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ANWINTEUATIERUUUAL DI VDIENTANLIIAIAIUEA sugar-triazole surfactants lagldvaanan
leeefinflanunsatnduanldlmildlusiviasasuasduseafiton anmsfnwnuivesvailessin
fifigen butylpyridinium bromide ([bpyl[Br]) ﬁﬂizﬁw%mwmnﬂu&hﬁwazmaLLazéfst'i'QUﬁﬁ%mqqﬁqm
Tuanmzildfvhasaissan (co-solvent) 1Bu CH,CL, wazldansifiudszavdam (additive) 1Hu AQOTS
Twmamnmwﬂumwum acetyl sugar- tnazote surfactants (5, 6) 1‘uiaaammmaﬂ (58-82%) MNETH
&y alkyne (da-dg) Finannuane ntuthanswandos 5 uas 6 wlmmmﬂgﬂsm deacetylation 14ila
nanS L duansusTinm deacetyl sugar-triazole surfactants 7 wag 8 Iuiaaaumaqmammqua (82-
99%) luan1zfifuiua NaOH lusfyhazans MeOH:H,0 (4:1) igaumgdl 0 ssriwaldaisgamniivies
Hunan 1.5 $las warannsesanasunistinduuldinivesvesmasleseinuia ([bpyl[Brl) WU
ansnsnthnduarldlmiléae 4 ada Tngligyidedssansam

"one-pot two-step"

T Ore ) NaNs, AGOTT, [bpyl[Br] v o
R2 CH,Cl,, T1 (45 min), rt R2
Acoj% 272 - Acojh NN oRe
AcO g i) = OoR® AcO N=N
1, R! = H, R2 = OAc 4a-4g 5, R'=H, R2 = OAc
2,R'"=0Ac,R?=H Cul, EtzN, [bpy][Br], T2, rt 6, R = OAc, R2=H
58-82%
NaOH R' OH
> 2 0 1_ 2 _
MeOH:H,O (4:1) R %NMOF& 7,R"=H, R2=OH
1.5, 09C to rt o= N=N 8,R' = OH, R2 = H

82-99%



Abstract

This project is aimed to study the green synthesis of sugar-triazole surfactants via a novel
one-pot two-step azidaztion-click reaction using reusable ionic liquid as solvent and catalyst.
The result showed that ionic liquid, named butylpyridinium bromide ([bpyl[Br]) was the most
efficient catalyst and solvent for this protocol in the presence of CH,Cl, as co-solvent and AgOTf
as additive. The corresponding sugar-triazole surfactant products (5, 6) were obtained in good to
high yields (58-82%) with a wide range of alkyne substrates (4a-4g). Subsequently, deacetylation
of products 5 and 6 was performed to provide deacetyl sugar-triazole surfactant prodcuts 7 and
8, respectively in high to excellect yields (82-99%) under basic conditions, NaOH in MeOH:H,0
(4:1) at 0°C to room temperature for 1.5 h. lonic liquid ([opyl[Br]) was reused for four times

without significant loss in acivity.

"one-pot two-step"

R O i) NaN, AgOTY, [bpyl[Er] R O
R2 CH,Cl,, T1 (45 min), rt R2
Aco% 22 - Acojh NN oRs
AcO Br II) /OR3 AcO N=N
1,R'=H, R2 = OAc 4a-4g 5, R' = H, R? = OAc
2,R"=0Ac,R2=H Cul, EtN, [bpy][Br], T2, rt 6, R =0Ac,R2=H
58-82%
NaOH R' _OH
. . R Q 7,R' =H, R2 = OH
MeOH:H,O (4:1) : &NMOW : :
15 h, 0°C to rt 0= NN 8R! = OH, R2 = H

82-99%
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"one-pot two-step"

v one ) NaNs, AGOTY, [bpy][B] v
R2 CH,Cl,, T1 (45 min), rt R2
ACOJ% - - ACO% N YORS
AcO g, ii) /Ogs AcO N=N
1,R'=H, R2 = OAc 4a-4g 5,RT=H, R2 = OAc
2,R'=0Ac, Rz =H Cul, EtsN, [bpy][Br], T2, rt 6, R = OAc, R2 = H
58-82%
NaOH R' _OH
- 4y R Q 7,R'=H, R2 = OH
MeOH:H,0 (4:1) %NMOR‘%
1.5 h, 0°C to rt o= et 8, R' = OH, R2 = H

82-99%
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unil 1 uni (Introduction)

o o dl
1.1 anudrAgyuasiuvasdeym
Uagtuansanussdiaiagnyiunldussleviegninineens  leganizlugramnssumiieidesiu
nsuAnRanANNlTluN1sMTWInveyYd WY gRamNIIUREALATIEDNA 9IS UagyiAIY
o v o . a & w1 o8 v Y o v vad P
dxo1n lngviuiildu emulsifier Tunszuauniswds Wumieiilrd@iunadiulaniy  wavilielsag
1 lawuneaunsiharsaausaisinuisUssanUldduansindsen (drug delivery) vseihluldidusugs
1uﬂgﬂssnmwmﬂm Lwawﬂmaaaumaamiwamzuemwmu LLaum'emuJumLiqﬂgmmmu@miauma
Fidanudufiven uaﬂmﬂu msammmm’;mmummmmﬂwiumiLmﬂwmaamaau i gnunldly
nszuumMstainide uazmsidnasiuisuuarasantsn
nUsglerivedansantssflanetinUssanfuremywdaiinanan  Jaldsinisimunisugs
ansanuseisiLe liliUsEanSAmaust1aliies  uilieIINIUIUNNTNANETAALIFEIIVIITEAS
pfENTEUILNISIAARFLATIE Ndesldivhavaedunid uasdisaniisimung uag/msedinnudu
fivgs lnewnzdseuiseidulany
= | Y a &’ I a [y a [ & 1 o [ 4 v o 1 Ya o 2
Feendmaliinnsuuleuduasiivliundndunidoululdusslon]  dedunguiideds
samudelamil  wazdesmsuily  Iesaulafiazyhnmsdansiziansanusefaminannnseuiunswand
avenn Uaense Miseeazvasansuaniunias wazannsudesansiivasgawindon
AN . < A as a ad & a v a v A
iETYY (Green Chemistry) Wudewalulad@dilon waluladnidulinsivdwinden 1aild
Jen flensan az 18n wierdnddiludunseseaunmusyudagdsndey Weanulaendeves
YWY UazaNNwInaouvasszuLlnamiuvael  enfegiaey n1svIsnistudg  lunssuiunis
Y] ¢ a o ¢ A v PP ) = A a1 o = & a
fATEiNdndu eannsltansedindusunsie wsensmansounldidusunsenmaunu Jadui
Stuinnsldasnilugravnssuingg  WuamefivinbinadgmainnisUaesasaiiannnszuiuns
NAnasgdaanden  ibiieuanziluiivdedsinden  FITNANTENUTNIRTUATNBDUABTEUY
a v & a vy v O | e v v 1Y) v aNaa
tneduluamguosmainlsadeldigudneg daunsuildyminaiidsladnisiaunisldansning
AuUaensiuredwinseunnTy Fedagtulainisfinwinisldvesnailesstn (onic liquids, ILs) unu
nmsldiihazaedunsduazansniindusunseviein  Jeuihvesvadleseiinunliluivhavaie
(green solvent) wazssUfiisen (catalyst) luufjisenedifiddnq Weswnveunailessiindanudu
fivtieandn  usnanilveuvaslesedindiausadnduanlilmildlaeliagydeussansam  Wunisan
AUNUNITHER havaanisidansiiuaie
aeuluanAded  nduidedsaulanagyinsfinumAuaimisnisdanieiansanusasiai il
Usgdninmes leewdunalimsniazenn Uasade g uavliSesazvesasndndunas Fanquiideas
msdnnnisldveananlessinfianusaihnduanldlmilmiudivhazars wazdussluufiseins
dumszansanussfsinoyiusimiifinguues  sugar-triazole  \ussdusznou  ruUfAsen click
reaction \flasanansanussiisiafiiiimafuesiussnaveziinnuduiiven (ow toxicity) mwumam
wazgnihlUldusylevnilaeganiewing Tngvnsdauaseianaisseduriintiinia monosaccharide 7
annsamaeliing WAZIIAIGN



1.2 IngUssasAvadlasaniside
1.2.1 defneisnmswionvewnadloseiinuiame fanunsaliidusisuasiiazasls
12.2 iWeRnwanneinzailunsldvesvanloseiniivionty  dmsumsdunssiasanusis
Awflafifl sugar-triazole \JussAuszneu
1.2.3 Wiefnwinsdanszioyiuduesansanussisinvilnid sugar-triazole 1ussdusznoy
12.4 WeRnemsthnduinldlmivewennadlossiniiduaszity

o o
1.3 QJSUL?IGI?JENIﬂi\'iﬂ"Ii'JQEI

1.3.1 Mnswssuvaunallessiniauisavinduunldlyvdle agnades 5 sia unlddudvinazane
wazdnssluufisensdaunszsiarsanusesfisiaalefifl sugar-triazole [usiduszneu
& a & v oA 8 . P & v

1.3.2 \fenvliavesansasruiiluiinma monosaccharides Mmaaladng wagsmign

1.3.3 yhnsmanmzimunzaulunisldveanailossiinluivhazarsuazdusslulfizennis
duaveiansanusafesiaiill sugar-triazole WuesAuszneu isliiosazvamdnsiuaiagn
Jostunsianansundameanlifnoanis

1.3.4 yhmsdansienieuius og1atiey 20 aywus

¢l 1 Yo
1.4 Usglgvinaininazlasu
1.4.1 lislmilunisuszendldveavanlessiinduimnansdmsuufisenaiisingg dsanunsaiily
Uszgnaldlugnannssuniiliegnaliuszd@nsnam (P)
1.4.2 1938 Indlunsdaaseiansanussiainuidniil sugar-triazole [Wuesrusenau i1 Usenda
wazdmnuduiivin Shwdawindeu (P)
9 =~ a a ada . I3 12 Aa va & = a
1.4.3 laasanusafainviiniidl sugar-triazole Wuasdusenou Ninaaudfiluansanusfian

4
caa

75 Juansfivaende wazaunsathluuszgndldilundndueiniivssleviludaqiuld
wanegukuy 1w WWuaiseangnanisdinin nieludiunaulunindudisieg Tu
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2.1 N

vounalesadn (onic liquids, ILs) [1] Juindefiegluguvesmaiigumaiivies Tassaina
Usznause 2 du fie dauidulszquan (cation) wavduidulszqau (anion) uansisguil 1 Tnefen
vhanliifusvhazane (solvent) dufiuUsz@nsnm (additive) wagsisa (catalyst) Tuufidenadi
d1Atyq [2] WU heck reaction, still coupling reaction, click reaction, fluorination reaction Wag
friedel-crafts reaction (Hudu iiesanveuvanlessiniinuaiffiawiiannsaviliufAseaiiin
ogailUszansnmnnnimslidvnasaneduvadiug swdah (H,0) Wy flaudinisavanediania
(high solubility), lisziwenatedulelddie (non-volatile) wazanunsainduanldludla (recyclability)
Tnglsigapdeussavsam [3] Gamsiivesvadlossiinanunsathnduanldludléty Hunisandununis
WA wavannsidansiiv neliAnUsglovdlunisudaszaugaavnssy wazviliandusumadeniy
dwsuinieillutiandu flazidenlivouvarlossdnunumsldfvinazadunidniduiiv, fusewiazen
fifaume  vdesadwiufenaiitug  Fasgnidensdiunndeundduanuiiten  vildnsld
ypavmlessinululfizeneiifunisduaunmsesnuuundnsusiuasnssurumssaniiduiingde
dawnnden videfilouiSenin wfididen (green chemistry) Aifdsldsunrmaulalutiagdy

Cations
R R
Rl\ AN ’Rl Il Il
NN [ > N T NN
\@ N Rz‘lN‘R4 R2"/ R,
Ri *+ Ry R3 R3
Anions
N(SO,CF3), SCN CF3SO5 BF, cr

JUT 1 waneiiee19ved cations wag anions Nieuldissenlureuvadlossin

ansanusefiaRa (surfactants) [4] daduaswan amphiphilic molecules Faduansiiflaseads
Uszneudie 2 da fe (1) dauiiveuth (hydrophilic) waz (2) dawdiliveuii (hydrophobic) Tnedau
193 hydrophilic Fenindudui (head group) fpnauifiveuti Ussnoudeluanafiaunsoazany
I8ludwdoansiidn (polar molecule) 11 salt molecules %38 polyhydroxy molecules hagdiuung
hydrophilic Benindudimums (il sroup) FalaeThluuszneudelslasansueuanseny (long-chain
hydrocarbon) @sanunsaazansldmuansysznvlelasaniveunazansitlalith (non-polar molecule)
Fauandlugui 2
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Head Tail group
group

JUN 2 dnuaiglaeialuvetansanusafiaiy (surfactants)

Tnanuinansanusssiadanudrglunisissiinvesywdidusgiawnn wu Mdiheuazen
T fudunailuedosdorsazons Mlunszuiunsmaamigrannssssnneineg wagiiddinyde
nsladmsutngsen (drug delivery) [5] ﬁﬁ@mauﬁaﬁazmaﬁwﬁaLLWéﬂizﬁﬂﬂléfﬁJ’]ﬂ (disperse) il
fhendidammsazans (solubility) wagnnsgady (absorb) finau lnedregnsvesansanussfeiafilasy
arwaulaluiiagtiu Aofididuvedlinanathema (sugar surfactants) wagihifufiy (vegetable oils) 1y
aafUsznay eswndundndawisssumd (6] Tenudufivin (ow toxicity) Sannadniuléiu
dedolusnane (good  biocompatibility) [7] uwaziinsdesaaglanies@inimesnesiniga  (fast
biodegradation) ﬁﬂﬁ?uﬁammsa%’magjluﬂa;msuaamﬁamLmﬁaﬁaazam (green surfactant)

pdnneviuTesasanussisiafe damfiveuiiiasrhinisduih uardiliveuiiasrhinisdu
fulmanafilianunsoazareluiils wu Tuenavesansdunidvdesn (ausailulissleniludesnes
msthdsen) videdsandsnwanladu  vilivgreenluuduriuaeseglud (anmnsothluldusslonily
Bowasansvharwazenn) Wudu duanduguil 3

H
H-O, H R "
H /
H ? H-O H
o000 0o o H-0 Q%%% gg%}o , HO
HOH T H T H T H T T H drugs S <0 t
or oils O~ drugs % H O
/\/\/\/\/\/\O RS % or oils A |-\|
L6
oMo M0 Pio Moo H o H=q nggé ZE;O H
THTUHTTHTTHTTHTTHT T H H (%(% HO
H H !
! ] O-H -0
HO HO H :
HOH

Ul 3 wansdnuwaiznsiauvesasanussisiakazMsAnduluead (micelle)
nsnTvaeuAnaNtinisiluasanusifiany ildlaen1sTnAsafialy (surface tension) 89
asavatluth  SeautRvesasasansarlininUAsunas  nanfeusiainvesihasiinanas uazay
annsaavaneldluasiliitadulalasmsvousineg  uidleuUsinamesansanussisialuy3unannn
Judesq  mndiiudvesasanaseussiinagiimaisunandnties w  gefinnududuves
asazaneilrinuauifvesssanusafluudsulas 1Fennd19a citical micelle concentration
(CMQ) Fefremnandudiusigavesansanussisinivinlmaniduluead (micelle) fauandlugui 3



asanussihiilnanaveninafussiusenoy Fendn sugar-based surfactants ¥i3o
carbohydrate-based surfactants [8] @1 alkyl glucoside waz alkyl polyglucoside Imafisnasunis
Fupmeildlunane®  Tnevhlusuduassiiuuiisonlnalefindu  (glycosidation)  sedieiaus
(reagents) ¥iANsAAIDE (Lewis acids) [9] 1w SnCly, ZnCl,-POCLs, BFs-Et,0, FeCl, wag iodine 1Uudu
Tneufisenazifnlaluswinazaredunid fannesineg uagdilinunenunnimeanadlessinluldly
nsdanTeiansanusaiainyssnni

U381 Huisgen 1,3-dipolar cycloaddition ﬁﬁ%aﬂuﬁﬁffﬂ Ao click reaction [10] 1UuUjAzen
vilefildsumwaulaludagtu  esnidulfiteniiie  TWiesasvemansamings  lifnndnsiaei
Pafss Inefisneaunisituisen click reaction Wlduszleomilusuniee Ausg1aninewng [11] wu
THlunswideuans biomolecules violdludu material sciences wonanilansudnsasiild sz
asUsznoulssan  1,23-tazoles  Gsfisnenunmsuansquisnisdinmid  Teedunisvinufitentu
SymeEnIEaiuaesviln fe azide uay alkyne 39UfjAseseaeUes () Wy Cul, CuSO4/Na-
ascorbate kag CuSO,/Cu(0) Wudy

Frfunnnguiaraufsuiieiy  mddeltajiierhinuniinsdueneiasanusediei
win sugar surfactants ayWuSluale fifiuseam

