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1. GHQHUDOV 
GHQHUDO; IQ geQeUal, UeacWiRQV ZeUe caUUied RXW XQdeU aQ aUgRQ aWmRVSheUe, XQleVV QRWed 
RWheUZiVe. ReageQW gUade VRlYeQWV (1,2-dichlReWhaQe, S\UidiQe, WUieWh\lamiQe) ZeUe diVWilled SUiRU 
WR XVe. ReacWiRQV ZeUe mRQiWRUed b\ WhiQ la\eU chURmaWRgUaSh\ XViQg MeUck Silica Gel 60 F254 
SlaWeV. FlaVh chURmaWRgUaSh\ ZaV SeUfRUmed XViQg flaVh Vilica gel 60N (VSheUical QeXWUal, SaUWicle 
Vi]e 40±50 �m) SXUchaVed fURm KaQWR Chemical CR. IQc. FlaVh gel SeUmeaWiRQ chURmaWRgUaSh\ 
ZaV SeUfRUmed XViQg SeShade[ LH-20 SXUchaVed fURm GlRbal ScieQceV TechQRlRgieV JaSaQ CR. 
LWd. 
 
IQVWUXPHQWDWLRQ; NMR VSecWUa ZeUe UecRUded 500 MH] BUXkeU AYaQce III, RSeUaWiQg aW 500 
MH] fRU 1H NMR, aQd 125 MH] fRU 13C NMR. Chemical VhifWV ZeUe UeSRUWed iQ Whe Vcale UelaWiYe 
WR CHCl3 (į 7.26 SSm fRU 1H NMR, į 77.16 SSm fRU 13C NMR), CH3OH (į 3.31 SSm fRU 1H NMR, 
į 49.00 SSm fRU 13C NMR), aceWRQe (į 2.05 SSm fRU 1H NMR, į 29.84 SSm fRU 13C NMR) aV aQ 
iQWeUQal UefeUeQce. SSliWWiQg SaWWeUQV aUe deVigQaWed aV V: ViQgleW, d: dRXbleW, W: WUiSleW, T: TXaUWeW, 
bU: bURadeQiQg, m: mXlWiSleW. High-UeVRlXWiRQ maVV VSecWURmeWU\ (HRMS) ZaV RbWaiQed ZiWh 
BUXkeU MicURTOF II. Middle SUeVVXUe liTXid chURmaWRgUaSh\ (MPLC) ZaV SeUfRUmed RQ 
Yama]eQ, EPCLC-W-PUeS 2XY A-T\Se eTXiSSed ZiWh RI aQd UV deWecWRUV. Rec\cliQg 
SUeSaUaWiYe gel SeUmeaWiRQ chURmaWRgUaSh\ (GPC) ZaV SeUfRUmed XViQg LabRACE LC-5060 
(JaSaQ AQal\Wical IQdXVWU\ CR. IQc.) ZiWh JAIGEL-2HR cRlXmQ. 
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2. 6\QWKHVLV RI DRQRU 11 
6FKHPH 61. 6XPPDU\ RI V\QWKHWLF URXWH RI GRQRU 11 

 

XaQWhaWe 61 ZaV SUeSaUed XViQg UeSRUWed SURcedXUe.1,2 DRQRUV 11D, 11E, aQd 11G ZeUe V\QWheVi]ed 
XViQg a SURWRcRl deYelRSed iQ RXU gURXS.3 S\QWheWic SURcedXUe Rf dRQRU 11F iV UeSRUWed belRZ; 
 
 
CRPSRXQG 62 

 
TR a VRlXWiRQ Rf 61 (212 mg, 0.746 mmRl, 1.0 eTXiY) iQ DMF (1.5 mL, 0.5 M) ZaV 

VXbVeTXeQWl\ added 8,8-dimeWhR[\SeQWadecaQe (1.02 g, 3.73 mmRl, 5.0 eTXiY) aQd (�)-10-
camShRUVXlfRQic acid (34.6 mg, 0.149 mmRl, 0.2 eTXiY) aW 0 �C. AfWeU VWiUUiQg fRU 2 h aW URRm 
WemSeUaWXUe, Whe VRlXWiRQ ZaV cRRled WR 0 �C aQd dilXWed ZiWh he[aQe/EWOAc (4/1, 20 mL) aQd 
TXeQched ZiWh VaWXUaWed aTXeRXV NaHCO3 (20 mL). AfWeU VeSaUaWiQg la\eUV, Whe aTXeRXV la\eU 
ZaV e[WUacWed ZiWh he[aQe/EWOAc (4/1, 2 [ 20 mL). The cRmbiQed RUgaQic e[WUacWV ZeUe ZaVhed 
ZiWh ZaWeU (50 mL), dUied RYeU Na2SO4, cRQceQWUaWed XQdeU UedXced SUeVVXUe. The UeVidXe ZaV 
SXUified b\ Vilica gel cRlXmQ chURmaWRgUaSh\ (elXeQW: he[aQe/EWOAc = 10/1 WR 3/1) WR giYe 4,6-
SURWecWed [aQWhaWe 62 aV a ZhiWe amRUShRXV VRlid (124 mg, 41%). [Į]D

26 ±36.11 (c 1.65, CHCl3); 
1H NMR (500 MH], CDCl3): į 5.39 (d, J = 10.2 H], 1H, H1), 4.67 (m, 2H, SCSOCH2CH3), 3.93 
(dd, J = 10.7, 5.3 H], 1H, H6eT), 3.74 (dd, J = 8.7, 8.6 H], 1H, H3), 3.72 (dd, J = 10.7, 10.4 H], 
1H, H6a[), 3.64 (dd, J = 10.2, 8.6 H], 1H, H2), 3.53 (dd, J = 9.4, 8.7 H], 1H, H4), 3.40 (ddd, J = 
10.4, 9.4, 5.3 H], 1H, H5), 2.88 (bU V, 1H, -OH), 2.80 (bU V, 1H, -OH), 1.89 (m, 1H, HAlk\l), 1.73 
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(m, 1H, HAlk\l), 1.59 (m, 2H, HAlk\l), 1.43 (W, J = 7.1 H], 3H, SCSOCH2CH3), 1.38 (m, 2H, 
HAlk\l), 1.22±1.33 (m, 18H, HAlk\l), 0.88 (dd, J = 6.8, 6.3 H], 6H, HAlk\l); 13C NMR (125 
MH], CDCl3): į 210.1 (SCSOCH2CH3), 102.9 (aceWal(4�)), 88.3 (C1), 75.9 (C3), 72.4 (C4), 72.2 
(C2), 71.9 (C5), 70.8 (SCSOCH2CH3), 61.5 (C6), 38.5 (CAlk\l), 32.0 (CAlk\l), 31.9 (CAlk\l), 
30.0 (2C, CAlk\l), 29.49 (CAlk\l), 29.46 (CAlk\l), 29.3 (CAlk\l), 23.9 (CAlk\l), 22.81 (CAlk\l), 
22.78 (2C, CAlk\l), 14.2 (2C, CAlk\l), 13.9 (SCSOCH2CH3); HRMS-ESI (m/]): [M+Na]+ calcd 
fRU C24H44NaO6S2, 515.2472; fRXQd, 515.2472. 
 
 
DRQRU 11F 

 

TR a VRlXWiRQ Rf 62 (288 mg, 0.584 mmRl, 1.0 eTXiY) iQ CH2Cl2 (5.6 mL) ZaV VeTXeQWiall\ 
added S\UidiQe (280 �L, 3.5 mmRl, 6.0 eTXiY), 4-dimeWh\lamiQRS\UidiQe (DMAP, 143 mg, 1.17 
mmRl, 2.0 eTXiY) aQd WUiShRVgeQe (0.06 M iQ CH2Cl2, 5.9 mL, 350 �mRl, 0.6 eTXiY) aW 0 �C. AfWeU 
VWiUUiQg fRU 2 h aW 0 �C, Whe VRlXWiRQ ZaV TXeQched ZiWh 10% aTXeRXV H2SO4 (20 mL) aW 0 �C. 
AfWeU VeSaUaWiQg la\eUV, Whe aTXeRXV la\eU ZaV e[WUacWed ZiWh CH2Cl2 (2 [ 20 mL). The cRmbiQed 
RUgaQic e[WUacWV ZeUe ZaVhed ZiWh VaWXUaWed aTXeRXV NaHCO3 (50 mL), dUied RYeU Na2SO4, 
cRQceQWUaWed XQdeU UedXced SUeVVXUe. The UeVidXe ZaV SXUified b\ MPLC (cRlXmQ: Yama]eQ, 
ULTRA PACK Silica-40B, elXeQW: he[aQe/EWOAc = 1/0 WR 9/1) WR giYe 9F aV a cRlRUleVV Ril (124 
mg, 41%). [Į]D

25 ±17.05 (c 0.63, CHCl3); 1H NMR (500 MH], CDCl3): į 5.84 (d, J = 10.3 H], 
1H, H1), 4.68 (T, J = 7.1 H], 2H, SCSOCH2CH3), 4.44 (dd, J = 10.6, 9.9 H], 1H, H3), 4.20 (dd, 
J = 10.6, 10.3 H], 1H, H2), 4.09 (dd, J = 9.9, 9.0 H], 1H, H4), 3.95 (dd, J = 10.8, 5.2 H], 1H, 
H6eT), 3.85 (dd, J = 10.8, 10.0 H], 1H, H6a[), 3.51 (ddd, J = 10.0, 9.0, 5.2 H], 1H, H5), 1.87 (m, 
1H, HAlk\l), 1.76 (m, 1H, HAlk\l), 1.59 (m, 2H, HAlk\l), 1.43 (W, J = 7.1 H], 3H, SCSOCH2CH3), 
1.37 (m, 2H, HAlk\l), 1.22±1.32 (m, 18H, HAlk\l), 0.88 (m, 6H, HAlk\l); 13C NMR (125 MH], 
CDCl3): į 207.9 (SCSOCH2CH3), 152.5 (-C=O), 103.3 (aceWal(4�)), 84.5 (C1), 82.0 (C3), 76.8 
(C2), 74.5 (C5), 71.3 (SCSOCH2CH3), 71.0 (C4), 61.3 (C6), 38.1 (CAlk\l), 31.92 (CAlk\l), 31.88 
(CAlk\l), 29.9 (CAlk\l), 29.8 (CAlk\l), 29.6 (CAlk\l), 29.4 (CAlk\l), 29.3 (CAlk\l), 23.7 
(CAlk\l), 22.76 (CAlk\l), 22.73 (CAlk\l), 22.66 (CAlk\l), 14.2 (2C, CAlk\l), 13.8 
(SCSOCH2CH3); HRMS-ESI (m/]): [M+Na]+ calcd fRU C25H42NaO7S2, 541.2264; fRXQd, 
515.2248. 
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3. 6\QWKHVLV RI AFFHSWRU 12 
6FKHPH 62. 6XPPDU\ RI V\QWKHWLF URXWHV WR FHUDPLGH DFFHSWRU 12 
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CRmSRXQdV 12D aQd 64 ZeUe V\QWheVi]ed XViQg UeSRUWed SURcedXUe.4,5 S\QWheWic SURcedXUeV Rf 
acceSWRUV 12E-N aUe VhRZQ belRZ; 
 
 
CRPSRXQG 63 

 
CRPSRXQG 12D (541 mg, 1.19 mmRl, 1.0 eTXiY) ZaV diVVRlYed iQ WUiflXRURaceWic acid aQd ZaWeU 
(TFA/H2O = 10:3, 11.9 mL, 0.1 M). AfWeU VWiUUiQg fRU 1.5 h aW URRm WemSeUaWXUe, Whe UeVXlWiQg 
VRlXWiRQ ZaV cRQceQWUaWed XQdeU UedXced SUeVVXUe aQd cR-eYaSRUaWed ZiWh WRlXeQe WhUee WimeV WR 
UemRYe UeVidXal ZaWeU WR giYe SUimaU\ amiQe. 
    The cUXde mi[WXUe ZaV diVVRlYed iQ WRlXeQe (11.7 mL, 0.1 M) XQdeU AU aWmRVSheUe. TR Whe 
VRlXWiRQ ZaV added ShWhalic aQh\dUide (176 mg, 1.19 mmRl, 1.0 eTXiY) aQd WUieWh\lamiQe (165 
�L, 1.19 mmRl, 1.0 eTXiY) aW 0 �C. AfWeU VWiUUiQg fRU 5 h XQdeU UeflX[ cRQdiWiRQ ZiWh DeaQ-SWaUk 
WUaS, Whe VRlXWiRQ ZaV cRRled WR 0 �C aQd TXeQched ZiWh VaWXUaWed aTXeRXV NH4Cl (20 mL). AfWeU 
VeSaUaWiQg la\eUV, Whe aTXeRXV la\eU ZaV e[WUacWed ZiWh EWOAc (2 [ 20 mL). The cRmbiQed RUgaQic 
e[WUacWV ZeUe dUied RYeU Na2SO4 aQd cRQceQWUaWed XQdeU UedXced SUeVVXUe. The UeVidXe ZaV 
SXUified b\ MPLC (cRlXmQ: Yama]eQ, ULTRAPACK Silica-40B, elXeQW: he[aQe/aceWRQe = 7/1 WR 
2/1) WR giYe cRmSRXQd 63 aV a ZhiWe amRUShRXV VRlid (379 mg, 72%). [Į]D

31 ±50.06 (c 0.91, 
CHCl3); 1H NMR (500 MH], CDCl3): į 7.86 (dd, J = 5.4, 3.0 H], 2H, HPhWh), 7.74 (dd, J = 5.4, 
3.0 H], 2H, HPhWh), 6.26 (ddd, J = 17.1, 10.4, 7.3 H], 1H, VShH1), 5.29 (ddd, J = 10.4, 1.3, 1.1 
H], 1H, H2C=C-), 5.24 (ddd, J = 17.1, 1.3, 1.1 H], 1H, H2C=C-), 5.22 (ddd, J = 7.3, 2.6, 1.3 H], 
1H, VShH2), 4.14 (d, J = 2.0 H], 1H, 3-OH), 3.89 (ddd, J = 6.5, 2.6, 2.0 H], 1H, VShH3), 3.64 
(dddd, J = 8.8. 6.5, 6.1, 3.2 H], 1H, VShH4), 1.88 (bUd, J = 3.2 H], 1H, 4-OH), 1.80±1.71 (m, 1H, 
VShH5), 1.55±1.44 (m, 2H, VShH5 aQd VShHAlk\l), 1.33±1.22 (m, 23H, VShHAlk\l), 0.88 (W, J = 
6.9 H], 3H, VShH18); 13C NMR (125 MH], CDCl3): į 169.0 (2C, -NC(O)PhWh), 134.5 (2C, CPhWh), 
131.8 (2C, CPhWh), 131.4 (VShC2), 123.8 (2C, CPhWh), 119.4 (H2C=C-), 76.9 (VShC3), 72.5 
(VShC4), 55.8 (VShC1), 33.0 (VShC5), 32.1 (VShCAlk\l), 29.83 (3C, VShCAlk\l), 29.80 
(VShCAlk\l), 29.79 (VShCAlk\l), 29.76 (VShCAlk\l), 29.74 (VShCAlk\l), 29.72 (VShCAlk\l), 
29.5 (VShCAlk\l), 25.6 (VShCAlk\l), 22.8 (VShCAlk\l), 14.3 (VShC18); HRMS-ESI (m/]): 
[M+Na]+ calcd fRU C27H41NaNO4, 466.2928; fRXQd, 466.2926. 
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AFFHSRU 12G 

 
TR a VRlXWiRQ Rf 63 (70 mg, 0.158 mmRl, 1.0 eTXiY) iQ CH2Cl2 (1.48 mL, 0.1 M) ZaV 

VXbVeTXeQWl\ added 2,2-dimeWhR[\SURSaQe (96.6 �L, 0.79 mmRl, 5.0 eTXiY) aQd (�)-10-
camShRUVXlfRQic acid (7.34 mg, 0.032 mmRl, 0.2 eTXiY) aW 0 �C. AfWeU VWiUUiQg fRU 2 h aW URRm 
WemSeUaWXUe, Whe VRlXWiRQ ZaV cRRled WR 0 �C aQd TXeQched ZiWh VaWXUaWed aTXeRXV NaHCO3 (5 
mL). AfWeU VeSaUaWiQg la\eUV, Whe aTXeRXV la\eU ZaV e[WUacWed ZiWh CH2Cl2 (2 [ 5 mL). The 
cRmbiQed RUgaQic e[WUacWV ZeUe dUied RYeU Na2SO4 aQd cRQceQWUaWed XQdeU UedXced SUeVVXUe. The 
UeVidXe ZaV SXUified b\ MPLC (cRlXmQ: Yama]eQ, ULTRAPACK Silica-40A, elXeQW: 
he[aQe/EWOAc = 49/1 WR 3/1) WR giYe cRmSRXQd 12G aV a cRlRUleVV Ril (75.3 mg, TXaQW). [Į]D

29 ±
45.29 (c 0.74, CHCl3); 1H NMR (500 MH], CDCl3): į 7.84 (dd, J = 5.5, 3.1 H], 2H, HPhWh), 7.73 
(dd, J = 5.5, 3.1 H], 2H, HPhWh), 6.26 (ddd, J = 17.2, 10.3, 7.1 H], 1H, VShH1), 5.22 (d, J = 10.3 
H], 1H, H2C=C-), 5.19 (d, J = 17.2 H], 1H, H2C=C-), 5.04 (dd, J = 10.2, 5.2 H], 1H, VShH3), 
4.83 (dd, J = 10.2, 7.1 H], 1H VShH2), 4.06 (ddd, J = 10.1, 5.2, 4.0 H], 1H, VShH4), 1.62±1.53 
(m, 1H, VShH5), 1.48 (V, 3H, aceWRQide(-CH3)), 1.46±1.39 (m, 1H, VShH5), 1.37 (V, 3H, 
aceWRQide(-CH3)), 1.32±0.98 (m, 24H, VShHAlk\l), 0.87 (W, J = 6.8 H], 3H, VShH18); 13C NMR 
(125 MH], CDCl3): į 167.9 (2C, -NHC(O)PhWh), 134.3 (2C, CPhWh), 133.9 (VShC1), 131.8 (2C, 
CPhWh), 123.6 (2C, CPhWh), 118.3 (H2C=C-), 108.4 (aceWRQide(4�)), 78.0 (VShC4), 75.0 (VShC3), 
53.1 (VShC2), 32.1 (VShCAlk\l), 29.81 (VShCAlk\l), 29.79 (2C, VShCAlk\l), 29.74 (VShCAlk\l), 
29.72 (VShCAlk\l), 29.58 (VShCAlk\l), 29.56 (VShCAlk\l), 29.49 (2C, VShCAlk\l), 28.8 (VShC5), 
28.5 (aceWRQide(-CH3)), 26.4 (VShC6), 26.1 (aceWRQide(-CH3)), 22.8 (VShCAlk\l), 14.2 (VShC18); 
HRMS-ESI (m/]): [M+Na]+ calcd fRU C30H45NaNO4, 506.3241; fRXQd, 506.3249. 
 
 
AFFHSWRU 12H  

 
TR a VRlXWiRQ Rf diRl 63 (60 mg, 0.135 mmRl, 1.0 eTXiY) iQ CH2Cl2 (558 �L, 0.2 M) ZaV 

VXbVeTXeQWl\ added 4-dimeWh\lamiQRS\UidiQe (DMAP, 1.65 mg, 0.0135 mmRl, 0.1 eTXiY), 
S\UidiQe (54.3 �L, 0.675 mmRl, 5.0 eTXiY) aQd beQ]R\l chlRUide (62.7 �L, 0.54 mmRl, 4.0 eTXiY) 
aW 0 �C. AfWeU VWiUUiQg fRU 14 h aW URRm WemSeUaWXUe, Whe UeacWiRQ VRlXWiRQ ZaV added DMAP (24.8 
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mg, 0.203 mmRl, 1.5 eTXiY) aQd beQ]R\l chlRUide (30 �L, 0.203 mmRl, 1.5 eTXiY) aW 0 �C eYeU\ 
6 h XQWil cRQVXmiQg diRl 63 WhaW ZaV mRQiWRUed b\ TLC (TRWall\ DMAP (4.6 eTXiY) aQd beQ]R\l 
chlRUide (8.5 eTXiY) ZeUe added iQ WhiV caVe). The UeVXlWiQg VRlXWiRQ ZaV dilXWed ZiWh EW2O (5 mL), 
aQd TXeQched ZiWh VaWXUaWed aTXeRXV NaHCO3 (5 mL) aW 0 �C. AfWeU VeSaUaWiQg la\eUV, Whe 
aTXeRXV la\eU ZaV e[WUacWed ZiWh EW2O (2 [ 5 mL). The cRmbiQed RUgaQic e[WUacWV ZeUe dUied RYeU 
Na2SO4 aQd cRQceQWUaWed XQdeU UedXced SUeVVXUe. The UeVidXe ZaV SXUified b\ MPLC (cRlXmQ: 
Yama]eQ, ULTRAPACK Silica-30A. elXeQW: he[aQe/EWOAc = 12/1 WR 3/1) WR giYe biV-beQ]RaWe 
12H aV a cRlRUleVV Ril (75.5 mg, 86%). [Į]D

29 +26.39 (c 0.51, CHCl3); 1H NMR (500 MH], CDCl3): 
į 8.05 (dd, J = 8.4, 1.3 H], 2H, HB]), 7.97 (dd, J = 8.4, 1.3 H], 2H, HB]), 7.81 (dd, J = 5.5, 3.1 
H], 2H, HPhWh), 7.69 (dd, J = 5.5, 3.1 H], 2H, HPhWh), 7.59 (dddd, J = 7.9, 7.0, 1.3, 1.3 H], 1H, 
HB]), 7.52 (dddd, J = 7.1, 1.3 H], 1H, HB]), 7.47 (dd, J = 7.6, 7.4 H], 2H, HB]), 7.38 (dd, J = 
7.6, 7.4 H], 2H, HB]), 6.43 (ddd, J = 17.1, 10.1, 8.7 H], 1H, VShH1), 6.14 (dd, J = 8.2, 4.5 H], 
1H, VShH3), 5.37 (ddd, J = 7.9, 6.0, 4.5 H], 1H, VShH4), 5.31 (ddd, J = 17.1, 1.0, 0.9 H], 1H, 
H2C=C-), 5.21 (d, J = 10.1 H], 1H, H2C=C-), 5.14 (dd, J = 8.7, 8.2 H], 1H, VShH2), 1.82 (dd, J 
= 7.9, 7.5 H], 1H, VShH5), 1.80 (dd, J = 8.1, 6.0 H], 1H, VShH5), 1.40±1.10 (m, 24H, VShHAlk\l), 
0.87 (W, J = 6.9 H], 3H, VShH18); 13C NMR (125 MH], CDCl3): į 167.6 (2C, -NC(O)PhWh), 165.8 
(-OC(O)Ph), 165.5 (-OC(O)Ph), 134.3 (2C, CPhWh), 133.3 (CB]), 133.1 (CB]), 131.9 (2C, CPhWh), 
131.7 (VShC1), 130.00 (CB]), 129.96 (3C, CB]), 129.90 (2C, CB]), 128.6 (2C, CB]), 128.4 (2C, 
CB]), 123.6 (2C, CPhWh), 121.1 (H2C=C-), 73.4 (VShC4), 72.5 (VShC3), 54.5 (VShC2), 32.1 
(VShCAlk\l), 29.81 (VShCAlk\l), 29.78 (2C, VShCAlk\l), 29.76 (VShCAlk\l), 29.68 (2C, 
VShCAlk\l), 29.59 (VShCAlk\l), 29.49 (VShCAlk\l), 29.43 (2C, VShCAlk\l), 25.3 (VShCAlk\l), 
22.8 (VShCAlk\l), 14.3 (VShC18); HRMS-ESI (m/]): [M+Na]+ calcd fRU C41H49NaNO6, 674.3452; 
fRXQd, 674.3458. 
 
