


1. Gener al i nformati on

All reactions wkagemooht ometbipeglaphgdoVeC

pl ates (Yantai Chemical l ndustry Research |
by warmi®(10%@EHn et hanol) sprayed pl ates
chromatography was performed uwusdicmgd dinlci.ca

China). NMR spectra we#dA®0respecdedmenhen 840
and H ha&h®d NMR chemical shifts were referen
i mpurity peatwy.Rdica@DRI3, fdhathadc @6 acma d
29.84. Optical rotations were measured at
pol ari meter using a quartz cel l wi t h 2 n
Concentdamrengi ¢en in g/ 100 mL. High resol
on a Braoak®mTOF |1 spectrometer wusing electr

Materi al s

Prior to running the gl ycos)0l atnidon hroesac twia

l ow boiling point (<180AC) were dried by r

tolueneotbady aevaporator at 27 AC. Sol vent :
|l nnovative Technol ogies Pure Solv400 sol vel
< 50 Om) for reactions were flame dried im

Trifluoromet hanesubO)oniwas anphuyrdcrhiadseed ( Tifr onm
Bi s(trifluoroace(BPBkkFAxodpbetOtktene tetrakis(a
hexafl uorophossiBBat ean(dCua(lMe @WN)her commerci al
were purchased from Adamas and used without



21l mproved synthesis of key intermedi:

EtsN (1.7 equiv)

Me,, O
Me,, O £BUOH (1.6 equiv) MO (]
| CISO,NCO (1.5 equiv) | p-TsOH+H ,O ( 0.1equiv) o
HO THF,0 °C - t, 7h ? 80 °C, solvent, 16h -l
C=05M 0=5=00 _S—
(0] 1 o’
NHBoc o
2 s1 1

(3aR4mé& 88y |-dd hydropydland,[ £, 3]dioxxaitdcd a(zlo)l e
A dried round bottom fl adBlkuOWag 1déoxy
equd . 4 3mMbBYwmk added, and then dry T
a ddteodhbeot a6 mM@At 8 rapid stirring. Chlor
(1. ®i wvg 35.1 mmol , 3.05 mL) was then
stirred A orAf4 elw matd?2§d g, 23. 4mmol , 1.
[ldi ssolved in THF (30 mL) was slowly adde
trimethylamine (4. Y3 emlaisv,add@d8 mmel react.
stirrtedf oart 3r h, then quesohedi bp, Ot Bmo Imi kit
extracted with Et OAc. The combined organic
oversSMand condentvraacflebtogr de ffAwadsucdi ssol ved
tol ues@/ CEBMLC=0.1 molpf @aDuendsul fonic acid
(0.1 4edgbu)invyas added. The reachACi dmrmilt thr & nw
then diluted with watetedTWwWet hqEeOAs &anagerh
0
s
t
c
H

rganic | ayer was washel3Q wiAtth ebr ievapamaéatdo
ol tehret resi due was puri fi(emetbryiotls@Alan c2a dlel

o af(f2o.rod g, 65% yiel cdwowerdAindMoy tsileeals )d aatsa
onsistent with[U3H rNMR e(v4d Co0u NI zeQ &8 D &1d6

z, uuby,, HI=8B.(6d HZ) , 1H-9MH2( B, M2, HUH3I6H(dq,
6.0, 1258, H1J=6 BH(OdHH&), . 3 H, H

Me,, O Me,, OMe ., K
Q NaOMe(0.2 equiv) Q )/\‘J
MeOH, 0°C-r.t, 4h +
Q" ] ¢ ; Q] o T

82%, a:p = 2.4:1

( 3aR, 468neqG R)dmgt Byal, 4t,e6t,r7ahydroedhyrano[@Bl132, 3]
oxat hi azmilcexi3s)2arfd (3aBmésh6®m8§t Byal, 4, 6, 7
tetrahydrodhyfadne] 83)]B,aXx axdhrz ¢l e

NaOMe7mfg3. himho0 ., 2 equi v) was alddgeedbmbBwmIt,he s ol

1.0 equiv) inmldC=zy GmeX)hBiEo!l ThEe9reaction mix

stirredOAortHem Zth at r oom nt,e mpheer amiuxrteur eAf

evaporated and extracted with Et OAc. The ¢

water, brinfSfQaddi ednoeevild@dedesi due was pur
3



silica gel (cphe toramelt@aymntbop haf @ (g 8% yi el d) and

36 84 .4%2yi Ahalyti c3aarcebantsa sfteernt wi th our pr e
[ 1]

IH NMR (400 JMiBz { IED@I. 8 HEZ), 1H,7H (d,
J= 9.2 H&),, 1HJ9He (@ g, 952 ,Hz3,. 314H,( sH 3
OMe), 3J=0834( 6, Hz,) ,1HI=9H4 .(8d,d,14. 0 Hz
1H,289),44=(6, 0 H&),. 3H, H

IH NMR (400 )MHlz7@EDT! 2 Hi),, 1H,58H (dd,
J= 2.4, 8.18) ,Hz3. GiBHMd)sH, BIH4 96 .(0d,q,9 . 2
Hz, 55, HJ202.(4d,1428) Hz2)=18, G#d,
14.0 H#b)H D=56. QdH&),. 3H, H




3Addition reactions at C3 position
Me,, O _,OMe RMgX /'/'QOJ/OMe
O\ | DCM, 0 °C Q “/R
_S—N _S—NH
o°n |
3aa 4
Me,, O _OMe Me,, O _OMe
0=S—NH o= s NH 0=S—NH
H: 4a, 88%° 4b, 88%! 4c, 82%
D: 4a' 90%°
Me,, O _OMe Me,, O _OMe
/Q’ g T
,s NH o/S NH 0=5—NH
o)
4d’ 84% 4e 84°/o 4f, 64%
Me,, O _OMe Me,, _O._OMe
e s
O:S\\—NH O,S NH O:S\\—NH
(0]
49, 50% 4h, 60% 4i, 65%
|
0 o\:© OOt
O O\ U]
O:\S\\—NH — O:S\(\)—NH
4j, 70% 4k, 83%
aReaction was Qrairgrniaerdd orbetagwernithsevy)s2 . Dt her wi s
specbRea@adti on was ca4imi €d 30 urbRela dghd efNreeBwa s
carried ouvfRewcthoNa®as carried out with Me
Gener al Pr odsdluutei An( o.f1 NeaBuH vE=ih. 2n2t Man o |
compo3uBdle Qui v) im=metRaMdpl was adCedl hder op wi
reaction mixtufCe fwas 5stnirnr eedndatt hben quench
aqueous | ayer was extracted with Et OAc and
with satur at ed barqiumeas sa NMYESKICI@A fetde ro veewa pNor at i o

s o | vmenasidue was purified by silica gel column chromatography to afford the

cyclic sulfamidate product
Gener al Prodeduar et yBoi c al exper i Metlalo, a s
equiv) im=d0y 2D&Wo Ivdd GrighardPeagest( 2-5 00 equi V)
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were then added dropwi s . fdhe3rbaandobhhwas
with saturated ammonium chl oride aqueous ¢
dr i ed 286 @ anmd coNcantrateish vaalio. The residue was purified by silica gel

column chromatography to afford the desired product.

(3 aR, 4SS, -6-nbeR,h-o-bd@Rhyl hexahydr-dpyfrhno2 [ 4.3]
oxathiadobei @e @4a)

Prepared from3 & (50 0m@, 2 . 6)4daccamim@ to

7, O _,OMe . :
' Gener al P rto give 4 a{441%0 nAy,88% vyield) a s
O/q whit e tsoDipéréleuREtOAc3: 1) .-72n. @PC. 70
oQS—NH [Up?%1 4 1c 9 1(. 653) ifHh NOWRCIMHIz0,0 §DCI
o 5. p @z 11. 6 -NHk),, 148s78.6d Hk),, 1H, H
4a 4.28J=(kbd,2, 9:46 Hiz., A8 H,B H,1H, OR

(dd= 6.0, 9.%),Hz3. 3ACH sH 23I83 (d,
= 15.6 Rza,),1RJeB3(6ddlbR2D)Mz I=38. 0dHz, H
6% NMR (100 gNiBlZz, 3CD8KH. 4, 61.3HRMS.Oal 6.2. 7
f orHiICNas® [ MENaj46. 0407, found: 246.0402.

(3aR, 4S66art hadyt hyl hexahydppy2aBppraBhi az
2 -d2i o ok7eed (4 §

.. _O__OMe Prepared from3 B(5 0 fhg , M@ mQékcordingtdGener al
Pr oc e dtagw4 &85.0 mg,90% yield)as whi te sol i
O’Qo, Ri= 0 péréleurfEtOAc3 : 1) .-7 6w d@o?%1B4 . 5
Oz\S\\—NH (cc, 2.i0n 3EGHCNMR MHIZ0,0 §DCH( 4,8 1H
o4a. NBH , 4JF7Hzd, WH, 43279 (6 ,HAH, 1H
4, 4.02 AAd.gdz, 6158, 3. 3 7FOMes, 3H
2. 22=(dBz 2, 2, 2.X04 1(5dHbz,, , 422, 1J336 (d,
Hz,, 36H®C NMR (150 3WiHZz9,7.G3BDICI 84.36,( 16w 33, 5
intensit,y 2nfu.l GBRMSe8c)DIA 2 PNNa® [CM+:R4]7. 0469,
found:@&.47

( 3aR, 4S6cme&Rh-dXgdd)amet hyl hexahy-dr ol[pyrazao 34
oxathiad@bei de (4b)

Prepared fron8 (6 0 0 mg, 3)wi® hhM@EBIFr (3.0

., O pOMe e g u iaccqgrding toGener al Pr tocogvel 4o e B
O,q G572.5mg, )&®Wi yeaAabdl ydicdb data f
/S_NAM‘* has rbeparted in bWH NMRe v(i4o0wWs MiHozr, k
O/\(‘) CDQ@)Ju5. 88r ssNH)H, 4 J270(8dHz, 4.0 |
4b 1H,-1)H, -44 .1023 ( nb,, -420/H, 3H 3@GMd)s,, 3 H,

2.20J dd.,8, 1522)Hz1J=Be4.(0Hd,15. 2
Hz, 2H) .10 {CHatIBK, 11=3%6.0OsbHz, H
S6



(3aR, 4S-7 xeb6tRpoym&dtaiRdgmet hyl hexahyddogdylr,amRa [34,
oxathi adiobei @e @4c)

Prepared fron8 B8 (2 0 m@ , 0. Mwintnhad lgMYy Br

n ONOMe 5 0 aaprdingude ner al P rogvestdfl 8 € 0 B
O’q mg , 8 2Ya sy ivenidt & 9 opktrdldurGEtGAC 3 :
O;S“_NH\ 1) . mPUaP112c 72(i5n)EHHNMR (400

s MHz, QUCI6Br s-NH)JH, 4J=79%.0d Hz, 1H, |

1), 4J42q.d®, 9.-2) Hz4J=0130,(2dHHz, 1H,
H-4), 3-OB8) (832212 (CGH-) 2HL.J=3 4(dd, 152a)Hz, 1H
1.4453 (Rrb)LH,D=F88. 0dHE&) , 1M, 9GH) (€, NBR,
(100 MHU9T7CDCI 89.1, 63.1, 62HRMS 5&al9g. 3f3ar7
CoHiNNas® [ M¥Naj74.0720, found: 274.0730.

(3aR, HARK-7a@ bBinet h-megt hyl hexahyd-dop[ylr,an2o [34],
oxathi adiobei @e @44d)

Prepared fron3 &(1 4 mg, O. QWi tmmoal | yl| MgBr (

/1, 0] oM . . .

