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(R)-2-o}H] :=-3-w| & - E] 22} (2R,3S,4R,5R,65)-6-[3-(2,3-H 3| =2-Hl%[ 1,44 -6-L v & )-4-of & -7
d]-3,4,5-EF 3| EEA-HEHS| E2-9 &@-2-dH g o ~EH 2

AF (2R,3S,4R,5R,65)-6-[4-A| E2 L2 H-3-(2,3-U3| =2-WZ[1,4]21-6-dHE)-Hd]-3,4,5-EF 3| =
A-HEZS E2-v @-2-d v E o2 |E o AHE;

Juor

gk (2R, 3S,4R,5R,65)-6-[4- A S 2 X2 0-3-(2,3-Hs| =2-H=x[1,4]H541-6-LdHE)-Hd]-3,4,5-EF| 8| =
EA-H EgS E2-v@d-2-dwE oA oE o AHE

gk (2R, 3S,4R,5R,65)-6-[4- A S 2 X2 0-3-(2,3-Hs| =2-MZx[1,4]H521-6-LdHE)-Hd]-3,4,5-EF| 8| =
EX-HEZS E2-d@#-2-d v E o AHE o]4kdE o igHE

eF (2R,3S,4R,5R,65)-6-[3-(2,3-H 3 E2-Hlx[1,4]U A -6-L W& )-4-o| &-7d ]-3,4,5-E| 3| EFA-HE
g = 2-ue@-2-duE o 2HE g o ~HZE;

eF (2R,3S,4R,5R,69)-6-[3-(2,3-H 3 E2-Hl%[1,4] A -6-Ld W E)-4-o| &-7d ]-3,4,5-E| 3| EFA|-HE
g3 E2-0g-2-duE o AHE o]ARE o AHE;

Al tert-FE o] ~HE  (2R,3S,4R,5R,69)-6-[3-(2,3-U 3| E2-MF[1,4] 0] A -6-L W E ) -4-o &-H L ]-
3,4,5-EF 3 EFA-H Egts| E2-T g-2-dWd o ~H 2

ERA} HAIZZE[2.2. 1] E-2-du & g ~HE
(2R,3S,4R,5R,65)-6-[3-(2,3-T] 3| =&~ Z[1,4] 0] &4 -6-L &) -4~ - d ]-3,4,5-EZ| 3| =FA|-H E &} 5]

c2-g@-2-dug o ~HE;

2k (2R, 3S,4R,5R,69)-6-[3-(2,3-T] 8] ==~

g =2y g-2-drE o xEE (S)-1-Hd-dE o xEE;

QIAE (2R,3S,4R,5R,65)-6-[3-(2,3-T s =2-Hx[1,4] 0 &2 -6-L W) -4-o -9 d]-3,4,5-EF 3| =FA-HE
o E2-v d-2-UdHE o AHZE e o AHZE;

4k (2R.3S.4R,5R,68)-6-[4-A 22X 2 H-3-(2,3-T] 1EE—@§[1,4]E]%*J—fi—%ﬂ]%)—ﬁi]é]—s,zlﬁ—éﬂ’315
ZA-HEGS E2-v@3-2-dwd o A Z tlog o A

lm

2x-{(2R,3S,4R,5R,65)-6-[3-(2,3-s| = 2-d%[1,4] ) S 2-6-d & )-4- &-Hd]-3,4,5-EF 5| ==
A-HEZS E2-v#@-2-dHE} dxHE
q

2 FomnE AUy sst 19 5 w10 Aok seHE 48 e,
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ANAZF A BUD, 5, 34 AT (kg @9DS 32 7] (n 999 AFoz vse ghol 30 )4
oA sE 47 E8Y B9 >102 eom BE 49 A9 >88 cm;

sgl-t-g o] v7k Ao A% >0.9 T A9 H$ >0.85; L&

AAYEo] A A9 >25% Ei= oI A9 >30%.

[e]
2o A8 wpe} o], AUt Fnw g gt MARA7]Fe] 7] (Definition and diagnosis of
diabetes mellitus and intermediate hyperglycaemia, WHO, 2006)S& ZZ3dt= AGol, =, 3x7} 847 & 3
ol shtE urEhE Ao, B "AIIE dente i stk

5 4

75 AT SFFax Fate] AF oAz 3o AW 4 FF A >11.1 mmol/1 (200 mg/dl).

ol
o

F 2532 >7.0 mmol/1 (126 mg/dl); =&

o
Hde] Ahgw wle} o], #xyp IGT ke et AAEAZ]TY 7|5 (Definition and diagnosis of
diabetes mellitus and intermediate hyperglycaemia, WHO, 2006)& #=3t:= -, =, 327} 87 & o
B Uehys Aol B "GS9

TE A FFFA <7.0 mol/1 (126mg/dl); 2
75g AT 2532 Fohe] AF 2AzF %o g ¥4 2§32~ >7.8 2 <11.1 mmol/1 (200mg/dl1).

Fof & AA

Aok =B 919, ¥ wwe) Bgwe ¢ wi wRT A=, A4 gud, 25, dek, B8, A (o
A2E), AT, AW, AF, A R T (AW, FF L Ash) Felo] s ooy Fom = ok,
sy 19 shgEe a9 ARAG 54, AU SAE L g 4 Gl web), Fabg S oe B}
so} Aokl AFe] Amel vhal /3 AA Fol Fu) W Fol ARE Hestolor Bk, & AAFHNA 3
H2e AT Foluc,

woagel SgRe 244 EE 74P A4ERA Fold 4tk ¥ 9y S¥Re vEom, E: ¥
o] sht olgel e B 2PHAL E st olge] e kB 2FEe] (Ex 19 Ao xF
o) Feld & vk, AWACE, o5E sh} o4 Ahd HEHE RIS AFY AAZA Fold
Aelth, o] "RFA"E AAG] A15H (B Eol, B WE HE Alo]) WEE W75 (dF Bof, 7}
T naA EE AR 5L Fold 4 g, ¥ 3ol HUE(E) olde el JRe gAY, P
Ao Aee S4d Fol WA, faw L ebgel ma BEAe] Ev, @ Fol Fule 43 ge adlol
a4 #5d Aol

B oage sy 19 BgE b a9 Aoy N85t 9 % AR HeHE FYAE TISE At 24
B2 AFe

AFH A e $IA B WAL 1 T

Aok FeHE HEA ok HAF =9l F3& [Gennaro, Remington: The Science and Practice of
Pharmacy 2000, 20th edition (ISBN: 0683306472)101A4 4471538} ch.

webd, @ AAGHelA, B owme ge4 19 S8 Er 1o Aoby S8uHE @ W s ol e Aok

d&H = HAlE 236k AloF 2= ATt
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Lol FL dot, v ARA EE olHEEHAstTd dFS vAE e, did A1 AFA Ee ACE
AA, BECE AAA, oA, B-zdAl, Ca-AFA, TF &4 FuddA, dy-2-ol=dgddrd F849
gA, FA A=EFEGA L gAA, AT SH AAA 5 £ 19 2FEo] xgo] Hsth. AL
A 11 =84 249 de gurEgs dagd, 25 2A R, dEZzAlEd fadgelE, a2, dr
AFZEF, o] ZH|A}EE EXP-3174, L-158809, EXP-3312, &WAl=2er WE4AW  gAALEE KT-3-671, GA-01
13, RU-64276, EMD-90423, BR-9701 So|t}. <HAQ®EIAl | = g AE 5 olxAl, dA
SR ERRE oI E 230 ¥ ¥ 2 gy dHF X7 EE

o
22t F4 AAA Ee eaba A cke] 28> ¥ Aw EE ol sttt

GABA-&-A A3Al, Na-HE iH:Hﬂ Evjgtuo]E, @ d-7|uAl C JAA, AP T3 HAF Y= AAA
T s = -

JEF -2

%
eiA shaky 1o u
1=}

-EAel s miAEE dRAA e Ae = FEHE ARsk] A% ook Azl

e L= o] ARy 8= 3 2Fste] FojHe ded, dEed fEA =

= B &Y EHERA; deEdEnas Exdg-dol 84 7k=; PPAR = &Y HEA; H]
Tol=; &u-ZFFA|ITHA] A Al; GLP-1, GLP-1 f-AFA] = 2ubA]; DPPIV 9 A1Al; HMG-CoA Y ELA] 91A)
A ~Fgd AekAl GAA; FXR =5 LXR f7=; FE2ggv; gBgoE; Uzea @ ofaud® o] Fo

A FoRtY HuE 484§,

& 13 = FEE A

=9 %Eiﬂ TE A OL%%I E—H]ZXxﬂ Jedina= & 8
-ZZFATA dAA; GLP-1, GLP-1 fAA], GLP-1 =HhAl;

Fd AekAl GAA; FXR & LXR g7=; Fd~gdy; 918y

23k7] 91gk o oke] A zof
!