(%

Snmge wazanunsmh lWlduselevildluniskdnseau
anamnssy  lapagyhnsduaseianansisiuiiduiiniayiin - monosaccharide  wavansuszneu
lalasmsuauasy (long-chain hydrocarbon) Tfveauailesetinduiivinasaisuasiissfizen

a A

HuUA3en click reaction waznisiivesvanlessiindauauifaunsainduunldluily Fudunisan
v a v = v o a N & a & a A < Ad A gu
AunUNIINGn annisldansiaiuasdininaraeduvsdnduiy wasdunswdnidesnsivanseiinvgeld
MnUfisenasddunden sudadunsiiuuszdnsamlunisfnujisennielianeildsuess (mild
condition) tiusesaziazANNAINYAIEYNANSNINABINNT Tudunauiiieg azeln wavUsendn &9

sniluvsslenilumsndasziugpamnssuluewansiely Ui 4

OH
HO HO H H
Hoﬁk HO 0 Q
HO HO HO
HO OH HO OH

OH

glucose (Glc) Mannose (Man) Glalactose (Gal)

reusable ionic liquid > 4 times
"Click Reaction"

carbohydrate-based surfactants

high yields
high purity
short reaction steps
=N,
j;/ NQ/O Q N=N\N R ="
R or 0} R
R Ho or HO%OW HOXA/N\/)_

n

R = CgHy7, C1oH21, C12H2s, C16Ha3

gﬂﬁ 4 research proposal



2.2 eAdeiiieadas

2.2.1 msldvaanaqlesaiinluufisead

vouanlessiin vie ionic liquid (Ls) Iégmirunliuseloniluufitonaiifidiyediseiios
dstagiu Tneflnenunsidevarsatuiivesvmlessinuuszgndliunuivinasasdunid way
uwnun sl iAtefifeaun Tnsazuansinedmesnuideiitinislfveavailooatn dil

Hajipour, AR. wazaniz (2009) [12] levinisfnwuizenniswsenansuseney azides 9nda
nesed lneldveuvadlosadnudn [H-NMPIHSO, Fuduveswailessinudin acidic ionic liquid +Hu
FusaURAzen ndeuiwimihfiduswhazans Infesazvesmansusivias duanslusuil 5

R-OH * NaNs R—Nj3

Ul 5 31t (H-NMPIHSO, LHusfvhazansuasiassufAzeluufisen azidation

Mohan, R.S. wazAne (2003) [13] lavnsAnwinisideveavailosaidnuiia [bmim]PFe] %38
lomim[OT] (U7 6) Wusvinazanglutfisenisdansnest homoallyl ethers KuUAATeN allylation
suaqmiﬂisﬂau acetals 139UfjA3E98  trimethylsilyl trifluoromethanesulfonate (TMSOTf) g

Qmmmwammwm TSovazunmansnsings fauanslugud 7

wennd  uideilatingiinns reuse éummmlaaauﬂm 4 pd Imlchymmaaaauaa
NARNAUN

/N®N H, PFe ,N® OTf
Hoe N ~~_-CHs HiC SN _~_-CHg

[bmim][PF¢] [bmim][OTf]

U 6 Tnssaiavesveananlessdiniin lomiml[PF,l wag [omim][OTf]

OR' A~ _SiMe TMSOTTf (5-20 mol%) OR'
+ =~ 3 >
R_<OR' [omim][PFg] or [omim][OTf] R_</\

5UN 7 UfA%eN allylation vesansuseneay acetals lusivinagane ionic liquids

Ryu, J-S. wazmng (2010) [14] laAnwujiseimsdunseivesvailoseiinailn 1,3-dialkyl-
1,2,3triazolium W1uUfAsen click reaction dwsuldidusviazatauassfinuszdnsnmluliizen
Baylis-Hillman Reaction lviSegazvaanansiueiuiunalsnags duanslusun 8



e e N N

o s N@N X OH

- rEW . EWG
oo R

DABCO, rt

R

R = aryl, alkyl; EWG = CO,CH3, CN 33-99%
X =1, NTf,, OTf, PFg, BF,4

;J‘Uﬁ 8 U381 Baylis-Hillman reaction ludvinagany ionic liquids vlia 1,3-dialkyl-1,2,3-triazolium

Galan, M.C. wazAny (2010) [15] lavins@nwnUfjizen one-pot glycosidation Ingldvaaman
losainalia [bmim][OTf] Wuiharatesaududiinasanedunsdas CH,ClL, YAseniniigamgivies
Iifeuazvemandueiuunansdiegs daanslugun 9

Ry

oTf §
T\ R, O
R o ~OH /N@N\/\/CHQ, R o
0 AL, "€ o
Rers sh © "0 >
R, % NIS, DCM o O
)K jz

g‘dﬁ 9 U381 one-pot glycosidation tneldveuvailossdin [bmim]OTf] Wudvhazane

2.2.2 YuwAteiifgatasiumsdaaeiasusznau 1,2,3-triazoles

asUsEneu 1,2,3-triazoles Ii3uanualalutiagtu ilessndsenunsuanigvismedanmi
7 Teflansuseneu 1,2,3triazoles iRnnnnsvinufRsefusswivansisduaessin Ao azide uas
alkyne 159UfRsedaenatiUes (1) wu Cul, CuSOy/Na-ascorbate Waz CuSO./Cu(0) wHudu Son
ﬂﬁﬁ%mﬁlﬂﬂ Huigen 1,3-dipolar cycloaddition reaction ﬁaﬁiﬁﬁ'ﬂﬁa click reaction Teefifs1891unns
WevawatuiiAedestuuiise click reaction Fauansiressvesnuiteiiedosunsda fal

Sreedhar, Reddy wae Ravi [16] lavinns@nwuiseinisly homoallyl alcohols Huansdadu
Tunsdaaszsiansuszneu allylic azides musiensdanseiaIsUussneu 1,2,3 triazoles wuutuneu
1A (one-pot) Ineufiseusnidudfizen azidation n1sviufazeniu TMSN, lusviazaty CH,CL,
figaumnivies 14 palladium Wudissufizen ’iunalnnisiinfifenuy  palladium-catalyzed
hydroazidation TnetAnfisnuvius unactivated olefins §3aiinns migration a3 double bond My
a15Usznau azides mn‘tfuﬂg’jﬁ%mﬂﬁﬁmmwzﬁ 1,2,3-triazoles 914 copper iodide tusisaufizen
Tuivhazanei Tiesasaomanfasigainefigs fuandusud 10



o

o 3 mol% PdCl s N )

©)\/\ 2 ©/\/\ 5 mol% Cul N
1.5 equiv TMSN3 R— S
CHCl, 1t, 3h H,O, rt, 6h ©/\)\

| One-pot operation T

5U#1 10 One-pot reaction AUSUNNSANATIEN 1,2,3-triazoles 91NDanadaa

Fokin, Feldran way Colasson [17] lavims@nwufiseinisdunsizviaisuseney  1,4-
disubstituted 1,2,3-triazoles N@aNTAIRUUTEAN aromatic wag aliphatic halides lagujAsein
Melutunauiied (one-pot reaction) ldseazuasnansaeifias (3Ua 11)

NaN3 (1.2 eq)
A CuSO,5H,0 (5-10 mol%) N=N
! sodium ascorbate (10-20 mol%) N N\/)_\ \/
| + N~ | N
NG f L-Pro (20 mol%) P r
Na,CO3 (20 mol%)

DMSO:H,0 9:1
60 °C

/

5U# 11 One-pot reaction AUSUNISANATIEN 1,2,3-triazoles 910 aromatic halides

Vankar, Reddy, Pal, Gupta @y Ansari [18] l9vinn1sfinw1Ufisen azidation ve9a15Usznau
1,2-anhydro sugars iU sodium azide (NaNs) ludvinazans CH,CN lagld ceric ammonium nitrate
(CAN) ususeufisenlandnsdaueiduaisusenau 2-hydroxy-1-azido sugars TuSesasiigs (3UN 12)

|I\1;N
oYY
A "/O

=0 Ce(NHy):(NOs — po

Z&/Ns
\ e} H o}

—
PO ™  NaNs/CH;CN PO
JUN 12 U381 azidation Tneld CAN Wudaiseufizen

O

2.2.2 MIAUATIZAE1TAALSIReA9TA carbohydrate-based surfactants
H51euidenfnwferiunsduasiziansanussisiiviialug Ausdsdeiiiod Insanizans
= a A Ao 3 <, I3 = = 2 a o = v g
anuseRsEaniluanavesiimaldussduseneu Wesaindanuduiiven dusenladnlu green
surfactants lagaglanisanunTiteniaulauaiu Al



Kirk wazamg [19] laAnw1Isn1sdaasizsiansusenauaed 3<(Trimethyl lammonio)propyl
D- glycopyranoade A18735 chemoenzymatic 910 6-O-Monoester la5ouay wamnm%wmmmu 84
Wosigum uaﬂmﬂumsmamm%ammw%amamumLﬂu cationic surfactants mmsaimﬂumiaml,sa
mmLLazLLammamiaaﬂqmwmmwim mgﬂw 13

(0]
O O _~_7Cl MJ\
n-ZO NaI Butanone
HO" OH Reflux 24 h
OH

(CH3)3N, rt., 48 h

| -
O\/\/N*—\ I

W

gﬂ‘ﬁ 13 Yisensdansisn 3-(Trimethyl lammonio)propyl D-glycopyranoside

Krausz wazAz [20] MaAnwn1sduns1zia1sdanan alkylglycoside surfactants sagufjisen
microwave-assisted glycosylation wag click-chemistry loansuanseindautiduasanussieinvia
non-ionic surfactants A1 CMC Winfiu 2.19 mM uazldsoeasnansduaivingu 50-90 wWesidud Aagui
14

NN
ACO O wOAC  w-undecanol  acq OO
R 17 Rl' .
Ry oac  Znch R, OAc
OAc OAc

R]_: OAC, R2 =H
MeONa in CH,CIl,/MeOH, rt

e U N N a2
0.0
HO
Rl"
Ry OH
OH

;51]17; 14 YfA5e1nsdansneians monocatenary wag bolaform alkylglycoside

Rauter wazand [21] lAANwIN15§UATIZYENS 2-deoxy-arabino-hexopyranoside UUA8A-
ngAea AU weanegeaviinmieqlaelddussuiisendu  triphenylphosphine hydrobromide l#an3

a [

¢ al wa = a ' W -3 -1 vy a o ¢
nanSuTndauURduaTanuIRIRiA1 CMC Wiy 2.20 X10° (mol Kg ) uaylasesavuansiue

-

Winfu 40-70 Wedldus faguil 15



AcO
“TPHB

AcO
OAc

~OR

O_.OR
ACO/IJ\
W /
AcO

R = CgHy7, C1oHog

Ul 15 UFA3e1 acetyl protected glycal agld TPHB Wusuidusnisejisen

Foley wazamig [22] lavinsduasigiansanussisiaatn 2 vla Ae linear wag cyclic C-
glycoside surfactants flaaauUAnsduasanussisiniiiiuss@ninings lnawseuainnsvinujnsen
5811319 nonulose AU pyrrolidine uay alkyl aldehyde lasesazvanansdueiuunansiisgs (38-86

Wesldud) Ujisenialanigamaiivios deguin 16

o

linear C-glycosides

o

(0]

NH
MeOH

morn

cyclic C-glycosides

JUN 16 UfAsensdaaseviansanusefieiaviia linear uag cyclic C-glycosides 910 nonulose

Krausz wagamg [23] 1avinn1sAne1ion1sduns e nansanitsemsiiuta non-ionic monocatenary

wag bolaform alkylglycoside Tu 2 38 91n@156196u D-glucose, D-galactose wag lactose @ (1) Inan1s

14 microwave ¥glun1siinufiisen glycosidation wag (2)

a15Usenav azide wag alkyne fagui 17

Taen1sty click reaction Felun1suou



/Rélp
R, O
NN TN TN T X
HO © X
OH
OH
R o !\I:N
Ry N~ OH
HO \/\/\/\/\/\”/
OH o
r, OH N
A
RHZO 2 O\A/N\/\/\/\/\/\H/OH
OH o
monocatenary alkylglycosides
Ry OF HO
L %
HO O o R2
OH vo Re
OH
I o N=N H
R|_2|O O\A/N\/\/\/\/\/\/\ /Y\ OH
OH N_T © o Re
bolaform alkylglycosides N™N Ho  Ri

gﬂﬁ 17 a15aALSIRsAIUHEA non-ionic monocatenary tay bolaform alkylglycoside

UBNINLTINUTIBUNTEURATIE RN TaRLS IR TR carbohydrate-based surfactants
dmsuldlun1snsiaaeugvanstinm Faazuansseauudunuiauls Al
Viscardi wagpaue [24] laihnsduasgiaisanisefsidaada cluco-pyridinium surfactants &3

al

aglunguues  cationic  carbohydrate-based  surfactants  saguil 18 dwsuldnivaeugns

Y
antimicrobial FsansauanignsegluszAuUunag

OH

HO OH + B NH519 ClZH25
/N Br -
0.12 mg/ml %J Br
(S. aureus) 0.93 mg/ml

CioHos (S. aureus)

gﬂﬁ 18 Lan9lATIas19988 gluco-pyridinium surfactant Lﬁammaaqu% antimicrobial
Mondal wagmmg [25] lavihnsAneinsdaasizialsantssfsiauin  carbohydrate-templated

lysine surfactants  dwsuldlunsnsisgeugms  antibacterial  fgUNl 19 wAzAINNINTINEOUGNS
antibacterial WuIKaAIONEIUNIIINULTBLUATISEABUL DY

11



NH
NH
HOOCF3CXH,N NH,XGF3COOH HOOCF3CXHNJ\NH JL
HQMNV& HN™ T HXCF4COOH
o o)
OH 10 HPo NN
o OH & 10
MIC 32 pg/ml (MRSA
g ( ) MIC 128 pg/ml
(P. aeruginosa)
HOOCF3CXH,N NH,XCF3COOH
PhHNOCO 0 N HOOCFCXHN NH N NHXCF5COOH
PhHNOCO PhHNOCO O N A
PhHNOCO o 10 PhHNOCO
PhHNOCO o 10
MIC 32 pg/ml (MRSA) MIC 128 pg/ml
(P. aeruginosa)

gﬂﬁ 19 uanslATIASI9UDY carbohydrate-templated lysine surfactant L‘ﬁam’sﬁlaaqu% antibacterial

12



UN? 3 NITNAABILAZNANITNAGDY

3.1 @134Adl
1-Methylimidazole

[EN

1,2-Dimethylimidazole

Pyridine

1-Bromooctane

1-Bromodecane

1-Bromododecane

4-Nitrobenzaldehyde
4-Methoxybenzaldehyde (para-Anisaldehyde)

0 00 N o bR W

4-Cyanobenzaldehyde

.—»
o

4-Bromobenzadehyde

—_
—_

. 4-Acetamidobenzaldehyde

._\
N

4-Acetylbenzadehyde

.—»
w

Salicylaldehyde

._\
&

Aniline

._\
o

Acetophenone

.—»
>

Cyclohexanone

._\
~

para-Toluenesulfonic acid (p-TsOH)
Sulfonic acid (H,SO,)

Acetonitrile (CH5CN)

. Water (H,0)

. Ethyl acetate

NN e e
N =~ O O ®

. Hexane

3.2 \a0dile uazgunsal

1384 Nuclear Magnetic Resonance Spectroscopy (NMR) U3%% BRUKER 'iq'u AVANC 400
A3 Rotary evaporator U3#% Eyela

\A384 Vacuurn pump U3% EDWARDS

\A384 High performance liquid chromatography (HPLC) U3¥w Varian U 940-LC
GRACE column (Alltima HP C18 5 p, 250 mm x 4.6 mm) dmsuiA3as HPLC

1389 Magnetic stirrer USSW Framo U M 21/1

Thin Layer Chromatography (TLC) plastic sheet 20x20 cm silica gel 60 F,sq (Merck)
Column (durUAUINaT 1.0 Uag 3.5 cm

. InUNaNIWIA 10, 50, 250 WAL 500 mL

10. wIngUsNyauie 125, 250 wag 500 mL

0 0 N o bR W N e

13



3.3 mMsdansziivaanadlessiin (synthesis of ionic liquids)

S
= CHLCN ~\ o Br
NN * e NN

_N_ 60°C, 24 h NI
1a 2 A, [bmim][Br]
MX, H,0 — o X° i
_MXHO ® B, [bmim][BF,]
L 2h NN~~~ C, [bmim][PFg]
(MX = NaBF,, KPFg)

5UN 20 nsdasizivesvadlensiin A, B, C

1-Butyl-3-methylimidazolium bromide (A): To a solution of 1-methylimidazole 1la (5.00 g,
0.0609 mol) in acetonitrile (5.0 mL) was added n-butyl bromide 2 (7.90 mL, 0.0731 mol) at room
temperature. Then, the reaction temperature was reached to 60 °C with stirring and stirred for
24 h. After the completed conversion, acetonitrile was removed by rotary evaporator and crude
mixture was extracted with EtOAc (3x50 mL) to remove neutral organic compounds. Then, the
ionic liquid layer was concentrated in vacuum to obtain the A[bmim][Br] as a yellow oil (13.21

g, 99%).

