommol) FIERA — L % (2. 27g, 15. 4mmol) () VU SRR
FEW (140mL) A 40 %6 5 2 — R — S A BB I PR 2R (11, 1, 21, Ommol) o 1% R MY
VEVRAE S8 R PERE 30 43%h, B 5 7 P o N AR (70mL) o B DA E— /K54 (6. 79mL,
140mmo1) , ¥4 S MR A PIAE 60°C R HiHE 3 /Mo fIZIR AW EI 2 =15, oA oM
SEAMANKEE I (100mL) , AAHUZE FH XA ZANEH 2M SEALEIZK A (100mL) F
KBRS, KB IREE T1 . TEURIE T 28 R W), 1981 22. Tg TR

[0395]  RriZbk R T FHEE (140mL) , [ H A I AR R— /KA (2. 51g,14. Ommol)
FRER I (B0mL) , R LR A VST FHHE 15 280, ZREWAAERE T AR, B2 E
AL &, 17 AR E AL SN 2- AR (230mL) FTFFEE (90mL) , HI4AiZ B i%
IREVEEIRIRRD . (HZIREYAEN R I HYE R 15 /i, 13 S 200 &k, 15 3
TENRBAAEY) (9.898,70% ) o

[0396] 1H NMR(300MHz, %% {4 D ) 8ppm 2.12(s,3H) 2. 72-2. 85 (m, 2H) 2. 89-3. 05 (m,
2H) 3. 54-3. 63 (m, LH) 3. 68-3. 89 (m,8H)3.99(d, J] = 10.57Hz, lH)4. 39-4. 53 (m,
2H) 4. 56-4. 65 (m, 2H) 4. 82-4. 94 (m, 3H) 4. 98 (s, 2H) 6. 72 (s, 1H) 6. 79-6. 85 (m,
2H) 6. 87-6. 96 (m, 4H) 7. 06-7. 44 (m, 25H) 7. 75-7. 90 (m, 4H) .

[0397] 23St 12

[0398]  (1S)-1-[6-[4-(2-&IE L) F& ]-2- CBRAESE —4- FEZRE ]1-1,5- K -2,
3,4,6- U4 —0- LBEFE -D- (L AL 0 FE 1 il &
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[0399]

[0400] (1) (1S)-1-[6-[4- - M TEEHBRE AL LE ) K ]-2- LW HE -4- FEXK
£ 1-1,5- /K —2,3,4,6— PU —0— ZWEHEE —D— L AR ) ) 4%
[0401]  FEZAVSA T, MUKAT (1S)-1-[6-[4- Q- &L LHE ) FE 1-2-(FHE)4-HF
SEREE 1-1,5- WK -2,3,4,6- P4 —0- 2 -D- (L ALHE KR (10. Tg, 10. 6mmol) RIS
VW (100mL) I =% (2. 22mL, 15. 9mmol) F1_BRIE — — AUT HERE (2. 78g, 12, Tmmol) ,
FB 2R A MAEA R E T HikE 30 238, W R BRI K, iZIR T 2 =i, b
Ja TR S 8 CEEAEE. A L2 IM SRR 26 K Beiss, KRB T . iUk
bR 22T, FEAE IR T 2 ), 1931 11, 8g IR o
[0402] ¥ ZFERRVVE T LR LBE (50mL) F1FEE (100mL) o o He oA 20 %6 S AR AL AR
(2. 508) , ¥ ZIR G WAE /SN SIS T HRE 2.5 /NI o 12 S VR 2ok 3 1 ok U, FRAE TR
TEREHFRRRY) o
[0403] A bFR R WU THbRE (100mL) o fEE A T, MW INA SR B (6. 01mL,
63. 6mmo1) FI N, N- — I ILZILNLNE , IR G Tk, t)a, m g dt—2
AN CIREF (4. 00mL, 42. 4mmol) , F¥HXTR G LEAH RIEAE T Hidt 2 /Mo iz R N i oA
K BHVEH LR LB ZANWLZ FH OM B R TR IR S ZK Vi ViR £ K Wedgs » F B K
PRI T . b uEBR 2B, IR AR T & RIS G B R Y. WA s L
BV EH AR B I R4, 1r JE P NN Cope A 31l 7 o o il ] AT B0 b A4, 15 BUbR AL &
) (5.58g,74% ), HOA LR A
[0404]  1H NMR(300MHz, & 1 D ) S ppm 1.43(s,9H )1.77 (s,3H) 2. 00 (s, 3H) 2. 04 (s,
3H) 2. 07 (s,3H)2.19(s,3H)2.35(s,3H)2.75(t, ] = 6.92Hz,2H) 3. 28-3. 42 (m,
2H) 3. 75-3. 83 (m, 1H) 3. 92 (s, 2H) 4. 08 (dd, | = 12.43,2. 18Hz, 1H)4.30(dd, ] = 12. 36,
4. T4Hz, 1H) 4. 54 (t, 1H) 5. 14-5. 23 (m, 1H) 5. 25-5. 37 (m, 2H) 6. 87 (s, 1H) 7. 02 (d, 2H) 7. 10 (d,
2H) 7. 16 (s, 1H).
[0405] ESI m/z = 731 (M+NH,).
[0406]  (2) (1S)-1-[6-[4- - HHE L) FH 1-2- CBREE 4- FEEE ]-1,5-
K =2,3,4,6- 14 -0- LBEEE -D— (L ALHE R 1l &
[0407] ) (1S)-1-[5-[4-(2- M T A IEMILAITLE LT ) FHE ]-2- LWAIE —4- IR
5 1-1,5- ik -2,3,4,6- P4 -0— LBEZE —D- 11 BLRE B 19 S 05 ¥ (80mL) AN =3 &1
(23mL) , FFE IR AW AESIE T HEHE 1.5 /D fEE FZERBFISEIERY) . HILIF R
[R5 AR Pl AT R R FH U B S A K VBURT Eh /K e o WISV K i R B T4 i
PERR TN, HAE P T 2R, 3 2 54 (4. 67g, 2 & ), HOA LR K.
[0408] 1H NMR(300MHz, % 1/ D ) 8ppm 1.77(s,3H)2.00 (s, 3H)2. 04 (s, 3H) 2. 07 (s,
3H) 2. 19 (s, 3H) 2. 35 (s, 3H) 2. 67 (t, 2H) 2. 85-3. 07 (m, 2H) 3. 75-3. 84 (m, 1H) 3. 92 (s,
2H) 4. 08(dd, J] = 12.36,2. 10Hz, 1H)4.30(dd, J = 12.36,4.59Hz, 1H)4. 53 (t,
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1H) 5. 13-5. 23 (m, LH) 5. 24-5. 36 (m, 2H) 6. 86 (s, 1H) 7. 02 (d, 2H) 7. 11 (d, 2H) 7. 17 (s, 1H).
[0409] ESI m/z = 614 (M+H).

[0410]  Zx7% SLjfifh) 13

[0411]  (1S)-1,5- li/K —2,3,4,6- P4 —0- W3k —1-[2- (R4 ) -5-(4- 2k —2- FILF
) —4- BRI 1-D- (I ALREEE 1 il 2%

[0412]

[0413]  TEESGUR -60°CTF, ) 1- 1 —4- 4L 42 —2- FIEE2E (0. 80g, 3. 46mmol) [H]
VUi s v (15mL) i H0 2. 6M 1E T 258 1 i (1. 33mL, 3. 46mmol) , H 4 %R &)
EAR RIS R HidE 15 438h. BHG RN 2,3,4,6- P9 -0- FF5& —1-C-[2- (FF5 2 ) -5 FEE
Kk —4- PIEAIE ]-D- MEM A 20 (1. 10g, 1. 44mmol) [KIVUSMEREYEE (6mL) , FRFZIR G
TEAH RIS T 3R 15 20 Bh o 112 S SRS AL B R LR K S %%i%/mo B Ji= i
HREVH CIR CBEFEL . %A NLZH EKGEG, KRR B T4 i JERR 25185, IF
TEJRHS T2 REH), 193 1. 7g KRy .

[0414] Bl 54 i R s T 4 0E (10mL) ATEA; (10mL) o [o] BEES W AE 4°C T A
Et,SiH(0. 92mL, 5. 76mmol) FI BE, «Et,0 (0. 46mL, 3. 60mmo1) o 1% J N5 v 75 AH [V S 9
FE 30 7380, HE IR A VTE SR N HUEE 30 7380 12 RN IR I0 N VL RH Bl PR S 7K T o
IR T2 RAE KD, AR 18 CBEFEL . ZAVUE UK pEG, FHCKmIR ST, o
PERR 2N, JRAEUE N 28R IS B R R W IR A (il il ( Cft @ 2R
CEE=3 1), 53k E A (420mg, 35% ), H iR OmeiRib 44 .

[0415] 1H NMR(300MHz, % 1§ -D ) S ppm 2. 17(s,3H)2.22(s,3H) 3. 49-3. 59 (m,
1H) 3. 63-3. 84 (m,6H)3.97(d, J] = 11.04Hz, lH)4. 31-4. 50 (m, 3H) 4. 52-4. 68 (m,
3H) 4. 79-4. 92 (m, 4H) 5. 02 (s, 2H) 6. 37 (dd, J = 8.32,2.41Hz, 1H)6.55(d, ] = 2.49Hz,
1H)6.66(d, ] = 8.24Hz,1H)6. 78 (s, 1H)6.88-6.97(m, ] = 5.21,4. 43Hz,2H) 7. 01 (s,
1H) 7. 10-7. 50 (m, 23H) .

[0416] ESI m/z = 858 (M+NH,) , 839 (M-H).

[0417]  ZZE5jife) 14

[0418]  (1S)-1,5- i 7K —2,3,4,6- U —0- F & —1-[2-(FFHA ) -5-[4-[2-(1,3- =5
R -1,3- & —2H- Wk —2- 2% ) L5 1-2- A -4 RS 1-D- (A HE I
il %

[0419]

[0420] [ (1S)-1,5- /K —2,3,4,6- P —0- I —1-[2-( FHEE )-H5-U-FIHE 2-F

37



CN 101490028 B WO B 34/89 T

FERSE ) -4 EEZRIE 1-D- (W ALYHEEE (340mg, 0. 40mmol) HIN-(2- WL ) P4 — FIHEY
W (1.02g,4. Ommol) [N, N- — IR Els (5. 0mL) INABREREF (553mg, 4. Ommol) Fi
n—Bu,NT (14mg, 0. 038mmo1) o KHiZ X MIRG WAL 80°C FiH: 3. 5 /Mt AFIZIREWRH 2
FIR)E, WM, AHUEH SR CBE R A HUZ K PEE Gk R8T 15 .
i PERR Z TR, FFAE R T 2RSS RIRAR Y HH AT B R A W R Ak JOAE i 44,
(Ot . SRLPEE=3 ¢ 1), FEkREEY (60mg, 15% ), HOMER ARG
[0421] 1H NMR(300MHz, % 15 -D ) Sppm 2.17(s,3H)2. 18(s, 3H) 3. 49-3. 60 (m,
1H) 3. 63-3. 85 (m, 6H) 3. 89—4. 19 (m, 5H) 4. 34-4. 52 (m, 3H) 4. 53-4. 65 (m, 3H) 4. 75-4. 93 (m,
3H) 5. 01 (s, 2H) 6. 44 (dd, J = 8. 55, 2. 64Hz, 1H) 6. 60-6. 71 (m, 2H) 6. 77 (s, 1H) 6. 88—6. 97 (m,
2H) 7. 05 (s, 1H) 7. 13-7. 45 (m, 23H) 7. 66-7. 72 (m, 2H) 7. 80-7. 88 (m, 2H) .

[0422]  ZZESjfH) 15

[0423]  (1S)-1-[5-[4-(2- HIEELHEE ) 2- FEFE ]2-(CFEE ) 4- FERE 1-1,
5- /K —2,3,4,6- 4 -0 3% —D— (I ALHERE I 25

[0424]

Ow™NH,

[0425]  [r] (1S)-1,5- Jlii7K —2,3,4,6- P4 —0- 3k —1-[2- ( F4 & )-5-[4-[2-(1,3- —
FAC -1, 3- & 20 il —2- L) LA ]-2- FERREE J-4- R RE ]-D- A eE
fir (60mg, 0. 059mmol) ¥y PYEL WM (0. 8mL) FFEE (0. 2mL) I AW — /KA (30mg,
0. 59mmo1) , 1% S NRAWILE 65°C N HiE 1 /M. ZIR G RS0, mL A A
M S AN IR KSR, BT AR G I 1R SR AREL . %A HUZ H Sh/k Pk ik, e /KB BT
B, TEPE T 28 G, & B 2RSS

[0426]  IH NMR(300MHz, Z1/i -D ) &.ppm 2. 21(s,3H)2. 22 (s, 3H) 3. 03 (t, J = 4. 74Hz,
2H) 3. 50-3. 62 (m, 1H) 3. 65-3. 83 (m,6H) 3. 88 (t, ] = 4.74Hz,2H)3.98(d, ] = 10. 88Hz,
1H) 4. 34-4. 51 (m, 3H) 4. 55-4. 65 (m, 3H) 4. 77-4. 93 (m, 3H) 5. 02 (s, 2H) 6. 43-6. 51 (m,
1H) 6. 66-6. 72 (m, 2H) 6. 78 (s, 1H) 6. 91-6. 98 (m, 2H) 7. 06 (s, 1H) 7. 11-7. 45 (m, 23H).

[0427]  Jb4h, KA R R FEAESHRIE FHLEY (D TLlEdH 1- ) -2- F4
B —4- PRI PRI RS 1- ] —2- TR 4 FAESE A SR i an Rk, 4% I 225 S 9]
13-15 ik i1 77 V26 o

[0428] 275 SLjiufh) 16

[0420]  4-(FFEEE ) -5 1R —2- GUR B ) &

[0430]
BnO Cl
pey

o
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[0431] FERSMM 50°CF, 1 2- & —4- BRI FHE (14.0g,91. 2mmo1) F &L 477 ¥
(300mL) 3 0 0. 95M &4k — 5 T 248 e H 0 (307mL, 291mmo 1) , HW IR -G W 7EAH [RIVE
FERHERE 1.5 /AN o A8 2R TR RS T 22 S0, KR e — DB 3 /it Bl S, F UK
P NSV ) P I TR o AR NS VRO 3 ERIR, BT AR AW LR LR A E
A WLz AR BR S A R R /K W, /K BR T4 o It BB R 258511, JF AE iUk
NEEREEH, A3 7. 258 HITRARY)

[0432]  BRiZBk R T FHEE (140mL) o FEZUSUIR T R UKYA I L I AN SR BRIk e i VR
) (perbromide) (16. 3g,50. 9mmol) , FFRZIRAMIIERE 4 /N o FHZ R NN 20 %
Na, SO, Y&, FTAHR AV LR CEAEEL. A HLUZF 3M ZRIR MR BR AU BN /K V- VR RN 6 7K
ek, HJCKBRIREE T8 . ik yERR 2850, JREWUE T 28R Hhkfs Bk R it
AR ALt ( Okt 0 ZRABE=3 © 1),153%] 6. 17g MEEM K.

[0433] B BLAy K% T A M (260mL) o 78 2040 T ) S W N R 2R (3. 45mL,
28. 8Smmol) FIFKEREN (4. 70g,34. lmmol) , BFiZIB S WAE 50°C R HEHE 4. 5 /N AF1Z I 3
VYA EN R B, Bl S Aok T vE . TEUR N AR AR B R AR R AT
aith (Cpt 1 ZIREE= 10 © 1), FERELEY (2.02g,6.9% ), H A TLEH K.
[0434] 1H NMR(300MHz, % 1§ -D ) S ppm 5.23(s,2H)6.97 (s, 1H) 7. 32-7. 50 (m,
5H) 8. 15 (s, 1H) 10. 27 (s, 1H).

[0435] ESI m/z = 325 (M+).