LR
e,
o
=
(o3

P

DPPIV AIA]; HMG-CoA Y ErAl SIA|A|;

O|E; UIEA B ofxudoR o]Fox] FOoZHE AYE ZgAet xFete] FoEE 3] [o i g
g Ev 19 ARy FEHE o &

A&, dEd FrA, dEd ZA; AdEd BuSAA,; AdEdiduzs sxdg-dol 84 2=, PPAR
e e AL BTt s d-SF AT G AA; GLP—l, GLP-1 F-ARAl, GLP-1 EA); DPPIV ¢
A A HMG-CoA TG EelA] A A]; A2F LA AEHA] ﬁxﬂx]; FXR 2]7t=, LXR g2r=; ZFel2gehdl; vdgolE;
Uzeak 9 olavj@dor o]Fojz FogRE Melw zbga|el 2w 3kshd [ s 3gE e 19 A
I FHEEHE do &=

B Uy e aHoA FA, U EE SA4 AMRS 99, A8 Fage] 3 19 sEES A8 %§
ol d&d, A&l FEA, Jd&d ZUA; JdeEd BHEAA,; AdEHERAT Exd$-eol 84 FIt=
PPAR 7t=; <Q1&™d 72pAl; vlFoly =) Sa-FFFAITAl JAIAl; GLP-1, GLP-1 A4, GLP-1 U‘%}xﬂ
DPPIV A A]; HMG-CoA ]9 ElA]l JAA]; AFLd AekA] o AA; FXR 2lzt=, LR gzt=s; Zy2gahd; 9
v olE; YIEE R opAm Ay} x3Fete] xstete Ak 2 ES AT

Ak x4 A]

ul

59, ZHAE, SYFE A o JAEdREuAs sxde-dol 8 i, g WY EYE,
5 So, UHIFYYE 2 duFeys; dild gg2a EA9EA-1B (PTP-1B) A4, oA PTP-112;
GSK3 (Z8] 34 AEA 71UA-3) AAA|, oA SB-517955, SB-4195052, SB-216763, NN-57-05441 % NN-57-
05445; RXR 2|Zt=, oA GW-0791 2 AGN-194204; U EF-o|&A FFI2 T5-F5A AAA, A9 T-
1095; &= EZ:E?‘EE}Z%] A AAA, AW BAY R3401; v]FolU =, oA WEXEZY,; Au-FF A THA
AR A, oAY olFFERA; GLP-1 (FF7FE 94 HAE=-1), GLP-1 A4, A dad-4 2 GLP-1
ZHrAl; 2 DPPIV (HEIE YA 1IV) JAA, Add LoFHE;

b) BFAAAGA, dAY -3 ==A-3-HE-ZFEH Z2E4 A (ING-Cod) ZYEA AAA, o2 Eof, =n}
S I = o B ey o A =1 | e o A =2 o S B ] S A S B KTt 2 A S R S L
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2B, ofEEntaEd, 2k AEtel B gukAErEl AFRl AR o AlAl FXR (SFEMA0]E X 84l
PR G5t A9 A, oA Zel e

2D LXR (F X F&A) gt FY2gEd; JagolE ol

g H ol E; qq%ﬁE%qEGWm9£oﬂ ZHEHE S5 GAA, 74 SdAERE; CETP AA (4
2 E-o| ~E| 2o ol-whild A4 B okay] |

c) FHvHAl, oA EYXAEIE, AREZW 2 hH|wol= 483 1 (CB1) AdA, oF B9
YEUE; 2

d) FaPYA, g8 So] X olxAl, A JdETHN, FRAUE @ E=Zqus; kX QOEA A3 G4
(ACE) 9JAIA, o] wivAlZd, ftExd gty A=Y A2 RoAAZly Hermxd
Av=zd ) o=z 2 EFdE=Z; Na-K-ATPase T HZ O JAA|, AW v, wEZAZ=FEUA

(NEP) <}AlAl; ACE/NEP SJA|Al, oZv] evintEdE, A9 ELHAE 31 A =EH; kA QdAl |
Add tEALER, o ZRALEERE, olEdAtEl, A2 dnjit=e 5l wxl2d 58] WALEE
AA, AW v, ﬂﬂ@,ﬂ%ﬂﬂa,dﬂﬂﬂ@,ﬂ)%ﬂwzgR&%ﬂw&L%ﬂzﬂ%%é#%ﬂ
AgA, A obF-EE, otHEE, HEEE, HAZEE, WEZEE UsE, ZRIggEE, &Y
HEE: 554, Aad =4, = 2 oHEE Za A AdA, d3dd gmoa, sz,
obfl, Azmvd, yrtayd, yrEyd, yiigd, yEsga 9 g desHE F84 dEAr %
2HE AEHA o AA.

e) HZAIE FAA-SAsA A a5A, Azl HAwIBHHolE, 3o I EtE, ZAZYEE, HAEE
E}AF2, BMS-298585, L-796449, £3] E3 <9 WO 2004/103995¢] FAH o2 7NAE FFE, =, AAd 1 Y
Z) 359 e e AP 210 FAFoR 9AY IFE, T 53] & W0 03/0439850) F-A oz 7))
3 E, S, AAd 1WA 79 FEE B AT 199 FAHoR dAY FEE 2 53] (R)-1-{4-[5-1

2-(4-EFEF 2 E-9d)-SAE4-Ad W EA -alAdlE X d )2 3-U 3| = 2-1-¢ E-2-7}=2 520 e O

[z
.

fo

wep], B oue e

ii) a) g4,
b) dTA LA A,
c) FujukAl,

d) @dardshAl,

tjoka o &2 HEK293 M ¥
s= P& NM_003041) (CHO-

(Sl E=R Zﬂ_( nvitrogen),
o2 FARAANII= Al A A %”é% T Atk °F MEFE YEFE-

How "c-gAE du-vg-FRavaeas (- AMG, o} AF(Amersham))E ME W& 553

&
(ATCC ¥&
hSGLT2 =
EMBL &5
olEA W
SGLT-2 AAL 3}71¢k #Zo] 38 t}: CHO-hSGLT2 A EE 10% A& Efjo} &2 % 250 pg/ml A2 ?_]H]Ei
A)e g3 A (Ham) F12 HHX] (H}O]OAEHﬂ(BmWhlttaker)) Zoll A weFslal, HEK293-hSGLTZ A¥EE 10% A&
glol 83 9 250 pg/ml A4l (JAVEZAN)S -3+ DMEM wiA| Fol A wlgsitt.  PBSZ 23] *ﬂ’_ﬁvg}ﬂ,

EYAI/EDTAR Z%“/]ﬂgi’ﬁ, AEZE WY Fet=a=z25E @23AZTE. A wg A #Jor &
of, MxE diEgsta, Mg WA Fol AAEA 7L, FHA(Casy) AHE FHEE AN 7R 3IGITE. o]0 A,

n
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=

4 40,0007 AEE Eef-D-glalom mgd M 96-9 ZeolE el AlFstar, WA 37T, 5% CO.o1M <l

Fuloldatint. AEE Y A (VT =(Hanks) 73 ¢ &4, 137 mM NaCl, 5.4 mM KC1, 2.8 mM CaCl,,
1.2 mM MgSO, % 10 mM HEPES (pH 7.4), 50 ng/mL ZEReto]Al) 250 pl= 23] AAsdtk.  o]ojx, A4 ¢
A 250 pl 2 AR SE 5 plE 7 dell #Arpstar, FdEolEE AFtHlolE A STt 168 FF l5tHle]
AT, 10% DNSO 5 pl1E &4 thETowA ALEsrt.  C-ANG (0.05 nCi) 5 plE 7 Ao drate
2H W-gE AFEITE. 37T, 5% C0.0lA 2AIRE AsfHleld Fo . AXEE PBS 250 pl= thAl AlHEx

(200C), ©]oJA] 0.1 N NaOH 25 ulE Hr7gto=x LAt (37CAA] 587). ufo]| AZAE
20(MicroScint20) (A= (Packard)) 200 plE 2z} o] Hrlsta, 37} 208 B¢t 37CoA AL AFuo)A
ATk, o] QFwlold Fol, FaE C-ANG WAFSS € AW LRaAL o]fdle] ¥714E (Topcount)(H

AE)M SAsEslT

€17k SGLT1o] Wi AMelgde AA37] Y3, hSGLT2 ¢DNA thalell hSGLTI (XMW= 5= W3 NM000343)el o+
cDNAZ} CHO-K1 =3 HEK293 A ZEoA I3 EE= fA3F AdS A3}

oo w e dE 5ol SEL120l thEl 1000 oM IRE, 53] 100 oM "|RE, 7HE vk A= 10 oM
TRkl ICy ghE 7P 4 vk, AAldle] A SetEE 7] ZIAE AAelA Wrteka, 1 das ® 1 5
st
<% 1>
ANd AE SGLT2ICs, nM (n = 1-4) | SGLT1 ICso M (n = 1-4)