1-Buthyl-3-methylimidazolium tetrafluoroborate (B) and 1-Buthyl-3-methylimidazolium
hexafluorophosphate (C): To a solution of Albmim][Br] (1.00 g, 4.5637 mmol) in water (2.0
mL) was added sodium tetrafluoroborate (0.6013 g, 5.4764 mmol) or potassium
hexafluorophosphate (0.92 g, 5.4764 mmol). The resulting mixture was stirred at room
temperature for 2 h. After the completed conversion, the reaction mixture was extracted with
CH,Cl, (3x10 mL). Then, the combined CH,Cl, layer was dried over anh. Na,SO, and
concentrated under rotary evaporator and vacuum to obtain the B[bmim][BF,] as a yellow oil
(1.02 g, 99%) and C[bmim][PF¢] as a yellow oil (0.7434 ¢, 59%), respectively.

14



©
=\ CH4CN [\ ® ~OMs
NN + 7 oMs o N N~
N 60°C, 24 h N

la 4 D, [bmim][OMSs]

MsClI, EtsN

CH,Cl,, 0°C

< "0oH
3

JUN 21 nsdamsizivesvadlessiin D

1-Butyl-3-methylimidazolium methanesulfonate (D): First step, a stirred solution of n-butanol
3 (4.05 g, 0.0493 mol) in dried dichloromethane (20.0 mL) was cooled to 0 °C and then
methanesulfonyl chloride (4.58 mL, 0.0592 mol) was added slowly at 0 °C, followed by triethyl
amine (8.26 mL, 0.0592 mol). The stirring was continued at 0 °C for 1 h. After the completed
conversion, the reaction mixture was filtered and evaporated to obtain the n-butyl
methanesulfonate 4 in quantitative yield. Second step, to a solution of 1-methylimidazole 1a
(6.47 g, 0.0788 mol) in acetonitrile (50.0 mL) was added n-butyl methanesulfonate 4 (10.00 g,
0.0657 mol) at room temperature. Then, the reaction temperature was reached to 60 °C with
stirring and stirred for 24 h. After the completed conversion, acetonitrile was removed by rotary
evaporator. The reaction mixture was extracted with EtOAc (3x20 mL) to remove neutral organic
compounds. Then, the ionic liquid layer was concentrated in vacuum to obtain the
D[bmim][OMs] as a yellow oil (13.1955 g, 92%).

S
- H3CN —\ @ Br
NN + 7 Br CHsC NN
-~ T/ 60°C, 24 h _ \f P~
1b 2 E, [bdmim][Br]
S
NaBF,, H,0 =\ @ BF.
—_———— > .
i, 2 h /N\fN\/\/ F, [bdmim][BF,]

JUN 22 msdupseivesailossdn E, F

1-Butyl-2,3-dimethylimidazolium bromide (E): To a solution of 1,2-dimethylimidazole 1b (5.00
g, 0.0520 mol) in acetonitrile (5.0 mL) was added n-butyl bromide 2 (6.74 mL, 0.0624 mol) at

room temperature. Then, the reaction temperature was reached to 60 °C with stirring and stirred

15



for 24 h. After the completed conversion, acetonitrile was removed by rotary evaporator. The
reaction mixture was extracted with EtOAc (3x20 mL) to remove neutral organic compounds.
Then, the ionic liquid layer was concentrated in vacuum to obtain the E[bdmim][Br] as a
yellow oil (11.76 g, 97%).

1-Butyl-2,3-dimethylimidazolium tetrafluoroborate (F): To a solution of E[bdmim][Br] (1.00
g, 4.2342 mmol) in water (2.0 mL) was added sodium tetrafluoroborate (0.5651 ¢, 5.1469 mmol).
The resulting mixture was stirred at room temperature for 2 h. After the completed conversion,
the reaction mixture was extracted with CH,Cl, (3x10 mL). Then, the combined CH,Cl, layer was
dried over anh. Na,SO, and concentrated under rotary evaporator and vacuum to obtain the
F[bdmim][BF,] as a yellow oil (0.8858 ¢, 86%).

Bro©
/ \ NN CH3;CN / N\ ®
QN * Br T60oc, 24 h <_:N\/\/
1c 2 G, [bpy][Br]
MX, H,O X ©
2 </ \:N® H, [bpy][BF,]
t, 2 h /" | [bpy][PF¢]
(MX = NaBF,, KPFg)

UM 23 Mmydaasziveanailesstin G, H, |

1-Butylpyridinium bromide (G): To a solution of pyridine 1c (5.00 g, 0.0632 mol) in acetonitrile
(5.0 mL) was added n-butyl bromide 2 (8.19 mL, 0.0758 mol) at room temperature. Then, the
reaction temperature was reached to 60 °C with stirring and stirred for 24 h. After the completed
conversion, acetonitrile was removed by rotary evaporator. The reaction mixture was extracted
with EtOAc (3x20 mL) to remove neutral organic compounds. Then, the ionic liquid layer was

concentrated in vacuum to obtain the G[bpy][Br] as a yellow oil (10.1084 g, 74%).

1-Buthylpyridinium tetrafluoroborate (H) and 1-Buthylpyridinium hexafluorophosphate (1):
To a solution of G[bpyl[Br] (1.00 ¢, 4.6271 mmol) in water (2.0 mL) was added sodium
tetrafluoroborate (0.6096 ¢, 5.5525 mmol) or potassium hexafluorophosphate (1.0220 g, 5.5525
mmol). The resulting mixture was stirred at room temperature for 2 h. After the completed
conversion, the reaction mixture was extracted with CH,Cl, (3x10 mL). Then, the combined
CH,CL, layer was dried over anh. Na,SO, and concentrated under rotary evaporator and vacuum
to obtain the H[bpyl[BF,] as a yellow oil (0.8050 g, 78%) and I[bpyl[PF¢] as a yellow oil (0.9758
g, 75%), respectively.

16



1-Buthylpyridinium methanesulfonate (J): First step, a stirred solution of n-butanol 3 (4.05 g,

\
/ N +

1c

o
CH.CN \ @ OMs
A O
OMs  “50oc. 24 1 _ T
4 J, [bpy][OMs]
MsClI, EtsN
CH,Cl,, 0°C
/\/\OH
3

JUN 24 Mm3dupsizvivesvailosatn J

0.0493 mol) in dried dichloromethane (20.0 mL) was cooled to 0 °C and then methanesulfonyl
chloride (4.58 mL, 0.0592 mol) was added slowly at 0 °C, followed by triethyl amine (8.26 mL,

0.0592 mol). The stirring was continued at 0 °C for 1 h. After the completed conversion, the

reaction mixture was filtered and evaporated to obtain n-butyl methanesulfonate 4 in
quantitative yield. Second step, to a solution of pyridine 1c (6.2331 g, 0.0788 mol) in acetonitrile
(50.0 mL) was added n-butyl methanesulfonate 4 (10.00 g, 0.0657 mol) at room temperature.

Then, the reaction temperature was reached to 60 °C with stirring and stirred for 24 h. After the

completed conversion, acetonitrile was removed by rotary evaporator. The reaction was

extracted with EtOAc (3x20 mL) to remove neutral organic compounds. Then, the ionic liquid

layer was concentrated in vacuum to obtain the J[bpy][OMs] as a yellow oil (11.60 ¢, 82%).

3.4 mansdaaszivasnanlessiin (synthesis of ionic liquids)

A15199 1 LanINanIsaaAsIzivaaadlaaaiin

Entry Structure Name; Abbreviation Yield (%)
1 Bre 1-Butyl-3-methylimidazolium bromide; 99
\N@N/\/\ [bmim][Br]
N~/
2 N BF? 1-Buthyl-3-methylimidazolium 99
\N@ NN tetrafluoroborate; [bmim][BF,]
7/
3 N PFC: 1-Buthyl-3-methylimidazolium 59
\N@ NT TN hexafluorophosphate; [bmim][PF]
\~—/
a4 =N OMse 1-Butyl-3-methylimidazolium 92
\N@ N/\/\ methanesulfonate; [bmim][OMs]
N~/

17




A15199 1 LafsNanI1saaAs1zRvawaileaatin (5a)

Entry Structure Name; Abbreviation Yield (%)
5 Bre 1-Butyl-2,3-dimethylimidazolium bromide; 97
\N@N/\/\ [bdmim][Br]
7/
6 BF? 1-Butyl-2,3-dimethylimidazolium 86
\N@N/\/\ tetrafluoroborate; [bdmim][BF,]
7/
7 Br@ 1-Butylpyridinium bromide; [bpy][Br] 74
:@ :NW
8 BF4® 1-Buthylpyridinium tetrafluoroborate; 78
@NW [opyl[BF]
9 p|:6® 1-Buthylpyridinium hexafluorophosphate; 75
@NW [opylIPF4]
10 OMSe 1-Buthylpyridinium methanesulfonate; 82
@NW [bpyJOMs]

3.5 wan1sigalaseainevasvaanailesain

[—\ ® BI’e
4

[bmim][Br]

1-Butyl-3-methylimidazolium bromide (A): 99% vyield (13.2100 ¢) as a yellow oil; CAS No.
85100-77-2, 1H—NMR (400 MHz, CDCLs): O 10.25 (s, 1H, H-im), 7.53 (brs, 1H, H-im), 7.42 (brs, 1H, H-
im), 4.33 (t, 2H, J = 7.0 Hz, H-1), 4.12 (brs, 3H, NCHs), 1.90 (quint, 2H, J = 7.0, H-2), 1.38 (sext, 2H, J
= 7.0 Hz, H-3), 0.96 (t, 3H, J = 7.0 Hz, H-4), 13C—Nf\/\R (100 MHz, CDCL,): O 137.49 (C-im), 123.54 (C-
im), 121.90 (C-im), 49.89 (C-1), 36.78 (NCH5), 32.14 (C-2), 19.46 (C-3), 13.44 (C-4).

[\ ® BI:46
Ay

[bmim][BF,4]

1-Butyl-3-methylimidazolium tetrafluoroborate (B): 99% yield (1.0200 ¢) as a yellow oil; CAS
No. 174501-65-6; 1H—N!\/\R (400 MHz, CDCls): 0 8.47 (brs, 1H, H-im), 7.37 (brs, 1H, H-im), 7.35 (brs,
1H, H-im), 4.20-4.09 (m, 2H, H-1), 3.89 (brs, 3H, NCH-), 1.90-1.76 (m, 2H, H-2), 1.38-1.25 (m, 2H, H-
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3), 0.95-0.84 (m, 3H, H-4); PC-NMR (100 MHz, CDCly): © 135.68 (C-im), 123.61 (C-im), 122.36 (C-im),
49.61 (C-1), 35.91 (NCHs), 31.66 (C-2), 19.16 (C-3), 13.12 (C-4).

©
[\ ® PFs ,
/N\7N\1/2\3/

[bmim][PFg]

1-Butyl-3-methylimidazolium heaxafluorophosphate (C): 59% yield (0.7434) as a yellow oil,
CAS No. 174501-64-5; 1H—NI\/\R (400 MHz, CDCl,): © 8.37 (brs, 1H, H-im), 7.32 (brs, 1H, H-im), 7.29
(brs, 1H, H-im), 4.16-4.05 (m, 2H, H-1), 3.83 (s, 3H, NCH,), 1.86-1.73 (m, 2H, H-2), 1.35-1.22 (m, 2H,
H-3), 0.93-0.80 (m, 3H, H-4); 13C—Nf\/\R (100 MHz, CDCly): O 135.58 (C-im), 123.52 (C-im), 122.27 (C-
im), 49.55 (C-1), 35.83 (NCH,), 31.57 (C-2), 19.09 (C-3), 13.06 (C-4).

~\ e “OMs
4

[bmim][OMs]

1-Butyl-3-methylimidazolium methanesulfonate (D): 92% yield (8.1100 ¢) as a yellow oil; CAS
No. 342789-81-5; 1H—Nf\/\R (400 MHz, CDCls): & 9.73 (s, 1H, H-im), 7.44 (brs, 1H, H-im), 7.34 (brs, 1H,
H-im), 4.25 (t, 2H, J = 7.0 Hz, H-1), 4.02 (s, 3H, NCH>), 2.76 (s, 3H, OMs), 1.85 (quint, 2H, J = 7.0 Hz,
H-2), 1.40-1.30 (m, 2H, H-3), 0.94 (brt, 3H, J = 7.0 Hz, H-4) 13C—Nf\/\R (100 MHz, CDCls): & 137.95 (C-
im), 123.52 (C-im), 121.80 (C-im), 49.68 (C-1), 39.60 (OMs), 32.07 (NCH,), 19.42 (C-2), 13.40 (C-3),
8.65 (C-4).

—\ ©) BI’@

[bdmim][Br]

1-Butyl-2,3-dimethylimidazolium bromide (E): 97% yield (11.7600 g) as a yellow oil; CAS No.
475575-45-2; 1H—N!\/\R (400 MHz, CDCl,): O 7.69 (d, 1H, J = 1.6 Hz, H-im), 7.48 (d, 1H, J = 1.6 Hz, H-
im), 4.20 (t, 2H, J = 7.0 Hz, H-1), 3.99 (s, 3H, NCH>), 2.78 (s, 3H, CCH,), 1.79 (quint, 2H, J = 7.0, H-
2), 1.36 (sext, 2H, J = 7.0 Hz, H-3), 0.94 (t, 3H, J = 7.0 Hz, H-4); 13C—N!\/\R (100 MHz, CDCLly):
0 143.74 (C-im), 123.08 (C-im), 121.14 (C-im), 48.75 (C-1), 36.17 (NCH,), 31.76 (C-2), 19.60 (C-3),
13.52 (CCH5), 10.88 (C-4).
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[T\ ® BF4G> .
/NT/NE/ZY

[bdmim][BF,]

1-Butyl-2,3-dimethylimidazolium tetrafluoroborate (F): 86% yield (0.8858 g) as a yellow oil,
CAS No. 402846-78-0; 1H—NI\/\R (400 MHz, CDCly): 8 7.31 (d, 1H, J = 2.0 Hz, H-im), 7.23 (d, 1H, J =
2.0 Hz, H-im), 4.06 (t, 2H, J = 7.5 Hz, H-1), 3.81 (s, 3H, NCH), 2.61 (s, 3H, CCH3), 1.81-1.72 (m, 2H,
H-2), 1.37 (sext, 2H, J = 7.5 Hz, H-3), 0.95 (t, 3H, J = 7.5 Hz, H-4); 13C—NMR (100 MHz, CDCls):
0 143.86 (C-im), 122.63 (C-im), 120.81 (C-im), 48.40 (C-1), 35.20 (NCH,), 31.56 (C-2), 19.49 (C-3),
13.42 (CCH5), 9.50 (C-4).

ARNE Bre
(N
— 1 3
[bpyl[Br]

Butylpyridinium bromide (G): 74% vyield (10.1084 ¢) as a yellow oil; CAS No. 874-80-6; "H-NMR
(400 MHz, CDCLy): © 9.50 (d, 2H, J = 6.0 Hz, ArH), 8.54 (t, 1H, J = 7.0 Hz, ArH), 8.17 (t, 2H, J = 7.0
Hz, ArH), 5.02 (t, 2H, J = 7.0 Hz, H-1), 2.10-2.00 (m, 2H, H-2), 1.43 (sext, 2H, J = 7.0 Hz, H-3), 0.98
(t, 3H, J = 7.0 Hz, H-4); 13C—Nf\/\R (100 MHz, CDCl,): & 145.13 (2C, C-py), 128.47 (3C, C-py), 61.93 (C-
1), 33.83 (C-2), 19.35 (C-3), 13.54 (C-4).

y \®BF4®4
Y

3
[bpyl[BF,]

Butylpyridinium tetrafluoroborate (H): 78% yield (0.8050 ¢) as a yellow oil; CAS No. 203389-
28-0; lH—NI\/\R (400 MHz, CDCl,):  8.87, 8.82 (2xd, 2H (1:1.6), J = 5.5 Hz, ArH), 8.53-8.43 (m, 1H,
ArH), 8.08-7.98 (m, 2H, ArH), 4.68, 4.57 (2xt, 2H (1:1.6), J = 7.5 Hz, H-1), 1.99, 1.91 (2xquint, 2H
(1:1.6), J = 7.5 Hz, H-2), 1.39, 1.28 (2xsext, 2H (1:1.6), J = 7.5 Hz, H-3), 0.97, 0.83 (2xt, 3H (1:1.6), J
= 7.5 Hz, H-8); "C-NMR (100 MHz, CDCL,): 8 145.82 (C-py), 144.44 (C-py), 128.65 (3C, C-py), 61.90
(C-1), 33.22 (C-2), 19.13 (C-3), 13.29 (C-4).
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/ \@PF6®4
Y

3
[bpyl[PF]

Butylpyridinium heaxafluorophosphate (I): 75% vyield (0.9758 ¢) as a yellow oil; CAS No.
186088-50-6; 1H—NMR (400 MHz, CDCl,):  8.64 (brd, 2H, J = 7.0 Hz, ArH), 8.45 (t, 1H, J = 7.0 Hz,
ArH), 7.96 (t, 2H, J = 7.0 Hz, ArH), 4.48 (t, 2H, J = 7.0 Hz, H-1), 1.90 (quint, 2H, J = 7.0 Hz, H-2),
1.27 (sext, 2H, J = 7.0 Hz, H-3), 0.82 (t, 3H, J = 7.0 Hz, H-4); 13C NMR (100 MHz, CDCL,): O 145.82
(C-py), 144.10 (C-py), 128.59 (3C, C-py), 62.10 (C-1), 32.83 (C-2), 19.04 (C-3), 13.04 (C-4).

