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0 0 

fl1'1J1 

1r11~fl1';i1'iijfJ "fl11LtJ'l~(J;l.JLeJ~l;'t 1flllfl 1611\;lL vJeJtJ111'1'1eJi.Jn'Vli~1'UL 'U1"111'U" 1~fof1°11'1'U'U'1'U'U'Vl'U ., . . 
rn11'iijfJ~u1.h:!mruLLcJ'U~'U'1.h:!~1tJ~uth:!mru 2555 iivi11V1t11"'fJ'U1Yn 11fJ~1'Wrn111ij1:JOuud'La'UeJ 

'U 

)1 (Jl;'t :! LB fJ ~61Je)~ fl1';i1 'iij fJzj~,J ';i:! fl eJ'U ~1 fJ'U 'VIU1~ L'1'U e) t:,J" ~1'U1'iij fJ~ L~ fJ16U e) t:,J" fl 1 ';i'VI~" e)~1'iij ti fl1';jeJ1iiJ11 ti 

'11U t:-J l;'t LLl;'t :!16 fl1';i'Vl~l;'t eJ~11:1.Jii~11 ti l;'t :! L 0 tl~61JeJ~6U eJ:I.J l;'t fl1 ';i1 Lfl';i1 :!~t:-l tJ'l.11 UJ6fl 
, 'U 

fl1';)1'iijtl "fl1';)LtJ'I~ tl:I.J Le)~l;'t 1fll;'tbfl 1611(;1 L vleJm1'1 '1eJ'U')'Vli~1'UL 'U1Vl11'U" a1 L ~'1'1~1~ 1 ,J~1 ti~ 1~t1 

~1'iijtl~eJ~61JeJ61JeJUflUJvi:I.J11ijtl~~,J';i:!fleJ'U~1tl~U~ff\~11fl1~fl11 ial.m. eJJi"111tJ'I a•1rn111t11 :I.J"111'Vltl1"'tl '\I , 't v~ 

11:wr11LLm ~1. eJ1'VltJ1fi hfJ{eJ~L~eJ iivi11V1t11"'fJ:1.Ji1~" ~~1ii1r11~n11rn1a'~Lr111:!~'111 eJ. ~1. e:iit1111ru 
'U • 

Pl~eJtl'U LLl;'t:! eJ. ~). '1L ';i '11''1'11ru'W~~ 11iiJ~'U~tJ1iJ~ruru11 'VILLl;'t:!{Jl~.fl1fl1"111Lflij 'U1tl'161Ja111ru ht1~1 'U1tl 
'\1111 IJU 't '1 

vhw~~ 1~flU'ULLl;'t:!'U1~'111'U~tl1 :I.J~'Vliiiru 61Jtl61JeJ'UflUJ flUJ'1'Vlfi'W';i 'Wfll;'t'Vle)~ :I.J"111'Vltl1"'tl:I.J'}1~l;'t~vi1rn1 , , , , , , 
m1'1'1eJ'U Hi~h Resolution Mass 61JeJ~a11a'~Lfl11:!~ffi~ ~1'U11ijt1ffi~1'ut111'1'U'U'1'W'U'11fl.fl1fl1"111Lflij • 
flUJ:!1'Vltl1f'l1'1~{LLl;'t:!ial'Ufi''W1tJ'lm1:1.Jfl11:I.JL'U'UL~ial'Vl1~Lflij PERCH-CIC 'U • 

t:-Jial. ~';i. i~'U.fl1 CL'liLB~ 

eJ1'111fi'iJ1~~1.fl1fl1"111Lflij flUJ:!1'Vltl1f'!1'1tJ'I{ 

ir1"1'W11r11~fl1';i1'iijtl 

3 



.:i 1'U1 '.ij f.l -Qii-3' (,l mJ ·rn ?I .:i 1-1vf '1 61.:J bfl11~l-1?11'rn'U~'U ITT Vil.I "l tJmil.l aryl0 lycoside viffi1-11 .:i?1{1.:i1-1~1f.l?111vf i1 , , , ::, 
.!11 4 Cl! 1 ti.I 1Jdo 1 

fl'Vl5(>l1'lJbU1Vl11'U fleJ l.l'Vll.l Heteroaromatic elf.l~1'UbU(>l1'Vl(>l1bb'Vl'U.:J anomeric 6Uel.:J1.:J'U1m" vi \I ,. \I 

glucopyrano.side .. el'4i'Utfl vtl.ivf 61.:i bfl11~Vl1(;1fieJ?l11,hrn f1 , Bis-triazole-glycoside bb 'U.:J b tl'U?11l.Jf1~l.l 

i1tJ1'U 18 "!l'W~ f111'1.:Jbfl11~l-1'V11b~m.Jlji'Ffo1 click reaction 6Uel.:J diacetylene benzyl glycoside nu 

el'4~'U6 azides "!l'W~9i1.:i11~f.l1'tl\,11d.:itJljfffo1 copper sulfate bb"~ sodium ascorbate 1tJl,l1'Vl1 

"~mf.l tetrahydrofuran YlU111 'U?lfl11~d?11m1t1'1.:Jbfl11~l-1eJ'4i'Ui5 Bis-triazole-glycoside 1(;1 %yield 
i.:ibb\J1 33-99% ?111'1.:Jbfl11~'\-1m\;)~f1'W11 tJPin~1Vl1']'VlilP11'Ub U1Vl11'U'11 f1 ']'Vliirul.:im1'V11.:J1'U6Uel.:J SGL T2 
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0 

'U'Vl'l.11 

11r1bu1V111t1b~m tlt1i1qiV11~ .. cJflTW~b ~JJ:ff m~vEJ 11,1t1,.ht'!l1m'!lv-:i fan Y1u111 t1tl 2007 ij 

~'U'JEJ L1flb U1'Vl11'Wfi-:i 246 ~1'Url'U bbG'ltijbb 'U'J 1 'Ul-J~,Jtb ~mi'1t11t1:ff t1 7 ~1t1r1t11,1vtl1 'U'Vln .,t] [ref.1] 
V ' I 

'11'Vlfo'U1tb'VIPIL 'VIEJ n~u1m U1'Vl11'U1 'U'U1tb 'VlPIL 'Vim ~l-Ji:t-:J:ff t1fi-:in11 3 '11'Url'U L~EJ 1 t1i1t11t1diia~H'11'U'!Jv-:J 
V V 

~~h.ii11\11,bv-:Jb tlt111r1bu1V111t1'1-:ifi-:i 60% bbG'ltfl'U 1 'VIEJiir1T1J-Jb~tJ-:i~,itb tlt111r1b U1'V111'Ub ~JJJJ1n:ff 'Lib 'U'Ut:.m 
V V V 

l-J1,J1n.f111t L 1rlel'J'U '!J1~n11vv nn16"-:i n1EJ'Vl~vi1,fl11t brl~EJ~1 'Uvn,i1nffi 1rlb U1'Vl17'UfJ-:Ji:t1l-J11t:1tl1EJ'Vlv~ 

'Vl1-:Ji'Utm11l-J 11rlb'U1'Vl11'U~~b'U'U 11r1bit1f-:i b 'U'U 11r1~f m.oJ1 L~bb(,)1l-l'Vl1tl'!J1~ rl1~fl11ru11f;i'U16'l 1 'VlEJe)1,J,Jt ' ... 
~v-:i 1 -B'i1m1t1i 1t11t1JJV11ia11m ~vf m.oJ11J1t'!l1 m~th EJ~, EJ 11r1b u1V111t1b mhd 

L1rlbU1'Vl11'U bn~,i1nr111JJ~~,Jn~'!Jv-:ii1-:ifl1EJ~iiwm.Ja(,)flvTil-l'UB'U61la'U (insulin) Ll-!L'WEJ-:J'Y'lv 
V 

i1-:in1EJ Ll-1'11l-J11t:11-B'tl1(,)16'l L~vV1-:Jb'Vll-J1ti:tl-J zj,:i L~EJ'Un~tl1m6'l,Jtb 6n1~b61l6'l~i1-:i rnm~v 1 ib'U'U'Y'la-:J-:J1'U 
V 

mEJ1~n11fl'J1Jrll-J'!Jv-:JflvTil-l'UB'U61la'U L1rlb\J1'Vl11'Uiii:tv-:J'11U~ ~v'llU~~ 1 bb6'lt 2 1t1i1'U1'U~U1EJ 
• V V 

hr1bu1V111t1~vm ii~u1mu1V111t1"11U~~ 2 fi-:iivEJ6'lt 90-95% '!lv-:i~u1mu1V111m~-:i'VIJJ~ 1~EJiiv1n11~v 
V V 

fl1'a(,)vUi:t'U v-:J~ v0'U61lat1iir111JJ~~,Jn~ m,ttv~ el8'U61la'U 'Yl71 V1i1-:i fl1EJ Ll-1'11l-J11t:lrl'JUrll-J1tiutl1(,)16'l 1 u 
V V • 

Lav~ 1~ [ref. 2] rn,fm.oJ1 L1rlb'l.J1'Vl11'U'!lU~~ 21'WiJ,J,J'LJ'Ur1v'U"n1-:Ji1n~vV~fl11f n'l.oJ1v11EJB'U61la'U (insulin 
• V V 

therapy) EJ16'l~wiutl1(,)16'l 1 'Ubav~ LLG'lti:111f'Tu6-:ie.1G'!Yhn~ 1r1aL~i:t (U-glucosidase inhibitors) zj,:iEJ1 