1 22.5 409.0

2 17.5 35.0

2a 97.0 308.0

2b 186.0 337.5

2c 27.0 197.0

2d -

2e 89.0 188.0

2f 143.0 3443.0

29 567.0 1000.0

3 >1000.0 814

3a >1000.0 5650

4 24 89.3
<+ W el B oSgER AAU diabEs dgekEelr] Wi, B oShgEe] SGLT1 B SGLT2 teh
Al #ge 2 el sighee] AW 24 wdol gtk R wde] 7t sgtae] B osgds 4] 71
Aol Wrrstar, 3 AsE 20 Sl
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<3 2>
AAl 2 E3Ee 72 SGLT2 | SGLT1
‘iﬂ_i IC50 NM 1C56 NM
(n=14) | (n=14)
1, 2¢, 2d, 05 22.0
2e, 2f,
29,32
4
(2S,3R,4R,55 6R)-2-[3-(2,3-1] 5| = &-
W 2[1,4]9%41-6-4 v E)-4-ol 2 -] d]-6-
== AW H-E Eg)s) = 2-5]%-3,4,5-
g
2, 2a, 2b, 22 9.0
= 3a
(2S,3R,4R 55 6R)-2-[4-A| E 2 = 2 I3-
(2,3-03| = 2-#l 21 4]0 S 21-6- A o 2)-
#d]1-6-35| = E A v E-dH Ee} 5] = 23] g
34583
B o] sgEo] SGLTe JAARA f&ata weka] SGLTA o8] wizlEE A3k 2 A, oz 2] )
AlE dAF elle] X = f&eitte 3E ¢ Ak
Az By
Boage, wooe SudA, sk 19 838 Ax PHe AT a7 ety weAe o e
SIES FAs] 9% ity A2 E RoFr. dhbdor ) B ouygo] gtEe FEIAE 1Y 19 ¥
718 WIANA AFFES IAFoRA AxEd. FYIANE g9 2F 4F Ve HEE F AY &
T olE2 HEITR EAT & glon, FFIANE 18 Y 2§ ¢F V|HT 1§ ¢F9 F7hd w4
oML Fslel @A 1§ LFWS WPAZ S vk, HAYHoem, 4F U&= JaHE, EdAE AP (TNS),
& =)

opul gt AFFEL daHE AFE FASY] 9% BFE PHS olfFdo=EN Ax"E F Ak (e 1
ZAz). CdE B, oAt (i1)9] of¥l 71 dF o tert-FESKAFERY (BOC) HIVE HEH F 9l
ok olojA], ofH]ib (i1)9] FFEEAN VIS AZHA, A7 NN -tA SRR oln = N N'-T]¢]
czzgsta o= £ - d-3-(3-trdoeln =T 23) sterjelu=e] EA) o g7]1e] EA &l
U IAE ()9 15 LFF WS AA o=t AFFE (ii1)S AT 5 Atk B375 G0l FA4
ol o8] AAste steby 19 eSS 4T 5 )

<gh-g2 I>

_28_



[0318]

[0319]
[0320]

[0321]

[0322]
[0323]

[0324]

[0325]

[0326]

[0327]

ZIHSd 10-2014-0027250

o]t Aok

N
PG~ OH R3

o) (o]
HO' Rs (i) H o
PG~ 0
PGO OPG

Rs
OPG PGO OPG

_ oPG
® (ii)

AEpdelE ATHEES WA 119 el vsh o] @rle EA) sl FREIEAIE (NE YA

(iv)e} gk Aj oz x) Alzxd

<ahe A [[>

gul

R® o

)
o)
C|)l\o/RB RG\O )J\

HO

(iv) (vi)

ﬁ:[“%k%% t‘]_]__%);]l [11o] YEHA ]j]_g]. ZELO] aA71e A 5_}‘01] %E}i/\]E (ivg ¢4 &
EREIAFOE (vii)e wreA 7oz AxE F r}.

<qh-g2 111>
A
A
R3 C”) (vii)
. . R3
0. RLO/W\O/R7 o
HO ¢l o0
R P o)
- . 070
HO OH 9
OH R”  HO OH
OH

(iv)
(viiiy

(RT Croe €4, CGuIt2RAIEE, Cp?l2RAZE-C,YY, 3- UA 10-¢ FHZAEE, (3- WA 10-¢
FEHZAEE)-CEZ, Coypotd, Co00bE-C¥Z, 5= WA 10-9 seZetd &= (5- WA 10-¢ FEH 2o}

2)-Cr D)

FAHolE AJFEL we2 Vo] YEkdl uiel o] HlEZESY EA) sl FEAAE (iv)E FAF ol
A dlaHZ (ix)9F WHEAIZ 05, WE-ZRERSAEzAIc R Hegtezy A" S . AW iE
152 = g|sle] EAFolE
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o
G R?

HO ) \’< (ix) oC? © AuPrE15
K T

HO OH HO OH [
OH 2) m-CPBA OH
(iv) (x)

A
R3
o
I o
"o o
HO OH
OH
(i)

[0329]

[0330] =0 579 34

[0331] sheh xiio] SE (A7)A, Lge olg”], odAdd E27lela, tE EE Ve 7] 49" Ad)E ¢
g e Mget RREAIA st xiiio] FFE (97]14, M2 Li B Ne-=2o2 5y H¥9Ea, b BE
7155 7] Bl Aogw A)E AT 5 vk F3H xiiie FFES 3 xive] sEE (7]4,
PGE ®o7], ofAd ofEh)H vk & Utk AA"E FUHAE Ak, d7d EfogAdd BRs-of H o]
EE ALg5te] g3 =E3) [ gdFAEAA 3 vo| FFE (7]A, BRE 73 A7) 2o Fod A
s AFE 5 Uk

[0332] <HF-S2] V>

PG, 0.0
A
A PG _PG
o o) o)
Lg M
(xi) (xiii)

[0333]

[0334] 313 xiii9 FFE (A7)A, NS Li B Mg-gzAozRe HAHE1 e RE 7|58 A7) Zdd A9
H A 32 xviol SHE (714, Lgv o8], dxd &=271, fAddgelE, EAYE k& EEF
eRueExdoli, i BE VEe 7] Edd Aod A)FH wFAIA A xve] FFE (7)A, B
T 7EE 7] 2ol Aod Ad)s AT & Ut

[0335] <gkg-2 V>

A
- PG, o.__Lg
PG PG ——————~
(xiii) o) O\PG
[0336]
[0337] FA (xii)E g4 VIId dERd bpe} o] AICL,e] EA] shell AF SF2Fol= (xvii)E Aol 93] vehdlof

A WFS SRS WSARoEA Axd F Ak
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Lg Lg

H
Bo7] A 2D 29 HAek wkee o E o] EF Ix 3, <

Groups in Organic Chemlstry“, Plenum Press, London and New York 1973, T. W. Greene and P. G. M. Wut

. W. McOmie, "Protective

S,

"Protective Groups in Organic Synthesis", Third edition, Wiley, New York 1999, "The Peptides"; Volume

3 (editors: E. Gross and J. Meienhofer), Academic Press, London and New York 1981, "Methoden d
organischen Chemie" (Methods of Organic Chemistry), Houben Weyl, 4th edition, Volume 15/I, Geo

er
rg

Thieme Verlag, Stuttgart 1974, H.-D. Jakubke and H. Jeschkeit, "Aminosaeuren, Peptide, Proteine"
(Amino acids, Peptides, Proteins), Verlag Chemie, Weinheim, Deerfield Beach, and Basel 1982, % Jochen
Lehmann, "Chemie der Kohlenhydrate: Monosaccharide und Derivate" (Chemistry of Carbohydrates:
Monosaccharides and Derivatives), Georg Thieme Verlag, Stuttgart 1974]°l Z]Aj=o] dt}. HZ7]e] 54
€, oS0l A% Sof ASuled, BU, FEA 4. T G=AE PG 3D ol (45 Fof, w2
Aol olal) Folshl AAY 5+ Arke Aolt (5, 94 ¥ 23 W3 WAy 98

F5E HT AAE B FUAY o9 EdES FANEY ET-318H Aold EAZ Y] FXH WAoR,

g £ ZRwEIHY, ST/, B4 ZAS A Jd, B A3 g dHdAY Jtes Aol Ao 34

o o5 & HE HAHE v = FAE 22 F U

371 AAldlE 2 IS dAste oR oEHm, oo gk Ao RA A = StET. EE] AFEH

A e 3, BE S 7% stel FeEc. HFT AR, A 2 E BHe FERE 3FE 74 wH,
Eo] NS & NMRe| o3 RIS, AREH <ol

2% 23
FA 10 ofAEAE (2R,3R,4R,59)-3,4,5-E&| oM A -6-[4-B 2 H-3-(2,3-T] 3| =2-dlZ[1,4] ] $21-6-¢
D-dd]-HEgs| =2-T-2-dmd o 2HE
Br 1.24d g2l “ . G[ ) ) /‘/‘: j
Br Il Et,SiH,TFA

Ej E) = O

V. n-BuLi,THF/E2%4

oTMsS oH

0,0
OTMOTMSTMS HOY

A1

%74 [: OFE2vE (200 mL) = 2-H2F-5-0}o] @ =Wl Al (25.0 g, 76.48 mmol)e] nyh &lo] LAF
glo]= (10.3 mL, 114.74 mmol)ZE 0TColA H7}&kaL, o]ojA DNF (0.9 mL)E H7lekdck. 7k 92 Fo,
EES Ao 3AZF Eok watEgith, 3 BAS 74 slo] FHAA 2-BRR-5-ofo] @ -l %

[e)
iy
ZRgol= (26.4 9)E FEIAY. £ AAXES F&5 Do SA] AFR-sI T

oA 11 gEF22E (250 nl) F 2-H2X-5-olo] e E-Mlzd F2olol= (26.4 g, 76.56 mmol)e] LRk
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o] 0Tl ME(1,4)-t=2AF (10.41 g, 76.26 mmol)S H7lslFel. o] whg ZEdt&o], AICl; (40.78 g,
305.47 mmol)& ZF4 HI7ISITE. Aol ¥ wRkst Foll wkg EFES FAE ool Fu. A4
H 23S gF=ade (500 al X 2)0.2 FE39T). ﬂiiiﬂﬂ =S gebar, & (200 nl), X3 54

e T
?L/‘Jur‘z |9 (200 mL X 2) 2 ¥ (200 L) & AHE v, FAHEF AdellA 215-74715—’, /\175‘3}
A e Fer dAspAdsta, AstAYE e AT sl Az