©
NCE OMs )
_ N
1 3
[bpyl[OMSs]

Butylpyridinium methanesulfonate (J): 82% yield (12.0000 ¢) as a yellow oil, "H-NMR (400
MHz, CDCLs): O 9.23 (d, 2H, J = 6.5 Hz, ArH), 8.45 (t, 1H, J = 6.5 Hz, ArH), 8.09 (t, 2H, J = 6.5 Hz,
ArH), 4.81 (t, 2H, J = 7.0 Hz, H-1), 2.77 (s, 3H, OMs), 1.98 (quint, 2H, J = 7.0 Hz, H-2), 1.38 (sext, 2H,
J = 7.0 Hz, H-3), 0.94 (t, 3H, J = 7.0 Hz, H-4); "C NMR (100 MHz, CDCly): & 145.40 (C-py), 145.02
(C-py), 128.50 (3C, C-py), 62.07 (C-1), 39.51 (OMs), 33.56 (C-2), 19.31(C-3), 13.32 (C-4).

3.6 N1sawATITRaISUSENaUDAbAY

60% NaH
= Br + ROH ~ = TOR

dried DMF, 0°C-rt
5 6 7a-79g

JUN 25 msdupseansusenaudala

Sodium hydride (1.5 eq., NaH 60% dispersion in mineral oil) was placed in round-bottle flask and
washed with dried n-hexane (3x10 mL) under N, atmosphere at room temperature. Then, dried
DMF (10 mL : 1.0 g of alcohol) was added to round-bottle flask containing washed NaH at room
temperature and the suspension was cooled to 0 °C. Alcohol 6 (1.0 eq.) and propargyl bromide
5 (1.5 eq.) were added dropwise to the suspension at 0O °C, respectively. The reaction mixture

was allowed to warm to room temperature. The reaction mixture was monitored by TLC and
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after the completed conversion, the reaction mixture was quenched with cooled ag. NH4CLl (20
mL). The organic mixture was extracted with EtOAc (3x50 mL). The combined organic layer was
washed with brine, dried over anh. Na,SOq4, and then concentrated under reduced pressure. The
residue was purified by column chromatography on silica gel to give the corresponding long-

chain propargyl ether products 7a-7g.

3.7 WaN15aATIZNE1sUSENaUDalALl

a [ & o [al
13199 2 LL’d(ﬂ\‘iNaﬂ'ﬁ’d\‘iLﬂi?%%ﬁﬂiﬂi%ﬂ@U@ﬁlﬂu

O-Alkylation
1.5eqg. NaH
. Br + R-OH _ OR
z dried DMF, 0 °C-rt z
propargyl bromide longchain alcohols a-g
Entry Product Time (h) Yield (%)[b]
NN T
1 | =z o - 1.00 82
e e U
2 | =z o 1.00 88
b
3 |z o M T 1.00 68
C
e e P
4 | =z o - 1.00 92
5 /\om 1.20 93
e
6 M 1.25 80
/0 ;
7 P P P 1.25 85
/O ;

“the reactions were carried out using propargyl bromide (1.5 eq.), alcohol (1.0 eq.) and sodium
hydride (1.5 eq.)
"hsolated yield
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3.8 Han1IgUlATEINvasa1sUsEnaudalall

7a

1-(2-Propynyloxy)octane (7a): 82% yield (5.2976 g¢) as a colorless oil; Ry = 0.80 (5% EtOAc/n-
hexane); IR (CHCL3): 3312 (sp C-H stretch), 2925, 2854 (sp3 C-H stretch), 2121 (C=C stretch), 1467
(CH, bend), 1357 (CH5 bend), 1105 (C-O stretch; ether), 662 (=C-H bend) cm ™ 'H-NMR (400 MHz,
CDCly): 0 4.13 (d, 2H, J = 2.0 Hz, H-1"), 3.50 (, 2H, J = 7.0 Hz, H-1), 2.41 (brt, 1H, J = 2.0 Hz, H-3"),
1.59 (quint, 2H, J = 7.0 Hz, H-2), 1.60-1.23 (m, 10H, 5xCH,), 0.87 (¢, 3H, J = 7.0 Hz, CHs); _C-NMR
(100 MHz, CDCly): O 80.24 (C-2), 73.82 (C-3), 70.33 (C-1), 57.98 (C-1, 31.82 (CH,), 29.55 (CH,),
29.40 (CH,), 29.21 (CH,), 26.14 (CH,), 22.61 (CH,), 13.95 (CH,).

1
3.///\0/\2/\/\/\/\/\
7b

1-(2-Propynyloxy)dodecane (7b): 88% yield (2.1194) as a colorless oil; Ry = 0.80 (5% EtOAc/n-
hexane); IR (CHCL,): 3312 (sp C-H stretch), 2925, 2854 (sp3 C-H stretch), 2120 (C=C stretch), 1467
(CH, bend), 1356 (CH5 bend), 1105 (C-O stretch ether), 662 (=C-H bend) cm—1; "H-NMR (400 MHz,
CDCls): O 4.13 (d, 2H, J = 2.5 Hz, H-1"), 3.50 (t, 2H, J = 6.5 Hz, H-1), 2.41 (t, 1H, J = 2.5 Hz, H-3"),
1.63-1.58 (m, 2H, H-2), 1.60-1.23 (m, 18H, 9xCH,), 0.88 (¢, 3H, J = 6.5 Hz, CHs); "C-NMR (100 MHz,
CDCL): & 80.07 (C-2), 73.98 (C-3"), 70.32 (C-1), 57.99 (C-1), 31.91 (CH,), 29.65 (CH,), 29.62 (CH,),

29.59 (CH,), 29.57 (CH,), 29.50 (CH,), 29.43 (CH,), 29.34 (CH,), 26.08 (CH,), 22.67 (CH,), 14.09 (CH).

7c
1-(2-Propynyloxy)octadecane (7c): 68% yield (7.7566 ¢) as a colorless oil; Ry = 0.85 (5%
EtOAc/n-hexane); IR (CHCLy): 3313 (sp C-H stretch), 2924, 2854 (sp3 C-H stretch), 2118 (C=C
stretch), 1466 (CH, bend), 1377, 1365 (CH; bend), 1105 (C-O stretch ether), 662, 625 (=C-H
bend) cm’; 'H-NMR (400 MHz, CDCly): & 4.13 (brs, 2H, H-1'), 3.50 (t, 2H, J = 6.5 Hz, H-1), 2.41 (brs,
1H, H-3"), 1.63-1.54 (m, 2H, H-2), 1.38-1.23 (m, 30H, 15xCH,), 0.88 (t, 3H, J = 6.5 Hz, CHs); C-NMR
(100 MHz, CDCL,): & 80.07 (C-2), 74.03 (C-3"), 70.34 (C-1), 58.01 (C-1"), 31.94 (CH,), 29.71 (8xCH,),
29.68 (CH,), 29.62 (CH,), 29.59 (CH,), 29.46 (CH,), 29.38 (CH,), 26.10 (CH,), 22.71 (CH,), 14.14 (CH>).
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7d

1-(2-Propynyloxy)undec-10-ene (7d): 92% yield (2.2511 g) as a colorless oil; R = 0.82 (5%
EtOAC/n-hexane); IR (CHCly): 3310 (sp C-H stretch), 3077 (sp” C-H stretch), 2927, 2855 (sp’ C-H
stretch), 2117 (C=C stretch), 1641 (C=C stretch), 1467, 1441 (CH, bend), 1357 (CH; bend), 1103
(C-O stretch; ether), 993, 910 (=C-H bend), 663, 628 (=C-H bend) cml; "H-NMR (400 MHz, CDCls):
O 5.81 (ddt, 1H, J = 17.0, 10.0, 7.0 Hz, H-10), 4.99 (brd, 1H, J = 17.0 Hz, H-11a), 4.92 (d, 1H, J =
10.0 Hz, H-11b), 4.13 (d, 2H, J = 2.0 Hz, H-1'), 3.50 (t, 2H, J = 7.0 Hz, H-1), 2.41 (t, 1H, J = 2.0 Hz,
H-3"), 2.03 (g, 2H, J = 7.0 Hz, H-9),1.59 (quint, 2H, J = 7.0 Hz, H-2),1.42-1.24 (m, 12H, 6xCH,); "C-
NMR (100 MHz, CDCL,): O 139.21 (C-10), 114.08 (C-11), 80.06 (C-2)), 73.98 (C-3"), 70.29 (C-1), 57.98
(C-1'), 33.78 (CH,), 29.48 (2xCH,), 29.39 (2xCH,), 29.09 (CH,), 28.91 (CH,), 26.06 (CH,).

7e

(2)-1-(2-propynyloxy)octadec-9-ene (7e): 93% yield (2.1236 ¢) as a colorless oil; Re = 0.80 (5%
EtOAc/n-hexane); IR (CHCLs): 3312 (sp C-H stretch), 3005 (sp2 C-H stretch) 2926, 2854 (sp3 C-H
stretch), 2118 (C=C stretch), 1466 (CH, bend), 1356 (CH; bend), 1104 (C-O stretch; ether), 722
(=C-H bend; dis), 662, 625 (EC-H bend) cm’; H-NMR (400 MHz, CDCLy): & 5.43-529 (m, 2H,
CH=CH), 4.13 (d, 2H, J = 2.0 Hz, H-1), 3.50 (t, 2H, J = 7.0 Hz, H-1), 2.41 (t, 1H, J = 2.0 Hz, H-3),
2.10-1.90 (m, 4H, H-8, H-11), 1.67-1.54 (m, 2H, H-2), 1.40-1.20 (m, 22H, 11xCH,), 0.88 (t, 3H, J =
7.0 Hz, CHs), “C-NMR (100 MHz, CDCLy): & 129.94 (C-9), 129.84 (C-10), 80.07 (C-2), 74.00 (C-3),
70.31 (C-1), 58.00 (C-1'), 31.91 (CH,), 29.77 (CH,), 29.75 (CH,), 29.52 (CH,), 29.51 (CH,), 29.47 (CH,),
29.41 (CH,), 29.32 (2xCH,), 29.24 (CH,), 27.22 (CH,), 27.20 (CH,), 26.09 (CH,), 22.68 (CH,), 13.00
(CHa).

7f
(E)-3,7-dimethyl-1-(prop-2-ynyloxy)octa-2,6-diene (7f): 80% vyield (1.9947 ¢) as a colorless oil;
Rr = 0.78 (5% EtOAc/n-hexane); IR (CHCLy): 3295 (sp C-H stretch), 2966 (sp2 C-H stretch), 2927,
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2857 (sp3 C-H stretch), 2117 (C=C stretch), 1670 (C=C stretch), 1445 (CH, bend), 1378 (CH,
bend), 1074 (C-O stretch; ether), 663 (=C-H bend) cm'; 'H-NMR (400 MHz, CDCL,): & 5.33 (¢, 1H,
J = 7.0 Hz, H-2), 5.08 (t, 1H, J = 7.0 Hz, H-6), 4.13 (d, 2H, J = 2.5 Hz, H-17), 4.09 (d, 2H, J = 7.0 Hz,
H-1), 2.42 (, 1H, J = 2.5 Hz, H-3), 2.15-2.01 (m, 4H, H-4, H-5), 1.69 (s, 3H, CH,), 1.68 (s, 3H, CHs),
1.60 (s, 3H, CHs); "C-NMR (100 MHz, CDCLy): 8 141.38 (C-3), 131.62 (C-7), 124.04 (C-2), 120.19 (C-
6), 80.27 (C-2), 73.88 (C-3), 66.06 (C-1), 56.70 (C-1'), 39.64 (C-4), 26.47 (C-5), 25.53 (CHs), 17.58
(CH,), 16.60 (CHs).

(2E,6E)-3,7,11-trimethyl-1-(prop-2-ynyloxy)dodeca-2,6,10-triene (7g): 85% yield (1.9908 ¢) as
a colorless oil; Ry = 0.78 (5% EtOAc/n-hexane); IR (CHCL): 3301 (sp C-H stretch), 2968 (sp2 C-H
stretch), 2918, 2856 (sp3 C-H stretch), 2116 (C=C stretch), 1669 (C=C stretch), 1441 (CH, bend),
1377 (CH5 bend), 1071 (C-O stretch; ether), 663, 629 (=C-H bend) cm’; 'H-NMR (400 MHz,
CDCly): O 5.34 (t, 1H, J = 7.0 Hz, H-2), 5.15-5.05 (m, 2H, H-6, H-10), 4.15-4.04 (m, 4H, H-1, H-1",
2.44-2.40 (m, 1H, H-3), 2.15-1.94 (m, 8H, H-4, H-5, H-8, H-9), 1.70 (s, 3H, CHs), 1.68 (s, 3H, CHa),
1.60 (s, 3H, CHa), 1.58 (s, 3H, CHa).

3.9 N5daAsIZHaNsUsENaY glycosyl bromides
(Hunsen, Long, D’Ardeune & Smith, 2005)

R? OAc R? _OAc
RH% AcBr, AcOH RH&%
AcO OAc ot AcO
o CH3OH, 0°C-1t iy
8, Rl = OAc, R2 = H 10, R = OAc, R2 = H
9, Rl = H, R2 =OAc 11, Rl = H, R2 =OAc

5UN 26 Msdauasiziiansusznau glycosyl bromides

To a solution of B—D—gtucose pentaacetate 8 (5.00 g, 0.0128 mol) or B—D—galactose pentaacetate
9 (5.00 g, 0.0128 mol) in acetic acid (30.0 mL) was cooled to 0 “C. Methanol (0.68 mL, 0.0166
mol) and acetyl bromide (2.84¢ mL, 0.0384 mol) were added dropwise, respectively. The
resulting mixture was allowed to warm to room temperature and stirred for 1.0 h. After TLC

(30% EtOAc/n-hexane) showed the completed conversion. The reaction mixture was quenched
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with cooled ag. NaHCO; (20 mL) and extracted with EtOAc (3x50 mL). The combined organic
layer was washed with brine, dried with anh. Na,SO, and then concentrated under reduce

pressure. The crude product was purified by column chromatography (30% EtOAc/n-hexane) to

give acetobromo-0OL-D-glucose 10 (4.2138 ¢, 80%) as a white solid or acetobromo-Ql-D-galactose
11 (4.5158 g, 86%) as a white solid.

3.10 wan1saAIIZHansUsENaU glycosyl bromides

1:' % 6 . . [ ]
A13199 3 LARINaNITEATIENAITUTENBU glycosyl bromides wag glycosyl azides ’

R2 _OAc R2 _OAc
R1 (0] 3.0 eq. AcBr Rl (o)
AcO OAc 3.0 eq. AcOH AcO
AcO CH3OH, 0 °C-rt AcO g,
2h
1: R'= OAc,R?=H 3: R'= OAc,R?=H
2:R'=H, R?= OAc 4: R'= H, R = OAc
. )
Entry Product Name Yield (%)
1 OAc Glucosyl bromide 80
AcO O,
AcO
AcO Br
3
2 AcO ~OAc Galactrosyl bromide 86
0]
AcO
AcO g,
4

“The reactions were carried out using glycosyl pentaacetate 1 (0.0128 mol) or galactose
pentaacetate 2 (0.0166 mol), acetyl bromide (0.0384 mol) and acetic acid (30 mL)
[b]lsolated yield

3.11 wamsﬁqmﬁﬂsaa%ﬂaﬁuaamsﬂsznau glycosyl bromides

OAc
AcO 0
AcO 1
AcO Br
10

Acetabromo-al-D-glucose (10): 80% yield (4.2138 g) as a white solid; Ry = 0.54 (40% EtOAc/n-
hexane); CAS No. 572-09-8; 1H—NI\/\R (400 MHz, CDCL,): O 6.61 (d, 1H, J = 3.5 Hz, H-1), 5.55 (t, 1H, J
= 9.5 Hz, H-3), 5.16 (t, 1H, J = 9.5 Hz, H-4), 4.83 (dd, 1H, J = 10.0, 4.0 Hz, H-2), 4.32 (d, 1H, J =
12.0 Hz, H-6a), 4.35-4.28 (m, 1H, H-5), 4.12 (d, 1H, J = 12.0 Hz, H-6b), 2.10 (s, 3H, OAc), 2.09 (s, 3H,
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OAC), 2.05 (s, 3H, OAC), 2.03 (s, 3H, OAC) ~C-NMR (100 MHz, CDCL): & 170.49 (C=0), 169.82
(C=0), 169.77 (C=0), 169.44 (C=0), 86.56 (C-1), 72.12 (C-5), 70.59, (C-3) 70.19 (C-2), 67.21 (C-4),
60.97 (C-6), 20.61 (2xCHs), 20.58 (2xCH).

