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AT dfiinqusrasAfinzduassiansayiusimilungy arylglycoside Millassaindiansil
QNEK1uUIMIIY Ae iy Heteroaromatic  agfuluF1Aidiumie anomeric ¥99731i1ANa
slucopyranaside . aqﬁuﬂwﬁﬁﬁdLﬂ%'wﬂﬁﬁamiﬁﬁwaﬂv’Bis-triazole-glycoside wnduanungu
Jwu 18 wila nsduayeivillagufiisen click reaction 984 diacetylene benzyl elycoside fiu
OUWUS azides wlimsneg laeldiussufisen copper sulfate way sodium ascorbate Tuma¥in
avane tetrahydrofuran W'U'J'ﬂ,uaﬂﬂdzﬁmmsaﬁ'ﬂmiwﬁauﬁué Bis-triazole-glycoside 161 %yield

faus 33-99% ansdaasziniagniludnwimigysmuiuimiuaingnsdudanisyieauees SGLT2
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IsmmmmSNLﬂuﬂagmqfumwﬁﬁwﬁuﬁaaqeiaﬂszmnwadan wuitutl 2007 &
fuaelsaumnuia 246 drueu wasfiuunliufiesiiudnnudu 7 Swueaurelluynqd fref.1]
dwmsuustwelne Tfthorummilulssnalnedugduind 3 Sweu Taslusnauiliidadiuves
githidideatlsamiugeds 60% wazaulnefinmundssissdulsaummuiunntuduxe
nnnanglsedi meniseeniidimenieinnzeien  usnanilsamusaunsadienen
mawugnssu Tsawmudadlsadess Wulsadisnunlduslimene AANsAlISguIalneanany
doddiiunuummalionvivssensithedelsaruumand

Tsawu daenauiaunfvessrsneifinsudngesTuudugdu (nsulin) lsiifigawe
sumeliannselihmaldesnamnzan  Sdasunithmassddeadsneneieldifundn
meldinsmunuuesgesluudugdu  Tsauvwnndieomda Aeviedl 1 wer 2 Tudnnufioe
Tsavnuiiny Siftasvusiind 2 Gefasar 90-95% vesfiheiumniunimus Tasdiormsde
nsmouauswiadugAuTinTwAaUNA nmzdesedugiu liienigliaunsamuauseduthmaly
\Gonldl [ref. 21 msdnwlsaumiind 2 Tullegiudeudnesnegiinisnuidesugau (insulin
therapy) tnaaszduianaludon LLazm'sé’ué'Ju’aﬁamﬂqiﬂﬁma (O-glucosidase inhibitors) Faen
waniiuensiiviliAnensdradesld viouafusiinddiorhutumasrinigibiaunse
muauensvadlsa [ref. 3-4] Falmwdnduidesdimavaunodmiuinunlsaumueiion 2
Fevlinssniiszansamenniy

newddgiinaildndudidvaulafiazdaunsziasoyius arylglycoside wiinlmi
g Iifiswnuin Arylglycoside Siuszavisamsanislfifiuensnunlsaumuniinn 2 16 sywus
Twai Adaenesilsnsgninlunsisasumgnisuluimu (antidiabetic)

Tuthgiumsdnulsawwnuelien 2 Fdidwnufiefear 9095%  weagthowviu
vaun Aeudnasin wum'ur\]1L1JuwmaaumswwmsJ1mmusnm‘lsﬂw'wn'1u‘numm 2 ievily
ns$huniivssansnmaniy

maRumsdueenvaanglaavnamaiutiaanis tulunalnnisiiszdeanseduinmalu
Foalduarinsdnnlsaummld nmsdunuunummaealsinenimsgedumsdilduaznisgn
?junﬁuﬁlmaanqiﬂaLﬁﬂ‘ﬁumumqﬁ’wuﬁa‘w@au-nqiﬂa (sodium-glucose  transporters) #3©
SGLT Gefidrdnyiley 2 isoforms A SGLT-1 uaz SGLT-2 laglawizegiade SGLT2 ¥l
Timemanitawndalumstamneiiiinalnnnsesnguitudamsvhauees SGLT2 vie SGLT2
inhibitors e lsaumnmuiisssinmsiudinisgandureanglaaiilaezidumsdissamsdu
sonvenglaamlaanzuazdamaliseiunglaaluidenansiadlel (ref. 5-8]

Phlorizin ansfildanudenvessnvestuneudia Wumssuss SGLT fawzanzasiausndi
wuhannsnanngladlunszuadeauasuasnsyuliidodevesdnivnaassiinnulwiesuydu
agalsfimuans Phlorizin laildgnitannTiduen esniinnailinehgedslianmnsaurldlums
Snwnumnunendinle (ref. 9]



Phlorizin

lAssa319909a15 Phlorizin 1 Wy O-arylglycoside ﬁﬁwy}muﬁ O-Aryl aglﬁwutuﬁw*?‘iﬁ'nmﬁa
anomeric Uninemansldanuaulauayldsenusrwadios ref. 10, 11] Sansduasiesians
ayWus glycoside fiillassa¥rendney Phiorizin 1 iieldidusnulsaummiuriied 2 Metragu ans
Canaglifiozin 2 Wuanseyfuslwminigndueswidy fassadaiidauvadiuan Phiorizin 1 Taedy
C-arylglycoside fnuindignssudinisyiauves SGLT2 Awaluieudonay 2009 fidwan a1s
Canaglifiozin 2 Wifamthistudngnsnsisaeuly  phase 3 iednwmudaonsouar
Usransameensisifiugnsnulsaunmnueiiof 2 ref. 1 uag 12] -

Me

canagliflozin

wdINNSEUNUIT phlorizin Wuansduda SGLT Mamzinnzswualing wdwniuding
Wanasaynus arylglycoside fifllassadasnegiuly wu prodrug T-1095 3 uaz analog Ao T-
1095A 4 Aifirnuasnasiiussaninmmilonia Phlorizin mse‘i’aLfmsﬁﬁaaaﬂﬁgnﬁﬂﬂﬁnuﬂu
wustasdninnasslsaminuiiad 2 uaswuin T-1095A 4 §udy SGLT Alsld dm T-1095 3
wuihiigvdanmsgedunglaanduilnegnadiuseansam  finalifinsdudrenglaassnmatiaanis
vty a13 anylglycoside liafiwuinaunsouulssanganglaalusmelsdlumyiduummuas
Yagtudmeasseglutuadin [ref. 13]

HO™ “OH 3, T-1095 (R = CO,Me)
OH 4, T-1095A (R = H)



mAdesadossn  T-1095 Wl 2003 Kissei wazanzlidunswianslungn  O-
arylglycoside #aa1s sergliflozin 5 and remogliflozin 7 %'qﬁ'lé’mﬁ'lq:msmaaumaﬂé‘ﬁmﬁuﬁu
@13 sergliflozin 5 wulnawnsasnwiuvinuwaglsasula '

U 2007 Kissei ¥iausuilafiu Glaxo Smith Kline Waiunans remogliflozin 7 anseywus
pyrazole-based-O-glycoside uwsiinlgywmaruliaa  Jundgwilaemswaun prodrug  lusy

v
o

ethyl carbonate ¥83@15 5 waz 7 FafiAoans sergliflozin A 6 and remogliflozin A 8 A NEGIU
[ref. 14-17]

Me_( Me O\(Me
Me
5, sergfiflozin (R = CO,Et) 7, remoglifiozin (R = CO,Et)
6, sergliflozin A (R = H) 8, remogliflozin A (R = H)

MNnALWENmTBRNAINemanses Bristol-Myers Squibb Tunsmsefignasudanis
vhawaes SGLT2 fmnzauuaziduenivld Tgliseseglugu prodrug vhlannisduwy ¢
glycoside fiauAswnAeans dapaglifiozin 9 Faduiiranisiuinzdusdusnitdrgnanen
[ref. 18-19]

9, dapagliflozin OH canagliflozin

Tusuzi@eniy Mitsubishi Tanabe Pharma war Johnson & Johnson, laWaiua

canagliflozin 2, Fafigndugansviheuees SGLT2 wazansiiléidrdnisasavaeulu phase 3 Ll
Ansaudasndauazysednsnmaanisiiiusnsnwnlsaunvinueton 2 [ref. 1 way 12]