K ¢ equiv) ®wGenedahgPrtogved dli4 e7 Bmg,

o 7 84% VYawhdt e tso0I0ipdréleulREtOAC3 : 1) .
OQs—NH\= m. p-918@3:°%140¢c 9 0( 733 itHh NOMRCI( 400

‘(‘)4d MHz, £DIB528&M, -RH;CHat allyl groug

5.22)J=(d,0. 4 Hz),,1IH,0ddCHB . 8Hz, 1H,
=CHl, 4.J8 0(.Bd, 4 -10) ,H24, .1086H( MH -5, 3H 37 (s, 3
OMe), 2J=812 .(0d,d,14CHO) ,HZz2,. B40OH8(.d4d,, 1 4CHO) ,Hz, 1H,
2.11J9 d0d.,8, 15-22) Hz 1J=8 @,508d Hz-2b )1 H, DH35 (d,
= 6.0 H&)!€ IMMRH( 100 3MH31. CpCL21.0, 97.5, 88
55. 9, 42. 5, 34. 2, 1 E8N&S [HRHMSa2c8a6l.c0.7 2f0gr f@ u
286. 0730.

(&R, 4SaR)mR utnmet h-dmgt hyl hexahyddodylr,amRq [34,
oxathi adiobrei @e @44e)

Preparedfrol3 (2 1 m@§, O. O)W5 nBmby | MgBr

., O pOMe (5.0 acpuingvtdGener al urPeto Bived e
22 mg, 8 4Va syiveHidt &= Dapatidléuh R
/\S—N'II-'|I EtOAC3 : 1) .-56n.[{@6%854c2 1. 753i.n CHCI
oy \\\ IH NMR (400MKH%Z., 8EDSNH)H, 41 78 (d,
de = 3.2 HE), 1H4J2H6 (@g, 9 .-5) ,Hz4 . 012H,

(dd= 9.6 H&4), 18, 3BCHs, 239 (d,
15. 2 -Ha),, H2J=09® .6dd 11.6 B=z,4.1H) A 2%.) F-6HZ d6H
1.44 (m, 2H)6.0Q.Ba&),(daH.,137H (m, 2+H7).,2,0.1949. 4( t ,
Hz, -GWGCH)'E NMR (100 )MidZ, 5CD@I9. 2, 62.8, 62.
34.3, 24.9, 22.8, 1B.NNaSL M+Na] HRMS1@a3c.f 6u
302.1043.

S7



(3aR, 4S6méRhdDd@aRWWlIDhenyl fhrexmyhly)ddr opyr ano
[ 4d]3, 2, 3] dax aotxhidezdldd )2, 2

Prepared from3 & (15 .ng , 0. 0)7wirmraol 3
phenyl propyl| Mg Baccordiogh toG e reegrud v )

o ,\\/© Pr oc e dtogive4 {B 6 md) 4% 6y )aed dwhi t e sol i

///,' (0] OMe

Og\s\\—NH Ri= 0 .pdérOleurGEtOAC 3 : 1) . -1ra.8p[bCL 0 6

47 .c0 1. 1231 NOMRCI( 400 MKHZ,3E€DCI
7.22 (Rh) . ,5H5. 7-RH] br ¢ J4 86i(4q, 9. 6
Hz, 1H, HB.43CH s, 2389 Fdé, 8.4, 14J8Hz, 1H)
7.2, 8.0, 14.0=HZ.,21H)32®&H272JEHF ,(@dd,8. 0 Hz
1H),-118380(m,-1.164Q ,(mh, 5WH) 4. D, 7A5Q@J Hz1. 48,
(d7 6.4 He)l € 3BMMRBO MH3Ul 4CDGI1, 128.59.128.5
128. 53, 126. 17, 97. 39, 89. 22, 62. 19, 61. 97
HRMS caligloNNas©f MENa]364. 1189, found: 364. 11¢

4f

(3aR, 4S-7d6h,p tcoaeY)h--megt hy lyhderxoaphy r adnjo [[14,, 3
2, 3] oxatdhoaizdkee(2g) 2

Prepared fron8 & (1 4 m@ , O. Q@i tmmoil soproyl Mg

e ONPOMe 4 0 mapudingudBe ner al P rtogveddd8r 8 B

o mg, $0Pdsd whi te 9D oEbdleurGEIGAC3 :

:\S—NH< 1) . m-1R.4 [MEE27 2 .¢c5 1. 393 itth NOMRC

oy (400 MH2){5.COEH sNH) H, 41=824 .(0d ,Hz ,
49 1H,-1H, 4J=269.(2d,H2), 1#HJIEH6(0qg, 9. 2

Hz, 155, . 3BMe)s,, 2334 6. 8dEH),, 1HJ9415.d2 Hz,
1H,24), 1J=8@.@dd,1528) Hz J= 36, q #H&),, 1H.,9H (d,
J= 6.8 -BH),, 3H)936 (8 ,-BH),1EIMWMRO( MHz 5iCDCI
97.6, 86.2, 66.5, 61.9, 55.09, 18:Nas® 28. 0, 1
[ M+ N&]88. 0876, found: 288.0887.

( 3aR, 4 S57 xoyRe, | o7/gan@®)p nd-megt hyl hexahyd«dopyrano
[ 1, 2, 3] ax aotxhhideez dlde 2, 2

., O _OMe| Prepared from 38 (13. g, 0.06 winmmbpl
cycl opropyl MgdBardingt8s.eth eeqqui Wr ocedur

o} <, Btogived (7. 7 6mg ,y )&&d dcol orlf®2s@. 4% r up.
Og\s\—NHﬁ (petroleumEtOAC3 : 1) -7 . [@€ 21 D@c, 9 0( 48 i n

\

O 41, CHGIH NMR (400MH%Z., 6EDGNH]LH, 4. 78

(dd= 1.6, 4-:10Hz 4JBHG6 (Mg, 9.-6 Hz, 1
5), 4J=00®.®d H4&),, 13H, 3BMg)s,, 21HN4 6(,ddl;2aP, Hz, H
1.78JF d4., 0, 25.)2, H¥=3%H 0d H& ) , 11H,2136 ( m, 1H),
0.6269 (m,01%H9,( ®;:05B) ,(!@ .MMR) (100 3MHz, CDC
u97.4, 87.8, 62.8, 62. HRMSS .cafL@eBNNB 19. 7,
[ M+Na]286. 0720, found: 286. 0732.



(3aR, 4S66méRh-dmaatSiyyglhenyl hexahyddpppylana, [ 4
3] oxath-dambrl de2(4R)

Prepared fronr8 B(1 9 mg, O. QWi tmmoPh MgBr ( 4.
v, O sOMe e q uaceondingtdGe ner al P rtoogivezt dluer .e7 Cmg ,
o _ 65% VYaelwhi Re 9DoE@leurgEtOAC3 : 1) .
\ @ m. p.-114 JWUpE%1 08¢, 2. 64 isnHCHN®IR
(400 MHZU7 .cGGxCd B, -PMH),,-77438( m, 2H,

4i -Ph) ,-77380(-Ph) 1 HG. 2-RIHf br ¢J=81H( d,

4.0 Hz-1) 1H4J=6P.(2d ,H&) , 1HJI38#H (dq,
6.0, 9.25Hz,3.146MdHs3,1 2(+,,15. 62 aH)z,, 2H=07 (dd,
4.0, 1®2.bo HzZz 466. q dH&)!€ 1INMMR H 100 3MH40. €DCI
129. 0, 128. 6, 126. 0, 97. 3, 88. 5, 66. 3, 6
CifliNNas® [ M¥:Na322.0720, found: 322.0729.

(3aR, 4S;7ablR6-RI7@R) bexiwpdt hyl hexahydropyrano
d [3] @xathidaporl)de2( 4P

| Prepared frorBgU(3 0 éng, O. QWi tmmoal | y| MgBr
(2eQui v) wGeoediahg Prtogivedd ur e B
e OK) 23.0 #/g,y)a®ecdo!l orl ess= sO.rau@. R
(petroleumEtOAC3 : [Bof%130(c,B. 96 GH.CI
S 'H NMR (400 gMHz7( ®@BCIB. 0.8 Hz,
oﬁ%‘NH\\ 1HPHh, 7.34 2e-li7. 06. 0/, ,-1H
Ph, B5.8@m, ,-QHHat al )yl 5gr78Bufg s, 1t
NH, 5J23114z4,=1CH, 5.M=8 1(6dkBz,, ,21CHJ, 5.03 (dd,
J= 4.6z, 13N, 4J711Rd4,-AHOH 4J531Rad4, 1H
PhQH 4.2=3 9(.dRyz,, 6 159, 4 .J2=9 9(. dRtiz,, 3 MM, 2. 83
(dd= 14 .Hz, 61H) , 2.B1 1(4d&#, 4,-GH), 1H. 1=9 (dd,
15. 6Hz ,1,. 2Hh, 1.X]7 1(5dkbz,, ,412Hp, 1JI356¢@, 3 H
H-6)1& NMR MHz0,0 ¢DC139.88, 138.88, 131.03, 13
121. 13, 99. 02, 96. 29, 88. 06, HRMS48alg2. 68
CiH20NNas® [ M#:M&8]8. 0017, found: 487.99909

O 4j

( 3aR, 4 S ;7 ebtRRey (M0 a Ra d eoxxainelt hy |l hexahydropyr an
3d [3] @xathidampwl)de2( 4R

Prepared frol3dU(4 O m§, @<mmoOW®Wi7t hkCHMY Br

., O 01\/)1/7 (5. 0 &opuingvtgGener al Prtogvwdkur e B
35.0 wWwgy)adBdwhi t e Oddetrbeum R

O\_""\ EtOAC3 : 1) .-8 Und.3°%1868c 5.ion GHE |

o=5NH NMR (400 MHz , 5(SRNHH, 4J903 (2,
O 4 Hz,, 11H, 4 .J=4 9( cbig,, 6 15M, 4J92 (d,

9 .Mz, , #H, 3.J65 9( ®itz,, 6 14H) ,J=393 FHz(G6LLH), 2.23
2.12 (QGH) 2HIdEL 15. 2, ,424p, Hr, 48 H(Sdel, 7.2, 1
Hz,, 22, 1.J336 (44 HaY,, 3E3H5, ( 01=9 5H.42t ,-3 H

S9




CH), 0J=8% .(8t,;8H),.E3 NMR MHIz0,0 §IDCI6. 28, 89.21, I
63.17,33.2.122,32. 15, 31.37, 29.92, 29.88, 29
22.91, 18. 2HRMSL 4c. a3l N Nfas®r 7[®1+:Naj12. 3387, f ou
512..3380

S10



452 reactions at C4 position

Me,, O OMe Me, _O OMe
/@’ 1. Nu, DMF, 60 °C '
Q 2.1 MHCI, DCM, it Nu'

0=S—NR NHCbz
o)

CbzCl, EtzN/ R =H 4a 6
90% R=Cbz5

Me,, _O.__OMe Me,, _O._,OMe Me,, O _,OMe
AcO" HO" AcS"
NHCbz CbzHN CbzHN
TBAOAc KNO, KSAc
6a, 92% 6b,65% 6¢c, 89%
Me, _O._,OMe Me,, O _OMe Me,, O _OMe
N3\“. F\" R\‘"
NHCbz NHCbz NHCbz
NaN; TBAF+3H,0 2 bR =1 KI? 6f 68%
6d, 92% 6e, 50% R=H, 6g, 92%

aDMF:20H10: 1) was Usakd( mppyplvent), DIPEA (2.
pt ol uenethi olsCN,2.10 Wqluliid ,LECH, 4 h.