 
AFFHSWRU 12I 

 

TR a VRlXWiRQ Rf diRl 63 (120 mg, 0.264 mmRl, 1.0 eTXiY) iQ CH2Cl2 (2.37 mL, 0.1 M) ZaV 
VXbVeTXeQWl\ added 2,6-lXWidiQe (123 �L, 1.06 mmRl, 4.0 eTXiY) aQd WUimeWh\lVil\l 
WUiflXRURmeWhaQeVXlfRQaWe (143 �L, 0.792 mmRl, 3.0 eTXiY) aW 0 �C. AfWeU VWiUUiQg fRU 5 miQ aW 
0 �C, Whe VRlXWiRQ ZaV dilXWed ZiWh CH2Cl2 (5 mL) aQd TXeQched ZiWh VaWXUaWed aTXeRXV NaHCO3 

(10 mL). AfWeU VeSaUaWiQg la\eUV, Whe aTXeRXV la\eU ZaV e[WUacWed ZiWh CH2Cl2 (2 [ 10 mL). The 
cRmbiQed RUgaQic e[WUacWV ZeUe dUied RYeU Na2SO4 aQd cRQceQWUaWed XQdeU UedXced SUeVVXUe. The 
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UeVidXe ZaV SXUified b\ MPLC (cRlXmQ: Yama]eQ, ULTRAPACK Silica-40B, elXeQW: 
he[aQe/EWOAc = 1/0 WR 9/1) WR giYe Vil\l eWheU 12I aV a cRlRUleVV Ril (137 mg, 88%). [Į]D

31 +2.75 
(c 1.02, CHCl3); 1H NMR (500 MH], CDCl3): į 7.84 (dd, J = 5.5, 3.1 H], 2H, HPhWh), 7.72 (dd, 
J = 5.5, 3.1 H], 2H, HPhWh), 6.22 (ddd, J = 16.8, 10.7, 7.7 H], 1H, VShH1), 5.174 (ddd, J = 10.7, 
1.1, 1.0 H], 1H, H2C=C-), 5.166 (ddd, J = 16.8, 1.1, 1.0 H], 1H, H2C=C-), 4.66 (dddd, J = 9.5, 
7.7, 1.0, 1.0 H], 1H, VShH2), 4.41 (dd, J = 9.5, 1.6 H], 1H, VShH3), 3.42 (dW, J = 9.6, 1.8, 1.6 H], 
1H, VShH4), 1.51±1.41 (m, 1H, VShH5), 1.38±0.99 (m, 25 H, VShHAlk\l), 0.88 (W, J = 6.8 H], 3H, 
VShH18), 0.15 (V, 9H, Si-CH3), 0.02 (V, 9H, Si-CH3); 13C NMR (125 MH], CDCl3): į 167.8 (2C, 
-NHC(O)PhWh), 134.2 (2C, CPhWh), 134.1 (VShC1), 132.0 (2C, CPhWh), 123.4 (2C, CPhWh), 118.6 
(H2C=C-), 75.7 (VShC3), 73.6 (VShC4), 55.8 (VShC2), 32.1 (VShCAlk\l), 30.6 (VShC5), 29.86 
(VShCAlk\l), 29.84 (3C, VShCAlk\l), 29.77 (3C, VShCAlk\l), 29.70 (VShCAlk\l), 29.5 
(VShCAlk\l), 26.3 (VShCAlk\l), 22.8 (VShCAlk\l), 14.3 (VShC18), 0.8 (3C, Si-CH3), 0.5 (3C, Si-
CH3); HRMS-ESI (m/]): [M+Na]+ calcd fRU C33H57NaNO4Si2, 610.3718; fRXQd, 610.3727. 
 
 

AFFHSWRU 12J 

 
TR a VRlXWiRQ Rf diRl 63 (100 mg, 0.225 mmRl, 1.0 eTXiY) iQ CH2Cl2 (2.00 mL, 0.1 M) ZaV 

VXbVeTXeQWl\ added 2,6-lXWidiQe (104 �L, 0.900 mmRl, 4.0 eTXiY) aQd WUieWh\lVil\l 
WUiflXRURmeWhaQeVXlfRQaWe (151 �L, 0.675 mmRl, 3.0 eTXiY) aW 0 �C. AfWeU VWiUUiQg fRU 45 miQ aW 
URRm WemSeUaWXUe, Whe VRlXWiRQ ZaV dilXWed ZiWh CH2Cl2 (5 mL) aQd TXeQched ZiWh VaWXUaWed 
aTXeRXV NaHCO3 (10 mL). AfWeU VeSaUaWiQg la\eUV, Whe aTXeRXV la\eU ZaV e[WUacWed ZiWh CH2Cl2 
(2 [ 10 mL). The cRmbiQed RUgaQic e[WUacWV ZeUe dUied RYeU Na2SO4 aQd cRQceQWUaWed XQdeU 
UedXced SUeVVXUe. The UeVidXe ZaV SXUified b\ MPLC (cRlXmQ: Yama]eQ, ULTRAPACK Silica-
40B, elXeQW: he[aQe/EWOAc = 1/0 WR 9/1) WR giYe Vil\l eWheU 12J aV a cRlRUleVV Ril (146 mg, 96%). 
[Į]D

31 ±13.59 (c 0.53, CHCl3); 1H NMR (500 MH], CDCl3): į 7.83 (dd, J = 5.5, 3.1 H], 2H, 
HPhWh), 7.71 (dd, J = 5.5, 3.1 H], 2H, HPhWh), 6.28 (ddd, J = 17.4, 10.0, 7.9 H], 1H, VShH1), 
5.166 (ddd, J = 17.4, 1.2, 1.0 H], 1H, H2C=C-), 5.165 (ddd, J = 10.0, 1.2, 1.0 H], 1H, H2C=C-), 
4.69 (dddd, J = 9.8, 7.9, 1.0, 1.0 H], 1H, VShH2), 4.45 (dd, J = 9.8, 1.1 H], 1H, VShH3), 3.50±
3.46 (m, 1H, VShH4), 1.46±1.08 (m, 26H, VShHAlk\l), 0.99 (dd, J = 8.0, 7.9 H], 9H, Si-CH2CH3), 
0.88 (dd, J = 7.1, 6.9 H], 3H, VShH18), 0.86 (dd, J = 8.0, 7.9 H], 9H, Si-CH2CH3), 0.71±0.64 (m, 
6H, Si-CH2CH3), 0.54±0.48 (m, 6H, Si-CH2CH3); 13C NMR (125 MH], CDCl3): į167.8 (2C, -
NHC(O)PhWh), 134.2 (4C, CPhWh), 132.1 (VShC1), 123.3 (2C, CPhWh), 118.7 (H2C=C-), 75.4 
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(VShC3), 74.5 (VShC4), 55.7 (VShC2), 32.1 (VShCAlk\l), 31.7 (VShCAlk\l), 30.0 (VShCAlk\l), 
29.86 (3C, VShCAlk\l), 29.84 (VShCAlk\l), 29.79 (VShCAlk\l), 29.76 (VShCAlk\l), 29.6 
(VShCAlk\l), 29.5 (VShCAlk\l), 26.5 (VShCAlk\l), 22.9 (VShCAlk\l), 14.3 (VShC18), 7.12 (3C, 
Si-CH2CH3), 7.07 (3C, Si-CH2CH3), 5.4 (3C, Si-CH2CH3), 5.2 (3C, Si-CH2CH3); HRMS-ESI 
(m/]): [M+Na]+ calcd fRU C39H69NaNO4Si2, 694.4657; fRXQd, 694.4661. 
 
 
AFFHSWRU 12K 

 

TR a VRlXWiRQ Rf diRl 63 (142 mg, 0.32 mmRl, 1.0 eTXiY) iQ CH2Cl2 (2.83 mL, 0.1 M) ZaV 
VXbVeTXeQWl\ added 2,6-lXWidiQe (148 �L, 1.28 mmRl, 4.0 eTXiY) aQd WerW-bXW\ldimeWh\lVil\l 
WUiflXRURmeWhaQeVXlfRQaWe (221 �L, 0.96 mmRl, 3.0 eTXiY) aW 0 �C. AfWeU VWiUUiQg fRU 4 h aW URRm 
WemSeUaWXUe, Whe VRlXWiRQ ZaV dilXWed ZiWh CH2Cl2 (5 mL) aQd TXeQched ZiWh VaWXUaWed aTXeRXV 
NaHCO3 (10 mL). AfWeU VeSaUaWiQg la\eUV, Whe aTXeRXV la\eU ZaV e[WUacWed ZiWh CH2Cl2 (2 [ 10 
mL). The cRmbiQed RUgaQic e[WUacWV ZeUe dUied RYeU Na2SO4 aQd cRQceQWUaWed XQdeU UedXced 
SUeVVXUe. The UeVidXe ZaV SXUified b\ MPLC (cRlXmQ: Yama]eQ, ULTRAPACK Silica-40A, 
elXeQW: he[aQe/EWOAc = 1/0 WR 5/1) WR giYe Vil\l eWheU 12K aV a cRlRUleVV Ril (152 mg, 71%). [Į]D

31 

±2.32 (c 0.98, CHCl3); 1H NMR (500 MH], CDCl3): į 7.83 (dd, J = 5.5, 3.1 H], 2H, HPhWh), 7.71 
(dd, J = 5.5, 3.1 H], 2H, HPhWh), 6.26 (dddd, J = 17.2, 10.2, 8.1 H], 1H, VShH1), 5.18 (ddd, J = 
17.2, 1.1, 1.0 H], 1H, H2C=C-), 5.16 (ddd, J = 10.2, 1.1, 1.0 H], 1H, H2C=C-), 4.72 (dddd, J = 
9.7, 8.1, 1.0, 1.0 H], 1H, VShH2), 4.47 (d, J = 9.7 H], 1H, VShH3), 3.53±3.49 (m, 1H, VShH4), 
1.46±1.08 (m, 26H, VShH5 aQd VShHAlk\l), 0.91 (V, 9H, Si-C(CH3)), 0.89±0.84 (m, 12H, VShH18 
aQd Si-C(CH3)), 0.15 (V, 3H, Si-CH3), 0.14 (V, 3H, Si-CH3), 0.02 (V, 3H, Si-CH3), ±0.16 (V, 3H, 
Si-CH3); 13C NMR (125 MH], CDCl3): į 167.8 (2C, -NHC(O)PhWh), 134.5 (VShC1), 134.2 (2C, 
CPhWh), 132.0 (2C, CPhWh), 123.4 (2C, CPhWh), 119.0 (H2C=C-), 75.5 (VShC3), 74.8 (VShC4), 55.7 
(VShC2), 32.1 (VShCAlk\l), 32.0 (VShCAlk\l), 29.87 (2C, VShCAlk\l), 29.83 (3C, VShCAlk\l), 
29.76 (VShCAlk\l), 29.73 (VShCAlk\l), 29.6 (VShCAlk\l), 29.5 (VShCAlk\l), 26.4 (VShCAlk\l), 
26.3 (3C, Si-C(CH3)), 26.2 (3C, Si-C(CH3)), 22.8 (VShCAlk\l), 18.5(Si-C(CH3)), 18.4 (Si-
C(CH3)), 14.3 (VShC18), ±3.3 (Si-CH3), ±3.6 (Si-CH3), ±4.4 (Si-CH3), ±5.0 (Si-CH3); HRMS-ESI 
(m/]): [M+Na]+ calcd fRU C39C69NaNO4Si2, 694.4657; fRXQd, 694.4655. 
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AFFHSWRU 65 

 

    TR a VRlXWiRQ Rf a]ide 64 (3.07 g, 5.44 mmRl, 1.0 eTXiY) iQ THF (44.9 mL, 0.1 M) ZaV 
VXbVeTXeQWl\ added 1 M aTXeRXV NaOH (5.99 mL, 5.99 mmRl, 1.1 eTXiY), WUimeWh\lShRVShaQe (3 
M iQ THF, 2.54 mL, 7.62 mmRl, 1.4 eTXiY) aQd di-WerW-bXW\l dicaUbRQaWe (1.7 mL, 5.99 mmRl, 1.1 
eTXiY). AfWeU VWiUUiQg fRU 4.5 h aW URRm WemSeUaWXUe, Whe UeacWiRQ VRlXWiRQ ZaV added 
WUimeWh\lShRVShaQe (1.81 mL, 2.72 mmRl, 0.5 eTXiY) aQd di-WerW-bXW\l dicaUbRQaWe (1.76 mL, 2.72 
mmRl, 0.5 eTXiY) eYeU\ 3.5 h XQWil cRQVXmiQg a]ide 64 WhaW ZaV mRQiWRUed b\ TLC (TRWall\ 
WUimeWh\lShRVShiQe (1.0 eTXiY) aQd di-WerW-bXW\l dicaUbRQaWe (1.0 eTXiY) ZeUe added iQ WhiV caVe). 
The UeVXlWiQg VRlXWiRQ ZaV dilXWed ZiWh EWOAc (80 mL) aQd TXeQched ZiWh VaWXUaWed aTXeRXV 
NH4Cl (50 mL) aW 0 �C. AfWeU VeSaUaWiQg la\eUV, Whe aTXeRXV la\eU ZaV e[WUacWed ZiWh EWOAc (2 
[ 80 mL). The cRmbiQed RUgaQic e[WUacWV ZeUe dUied RYeU Na2SO4 aQd cRQceQWUaWed XQdeU UedXced 
SUeVVXUe. The UeVidXe ZaV SXUified b\ Vilica gel cRlXmQ chURmaWRgUaSh\ (elXeQW: he[aQe/EWOAc 
= 50/1 WR 8/1) WR giYe cRmSRXQd 65 aV a cRlRUleVV Ril (1.75 g, 50%). [Į]D

21 +9.93 (c 1.89, CHCl3); 
1H NMR (500 MH], CDCl3): į 7.63±7.73 (m, 5H, HPh), 7.36±7.46 (m, 7H, HPh), 5.78 (ddd, J = 
15.4, 7.0, 6.6 H], 1H, VShH5), 5.48 (dd, J = 15.4, 6.0 H], 1H, VShH4), 5.19 (bUd, J = 7.5 H], 1H, 
-NHCO-), 4.25 (ddd, J = 6.0, 5.5, 4.9 H], 1H, VShH3), 3.91 (dd, J = 10.5, 3.7 H], 1H, VShH1), 
3.76 (dd, J = 10.5, 1.9 H], 1H, VShH1), 3.70±3.62 (m, 1H, VShH2), 3.16 (d, J = 4.9 H], 1H, 3-
OH), 2.03 (ddd, J = 7.0, 7.0, 6.6 H], 2H, VShH6), 1.45 (V, 9H, BRc(±CH3)), 1.37±1.26 (m, 22H, 
VShHAlk\l), 1.07 (V, 9H, -C(CH3)3), 0.88 (W, J = 6.8 H], 3H, VShH18); 13C NMR (125 MH], 
CDCl3): į 156.0 (-NHC(O)-), 135.7 (3C, CPh), 134.9 (CPh), 133.5 (CPh), 132.8 (VShC5), 132.7 
(CPh), 130.1 (CPh), 129.8 (CPh), 129.3 (VShC4), 128.0 (3C, CPh), 127.8 (CPh), 79.6 (BRc(4�)), 
74.5 (VShC3), 64.3 (VShC1), 55.2 (VShC2), 32.5 (VShC6), 32.1 (VShCAlk\l), 29.85 (2C, 
VShCAlk\l), 29.81 (VShCAlk\l), 29.78 (VShCAlk\l), 29.68 (VShCAlk\l), 29.5 (VShCAlk\l), 29.4 
(VShCAlk\l), 29.3 (VShCAlk\l), 28.6 (3C, BRc(±CH3)), 27.0 (3C, -C(CH3)3), 26.7 (-C(CH3)3), 
22.8 (VShCAlk\l), 19.3 (VShCAlk\l), 14.3 (VShC18); HRMS-ESI (m/]): [M+Na]+ calcd fRU 
C39H63NaNO4Si, 660.4424; fRXQd, 660.4422. 
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AFFHSWRU 66 

 

    TR a VRlXWiRQ Rf cRmSRXQd 65 (1.73 g, 2.71 mmRl, 1.0 eTXiY) iQ CH2Cl2 (27.1 mL, 0.1 M) 
ZaV VXbVeTXeQWl\ added 2-meWhR[\SURSeQe (509 �L, 5.42 mmRl, 2.0 eTXiY) aQd (�)-10-
camShRUVXlfRQic acid (126 mg, 0.542 mmRl, 0.2 eTXiY) aW 0 �C. AfWeU VWiUUiQg fRU 5 miQ aW URRm 
WemSeUaWXUe, Whe mi[WXUe ZaV dilXWed ZiWh CH2Cl2 (20 mL) aQd TXeQched ZiWh VaWXUaWed aTXeRXV 
NaHCO3 (40 mL) aW 0 �C. AfWeU VeSaUaWiQg la\eUV, Whe aTXeRXV la\eU ZaV e[WUacWed ZiWh CH2Cl2 
(2 [ 40 mL). The cRmbiQed RUgaQic e[WUacWV ZeUe dUied RYeU Na2SO4, cRQceQWUaWed XQdeU UedXced 
SUeVVXUe aQd cR-eYaSRUaWed ZiWh WRlXeQe WZR WimeV WR UemRYe UeVidXal ZaWeU WR giYe cUXde. 
    The cUXde mi[WXUe ZaV diVVRlYed iQ THF (13.6 mL, 0.1 M) XQdeU AU aWmRVSheUe. TR Whe 
VRlXWiRQ ZaV added WeWUabXW\lammRQiXm flXRUide (1 M iQ THF, 5.42 mL, 5.42 mmRl, 2.0 eTXiY) 
aW URRm WemSeUaWXUe. AfWeU VWiUUiQg fRU 21 h aW URRm WemSeUaWXUe, Whe VRlXWiRQ ZaV dilXWed ZiWh 
EWOAc (20 mL) aQd TXeQched ZiWh VaWXUaWed aTXeRXV NH4Cl (20 mL). AfWeU VeSaUaWiQg la\eUV, 
Whe aTXeRXV la\eU ZaV e[WUacWed ZiWh EWOAc (2 [ 20 mL). The cRmbiQed RUgaQic e[WUacWV ZeUe 
dUied RYeU Na2SO4 aQd cRQceQWUaWed XQdeU UedXced SUeVVXUe. The UeVidXe ZaV SXUified b\ MPLC 
(cRlXmQ: Yama]eQ, ULTRAPACK Silica-40B, elXeQW: he[aQe/EWOAc = 1/0 WR 5/1) WR giYe SUimaU\ 
alcRhRl 66 aV a cRlRUleVV Ril (1.12 g, 94%). [Į]D

21 ±1.01 (c 1.74, CHCl3); 1H NMR (500 MH], 
CDCl3, 7:3 mi[WXUe Rf URWameUV): į 6.00±5.93 (m, 3/10H, VShH1), 5.88 (ddd, J = 15.2, 6.5, 6.2 H], 
7/10H, VShH5), 5.61±5.57 (m, 3/10H, VShH4), 5.45 (dd, J = 15.2, 7.4 H], 7/10H, VShH4), 4.62±
4.54 (m, 1H, VShH3), 4.11±4.05 (m, 7/10H, VShH2), 3.90±3.83 (m, 3/10H, VShH2), 3.83±3.74 (m, 
1H, VShH1), 3.69±3.57 (m, 1H, VShH1), 3.48±3.40 (m, 1H, 1-OH), 2.14±2.00 (m, 2H, VShH6), 
1.65±1.57 (m, 3H, aceWRQide(-CH3)), 1.57±1.52 (m, 3H, aceWRQide(-CH3)), 1.45 (V, 9H, BRc(±
CH3)), 1.42±1.19 (m, 22H, VShHAlk\l), 0.88 (W, J = 6.9 H], 3H, VShH18); 13C NMR (125 MH], 
CDCl3): į 154.6 (-NC(O)-), 137.5 (VShC5), 123.4 (VShC4), 93.1 (aceWRQide(4�)), 81.3 (BRc(4�)), 
76.7 (VShC3), 63.9 (VShC1), 62.2 (VShC2), 32.5 (VShCAlk\l), 32.1 (VShC6), 29.8 (4C, VShCAlk\l), 
29.7 (VShCAlk\l), 29.6 (VShCAlk\l), 29.5 (VShCAlk\l), 29.4 (VShCAlk\l), 29.0 (VShCAlk\l), 28.6 
(3C, BRc(±CH3)), 28.0 (aceWRQide(±CH3)), 24.9 (aceWRQide(±CH3)), 22.8 (VShCAlk\l), 14.3 
(VShC18); HRMS-ESI (m/]): [M+Na]+ calcd fRU C26H49NaNO4, 462.3559; fRXQd, 462.3556. 
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AFFHSWRU 12F 

 
TR a VRlXWiRQ Rf 65 (510 mg, 1.16 mmRl, 1.0 eTXiY) iQ CH2Cl2 (23.2 mL, 0.05 M) ZaV 

VXbVeTXeQWl\ added NaHCO3 (244 mg, 2.9 mmRl, 2.5 eTXiY) aQd DeVV-MaUWiQ SeUiRdiQaQe (DMP, 
984 mg, 2.32 mmRl, 2.0 eTXiY) aW 0 �C. AfWeU VWiUUiQg fRU 1 h aW URRm WemSeUaWXUe, Whe mi[WXUe 
ZaV dilXWed ZiWh CH2Cl2 (20 mL) aQd TXeQched ZiWh 1 M aTXeRXV Na2S2O3 (20 mL) aQd VaWXUaWed 
aTXeRXV NaHCO3 (20 mL). AfWeU VWiUUiQg fRU 30 miQ, Whe aTXeRXV la\eU ZaV VeSaUaWed aQd 
e[WUacWed ZiWh CH2Cl2 (2 [ 30 mL). The cRmbiQed RUgaQic e[WUacWV ZeUe dUied RYeU Na2SO4 aQd 
cRQceQWUaWed XQdeU UedXced SUeVVXUe WR giYe Whe cUXde aldeh\de. 

TR a ZhiWe VXVSeQViRQ Rf meWh\lWUiSheQ\lShRVShRQiXm bURmide (Ph3PMeBU, 622 mg, 1.74 
mmRl, 1.5 eTXiY) iQ THF (6.0 mL) ZaV added SRWaVViXm WerW-bXWR[ide (1 M iQ THF, 1.62 mL, 
1.62 mmRl, 1.4 eTXiY) aW 0 �C. AfWeU VWiUUiQg fRU 30 miQ aW 0 �C, a VRlXWiRQ Rf Whe cUXde aldeh\de 
iQ dU\ THF (2.0 mL) ZaV added dURSZiVe WR Whe mi[WXUe. AfWeU VWiUUiQg fRU 30 miQ aW 0 �C, Whe 
UeacWiRQ VRlXWiRQ ZaV dilXWed ZiWh EWOAc (20 mL) aQd TXeQched ZiWh VaWXUaWed aTXeRXV NH4Cl 
(20 mL). AfWeU VeSaUaWiQg la\eUV, Whe aTXeRXV la\eU ZaV e[WUacWed ZiWh EWOAc (2 [ 20 mL). The 
cRmbiQed RUgaQic e[WUacWV ZeUe dUied RYeU Na2SO4 aQd cRQceQWUaWed XQdeU UedXced SUeVVXUe. The 
UeVidXe ZaV SXUified b\ MPLC (cRlXmQ: Yama]eQ, ULTRAPACK Silica-40B, elXeQW: 
he[aQe/EWOAc = 1/0 WR 4/1) WR giYe WeUmiQal RlefiQ 12F aV a cRlRUleVV Ril (386 mg, 76%). [Į]D

29 ±
31.14 (c 0.91, CHCl3); 1H NMR (500 MH], CDCl3, 3:2 mi[WXUe Rf URWameUV): į 5.81 (ddd, J = 
15.3, 7.2, 6.7 H], 1H, VShH5), 5.70 (ddd, J = 17.0, 10.2, 7.8 H], 1H, VShH1), 5.37 (dd, J = 15.3, 
8.0 H], 1H, VShH4), 5.24±5.05 (m, 2H, H2C=C-), 4.51 (dd, J = 8.0, 5.7 H], 1H, VShH3), 4.38±
4.29 (m, 2/5H, VShH2), 4.23±4.16 (m, 3/5H, VShH2), 2.10±1.99 (m, 2H, VShH6), 1.67±1.39 (m, 
15H, BRc (-CH3) aQd aceWRQide (-CH3)), 1.39±1.21 (m, 22H, VShHAlk\l), 0.87 (W, J = 6.9 H], 3H, 
VShH18); 13C NMR (125 MH], CDCl3, 3:2 mi[WXUe Rf URWameUV): į 152.0 (-O(CO)N-), 137.4 
(VShC5), 134.5 (2/5C, VShC1), 133.9 (3/5C, VShC1), 124.5 (3/5C, VShC4), 124.4 (2/5C, VShC4), 
117.6 (2/5C, H2C=C-), 117.2 (3/5C, H2C=C-), 93.3 (3/5C, aceWRQide(4�)), 92.9 (2/5C, 
aceWRQide(4�)), 80.3 (2/5C, BRc(4�)), 79.6 (3/5C, BRc(4�)), 78.2 (3/5C, VShC3), 78.0 (2/5C, 
VShC3), 63.7 (3/5C, VShC2), 63.5 (2/5C, VShC2), 32.5 (VShC6), 32.1 (VShC16), 29.82 (2C, 
VShCAlk\l), 29.80 (2C, VShCAlk\l), 29.7 (VShCAlk\l), 29.6 (VShCAlk\l), 29.5 (VShCAlk\l), 29.3 
(VShCAlk\l), 29.0 (VShCAlk\l), 28.6 (3C, BRc(-CH3)), 28.1 (2/5C, aceWRQide(-CH3)), 27.3 (3/5C, 
aceWRQide(-CH3)), 25.2 (2/5C, aceWRQide(-CH3)), 24.1 (3/5C, aceWRQide(-CH3)), 22.8 (VShC17), 
14.3 (VShC18); HRMS-ESI (m/]): [M+Na]+ calcd fRU C27H49NaNO3, 458.3605; fRXQd, 458.3602. 
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CRPSRXQG 68 

 