2n5189unsAnwdanann v lingudideaulafissduassianseyiuslmilungu
arylglycoside fiflassairendne remoeliflozin  wag Phlorizin  #8 ﬁwy: aromatic as\jﬁ'luwﬁ'lﬁ'
FuMLe anomeric YaeIiIANA glucopyranoside &wiuwy aromatic funseanelgazdu ayl 713
waz heteroaromatic Lwaﬂm-mvrquﬁmmmmwwaqauwuﬂwu'»amqwﬁsummsmmwaa
SGLT2 u,athsUUsaauwuﬁwuqmmwws ansnawunnau smmmaﬁmsmLﬂi']vmaaauwuﬁ
fanamlnglitumusiuasiussduanalu
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Jahmnadedivg Heteroaromatic Aeaglusumis anomeric # C-1 feusy O-glycosidic saduide
Iivhnsdaasisieyiiusueans anylelycoside daiueyWusuiin Bis-triazole-glycoside tiewans
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Me
Me_<N Me O

NI\ \ Me

7, remogliflozin (R = CO;Et) -
8, remogliflozin A (R = H)

middeildvihnsduassieyiusyiialmivesars arylglycoside nquusndadueyiuduin
Bis-triazole-glycoside 472U 18 il

vilaeufisen click reaction ¥a4 diacetylene benzyl glycoside 1 fiu ayWus azides ¥iin
e 3uau 18 wtin leald CuSO, was sodium ascorbate ludiavinazane tetrahydrofuran
Han1SMAaRY TlnveINARuTIWAY %yield LanIlumT N 1-3 Fanulwdndusiinlaniu

%yield N1g3 66-99% BNLIUANS 2]
aTvasulasIasvaEsEuATIEiRlAMIBImATiA NMR spectroscopy lasayiusytinlul
¥99a15 arylglycoside  ¥ilm Bis-triazole-glycoside  NiduAs1zvlalilaseasiauas %Ioeazue
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P o . v € . . ° ey
ATTNN 1 NMTAAATIENDYNUS Bis-benzyltriazole glycoside 377U 8 yUn

\ R.
\\ 17’/\\—\
R-N |, 0. S
BnO O\/ﬁ 0.5 M Sodium ascobate, THF, it Bno/ﬁ/ o) \/[ N
0]

OBn BnO

Group |

@/\ time yieldimg) %yield
N
N% 5 min 65 86
SN o o N=N
BnO N
Bn&@/o\/g/
MeO, 0Bn
a
\QA'F/%—\ .
- N:N o o NzN‘N OMe 5 min 65 82
- - Bno/&@/
BnO O\A/

OBn
b .
F
F@AE/%
=N o) N=N .
BrB‘OO 0 o - N 5 min 56 72
n OBn
c NO
0 N’O/\'?‘/\}—\ :
2 N*N" O N=N
BnO O\A/
0Bn
ON d
2
@AN \
N0 o) NZN‘N NO, 5 mi 85 99
BnO min >
BnO O\/K/
OBn
OMe e _
MeO
E/\>-\
: =N o) N=N :
MeQ ¥ 5 min 61 71
. BnO 0 N
: BnO osr?\/g/ OMe

MeO

Bnoﬂ Y 5 min - 75 75
oy S
®, g |

NN

10 ~ )
OBn Q 25h 77 87
h




A58 2 msﬁ'ﬂtﬂ‘swﬁaqﬁuﬁ' Bis-phenylethyltriazole-glycoside wag Bis-phenylethylether-
triazole-glycoside 31U 6 Bln

\ R.
\\ 171/\>—x
o) R-N}, 0.5M CuSO4 N:N O R
BnO O o) - e) ‘
BnO == 0.5M Sodium ascobate, THF, rt. BnO o) \/[ N

BnO
OBn OBn
Group Il
Q/\ time yield(mg) %yield
>
BLEVAN NN 10 min 66 85
_ BnO 0 N\/\©
8n0O O\A/
o OBn
®/ \/\N i -
" )
NN o NN ~o 10min 27 33
BnO 0] N
BnO O\)\/
OBn
i
/O/O\/\ CHj
b >
5 min 61 71

OBn
0] k
\/\N
1 /\>—\
N=y o N=N 5 min 91 99
N\ Bno&&o \A/N\/\O

OBn \

o
O N\
: N\/\B_\ Q 5 min 66 72
- N Do N=N,
BnO

OBn
m
Cry-
O \/\N N\ 5 min 78 86
) !
YN0 o) N:N‘N\/\o
BnO
BnO O\A/
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| as < w . . . a . o <
AN 3 NMITUATIBNDYNUD Bis-triazole-glycoside ¥um long chain carbon 37U 4 YU

\ R.
\\ 171/\>—\
R-N , 0. 2
5 OO&/ 3 0.5M CIJSO4 . N N o ,R
%no O\/§ 0.5 M Sodium ascobate, THF, tt. Bno/ﬁ/ fe) J N

OBn BnO oBn 2N
Group Il
\/h\/\ time yieldimg)  %yield
N=
N O NZN\ \/\{./)/\ )
15 min 75 83
- = BnO O\/K/
OBn
\/(’\/\ o .
14 N \
|
N= _N ;
N (0] N=N \/\M/\ 10 min 93 88
BnO OBr?\/l\/

15 min 57 66
\N O N:N\ \/\(\/\/
BnO Q O\/K/N 6

10 min 86 81
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Wnrsnaasy wan1Ivaasuazdayaves NMR spectrum va3a1s Bis-triazole-glycoside i
Fuasizila .
n1IdATIERRYWUS YR Bis-triazote-glycoside

General procedure A

\\ R“N
)
&L R-N3,0.5 M CuSO,, N % .
BnO . » o .
BnO OBn N—= 0.5 M Sodium ascobate, n &S/O\/[ 8
1 THF, rt 2()Bn

The solution of the bis-O-propargyl glycoside (50.0 mg, 0.094mmol), azide (2.5
equivaler;t, 0.23 mmmol), 0.5 M ag. CuSO,-5H,0 (20% mol) and 0.5 M aqg. sodium ascorbate
(20% mol) in TMF was stirred at room temperature until TLC showeéd complete conversion.
The reaction was quenched with H,0, and extracted with 3xEtOAc. The organic phase was
collected, dried with Na,SO, anhydrous, filtered and evaporated in vacuo. The crude

product was purified by column chromatography to afford bistriazole-linked glycoside.

nsdaATIeieyus Bis-benzyltriazole slycoside $1uau 8 ¥in

Compound 2a

Following the general procedure, benzyl azide (32.0mg) was used in click reaction. The

reaction was stired at room temperature for 5 minutes. The crude product was purified by
silica gel colurmnn chromatography (SiO,, 60% EtOAc/hexane as eluent) to afford bistriazole-
linked glycoside 2a as a white solid (65.0 mg, 86%); Ry = 0.55 (3:2 EtOAc-hexane), mp 144°C

'H NMR (400 MHz, CDCls): & 3.39-4.50 (1H, m, H-5), 3.42 (1H, t, J = 8.0 Hz, H-2), 3.54
(1H, t,J = 9.0 Hz, H-3), 3.61 (1H, t, J = 9.0 Hz, H-4), 3.69 (1H, dd, J = 11.0, 4.5 Hz, H-6a),
3.73(1H,dd, J=11.0, 2.0 Hz, H-6b), 4.46 (1H, d, J = 8.0 Hz, H-1), 4.51 (1H, d, /= 11.0 Hz,
CH,), 4.59 (1H, d, J = 12.5 Hz, H-7a), 4.66 (1H, d, J=12.5 Hz, H-7°b), 4.67 (1H,d, J=11.0
Hz, CH;), 4.76 (1H, d, J = 11.0 Hz, CH,), 4.79 (1H, d, J = 11.0 Hz, CH,), 4.82 (1H, d, J =
12.5 Hz, H-7a), 4.84 (1H, d, J = 11.0 Hz, CH,), 4.89 (1H, d, J = 11.0 Hz, CH5), 4.95 (1H, d,
J=12.5 Hz, H-7b), 5.58 (1H, d, J = 10.0 Hz, H-10a), 5.42 (1H, d, J = 10.0 Hz, H-10b), 5.44
(1H, d, J = 6.0 Hz, H-10’a), 5.48 (1H, d, J = 6.0 Hz, H-10’b), 7.20-7.34 (25H, m, Ar), 7.42

12



(1H, s, H-9°), 7.44 (1H, s, H-9); '>C NMR (100 MHz, CDC};): & 53.99 (C-10), 54.05 (C-10°),
63.03 (C-7), 64.97 (C-7°), 69.09 (C-6), 74.62 (C-5, CH,Ph), 74.88 (CH,Ph), 75.63 (CH,Ph),
77.56 (C-4), 82.09 (C-2), 84.56 (C-3), 102.67 (C-1), 122.46 (C-9), 122.81 (C-9°), 127.56
(Ph), 127.59 (Ph), 127.76 (Ph), 127.79 (Ph), 127.83 (Ph), 127.86 (Ph), 127.90 (Ph), 127.95
(Ph), 128.06 (Ph), 128.30 (Ph), 128.33 (Ph), 128.40 (Ph), 128.62 (Ph), 128.68 (Ph), 129.01
(Ph), 129.06 (Ph), 134.55 (Ph), 134.70 (Ph), 138.07 (Ph), 138.44 (Ph), 138.49 (Ph), 145.14
(C-8), 145.41 (C-8°)