L 'V1"11du1-:imruvh 1 VILf1~v1 fl1'a"n1-:J bfi EJ,:j 1~ 'Vl~vu1-:ir1?s1 bbii'11,i t 1 imi1J-Jf1'U'Vl6'l 1tJ'!lU~ nir-:i Ll-1'11l-J1'at1 

mur1J-JeJ1fl11"1m-:i hr1 [ref. 3-4] ~-:iiim1J-Ji1b'U'U~~v-:iiin11iw.Jt11EJ1'11'Vlfuf n'l.oJ1 hr1L U1'Vl11'U'!lU~~ 2 
• 

L ~vvh 1 Vlfl11f n'l.oJ1iii.J1ta'V15.fl1'Y'll-l1n:ff t1 

,i1nm1m11 fi'rui-:i n"11T\1111 Vlmil-lm~EJ i:t'U 1,i~,i t'1-:Jbf111tl1'11'av'Ui'U15 arylolycoside '!lU~ 1 'Vll-1 
" , " ' ::> 

L~EJ 1v1ii11EJ-:i1t111 Arylglycoside iii.J,ta'Vl5.f11'Y'l~vm,1-B'Ltlt1EJ1fn'l'f1hr1m1V111t1'!lu~~ 2 1~ v'4it1~ 

1 'Vll-l ~'1-:Jbf111t'Vl1~,it m111 i.J (,)1'J-;Ji:tvU'Vl1t:j'VlB~1'Ub U1'Vl11'U (antidiabetic) 

1 uu,i,i,rt1n11f n'l.oJ1 hm u1V111t1'!lU~~ 2 ;-:iiii1t11t1fi-:ii0EJ6'lt 90-9 5% 61Jv-:i~u1mu1V111t1 
' V 

~-:J'Vll-J~ r1v'U"n1-:Ji1n~ ~-:iiim1J-Ji1L 'U'U~~v-:iiin11'1w.J'U1EJ1'11'Vlfuf n'l.oJ1 hr1L 'U1'Vl11'U'!lU~~ 2 L~vvi11 VI 

n11fn'l.oJ1iii.J1ta'V15fl1'Y'll-J1n:fft1 

Lav~ Lv1 bb6'l~t.h~ t-rn'l.oJ11 jflb U1'Vl11'U Llil ,)1 nfl1,fl'U'Y'IU'U'Vl'U1'Vl'Vl1-:Ji:t~11'YIEJ111fl1j~~;l-J'Vl7-:Jci' 7 L'1 Lb6'ltfl1j~~ 
V V 

;l-lnau~L(,)'!Jels'ln~ 1r1mn~:fft1~1'U'Vl1'1\11161J'U~-:J L61lb~EJJJ-n~ Lr1'1 (sodium-glucose transporters) 'Vl~v 

SGLT zj,:i~G11fi'ruiivci 2 isoforms ~v SGL T-1 bLG'lt SGL T-2 L~mt:i'Y'l7tvV1-:J~-:i SGL T2 vi11V1 ., V 

tl'n1'VIEJ11311i:t(,)4'Ln~LL'U'J?i~1 'Ufl11iw.it11m~iin6'l 1nn11vvnt:j'VlBiru6-:in11vi1-:i1t161Jel-:J SGL T2 'Vl~v SGL T2 

inhibitors L~vf n'l.oJ11 ,m u1V111t1L ~v-:i,i1nn1,iru6-:in1,~~nau'!Jv-:in6'l 1r1i:t~L(,)-,itb 'U'Wm16!l1m i-:im,iu 
V V 

vvn'!JeJ-:Jn6'lLr1i:t'Vl1-:JUi:ti:t11tLLG'lt~-:Jt:.JG'l1 VlwiunG'I Lf1'11'ULav~G'1~~16'l-:JLv1 [ref. 5-8] 
V V 

Phlorizin a1,mv1,i1mi.Javn'!Jm11n'!Jv-:J~'ULLel'Ubtl6'l L'U'Ui:t1'afJU5-:i SGL T ~bu'W1tL-;J1t,J-:J\111LL,n~ 

'WU11'11l-J1'am'l~n6'l 1r1a1 'Uf))t LLabav~ bLfltLLfltmt~'U 1 VIL de) btv'!Jel-:J'1(,)1'Vl~fle)-:Ji1r111JJ 1 ,ii v8'U61la'IJ V , V 

e)~1-:J 1 jf1(,)1lJi:{1j Ph lorizi n hJ1~t1nl1w.J'IJ11 VIL 'U'IJcJ1 L ~e)-:JliJ1niim1JJ Ll-!r1-:J\111'1-:J~,:j Ll-!i:t'llJ11ml1m 1 m '1Jfl1j 
V V 

fn'l.oJ1bU1'Vl17'1J'Vl1-:Jf1aUn1~ [ref. 9] 
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OH 

1 

Phlorizin 

1fl';j-:J'1'h:J'IJel-:J'11';i Phlorizin 1 btl'U O-arylglycoside vin'Vl~bb'Vl'Uvi O-Aryl e1tj~1'UbtJ~1vi!,11bb'Vl'U-:J 

anomeric tl'n1'Vlc.11P11ai;ifl. ~fl11lJ'1'U hbb"::: 1~';i1cJ-:J1'UeJV7-:i~m ~m [ref. 10, 11] ~-:in1';ii-:Jbfl';i1:::'\,1"'1';i 

01ii'Ut5 glycoside viffifl';j-:J'1{1-:iF1~1cJ Phlorizin 1 b~aH\t1'U'rmnhflbtJ1Vl11'U"llUl1lvi 2 i1BV1-:Jb"/j'LJ '11';i 

Cana0 liflozin 2 b tl'U'11';iel'Ui'LIITT V1tivit1ni-:ibfl';i1:::i-i~'U llifl';i-:J'1{1-:ivi~111bb ,J",:i 1 tl,nn Phlorizin 1 1111mtl'U ::, • \J 

C-arylglycoside vil'lu11iJq'Vliiu8-:im';iV11-:J1'U'IJe)-:J SGL T2 vi~bbf;l::: L 'Ub~el'Ua-:JVl1fl1J 2009 vie.J1'U1J1 '11';i 

Canagliflozin 2 1~n11Vl'U1~-:i.ffm -u'1rjm';ii;1';i1'.il'1eltJ 1 'LI phase 3 b ~e1Pin~1m11Jtl"1B111.nmb"1::: 

U';i:::a'V15fl1Yl~e)n1';iL ibtl'UcJ1-rn~1hF1btJ1Vl11'U'l!U\1lvi 2 [ref. 1 bb"::: 12] 

F 

canagliflozin 

Vl6l-:J'11nnT~fl'UYltJ11 phlorizin btl'U'11';ifltJ8-:i SGL T viml'l1:::b'11:::'1-:Jbb(;l1iifl-:ii1 Vl6l-:J'11fft!'!JiJn1';i 

i\;ll'U1'11';ieJ1ii'Lii5 arylglycoside viffifl';i-:J'1{1-:i~1-:i")t1'LI1tl b-d'U prodrug T-1095 3 bb"1::: analog ~el T-
l 095A 4 viilfl111Jfl-:Ji1bb"djt]';i:::ai'15fl1Ylb'Vl'UBn11 Phlorizin '11';ii-:Jbfl';i1:::i-i~-:iaa-:i1~t1m.J11 tl?in~1 L 'LI 

- \J 

bbtJtJi1"a-:iii;i1'Vl111"a-:ihflbtJ1V111'U'l!i1111vl 2 bb":::Y1u11 T-1095A 4 fi'u5-:i SGL T v1'li;i1~ a1'U T-1095 3 
YltJ11iJq'Vlt"111ln1'a~\11;1Jn~ 1fl'1 f16ltJvi\i;ie1v1,:iiJt]';i::;a'Vl6fl1Yl iJ~rn L t1iJ01';i6UtJ C11cJ n~ 1fl'1elel Oi'11-:J'U'1'111::: 

~-:i.ff 'IJ '11';i ~arylglycoside "IJi1111iiY1u11?111J1';it1tlfotl~-:ia1Jq"1 O'J 1fla1 'Lii1-:imcJ 'UVl~vib U'\.Jb tJ1Vl11'Ubb"::: ... 
'U'1'1'1J'Ufl1'1-:Ji'1111"1mBcJi. 'U6U'Ufl~i1n [ref. 13] 

• \J 

Me 

0 

3, T-1095 (R = CO2Me) 
4, T-1095A (R = H) 
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.:11'lJ11ijEJ(PleJL~eJ-:r'il1f1 T-1095 L'UU 2003 Kissei bbG'l~flru~1~'1.:ibfl':i1t\,fo111tJmfa.1 0-, 
arylglycoside fit1'111 sergliflozin 5 and remogliflozin 7 ;.:in1~.:ibi1rjm1'Vl\1!'1eJU'Vl1.:!fl~tiflb-ci'Un'U 

'11':i sergliflozin 5 V'IU11'113.J11fl-rm~1bU1Vl11'UbbG'lt L':ifleJ1'U 1~ 

U 2007 Kissei 'Vl1fl11l.1~13.Ji'.it1nu Glaxo Smith Kline i{,lJ'lJ1'11':i remogliflozin 7 '11':iB'4~'U6 

pyrazole-based-O-glycoside bb(Plbf1v1'Ut1JVl1fl113.J hlR.:iv11 ~.:lbbfi''UqJV11 Lv1EJf11':i~{,lJ'lJ1 prod rug 1 'Uitl 

ethyl carbonate '!.lel.:!?11':i 5 bbG'l~ 7 ~.:infiv?t7':i sergliflozin A 6 and remogliflozin A 8 !P173.J~1~U 

[ref. 14-17) 

~OMe 

Ro"'(oyo 
HO'•·y·,,oH 

DH 

5, sergliflozin (R = CO2Et) 
6, sergliflozin A (R = H) 