(2,3-H3| E2-Hx[1,4]054-6-)-mEh= (30 g)& TS5

"H NMR (400 MHz, DMSO-Ds): 5 4.29-4.37 (m, 4H), 7.02 (d, J = 8.4 Hz, 1H), 7.16 (d, J
=2.4Hz, 1H), 7.18-7.19 (m, 1H), 7.53 (d, J= 8.4 Hz, 1H), 7.77-7.81 (m, 1H), 7.82 (d, J =

2.0 Hz, 1H).
cHA| I11: EFZFE 0 ZoNEA (100 ml) =
(2-B 2R -5-0}lo] 9 E-Hd)-(2,3-T)3| = Z-MZ[1,4] ]S 2-6-L)-mE= (30.0 g, 67.4 mmol)e] wHE LMo
Egoed e (86.2 mL, 539.3 mmol)ol ©]ojA EZAF (6.0 mL, 67.42 mmol)S A-2o4 H7lsddeh. A
oAl 254 F<F nRES Fof] | 3y EHS ¢ sl SEAIAT. AAPE IAFES AdE ofAEH O Eo Fo]

}g—

=
3, %3 A4 FERYEE £ (200 oL X 2), & (200 mL) ¥ @4 (200 mL) 2 A FH3E 2, SYEF
oA HZAZIAL, FEA7]3, A7t A 2y ZzetEaye o8] HASY 6-(2-HR2H-5-0lo] L =-ld)-
2,3-93l=2-Wlx[1,4]9 84 (26.5 9)& 531

"H NMR (400 MHz, DMSO-Dg): 8 3.90 (s, 4H), 4.2 (s, 2H), 6.65 (dd, J=8.4 Hz, J=2.0
Hz, 1H), 6.68 (d, J =2.0 Hz, 1H), 6.77 (d, J = 8.4 Hz, 1H), 7.39 (d, J = 8.4 Hz, 1H), 7.50
(dd, J=8.4Hz, J=2.4 Hz 1H), 7.67 (d, J = 2.8 Hz, 1H).

A IV: THF:EF4 2:1 (300 mL) F 6-(2-H2R-5-o}o] 2 -2 )-2 3-t]s|==2-M*%[1,4]t]=4] (26.5 g,
61.47 mmol) 2] Wk golo]] -78Co|A ANAL F n-BuLi®] 1.6 M € (42.3 mL, 67.62 mmol)S #H7}3 }Oﬂﬁ} Cl3

o 1 ]

S EFES AN B wwkgk gg, 78Tl EF4 (100 nl) F 2,3,4,6-HEZY]2-0-(EHEAY)-
D-=F 3=y ehi= (28.69 g, 61.47 mmol)<] mwHk &olo ST, 1A17F B¢t ﬂﬂﬁ& Zo, WEre = 0.6 N H#E
SEA (265 nL)S HUpstar, W ERES AR A 16A17F EoF wRksiYh. WESES 44 NallCo; &
(~75 mL)2] Z7lol &) AAstL, old ofAHlE (250 nL X 3)2 FE3A, FAUEF FolH HxA7 L,
A 1 , Aggr A 49 aiu}i:aﬂﬁqoﬂ ol3] AA3te] (3R,4S,58,6R)-2-[4-H 2 X -3-(2,3-T]3| =2 -l &
[1,4]169541-6-L | E) - D ]-6-3| = A md-2-H| ZA-H| Egts| = 2-9 -3 4 5-Eg & (28.4 2%
qu}iiﬂr.

A Vi oA EYVEZ-tE22 g 1:1 (250 mL) 5 (3R,4S,5S,6R)-2-[4-H 2 ¥ -3-(2,3-U]3| =2-M%[1,4]t]
SA-6-Ad W E)-Hd | -6-3| =E A HE-2-HEA-HEHS =2-1 -3 4 5-E& S (28.4 g, 57.1 mmol)e] uyt
|do] EglegdAdT (36.5 ml, 228.4 mmol) B AEFLHAIEL voldeede]lE A (14.1 nL, 114.2
mmol) & -10CelA H7tskTtt.  10CelA 4/\1 b Eeh ke o, WEES X3l A4 FEYE

m) o= AASAT. F7] F& FHstl, 4 S5 old oMAEHolE (3 X 150 nL) &2 FE33itt. %71
galar, FAVEF AollA AxA7 A, (3R,4R,5S,6R)-2-[4-B. 2 ¥ -3-(2,3-0) 3| =2-%[1,4

-6-4He)-Hd]-6-3| =F A WP -H E —u4 2-3,4,5-E8& (28.4 2)& F53I8Y. = AHES
Hh-gell A glo] AM&SFATt.

Z
bz oo S

K
o Jo oy

A VI 229 g (300 mL) & (3R,4R,5S,6R)-2-[4-H 2K -3-(2,3-T] 3| =2-=([1,4] 0] A -6-L W &)~
Hd]-6-3| =FA v E-H Ee}s| =2~ #-3,4,5-E2]& (28.4 g, 60.81 mmol)2] :w+ £lo] w]2jdd (40 nL,
486.5 mmol), OoFHELF F-4E (50 mL, 486.5 mmol) X DMAP (740 mg, 6.08 mmol)E A-2olA H7}sldct. 2
AlZE B wukek Fof ) 3y BHS At St SEAAY. AAE FAFES AdE ofAHCE (500ml)e] =
o]ar, IN HCl (200 mL X 2)l o]o]A &5 (200ml) & A HF &, FAIEF Aol A 741/\1?%, EEA
e = 3FES 65ColA olghE (320 mL) Foll &3lA71a, wnksliA Aoz YAHes s9drt. 3
A B3 uAE oAFstL, A7RE olEE (150 wmL)ell olojA &#@AF (200 mL)o=® xﬂxdo}oq oA EAt
(2R,3R,4R,55)-3,4,5-E&| o} BAl-6-[4-H R F-3-(2,3-T] 3| =2 -8 %[1,4] 0] 21-6-A u & )-5 d |- 6| E &} 3
c2-yg-2-dvE o 2H= B (22.5 ¢, €% 98%)S 53T}

2

Z7 A 20 (25,3R,4R,58,6R)-2-[3-(2,3-0 3| = 2-aZ[1,4] T2 2-6-L W& )-4-o & -5 d | -6-3] =2 A| v D -
Efs|=2-9¢-3,4,5-E8 &
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Cy3P/Pd(I1)OAc
AiZF
EFA/H0

LiOH.H,0
= .
e, THF:MeOH:H,0

B
HOl\

FA 2

v
N

Tl (200 mL) % oFAIEAF (2R,3R,4R,59)-3,4,5-EF o EA|-6-[4-B 2K -3-(2,3-1) 3| =2-H =
-6-due)-Ad]-HEgs e 2-Td-2-dud o AHE (74 1, 10.0 g, 15.74 mmol) 2] ¥k &
EgAZF2IALAFxy A (1.76 g, 6.29 mmol), & (15 mL) & 9714 AA4F (13.3 g, 62.9 mmol)2] &
24 (3.4 g, 47.2 mmol) S IS, RS EFES 4568 B BYIAT O, oMM EANEEE
(I1) (529 mg, 2.3 mmol)S H7FIITE. AN BFA Fol, Whg EFES ALo2 WAN7|aL, &5 A7}
st Y EEES odE olAlEIolE (2 X 200 nb)E FEIL, B 9 AR AHE tg, FIUEF
Aol AxAI|IAL, 5 , 23 aRvtET g s AgAlste] obAEAL (2R,3R,4R,55)-3,4,5-E & oA
EA-6-[3-(2,3-Hs E2-s%[1,4]H&A-6-d WD) -4-cEe-FA L |-H Egs| E2-F-2-dmd o=H=E (5.4
g) & T53AT.

2
=

m O =

o o
L

2
A
=2
it
T

A 11 WERETHR: S 3:2:1 (170 mL) = oA EAF (2R,3R,4R,55)-3,4,5-Eg| o} A EA-6-[3-(2,3-T] 3| =2~
WZ[1,4]0SA-6-d W E)-4-de-Hd |-F| Eg} S| = 2-] &@-2-d e o ~EHZ (9.3 g, 15.9 mmol)e] =Wk &
el F4bstelE (764 mg, 19.1 mmol)S H7Fsklth. A4 2412 BF wwkst $o ) HAd EHAS T
shol SEAIATE. A" FFES A E obAHO|E (150 mL)ol wolal, 94 (75 mL), 5% 44 KHSO, 5 mLE

Fshes A (75 nb) H A5 (20 nb)E THA xﬂ;@ g, MYER Aol AxAa, FFAA
(25,3R, 4R, 55, 6R)-2-[4-A| F 2 E 2 A-3-(2,3-1 3| = 2-W 2 [1,4] 1] SA1-6- | &)-31 I ]-6-3| == Al v o] =
BelEn-9g-3,4,5-E8 & (6.5 9)& F59T.