Compound 2b

Following the general procedure, 3-methoxybenzyl azide (39.0 mg) was used in click
reaction. The reaction was stired at room temperature for 5 minutes. The crude product was
purified by silica gel column chromatography (SiO,, 60% EtOAc/hexane as eluent) to afford
bistriazole-linked glycoside 2b as a pale yellow oil (65.3 mg, 82%); Rr = 0.46 (7:3 EtOAc-
hexane)

"HNMR (400 MHz, CDClL); § 3.39-3.45 (1H, m, H-5), 3.42 (1H, t, J = 9.0 Hz, H-2), 3.54
(1H, t, J = 9.0 Hz, H-3), 3.60 (1H, t, J = 9.0 Hz, H-4), 3.67-3.80 (2H, m, H-6a, H-6b), 3.74
(6H, s, 2 x OCH3), 4.46 (1H, d, J= 7.5 Hz, H-1),4.52 (1H, d, /= 11.0 Hz, CHy), 4.60 (1H, d,
J=13.0 Hz, H-7°a), 4.66 (1H, d, J = 13.0 Hz, H-7°b), 4.67 (1H, d,J = 11.0 Hz, CH,), 4.76
(1H, d, J = 11.0 Hz, CH,), 4.79 (1H, d, J = 11.0 Hz, CH,), 4.82 (1H, d, J = 13.0 Hz, H-7a),
4.83 (1H, d, 7= 11.0 Hz, CH,), 4.88 (1H, d, J= 11.0 Hz, CH,), 4.94 (1H, d, J = 13.0 Hz, H-
7b), 5.35 (1H, d, J = 10.5 Hz, H-10a), 5.39 (1H, d, J = 10.5 Hz, 'H-10b), 541 (1H,d, J=6.0
Hz, H-10’a), 5.44 (1H, d, J = 6.0 Hz, H-10’b), 6.72-6.89 (6H, m, Ar), 7.17-7.33 (17H, m,
Ar), 7.44 (1H, s, H-9%), 7.46 (1H, s, H-9); °C NMR (100 MHz, CDCls): & 54.02 (C-10),
54.09 (C-10"), 55.26 (2 x OCHs), 63.00 (C-7), 64.96 (C-7°), 69.16 (C-6), 74.67 (C-5,
CH,Ph), 74.92 (CH,Ph), 75.67 (CH,Ph), 77.60 (C-4), 82.13 (C-2), 84.60 (C-3), 102.72 (C-1),
113.64 (Ph), 113.74 (Ph), 114.15 (Ph), 114.22 (Ph), 120.18 (Ph), 120.30 (Ph), 122.60 (C-9),
123.00 (C-9"), 127.61 (Ph), 127.63 (Ph), 127.80 (Ph), 127.87 (Ph), 127.91 (Ph), 127.97 (Ph),
128.34 (Ph), 128.37 (Ph), 128.44 (Ph), 130.14 (Ph), 130.19 (Ph), 135.98 (Ph), 136.13 (Ph),
138.10 (Ph), 138.46 (Ph), 138.53 (Ph), 145.08 (C-8), 145.38 (C-8), 160.09 (Ph)

13



N O N=N,
AN N
BnO——; 10\/a§/ 10
Compound 2¢ OBn 7 9

Following the general procedure, 4-fluorobenzyl azide (36.3 mg) was used in click reaction. The reaction
was stired at room temperature for 5 mimutes. The crude product was purified by silica gel column
chromatography (Si0,, 70% EtOAc/hexane as eluent) to afford bistriazole-linked glycoside 2¢ as a pale
yellow oil (56.0 mg, 72%); R, = 0.46 (4:1 EtOAc-hexane);

'H NMR (400 MHz, CDCl3): & 3.40-3.44 (1H, m, H-5), 3.42 (1H, t, J = 8.5 Hz, H-2), 3.54
(1H, t, J = 9.0 Hz, H-4), 3.61 (1H, t, J= 9.0 Hz, H-3), 3.71 (1H, dd, J = 11.0, 4.5 Hz, H-6a),
3.73 (1H, dd, J = 11.0, 2.0 Hz, H-6b), 4.47 (1H, d, J = 8.0 Hz, H-1), 4.52 (1H, d, J= 11.0 Hz,
CH,), 4.60 H, d, J = 12.5 Hz, H-T"a), 4.67 (1H, d, J = 12.5 Hz, H-7°b), 4.68 (1H, d, J =
11.0 Hz, CHy), 4.77 (1H, d, J= 11.0 Hz, CHy), 4.79 (1H, d, J= 11.0 Hz, CH,), 4.80 (1H, d, J
=12.5 Hz, H-7a), 4.83 (1H, d, /= 11.0 Hz, CHa), 4.89 (1H, d, J = 11.0 Hz, CH)), 4.94 (1H,
d, J=12.5 Hz, H-7b), 5.36 (1H, d, J = 13.0 Hz, H-10a), 5.39 (1H, d, J = 13.0 Hz, H-10b),
5.41 (1H, d, J = 8.5 Hz, H-10"a), 5.45 (1H, d, J = 8.5 Hz, H-10°b), 5.41 (1H, d, J = 6.0 Hz,
H-10’a), 7.01 (4H, t, J = 8.0 Hz, A1), 7.16-7.34 (19H, m, Ar), 7.43 H, s, H-9>, H-9); °C
NMR (100 MHz, CDCl3): § 53.24 (C-10), 53.31 (C-10°), 63.04 (C-7), 64.95 (C-7), 69.13
(C-6), 74.64 (C-5, CH,Ph), 74.90 (CH,Ph), 75.68 (CH,Ph), 77.55 (C-4), 82.12 (C-2), 84.55
(C-3), 102.68 (C-1), 115.91 (Ph), 115.97 (Ph), 116.12 (Ph), 116.18 (Ph), 122.36 (C-9),
122.70 (C-9°), 127.61 (Ph), 127.65 (Ph), 127.81 (Ph), 127.86 (Ph), 128.32 (Ph), 128.37 (Ph),
128.43 (Ph), 129.82 (Ph), 129.91 (Ph), 129.94 (Ph), 130.02 (Ph), 130.40 (Ph), 130.43 (Ph),
130.54 (Ph), 130.57(Ph), 138.05(Ph), 138.44 (Ph), 145.28 (C-8), 145.54 (C-8"), 161.54 (Ph)
161.57 (Ph)
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Compound 2d

Following the general procedure, 4-nitrobenzyl azide (65.8 mg) was used in click reaction.
The reaction was stired at room temperature for 10 minutes. The crude product was purified
by silica gel column chromatography (SiO, 70% EtOAc/hexane as eluent) to afford
bistriazole-linked glycoside 2d as a pale yellow oil (67.0 mg, 80%); Ry = 0.42 (7:3 EtOAc-
hexane);

'H NMR (400 MHz, CDCLy): & 3.43 (1H, t, J = 8.5 Hz, H-2), 3.44-3.46 (1H, m, H-5), 3.55
(1H, t, J = 9.0 Hz, H-4), 3.63 (1H, t, J = 9.0 Hz, H-3), 3.72 (1H, dd, J = 11.0, 4.5 Hz, H-62),
377 (1H, dd, J = 11.0, 2.0 Hz, H-6b), 4.47 (1H, d, J = 8.0 Hz, H-1), 4.53 (1H, d, /= 11.0 Hz,
CH), 4.62 (1H, d, J = 12.5 Hz, H-7°a), 4.70 (1H, d, J = 12.5 Hz, H-7°b), 4.71 (1H, d, J =
11.0 Hz, CHy), 4.77 (1H, d, J = 11.0 Hz, CHy), 4.81 (1H, d, J= 11.0 Hz, CH,), 4.84 (1H, d, J
=11.0 Hz, CHy), 4.86 (1H, d, J = 12.5 Hz, H-7a), 4.89 (1H, d, J = 11.0 Hz, CH,), 4.95 (1H,
d, J = 12.5 Hz, H-7b), 5.54 (1H, s, H-10"a), 5.56 (1H, s, H-10°b), 5.58 (1H, s, H-10a), 5.59
(1H, s, H-10b), 7.20-7.34 (17 H, m, Ar), 7.36 (2 H, d, J = 8.5 Hz, Ar), 7.50 (1H, s, H-9), 7.53
(1H, s, H-9%), 8.15-8.20 (4H, m, Ar); *C NMR (100 MHz, CDCl;): & 52.93 (C-10), 53.03 (C-
10%), 63.07 (C-7), 64.88 (C-7°), 69.23 (C-6), 74.65 (C-5, CH,Ph), 74.91 (CH,Ph), 75.72
(CH,Ph), 77.54 (C-4), 82.20 (C-2), 84.53 (C-3), 102.78 (C-1), 122.72 (C-9), 123.15 (C-9"),
124.19 (Ph), 124.27 (Ph), 127.64 (Ph), 127.71 (Ph), 127.75 (Ph), 127.84 (Ph), 127.86 (Ph),
128.35 (Ph), 128.40 (Ph), 128.45 (Ph), 128.53 (Ph), 128.63 (Ph), 138.32 (Ph), 138.44 (Ph),
138.51 (Ph), 141.54 (Ph), 141.69 (Ph), 145.72 (C-8), 145.97 (C-8")
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Compound 2e