[0436] 25 SLjiifs) 17

[0437]  [4-(F4HE) 56— R —2- EAR 1 [4-[2- (PR EMAIL) 25 ) 255 ] MERH

7%
[0438]
BnO cl OMOM
Sesee

) OH
[0439] FE A A MM -T8C T, I 1- ¥R 4-[2-( PR EPFHE) & & ] X (1.52g,
6. 20mmo 1) (1 VUM (6mL) 00 2. 6M IF T 2548 1 e vl (2. 38mL, 6. 20mmol) , IF
PARIRE W AEAH LR S HikE 10 4380 Bl S 7EZT 10 2B n 4- (R 43 ) 5] —2- &
Z I (2. 02g,6. 20mmol) ¥ VU ML (6mL) , 4 1ZIR-A W AEAH [FRELRE T Bkt 30 4
B o 2R NI N SACEL R AT PR S W O CEEAEL AHLZE 2k
(IR K S VRRR 7K s s B JC/K B BB T o b BB 25 4850, R AE IR R 28 R He
WA BRI GIg Atk ( Okt - B CEE= 10 © 1), B3brELEY) (750mg,
25% ), HoA AR E D) o
[0440]  1H NMR(300MHz,%f5 -D ) 8 ppm 2.24(d, J = 3.57Hz, 1H) 2. 89 (t, J = 6. 92Hz,
2H) 3. 27 (s,3H) 3. 75(t, ] = 6.84Hz,2H) 4. 60 (s, 2H)5. 12 (s, 2H)6.09(d, ] = 3. 57Hz,
1H) 6. 91 (s, 1H) 7. 15-7. 51 (m, 9H) 7. 80 (s, 1H).
[0441] ESI m/z = 508 (M+NH,).
[0442]  Z32% SLjfifs) 18
[0443]  1-(F4HE ) —2- 1R -5 S —4-[4-[2- ( FEIEPEEE) 4 ] % ] ZKIH %
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[0444]

BnO Cl OMOM
BSUS
[0445] [ UKA K [4-(FRFE)H- W 2- WAER I4-2-(PFREFHIL) 2% ]
2% JE ] WO (750mg, 1. 53mmol) Y] & 17 % ¥ (8mL) Bl A Et,SiH(367 1 L, 2. 30mmol) #I
BF,; *Et,0(232 1 L, 1. 83mmol) , FEHZIR G WAEAH RIS T HiRE 1 /I o I ukyA [ s
NHFNER R KL TH R EE . AYUEH SR OB AEL, F K e, F oK R e T
o ST PERR K TIEN, FRAE IR N 28R LIS BT R AL (s il (St
LIROEE= 4 0 1), 132FREAEY) (290mg,40% ) , 2RI 5.

[0446] 1H NMR(300MHz, & 15 D ) S ppm 2.88(t, J = 7. 15Hz,2H) 3. 28 (s, 3H) 3. 75 (t,
J = 6.99Hz,2H) 3. 97 (s, 2H) 4. 61 (s, 2H) 5. 12 (s, 2H) 6. 96 (s, 1H) 7. 10 (d, 2H) 7. 17 (d,
2H) 7. 28-7. 50 (m, 6H) .

[0447] ESI m/z = 492 (M+NH,).

[0448]  Zx75SLjiufh) 19

[0449]  2,3,4,6- ] -0- K& -1-C-[2-( FHEE ) 4- A 5-[4-2-(FEREFHE) &
5] REE ] ZRER 1D ik 2 B I A

[0450]

[0451]  fERAHM -78°CF, ] 1-( FAHEE ) -2- ] -5- & —4-[4-[2- ( A 4L )
L] REE ] 2R (290mg, 0. 609mmol) (%) DY S G g v v (3mL) Vi 0 2. 6M IE T A ) T
W (2341 1,0.609mmol) , ¥ 1% IR A VI EAH FIR BE T B+ 5 20 8h. BH)E W0 2,3, 4,
6— V4 —0- K& -D- A BEIR —1,5— W IR (328mg, 0. 609mmol) ¥ PU SRR (3mL) , ¥ i%
TREWAEAHFRFE THERE 1 /N o )2 R N BUIN UL B IR A A v, iR &40
LR LA A HLUZE FH SACE R AR AR O £k e, LK BRI . I B kR 25
T, FRAERE T 28 R IR R R R A (a4l (Cft @ LR CBE=
30D, BEERELAEY (124mg,22% ), A TGRS

[0452]  1H NMR(300MHz, % 17 -D ) S ppm 2.85(t, J = 6. 99Hz, 2H) 3. 28 (s, 3H) 3. 60 (s,
5H) 3. 94-4. 02 (m, 3H) 4. 04—4. 15 (m, 3H) 4. 43-4. 61 (m, 6H) 4. 71-4. 97 (m, 5H) 6. 89 (s,
3H) 7. 37 (s, 27H) 7. 50 (s, 1H).

[0453]  ESI m/z = 952 (M+NH,).

[0454] 225 Sjiify) 20

[0455]  (1S)-1,5-li/K -2,3,4,6- P4 —-0- & -1-[2- (FEEE ) 4-E -5-[4- - RE 2
gD RE ] R 1-D- I ALREREE A%

[0456]
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[0457]  [JUKIAT 2,3,4,6- VY -0- ¥ -1-C-[2- (F&EE ) -4- A 5-[4-[2-( FEEHR
UE) ] REE T SR 1-D- ki A AR (124mg, 0. 133mmol) [ &M (0. 5mL) HIPYERE
M (0. 5mL) YW Et,SiH(63. 6 1 L, 0. 400mmol) F1 BF, *Et,0(40. 4 1 L, 0. 320mmo1) , 3F
ZIREVTEARFREEE N B 1.5 /AN, FOBZIR G WAESE N HiFE 4.5 /Do [MUKA R
IS VRN N LR FR S A A VAV, B WLZ F IR LBEAE R . %A W2 FH 3Rk kg, TSRk
PR b uERR R TEEN, TR T 28 RV, 1931 119mg IZ R

[0458] LR RIS T NFERE (0. TmL) o BEJS M LESWBUINA 2—- PAEE (0. 7mL) HT 6M 21
i (0. TmL) , ¥ 1% R NV A WITE 80°C N HiHE 3 /b (HZIREWAH R SR )G, MiZREY
AT, BAHIR G SR L BE# o bl G 1% A HLIE FH AR B2 S AN K SR Bk ek,
KRBT AEWUE PRI + AR R A (a4l ( Tkt @ 21,
ZEE=7 1 3), BRIFFEAAY (79. Img, 68% ), Hoh EEMRALEY)

[0459] 1H NMR(BOOMHz, 4L 15 -D ) Sppm 2.77(t, J = 6. 42Hz, 2H) 3. 52-3. 60 (m,
1H) 3. 64-3. 82 (m, 7TH) 3. 92-3. 99 (m, 3H) 4. 03 (d, 1H) 4. 41-4. 51 (m, 2H) 4. 54—4. 64 (m,
2H) 4. 82-4. 89 (m, 3H) 4. 91-4. 97 (m, 2H) 6. 86 (d, J = 7. 34Hz, 2H) 6. 90 (s, 1H) 7. 02-7. 06 (m,
2H) 7. 06-7. 10 (m, 2H) 7. 13 (t, J = 7. 34Hz, 2H) 7. 15-7. 20 (m, 3H) 7. 20~7. 33 (m, 17H) 7. 36 (d,
J = 17.79Hz, 2H).

[0460] ESI m/z = 892 (M+NH,).

[o461] 225 Sjfif) 21

[o462]  (1S)-1-[6-[4-(2- &I LI ) FH& J-2- (FEEE ) 4- FURE 1-1,5- ik -2, 3,
4,6- P4 -0- 3L -D- LI ALHHEE I 1 2%

[0463]

[0464]  {E &SR T, VKA (1S)-1,5- WK -2,3,4,6- P4 —0- 3 -1-[2-(F &
) -A-E 5-[4- - BECE) FE ] KE 1-D- WAERE (79. Omg, 0. 090mmo1) , — 2R3
[ (53. Img, 0. 203mmol) FILRZE — FAEE VA% (23. 9mg, 0. 162mmol) F VY SRIFAETR (2. OmL)
TN 40 % 7 2R TP B A — IR — R N FEE R (386 1 L, 0. 203mmol) o H41% SN I VRLAE =
BNPEE 15 /NS, AL T EE (Inl) o Bl S MABE—KEY) (43. 71 L, 0. 90mmol) ,
WZ IR AYIAE 60°C N HiHE 3 /DI . fIZIR AW HI 2 =5, mHE A A 20 A&
BIKESI PR G O CIEAE . ZANLUZE FH 3K PEG, F GRS T8 . 7R
FEEREH, - AR R AR A IS ait (R0 FEE=9 @ 1, 338 &5
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(39. 2mg,50% ) , H R &4 -
[0465] 1H NMR(300MHz, % 1/ -D ) 8 ppm 2.68(t,2H) 2. 83-2. 96 (m, 2H) 3. 52-3. 61 (m,
1H) 3. 62-3. 86 (m, 5H) 3. 99 (t, J = 10. 57Hz, 3H) 4. 41-4. 67 (m, 5H) 4. 81-4. 92 (m, 3H) 4. 95 (s,
2H) 6. 88 (d, J = 5. 60Hz, 3H) 6. 97-7. 43 (m, 28H).
[0466] ESI m/z = 874 (M+H).
[0467] 2275 SLjiufs] 22
[0468]  5— YR —2— SR I (1) i) %
[0469]
o]

BVJ::j:CHO
[0470] |7 5- V] —2- F AR (18.5g,78. 5mmol) 7ERM (157mL) H TREW N AN,
N- I FBEZ (0. 5mL) , 7E 230 A i sl sl (8. 1mL, 94. 2mmol) o 4 b i VS
Bidt 30 438h, B TR T k4gd. # - I 25 RYw T2 (167ml) , £ 0°C M mE
N, 0- PR Ee 2h (9. 19g,94. 2mmol) F1 =2 1% (26. 3mL, 188mmol) 7E& 47 KR
e WG NS VAT A [FIELRE T Bkt 30 43P, Bl S 7K R B S A K BV RN B K vk
Bo ANLEH KRB BT, ik yERR 220, 7EJ s T 28 RIS HIFF 31 24. 0g TR o
[0471] 4 - #0153 BN B R TV E Mg (157mL) , 75 0°C ' B ¥ i AN & A L2 4
(1. 19g,29. 0mm01) o 5 S VIS A 0°C )T, B I 20 h 18, iZ IR S W{E =
MR BERE 30 4380 A HLUZE FH R B2 SN K S VDR » Bl e FH 3k /K Be s, Bl e /K IR Bk
B o TEUERR T, AR R REH, - SRR R LR LB - Okt (1 & 9)
(IR A VS VL T 45 i 19 B AR AL &) (11, 3g,65% ), Hoh et ik, 1H NMR (300MHz, 54
{5 -D ) 6 ppm 7.35(d, J = 8. 47Hz, 1H) 7. 65(dd, ] = 8. 47, 2. 56Hz, 1H) 8. 04 (d, ] = 2. 56Hz,
1H) 10. 41 (s, 1H).
[0472] 2375 Sjifh) 23
[0473]  (5- ¥R —2- S AREE ) [4-[2- ( EAEFEIAE ) 4% ] K ] PRSI &

[0474]
’ Illi] Cl Eilll OMOM
BOUS
OH

[0475]  JEILIHAT S S 17 BTl 5k, (AP 5 IR -2- SURFEAE 4- (CFA
5 -5 IR —2- FURFEE, 3RS (4. 558,63% ), HOW AR EY)

[0476]  IH NMR(300MHz, %04/ D ) & ppm 2. 89 (t, ] = 6. 99Hz, 2H) 3. 26 (s, 3H) 3. 74 (t, ] =
6. 99Hz, 2H) 4. 59 (s, 2H) 6. 11 (s, IH) 7. 13-7. 39 (m, 6H) 7. 82-7. 84 (m, 1H).

[0477]  Z25 5Lty 24

[0478]  5- 3R —2- S —4-[4-[2-( FEEFHEE) 43 ] FE ] RFiukl &

[0479]
Br
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[0480]  |n] (5— ¥R —2- R A I ) [4-[2-( AL A I ) o5 ] 25 ] T EE (0. 265¢,
0. 687mmo1) FIETH (1. 4mL) I =M% (1051 L,0. 756mmol) » £E 0°C T, [m) H:A i
TR S (58. 51 L, 0. 756mmol) , FH iR G W AEAH RS R HidE 2 /NN o 3% R B 30N
NI ARG OBR SBRAEL 2 IR o %A L2 B KSR, I HaZ A WLZ oK Rk
T YRR L TR, AR T 28 RIS B R Y o

[0481]  |r] LIS B HFR AP HFI Et,SiH(165 1 L, 1. 03mmol) HIEGVA (3. 4mL) 7£ 0°CF
BOA BE, « Et,0(104 1 L, 0. 824mmo ) , FERHZ IR A WAEA RV R HEHE 1 /g . b N3l
FHA AR BR BN K e (2 1K) , B FH 3R /KW 2B WUZE P /KBBR8 T4 o i yERR
FoEF), FEAEWER T 28 R, AT B R R R A (il itk ( Ot @ SRS
=9 ! 1,32 EM"Y) (4lng)

[0482] ESI m/z = 386 (M+NH,).

[0483]  Zx75 SLjifufhl 25

[0484]  2,3,4,6- U —0- FH -1-C-[4- A 3-U4-[2-( FREEFHRE) ¢&E ] FEI X
J 1D~ Ntk A 1 25 B 1 £

[0485]

[o486] AR S S 19 Bl i 7k, (A A H 5- 9] —2- & ~4-[4-[2- ( FEEFHA
i) CHE ] RE ] R 1-CFRESE ) 2- 7R 5 F 4-[4-[2-( FEEPHIE) &3] F
5] AR R AR (1. 07g) , A Rt iRy .

[0487] ESI m/z = 846 (M+NH,).

[0488] 2% SLjitfh 26

[0489]  (1S)-1,5-Mii/K -2,3,4,6- P4 -0- FHE -1-[4- A -3-[4-C-FRELE) FHE ]I XK
5 D (L ALBEEE ) ] &

[0490]

0OBn
[o401] R ¥& = % s¢ W 20 B & 1 7 A, (H 3L A 2,3,4,6- P -0- F
5 1-C-[4- & -3-[4-[2- ( PR PEIL ) 438 ] AL ] 3L 1-D- mbig A A 2, 3,
4,6- P —0- I —1-C-[2- (FHIEE ) 4- & S5 [4-[2-( FHEIEPHEE) 4] FHE ] K
55 ]-D- nL e 258 15 2R SR S ) (0. 262¢) , SO LR .
[0492]  ESI m/z = 786 (M+NH,).
[0493] 2% St 27
[0494]  (1S)-1-[3-[4-(2-HIELE) FH ]-4- S HFKE 1-1,5- K -2,3,4,6- 4 -0-7F
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B —D— (L OB ) il %
[0495]

Cl NH,
BnO~N 0 O O

BnO" Y “OBn
OBn

[0496]  MRHE S 2 Szt 21 Arid i 5k, (HEL AR A (1S) -1, 5- /K -2, 3,4,6- P4 -0~ ¢
5 -1-[4- 3 -3-[4- - BE ) R ] 2R3 1-D- (WAL EEAR A (1S) -1, 5- MK -2, 3,
4,6- VU -0 FF —1-[2- (R4 ) 4- A H5-[4-@2- BELKE) FHE ] FE 1-D- LA
B2, 12 3 bR AL A VIR~ (0. 230g) , Hoh R (R .

[0497]  Zx75 SLjifufhl 28

[0498]  (1S)-1,5- 7K =2, 3,4,6- P4 -0- 3 —1-[2- (R4 ) -5-(4- R ) 4-
#FE 1-D- BFEERIHI%

[0499]

[0500]  HR¥E 27 SLtife) 2 ik K 77 i & lubr @ Ak 59, (R A 2,3,4,6- P -0- R
5k -D- FFUHER -1, 56— WERIUE 2,3,4,6- Y -0- W& -D- M4 MR 1, 5- AR,

[0501] 1H NMR(300MHz, % 1i -D ) 6 ppm 2.12(s,3H)3.32-3.81(m,4H) 3. 86 (s,
2H) 4. 07 (t, J = 10. 72Hz, 3H) 4. 32-4. 47 (m, 2H) 4. 49-4. 80 (m, 5H) 4. 93-5. 07 (m, 3H) 6. 72 (s,
1H) 6. 80-7. 01 (m, 4H) 7. 06-7. 46 (m, 26H) . EST m/z = 911 (M+Na).

[0502] 913 (M+2+Na).