4.1 Preparati®n of compound

., O _,OMe  CbzCl (1.2 equiv) 11, O _,OMe
Et3N (5,.0 equiv)
U Sl b N

O\ DCM, 0°C, 1h (@)
0=S—NH 0=8—Ncbz
(0]
4a 5

Benzyl (3aR, 4S, 6R,7aR)6-methoxy-4-methyltetrahydropyrano [4, 3-d] [1, 2, 3]
oxathiazole 1(4H)-carboxylate 2, 2dioxide (5)

. O .OMe To a sodampom@d@0. 0 mg,, 01.86G enqnoil v)
' in dry DCM=(Q. F2M) wad9.dddeld ChzCl

0 mmal 1.2 equi ¥O, dfroolplwiNnesedtdbty 40E B8
Oz\S\\—‘NCbZ mmagl 5.0 equi v) . The resulting mi t
O5 temperature for 1 h, then guenched
The agueouesxtlraaycetredwawi t h Et OAc and
organic | ayer was washed Afittehr baa maee n tdrra teido n

p r e s saresidue wds purified by silica gel column chromatogrépétyoleumEtOAC

5 : tb afford5(290mg, D% yield)a s e hs.&k=i @ pdrdleurfEtOAC3 : 1 p. m
8385 .[U£%91.c2 1. 143 iHn NOHRCI( 400 NHZ, 3C®@]| 5H,
-Ph), 5J=3012(.H4d-HEPh)2,H,43=7 26 .(4dd ,8 -10) ,Hz4J)=513H,( tH
7.2 Hz-4) 1H4 . B7 4(.8Bdd,6. 8,-3)1,1. 6IJ=H&F,.d4,H,7 . Hz,

S11



H5), 3. 36BMd)s,, RBH531.(2dt ,142@a)Hz1J988 (@ddl12. 5,
14.0 H2z2b)lLH,1=HBa.(4,H&)EC3NMRH( 100 3MHz1,49C DG

134.5, 128198.928198. 9, 128. 1, 97. 6, 80. 0,
HRMS calighi.NNfagr [ M+Naj80. 0774, found: 380.0789

4. 2 Y eactions at C4 position

Gener al ProdNedlueepBil e reagent (5.0 equiv) w
solution of Cbz protected ccpcDi @ Myl famedaeesl
mi xture was warmed to 60 AC and stirred for
was cooled to room tempecr=atlOurle M)n,dth MNdriel autteedd

agueous HCI (c = 0.1 M), and all owed to sti:!
Once completed, the reaction miantdurextwast gal
with Et OAc. The combined organic INag@r s wer e
After evaporation of the solvent, the residu

to afford the desired product.

(2SS, 3SA(4RpbedRYI| oxy) -@&nmaetbhedxysgit)hyadmietao)ahydr o
2Hpyr-a&yl acGaphate (

Y 0. .OMe Prepared from5 (30 mg, 0). aedrdingnoGle ner al
" ProcedwithEBALOAc (5.0 equiv)toas nucl e
ACO" a” gve6a(26. 1 mg, ) as2&blorlgss sytupRr= 0. 42
NHCbz (petroleumEtOAc3 : [Upf%1 0 2¢, 3 1( 2 33) tHn NGHRC |
6a (400 MH2O7 .CDELE n, -BH),, &=16.0dHz,

1HNH), 58J=132(d,-GHPHh)IHI=082(0, HZ,
1HCHPh), 4.84)(sAJZB2 . (A, H:), 4#H,10838 ( nd) ,1H, H
3.8793 (m8,) ,1H18,. 3@MHg)s,,-2 BHT 2 ( R2,a0AK,) ,HI=65 (d,
14. 4 -Hz),, HI= 1®. 4 dH&)!C IMMR H( 100 MHZ Q. CDCL55. 5,
136.5, 128.7, uU28..4, u4&.86,7,69A.28,. 767 .1, 61. 1,
HRMS c alif,NNaghrM+(INa]360. 1418, found: 360.1404.

(2SS, 3SA(4RpbedRY| oxy) -@&nmaetbhedxysit)hyadmietao)ahydr o
2Hpyr-&yl aceh at e (

Prepared fron6 (1 5 mg, 0 ) a&cebrdingro@e her al
ProcedwithieN& 5. 0 equiv) astonucl eopl

Ho\“q give6b (8. 1 6n%y ,y ) aslcdlorless syrulRr= 0. 2

Mot (petroleumEtOAC2:  [Ip226 4 .c0 1. 3 2)ilH RMEI
6b (400 MH2u vTDgCee &, -PhH, 6 J%2 167 ( d,
Hz, ,-NH , 5J01@dp -GHR , 15,363 ( d,
12. 0 HCHPHH4JF 2Hed, UH, 43826 .(q,Hz),, 1H,9H
(m ,18¥H3. 48 (4),18, 3@M) s, 2 38HOHY(,s,2.0H4 (dt ,
14.8, 4.42)Hz1J5884A,,, L, 1J2 U4Hed, BH.
1€ NMR (101 3)MiHz1,55CD®G&GI, 136.54, 128.74, 128.
77. 23, 76. 91, 68. 85, 67. 02, 61. 95, 55. 31,
S12
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CiH2NNOs[ M+ N&3]1 8. ,1 3fld®Bulrs@ 3.3

S((2S, 38 (4Ren&R) oxy) -6erert ha@mwlt hgd mia-mg )dr o
2Hpyr-&yl ) et hanethioate (6¢c)

Prepared from5 (3 0 mg , 0). aedrdingnnodsle ner al

v, O pOMe ProcedwthkSAc (5.0 equiv) tagive nucl eop
6c(2 6. 4 mygi, paSvhite solidRi= 0 peir@eurGEtOAC

3: mlp). .-8H3.[Us2%21 05¢c, 1 1( 063) tHn NGHRCI( 400
MHz, gOTCI-IT12Z6n, -BH), 6J.=1 28 .(0d ,Hz,
NHCbz), J5.D3. @ ah¥),, 14H)9112.dQ Hz, 1H,
-Ch-), 43573 . (6@, Hz),, 442138 ( 8, , 133,888 ( H, ,1 1, 6K

(s, -4H, 8. OMg)s,, BHEAcC()s, 138%. dt8. 0,- 14.8 Hz
2a), 1=5834(8,Rd,),1H=0H. 0dH&)'C1MNM (H0O0 MHz,
cb@ui193.6, 155.4, 136.6, 128.7, 128.7, 128. 7,
30.9, 30.2, 18:oNNBEBMBM&ENAF7.6 .f1or89C found: 37

Benzyl (( 2Fa Bi%d™@ Rh-6-R&t hy | t e-2 Hpayhnyay i
carbamate (6d)

ACS\\‘ “H
NHCbz
6¢c

Prepared from5 (30 mg, 0). &&drdingrodsle ner all
7, A0~ pOMe Procedwithdad 5. 0 equi v) astogwecl|l eophi l
N 6d(24. 5 mg, )& eolrleysyreplRe= 0 pebdde(m
3 “"H

NHCbz EtOAc3 : [Uof%1 3 3¢, 4 O( 873 tHnh NOMHRCI( 400 MHz,
6d CDQI7 3-1. 8, -BH),, 6= 1B. N#ilb,z), 5. 13
(= 12.0 -GH),, 1HIB412d0 -GH),, 1H.,72

(= 3.6 HE), ¥4H.108H ( A3,) ,1-44, .00, (R,) ,1H8,. 40 (s, 1H.
4), 3.3@Meg)s,, BH.,3.6dt 8. 8,-2d)4, 8I1sH&R4 (184, HzH 1 H,
H2b), D=26.8dH&E)YECIMMRH( 100 MHB3.6DCIL36. 4, 12
128.8,1218.8.,6,128.5, 98.5, 67.1, 61.9, 61.2,
CitoNaNa g M+Na]343.1377, found: 343.1367.

Benzyl ( ( 23Ff, 13us6rmdeR . h@yt hy | t e-2 IHpayhr y&gnd 9§
carbamate (6¢€e)

Y O, .OMe Prepared from5 (30. 0 mg, )Gccordng mGeoher al
" ProcedwthEBAFKBH 3.0 equiv) as nucl ec
B 8 and DMF:10H 1 tagvee@Rvé&ntmg, )aS0% yi el
NHCbz white solid.Rr= 0 per@leur@EtOAC3 : mip). .-7775.[J& °
6e 78.¢7 Q. 303 NMRCI(400 MHz :31GBCI

(m, -BH),, @=068.@dMNH), 18J=1114(.d2, Hz,
1H), ®=044(@, Hz,J=1H).,2 4HE}) 6 14H)2 6B°Lad 45. 6
Hz, 14H,, -#..1067 (M, ,11,J986 (8gHz3 0.8 HB2), BH,34H
(s, -Oi,) ,-22 224 (RR,a)LH, 1654 (4 ,Rbd) , 1H=216. §d,
Hz,6)H NMR (100 MiB#H55.CDCI13684, 128868, 12886,
98. 5,87 .1B2(. 7 Hzy}c= 6178.16 HZA)RE=53047 Ha)0 8.
16 .J2=(5.9 Hz). HRMNNapOMe Naff820C1261, found: 3
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Benzyl ( ( 230, c3dEmeatRh-2xRy)t h yal ht yeeridp vy r-4ynl )
carbamate (6°f)

" 0. .OMe Kl (220 mg, 1.3 mmol, 5.0 equiv) wa:

- sol ut®s(o:n5 omg, 0. 26 mol-HO 1lc ds celqwe nvt) |

e iy (10: 1, Thedres Wl ting mixture was warm
NHCbz for 4 h. After completion, the mixt
6f extracted with Et OAc. The combined

brine, dsSiGashdocemcMatv.ndaltheed resi due w
pureidf by fl ash col umné {c7hlr.o5mantgo, g icdd8peBsyyyiteo dg)i vaes
Rr= 0 pa&rBleur@fEtOAc4 : [Wof%1 42¢, 0 O( 543 iHh NOMRCI( 400 MHz,
CDQIu7.-2986m, -BH),, =48%. N#HHz, 5J=122(d, Hz, 1H),
(ds 12.4 Hz,J=1H).,6 4HE}, 2 1@d 2 #)( s44 . 2037, (M, 1H, H
5), 3. 3GMg)s, 3 B2HR 6 ( M3, ,1RR,IH6HB4 .(4d,t ,14-28) Hz 1. 66,
(dz 14.8 RBD),1H=-16. 0 dHE'E 1MMR (100 3MiHz, CDCI
155. 4, 136. 4, 128. 8, 128. 8, 128. 6, 128. 5, 9
HRMS c alibéb NFN@RI[GM€Na] 4 28®. G DdDund: 428.0329.

Benzyl ( (-2mMket Mg tohSy)|l t e-2 Hpayhryégnd @ r kamat e ( 69)

A round bottom flask under argon was charged W2 4 . 3 mg,

. ONpOMe g 06 ) famlgthppyk (0. 59 mg, O0.0009,tmmol , O.

butylmercaptan 5. 0 mg, 0. &4 y.imMmadaction2 . 0

mixture was deoxygened with argon for 30 min and then

degoxygened C¢CN O . 6), DIREA(20 . 174€¢ 0. 12 mmol , 2

e g U was injected. The reaction mixture placed in the irradiation

apparatus equipped with 1w blue liggmhitting diode ad was stirred at room temperature

for 4 h. After that, the solvent was removed and the residue was purified by column

chromatographytogiveg(1 5. 4 mg, )a9y2ikwollRie | @ petr@eurfEtOAC

4: WpJ%B5[c9 KA. 243 tHn NHRCO OMERG)Ii7 . 308/, 5H, Ph),

6. 190=(d, 6 HH), 1HIEN1IQRdD,-HEH) 2H4 JZ53 (8, Hz,

1H,-1H, 4J814)=d4d,. 6 HZ), 1HJ)9H6I=Ad®H, 4 HZ), 1H, H

3.33 (CsMe )3 H,188 H( nmt)1l, 11=782)f0d,813. 6 Fz,) ,1H, H
H
8 .