Me 

Me-(;£,()Me O Me 
N 1/" I 

N~ \ I Me 

Ro"'(oyo 
Ho'··y··,oH 

OH 

7, remogliflozin (R = CO2Et) 
8, remogliflozin A-(R = H) 

"ll1f1fl113.JV'IEJ1EJ13.J'!.lel.:l'U f11'Vl EJ11211'1i;i1°'!.le:i.:i Bristol-Myers Squibb 1 'Uf11':iVl1v11EJ1~q'VlBEJu 8.:im1 

'Vl1.:11'U'!.IB.:I SGL T2 ~bV!l.11t?ll.lbbG'l~btl'UEJ1f1'U1~ L\1lEJhlvi'e:i.:iv~L'Uitl prodrug 'Vl1L~bf1\1lf11':i~'UV'IU C-
glycoside ~iifl11l.Jfl.:lv11fiel'11':i da pagliflozi n 9 zj,:idJ'U~fl7\1lVl1.:i f1'U11"1l ~b tl'Uc.l1v11bb 1nvib i1G'ii;im\1!EJ1 ,, 
[ref. 18-19) 

OEt 

HO F 

9, dapagliflozin OH 2• canagUflozin 

L'U'!.IUJ~b~lEJ1f1'lJ Mitsubishi Tanabe Pharma LLfl~ Johnson & Johnson, 1~~{,lJ'lJ1 
- I ' 1J 1J I 

canagliflozin 2, ;.:iiiq'Vl6cJlJcJ.:lf11'a'Vl7.:11'U6Uel.:I SGLT2 LLG'lt'111ffi~\i1rjm1i;i11"1l'1ellJL'lJ phase 3 LYiB 

Pim~7fl11lJ'UG'IB\1lfiEJLLG'l~tl1~~'Vlfifl1V'1(910f1111 "Hbtl'UEJT!m~n L':iflblJ1Vl11'U"llU\1lvi 2 [ref. 1 LbG'lt 12) 

-
"ll 1 f1 ';i 1 El .:i 1 'U f11 ':i fl f1 ~1 vi' .:i f1 '111 'Vl1 L \1 f1 '1 lJ er1 '1 El a 'lJ L "ll vi "ll t '1.:i bfl 11 ~l-1'11':iel'U~'U 5L VllJ1 'lJ ncil.J , ,, , , 

arylglycoside viffim.:i'1f1.:ir1~1v remogliflozin bbG'l~ Phlorizin fie:i iiVI~ aromatic e:itj~1'Ubuv11vi 

~1LbVl'U.:I anomeric 6llel.:11.:!tl7m"1 glucopyranoside '11Vl,rlJVI~ aromatic vim(910'11tJL6il"ll~Ltl'lJ aryl viii 

LLG'lt heteroaromatic L 'Vlei Pi n~1V11q'VlBv11'Ub U1Vl11'U'!J0.:IB'4imfi Vll.i "ll1 nq'VlBEJu 8.:inT~'Vl1.:11'lJ'!.leJ.:I 
I ' 1,1 1,1 

SGL T2 °LLG'lt'U,rlJtl 1.:i eJ'Ui'Ufiviiin'Vlfi ~1 iiitl ':i~~'Vl 6 fl1V'll.J 7 n;'U ':i1l.JVl.:!Vl115f11':i'1.:!bfl':i1tl-16Uel.:!el'U~'U5 , , "'I , 

~.:inci71 L\1ltl 1 "Hvl'U'Vl'U~1bbG'lt 1 'lJ';j~~ummi 1 mu 
1 V 
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,11nlfl1.:Jl;'fi1.:i"1Ja.:il;'f11e1'4'W'Ufi~l;'f11J11trtnis1L'U1"111'U~mhnn '1~L~'UL~11i;'f11 Remogliflozin ij 
1.:itl1(,l1a~,:iijv,aj Heteroaromatic ~aa~1'U~l1LbWU.:J anomeric C-1 ~1EJ'W'U5~ 0-glycosidic .:J1'U1-:5'E.Jil~.:i 

L~'V11fl11'1.:Jbf111~,,fo'4-w''U56!JeJ.:Ji;'f11 arylglycoside zj,:ibtl'Uel'4-W'U5'11'Uvl Bis-triazole-glycoside b"rlaml;'f11 

"IJ'Uvl L v,l]~ij'l'l'lit,11'Ub 'U1\-111'U 

Me 
Me-< Me O M N-{··- ("( I e 

N~ Me 

Ro"'(oyo 
Ho'··y·,,oH 

OH 

7, remogliflozin (R = CO2Et) 
8, remogliflozin A (R = H) 

.:!1'U1-:5'E.Jffi~'Vl1fl11'1.:J bfl11~~el'4'W'U5'11'Uvl L v1lJ6!JeJ.:ii;'f11 a rylglycoside n~llbb 1flzj.:J b tl'Uel'4'W'U5'1l'Uvl 

Bis-triazole-glycoside \11'U1'U 18 '1l'Uvl 

'Vl1Lvltl'U!)n~EJ1 click reaction "!Jel.:J diacetylene benzyl glycoside 1 11'1.J el'4'W'Ufi azides '1l'Uvl 

~1.:i1 '11'U1'U 18 '1l'Uvl LvlEJL-ff Cu504 bbl;!~ sodium ascorbate L'U~1'\111a~mEJ tetrahydrofuran 
C,Jl;lfl11'1'1vll;lel.:I '1l'Uvl6!Jel.:Jc.J~(,l,f1tlJ<flbbl;I~ %yield bbi;'fvl.:Jb'lJ(,l1)1.:I~ 1-3 zj,:iyftJ11c.J~(,lJ)nJ~1bnvl 1~m 

%yield ~~.:i 66-99% E.Jflb1'Ui;'111 2j 

(,l'j'J,Ji;'(e)'I.J Lf11.:Ji;'fi1.:i6!JeJ.:Ji;'f11'1.:Jbf111~~mJJ~1m'l'lfl'Ufl NMR spectroscopy Lvltlel'4TI'U5'11'Uvl 1 v,l] 

6!Jel.:Ji;'f11 arylglycoside "ll'Uvl Bis-triazole-glycoside ~'1.:!bfl11~v11~ijlm,:il;'fi1.:iLLa~ %iava~6!Jel.:J 

c.J~(,l.nru't1ffi~~.:ivia 1 tl-d' 
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V11';i1~~ 1 n1';iir:nr1';i1~,..;el'tp~'t15 Bis-benzyltriazole glycoside -:6'1t11t1 8 "l!Uvi 

' BnO~O O .--:::::: 
BnO~ 

OBn 

R-N , 0.5 M CuSO 
3 4 

0.5 M Sodium ascobate, TI-IF, rt. 

Group I 

time 

5min 

5min 

5min 

10 min 

5min 

5min 

5min 

2.5 h 

yield(mg) %yield 

65 86 

65 82 

56 72 

67 80 

85 >99 

61 71 

- 75 75 

77 87 
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;t1'i1~vi 2 n11i~u,11~t-18'4~'1.Jfi Bis-phenylethyltriazole-glycoside LL'1~ Bis-phenylethylether-
triazole-glycoside '.ij1'1.J1'1.J 6 "!l'U~ 

' BnO~O o ..--:: 
BnO~ 

OBn 

R-N , 0.5 M CuSO 
3 4 

0.5 M Sodium ascobate, THF, rt. 

Group II 

time yield(mg) %yield 

10min 66 85 

10 min 27 33 

5 min 61 71 

5min 91 99 

5min 66 72 

78 86 

10 



d v , v,.. . Cit. • o -
m11.:iV1 3 nTrn.:iu•l'j1~'\.1el'lfVfU6 81s-tnazole-glycos1de "ll'LWI long chain carbon '11'1.J1'Ll 4 "ll'Llvl 

' BnO~O O ...-:::::: 
BnO~ 

OBn 

R-N , 0.5 M CuSO 
3 4 

0.5 M Sodium ascobate, THF, rt. 

Group Ill 

time yield(mg) %yield 

15 min 75 83 

10 min 93 88 

15 min 57 66 

81 

r 
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1fin11V1flae1.:i e..ian11V1flae1.:itta::-iie1\ja'l.le1.:i NMR spectrum 'l.lel.:J~11 Bis-triazole-glycoside 
a.:i Lfl11::Vl1~ 

n11a.:itfl11::1.fo'4'W'Wfi'llel.:! Bis-triazole-glycoside 

General procedure A 

' Bno~O 
Bno~O~ 

OBn 
1 

R-N3, 0.5 M CuSO4, 

0.5 M Sodium ascobate, 
THF, rt 

The -solution of the bis-O-propargyl glycoside (50.0 mg, 0.094mmol), azide (2.5 
equivalent, 0.23 mmmol), 0.5 M aq. CuSO4-5H2O (20% mol) and 0.5 M aq. sodium ascorbate 
(20% mol) in TMF was stirred at room temperature until TLC showed complete conversion. 
The reaction was quenched with H2O, and extracted with 3xEtOAc. The organic phase was 
collected, dried with Na2SO4 anhydrous, filtered and evaporated in vacuo. The crude 
product was purified by column chromatography to afford bistriazole-linked glycoside. 

fl71'1~Lfl17:::'l,ft11i~'I.Jfi Bis-benzyltriazole glycoside '17'1.J'J'U 8 'll'U\1l 

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 column chromatography (SiO2, 60% EtOAc/hexane as eluent) to afford bistriazole-

o linked glycoside 2a as a white solid (65.0 mg, 86%); Rt= 0.55 (3:2 EtOAc-hexane); mp 144 C 