[0503] 2% Sijififh] 29

[0504]  (1S)-1,5- it 7K -2,3,4,6- P4 —0- ¥ £ -1-(2-( ¥ & & )-5-[4-[ (1E) -3- &
W 1= —1- 55 ] N5 14— FFEREE ) -D- PR Rl 4%

[0505]

[0s06]  #R #& 2 % ¢ 1 3 Bt Wk 1 U7 3%, B (1S)-1,5- i K -2,3,4,6- P4 -0- R
HE-1-[2- OF&IE ) -5- (4- IWEE ) —4- WEEEE 1-D- 5B (918mg, 1. 03mmol) , 13 24
BALEY (3TTmg, 41% ), Hohdk s e TRAL &9

[0507]  SEjiafs]

[0508]  ASS B (RIAL G P A5 T 3 S 491 Rk 6 S it 8] 0 SE VR 4 MBI , (F0 A % B KT
B[ AN BB AE o
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[0509]  SEjitEfs 1

[0510]  (1S)-1,5-Mi/K —1-[2-F£3E —-5-[4-[4-[ - FFE -1, 1- —HFLEE) & 1-4-5
T ] AREE 14— FEIREL 1-D- (L AUREEE 1) il 2%

[0511]

H

94 "<
HO 0 0 OH
HO" Y “OH

OH
05121 (1) (1S)-1,5- i 7K -2,3,4,6- P0 -0- ¥ 3 -1-[2-( ¥ %
E)-5-[4-[UE)4-[C-RE-1,1I-ZHFELE) a & ]4-8RT -1-H-1-%&]1F
g 14— FIERIE 1-D— (L ALRE B (1) ] %
[0513]  Ji] (1S)-1,5- /K —2,3,4,6- I —0- ¥ 3 —1-[2-( ¥4 & )-5-[4-[(IE)-3- &
-1 —1- 2 ]R3 1-4- AR E 1-D- (L AUBE I (200mg, 0. 223mmol) 1) &0 17 % ¥
(2.2mL) oA 2- & 2 —2- F & -1- A I (40mg, 0. 446mmol) , 1- 5 2 2K 3F — M (33mg,
0. 245mmo1) F WSC (60mg, 0. 312mmol) , I H¥ ZIB G W T HiF i . xRNV
BMAIK, B iR & T2 %A VLUEH KIS, F e /KR RS 5, I8k %
T, AR T 28 R, AR B 5 R Y AR g 4k ( Okt @ 2R OHE=
51 1-1 1 2), 132k 54 (120mg,56% ), HOARE S ARLEY)
[0514]  1H NMR(300MHz, %% 1/ =D ) 6 ppm 1.26 (s,6H) 2. 19(s,3H)3.11(d, J = 7. 46Hz,
2H) 3. 54-3. 63 (m, 3H) 3. 67-3. 85 (m, 5H) 3. 89—4. 05 (m, 3H) 4. 40—4. 68 (m, 4H) 4. 81-4. 95 (m,
3H) 5. 00 (s, 2H) 5. 60 (s, 1H) 6. 08-6. 21 (m, 1H) 6. 45(d, ] = 15.54Hz, 1H)6. 75 (s,
1H) 6. 89-6. 97 (m, 2H) 7. 03 (d, J = 7. 93Hz, 2H) 7. 11-7. 45 (m, 26H) .
[0515]  ESI m/z = 988.5 (M+Na).
[o516]  (2) (1S)-1,5- il /K —1-[2- }2 3 5-[4-[4-[QC- B E -1, I- —FHE L HE) &
5 ]-4- EART ] N 14 IR 1-D- (L AR I i A&
[05171  [r] (1S)-1,5-{i/K -2,3,4,6- P4 -0- 3L -1-[2- (FFEE) -5-[4-[ (1E) 4-[ (2- &
-1, - SR H) &I 14T - -1 5 ] R -4 RS 1D I AL
(120mg, 0. 124mmo1) A EEAVR (1. 2mL) BN 10%4E — 3G TEmE (22mg) , BHZIR S WEAS
WE R PR . Z R N S vE, WUE N RSB R . HILE R
AR R A 2l (&7 @ BliE=20 © 1-5 © D, fS2krd 549 (58mg,90% ) ,
HoATOR A ZALE W NVR Z0EHMS BB 1 Fix.
[0518]  Sjifs] 2
[0519]  (1S)-1,5- /K —1-[2- }2d& 5-[4-[4-[[2- BRE -1-(FREFE ) -1- FELE]
REE -4 FAT I )RR 4 FEORES 1D (L ALRERE ) %

[0520]
H
9eCe RN S
Ho N © © “ou
HO" Y “OH

"OH
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“1-[2-( % &
]| I-4- A

[0521] (1) (1S)-1,5- Mt /K -2,3,4,6- J§ -0- “F
H)S5-[4-[UE)4-[[2- B E -1-(&r & B E)-1-F & &
T 1= -1 58 ] REE 1-4- FIESRIE 1-D- L AU B i A%
[0522] i fSids) 1 (1) Pk io7 32, B A ) 2- 20k —2- A -1, 3- TH AR 2-
5k -2- WL -1- VB, B RbR AL S (91mg, 44% ), Ho Lt &4 .

[0523] IH NMR(300MHz, 5 /i -D ) 8 ppm 1.19(s,3H)2.20(s,3H)3. 15(d, J = 6. 06Hz,
2H) 3. 49-3. 83 (m, 10H) 3. 87-4. 04 (m, 3H) 4. 37-4. 67 (m, 4H) 4. 80—-4. 94 (m, 3H) 5. 00 (s,
2H) 6. 00-6. 23 (m, 2H) 6. 40-6. 52 (m, 1H) 6. 75 (s, 1H) 6. 93 (dd, J = 7. 38, 1. 94Hz, 2H) 7. 03 (d,
J = 8.24Hz,2H) 7. 11-7. 35 (m, 24H) 7. 35-7. 46 (m, 2H) .

[0524] ESI m/z = 1004. 5 (M+Na).

[0525]  (2) (1S)-1,5- lisK —1-[2- F23E -5-[4-[4-[[2- 22 -1-(RFEFIE ) -1- FE L
B ] FJE 14 FAARTE T RE 14 B 1D (L BLREEE I )

[0526]  [] (1S)-1,5-Mi7K -2,3,4,6-PU-0-FIH-1-[2- (R4 ) -5-[4-[(1E) 4-[[2-}%
E-1-(BREFE)-1-FRELE] AL 48T -1-M4-1-2 ] FHE 14 FREK
%= 1-D— (U AYHERE (91mg, 0. 0926mmol) [ FFEEH VR (ImL) AN 10 %48 — v A (16mg) , 44
HIRAPAEA AR SR TR . R NVEE RS v, TR T 28 k13 215k
R o H I B R PG T FEE (Inl) , A 20 % E A8 A 91mg) , IXTREYITE
SRR ER TR 2 Ko RN EREHER T E, ERUE TSR RY . Hit
13BN R R A i 2l (=007 © FEE=5 1), 323854 (32mg,65% ), H
RAIER K. ZAEPH NMR Zeds T MS Bz anZk 1 s,

[0527]  sEjffsl 3

[0528]  (1S)-1,5- Mii/K —1-[2- }a2& —-5-[4-[4-[[2- B -1, 1- = (BREFE) ¢E 1 R
e 4= AT HE ] FEE 14— BEERIE -D- (L ALRE ) A%

5k
5k

[0529]
H OH
HO N
YOS AR R
HO 0 OH
HO"" N “OH

OH

[0530] (1) (1S)-1,5- Mt K -2,3,4,6- P4 -0- F K -1-[2-( F %
) -5-[4-[(AE)-4-[[2- 8K -1, 1- = CREFR) 4] 2 ]-4-5MT -1- M -1-3E ]
R 1-4- A 1-D- (AL HE I I i &

[0531] AR 4E Lt 1 (1) Fralk i) 7732, (R H = (R IR P 3L ) 20 28 P Re A0 2- &
5k -2- FAE —1- TAEE, 19 2IFR AL 59 (151mg, 55% ), HOAVRE (U K.

[0532] IH NMR(300MHz, & 15§ -D ) Sppm 2.22(s,3H)3.18(dd, J = 7.15,1.09Hz,
2H) 3. 43-3. 81 (m, 12H) 3. 87-4. 02 (m, 3H) 4. 36—4. 67 (m, 4H) 4. 80-4. 93 (m, 3H) 5. 00 (s,
2H) 6. 10-6. 22 (m, 1H) 6. 47 (d, J = 15. 85Hz, 1H) 6. 68 (s, 1H) 6. 75 (s, 1H) 6. 93 (d, J = 5. 91Hz,
2H)7.03(d, J = 8. 08Hz, 2H) 7. 10-7. 35 (m, 24H) 7. 36—7. 44 (m, 2H) .

[0533] ESI m/z = 998. 5 (M+H).

[0534]  (2) (1S)-1,5- /K —1-[2-FFk -b5-[4-[4-[[2-Fe A -1, 1- — (RETE) &% ]
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I 14— FACT 3 ] A3 14— FELIRIE 1-D— (L ALHE I Y 4

[0535]  HR#E SLiifs] 2 (2) Prik 7z, 13 2AR AL &4 (60mg, 76% ) , HOW LAk K. 1%
b AP NMR %0 A1 MS B g 1 fios.

[0536]  SZjtafs) 4

[0537]  (1S)-1-[5-[4-[4-[ (2- &F: -1, 1- —HI 2- FR ) "R 1-4- EMATH ]
FFE 12— I —4- FILIRIE 11,5 WisK -D— L ALK EE i i 4%

[0538]
H O
PSSR tat
0
HO ™~ ©
HO" " “OH

OH

[0539] (1) (1S)-1-[6-[4-[(1E)4-[(2- &2 -1, 1- —F & 2-HMRLE) & ]-1- %
T -1-4 -1- 5 ] T ]1-2-(FEE ) 4- FEXRE ]-1,5- K -2,3,4,6- P4 -0- F
5= -D— L AR I I ol 2%

[0540] AR Hm s f5) 1 (1) PRk i) o7 v, (A ] 2- &3 —2- R U R R AR 2- =
5 —2- FE -1- IR, 13 2bs 8L &4 (Tomg, 42% ) , HoGikmi K.

[0541]  1H NMR(300MHz, & 15 -D ) 8 ppm 1.55(s,3H) 1. 57 (s, 3H) 2. 19 (s, 3H) 3. 12 (dd,
J = 7.38,1.17Hz, 2H) 3. 53-3. 87 (m, 6H) 3. 89—4. 05 (m, 3H) 4. 39-4. 54 (m, 2H) 4. 57-4. 66 (m,
2H) 4. 81-4. 94 (m, 3H) 5. 00 (s, 2H) 6. 08—6. 23 (m, 2H) 6. 46 (d, ] = 16.01Hz, 1H)6. 75 (s,
1H)6.93(dd, J = 7.07,1.79Hz,2H)7.03(d, J] = 8.24Hz,2H)7.10-7. 35 (m,
24H) 7. 36-7. 45 (m, 2H) .

[0542] ESI m/z = 1001.5(M+Na).

[0543]  (2) (1S)-1-[5-[4-[4-[(2- &% -1,1- —HE 2- 5N LE ) &&E 1-4- 8T
J ] R ]2 FRA 4 ORI 11, 5- ik -D— 1L ALRE I i A

[0544] 7] (1S)-1-[6-(4-[(1E)-4-[(2- &% -1, 1- —H ¥} 2- AR ) &HE 1-4- 5
T —1-4 -1- 5 ] T ) 2-(FFEE ) 4- FEZRE ]-1,5- K -2,3,4,6- P -0-7F
B -D- I ALHEEE (75mg, 0. 0765mmol) [ RS (ImL) I 20 % S A4 AE (15mg) , % i
EWMEA IR EE PSR R RV 2 ik i R, TERE T A RS RIEAR
V), IS B R R AR o aiifh, (5007 @ FlE=5 | 1, LR 4l - 4FF K=
20 1 2 0 ), 3EIFREALEY) (32mg,79% ), HOA R AK . ZALE VI MR 248 A1 MS %%
PR 1 Prox.

[0545]  SCJife] 5

[0546]  (1S)-1-[5-[4-[3-[[ 2 (W) FE]AE ] NE] F& ]2-KE 4-H
FERHL 1-1,5- WK —D— 1L BLREEE 1 ) £

[0547]
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NH

L
H
Ho™ .
HO" ™Y “OH

OH
[0548] (1) (1S)-1-[6-[4-[(1E) -3-[[ "FA AL I (FRIERIE VAL ) FHE ] &
W 1= -1 28 ] R 1-2- (R ) —4- BERE ]-1,5- K -2,3,4,6- 4 -0-7F
5 —D— L BRI I ol 2%

[0549] ] (1S)-1,5-Wii7/K =2, 3,4,6- P -0- FFH -1-[2- (FFHIE ) -5-(U-RFR ) -4-F
SR EE J-D- W ALHERE (271mg, 0. 305mmol) [ ZJE WS (3mL) A [(Z2)— (M A 22 3 )
W] &P NN (335mg, 0. 914mmol) , i B 48 (11) (18mg,0.0791mmol) ,
= -0- FZREE (61mg, 0. 201mmol) F1 = Z % (154mg, 1. 52mmol) , 3 H.H Biotage filli& ¥
THRAE 120°CF Y. 20 438 1R SR IR T 28 %, HH AT 2R 5R R 0 P Ak A (213
aift (Ot @ CBRCBE=5 ¢ 1,528k 54 (163mg,46% ), HOMERHE E I E AL
.

[0550] 1H NMR(300MHz, % 44 -D ) Sppm 2.18(s,3H)3.53-3.86 (m,6H)3.91 (s,
1H)4.00(d, J = 11.04Hz,1H)4. 19(t, ] = 5. 75Hz, 2H) 4. 38-4. 55 (m, 2H) 4. 57-4. 67 (m,
2H) 4. 80-4. 95 (m, 3H) 5. 00 (s, 2H) 5. 10-5. 20 (m, 4H) 6. 03-6. 16 (m, LH) 6. 41-6. 52 (m,
1H) 6. 75 (s, 1H)6.92(dd, J = 7.31,1.71Hz,2H)7.01(d, ] = 8.08Hz,2H) 7. 07-7. 44 (m,
37H) 8. 38-8. 45 (m, 1H) 11. 77 (s, 1H)

[0551]  ESI m/z = 1176 (M+H).

[0552]  (2) (1S)-1-[6-[4-[3-[[ 23 (W) AL ] 2L 1 WA ] Wik 1-2- 23k —4-H
FEAFE 1-1,5- 7K D= 1L ZOHE B (1)l &

[0553]  [] (1S)-1-[6-[4-[(1E)-3-[[ FA ML AR (FRERE VI ) FHE ] &
W 1= -1 28 ] R 1-2- (R ) 4- RS ]-1,5- K -2,3,4,6- I -0-7F
F -D- I A4 HEEE (154mg, 0. 131mmol) Y FFEE (2. 6mL) - L8R LW (1. 3mL) VAWM
20 % S AR (160mg) , FF HAZIR G SR =00 T R I A o % R N TR e ek 8+
iy, I AP T 28 RAF BN AR, 1 tH S B R T EE (L. 6ml) o A
20 % Z AL (63mg) , LR A WEA IR SEIE T 2 Ko %R NV rEsE g,
I HAEE T 28 RAF 2R Y, HIR R K R Y AL A 4l ( LFROHE @ &1
AK=10 : 2 : 10Ja5 . 2 ¢ 1,MJGLRE : K=10 : 1), 53854 (38mg,63% ),
Ho TR K. ZAEPH NVR ZdE A MS R i3 1 s,

[0554]  SJitife) 6

[0555]  (1S)-1,5— Mi/K —1-[2- F25E —4- AL -5-[4-[3-[[ (4- FIEIRME —1- F& ) Ik ]
AL ] NEE ] RE ] aRE 1-D- L ALRE IR R A

[0556]
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0

eSO Re RS

N

HO NP S
HOY Y “OH

OH
[0557] (1) (1S)-1,5— it /K -2,3,4,6- P4 —0- F F& -1-[2-( ¥ & H )4 H
5 -5-[4-[AE)-3-[[4- FREWRE-1-) EIAZIN-1-H-1-2& ] FH] X
5 D (L ALBE R 1) ] &
[0558]  H#iE SLiifsl) 5 (1) BTkt /7, HIL A F N- MG 2 —4— AR IEWRE —1- PO
(D) -(CmNEEZ I ) AR ] 2 IR IR, 19 2br ik 54 (180mg,54% ), HoA
EE AR EY)
[0559] 1H NMR(300MHz, % f/i -D ) & ppm 2.18(s,3H)2. 23-2. 64 (m, 5H) 3. 31-3. 86 (m,
11H) 3. 91 (s, 2H) 3. 95-4. 07 (m, 2H) 4. 36-4. 55 (m, 3H) 4. 55-4. 66 (m, 2H) 4. 77-4. 95 (m,
4H) 5. 00 (s, 2H) 6. 05-6. 23 (m, 1H) 6. 38-6. 50 (m, 1H) 6. 74 (s, 1H) 6. 92(dd, ] = 8. 24, 1. 24Hz,
2H) 7. 03 (t, J] = 6. 99Hz, 2H) 7. 087. 36 (m, 25H) 7. 37-7. 46 (m, 2H)..
[0560] ESI m/z = 992 (M+).
[0561]  (2) (1S)-1,5- /K —1-[2- F2dk —4- 3L -5-[4-[3-[[ (4- FIEIRIE —1- Fk ) Pk
B & ] N ] RE ] R 1-D- L AR I R A
[0562] &AL 5(2) Pk 7, 13 2AR L& (5lmg, 53% ), WLk K. 1%
Ab A NMR %0 A MS B € 1 fios.
[0563]  SEjfs) 7
[0564]  (1S)-1-[5-[4-[4-[ (3- I I ) &2 1-4- AT FW3E ] -2- 23k —4- LR
e 1-1,5- Wik —D— (L ALwE EE 1 ) 4%
[0565]