    TR a VRlXWiRQ Rf a]ide 64 (224 mg, 0.397 mmRl, 1.0 eTXiY) iQ THF (3.4 mL, 0.1 M) ZaV 
VXbVeTXeQWl\ added 1 M aTXeRXV NaOH (437 �L, 0.437 mmRl, 1.1 eTXiY), WUimeWh\lShRVShiQe (3 
M iQ THF, 132 �L, 0.397 mmRl, 1.0 eTXiY) aW URRm WemSeUaWXUe. AfWeU VWiUUiQg fRU 18 h aW URRm 
WemSeUaWXUe, Whe VRlXWiRQ ZaV dilXWed ZiWh EWOAc (10 mL) aQd TXeQched ZiWh 1 M aTXeRXV HCl 
(20 mL) aW 0 �C. AfWeU VeSaUaWiQg la\eUV, Whe aTXeRXV la\eU ZaV e[WUacWed ZiWh EWOAc (2 [ 20 mL). 
The cRmbiQed RUgaQic e[WUacWV ZeUe ZaVhed ZiWh VaWXUaWed aTXeRXV NaHCO3 (50 mL), dUied RYeU 
Na2SO4, cRQceQWUaWed XQdeU UedXced SUeVVXUe. The UeVidXe ZaV SXUified b\ Vilica gel cRlXmQ 
chURmaWRgUaSh\ (elXeQW: CHCl3/MeOH = 1/0 WR 20/1) WR giYe amiQRalcRhRl 68 aV a cRlRUleVV Ril 
(184 mg, 86%). 1H NMR VSecWUXm Rf V\QWheVi]ed cRmSRXQd 68 ZaV cRQViVWeQW ZiWh a SUeYiRXV 
UeSRUW.6 
 
 
CRPSRXQG 69 

 
    TR a VRlXWiRQ Rf 68 (181 mg, 0.336 mmRl, 1.0 eTXiY) iQ THF (6.72 mL, 0.05 M) ZaV added 
1,1¶-caUbRQ\ldiimida]Rle (CDI, 60 mg, 0.370 mmR, 1.1 eTXiY) aW 0 �C. AfWeU VWiUUiQg fRU 4 h XQdeU 
UeflX[ cRQdiWiRQ, addiWiRQal CDI (27.2 mg, 0.168 mmRl, 0.5 eTXiY) ZaV added aW 0 �C. AfWeU 
VWiUUiQg fRU fXUWheU 2 h XQdeU UeflX[ cRQdiWiRQ, Whe VRlXWiRQ ZaV dilXWed ZiWh EWOAc (10 mL) aQd 
TXeQched ZiWh 1 M aTXeRXV NaHCO3 (20 mL) aW 0 �C. AfWeU VeSaUaWiQg la\eUV, Whe aTXeRXV la\eU 
ZaV e[WUacWed ZiWh EWOAc (2 [ 20 mL). The cRmbiQed RUgaQic e[WUacWV ZeUe ZaVhed ZiWh 
VaWXUaWed aTXeRXV NaHCO3 (50 mL), dUied RYeU Na2SO4, cRQceQWUaWed XQdeU UedXced SUeVVXUe 
aQd cR-eYaSRUaWed ZiWh WRlXeQe WZR WimeV WR UemRYe UeVidXal ZaWeU WR giYe c\clic caUbamaWe. 
    The cUXde mi[WXUe ZaV diVVRlYed iQ THF (2.69 mL, 0.1 M) XQdeU AU aWmRVSheUe. TR Whe 
VRlXWiRQ ZaV added WeWUabXW\lammRQiXm flXRUide (1 M iQ THF, 672 �L, 0.672 mmRl, 2.0 eTXiY) 
aW URRm WemSeUaWXUe. AfWeU VWiUUiQg fRU 30 miQ aW URRm WemSeUaWXUe, Whe VRlXWiRQ ZaV dilXWed ZiWh 
EWOAc (5 mL) aQd TXeQched ZiWh VaWXUaWed aTXeRXV NH4Cl (10 mL). AfWeU VeSaUaWiQg la\eUV, Whe 
aTXeRXV la\eU ZaV e[WUacWed ZiWh EWOAc (2 [ 10 mL). The cRmbiQed RUgaQic e[WUacWV ZeUe dUied 
RYeU Na2SO4 aQd cRQceQWUaWed XQdeU UedXced SUeVVXUe. The UeVidXe ZaV SXUified b\ Vilica gel 
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cRlXmQ chURmaWRgUaSh\ (elXeQW: he[aQe/aceWRQe = 5/1 WR 1/1) WR giYe SUimaU\ alcRhRl 69 aV a 
ZhiWe amRUShRXV VRlid (89.8 mg, 82%). 1H NMR VSecWUXm Rf V\QWheVi]ed cRmSRXQd 69 ZaV 
cRQViVWeQW ZiWh a SUeYiRXV UeSRUW.7 
 
CRPSRXQG 12E 

 

TR a VRlXWiRQ Rf 69 (89.4 mg, 0.275 mmRl) iQ CH2Cl2/DMF (53/2, 5.5 mL, 0.05 M) ZaV 
VXbVeTXeQWl\ added NaHCO3 (57.8 mg, 0.688 mmRl, 2.5 eTXiY) aQd DeVV-MaUWiQ SeUiRdiQaQe 
(DMP, 233 mg, 0.55 mmRl, 2.0 eTXiY) aW 0 �C. AfWeU VWiUUiQg fRU 1 h aW URRm WemSeUaWXUe, Whe 
VRlXWiRQ ZaV dilXWed ZiWh CH2Cl2 (10 mL) aQd TXeQched ZiWh 1 M aTXeRXV Na2S2O3 (10 mL) aQd 
VaWXUaWed aTXeRXV NaHCO3 (10 mL). AfWeU VWiUUiQg fRU 30 miQ, Whe aTXeRXV la\eU ZaV VeSaUaWed 
aQd e[WUacWed ZiWh CH2Cl2 (2 [ 20 mL). The cRmbiQed RUgaQic e[WUacWV ZeUe dUied RYeU Na2SO4 
aQd cRQceQWUaWed XQdeU UedXced SUeVVXUe WR giYe Whe cUXde aldeh\de. 

TR a ZhiWe VXVSeQViRQ Rf meWh\lWUiSheQ\lShRVShRQiXm bURmide (Ph3PMeBU, 148 mg, 0.413 
mmRl, 1.5 eTXiY) iQ THF (860 �L) ZaV added SRWaVViXm WerW-bXWR[ide (1 M iQ THF, 390 �L, 
0.390 mmRl, 1.4 eTXiY) aW 0 �C. AfWeU VWiUUiQg fRU 30 miQ aW 0 �C, a VRlXWiRQ Rf Whe cUXde aldeh\de 
iQ dU\ THF (1 mL) ZaV added dURSZiVe WR Whe mi[WXUe. AfWeU VWiUUiQg fRU 30 miQ aW 0 �C, Whe 
UeacWiRQ VRlXWiRQ ZaV dilXWed ZiWh EWOAc (10 mL) aQd TXeQched ZiWh VaWXUaWed aTXeRXV NH4Cl 
(20 mL). AfWeU VeSaUaWiQg la\eUV, Whe aTXeRXV la\eU ZaV e[WUacWed ZiWh EWOAc (2 [ 20 mL). The 
cRmbiQed RUgaQic e[WUacWV ZeUe dUied RYeU Na2SO4 aQd cRQceQWUaWed XQdeU UedXced SUeVVXUe. The 
UeVidXe ZaV SXUified b\ MPLC (cRlXmQ: Yama]eQ, ULTRAPACK Silica-40A, elXeQW: 
he[aQe/EWOAc = 3/1 WR 1/1) WR giYe WeUmiQal RlefiQ 12E aV a ZhiWe amRUShRXV (28.2 mg, 32%). 
[Į]D

28 ±2.70 (c 0.67, CHCl3); 1H NMR (500 MH], CDCl3): į 5.82 (ddd, J = 15.3, 8.0, 6.6 H], 1H, 
VShH5), 5.74 (ddd, J = 17.2, 10.2, 7.2 H], 1H, VShH1), 5.42 (dddd, J = 15.3, 8.2, 1.4, 1.3 H], 1H, 
VShH4), 5.27 (d, J = 17.2 H], 1H, H2C=C-), 5.26 (d, J = 10.2 H, 1H, H2C=C-), 5.05 (dd, J = 8.2, 
8.1 H], 1H, VShH3), 4.33 (dd, J = 8.1, 7.2 H], 1H, VShH2), 2.12±2.01 (m, 2H, VShH6), 1.76 (bU V, 
1H, NH), 1.40±1.32 (m, 2H, VShH7), 1.32±1.21 (m, 20H, VShHAlk\l), 0.87 (W, J = 6.8 H], 3H, 
VShH18); 13C NMR (125 MH], CDCl3): į 159.3 (-O(CO)N-), 138.2 (VShC5) 133.8 (VShC1), 123.2 
(VShC4), 118.8 (H2C=C-), 81.1 (VShC3), 58.8 (VShC2), 32.3 (VShC6), 32.1 (VShCAlk\l), 29.8 (4C, 
VShCAlk\l), 29.7 (VShCAlk\l), 29.6 (VShCAlk\l), 29.5 (VShCAlk\l), 29.2 (VShCAlk\l), 28.8 
(VShCAlk\l), 22.8 (VShCAlk\l), 14.2 (VShC18); HRMS-ESI (m/]): [M+Na]+ calcd fRU 
C20H35NaNO2, 344.2560; fRXQd, 344.2562. 
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CRPSRXQG 67 

 
    AceWRQdie 12F (578 mg, 1.33 mmRl, 1.0 eTXiY) ZaV diVVRlYed iQ WUiflXRURaceWic acid aQd 
ZaWeU (TFA/H2O = 10:3, 13.3 mL, 0.1 M). AfWeU VWiUUiQg fRU 30 miQ aW URRm WemSeUaWXUe, Whe 
UeVXlWiQg VRlXWiRQ ZaV cRQceQWUaWed XQdeU UedXced SUeVVXUe aQd cR-eYaSRUaWed ZiWh WRlXeQe fRU 
WhUee WimeV WR UemRYe UeVidXal ZaWeU WR giYe SUimaU\ amiQe. 
    The cUXde mi[WXUe ZaV diVVRlYed iQ WRlXeQe (13.3 mL, 0.1 M) XQdeU AU aWmRVSheUe, TR Whe 
VRlXWiRQ ZaV VXbVeTXeQWl\ added ShWhalic aQh\dUide (197 mg, 1.33 mmRl, 1.0 eTXiY) aQd 
WUieWh\lamiQe (180 �L, 1.33 mmRl, 1.0 eTXiY) aW 0 �C. AfWeU VWiUUiQg fRU 4.5 h XQdeU UeflX[ 
cRQdiWiRQ ZiWh DeaQ-SWaUk WUaS, Whe VRlXWiRQ ZaV cRRled WR 0 �C aQd TXeQched ZiWh VaWXUaWed 
aTXeRXV NH4Cl (30 mL). AfWeU VeSaUaWiQg la\eUV, Whe aTXeRXV la\eU ZaV e[WUacWed ZiWh EWOAc (2 
[ 20 mL). The cRmbiQed RUgaQic e[WUacWV ZeUe dUied RYeU Na2SO4 aQd cRQceQWUaWed XQdeU UedXced 
SUeVVXUe. The UeVidXe ZaV SXUified b\ MPLC (cRlXmQ: Yama]eQ, ULTRA PACK Silica-40B, 
elXeQW: he[aQe/aceWRQe = 7/1 WR 2/1) WR giYe VecRQdaU\ alcRhRl 67 aV a ZhiWe amRUShRXV VRlid 
(357 mg, 63%). [Į]D

29 ±23.34 (c 1.23, CHCl3); 1H NMR (500 MH], CDCl3): į 7.83 (dd, J = 5.4, 
3.1 H], 2H, HPhWh), 7.72 (dd, J = 5.5, 3.0 H], 2H, HPhWh), 6.34 (ddd, J = 17.2, 10.4, 7.5 H], 1H, 
VShH1), 5.71 (ddd, J = 15.3, 7.7, 7.1 H], 1H, VShH5), 5.42 (dddd, J = 15.3, 7.5, 1.3, 1.3 H], 1H, 
VShH4), 5.33 (ddd, J = 10.4, 1.1, 1.0 H], 1H, H2C=C-), 5.31 (ddd, J = 17.2, 1.1, 1.0 H], 1H, 
H2C=C-), 4.69 (dddd, J = 7.5, 7.1, 1.0, 1.0 H], 1H, VShH2), 4.64 (dd, J = 7.5, 7.1 H], 1H, VShH3), 
2.81 (V, 1H, 3-OH), 1.97±1.83 (m, 2H, VShH6), 1.33±1.04 (m, 22H, VShHAlk\l), 0.88 (W, J = 6.9 
H], 3H, VShH18); 13C NMR (125 MH], CDCl3): į 168.3 (2C, -NHC(O)PhWh), 135.8 (VShC5), 
134.3 (2C, CPhWh), 131.92 (VShC1), 131.87 (2C, CPhWh), 128.6 (VShC4), 123.5 (2C, CPhWh), 120.2 
(H2C=C-), 72.9 (VShC3), 59.2 (VShC2), 32.3 (VShC6), 32.1 (VShCAlk\l), 29.84 (VShCAlk\l), 
29.81 (3C, VShCAlk\l), 29.6 (VShCAlk\l), 29.53 (VShCAlk\l), 29.51 (VShCAlk\l), 29.14 
(VShCAlk\l), 29.09 (VShCAlk\l), 22.8 (VShCAlk\l), 14.3 (VShCAlk\l); HRMS-ESI (m/]): 
[M+Na]+ calcd fRU C27H39NaNO3, 448.2822; fRXQd, 448.2819. 
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AFFHSWRU 12L 

 

   TR a VRlXWiRQ Rf VecRQdaU\ alcRhRl 67 (85.9 mg, 0.202 mmRl, 1.0 eTXiY) iQ CH2Cl2 (1.86 mL, 
0.1 M) ZaV VXbVeTXeQWl\ added 2,6-lXWidiQe (70.2 �L, 0.606 mmRl, 3.0 eTXiY) aQd WUieWh\lVil\l 
WUiflXRURmeWhaQeVXlfRQaWe (TESOTf, 90.7 �L, 0.404 mmRl, 2.0 eTXiY) aW 0 �C. AfWeU VWiUUiQg fRU 5 
miQ aW 0 �C, Whe VRlXWiRQ ZaV dilXWed ZiWh CH2Cl2 (5 mL) aQd TXeQched ZiWh VaWXUaWed aTXeRXV 
NaHCO3 (10 mL). AfWeU VeSaUaWiQg la\eUV, Whe aTXeRXV la\eU ZaV e[WUacWed ZiWh CH2Cl2 (10 mL). 
The cRmbiQed RUgaQic e[WUacWV ZeUe dUied RYeU Na2SO4 aQd cRQceQWUaWed XQdeU UedXced SUeVVXUe. 
The UeVidXe ZaV SXUified b\ MPLC (cRlXmQ: Yama]eQ, ULTRAPACK Silica-30A, elXeQW: 
he[aQe/EWOAc = 1/0 WR 9/1) WR giYe Vil\l eWheU 12F aV a cRlRUleVV Ril (111 mg, TXaQW). [Į]D

29 ±18.94 
(c 0.67, CHCl3); 1H NMR (500 MH], CDCl3): į 7.79 (dd, J = 5.5, 3.1 H], 2H, HPhWh), 7.68 (dd, 
J = 5.5, 3.1 H], 2H, HPhWh), 6.32 (ddd, J = 17.6, 10.0, 7.2 H], 1H, VShH1), 5.48 (ddd, J = 15.3 , 
7.3, 6.5 H], 1H, VShH5), 5.29 (dddd, J = 15.3, 8.4, 1.3, 1.2 H], 1H, VShH4), 5.220 (ddd, J = 17.6, 
1.3, 1.1 H], 1H, H2C=C-), 5.215 (ddd, J = 10.0, 1.3, 1.1 H], 1H, H2C=C-), 4.68 (dd, J = 9.4, 8.4 
H], 1H, VShH3), 4.61 (dddd, J = 9.4, 7.2, 1.1, 1.1 H], 1H, VShH2), 1.84±1.76 (m, 1H, VShH6), 
1.76±1.68 (m, 1H, VShH6), 1.34±1.10 (m, 14H, VShHAlk\l), 1.08±0.90 (m, 17H, VShHAlk\l aQd 
Si-CH2CH3), 0.88 (W, J = 6.9 H], 3H, VShH18), 0.62±0.56 (m, 6H, Si-CH2CH3); 13C NMR (125 
MH], CDCl3): į 168.1 (2C, -NHC(O)PhWh), 134.7 (VShC5), 134.0 (2C, CPhWh), 133.4 (VShC1), 
132.1(2C, CPhWh), 130.5 (VShC4), 123.3 (2C, CPhWh), 118.8 (H2C=C-), 73.4 (VShC3), 58.9 
(VShC2), 32.11 (VShC6), 32.07 ( VShCAlk\l), 29.84 (VShCAlk\l), 29.81 (3C, VShCAlk\l), 29.55 
(VShCAlk\l), 29.50 (2C, VShCAlk\l), 29.2 (VShCAlk\l), 29.0 (VShCAlk\l), 22.8 (VShCAlk\l), 
14.3 (VShCAlk\l), 6.9 (3C, Si-CH2CH3), 5.2 (3C, Si-CH2CH3); HRMS-ESI (m/]): [M+Na]+ calcd 
fRU C33H53NaNO3Si, 562.3687; fRXQd, 562.3685. 
 
 
AFFHSWRU 12M 

 

TR a VRlXWiRQ Rf VecRQdaU\ alcRhRl 67 (21.2 mg, 49.8 �mRl, 1.0 eTXiY) iQ CH2Cl2 (0.458 mL, 
0.1 M) ZaV VXbVeTXeQWl\ added 2,6-lXWidiQe (17.0 �L, 0.149 mmRl, 3.0 eTXiY) aQd WerW-
bXW\ldimeWh\lVil\l WUiflXRURmeWhaQeVXlfRQaWe (TBSOTf, 22.9 �L, 99.6 �mRl, 2.0 eTXiY) aW 0 �C. 
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AfWeU VWiUUiQg fRU 1 hRXU aW 0 �C, Whe VRlXWiRQ ZaV dilXWed ZiWh CH2Cl2 (5 mL) aQd TXeQched ZiWh 
VaWXUaWed aTXeRXV NaHCO3 (10 mL). AfWeU VeSaUaWiQg la\eUV, Whe aTXeRXV la\eU ZaV e[WUacWed ZiWh 
CH2Cl2 (2 [ 10 mL). The cRmbiQed RUgaQic e[WUacWV ZeUe dUied RYeU Na2SO4 aQd cRQceQWUaWed 
XQdeU UedXced SUeVVXUe. The UeVidXe ZaV SXUified b\ MPLC (cRlXmQ: Yama]eQ, ULTRAPACK 
Silica-30A, elXeQW: he[aQe/EWOAc = 1/0 WR 9/1) WR giYe Vil\l eWheU 12M aV a cRlRUleVV Ril (22.7 mg, 
84%). [Į]D

28 ±11.08 (c 0.64, CHCl3); 1H NMR (500 MH], CDCl3): į 7.80 (dd, J = 5.5, 3.1 H], 2H, 
HPhWh), 7.68 (dd, J = 5.5, 3.1 H], 2H, HPhWh), 6.31 (ddd, J = 17.5, 10.0, 7.4 H], 1H, VShH1), 5.48 
(ddd, J = 15.4, 7.2, 7.0 H], 1H, VShH5), 5.27 (dddd, J = 15.4, 8.4, 1.2, 1.2 H], 1H, VShH4), 5.221 
(ddd, J = 17.5, 1.3, 1.2 H], 1H, H2C=C-), 5.220 (ddd, J = 10.0, 1.3, 1.1 H], 1H, H2C=C-), 4.67 
(dd, J = 9.4, 8.4 H], 1H, VShH3), 4.60 (dddd, J = 9.4, 7.4, 1.2, 1.1 H], 1H, VShH2), 1.85±1.76 (m, 
1H, VShH6), 1.76±1.67 (m, 1H, VShH6), 1.34±0.91 (m, 22H, VShHAlk\l), 0.91±0.84 (m, 12H, 
VShH18 aQd Si-C(CH3)3), 0.06 (V, 3H, Si-CH3), 0.02 (V, 3H, Si-CH3); 13C NMR (125 MH], 
CDCl3): į 168.1 (2C, -NHC(O)PhWh), 134.7 (VShC5), 134.0 (2C, CPhWh), 133.5 (VShC1), 132.1 
(2C, CPhWh), 130.5 (VShC4), 123.3 (2C, CPhWh), 118.9 (H2C=C-), 73.7 (VShC3), 59.1 (VShC2), 
32.11 (VShC6), 32.08 (VShCAlk\l), 29.84 (VShCAlk\l), 29.81 (3C, VShCAlk\l), 29.55 
(VShCAlk\l), 29.52 (VShCAlk\l), 29.50 (VShCAlk\l), 29.2 (VShCAlk\l), 29.0 (VShCAlk\l), 26.0 
(3C, Si-C(CH3)3), 22.8 (VShCAlk\l), 18.3 (Si-C(CH3)3), 14.3 (VShC18), ±3.8 (Si-CH3), ±4.5 (Si-
CH3); HRMS-ESI (m/]): [M+Na]+ calcd fRU C33H53NaNO3Si, 562.3687; fRXQd, 562.3686. 
 
 
AFFHSWRU 12N 

 

TR a VRlXWiRQ Rf VecRQdaU\ alcRhRl 67 (83.1 mg, 0.195 mmRl, 1.0 eTXiY) iQ CH2Cl2 (1.78 mL, 
0.1 M) ZaV VXbVeTXeQWl\ added 2,6-lXWidiQe (68.0 �L, 0.586 mmRl, 3.0 eTXiY) aQd 
WUiiVRSURS\lVil\l WUiflXRURmeWhaQeVXlfRQaWe (TIPSOTf, 106 �L, 0.390 mmRl, 2.0 eTXiY) aW 0 �C. 
AfWeU VWiUUiQg fRU 30 miQ aW 0 �C, Whe VRlXWiRQ ZaV dilXWed ZiWh CH2Cl2 (5 mL) aQd VaWXUaWed 
aTXeRXV NaHCO3 (10 mL). AfWeU VeSaUaWiQg la\eUV, Whe aTXeRXV la\eU ZaV e[WUacWed ZiWh CH2Cl2 
(2 [ 10 mL). The cRmbiQed RUgaQic e[WUacWV ZeUe dUied RYeU Na2SO4 aQd cRQceQWUaWed XQdeU 
UedXced SUeVVXUe. The UeVidXe ZaV SXUified b\ MPLC (cRlXmQ: Yama]eQ, ULTRAPACK Silica-
30A, elXeQW: he[aQe/EWOAc = 1/0 WR 9/1) WR giYe Vil\l eWheU 12N aV a cRlRUleVV Ril (113 mg, TXaQW). 
[Į]D

28 ±29.97 (c 0.60, CHCl3); 1H NMR (500 MH], CDCl3): į 7.79 (dd, J = 5.5, 3.1 H], 2H, 
HPhWh), 7.68 (dd, J = 5.5, 3.1 H], 2H, HPhWh), 6.39 (ddd, J = 17.1, 10.5, 7.4 H], 1H, VShH1), 5.45 
(ddd, J = 15.4, 7.5, 6.3 H], 1H, VShH5), 5.31 (dddd, J = 15.4, 8.7, 1.2, 1.1 H], 1H, VShH4), 5.23 

6���



 

(ddd, J = 17.1, 1.3, 1.1 H], 1H, H2C=C-), 5.22 (ddd, J = 10.5, 1.3, 1.1 H], 1H, H2C=C-), 4.82 (dd, 
J = 9.4, 8.7 H], 1H, VShH3), 4.61 (dddd, J = 9.4, 7.4, 1.1, 1.1 H], 1H, VShH2), 1.84±1.75 (m, 1H, 
VShH6), 1.75±1.66 (m, 1H, VShH6), 1.34±1.10 (m, 14H, VShHAlk\l), 1.10±0.90 (m, 29H, 
VShHAlk\l aQd HTIPS), 0.88 (W, J = 6.9 H], 3H, VShH18); 13C NMR (125 MH], CDCl3): į168.3 
(2C, -NHC(O)PhWh), 134.8 (VShC5), 134.1 (2C, CPhWh), 133.7 (VShC1), 132.2 (2C, CPhWh), 131.0 
(VShC4), 123.4 (2C, CPhWh), 119.0 (H2C=C-), 74.0 (VShC3), 59.4 (VShC2), 32.25 (VShC6), 32.22 
(VShCAlk\l), 29.99 (VShCAlk\l), 29.96 (3C, VShCAlk\l), 29.69 (VShCAlk\l), 29.66 (2C, 
VShCAlk\l), 29.3 (VShCAlk\l), 29.2 (VShCAlk\l), 23.0 (VShCAlk\l), 18.5 (3C, Si-CH(CH3)2), 
18.4 (3C, Si-CH(CH3)2), 14.4 (VShC18), 12.8 (3C, Si-CH(CH3)2); HRMS-ESI (m/]): [M+Na]+ 
calcd fRU C36H59NaNO3Si, 604.4156; fRXQd, 604.4153. 
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4. RDGLFDO CRXSOLQJ RHDFWLRQ RI DRQRU 11 ZLWK AFFHSWRU 12 
GHQHUDO PURFHGXUH A IRU RDGLFDO CRXSOLQJ RHDFWLRQ 
    A degaVVed VRlXWiRQ Rf [aQWhaWe dRQRU 10 (1 eTXiY) aQd RlefiQ acceSWRU 11 (2 eTXiY) iQ 1,2-
dichlRURmeWhaQe (1 M) ZaV UeflX[ed fRU 15 miQ. LaXUR\l SeUR[ide (15 mRl%) iQ 1,2-
dichlRUReWhaQe ZaV WheQ added WR Whe UeflX[iQg VRlXWiRQ iQ WhUee SRUWiRQV eYeU\ 90 miQ. AfWeU 
VWiUUiQg fRU fXUWheU 90 miQ XQdeU UeflX[ cRQdiWiRQ, Whe UeacWiRQ mi[WXUe ZaV cRRled WR URRm 
WemSeUaWXUe aQd diUecWl\ SXUified b\ Vilica gel cRlXmQ chURmaWRgUaSh\ RU gel SeUmeaWiRQ 
chURmaWRgUaSh\ WR giYe Whe deViUed cRXSliQg SURdXcW 15 alRQg ZiWh UecRYeUed dRQRU 11 aQd 
acceSWRU 12. 
GHQHUDO PURFHGXUH B IRU RHGXFWLRQ RI ;DQWKDWH 
    A degaVVed VRlXWiRQ Rf gl\cRliSid 15 (1 eTXiY) aQd WUibXWh\lWiQ h\dUide (1.5 eTXiY) iQ WRlXeQe 
(0.1 M) ZaV VWiUUed fRU 15 miQ aW 45 �C. TR Whe UeacWiRQ mi[WXUe ZaV added a VRlXWiRQ Rf 2,2¶-
a]RbiV(4-meWhR[\-2,4-dimeWh\lYaleURQiWUile) (V70, 10 mRl%) iQ WRlXeQe (0.1 M) aW 45 �C. AfWeU 
VWiUUiQg fRU 3 h aW 45 �C, Whe UeacWiRQ VRlXWiRQ ZaV cRRled WR URRm WemSeUaWXUe aQd cRQceQWUaWed 
XQdeU UedXced SUeVVXUe. The UeVidXe ZaV SXUified b\ Vilica gel cRlXmQ chURmaWRgUaSh\ WR giYe C-
gl\cRVide 16. 
 