1H NMR (400 MHz, CDCh): 8 3.39-4.50 (lH, m, H-5), 3.42 (lH, t, J = 8.0 Hz, H-2), 3.54 

(lH, t, J= 9.0 Hz, H-3), 3.61 (lH, t, J = 9.0 Hz, H-4), 3.69 (lH, dd, J = l 1.0, 4.5 Hz, H-6a), 

3.73 (lH, dd, J= 11.0, 2.0 Hz, H-6b), 4.46 (lH, d, J= 8.0 Hz, H-1), 4.51 (lH, d, J= 11.0 Hz, 

CH2), 4.59 (lH, d, J= 12.5 Hz, H-7a), 4.66 (lH, d, J= 12.5 Hz, H-7'b), 4.67 (lH, d, J= 11.0 

Hz, CH2), 4.76 (IH, d, J= 11.0 Hz, CH2), 4.79 (lH, d, J= 11.0 Hz, CH2), 4.82 (lH, d, J= 

12.5 Hz, H-7a), 4.84 (lH, d, J = 11.0 Hz, CH2), 4.89 (lH, d, J = 11.0 Hz, CH2), 4.95 (IH, d, 

J= 12.5 Hz, H-7b), 5.58 (lH, d, J= 10.0 Hz, H-lOa), 5.42 (lH, d, J= 10.0 Hz, H-l0b), 5.44 

(lH, d, J = 6.0 Hz, H-l0'a), 5.48 (lH, d, J = 6.0 Hz, H-10'6), 7.20-7.34 (25H, m, Ar), 7.42 

12 



(lH, s, H-9'), 7.44 (lH, s, H-9); 13C NMR (100 MHz, CDCb): c5 53.99 (C-10), 54.05 (C-10'), 

63.03 (C-7), 64.97 (C-7'), 69.09 (C-6), 74.62 (C-5, CH2Ph), 74.88 (CH2Ph), 75.63 (CH2Ph), 

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') 

Meo~ s· 

V -~~·- _f:J-, 
N.::-N ~ 6

. N~N, :::--.. OMe 
BnO .. 0 1 O /'::::--.. N 

BnO 2 10 
OBn 7 9 

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 (SiO2, 60% EtOAc/hexane as eluent) to afford 
bistriazole-linked glycoside 2b as a pale yellow oil (65.3 mg, 82%); Rf = 0.46 (7:3 EtOAc-
hexane) 

1H NMR (400 MHz, CDCh); c5 3.39-3.45 (lH, m, H-5), 3.42 (lH, t, J = 9.0 Hz, H-2), 3.54 

(lH, t, J = 9.0 Hz, H-3), 3.60 (lH, 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 (lH, d, J= 7.5 Hz, H-1), 4.52 (lH, d, J= 11.0 Hz, CH2), 4.60 (lH, d, 

J= 13.0 Hz, H-7'a), 4.66 (lH, d, J= 13.0 Hz, H-7'b), 4.67 (lH, d,"J= 11.0 Hz, CH2), 4.76 

(lH, d, J= 11.0 Hz, CH2), 4.79 (lH, d, J= 11.0 Hz, CH2), 4.82 (lH, d, J= 13.0 Hz, H-7a), 
-

4.83 (lH, d,J= 11.0 Hz, CH2), 4.88 (lH, d, J= 11.0 Hz, CH2), 4.94 (lH, d, J= 13.0 Hz, H-

7b), 5.35 (lH, d, J= 10.5 Hz, H-l0a), 5.39 (lH, d, J= 10.5 Hz, H-l0b), 5.41 (lH, d, J= 6.0 

Hz, H-IO'a), 5.44 (lH, d, J = 6.0 Hz, H-IO'b), 6.72-6.89 (6H, m, Ar), 7.17-7.33 (17H, m, 

Ar), 7.44 (lH, s, H-9'), 7.46 (lH, s, H-9); 13C NMR (100 MHz, CDCh): c5 54.02 (C-10), 

54.09 (C-10'), 55.26 (2 x OCH3), 63.00 (C-7), 64.96 (C-7'), 69.16 (C-6), 74.67 (C-5, 

CH2Ph), 74.92 (CH2Ph), 75.67 (CH2Ph), 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) 
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Compound 2c 

9' F 
F~ N 

N-N O s N:::N, 
sno~~o 1 0 '~ N 
BnO~ 10 

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 (SiO21 70% EtOAc/hexane as eluent) to afford bistriazole-linked glycoside 2c as a pale 
yellow oil (56.0 mg, 72%); R1 = 0.46 (4:1 EtOAc-hexane); 

1H NMR (400 MHz, CDCh): 8 3.40-3.44 (lH, m, H-5), 3.42 (IH, t, J= 8.5 Hz, H-2), 3.54 

(lH, t, J= 9.0 Hz, H-4), 3.61 (lH, t, J= 9.0 Hz, H-3), 3.71 (lH, dd, J= 11.0, 4.5 Hz, H-6a), 

3.73 (lH, dd, J= 11.0, 2.0 Hz, H-6b), 4.47 (lH, d, J= 8.0 Hz1 H-1), 4.52 (IH, d, J= 11.0 Hz, 

CH2), 4.60 8H, d, J= 12.5 Hz, H-7'a), 4.67 (lH, d, J= 12.5 Hz, H-7'b), 4.68 (lH, d, J= 

11.0 Hz, CH2), 4.77 (lH, d, J= 11.0 Hz, CH2), 4.79 (lH, d, J= 11.0 Hz, CH2), 4.80 (lH, d, J 

= 12.5 Hz, H-7a), 4.83 (lH, d, J= 11.0 Hz, CH2), 4.89 (lH, d, J= 11.0 Hz, CH2), 4.94 (lH, 

d, J= 12.5 Hz, H-7b), 5.36 (lH, d, J= 13.0 Hz, H-lOa), 5.39 (lH, d, J= 13.0 Hz, H-lOb), 

5.41 (lH, d, J= 8.5 Hz, H-lO'a), 5.45 (lH, d, J= 8.5 Hz, H-lO'b), 5.41 (lH, d, J= 6.0 Hz, 

H-lO'a), 7.01 (4H, t,J= 8.0 Hz, Ar), 7.16-7.34 (19H, m, Ar), 7.43 (2H, s, H-9', H-9); 13C 

NMR (100 MHz, CDCh): 8 53.24 (C-10), 53.31 (C-1 0'), 63.04 (C-7), 64.95 (C-7'), 69.13 

(C-6), 74.64 (C-5, CH2Ph), 74.90 (CH2Ph), 75.68 (CH2Ph), 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), f45.54 (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 (SiO2, 70% EtOAc/hexane as eluent) to afford 
bistriazole-linked glycoside 2d as a pale yellow oil (67.0 mg, 80%); R1 = 0.42 (7:3 EtOAc-
hexane); 

1H NMR (400 MHz, CDCb): 8 3.43 (IH, t, J = 8.5 Hz, H-2), 3.44-3.46 (IH, rn, H-5), 3.55 

(IH, t, J= 9.0 Hz, H-4), 3.63 (lH, t, J= 9.0 Hz, H-3), 3.72 (lH, dd, J= 11.0, 4.5 Hz, H-6a), 

3.77 (lH, dd, J= 11.0, 2.0 Hz, H-6b), 4.47 (lH, d, J= 8.0 Hz, H-1), 4.53 (IH, d, J= 11.0 Hz, 

CH2), 4.62 (lH, d, J = 12.5 Hz, H-7'a), 4.70 (lH, d, J = 12.5 Hz, H-7'b), 4.71 (lH, d, J = 
11.0 Hz, CH2), 4.77 (lH, d, J= 11.0 Hz, CH2), 4.81 (IH, d, J= 11.0 Hz, CH2), 4.84 (lH, d, J 

= 11.0 Hz, CH2), 4.86 (IH, d, J = 12.5 Hz, H-7a), 4.89 (lH, d, J = 11.0 Hz, CH2), 4.95 (lH, 

d, J = 12.5 Hz, H-7b), 5.54 (lH, s, H-lO'a), 5.56 (IH, s, H-lO'b), 5.58 (lH, s, H-lOa), 5.59 

(lH, s, H-l0b), 7.20-7.34 (17 H, rn, Ar), 7.36 (2 H, d, J= 8.5 Hz, Ar), 7.50 (lH, s, H-9), 7.53 

(lH, s, H-9'), 8.15-8.20 (4H, rn, Ar); 13C NMR (100 MHz, CDCb): 8 52.93 (C-10), 53.03 (C-

10'), 63.07 (C-7), 64.88 (C-7'), 69.23 (C-6), 74.65 (C-5, CH2Ph), 74.91 (CH2Ph), 75.72 

(CH2Ph), 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 (P):i), 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 (SiO2, 60% EtOAc/hexane as eluent) to afford 
bistriazole-linked glycoside 2e as a pale yellow oil (85.0 mg, >99%); R1 = 0.58 (4:1 EtOAc-
hexane); 

1HNMR (40_9 MHz, CDCh): 8 3.35 (lH, t, J= 8.5 Hz, H-2), 3.38 (lH, dd, J= 4.5, 1.0 Hz, H-

5), 3.46 (lH~ t, J= 8.5 Hz, H-4), 3.55 (lH, t, J= 8.5 Hz, H-3), 3.62 (lH, dd, J= 11.0, 4.5 Hz, 

H-6a), 3.69 (lH, dd, J= 11.0, 1.0 Hz, H-6b),4.40 (lH, d, J= 8.0 Hz,-H-1), 4.47 (lH, d, J= 