H

HO O O N~ NH;
HO O °
HO" Y "OH

OH

[os66] (1) (1S)~-1,5- M /K -2,3,4,6- PI —0- % FE —1-[2-( F %
3 ) -5-[4-[(B) ~A-[[3-[ORU T A2t ) @A ] INE ] &t J-4- ST - 1= 06 -1- 2%
R 14— FUEESREE T-D— L AU A
[0567] MR SLHifl 5 (1) Frid iy Jr ik, B A [3-C T -3- M Bt a5 ) N2k ] &3
PERAUT MR [(D)-CRANEEZEEL ) W3 ] R IR VIR0, 3 2IhR AL 5
(200mg, 56 % ) » LA TEEHRIL A
[0568]  1H NMR(300MHz, % 44 -D ) 8 ppm 1.40(s,9H) 1. 49-1.67 (m, 2H) 2. 18 (s,
3H) 3. 05-3. 20 (m, 4H) 3. 29 (q, J = 6. 32Hz, 2H) 3. 50-3. 85 (m, 6H) 3. 91 (s, 2H) 4. 00 (d,
J = 10.72Hz, 1) 4. 37-4. 56 (m, 2H) 4. 56-4. 67 (m, 2H) 4. 78-4. 95 (m, 4H) 5. 00 (s,
2H) 6. 10-6. 37 (m, 2H) 6. 46 (d, J = 15. T0Hz, LH) 6. 74 (s, 1H) 6. 88-6. 96 (m, 2H) 7. 02(d, J =
8. 241z, 2H) 7. 10~7. 33 (m, 25H) 7. 37-7. 44 (m, 2H).
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[0569] ESI m/z = 1073 (M+Na).

[0570]  (2) (1S)-1-[5-[4-[(1E) 4-[ (3- 2 LN A ) 2 1-4- A ANT Z -1- 4 -1- 3 ]
RIE ]2 (CRERIE ) —4- RS 1-1,5- K -2, 3,4, 6— Y —0- R -D— (L ALBEEE 1) &
[0571] [ ¥k A B (AS)-1,5- i UK -2,3,4,6- )4 -0- ¥ FE -1-[2-( F 5
55 -5-[4-[(1E) ~4-[[3-[ (BT Pt ) 258 1 s ] 22k 1-4- 5T -1- 44 —1- 2 ]
FOHL 14— PEEZEEL 1D (L ALHERE (200mg, 0. 190mmol) Y Z 1R ZBEVETE (2mL) M 4M 5
MR/ LR OB IR B WIAE I N BiRE 2 Ko MZ S NI R LR AN AT BR &
WKL A NLE « ZENUZ AR R K SES%, S AR BREET 8, i e R 25T 1550
FAERIE N2 R HILE RN R HERAE At (&5 © FliE=5 . L&
BEOME © OBE © K=5 1 2 1 1), 132r8EY) (54mg,30% ), HoAkm PRI &
[0572] 1H NMR(300MHz, % 45 -D ) Sppm 1.83-1.98(m,2H)2. 17 (s, 3H) 2. 87-3. 03 (m,
2H) 3. 03-3. 20 (m, 2H) 3. 26-3. 40 (m, 2H) 3. 51-3. 83 (m, 6H) 3. 89 (s, 2H) 4. 00 (d, J = 10. 57Hz,
1H) 4. 38-4. 54 (m, 2H) 4. 54-4. 66 (m, 2H) 4. 80—4. 94 (m, 3H) 4. 99 (s, 2H) 6. 06-6. 22 (m,
1H) 6. 37-6. 62 (m, 2H) 6. 74 (s, IH)6. 91 (dd, J = 6.92,1.63Hz,2H)7.01(d, J] = 8. 08Hz,
2H) 7. 07-7. 35 (m, 25H) 7. 35-7. 47 (m, 4H) .

[0573] ESI m/z = 951 (M+H).

[0574]  (3) (1S)-1-[6-[4-[4-[ (B-H LN ) & 14-FAMTH] FE]2-RBE-4-HF
TR 1-1,5- K —D— (L B4 HE B 1 ) 2%

[0575]  HR#E SLHifs) 5(2) Frik 7z, 15 2R A& (Img, 3. 5% ) , HOM LA E EAL
G ZACE VI NVR 3R A MS i wisk 1 s

[0576] syt 8

[0577]1  (1S)-1,5- /K —1-[56-[4-[3-[[ (2- 5% -1, 1- Z—HFL LI ) 2Tt ] 23 ]
I T OREE 1-2- Rk —4- WAL 1-D— WL ALRHEE IS il %

[0578]
0
DU RE S et
H H
HO N °
HOY Y “OH -

OH

[0579]1 (1) (1S)-1,5-MiZk -2,3,4,6- P -0- &= -1-[6-[4-[(IE)-3-[[(2-FH-1,1-—
FIECH) AEBREE ] & & ] N -1- 46 -1- 28 ] W3 12— (R4 A ) 4- FERE ]-D-
ALBEBE IR 2%

[0580]  [r] (1S)-1,5-Mi7K -2,3,4,6- P -0- FFFE -1-[2- (FFHEIE ) 5-(U-RFE)-4-F
FEAEE 1-D- 1 AR R (0. 48g,0. 539mmol) K LHEHE (5. 4mL) IMAN-JGNZE N —(2-F%
FH-1,1- —HFELE) PR (223mg, 1. 29mmol) , BEERAE (11) (24mg, 0. 108mmol) , = —0— FF K
FEs (66mg, 0. 216mmol) F1=ZJi% (273mg, 2. 69mmol) , Fi Biotage it BB IR -5 W AE
120°C R HiFE 20 7380 FEJUE T 28R R NVEF] . HIAS BB R ERAE g 2l (5
{7, B &5« BEE=50 1), 13 2FR810 59 (210mg, 40% ) , H ks @ A -
[0581] 1H NMR(300MHz, % 17 -D ) Sppm 1.26(s,6H)2.19(s,3H)3.45-4. 13 (m,
13H) 4. 31-4. 69 (m, 6H) 4. 77-5. 06 (m, 5H) 5. 98-6. 18 (m, 1H) 6. 44 (d, ] = 15. 85Hz,
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1H) 6. 74 (s, 1H) 6. 86-7. 48 (m, 31H)

[0582] ESI m/z = 982 (M+H).

[0583]  (2) (1S)-1-[2-( &WtaEHE ) -5-[4-[3-[[[[2-( S ) -1, 1- —HELE ] R
SRR ] & ) A ] REE 4 AR ]-1,5- K -2, 3,4, 6- 14 —0- LBt -D- 1l
ALBERE 2%

[0584] i) (1S)—-1,5-fii/K —2,3,4,6- P4 -0- ¥ F -1-[5-[4-[(U1E)-3-[[(2-FE-1,1-
FIRCHE) FHREBE ] & ] N -1- 46 -1- 28 ] 75 1-2- (R ) 4- FEFRE ]-D- W
ZUPEEE (210mg, 0. 214mmol) K ZWEHR (3mL) I 20 %A AL (210mg) , iZIR S WES
AT FE R T O . R AR e L ik B8, HAEWUE N B REFIF R RY) . Hit
BRI RR AR A (2 FRE=5 . 1) B20EmRKYm (83mg) . Mt
YT IIERE R (ImL) N SERET (0. 25mL) , iR A WA S\ N oiHE i Ao 1) b I MYy
TN VR B N KSR, A HLE F SR SRR AN - A HLZ H Bk v, 3 H A e /K iR
BT o uEBR RN, FRAEUR T 2 RV, B S B R R W A IR A il aide (2
L LRROEE=2 ¢ 3-1 1 2) 13 2FRELEY (Tomg) , K eta e e AL &4 .

[0585]  (3) (1S)-1,5— Mi/K —1-[6-[4-[3-[[(2- 2% -1, 1- —HELE) AEHRE ] &
B ] NEE ] REE 12— B 4 FEEREE 1D L AL A A

[0586]  [] (1S)-1-[2-( &WE&IE ) -5-[4-[3-[[[[2-( QB ) -1, 1- —HELE T R
] RRAE ] s ] A ] WIE -4 IEAOE 1-1,5- K -2, 3,4, 6- 14 —0- LBt -D- 1l
AUBERE (T0mg) M)A EEAE (ImL) DN FEERN (IM FBESS VR 0. 5ml, 0. bmmol) , FE¥ IR G
WITEZE W T HLHE 1 /Yo B0 S O T 0K, FEERE T 28R 5. IS B iE &
WA I At (&7 © BfE=5 ¢ 1, 528k 54 (35mg,31%,3 D), Hh
T HPRAL B . 1ZAL S NMR E05 A MS Bl nk 1 Fior.

[0587]  SEJtafs) 9

[0588]  (1S)-1,5-Mii7K —1-[5-[4-[3-[[[2- 5% -1, 1- = (BREFE) & ] AR ]
I ] AEE 1A 1-2- B3 —4- FILIRIL 1-D- (L ALHEmE i) 2%

[0589]
0 XOH
eSS Rt ha
H H
HO N O
HO" Y “OH

OH
[0590] (1) (1S)-1,5- /K -2,3,4,6- P4 -0-FFF -1-[5-[4-[ (IE) -3-[[[2-FF-1,1- —
(FERR) cE I &ERE I &FE ] N -1-4 -1-F& ] FHE]-2-(FHEE ) 4- FHEE
5= 1-D— (L ALBE R ) &
[0591]  AR¥ESLHEE) 8 (1) Prd 77, (HH AP N- N3 N —[2- B3 -1, 1- = (%
EHE) L] AR N- N3 N - (- 523 -1, 1- LR IR BRI &)
(322mg) , HOMERHE BT E A EY)
[0592] IH NMR(300MHz, % 1/i -D ) Sppm 2.19 (s, 3H) 3. 48-4. 06 (m, 1 7H) 4. 34-5. 08 (m,
11H) 5. 98-6. 11 (m, 1H) 6. 44 (d, ] = 16. 32Hz, 1H) 6. 74 (s, 1H) 6. 84-7. 46 (m, 31H).
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[0593] ESI/APClm/z = 1014 (M+H).

[0594]  (2) (1S)-1,5- li/K —1-[56-[4-[2-[[[2- =I -1, 1- = (RFERIE) L5 ] i
] @EE ] NEE ] REE 12— A -4 ERIREE 1D W AL Y A%

[0595] AR & SZ it 4 8 (2) Pk 1) 77 %, HHAp A (1S)-1,5- i /K -2,3,4,6- P4 —0- F
B -1-[5-[4-[UE)-3-[[[2- R E-1,1- —(REFRE) oI @ EWRE] & & ]
-1 —1- 28 ] R ] -2- (PR AL ) —4- FERSE 1-D- (AN R A (1) -1, 5- ik -2,
3,4,6- P4 -0- *FF -1-[6-[4-[(1E) -3-[[(2- }a & -1, 1- —HE LK) AERE ] &% ]
P 1= —1- 2 ] R ] -2- (48 ) —4- AR 3L 1-D- (L AU I, 15 2h5 8L &4 (60mg) ,
HATOR K. ZALE I NMR $E F1MS B & 1 Fios.

[0596]  sEjfs] 10

[0597]1  (1S)-1,5- JiisK —1-[5-[4-[2-[[(2- }&% -1, 1- ZHHRELE ) AERE ] 2K ]
LFE ] REE ]-2- R -4 AR 1-D- L ALRE I R A

[0598]
Ho NN
N
COOAR S
HO O OH
HOY " “OH

OH
[0599] (1) (1S)-1,5- JiiZK -2, 3,4,6- P -0- =3 —1-[2- (F4
B, - SRR ) WA B ] &3] 4] R 4 TR
%
[0600]  [A]YKVA FA G PR 4— A2k 2R 3L A (0. 177¢, 0. 879mmo1) FIALEE (0. 071mL, 0. 88mmo1)
()& v (3mL) % (1S)-1-[5-[4-(2- 2 F& 458 ) R ]-2- (K4 ) -4- XK
5 1-1,5- Wi 7K -2,3,4,6- P4 —0- F 3 -D— (L AL BE B (0. 250g, 0. 293mmol) [ 52 117 ¥ ¥
(3mL) , I K% R G AE S0 R HRE 20 3 Bhe BbE, IR nN 2- &3t —2- L -1- TR
(0. 209g, 2. 344mmo1) FIE AR (3mL) LA K —FFELEHR (3mL) , iR &) 4EAH R E T 5
PR o [FZ S TN K, BHLUE I 218 LB A 2 A HLUZE KR EK (3 k) Wik,
FTCKR IR B T4 o I IERR TR, FREWUE PR RIS R RY . I B R
V) FH NH B A i alide (G0 ) - R 2R8I &4 (0. 184g,65% ) , HOMR T (IR 1L &
W
[0601]  IH NMR(300MHz, %0 15 -D ) 8 ppm 1. 18(s,6H) 2. 21 (s,3H) 2. 68 (t, ] = 6. 68Hz,
2H) 3. 21-3. 37 (m, 2H) 3. 45-3. 94 (m, 10H) 4. 00 (d, J = 10. 88Hz, 1H) 4. 37-4. 65 (m,
5H) 4. 81-5. 03 (m, 5H) 6. 75 (s, 1H) 6. 87-7. 05 (m, TH) 7. 07-7. 44 (m, 23H)..
[0602]  (2) (1S)-1,5- Wi/K —1-[6-[4-[2-[[(2- }&JE -1, 1- LI ) HIEEIRE ] A
1 LFE ] AT 1-2- BAE —4- FIREIEEE 1-D- WL ALHE 1) A
[0603]  [r] (1S)-1,5- Wi/K -2,3,4,6- P4 —0- 3 —1-[2- (R4 ) -5-[4-[2-[[[(2- &
B, - SRR LE) "AEIRE IR ] L] R 14 FEIEE 1-D- AL b
(0. 184mg, 0. 190mmo1) ¥ FFEEHIE (4mL) J3 N 20% S EALAE (0. 180g) , BHZ IR EWIHEE/S
BRI RAEEE Ed E, IF HAEWUE N K. IR 4&
WA O Al (G @ Bl =17 © 3), B 3FrEEY (BTmg,58% ), H W Bk

52

5-l4-[2-[[[(2- &

H)-
FFE 1D 1LIZLREEE )