HY Yy
NHCbz

6g

1. 730=(d4. 4 HD) 41H49H ( A”2,D)LH,D-H 6. 4 dH&) . 3 H,
'€ NMR (100MHZ55CDCI 136. 8, 128. 7, 128. 7, 12
60. 0, 55. 1, 043.261,. 437 .H3RNbSBNBa,&| M+ Nafl 3r0 2C 136 3,
found: 302.1372.
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5.Functionlization at C1 position

5. Optimization of reaction condition

Tabl: &S c3kencantgaloyfst s

Me, _O n-Pen-OH ( 3.0 equiv) Me,, _O._.OPen Me,, O
. \ catalyst ( 0.1 equiv) . Q
+
ol DCE, 80 C, 23h, C=1.0M o’ ol ]
N

o’/\TQi'N o’/\.s.' O‘E/N
1 3eB 3ea
Entry Catalyst Solvent  Yield? (%) Ub
1 Cu(MeCN)PFs DCE 69(23) 7:1
2 Cu(OTf) DCE 20 (68) 1.9:1
3 AgOTf DCE 36 (35) 5.3:1
4 PPhAUNTf, DCE 62 (20) 5:1
5 Pd(MeCN)PFs DCE 55 (10) 7.1:1
6 Pd(MeCN)Cl, DCE 53 (14) 5.3:1
7 PPRAHB r DCE 71 (13) 7.3:1
8 p-Ts OHAH DCE 67 (16) 6.3:1
9  ReOCk(SMe)(OPPh) DCE 72 (12) 6.5:1
10 Cu(MeCN)BF4 DCE 71 (11) 5.8:1
12 Cu(MeCN)PFs MeCN 72(13) 7.7:1
13 Cu(MeCN)PFRs PhMe 66(12) 5:1
14P Cu(MeCN)PFs DCM 75(15) 5.9:1
150¢ Cu(MeCN)PFRs DCM 8 7 5. 7:
16°4 Cu(MeCN)PFRs DCM 95 5.5
®Recoveryliyn epds@lﬁoﬂfdncetsieQn carried in a seal e

‘Cu( MesEB)O. 3 edoui VO ,=°C00( MesRE)O. 3 edoui VO, 60
= 0.2 M, 12 h.
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5.FRunctiomlti L£dt iporsi ti on

Me., O ROH (2.0 equiv) Me,, O _,OR
l Cu(MeCN4)PFg (0.3 equiv)
O | o
5—N DCM (2.0 M), 60 °C, 12 h SN
"% 1 oY, 3
OR = OMe, 3a? 87%, a:p=2.9:1 O/\/3>7 95 %, a:p = 5.5:1
e
o7 81%, wp =9.0:1 1/
3p° 86%, a:p = 16:1
o
O’ - 82%, (l:ﬁ =17.8:1 3f
3cP |
74%, a:p = 7.2:1
Oy, 84%, op = 6.4:1 o\;@ o, o
3d 3g

AROH s ol weemtc,t RO t=r53 .fROEHqui ;0 equi v
Gener al PrlocaedaeapéubDi df 100 egmp@H@ d2n 0Odr y CH
mol /L) was 2a@®d®d eROH w({ Ma Gl DCBPE gsueiavl)edi n a

tube, the reaction mixture was stirred at (
Et OAc and washed with water and Qainrde . The
concentnr asthdeadd or esi due was purifiedobyd silic

desireddaproduct

Synt hesi s o f-6-mg t3dRx ¢4t I8yl R4t, e6t,r7ahydr edpyr ano[ 4,
[1, 2, 3] oxadithx iadmh@3f3aB®méeBh-6®yt Byal, 4, 6, 7
tetrahydrodyidan@ 3] 3dxaxmez ¢lBe 2, 2

Prepar&d4dd.romg, O0.21 mmol ) GentehamePhaoeldua
Dt o Gal¢@0ng3 65% pdbell gd a2 ¥Boytitel aine col or |
syrAimpal yti chd adamhapdrotred in 6Wr previous wo

Synt hes3iasR, d8mgR)nl | v3 ao,x4t,e6t,rFabpdr a-do[ 4, 3

[ 1, 2, 3] oxaitdhxhdand 2 32 R&mé 6-heg(P)edretrl-

yl o-3§ ) 4t,e6t,r7ahydrodpyfadnd| 8] Sadxaxbhhaezdqdl e 2, 2
Prepar éd40r@mmgol ) AwLyh al coholadd®@r dsilng 5. |
t @ener al P rtooc egolligr@eng D% vy i e |13db)( 4eg8% yi el d) .
Bot h ar e ycroulpor | ess

Analytical data for3bU: Rr= 0 .pétrleuraEtOAC3 : . 1)

o o~ | [UP%38(cl1 9l n GHCINMR (400MHz CDCI

. 5.82 Jed@®, 4, 10.4, 9=25H2, HiH),
OQ 1H,-1). PB. L&, 2H)J= 49.72 H4),, 1H, H
O;S_'N 4.11J=( dd2,. 8, 5.2 Hz, 1H) ,143..496 (n
o Hz, ©H,) ,H 2=934(&d, 42B) Hz1. 48, (),
3ba J= 6.4 H&)YE& 3MMR H( 100 3)NiHZz,8 0CDOI,

132. 81, 118. 63, 96. 57, 86. 57, 6
S16



HRMS caldtt NNOsSBr [ I+ Na70. 0406, found: 270.040

Analytical data for3bb: Rf= 0 petoleymEtOAC 3 : 1) .

v, 0L 0 | [U?%21(cO. BE GHCINMR (400WHz CDCI
' O 5(Bdd, 22.4, 10.4,i562@,H2H)1H),
o7 4.723= dod.,6 H&) , 1HIJF 0B (8d, 2.8 Hz,

0=5—N H1), 4J8912d8, 5.2 Hz,12H$, @&.4°2
O3bB Hz, 1H),J=3.94.86,( d6q.s®) ,Hz3 .JAMH, ( Hd,

14.0, 2.4#&aHz,2Jl#H414Hdd, 8-8 Hz, 1

2b), 1.=506.(d,HB))E3NMRH(100 MHz,

CDGIU 180. 83, 133. 03, 118. 90, 9WRMNMYT ,c 8&Il. .48,
fopHi1 QS [ M+ H]248. 0587, found: 248.0598.

Synthesi sof (3aR, 48ne@ Roplr opar @wnl, dxv, 7
tetrahydrodyfdn@[ 8)3 abi oatxBldand! 3282 4S, 6S)
me t -h6y( p edretrl-y | 0-3 § ) 4t,e6t,r7ahydrodyrano[ (Pl 32, 3]
oxat hi adiod xGchiRe 2(

Preparddq 4Dr 6mmgmol|l Q. PMophr gy(l6 2al5 othlo] 5. 0 e
accor Giemgrtad Proc §dy®eB8yD 36 yi el3ch] 4mG d

9% yi Bobdh. ar esycroulpor | es s

Analytical data fol3 ¢ Bs= 0.2 (petroleurEtOAc 3:1). [Jp?°-
v 00 Z | 64.1¢ 2.9in CHCI).H NMR (400 MHz, CDCJ) & 5J=47 ( d,
OQ 4.8 Hz, 1H), 4.74 (d) = 9.6 Hz, 1H, H4), 4.20 (dJ = 2.0 Hz,
A 2H), 3.95 (dgJ = 9.6, 6.4 Hz, 1H, Fb), 3.07 (d,) = 14.8 Hz, 1H,
H-2a), 2.97 (ddJ = 14.8, 4.8 Hz, 1H, F2b), 2.47 (tJ = 2.3 Hz,
1H), 1.43 (d,J = 6.4 Hz, 3H, H6).13C NMR (100 MHz, CDCJ)
U 180. 37, 96. 13, 86. 38, 77. 95, 7 5for 8 8 , 69.
CoH11INNaGsS [M+Na]*: 268.0250, found: 268.0257

3ca

Analytical data foch: Rr= 0 peir@leur@fEtOAc3 : [Uof °

0, 0O 2| +34(c,6.i2n GHCINMR (400 3MHz4( ®@D C|

Q J= 8.8, 2-,HzaJZ28 (A, H&), 1H,4H (d,

| J= 2.4 Hz, 2H)1,0.30,526-5%d,qgH3 J23H( dH,

o = 14.4, 224)Hz2J=8B,4(Hd, 828)Hz, 1H
2.50=(2.,4 Hz, JEHP, 01 HEPE GHMR H

(100 MH®p €BGL 36, 98.15,728@&.115,5672.056,387 4.

HRMS cacoHiNN&OSr [ ¥ Naj368. 0250, .found: 268.025

Synthesi s of -4mg t3F&RIOd Sa 6 ®xasneao, | 4t, e6t,rfa hy d

ropyr adol[[4, R, 3] dxatxxand! €¢3aRMEB-hES)

-6-( p edretril-y | 0-3 ) 4,etG,ahd dr odlyr[faln,o 2Z,4,3]3 oxat hi

2-di ox3da e (

Prepareld 40r & m mg, O0.2Qctmmdelc)anwit { 114. 5mg,
S17



accor dciem@rtad Prtooc egdiyréeelgP3 y i e 13db) 4ag d
1%yi eBdt) h arsolyied | ow

Analytical data for3dU: Ri= 0 .pér6leurGEtOACS : 1) .