11.0 Hz, CH2), 4.56 (lH, d, J= 12.5 Hz, H-7'a), 4.61 (lH, d, J= 12.5 Hz, H-7'b), 4.64 (lH, 

d, J= 11.0 Hz, CH2), 4.70 (lH, d, J= 11.0 Hz, CH2), 4.74 (lH, d, J= 11.0 Hz, CH2), 4.77 

(lH, d,J= 11.0 Hz, CH2), 4.80 (lH, d,J= 12.5 Hz, H-7a), 4.82 (lH, d,J= 11.0 Hz, CH2), 

4.86 (lH, d, J= 12.5 Hz, H-7b), 5.47 (lH, s, H-l0'a), 5.48 (lH, s, H-lO'b), 5.52 (lH, s, H-

lOa), 5.53 (lH, s, H-lOb), 7.14-7.28 (15H, m, Ar), 7.42-7.53 (6H, m, Ar, H-9, H-9'), 8.05 

(lH, s, Ar), 8.07 (lH, s, Ar), 8.11 (2H, d, J= 8.0 Hz, Ar); 13C NMR (100 MHz, CDCh): 8 

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 

(CH2Ph), 74.92 (CH2Ph), 75.69 (CH2Ph), 77.62 (C-4), 82.20 (C-2), 84.57 (C-3), 102.87 (C-

l), 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), 138~5l_(Ph), 145.62 (C-8), 145.91 (C-8'), 148.51 (Ph), 148.52 (Ph) 
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OMe ¢r 9, MeO 

N,N O s N::::N 
Meo ' :::--Bno 1 o N 

BnO 2 10 OMe 
OBn 7 9 

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 (SiO2, 70% EtOAc/hexane as 
eluent) to afford bistriazole-linked glycoside 2f as a pale yellow oil (61.0 mg, 71 %); R1 = 0.44 
(7:3 EtOAc-hexane); 

I - -
H NMR (400 MHz, CDCh): 6 3.33-3.39 (2H, m, H-2, H-5), 3.48 (lH, t, J = 9.0 Hz, H-4), 

3.58 (lH, t, J= 9.0 Hz, H-3), 3.61-3.72 (14H, m, H-6a, H-6b, 4 x OCH3), 4.45 (lH, d, J= 5.5 

Hz, H-1), 4.46 (lH, d, J= 12.0 Hz, CH2), 4.53 (lH, d, J= 12.5 Hz, H-7'a), 4.57 (lH, d, J= 

12.5 Hz, H-7'b), 4.61 (lH, d, J= 12.0 Hz, CH2), 4.66-4.74 (3H, m, H-7a, CH2), 4.76 (lH, d, 

J= 11.0 Hz, CH2), 4.82 (IH, d, J= 11.0 Hz, CH2), 4.90 (lH, 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 

(lH, s, H-9'), 7.47 (lH, s, H-9); 13C NMR (100 MHz, CDCl3): 6 49.07 (C-10, C-10'), 55.70 

(2 x OCH3), 55.91 (2 x OCH3), 62.84 (C-7), 64.94 (C-7'), 69.05 (C-6), 74.63 (C-5), 74.66 

(CH2Ph), 74.90 (CH2Ph), 75.61 (CH2Ph), 77.58 (C-4), 82.05 (C-2), 84.55 (C-3), 102.60 (C-

l), 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), 127.7~ (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) 

Compound 2g 

Following the general procedure, 4-benzyloxy-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 (SiO2, 70% EtOAc/hexane as 
eluent) to afford bistriazole-linked glycoside 2g as a pale yellow oil (75.4 mg, 75%); R1 = 
0.35 (7:3 EtOAc-hexane); 
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1H NMR (400 MHz, CDCh): 6 3.37-3.45 (2H, m, H-2, H-5), 3.53 (lH, t, J= 8.5 Hz, H-4), 

3.60 (lH, t, J= 8.5 Hz, H-3), 3.66-3.84 (8H, m, H-6a, H-6b, 2 x OCH3), 4.46 (IH, d, J = 7.5 

Hz, H-1), 4.47 (lH, d, J= 11.0 Hz, CH2), 4.49 (lH, d, J= 12.5 Hz, H-7'a), 4.66 (lH, d, J= 

12.5 Hz, CH2, H-7'b), 4.67 (lH, d, J= 11.0 Hz, CH2), 4.76 (lH, d, J= 11.0 Hz, CH2), 4.79 

(lH, d, J= 11.0 Hz, CH2), 4.81 (lH, d, J= 12.5 Hz, H-7'a), 4.82 (lH, d, J= 10.5 Hz, CH2), 

4.89 (lH, d, J= 10.5 Hz, CH2), 4.94 (lH, 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, CDCh): 6 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, CH2Ph), 74.91 (CH2Ph), 75.67 

(CH2Ph), 77.54 (C-4), 82.10 (C-2), 84.56 (C-3), 102.72 (C-1), 111.68 (Ph), 111.78 (Ph), 

113.83 (£.h~-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), 1_27.84 (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) 

9' 

10·~~-
N;::-N O s N:::N, 

BnO~o~N10 
B no 2 o Bn 7 s s 

-

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 (SiO2, 50% EtOAc/hexane as eluent) to afford 
bistriazole-linked glycoside 2h as a white solid (76.6 mg, 87 %); R1 = 0.71 (3:1 EtOAc-hexane); 

0 
mp 150 C; 

1H NMR (400 MHz, CDCIJ): 6 3.38-3.45 (lH, m, H-5), 3.41 (lH, t, J= 8.5 Hz, H-2), 3.59 

(lH, t, J= 9.0 Hz, H-4), 3.60 (IH, t, J= 9.0 Hz, H-3), 3.72 (lH, dd, J= I 1.0, 4.0 Hz, H-6a), 

3.76 (IH, d, J= 11.0, H-6b), 4.47 (IH, d, J= 5.5 Hz, H-1), 4.51 (IH, d, J= 11.0 Hz, CH2), 

4.61 (lH, d, J= 12.5 Hz, H-7'a), 4.63 (lH, d, J= 11.0 Hz, CH2), 4.68 (lH, d, J= 12.5 Hz, H-
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7'b), 4.75 {lH, d, J = 12.5 Hz, CH2), 4.76 (lH, d, J = 11.0 Hz, CH2), 4.78 (lH, d, J = 12.5 

Hz, H-7a), 4.79 (lH, d, J= 11.0 Hz, CH2), 4.89 (lH, d, J= 11.0 Hz, CH2), 4.97 (lH, 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, Ar), 7.39 (lH, s, 

H-9'), 7.42 (lH, s, H-9); 13C NMR (100 MHz, CDCIJ): o 63.04 (C-7), 65.09 (C-7'), 68.09 

(C-10, C-10'), 69.25 (C-6), 74.62 (C-5), 74.72 (CH2Ph), 74.94 (CH2Ph), 75.65 (CH2Ph), 

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') 

n1';i'1.:ILfl11~l1~'lfW'Ufi Bis-phenylethyltriazole-glycoside LL~~ Bis-phenylethylether-triazole-
glycoside-~1,nu 6 "11'UVI 

n -
~9' 

11' 

N:::-N sno~~o 
1 O

~'N 
BnO~ s --;o 

OBn 7 9 

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 (SiO2, 60% EtOAc/hexane as eluent) to afford 
bistriazole-linked glycoside 2i as a a white solid (66.0 mg, 85%); Rj = _9.88 (3:2 EtOAc-hexane); 

mp 96 °C; 1I:INMR (400 MHz, CDCi)): 8 3.05 (2H, t, J= 7.5 Hz, H-11 '), 3.08 (2H, t, J= 7.5 

Hz, H-11), 3.31-3.37 (lH, m, H-5), 3.36 (lH, t,J= 8.5 Hz, H-2), 3.49 (lH, t,J= 8.5 Hz, H-

4), 3.55 (lH, t, J = 8.5 Hz, H-3), 3.62 (lH, dd, J = 10.5, 4.5 Hz, H-6a), 3.66 (lH, dd, J = 

10,5, 1.5 Hz, H-6b), 4.34-4.49 (6H, m, H-1, H-10, H-10', CH2), 4.54 (lH, d,J= 12.5 Hz, H-

7'a), 4.61 (lH, d, J = 12.5 Hz, H-7'b), 4.62 (lH, d, J = 11.0 Hz, CH2), 4.71 (lH, d, J = 11.0 

Hz, CH2), 4.74 (lH, d, J= 11.0 Hz, CH2), 4.76 (lH, d, J= 12.5 Hz, H-7a), 4.77 (lH, d, J= 

11.0 Hz, CH2), 4.83 (lH, d, J= 11.0 Hz, CH2), 4.87 (lH, 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'); 13C NMR (100 MHz, CDCb): 8 36.63 (C-

11), 36.68 (C-11 '), 51.51 (C-10), 51.55 (C-10'), 62.83 (C-7), 64.92 (C-7'), 68.96 (C-6), 

74.67 (C-5, CH2Ph), 74.96 (CH2Ph), 75.70 (CH2Ph), 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 
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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') 

0--0~ 9' 

11' o, 
N.::-N O s N:::.N, 11 :::-... 