GHQHUDO MHWKRG WR DHWHUPLQH WKH 6WHUHRFKHPLVWU\ RI AQRPHULF PRVLWLRQ 

The stereochemistry of anomeric position (C1) was determined by the coupling constant 
between H1 and the adjacent H2. While β-isomers have large coupling constant (9-11 Hz), α
-isomers have small coupling constant (3-6 Hz), due to the rigid chair conformations immobilized 
by cyclic protecting groups. 

 
CRXSOLQJ UHDFWLRQ RI 11D DQG 12D (DHVLUHG SURGXFWV ZHUH QRW REVHUYHG) 

 
GeQeUal SURcedXUe A ZaV fRllRZed fRU Whe UeacWiRQ Rf 11D (43.4 mg, 109 �mRl, 1.0 eTXiY) 

aQd acceSWRU 12D (99.1 mg, 217 �mRl, 2.0 eTXiY) ZiWh Whe e[ceSWiRQ addiQg laXUR\l SeUR[ide (8.8 
mg, 22 �mRl, 20 mRl%) iQ fRXU SRUWiRQV. The UeacWiRQ mi[WXUe ZaV SXUified b\ MPLC (cRlXmQ: 
Yama]eQ, ULTRAPACK Silica-40A, elXeQW: he[aQe/EWOAc = 50/1 WR 3/2) UeVXlWiQg iQ VWaUWiQg 
maWeUial UecRYeU\ (dRQRU 11D: 43.4 mg, TXaQW, Į:ȕ = 1:3; acceSWRU 12D: 90.2 mg, 91%). 
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CRXSOLQJ UHDFWLRQ RI 11D DQG 12E (DHVLUHG SURGXFWV ZHUH QRW REVHUYHG) 

 

GeQeUal SURcedXUe A ZaV fRllRZed fRU Whe UeacWiRQ Rf dRQRU 11D (17.2 mg, 43.1 �mRl, 1.0 
eTXiY) aQd acceSWRU 12E (27.7 mg, 86.2 �mRl, 2.0 eTXiY). The UeacWiRQ mi[WXUe ZaV SXUified b\ 
MPLC (cRlXmQ: Yama]eQ, ULTRAPACK Silica-40A, elXeQW: he[aQe/EWOAc = 9/1 WR 3/2) 
UeVXlWiQg iQ VWaUWiQg maWeUial UecRYeU\ (dRQRU 11D: 43.4 mg, 93%, Į:ȕ = 1:4; acceSWRU 12E: 20.6 
mg, 74%). 
 
 
CRXSOLQJ UHDFWLRQ RI 11D DQG 12F (DHVLUHG SURGXFWV ZHUH QRW REVHUYHG) 

 

GeQeUal SURcedXUe A ZaV fRllRZed fRU Whe UeacWiRQ Rf dRQRU 11D (21.3 mg, 53.5 �mRl, 1.0 
eTXiY) aQd acceSWRU 12F (46.5 mg, 107 �mRl, 2.0 eTXiY). The UeacWiRQ mi[WXUe ZaV SXUified b\ 
MPLC (cRlXmQ: Yama]eQ, ULTRAPACK Silica-40A, elXeQW: he[aQe/EWOAc = 1/0 WR 3/2) 
UeVXlWiQg iQ VWaUWiQg maWeUial UecRYeU\ (dRQRU 11D: 14.5 mg, 68%., Į:ȕ = 1:6, acceSWRU 12F (35.9 
mg, 77%). 
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CRXSOLQJ SURGXFWV 16DG-α DQG 16DG-β 

 

RDGLFDO CRXSOLQJ: GeQeUal SURcedXUe A ZaV fRllRZed fRU Whe UeacWiRQ Rf dRQRU 11D (35.5 mg, 
89.1 �mRl, 1.0 eTXiY) aQd acceSWRU 12G (86.2 mg, 178 �mRl, 2.0 eTXiY). The UeacWiRQ mi[WXUe 
ZaV SXUified b\ Uec\cliQg SUeSaUaWiYe GPC (cRlXmQ: JAIGEL-2HR, elXeQW: CHCl3) WR giYe 15DG 
aV a cRlRUleVV Ril (14.0 mg, 18%) alRQg ZiWh UecRYeUed dRQRU 11D (23.3 mg, 66%, Į:ȕ = 1:3) aQd 
acceSWRU 12G (63.8 mg, 74%). 15DG: HRMS-ESI (m/]): [M+Na]+ calcd fRU C47H63NaNO11S2, 
904.3735; fRXQd, 904.3749. 
 
RHGXFWLRQ RI ;DQWKDWH: GeQeUal SURcedXUe B ZaV fRllRZed fRU Whe UeacWiRQ Rf [aQWhaWe 15DG 
(14.0 mg, 15.9 �mRl, 1.0 eTXiY). The diaVWeUeRmeUic UaWiR aW aQRmeUic SRViWiRQ ZaV deWeUmiQed 
b\ 1H NMR Rf cUXde UeacWiRQ mi[WXUe (16DG-Į:16DG-ȕ = 6:1). The UeacWiRQ mi[WXUe ZaV SXUified 
b\ Vilica gel cRlXmQ chURmaWRgUaSh\ (elXeQW; he[aQe/EWOAc = 1/0 WR 2/1) fRllRZed b\ MPLC 
(cRlXmQ: Yama]eQ, ULTRAPACK Silica-30A, elXeQW: he[aQe/EWOAc = 11/2 WR 1/1) WR giYe 16DG-
Į aV a cRlRUleVV Ril (5.3 mg, 44%) aQd 16DG-ȕ aV a cRlRUleVV Ril (1.5 mg, 12%). 
16DG-Į: [Į]D

26 ±27.56 (c 0.53, CHCl3); 1H NMR (500 MH], aceWRQe-d6): į 7.88±7.86 (m, 4H, 
HPhWh), 7.49±7.44 (m, 2H, HPh), 7.39±7.35 (m, 3H, HPh), 5.73 (V, 1H, -CHPh), 4.92 (dd, J = 
10.2, 5.2 H], 1H, VShH3), 4.87 (dd, J = 11.4, 10.0 H], 1H, glcH3), 4.59 (dd, J = 11.4, 5.6 H], 1H, 
glcH2), 4.41 (ddd, J = 10.6, 5.6, 4.2 H], 1H, glcH1), 4.37 (ddd, J = 10.4, 10.2, 3.7 H], 1H, VShH2), 
4.22 (dd, J = 10.2, 4.7 H], 1H, glcH6eT), 4.21 (dd, J = 10.2, 10.0 H], 1H, glcH4), 4.08 (ddd, J = 
9.9, 5.2, 4.1 H], 1H, VShH4), 3.89 (dd, J = 10.2, 9.8 H], 1H, glcH6a[), 3.77 (ddd, J = 10.2, 9.8, 
4.7 H], 1H, glcH5), 2.38±2.30 (m, 1H, VShH1), 2.22±2.12 (m, 1H, VShH1), 2.12±2.02 (m, 1H, 
glc-CH2-VSh), 1.72±1.62 (m, 1H, glc-CH2-VSh), 1.58±1.48 (m, 1H, VShH5), 1.48 (V, 3H, 
aceWRQide(-CH3)), 1.46±1.38 (m, 1H, VShH5), 1.35 (V, 3H, aceWRQide(-CH3)), 1.33±1.01 (m, 24H, 
VShH6±H17), 0.88 (W, J = 6.8 H], 3H, VShH18); 13C NMR (125 MH], aceWRQe-d6): į 169.1 (2C, -
NHC(O)PhWh), 154.1 (-C=O), 138.4 (CPh), 135.4 (2C, CPhWh), 132.6 (2C, CPhWh), 129.8 (CPh), 
128.9 (2C, CPh), 127.2 (2C, CPh), 124.0 (2C, CPhWh), 108.4 (aceWRQide(4�)), 101.8 (-CHPh), 80.7 
(glcC4), 78.9 (glcC2), 78.5 (VShC4), 78.0 (glcC3), 76.7 (VShC3), 75.4 (glcC1), 69.3 (glcC6), 66.8 
(glcC5), 51.6 (VShC2), 32.6 (VShCAlk\l), 30.4±29.4 (11C, VShCAlk\l), 28.8 (aceWRQide(-CH3)), 
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26.9 (VShC1), 26.3 (aceWRQide(-CH3)), 23.3 (VShCAlk\l), 22.5 (glc-CH2-VSh), 14.4 (VShC18); 
HRMS-ESI (m/]): [M+Na]+ calcd fRU C44H59NaNO11, 784.4031; fRXQd, 784.4031. 
16DG-ȕ: [Į]D

26 ±31.73 (c 0.15, CHCl3); 1H NMR (500 MH], aceWRQe-d6): į 7.91±7.89 (m, 4H, 
HPhWh), 7.49±7.45 (m, 2H, HPh), 7.39±7.35 (m, 3H, HPh), 5.72 (V, 1H, -CHPh), 4.93 (dd, J = 
10.2, 5.2 H], 1H, VShH3), 4.73 (dd, J = 10.4, 9.8 H], 1H, glcH3), 4.36±4.27 (m, 1H, VShH2), 4.23 
(dd, J = 10.3, 4.8 H], 1H, glcH6eT), 4.20 (dd, J = 9.8, 8.6 H], 1H, glcH4), 4.11 (dd, J = 10.4, 9.5 
H], 1H, glcH2), 4.08 (ddd, J = 11.0, 5.2, 4.0 H], 1H, VShH4), 4.06 (ddd, J = 9.5, 8.1, 4.0 H], 1H, 
glcH1), 3.85 (dd, J = 10.3, 10.3 H], 1H, glcH6a[), 3.65 (ddd, J = 10.3, 8.6, 4.8 H], 1H, glcH5), 
2.26±2.19 (m, 2H, VShH1), 1.76±1.68 (m, 1H, glc-CH2-VSh), 1.58±1.50 (m, 2H, VShH5 aQd glc-
CH2-VSh), 1.46 (V, 3H, aceWRQide(-CH3)), 1.45±1.39 (m, 1H, VShH5), 1.35 (V, 3H, aceWRQide(-
CH3)), 1.33±1.01 (m, 24H, VShH6±H17), 0.88 (dd, J = 7.1, 6.8 H], 3H, VShH18); 13C NMR (125 
MH], aceWRQe-d6): į 169.1 (2C, -NHC(O)PhWh), 154.3 (-C=O), 138.3 (CPh), 135.5 (2C, CPhWh), 
132.5 (2C, CPhWh), 129.8 (CPh), 128.9 (2C, CPh), 127.2 (2C, CPh), 124.1 (2C, CPhWh), 108.5 
(aceWRQide(4�)), 101.8 (-CHPh), 81.9 (glcC3), 80.9 (glcC2), 79.6 (glcC4), 78.5 (VShC4), 77.9 
(glcC1), 76.5 (VShC3), 73.0 (glcC5), 68.9 (glcC6), 51.3 (VShC2), 32.6 (VShCAlk\l), 30.4±29.4 
(11C, VShCAlk\l), 28.9 (aceWRQide(-CH3)), 26.9 (aceWRQide(-CH3)), 26.3 (VShC1), 25.7 (glc-CH2-
VSh), 23.3 (VShCAlk\l), 14.4 (ShC18); HRMS-ESI (m/]): [M+Na]+ calcd fRU C44H59NaNO10, 
784.4037; fRXQd, 784.4034. 
 
CRXSOLQJ SURGXFWV 16EG-Į DQG 16EG-ȕ 

 
RDGLFDO CRXSOLQJ: GeQeUal SURcedXUe A ZaV fRllRZed fRU Whe UeacWiRQ Rf dRQRU 11E (27.5 mg, 
61.0 �mRl, 1.0 eTXiY) aQd acceSWRU 12G (58.9 mg, 122 �mRl, 2.0 eTXiY). The UeacWiRQ mi[WXUe 
ZaV SXUified b\ Uec\cliQg SUeSaUaWiYe GPC (cRlXmQ: JAIGEL-2HR, elXeQW: CHCl3) WR giYe 15EG 
aV a cRlRUleVV Ril (16.4 mg, 29%) alRQg ZiWh UecRYeUed dRQRU 11E (10.1 mg, 37%, Į:ȕ = 1:1) aQd 
acceSWRU 12G (40.5 mg, 69%). 15EG: HRMS-ESI (m/]): [M+Na]+ calcd fRU C48H75NaNO11S2Si, 
956.4443; fRXQd, 956.4444. 
 
RHGXFWLRQ RI ;DQWKDWH: GeQeUal SURcedXUe B ZaV fRllRZed fRU Whe UeacWiRQ Rf [aQWhaWe 15EG 
(16.4 mg, 17.6 �mRl, 1.0 eTXiY). The diaVWeUeRmeUic UaWiR aW aQRmeUic SRViWiRQ ZaV deWeUmiQed 
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b\ 1H NMR Rf cUXde UeacWiRQ mi[WXUe (16EG-Į:16EG-ȕ = 4:1). The UeacWiRQ mi[WXUe ZaV SXUified 
b\ Vilica gel cRlXmQ chURmaWRgUaSh\ (elXeQW; he[aQe/EWOAc = 1/0 WR 5/1) fRllRZed b\ MPLC 
(cRlXmQ: Yama]eQ, ULTRAPACK Silica-30A, elXeQW: he[aQe/EWOAc = 1/0 WR 11/2) WR giYe 16EG-
Į aV a cRlRUleVV Ril (7.3 mg, 51%) aQd a mi[WXUe Rf 16EG-ȕ aQd XQkQRZQ b\SURdXcWV (1.8 mg, 
<13%).  
16EG-Į: [Į]D

21 ±15.49 (c 0.73, CHCl3); 1H NMR (500 MH], aceWRQe-d6): į 7.88±7.86 (m, 4H, 
HPhWh), 4.88 (dd, J = 10.1, 5.1 H], 1H, VShH3), 4.71 (dd, J = 11.6, 9.5 H], 1H, glcH3), 4.53 (dd, 
J = 11.6, 5.6 H], 1H, glcH2), 4.37±4.29 (m, 3H, glcH1, glcH4, aQd VShH2), 4.17 (dd, J = 10.1, 
5.0 H], 1H, glcH6eT), 4.09 (ddd, J = 9.4, 5.1, 4.5 H], 1H, VShH4), 3.94 (dd, J = 10.1, 9.9 H], 1H, 
glcH6a[), 3.77 (ddd, J = 9.9, 8.9, 5.0 H], 1H, glcH5), 2.33±2.26 (m, 1H, VShH1), 2.21±2.12 (m, 
1H, VShH1), 2.04±1.94 (m, 1H, glc-CH2-VSh), 1.65±1.57 (m, 1H, glc-CH2-VSh), 1.57±1.48 (m, 1H, 
VShH5), 1.46 (V, 3H, aceWRQide(-CH3)), 1.45±1.37 (m, 1H, VShH5), 1.34 (V, 3H, aceWRQide(-CH3)), 
1.33±1.02 (m, 24H, VShH6±H17), 1.06 (V, 9H, Si-C(CH3)3), 1.01 (V, 9H, Si-C(CH3)3), 0.88 (dd, J 
= 7.1, 6.8 H], 3H, VShH18); 13C NMR (125 MH], aceWRQe-d6): į 169.1 (2C, -NHC(O)PhWh), 154.3 
(-C=O), 135.4 (2C, CPhWh), 132.5 (2C, CPhWh), 124.0 (2C, CPhWh), 108.3 (aceWRQide(4�)), 80.8 
(glcC3), 78.7 (VShC4), 78.1 (glcC2), 76.5 (VShC3), 76.4 (glcC1), 75.1 (glcC4), 70.6 (glcC5), 67.3 
(glcC6), 51.7 (VShC2), 32.6 (VShCAlk\l), 30.4±29.4 (10C, VShCAlk\l), 28.9 (aceWRQide(-CH3)), 
27.7 (3C, Si-C(CH3)3), 27.4 (3C, Si-C(CH3)3), 27.1 (VShCAlk\l), 26.8 (VShC1), 26.2 (aceWRQide(-
CH3)), 23.3 (VShCAlk\l), 23.1 (Si-C(CH3)3), 22.4 (glc-CH2-VSh), 20.5 (Si-C(CH3)3), 14.4 
(VShC18); HRMS-ESI (m/]): [M+Na]+ calcd fRU C45H71NaNO10Si, 836.4739; fRXQd, 836.4736. 
16EG-ȕ: HRMS-ESI (m/]): [M+Na]+ calcd fRU C45H71NaNO10Si, 836.4739; fRXQd, 836.4743. 

 

CRXSOLQJ SURGXFWV 16FG-Į DQG 16FG-ȕ 

 
RDGLFDO CRXSOLQJ: GeQeUal SURcedXUe A ZaV fRllRZed fRU Whe UeacWiRQ Rf dRQRU 11F (40.5 mg, 
78.1 �mRl, 1.0 eTXiY) aQd acceSWRU 12G (75.5 mg, 156 �mRl, 2.0 eTXiY). The UeacWiRQ mi[WXUe 
ZaV SXUified b\ Uec\cliQg SUeSaUaWiYe GPC (cRlXmQ: JAIGEL-2HR, elXeQW: CHCl3) WR giYe 15DG 
aV a cRlRUleVV Ril (24.2 mg, 31%) alRQg ZiWh UecRYeUed dRQRU 11F (18.1 mg, 45%, Į:ȕ = 3:4) aQd 
acceSWRU 12G (49.7 mg, 73%). 
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15FG: HRMS-ESI (m/]): [M+Na]+ calcd fRU C55H87NaNO11S2, 1024.5618; fRXQd, 1024.5615. 
FRU aQal\Wical VamSle, a mi[WXUe Rf Į-, aQd ȕ-iVRmeUV Rf cRmSRXQd 11F ZeUe VeSaUaWed b\ MPLC 
(cRlXmQ: Yama]eQ, ULTRA PACK Silica-30A, elXeQW: he[aQe/EWOAc = 1/0 WR 5/1) 
11F-Į: [Į]D

21 +32.41 (c 1.13, CHCl3); 1H NMR (500 MH], CDCl3): į 6.56 (d, J = 5.0 H], 1H, H1), 
4.68 (T, J = 7.1 H], 2H, SCSOCH2CH3), 4.56 (dd, J = 11.4, 5.0 H], 1H, H2), 4.30 (dd, J = 11.4, 
9.6 H], 1H, H3), 4.09 (dd, J = 9.6, 9.4 H], 1H, H4), 3.90 (dd, J = 10.8, 5.7 H], 1H, H6eT), 3.86 
(dd, J = 10.8, 9.8 H], 1H, H6a[), 3.65 (ddd, J = 9.8, 9.4, 5.7 H], 1H, H5), 1.91±1.82 (m, 1H, 
HAlk\l), 1.81±1.72 (m, 1H, HAlk\l), 1.65±1.53 (m, 2H, HAlk\l), 1.46 (W, J = 7.1 H], 3H, 
SCSOCH2CH3), 1.41±1.21 (m, 20H, HAlk\l), 0.90±0.86 (m, 6H, HAlk\l); 13C NMR (125 MH], 
CDCl3): į 207.5 (SCSOCH2CH3), 152.7 (-C=O), 103.4 (aceWal(4�)), 84.6 (C1), 79.6 (C3), 76.5 
(C2), 71.7 (C4), 71.4 (SCSOCH2CH3), 69.4 (C5), 61.3 (C6), 38.2 (CAlk\l), 32.0 (CAlk\l), 31.9 
(CAlk\l), 29.94 (CAlk\l), 29.86 (CAlk\l), 29.7 (CAlk\l), 29.4 (CAlk\l), 29.3 (CAlk\l), 23.8 
(CAlk\l), 22.81 (CAlk\l), 22.79 (CAlk\l), 22.69 (CAlk\l), 14.2 (2C, CAlk\l), 13.8 
(SCSOCH2CH3); HRMS-ESI (m/]): [M+Na]+ calcd fRU C25H42NaO7S2, 541.2270; fRXQd, 
541.2263. 
 
RHGXFWLRQ RI ;DQWKDWH: GeQeUal SURcedXUe B ZaV fRllRZed fRU Whe UeacWiRQ Rf [aQWhaWe 15FG 
(24.2 mg, 24.1 �mRl, 1.0 eTXiY). The diaVWeUeRmeUic UaWiR aW aQRmeUic SRViWiRQ ZaV deWeUmiQed 
b\ 1H NMR Rf cUXde UeacWiRQ mi[WXUe (16FG-Į:16FG-ȕ = 5:1). The UeacWiRQ mi[WXUe ZaV SXUified 
b\ Vilica gel cRlXmQ chURmaWRgUaSh\ (elXeQW; he[aQe/EWOAc = 1/0 WR 5/1) fRllRZed b\ MPLC 
(cRlXmQ: Yama]eQ, ULTRAPACK Silica-30A, elXeQW: he[aQe/EWOAc = 1/0 WR 11/2) WR giYe 16FG-
Į aV a cRlRUleVV Ril (11.3 mg, 53%) aQd a mi[WXUe Rf 16FG-ȕ aQd XQkQRZQ b\SURdXcWV (2.3 mg, 
<11%).   
16FG-Į: [Į]D

27 ±6.55 (c 1.13, CHCl3); 1H NMR (500 MH], aceWRQe-d6): į 7.90±7.88 (m, 4H, 
HPhWh), 4.90 (dd, J = 10.1, 5.2 H], 1H, VShH3), 4.70 (dd, J = 11.4, 9.7 H], 1H, glcH3), 4.53 (dd, 
J = 11.4, 5.6 H], 1H, glcH2), 4.38±4.30 (m, 2H, glcH1, VShH2), 4.21 (dd, J = 9.7, 9.4 H], 1H, 
glcH4), 4.08 (ddd, J = 10.0, 5.2, 4.1 H], 1H, VShH4), 3.85 (dd, J = 10.5, 10.1 H], 1H, VShH6a[), 
3.81 (dd, J = 10.5, 5.3 H], 1H, glcH6eT), 3.55 (ddd, J = 10.1, 9.4, 5.3 H], 1H, glcH5), 2.35±2.27 
(m, 1H, VShH1), 2.19±2.08 (m, 1H, VShH1), 2.05±1.94 (m, 1H, glc-CH2-VSh), 1.87±1.80 (m, 1H, 
glc-CH2-VSh), 1.65±1.49 (m, 3H, VShH5 aQd HheS), 1.47 (V, 3H, aceWRQide(-CH3)), 1.46±1.37 (m, 
3H, VShH5 aQd HheS), 1.35 (V, 3H, aceWRQide(-CH3)), 1.34±0.99 (m, 44H, VShH6±H17 aQd HheS), 
0.92±0.84 (m, 9H, VShH18 aQd HheS (-CH3)); 13C NMR (125 MH], aceWRQe-d6): į 169.0 (2C, -
NHC(O)PhWh), 154.3 (-C=O), 135.4 (2C, CPhWh), 132.6 (2C, CPhWh), 124.0 (2C, CPhWh), 108.4 
(aceWRQide(4�)), 103.3 (aceWal(4�)), 78.9 (glcC2), 78.6 (VShC4), 78.5 (glcC3), 76.8 (VShC3), 75.4 
(glcC1), 73.3 (glcC4), 67.7 (glcC5), 62.5 (glcC6), 51.6 (VShC2), 39.0 (CAlk\l), 32.64 (CAlk\l), 
32.62 (CAlk\l), 32.58 (CAlk\l), 30.5 (CAlk\l), 30.4±29.4 (15C, CAlk\l), 28.8 (aceWRQide(-CH3)), 
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27.0 (VShC1), 26.9 (aceWRQide(-CH3)), 26.3 (CAlk\l), 24.5 (CAlk\l), 23.34 (2C, CAlk\l), 23.30 
(CAlk\l), 22.6 (glc-CH2-VSh), 14.4 (3C, VShC18 aQd CheS (-CH3)); HRMS-ESI (m/]): [M+Na]+ 
calcd fRU C52H83NaNO10, 904.5909; fRXQd, 904.5917. 
16FG-ȕ: HRMS-ESI (m/]): [M+Na]+ calcd fRU C52H83NaNO10, 904.5909; fRXQd, 904.5912.  