. O a0y m. p 6058062219 (c3B.ion GHCINMR (400
17 MHz, £DCH(Pz 4.8 Hr), 1HI=TH (d,
o\’(lg/ 9.2 Hz4)1H3J829(Ag, 6 .-50) ,Hz3,. 611H, H
0=S—N 3.54 (m,-BHB5 3m43 DH)14300Hz(d1H,
O e H2a), 2J=9Q4( dd, 42B) Hz D= 4@, 4 H,
Hz, 36H,, HL. 23 (sd= 362.H) , H&0,. 8FBH)(.t ,

NMR (100 MHEZ,6 180M.CA9, 97. 53, 86. 61, 68. 96,
29.87, 29.87, 29.80, 29.7v1, 29.57, 29.52, =
f opHs®INOsS [ M¥:Na482.2910, found: 482.2890

Analytical data for3db: Rr= 0 .pérbleurfEtOAc3 : . 1)
m. p-585@1€%36(c,9.i3n GHCINMR (400

i, o) “\\O
Lg ™7 | MHz, QDCA( @2 9.6 Ha), 1HJ64 (dd,
|

Q 8.8, 2.41Hz 31, H1H)H3 . 3,54
0=5—N 2H), 3J=1914(.d0d,, 228) Hz2J=8@ 4( @d,
Oss 8.8 Hz-2b)lH, V4% .@4d HBE), 3H, 28 (s,

32H), D= 86 2( tHz ,NMRI)(.100 gMHz, CDC
U 181..0929, 1806. 56, 72.36, 70.83,
29.87, 29.80, 29.75, 29.67, 29.57, 29.56,
CoHsNNOsS [ M#Nag82.2910, found: 482.29009

Synthesis o0f4me3d 4R JpedBril-y 6&R3 5) 74,et@;ahyd
ropyrado[[4, R,3] dxaxkaezd!| €3 2RMeB-h§S)
-6-( p edretrl-y | 0-3 %) 4,et@,ahd dr o-dlyr[aln,o 24,4,3]3 oxat hi
2-di ox3e) e (

Prepard@d406r o mmg, 0. D nhelP-OW) t 6 43. 7ul |, 0.
mmol ) acGendiral Pdowc Galiva®g8b yi el3e] 8ahbd
mgl% yi Bbtdh. ar es ycrMmpad lye s cathadatbhepdmored i n
our previtlbus work

o] H NMR (400yHz 560@mM, 1H))=54.28 (d,
en

Me,, O Hz, 11H,, #6.9062 (m, 2JH)9.@&.Ra) (dH, H
o 3.92J=( &8 ,06, Hz5) 1 H3J=61061.Q4d, 8, Hz, 1H),

\

5N 3.40J=(d6t.,4, 12.8 Hz,14.H) 6 +z8,) 0BH,( dH
0"l 3ex 2.90Jd4. 8, 142b)H2202KB(mH 2H), 1.
1.62 (m, 2H)6. A .MR) .(3IH,
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Synthesi s

'H NMR

(400MHS5.8BCI3

(m,4 196 , (H, 04

2H), 4=7D.QdH4&), 1HJ642(4d, 8.4 Hz,
H1), 3J916.(4t,12.8 Hz, 6112H)8 Bz ,53 (
1H), 3J4769.02q,Hz-5) 1H3.JH92(dd, 14.0
Hz, 12Ha) ,H 2J=808.(4d,d,142b) H2209H, H
(m, 2H).67.@FmM, 2H)G6. A .-MB) .(3H,

7t etrahydroqlyrfabo
6 SG( (2 sopropyl t hdmet IBymh z ile)t Goaxhyy)dr opyr ano [

d-[

1,

2,

3]

Prepar #8d500 omyg ,
(96 0mg,

yi el B ( arigh%
beemported

Me,, _O-_,OPTB
O(Ll;\’
_S—N
0 (“) 3fa

(d=s 6.0

Me,, O .OPTB
O\Ll}
 S—N
'8 3

8. 8, 14.

5. 28
i n

H NMR
( m,
1),
4)
1H,-5)MH,
14. 4

oW r

(400HHZ. TOCH,
AMH),,-772Q9(-Rh) 2HI=36. 2dHz,
43=7 9 2(. D, -G+P h )1, H M=. B3 6( H,z ,
41651 2(.d0, -GPRh)L,H,4=06. 0dqg9. 6
34 §hepEH( QHH,
Hz2,a)1,H,2J¥D 45 .(2d,d ,14-2b)Hz 1. B H,

3.

adx aotxBfbleez d | e

2. 6641 smonpt dpwithi ¢
m@e h g r ak c @rtdoc r@iLLMt@eBNQD3 26

yi Bbdh. ar es ycroMmad lye s cadhadata fo

2,

previous

2

wor k

NMe ), 3M=26. 8d-Me] 25 H,

IHNMR

(drF

CH( H,
@ bhHz,

1.270=(6, 8HMe) .

Synthesi s
ropyradol[[4,, R, 3]
[-6-( p edretrl-y | 0-3 & )

2-d i o x3gid e
Prepareld 80r 6 m mg,

accor dciemg rtad

9%

(

7.37J3 did., 2,

4. 76J3= d2d.,8,
3.50J deg., 0,
3.2=1 2(.dsd,,
UVEBB.9dHz,

(400 MY @7 COCH,

0 f4-me 3 #2H 04dSD, b ebniR)y |
adx axipleaad| €3 2RMEB-hEGS)
4 et@G,ahdr odlyr[faln,o 24,4,3]3 oxat hi

17. .26,

3.J69

0 f6-( ((RiaRg p rdcSp y I6tRH4-me t Bwh z V¥l,) 69 xYy)
24,3Bdooadflemado( @8aRr,

2SS,

benzyl a

‘H.H_|)1;'77334

1H,
1H,
Hz
(d,

HPh)1H,
7PIB) HZ72 A H(-Ph) 2H4. 99
12.0 -GHPh)1,H ¥ 872 .(0d-GHPh)LH,
8 -18) ,Hz4)=713H., (6dHHE ), ,
9 -56) ,Hz3 . 3EH § .hige pH z
1424)Hz 21=88,
3H, M8 Hz-M& B B8

1H, H

1H,
(dd,
( d

4 etG;ah?d d

20 o4dD bmma ()1 98Incgo hod. 8 4 mmo |
y i e l3gb) 1lréan,d

P rt mc e§glvredng b %

yi Bbdh . arsolyied | ow

S19
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(d= 6eHz2
129. 33,

Analytical data for3 gt =R 0 .pedr6leuraEtOAC 3 :

1)m. p-575816£ %1 5 (& .ion GHLCINMR

(400 MHu7 .COKT+( &, 0 RY, THZIG6
7. 86, -RMH, i76.0@Bm, ,-AMH, 5338 (d,
= 4.8 ,HM,, ¥YHF69(4,Hz, JEH), 4.6
12.6 Hz, UH) 124 65Hz(dMN=H), 4. 0C
12.2, 6.2 Hz= 1R),2,460® MHEq, 1H
(ds 14.4 Hz, JE2H)4. 2, 98. 9ddz, 1F

IFH)NMROMHZ2, DCL80. 63, 139. 60, 138
128.

70, 98. 18, 97. 36lRM86 cBa0c. 78309

Ciblih NN&8O[ MENad]45. 9529, found: 445.9541.

Analytical data for3 §: =R 60 .petroleumEtOAC 3 :

1yH NMR (400 )MiAz 899€ED8] 0,Hz, 1H
-Ph) , 7.8 (-Ph, 2-B.98 (-Ah, 1H
7.03=(8,4 Hz, JEH)X12.2. Hz,(dH) ,
(dd=s 8.8, 2.-14) ,Hz41=7148,(5dHHz, 1H),
4.68=(d,2. 2 Hzi3.14Hm, BH)5,6 3. 58
3.49 (m, UH) 1432262(dddbz, 1H),
= 14.2, 2.4 Bz ,14H), &.BI9HZ ddl}t

.3 BecaBBp. of t3nget '@ sNBBi &i ¢ ynof r ecol
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6Gl ycosyl-ami ondebdbxgl3§l ycosi des

OPTB 4, _O__OPSB 4, _O__OR
1.NaBH;, MeOH ROH (8), Tf,0
—_—
2. PIFACH30N/H20 Q Q
o \\ 88% o= N, 0= NHg
o 0
éﬁ ﬁﬁ éﬁ B"Ogﬁ
AcO
BnO
BnO BnO oMme
80%, Q/B 12 1a 70%, aomy 95%, a/B 1:1° 83%, (x/[i>201°
46%, afp = 5:1°
AcO OAC o _OBn
0 0
AcO BnO
=0 OAc B0 Ome
9e of

70%, a/p=2:1°  85%, a/B=31° -0

85%, o/ = 6:1°

T
“s;o\/\© g/g\/\©

OPTB OPSB

77%, o/p = 10:1°

ACondiAPomceEturré quiHho) ,(dqbi v) 4 D@BOC,r e(ver se

addi t"Coomdi BPomc eF}t T le.qau iTHO) ,(dq BDT BMP e(gsu.iOv ) |,

DCM4 i M&QPC.°Condi CiPorno c e@:u rag) le.qsu iTQ ,( & qb6i v) ,
DTBMP gcduiOv) 4i DOHA(C; 2 ) fOR (&g i v) 4 DGHEQC.

DTBMP =i2efruédynlet hy !l pRIrFfBiitnhten.o fdacet oxy) iodo] b

6.1 Preparation of donor

u, O _OPTB v, O _,OPSB
1. NaBH,4 (1.1 equiv), MeOH, 0°C /q
O\ | 2. PIFA (1.2 equiv), CH3CN/H,0 =10:1, RT O\
_ _s—NH
O’S\b N two steps:88% O/S\‘O
3fa 7

To a sol ut(ido4n. 85 nNga,BHL . 1 8c=mmMal2)2 i n n

wOpOPSBL M) | comBodmn@]l. 08 )mmon mex h@andl MY

o was added &r.opiwiese eamtctd on A xture W
O//\ﬁ‘NH for 5 miguendhedewi th water. The a
° 7 extracted with Et OAc and the combir
with saturat gd hrqgiumeas sa MNda HICr@\ fetde rov e r
evaporation of the solvent, the c€CNde prod
HO = 10:1 (5.0 ml: 0.5 ml, C = 0.2 mol /L),
(Pl EBP6 mg, 1.3 mmol, 1.2 equiv), the mixt:
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10 min and gatwnrcdatead wasdlTineeo y se aNaH®O was ext
EOAc and the organisalayvyatedasguasahed NaHEB8D
brisregquenti al | y,SQhean d rd ceruc evnatefiiactNead e s i due W
purified by silica g-&t OAbr @ ma@( dYb argch,y e§ %)t |
a solorless syrupAnalytical data foi7: =R 0 petr@leurbEtOAcl : [Upf28 1. 9

(c, 1.5 KMRI| (40D HRA a3 DIPard i AIL,1 1H), 7.509
i7.668, 2H)7,. 8M,420H) J= 5124.30-KHi3, BH0B.EdId Hz,
1H,1)H, 4J=8212(.d0, Hz, JAAH)2. O .16z 4 (BH),, -1H.,h 32

3), i4. 1%, 2AHHHCH) , 2.J87 13dt, 6-53,H2, 25H( dH
J= 14.4 Ha, DPHIOH$d4, HEH2b) 1H1.J396( 6, Hz, 3H,
H-6), 1J256.(&,#€HCH)3)H, 1J=185.(2d,{€HCH)3IHE,

NMR (100 MHE, 14ID.C3 3, 141. 65, 134. 32, 134. 2
129. 80, 129. 64, 129. 47, 126. 03, 126281¥7, 95.
62. 14, 54. 63, 54. 18, 52. 40, 52. 37, 29. 26, z
HRMS «c aliglo.NNfagex[ Mc-rN.a]412. 0859, .found: 412.08

Gener al Procedurd&dc&€eptCorndii1ioOnedliv) wer e
toluedessaaoabddved i gCtaGRydb5ombpl Ehe presence
MS (100 wt. %) wasA€ti Afedr f@ddB.t inberq wif v )T f
solution WwalkC sftdrmr r® dmian, and thenwdrhe gl yc
azeotwiotpledt ol uene and diC3was vedded. afihgdr e:
mi xture widdCstfiorrr 8d hat The reaction mixture
aqueouss3 NAHCOered through Celite and extra
was washhed iwmiet,S@QIri ednE¢bBatrated, and puri fi
chromatography.

Gener al Procedur@l yrc o(sGolnddanorn (B). 5 equi v)
equwgde azeotroped with tol ueGid GaOndd5di ssol
mol Fe)eshly activated 4 | mol ecular sieves
was also added sttd rirdedalC ditxrtAd5Gt enri rrda@dOi t i on o f
(1.5 equiv), the40shod utoirom was Tshtei rrreeacc taton
with saturateg dgueeusedNaHCOugh Celite and
organic phase was waS®@ed cwintche nbirriantee,d, d rainedd
silica gel column chromatography.