CN 101490028 B WO B 49/89 TT

Ko ZAEWF) NUR s A1 MS a0 1 o

[0604]  SCJEfH) 11

[0605]  (1S)-1,5- /K —1-[5-[4-[2-[[[2-F&F -1,1- = (FREFE) L& ] AERE ]
RIL ] LF ) T 2- B 4 BERREL 1D (AR ) ) A%

[0606]
H H OH
HO O O NTN%OH
o~ O 0 “oH
HO" Y “OH

[0607] (1) (1S)-1,5— Mi/K —2,3,4,6- DY —0- FZ —1-[2- (WL ) -5-[4-[2-[[[[2- }&
L= (REFE) CE T &E I RE ] /4] & ] K& ]-4- FERE 1-D- (i3
B T ) i
[os08]  HRE S 10(1) FriR v, (B AH = (BEFRE) A EFHAH 2- %
Bk -2- L -1- TN, 13 2IhR A5 (251me) , Ho vk s (ot @ TR 50 o
[0609] 1H NMR(300MHz, % 15 -D ) 8 ppm 2.22(s,3H)2.68(t, J = 6.61Hz,
2H) 3. 24-3. 35 (m, 2H) 3. 41-3. 99 (m, 14H) 4. 00 (d, J = 10. 88Hz, 1H) 4. 38-4. 70 (m,
5H) 4. 79-5. 03 (m, 5H) 5. 27 (s, 1H) 6. 76 (s, 1H) 6. 87-7. 44 (m, 30H)..
[o610]  (2) (1S)-1,5- M7k —1-[6-[4-[2-[[[2- & -1,1- = (BREFE) & ] "EkK
B EE] O] NI 1-2- BRI —4- FRIEEE 1-D- L AL A
[o611] & B St fs) 10 (2) Pk iy 75 i, AL A (1S)-1,5- K -2,3,4,6- P -0- 7F
B -1-2-(FEE)S-[4-[2-[[[[2-RE-1,I- ~ (REPE) ZEIZEIRE] R
5] CH ] N 1-4- AL 1-D- L AR R AR (1) -1, 5- UK -2,3,4,6- I4 —0- %
B-1-[2- (R ) -b5-[4-[2-[[[(2- -1, - —HEzE) @ 1 pE 1 '] & ]
NI -4 PR 1-D- W ALHERE, 15 R2I65 8L 5 (85mg) , HOM LM K. LGV
NMR ZC4f FH MS it an sk 1 i
[o612]  SEjifs] 12
[0613]  (1S)-1,5- ik —1-[5-[4-[2-[[[1-[1-(4- MR -1- 2% ) IE J-1-( &)
CHEETEERIE ] A ] O] TR -2 B -4 PRI 1-D- (LI BLBERE A%
[0614]

H O

H
HO NN
R,
Ho O N
HO" Y “OH

OH
[0615] (1) (1S)-1,5- Wi /K -2,3,4,6- P4 -0- ¥ F -1-[2-( F %K
5 ) -5-[4-[2-[[[[1-[1-(4- AR —1- 58 ) EE J-1-(FE) 2 ] JAE T IRE 1 =
5] ] R 14 BRI ]-D- (L ALHE R &

[o616]  ARYE S 10 (1) Frl )73, (HH A A 2- S —1-(4- FEEURIE —1- 55 ) —-1- %
FAHE —2- FACE 2- 20 —2- 2L —1- A, 13 2R AL 5 (326mg) , HOM R L E T
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EY

[0617] 1H NMR(300MHz, % f# -D ) &6ppm 1.41(s,6H)2.20(s,3H)2.26(s,
3H) 2. 31-2. 37 (m, 4H) 2. 70 (t, J = 6. 84Hz, 2H) 3. 29-3. 41 (m, 2H) 3. 50-3. 94 (m, 12H) 4. 00 (d,
J = 10. 88Hz, 1H) 4. 37-4. 67 (m, 5H) 4. 81-5. 02 (m, 5H) 6. 75 (s, 1H) 6. 88-7. 44 (m, 30H)..

[o618]  (2) (1S)-1,5- Mi/K —1-[5-[4-[2-[[[1-[1-(4- FIAENR M —1- 2k ) B2k J-1-(H
B) OFE T REBE I '@ ] 2 ) R ] -2- I —4- FEESE 1D (I ALREEE K ) A%
[o619] R St fo) 10 (2) ATk iy 77 vk, LA A (1S)-1,5- i K -2,3,4,6- P -0- 7F
e -1-[2-(FEIE ) 5-[4-[2-[[[[1-[1-(4- FEEIREE —1-36) B 1-1-(F3) 2R 17
5] A ] ®mAE] LFE ] FE 14 FERE ]-D- L ALEE AL (1) -1, 5- UK -2, 3, 4,
6- VU —0- Kk —1-[2- (¥4I ) -5-[4-[2-[[[ - B -1, - ZFR L) & ] HRE ]
A ] O] FNE -4 BESRE 1D I AUHERE, 15 245 84k &4 (35mg) , Hoh LR K
ZALAYIEY NMR S R MS 208 40k 1 Fior.

[0620]  SEjfs] 13

[06211  (1S)-1,5- Wik —1-[6-[4-[2-[[[2- 3 -1, 1- = (FREFE) L& 1 A ]
It | I ]-2- RIERHE ]-2- B0 —4- RIEZRIE 1-D- (L AUHE I 1 i) 2%

[0622]

OH
OH

o)
HO O O O~y X oH
H H
HO N ©
HO" ™~ “OH

OH -

[0623] [ 1,1 ' — ¥k & — BK M (14mg,0.089mmol) F¥) 4 17 % ¥ (0.5mL) i A
(1) -1-[5-[4- (2- I L5 ) —2- L RIE ] -2- (R4 ) -4 FAERSE -1, 5- ik -2,
3,4,6- U —0- 3k -D- W ALHEEE (52mg, 0. 059mmol) K5 ¥V (1. 5mL) F1 N— FFF 5k i bk
(Omg) , IHBHZIRAWAE IR TR 156 208 S5, M R NS BINA = (FRIEFIL) &5t
e (21mg, 0. 177mmol) FIN, N- ZFEE e (2mL) , # b R IR G Y)7E 60°C F e 1.5
NS o AE S NTR G IR N R R I SR OB« IR A YR K I ERER T Eh K BE
B KRR BT . I U ER R T1850), AR I T 28 RE IS 21 60mg TRV o

[0624] ¥ LSRR T FEE (ImL) o FHA AN 20 % SEALE (15mg) , %R A
PITES T T HHE 2 /DI o RNV ES R 0 38, HF AR T 28 k19 215k
Ko HILBRBIMERRYHERA IR (LRANE © G K=10 © 2 : 1), 53k
LA (30mg,86% ), HON LM AR . ZALA VIR NMR 40 F MS 203k ik 1 .
[0625]  SLJtEfs] 14

[0626]  (1S)-1,5- li/K —1-[4- & -5-[4-[2-[[[2- }2% -1, 1- = (REFE) £E TR
FERRAL ] AR ] O ] OREE ]2 IR 1D W AR ) ) 4%

[0627]
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[0628]  [] 1,1 ' — ¥ 3& — BE M (10. Smg,0. 0669mmol) ] & £7 ¥ ¥ (ImL) jn A
(1S)-1-[6-[4-@- = E L) FE J2-(FHE)4- A xHE 1-1,5- i K -2,3,4,
6— P4 —0- % 2% -D— 1L AL Mk BE (39. Omg, 0. 0446mmol) (1) 547 ¥ ¥ (1mL) FI N— F 2 neh gk
(7.36 1 L), JPB IR A WESE FHLFE 10 208, BbJE, Mk NS I = (REFE)
FAIF R (16. 2mg, 0. 134mmol) FIN, N- —HEEFEEZ (ImL) , 3 H K7 N RS YILE 60°C
R 2 DB AR IR AP IR SRS, WA I QR CEE . ZIRE YR K IM L
W& R0 K P, /KB IR BT . I VB RR 28R, JRAE R T 28 R HIF3 2 41. 2mg [
TR o

[0629]  F 5 Uk 15 2 1Y 7% & 4 (22. 3mg, 0. 022mmo1) ¥ F & i (250 n L) F & Wi BE
(250 0 L) o [ VKA HIEEEBR NN BE, *Et,0 (50 1 L) , iZ IR AWM RV R BiRE 2 /it 78
R, HILE B R A Atk itk (LIRAHE - SBE ©K=10 2 2 ¢ 1,5
B ), 15 2R 54 (10. 8mg, 86% ), HON L E TR GY . 1WAV NMR 45 1 MS
B R 1 s

[0630]  SLJEfs] 15

[0631]  (1S)-1,5-Jii/K —1-[6-[4-[2-[[[2-FFH -1,1- = (FREFRE) L& ] mERE]
Ak ] LH ] R ]-2- BREREE 1-D- (L ALHE R &

[0632]
]
PVt e
HO O © “ow
HO" " "OH

OH

[0633] #3451 13 BTk 1 7k, B A A S)-1-[6-[4-C- " & & ) F
B 12- (R ) 4- & XK 1-1,5- B K -2,3,4,6- U » 0- £ 3 -D- ly A4 8 Bz AR &
(1S) -1-[6-[4-(2-FHE L FE ) 2- FETE ] 2- (R4 ) 4- FERE 1-1,5- ik -2,
3,4, 6= P4 -0- FF -D- (LI ALHE R, 15 2hR AL 59 (8. 5mg,93% ), LA T BRI G
AL B NMR ZE FMS B0 0k 1 For.
[0634]  SLjfH] 16
[0635]  (1S)-1,5- MiisK —1-[3-[4-[2-[[[2- % -1, 1- = (FREFE) L& ] A ]
A ] O] RE ] RE 1D L ALRE I R A
[0636]

OH

H H

D
HOW 0 OH
HO" ™Y “OH

OH
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[0637]  HR#ESLHEfF] 13 Prk ity 75 %, (R (1S) -1-[3-[4-(2- 2 HE L3 ) FEE 1-4-
R ]-1,5- K -2,3,4,6- 19 —0- FIE -D- AL EEACHE (1S)-1-[5-[4-(2- A L5
55 ) —2- FIERIE 1-2- (R4S ) 4- PR3 1-1,5- K -2,3,4,6- 4 -0- %2 -D- L
RUBEEE, 13 BIAR AL SR IS 12K A HPLC 4ii4k (0. 025% SFR/KHH © &
=3 . 1,YMC-PackODS-AM 150x 10mm I.D.,5.0mL/min., A = 210nM) , 13 3Ibr G4k E4)
(13mg, 16% ) , HoA LT ETRAE Y . 1WA YIE NMR 204 F0 MS 085 ik 1 s
[0638]  SLjifsl] 17

[0639]  (1S)-1,5- lii/K —1-[4- & -3-[4-[2-[[[2- }2%& -1, 1- = (REFE) £E TR
SR ] wAE ] O] RE ] RE 1-D- L AR I R A

[0640]

OH

H H

SO
HOW 0 OH
HOY ™Y “OH

OH
[0641]  FRAE SN 14 Prak ity i, B P A (19) -1-[3-[4-(2- HIL L4 ) T 1-4- &
HHT-1,5- K -2, 3,4,6- I -0~ HEH -D- AL (19)-1-[5-[4- - BH )
WL T -2- (F4R3E ) —4- SUREE 1-1,5- it K 2, 3, 4, 6- Y —0- “53% —D- 1L AL, 15 B
WAMRL= Y. LS5 2R F HPLC 454K (0. 025% ZIRKVAW @ ZHE=T © 3,Waters
Sunfire Prep C,150x19mm I1.D.,8.0mL/min., A =210nM), /535584 E4 (12mg,17% ) ,
HoAT BT ERAED.
[0642] %A A4 1) NMR $035 A0 MS ¥ W16 1 Fiivm
[0643]  SEjifs 18
[0644]  (18)-1,5- Jli/K —1-[2- FF -5-[4-[4-[[2- Ik -1, 1- = CRFEFIE) LFET &
B 14 EART R ] R 14 BERIEE 1D PR
[0645]

OH

H
HO N
e o
HO o Y OH
HO “OH

OH
[0646]  ARESLHEE] 3 TR JriZ, th (1S)-1,5- K -2,3,4,6- P4 —0- K2 -1-[2-(F
AE)H-M-[UE)-3- W -1- -1- 5] FE 14- FRE XK ]-D- D (199mg,
0. 222mmo1) 13 BbRAALEY) (3Tmg, 47% ), H A TL M R o %A P NMR 245 1 MS 23R
WL 1w
[0647] LAk, ALEH 19-36 B HHAH IR JEUR} 2 2325 St 1) R0 S5 T 4916 o
[0648] [ % 1]
[0649]
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(] # NMR( &%), T8 -d).MS

1H NMR (600 MHz) 8 ppm 1.25 (s, 6 H) 1.81 -
1.89 (m, 2 H) 2,09 (s, 3 H) 2.12 - 2.18 (m, 2 H)
2.54 - 2.59 (m, 2 H) 3.38 - 3.50 (m, 3 H) 3.53 -
3.57 (m, 3 H) 3.70 (dd, J=12.15, 5.27 Hz, 1 H)
3.84 - 3.89 (m, 3 H) 4.51 (d, J=9.63 Hz, 1 H)
6.63 (s, 1 H) 6.99 - 7.08 (m, 4 H) 7.12 (s, 1 H).
ESI m/z = 518(M+H).

[0650]
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1H NMR (600 MHz) & ppm 1.22 (s, 3 H) 1.80 -
1.91 (m, 2 H) 2.09 (5, 3 H) 2.15 - 2.23 (m, 2 H)
2.58 (1,J=7.57 Hz, 2 H) 3.37 - 3.50 (m, 3 H)
3.51-3.73 (m, 6 H) 3.83 - 3.90 (m, 3 H) 4.51 (d,
J=9.63 Hz, 1 H) 6.63 (s, 1 H) 6.99 - 7.09 (m, 4
H) 7.12 (s, 1 H). ESI m/z = 556(M+Na).

1H NMR (600 MHz) 8 ppm 1.84 - 1.93 (m, 2 H)
2.10 (s, 3 H) 2.21- 2.27 (m, 2 H) 2.59 (t, J=7.57
Hz, 2 H) 3.37 - 3.44 (m, 2 H) 3.48 (t, J=8.48 Hz,
1H)3.53-3.59 (m, 1 H)3.70 (s, 7H) 3.83 -
3.90 (m, 3 H) 4.51 (d, J=9.63 Hz, 1 H) 6.63 (s, 1
H) 6.99 - 7.10 (m, 4 H) 7.11 (s, 1 H). ESI m/z =
572(M+Na).

1H NMR (600 MHz) 3 ppm 1.44 (s, 6 H) 1.82 -
1.90 (m, 2 H) 2.09 (s, 3 H) 2.19 (1, J=7.57 Hz, 2
H) 2.57 (t, J=7.57 Hz, 2 H) 3.37 - 3,52 (m, 2 H)
3.56 (t,J=9.17 Hz, 2 H) 3.70 (dd, J=11.92, 5.04
Hz, 1 H) 3.82 - 3.90 (m, 3 H) 4.51 (d, J=9.63
Hz,1H)6.63 (s, 1 H) 6.98 - 7.08 (m, 4 H) 7.11
(s, 1 H). ESI m/z = 553(M+Na),

1H NMR (600 MHz) § ppm 1.82 - 1.91 (m, 2 H)
2.10 (s, 3 H) 2.61 - 2.67 (m, 2 H) 3.15 (1, J=7.11
Hz, 2 H) 337 - 3.44 (m, 2 H) 3.48 (1, J=8.71 Hz,
1H) 3.55 (1, J=9.17 Hz, 1 H) 3.70 (dd, J=11.92,
5.04 Hz, 1 H) 3.83 - 3.91 (m, 3 H) 4.51 (d,

=9.63 Hz, 1H) 6.63 (s, 1 H) 7.01 - 7.13 (m,
H). ESI m/z = 460(M+H).

1H NMR (600 MHz) 6 ppm 1,74 - 1.82 (m, 2 H)
2.10(s, 3 H) 2.29(s,3H) 2.37-2.42 (m, 4 H)
2.54 - 2.60 (m, 2 H) 3.15 (1,J=7.11 Hz, 2 H)
3.33 - 3.44 (m, 6H) 3.48 (1, J=8.94 Hz, 1 H) 3.53
-3.58 (m, 1 H) 3.70 (dd, J=12.15, 5.27 Hz, 1 H)
3.83-3.89 (m, 3 H) 4.51 (d,/=9.63 Hz, 1 H)
6.63 (s, 1 H) 6,99 - 7.09 (m, 4 H) 7.12 (5, 1 H).
ESI m/z = 544(M+H).

[0651]
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1H NMR (600 MHz) & ppm 1.77 - 1.84 (m, 2 H)
1.85 - 1.93 (m, 2 H) 2.10 (s, 3 H) 2,17 - 2.23 (m,
2 H) 2.58 (t,J=7.57 Hz, 2 H) 2.87 - 2.91 (m, 2
H) 3.24 (t,J=6.65 Hz, 2 H) 3.37 - 3.51 (m, 3 H)
3.53 - 3.58 (m, 1 H) 3.70 (dd, J=12.15, 5.27 Hz,
1 H) 3.84 - 3.88 (m, 3 H) 4.51 (d,J=9.63 Hz, 1
H) 6.63 (s, 1 H) 7.01 - 7.08 (m, 4 H) 7.1 (s, 1
H). ESI m/z = 503(M+H).