Following the general procedure, 3-nitrobenzyl azide (65.18 mg) was used in click reaction.
The reaction was stired at room temperature for 5 minutes. The crude product was purified
by silica gel column chromatography (SiO,, 60% EtOAc/hexane as eluent) to afford
bistriazole-linked glycoside 2e as a pale yellow oil (85.0 mg, >99%); Ry = 0.58 (4:1 EtOAC-
hexane);

'HNMR (400 MHz, CDCl5): §3.35 (1H, t, /= 8.5 Hz, H-2), 3.38 (1H, dd, J = 4.5, 1.0 Hz, H-
5),3.46 (1H, t, J= 8.5 Hz, H-4), 3.55 (1H, t, J = 8.5 Hz, H-3), 3.62 (1H, dd, J=11.0, 4.5 Hz,
H-6a),3.69 (1H, dd, J= 11.0, 1.0 Hz, H-6b),4.40 (1H, d, /= 8.0 Hz; H-1),4.47 (1H, d, J =
11.0 Hz, CH,), 4.56 (1H, d, J=12.5 Hz, H-7’a), 4.61 (1H, d, J = 12.5 Hz, H-7°b), 4.64 (1H,
d,J=11.0 Hz, CHy), 4.70 (1H, d, J= 11.0 Hz, CH,), 4.74 (1H, d, J = 11.0 Hz, CH,), 4.77
(1H, d,J = 11.0 Hz, CH,), 4.80 (1H, d, J = 12.5 Hz, H-7a), 4.82 (1H, d, J/ = 11.0 Hz, CH)),
4.86 (1H, d, J= 12.5 Hz, H-7b), 5.47 (1H, s, H-10’a), 5.48 (1H, s, H-10’b), 5.52 (1H, s, H-
10a), 5.53 (1H, s, H-10b), 7.14-7.28 (15H, m, Ar), 7.42-7.53 (6H, m, Ar, H-9, H-9"), 8.05
(1H, s, Ar), 8.07 (1H, s, Ar), 8.11 (2H, d, J = 8.0 Hz, Ar); >*C NMR (100 MHz, CDCls): &
52.96 (C-10), 53.07 (C-10°), 63.08 (C-7), 64.84 (C-7°), 69.26 (C-6), 74.65 (C-5), 74.68
(CHzPh), 74.92 (CH,Ph), 75.69 (CH,Ph), 77.62 (C-4), 82.20 (C-2), 84.57 (C-3), 102.87 (C-
1), 122.83 (C-9), 122.90 (Ph), 122.93 (Ph), 123.41 (C-9"), 123.64 (Ph), 123.73 (Ph), 127.64
(Ph), 127.68 (Ph), 127.83 (Ph), 127.87 (Ph), 128.36 (Ph), 128.39 (Ph), 128.46 (Ph), 130.18
(Ph), 130.28 (Ph), 133.94 (Ph), 133.96 (Ph), 136.72 (Ph), 136.87 (Ph), 138.08 (Ph), 138.42
(Ph), 138.51 (Ph), 145.62 (C-8), 145.91 (C-8”), 148.51 (Ph), 148.52 (Ph)

16



N0 N=N,
eo o0 oI N
BnO—— 8 10 OMe

Compound 2f

Following the general procedure, 2,5-dimethoxybenzyl acetyl azide (46.4 mg) was used in
click reaction. The reaction was stired at room temperature for 5 minutes. The crude
product was purified by silica gel column chromatography (SiO,, 70% EtOAc/hexane as
eluent) to afford bistriazole-linked glycoside 2f as a pale yellow oil (61.0 mg, 71%); Ry = 0.44
(7:3 EtOAC-hexane);

'H NMR (400 MHz, CDCL3): 8 3.33-3.39 (2H, m, H-2, H-5), 3.48 (1H, t, J = 9.0 Hz, H-4),
3.58 (1H, t, J= 9.0 Hz, H-3), 3.61-3.72 (14H, m, H-6a, H-6b, 4 x OCH3), 4.45 (1H, d, J=5.5
Hz, H-1), 4.46 (1H, d, J = 12.0 Hz, CH,), 4.53 (1H, d, J = 12.5 Hz, H-7’a), 4.57 (1H, d, J =
12.5 Hz, H-7°b), 4.61 (1H, d, J = 12.0 Hz, CH,), 4.66-4.74 (3H, m, H-7a, CH,), 4.76 (1H, d,
J=11.0 Hz, CH,), 4.82 (1H, d, J= 11.0 Hz, CHy), 4.90 (1H, d, J = 12.5 Hz, H-7b), 5.36 (4H,
s, H-10, H-10"), 6.65 (2H, d, J = 8.0 Hz, Ar), 6.73 (4H, bs, Ar), 7.10-7.23 (15 H, m, Ar), 7.45
(1H, s, H-9%), 7.47 (1H, s, H-9); C NMR (100 MHz, CDCl;): & 49.07 (C-10, C-10°), 55.70
(2 x OCH3), 55.91 (2 x OCHj3), 62.84 (C-7), 64.94 (C-7°), 69.05 (C-6), 74.63 (C-5), 74.66
(CH,Ph), 74.90 (CH,Ph), 75.61 (CH,Ph), 77.58 (C-4), 82.05 (C-2), 84.55 (C-3), 102.60 (C-
1), 111.77 (Ph), 111.80 (Ph), 114.77 (Ph), 114.89 (Ph), 115.98 (Ph), 116.11 (Ph), 122.86 (C-
9), 123.15 (C-9°), 123.63 (Ph), 123.78 (Ph), 127.55 (Ph), 127.73 (Ph), 127.82 (Ph), 127.90
(Ph), 128.06 (Ph), 128.26 (Ph), 128.30 (Ph), 128.37 (Ph), 138.05 (Ph), 138.36 (Ph), 138.54
(Ph), 144.82 (C-8), 144.43 (C-8°), 151.18 (Ph), 151.23 (Ph), 153.64 (Ph)
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Compound 2g

Following the general procedure, 4-benzytoxy-3-methoxybenzyl acetyl azide (63.29 mg) was
used in click reaction. The reaction was stired at room temperature for 5 minutes. The crude
product was purified by silica gel column chromatography (SiO; 70% EtOAc/hexane as
eluent) to afford bistriazole-linked glycoside 2¢ as a pale yellow oil (75.4 mg, 75%); Rr =
0.35 (7:3 EtOAc-hexane);
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'H NMR (400 MHz, CDCly): & 3.37-3.45 (2H, m, H-2, H-5), 3.53 (1H, t, J = 8.5 Hz, H-4),
3.60 (1H, t, J = 8.5 Hz, H-3), 3.66-3.84 (8H, m, H-6a, H-6b, 2 x OCH;), 4.46 (1H, d, J = 7.5
Hz, H-1), 4.47 (1H, d, J = 11.0 Hz, CH,), 4.49 (1H, d, J = 12.5 Hz, H-7a), 4.66 (1H, d, J =
12.5 Hz, CH,, H-7°b), 4.67 (1H, d, J = 11.0 Hz, CHy), 4.76 (1H, d, J = 11.0 Hz, CHy), 4.79
(1H, d, J = 11.0 Hz, CH,), 4.81 (1H, d, J = 12.5 Hz, H-7’a), 4.82 (1H, d, J = 10.5 Hz, CHy),
4.89 (1H, d, J = 10.5 Hz, CHy), 4.94 (1H, d, J = 12.5 Hz, H-7’b), 5.11 (4H, s, H-11, H-11°),
5.27-5.40 (4H, m, H-10, H-10"), 6.68-6.93 (6H, m, Ar), 7.17-7.45 (27 H, m, Ar, H-9, H-9");
13C NMR (100 MHz, CDCL): & 54.73 (C-10), 55.25 (C-10"), 56.04 (2xOCH3), 62.91 (C-7),
64.87 (C-7°), 69.14 (C-6), 70.95 (C-11, C-11"), 74.64 (C-5, CH,Ph), 74.91 (CH;Ph), 75.67
(CH,Ph), 77.54 (C-4), 82.10 (C-2), 84.56 (C-3), 102.72 (C-1), 111.68 (Ph), 111.78 (Ph),
113.83 (Ph), 113.91 (Ph), 120.64 (Ph), 120.78 (Ph), 122.48 (C-9), 122.85 (C-9"), 127.20 (Ph),
127.28 (Ph), 127.44 (Ph), 127.60 (Ph), 127.62 (Ph), 127.80 (Ph), 127.84 (Ph), 127.88 (Ph),
127.93 (Ph), 128.32 (Ph), 128.36 (Ph), 128.42 (Ph), 128.57 (Ph), 136.76 (Ph), 138.04 (Ph),
138.41 (Ph), 138.46 (Ph), 144.89 (C-8), 144.16 (C-8*), 148.53 (Ph), 148.45 (Ph), 150.04 (Ph)