Gener al Procedur@®l ycc o(sColndddanom (C). 5 equi v)
equwegde azeotroped with tol uetid GaOnndo 5di ss ol
mol / L). Freshly activated 4 § mol ecul ar si €
was also added sttd rirdedalC ditoxrtAd5t enri rrda@dOi t i on o f
(1.5 equiv), the40shod utoirom vhas Tshtei rmreeacc taton |
with saturated BguteusdNaMCOugh Celite and
organic phase wasedasffs®ad owon dhe rbtrriantegd,drand
prodweate azeotroped with toluenhéGaOnd5di ssol
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mol ih)the presence of 4 | MS. After additic

stirrmeodcCatior 3 h. The reaction mixture wa:
NaHGO filtered through Celite and extracte
was hedbrwinteh 8®i,edco(nNaentrated, and purifie

chromatography.
Preparation ofa) dusadaechaondiet i( ®n A

Prepared fromac c e pt or (25. 0 mg, @ccoodmgl toGemealr @l 1. 0
Procedwirttb 803 1 mg, 8nmb | 5e qua w0 1S3 u B, 081

mmol ., 5 d&acquihw)dr £b4(s1 .CH8=0nl b Iftogivedi sacchari de
9aU(2 #mg7 ®) as whi t9d (2snj4%) scalmlassisyrup

oBn Analytical data fol9 a: Us=R 20 pefroleumEtOAC 3:

1)m.p. 162-164€.[U?%239.c2 3.5 W CHCI
o\s’,’\NHOBno NMR (400 :MBPL CD®52&, -15H,
ﬁj Ph) , 6J271Q.d0-NH3), BH080(d, Hz,

1HCHPh), Js. 43 O( tH¥) , 14#Hl8H (d,
3.2 HIzI-J.) V1HA JZF710d8-CHi2,h) 1 HY. 71L . (0dGHHAP,h ) 1 H,

4. 70=(d2.0-CHzA,h)1 HMX= 6132 . (0dCzH,P h) H, X¥=. 5122 .(0d ,
Hz, -GQWPRh) ,( d4=3%. 6, 6440, H&.2=4 HRd®,, 6.0 Hz,
5), 4.08= (Wdig.,2,2345, 6 3J+8 DH Ot WHay , 13IJ=7 99 .(a ,

Hz, Hi6H),, B3I .76Mm, HIJBHH, -BH, 3.H0 9(.dd,, 3H-6 Hz, 1
2) , 33BOMY s, 2. 1,18)(,m,0 26H4HEZzd , BHE NMR (100
MHz , :0CBU 140PRY2, 139.62 (Ph), 139.20 (Ph),
128.78 (Ph), 128.76 (Ph), 128.65 (Ph), 128
(Ph), 4)%8. 237 -1pC 8(5G4)7 (8&@), 0Z 9(6p1 7(6C 25, 75. 4
(CH:Ph) 7 8CH®S®) 72CHSG) 71. 07, 68)43 562642 (C
52.53)(C3@®.)67 1(8B)ABMSE CcalzsNNa@® [CM%ENa]
678.2343, found: 678.23309

Analytical data fol9 a:bf=R 26 petroleumEtOAC
3 O+ 12c¢0 (.7 IMH OHWMR (400

\/S\NH /gﬁ MHz , ;0CHU 777432 B5H 1Ph) , 6. 82
07 050 (dl= 46Hz, -NIFHH, 5.3=4 g.d4l, 2.4 Hz
OMe] 1H-1H , 4J=9Q1( ®,-CH¢Ph)LH M. 83 (d,
= 3.2 H-I]z),, UHF 31 7.dQ -CHzP,h )L HJ4&. 1 2. 0dG+HP,h )L H,
4. 69=(d2. 4 -GHPh)1,H ¥ 6@ . (4d-GH¥P h )1, H ¥=. 512 . (4d ,
Hz, -QHRh) ,i%4. @B, BHHH, 3. 89 (I, B3H 7648,
1H-5%, B3.6BM, B3HAH, @EdSID 9.6, 325, HBs 38H, H
3HQOMe), 2=224(dt, 228) HA1L..6%W6i, PH)H DI=22 (d,
6.0 HzG)& HYNROMHLZ0, ;0C®U 140RPM)3, 139.83 (Ph),
(Ph), 129.13 (Ph), 129.09 (Ph), 129.03 (Ph
128.30 (Ph), 128.16 -1,Ph98:1)112831021,(P&).989.
703, T1G&HPHY 7 ICHFPR) 72CHFPH) 70.83, 70.43, 609.
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(OCHs) , 53. 862) ,33L8)EBRBMY Cc alsélaNNag® [CM¥Na]
678.2343, found: 678.2348

Preparation ofb) dusdechaondieti( &8n A

Prepared fromac ¢ e p(t2o® mg, 0. 054 nmoading toGe.nlerafui v)
Procedwirttb 803 1 mg, 8nmb | 5e qua w0 13 u 0,. 081
mmol ., 5 d&acquihw)dr £b4(s1 .CH8=0nl b Iftogivedi sacchari de
9bUR 2 m@7 ®)asshi te solid.

Analytical data fo® b:Us=R 36 pefroleumEtOAC3: 1) .
OB | m.p.157-159€ . [Up2250.c2 Z. 0 oiH HNMEI
08 oﬁg&‘ (400 MH2U TIDE® M, -PhH,, 8= 41 (t,
o/ﬁy AOoue| 9. 6 HHE-3) ,1H5.sUH-NHyr, =87 6(
9bo Hz, HM4. 8d5dJ<40,2 . Hiz, , HIH, 4. 79
(d#= 0@.Hz, HPH, 4J7112d0 Hz, 1H,
CHR , 4J430@04d,,-CQHPh 4dl1=9 96 .66z, , M4H, 4. 02
dogl=9 .6&.,Hz,, IB5H, 3, 9.38H-4) , 3 .IJF69( 6t , 2H-4 Hz, 1
5), 3J812(@H e, 3.3DMHs, 23KBDAfs, 2381 (s, 3
OA), Ul1.768&,, 2H, 1.J256( 0, Ha)E 3MMROMH.ZO,
CDGII 1706054 17(06015137.44 (Ph), 128.78 (Ph),
(Ph), 9)7.98%:10883&98 (7T@), 4Z@HLh) 71251 (C
71.13), (€9:5%2 6(8GP0 6(2C56 5 5FICH5, (523)0,3 A L. 64

(@), @ICH) 6 2(CaH4), 17 -63HARNE ¢ adpkisNNai®
[ M+ N:a]582.1615, .found: 582.1611

Preparation ofc) dusderc haonmdiet i(®n B

Prepared fromac c e pt5o0 0@ (M@, 0. 06 macoolding tadlG.eh e reaqlui v)
Procedwirdlo RO85 m8, 9@mOI| 5e qlu.a nBiO 1(5 u20,. 09

mmol ., 5 dauihw)dr £4@1 .CH =al. tiW6C)tolgivedi sacchari de
ocU(L 8mB4w) &bd7m@4 %) , b edolessayrup

Preparation ofc) dusmderc haondiet i(®n C

Prepared fromac c e p t50 0 mhe, 0. 06 maccotding talGe® e reqglui v)
Procedwirgdb &35 mg, 9@m®I5e qlu.i ») 1,5 urT®,. 09 mmo l
1.5 emmuBMBL. 6§ Mg 30 eqoilgdby dr £4s1.CH ml, C
=0. mB1)abTWOH (21063 mb | eaoygivedv )s a ¢ OWEr5i d e
mg4 %) ab@ .my8w) , b edohessayrup

oA Analytical data fo® c: =R 0 pefr@eur@EtOAc3: 1) .
o o [Uo2%4 4 c4 1.9 2itH RMBI (400 3MHz, CDC
osd ., JBO =2 | i 7i@.12#Mm, ,PRH 5.J37 6@d, , -1H
o/w oMl NH), 51=2010(.d8 -GHR , 14,88 2( 8,
Scx Hz,, UH, 4JZ112d0 -GHB , D@d 7
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J= 018z, -QHWR , 9@4d5 12 .16, -GPh 6@ 53 .Hz1H,
H-1) , 4.3=0 2@z, HMH, 5@ =11 6, HHIHMH5), 4. 17
(dd=, 10. 0, H5)8 Him, 6 08UHH4H, 3J=849 (2 H&R, 1H,
3.79Jeddid, 0, 4.H3) ,2.39=0346¢1HIHH6D, 3.58 (dd,
92, 6Bz, ,H2H, 3. 3-OMgs, 2B.B@@GJ= 41,B.tbz , , M,
2.0B. 08, ,-@Ac2pH O0JFZ06(0@, HEXE 3SMMR H( 101 MHz,
CDG)II 1706083 138h)7 6L 3(7HP)8 2L 2(8P)7 8L 2(8P)4 61 2(8P 4 3
(P) 128h)35L2(7IP)9 8L 2(7TIR)6 79 7(-IB 6 9(7G1N 84 (47, ( C
0.93), (T9.06-6), 77 (ML Kh() C7 &CHFB) 68. 65, 62. 68,
55.D@H3)( 52:32020€)79 2(@CCEHS), 17 :6MBRMNI calc. for
CoHlzsNNai® [ M¥Nab30. 1979, .found: 630.1989

5 Analytical data fo@ c: bf=R 0 petr@eur@fEtOAC 3:
O‘S\NH OAc 1)Up?%16¢5 1(. 9 )i CGMRI (400 MHz,

woﬁé&‘ CDQ@JIu 7i7M4.32%wm, POH, 5366 10d6

9 BnOomel Hz , ,-CHIBE) , 4. 94 4q.d&d,, 4H-Y ,Hz, 1H,

4. 758=(d2. 4 -GHP , 1HIB512d0 Hz,
1HCHR , 4J603 (6 ,HHY, MUHS5611.d6 -G+HR , 14, 26 (dd,
J= 12.0, BH4¥, H#4, 2m8H, HBH -44+NBH , B3 .98&H, 2H,
H-3, -6Hx , 133..767m, HBH KM, 3.1 10dd, KB6B,H3, 49H,
(dd= 9.6, 3H26,H3, 3-PMEs, 23 H-DAL s, m3 AHH (
2), 1J236.(4 ,H6LC 3HMR (100 3MHZA,7(0e09@ 2. 08
(P) 137M)93 20@P)0EA2@R)782E8R)342(7AR)8 D(-IPXO ( C
1), 82485 8QRQER9 7TOXRB1 7@¢EPLPH) 75:6R9 7@ERH)

8.83, 6&.-3)1 668424 55B0CH2 (53:373(1@YP521.15
(C @Hg3), 18 6LMRNIE calxélsNNag® [CM+Nag30.1979, fou
630..1962

Preparation ofd dusdechaondiet i( &n C

Prepared fromac c e p t5o0®0 H@, 0. 054 nmeooading toGe.nleragui v)
Procedwirttbh d@§3r1 mg, 8 Gnm® I5e qu.i )18 ut@, 081 mmol ,
1.5 emuBMBS5. 4 Mg 27 mmoilgn by Dr Légali.GAH8 ml , C
=0. MB1)ADTHOH ( A103® 27 Omrbo legpiveid v s a ¢ OdJE2r9 d e

mg8 F)asvhi te solid

0 Analytical data ford d:Ri= 28 .petroleumEtOAC
OQ/S\NH 3 mhp.142-144€ . [Up2% 22¢ 6 1(. 9 3i.n CHCI
¢! BnO H NMR (40QO®BIZ ,7iCDR M, 15H,
BnO Ph), 6.08NH s, 4 DH8 10d2 -Hz, 1H,