 
 
CRXSOLQJ SURGXFWV 16EH-Į DQG 16EH-ȕ 

 

RDGLFDO CRXSOLQJ: GeQeUal SURcedXUe A ZaV fRllRZed fRU Whe UeacWiRQ Rf dRQRU 11E (31.3 mg, 
69.5 �mRl, 1.0 eTXiY) aQd acceSWRU 12H (90.6 mg, 139 �mRl, 2.0 eTXiY). The UeacWiRQ mi[WXUe ZaV 
SXUified b\ Uec\cliQg SUeSaUaWiYe GPC (cRlXmQ: JAIGEL-2HR, elXeQW: CHCl3) WR giYe 15EH aV a 
cRlRUleVV Ril (24.8 mg, 32%) alRQg ZiWh UecRYeUed dRQRU 11E (12.6 mg, 40%, Į:ȕ = 1:1) aQd 
acceSWRU 12H (54.7 mg, 60%). 
15EH: HRMS-ESI (m/]): [M+Na]+ calcd fRU C59H79NaNO13S2Si, 1124.4654; fRXQd, 1124.4651. 
 
RHGXFWLRQ RI ;DQWKDWH: GeQeUal SURcedXUe B ZaV fRllRZed fRU Whe UeacWiRQ Rf [aQWhaWe 15EH 
(24.8 mg, 28.8 �mRl, 1.0 eTXiY). The diaVWeUeRmeUic UaWiR aW aQRmeUic SRViWiRQ ZaV deWeUmiQed 
b\ 1H NMR Rf cUXde UeacWiRQ mi[WXUe (16EH-Į:16EH-ȕ = 5:2). The UeacWiRQ mi[WXUe ZaV SXUified 
b\ Vilica gel cRlXmQ chURmaWRgUaSh\ (elXeQW; he[aQe/EWOAc = 1/0 WR 5/1) fRllRZed b\ MPLC 
(cRlXmQ: Yama]eQ, ULTRAPACK Silica-30A, elXeQW: he[aQe/EWOAc = 9/1 WR 3/1) WR giYe 16EH-
Į aV a cRlRUleVV Ril (11.6 mg, 54%) aQd 16EH-ȕ aV a cRlRUleVV Ril (4.1 mg, 20%). 
16EH-Į: [Į]D

21 +10.12 (c 1.16, CHCl3); 1H NMR (500 MH], aceWRQe-d6): į 8.12 (dd, J = 8.1, 1.0 
H], 2H, HB]), 7.96 (dd, J = 8.1, 1.0 H], 2H, HB]), 7.90±7.85 (m, 4H, HPhWh), 7.71 (dddd, J = 
7.7, 7.1, 1.2, 1.2 H], 1H, HB]), 7.62 (dddd, J = 7.5, 7.3, 1.3, 1.2 H], 1H, HB]), 7.57 (dd, J = 7.9, 
7.6 H], 2H, HB]), 7.47 (dd, J = 7.9, 7.6 H], 2H, HB]), 6.02 (dd, J = 7.9, 4.3 H], 1H, VShH3), 
5.40 (ddd, J = 10.8, 6.2, 4.3 H], 1H, VShH2), 4.76 (ddd, J = 11.6, 7.9, 3.2 H], 1H, VShH4), 4.65 
(dd, J = 11.6, 9.5 H], 1H, glcH3), 4.49 (dd, J = 11.6, 5.7 H], 1H, glcH2), 4.36 (ddd, J = 10.8, 5.7, 
3.4 H], 1H, glcH1), 4.28 (dd, J = 9.5, 9.1 H], 1H, glcH4), 3.98 (dd, J = 10.0, 5.1 H], 1H, glcH6eT), 
3.79 (dd, J = 10.0, 9.8 H], 1H, glcH6a[), 3.60 (ddd, J = 9.8, 9.1, 5.1 H], 1H, glcH5), 2.66±2.57 
(m, 1H, VShH5), 2.19±2.11 (m, 1H, VShH5), 2.04±1.97 (m, 1H, glc-CH2-VSh), 1.91±1.86 (m, 2H, 
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VShH1), 1.70±1.63 (m, 1H, glc-CH2-VSh), 1.43±1.15 (m, 24H, VShH6±H17), 1.03 (V, 9H, Si-
C(CH3)3), 0.95 (V, 9H, Si-C(CH3)3), 0.87 (W, J = 6.8 H], 3H, VShH18); 13C NMR (125 MH], 
aceWRQe-d6): į 169.0 (2C, -NHC(O)PhWh), 166.3 (-OC(O)Ph), 166.2 (-OC(O)Ph), 154.3 (-C=O), 
135.5 (2C, CPhWh), 134.4 (CB]), 134.1 (CB]), 132.6 (2C, CPhWh), 130.9 (CB]), 130.8 (CB]), 
130.5 (2C, CB]), 130.4 (2C, CB]), 129.6 (2C, CB]), 129.4 (2C, CB]), 124.2 (2C, CPhWh), 80.7 
(glcC3), 80.0 (glcC2), 76.4 (glcC4), 75.3 (glcC1), 74.4 (VShC3), 73.8 (VShC2), 70.6 (glcC5), 67.1 
(glcC6), 52.3 (VShC4), 32.6 (VShCAlk\l), 30.4±29.4 (10C, VShCAlk\l), 27.7 (3C, Si-C(CH3)3), 
27.4 (3C, Si-C(CH3)3), 25.9 (VShC1), 24.7 (VShC5), 23.3 (VShCAlk\l), 23.1 (Si-C(CH3)3), 22.1 
(glc-CH2-VSh), 20.5 (Si-C(CH3)3), 14.4 (VShC18); HRMS-ESI (m/]): [M+Na]+ calcd fRU 
C56H75NaNO12Si, 1004.4951; fRXQd, 1004.4970. 
16EH-ȕ: [Į]D

21 +3.24 (c 0.41, CHCl3); 1H NMR (500 MH], aceWRQe-d6): į 8.14 (dd, J = 8.4, 1.3 
H], 2H, HB]), 7.92 (dd, J = 8.4, 1.3 H], 2H, HB]), 7.91±7.89 (m, 4H, HPhWh), 7.71 (dddd, J = 
7.8, 7.0, 1.3, 1.3 H], 1H, HB]), 7.60 (dddd, J = 7.7, 6.5, 1.3, 1.3 H], 1H, HB]), 7.58 (dd, J = 7.9, 
7.4 H], 2H, HB]), 7.44 (dd, J = 8.2, 7.6 H], 2H, HB]), 6.13 (dd, J = 9.0, 3.5 H], 1H, VShH3), 
5.40 (ddd, J = 8.1, 4.4, 3.6 H], 1H, VShH2), 4.76 (ddd, J = 11.4, 9.0, 3.7 H], 1H, VShH4), 4.50 
(dd, J = 10.6, 9.5 H], 1H, glcH2), 4.26 (dd, J = 9.5, 8.6 H], 1H, glcH3), 4.03±3.95 (m, 3H, 
glcH6eT, glcH4, glcH1), 3.78 (dd, J = 10.3, 10.2 H], 1H, glcH6a[), 3.61 (ddd, J = 10.3, 8.6, 5.1 
H], 1H, glcH5), 2.52±2.42 (m, 1H, VShH5), 2.10±2.04 (m, 1H, VShH5), 1.94±1.86 (m, 2H, VShH1), 
1.76±1.67 (m, 1H, glc-CH2-VSh), 1.58±1.48 (m, 1H, glc-CH2-VSh), 1.43±1.14 (m, 24H, VShH6±
H17), 1.02 (V, 9H, Si-C(CH3)3), 0.98 (V, 9H, Si-C(CH3)3), 0.87 (W, J = 6.8 H], 3H, VShH18); 13C 
NMR (125 MH], aceWRQe-d6): į 168.8 (2C, -NHC(O)PhWh), 166.2 (C, -OC(O)Ph), 166.1 (C, -
OC(O)Ph), 154.4 (C, -C=O), 135.5 (2C, CH, CPhWh), 134.4 (CH, CB]), 134.0 (CB]), 132.5 (2C, 
CPhWh), 130.9 (CB]), 130.8 (CB]), 130.6 (2C, CB]), 130.3 (2C, CB]), 129.6 (2C, CB]), 129.3 
(2C, CB]), 124.2 (2C, CPhWh), 84.8 (glcC2), 80.1 (glcC1), 77.0 (glcC4), 76.5 (glcC5), 75.5 
(glcC3), 74.2 (VShC3), 74.0 (VShC2), 66.8 (glcC6), 51.6 (VShC4), 32.6 (VShCAlk\l), 30.4±29.4 
(11C, VShCAlk\l), 27.7 (3C, Si-C(CH3)3), 27.3 (3C, Si-C(CH3)3), 25.9 (VShC1), 23.9 (VShC5), 
23.3 (glc-CH2-VSh), 23.0 (Si-C(CH3)3), 20.5 (Si-C(CH3)3), 14.4 (VShC18); HRMS-ESI (m/]): 
[M+Na]+ calcd fRU C56H75NaNO12Si, 1004.4951; fRXQd, 1004.4968. 
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CRXSOLQJ SURGXFWV 16EI-Į DQG 16EI-ȕ 

 
RDGLFDO CRXSOLQJ: GeQeUal SURcedXUe A ZaV fRllRZed fRU Whe UeacWiRQ Rf dRQRU 11E (52.7 mg, 
117 �mRl, 1.0 eTXiY) aQd acceSWRU 12I (137 mg, 233 �mRl, 2.0 eTXiY). The UeacWiRQ mi[WXUe ZaV 
SXUified b\ Uec\cliQg SUeSaUaWiYe GPC (cRlXmQ: JAIGEL-2HR, elXeQW: CHCl3) WR giYe 15EI aV a 
cRlRUleVV Ril (64.6 mg, 53%) alRQg ZiWh UecRYeUed dRQRU 11E (21.3 mg, 40%, Į:ȕ = 1:1) aQd 
acceSWRU 12I (84.5 mg, 62%). 
15EI: HRMS-ESI (m/]): [M+Na]+ calcd fRU C51H87NaNO11S2Si3, 1060.4926; fRXQd, 1060.4928. 
 
RHGXFWLRQ RI ;DQWKDWH: GeQeUal SURcedXUe B ZaV fRllRZed fRU Whe UeacWiRQ Rf [aQWhaWe 15DG 
(64.6 mg, 62.2 �mRl, 1.0 eTXiY). The diaVWeUeRmeUic UaWiR aW aQRmeUic SRViWiRQ ZaV deWeUmiQed 
b\ 1H NMR Rf cUXde UeacWiRQ mi[WXUe (16EI-Į:16EI-ȕ = 5:2). The UeacWiRQ mi[WXUe ZaV SXUified 
b\ Vilica gel cRlXmQ chURmaWRgUaSh\ (elXeQW; he[aQe/EWOAc = 1/0 WR 5/1) fRllRZed b\ MPLC 
(cRlXmQ: Yama]eQ, ULTRAPACK Silica-30A, elXeQW: he[aQe/EWOAc = 9/1 WR 1/1) WR giYe 16EI-
Į aV a cRlRUleVV Ril (31.7 mg, 55%) aQd 16EI-ȕ aV a cRlRUleVV Ril (12.4 mg, 22%). 
16EI-Į: [Į]D

21 +2.09 (c 1.25, CHCl3); 1H NMR (500 MH], aceWRQe-d6): į 7.89±7.87 (m, 4H, 
HPhWh), 4.72 (dd, J = 11.6, 9.6 H], 1H, glcH3), 4.52 (dd, J = 11.6, 5.6 H], 1H, glcH2), 4.36 (dd, 
J = 9.6, 1.3 H], 1H, VShH3), 4.34 (m, 1H, glcH1), 4.33 (dd, J = 9.6, 9.1 H], 1H, glcH4), 4.18 (dd, 
J = 10.0, 5.0 H], 1H, glcH6eT), 4.12 (ddd, J = 9.8, 9.6, 4.4 H], 1H, VShH2), 3.95 (dd, J = 10.1, 
10.0 H], 1H, glcH6a[), 3.67 (ddd, J = 10.1, 9.1, 5.0 H], 1H, glcH5), 3.49 (ddd, J = 9.6, 1.5, 1.3 
H], 1H, VShH4), 2.27±2.13 (m, 2H, VShH1), 2.00±1.90 (m, 1H, glc-CH2-VSh), 1.60±1.52 (m, 1H, 
glc-CH2-VSh), 1.52±1.44 (m, 1H, VShH5), 1.41±1.18 (m, 25H, VShH5 aQd VShHAlk\l), 1.06 (V, 
9H, Si-C(CH3)3), 1.01 (V, 9H, Si-C(CH3)3), 0.88 (W, J = 6.8 H], 3H, VShH18), 0.22 (V, 9H, Si-
(CH3)3), 0.02 (V, 9H, Si-(CH3)3); 13C NMR (125 MH], aceWRQe-d6): į 169.0 (2C, -NHC(O)PhWh), 
154.3 (-C=O), 135.4 (2C, CPhWh), 132.6 (2C, CPhWh), 124.0 (2C, CPhWh), 80.8 (glcC3), 78.1 
(glcC2), 77.8 (VShC3), 76.5 (glcC4), 75.3 (glcC1), 74.1 (VShC4), 70.7 (glcC5), 67.4 (glcC6), 54.1 
(VShC2), 32.7 (VShCAlk\l), 30.9±29.4 (10C, VShCAlk\l), 27.7 (3C, Si-C(CH3)3), 27.4 (3C, Si-
C(CH3)3), 26.8 (VShC5), 26.2 (VShCAlk\l), 23.3 (Si-C(CH3)3), 23.1 (glc-CH2-VSh), 22.5 (VShC1), 
20.5 (Si-C(CH3)3), 14.4 (VShC18), 0.9 (3C, Si-(CH3)3), 0.5 (3C, Si-(CH3)3); HRMS-ESI (m/]): 
[M+Na]+ calcd fRU C48H83NaNO10Si3, 940.5217; fRXQd, 940.5226. 
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16EI-ȕ: [Į]D
21 ±4.42 (c, CHCl3); 1H NMR (500 MH], aceWRQe-d6): į 7.91±7.89 (m, 4H, HPhWh), 

4.57 (dd, J = 10.7, 9.6 H], 1H, glcH3), 4.39 (dd, J = 9.7, 1.2 H], 1H, VShH3), 4.32 (dd, J = 9.6, 
8.6 H], 1H, glcH4), 4.14 (dd, J = 10.1, 5.0 H], 1H, glcH6eT), 4.10 (ddd, J = 9.7, 8.1, 6.8 H], 1H, 
VShH2), 4.06 (dd, J = 10.7, 9.5 H], 1H, glcH2), 3.99 (ddd, J = 9.5, 7.2, 4.7 H], 1H, glcH1), 3.88 
(dd, J = 10.3, 10.1 H], 1H, glcH6a[), 3.67 (ddd, J = 10.3, 8.6, 5.1 H], 1H, glcH5), 3.49 (d, J = 
9.7 H], 1H, VShH4), 2.19±2.13 (m, 2H, VShH1), 1.71±1.59 (m, 1H, glc-CH2-VSh), 1.55±1.45 (m, 
2H, glc-CH2-VSh aQd VShH5), 1.41±1.18 (m, 25H, VShHAlk\l), 1.04 (V, 9H, Si-C(CH3)3), 1.00 (V, 
9H, Si-C(CH3)3), 0.88 (W, J = 7.1 H], 3H, VShH18), 0.21 (V, 7H, Si-(CH3)3), 0.18 (V, 1H, Si-(CH3)3), 
0.15 (V, 1H, Si-(CH3)3), 0.02 (V, 7H, Si-(CH3)3), 0.00 (V, 1H, Si-(CH3)3), ±0.01 (V, 1H, Si-(CH3)3); 
13C NMR (125 MH], aceWRQe-d6): į 168.9 (2C, -NHC(O)PhWh), 154.5 (-C=O), 135.5 (2C, CPhWh), 
132.5 (2C, CPhWh), 124.0 (2C, CPhWh), 84.8 (glcC3), 80.2 (glcC2), 77.6 (glcC1), 77.3 (VShC3), 
76.6 (glcC5), 75.6 (glcC4), 74.1 (VShC4), 66.9 (glcC6), 53.7 (VShC2), 32.6 (VShCAlk\l), 30.4±
29.4 (11C, VShCAlk\l), 27.7 (3C, Si-C(CH3)3), 27.3 (3C, Si-C(CH3)3), 26.8 (VShCAlk\l), 24.9 
(VShC1), 23.3 (Si-C(CH3)3), 23.1 (glc-CH2-VSh), 20.5 (Si-C(CH3)3), 14.4 (VShC18), 0.9 (3C, Si-
(CH3)3), 0.5 (3C, Si-(CH3)3); HRMS-ESI (m/]): [M+Na]+ calcd fRU C48H83NaNO10Si3, 940.5217; 
fRXQd, 940.5224. 
 
CRXSOLQJ SURGXFWV 16EJ-Į DQG 16EJ-ȕ 

 
RDGLFDO CRXSOLQJ: GeQeUal SURcedXUe A ZaV fRllRZed fRU Whe UeacWiRQ Rf dRQRU 11E (44.8 mg, 
99.5 �mRl, 1.0 eTXiY) aQd acceSWRU 12J (134 mg, 199 �mRl, 2.0 eTXiY). The UeacWiRQ mi[WXUe ZaV 
SXUified b\ Uec\cliQg SUeSaUaWiYe GPC (cRlXmQ: JAIGEL-2HR, elXeQW: CHCl3) WR giYe 15EJ aV a 
cRlRUleVV Ril (90.0 mg, 81%) alRQg ZiWh UecRYeUed dRQRU 11E (4.2 mg, 9%, Į:ȕ = 1:1) aQd acceSWRU 
12J (87.6 mg, 65%). 
15EJ: HRMS-ESI (m/]): [M+Na]+ calcd fRU C57H99NaNO11S2Si3, 1144.5860; fRXQd, 1144.5858. 
 
RHGXFWLRQ RI ;DQWKDWH: GeQeUal SURcedXUe B ZaV fRllRZed fRU Whe UeacWiRQ Rf [aQWhaWe 15EG 
(90.0 mg, 80.2 �mRl, 1.0 eTXiY). The diaVWeUeRmeUic UaWiR aW aQRmeUic SRViWiRQ ZaV deWeUmiQed 
b\ 1H NMR Rf cUXde UeacWiRQ mi[WXUe (16EJ-Į:16EJ-ȕ = 7:2). The UeacWiRQ mi[WXUe ZaV SXUified 
b\ Vilica gel cRlXmQ chURmaWRgUaSh\ (elXeQW; he[aQe/EWOAc = 1/0 WR 5/1) fRllRZed b\ MPLC 
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(cRlXmQ: Yama]eQ, ULTRAPACK Silica-30A, elXeQW: he[aQe/EWOAc = 1/0 WR 7/2) WR giYe 16EJ-
Į aV a cRlRUleVV Ril (44.2 mg, 55%) aQd 16EJ-ȕ aV a cRlRUleVV Ril (12.1 mg, 15%). 
16EJ-Į: [Į]D

28 ±5.59 (c 1.76, CHCl3); 1H NMR (500 MH], aceWRQe-d6): į 7.89±7.87 (m, 4H, 
HPhWh), 4.73 (dd, J = 11.6, 9.6 H], 1H, glcH3), 4.51 (dd, J = 11.6, 5.6 H], 1H, glcH2), 4.40 (dd, 
J = 9.8, 0.8 H], 1H, VShH3), 4.34 (dd, J = 9.6, 8.9 H], 1H, glcH4), 4.35±4.31 (m, 1H, glcH1), 
4.18 (dd, J = 10.1, 5.0 H], 1H, glcH6eT), 4.18±4.12 (m, 1H, VShH2), 3.96 (dd, J = 10.1, 9.7 H], 
1H, glcH6a[), 3.67 (ddd, J = 9.7, 8.9, 5.0 H], 1H, glcH5), 3.55±3.51 (m, 1H, VShH4), 2.29±2.23 
(m, 2H, VShH1), 1.99±1.89 (m, 1H, glc-CH2-VSh), 1.57±1.47 (m, 2H, glc-CH2-VSh aQd VShH5), 
1.47±1.39 (m, 2H, VShH5 aQd VShHAlk\l), 1.34±1.21 (m, 23H, VShHAlk\l), 1.07 (V, 9H, Si-
C(CH3)3), 1.06 (W, J = 7.9 H], 9H, Si-CH2CH3), 1.01 (V, 9H, Si-C(CH3)3), 0.89 (W, J = 6.8 H], 3H, 
VShH18), 0.86 (W, J = 7.9 H], 9H, Si-CH2CH3), 0.80±0.75 (m, 6H, Si-CH2CH3), 0.56±0.50 (m, 6H, 
Si-CH2CH3); 13C NMR (125 MH], aceWRQe-d6): į 169.0 (2C, -NHC(O)PhWh), 154.3 (-C=O), 135.4 
(2C, CPhWh), 132.6 (2C, CPhWh), 123.9 (2C, CPhWh), 80.7 (glcC3), 78.0 (glcC2), 77.7 (VShC3), 
76.6 (glcC4), 75.4 (glcC1), 74.9 (VShC4), 70.7 (glcC5), 67.4 (glcC6), 54.2 (VShC2), 32.7 
(VShCAlk\l), 31.8 (VShCAlk\l), 30.5±29.4 (9C, VShCAlk\l), 27.8 (3C, Si-C(CH3)3), 27.4 (3C, Si-
C(CH3)3), 26.9 (VShCAlk\l), 25.9 (VShC1), 23.3 (Si-C(CH3)3), 23.1 (glc-CH2-VSh), 22.5 
(VShCAlk\l), 20.5 (Si-C(CH3)3), 14.4 (VShC18), 7.4 (3C, Si-CH2CH3), 7.3 (3C, Si-CH2CH3), 6.0 
(3C, Si-CH2CH3), 5.7 (3C, Si-CH2CH3); HRMS-ESI (m/]): [M+Na]+ calcd fRU C54H95NaNO10Si3, 
1024.6156; fRXQd, 1024.6152. 
16EJ-ȕ: [Į]D

27 ±14.80 (c 1.21, CHCl3); 1H NMR (500 MH], aceWRQe-d6): į 7.91±7.89 (m, 4H, 
HPhWh), 4.57 (dd, J = 10.5, 9.1 H], 1H, glcH3), 4.41 (d, J = 9.8 H], 1H, VShH3), 4.32 (dd, J = 9.1, 
8.7 H], 1H, glcH4), 4.14 (dd, J = 10.2, 5.1 H], 1H, glcH6eT), 4.17±4.11 (m, 1H, VShH2), 4.06 
(dd, J = 10.5, 9.6 H], 1H, glcH2), 4.00 (ddd, J = 9.6, 7.4, 4.7 H], 1H, glcH1), 3.90 (dd, J = 10.2, 
10.2 H], 1H, glcH6a[), 3.66 (ddd, J = 10.2, 8.7, 5.1 H], 1H, glcH5), 3.53 (dd, J = 8.9, 1.2 H], 
1H, VShH4), 2.28±2.16 (m, 2H, VShH1), 1.65±1.57 (m, 1H, glc-CH2-VSh), 1.56±1.46 (m, 2H, glc-
CH2-VSh aQd VShH5), 1.46±1.37 (m, 2H, VShH5 aQd VShHAlk\l), 1.33±1.19 (m, 23H, VShHAlk\l), 
1.053 (V, 9H, Si-C(CH3)3), 1.050 (W, J = 8.1 H], 9H, Si-CH2CH3), 1.00 (V, 9H, Si-C(CH3)3), 0.90±
0.86 (m, 3H, VShH18), 0.86 (W, J = 8.1 H], 9H, Si-CH2CH3), 0.80±0.74 (m, 6H, Si-CH2CH3), 0.56±
0.50 (m, 6H, Si-CH2CH3); 13C NMR (125 MH], aceWRQe-d6): į 168.9 (2C, -NHC(O)PhWh), 154.4 
(-C=O), 135.5 (2C, CPhWh), 132.5 (2C, CPhWh), 124.0 (2C, CPhWh), 84.8 (glcC3), 80.1 (glcC2), 
77.6 (VShC3), 77.2 (glcC1), 76.6 (glcC5), 75.6 (glcC4), 75.0 (VShC4), 66.9 (glcC6), 53.7 (VShC2), 
32.7 (VShCAlk\l), 31.9 (VShC5), 30.5±29.4 (10C, VShCAlk\l aQd glc-CH2-VSh), 27.7 (3C, Si-
C(CH3)3), 27.3 (3C, Si-C(CH3)3), 26.9 (VShCAlk\l), 24.3 (VShC1), 23.3 (Si-C(CH3)3), 23.1 
(VShCAlk\l), 20.5 (Si-C(CH3)3), 14.4 (VShC18), 7.4 (3C, Si-CH2CH3), 7.3 (3C, Si-CH2CH3), 5.9 
(3C, Si-CH2CH3), 5.7 (3C, Si-CH2CH3); HRMS-ESI (m/]): [M+Na]+ calcd fRU C54H95NaNO10Si3, 
1024.6156; fRXQd, 1024.6151. 
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CRXSOLQJ SURGXFWV 16EK-Į DQG 16EK-ȕ 

 
RDGLFDO CRXSOLQJ: GeQeUal SURcedXUe A ZaV fRllRZed fRU Whe UeacWiRQ Rf dRQRU 11E (24.6 mg, 
54.5 �mRl, 1.0 eTXiY) aQd acceSWRU 12K (73.1 mg, 109 �mRl, 2.0 eTXiY). The UeacWiRQ mi[WXUe 
ZaV SXUified b\ Uec\cliQg SUeSaUaWiYe GPC (cRlXmQ: JAIGEL-2HR, elXeQW: CHCl3) WR giYe 
15EK aV a cRlRUleVV Ril (29.1 mg, 48%) alRQg ZiWh UecRYeUed dRQRU 11E (6.6 mg, 27%, Į:ȕ = 
1:1) aQd acceSWRU 12K (48.0 mg, 66%). 
15EK: HRMS-ESI (m/]): [M+Na]+ calcd fRU C57H99NaNO11S2Si3, 1144.5865; fRXQd, 1144.5869. 
 