Bno~~o 1 O~N~O 
BnO~ s 10 

OBn 7 9 

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 (SiO2, 60% EtQAc/hexane as eluent) to afford 

bistriazole-linked glycoside 2j as a a white solid (27.0 mg, 33%); Rf= 0.43 (3:2 EtOAc-hexane); 

mp 114 °C; 1H NMR (400 MHz, CDCh): 8 3.35-3.42 (lH, m, H-5), 3.39 (lH, t, J = 8.0 Hz, 

H-2), 3.50 (lH, t, J = 8.0 Hz, H-4), 3.54 (lH, t, J= 8.0 Hz, H-3), 3.67 (lH, dd, J = 10.5, 4.5 

Hz, H-6a), 3.71 (lH, dd,J= 10.5, 1.5 Hz, H-6b),4.17-4.25 (4H, m, H-11, H-11'), 4.43 (lH, 

d, J= 7.5 Hz, H-1), 4.48 (lH, d, J= 11.0 Hz, CH2), 4.56-4.63 (6H, m, H-10, H-10', H-7'a), 

4.65 (lH, d, J= 13.0 Hz, H-7'b), 4.69 (lH, d, J= 10.5 Hz, CH2), 4.72 (lH, d, J= 10.5 Hz, 

CH2), 4.79 (lH, d, J= 13.0 Hz, H-7a), 4.80 (lH, d, J= 10.5 Hz, CH2), 4.82 (lH, d, J= 10.5 

Hz, CH2), 4.92 (lH, 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 (lH, s, H-9'), 7.67 (lH, s, H-9); 13C NMR (100 MHz, 

CDCh): 8 49.70 (C-10, C-10'), 62.94 (C-7), 64.91 (C-7'), 66.21-(C-l 1), 66.25 (C-11 '), 69.07 

(C-6), 74.71 (C-5, CH2Ph), 74.94 (CH2Ph), 75.67 (CH2Ph), 77.66 (C-4), 82.20 (C-2), 84.61 

(C-3), 1(}2.70 (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 (SiO2, 70% EtOAc/hexane as 
eluent) to afford bistriazole-linked glycoside 2f as a pale yellow oil (61.0 mg, 71 %); R1 = 0.44 
(7:3 EtOAc-hexane); 

Rf= 0.69 Ci:3 EtOAc-hexane); 1H NMR (400 MHz, CDCh): 6 2.25 (6H, s, 2 x CH3), 3.44-

3.48 (lH, m, H-5), 3.46 (lH, t, J= 7.5 Hz, H-2), 3.58 (lH, t, J= 7.5 Hz, H-3), 3.61 (IH, t, J 

= 7.5 Hz, H-4), 3.72-3.82 (2H, m, H-6a, H-6b), 4.25 (4H, t, J = 5.0 Hz, H-11, H-11 '), 4.51 

(lH, d, J= 8.5 Hz, H-1), 4.53 (lH, d, J= 11.0 Hz, CH2), 4.60-4.70 (6H, m, H-7'a, H-10, H-

10', CH2), 4.72 (lH, d, J= 12.0 Hz, H-7'b), 4.77 (lH, d, J= 11.0 Hz, CH2), 4.79 (lH, d, J= 

11.0 Hz, CH2), 7.86 (lH, d, J= 12.5 Hz, H-7a), 4.87 (lH, d, J= 11.0 Hz, CH2), 4.89 (lH, d, 

J= 11.0 Hz, CH2), 5.00 (lH, d, J= 12.5 Hz, H-7b), 6.70 (2H, d, J= 3.0 Hz, Ar), 6.73 (2H, d, 

J= 3.0 Hz, Ar), 7.03 (4H, d, J= 8.0 Hz, Ar), 7.18-7.32 (15H, m, Ar), 7.73 (lH, s, H-9'), 7.74 

(lH, s, H-9); 13C NMR (100 MHz, CDCh): 6 20.45 (2 x CH3), 49.76 (C-10, C-10'), 62.92 

(C-7), 64.91 (C-7'), 66.39 (C-11), 66.45 (C-11 '), 69.05 (C-6), 74.69 (C-5), 74.72 (CH2Ph), 

74.95 (CH2Ph), 75.67 (CH2Ph), 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), t27.78 (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),J38.57 (Ph), 155.69 (Ph), 155.74 (Ph) 

0~ 9' 

11' ~~8' 7' 
2' - /\ N~N O 6 N:::N, 11 ::--.. 

sno~~o 1 0 I::::-.. N~0~3 
14• BnO~ 10 12 \1 

2 OBn 7 g \ 
14 

Compound 2l 

Followins the seneral procedure, 2-(2-allylphenoxy)-ethyl azide (47.0 ms) 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 (SiO2, 80% EtOAc/hexane as eluent) to afford 
bistriazole-linked glycoside 2l as a pale yellow oil (90.5 mg, 99%); R1 = 0.45 (7:3 EtOAc-
hexane); 

1HNMR (400 MHz, CDCh): 8 3.26 (2H, d, J= 6.5 Hz, H-12'), 3.30 (2H, d, J= 6.5 Hz, H-

12), 3.42-3.48 (lH, m, H-5), 3.45 (lH, t, J= 8.0 Hz, H-2), 3.57 (lH, t, J= 8.0 Hz, H-4), 3.62 

(lH, t, J= 8.0 Hz, H-3), 3.75 (lH, dd, J= 10.5, 4.5 Hz, H-6a), 3.79 (lH, dd, J= 10.5, 1.5 Hz, 

H6b), 4.29 (4H, dt, J= 9.5, 4.0 Hz, H-11 ', H-11), 4.51 (lH, d, J= 7.5 Hz, H-1), 4.62 (lH, d, 

J= 11.0 Hz, CH2), 4.63-4.74 (7H, m, H-7'a, H-7'b, H-10', H-10, CH2), 4.76 (lH, d, J= 11.0 

Hz, CH2), 4.79 (lH, d, J = 11.0 Hz, CH2), 4.86 (lH, d, J = 11.0 Hz, CH2), 4.87 (lH, d, J = 
12.0 Hz, H-7a), 4.89 (lH, d, J= 11.0 Hz, CH2), 4.92-5.03 (5H, m, H-14', H-14, H-7b), 5.80-

.. -· 
5.95 (2H, m, H-13, H-i3'), 6.74 (2H, t, 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 (IH, s, H-9'), 7.72 (lH, s, H-9); 13C NMR (100 MHz, 

CDCh): 8 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, CH2Ph), 74.91 (CH2Ph), 75.64 (CH2Ph), 

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 (SiO21 80% EtOAc/hexane as eluent) to afford 
bistriazole-linked glycoside 2m as a pale yellow oil (66.0 mg, 72%); R1 = 0.68 (4:1 EtOAc-

hexane); 
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.-., 'I' r-, ,.. . /!1 r:J fr.utl'i.UfU iJ.WtlJ ii.1JflU'j 20131 
1H NMR (400 MHz, CDCh): o 3.35-3.42 (IH, m, H-5), 3.39 (IH, t, J = 8.0 Hz, H-2), 3.49 

(IH, t, J= 8.0 Hz, H-4), 3.52 (lH, t, J= 8.0 Hz, H-3), 3.66 (IH, dd, J= 10.5, 4.0 Hz, H-6a), 

3.72 (IH, d, J= 10.5 Hz, H-6b), 4.40-4.45 (5H, m, H-1, H-11 ', H-11), 4.48 (IH, d, J= 11.0 

Hz, CH2), 4.61 (IH, d, J= 12.0 Hz, H-7'a), 4.63 (IH, d, J= 11.0 Hz, CH2), 4.67 (IH, d, J= 

12.0 Hz, H-7'b), 4.72 (lH, d, J= 11.0 Hz, CH2), 4.75 (lH, d, J= 12.0 Hz, H-7a), 4.75-4.80 

(4H, m, H-10', H-10),4.78 (lH, d, J= 11.0 Hz, CH2), 4.81 (IH, d, J= 11.0 Hz, CH2), 4.84 

(lH, J= 11.0 Hz, CH2), 4.92 (lH, 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); 13C NMR (100 MHz, CDCh): o 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 (CH2Ph), 74.85 

(CH2Ph), 75.59 (CH2Ph), 77.54 (C-4), 82.11 (C-2), 84.48 (C-3), 102.79 (C-1), 104.92 (Ph), 
- -

104.96 (Eh},-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), 1_27.53 (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) 

0~ 9' --..;;: 

11' 

N:::N O s w::.N, 11 

sno~~o 1 0~N~o 
BnO~ a 10 

OBn 1 9 

Compound 2n 

Following- th_e 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 (SiO2, 70% EtOAc/hexane as eluent) to afford 
bistriazole-linked glycoside 2n as a pale yellow oil (78.0 mg, 86%); R1 = 0.69 (4:1 EtOAc-

,';A1. fl 
nitw hexane); 

4!,? 
1HNMR (400 MHz, CDCh): 8 3.41-3.47 (lH, m, H-5), 3.45 (lH, t, J= 8.0 Hz, H-2), 3.52-

3.61 (2H, m, H-4, H-3), 3.73 (lH, dd, J = 10.5, 4.0 Hz, H-6a), 3.78 (lH, d, J = 10.5 Hz, H-

6b), 4.38 (4H, t, J= 4.5 Hz, H-11 ', H-11), 4.49 (lH, d, J= 7.0 Hz, H-1), 4.51 (lH, d, J= 10.5 

Hz, CH2), 4.66 (IH, d, J = 12.5 Hz, H-7'a), 4.68 (lH, d, J = 11.0 Hz, CH2), 4.69-4.75 (4H, 

m, H-10', H-10), 4.73(1H, d, J = 12.5 Hz, H-7'b), 4.74 (lH, d, J = I 1.0 Hz, CH2), 4.78 (lH, 
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d, J = 11.0 Hz, CH2), 4.86 (2H, d, J = 11.0 Hz, CH2), 4.87 (lH, d, J = 12.5 Hz, H-7a), 4.99 

(lH, 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, 
13 : Ar), 7.40-4.46 (2H, m, Ar), 7.65-7.80 (8H, m, Ar); C NMR (100 MHz, CDCh): 8 49.67 (C-