Compound 2h

Following the general procedure, diphenylmethyl acetyl azide (50.2 mg) was used in click
reaction. The reaction was stired at room temperature for 2.5 h. The crude product was
purified by silica gel column chromatography (SiO,, 50% EtOAc/hexane as eluent) to afford
bistriazole-linked glycoside 2h as a white solid (76.6 mg, 87 %); R; = 0.71 (3:1 EtOAc-hexane),
mp 150 °C;

'H NMR (400 MHz, CDCls): & 3.38-3.45 (1H, m, H-5), 3.41 (1H, t, J = 8.5 Hz, H-2), 3.59
(1H, t, J = 9.0 Hz, H-4), 3.60 (1H, t, J = 9.0 Hz, H-3), 3.72 (1H, dd, J = 11.0, 4.0 Hz, H-6a),
3.76 (1H, d, J = 11.0, H-6b), 4.47 (1H, d, J = 5.5 Hz, H-1), 4.51 (1H, d, J = 11.0 Hz, CH,),
4.61 (1H, d, J = 12.5 Hz, H-7°a), 4.63 (1H, d, J = 11.0 Hz, CH,), 4.68 (1H, d, J = 12.5 Hz, H-
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7°b), 4.75 (1H, d, J = 12.5 Hz, CH,), 4.76 (1H, d, J = 11.0 Hz, CH,), 4.78 (1H, d, J = 12.5
Hz, H-7a), 4.79 (1H, d, J = 11.0 Hz, CH,), 4.89 (1H, d, J = 11.0 Hz, CH,), 4.97 (1H, d, J =
12.5 Hz, H-7b), 7.02-7.10 (10 H, m, Ar, H-10’, H-10), 7.18-7.34 (27 H, m, A1), 7.39 (1H, s,
H-9%), 7.42 (1H, s, H-9); *C NMR (100 MHz, CDCl): 8 63.04 (C-7), 65.09 (C-7°), 68.09
(C-10, C-10°), 69.25 (C-6), 74.62 (C-5), 74.72 (CH,Ph), 74.94 (CH,Ph), 75.65 (CH,Ph),
77.54 (C-4), 81.96 (C-2), 84.53 (C-3), 102.68 (C-1), 122.71 (C-9), 122.88 (C-9"), 127.57
(Ph), 127.59 (Ph), 127.78 (Ph), 127.85 (Ph), 127.97 (Ph), 128.00 (Ph), 128.02 (Ph), 128.07
(Ph), 128.29 (Ph), 128.34 (Ph), 128.41 (Ph), 128.52 (Ph), 128.52 (Ph), 138.05 (Ph), 138.08
(Ph), 138.12 (Ph), 138.33 (Ph), 138.52 (Ph), 144.47 (C-8), 144.80 (C-8")

NSAUATIZTBYNUS Bis-phenylethyltriazole-glycoside uay Bis-phenylethylether-triazole-
glycoside-3Tu7u 6 wiln

11 r\ll N8 7
BnO O N
Bn&yo\/al%/ 10

Compound 2i

Following the general procedure, 2-phenylethyl azide (35.0 mg) was used in click reaction,
the reaction was stired at room temperature for 10 minutes. The crude product was purified
by silica gel column chromatography (SiO, 60% EtOAc/hexane as eluent) to afford
bistriazole-linked glycoside 2i as a a white solid (66.0 mg, 85%); A; = 0.88 (3:2 EtOAc-hexane);

mp 96°C: '"HNMR (400 MHz, CDCL): 8 3.05 (2H, t, /= 7.5 Hz, H-11"), 3.08 (2H, t, J= 7.5
Hz, H-11), 3.31-3.37 (1H, m, H-5), 3.36 (1H, t, J = 8.5 Hz, H-2), 3.49 (1H, t, J = 8.5 Hz, H-
4), 3.55 (1H, t, J = 8.5 Hz, H-3), 3.62 (1H, dd, J = 10.5, 4.5 Hz, H-6a), 3.66 (1H, dd, J =
10.5, 1.5 Hz, H-6b), 4.34-4.49 (6H, m, H-1, H-10, H-10", CHy), 4.54 (1H, d, J = 12.5 Hz, H-
7a), 4.61 (1H, d, J = 12.5 Hz, H-7°b), 4.62 (1H, d, J = 11.0 Hz, CH,), 4.71 (14, d, J=11.0
Hz, CHy), 4.74 (1H, d, J = 11.0 Hz, CH,), 4.76 (1H, d, J = 12.5 Hz, H-7a), 4.77 (1H, d, J =
11.0 Hz, CH,), 4.83 (1H, d, J = 11.0 Hz, CHy), 4.87 (1H, d, J = 12.5 Hz, H-7b), 7.00 (4H, t, J
= 7.0 Hz, Ar), 7.12-7.26 (23H, m, Ar, H-9, H-9%); *C NMR (100 MHz, CDCl): & 36.63 (C-
11), 36.68 (C-11°), 51.51 (C-10), 51.55 (C-10°), 62.83 (C-7), 64.92 (C-T’), 68.96 (C-6),
74.67 (C-5, CHaPh), 74.96 (CH,Ph), 75.70 (CH,Ph), 77.66 (C-4), 82.20 (C-2), 84.59 (C-3),

102.48 (C-1), 122.91 (C-9), 123.18 (C-9°), 127.08 (Ph), 127.10 (Ph), 127.65 (Ph), 127.82
K 19
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(Ph), 127.89 (Ph), 127.97 (Ph), 128.36 (Ph), 128.39 (Ph), 128.46 (Ph), 128.67 (Ph), 128.79
(Ph), 128.81 (Ph), 136.99 (Ph), 138.13 (Ph), 138.53 (Ph), 144.38 (C-8), 145.69 (C-8")

Compound 2j

Following the general procedure, 2-phenoxyethyl azide (39.0 mg) was used in click reaction,
the reaction was stired at room temperature for 10 minutes. The crude product was purified
by silica gel column’chromatography (SiO,, 60% EtOAc/hexane as eluent) to afford
bistriazol;—li—nked glycoside 2j as a a white solid (27.0 mg, 33%); Ry = 0.43 (3:2 EtOAc-hexane);

mp 114 °C; 'H NMR (400 MHz, CDCly): 8 3.35-3.42 (1H, m, H-5), 3.39 (1H, t, J = 8.0 Hz,
H-2), 3.50 (1H, t, J = 8.0 Hz, H-4), 3.54 (1H, t, J= 8.0 Hz, H-3), 3.67 (1H, dd, J = 10.5, 4.5
Hz, H-63), 3.71 (1H, dd, J = 10.5, 1.5 Hz, H-6b), 4.17-4.25 (4H, m, H-11, H-11°), 4.43 (1H,
d,J=17.5Hz H-1), 448 (1H, d, J= 11.0 Hz, CH,), 4.56-4.63 (6H, m, H-10, H-10°, H-7’a),
4.65 (1H, d, J = 13.0 Hz, H-7°b), 4.69 (1H, d, J = 10.5 Hz, CH,), 4.72 (1H, d, J = 10.5 Hz,
CH,), 4.79 (1H, d, J = 13.0 Hz, H-7a), 4.80 (1H, d, J = 10.5 Hz, CH,), 4.82 (1H, d, J=10.5
Hz, CHy), 4.92 (1H, d, J = 13.0 Hz, H-7b), 6.75 (4H, d, J = 8.5 Hz, Ar), 6.84-6.91 (2H, m,
Ar), 7.10-7.26 (19H, m, Ar), 7.66 (1H, s, H-9%), 7.67 (1H, s, H-9); >’C NMR (100 MHz,
CDCl3): 6 49.70 (C-10, C-10°), 62.94 (C-7), 64.91 (C-7"), 66.21 (C-11), 66.25 (C-11°), 69.07
(C-6), 74.71 (C-5, CH,Ph), 74.94 (CH,Ph), 75.67 (CH,Ph), 77.66 (C-4), 82.20 (C-2), 84.61
(C-3), 102.70 (C-1), 114.55 (Ph), 114.58 (Ph),121.68 (Ph), 123.79 (C-9), 124.08 (C-9’),
127.61 (Ph); 127.78 (Ph),127.86 (Ph), 127.91 (Ph), 128.03 (Ph), 128.34 (Ph), 128.36 (Ph),
128.43 (Ph), 129.64 (Ph), 138.14 (Ph), 138.49 (Ph), 138.58 (Ph), 144.77 (C-8), 145.11 (C-8"),
157.79 (Ph), 157.83 (Ph)
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Compound 2k