1H NMR (600 MHz) & ppm 1.23 (s, 6 H) 1.68 -
1.76 (m, 2 H) 2.09 (s, 3 H) 2.54 - 2.60 (m, 2 H)
3.05 (t, J=6.88 Hz, 2 H) 3.37 - 3.44 (m, 2 H)
3.45 - 3.58 (m, 4 H) 3.70 (dd, J=11.92, 5.04 Hz,
1H) 3.83 - 3.90 (m, 3 H) 4.51 (d, J=9.63 Hz, 1
H)6.63 (s, 1 H) 6.98 - 7.03 (m, 2 H) 7.03 - 7.08
(m, 2 H) 7.12 (5, 1 H), ESI m/z = 533 (M+H),
531 (M-H).

1H NMR (600 MHz) & ppm 1.70 - 177 (m, 2
H) 2.09 (s, 3 H) 2.54 - 2.62 (m, 2 H) 3.07 (,
J=6.88 Hz,2 H) 3.36 - 3.60 (m, 5 H) 3.61- 3.73
(m, 6 H) 3.82 - 3.91 (m, 3 H) 4.51 (d, J<9.63
Hz, 1 H) 6.63 (5,1 H) 6.99 - 7.08 (m, 4 H) 7.08 -
17.15 (m, 1 H). ESI m/z=587(M+Na),

1H NMR (300 MHz) 8 ppm 1.25 (s, 6 H) 2.13
(s, 3H)2.72 (1, J=7.07 Hz, 2 B) 3.25 - 3.37 (m,
3 H)3.38 - 3.80 (m, 6 H) 3.86 - 3.96 (m, 3 H)
4.56 (d,J=9.33 Hz, 1 H) 6.68 (s, 1 H) 7.03 -
7.19 (m, 5 H). ESI m/z = 519 (M+H), 541
(M+Na)

1H NMR (600 MHz) & ppm 2.09 (s, 3 H) 2.68 1,
J=7.34 Hz, 2 H) 3.24 - 3.32 (m, 3 H) 3.36 - 3.66
(m, 9 H) 3.68 - 3.74 (m, 1 H) 3.81 - 3.90 (m, 3
H) 4.52 (d, J=9.63 Hz, 1 H) 6.64 (5, 1 H) 7.00 -
7.14 (m, 5 H). ESI m/z = 552 (M+H), 574
(M+Na)

1A

1H NMR (600 MHz) & ppm 1.39 (s, 6 H) 2.10
(s, 3H)2.23 (s, 3 H) 2.70 (1,J=7.11 Hz, 2 H)
3.26 - 3.91 (m, 18 H) 4.52 (d,J=0.63 Hz, 1 H)
6.63 (s, 1 H) 7.02 - 7.14 (m, 5 H). ESI m/z = 616
(M+H), 637 (M+Na).

12

[0652]
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13

IH NMR (300 MHz) § ppm 2.12 (s, 3 H) 2.25
(s,3H)3.34-3.57 (m, 6 H) 3.66 (s, 6 H) 3.67 -
3.71 (m, 1 H) 3.77 (5, 2H) 3.79 - 3.89 (m, 1 H)
3.96 (t,J=5.28 Hz, 2 H) 4.45 (d, J=9.48 Hz, 1 H)
6.58 - 6.65 (m, 1 H) 6.67 (s, 1 H) 6.69 - 6.81 (m,
2H) 6.90 (s, 1 H). ESI m/z = 581 (M+H), 603
(M+Na).

14

1H NMR (600 MHz) § ppm 2.69 (1, J=7.11 Hz,
2H)3.24-3,28(m,2H)3.34-3.41 (m, 2 H)
3.42-3.50 (m, 2 H) 3.60 (s, 6 H) 3.67 (dd,
J=12.15,5.27 Hz, 1 H) 3.83 (dd, J=11.92, 1.83
Hz, 1 H) 3.89 - 4.01 (m, 2 H) 4.51 (d, J=9.17
Hz, 1 H) 6.81 (s, 1 H) 7.08 (s, 4H) 7.24 (s, 1 H).
ESI m/z = 571 (M+H), 593 (M+Na).

15

1377 -3.89 (m, 3 H) 4.52 (d, J=9.63 Hz, 1 H)

1H NMR (600 MHz) 8 ppm 2.69 (t, J=7.11 Hz,
2H)3.24-3.28 (m, 2 H) 3.34 - 3.43 (m, 2 H)
3.46 (t, J=8.48 Hz, 1 H) 3.52 (1, J=9.17 Hz, 1 H)
3.60 (s, 6 H) 3,68 (dd, J=11.92, 5.04 Hz, 1 H)

6.70 (d, J=8.25 Hz, 1 H) 6.92 (dd, J=8.25, 1.83
Hz, 1H) 7.09 (s, 4 H) 7.18 (d, J=2.29 Hz, 1 H).
ESI m/z = 537 (M+H), 559 (M+Na).

16

1H NMR (300 MHz) & ppm 2.71 (t, J=7.07 Hz,
2H)3.25-3.49 (m, 6 H) 3.62 (s, 6 H) 3.64 -
3.73 (m, 1 H) 3.84 - 3.95 (m, 3 H) 4.09 (d,
J=9.17 Hz, 1 H) 7.08 - 7.17 (m, S H) 7.21 - 7.31
(m, 3 H). ESI m/z = 521 (M+NH,).

17

1H NMR (300 MHz) 8 ppm 2.71 (t, J=7.07 Hz,
2H)3.21-3.48 (m, 6 H) 3.61 (s, 6 H) 3.64 -
3.73 (m, J=11.97, 5.13 Hz, 1 H) 3.83 - 3.91 (m,
1H)3.99-414(m,3 H)7.12 (s, 4 H) 7.24 -
7.38 (m, 3 H), ESI m/z = 555 (M+H), 577
(M+Na),

18

1H NMR (600 MHz) 8 ppm 1.85 - 1.95 (m, 2 H)
2.10 (s, 3 H) 2.38 (1, J=7.34 Hz, 2 H) 2.60 (1,
J=7.34 Hz, 2 H) 3.56 - 3.61 (m, 6 H) 3.61 - 3.68
(m, 1H)3.68-3.74 (m, 1 H) 3.74 - 3.80 (m, 1
H) 3.85 - 3.91 (m, 2 H) 3.96 (d,J=3.21 Hz, 1 H)
4.14 (s, 2 H) 4.42 (d, J=9.63 Hz, 1 H) 6.63 (5, 1
H) 7.00 - 7.09 (m, 4 H) 7.13 - 7.20 (m, 1 H).
ESI m/z = 550 (M+H), 548 (M-H) .

[0653]
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OH | 1HNMR (300 MHz) 8 ppm 2.09 (s, 3 H) 3.37 -
°\/\~ SC on |3.51(m, 6 H)3.52 - 3.60 (m, 1 H) 3.65 (s, 6 H)
\/@ 3.68- 3.76 (m, 1 H) 3.80 - 3.91 (m, 3 H) 3.95 (3,
J=5.13 Hz, 2 H) 4.51 (d, J=9.33 Hz, 1 H) 6.63
0\\ rom (s, 1 H) 6.80 (4, J=8.24 Hz, 2 H) 7.01 (4, J=8.24
5 Hz, 2H)7.10(s, 1 H)

19

1H NMR (300 MHz) & ppm 2.08 (s, 3 H) 3.38 -
3.61 (m, 4 H) 3.65 (s, 6 H) 3.67-3.73 (m, 1 H)
3.81-3.94 (m, 3 H) 4.22 (s, 2 H) 4.51 (d,J=9.48
Hz, 1 H) 6.63 (s, 1 H) 7.03 - 7.09 (m, 2 H) 7.11 -
7.19 (m, 3 H). ESI m/z = 537 (M+H).

20

TH NMR (300 MHz) & ppm 2.10 (s, 3 H) 2.72 (t,
J=7.07Hz,2H)3.29-3.37 (m,2H) 3.38-3.46
(m, 3 H) 3.49 (t, 1 H) 3.56 (1, J=8.32 Hz, 1 H)
3.70 (s, 3 H) 3.81 - 3.91 (m, 5 H) 4.51 (d, J=9.64
Hz, 1 H) 6.63 (5,1 H) 7.00 - 7.15 (m, 5 H).

ESI m/z = 541 (M+Na).

21

1H NMR (300 MHz)  ppm 2,09 (s, 3 H) 2.66 (t,

=7.31 Hz, 2 H) 2.93 (dd, 1 H) 3.06 (dd, 1 H)
3.21-3.28 (m, 2 H) 3.39 - 3.45 (m, 2 H) 3.47 (1,
1H)3.57 (t,J=8.86 Hz, 1 H) 3.62-3.75 (m, 4
H) 3.87 (t, J=5.44 Hz, 3 H) 4.47 - 4.59 (m, 2 H)
6.63 (s, 1 H) 6.98 - 7.08 (m, 4 H) 7.10 - 7.19 (m,
3H)7.18-7.30 (m,3 H). ESIm/z=631
(M#+Na).

22

1H NMR (600 MHz) 3 ppm 1.54 - 1.7 (m, 8 H)
2.07 (s, 3H) 2.67 (1, J=7.11 Hz, 2 H) 3.24 - 327
(m, 2 H) 3.36 - 3.42 (m, 2 H) 3.46 (1, J=8.71 Hz,
1H) 3.53 (d, J=9.63 Hz, 1 H) 3.56 (s, 2 H) 3.68
(dd, J=11.92, 5.50 Hz, 1 H) 3.81 - 3.87 (m, 3 H)
4.50 (d,J=9.63 Hz, 1 H) 6.61 (s, 1 H) 7.02 (d, 2
H) 7.06 (d, 2 H) 7.10 (s, 1 H). ESI m/z = 567
(M4+Na). 543(M-H).

23

1H NMR (600 MHz, METHANOL-d3) 8 ppm
0.87 - 0.96 (m, 6 H) 1.40 - 1.55 (m, 2H) 1.61 -
1.70 (m, 1 H) 2.08 (s, 3 H) 2.69 (1,J=7.11 Hz, 2
H) 3.30 - 3.34 (m, 2 H) 3.35 - 3.42 (m, 2 H) 3.46
(1,J=8.25 Hz, 1 H) 3.54 (1,J=9.17 Hz, 1 H) 3.68
(dd, J=11.92, 5.04 Hz, 1 H) 3.80 - 3.87 (m, 3 H)
4.18 (dd, J=10.32, 4.81 Hz, 1 H) 4.50 (d, J=9.63
Hz, 1 H) 6.61 (s, 1 H) 6.97 - 7.1 (m, 5 H). ESI
m/z = 582 (M+Na). 558(M-H).

24

[0654]
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1H NMR (600 MHz, METHANOL.-d;) 8 ppm
0.16 (q, 2 H) 0.4 (q, J=5.96 Hz, 2 H) 0.83 (1,
J=7.34 Hz, 3H) 0.86 - 0.96 (m, 1 H) 1.45 - 1.54
(m, 2 H) 2.06 (s, 3 H) 2,72 (t,J=7.34 Hz, 2 H)
3.08 (d, J=6.42 Hz, 2 H) 3.17 (t, 2 H) 3.32 (m, 2
H)3.36 - 3.43 (m, 2 H) 3.46 (1, J=8.71 Hz, 1 H)
3.54 (t, 1 H) 3.69 (dd, J=11.92, 5.04 Hz, 1 H)
3.81 - 3.87 (m, 3 H) 4.50 (d, J=9.63 Hz, 1 H)
6.60 (s, 1 H) 7.01 (d, J=8.25 Hz, 2 H) 7.06 (d, 2
H)7.11 (s, 1 H). ESI m/z = 565 (M+Na), 541
(M-H).

25

1H NMR (600 MHz) & ppm 2.07 (s, 3 H) 2.69 (1,
J=7.11Hz,2 H) 3.29 - 3,33 (m, 2 H) 3.36 - 3.42
(m, 2 H) 3.46 (1, J=8.71 Hz, 1 H) 3.54 (1, J=9.40
Hz, 1 H) 3.68 (dd, J=11.92, 5.50 Hz, 1 H) 3.81 -
3.87 (m, 3 H) 4.42 (s, 2 H) 4.49 (d,J=9.63 Hz, 1
H) 6.61 (s, 1 H) 6.87 - 6.91 (m, 2 H) 7.01 (d, 2
H) 7.05 (d, 2 H) 7.10 (s, 1 H) 7.22 (dd, J=4.36,
2.06 Hz, 1 H). ESI m/z = 565 (M+Na). 541 (M-
H).

26

1H NMR (600 MHz) 8 ppm 2.07 (s, 3 H) 2.70 (t,
J=6.88 Hz, 2 H) 3.30 - 3.34 (m, 2 H) 3.36 - 3.42
(m, 2 H) 3.46 (1, J=8.71 Hz, 1 H) 3.53 (1, 1 H)
3,68 (dd, J=11.92, 5.04 Hz, 1 H) 3.81 - 3.88 (m,
3 H) 4.23 (s, 2 H) 449 (d,J=9.63 Hz, 1 H) 6.61
(s, 1 H) 7.02 (d, 2 H) 7.06 (d, 2 H) 7.10 (s, 1 H)
7.21 (d, 2 H) 7.27 (d, 1 H). BSI m/z = 605
(M+H). 603 (M-H).

27

1H NMR (600 MHz) & ppm 0.82 - 0.96 (m, 2 H)
1.13 - 1.30 (m, 3 H) 1.31 - 1.42 (m, 1 H) 1.60 -
1.77 (m, 5 H) 2.07 (s, 3 H) 2.68 (t, J=7.11 Hz, 2
H) 2.89 (d, J=6.88 Hz, 2 H) 3.23 - 3.32 (m, 2 H)
3,35 - 3.41 (m, 2 H) 3.46 (1,J=8.71 Hz, 1 H)
3.54 (1, J=9.17 Hz, 1 H) 3.68 (dd, J=11.92, 5.04
Hz, 1 H) 3.80 - 3.87 (m, 3 H) 4.49 (d, J=9.63
Hz,1H) 6.61(s, 1 H) 7.01 (d, 2 H) 7.06 (d, 2H)
7.10 (s, 1 H). ESI m/z = 543 (M+H). 541 (M-
H).

28

1H NMR (600 MHz) 8 ppm 2.03 - 2.11 (m, 6 H)
2.52 (1, 7=6.88 Hz, 2 H) 2.69 (t, /=7.11 Hz, 2 H)
3.24-3.27(m,2H)3.28-3.31 (m,2H) 3.35 -
3.42 (m, 2 H) 3.47 (1, 1 H) 3.53 (t, 1 H) 3.68 (dd,
J=11.92, 5.04 Hz, 1 H) 3.81 - 3.87 (m, 3 H) 4.50
(d,7=9.63 Hz, 1 H) 6.61 (s, 1 H) 7.01 (d, 2 H)
7.06 (d, 2 H) 7.10 (s, 1 H). ESI m/z = 543
(M+Na), 519(M-H).

29

[0655]
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1H NMR (600 MHz) 8 ppm 1.77 (ddd, J=6.76,
3.32,3.21 Hz, 4 H) 2.08 (s, 3 H) 2.51 - 2.57 (m,
6 H) 2.60 (1,J=7.11 Hz, 2 H) 3.22 (1, J=6.65 Hz,
2H)3.29-3.33 (m, 2H) 3.35-3.42 (m, 2 H)
3.46 (1,J=8.71 Hz, 1 H) 3.53 (t,/=9.17 Hz, 1 H)
3.68 (dd, J=12.15, 5.27 Hz, 1 H) 3.82 - 3.87 (m,
3 H) 4.49 (d, J=9.63 Hz, 1 H) 6.61 (s, 1 H) 7.02
(d, 2 H) 7.06 (d, 2 H) 7.09 (s, 1 H). ESI m/z =
544 (M+H). 542 (M-H).