RHGXFWLRQ RI ;DQWKDWH: GeQeUal SURcedXUe B ZaV fRllRZed fRU Whe UeacWiRQ Rf [aQWhaWe 15EK 
(29.1 mg, 25.9 �mRl, 1.0 eTXiY). The diaVWeUeRmeUic UaWiR aW aQRmeUic SRViWiRQ ZaV deWeUmiQed 
b\ 1H NMR Rf cUXde UeacWiRQ mi[WXUe (16EK-Į:16EK-ȕ = 4:1). The UeacWiRQ mi[WXUe ZaV SXUified 
b\ Vilica gel cRlXmQ chURmaWRgUaSh\ (elXeQW; he[aQe/EWOAc = 1/0 WR 5/1) fRllRZed b\ MPLC 
(cRlXmQ: Yama]eQ, ULTRAPACK Silica-30A, elXeQW: he[aQe/EWOAc = 1/0 WR 3/1) WR giYe 16EK-
Į aV a cRlRUleVV Ril (13.0 mg, 50%) aQd 16EK-ȕ aV a cRlRUleVV Ril (3.0 mg, 12%). 
16EK-Į: [Į]D

20 ±0.36 (c 1.35, CHCl3); 1H NMR (500 MH], aceWRQe-d6): į 7.90±7.88 (m, 4H, 
HPhWh), 4.73 (dd, J = 11.6, 9.5 H], 1H, glcH3), 4.50 (dd, J = 11.6, 5.7 H], 1H, glcH2), 4.40 (dd, 
J = 9.7, 0.5 H], 1H, VShH3), 4.33 (dd, J = 9.5, 8.9 H], 1H, glcH4), 4.32 (ddd, J = 11.2, 5.7, 3.3 
H], 1H, glcH1), 4.18 (ddd, J = 11.5, 9.7, 3.4 H], 1H, VShH2), 4.17 (dd, J = 10.1, 4.9 H], 1H, 
glcH6eT), 3.94 (dd, J = 10.1, 9.9 H], 1H, glcH6a[), 3.67 (ddd, J = 9.9, 8.9, 4.9 H], 1H, glcH5), 
3.55 (dd, J = 9.7, 1.9 H], 1H, VShH4), 2.33±2.16 (m, 2H, VShH1), 1.99±1.90 (m, 1H, glc-CH2-
VSh), 1.55±1.46 (m, 2H, glc-CH2-VSh aQd VShH5), 1.46±1.37 (m, 2H, VShH5 aQd VShHAlk\l), 
1.34±1.15 (m, 23H, VShHAlk\l), 1.06 (V, 9H, Si-C(CH3)3), 1.01 (V, 9H, Si-C(CH3)3), 1.00 (V, 9H, 
Si-C(CH3)3), 0.88 (W, J = 6.8 H], 3H, VShH18), 0.87 (V, 9H, Si-C(CH3)3), 0.24 (V, 3H, Si-CH3), 
0.23 (V, 3H, Si-CH3), 0.03 (V, 3H, Si-CH3), ±0.17 (V, 3H, Si-CH3); 13C NMR (125 MH], aceWRQe-
d6): į 169.0 (2C, -NHC(O)PhWh), 154.3 (-C=O), 135.5 (2C, CPhWh), 132.6 (2C, CPhWh), 124.0 (2C, 
CPhWh), 80.7 (glcC3), 78.0 (glcC2), 77.8 (VShC3), 76.6 (glcC4), 75.5 (glcC1), 75.3 (VShC4), 70.7 
(glcC5), 67.4 (glcC6), 54.4 (VShC2), 32.7 (VShCAlk\l), 32.2 (VShC5), 30.4±29.4 (9C, VShCAlk\l), 
27.7 (3C, Si-C(CH3)3), 27.4 (3C, Si-C(CH3)3), 26.9 (VShCAlk\l), 26.7 (3C, Si-C(CH3)3), 26.6 (3C, 
Si-C(CH3)3), 26.2 (VShC1), 23.3 (Si-C(CH3)3), 23.1 (VShCAlk\l), 22.5 (glc-CH2-VSh), 20.5 (Si-
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C(CH3)3), 19.1 (Si-C(CH3)3), 18.8 (Si-C(CH3)3), 14.4 (VShC18), ±2.7 (Si-CH3), ±3.4 (Si-CH3), ±
4.6 (Si-CH3), ±4.9 (Si-CH3); HRMS-ESI (m/]): [M+Na]+ calcd fRU C54H95NaNO10Si3, 1024.6162; 
fRXQd, 1024.6165. 
16EK-ȕ: [Į]D

21 ±13.57 (c 0.30, CHCl3); 1H NMR (500 MH], aceWRQe-d6): į 7.92±7.90 (m, 4H, 
HPhWh), 4.56 (dd, J = 10.5, 9.5 H], 1H, glcH3), 4.42 (d, J = 9.7 H], 1H, VShH3), 4.32 (dd, J = 9.5, 
8.5 H], 1H, glcH4), 4.21±4.13 (m, 1H, VShH2), 4.15 (dd, J = 10.2, 5.1 H], 1H, glcH6eT), 4.05 
(dd, J = 10.5, 9.6 H], 1H, glcH2), 4.00 (ddd, J = 9.6, 7.3, 4.5 H], 1H, glcH1), 3.90 (dd, J = 10.3, 
10.2 H], 1H, glcH6a[), 3.66 (ddd, J = 10.3, 8.5, 5.1 H], 1H, glcH5), 3.57 (dd, J = 9.0, 2.3 H], 
1H, VShH4), 2.24±2.18 (m, 2H, VShH1), 1.64±1.56 (m, 1H, glc-CH2-VSh), 1.55±1.47 (m, 2H, glc-
CH2-VSh aQd VShH5), 1.46±1.36 (m, 2H, VShH5 aQd VShHAlk\l), 1.33±1.18 (m, 23H, VShHAlk\l), 
1.05 (V, 9H, Si-C(CH3)3), 1.01 (V, 9H, Si-C(CH3)3), 0.99 (V, 9H, Si-C(CH3)3), 0.88 (W, J = 6.8 H], 
3H, VShH18), 0.87 (V, 9H, Si-C(CH3)3), 0.229 (V, 3H, Si-CH3), 0.226 (V, 3H, Si-CH3), 0.04 (V, 3H, 
Si-CH3), ±0.15 (V, 3H, Si-CH3); 13C NMR (125 MH], aceWRQe-d6): į 169.0 (2C, -NHC(O)PhWh), 
154.4 (-C=O), 135.6 (2C, CPhWh), 132.5 (2C, CPhWh), 124.1 (2C, CPhWh), 84.8 (glcC3), 80.0 
(glcC2), 77.5 (VShC3), 77.0 (glcC1), 76.6 (glcC5), 75.6 (glcC4), 75.5 (VShC4), 66.9 (glcC6), 53.7 
(VShC2), 32.7 (VShC5), 30.4±29.4 (10C, glc-CH2-VSh aQd VShCAlk\l), 27.7 (3C, Si-C(CH3)3), 
27.44 (VShCAlk\l), 27.36 (3C, Si-C(CH3)3), 26.9 (VShCAlk\l), 26.7 (3C, Si-C(CH3)3), 26.6 (3C, 
Si-C(CH3)3), 24.3 (VShC1), 23.3 (Si-C(CH3)3), 23.1 (VShCAlk\l), 20.5 (Si-C(CH3)3), 19.1 (Si-
C(CH3)3), 18.8 (Si-C(CH3)3), 14.4 (VShC18), ±2.8 (Si-CH3), ±3.4 (Si-CH3), ±4.6 (Si-CH3), ±4.8 
(Si-CH3); HRMS-ESI (m/]): [M+Na]+ calcd fRU C54H95NaNO10Si3, 1024.6162; fRXQd, 1024.6163. 
 
 
CRXSOLQJ SURGXFWV 16EL-Į DQG 16EL-ȕ 

 
RDGLFDO CRXSOLQJ: GeQeUal SURcedXUe A ZaV fRllRZed fRU Whe UeacWiRQ Rf dRQRU 11E (46.0 mg, 
102 �mRl, 1.0 eTXiY) aQd acceSWRU 12L (110 mg, 204 �mRl, 2.0 eTXiY). The UeacWiRQ mi[WXUe ZaV 
SXUified b\ Uec\cliQg SUeSaUaWiYe GPC (cRlXmQ: JAIGEL-2HR, elXeQW: CHCl3) WR giYe 15EL aV a 
cRlRUleVV Ril (42.8 mg, 42%) alRQg ZiWh UecRYeUed dRQRU 11E (16.4 mg, 36%, Į:ȕ = 1:1) aQd 
acceSWRU 12L (70.2 mg, 64%). 
15EL: HRMS-ESI (m/]): [M+Na]+ calcd fRU C51H83NaNO10S2Si2, 1012.4895; fRXQd, 1012.4892. 
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RHGXFWLRQ RI ;DQWKDWH: GeQeUal SURcedXUe B ZaV fRllRZed fRU Whe UeacWiRQ Rf [aQWhaWe 15EL 
(42.8 mg, 43.2 �mRl, 1.0 eTXiY). The diaVWeUeRmeUic UaWiR aW aQRmeUic SRViWiRQ ZaV deWeUmiQed 
b\ 1H NMR Rf cUXde UeacWiRQ mi[WXUe (16EL-Į:16EL-ȕ = 3:1). The UeacWiRQ mi[WXUe ZaV SXUified 
b\ Vilica gel cRlXmQ chURmaWRgUaSh\ (elXeQW; he[aQe/EWOAc = 1/0 WR 5/1) fRllRZed b\ MPLC 
(cRlXmQ: Yama]eQ, ULTRAPACK Silica-30A, elXeQW: he[aQe/EWOAc = 1/0 WR 11/2) WR giYe 16EL-
Į aV a cRlRUleVV Ril (12.3 mg, 21%) aQd 16EL-ȕ aV a cRlRUleVV Ril (4.1 mg, 7%). 
16EL-Į: [Į]D

21 ±7.92 (c 0.44, CHCl3); 1H NMR (500 MH], aceWRQe-d6): į 7.86±7.81 (m, 4H, 
HPhWh), 5.49 (ddd, J = 15.3, 7.6, 6.2 H], 1H, VShH5), 5.28 (dddd, J = 15.3, 8.9, 1.3, 1.1 H], 1H, 
VShH4), 4.76 (dd, J = 11.6, 9.6 H], 1H, glcH3), 4.61 (dd, J = 9.0, 8.9 H], 1H, VShH3), 4.53 (dd, J 
= 11.6, 5.6 H], 1H, glcH2), 4.36 (ddd, J = 11.1, 5.6, 3.5 H], 1H, glcH1), 4.34 (dd, J = 9.6, 8.9 H], 
1H, glcH4), 4.17 (dd, J = 10.0, 5.0 H], 1H, glcH6eT), 4.07 (ddd, J = 9.2, 9.0, 6.8 H], 1H, VShH2), 
3.95 (dd, J = 10.0, 10.0 H], 1H, glcH6a[), 3.67 (ddd, J = 10.0, 8.9, 5.0 H], 1H, glcH5), 2.36±2.25 
(m, 2H, VShH1), 2.03±1.96 (m, 1H, glc-CH2-VSh), 1.86±1.77 (m, 1H, VShH6), 1.76±1.68 (m, 1H, 
VShH6), 1.68±1.60 (m, 1H, glc-CH2-VSh), 1.34±0.95 (m, 22H, VShHAlk\l), 1.06 (V, 9H, Si-
C(CH3)3), 1.000 (W, J = 7.8 H], 9H, Si-CH2CH3), 0.996 (V, 9H, Si-C(CH3)3), 0.88 (W, J = 6.8 H], 
3H, VShH18), 0.68±0.61 (m, 6H, Si-CH2CH3); 13C NMR (125 MH], aceWRQe-d6): į 169.1 (2C, -
NHC(O)PhWh), 154.3 (-C=O), 135.14 (2C, CPhWh), 135.05 (VShC5), 132.8 (2C, CPhWh), 131.6 
(VShC4), 123.8 (2C, CPhWh), 80.8 (glcC3), 78.1 (glcC2), 76.5 (glcC4), 75.4 (glcC1), 75.3 (VShC3), 
70.7 (glcC5), 67.4 (glcC6), 57.6 (VShC2), 32.65 (VShC6), 32.61 (VShCAlk\l), 30.4±29.4 (9C, 
VShCAlk\l), 27.7 (3C, Si-C(CH3)3), 27.4 (3C, Si-C(CH3)3), 25.4 (VShC1), 23.3 (Si-C(CH3)3), 23.1 
(glc-CH2-VSh), 22.9 (VShCAlk\l), 20.5 (Si-C(CH3)3), 14.4 (VShC18), 7.2 (3C, Si-CH2CH3), 5.8 
(3C, Si-CH2CH3); HRMS-ESI (m/]): [M+Na]+ calcd fRU C48H79NaNO9Si2, 892.5191; fRXQd, 
892.5192. 
16EL-ȕ: [Į]D

21 ±21.77 (c 0.44, CHCl3); 1H NMR (500 MH], aceWRQe-d6): į 7.90±7.83 (m, 4H, 
HPhWh), 5.49 (ddd, J = 15.3, 7.7, 6.2 H], 1H, VShH5), 5.27 (dddd, J = 15.3, 8.6, 1.2, 1.1 H], 1H, 
VShH4), 4.64 (dd, J = 9.0, 8.6 H], 1H, VShH3), 4.59 (dd, J = 10.7, 9.6 H], 1H, glcH3), 4.33 (dd, 
J = 9.6, 8.6 H], 1H, glcH4), 4.14 (dd, J = 10.1, 5.0 H], 1H, glcH6eT), 4.07 (dd, J = 10.7, 9.5 H], 
1H, glcH2), 4.06±3.98 (m, 2H, VShH2, glcH1), 3.90 (dd, J = 10.3, 10.1 H], 1H, glcH6a[), 3.68 
(ddd, J = 10.3, 8.6, 5.0 H], 1H, glcH5), 2.30±2.23 (m, 2H, VShH1), 1.85±1.78 (m, 1H, VShH6), 
1.77±1.71 (m, 1H, VShH6), 1.71±1.63 (m, 1H, glc-CH2-VSh), 1.61±1.54 (m, 1H, glc-CH2-VSh), 
1.54±1.45 (m, 1H, VShHAlk\l), 1.38±0.93 (m, 21H, VShHAlk\l), 1.05 (V, 9H, Si-C(CH3)3), 1.01 
(V, 9H, Si-C(CH3)3), 0.99 (W, J = 7.8 H], 9H, Si-CH2CH3), 0.88 (W, J = 6.8 H], 3H, VShH18), 0.65 
(T, J = 7.8 H], 6H, Si-CH2CH3); 13C NMR (125 MH], aceWRQe-d6): į 169.0 (2C, -NHC(O)PhWh), 
154.5 (-C=O), 135.2 (2C, CPhWh), 135.0 (VShC5), 132.7 (2C, CPhWh), 131.7 (VShC4), 123.8 (2C, 
CPhWh), 84.8 (glcC3), 80.2 (glcC2), 77.1 (glcC1), 76.5 (glcC5), 75.6 (glcC4), 75.2 (VShC3), 66.9 
(glcC6), 57.2 (VShC2), 32.65 (VShC6), 32.59 (VShCAlk\l), 30.4±29.4 (10C, VShCAlk\l), 27.7 (3C, 
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Si-C(CH3)3), 27.3 (3C, Si-C(CH3)3), 24.0 (VShC1), 23.3 (Si-C(CH3)3), 23.1 (glc-CH2-VSh), 20.5 
(Si-C(CH3)3), 14.4 (VShC18), 7.2 (3C, Si-CH2CH3), 5.7 (3C, Si-CH2CH3); HRMS-ESI (m/]): 
[M+Na]+ calcd fRU C48H79NaNO9Si2, 892.5191; fRXQd, 892.5194. 
 
 
CRXSOLQJ SURGXFWV 16EM-Į DQG 16EM-ȕ 

 
RDGLFDO CRXSOLQJ: GeQeUal SURcedXUe A ZaV fRllRZed fRU Whe UeacWiRQ Rf dRQRU 11E (16.3 mg, 
36.2 �mRl, 1.0 eTXiY) aQd acceSWRU 12M (39.1 mg, 72.4 �mRl, 2.0 eTXiY). The UeacWiRQ mi[WXUe 
ZaV SXUified b\ Uec\cliQg SUeSaUaWiYe GPC (cRlXmQ: JAIGEL-2HR, elXeQW: CHCl3) WR giYe 15EM 
aV a cRlRUleVV Ril (8.2 mg, 23%) alRQg ZiWh UecRYeUed dRQRU 11E (9.9 mg, 61%, Į:ȕ = 1:1) aQd 
acceSWRU 12M (25.1 mg, 64%). 
15EM: HRMS-ESI (m/]): [M+Na]+ calcd fRU C51H83NaNO10S2Si2, 1012.4889; fRXQd, 1012.4863. 
 
RHGXFWLRQ RI ;DQWKDWH: GeQeUal SURcedXUe B ZaV fRllRZed fRU Whe UeacWiRQ Rf [aQWhaWe 15EM (8.2 
mg, 8.3 �mRl, 1.0 eTXiY). The diaVWeUeRmeUic UaWiR aW aQRmeUic SRViWiRQ ZaV deWeUmiQed b\ 1H 
NMR Rf cUXde UeacWiRQ mi[WXUe (16EM-Į:16EM-ȕ = 5:1). The UeacWiRQ mi[WXUe ZaV SXUified b\ Vilica 
gel cRlXmQ chURmaWRgUaSh\ (elXeQW; he[aQe/EWOAc = 1/0 WR 5/1) fRllRZed b\ MPLC (cRlXmQ: 
Yama]eQ, ULTRAPACK Silica-30A, elXeQW: he[aQe/EWOAc = 1/0 WR 11/2) WR giYe 16EM-Į aV a 
cRlRUleVV Ril (2.7 mg, 28%) aQd 16EM-ȕ aV a cRlRUleVV Ril (0.6 mg, 6%).  
16EM-Į: [Į]D

21 ±5.28 (c 0.24, CHCl3); 1H NMR (500 MH], aceWRQe-d6): į 7.89±7.81 (m, 4H, 
HPhWh), 5.49 (ddd, J = 15.2, 7.6, 6.3 H], 1H, VShH5), 5.27 (dddd, J = 15.2, 8.8, 1.3, 1.2 H], 1H, 
VShH4), 4.77 (dd, J = 11.6, 9.5 H], 1H, glcH3), 4.60 (dd, J = 8.9, 8.8 H], 1H, VShH3), 4.53 (dd, J 
= 11.6, 5.7 H], 1H, glcH2), 4.35 (ddd, J = 9.0, 5.7, 3.4, 1H, glcH1), 4.34 (dd, J = 9.5, 8.8 H], 1H, 
glcH4), 4.17 (dd, J = 10.0, 5.0 H], 1H, glcH6eT), 4.08 (ddd, J = 9.2, 8.9, 6.4 H], 1H, VShH2), 
3.94 (dd, J = 10.0, 9.9 H], 1H, glcH6a[), 3.67 (ddd, J = 9.9, 8.8, 5.0 H], 1H, glcH5), 2.33±2.25 
(m, 2H, VShH1), 2.03±1.96 (m, 1H, glc-CH2-VSh), 1.86±1.78 (m, 1H, VShH6), 1.78±1.70 (m, 1H, 
VShH6), 1.64±1.56 (m, 1H, glc-CH2-VSh), 1.39±0.96 (m, 22H, VShHAlk\l), 1.06 (V, 9H, Si-
C(CH3)3), 1.00 (V, 9H, Si-C(CH3)3), 0.95 (V, 9H, Si-C(CH3)3), 0.88 (W, J = 6.8 H], 3H, VShH18), 
0.15 (V, 3H, Si-CH3), 0.07 (V, 3H, Si-CH3); 13C NMR (125 MH], aceWRQe-d6): į 169.1 (2C, -
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NHC(O)PhWh), 154.4 (-C=O), 135.2 (3C, CPhWh aQd VShC5), 132.8 (2C, CPhWh), 131.7 (VShC4), 
123.8 (2C, CPhWh), 80.8 (glcC3), 78.1 (glcC2), 76.6 (glcC4), 75.5 (glcC1), 75.3 (VShC3), 70.6 
(glcC5), 67.4 (glcC6), 57.6 (VShC2), 32.66 (VShC6), 32.61 (VShCAlk\l), 30.4±29.4 (9C, 
VShCAlk\l), 27.7 (3C, Si-C(CH3)3), 27.4 (3C, Si-C(CH3)3), 26.3 (3C, Si-C(CH3)3), 25.4 (VShC1), 
23.3 (Si-C(CH3)3), 23.1 (glc-CH2-VSh), 22.9 (VShCAlk\l), 20.5 (Si-C(CH3)3), 18.7 (Si-C(CH3)3), 
14.4 (VShC18), ±3.4 (Si-CH3), ±4.5 (Si-CH3); HRMS-ESI (m/]): [M+Na]+ calcd fRU 
C48H79NaNO9Si2, 892.5186; fRXQd, 892.5183. 
16EM-ȕ: [Į]D

21 ±22.13 (c 0.09, CHCl3); 1H NMR (500 MH], aceWRQe-d6): į 7.88±7.82 (m, 4H, 
HPhWh), 5.48 (ddd, J = 15.0, 7.5, 6.5 H], 1H, VShH5), 5.26 (dddd, J = 15.0, 8.7, 1.3, 1.2 H], 1H, 
VShH4), 4.62 (dd, J = 8.9, 8.7 H], 1H, VShH3), 4.60 (dd, J = 10.7, 9.6 H], 1H, glcH3), 4.33 (dd, 
J = 9.6, 8.6 H], 1H, glcH4), 4.15 (dd, J = 10.2, 5.1 H], 1H, glcH6eT), 4.07 (dd, J = 10.7, 9.5 H], 
1H, glcH2), 4.08±3.98 (m, 2H, VShH2, glcH1), 3.90 (dd, J = 10.3, 10.2 H], 1H, glcH6a[), 3.69 
(ddd, J = 10.3, 8.6, 5.1 H], 1H, glcH5), 2.28±2.23 (m, 2H, VShH1), 1.84±1.80 (m, 1H, glc-CH2-
VSh), 1.78±1.70 (m, 1H, VShH6), 1.70±1.62 (m, 1H, VShH6), 1.61±1.53 (m, 1H, glc-CH2-VSh), 
1.50±0.94 (m, 22H, VShHAlk\l), 1.05 (V, 9H, Si-C(CH3)3), 1.01 (V, 9H, Si-C(CH3)3), 0.93 (V, 9H, 
Si-C(CH3)3), 0.88 (W, J = 6.8 H], 3H, VShH18), 0.15 (V, 3H, Si-CH3), 0.07 (V, 3H, Si-CH3); 13C 
NMR (125 MH], aceWRQe-d6): į 169.0 (2C, -NHC(O)PhWh), 154.5 (-C=O), 135.2 (2C, CPhWh), 
135.1 (VShC5), 132.7 (2C, CPhWh), 131.7 (VShC4), 123.9 (2C, CPhWh), 84.8 (glcC3), 80.2 (glcC2), 
77.1 (glcC1), 76.5 (glcC5), 75.6 (glcC4), 75.3 (VShC3), 67.0 (glcC6), 57.2 (VShC2), 32.7 (VShC6), 
32.6 (VShCAlk\l), 30.4±29.0 (10C, glc-CH2-VSh aQd VShCAlk\l), 27.7 (3C, Si-C(CH3)3), 27.4 (3C, 
Si-C(CH3)3), 26.3 (3C, Si-C(CH3)3), 23.9 (VShC1), 23.3 (Si-C(CH3)3), 23.1 (VShCAlk\l), 20.5 (Si-
C(CH3)3), 18.7 (Si-C(CH3)3), 14.4 (VShC18), ±3.5 (Si-CH3), ±4.5 (Si-CH3); HRMS-ESI (m/]): 
[M+Na]+ calcd fRU C48H79NaNO9Si2, 892.5186; fRXQd, 892.5182. 
 