AcO OAc

0]
AcO 1
AcO Br
11

Acetabromo-0l-D-galacose (11): 86% yield (4.5158 g) as a white solid; R¢ = 0.54 (40% EtOAc/n-
hexane); CAS No. 3068-32-4, 1H—N!\/\R (300 MHz, CDCls): ® 6.70 (d, 1H, J = 3.9 Hz, H-1), 5.52 (dd,
1H, J = 3.3, 1.2 Hz, H-4), 5.41 (dd, 1H, J = 10.8, 3.3 Hz, H-3), 5.05 (dd, 1H, J = 10.5, 3.9 Hz, H-2),
4.49 (t, 1H, J = 6.6 Hz, H-5), 4.19 (dd, 1H, J = 11.4, 6.3 Hz, H-6a), 4.11 (dd, 1H, J = 11.4, 6.6 Hz, H-
6b), 2.15 (s, 3H, OAC), 2.12 (s, 3H, OAC), 2.06 (s, 3H, OAC), 2.01 (s, 3H, OAC).

3.12  AISUIENIIZIANNZEY

R? _0oAc R2 OAc
Rl/&‘ NaN3 Rl/&/l\l
AcO T AcO 3

AcO 5 optlmlzatlon AcO
r
10, Rl = OAc, R2=H 12,R1=0Ac, R2=H
11, Rl = H, R2 =OAc 13, Rl =H, R2=0Ac

JUN 27 MsdaAseiansusenau glycosyl azides

To a suspension of sodium azide in ionic liquids (0.5 mL) and co-solvent including
dichloromethane, acetronitrile, dimethylformamide, dioxane, tetrahydrofuran, diethylether and
triethylamine (0.3 mL) was added additive (0.0312 ¢, 0.1216 mmol). Acetobromo-Qt-D-glucose 10
(0.0500 g, 0.1216 mmol) was added to the reaction mixture with stirring at room temperature.
The stirring was continued at room temperature for 45-120 min. After TLC showed the
completed conversion, the reaction mixture was quenched with water and extracted with EtOAc
(320 mL). The combined organic layer was washed with brine, dried with anh. Na,SQO,, filtrated
and concentrated under reduced pressure. The residue was purified by column chromatography

(20% EtOAc/n-hexane) on silica gel to give the corresponding product glycosyl azide 12.
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To find the suitable ionic liquids, azidation was employed as a reaction model. Glycosyl
bromide 10 was reacted with 5.0 equivalent of sodium azide (NaNs). Ten ionic liquids were

examined as solvent at room temperature for 45 min. The results were summaried in Table 4.

A15197 4 The optimization with several ionic Uquids[;ﬂ

OAc OAc
Aco/ﬁ‘ 5.0 eq. NaNg, ILs AZQCT&/NS
AcO 45 min., rt ¢

AcO g, AcO
10 12

Entry lonic Liquid [X] Yield (%)[b]
1 5 Br 40
2 \N@N/\/\ BF, 32
3 =/ PF, 32
i [bmim][X] OMs 36
5 «© Br 55
6 ~N DN NN BF, 32

[bdmim][X]

7 %@ Br 66
8 @N\/\/ BF, 52
PF, 43
” [bpy][X] OMs 15

“'The reactions were carried out using glycosyl bromide 10 (0.1216 mmol), sodium azide (0.6080

mmol) in ionic liquid (0.5 mL). Plsolated yield
After obtaining the highest efficient ionic liquid, optimization was further explored by
decreasing amount of sodium azide in order to find more proper condition for one-pot two-step

reaction. Various amount of sodium azide were investigated as show in Table 5.

{ S . . . . M@l
#19199 5 The optimization with various amount of sodium azide ’

OAc OAcC
Acoé% NaNg, G[bpy][Br] Aco/éé/hb
AcO 45 min., rt AcO

AcO g, AcO
10 12
Entry NaN; (eq.) Yield (%)™
1 5.0 66
2 3.0 46
3 2.0 42

“The reactions were carried out using glycosyl bromide 10 (0.1216 mmol), sodium azide (0.6080

mmol) in ionic liquid (0.5 mL). Psolated yield
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From the results, the product 12 was obtained in highest yield when using 5.0 eq. of
sodium azide (66%) was used. The reduced yield was apperred when decreaseing amount of
sodium azide to 3.0 eq. and 2.0 eq. (46% and 42%, respectively). However, the yield of product
12 was not significantly difference with 3.0 eq. and 2.0 eq. of sodium azide. Therefore to apply
for one-pot two-step reaction, 2.0 eq. of sodium azide was sufficient.

To improve the yield of product 12 using 2.0 eq. of sodium azide, a variety of co-
solvents was examined including dichloromethane (CH,Cl,), dimethylfomamide (DMF),
acetonitrile (CH;CN), dioxane, tetrahydrofuran (THF), diethylether (Et,O) and triethylamine (EtsN).
The results were summaried in Table 6 with increasing to 48 and 52% vyield when CH,Cl, and

DMF were employed, respectively.

= S . . (a]
f19719N 6 The optimization with various co-solvent "

OAc OAc
AcO o) 2.0 eg. NaN3 - ACO/é&/Ng
AcO AcO

AcO g, G[bpy][Br]_, co-solvent AcO
45 min., rt
10 12
Entry Co-solvent Yield (%)™

1 CH,CL, 48
2 CH,CN 34
3 DMF 52
a Dioxane 35
5 THF 30
6 Et,O 33
7 Et;N 39

“'The reactions were carried out using glycosyl bromide 10 (0.1216 mmol), sodium azide (0.6080

mmol) in ionic liquid (0.5 mL) and co-solvent (0.3 mL). Plsolated yield

The best solvent was DMF and CH,Cl,. Althrough CH,Cl, gave a lower yield of the desired
product 12 than DMF. But CH,Cl, is volatile solvent compared to DMF. Thus it could be easily
removed from the reaction mixture after the reaction.

To continue optimization, various additives were studied including molecular sive (MS),
sodiumsulphate anhydrous (Na,SO,), potassium carbonate (K,COs3) and silver trifluoromethane
sulfonate (AgOTf). The results were summaried in Table 7. The better yields of product 12 was
observed when of silver trifluoromethane sulfonate was used as an additive. This additive could

stimulate the reaction in shortest reaction time (45 min) compared with other additives.
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A1519% 7 The optimization with various additives”

OAc 2.0 eq. NaN3 OAc
ACO/&‘ G[bpyl[Br]. CH2CIZ ACO/é&/Ng
AcO Additive AcO
AcO gy 45 min., rt AcO
10 12
Entry Additive Time (min. Yield (%)™

1 Molecular Sieve 90 41
2 Na,SO, 120 45
3 K,CO, 120 45
4 AGOTF 45 55
5 AGOTF 45 62"
6 AGOTF 45 NR
7 AGOTF 45 NR
8 AGOTF 45 g1

“'The reactions were carried out using glycosyl bromide 10 (0.1216 mmol), sodium azide (0.6080
mmol) in ionic liquid (0.5 mL) and co-solvent (0.3 mL). “solated yield. “YUnder nitrogen gas.
[d]G[bpy][Br] was dried by Molecular sieve before used. [e]G[bpy][Br] was dried by heating at
100°C before used. [ﬂFreshLy prepared ionic liquid

For comparison, MS, Na,SO,, and K,CO; could not improve the yield of product 12 and
the reactions were took longer time. While, the better yield of 12 (55%, entry 4) was obtained
with AgOTf in short reaction time (45 min.). The yield was improved to 62% vyield under nitrogen
gas. This result indicated that dry condition was required for this reaction. Therefore, more
attempts were investigated with dry condition (entries 6-8). The result showed that no reaction
when ionic liquid G[bpyl[Br] was dried before use with molecular sive (entry 6) and heating at
100 °C (entry 7). Fortunately, the reaction was success in 81% of the desired product 12 when

freshly prepared ionic liquid was used under nitrogen gas condition.

3.13  WAYDINISHIANIENNUZEN

OAc 2.0 eq. NaNj OAc
AcO o} G[bpy][Br], CH,Cl, Aco/&/,\13

Y Br 45 min., rt

10 81% 12

5UN 28 asunanismaniigilvangay
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3.14  wan15NgaUlATeas199a9a15UsENaU glycosyl azides

OAc
Aﬁ&"‘s

AcO '

12
Azedo-0l-D-glucose (12): 81% yield (0.0735 g) as a white solid; Rs = 0.43 (40% EtOAc/n-hexane);
CAS No. 13992-25-1; 1H—N!\/\R (400 MHz, CDCly): O 5.21 (t, 1H, J = 9.5 Hz, H-3), 5.10 (t, 1H, J = 9.5
Hz, H-4), 4.95 (t, 1H, J = 9.0 Hz, H-2), 4.65 (d, 1H, J = 9.0 Hz, H-1), 4.27 (dd, 1H, J = 12.5, 4.5 Hz, H-
6a), 4.16 (dd, 1H, J = 12.5, 2.0 Hz, H-6b), 3.79 (ddd, 1H, J = 10.0, 4.5, 2.0 Hz, H-5), 2.09 (s, 3H,
OAc), 2.07 (s, 3H, OAc), 2.02 (s, 3H, OAc), 2.00 (s, 3H, OAC); 13C—NI\/\R (100 MHz, CDCL,): & 170.60
(C=0), 170.10 (C=0), 169.29 (C=0), 169.19 (C=0), 87.85 (C-1), 73.94 (C-5), 72.53 (C-3), 70.55 (C-2),
67.79 (C-4), 61.59 (C-6), 20.57 (2xCH3), 20.51 (2xCHy).

AcO  oAc
0]
Aco%’\‘s
AcO '
13
Azedo-0i-D-galacose (13): 78% yield (0.0708 g) as a white solid; Ry = 0.43 (40% EtOAc/n-
hexane); 1H—NI\/\R (400 MHz, CDCls): O 5.42 (d, 1H, J = 2.5 Hz, H-4), 5.16 (t, 1H, J = 10.0 Hz, H-3),
5.03 (dd, 1H, J = 10.0, 3.0 Hz, H-2), 4.59 (d, 1H, J = 8.5 Hz, H-1), 4.18 (dd, 1H, J = 11.0, 6.5 Hz, H-
6b), 4.14 (dd, 1H, J = 11.0, 6.0 Hz, H-6a), 4.01 (t, 1H, J = 6.5 Hz, H-5), 2.17 (s, 3H, OAc), 2.09 (s, 3H,
OAc), 2.06 (s, 3H, OAc), 1.98 (s, 3H, OAc); 13C—NMR (100 MHz, CDCl;): & 170.35 (C=0), 170.09
(C=0), 169.97 (C=0), 169.35 (C=0), 88.28 (C-1), 72.84 (C-5), 70.70 (C-3), 69.02 (C-2), 66.82 (C-4),
61.20 (C-6), 20.65 (CH3), 20.64 (CH5), 20.59 (CH5), 20.50 (CHa).
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3.15 ﬂ']'iﬁ’\‘il,ﬂ'i’wﬁa’l'ia‘léﬁuﬁ‘ acetyl carbohydrate-based surfactants

R? _OAc ) 2.0 eq. NaNs, 1.0 eq. AgOTf R? _OAc
Rj_ O [bpy][Br], CH2C|2, rt, 45 min Rl O AN
AC;% ~  AcO N/_Y\OR
AcO o i) 50 mol% Cul, TEA, [bpy][Br] AcO N=N
10, Rl = OAc, R2=H 3.0 ed. /\OR ,rt, 1.5-4.0 h 14a_g, Rl = OAc, R2=H
11, Rl = H, R2 =OAc a-g 15a-g, Rl = H, R2 = OAc

UM 29 MsduATIa1seURUS acetyl carbohydrate-based surfactants

A suspension of sodium azide (0.0158 ¢, 0.2432 mmol) in [bpyl[Br] (0.5 mL) and dried CH,CL,
(0.3 mL) was added AgOTf (0.0312 g, 0.1216 mmol). Then, acetobromo-o-D-glucose 10 or 11
(0.0500 g, 0.1216 mmol) was added to the reaction mixture with stirring under N, (gas) at room
temperature. The stirring was continued at room temperature for 45 min. After TLC showed the
completed conversion, dichloromethane was removed by rotary evaporator to obtain the
residues. Subsequently, G[bpyl[Br] (0.5 mL), triethyl amine (8.48 pL, 0.0608 mmol), copper
iodide (0.0116 g, 0.0608 mmol) and propargyl long-chain 7a-g (0.3648 mmol) were added to the
residues, respectively. The reaction mixture was continued stirring at room temperature. After
TLC showed the completed conversion (1.5-4.0 h), the reaction mixture was diluted with EtOAc
and extracted with EtOAc (3x20 mL). The combined organic layers were washed with brine,
dried over with anh. Na,SOy, filtrated and concentrated under reduced pressure. The residues
were purified by column chromatography on silica gel to give the corresponding carbohydrate-

based surfactant products 14a-g and 15a-g.
*For the recycle step, ionic liquid layer from first cycle was repeated reuse for four times with

the same procedure by adding substrates, except copper iodide, following the general

procedure
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3.16 wamsé’amsﬂzﬁmsaqﬁué acetyl carbohydrate-based surfactants

A5197 8 One-pot two step reaction for the synthesis of derivatives 14a—g[a]

OAc i) NaNg, AgOTf, G[bpy][Br] OAc
AcO_ O CHoCl 11, TL= 45 min __ ACO_ 0 N/\/\OR
> \
AcO gy ii) Cu(l), EtzN, G[bpy][Br] AcO  N7N
a-g, T2, rt
10 9 14a-g
R = long-chain hydrocarbon
Entry Product T2 (h) Yield (%)™
1 OAc 1.50 76
AcO & NN T
AcO N/vo
AcO N=N 143
2 OAc 2.00 81
o)
AcO W
AcO N\/Y\O 5
AcO N=N 14b
3 OAc 3.00 65
AcO O W
AcO I\!/Y\O 1n
AcO N=N "
C
q OAc 2.00 75
ACO O /W
AcO N o,
AcO N=N 144
5 OAc 2.50 62
AcO O
AcO N/Y\O 4 |
AcO N=N
14e 6
6 OAc 2.25 65
O /\)\/\)\
AcO
AcO N—N 148
7 OAc 2.50 68
AcO O AN W/\)\
AcO N=N 14g

[a]Step-lz The reactions were carried out with glycosyl bromide 10 (0.1216 mmol), sodium azide
(0.6080 mmol) in G[bpyl[Br] (0.5 mL) and co-solvent (0.3 mL).Step-2: Copper iodide (0.0608
mmol, alkyne (0.3648 mmol), triethylamine (0.0608 mmol) in G[bpyl[Br] (0.5 mL). "hsolated
yield.
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a5l 9 One-pot two step reaction for the synthesis of derivatives 15a-g[a]

AcO ~OAc i) NaNs, AgOTf, G[bpy][Br] AcO ~OAc
o : o
H,Cl,, rt, T1 = 4
ACO C 2C 2, I'L, 5 min . AcO ’\\I/Y\OR

AcO g, i) Cu(l), EtzN, G[bpy][Br] AcO  N7N
a-g, T2, rt
11 J 15a-g
R = long-chain hydrocarbon
Entry Product T2 (h) Yield (%)™
1 AcO _~OAc 1.50 78
O NN
AcO N/Yo
AcO N=N 153
2 AcO _OAc 2.00 65
o)
ACO N/Y\O/W
AcO N=N
15b
3 AcO ~OAc 4.00 58
O /W
AcO N/Y\O 1
AcO N=N
15c¢c
il AcO ~OAc 2.00 63
o) Pz
AN /W\/
AcO N/Yo .
AcO N=N 15
5 AcO ~OAc 2.50 62
0
N
AcO N/Y\O 4 |
AcO N=N
15e 6
6 AcO ~OAc 2.75 71
Q /\)\/\)\
ACQ%NMO
A =N
cO 15f
7 AcO _~OAc 3.00 69
o A A
XN
AcO N=N
159

[a]Step-lz The reactions were carried out with glycosyl bromide 10 (0.1216 mmol), sodium azide
(0.6080 mmol) in G[bpyl[Br] (0.5 mL) and co-solvent (0.3 mL).Step-2: Copper iodide (0.0608
mmol, alkyne (0.3648 mmol), triethylamine (0.0608 mmol) in G[bpyl[Br] (0.5 mL). "hsolated
yield.
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3.17 wamsﬂqa‘nﬂﬂiaa%ﬁwaamiagﬁué acetyl carbohydrate-based surfactants

OAc
AcO 0 1 3' 5'
C /\/\/\/\
AcO NMO
AcO T N=N

14a

4-(Octyloxymethyl)-1-(2,3,4,6-tetra-O-acety|-B-D-glucopyranosy)-1H-[1,2,3]triazole (14a):
76% yield (0.0500 ¢) as a white solid; [OL]D31 -17.50 (c 1.02, CHCl3); mp. 82-84 OC; Re = 0.33 (40%
EtOAc/n-hexane); IR (CHCls): 3094 (triazoly-H stretch), 2926, 2853 (sp3 C-H stretch), 1745 (C=0
stretch; esters), 1440 (CH, bend), 1366 (CH; bend), 1210 (C-O stretch; esters), 1035 (C-O stretch;
ether) cm ; "H-NMR (400 MHz, CDCly): & 7.75 (s, 1H, triazolyl-H), 5.87 (d, 1H, J = 8.5 Hz, H-1), 5.46-
5.37 (m, 2H, H-3, H-4), 5.22 (t, 1H, J = 9.5 Hz, H-2), 4.60 (s, 2H, H-3"), 4.28 (dd, 1H, J = 12.5, 5.0 Hz,
H-6a), 4.12 (dd, 1H, J = 12.5, 2.0 Hz, H-6b), 3.99 (ddd, 1H, J = 10.0, 5.0, 2.0 Hz, H-5), 3.48 (t, 2H, J =
7.0 Hz, H-5"), 2.06 (s, 3H, OAc), 2.05 (s, 3H, OAC), 2.01 (s, 3H, OAc), 1.86 (s, 3H, OAc), 1.58 (quint, 2H,
J = 7.0 Hz, H-6"), 1.36-1.19 (m, 10H, 5xCH,), 0.85 (t, 3H, J = 7.0 Hz, CH>); 13C—N!\/\R (100 MHz, CDCly):
O 170.45 (C=0), 169.86 (C=0), 169.31 (C=0), 168.85 (C=0), 146.32 (C-2), 120.62 (C-1"), 85.65 (C-1),
75.03 (C-3"), 72.65 (C-5), 70.95 (C-3), 70.26 (C-2), 67.67 (C-4), 64.08 (C-5"), 61.52 (C-6), 31.76 (CH,),
29.57 (CH,), 29.37 (CH,), 29.17 (CH,), 26.04 (CH,), 22.58 (CH,), 20.61 (COCH,), 20.48 (COCH,), 20.45
(COCHs), 20.11 (COCHs), 14.03 (CH3); HRMS (ESI) m/z: caled for CysHs9N5O;0Na [M+Na]™ 564.2533,
found 564.2543.