Following the general procedure, 2-(4-methylphenoxy)-ethyl azide azide (46.4 mg) was used
in click reaction. The reaction was stired at room temperature for 5 minutes. The crude
product was purified by silica gel column chromatography (SiO,, 70% EtOAc/hexane as
eluent) to afford bistriazole-linked glycoside 2f as a pale yellow oil (61.0 mg, 71%); R, = 0.44
(7:3 EtOAc-hexane);

Ry = 0.69 (7:3 EtOAc-hexane); "HNMR (400 MHz, CDCls): 3 2.25 (6H, s, 2 x CHj), 3.44-
3.48 (1H, m, H-5), 3.46 (1H, t, J = 7.5 Hz, H-2), 3.58 (1H, t, J = 7.5 Hz, H-3), 3.61 (1H, t, J
= 7.5 Hz, H-4), 3.72-3.82 (2H, m, H-6a, H-6b), 425 (4H, t, J = 5.0 Hz, H-11, H-11°), 4.51
(1H, d, J = 8.5 Hz, H-1), 4.53 (1H, d, J = 11.0 Hz, CHy), 4.60-4.70 (6H, m, H-7’a, H-10, H-
10°, CHy), 4.72 (1H, d, J = 12.0 Hz, H-7°b), 4.77 (1H, d, J = 11.0 Hz, CH,), 4.79 (11, d, J =
11.0 Hz, CH,), 7.86 (1H, d, J = 12.5 Hz, H-7a), 4.87 (1H, d, J = 11.0 Hz, CH,), 4.89 (1H, d,
J=11.0 Hz, CHyp), 5.00 (1H, d, J = 12.5 Hz, H-7b), 6.70 2H, d, J = 3.0 Hz, A1), 6.73 (2H, d,
J=13.0 Hz, Ar), 7.03 (4H, d, J = 8.0 Hz, A1), 7.18-7.32 (15H, m, Ar), 7.73 (1H, s, H-9"), 7.74
(1H, s, H-9); °C NMR (100 MHz, CDCls): & 20.45 (2 x CHs), 49.76 (C-10, C-10), 62.92
(C-7), 64.91 (C-T°), 66.39 (C-11), 66.45 (C-11°), 69.05 (C-6), 74.69 (C-5), 74.72 (CH,Ph),
74.95 (CH,Ph), 75.67 (CH,Ph), 77.65 (C-4), 82.18 (C-2), 84.60 (C-3), 102.68 (C-1),
114.43(Ph), 114.46 (Ph), 123.80 (C-9), 124.11 (C-9°), 127.61 (PH), 127.78 (Ph), 127.86 (Ph),
127.92 (Ph), 128.04 (Ph), 128.34 (Ph), 128.36 (Ph), 128.43 (Ph), 130.06 (Ph), 138.12 (Ph),
138.47 (Ph), 138.57 (Ph), 155.69 (Ph), 155.74 (Ph)

Compound 21

Following the general procedure, 2-(2-allylphenoxy)-ethyl azide (47.0 mg) was used in click
reaction. The reaction was stired at room temperature for 5 minutes. The crude product was
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purified by silica gel column chromatography (SiO,, 80% EtOAc/hexane as eluent) to afford
bistriazole-linked glycoside 2l as a pale yellow oil (90.5 mg, 99%); R = 0.45 (7:3 EtOAc-
hexane); | :

'H NMR (400 MHz, CDCly): § 3.26 (2H, d, J = 6.5 Hz, H-12"), 3.30 (2H, d, J = 6.5 Hz, H-
12), 3.42-3.48 (1H, m, H-5), 3.45 (1H, t, J = 8.0 Hz, H-2), 3.57 (1H, t, J = 8.0 Hz, H-4), 3.62
(1H, t, J = 8.0 Hz, H-3), 3.75 (1H, dd, J = 10.5, 4.5 Hz, H-6a), 3.79 (1H, dd, J = 10.5, 1.5 Hz,
H6b), 4.29 (4H, dt, J = 9.5, 4.0 Hz, H-11°, H-11), 4.51 (1H, d, J = 7.5 Hz, H-1), 4.62 (1H, d,
J=11.0 Hz, CH,), 4.63-4.74 (TH, m, H-7’a, H-7’b, H-10, H-10, CH,), 4.76 (1H, d, J = 11.0
Hz, CHy), 4.79 (1H, d, J = 11.0 Hz, CH,), 4.86 (1H, d, J = 11.0 Hz, CH,), 4.87 (1H, d, J =
12.0 Hz, H-7a), 4.89 (1H, d, J = 11.0 Hz, CH,), 4.92-5.03 (5H, m, H-14’, H-14, H-7b), 5.80-
5.95 (2H; m, H-13, H-13"), 6.74 (2H, 1, J = 7.5 Hz, Ar), 6.92 (2H, tdd, J = 7.5, 3.5, 1.0 Hz,
Ar), 7.08-7.35 (19H, m, Ar), 7.69 (1H, s, H-9"), 7.72 (1H, s, H-9); '3C NMR (100 MHz,
CDCL): & 34.19 (C-12), 34.23 (C-12°), 49.76 (C-10, C-10°), 62.92 (C-7), 64.81 (C-7°), 66.32
(C-11), 66.38 (C-11"), 68.98 (C-6), 74.65 (C-5, CH,Ph), 74.91 (CH,Ph), 75.64 (CH,Ph),
77.57 (C-4), 82.15 (C-2), 84.54 (C-3), 102.77 (C-1), 111.29 (Ph), 111.39 (Ph), 115.66 (C-14,
C-14%), 121.55 (Ph), 123.85 (C-9), 124.06 (C-9), 127.45 (Ph), 127.55 (Ph), 127.57 (Ph),
127.75 (Ph), 127.82 (Ph), 127.86 (Ph), 127.94 (Ph), 128.29 (Ph), 128.33 (Ph), 128.39 (Ph),
128.52 (Ph), 128.61 (Ph), 130.21 (Ph), 130.26 (Ph), 136.60 (C-13, C-13") 138.07 (Ph),
138.44 (Ph), 138.52 (Ph), 144.73 (C-8), 145.00 (C-8), 155.44 (Ph), 155.47 (Ph)

Compound 2m

Following the general procedure, 2-naphthalen-1-yl-ethyl azide (51.2 mg) was used in click
reaction. The reaction was stired at room temperature for 5 minutes. The crude product was
purified by silica gel column chromatography (SiO,, 80% EtOAc/hexane as eluent) to afford
bistriazole-linked glycoside 2m as a pale yellow oil (66.0 mg, 72%); Ry = 0.68 (4:1 EtOAc-

hexane);
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'H NMR (400 MHz, CDCls): § 3.35-3.42 (IH m, H-5), 3. 39 (1H, t, J = 8.0 Hz, H-2), 3.49

(1H, t, J = 8.0 Hz, H-4), 3.52 (1H, t, J = 8.0 Hz, H-3), 3.66 (1H, dd, J = 10.5, 4.0 Hz, H-6a),
3.72 (1H, d, J = 10.5 Hz, H-6b), 4.40-4.45 (5H, m, H-1, H-11", H-11),4.48 (1H, d, J=11.0
Hz, CHa), 4.61 (1H, d, J = 12.0 Hz, H-7’a), 4.63 (1H, d, J= 11.0 Hz, CH>), 4.67 (1H, d, J =
12.0 Hz, H-7°b), 4.72 (1H, d, J = 11.0 Hz, CH,), 4.75 (1H, d, J = 12.0 Hz, H-7a), 4.75-4.80
(4H, m, H-10°, H-10), 4.78 (1H, d, J = 11.0 Hz, CH,), 4.81 (1H, d, J = 11.0 Hz, CH,), 4.84
(1H, J = 11.0 Hz, CH>), 4.92 (1H, d, J = 12.0 Hz, H-7b), 6.69 (2H, d, J = 7.5 Hz, Ar), 7.15-
7.19 (2H, m, Ar), 7.20-7.35 (15H, m, Ar), 7.39-7.47 (6H, m, Ar), 7.73-7.80 (4H, m, Ar),
8.06-8.12 (2H, m, Ar); >C NMR (100 MHz, CDCL): & 49.73 (C-10, C-10°), 62.94 (C-7),
64.76 (C-7°), 66.37 (C-11), 66.40 (C-11°), 68.94 (C-6), 74.56 (C-5), 74.61 (CH,Ph), 74.85
(CH,Ph), 75.59 (CH,Ph), 77.54 (C-4), 82.11 (C-2), 84.48 (C-3), 102.79 (C-1), 104.92 (Ph),
104.96 (Ph), 121.26 (Ph), 121.45 (Ph), 121.52 (Ph), 123.70 (C-9), 124.08 (C-9"), 125.23 (Ph),
125.27 (Ph), 125.59 (Ph), 125.61 (Ph), 125.63 (Ph), 126.61 (Ph), 127.53 (Ph), 127.58 (Ph),
127.73 (Ph), 127.81 (Ph), 127.85 (Ph), 127.92 (Ph), 128.27 (Ph), 128.33 (Ph), 128.38 (Ph),
134.46 (Ph), 134.48 (Ph), 138.08 (Ph), 138.43 (Ph), 138.54 (Ph), 145.04 (C-8), 145.06 (C-8°),
153.41 (Ph), 155.47 (Ph)
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Compound 2n