 
CRXSOLQJ SURGXFWV 16EN-Į DQG 16EN-ȕ 

 
RDGLFDO CRXSOLQJ: GeQeUal SURcedXUe A ZaV fRllRZed fRU Whe UeacWiRQ Rf dRQRU 11E (43.7 mg, 
97.0 �mRl, 1.0 eTXiY) aQd acceSWRU 12N (113 mg, 194 �mRl, 2.0 eTXiY). The UeacWiRQ mi[WXUe ZaV 
SXUified b\ Uec\cliQg SUeSaUaWiYe GPC (cRlXmQ: JAIGEL-2HR, elXeQW: CHCl3) WR giYe 15EN aV a 
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cRlRUleVV Ril (19.2 mg, 19%) alRQg ZiWh UecRYeUed dRQRU 11E (27.4 mg, 63%, Į:ȕ = 5:7) aQd 
acceSWRU 12N (81.2 mg, 72%). 
15EN: HRMS-ESI (m/]): [M+Na]+ calcd fRU C54H89NaNO10S2Si2, 1054.5359; fRXQd, 1054.5348. 
 
RHGXFWLRQ RI ;DQWKDWH: GeQeUal SURcedXUe B ZaV fRllRZed fRU Whe UeacWiRQ Rf [aQWhaWe 15EN 
(19.2 mg, 18.6 �mRl, 1.0 eTXiY). The diaVWeUeRmeUic UaWiR aW aQRmeUic SRViWiRQ ZaV deWeUmiQed 
b\ 1H NMR Rf cUXde UeacWiRQ mi[WXUe (16EN-Į:16EN-ȕ = 3:1). The UeacWiRQ mi[WXUe ZaV SXUified 
b\ Vilica gel cRlXmQ chURmaWRgUaSh\ (elXeQW; he[aQe/EWOAc = 1/0 WR 5/1) fRllRZed b\ MPLC 
(cRlXmQ: Yama]eQ, ULTRAPACK Silica-30A, elXeQW: he[aQe/EWOAc = 1/0 WR 3/1) WR giYe a 
mi[WXUe Rf 16EN-Į aQd XQkQRZQ b\SURdXcWV (6.8 mg, <40%) aQd a mi[WXUe Rf 16EN-ȕ aQd 
XQkQRZQ b\SURdXcWV (2.1 mg, <12%). 
16EN-Į: HRMS-ESI (m/]): [M+Na]+ calcd fRU C51H85NaNO9Si2, 934.5655; fRXQd, 934.5658. 
16EN-ȕ: HRMS-ESI (m/]): [M+Na]+ calcd fRU C51H85NaNO9Si2, 934.5655; fRXQd, 934.5648. 
 
 
CRXSOLQJ SURGXFW 20-Į 

 
RDGLFDO CRXSOLQJ: GeQeUal SURcedXUe A ZaV fRllRZed fRU Whe UeacWiRQ Rf dRQRU 11G (45.1 mg, 
100 �mRl, 1.0 eTXiY) aQd acceSWRU 12J (134 mg, 200 �mRl, 2.0 eTXiY). The UeacWiRQ mi[WXUe 
ZaV SXUified b\ Uec\cliQg SUeSaUaWiYe GPC (cRlXmQ: JAIGEL-2HR, elXeQW: CHCl3) WR giYe 15GJ 
aV a cRlRUleVV Ril (41.9 mg, 37%) alRQg ZiWh UecRYeUed dRQRU 11G (14.8 mg, 33%, Į:ȕ = 1:2) aQd 
acceSWRU 12J (98.6 mg, 74%). 
15GJ: HRMS-ESI (m/]): [M+Na]+ calcd fRU C57H99NaNO11S2Si3, 1144.5865; fRXQd, 1144.5867. 
 
RHGXFWLRQ RI ;DQWKDWH: GeQeUal SURcedXUe B ZaV fRllRZed fRU Whe UeacWiRQ Rf [aQWhaWe 15GJ 
(41.9 mg, 37.3 �mRl, 1.0 eTXiY). The diaVWeUeRmeUic UaWiR aW aQRmeUic SRViWiRQ ZaV deWeUmiQed 
b\ 1H NMR Rf cUXde UeacWiRQ mi[WXUe (20-Į:20-ȕ > 20:1). The UeacWiRQ mi[WXUe ZaV SXUified b\ 
Vilica gel cRlXmQ chURmaWRgUaSh\ (elXeQW; he[aQe/EWOAc = 1/0 WR 5/1) fRllRZed b\ MPLC 
(cRlXmQ: Yama]eQ, ULTRAPACK Silica-30A, elXeQW: he[aQe/EWOAc = 1/0 WR 3/1) WR giYe 20 aV 
a cRlRUleVV Ril (25.1 mg, 25% (2 VWeSV)). 
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CRmSRXQd 20-Į 
[Į]D

21 +18.05 (c 0.71, CHCl3); 1H NMR (500 MH], aceWRQe-d6): į 7.89±7.87 (m, 4H, HPhWh), 
5.00 (dd, J = 12.0, 5.8 H], 1H, galH2), 4.94 (d, J = 2.4 H], 1H, galH4), 4.75 (dd, J = 12.0, 2.4 H], 
1H, galH3), 4.44±4.40 (m, 1H, galH1), 4.404 (dd, J = 12.5, 2.3 H], 1H, galH6), 4.396 (dd, J = 
9.9, 0.9 H], 1H, VShH3), 4.16 (dd, J = 12.5, 1.3 H], 1H, galH6), 4.11 (ddd, J = 9.9, 9.9, 4.5 H], 
1H, VShH2), 3.82 (V, 1H, galH5), 3.50 (ddd, J = 9.2, 2.1, 0.9 H], 1H, VShH4), 2.34±2.22 (m, 2H, 
VShH1), 1.93±1.82 (m, 1H, glc-CH2-VSh), 1.56±1.45 (m, 2H, glc-CH2-VSh aQd VShH5), 1.45±1.34 
(m, 2H, VShH5 aQd VShHAlk\l), 1.33±1.17 (m, 23H, VShHAlk\l), 1.06 (V, 9H, Si-C(CH3)3), 1.05 
(W, J = 7.9 H], 9H, Si-CH2CH3), 1.02 (V, 9H, Si-C(CH3)3), 0.88 (W, J = 6.8 H], 3H, VShH18), 0.85 
(W, J = 7.9 H], 9H, Si-CH2CH3), 0.77 (m, 6H, Si-CH2CH3), 0.52 (T, J = 7.9 H], 6H, Si-CH2CH3); 
13C NMR (125 MH], aceWRQe-d6): į 169.0 (2C, -NHC(O)PhWh), 154.2 (-C=O), 135.4 (2C, CPhWh), 
132.6 (2C, CPhWh), 123.9 (2C, CPhWh), 79.0 (galC3), 77.8 (VShC3), 75.2 (galC1), 74.7 (VShC4), 
74.5 (galC2), 71.4 (galC4), 69.4 (galC5), 68.2 (galC6), 54.5 (VShC2), 32.6 (VShCAlk\l), 31.5 
(VShC5), 30.5±29.4 (9C, VShCAlk\l), 27.9 (3C, Si-C(CH3)3), 27.7 (3C, Si-C(CH3)3), 26.9 (VShC6), 
25.9 (VShC1), 23.7 (Si-C(CH3)3), 23.3 (VShCAlk\l), 22.3 (gal-CH2-VSh), 21.3 (Si-C(CH3)3), 14.4 
(VShC18), 7.4 (3C, Si-CH2CH3), 7.3 (3C, Si-CH2CH3), 6.0 (3C, Si-CH2CH3), 5.7 (3C, Si-
CH2CH3); HRMS-ESI (m/]): [M+Na]+ calcd fRU C54H95NaNO10Si3, 1024.6162; fRXQd, 1024.6164. 
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5. 6\QWKHVLV RI CH2-OLQNHG GOFCHU DQG GDOCHU AQDORJXHV 
4,6-DL-WeUW-EXW\OVLO\OHQH-2¶-NH2-3¶,4¶-O7E6-α-GOFCHU (17EJ-Į) 

 
TR a VRlXWiRQ Rf 16EJ-Į (25.6 mg, 25.5 �mRl, 1.0 eTXiY) iQ MeOH (260 �L, 0.1 M) ZaV  

added NaOMe (6.9 mg, 128 �mRl, 5.0 eTXiY) aW URRm WemSeUaWXUe. AfWeU VWiUUiQg fRU 30 miQ aW 
URRm WemSeUaWXUe, Whe VRlXWiRQ ZaV filWUaWed WhURXgh caWiRQ e[chaQge UeViQ (IR-120, SUiRU WR XVe 
Whe UeViQ ZaV ZaVhed ZiWh 1 M HCl aQd deiRQi]ed ZaWeU) aQd cRQceQWUaWed XQdeU UedXced SUeVVXUe 
WR giYe Whe cUXde diRl. 

The cUXde mi[WXUe ZaV diVVRlYed iQ EWOH (170 �L, 0.1 M) XQdeU AU aWmRVSheUe. TR Whe 
VRlXWiRQ ZaV added eWh\leQediamiQe (EDA, 86 �L, 1.28 mmRl, 50 eTXiY) aW URRm WemSeUaWXUe. 
AfWeU VWiUUiQg fRU 20 h aW 85 �C, Whe VRlXWiRQ ZaV cRRled WR URRm WemSeUaWXUe, dilXWed ZiWh CHCl3 
(5 mL), aQd TXeQched ZiWh VaWXUaWed aTXeRXV NaHCO3 (5 mL). AfWeU VeSaUaWiQg la\eUV, Whe 
aTXeRXV la\eU ZaV e[WUacWed ZiWh CHCl3 (2 [ 5 mL). The cRmbiQed RUgaQic e[WUacWV ZeUe dUied 
RYeU Na2SO4 aQd cRQceQWUaWed XQdeU UedXced SUeVVXUe. The UeVidXe ZaV SXUified b\ Vilica gel 
cRlXmQ chURmaWRgUaSh\ (elXeQW: he[aQe/CHCl3 = 1/1 WR 0/1) WR giYe amiQRalcRhRl 17EJ-Į aV a 
cRlRUleVV Ril (15.4 mg, 71%). [Į]D

27 +15.80 (c 1.53, CHCl3); 1H NMR (500 MH], CDCl3): į 4.06 
(dd, J = 10.0, 5.0 H], 1H, glcH6eT), 3.99 (ddd, J = 9.9, 6.1, 3.4 H], 1H, VShH4), 3.82 (dd, J = 9.0, 
6.2 H], 1H, glcH2), 3.81 (dd, J = 10.0, 9.6 H], 1H, glcH6a[), 3.77 (m, 1H, glcH1), 3.64 (dd, J = 
9.0, 8.7 H], 1H, glcH3), 3.60 (dd, J = 9.4, 8.7 H], 1H, glcH4), 3.51 (ddd, J = 9.6, 9.4, 5.0 H], 1H, 
glcH5), 3.39 (dd, J = 5.7, 3.4 H], 1H, VShH3), 2.75 (ddd, J = 10.5, 5.7, 2.4 H], 1H, VShH2), 2.05±
1.96 (m, 1H, VShH5), 1.91 (dddd, J = 13.6, 11.2, 4.5, 2.4 H], 1H, VShH1), 1.59 (dddd, J = 14.3, 
10.2, 9.9, 5.3 H], 1H, VShH5), 1.54±1.43 (m, 2H, glc-CH2-VSh), 1.43±1.34 (m, 1H, VShHAlk\l), 
1.31±1.20 (m, 23H, VShHAlk\l), 1.20±1.11 (m, 1H, VShH1), 1.05 (V, 9H, Si-C(CH3)3), 0.99 (V, 9H, 
Si-C(CH3)3), 0.960 (W, J = 7.9 H], 9H, Si-CH2CH3), 0.958 (W, J = 7.8 H], 9H, Si-CH2CH3), 0.88 (W, 
J = 6.8 H], 3H, VShH18), 0.65±0.58 (m, 12H, Si-CH2CH3); 13C NMR (125 MH], CDCl3): į 80.6 
(VShC3), 78.2 (glcC4), 77.8 (VShC4), 75.5 (glcC1), 74.7 (glcC3), 71.8 (glcC2), 67.5 (glcC6), 67.3 
(glcC5), 55.4 (VShC2), 34.2 (glc-CH2-VSh), 32.1 (VShCAlk\l), 30.1 (VShCAlk\l), 30.0 
(VShCAlk\l), 29.85 (3C, VShCAlk\l), 29.81 (3C, VShCAlk\l), 29.78 (2C, VShCAlk\l), 29.5 
(VShC1), 27.6 (3C, Si-C(CH3)3), 27.2 (3C, Si-C(CH3)3), 26.0 (VShCAlk\l), 23.0 (VShC5), 22.8 (Si-
C(CH3)3), 20.1 (Si-C(CH3)3), 14.3 (VShC18), 7.21 (3C, Si-CH2CH3), 7.18 (3C, Si-CH2CH3), 5.5 
(3C, Si-CH2CH3), 5.4 (3C, Si-CH2CH3); HRMS-ESI (m/]): [M+Na]+ calcd fRU C45H96NO7Si3, 
846.6489; fRXQd, 846.6487. 
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4,6-DL-WeUW-EXW\OVLO\OHQH-3¶,4¶-O7E6-Į-GOFCHU (18EJ-Į) 

 
TR a VRlXWiRQ Rf 17EJ-Į (15.4 mg, 18.2 �mRl, 1.0 eTXiY) iQ CH2Cl2 (180 �L, 0.1 M) ZaV 

VeTXeQWiall\ added S\UidiQe (7.3 �L, 91.0 �mRl, 5.0 eTXiY) aQd he[acRVaQR\l chlRUide (8.3 mg, 
91.0 �mRl, 1.1 eTXiY) aW 0 �C. AfWeU VWiUUiQg fRU 1 h aW URRm WemSeUaWXUe, Whe VRlXWiRQ ZaV dilXWed 
ZiWh CH2Cl2 (5 mL) aQd TXeQched ZiWh VaWXUaWed aTXeRXV NaHCO3 (5 mL). AfWeU VeSaUaWiQg 
la\eUV, Whe aTXeRXV la\eU ZaV e[WUacWed ZiWh CH2Cl2 (2 [ 5 mL). The cRmbiQed RUgaQic e[WUacWV 
ZeUe dUied RYeU Na2SO4 aQd cRQceQWUaWed XQdeU UedXced SUeVVXUe. The UeVidXe ZaV SXUified b\ 
Vilica gel cRlXmQ chURmaWRgUaSh\ (elXeQW: he[aQe/aceWRQe = 50/1 WR 5/1) WR giYe amide 18EJ-Į 
aV a cRlRUleVV Ril (10.7 mg, 48%). [Į]D

26 +2.17 (c 0.82, CHCl3); 1H NMR (500 MH], CDCl3): į 
5.42 (d, J = 9.3 H], 1H, ceUNH), 4.07 (dd, J = 10.1, 5.0 H], 1H, glcH6eT), 4.09±4.03 (m, 1H, 
ceUH2), 3.92 (ddd, J = 10.9, 6.2, 3.2 H], 1H, glcH1), 3.79 (dd, J = 10.1, 9.5 H], 1H, glcH6a[), 
3.82±3.77 (m, 1H, glcH2), 3.65 (ddd, J = 6.7, 4.2, 4.0, 1H, ceUH4), 3.63±3.55 (m, glcH3, glcH4, 
aQd ceUH3), 3.49 (ddd, J = 9.5, 9.5, 5.0 H], 1H, glcH5), 2.71 (V, 1H, OH), 2.46 (V, 1H, OH), 2.14 
(dd, J = 8.3, 6.8 H], 2H, ceUH2¶), 2.01 (dddd, 1H, ceUH1), 1.76 (dddd, 1H, glc-CH2-ceU), 1.66±
1.41 (m, 5H, glc-CH2-ceU, ceUH3¶, aQd ceUH5), 1.41±1.21 (m, 69H, ceUHAlk\l aQd ceUH1), 1.05 
(V, 9H, Si-C(CH3)3), 0.99 (V, 9H, Si-C(CH3)3), 0.97 (W, J = 7.8 H], 9H, Si-CH2CH3), 0.96 (W, J = 
7.9 H], 9H, Si-CH2CH3), 0.88 (W, J = 6.8 H], 6H, ceUH18 aQd ceUH26¶), 0.66±0.57 (m, 12H, Si-
CH2CH3); 13C NMR (125 MH], CDCl3): į 172.6 (-NHCO-), 78.7 (VShC3), 78.0 (glcC4), 77.2 
(glcC1), 75.3 (ceUC4), 74.6 (glcC3), 71.8 (glcC2), 67.4 (glcC5), 67.2 (glcC6), 51.7 (ceUC2), 37.3 
(ceUC2¶), 33.6 (ceUCAlk\l), 32.1 (2C, ceUCAlk\l), 30.2 (ceUCAlk\l), 29.9 (19C, ceUCAlk\l), 29.8 
(6C, ceUCAlk\l), 29.7 (ceUCAlk\l), 29.62 (ceUCAlk\l), 29.60 (ceUCAlk\l), 29.5 (2C, ceUCAlk\l), 
27.7 (3C, Si-C(CH3)3), 27.2 (4C, Si-C(CH3)3 aQd glc-CH2-ceU), 25.9 (ceUCAlk\l), 22.8 (2C, 
ceUCAlk\l aQd Si-C(CH3)3), 21.8 (ceUC1), 20.1 (Si-C(CH3)3), 14.3 (2C, ceUC18 aQd ceUC26¶), 7.2 
(6C, Si-CH2CH3), 5.4 (6C, Si-CH2CH3); HRMS-ESI (m/]): [M+Na]+ calcd fRU, C71H145NaNO8Si3, 
1247.0170; fRXQd, 1247.0088. 
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Į-GOFCHU (19-Į) 

 

TR a VRlXWiRQ Rf 18EJ-Į (5.7 mg, 4.7 �mRl, 1.0 eTXiY) iQ THF (47 �L) ZaV VeTXeQWiall\ 
added S\UidiQe (41 �L) aQd HFāS\ (4.2 �l, 47 �mRl, 10 eTXiY) aW 0 �C. AfWeU VWiUUiQg fRU 24 h aW 
0 �C, Whe VRlXWiRQ ZaV TXeQched ZiWh VRlid NaHCO3 (20 mg). E[ceVV VRlidV ZeUe filWeUed Rff RYeU 
a SlXg Rf cRWWRQ ZRRl, UiQVed ZiWh CHCl3/MeOH (1/1), aQd Whe filWUaWe ZaV cRQceQWUaWed. The 
UeVidXe ZaV SXUified b\ gel SeUmeaWiRQ chURmaWRgUaSh\ (SeShade[ LH-20, elXeQW; CHCl3/MeOH 
= 1/1). FXUWheU SXUificaWiRQ ZaV caUUied RXW b\ adVRUSWiRQ chURmaWRgUaSh\ RQ IaWURbeadV 6RS-
8060 (LSI MedieQce CR., elXeQW: CHCl3/MeOH = 50/1 WR 8/1) WR giYe 19-Į aV a ZhiWe amRUShRXV 
VRlid (1.7 mg, 43%). [Į]D

23 +4.43 (c 0.29, CHCl3); 1H NMR (500 MH], CDCl3/CD3OD = 1/1): į 
4.26 (bUV, 1H, OH), 4.02 (ddd, J = 10.7, 4.4, 3.3 H], 1H, ceUH2), 3.85 (ddd, J = 10.9, 5.6, 3.6 H], 
1H, glcH1), 3.82 (dd, J = 11.8, 2.5 H], 1H, glcH6), 3.65±3.55 (m, 2H, glcH6 aQd glcH2), 3.52 
(dd, J = 9.3, 8.4 H], 1H, glcH3), 3.46±3.40 (m, 2H, glcH5 aQd ceUH4), 3.38 (dd, J = 6.9, 4.4 H], 
1H, ceUH3), 3.19 (dd, J = 9.2, 8.4 H], 1H, glcH4), 2.20±2.15 (m, 2H, ceUH2¶), 1.91±1.82 (m, 1H, 
ceUH1), 1.71±1.65 (m, 1H, glc-CH2-ceU), 1.63±1.55 (m, 3H, glc-CH2-ceU aQd ceUH3¶), 1.43±1.19 
(m, 71H, ceUH1 aQd ceUHAlk\l), 0.88 (W, J = 6.8 H], 6H, ceUH18 aQd ceUH26¶); 13C NMR (125 
MH], CDCl3/CD3OD = 1/1): į 175.6 (-NHCO-), 77.7 (ceUC3), 76.8 (glcC1), 74.6 (glcC3), 73.7 
(glcC5 RU glcC2 RU ceUC4), 72.6 (glcC2 RU glcC5 RU ceUC4), 72.5 (ceUC4 RU glcC2 RU glcC5 ), 72.1 
(glcC4), 63.0 (glcC6), 52.2 (ceUC2), 37.1 (ceUC2¶), 33.6 (ceUCAlk\l), 32.5 (2C, ceUCAlk\l), 30.39 
(ceUCAlk\l), 30.37 (ceUCAlk\l), 30.31 (11C, ceUCAlk\l), 30.25 (10C, ceUCAlk\l), 30.15 
(ceUCAlk\l), 30.04 (ceUCAlk\l), 30.02 (ceUCAlk\l), 29.97 (ceUCAlk\l), 29.95 (ceUCAlk\l), 26.6 
(glc-CH2-ceU), 26.4 (ceUC1), 25.7 (ceUCAlk\l), 23.2 (2C, ceUC5 aQd ceUCAlk\l), 22.1 (ceUCAlk\l), 
18.2 (ceUCAlk\l), 14.3 (2C, ceUC18 aQd ceUC26¶); HRMS-ESI (m/]): [M+Na]+ calcd fRU C-

51H101NaNO8, 878.7419; fRXQd, 878.7449. 
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4,6-DL-WeUW-EXW\OVLO\OHQH-2¶-NH2-3¶,4¶-O7E6-ȕ-GOFCHU (17EJ-ȕ) 

 
TR a VRlXWiRQ Rf 16EJ-ȕ (32.0 mg, 31.9 �mRl, 1.0 eTXiY) iQ MeOH (320 �L, 0.1 M) ZaV 

added NaOMe (8.6 mg, 160 �mRl, 5.0 eTXiY) aW URRm WemSeUaWXUe. AfWeU VWiUUiQg fRU 30 miQ aW 
URRm WemSeUaWXUe, Whe VRlXWiRQ ZaV filWUaWed WhURXgh caWiRQ e[chaQge UeViQ (IR-120, SUiRU WR XVe 
Whe UeViQ ZaV ZaVhed ZiWh 1 M HCl aQd deiRQi]ed ZaWeU) aQd cRQceQWUaWed XQdeU UedXced SUeVVXUe 
WR giYe Whe cUXde diRl. 