H NMR (400 MHz, CD;0D): & 1.07 (t, J = 7.6 Hz, 3H), 2.57 (g, J = 7.6 Hz, 2H), 3.34-
3.50 (m, 4H), 3.68 (dd, J = 12.0, 5.6 Hz, 1H), 3.85-3.91 (m, 3H), 4.08 (d, J = 9.6 Hz, 1H),
417 (s, 4H), 6.53-6.58 (m, 2H), 6.68 (d, J = 8.4 Hz, 1H), 7.15-7.25 (m, 3H).

MS (ES) m/z 434.2 (M+18).

Z7v4 30 (2S,3R,4R,5S,6R)-2-[4-AEF2Z 2 2-3-(2,3-Hs| = 2-u%[1,4]t) L2 -6-L W E)-H d ]-6-3] == A
We-HEgs| =2-7)e-3,4,5-EF &

10
CysP/PD(I)OAc o}

dazs
E24/H,0 OAc LiOH.H,0

_— =
THF:MeOH:H,O

HO
b |
HG AcO

A3

A 1 EF<Ql (100 mL) ZF oFHIEAE (2R,3R,4R,55)-3,4,5-E&] o} S A -6-[4-H 2 B-3-(2,3-U) 3| =2-wl %
[1,4]052-6-dwd)-sd]-H Eg}s| =2 -3 eh-2- °‘uﬂE1 ol ~HZ (F7HA 1, 10.0 g, 15.74 mmol)®] gk &
dof| EAZZANAFTEAT (1.76 g, 6.29 mmol), & (15 ml) 5 A7 QA4dHE (13.3 g, 62.9 mmol)9] &
N g AFEIZIREL (4.06 g, 47.2 mol)S H7Ieklvh. R EFES 457 S VI e, opAl
EAFEED (529 mg, 2.3 mmol)S 7ML, W& EFES 90TolA WAl wukdk s, Ad2o=m Y7}
Al71aL, Agto|EE Fall ofFeta, Adefo]EE " oA HOlE (200 ml)®E AH}TE. A#AEo {7 T
Felstar, & (100 mL)ell o]ojA 14 (100 mL) 2 Al e o3, FAUYER JolA ARAZIL, FFAAH = A
NS ZEzgon o2 Zd ZzulE1dud 93 %7}; A Eke] ofAEAL (2R,3R,4R,59)-3,4,5-Eg]o}
AIEA-6-[4-AFRZ2E-3-(2, 3-8 mR-WlZ2[1,4]H541-6-A v )-sd |-v| Ed}o] m 2-v] gh-2-Qd v o ~
HZ (7.25 g, &% 980 F53taL, olAS F¢ OHEJ%OH olg] AAAsste] WA 1A (5.25 g, T=E=>99%)

g F5a90.
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"H NMR (400 MHz, CDCls): & 0.57-0.62 (m, 2H), 0.84-0.86 (m, 2H), 1.76 (s, 3H), 1.77-
1.80 (m, 1H), 1.99 (s, 3H), 2.05 (s, 3H), 2.08 (s, 3H), 3.78-3.82 (m, 1H), 3.99-4.10 (ABq,
J=15.6 Hz, 2H), 4.14 (dd, J = 12.4 Hz, 2.4 Hz, 1H), 4.22 (s, 4H), 4.26 (d, J = 12.4 Hz,
4.8 Hz, 1H), 4.33 (d, J = 9.6 Hz, 1H), 5.14 (1, J = 9.2 Hz, 1H), 5.22 (t, J = 9.2 Hz, 1H),
5.30 (t, J = 9.2 Hz, 1H), 6.57-6.59 (m, 2H), 6.76 (dd, J = 7.2 Hz, 2.0 Hz, 1H), 6.98 (d, J =
8.4 Hz, 1H), 7.02 (d, J = 1.6 Hz, 1H), 7.17 (dd, J = 8.0 Hz, 1.6 Hz, 1H).

MS (ES) m/z 597.3 (M+1).

A 11 WE-STHF: & 3:2:1 (120 mL) & oA EAF (2R,3R,4R,559)-3,4,5-E o} A| EA]-6-[4-A| F 2T 21 -3-
(2 ]

-8l m2-wlz[1,4] 89S A-6-d W E)-Hd |-e Efs| =2 - @#-2-d W o ~HZ (10.5 g, 17.61 mmol)<]
wyHk gAof F=AkslE]E (813 mg, 19.37 mmol )% A7 ST, Ao A 2A17F B wykel ol 3dg B
S 2 st AR, AAE IFES dE oAlElo]E (150 mL)ell Folar, ¥4 (75 mL), 5% <=4 KHSO,

10 mLE FHrabes d5 (75 ml) B A5 (20 mb) & BA] AT vhE, FAUEF A AxA7AL, sFHAA
(2S,3R,4R,5S,6R)-2-[4-A| F 22 2 0-3-(2,3-1 3| =&2-H2[1,4] ) FA-6-L W E) -7 |-6-3| =5 A W L-EH E
28| E2-9e-3,4,5-E8 & (7.25 @)= TS5

'H NMR (400 MHz, CD30OD): 5 0.53-0.56 (m, 2H), 0.81-0.86 (m, 2H), 1.80-1.82 (m, 1H),
3.34-3.45 (m, 4H), 3.67 (dd, J = 12.0, 5.2 Hz, 1H), 3.86 (d, J = 11.6 Hz, 1H), 3.99-4.09
(m, 3H), 4.17 (s, 4H), 6.58-6.62 (m, 2H), 6.68 (d, J = 8.0 Hz, 1H), 6.96 (d, J = 7.6 Hz,
1H), 7.19 (m, 2H). MS (ES) m/z 446.2 (M+18).

Al

AAle 10 (R)-2-o}m] =-3-wE-FE ZAF (2R,3S,4R,5R,65)-6-[3-(2,3-T) 3| =2-W % [1,4]t] 2A1-6-L W& )-4-
olel-#d]-3,4,5-EZ3| EFA-H EZS| =2~ ¢-2-UdvE o 2g 29 34

Pd(OH), aocHN/\CL
EtOAc

MeOH

GA I vEld (60 ml) F (2S,3R,4R,5S,6R)-2-[3-(2,3-1 3| =2-dZ[1,4] 5] & Al -6-A m & )-4-of & -
sleEAmE-gEGsE2-32-3 4 5-E8& (F7H4 2, 6.0 g, 14.40 mmol)9] wHF &-Mo] Egld
= (4.8 g, 17.28 mmol)ell ©]o]A DMAP (0.18 g, 1.44 mmol)E A-2o)x A7t et.  o]o] A, uk
80TCAA 71Ed3t el  16A17F w9t wHkelk S0 yEdS 7k o}°ﬂ FTLAZT. A" ARES O
HoE (100 ml)ell o], 4 3akal €9 (50 ml), < (100 m) = M Hsta, FAPEF Ao A
iZM 7151, A7t A Zy azetEaae] o8] AGalste] (2S,3R,4R,5S,6R)-2-[3-(2,3 =
Ad]-6-EYE A v E-H Eg}S| =2-3]#-3,4,5-E2] & 8

73
[1,4]H]5A-6-LdHE)-4-o &~
X selsi.

)

"H NMR (400 MHz, CD;0D): 5 1.11 (t, J = 7.6 Hz, 3H), 2.62 (g, J = 7.6 Hz, 2H), 3.25-
3.28 (m, 1H), 3.34-3.44 (m, 3H), 3.54 (d, J = 4.8 Hz, 2H), 3.94 (s, 2H), 4.08-4.16 (m,
5H), 6.56-6.59 (M, 2H), 6.64 (d, J = 8.0 Hz, 1H), 7.15-7.24 (m, 10H), 7.30-7.33 (m, 2H),
7.46-7.48 (m, 6H).

A I1: DMF (40 ml) 5 F423MIEHF (FHF F 60%, 2.2 g, 54.64 mmol)e] ¥k &Arkelo] DNF (10 ml) &
(25,3R,4R,5S,6R)-2-[3-(2,3-H3| =2-MlZ[1,4] )2 -6-L | & ) -4-o & - ]-6-

2-92-3,4,5-E8< (8.0 g, 12.14 mmol)e] &AL 0Tl Hrbstgick., A
S 5958 0C2 WZhA)7]ar, TBAI (0.45 g, 1.21 mmol)ol] o]ojA wZ
£ Arletink. o]0, olRE AL ol2xE ta, WA wweivt. whE EFES Wuadd 1
olAEHIOIE (2 X 80 mDE FE3th. &g f7] T & (100 ml), #4 (100 m)2 AH3}ar, FAUE
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Foll Al HAEA7IL,  FFAZI, APyt A Ay Fa2etEogdge 98] AAlste]  6-[2-cE-5-
((25 35 4R,5R,6R)- 3,4,5 Eﬂ*—ﬂié%f\]—fﬂ—&ﬂ%% AHE-HEZS =23 g-2-)-d ]-2,3- s =2 -l

"H NMR (400 MHz, CD;OD): 5 1.21 (t, J = 7.2 Hz, 3H), 2.67 (g, J = 7.6 Hz, 2H), 3.24 (d,
J =8.0 Hz, 1H), 3.55 (d, J = 9.2 Hz, 1H), 3.62 (t, J = 10.0 Hz, 2H), 3.76 (t, J = 9.2 Hz,
1H), 3.85-4.00 (m, 3H), 4.09-4.16 (m, 5H), 4.26 (d, J = 9.2 Hz, 1H), 4.42 (d, J = 10.4 Hz,
1H), 4.50 (d, J = 10.0 Hz, 1H), 4.78 (d, J = 9.6 Hz, 1H), 4.91 (dd, J = 14.8, 4.4 Hz, 2H),
6.56 (d, J = 7.6 Hz, 1H), 6.61 (s, 1H), 6.67 (d, J = 8.4 Hz, 1H), 6.92 (d, J = 6.4 Hz, 2H),
6.99-7.00 (m, 2H), 7.20-7.23 (m, 13H), 7.26 (s, 3H), 7.29-7.38 (m, 6H), 7.45 (d, J = 8.0
Hz, 1H), 7.54-7.55 (m, 6H).