Following the general procedure, 2-naphthalen-2-yl-ethyl azide (51.2 mg) was used in click
reaction. The reaction was stired at room temperature for 5 minutes. The crude product was
purified by silica gel column chromatography (SiO,, 70% EtOAc/hexane as eluent) to afford

bistriazole-linked glycoside 2n as a pale yellow oil (78.0 mg, 86%); Rr = 0.69 (4:1 EtOAc-
n. A
N

A%
'HNMR (400 MHz, CDCl3): & 3.41-3.47 (1H, m, H-5), 3.45 (1H, t, J = 8.0 Hz, H-2), 3.52-
3.61 (2H, m, H-4, H-3), 3.73 (1H, dd, J = 10.5, 4.0 Hz, H-6a), 3.78 (1H, d, J= 10.5 Hz, H-
6b), 4.38 (4H, t,J=4.5 Hz, H-11°, H-11),4.49 (1H, d, /= 7.0 Hz, H-1),4.51 (1H,d, J=10.5
Hz, CH,), 4.66 (1H, d, J = 12.5 Hz, H-7’a), 4.68 (1H, d, J = 11.0 Hz, CHy), 4.69-4.75 (4H,
m, H-10°, H-10), 4.73(1H, d, J = 12.5 Hz, H-7°b), 4.74 (1H, d, J = 11.0 Hz, CH,), 4.78 (1H,

334149 -

hexane);



d, J=11.0 Hz, CH,), 4.86 (2H, d, J = 11.0 Hz, CH,), 4.87 (1H, d, J = 12.5 Hz, H-7a), 4.99
(1H, d, J= 12.5 Hz, H-7b), 7.01-7.09 (4H, m, Ar), 7.15-7.19 (2H, m, Ar), 7.20-7.37 (15H, m,
Ar), 7.40-4.46 (2H, m, Ar), 7.65-7.80 (8H, m, Ar); °C NMR (100 MHz, CDCL3): § 49.67 (C-
10, C-10%), 62.88 (C-7), 64.84 (C-7°), 66.16 (C-11), 66.20 (C-117), 68.99 (C-6), 74.60 (C-5),
74.68 (CH;Ph), 74.91 (CH,Ph), 75.63 (CH,Ph), 77.56 (C-4), 82.12 (C-2), 84.53 (C-3),
102.64 (C-1), 106.91 (Ph), 106.96 (Ph), 118.34 (Ph), 124.06 (C-9), 124.07 (C-9"), 126.58
(Ph), 126.59 (Ph), 126.78 (Ph), 127.58 (Ph), 127.64 (Ph), 127.76 (Ph), 127.82 (Ph), 127.89
(Ph), 127.98 (Ph), 128.31 (Ph), 128.34 (Ph), 128.40 (Ph), 129.24 (Ph), 129.70 (Ph), 134.23
(Ph), 134.24 (Ph), 138.03 (Ph), 138.40 (Ph), 138.49 (Ph), 144.75 (C-8), 145.06 (C-8°), 155.63
(Ph), 155.67 (Ph)

o ';_ w ¢ . . . a . [J <
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Compound 20

Following the general procedure, lauryl azide (44.0 mg) was used in click reaction. The
reaction was stired at room temperature for 15 minutes. The crude product was purified by
silica gel column chromatography (SiO,, 40% EtOAc/hexane as eluent) to afford bistriazole-
linked glycoside 20 as a pale yellow oil (75.0 mg, 83%); Ry = 0.25 (2:3 EtOAc-hexane);

'"HNMR (400 MHz, CDCls): 8 0.88 (6H, t, J = 7.0 Hz, H-21°, H-21), 1.22-1.33 (36H, m, H-
12°-20°, H-12-20), 1.75-1.95 (4H, m, H-11°, H-11), 3.44-3.50 (1H, m, H-5), 3.47 (1H, t, J =
8.0 Hz, H-2), 3.59 (1H, t, J = 8.0 Hz, H-4), 3.64 (1H, t, J = 8.0 Hz, H-3), 3.76 (2H, dd, J =
10.5, 4.5 Hz, H-6a), 3.80 (2H, dd, J = 10.5, 1.5 Hz, H-6b), 4.23 (2H, td, J = 7.5, 3.5 Hz, H-
10°a, H-10a), 427 (2H, t, J = 7.5 Hz, H-10°b, H-10b), 4.51 (1H, d, J = 8.0 Hz, H-1), 4.56
(1H, d, J= 11.0 Hz, CHy), 4.67 (1H, d, J = 12.5 Hz, H-7’a), 4.72 (1H, d, J = 11.0 Hz, CHy),
474 (1H, d, J = 12.5 Hz, H-7°b), 4.78 (1H, d, J = 11.0 Hz, CH,), 4.82 (1H, d, J = 11.0 Hz,
CH,), 4.87 (1H, d, J = 12.5 Hz, H-7a), 4.88 (1H, d, J = 10.5 Hz, CHp), 4.91 (1H, d, J=10.5
Hz, CHy), 5.00 (1H, d, J = 12.5 Hz, H-7b), 7.19-7.35 (15H, m, Ar), 7.47 (1H, s, H-9"), 7.51
(1H, s, H-9); *C NMR (100 MHz, CDCls): § 14.10 (C-27, C-27°), 22.67 (CHy), 26.49 (CH,),
26.52 (CHy), 29.00 (CHy), 29.33 (CHy), 29.39 (CHy), 29.41 (CHy), 29.53 (CHy), 29.60 (CHy),
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30.26 (CH,), 30.28 (CHy), 31.90 (CH,), 50.35 (C-10), 50.38 (C-10°), 63.04 (C-7), 65.08 (C-
7), 69.15 (C-6), 74.69 (C-5), 74.74 (CH,Ph), 74.96 (CH,Ph), 75.71 (CHPh), 77.69 (C-4),
82.22 (C-2), 84.65 (C-3), 102.63 (C-1), 122.37 (C-9), 122.64 (C-9), 127.6F (Ph), 127.63
(Ph), 127.79 (Ph), 127.89 (Ph), 127.93 (Ph), 128.34 (Ph), 128.37 (Ph), 128.44 (Ph), 138.11
(Ph), 138.53 (Ph), 144.61 (C-8), 144.90 (C-8")

27!
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Compound 2p

Following the general procedure, octadecanyl azide (70.9 mg) was used in click reaction. The
reaction was stired at room temperature for 10 minutes. The crude product was purified by
silica gel column chromatography (SiO,, 40% EtOAc/hexane as eluent) to afford bistriazole-
linked glycoside 2p as a white solid (93.0 mg, 88%); R = 0.30 (2:3 EtOAc-hexane);