The cUXde mi[WXUe ZaV diVVRlYed iQ EWOH (210 �L, 0.1 M) XQdeU AU aWmRVSheUe. TR Whe 
VRlXWiRQ ZaV added eWh\leQediamiQe (EDA, 110 �L, 159 �mRl, 50 eTXiY) aW URRm WemSeUaWXUe. 
AfWeU VWiUUiQg fRU 20 h aW 85 �C, Whe VRlXWiRQ ZaV cRRled WR URRm WemSeUaWXUe, dilXWed ZiWh CHCl3 
(5 mL), aQd TXeQched ZiWh VaWXUaWed aTXeRXV NaHCO3 (5 mL). AfWeU VeSaUaWiQg la\eUV, Whe 
aTXeRXV la\eU ZaV e[WUacWed ZiWh CHCl3 (2 [ 5 mL). The cRmbiQed RUgaQic e[WUacWV ZeUe dUied 
RYeU Na2SO4 aQd cRQceQWUaWed XQdeU UedXced SUeVVXUe. The UeVidXe ZaV SXUified b\ Vilica gel 
cRlXmQ chURmaWRgUaSh\ (elXeQW: he[aQe/CHCl3 = 1/1 WR 0/1) WR giYe amiQRalcRhRl 17EJ-ȕ aV a 
cRlRUleVV Ril (16.9 mg, 63%). [Į]D

29 ±15.41 (c 0.47, CHCl3); 1H NMR (500 MH], CDCl3): į 4.12 
(dd, J = 10.1, 5.0 H], 1H, glcH6eT), 3.80 (dd, J = 10.2, 10.1 H], 1H, glcH6a[), 3.74 (ddd, J = 6.3, 
4.3, 4.3 H], 1H, VShH4), 3.62 (dd, J = 9.1, 9.0 H], 1H, glcH4), 3.51 (dd, J = 9.0, 8.0 H], 1H, 
glcH3), 3.39 (dd, J = 5.2, 4.3 H], 1H, VShH3), 3.36 (ddd, J = 10.2, 9.1, 5.0 H], 1H, glcH5), 3.35±
3.28 (m, 2H, glcH1 aQd glcH2), 2.73 (ddd, J = 10.7, 5.2. 2.3 H], 1H, VShH2), 1.93±1.85 (m, 1H, 
glc-CH2-VSh), 1.76±1.61 (m, 2H, VShH1 aQd glc-CH2-VSh), 1.56±1.42 (m, 2H, VShH5), 1.43±1.32 
(m, 2H, VShH1 aQd VShHAlk\l), 1.32±1.18 (m, 23H, VShHAlk\l), 1.05 (V, 9H, Si-C(CH3)3), 0.99 
(V, 9H, Si-C(CH3)3), 0.96 (W, J = 7.9 H], 18H, Si-CH2CH3), 0.88 (W, J = 6.7 H], 3H, VShH18), 0.62 
(T, J = 7.9 H], 6H, Si-CH2CH3), 0.60 (T, J = 7.9 H], 6H, Si-CH2CH3); 13C NMR (125 MH], 
CDCl3): į 80.5 (VShC3), 79.4 (glcC1), 78.4 (glcC3), 77.6 (glcC4), 75.3 (VShC4), 74.5 (glcC5), 
72.8 (glcC2), 66.7 (glcC6), 54.7 (VShC2), 34.3 (VShC5), 32.1 (VShCAlk\l), 30.2 (VShCAlk\l), 
29.85 (3C, VShCAlk\l), 29.81 (3C, VShCAlk\l), 29.78 (2C, VShCAlk\l), 29.5 (glc-CH2-VSh), 28.5 
(VShCAlk\l), 27.6 (3C, Si-C(CH3)3), 27.2 (3C, Si-C(CH3)3), 27.0 (VShC1), 25.7 (VShCAlk\l), 22.8 
(Si-C(CH3)3), 20.1 (Si-C(CH3)3), 14.3 (VShC18), 7.2 (6C, Si-CH2CH3), 5.5 (3C, Si-CH2CH3), 5.4 
(3C, Si-CH2CH3); HRMS-ESI (m/]): [M+Na]+ calcd fRU C45H96NO7Si3, 846.6489; fRXQd, 
846.6493. 
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4,6-DL-WeUW-EXW\OVLO\OHQH-3¶,4¶-O7E6-ȕ-GOFCHU (18EJ-ȕ) 

 
TR a VRlXWiRQ Rf 17EJ-ȕ (16.9 mg, 20.0 �mRl, 1.0 eTXiY) iQ CH2Cl2 (190 �L, 0.1 M) ZaV 

VeTXeQWiall\ added S\UidiQe (8.1 �L, 100 �mRl, 5.0 eTXiY) aQd he[acRVaQR\l chlRUide (9.1 mg, 
22.0 �mRl, 1.1 eTXiY) aW 0 �C. AfWeU VWiUUiQg fRU 1 h aW URRm WemSeUaWXUe, Whe VRlXWiRQ ZaV dilXWed 
ZiWh CH2Cl2 (5 mL) aQd TXeQched ZiWh VaWXUaWed aTXeRXV NaHCO3 (5 mL). AfWeU VeSaUaWiQg 
la\eUV, Whe aTXeRXV la\eU ZaV e[WUacWed ZiWh CH2Cl2 (2 [ 5 mL). The cRmbiQed RUgaQic e[WUacWV 
ZeUe dUied RYeU Na2SO4 aQd cRQceQWUaWed XQdeU UedXced SUeVVXUe. The UeVidXe ZaV SXUified b\ 
Vilica gel cRlXmQ chURmaWRgUaSh\ (elXeQW: he[aQe/aceWRQe = 50/1 WR 5/1) WR giYe amide 18EJ-ȕ aV 
a cRlRUleVV Ril (14.7 mg, 60%). [Į]D

20 ±15.61 (c 0.95, CHCl3); 1H NMR (500 MH], CDCl3): į 5.65 
(d, J = 9.2 H], 1H, ceUNH), 4.12 (dd, J = 10.1, 5.0 H], 1H, glcH6eT), 4.11±4.05 (m, 1H, ceUH2), 
3.80 (dd, J = 10.2, 10.1 H], 1H, glcH6a[), 3.66 (ddd, J = 6.6, 4.8, 4.0 H], 1H, ceUH4), 3.61 (dd, 
J = 9.2, 8.7 H], 1H, glcH4), 3.58 (dd, J = 4.0, 3.9 H], 1H, ceUH3), 3.50 (dd, J = 8.8, 8.7 H], 1H, 
glcH3), 3.40±3.33 (m, 2H, glcH1 aQd glcH5), 3.22 (dd, J = 9.1, 8.8 H], 1H, glcH2), 2.14 (dW, J = 
14.5, 7.5 H], 1H, ceUH2¶), 2.11 (dW, J = 14.5, 7.3 H], 1H, ceUH2¶), 1.89±1.78 (m, 2H, ceUH1 aQd 
glc-CH2-ceU), 1.65±1.57 (m, 2H, ceUH3¶), 1.55±1.44 (m, 3H, ceUH1 aQd ceUH5), 1.44±1.34 (m, 
2H, glc-CH2-ceU aQd ceUHAlk\l), 1.34±1.18 (m, 67H, ceUHAlk\l), 1.05 (V, 9H, Si-C(CH3)3), 0.99 
(V, 9H, Si-C(CH3)3), 0.97 (W, J = 7.9 H], 9H, Si-CH2CH3), 0.96 (W, J = 7.9 H], 9H, Si-CH2CH3), 
0.88 (W, J = 6.8 H], 6H, ceUH18 aQd ceUH26¶), 0.68±0.56 (m, 12H, Si-CH2CH3); 13C NMR (125 
MH], CDCl3): į 173.2 (-NHCO-), 78.93 (glcC5), 78.86 (glcC3), 77.9 (ceUC3), 77.3 (glcC4), 75.9 
(ceUC4), 74.4 (glcC1), 73.9 (glcC2), 66.6 (glcC6), 51.2 (ceUC2), 37.3 (ceUC2¶), 33.9 (ceUCAlk\l), 
32.1 (2C, ceUCAlk\l), 30.1 (glc-CH2-ceU), 29.9 (17C, ceUCAlk\l), 29.8 (7C, ceUCAlk\l), 29.7 
(ceUCAlk\l), 29.60 (ceUCAlk\l), 29.57 (ceUCAlk\l), 29.52 (2C, ceUCAlk\l), 27.9 (ceUCAlk\l), 
27.6 (3C, Si-C(CH3)3), 27.2 (3C, Si-C(CH3)3), 25.91 (ceUCAlk\l), 25.88 (ceUC5), 25.7 (ceUC1), 
22.9 (2C, ceUCAlk\l aQd Si-C(CH3)3), 20.1 (Si-C(CH3)3), 14.3 (2C, ceUC18 aQd ceUC26¶), 7.18 
(3C, Si-CH2CH3), 7.17 (3C, Si-CH2CH3), 5.4 (6C, Si-CH2CH3); HRMS-ESI (m/]): [M+Na]+ calcd 
fRU, C71H145NaNO8Si3, 1247.0170; fRXQd, 1247.0169. 
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ȕ-GOFCHU (19-ȕ) 

 
TR a VRlXWiRQ Rf 18EJ-ȕ (5.2 mg, 4.2 �mRl, 1.0 eTXiY) iQ THF (47 �L) ZaV VeTXeQWiall\ 

added S\UidiQe (24 �L) aQd HFāS\ (1.9 �L, 21 �mRl, 10 eTXiY) aW 0 �C. AfWeU VWiUUiQg fRU 24 h aW 
0 �C, Whe VRlXWiRQ ZaV TXeQched ZiWh VRlid NaHCO3 (20 mg). E[ceVV VRlidV ZeUe filWeUed Rff RYeU 
a SlXg Rf cRWWRQ ZRRl, UiQVed ZiWh CHCl3/MeOH (1/1), aQd Whe filWUaWe ZaV cRQceQWUaWed. The 
UeVidXe ZaV SXUified b\ gel SeUmeaWiRQ chURmaWRgUaSh\ (SeShade[ LH-20, elXeQW; CHCl3/MeOH 
= 1/1). FXUWheU SXUificaWiRQ ZaV caUUied RXW b\ adVRUSWiRQ chURmaWRgUaSh\ RQ IaWURbeadV 6RS-
8060 (LSI MedieQce CR., elXeQW: CHCl3/MeOH = 50/1 WR 8/1) WR giYe 19-ȕ aV a ZhiWe amRUShRXV 
VRlid (2.0 mg, 55%). [Į]D

23 ±10.38 (c 0.20, CHCl3); 1H NMR (500 MH], CDCl3): į 4.07 (ddd, J 
= 11.2, 4.0, 2.9 H], 1H, ceUH2), 3.82 (dd, J = 11.9, 2.3 H], 1H, glcH6), 3.60 (dd, J = 11.9, 5.8 H], 
1H, glcH6), 3.43±3.38 (m, 1H, ceUH4), 3.37 (dd, J = 7.2, 4.0 H], 1H, ceUH3), 3.34±3.29 (m, 1H, 
glcH3), 3.23 (dd, J = 9.6, 8.3 H], 1H, glcH4), 3.22±3.15 (m, 2H, glcH5 aQd glcH1), 3.07 (dd, J = 
9.2, 9.0 H], 1H, glcH2), 2.22±2.12 (m, 2H, ceUH2¶), 1.84±1.74 (m, 2H, ceUH1 aQd glc-CH2-ceU), 
1.72±1.64 (m, 1H, ceUH5), 1.64±1.55 (m, 3H, ceUH1 aQd ceUH3¶), 1.55±1.48 (m, 1H, ceUH6), 
1.48±1.40 (m, 1H, glc-CH2-ceU ), 1.23±1.30 (m, 68H, ceUH5 aQd ceUHAlk\l), 0.86 (W, J = 6.8 H], 
6H, ceUH18 aQd ceUH26¶); 13C NMR (125 MH], CDCl3): į 175.5 (-NHCO-), 80.6 (glcC5), 79.2 
(glcC3 RU glcC1), 79.1 (glcC1 RU glcC3), 77.5 (ceUC3), 74.5 (glcC2), 72.6 (ceUC4), 71.4 (glcC4), 
62.7 (glcC6), 51.3 (ceUC2), 37.1 (ceUC2¶), 33.8 (ceUCAlk\l), 32.5 (2C, ceUCAlk\l), 30.33 
(ceUCAlk\l), 30.28 (ceUCAlk\l), 30.23 (11C, ceUCAlk\l), 30.19 (11C, ceUCAlk\l), 30.09 
(ceUCAlk\l), 29.97 (ceUCAlk\l), 29.92 (ceUCAlk\l), 29.89 (2C, ceUCAlk\l), 28.2 (ceUCAlk\l), 
26.6 (ceUC5), 26.3 (ceUC1), 24.2 (glc-CH2-ceU), 23.2 (2C, ceUCAlk\l), 14.3 (2C, ceUC18 aQd 
ceUC26¶); HRMS-ESI (m/]): [M+Na]+ calcd fRU, C51H101NaNO8, 878.7419; fRXQd, 878.7414. 
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4,6-DL-WeUW-EXW\OVLO\OHQH-2¶-NH2-3¶,4¶-O7E6-Į-GDOCHU (610) 

 

TR a VRlXWiRQ Rf 20-Į (28.4 mg, 28.3 �mRl, 1.0 eTXiY) iQ MeOH (280 �L, 0.1 M) ZaV added 
NaOMe (7.7 mg, 140 �mRl, 5.0 eTXiY) aW URRm WemSeUaWXUe. AfWeU VWiUUiQg fRU 30 miQ aW URRm 
WemSeUaWXUe, Whe VRlXWiRQ ZaV filWUaWed WhURXgh caWiRQ e[chaQge UeViQ (IR-120, SUiRU WR XVe Whe 
UeViQ ZaV ZaVhed ZiWh 1 M HCl aQd deiRQi]ed ZaWeU) aQd cRQceQWUaWed XQdeU UedXced SUeVVXUe 
WR giYe Whe cUXde diRl. 

The cUXde mi[WXUe ZaV diVVRlYed iQ EWOH (190 �L, 0.1 M) XQdeU AU aWmRVSheUe. TR Whe 
VRlXWiRQ ZaV added eWh\leQediamiQe (EDA, 96 �L, 1.40 mmRl, 50 eTXiY) aW URRm WemSeUaWXUe. 
AfWeU VWiUUiQg fRU 18 h aW 85 �C, Whe VRlXWiRQ ZaV cRRled WR URRm WemSeUaWXUe, dilXWed ZiWh CHCl3 
(5 mL), TXeQched ZiWh VaWXUaWed aTXeRXV NaHCO3 (5 mL). AfWeU VeSaUaWiQg la\eUV, Whe aTXeRXV 
la\eU ZaV e[WUacWed ZiWh CHCl3 (2 [ 5 mL). The cRmbiQed RUgaQic e[WUacWV ZeUe dUied RYeU 
Na2SO4 aQd cRQceQWUaWed XQdeU UedXced SUeVVXUe. The UeVidXe ZaV SXUified b\ Vilica gel cRlXmQ 
chURmaWRgUaSh\ (elXeQW: he[aQe/CHCl3 = 1/1 WR 0/1) WR giYe amiQRalcRhRl 610 aV a cRlRUleVV Ril 
(15.4 mg, 64%). [Į]D

20 +29.70 (c 0.49, CHCl3); 1H NMR (500 MH], CDCl3): į 4.40 (dd, J = 3.6, 
1.2 H], 1H, galH4), 4.24 (dd, J = 12.3, 2.2 H], 1H, galH6), 4.14 (dd, J = 12.3, 1.6 H], 1H, galH6), 
4.07 (m, 1H, galH1), 4.06 (dd, J = 6.3, 6.0 H], 1H, galH2), 3.77 (ddd, J = 6.5, 4.3, 3.6 H], 1H, 
VShH4), 3.58 (ddd, J = 9.4, 6.0, 3.6 H], 1H, galH3), 3.54 (dd, J = 2.2, 1.2 H], 1H, galH5), 3.38 
(dd, J = 5.7, 3.6 H], 1H, VShH3), 2.71 (ddd, J = 9.9, 5.7, 2.5 H], 1H, VShH2), 2.52 (d, J = 10.9 
H], 1H, OH), 1.95±1.83 (m, 2H, VShH1 aQd gal-CH2-VSh), 1.55±1.33 (m, 3H, VShH5 aQd gal-
CH2-VSh), 1.32±1.12 (m, 24H, VShHAlk\l), 1.21±1.12 (m, 1H, VShH1), 1.05 (V, 18H, Si-C(CH3)3), 
0.96 (W, J = 7.9 H], 18H, Si-CH2CH3), 0.88 (W, J = 6.9 H], 3H, VShH18), 0.65±0.57 (m, 12H, Si-
CH2CH3); 13C NMR (125 MH], CDCl3): į 80.7 (VShC3), 77.4 (galC1), 75.2 (VShC4), 73.3 (galC4), 
71.5 (galC3), 69.7 (galC2), 67.9 (galC5), 67.6 (galC6), 55.1 (VShC2), 33.9 (VShC5), 32.1 
(VShCAlk\l), 30.2 (VShC1), 30.1 (VShCAlk\l), 29.9 (3C, VShCAlk\l), 29.82 (3C, VShCAlk\l), 
29.79 (VShCAlk\l), 29.5 (VShCAlk\l), 27.7 (3C, Si-C(CH3)3), 27.5 (3C, Si-C(CH3)3), 25.9 
(VShCAlk\l), 23.5 (VShCAlk\l), 22.9 (Si-C(CH3)3), 21.7 (gal-CH2-VSh), 20.9 (Si-C(CH3)3), 14.3 
(VShC18), 7.23 (3C, Si-CH2CH3), 7.20 (3C, Si-CH2CH3), 5.5 (3C, Si-CH2CH3), 5.4 (3C, Si-
CH2CH3); HRMS-ESI (m/]): [M+Na]+ calcd fRU C45H96NO7Si3, 846.6489; fRXQd, 846.6510. 
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4,6-DL-WeUW-EXW\OVLO\OHQH-3¶,4¶-O7E6-Į-GDOCHU (611) 

 
TR a VRlXWiRQ Rf 610 (11.0 mg, 13.0 �mRl, 1.0 eTXiY) iQ CH2Cl2 (125 �L, 0.1 M) ZaV 

VeTXeQWiall\ added S\UidiQe (5.2 �L, 65.0 �mRl, 5.0 eTXiY) aQd he[acRVaQR\l chlRUide (8.1 mg, 
19.5 �mRl, 1.5 eTXiY) aW 0 �C. AfWeU VWiUUiQg fRU 1 h aW URRm WemSeUaWXUe, Whe VRlXWiRQ ZaV dilXWed 
ZiWh CH2Cl2 (5 mL) aQd TXeQched ZiWh VaWXUaWed aTXeRXV NaHCO3 (5 mL). AfWeU VeSaUaWiQg 
la\eUV, Whe aTXeRXV la\eU ZaV e[WUacWed ZiWh CH2Cl2 (2 [ 5 mL). The cRmbiQed RUgaQic e[WUacWV 
ZeUe dUied RYeU Na2SO4 aQd cRQceQWUaWed XQdeU UedXced SUeVVXUe. The UeVidXe ZaV SXUified b\ 
Vilica gel cRlXmQ chURmaWRgUaSh\ (elXeQW: he[aQe/aceWRQe = 50/1 WR 5/1) WR giYe amide 611 aV a 
cRlRUleVV Ril (6.7 mg, 42%). [Į]D

20 +11.53 (c 0.67, CHCl3); 1H NMR (500 MH], CDCl3): į 5.45 
(d, J = 9.3 H], 1H, ceUNH), 4.38 (dd, J = 3.6, 0.8 H], 1H, galH4), 4.25 (dd, J = 12.4, 2.2 H], 1H, 
galH6), 4.14 (dd, J = 12.4, 1.5 H], 1H, galH6), 4.07±3.98 (m, 3H, galH1, galH2, aQd ceUH2), 3.63 
(ddd, J = 6.9, 4.3, 4.1 H], 1H, ceUH4), 3.57±3.50 (m, 3H, galH3, ceUH3, aQd galH5), 2.48 (d, J = 
10.9 H], 1H, OH), 2.33 (V, 1H, OH), 2.13 (dd, J = 8.2, 7.1 H], 2H, ceUH2¶), 1.97 (dddd, J = 13.9, 
11.1, 4.7, 2.7 H], 1H, ceUH1), 1.75±1.66 (m, 1H, gal-CH2-ceU), 1.65±1.58 (m, 2H, ceUH3¶), 1.55±
1.41 (m, 3H, ceUH5 aQd gal-CH2-ceU), 1.25±1.38 (m, 69H, ceUHAlk\l), 1.05 (V, 9H, Si-C(CH3)3), 
1.04 (V, 9H, Si-C(CH3)3), 0.96 (W, J = 7.9 H], 18H, Si-CH2CH3), 0.88 (W, J = 6.9 H], 6H, ceUH18 
aQd ceUH26¶), 0.68±0.55 (m, 12H, Si-CH2CH3); 13C NMR (125 MH], CDCl3): į 172.6 (-NHCO-), 
78.7 (ceUC3), 76.4 (galC1), 75.2 (ceUC4), 73.3 (galC4), 71.3 (galC3), 69.7 (galC2), 67.8 (galC5), 
67.6 (galC6), 51.8 (ceUC2), 37.3 (ceUC2¶), 33.5 (ceUC5), 32.1 (2C, ceUCAlk\l), 30.2 (ceUC1), 29.9 
(17C, ceUCAlk\l), 29.8 (6C, ceUCAlk\l), 29.7 (ceUCAlk\l), 29.63 (ceUCAlk\l), 29.60 (ceUCAlk\l), 
29.5 (2C, ceUCAlk\l), 27.7 (3C, Si-C(CH3)3), 27.4 (3C, Si-C(CH3)3), 27.0 (ceUCAlk\l), 25.9 
(ceUCAlk\l), 25.8 (ceUCAlk\l), 23.5 (ceUCAlk\l), 22.8 (2C, gal-CH2-ceU aQd Si-C(CH3)3), 20.9 
(Si-C(CH3)3), 20.6 (ceUCAlk\l), 14.3 (2C, ceUC18 aQd ceUC26¶), 7.2 (6C, Si-CH2CH3), 5.4 (6C, 
Si-CH2CH3); HRMS-ESI (m/]): [M+Na]+ calcd fRU, C71H145NaNO8Si3, 1247.0170; fRXQd, 
1247.0088. 
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Į-GDOCHU (2) 

 

TR a VRlXWiRQ Rf 611 (6.0 mg, 4.9 �mRl, 1.0 eTXiY) iQ THF (49 �L) ZaV VeTXeQWiall\ added S\UidiQe 
(43 �L) aQd HFāS\ (4.4 �L, 49 �mRl, 10 eTXiY) aW 0 �C. AfWeU VWiUUiQg fRU 24 h aW 0 �C, Whe VRlXWiRQ 
ZaV TXeQched ZiWh VRlid NaHCO3 (20 mg). E[ceVV VRlidV ZeUe filWeUed Rff RYeU a SlXg Rf cRWWRQ 
ZRRl, UiQVed ZiWh CHCl3/MeOH (1/1), aQd Whe filWUaWe ZaV cRQceQWUaWed. The UeVidXe ZaV SXUified 
b\ gel SeUmeaWiRQ chURmaWRgUaSh\ (SeShade[ LH-20, elXeQW; CHCl3/MeOH = 1/1). FXUWheU 
SXUificaWiRQ ZaV caUUied RXW b\ adVRUSWiRQ chURmaWRgUaSh\ RQ IaWURbeadV 6RS-8060 (LSI 
MedieQce CR., elXeQW: CHCl3/MeOH = 50/1 WR 8/1) WR giYe 2 aV a ZhiWe amRUShRXV VRlid (1.8 mg, 
43%). [Į]D

22 +29.34 (c 0.10, CHCl3); 1H NMR (500 MH], CDCl3): į 4.03 (ddd, J = 10.7, 4.3, 3.2 
H], 1H, ceUH2), 3.93±3.86 (m, 3H, galH1, galH2, aQd galH3), 3.77 (dd, J = 11.6, 7.1 H], 1H, 
galH6), 3.67 (dd, J = 11.6, 4.3 H], 1H, galH6), 3.65±3.59 (m, 3H, galH5, galH4, aQd ceUH4), 3.37 
(dd, J = 7.2, 4.3 H], 1H, ceUH3), 2.22±2.12 (m, 2H, ceUH2¶), 1.87±1.79 (m, 1H, ceUH1), 1.72±
1.61 (m, 2H, ceUH5 aQd glc-CH2-ceU ), 1.61±1.48 (m, 4H, glc-CH2-ceU, ceUH3¶, aQd ceUH6), 1.44±
1.33 (m, 2H, ceUH1 aQd ceUH5), 1.33±1.19 (m, 67H, ceUHAlk\l), 0.85 (W, J = 6.9 H], 6H, ceUH18 
aQd ceUH26¶); 13C NMR (125 MH], CDCl3): į 175.5 (-NHCO-), 77.6 (ceUC3), 76.2 (galC1), 72.7 
(ceUC4 RU galC5), 72.5 (galC5 RU ceUC4), 71.2 (galC4), 69.9 (galC2 RU galC3), 69.6 (galC3 RU 
galC2), 62.4 (galC6), 52.1 (ceUC2), 37.0 (ceUC2¶), 33.6 (ceUCAlk\l), 32.5 (2C, ceUCAlk\l), 30.32 
(ceUCAlk\l), 30.29 (ceUCAlk\l), 30.23 (11C, ceUCAlk\l), 30.18 (11C, ceUCAlk\l), 30.08 
(ceUCAlk\l), 29.96 (ceUCAlk\l), 29.94 (ceUCAlk\l), 29.87 (ceUCAlk\l), 26.6 (ceUCAlk\l), 26.3 
(ceUCAlk\l), 25.7 (ceUC1), 23.2 (2C, ceUCAlk\l), 21.9 (gal-CH2-ceU), 14.3 (2C, ceUC18 aQd 
ceUC26¶); HRMS-ESI (m/]): [M+Na]+ calcd fRU C51H101NaNO8, 878.7419; fRXQd, 878.7416. 
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6. CRPSXWDWLRQDO MHWKRGV DQG FLJXUH 61 
The mRdeliQg VWXdieV ZeUe SeUfRUmed XViQg SSaUWaQ 08 (WaYefXQcWiRQ). The cRQfRUmaWiRQal 

aQal\ViV Rf RlefiQ 12G ZaV cRQdXcWed XViQg Whe cRQfRUmeU diVWUibXWiRQ meWhRd (MMFF fRUce field). 
The VWable cRQfRUmaWiRQV ZeUe VXbVeTXeQWl\ RSWimi]ed aW Whe DFT (M06-2X/6-31G**) leYel iQ 
1,2-dichlRUReWhaQe XViQg Whe 16 A.03 UeYiViRQ Rf GaXVViaQ 16. FUeTXeQcieV ZeUe aQal\Wicall\ 
cRmSXWed aW Whe Vame leYel Rf WheRU\ WR giYe GibbV fUee eQeUgieV (298 K, 1 aWm) aQd WR cRQfiUm 
ZheWheU Whe VWUXcWXUeV aUe miQima (QR imagiQaU\ fUeTXeQcieV) RU WUaQViWiRQ VWaWeV (RQe imagiQaU\ 
fUeTXeQc\). BXlk VRlYeQW effecWV (1,2-dichlRUReWhaQe) ZeUe eYalXaWed b\ XViQg Whe VRlYaWiRQ mRdel 
Rf deQViW\ (SMD). 
 

 
FLJXUH. 61. The BRlW]maQQ cRQfRUmaWiRQal SRSXlaWiRQ fRU RSWimi]ed VWUXcWXUe 12G (M06-2X/6-
31G**/SMD=1,2-dichlRUReWhaQe).  
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