<A II1: DCM (80 ml) % 6-[2-ol€-5-((2S,3S,4R,5R,6R)-3,4,5-E&] ~-dld S A -6-E &3 A| v & -5 E &} 3]
c2-9e-2-¢)- A ]-2,3-1s =2-Hx[1,4]0 =54 (8.0 g, 8.6 mmol)e] nFk golof Tlod oEH 2 (50
ml) F FstLdFuE (1.72 g, 12.9 mmol) 9] &HE& 0T HI7lsTE. o] AE AoA 2

Atk wFE EFES WulSe] a1, DM (2 X 80 ml)oi Tgo}oﬂu} 3t A M E

4 (100 ml), = (100 mDE AFeta, S ER ol AxRA7|AL, FF5A1711, AE7t 4 24 A=nE
ajale] o3 AGAlste] {(2R,3R,4R,5S,65)-3,4,5- EFA* Wl A& A|-6-[3-(2,3-H]3 =
He)-4-odd-Ad]-HEeS =2-3 &@-2-U }-vghE 5.56 g& T4 QLARA 53519

"H NMR (400 MHz, CDCls): & 1.16 (t, J = 7.6 Hz, 3H), 2.63 (q, J = 7.6 Hz, 2H), 3.47-3.51
(m, 1H), 3.54 (t, J = 10.0 Hz, 1H), 3.67 (t, J = 10.4 Hz, 1H), 3.72 (bs, 1H), 3.78-3.96 (m,
3H), 3.87-3.96 (m, 3H), 4.14-4.23 (m, 5H), 4.35 (d, J = 10.8 Hz, 1H), 4.69 (d, J = 10.8
Hz, 1H), 4.83-4.95 (m, 3H), 6.54 (d, J = 8.4 Hz, 1H), 6.59 (s, 1H), 6.67 (d, J = 8.4 Hz,
1H), 6.88-6.90 (m, 2H), 7.16-7.23 (m, 6H), 7.27-7.36 (m, 10H).

SA IV: DMF (40 ml) 5 (R)-2-tert-F-EA7 2R ol -3-me-FE| =4k (6.3 g, 29.1 mmol)2] nHF &
o] NN'-tAZedAstER o= (6.0 g, 29.1 mol)E H7legict. A204 308 ok wye o,
% EES 0CE WYAA7)aL, DNF (20 ml) % {(2R,3R,4R,5S,69)-3,4,5-E&] -l AL A]-6-[3-(2,3-1] 3| =
- Z[1,4]5A-6-L W E)-4-o d-H d |-H| Eg} e =2 -] e-2- v ghE (4.0 g, 5.8 mmol)2] &9ef o]o]A
DMAP (360 mg, 2.9 mmol)E F7Fsla, F9 2ol uha wwteigivy. weES 2 (150 ml)e] bl <3|
AWAatar, old oA HOIE (2 X 80 mD)E FZE3Fvh. 3}e {71 & & (100 ml), 95 (100 m1)= A= 3}
3, FAEFE delA dx:A7Ia, FFA7a, Ay 2 Zd Z2atEaddd o8] AAste] (R)-2-
tert-5-% 17}Eié°}ﬂh—3 WE-FEZA  (2R,3R,4R,5S,65)-3,4,5-E] -l AL A]-6-[3-(2,3-1] 3| =2~

21,410 52-6-d D) -d-c - d |-H Ee}s| = 2-v] eh-2-<d v e o =H 2 4.5 g& 74 edR2A 75359
}.

floE e

"H NMR (400 MHz, CDCls): 5 0.76 (d, J = 6.8 Hz, 3H), 0.89 (d, J = 6.8 Hz, 3H), 1.12-
1.17 (m, 3H), 1.42 (s, 9H), 1.90-1.92 (m, 1H), 2.59-2.63 (m, 2H), 3.51-3.57 (m, 1H),
3.60-3.65 (m, 2H), 3.77-3.95 (m, 5H), 4.15-4.18 (m, 5H), 4.26-4.40 (m, 4H), 4.61 (dd, J =
10.8, 6.4 Hz, 1H), 4.85-4.93 (m, 3H), 6.52-6.59 (m, 2H), 6.68 (d, J = 8.4 Hz, 1H), 6.89-
6.91 (m, 2H), 7.15-7.23 (m, 7H), 7.28-7.35 (m, 9H).

A Vi o'l olAH o ErmekS (1: %?&%, 50 ml) ¥ (R)-2-tert-FEA|7l=2H do}ln]-3-w|El-FE]| 24t
(2R,3R,4R,5S,65)-3,4,5-Eg] -2 6-[3-(2,3-H3| =2-Wl=x[1,4]52-6-L v )-4-o| - d ]-H E
2} =2 -v e-2-dHg o 2 g, 5.0 mmol)o] wyk §oNo] FibslHdetsE (2.0 g9)& HI/beITh. A
ol A WAl wRkE Fof] | wrE EIES Alo|lE F& 53 ofysia, FFA7|A, Ay A Ay A=2vED
galo] oa FAs (R)-2-tert-FEAFFE2R o} =-3-H &~ FJ 24k (2R, 3S,4R,5R,65)-6-[3-(2,3-1) 3| =
2-92(1,4]9=2A0-6-d " )4 oﬂ'a Hd]-3,4,5-ET 3 EEA-H Eds| = 2-v @-2-dud oxE2 3.12 ¢
S WA A ZA FESAT

m&o o _I}o "
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[0378]
[0379]

[0380]
[0381]

[0382]
[0383]

[0384]
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"H NMR (400 MHz, CD30D): 5 0.79 (d, J = 6.8 Hz, 3H), 0.83 (d, J = 7.2 Hz, 3H), 1.06 (t,
J =7.2 Hz, 3H), 1.40 (s, 9H), 1.98-2.03 (m, 1H), 2.56 (q, J = 7.6 Hz, 2H), 3.35-3.40 (m,

2H), 3.43-3.48 (m, 1H), 3.56-3.60 (m, 1H), 3.88 (s, 2H), 3.98-4.07 (m, 2H), 4.17 (s, 4H),
4.34 (dd, J = 11.6, 6.4 Hz, 1H), 4.43-4.46 (m, 1H), 6.53-6.58 (m, 2H), 6.68 (d, J = 8.4 Hz,

1H), 7.12-7.19 (m, 3H).

9 VI HEE (30 ml) F R)-2-tert-F-EA|FFER ol n--3-w|E-FE] A (2R, 3S,4R,5R,65)-6-[3-
(2,3-03|=2-W%[1,4]052-6-dHd)-4-o1 -7 d]-3,4,5-ET| 3| =F A -H Edls| = 2-T] gh-2-d v e
B2 (2.8 g, 4.6 mmol)e] npk Mo 2o 3 N wlekS&A HCI (30 m1)S 7T, 2A12F 59 374l
7 3o, I EHSs 7Y st EAzY. AR JAHFES A4 OWEME (50 ml)ell =olar, 44 X
st FERIEF €9 (15 ml), 94 (15 mDE AFHsta, S EF oA AxA7)a, $F5A7
HPLCol o3&l AAste (R)-2-o}n|=-3-HE-FE| 24t (2R,38,4R,5R,6S)—6—[3—(2,3—"4OIEE—‘%LZ_[ al
6-de)-4-ollD-7d]-3,4,5-E 3| EEA-H EgpS| E2-9 -2-Ud | o 22 410 mgS WA AARA F

S3sid.

'H NMR (400 MHz, CD;0DY): 5 0.84 (d, J = 6.8 Hz, 3H), 0.88 (d, J = 7.8 Hz, 3H), 1.10 (t,
J = 8.0 Hz, 3H), 1.95-1.97 (m, 1H), 2.60 (q, J = 8.0 Hz, 2H), 3.29-3.51 (m, 4H), 3.60-3.62
(m, 1H), 3.92 (s, 2H), 4.09 (d, J = 9.2 Hz, 1H), 4.20 (s, 4H), 4.38-4.46 (m, 2H), 6.56-
6.61 (m, 2H), 6.71 (d, J = 8.0 Hz, 1H), 7.16-7.22 (m, 3H). MS (ES) m/z 516.3 (M+1).