OAc
AcO 0 NG
O N/y\o/\/\/\/\/\/\

Aco ' N=N

14b

4-(Dodecyloxymethyl)-1-(2,3,4,6-tetra-O-acetyl-B-D-glucopyranosyl)-1H-[1,2,3]triazole  (14b):
81% yield (0.0589 g) as a white solid; [ot],” -12.80 (¢ 1.00, CHCls); mp. 83-86 °C; Ry = 0.33 (40%
FtOAc/n-hexane); IR (CHCly): 3092 (triazoly-H stretch), 2919, 2850 (sp3 C-H stretch), 1745 (C=0
stretch; esters), 1465, 1440 (CH, bend), 1366 (CH; bend), 1210 (C-O stretch; esters), 1035 (C-O
stretch; ether) cm ™ H-NMR (400 MHz, CDCL): & 7.76 (s, 1H, triazolyl-H), 5.87 (d, 1H, J = 8.5 Hz, H-
1), 5.47-5.38 (m, 2H, H-3, H-4), 5.23 (t, 1H, J = 9.5 Hz, H-2), 4.61 (s, 2H, H-3"), 4.29 (dd, 1H, J = 12.5,
5.0 Hz, H-6a), 4.14 (dd, 1H, J = 12.5, 2.0 Hz, H-6b), 3.99 (ddd, 1H, J = 10.0, 5.0, 2.0 Hz, H-5), 3.49 (t,
2H, J = 7.0 Hz, H-5"), 2.08 (s, 3H, OAc), 2.06 (s, 3H, OAc), 2.02 (s, 3H, OAc), 1.87 (s, 3H, OAc), 1.59
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(quint, 2H, J = 7.0 Hz, H-6'), 1.37-1.20 (m, 18H, 9xCH,), 0.87 (t, 3H, J = 7.0 Hz, CH>); 13C—N!\/\R (100
MHz, CDCly): & 170.48 (C=0), 169.90 (C=0), 169.34 (C=0), 168.89 (C=0), 146.37 (C-2"), 120.63 (C-1"),
85.71 (C-1), 75.10 (C-3"), 72.70 (C-5), 71.02 (C-3), 70.28 (C-2), 67.71 (C-4), 64.12 (C-5'), 61.55 (C-6),
31.89 (CH,), 29.64 (CH,), 29.61 (3xCH,), 29.57 (CH,), 29.48 (CH,), 29.33 (CH,), 26.09 (CH,), 22.66
(CH,), 20.65 (COCHs), 20.51 (COCH3), 20.49 (COCH,), 20.16 (COCHs), 14.09 (CHs); HRMS (ESI) m/z
caled for CygHq7N504oNa [M+Na]" 620.3159, found 620.3165.

OAc

1 3' 5'
AcO Q
Accm{'\‘vo

AcO N=N

14c

4-(Octadecyloxymethyl)-1-(2,3,4,6-tetra-O-acetyl-B-D-glucopyranosyl)-1H-[1,2,3]triazole
(14c): 65% yield (0.0539 ¢) as a pale yellow solid; [OL]D31 -12.84 (c 1.00, CHCl3); mp. 86-88 OC; Re =
0.43 (40% EtOAc/n-hexane); IR (CHCls): 3074 (triazoly-H stretch), 2918, 2850 (sp3 C-H stretch),
1745 (C=0 stretch; esters), 1465 (CH, bend), 1365 (CH; bend), 1217 (C-O stretch; esters), 1034 (C-
O stretch; ether) cm_l; "H-NMR (400 MHz, CDCls): & 7.76 (s, 1H, triazolyl-H), 5.87 (d, 1H, J = 8.5 Hz,
H-1), 5.48-5.37 (m, 2H, H-3, H-4), 5.23 (t, 1H, J = 9.0 Hz, H-2), 4.61 (s, 2H, H-3"), 4.29 (dd, 1H, J =
12.5, 5.0 Hz, H-6a), 4.14 (dd, 1H, J = 12.5, 1.5 Hz, H-6b), 3.99 (ddd, 1H, J = 9.5, 5.0, 1.5 Hz, H-5),
3.49 (t, 2H, J = 7.0 Hz, H-5'), 2.08 (s, 3H, OAc), 2.06 (s, 3H, OAc), 2.02 (s, 3H, OAc), 1.87 (s, 3H,
OAc), 1.59 (quint, 2H, J = 7.0 Hz, H-6'), 1.40-1.15 (m, 30H, 15xCH,), 0.87 (t, 3H, J = 7.0 Hz, CHa);
PC.NMR (100 MHz, CDCLy): & 170.45 (C=0), 169.87 (C=0), 169.31 (C=0), 168.86 (C=0), 146.33 (C-
2, 120.63 (C-1'), 85.68 (C-1), 75.06 (C-3"), 72.67 (C-5), 70.98 (C-3), 70.27 (C-2), 67.69 (C-4), 64.09 (C-
5, 61.53 (C-6), 31.88 (CH,), 29.65 (9xCH,), 29.60 (CH,), 29.56 (CH,), 29.46 (CH,), 29.31 (CH,), 26.07
(CH,), 22.64 (CH,), 20.62 (COCHs;), 20.49 (COCH,), 20.46 (COCHs), 20.13 (COCH,), 14.07 (CH3); HRMS
(ESI) m/z calcd for Cs5HsoN50;oNa [M+Na]" 704.4098, found 704.4093.

OAc
AcO Q PP °
N N P
AcO N/_Y\O 14"
AcO ' N=N

14d
4-[(Undec-10-enyloxy)methyl]-1-(2,3,4,6-tetra-O-acetyl-f3-D-glucopyranosyl)-1H-
[1,2,3]triazole (14d): 75% vyield (0.0532 g) as a colorless oil; [OL]D31 -17.41 (c 1.00, CHCLy); Rr =
0.34 (40% EtOAc/n-hexane); IR (CHCls): 3143 (triazoly-H stretch), 2971 (sp2 C-H stretch), 2935,
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2901 (sp3 C-H stretch), 1755 (C=0 stretch; esters), 1577 (C=C stretch), 1434 (CH, bend), 1369 (CH;
bend), 1226 (C-O stretch; esters), 1040 (C-O stretch: ether) cm ' H-NMR (300 MHz, CDCl,): O 7.76
(s, 1H, triazolyl-H), 5.87 (d, 1H, J = 9.0 Hz, H-1), 5.81 (ddt, 1H, J = 17.0, 10.0, 6.9, H-14"), 5.48-5.38
(m, 2H, H-3, H-4), 5.27-5.20 (m, 1H, H-2), 4.99 (dm, 1H, J = 17.0 Hz, H-15'3), 4.92 (dm, 1H, J = 10.0
Hz, H-15'0), 4.62 (s, 2H, H-3"), 4.30 (dd, 1H, J = 12.6, 4.8 Hz, H-6a), 4.14 (dd, 1H, J = 12.4, 1.8 Hz,
H-6b), 3.99 (ddd, 1H, J = 10.1, 4.8, 2.1 Hz, H-5), 3.50 (t, 2H, J = 6.6 Hz, H-5'), 2.09 (s, 3H, OAc), 2.07
(s, 3H, OAc), 2.03 (s, 3H, OAc), 1.88 (s, 3H, OAc), 2.11-2.00 (m, 2H, H-13"), 1.55-1.50 (m, 2H, H-6"),
1.45-1.23 (m, 12H, 6xCHy); C-NMR (100 MHz, CDCL): & 170.17 (C=0), 169.61 (C=0), 169.11
(C=0), 168.57 (C=0), 146.04 (C-2'), 138.89 (C-14"), 120.54 (C-1"), 113.88 (C-15"), 85.34 (C-1), 74.70
(C-3"), 72.45 (C-5), 70.62 (C-3), 70.12 (C-2), 67.51 (C-4), 63.84 (C-5"), 61.35 (C-6), 33.51 (CH,), 29.36
(CH,), 29.22 (CH,), 29.17 (CH,), 29.13 (CH,), 28.82 (CH,), 28.63 (CH,), 25.81 (CH,), 20.37 (COCH,),
20.26 (COCH,), 20.22 (COCH,), 19.87 (COCH,): HRMS (ESI) m/z calcd for CrsHasNsOyoNa [M+Na]’
604.2846, found 604.2845.

OAc 1
35 13'
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14e

4-[[(2)-octadec-9-enyloxylmethyl]-1-(2,3,4,6-tetra-O-acetyl|-B-D-glucopyranosyl)-1H-

[1,2,3]triazole (14e): 62% yield (0.0513 g) as a white solid; [y -14.79 (c 1.01, CHCL,); mp. 78-
80 oC; Rr = 0.34 (40% EtOAc/n-hexane); IR (CHCl;): 3069 (triazoly-H stretch), 2920 (sp2 C-H
stretch), 2852 (Sp3 C-H stretch), 1745 (C=0 stretch; esters), 1455 (CH, bend), 1365 (CH; bend),
1218 (C-O stretch; esters), 1034 (C-O stretch; ether) cm_l; "H-NMR (400 MHz, CDCl,): O 7.75 (s, 1H,
triazolyl-H), 5.87 (d, 1H, J = 9.0 Hz, H-1), 5.47-5.40 (m, 2H, H-3, H-4), 5.34 (brt, 2H, J = 5.5 Hz,
CH=CH), 5.23 (t, 1H, J = 9.5 Hz, H-2), 4.61 (s, 2H, H-3"), 4.29 (dd, 1H, J = 12.5, 5.0 Hz, H-6a), 4.14
(dd, 1H, J = 12.5, 2.0 Hz, H-6b), 3.99 (ddd, 1H, J = 10.0, 5.0, 2.0 Hz, H-5), 3.49 (t, 2H, J = 7.0 Hz, H-
5, 2.08 (s, 3H, OAc), 2.06 (s, 3H, OAc), 2.02 (s, 3H, OAc), 1.87 (s, 3H, OAc), 2.04-1.96 (m, 4H,
CH,CH=CHCH,), 1.59 (quint, 2H, J = 7.0 Hz, H-6"), 1.37-1.23 (m, 22H, 11xCH,), 0.87 (t, 3H, J = 7.0
Hz, CHy); “C-NMR (100 MHz, CDCL): 8 170.43 (C=0), 169.85 (C=0), 169.30 (C=0), 168.84 (C=0),
146.31 (C-2'), 129.89 (C-13"), 129.78 (C-14"), 120.61 (C-1"), 85.66 (C-1), 75.05 (C-3"), 72.66 (C-5),
70.96 (C-3), 70.26 (C-2), 67.68 (C-4), 64.09 (C-5'), 61.52 (C-6), 31.85 (CH,), 29.71 (2xCH,), 29.58
(CH,), 29.86 (CH,), 29.43 (2xCH,), 29.26 (2xCH,), 29.22 (CH,), 27.15 (2xCH,), 26.05 (CH,), 22.62
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(CH,), 20.61 (COCH5), 20.48 (COCH3), 20.45 (COCH3), 20.11 (COCHs), 14.05 (CHs); HRMS (ESI) m/z
calcd for Cs5Hs7N3040Na [M+Na]" 702.3942, found 702.3940.

OAc
AcO Q A 2 > — —
AC%NMO 6' 10'
Aco ' N=N
14f

4-[[(E)-3,7-dimethylocta-2,6-dienyloxyImethyl]-1-(2,3,4,6-tetra-O-acety|-B-D-
glucopyranosyl)-1H-[1,2,3]triazole (14f): 65% yield (0.0447 ¢) as a white solid; [OL]D29 -11.30 (c
1.00, CHCls); mp. 58-59 OC; Rr = 0.36 (40% EtOAc/n-hexane); IR (CHCLy): 3138 (triazoly-H stretch),
2967 (sp2 C-H stretch), 2935, 2853 (sp3 C-H stretch), 1745 (C=0 stretch; esters), 1638, 1563 (C=C
stretch), 1420 (CH, bend), 1369 (CH; bend), 1226 (C-O stretch; esters), 1040 (C-O stretch; ether)
cm ' "H-NMR (400 MHz, CDCLy): O 7.78 (s, 1H, triazolyl-H), 5.87 (d, 1H, J = 8.5 Hz, H-1), 5.47-5.38
(m, 2H, H-3, H-4), 5.37 (brt, 1H, J = 7.0 Hz, H-6"), 5.23 (t, 1H, J = 9.5 Hz, H-2), 5.08 (brt, 1H, J = 7.0
Hz, H-10", 4.61 (s, 2H, H-3"), 4.28 (dd, 1H, J = 12.5, 5.0 Hz, H-6a), 4.13 (dd, 1H, J = 12.5, 2.0 Hz, H-
6b), 4.07 (d, 2H, J = 7.0 Hz, H-5'), 3.99 (ddd, 1H, J = 10.0, 5.0, 2.0 Hz, H-5), 2.08 (s, 3H, OAc), 2.06
(s, 3H, OAQ), 2.03 (s, 3H, OAC), 1.87 (s, 3H, OAc), 2.13-2.00 (m, 4H, H-8', H-9"), 1.67 (s, 3H, CHs), 1.66
(s, 3H, CH,), 1.59 (s, 3H, CHs): "C-NMR (100 MHz, CDCLy): & 170.55 (C=0), 169.95 (C=0), 169.39
(C=0), 168.95 (C=0), 146.30 (C-2"), 141.16 (C-7"), 131.73 (C-11), 123.92 (C-10"), 120.81 (C-1'), 120.18
(C-6"), 85.72 (C-1), 75.05 (C-3)), 72.68 (C-5), 70.30 (C-3), 67.68 (C-2), 66.98 (C-4), 63.10 (C-5'), 61.55
(C-6), 39.62 (CH,), 26.36 (CH,), 25.70 (CH5), 20.69 (COCH3), 20.55 (2xCOCHs), 20.20 (COCH3), 17.70
(CH,), 16.50 (CH5); HRMS (ESI) m/z calcd for CorHsoN;040Na [M+Na]” 588.2533, found 588.2518.