10, C-10'), 62.88 (C-7), 64.84 (C-7'), 66.16 (C-11), 66.20 (C-11 '), 68.99 (C-6), 74.60 (C-5), 

74.68 (CH2Ph), 74.91 (CH2Ph), 75.63 (CH2Ph), 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) 

-
f111~-:!Lf11't~'ffil'lfW'U5 Bis-triazole-glycoside 61lUvl long chain carbon '11'U'J'U 4 61lUvl 

21' 

"--.. ---1--J < n' 

20-: • 8~ g• 

N ~N O 6 N ::::N, ~, /"-- 21 
Bno~~0 1 O I~ N--./ ~'s 
BnO~ 10 

OBn 7 9 

Compound 2o 

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 (SiO2, 40% EtOAc/hexane as eluent) to afford bistriazole-

linked glycoside 2o as a pale yellow oil (75.0 mg, 83%); R1 = 0.25_ (2:3 EtOAc-hexane); 

1HNMRf400 MHz, CDCh): 8 0.88 (6H, t,J= 7.0 Hz, H-21', H-21), 1.22-1.33 (36H, m, H-

12'-20', H-r2-20), 1.75-1.95 (4H, m, H-11 ', H-11), 3.44-3.50 (lH, m, H-5), 3.47 (lH, t, J= 

8.0 Hz, H-2), 3.59 (lH, t, J = 8.0 Hz, H-4), 3.64 (lH, 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-

lO'a, H-lOa), 4.27 (2H, t, J = 7.5 Hz, H-lO'b, H-lOb), 4.51 (lH, d, J = 8.0 Hz, H-1), 4.56 

(lH, d, J= 11.0 Hz, CH2), 4.67 (lH, d, J= 12.5 Hz, H-7'a), 4.72 (lH, d, J= 11.0 Hz, CH2), 

4.74 (lH, d, J= 12.5 Hz, H-7'b), 4.78 (lH, d, J= 11.0 Hz, CH2), 4.82 (lH, d, J= 11.0 Hz, 

CH2), 4.87 (IH, d, J= 12.5 Hz, H-7a), 4.88 (lH, d, J= 10.5 Hz, CH2), 4.91 (lH, d, J= 10.5 

Hz, CH2), 5.00 (lH, d, J= 12.5 Hz, H-7b), 7.19-7.35 (15H, m, Ar), 7.47 (lH, s, H-9'), 7.51 

(lH, s, H-9); 13C NMR (100 MHz, CDCh): 8 14.10 (C-27, C-27'), 22.67 (CH2), 26.49 (CH2), 

26.52 (CH2), 29.00 (CH2), 29.33 (CH2), 29.39 (CH2), 29.41 (CH2), 29.53 (CH2), 29.60 (CH2), 
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30.26 (CH2), 30.28 (CH2), 31.90 (CH2), 50.35 (C-10), 50.38 (C-1 0'), 63.04 (C-7), 65.08 (C-

7'), 69.15 (C-6), 74.69 (C-5), 74.74 (CH2Ph), 74.96 (CH2Ph), 75.71 (CH2Ph), 77.69 (C-4), 

82.22 (C-2), 84.65 (C-3), 102.63 (C-1), 122.37 (C-9), 122.64 (C-9'), 127.6i (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') 

Compou_nd_-2p 

27~-hl .,,. 

-·1~ ~9• 
N a· 7' 
I \ 

N.:::-N O 6 N::::.N, ~, /""- 21 

Bno~~o 1 o /-.:::--.. N--/ \"'' 14 
BnO~ 10 

OBn 7 9 

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 (SiO2, 40% EtOAc/hexane as eluent) to afford bistriazole-
linked glycoside 2p as a white solid (93.0 mg, 88%); R1 = 0.30 (2:3 EtOAc-hexane); 

mp 61 °C; 1H NMR (400 MHz, CDCh): o 0.88 (6H, t, J = 7.0 Hz, H-27', H-27), 1.20-1.30 

(60H, rn, H-12'-26', H-12-26), 1.68-1.87 (4H, rn, H-11 ', H-11), 3.44-3.50 (lH, rn, H-5), 3.47 

(lH, t, J= 8.0 Hz, H-2), 3.59 (lH, t, J= 8.0 Hz, H-4), 3.64 (lH, 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-lO'a, H-lOa), 4.28 (2H, t, J = 7.0 Hz, H-lO'b, H-lOb), 4.51 (lH, d, J = 8.0 Hz, H-1), 4.56 

(lH, d, J= 11.0 Hz, CH2), 4.68 (lH, d, J= 12.5 Hz, H-7'a), 4.72 (IH, d, J= 11.0 Hz, CH2), 

4.74 (lH, d, J= 12.5 Hz, H-7'b), 4.79 (lH, d, J= 11.0 Hz, CH2), 4.82 (lH, d, J= 11.0 Hz, 

CH2), 4.86 (lH, d, J= 10.0 Hz, CH2), 4.87 (lH, d, J= 12.5 Hz, H-7a), 4.91 (IH, d, J= 10.0 

Hz, CH2), 5.01 (lH, d, J= 12.5 Hz, H-7b), 7.19-7.33 (15H, rn, Ar), 7.48 (IH, s, H-9'), 7.53 

(IH, s, H-9); 13C NMR (100 MHz, CDCh): o 14.11 (C-27, C-27'), 22.69 (CH2), 26.50 (CH2), 

29.01 (CH2), 29.36 (CH2), 29.41 (CH2), 29.55 (CH2), 29.62 (CH2), 29.70 (CH2), 30.26 (CH2), 

30.28 (CH2), 31.93 (CH2), 50.40 (C-10, C-10'), 63.00 (C-7), 65.03 (C-7'), 69.14 (C-6), 74.71 

(C-5, CH2Ph), 74.96 (CH2Ph), 75.71 (CH2Ph), 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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20·~10· 
6 

Compound 2q 

9' 

N~s· T 20 I - /\ /, • N.:::N O s N-:::-.N, _,,.._f • 
Bno~~o 1 O~N~ & 19 
BnO~ s 10 

OBn 7 9 

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 (SiO2, 40% EtOAc/hexane as eluent) to 
afford bistriazole-linked glycoside 2q as a pale yellow oil (57.0 mg, 66 %); Rf = 0.25 (2:3 
EtOAc-hexane); 

1HNMR (400 MHz, CDCb): 8 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 (IH, m, H-5), 3.40 (IH, 

t, J= 8.0 Hz, H-2), 3.52 (lH, t, J= 8.0 Hz, H-4), 3.57 (lH, t, J= 8.0 Hz, H-3), 3.68 (lH, dd, J 

= 10.5, 4.5 Hz, H-6a), 3.73 (IH, dd, J= 10.5, 1.5 Hz, H-6b), 4.16 (2H, td, J = 7.5, 3.5 Hz, H-

l0'a, H-l0a), 4.20 (2H, t, J = 7.5 Hz, H-l0'b, H-lOb), 4.43 (lH, d, J = 8.0 Hz, H-1), 4.48 

(lH, d, J= 11.0 Hz, CH2), 4.60 (IH, d, J= 12.5 Hz, H-7'a), 4.65 (lH, d, J= I 1.0 Hz, CH2), 

4.67 (lH, d, J= 12.5 Hz, H-7'a), 4.71 (lH, d, J= 11.0 Hz, CH2), 4.75 (IH, d, J= 11.0 Hz, 

CH2), 4.81 (lH, d, J= 12.5 Hz, H-7a), 4.82 (lH, d, J= 11.0 Hz, CH2), 4.83 (lH, d, J= 11.0 

Hz, CH2), 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 (lH, 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 (lH, s, H-9'), 7.45 (lH, s; H-9); 13C NMR (100 MHz, 

CDCh): 8 26.47 (CH2), 26.50 (CH2), 28.88 (CH2), 28.97 (CH2), 29.04 (CH2), 29.33 (CH2), 

30.24 (CH2)?-30.27 (CH2), 33.76 (CH2), 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 (CH2Ph), 74.95 (CH2Ph), 75.70 (CH2Ph), 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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20 

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 (SiO2, 40% EtOAc/hexane as eluent) to afford bistriazole-
linked glycoside 2r as a pale yellow oil (86.0 mg, 81 %); R1 = 0.25 (2:3 EtOAc-hexane); 

1HNMR--(4-00 MHz, CDCb): o 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 (8H, m, H-

17', H-17, H-20', H-20), 3.36-3.43 (lH, m, H-5), 3.39 (lH, t, J= 8.0 Hz, H-2), 3.52 (lH, t, J 

= 8.0 Hz, H-4), 3.57 (lH, t, J= 8.0 Hz, H-3), 3.68 (lH, dd, J= 10.5, 4.5 Hz, H-6a), 3.73 (lH, 

dd, J= 10.5, 1.5 Hz, H-6b), 4.16 (2H, td, J = 7.0, 4.0 Hz, H-lO'a, H-lOa), 4.20 (2H, t, J= 7.0 

Hz, H-lO'b, H-l0b), 4.43 (lH, d, J = 7.5 Hz, H-1), 4.48 (lH, d, J = 11.0 Hz, CH2), 4.60 (lH, 

d, J= 12.5 Hz, H-7'a), 4.65 (lH, d, J= 11.0 Hz, CH2), 4.66 (lH, d, J= 12.5 Hz, H-7'b),4.71 

(lH, d, J = 11.0 Hz, CH2), 4.75 (lH, d, J = 11.0 Hz, CH2), 4.80 (lH, d, J = 12.5 Hz, H-7a), 