CHPh), J&. 20 8(Hp,, MHB891 X .d6

Hz, -QHHPh) , M. 25 8( HiY, HBHB/8011d2 -GHPh)L,H,4. 72
(d= 12.0-GHPh)1,H)4188B0H-CHPh) ,dJ&. 471 1k, Hz,
-CHPh), 4=59. dd5-:42 ,HZ, 1BH,(3h, BHIW.Qt Hz,
1H6H, @d&2 10. 4, #3)4, HX.JEAHQEd®©O, 2-5%, Hz, 1H
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3.63Jfd0Q. 0, H4B, HE3 5®iH, 2tH60H @s 3-73H,
OMe) , i2.0#4, 2W,H1IJ=256.(d,Hz)!E 3NMRH (100 MHz,
cpoOCBU 140PH), 139.69 (Ph), 139.67 (Ph), 12
(Ph), 128.63 (Ph), 128.61 (Ph), 1-78.38 (Ph
96. 0B, (85:4358Q®B%7 8(1@2%1 7(7C5Y 6 7TEHLH) 75. 27
(CH2Ph) 7CH®2R) 70:3)L5 6(6G4) 1 6(2G547 (BBH3)3,8 3. 40
(8), 22)76 1@BQHRMY @ a lsklaNNag® [CMENab]78. 2349,
found35878. 2

Preparation ofe dusderc haonmndiet i(®n C

Prepared fromac c e p t000®0 H@, 0. 058 meading toGe.nleraui v)
Procedwirttbh d§3r3 mg, 8 inm® I5e qu.i )14 ut@, 087 mmol ,
1.5 emuBMBO M 0. 29 mmoilgn by dOr Lig(slli.GH6 ml , C
=0. M6 1)A hTHOH F@&I10, IPmod ., 5 eogived V/ 5 a c A r4i. e

mg4 W)asvhi t ea rs@H(7imd)2 %) cal®less syrup

Analytical data for9 e: Ur=R 0 p&rOleurfEtOACc3:  m.p..

A0 (% | 155-157€ . [Uo?% 41,0 O( 8 W NME (400 MHz,
o0 CDG)Ii 6(d@®B 4.0 HiB), BHMS5 3(Rd, 1.2 Hz
0sf O Ofc| 1HH3) , 5.2=9 1(0d 4, B-4)2, HE.J2 QIH, d6
{7107 Hz, -NH),, 5J=02.(8d D, UuH20M, 2H,

9ec H-4 H-6a) , i44..103M, H&LH 54 -6b, -6H -3, 3. 94
(d@= 9.6, 6.-50) ,Hz2. HMAQ)SH I=HLS. O tHza)l,H,2 .HL 3
(s, -OAK,), 22=1714(a@t, 4210) Hz2 1®AcHs, 23481 (s, 3
OAc), D=38.0dH8)YE3INMRH( 100 MHz1 7O
170 ( 8B) 17(06002 16(9€086 99 -1) 3 9(0GLY, 2 8(3G4B 2 ( C
74.22, -8,9.68. 40G3), 6 528524 ( (6CB), 2F 2(33P 3 2(0C 4 7

(@, 2(@Ca@Hy, 2@EqHy), 2@C.CH, 2@CE@YHY, 17681 (C
HRMS calablfNag® [CMENRGL200, 2f b20@ : 56

Analytical data foBeb: Ri= 0 pedrdleur@EtOAC3:  [U))* °

0<f +18 (0.6 3iH EMRI (400 MiHH( BESDC|
J7io70 orc| 3.6 HE-1) ,1H5. Y5 3(@d, 1H3} , HBE, 1BH(dd,
oo J= 10. 4, B-4)2, HkJSTAM(2,-Np,, 14H,95

o © (ddl= 6.4, 2H13, Wz R510@d6, 6H-4 Hz, 1
%0 OAc | 4, i4.23M, HPHE-5, -3, 4.D6 6.ded, 1.2

Hz, H®6H, 3.J5 9(dbq, 650, H2, 13H(sH 3F

OA), 2.1®A]s, 230®A] s, 23B-DAJ s, 213.8DM, 2H,

H2), 1J=3836.(0,HB8) ET3NMRH(100 3MHz1 7 0EDeA

170 (B®) 1706034 16(9€0F 1 951833 9(0GID 6 8(2GANY 3

70. 08, (€9:520 6(8G588 6(B8G4), 5 6(7G3R 6 6(1G6% 7 5(1C 87

(), 31:283 2(@03XHe), 2(C.GHy, 2 (C.CBHY, 2 (C.CBHY),

18. 88.HR®S calb.NNag® [CM*:Nsa61200, 2f bLABE : 56
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Preparati on off) dumsderc haan diet i(®n C

Prepared fromac c e p t5o0 Mm@, 0. 054 nmoading toGe.nlerafui v)
Procedwirttb d§3r1 mg, 8 Gnm® I5e qu.i )18 ut@, 081 mmol ,
1.5 emMuBMBS5. 4 Mg 27 engwil sy by, Or £b(s1 .CH8 ml , C
=0. M6 1)ADTHOH (2103 ® 27 Omrbo leggiued v 3 a c O@ Ri. & e

mg6 %)a ndb (7 .nbg2 %) , b cdoHessayrup

Analytical data for9 f: Us R 20 .petroleumEtOAc 3: 1) .
/%/oj“"e [Uo2%2 4 ¢c3 K. 0 3)ith KEMRI (400 3NNHZ, 3@GDCI
BnO
(0]

i7. 2@, 15H)r, siNHP)1, (5J=4% .(8d,Hz, 1H,
o o%g | H1), 4.381 1(1d,6 -GHPh)1,H, ¥= 7162 .(0d ,Hz ,
O:éfih,y 1HCHPh), J. 87 6(HY, UBHBH612.d0 Hz,
JZI07 s« | LHCHPh), X. 6% .(0dCHAP,h)1HMI=582( &,

Hz, -QWPh), M. 82 .0d¢HLPh)LH,4. 23 (dd
= 9.6, 5.-42)  Hiz4. p@H, HH-4) H 44 .1016, 138, . 95
i3. 8@, HXHH3) , 3. 8)¢& (1dd,, B2, HE3 .686H, 2H,
H-6 bH-5) , 3. 3BMes, 2#s2115(.d6t,, MH2Q, HAtL J=2H ( d
15.6, 4H@DPHz 1JR2WG (0, HE)!E 3MMMR H( 100 3MHz, CDCI
138.29 (Ph), 138.19 (Ph), 137.99 (Ph), 128

(Ph), 128.16 (Ph), 128-:1p1 96RIB)2, 8(41:523y6, 8(1C ( Ph
78.51, -27,6 .7448. 3(CE-PHW)3 7TQH.PR) 7XHPR) 68. 88, 68.6
62. 16, OCH., 6952355 2@.)2,7 18 )HRMECcalc. for

C:HaNNai® [ MENab]78. 2349358o0und: 678. 2

Analytical data for9 f: bf=R 18 .pefroleumEtOAC 3: 1) .

OQSFP\NH [L]Dz.°+230,0 0.5 3i'H NMREI (400 sMiHz, CDCI

J7d07~0 osn | 7. 41. 2%, 15H) J=4782, (dd¥) Hz, 1H,
o 4.82=(d2.0 -GHPh)1,H¥. 812 .(4d ,Hz, 1H,

%oﬁ -CHPh), M. 688 .@ddtH+Ph)l,H M. 62 . (0d,

ofp OMe) Hz , -QHPh), 4 HAN, (4J541H(.d6 Hz, 1H,

-CHPh) , M. 45 .(6d-HZPh)1,H4 4 B &3 HXH, H“4 .218M,

2H,-3M5) , 31,395 &, 4HHAHL,-NH), i3. 84, HBH,-H

4y, 3.3®DMe3, i B2HUM, PH,) ,H1JI996 (8dd4.0, 2.0 F

H2b), 1= 26.  dH&LEE 3NHR H 101 3)MHA 3(8EIBY)7 A 38

(Ph), 137.43 (Ph), 128.95 (Ph), 128.84 (Pt

128.49 (Ph), 128.27 (Ph), 127.918 (9PFrh)6,4 127

(@), 826H076C70, (CGHP.hY57 CHRB L 7 CHR ) T,

68. 61, 68&CH)?2, 5523789 (32£)13 1@EH)HRMY Ccalc. for

CHaNNai® [ MENagl78. 2349, .found: 678. 2342

BnO
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Preparation ofg dusadaechaondiet i( ®n C
Prepared fromdi osgenin (40. 0 mg, acfrdifgdit®Ge mmo & |, 1.0
Procedwirtth i@gsr6 mg ,1 406bmo | 5e ql.i ¥0)2,4 uT®1 4rbmo |
1.5 emTuBMBY9 . Q rm@g 48 mmoilgn by Or Ligs®izmY, C
=0. M5 1)abHOH 4 ( 250, 4@nmo 0, 5 eaqgivédvi)sac Oglar i de
41m@7 )anwp(8.n"2g1 %) , both asre white solid
Analytical data for9glt (R 0. 40
(petroleumEtOAC3: . th.p. 175 177
€.[U%%122c0 1.5 3 H CHCI
NMR (400 MHS, 7@BCId,
11. 2 HMH) 1 H5J=334.(8d ,Hz,
1H,6)H, 5J=0%8B.(2dHLY,, 1H,
4.39J¢tdd5.2, 7-16) Hz, 1H
4. 273 dd.,6, 448, Hz, 1BH, |
(m, H5HH3), 3.47-26mM, 2H, |
3.39=(11.2 Hzi,1.1049,, 26.H)-163 0 c6),, 31H,01H ( s,
3H,-1H), @=93.2dH27) 3HQ.-HH) (s0. B@H(EL, 3H,
NMR (101 MHz,140DO®I2, 122.50, 109.52, 93.71,
62.32, 61.81, 56.68, 53.01, 50.26, 41.83, /4
31.61, &4, 529. 2®,, 29. 02, 21. 04 HRMS. €@, c18. 0
foegkHs®lQS [ M+ Hp ®G. 3ound8 606. 34
s 27 Analytical data for9gb: +R 0. 50
3 (petroleumEtOAC 3: . In)p. 160-

NMR (400 MH®, 3GDGI!d,

= 5.0 H&), 1HJIsH8s(ad,

2.0 HHL) ,1H4. 6 INH)m, 1H,

4. 47. 3in, 31HBH-3H4) ,

3. @dég 1K1 2 06,. Hiz H-5)
3.54 JEd®861,12.6z, H,a)H 3I=4B5B. ABdzd,, 12H8) , H
3.39=(11.2 Hzi,1.10H),, 2B.HH)D= @H.z3,5HEH, 0. 99 (s,
3H,-1H), @=93.2dH270.3MH7 @) , 38, 7T€HL, 3H,
NMR (101 MHz,140DCI3, 122.02, 109.51, 95.11,
67.06, 62.29, 56.70, 53. 3377,. 1580,. 2337,. 0441,. 8322,.
32.05, 31.62, 31.59, 30.50, 29.01, 28.20,
HRMS calzEsNOSof M@H) 66 8 4f ound7.4 606 . 3
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Preparation ofh) dusdechaondiet i( &n C

Prepared fromC h o | e §1t8edr onhg@ ,7/mndo.| O, 1 . abcording WG evn)e r a l
Procedwiregb &d27 mg ,0 f@mo | 5e qlu.i ¥O) L@ uT®O Mmmo | ,
1.5 eqgDIT¥®WWP. 8 Mg 23 mmolagn by Dr ELigeu.i XE, i d
=0. MB1)ADTWOH2 ( 0D,28nMmo0 ., 5 aompiveidV s a c OHU&Lr9i d e
mg7 %)a ndhb(2mg7%) , both assr e white solid

Analytical data for 9 h:U ¢ R  200.
(petroleumEtOAC1 0 .rh.p. 168 170C.
[Up?%109¢c6 1(. 2 3 H QOHERI
(400 MH2uU 60@BE 11. 2 Hz,

02 . 1H-NH) , 5.J33 5(®H,z6) ,1H, H
JEQT 5.0W=(8,2 WY, M¥HI= (dd,
PN 9ho 9.6, 5.B4)Hz , 4411860, 2H,

H-3, -5f, ®,147-3(H, i2. @,
1H4H) ,i2.028, 2H)1. 02,0 93 Hi)1,. 71m,8 93 Hi)0,. 911. 70
(m, 21H)J= 6. 31H®d,. BH,( s2,1)3,H,0=B®. § dHHz, 3 H, I
18), 0-85. §dH26) 3HO=&B. § dHZ7) 3HQ. 669) s, 3H,
1€ NMR (100 3MiHZzL,306D@I 1 2&).,7 8€J).C6 8 40455 (
77.15, 61.80, 5506..3043,, 452%..5346,, 3HB..0V4,, 39. 73, 3
35.99, 32.15, 32.06, 29.64, 2B7H5,228784(C
26), 21.251) ,191-8889,3 @&, 102 (IOMHRMS calc. for
Csbls NNas®[ M+ N:a]600f B6®®B:,600. 3709

Analytical data for 9 h:b ¢+ R 100
(petroleumEtOACl 0 .r.p. 164 166€C.