2 EFXE (2R,3S,4R,5R,68)-6-[4- A F2Z2H-3-(2,3-03| =2-WlZ[1,4]t]S2-6-LdHe)-Hd]-
3,4,5-EF 3 =EA-HE3| = 2-T g-2-drd o A~HZE Y o A2 A

WY 2zs¥ados
R —
Z7d,DCM

A 10 FEd (7 ml) F (25,3R,4R,55,6R)-2-[4-A| FR2Z 2 Z-3-(2,3-1 3| =2-W % [1,4]t] 221 -6-L o]
HL]-6-3| =FAWE-HEHS| =2-3 -3 4,5-E&] S (F7H4 3, 890 mg, 2.1 mmol)e] nwk &Hoj] -40T
DCM (0.5 ml) & #HE FE2E2EEM]E (0.21 ml, 2.5 mmol)e] &NS A7, T3 2=oA 1/\17&
Qb wRkgk $of) | o] A& Aol 1.5A17F FF Wit wkE % dES WY 10% HCl &

obAlHIOlE (2 X 10 mDE FE3vh. &e 7] 55 94 (10 nhH=E AHsL, A ER *1

I, FEA7|A, Augt A 2y gazetEaye] os§] AAshe JJ (2R,3S,4R,5R,69)-6-[4-A| & = L 2 F-3-
(2,3-03=2-Mx[1,4]0) 22 -6-dHe)-81d]-3,4,5-EF 3| =2 A -H EF S| = 2-3] @-2-dd o] ~

al

9 olsEE 11 g WA 3A2A S5

2
HUcu

'H NMR (400 MHz, CD;0D): 3 0.54 (d, J = 4.8 Hz, 2H), 0.81 (d, J = 8.0 Hz, 2H), 1.76-
1.83 (m, 1H), 3.32-3.33 (m, 1H), 3.92-3.43 (m, 2H), 3.52 (t, J = 5.6 Hz, 1H), 3.70 (s, 3H),
4.01-4.06 (m, 3H), 4.15 (s, 4H), 4.26 (dd, J = 11.2, 5.2 Hz, 1H), 4.43 (d, J = 11.2 Hz,
1H), 6.57-6.59 (m, 2H), 6.66 (d, J = 8.4 Hz, 1H), 6.94 (d, J = 8.0 Hz, 1H), 7.12-7.14 (m,
2H). MS (ES) m/z 487.0 (M+1).
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[0385]

[0386]

[0387]

A4 T= 4] d]o] g
iR
2a °j "H NMR (400 MHz, CD;0OD): & 0.53-
2 o 0.57 (m, 2H), 0.81-0.85 (m, 2H), 1.23
/\oJLo
o {t, J = 7.2 Hz, 3H), 1.79-1.82 (m, 1H),
™™ on 3.34-3.46 (m, 3H), 3.52-3.58 (m, 1H),
OH 4.03-4.08 (m, 3H), 413 (q, J=6.8
B2 (2R,3S,4R 5R ,65)-6-[4- Hz, 2H), 417 (s, 4H), 4.27 (dd, J =
A BT 232,305 = 7. 12.0, 5.6 Hz, 1H), 4.43 (dd, J = 11.2,
Wz 402 2-6- Aoy m | 20 Hz, 1H), 659-6.62 (m, 2H), 6.68
845 5] 5] =5 Ao = 76 = e (d,J=8.4Hz 1H),6.96(d, J=7.6
e o ] o Hz, 1H), 7.15-7.17 (m, 2H).
MS (ES) m/z 518.3 (M+18).
S ES:
2b P) "H NMR (400 MHz, CD;OD): 6 0.53-
0 oj 0.57 (m, 2H), 0.81-0.85 (m, 2H), 0.87
Y‘OJLO . (d,J=1.2Hz 3H),089(d,J=16
. Hz, 3H), 1.78-1.83 (m, 1H), 1.86-1.93
i f (m, 1H), 3.29-3.36 (M, 2H), 3.42-3.45
w2k (2R,3S,4R 5R ,6S)-6-[4- (m, 2H), 3.53-359 (m, 1H), 3.86 (d, J
A ERERH-3-2,3-01]5] =2 =6.4 Hz, 2H), 4.03 (d, J = 5.2 Hz,
W2 4]0 96 i g)say | TH) 407 (@ J=92 Hz, 1H), 416 (s,
54,5 8] 5] £ 5o = 2] = e 4H), 4.28 (dd, J = 11.6, 5.6 Hz, 1H),
2.1 o ) o] At 4.45 (dd, J = 11.6, 2.0 Hz, 1H), 6.59-
6.61 (m, 2H), 6.67-6.69 (m, 1H), 6.96
ol = (d, J = 8.0 Hz, 1H), 7.15-7.17 (m, 2H).
MS (ES) m/z 529.3 (M+1), 546.3
(M+18).
2¢ o TH NMR (400 MHz, CD;0OD): 6 1.07
. o] {t, J=8.0Hz 3H),1.23 ¢ J=76Hz,
~oAo 3H), 2.57 (g, J = 8.0 Hz, 2H), 3.33-
o 3.33 (m, 3H), 3.53-3.55 (m, 1H), 3.89
HO™ I “oH (d, J = 2 Hz, 2H), 4.07-4.15 (m, 3H),
€12} (2R,3S,4R,5R 68)-6-[3-(2,3- | 4.16 (s, 4H), 428 (dd, J = 12.0,5.6
D]E]Ei-‘%ﬂZIHA]‘:]%"J-G- Hz, 1H), 4.44 (dd, J = 12.0, 2.4 Hz,
o) o] 2)-deol] & 5] 13,4, 5- 1H), 6.54-6.58 (m, 2H), 6.68 (d, J =
T 8.0 Hz, 1H), 7.14-7.21 (m, 3H). MS
(ES) m/z 489.2 (M+1), 506.2 (M+18).
2-dog A2 g 22
2d "H NMR (400 MHz, CD,OD): 5 0.88
(dd, J= 6.8, 1.2 Hz, 6H), 1.06 (t, J =
7.6 Hz, 3H), 1.87-1.91 (m, 1H), 2.56
(9, J = 7.6 Hz, 2H), 3.33-3.37 (m, 1H),
3.42-3.45 (m, 2H), 3.54-3.57 (m, 1H),
GAF (2R 35 4R 5R 68)-6.[3-2,3. | 585388 (M. 4H), 408(d. J=638
8= 2 4] % 416 Hz, 1H), 4.16 (s, 4H), 4.29 (dd, J =
11.2, 5.6 Hz, 1H), 4.45 (dd, J = 11.8,
L AE)-4-E-A 2]3,4.5- 2.0 Hz, 1H), 6.54-6.57 (m, 2H), 6.67
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EF3|EFA-H Egs]| =2-3] g
2-d g o 2| 2 o] AK-

[N k=1

(d,J = 8.4 Hz, 1H), 7.14-7.20 (m, 3H).
MS (ES) m/z 517.3 (M+1), 534.3
(M+18).

2e

"

OH

Bk tert- & o ~EH 2
(2R,3S,4R 5R,6S)-6-[3-(2,3-

o3 = 2-lE[1,4]H 541 -6-

A d)-4-od-541-3,4 5
EfI=EA-HESS =2-5 -
2-de g ol ~g 2

™H NMR (400 MHz, CD,OD): & 1.06
{t, J = 7.3 Hz, 3H), 1.42 (s, 9H), 2.56
(q, J = 7.3 Hz, 2H), 3.30-3.38 (m, 1H),
343 (t, 7.3 Hz, 2H), 351-352 (m,
1H), 3.89 (q, J = 3.4 Hz, 2H), 4.07 (d,
J = 9.3 Hz, 1H), 4.16 (s, 4H), 4.20-
4.23 (m, 1H), 4.39 (d, J = 9.3 Hz, 1H),
6.55-6.57 (m, 2H), 668 (d, J = 8.3
Hz, 1H), 7.14-7.21 (m, 3H).

MS (ES) miz 534.3 (M+1).

2f

oJLo
o
HO™ “OH
OH

@i H A E 2221 E-2-9d "
ol ¥ 2 (2R,3S,4R,5R 65)-6-[3-
(2,3-0) 31 = 2-¥ Z[1,4]t) -2 41-6-
A E)-4-e-7d]-3,4,5-
EZI=FA-HEes| =27
2-ddg o ~E2

TH NMR (400 MHz, CD;OD): & 1.07
(t, J = 7.3 Hz, 3H), 1.12-1.14 (m, 1H),
1.24-1.32 (m, 4H), 1.41-1.53 (m, 2H),
1.63-1.69 (M, 1H), 2.15-2.18 (m, 3H),
2.56 (g, J = 7.3 Hz, 2H), 3.30-3.37
(m, 1H), 3.46 (t, J = 6.4 Hz, 2H), 3.54-
3.57 (m, 1H), 3.89 (s, 2H), 3.94-3.99
(m, 1H), 4.07-4.09 (m, 2H), 4.17 (s,
4H), 4.29 (dd, J = 11.8, 5.3 Hz, 1H),
4.45(d, J = 11.2 Hz, 1H), 6.55-6.58
(m, 2H), 6.68 (d, J = 7.9 Hz, 1H),
7.15-7.16 (m, 2H), 7.19-7.21 (m, 1H).
MS (ES) miz 586.3 (M+18).