OAc

13 5'
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4-[[(2E,6E)-3,7,1 1-trimethyldodeca-2,6,10-trienyloxy]methyl]—1-(2,3,4,6-tetra-O—acetyl—B-D-

glucopyranosyl)-1H-[1,2,3]triazole (14g): 68% yield (0.0524 g) as a white solid; [OL]D31 -17.77 (¢
1.00, CHCLly); mp. 68-69 OC; Rr = 0.35 (40% EtOAc/n-hexane); IR (CHCLy): 3138 (triazoly-H stretch),
2958 (sp2 C-H stretch), 2932, 2853 (sp3 C-H stretch), 1756 (C=0O stretch; esters), 1578 (C=C
stretch), 1437 (CH, bend), 1369 (CH; bend), 1224 (C-O stretch; esters), 1040 (C-O stretch; ether)
cm’; 'H-NMR (400 MHz, CDCL): 8 7.77 (s, 1H, triazolyl-H), 5.87 (d, 1H, J = 8.5 Hz, H-1), 5.47-5.39
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(m, 2H, H-3, H-4), 5.37 (t, 1H, J = 7.0 Hz, H-6)), 5.23 (t, 1H, J = 9.5 Hz, H-2), 5.14-5.05 (m, 2H, H-10',
H-14"), 4.61 (s, 2H, H-3"), 4.28 (dd, 1H, J = 12.5, 5.0 Hz, H-6a), 4.13 (d, 1H, J = 12.5 Hz, H-6b), 4.07
(d, 2H, J = 6.5 Hz, H-5"), 3.99 (ddd, 1H, J = 10.0, 5.0, 2.0 Hz, H-5), 2.08 (s, 3H, OAc), 2.06 (s, 3H,
OAQ), 2.02 (s, 3H, OAc), 1.87 (s, 3H, OAc), 2.19-1.93 (m, 8H, H-8', H-9', H-12', H-13"), 1.67 (s, 6H,
2xCHs), 1.59 (s, 6H, 2xCH). HRMS (ESI) m/z calcd for Cs,Ha7N5O1oNa [M+Na]™ 656.3159, found
656.3164.

o g 5'
N/y\o/\/\/\/\

AcO 1 N=N

AcO

15a

4-(Octyloxymethyl)-1-(2,3,4,6-tetra-O-acety|-B-D-galactopyranosyl)-1H-[1,2,3]triazole  (15a):
78% yield (0.0514 g) as a white solid; [oly -2.56 (¢ 1.00, CHCly); mp. 68-67 °C; Ry = 0.34 (40%
EtOAc/n-hexane); IR (CHCLy): 3094 (triazoly-H stretch), 2929, 2855 (sp3 C-H stretch), 1749, 1733
(C=0 stretch; esters), 1456 (CH, bend), 1366 (CH; bend), 1214 (C-O stretch; esters), 1045 (C-O
stretch; ether) cm 3 "H-NMR (400 MHz, CDCL,): & 7.83 (s, 1H, triazolyl-H), 5.83 (d, 1H, J = 9.0 Hz,
H-1), 5.56 (t, 1H, J = 10.0 Hz, H-4), 5.54 (d, 1H, J = 3.5 Hz, H-3), 5.23 (dd, 1H, J = 10.0, 3.5 Hz, H-2),
4.62 (s, 2H, H-3"), 4.24-4.09 (m, 3H, H-5, H-6), 3.49 (t, 2H, J = 6.5 Hz, H-5'), 2.21 (s, 3H, OAc), 2.04
(s, 3H, OAC), 2.00 (s, 3H, OAc), 1.88 (s, 3H, OAc), 1.60 (quint, 2H, J = 7.0 Hz, H-6"), 1.37-1.23 (m,
10H, 5xCH,), 0.86 (t, 3H, J = 6.5 Hz, CHs); _C-NMR (100 MHz, CDCLy): & 170.23 (C=0), 169.87
(C=0), 169.71 (C=0), 168.94 (C=0), 146.27 (C-2"), 120.82 (C-1"), 86.18 (C-1), 73.89 (C-3"), 70.85 (C-5),
70.74 (C-3), 67.82 (C-2), 66.84 (C-4), 64.04 (C-5"), 61.15 (C-6), 31.70 (CH,), 29.51 (CH,), 29.32 (CH,),
29.12 (CH,), 25.99 (CH,), 22.53 (CH,), 20.53 (2xCOCH,), 20.38 (COCHS,), 20.16 (COCHs), 13.98 (CH,);
HRMS (ESI) m/z calcd for CpsHaoNsOgoNa [M+Nal' 564.2533, found 564.2547.

0 1 3' 5'
I N NP NP
AcO N/_y\o
AcO ' N=N
15b

4-(Dodecyloxymethyl)-1-(2,3,4,6-tetra-O-acety|-3-D-galactopyranosyl)-1H-[1,2,3]triazole

(15b): 65% yield (0.0472 g) as a white solid; [ot],” -1.99 (¢ 1.00, CHCL); mp. 72-73 °C; Ry = 0.33
(40% EtOAc/n-hexane); IR (CHCls): 3094 (triazoly-H stretch), 2919, 2850 (sp3 C-H stretch), 1748,
1736 (C=0 stretch; esters), 1456 (CH, bend), 1366 (CH; bend), 1215 (C-O stretch; esters), 1041 (C-
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O stretch; ether) Cmfl; "H-NMR (400 MHz, CDCly): O 7.81 (s, 1H, triazolyl-H), 5.83 (d, 1H, J = 9.0 Hz,
H-1), 5.55 (t, 1H, J = 10.0 Hz, H-4), 5.53 (d, 1H, J = 3.5 Hz, H-3), 5.23 (dd, 1H, J = 10.0, 3.5 Hz, H-2),
4.62 (s, 2H, H-3), 4.24-4.07 (m, 3H, H-5, H-6), 3.49 (t, 2H, J = 6.5 Hz, H-5)), 2.21 (s, 3H, OAc), 2.04
(s, 3H, OAc), 2.00 (s, 3H, OAc), 1.88 (s, 3H, OAc), 1.59 (quint, 2H, J = 6.5 Hz, H-6'), 1.37-1.23 (m,
18H, 9xCH,), 0.86 (t, 3H, J = 6.5 Hz, CHs); PCNMR (100 MHz, CDCly): O 170.31 (C=0), 169.94
(C=0), 169.78 (C=0), 169.02 (C=0), 146.24 (C-2"), 120.75 (C-1"), 86.21 (C-1), 73.96 (C-3'), 70.96 (C-5),
70.81 (C-3), 67.83 (C-2), 66.86 (C-4), 64.12 (C-5), 61.19 (C-6), 31.88 (CH,), 29.63 (CH,), 29.59
(3xCH,), 29.56 (CH,), 29.47 (CH,), 29.31 (CH,), 26.70 (CH,), 22.65 (CH,), 20.61 (2xCOCH,), 20.46
(COCH5), 20.24 (COCHs), 14.08 (CHs); HRMS (ESI) m/z calcd for CpoHeNsOioNa [M+Na]” 620.3159,
found 620.3154.

4-(Octadecyloxymethyl)-1-(2,3,4,6-tetra-O-acety|-B-D-galactopyranosyl)-1H-[1,2,3]triazole
(15¢): 58% yield (0.0481 g) as a white solid; [OL]D31 -2.73 (c 1.00, CHCl3); mp. 72-74 OC; Rr=0.43
(40% EtOAc/n-hexane); IR (CHCL,): 3094 (triazoly-H stretch), 2918, 2850 (sp3 C-H stretch), 1749,
1736 (C=0 stretch; esters), 1457 (CH, bend), 1366 (CH; bend) 1216 (C-O stretch; esters), 1040 (C-
O stretch; ether) cmfl; "H-NMR (400 MHz, CDCL,): 0 7.81 (s, 1H, triazolyl-H), 5.83 (d, 1H, J = 9.0 Hz,
H-1), 5.56 (d, 1H, J = 10.0 Hz, H-4), 5.54 (d, 1H, J = 3.0 Hz, H-3), 5.24 (dd, 1H, J = 10.0, 3.5 Hz, H-
2), 4.62 (s, 2H, H-3"), 4.25-4.09 (m, 3H, H-5, H-6), 3.49 (t, 2H, J = 7.0 Hz, H-5'), 2.21 (s, 3H, OAQ),
2.04 (s, 3H, OAC), 2.00 (s, 3H, OAc), 1.88 (s, 3H, OAc), 1.60 (quint, 2H, J = 6.5 Hz, H-6"), 1.38-1.19
(m, 30H, 15xCH,), 0.87 (t, 3H, J = 7.0 Hz, CH,), 13C—Nf\/\R (100 MHz, CDCly): 0 170.18 (C=0), 169.83
(C=0), 169.66 (C=0), 168.90 (C=0), 146.12 (C-2"), 120.68 (C-1"), 86.06 (C-1), 73.83 (C-3"), 70.82 (C-5),
70.70 (C-3), 67.81 (C-2), 66.83 (C-4), 64.00 (C-5), 61.12 (C-6), 31.78 (CH,), 29.55 (9xCH,), 29.49
(CH,), 29.46 (CH,), 29.36 (CH,), 29.21 (CH,), 25.97 (CH,), 22.54 (CH,), 20.48 (2xCOCHs), 20.33
(COCH), 20.10 (COCH), 13.97 (CH5); HRMS (ESI) m/z calcd for CssHsgNsOjoNa [M+Na]™ 704.4098,
found 704.4107.
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4-[(Undec-10-enyloxy)methyl]-1-(2,3,4,6-tetra-O-acetyl-f-D-galactopyranosyl)-1H-
[1,2,3]triazole (15d): 63% yield (0.0446 ) as a colorless oil; [0, -2.71 (¢ 1.00, CHCly); R, = 0.34
(40% EtOAc/n-hexane); IR (CHCLly): 3094 (triazoly-H stretch), 2921, 2852 (sp3 C-H stretch), 1749
(C=0 stretch; esters), 1455 (CH, bend), 1367 (CH; bend), 1215 (C-O stretch; esters), 1040 (C-O
stretch; ether) cm; 'H-NMR (800 MHz, CDCL,): & 7.82 (s, 1H, triazolyl-H), 5.83 (d, 1H, J = 9.0 Hz,
H-1), 5.80 (ddt, 1H, J = 17.0, 10.0, 7.0 Hz, H-14"), 5.55 (t, 1H, J = 10.0 Hz, H-4), 5.54 (d, 1H, J = 3.5
Hz, H-3) 5.23 (dd, 1H, J = 10.0, 3.5 Hz, H-2), 4.97 (brd, 1H, J = 17.0 Hz, H-15'a), 4.91 (brd, 1H, J =
10.0 Hz, H-15'b), 4.62 (s, 2H, H-3"), 4.24-4.07 (m, 3H, H-5, H-6), 3.49 (t, 2H, J = 6.5 Hz, H-5'), 2.21 (s,
3H, OAc), 2.04 (s, 3H, OAc), 2.00 (s, 3H, OAc), 1.88 (s, 3H, OAc), 2.05-1.99 (m, 2H, H-13'), 1.59
(quint, 2H, J = 7.0 Hz, H-6), 1.41-1.23 (m, 12H, 6xCH,); “C-NMR (100 MHz, CDCLy): & 170.27 (C=0),
169.90 (C=0), 169.75 (C=0), 168.99 (C=0), 146.20 (C-2'), 139.15 (C-14'), 120.73 (C-1"), 114.05 (C-
15", 86.17 (C-1), 73.93 (C-3), 70.90 (C-5), 70.78 (C-3), 67.82 (C-2), 66.84 (C-4), 64.09 (C-5"), 61.16 (C-
6), 33.73 (CHy), 29.55 (CH,), 29.44 (CH,), 29.39 (CH,), 29.36 (CH,), 29.04 (CH,), 28.85 (CH,), 26.02
(CH,), 20.58 (2xCOCHs,), 20.43 (COCH,), 20.20 (COCH,); HRMS (ESI) m/z calcd for CogHasNsOoNa
[!\/l-kNa]+ 604.2846, found 604.2842.

AcO OAc
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4-[[(2)-octadec-9-enyloxylmethyl]-1-(2,3,4,6-tetra-O-acetyl|-B-D-galacto-pyranosyl)-1H-

[1,2,3]triazole (15€): 62% vield (0.0513 g) as a white solid; [al,” -3.03 (c 1.00, CHCL); mp. 71-72
oC; Rr = 0.35 (40% EtOAc/n-hexane); IR (CHCl,): 3094 (triazoly-H stretch), 2921, 2852 (sp3 C-H
stretch), 1749, 1734 (C=0 stretch; esters), 1456 (CH, bend), 1366 (CH; bend), 1215 (C-O stretch;
esters), 1045 (C-O stretch; ether) cm 5 'H-NMR (400 MHz, CDCLy): & 7.82 (s, 1H, triazolyl-H), 5.83
(d, 1H, J = 9.0 Hz, H-1), 5.55 (d, 1H, J = 10.0 Hz, H-4), 5.54 (d, 1H, J = 3.5 Hz, H-3), 5.39-5.28 (m,
2H, CH=CH), 5.23 (dd, 1H, J = 10.0, 3.5 Hz, H-2), 4.62 (s, 2H, H-3"), 4.24-4.09 (m, 3H, H-5, H-6), 3.49
(t, 2H, J = 6.5 Hz, H-5'), 2.21 (s, 3H, OAc), 2.04 (s, 3H, OAc), 2.00 (s, 3H, OAc), 1.89 (s, 3H, OAQ),
2.03-1.95 (m, 4H, CH,CH=CHCH,), 1.59 (quint, 2H, J = 6.5 Hz, H-5"), 1.37-1.22 (m, 22H, 11xCH,),
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0.87 (t, 3H, J = 6.5 Hz, CHy); "C-NMR (100 MHz, CDCL,): & 170.36 (C=0), 169.98 (C=0), 169.83
(C=0), 169.07 (C=0), 146.26 (C-2), 129.95 (C-13"), 129.83 (C-14'), 120.80 (C-1), 86.25 (C-1), 74.00
(C-3), 70.99 (C-5), 70.84 (C-3), 67.86 (C-2), 66.89 (C-4), 64.15 (C-5, 61.22 (C-6), 31.90 (CH,), 29.77
(2xCHy), 29.63 (CH,), 29.52 (CH,), 29.50 (CH,), 29.48 (CH,), 29.32 (2xCH,), 29.28 (CH,), 27.21
(2xCH,), 26.11 (CH,), 22.68 (CH,), 20.65 (2xCOCHs), 20.50 (COCH5), 20.28 (COCH), 14.12 (CH,);
HRMS (ESI) m/z calcd for CssHsyNsO5Na [M+Na]” 702.3942, found 702.3948.

AcO  OAc
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4-[[(E)-3,7-dimethylocta-2,6-dienyloxylmethyl]-1-(2,3,4,6-tetra-O-acetyl-3-D-
galactopyranosyl)-1H-[1,2,3]triazole (15f): 71% vyield (0.0488 ¢) as a white solid; [OL]D31 3.14 (c
1.00, CHCly); mp. 71-72 OC; Rr = 0.36 (40% EtOAc/n-hexane); IR (CHCLy): 3094 (triazoly-H stretch),
2919, 2850 (sp3 C-H stretch), 1747, 1735 (C=0 stretch; esters), 1456 (CH, bend), 1376, 1366 (CH,
bend), 1215 (C-O stretch; esters), 1041 (C-O stretch; ether) cm_l; "H-NMR (400 MHz, CDCl,): O 7.84
(s, 1H, triazolyl-H), 5.84 (d, 1H, J = 8.5 Hz, H-1), 5.60-5.50 (m, 2H, H-3, H-4), 5.38 (brt, 1H, J = 7.0
Hz, H-6'), 5.25 (dd, 1H, J = 12.0, 3.3 Hz, H-2), 5.10 (brt, 1H, J = 7.0 Hz, H-10"), 4.65 (s, 2H, H-3"),
4.24-4,10 (m, 5H, H-5, H-6, H-5"), 2.22 (s, 3H, OAC), 2.05 (s, 3H, OAC), 2.03 (s, 3H, OAC), 1.90 (s, 3H,
OAC), 1.67 (s, 3H, 2xCHs), 1.60 (s, 3H, CH): "C-NMR (100 MHz, CDCLy): & 170.25 (C=0), 169.88
(C=0), 169.73 (C=0), 168.96 (C=0), 146.17 (C-2"), 140.98 (C-7'), 131.61 (C-11), 123.84 (C-10),
120.78 (C-1Y), 120.18 (C-6"), 86.13 (C-1), 73.86 (C-3), 70.74 (C-5), 67.83 (C-3), 66.86 (C-2), 66.83 (C-
4), 63.09 (C-5'), 61.16 (C-6), 39.53 (CH,), 26.27 (CH,), 25.59 (CH5), 20.54 (2xCOCH5), 20.40 (COCHS,),
20.17 (COCHs), 17.59 (CHs), 16.39 (CHs): HRMS (ESI) m/z calcd for CyHsoNsOyNa [M+Na]®
588.2533, found 588.2537.

AcO OAc
0 " 3 5
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159
4-[[(2E,6E)-3,7,11-trimethyldodeca-2,6,10-trienyloxylmethyll-1-(2,3,4,6-tetra-O-acety|-B-D-
galactopyranosyl)-1H-[1,2,3]triazole (159): 69% vyield (0.0532 g) as a white solid,; [OL]D31 -6.62 (c
1.01, CHCls); mp. 60-61 °c Rr = 0.35 (40% EtOAc/n-hexane); IR (CHCly): 3094 (triazoly-H stretch),
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2965 (sp” C-H stretch), 2926, 2856 (sp’ C-H stretch), 1757 (C=0O stretch; esters), 1576 (C=C
stretch), 1446 (CH, bend), 1371 (CH; bend), 1218 (C-O stretch; esters), 1066 (C-O stretch; ether)
e’ "H-NMR (400 MHz, CDCLy): 8 7.84 (s, 1H, triazolyl-H), 5.83 (d, 1H, J = 9.0 Hz, H-1), 5.54 (t, 1H,
J = 10.0 Hz, H-4), 5.53 (d, 1H, J = 3.5 Hz, H-3), 5.38 (t, 1H, J = 6.5 Hz, H-6'), 5.23 (dd, 1H, J = 10.0,
3.5 Hz, H-2), 5.13-5.04 (m, 2H, H-10', H-14"), 4.62 (s, 2H, H-3), 4.24-4.04 (m, 5H, H-5, H-6, H-5), 2.21
(s, 3H, OAC), 2.04 (s, 3H, OAC), 2.13-1.93 (m, 8H, 2xCH,), 2.00 (s, 3H, OAC), 1.89 (s, 3H, OAC), 1.72
(s, 3H, CHs), 1.67 (s, 6H, 2xCHs), 1.59 (s, 6H, 2xCHs). HRMS (ESI) m/z calcd for Cy,Hs7N5O;0Na
[M+Na]” 656.3159, found 656.3161.