[Up?2%29.c2 Q.5 3H NMElI (400
MHz, gDC5(B# 5.2 Hz, 1H, I
6), 4J948(0d, 2H-13 ,HA, 61H,
(ds 6.0 -NH) , 14. @8, 2H,

H-3, -4, 3.J5 8(.dBg, H-0 Hz, 1
5, i33..641/m, 3B, iR.@gMm, 2H) J=21419(d228) Hz, 1H
2. 0591 m, 3H)L,. (¥, 88 H)l,. 0, 7R 1HYF1636 KK#d, 3H,
H6) , 0.9721k, O@HS8OBHBIdHYE) SHP=HE. 8dHz, 3H, I
26), 0=88B. §dkz7,) ,3H .HB-59%&s NMRH,( 1MW 0 3NMiHz, CDCI
140.CHhQ ,( 12&).,32€H),C1B8 4L 0 7@8. 285), 6B6597( 56. 3¢
53.G®, (50.33, 42.54, 40.39, 39.97¢C239.73, 3
32.14, 32.09, 28.44, -22718.,2326%48. A0C(ZZ24. 028, 5
21), 1188)9,4 C{C. 6102 -1®Y RMS c als ds.N NfasBf M+ N:a ]

600. 3693, found: 600. 3697
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7Modi fication of diosgenin

H
LiAlH,, THF Y

e T H,N

n, 00
o\ 9ga 11a
O:S\\—’NH
o)
0. o™
CbzCl, EtzN Nu~ H* o
9ga - 5 CbzHN
98% O//\s—NCbz 2
Il
0 10 Nu 11b-d
» 3 >,
o~ o~ 0
CbzHN CbzHN CbzHN
0 -0 0
AcO AcS N3
TBAOAC KSAc NaN,
11b, 95% 11¢, 94% 11d, 87%

To a suspemnméBoB mf, LDOALHMMmMC

3.0 equiv) ih,dcygmmbleEndO. 1

Uu(20 mg, 0.033 mmol, 1.0 e

(0.23 ml) was added dropwi

reaction mixture was stirr

ﬁ,\,&; . then quencthdl;l_Qﬂ-lthndNa

HO a filtered. The fiilnt watcasowas
and t he resi due was pur i f

chromat ogr apbEhtyO-E¢gdel1 0 @1 eu:m 1100)(@ltso negf,f Br5dh)t hae

whi t e Analgtital ddta folla (=R 40D C MMe OH 1)L f.p. 195 197€.

U228 5.c0 1.0 3l MRl (400 )MHZ( S@D.Glz , ,HL H

6), 5. MHa) (s4.188,16ddR, 7-18) H2 4 DA BE-QOH;

NH) 3. 82J=( dt2,. 0, ,B-5)4, H3z., 714M(,s ,33 15861, HIBH,

H-2p%, 3J3351Qq.t8§ Hzi,2.1{H),, 3H)B582m,0219H)J, 1. 26 (

= 6.0 He&),, 3JH.20, 4H), 1190, (B59B.H§dHz, 3H,

H27), O0.TH) (s0. 3@H(BC, NMR, (101 3)MiHZz1,4 0CDIGI,

122.03, 109.48, 102.08, 94.70, 81.00, 77.7

49.51, 41.83, 40.47, 39.99, 38.44, 37.50, ¢

29. 02, 21.11, 19. 64718 RIMBS. 2c6a, Izl W FBobt+HAL 6 . 5 2,

544. 4002,4004nd: 544.
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To a so%@td®mg,0of0. 066 mmol
equiv) in drg= DCM nindo.l6/6mlml
was added CbzCIl (11.3ul, O.

dropwi K¢ dtol DosMed 4py7 Elt
o O. M&agb. 0 equi v). The resul
0§ \op? was stirred at room temper
o/$272‘ 10 quenched with sataurTalteed agq
aqgueous extyrractwads with EtO
t he combi ned organic |l ayer wass wWAs hed Wi

concentrati on ahe residud wasepdrifie@ byesdicaugel eqglumrn
chromatographypetroleumEtOAc 4: td gfford thelO(48mg, 98% a s wsha ltied

Analytical data forl0: (=R 0 .pdr6leur@fEtOAc 3. . f.p. 150- 152 €. [Jp2 2

110c 7 1( 0 3)i'th NCMRI ( 400 3MHz71. 7408 @| -P5hH,, i 5. 36
5.25(mp;CHRNh)HI14H.. 0856 .H8z, HH),, 4J517 .(2 ,Hz, 1H,
H-4) , 4.38 1(4d.d8,, 7-3p, H£J)23MHZ i), @&-30, H&., 13 H,
(da= 13. 2, 6-5)4, H3Z,.58H, 206,) ,H 3= 361 .(2 ,Hz, 1H)
2.56. 0/, 26HYF1634 Hi&, DHI¥1Igx, GHIG. §d,
Hz, 2H, ,HO.-CTH) (sO0. BEHYE, NMR, (10103MHz, CDC
149.94, 140.67, 134.58, 128. 93, 128.90, 12
69.70, 67.07, 64.28, 62.32,98B6.38,9583.838, 4¢
32.29, 32.06, 31.63, 31.60, 30.52, 30.03, ~
14. HRMS calsblssNNiOgSr G4+ N6 2662, fo28: 7

Prepared froml O(1 5mg , 0 2;hm9 lwith

TBAOAc (30.5 mg, 0.1 mmol, 5.0 equiv)
accordingtacGe ner al P rtogiveldlur e C
(13 mg, ¥% vyield)as whi .tAealytead | i d
data forllb: (=R 40FpetroleumEtOACc3: . 1)

comny O m.p. 148-150€ . [Jo2%1 2 9¢, 0 1(. 4 3)i.n CHCI
?ﬁ IH NMR (400 3MHz7i 7CIRaH,
oA 11b 5H-Ph) , 6.J28.Hgzd,-NH), 5.31 ,

(d
J= 4.0 H&), 150=1H2(d,-Hz, 1H,
CHR , 5.J6312d4 HHzZCHBH, 4. 8§8-4)(,s,4 .18 1(4d.ds,,
7.2 Hz-16)LH, 4J42Q, P&z, Hi5H, 23. 80 HIB), 3.52
i3.64Mm 2, ,H3= 3150 .(8t ,Hzil.18HBY m, 228600A)2,. 11 (s,
1.070=(6, 84,H46),, 1.0019k, OHOBHZ dHZ7) 3 HQ. H7
(s, -C3, O.76CH)SE MNMR (100 sMHz170@CDICd, 155.6
140. 46, 136.88,28128.,62,221D2F.,48,09. 49, 95. 1¢
67.05, 66.85, 62.30, 61.39, 56.69, 50.27, 4
32.27, 32.05, 31.61, 31.59, 30.50, 29.80, 2
16. 48 HRIMS. c3a.litdsNNGD M+ N:a]742. 4306, .found: 74
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Prepared fromL (2 Omg , 0 26BYmo9g wi t h
KSAc(15. 4mg, 0. 135mmol , !
accordingtatGe ner al P nogiwvedtur e C
(18.8mg, A% yield)a s wh i.Analytisab | i d
dataforllc (=R S0%petroleumEtOACc3: . 1)
0 m.p. 9597€ .[Up?%1 1 9¢c, 7 1( 5 3)itth CHCI
C% NMR (400 MMiz ,h470iCD.CA 6n,
5HPh) , 6J3®BHELd,-NHH, 5. 30 (d,
J= 4.0 H&), 1H~2H2(HA, Hz, 1H,
-CHR , 5J6312d4,-GHR , 18J892 (d, HiY),, 144,433
(m, 2HH5)H 3, 9HBY, 3. 7H4)(,s ., M4BEH, 3.35 (t,
J= 10.9 Hz, 1$k&),, 2213362368¢ m, 3 BEH4H.z1, ., H31H ( d,
6), 1.0019s, BH9OBHZAdHZT7) 3HQ. - BH) (s0. B&#H, (s, 3
-CH)L€ NMR (101 MHZA,93CDAl, 155. 47, 140.46, 17
128.29, 122.04, 109.50, 95.33, 81.01, 76.7
49. 40, 47.96,6,4138.156,40374.745,393M™. 09, 32.27,
30.65, 30.51, 29.83, 29.01, BRM®S4call®. 6#o0r
CiHleNNa® [ MENa7l58. 4060, .found: 758.4058

SAc 11c

Prepared fromL O(1 5mg , 0 2hm 9 Mith

NaN3( 6mdé, O. 1 mmoaktcordifyg. O equi
toGener al P rtogiveldd (12 mg, C

87 yield)a s wh i.tAmalytisabdata fibr

11d =R O .pd&r8leurfEtOAc 3: . th.p.

1107 112€ .[Up?%1 1 5¢, 0 1( 2 3)i'h CHCI

(0)
C% NMR (400 MHz, 7iCADIE 0n,
5HPh), 63 37%. § d¥i),, 19,31 (d,
Ns "d J= 4.0 H&), 1H=1@2(d, Hz, 1H,

.CHPh), JB. A2.@d €HPh)H, B. B0 2( BHY, MHB9 (dd,
= 14.2, 7-16) Hz4J=1873( &d, B8-3)4, Hiz., 0BM4H,s ,3 . 15H,
i3.8M, 4H), 0B,3R6H)J= 6. B1H®d, AH,0019)s, 3H,
0.95=(d, 2 H27) 3HBHBH) (s0. 7TE€H(EL, NMR, (100
MHz, #§DC155.68, 140.35, 136.74, 128.76, 12!
76.76, 67.06, 66.91, 62.31, 61.94, 61.47, &
37.44, 37.08, 3.2512,7,2%.2820,5,2%B.1026,1,28.062, 21
16. 49 ,HRIMS 7c3a ls HssNaNBQu | M@N: 2 32454 f o2 5280 7
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9. NMR Spectra

Fi gultld SMR spedat Chsl 9400 MHz)

Fi gurl€NMR. specdtdr OmClof00 MHz)
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