4.81 (lH, d, J = 10.5 Hz, CH2), 4.83 (lH, d, J = 10.5 Hz, CH2), 4.93 (lH, 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 (lH, s, H-9'), 7.44 (lH, s, H-9); 13C NMR (100 MHz, CDCh): o 14.11 (C-27, C-

27'), 22.68 (CH2), 26.50 (CH2) 26.52 (CH2), 27.18 (CH2), 27.21 (CH2), 28.99 (CH2), 29.19 

(CH2), 29.32 (CH2), 29.52 (CH2), 29.70 (CH2), 29.77 (CH2), 30.26 (CH2), 30.29 (CH2), 31.90 

(CH2), 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 (CH2Ph), 74.96 (CH2Ph), 75.72 (CH2Ph), 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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,:nnm'SPim~nnT:i'1~br1':i1~~,nrn11~-u€1. Vil.! '1-un~l.l arylglycoside ~ffir1':i~'1{1~r1~ 1cJ'1T:i~:i'.krv1i ., 
\Jl1'Ub u1vr11'U fia iivrl.l Heteroaromatic a~~1'Ub 'U\Jl1vi\,11bb 'WU~ anomeric 'l.lB~1~tl11,11a 

glucopyranoside B'1~'UITT 'Vll.1~'1~bfl':i1~Vl1~fia'11'S'iii1vnn Bis-triazole-glycoside Lb ti~b tlmnl.ln~l.l 

'iii1'U1'U 18 "IJ'U~ n1':i'1~bfl':i1~~V11L~cJ'U!)f1~cJ1 click reaction 'l.lB~ diacetylene benzyl glycoside nu 

a11iw1 azides "IJ'U~~1~1 1~v1i~1L'i~tJl)n~v1 copper sulfate bba~ sodium ascorbate 1-u~1v11 

a~mcJ tetrahydrofuran Yl'U111'U'1fl11~da1m·rnG1~bA':i1~~a'1~'Ui5 Bis-triazole-glycoside 1~ %yield 
33-99% :ff-un'U'll'U~'l.lm?l1':i~~lil'U, reagent m•ffLLa~nmmivh1-um'S'Vl1'U!)f1~cJ1 

' BnO O 
BnO - O~ 

OBn 

1 

R-N , 0.5 M CuSO 
3 4 

0.5 M Sodium ascobate, THF, rt. 

2 

'11Vl~'Un1':i'1~bfl':i1~~a'1~'Ui5 Bis-triazole-glycoside 1-un~l.l~VI~~ fiaa1'S 2a-2h 'iiJ1mJl)n~cJ1 

':i~Vl11~ diacetylene benzyl glycoside 1 nu azide "IJ'U~vi1~1 ~a benzyl azide, 3-methoxybenzyl 
azide, 4-fluorobenzyl azide, 4-nitrobenzyl azide, 3-nitrobenzyl azide, 2,5-dimethoxybenzyl 
acetyl azide, 4-benzyloxy-3-methoxybenzyl acetyl azide Lba~ diphenylmethyl acetyl azide 
~ruvr~n~a~ L~cJ 1 itll)n~m click reaction zj~'iil~bn~tJl)n~cJ1~~1bb'Vl'U~ acetylene J~'1'e)~~~ 1 'U\,11bb Vl'U~ 

Cl bba~ C-6 Lda1i~1d~tll)n~v1 copper sulfate bba~ sodium ascorbate 'Vl1n1':ibbcJn?l1':it:-J~1,111rusn 

~1clb'Vlfl'Ufl column chromatography 1~t:-J~1,111rusn 2a-2h tJ~mru 71-99% zj~~a11a1m':iti'UW'1'U 

fl11l.l'11b~'iil1~t:-J'1~ ?11'SB11~'Ul5 Bis-benzyltriazole glycoside 'iii1'U1'U 8 'll'U~ ~'1~bfl':i1~Vl1~ bb'1~~v1~~'\J 

1 • d 'U mUJ'VI 1 
' 
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. 
ntj11vi 1 n116"-:JLfl11~t.1el'1~1.J6 Bis-benzyltriazole glycoside i11..111..1 8 'l.f'W~ 

2a; 86%yield 2b; 82%yield 

2c; 72%yield 

2e; >99%yield 2f; 71%yield 

Y OBn 
BnO ~h _JS~ 

MeO N-N ;4 N'='N, ::---. OMe 
BnO O o~N 

BnO OBn 

2g; 75%yield 

,i1n1fiv1'li~1d-:itlljn~m copper sulfate LLa~ sodium ascorbate n116"-:JLfl11~~a'1i'I.J6 Bis-
triazole-glycoside n~lJ1lijcJ 1~i.:iLfl11~~a'1i'I.Jfil 'Vll-i L~l-1~'1.J 1 'I.Jn~l-1~'1a~ fia'111 2i-2n ,nntllin~cJ1 

1~'\1111-:i diacetylene benzyl glycoside 1 fllJ azide 'l.f'W~\;11.:l'l -fia -2-phenylethyl azide, 2-
phenoxyethyl azide, 2-(4-methylphenoxy)-ethyl azide azide, 2-(2-allylphenoxy)-ethyl azide, 
2-naphthale~-1-yl-ethyl azide LL'1~ 2-naphthalen-2-yl-ethyl azide vi~ru'VlJJfrl-1eNL'I.J'1fl71d~cJ1-u 

unn~cJ1 click reaction '11lJ11~6".:iLfl11~~a1ii1..1fil 'Vll.i Bis-phenylethyltriazole-glycoside LL'1~ Bis-
phenylethylether-triazole-glycoside i11..11'1.J 6 'l.f'W~ 1~ %yield i.:iLL\;l 33-99% ~'I.JfllJ'l.f'W~"llel.:J'111~.:i 

9i'I.J, reagent v11iLL'1~L,mv11ivh1'1.Jn11vhunn~cJ1 bb'1~.:i~.:iitl1'1.J ntj11~ 2 
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2 n1';ii-JLfl';i1~\1t1'4iWi Bis-phenylethyltriazole-glycoside 
triazole-glycoside '1TUTU 6 'l!'Ut,! 

LL'1~ Bis-phenylethylether-

2m; 72%yield 

0--0~ 

--- N~N, 0 
Bn0~-0 O~ N ~o 
BnO~n 

2j; 33%yleld 

-. 
2n; 86%yield 

vh.1~1lijf.JL~vhm';ja.:JLfl';i1~\1a1';itl'Ui'U6 Bis-triazole-olycoside "lj'U(,} long chain carbon " . ::, 

L~l.JL~l.J1'Un~ii~a1ii fit1a1';i 2o-2r '11ntJ~n~V1';i~V111.:i diacetylene benzyl glycoside 1 nu azide 
"IJ'Ut,!~1.:J~ fit1 lauryl azide, octadecanyl azide, omega-undecylenyl azide Lrn~ olelyl azide l'l'lJ11 

'11l.J1';if1'1.:J Lm1~\1t1'4i'UITT VI~ Bis-phenylethyltriazole-glycoside Lb'1 Bis-phenylethylether-
triazole-glycoside '11'U1'U 6 "!1'Ut,! 1~ %yield ~.:JLL~ 66-88% ~'Ufl'lJ"l1'Ut,!'lJeM'11';i~.:J~'U, reagent ffi-ffLL'1~ 

nmffi-ffvi11'Un1';i'Vht.lnn~m LL'1(,l.:J~.:J';jtJ1.'IJ miii~ 3 " . 
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I d 1V f' 1V f' • • • c:i. • O c:i. 

mpJ'VI 3 m1'1.:lbfl11~V!el'4'VfU6 B1s-tnazole-glycos1de 'lJ'Uvl long chain carbon 'il1'U1'U 4 'IJ'Uvl 

'.-

8 14 N~ 
N.:::--~ -N '--~ N N- , -• N.::c-N O N:::cN -• 

BnO o o~N-./ ~• 8 Bn0~-0 ,_ N-./ '°"'' 14 
BnO OB BnO~o~ 

n 0~ 

2o; 83%yield 2p; 88%yield 

a1t1~~nTa'Vl~~e1.:i 
&111 arylglycoside eJ'4i'U6 Bis-triazole-glycoside '11'U'J'U 18 eJ'4i'U6 LL 'U.:IL 'U'U'11l.Jn~l.J Q0'1.:!Lfl11~l1~'U 

L~a~n'l!t1V!1fl'Vli~1'UL'U1V!11'U 1 'U?l'J'U'lla.:i 1r11.:iG1{1.:iJ.:1G1a.:1~1'UiiV1l.i triazole mi1 'U\911LLV!U.:I C-1 LL'1~ C-6 ., 'U 'U 

l 'lleJ.:11.:itl1m'1 L~f.lV!l-J triazole {)O~v1~1a~~1'UL'U~1~~1LLV!U-:J anomeric 'lJa.:i1-:itl1m'1 m1'1-:!Lfl11~l1"11 
'U 'U 'U 

1~vtlfln~m click reaction 'llel.:! diacetylene benzyl glycoside n'U B'4i'U6 azides 'lJUvl\Jl1-:!~ 1~v1-ff 

~1d-:itlfln~m copper sulfate LL'1~ sodium ascorbate 1'U~1"11'1~mv tetrahydrofuran 'V'j'lJ11~ 

~NV!JJih~'a-:i1'U'1Jl1'J~i1G11l.J11ml-:ibr111~l1eJ'4i'U6 Bis-triazole-glycoside 1~ %yield liY.:ibb\Jl 33-99% '111 

a-:iLr111~l1ffi~Qnt111 tl~ n'l!t1V11 ')'Vli~1'UL 'U1V!11'U'il 1 n ')VIEEJ'U 8-:im1'01-:i1'U'l1a-:i ..SGL T2 
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