30

1H NMR (600 MHz, 3 ppm 2.08 (s, 3 H) 2.68 {1,
J=7.11 Hz, 2 H) 3.23 (1,J=5.50 Hz, 2 H) 3.24 -
3.33 (m, 5H) 3.35-3.43 (m, 4 H) 3.46 (1,
J=8.71 Hz, 1 H) 3.54 (t,J=9.17 Hz, 1 H) 3.68
(dd, 1 H) 3.80 - 3.88 (m, 3 H) 4.49 (d, J=9.63
Hz, 1H) 6.61 (s, 1 H) 7.02 (d, 2 H) 7.06 (d, 2 H)
7.10 (s, 1 H). ESI m/z = 527 (M+Na). 503 (M-
H). -

31

1H NMR (600 MHz) 6 ppm 2.07 (s, 3 H) 2.45 (t,
J=6.42 Hz, 2 H) 2.67 (t,J=7.11 Hz, 2 H) 3.21 (t,

=6.88 Hz, 2 H) 3.30 - 3.35 (m, 2 H) 3.35 - 3.42
(m, 2 H) 3.46 (t, 1 H) 3.54 (dd, 1 H) 3.64 (s, 3
H) 3.68 (dd, J=11.92, 5.04 Hz, 1 H) 3.80 - 3.90
(m, 3 H) 4.49 (d,J=9.63 Hz, 1 H) 6.61 (s, 1 H)
7.01 (d, 2 H) 7.05 (d, 2 H) 7.10 (s, 1 H). ESI m/z
= 555 (M+Na). 531(M-H).

32

1H NMR (600 MHz) 8 ppm 1.37 - 1.50 (m, 2 H)
1.80 - 1.89 (m, 2 H) 2.08 (s, 3 H) 2.31 (br. 5., 2
H) 2.67 (1, J=6.88 Hz, 2 H) 2.88 (br. ., 2 H)
3.25-3.34 (m, 2 H) 3.35 - 3.43 (m, 2 H) 3.43 -
3.52 (m, 2 H) 3.54 (1, 1 H) 3.59 - 3.71 (m, 3 H)
3.79 - 3.87 (m, 3 H) 4.49 (d, J=9.63 Hz, 1 H)
6.61 (s, 1 H) 7.01 (d, 2 H) 7.05 (d, 2'H) 7.10 (s,
1H) 7.25 - 7.37 (m, S H). ESI m/z = 620
(M+H). 618 (M-H).

33

1H NMR (600 MHz) 6 ppm 1.40 - 1.80 (m, 4 H)
2.08 (s, 3 H) 2.35 - 2.42 (m, 1 H) 2.66 - 2.82 (m,
SH)3.14-3.21 (m, 1 H) 3.29-3.35 (m, 4 H)
3,35 -3.43 (m, 2 H) 3.46 (t,J=8.94 Hz, 1 H)
3.53 (1, 1 H) 3.66 - 3.71 (m, 2 H) 3.81 - 3.88 (m,
3 H) 4.49 (d, J=9.63 Hz, 1 H) 6.61 (5, 1 H) 7.02
(d, 2 H) 7.06 (d, 2H) 7.11 (s, 1 H). ESI m/z =
556 (M+H). 554(M-H).

34

[0656]
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1H NMR (600 MHz) 6 ppm 1.72 (m, 1 H) 1.73 -
1.80 (m, 1 H) 1.80 - 1.88 (m, 1 H) 1.90- 1.97
(m,1 H) 2.07 (5,3 H) 2.65 -2.81 (m,4H) 3.24 -
3.27 (m, 2 H) 3.31 - 3.42 (m, 3 H) 3.46 (t,
J=871 Hz, 1 H) 3.54 (1,J=9.17 Hz, 1 H) 3.68
(dd, J=11.92, 5.04 Hz, 1 H) 3.80 - 3.87 (m, 3 H)
4.49 (d,J=9.63 Hz, 1 H) 6.60 (s, 1 H) 7.02 (d,
J=8.25Hz,3 H) 7.05 - 7.12 (m, 6 H). ESI m/z =
599 (M+Na). 575(M-H).

35

1H NMR (600 MHz) 3 ppm 0.91 (d, J=6.42 Hz,
3 H) 0.96 - 1.05 (m, 2 H) 1.47 - 1.56 (m, 1 H)
1.58 (d,J=15.13 Hz, 2 H) 2.06 (s, 3 H) 2.65 -
2.73 (m, 4 H) 3.27- 3.31 (m, 2 H) 335 - 3.43
(m, 2 H) 3.46 (t, J=8.71 Hz, 1 H) 3.54 (1, J=9.40
Hz, 1 H) 3.68 (dd, J=11.92, 5.50 Hz, 1 H) 3.81 -
3.86 (m, 3 H) 3.89 (d, J=12.84 Hz, 2 H) 4.50 (¢,

=9.63 Hz, 1 H) 6.60 (s, 1 H) 7.00 (d, 2 H) 7.05
(d, 2 H) 7.10 (s, 1 H). ESI m/z = 551 (M+Na).
527(M-H) .

[0657]  Sjitifsl] 11-1 ( St 11 BIAAY) o — Rl & 5% )

[0658]  (1S)-1,5- /K —1-[6-[4-[2-[[[2-F2HE -1, 1- = CRILPEL) LI ] BAIRI ]
gk ] OHE ] NI 12 AR -4 WIEEOREE 1D (L ALRE I A A%

[0659]

36

[0660] (1) (1S)-1,5-fit/K -2,3,4,6- 4 -0- ZWHE-1-[2- ZWE4E L -5-[4-[2-[[[[2- ¢
L1 (RERE) cRETREE ] BE] & ] & ] TR ]4- FERE ]-D- LA
B T ) i
[o661] | 1,1 " — F¢ & — BE M (7. 30mg, 0. 045mmol) B &0 15 ¥ W (300w L) 0 A
(1S)-1-[5-[4-2-RAFE L) FHE 1-2- ZBEFE -4~ FEFE I-1,5- K -2,3,4,
6— VU —0— L83 -D— (I ALHERE (18. 4mg, 0. 030mmo1) [IEUFEEIE (150 1 L) FI N— FFEEAgupk
(4. 951 L,0. 045mmol) , FEK LIRS WAE =10 T Bk 30 o080, MbJm, b & Rw s inA =
(FREEFEL) ZIEFLE (10. 9mg, 0. 09mmol) N, N- —FFELFEEE (150 1 L), FRkiZ R MR
EWAE60°C R BRI AT IZ X NIR SV I R ERSE, WP I O 1R %R 5 H
K IM R RN Eh K%, G /KIR R B T I 9B RR 228850, FHHAEsR R 28 RE . it
R R YRR A g2tk (U - FEE=95 . 5), 133854 (7. 9mg,35% ) ,
oA TETRAED .
[o662]  (2) (1S)-1,5- li/K —1-[56-[4-[2-[[[2- &I -1, 1- = (R ) L5 ] 2P
F] @I ] 2R AR ] 2- B3 —4- FILIREL 1-D- (L ALHEmE 0 ) A%
[0663]  [n] (1S)-1,5- Mii7K —2,3,4,6- P -0- ZWEIE —1-[2- LEESE 5-[4-[2-[[[[2- %
Bl 1= ORERE) 43 ) 208 ] A ] 23k ] 38 ] W 1-4- 3R 1-D- A
64
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PEEE (7. 9mg, 0. 0104mmo1) FIFFEERVE (600 1 L) A 2. Swt. % P4 ) R VAT (34 1 L,
0.015mmol) , ¥ IR EWAEZIE P HH: 1 /DI o R T 28 REH. IR R
MRERAE g4l (R , 52L& (3. 0mg, 52% ), HOW LT E TR G .
[0664]  Ab&4) 37-188 it IS FHAH M. I R H2 IS 491 11-1 BT ik i 77V il

[o665] [ & 2]

[0666]
MS
A .| HAA | (WH)
44 —
No. HMR | Ty | 5 (MSMH) wR
(M+Na)
37 X—NH, C23H30N207 |446.21 | 484 460 ESI
OH
38 X—N C28H40N209 | 548.27 | 571 547 ES!
OH
X—NH '
39 C27H38N207 | 502.27 | 525 501 ESI
H,N\ 0
40 X o C32H39N308 | 593.27 | 616 592 ESI
\N\\
H
[0667]
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Y C37H42N208 | 64229 | 685 641 ESI
42 C28H34N208 | 526.23 | 527 525 ESI
OH
43 X C28H40N208 | 532.28 | 555 531 ES!
H
§
44 X~ \/\/\t‘w/ | C29H43N307 | 545.31 | 546 544 ESI
OH
45 X\N\o«’ C27H38N209 | 534.26 | 557 533 ESI
H
OH
OH
46 x\N/[)\ C29H42N208 | 546.29 | 569 545 ESI
h _
OH
. C28H40N208S | 564.25 | 587 563 ES]
47 X\n\‘w(/\s/
[0668]
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, H
x~ N
48 C32H40N208 580.28 | 603 579 ESI

HO
N
H G
49 C33HA2N209S | 642.26 | 665 | 641 Esl
X—NH
OH

OH
- 50 HN{ C27H38N208 | 518.26 | 541 517 ESI
/
X

51 XY\/QO C32H4ON208 |580.28 | 603 | 579 ESI
F
52 X N/\Q/ C31H3TFN207 | 568.26 | 591 | 567 ESI
H

53 C37H42N207 | 626.3 649 625 ESI
X—NH @

[0669]
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0
54 X\N““v C30H42N209 | 574.29 | 597 573 ESI
H
H
x
55 C33H42N209 | 61029 | 633 609 ESl
~
H
56 X/N\/\ C26H36N207 | 488.25| 511 487 ESI
X/N\/\
57 C34H44N209 | 6243 | 625 623 ESI
e
N
58 x> C27H39N307 |517.28| 518 | 516 Esl
59 Jﬁ C31H46N207 | 558.33 | 581 557 ESI
N\/k
X/
H,N
60 X C32H39N308 | 593.27 | 616 ND ESI
H
[0670]
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X—NH /
61 C32H36N207S | 59222 | 615 | 591 ESI
62 X C33H42N207 | 5783 | 601 | 577 ESI
H
OH
63 NN C31H38N208 | 56628 | 589 | 565 Esl
H
0
64 X\N/\( ] C27H36N209 | 53224 | 555 | 531 EsI
H o)
0
85 X\”/\ () C28H38N208 | 53026 | 553 | 529 ESI
66 X\N/\[/\\O C32HAON209 | 59627 | 618 | 595 ESI
H
OH
y
7
67 X \/\O C30H43N3Q7 | 557.31 | 558 | 556 ESI
X—NH ——
68 \___< p C30H36N207 | 536.25 | 559 | 535 EsI
[0671]
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69 C31H38N208 | 566.26 | 589 565 ESI
X—NH
OH
X
HO P
70 C32H40N209 | 596.27 | 619 595 ESl
Xl »
\N\\
H
OH
71 X\N/\/Q C31H38N207 | 550.27 | 551 549 ESI
H
H
72 X/N\/\\/\OH C27H38N208 | 518.26 | 541 517 ESI
H
X /N\/\\N PN
73 ‘\ C29H43N307 | 54531 | 546 544 ESI
74 C29H42N208 | 546.29 | 569 545 ESI
N
X~ ~""0H

[0672]
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N
Hoo |
x/N =
75 C37H42N208S | 674.27 | 676 673 APCI'
ls
(T
e
76 X OH C26H36N208 | 504.25 | 527 503 ESI
H N
77 X/N OH C28H40N208 | 532.28 | 555 531 ESI
o
78 X~ l':l\/\s/\/ H C27H38N208S | 55023 | 573 | 549 Esl
OH
79 ’l;} C26H36N208 | 504.25 | 527 503 ESt
X~ ™~
H /\N/
80 X/N | C30H45N307 |5569.33 | 560 558 ESI
H
81 HN C26H36N209 | 520.24 | 543 519 ESI
X JH
Y H
82 X/N\/\\/O C26H36N208 | 504.25 | 527 503 Esl

[0673]
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83 C33H5ON207 | 586.36 | 609 | 585 ESI
X/N\’/\’/\\
/_C. S
8 | x—NH \_7 \ G34H38N207S | 618.24 | 641 | 617 ESI
0
oH r/\N/[koX
85 H C35H52N4010 | 688.37 | 689 | 687 Esl
N
x~
hlg
86 ’ C33H42N207 | 5783 | 601 | 577 Est
X/N X
X
N
87 C32H46N208 | 586.33 | 587 | 585 Esl
HO
X—NH —
88 \—<\: / 0 C32H38N208 | 578.26 | 578 | 577 Esl

[0674]
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OH
89 ] C36H47TN308 | 64034 | 672 | 48 EsI
X
N N
Hoo
=
H
NS N
90 | G30H37N3O7 | 551.26| 574 | 550 EsI
No - .
of H C32H4ON207 | 56428 | 565 | 563 Es|
X/N\/\
X io)
92 \T/\Q /7 C20H36N208 | 54025 | 563 | 539 ESI
03 /——<\ /> G20H35N307 |537.25 | 560 | 536 Esl
X—NH N . ' '
54 l/ C27H38N207 | 50227 | 503 | 501 EsI
X/N \/
N
e v
95 X \/\T C28H4IN3O7 |531.20 | 532 | 530 Est
H
96 X/N\/\‘OH G25H34N208 | 49023 | 513 | 489 Esi
[0675]
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X~ H\/\w |
97 )/-—NH C28H38N4O8 | 55827 | 559 | 557 EsI
5 |
X
\N
98 / —\___@ C32H40N207 | 56428 | 587 | 563 ESI
H F F
99 /N\)( C25H31F3N207| 52821 | 551 | 527 ESI
X -
O/
100 H C29H42N208 | 562.29 | 563 561 ESI
N
X~ \/\.0/
101 y _N X C31HIBN207 | 56027 | 651 | 549 EsI
X 0—
\
HN —
102 N\ / 033H42N209 | 61029 | 633 | 609 ESI
—0
0
H .
103 AN )K C27H37N308 |531.26 | 554 | 530 Esl
H

[0676]
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104 \I\'f/ C29H42N208 | 546.29 | 569 545 ESI
X/ \/\0/
0
105 N N\) C29H41N308 |559.29 | 582 558 ESI
\N/\/
H
H
106 X/N\/\O/\/OH C27H38N209 | 534.26 | 557 533 ESI
»
107 H C31H46N209 | 590.32 | 613 589 EsI
0]
108 /H\/U\ C25HIINGO8 | 50323 | 504 | 502 Es
X “NH,
0
109 ~N C30H41N308 | 571.29 | 594 570 ESI
x\'(\/
H
\N/E
110 X \_ C29H38N4O7 | 554.27 | 577 553 ESI
H N
111 N C27H38N208 {518.26 | 541 517 ESI
[0677]
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112 ( C27H38N208 | 518.26 | 541 517 ESI
X/N\/\OH
13 Y C27H38N207 | 50227 | 525 | 501 ESI
x N
114 X/NY C29H42N207 | 5303 | 531 529 ESi
\ N\ :
115 ) N C31H39N3O7 |565.28 | 588 | 564 ESI
X
X\ OH
HN E—
116 _\_< /' OH C31H38N209 | 582.26 | ND 581 ESI
OH
117 //l C27H38N209 | 534.26 | 557 533 ESI
/N\/\
X OH
118 H K/“ C31H4EN4OT | 586.34 | 587 | ND Esl
.
119 | | C29H4IN3O7 |545.31| 547 | 544 ESI
X/N\/\/ N
[0678]
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9
120 N\)l C26H34N209 | 518.23| ND 517 ESI
A ~
X OH
/\N
121 i ‘ C30H37N307 |551.26 | 574 550 ES!
N F
X
|
Ne_ |
122 C33H52N407 [ 61638 | 617 615 ESI
|
NN
H
123 X H l C33H44N207 |580.31 | 581 579 ESI
W E H
H
124 H H C30H4ON207 | 540.28 | 563 539 ESI
X—NH
H
125 )(N C28H38N207 | 51427 | 537 513 ES!
X\ :
126 HNer H C29H4ON208 | 544.28 | 567 543 ESI
HO.
127 X\N . } C29H4ON208 | 544.28 | 567 543 ESI
W
H
[0679]
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128 C31H44N207 | 55631| 578 | 555 ESI
AN
X
129 X\N :' C30H42N207 | 5423 | 565 | 541 ESI
130 C31H44N208 |57231| 595 | 71 Esl
X/N\/\\OH'
131 . /N\C C35H50N207 | 610.36 | 633 | 609 ESl
132 HN’CI\\I Q C34H43N3O7 |605.31 | 606 | 604 ES!
/ ™,
X 0]
133 o C31H43N309 | 6013 | 624 | 600 ESI
\ N
134 N C35H45N307 |619.33 | 620 | 618 ESI
X
[0680]
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135 H ﬂ/ C27H34N209 | 530.23 | 553 529 ESI
0
\ 0
136 X/N .'3§0 C28H38N209S | 578.23 | 601 577 ESI
137 HO C36H4ON208 | 626.28 | 651 627 ESI
X
H
X\ N
138 HN——<:H C32H38N207 | 56227 | 563 561 ESI
/ .
OH
N ;
139 N C36H3BN208 | 626.26 | 649 625 ESI
>(\
140 HN'@‘—\‘ C31H38N208 | 566.26 | 589 565 ESI
OH
P
141 X—NH p o C31H38N2010S | 630.22 | 653 629 ESI
o
[0681]
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142 C32H38NzZ0O8 | 578.26 601 577 ESI
X\
H o bu
143 C32H44N207 |568.31| 591 567 ESI
x/N
/ \
144 XN 8 C27H3BN207S | 53292 | 555 | 531 ESI
X N/—
145 | \_ C28H38N207 | 514.27| 537 | 513 ESI
146 / N<:l C34H49N307 | 611.36| 613 | 610 ESI
X Q_v |
147 X—NO‘*NO C32H45N307 |583.33| 585 | 582 ES!
148 C32H44N207 | 568.31 | 591 567 ESI
X—N
149 N N/ C31H46N4OT |586.34 | 587 | 585 EsI
\
<N
150 O \/\T/ C32H48N4OT | 600.35 | 601 | 599 ESt
X/
[0682]
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HO
151 C29H40N208 | 54428 | 567 543 ESI
X—N
l X
152 7 oH C33H41N308 | 607.29 | 630 606 ESI
0
153 ,/\ \Q C32H39N309 | 609.27 | 632 608 ES
g )
154 NN C35H45N307 | 619.33 | 642 618 ESI
—N
155 NN C29H4IN307 |543.29 | 566 542 ES
156 X—N N— C29H4IN308 | 559.20 | 560 558 ESI
OH
157 X—ND"OH C28H38N208 | 53026 | 553 | 529 Es
/’—OH
158 x._NC>_ C30H42N208 | 556.29 | 581 557 ESI
[0683]
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[
159 P~ C35H38N207 | 59827 621 597 ESI
X~ N X
160 X—N N 0 C32H45N308 | 59932 | 622 | 598 Esl
161 X—N N— C28H39N307 | 52028 | 552 | 528 Esl
X\N
162 C35H44N207 | 60431 | 627 | 603 Esl