2g

€2} (2R,3S,4R,5R,6S)-6-[3-(2,3-

U 3] = 2l 2 [1,4]0] 2 41-6-

d o e)-4-o &-91 21-3,4,5-

Eg3| == ]-H e =27 -
2-d e o8 2 (S)-1-7 d-E

of| ~EH| 2

TH NMR (400 MHz, CD,OD): 5 1.07
(t,J=7.3Hz 3H),1.48(d, J=63
Hz, 3H), 2.56 (q, J = 7.3 Hz, 2H),
3.30-3.36 (m, 1H), 3.42 t, J = 7.4 Hz,
2H), 3.51-3.55 (m, ,1H), 3.87 (s, 2H),
4.06 (d, J = 9.3 Hz, 1H), 4.15 (s, 4H),
4.30 (dd, J = 11.7, 5.8 Hz, 1H) 4.40
(d,J=11.7 Hz, 1H), 5.5 (q, J = 6.4
Hz, 1H), 6.55-8.57 (m, 2H), .67 (d, J
=83 Hz, 1H), 7.13-7.20 (m, 4H),
7.24-7.32 (m, 4H). MS (ES) m/z 582.3
(M+18).

S~

o
e

o

Ql2F (2R,3S,4R,5R,69)-6-[3-(2,3-0)8| =21l %[1,4] ] L21-6-

A-H EgS| E2-ve-2-dvE o aH = told o aH =] 9
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(o]

B 3
i~o
gelg /_f°
0. ZERIAHOE
W
HO™ ”OH s=d Ho
OH

[0391]

[0392] Jgd (5 ml) 3 (2S,3R,4R,5S5,6R)-2-[3-(2,3-H 3| =2-H%[1,4]¢]
Uﬂ‘é—EﬂEE‘rélEi—-\ﬂE}—S 4, 5-E8]2 (Z7+4] 2, 500 mg, 1.2 mmol
(0.27 ml, 1.9 mmol)E -40ColA H7lstdvt. U3 &
H7tE AMAstar, olE oAH) 1E (2 X 10 mD)E FF39. e 771 T 95 (10 mDE A FHeta, it
UEF AdA AxA7|, 5573, AA-& HPLCo &l AAske] <14k (2R,3S,4R,5R,65)-6-[3-(2,3-1]3]| =
2-9z(1,4]9541-6-4 uﬂ%) 4-e-9d]-3,4,5-EF 3 EFA-HEGS| E2-Tg-2-dud o xHZ tog
o 2|2 220 mgS WA WA ZA F53GIT.

N
{0

"H NMR (400 MHz, CDs;OD): & 1.07 (t, J = 7.6 Hz, 3H), 1.15 (1d J = 7.2, 1.2 Hz, 3H),
1.22 (td, J = 6.8, 0.8 Hz, 3H), 2.57 (q, J = 7.6 Hz, 2H), 3.36-3.46 (m, 3H), 3.53-3.55 (m,
1H),3.89 (s, 2H), 3.96-4.11 (m, 5H), 4.17 (s, 4H), 4.18-4.22 (m 1H), 4.30-4.34 (m, 1H),
6.52 (d, J = 2.0 Hz, 1H),6.57 (dd, J = 8.4, 2.4 Hz, 1H), 6.68 (d, J = 8.4 Hz, 1H), 7.15-
[0393] 7.22(m, 3H). MS (ES) m/z 553.3 (M+1).
[0394] al7] AA S AAle 30 tha] 7)AE AAE o] gkl AlxskIT).

S

Al | = A dolg
ik

3a Oj TH NMR (400 MHz, CD;0OD): 5 0.53-
¢ o 0.57 (m, 2H), 0.81-0.86 (m, 2H), 1.15
/_ro . (td J = 6.8, 0.8 Hz, 3H), 1.22 (td, J =
) 6.8, 0.8 Hz, 3H), 1.79-1.84 (m, 1H),
it S 3.35-3.48 (m, 3H), 3.52-3.56 (m, 1H),
912} (2R 35 4R 5R 65)-6-[4- 3.96-4.10 (m, 7H), 4.16 (s, 4H), 4.18-
Yy R 4.22 (m, 1H), 4.29-4.34 (m, 1H), 6.56-
6.61 (m, 2H), 6.68 (d, J = 8.4 Hz, 1H),
6.96 (d, J = 8.4 Hz, 1H), 7.16-7.18
(m, 2H). MS (ES) m/z 565.2 (M+1).

HE[1,4]6]%21-6-1 o &)-31) -
34,5-E85| =5 A-H EH ==
k2.9

de o 2e 2 Cold o282

[0395]
[0396] Ao 40 A BLW-{(2R,3S,4R,5R,65)-6-[3-(2,3-t] 3| =2 -Wl=[1,4] ] SA-6-A W& )-4-o D-F |-
3,4,5-Ef s =2 A -g Egs = 2-g@-2-dud} 29 tUEF A9 A

0
B
0 N
O

H EZHE/THF
m-CPBA/DCM

[0397]

[0398] THF (15 ml) = (25,3R,4R,5S,6R)—2—[3—(2,3—E1ﬁlzi—ﬂﬂi[l,ME]&ﬁ—e—m W g)-4-o -5 d ]-6-3] =
gd-gEgs|c2-9-3 4, 5--E8L (F7H4] 2, 1.0 g, 2.4 mmol)] Wyl LMo THF (5 ml) & tld

gul

Zolu=AE H-tert-F4 o ~HZ (780 mg, 3.12 mmol)e] &AL 0TAA 7& 7bskar, o]ejAl DCM (12
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[0399]

[0400]

[0401]
[0402]
[0403]

[0404]

[0405]
[0406]

[0407]

[0408]
[0409]

[0410]
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HEZZE (435 mg, 6.2 mmol)o] &4 HIFSIGTE. Ed3 XA 5 &
20%- Eo} ankslodth, Wk EFES -40CE WZAZ]ar, DM (5 ml) 3 m-CPBA (830 8

& S YT REoA 5% Bt B oJolx AZoA 2AF FF uykegith
%;}%% 0C= %4/\1711, 10% FolFAUESR &9 (5 n)S H7igto =4 A4 35
10 mDE FE3Ad. & §71 & 949 G n)E AFHsta, FAMYEE A
U-tert-F& o] ~eH 2 (2R,3S,4R,5R,69)-6-[3-(2,3-T3| =2-12[1,4] ] &41-6-
EY3| =S A-H Egs| E2-3 @-2-d W o 2~H 2 700 mgs 53T

2
kl
rE
ot
-
2
o
po
tio
i
rfo
2

HekS (20 ml) 5 24F t-tert-F8 o|~HZE (2R,3S,4R,5R,65)-6-[3-(2,3-U3|=2-MZ[1,4]t] S A1-6-U H

%)—4—01113—31%]—3,4,5—5114olE%A] HEZS E2-ge-2-duE o282 (500 mg)e gk &oo] injgx

E 15 o] wE A (250 mg)E H7bstal, wA EFAIZT. v ERES A2oR W77|a, AdiolE
23] ojysla, AHRES HHAA A 2x—{(2R,3S,4R,5R,65)-6-[3-(2,3-t] 3| = =-wl % [1,4] 0] &A1

= B , -6-
dvd)-4-o &~ Jﬂé] -3,4,5-EP 3 EZA-H Es| = 2-u #-2-d e} JdAHE 300 mgg F59Y. = B
A& & g AMEESIT.

HWeke (5 ml) T U2F 2=-{(2R,3S,4R,5R,65)-6-[3-(2,3-t]3] =2-w12[1,4]t] A -6-d & )-4-o & -F| D |-
3,4,5—_‘5.13]5‘]5% Al-HEZS| E2-0 @3-2-AdHE )} o 282 (300 mg, 0.6 mmol)2] & &

=

o
FO

5

&9 (80 mg, 0.7 mmol)& H7F8k3leh.  AZellA 2413t &)t ankgh fof A‘E‘“é =45 7% o
ZArh. AR aAE dod cEH==2 dAspAsilet. A4E ArEs 4AS HPLCOl 93]

5 =-{(2R,3S,4R,5R,65)-6-[3-(2,3-T] 3| ==2-wl £ [1,4]t] S41-6-L v & )-4-o| &-9 D ]-3,4,5-E 2] 5| =5 A -F]
Egfs|m2-vgh-2-ddrd) o ~H 20 HUEF 9 95 mgE 53T

"H NMR (400 MHz, CD;OD): 5 1.06 (t, J = 7.4 Hz, 3H), 2.56 (g, J = 7.3 Hz, 2H), 3.34-

3.41 (m, 2H), 3.49 (t, J = 8.8 Hz, 1H), 3.81-3.88 (m, ,3H), 3.92-3.99 (m, 1H), 4.05 (d, J =

9.3 Hz, 1H), 4.16 (s, 4H), 4.20-4.25 (m, 1H), 6.54 (m, 2H), 6.67 (d, J = 7.8 Hz, 1H),

7.12-7.21 (m, 3H). MS (ES) m/z 497.1 (M+1), 214},

3t7l= B o] St A gEfolt):

AAIGE 10 317 ks Tofl o8 vEtdol A& 3E e 19 ARy dEHE 4.

<514 1>

A
R3
R4\O o
\Y OR'2
OR!
7] 2ol A
A+
(R, H (R22), (R H (R22), (RO H g
N N (R%®)
sf A j ¢ . < : —lii} q
[ 5 [ 1 - |
R2 2
R o ®n oy 0
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[0411]

[0412]

[0413]

[0414]

[0415]

[0416]

[0417]

[0418]

[0419]

[0420]
[0421]
[0422]

[0423]

[0424]

[0425]

[0426]

[0427]

[0428]

[0429]
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