mp 61 °C; 'H NMR (400 MHz, CDCL): § 0.88 (6H, t, J = 7.0 Hz, H-27", H-27), 1.20-1.30
(60H, m, H-12-26’, H-12-26), 1.68-1.87 (4H, m, H-11", H-11), 3.44-3.50 (1H, m, H-5), 3.47
(1H, t, J = 8.0 Hz, H-2), 3.59 (1H, t, J = 8.0 Hz, H-4), 3.64 (1H, t, J = 8.0 Hz, H-3), 3.75 (2H,
dd, J = 10.5, 4.0 Hz, H-6a), 3.80 (2H, brd, J = 10.5 Hz, H-6b), 4.23 (2H, td, J = 7.0, 4.0 Hz,
H-10’a, H-10a), 4.28 (2H, t, J = 7.0 Hz, H-10’b, H-10b), 4.51 (14, d, J = 8.0 Hz, H-1), 4.56
(1H, d, /= 11.0 Hz, CHy), 4.68 (1H, d, J = 12.5 Hz, H-T°a), 4.72 (1H, d, J = 11.0 Hz, CHy),
4.74 (1H, d, J = 12.5 Hz, H-7°b), 4.79 (1H, d, J = 11.0 Hz, CH,), 4.82 (1H, d, /= 11.0 Hg,
CH.), 4.86 (1H, d, J = 10.0 Hz, CH), 4.87 (1H, d, J = 12.5 Hz, H-Ta), 4.91 (1H, d, J = 10.0
Hz, CHy), 5.01 (1H, d, J = 12.5 Hz, H-7b), 7.19-7.33 (15H, m, Ar), 7.48 (1H, s, H-9°), 7.53
(1H, s, H-9); '*C NMR (100 MHz, CDCl;): § 14.11 (C-27, C-27°), 22.69 (CHy), 26.50 (CHy),
29.01 (CH,), 29.36 (CHy), 29.41 (CHy), 29.55 (CHy), 29.62 (CHy), 29.70 (CHy), 30.26 (CHy),
30.28 (CH,), 31.93 (CHy), 50.40 (C-10, C-10°), 63.00 (C-7), 65.03 (C-7), 69.14 (C-6), 74.71
(C-5, CH,Ph), 74.96 (CH,Ph), 75.71 (CH,Ph), 77.66 (C-4), 82.20 (C-2), 84.63 (C-3), 102.63
(C-1), 122.44 (C-9), 122.70 (C-9*), 127.62 (Ph), 127.80 (Ph), 127.89 (Ph), 127.93 (Ph),
128.35 (Ph), 128.38 (Ph), 128.44 (Ph), 138.08 (Ph), 138.51 (Ph), 144.56 (C-8), 144.83 (C-8")
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Compound 2q

Following the general procedure, omega-undecylenyl azide (47.0 mg) was used in click
reaction. The reaction was stired at room temperature for 15 minutes. The crude product
was purified by silica gel column chromatography (SiO,, 40% EtOAc/hexane as eluent) to
afford bistriazole-linked glycoside 2q as a pale yellow oil (57.0 mg, 66 %); Rr = 0.25 (2:3
EtOAc-hexane);

'HNMR (400 MHz, CDCls): & 1.15-1.30 (24H, m, H-12°-17°, H-12-17), 1.67-1.82 (4H, m,
H-11°, H-11), 1.96 (4H, td, J = 7.0, 7.0 Hz, H-18’, H-18), 3.37-3.43 (1H, m, H-5), 3.40 (1H,
t,J= 8.0 Hz, H-2), 3.52 (1H, t, J= 8.0 Hz, H-4),3.57 (1H, t, J = 8.0 Hz, H-3), 3.68 (1H, dd, J
= 10.5, 4.5 Hz, H-6a), 3.73 (1H, dd, J = 10.5, 1.5 Hz, H-6b),4.16 (2H, td, J= 7.5, 3.5 Hz, H-
10’a, H-10a), 4.20 (2H, t, J = 7.5 Hz, H-10’b, H-10b), 4.43 (1H, d, J = 8.0 Hz, H-1), 4.48
(1H, d, J = 11.0 Hz, CH,), 4.60 (1H, d, J = 12.5 Hz, H-7’a), 4.65 (1H, d, J = 11.0 Hz, CH,),
4.67 (1H, d, J = 12.5 Hz, H-7’a), 4.71 (1H, d, J = 11.0 Hz, CHy), 4.75 (1H, d, /= 11.0 Hz,
CHy), 4.81 (1H, d, J = 12.5 Hz, H-7a), 4.82 (1H,d, J = 11.0 Hz, CH,), 4.83 (1H,d, J=11.0
Hz, CH,), 4.86 (2H, dd, J = 10.0, 1.5 Hz, H-20’a, H-20a), 4.92 (2H, dd, J = 17.0, 1.5 Hz, H-
20’b, H-20b), 4.94 (1H, d, J = 12.5 Hz, H-7b), 5.73 (2H, ddt, J = 17.0, 10.0, 7.0 Hz, H-19’,
H-19), 7.14-7.21 (15H, m, Ar), 7.40 (1H, s, H-9"), 7.45 (1H, s, H-9); *C NMR (100 MHz,
CDCl3): 8 26.47 (CH,), 26.50 (CH,), 28.88 (CH;), 28.97 (CH3), 29.04 (CH;), 29.33 (CHy),
30.24 (CH2)V;230.27 (CHy), 33.76 (CH,), 50.35 (C-10), 50.38 (C-10), 63.03 (C-7), 65.08 (C-
7%, 69.17 (C-6), 74.69 (C-5), 74.75 (CH,Ph), 74.95 (CH,Ph), 75.70 (CH,Ph), 77.70 (C-4),
82.22 (C-2), 84.65 (C-3), 102.63 (C-1), 114.17 (C-20, C-20’), 122.37 (C-9), 122.65 (C-9’),
127.61 (Ph), 127.63 (Ph), 127.79 (Ph), 127.88 (Ph), 127.93 (Ph), 128.34 (Ph), 128.37 (Ph),
128.43 (Ph), 138.12 (Ph), 138.53 (C-19, Ph), 139.13 (C-19°, Ph), 144.61 (C-8), 144.90 (C-8’)
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Compound 2r

Following the general procedure, olelyl azide (67.0 mg) was used in click reaction. The
reaction was stired at room temperature for 10 minutes. The crude product was purified by
silica gel column chromatography (SiO,, 40% EtOAc/hexane as eluent) to afford bistriazole-
linked glycoside 2r as a pale yellow oil (86.0 mg, 81%); Ry = 0.25 (2:3 EtOAc-hexane);

'"H NMR(400 MHz, CDCls): § 0.80 (6H, t, J = 7.0 Hz, H-27°, H-27), 1.15-1.30 (44H, m, H-
12°-16°, H-12-16, H-21°-26, H-21-26), 1.68-185 (4H, m, H-11", H-11), 1.90-1.96 (8, m, H-
17°, H-17, H-20°, H-20), 3.36-3.43 (1H, m, H-5), 3.39 (1H, t, J = 8.0 Hz, H-2), 3.52 (1H, t, J
= 8.0 Hz, H-4), 3.57 (1H, t, J = 8.0 Hz, H-3), 3.68 (1H, dd, J = 10.5, 4.5 Hz, H-6a), 3.73 (1H,
dd, J=10.5, 1.5 Hz, H-6b), 4.16 (2H, td, J = 7.0, 4.0 Hz, H-10’a, H-10a), 4.20 (2H, t, J= 7.0
Hz, H-10’b, H-10b), 4.43 (1H, d, J = 7.5 Hz, H-1), 4.48 (1H, d, J = 11.0 Hz, CH,), 4.60 (1H,
d,J=12.5 Hz, H-7"a), 4.65 (1H, d, J= 11.0 Hz, CH,), 4.66 (1H, d, J = 12.5 Hz, H-7’b), 4.71
(1H, d, J= 11.0 Hz, CH,), 4.75 (1H, d, J = 11.0 Hz, CH,), 4.80 (1H, d, J = 12.5 Hz, H-7a),
4.81 (1H, d, J = 10.5 Hz, CH,), 4.83 (1H, d, J = 10.5 Hz, CH,), 4.93 (1H, d, J = 12.5 Hz, H-
7b), 5.27 (4H, ddd, J = 19.0, 11.0, 5.5 Hz, H-18’, H-18, H-19°, H-19), 7.12-7.27 (15H, m,
Ar), 7.39 (1H, s, H-9), 7.44 (1H, s, H-9); °C NMR (100 MHz, CDCly): & 14.11 (C-27, C-
27), 22.68 (CHy), 26.50 (CHy) 26.52 (CHy), 27.18 (CHy), 27.23 (CHy), 28.99 (CH,), 29.19
(CHy), 29.32 (CHy), 29.52 (CHa), 29.70 (CH,), 29.77 (CHy), 30.26 (CHy), 30.29 (CH,), 31.90
(CHa), 50.34 (C-10), 50.37 (C-10°), 63.04 (C-7), 65.07 (C-7°), 69.13 (C-6), 74.70 (C-5),
74.73 (CHPh), 74.96 (CH,Ph), 75.72 (CH,Ph), 77.67 (C-4), 82.21 (C-2), 84.64 (C-3),
102.62 (C-1), 122.37 (C-9), 122.63 (C-9), 127.62 (Ph), 127.64 (Ph), 127.80 (Ph), 127.89
(Ph), 127.93 (Ph), 128.35 (Ph), 128.38 (Ph), 128.44 (Ph), 129.70 (C=C), 129.71 (C=C),
130.03 (C=C), 130.04 (C=C), 138.10 (Ph), 138.52 (Ph), 144.62 (C-8), 144.89 (C-8")
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