N
163 X“‘N<:© C31H36N207 | 54825 | 571 547 ESI
H
N,
164 X\Nm C34H39N307 | 601.28 | 624 600 ESI

165 ‘ C27H36N207 | 500.25 | 523 499 ESI

! A
166 X—N 0 C27H36N208 | 51625 539 515 Esl

[0684]
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HzN\:_éo
167 X C28HIINIO8 | 543.26 | 566 | 542 ESI
h®)
68 0 GC20H30N308 | 557.27| 580 | 556 ESI
! /N .
X—N N—-<
X 0
169 \O\/ lk C31H42N209 | 58629 | 608 | 585 Esl
o
7
170 NN Y G30H41N309 | 587.28 | 610 | 586 EsI
/T \
m X—N N-——>fN<:‘ C33H46N408 | 626.33 | 649 625 ES!
0
NN
172 \—N 0 | CasHasN4os | 628.35| 651 | 627 ESI
/ \
173 N N C33H4IN3OT | 591.29 | 614 | 590 Esl
. O
174 X—N j C30H4ON209 | 67227 | 8§95 | 571 ESI
O
[0685]
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/ N\ o
X—N N—*{
175 __/ o - C32H45N309 | 61532 | 638 614 ESI
X—N N-
176 \ / C32H40N407 | 59229 | 593 591 ESI
__/ N
NH,
177 X~—N >—< C29H39N308 | 557.27 | 580 556 ESI
0
178 X\NQ/ NYO C31H43N308 | 5853 | 608 | 584 EsI
o~
179 X—N >——< C30H40N209 | 572.27 | 595 571 Esl
0
180 X UJ\O C33H4IN308 | 613.34 | 636 612 ESI
181 X—N \ / F C34H41FN207 | 608.29 | 631 607 ESI
x——N/ >—/—— 0
18 C35H44N208 | 620,31 | 643 619 ESI
2 \ \_7/ \
[0686]
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. -
0
183 ,/\N/ ﬂ\Q C32H43N309 | 6133 | 636 612 ESI
X/
0
184 x/N O C30H38N2010 | 586.25 | ND 585 ESI
0

X .
185 \O\”/D C33H45N308 | 611.32 | 634 610 ESI
. OH
186 X/NUO C34H42N208 | 606.29 | 629 605 - ESI

187 K{ C31H41IN308 | 583.29 [ 606 582 ESI

®
=
C35H44N207 | 604.31 | 627 603 ESI

[o687]  ph4b, ] DL i A8 H & sk N- B2 -1, 3 T i, S MRS 11-1 Frd i 77
i A R SRR E IR R LAY (11D .

[o688]  sjitifsl 19

[0689]  (1S)-1,5— it /K —1-[6-[4-[2-[(4S)-4-(¥F C & H & )-2,5- = 4 1L vk m
B —1-H ] 23] R 12— BRI —4- IR 1-D- (L ALRE R I ) &

[0690]

188
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OH ,
[0691] IR SCHE®] 11-1 Prik 75 3%, B H AP 3- S C3 -1- WK T R F IR AU =

(RERE) &P 2255 (5mg, 29% ), HoA L EMIRILEY) .

[0692]  1H NMR(600MHz, I -D,) 8 ppm 0. 81-1. 00 (m, 2H) 1. 31 (br. s. , 3H) 1. 38-1. 47 (m,
1H) 1. 48-1. 55 (m, 1H) 1. 56—1. 78 (m, 4H) 2. 05 (s, 3H) 2. 83 (t, J = 7. 34Hz, 2H) 3. 28-3. 33 (m,
2H) 3. 35-3. 43 (m, 2H) 3. 46 (t, ] = 8. 71Hz,1H)3.54(t, J = 9. 17Hz, 1H) 3. 57-3. 71 (m,
3H) 3. 81-3. 88 (m, 3H) 3. 96 (dd, J = 9.40,4. 36Hz, 1H)4.50(d, ] = 10. 09Hz, 1H)6. 60 (s,
1H) 7. 00 (d, 2H) 7. 04 (d, 2H) 7. 08 (d, ] = 5. 96Hz, 11).

[0693]  ESI m/z = 605 (M+Na). 581 (M-11).

[0694]  TE AU FHAH MY () 2 FERRARYE <Lt 19 19 Frik (7756 A 54 190-202.

[0695] [ 3% 3]

[0696]
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MS
Wl . | AR (M)
No. EEM X Ms | % MS(M-H)| & &
(M+Na)
189 X/QH C32H42N208 | 58229 | 605 | 581 ESI
0
0 "{>
190 ﬁ/\NH C32H36N208 |576.25| 509 | 575 ESI
X/N\\(
(o]
o i
191 \f/\NH C28H36N208 | 528.25| 551 | 527 Est
N
x
0
o. £
192 ij\(\nu C28H36N208 |528.25 | 551 | 527 ESl
(0]
— >_«o+|
0 /{/
193 Y\NH C32H3BNZO9 | 59224 | 615 | 591 ESI
x~ N\\(
0
[0697]
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194 =\ C31H34N207 | 546.24 | 569 545 ESl
X \((
0
195 Y\NH C31H35N308 | 577.24 | 600 576 ESI
X/N\r(
\ +
0
0
™
196 -X/N\\(NH C25HION208 | 4862 | 508 | 485 | EsI
0
197 C27H34N209 | 530.23 | 553 529 ESI
198 NH C26H32N208 | 500.22 | 523 499 ESl
N
X \\(
0
o /
\>/0
199 OY{ C29H36N2010 | 572.24 | 595 571 ESI
NH
X/N\(
0
’d<¢\‘NH
o ¢ \N)
200 Y\NH C20H34N4O8 | 566.24 | 589 | 565 Esl
g N\\(
o]
[0698]
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N
201 b l C36H4ON4O8 |656.28 | 679 | 655 EsI

202 _ C26H32N209 |5168.21| 539 515 ESI
X N\(

[0699] il 1) S jite 51
[0700] [ 3% 4]
[0701]

A7 100 mg & 2 #84 k R 47
HEhR¥HLEE:

Hh 108.35 mg
FAE— KW 38.65 mg
R 22.00 mg
R RS R4S 20.00 mg
RREAHT 10.00 mg
ARG BR 4R | 1.00 mg

200.00 mg

[0702] il 771

[0703] #4254 (AR EY ) SAME—KEY, s R4 =, RTPEA A 2R
WA ZRE . ZIRGYHB IR MRS A - FIR VLIRS 1 28, b
Jii FOK AL 4-8 43Bhe B IGAS BIROEUR = MI4E T0°C R T4 40 438h. BT Bokhor; R H
500 w m G i o K I o IR RORDR R FEE AR R B. FH V BVRA 25 4E 30rpm FRA 3 708
FH TS s AL 4 R EE BT A IR il 2 v 50 R RO Hs 44 13 28, 0453 7 771 o

[0704] [ 3% 5]

[0705]
AR EE: 200 mg
& 8 mm, [ *

[0706]  iREG LB 1
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[0707] (1) A SGLT1 M1 SGLT2 [ Fufi J Hom| AR IBIE#ifk

[0708]  H A /> iz mRNA 3 ¥4 3% SGLTL J3 41 (\ML_000343) , Fifi f5 9 34, Bl 5 51 A 2118 A
Stratagene Corporation [ pCMV—-tagbA H. SGLT2 JF41 (N\M_003041) +&H A'E mRNA 42
IR ERIE BEE S I NBI{E H Invitrogen Corporation [f] pcDNA3. 1+hygro H., #4703
B 1) e 91 A IE S5 S G 1R A1 AR [RD o

[0709]  (2) FazEFiA A SGLTL FIA SGLT2 [ CHO-k1 4H Harr 4%

[07101 4 A SGLT1 F1 A SGLT2 & iX iz % /A H 8 H Invitrogen Corporation [f]
Lipofectamine 2000 %43 CHO-k1 4 fiuh . SGLT Kik40ufEififE 7 % (SCLT1) iiid &
B(SGLT2) LA 500 1 g/mL FI¥FE AFAE T 15 7% L Rt 52 bk, I Bl N HA RIE e w
V)3RAF IR (R s 5 1

[0711]1  (3) 40 Pyl — HRUMEBE SR 4 il R 36

[0712]  #ARERIE N SGLT1 FIN SGLT2 (140 M FH T8 — A 1 i 2 M FR e 0 R 4 o
[0713] %1% 40 B AF P AL 78 22 3P i A (200 w L A T SGLTL, 2mL Ji T+ SGLT2) Wi & 20 4
Bho 2 TIAL BEZE MR, NN 5 A R AL A W I ER B 22 vh v B (75 1 L A SGLT1,200 1 L
T SGLT2) , 7E 37°C N IHTHEREUR Y 30 7308 (SGLT1) B 1 /MY (SGLT2) » W )5 , K40
Fi A R 22 P € (200 1w L AT SGLT1, 2mL T SGLT2) $E¥ 2 WK, b5 % T 0. 2M NaOH %5
W (751 L AT SGLTL,400 w L AT SGLT2) o ) Her I AV I KRR 78 /1R & 2 g »
microBETA (SGLT1) & Beckman Coulter, Inc FIVEARINARTE8s (SGLT2) W& U . 1
XA, H & AT HRB SRS AL, VBN R T, Hil 28 AR
A HEBSAC S NaCl (¥ 3B 22 4F I B

[0714]  « T Ak 2% b 9 A :140mM & AL HH Bk, 2mM KC1, 1mM CaCl,, ImM MgCl,, 10mM
HEPES/5mM Tris, pH 7. 4.

[0715]  « $FERZR I B < 1M (95 [C] 3L o —D— MERERTRETF A0 A 3L o —D— mL i T bl
T, 140mM NaCl, 2mM KC1, 1mM CaCl,, ImM MgCl,, 10mM HEPES/5mM Tris, pH 7. 4.

[0716] o YRV ZE M C:10mM A a —D— Atk Mg % 6 £, 140mM 546 JH B, 2mM KC1, 1mM
CaCl,, ImM MgCl,, 10mM HEPES/5mM Tris, pH 7. 4.

[0717] A T 433 1Cs 18, KA HA Y 6 NI BRI AL G, AHX X0 B2 F B 1
(100% ), P& HF0H] 50 %6 I H R E & I AL S IR (1C,, 18 ) » I 2 Rk 6 iy
TNo

[0718] [ 3k 6]

[0719]

& No

SGLT1 (nM)

SGLT2 (nM)

1

11

17

2

32

18

3

35

65

51

31
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8 65 29
9 175 29
10 51 23
11 59 34
12 113 48
14 49 21
17 79 25
19 302 101
20 382 164
21 75 34
22 37 12
23 19 19
24 37 25
25 64 20
26 52 15
27 H4 15
28 64 18
29 75 17
30 111 13
31 148 39
32 245 44
33 12 11
34 49 10
35 83 34
36 94 34

[0720]
[0721]
[0722]

JEAh, FERBAL S 100nM W JE R, 5 IRALAR LE, BE SRR 1k 7 fos .

[% 7]
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SGLT1 SGLT2
fes-#No Wk & A21000M %) &, ££1000M
38 89 83
39 80 83
40 79 89
41 78 86
42 78 87
43 77 86
45 75 80
46 74 91
47 73 89
48 73 87
49 73 81
50 71 77
51 71 84
52 71 84
53 70 74
54 79 73
55 69 69
56 68 77
57 68 ‘ 51
59 67 86
60 66 91
61 65 95
62 65 79
63 63 | 81
64 62 76
65 62 76
66 62 83
67 61 82
68 60 83
69 60 83
70 59 83
71 59 86
123 78 87
124 71 79
125 68 90
132 90 90
137 71 79
138 65 84
143 66 80

[0723]  RIGSLfs) 2

[0724] S BENRTE Z0E PRI A K R A OB 7K1 59 1 s A AR H 5 9T

[0725] (1) BEPRAWIBIALK B HERS

[0726] 7 A SD/IGS KB, (13 E CHARLES RIVER LABORATORIES JAPAN, INC., ik ) 4%
B2y 16 /NS Bl R R BRI T 1% 28K B 28 R iR ik 4 7 50mg/ kg BENREE 25 (STZ) LAkl
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&%R%ﬁ@ﬁm;Mﬁ@ﬁ%%m%ﬁﬂ%%%%%%%ﬁﬁL%mdmﬁ%ﬁmi
#hK ImL/kg LA IE 5 SO Rl i STZ 8% 1. 25mmol/L ¥rigEe A= B #h /K 5 1 (8

ﬂ ) > KR A2 1 iR 25 B i 52 3056

[0727]  (2) [IARA 45 BEI 21X 50

[0728]  KEAEEZY 16 /NG, 48 IR BIFAE 0. 5% B AT 42 (OMC) /K rh I 24

V) (Img/kg) JiFH 25 25 REEEA, 22 DR 25 X AL 0. 5% OMC K. 45 245)5 b 708,

25 8 KB DR FH A 2B A (2g/kg) » SVAEAE B AN TR) RSB M 25 2530 (0 I %)), [

RE25)5 0. 25,0.5, 1 1 2 /i,

[0720]  F %A JOR IR K B ) HEE 5% A0 Mk e S I 90 81 B 35000 23 PR I Y B0 B 38 PN I B, 40 8

Mm¥%. A Wako Pure Chemical Industries, Ltd. WIFZ5KE CIT Test Wako U 5E I 2% i)

IR o AR AR R /K P T iy BP0 IR A ) s R, BB T ) I T 25 W) A P AN O

ISP 221 1 /NI IS PR R AP o A5 B /K T 26T AR (AUC) o HH AUC Ji 25 AR, R Htik

SR AL, HON MBS 7K T AR 3 & (A AUC) , H HA R s R, HOG R AL A AUC [ BRAIG

Ko GERUK 8 Pn.

[0730] [ 3k 8]

wow P % & -OGTT(2g/kg)
No EUEES
AAUCO-1h(mgh/dL) @lmg/kg
1 41.7
2 51.6
3 63.9
[0731] 4 51.0
8 45.1
11 69.3
9 50.1
10 67.8
12 48.8

[0732]  JE LA B, PP AR PR AT i T3, e S AT 1D s P 3 1 C-
Z IR G, FLIE I S0 AE A i B B 2R IE FAR AU T 4 BE #2 iz 5 E 1 (SGLT1) AW
5B B P 22 12 RPN AR P A 8 B IS B 1 2 (SGLT2) 5 ANH LA 4o AT 1 1 257 40 WA AL 40 1)
PR o HRAT IR A
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