3.18 msé’amswﬁmiaqﬁuﬁ‘ deacetyl carbohydrate-based surfactants

R? _OAc R? _OH
AcO N=N CH3;CN:H,0 HO N=N
0°C-rt, 1 h
l4a-g, R1= OAc, R2=H 16a-g, R1=0H, R2=H
15a-g, R1=H, R2=0OAc 17a-g,R1=H, R2=0OH

5UN 30 NM3duATIEVENTRUNUS deacetyl carbohydrate-based surfactants

A solution of carbohydrate-based surfactant derivatives 14 and 15 (0.10 g) in methanol (4.0 mL)
was cooled to 0 "C. Then a solution of sodium hydroxide (4.5 eq.) in water (1.0 mL) was added
dropwise to the resulting mixture at 0°C, allowed to warm to room temperature and stirred for
1 h. After TLC showed the completed conversion, the reaction mixture was diluted with
methanol (10 mL) and purified by filtration with a short Dowex 50wx8 resin column (resin was
washed with methanol before use), and then washed the column with methanol (3x10 mL) to

give the products 16 and 17.
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3.19 Nam'ﬁﬁuﬂsﬂzﬁm'ﬁaqﬁus‘ deacetyl carbohydrate-based surfactants

a5l 10 Synthesis of carbohydrate-based surfactants 16a-g[a]

OAc OH
AcO @) 45eq.NaOH Ho/&/ N
AcO ’\!/YOR 4:1 MeOH:H,0 HO N/YOR
AcO  N7N 15 h, 0 °C-rt HO  N°N
R =long chain hydrocarbon

l4a-g 16a-g
Entry Product Yield (%)™
1 OH >99
(@)
HO NN
HgéS/l\!/}/\O
HO N—N 16a
2 OH >99
(@)
HO N\/YO 5
HO =N
16b
3 OH 82
(@)
HO /W
H()/éS/N\/Y\O 11
HO N=N
16¢c
i OH 86
(@] =
HO ANINNF
HO N\/Y\O 5
HO 16d
5 OH 82
HO O
H@N\MO )
HO =N
16e 6
6 OH 90
& /\)\/\)\
HO/éS/N/Y\O
HO N=N
16f
7 OH 80
O Pz Pz
HO
Hgéﬁ/’\!/y\ow;\)\
H N=N
© 169

“The reactions were carried out with carbohydrate-based surfactant 14 (0.1000 ¢), sodium
hydroxide (4.5 eq.), water (1.0 mL) and methanol (4.0 mL). "hsolated yield.

aq



a5l 11 Synthesis of carbohydrate-based surfactants 17a-g[a]

o) N 4.5eq.NaOH e) /y\
AcO N OR 41 MeOH:H,0 HO%WN OR

AcO N=N 1.5 h, 0 °C-rt HO N=N
R =long chain hydrocarbon
15a-g 17a-g
Entry Product Yield (%)™
1 HO _-OH >99
0]
AN NN
HO N 0O
HO N—N 17a
2 HO ~OH >99
O /W
HO N 0T,
HO =
17b
3 HO _OH 80
O
X NN
HO N\/Y\O 1
HO N—N
17c
a HO OH 82
0] =
AN /\M/\/\/
HO N o 5
HO =N
17d
5 HO _OH 85
(0]
HO N o, |
HO N=N
17e 6
6 H@;/ i
O /\)\/\)\
AN
O N/YO
HO N—N 17f
O /(’\)\4/\)\
A
HO N O ’
H N—N
© 179

“The reactions were carried out with carbohydrate-based surfactant 15 (0.1000 g), sodium
hydroxide (4.5 eq.), water (1.0 mL) and methanol (4.0 mL). "hsolated yield.
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3.20 wamsﬂqa‘nﬁmaa%waamiaqﬁué deacetyl carbohydrate-based surfactants

OH
HO 0 " o3 5
NN
HO N0
Ho ' NN
16a

4-(Octyloxymethyl)-1-(B-D-glucopyranosyl)-1H-[1,2,3]triazole (16a): 99% yield (0.0690 g) as a
colorless oil; Re = 0.36 (10% MeOH/CH,CLy); IR (CHCLy): 3361 (O-H stretch), 2926, 2857 (s.p3 C-H
stretch), 1463 (C=C stretch; triazole), 1456 (CH, bend), 1378 (CH; bend), 1097 (C-O stretch; ether)
cm ' 'H-NMR (400 MHz, CD,OD): & 8.21 (s, 1H, triazolyl-H), 5.65 (d, 1H, J = 9.0 Hz, H-1), 4.63 (s,
2H, H-3"), 3.97-3.87 (m, 2H, H-5, H-6a), 3.75 (dd, 1H, J = 12.0, 4.5 Hz, H-6b), 3.66-3.50 (m, 5H, H-2,
H-3, H-4, H-5'), 1.61 (quint, 2H, J = 7.0 Hz, H-6"), 1.43-1.26 (s, 10H, 5xCH,), 0.92 (t, 3H, J = 7.0 Hz,
CHy); °C NMR (100 MHz, CD;0D): & 146.11 (C-2), 124.29 (C-1), 89.50 (C-1), 81.02 (C-3"), 78.40 (C-
5), 73.98 (C-3), 71.74 (C-2), 70.84 (C-4), 64.51 (C-5), 62.32 (C-6), 32.89 (CH,), 30.60 (CH,), 30.45
(CH,), 30.29 (CH,), 27.11 (CH,), 23.61 (CH,), 14.37 (CHs): HRMS (ESI) m/z calcd for CyHs;NsONa
[!\/\+Na:|+ 396.2111, found 396.2114.

OH
HO 0 " 3
HO N/y\o/\/\/\/\/\/\
Ho ' NN
16b

4-(Dodecyloxymethyl)-1-(B-D-glucopyranosyl)-1H-[1,2,3]triazole (16b): 99% vyield (0.0719 g)
as a colorless oil; Re = 0.42 (10% MeOH/CH,CLy); IR (CHCL): 3360 (O-H stretch), 2924, 2854 (sp3 C-
H stretch), 1465 (C=C stretch; triazole), 1456 (CH, bend), 1378 (CH5 bend), 1098 (C-O stretch;
ether) cm ; H-NMR (400 MHz, CD,OD): & 8.16 (s, 1H, triazolyl-H), 5.60 (d, 1H, J = 9.0 Hz, H-1),
4.58 (s, 2H, H-3'), 3.88 (t, 1H, J = 9.0 Hz, H-3), 3.87 (dd, 1H, J = 12.0, 2.0 Hz, H-6a), 3.71 (dd, 1H, J
=12.0, 5.5 Hz, H-6b), 3.57 (ddd, 1H, J = 9.0, 5.5, 2.0 Hz, H-5), 3.55 (t, 1H, J = 9.0 Hz, H-4), 3.50 (t,
2H, J = 7.0 Hz, H-5)), 3.49 (t, 1H, J = 9.0 Hz, H-2), 1.57 (quint, 2H, J = 7.0 Hz, H-6), 1.40-1.20 (m,
18H, 9xCH,), 0.89 (t, 3H, J = 7.0 Hz, CHs); "C-NMR (100 MHz, CD,OD): & 146.17 (C-2), 124.26 (C-
1Y, 89.58 (C-1), 81.11 (C-3"), 78.48 (C-5), 74.02 (C-3), 71.75 (C-2), 70.88 (C-4), 64.57 (C-5"), 62.37 (C-
6), 33.03 (CH,), 30.74 (CH,), 30.69 (4xCH,), 30.56 (CH,), 30.43 (CH,), 27.18 (CH,), 23.69 (CH,), 14.41
(CHa); HRMS (ESI) m/z calcd for CyyHsoN;OgNa [M+Na]” 452.2737, found 452.2731.

a6



16¢c

4-(Octadecyloxymethyl)-1-(B-D-glucopyranosyl)-1H-[1,2,3]triazole (16c): 82% yield (0.0618 g)
as a colorless oil; Re = 0.18 (10% MeOH/CH,CLy); IR (CHCL,): 3363 (O-H stretch), 2918, 2850 (sp3 C-
H stretch), 1467 (C=C stretch; triazole), 1098 (C-O stretch; ether) 721 (long-chain band) cmfl; "H-
NMR (400 MHz, CD;0D): & 8.21 (s, 1H, triazolyl-H), 5.64 (d, 1H, J = 9.0 Hz, H-1), 4.62 (s, 2H, H-3"),
3.96-3.88 (m, 2H, H-3, H-6a), 3.75 (dd, 1H, J = 12.0, 5.0 Hz, H-6b), 3.64-3.58 (m, 1H, H-5), 3.59 (t,
1H, J = 9.0 Hz, H-2), 3.54 (t, 2H, J = 7.0 Hz, H-5), 3.53 (t, 1H, J = 9.0 Hz, H-4), 1.61 (quint, 2H, J =
7.0 Hz, H-6"), 1.43-1.27 (s, 30H, 15xCH,), 0.93 (t, 3H, J = 7.0 Hz, CH>); 13C—NMR (100 MHz, DMSO-
de): O 143.90 (C-2), 122.35 (C-1'), 87.37 (C-1), 79.65 (C-3)), 76.88 (C-5), 72.00 (C-3), 69.58 (C-2, C-4),
63.11 (C-5, 60.70 (C-6), 30.91 (CH,), 28.85 (CH,), 28.64 (10xCH,), 28.55 (CH,), 28.28 (CH,), 25.34
(CH,), 21.66 (CH,), 13.42 (CH,); HRMS (ESI) m/z calcd for C,yHsNsOgNa [M+Na]” 536.3676, found
536.3676.

OH Ve s
oS 2 NN O/\/\/V\/\14/(15

HO ' N=N

16d

4-[(Undec-10-enyloxy)methyll-1-(B-D-glucopyranosyl)-1H-[1,2,3]triazole  (16d): 86% yield
(0.0611 g) as a colorless oil; R = 0.39 (10% MeOH/CH,CLy); IR (CHCL3): 3355 (O-H stretch), 2925,
2854 (sp3 C-H stretch), 1465 (C=C stretch; triazole), 1457 (CH, bend), 1377 (CHs bend), 1096 (C-O
stretch; ether) cmfl; "H-NMR (300 MHz, CDCls): O 8.17 (s, 1H, triazolyl-H), 5.80 (ddt, 1H, J = 17.0,
10.0, 6.9, H-14"), 5.61 (d, 1H, J = 9.3 Hz, H-1), 4.98 (dm, 1H, J = 17.0 Hz, H-15'3), 4.91 (dm, 1H, J =
10.0 Hz, H-15'b), 4.59 (s, 2H, H-3"), 3.92-3.86 (m, 2H, H-3, H-6a), 5 (dd, 1H, J = 12.3, 5.1 Hz, H-6b),
3.60-3.50 (m, 5H, H-2, H-4, H-5, H-5'), 2.04 (g, 2H, J = 6.6 Hz, H-13"), 1.65-1.50 (m, 2H, H-6"), 1.42-
1.24 (m, 12H, 6xCH,); PC-NMR (100 MHz, DMSO-dg): O 144.22 (C-2"), 138.95 (C-14"), 123.15 (C-1),
114.73 (C-15"), 87.60 (C-1), 80.01 (C-3"), 77.09 (C-5), 72.20 (C-3), 69.91 (C-2), 69.69 (C-4), 63.36 (C-
5, 60.90 (C-6), 33.32 (CH,), 29.28 (CH,), 29.13 (CH,), 29.04 (CH,), 28.98 (CH,), 28.66 (CH,), 28.42
(CH,), 25.81 (CH,); HRMS (ESI) m/z calcd for CyHs5N5040Na [M+Na]" 436.2424, found 436.2420.
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HO Q ' 1
HO N0 A
Ho ' N=N

4-[[(Z)-octadec-9-enyloxylmethyll-1-(B-D-glucopyranosyl)-1H-[1,2,3]triazole (16e): 82% yield
(0.0621 g) as a colorless oil; R = 0.33 (10% MeOH/CH,Cl,); IR (CHCL,): 3364 (O-H stretch), 3005
(C=C-H stretch), 2924, 2854 (sp3 C-H stretch), 1463 (C=C stretch; triazole), 1096 (C-O stretch;
ether), 900 (C=C-H bend) cm™; 'H-NMR (400 MHz, CDsOD): & 8.24 (s, 1H, triazolyl-H), 5.60 (d, 1H, J
= 9.0 Hz, H-1), 5.37 (t, 2H, J = 3.0 Hz, H-13', H-14") 4.62 (s, 2H, H-3"), 3.91 (t, 1H, J = 9.0 Hz, H-3),
3.90 (dd, 1H, J = 12.0, 2.0 Hz, H-6a), 3.74 (dd, 1H, J = 12.0, 5.0 Hz, H-6b), 3.62-3.51 (m, 1H, H-5),
359 (t, 1H, J = 9.0 Hz, H-2), 3.53 (t, 2H, J = 7.0 Hz, H-5), 3.52 (t, 1H, J = 9.0 Hz, H-4), 2.08-2.01 (m,
4H, H-12', H-15"), 1.60 (quint, 2H, J = 7.0 Hz, H-6'), 1.45-1.25 (m, 22H, 11xCH,), 0.92 (t, 3H, J = 7.0
Hz, CHs); C-NMR (100 MHz, DMSO-dy): 8 144.07 (C-2), 129.66 (C-13"), 129.63 (C-14°), 123.04 (C-1),
87.51 (C-1), 79.96 (C-3"), 77.01 (C-5), 72.10 (C-3), 69.80 (C-2), 69.61 (C-4), 63.30 (C-5'), 60.81 (C-6),
31.34 (CH,), 29.20 (2xCH,), 29.15 (CH,), 28.99 (CH,), 28.97 (CH,), 28.90 (CH,), 28.75 (CH,), 28.69
(CH,), 28.65 (CH,), 26.66 (CHy), 26.62 (CH,), 25.74 (CH,), 22.15 (CH,), 13.96 (CHs); HRMS (ESI) m/z
calcd for Cy7HggNsOgNa [M+Na]" 534.3519, found 534.3515.

16f

4-[[(E)-3,7-dimethylocta-2,6-dienyloxylmethyl]-1-(B-D-glucopyranosyl)-1H-[1,2,3]triazole
(16f): 90% yield (0.0632 g) as a colorless oil; Rr = 0.21 (10% MeOH/CH,CL,); IR (CHCL,): 3364 (O-H
stretch), 2919, 2850 (sp3 C-H stretch), 1456 (C=C stretch; triazole), 1097 (C-O stretch; ether), 900
(C=C-H bend) cm ; "H-NMR (400 MHz, CDCLy): & 8.20 (s, 1H, triazolyl-H), 5.63 (d, 1H, J = 9.0 Hz, H-
1), 5.36 (t, 1H, J = 6.5 Hz, H-6") 5.12 (t, 1H, J = 7.0 Hz, H-10"), 4.61 (s, 2H, H-3'), 4.10 (d, 2H, J = 6.5
Hz, H-5") 3.95-3.87 (m, 2H, H-3, H-6a), 3.74 (dd, 1H, J = 10.0, 5.0 Hz, H-6b), 3.64-3.50 (m, 3H, H-2,
H-4, H-5), 2.17-2.04 (m, 4H, H-8', H-9), 1.70 (s, 3H, CHy), 1.68 (s, 3H, CHy), 1.62 (s, 3H, CHy);  C-
NMR (100 MHz, CD;0D): O 148.97 (C-2), 144.60 (C-7"), 135.08 (C-11"), 127.62 (C-10"), 126.61 (C-1),
124.30 (C-6"), 92.20 (C-1), 83.69 (C-3)), 81.23 (C-5), 76.68 (C-3), 73.76 (C-2), 70.41 (C-4), 66.24 (C-5'),
65.16 (C-6), 43.11 (CH,), 30.02 (CH,), 28.17 (CH3), 20.16 (CH5), 19.03 (CH,); HRMS (ESI) m/z calcd
for Cy9H3;N3O10Na [I\/\+Na]+ 420.2111, found 420.2111.
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1' 3' 5'
AN
HmNV\O 6' 10' 14

4-[[(2E,6E)-3,7,11-trimethyldodeca-2,6,10-trienyloxylmethyll-1-(2,3,4,6-tetra-O-acetyl-B-D-
glucopyranosyl)-1H-[1,2,3]triazole (9g): 80% yield (0.0588 g) as a colorless oil; R = 0.33 (10%
MeOH/CH,CL,); IR (CHCls): 3421 (O-H stretch), 3284 (triazoly-H stretch), 2924, 2853 (s.p3 C-H
stretch), 1454 (C=C stretch; triazole), 1414 (CH, bend), 1335 (CH; bend), 1090 (C-O stretch; ether)
e’ 'H-NMR (400 MHz, CDCLy): & 8.20 (s, 1H, triazolyl-H), 5.64 (d, 1H, J = 9.0 Hz, H-1), 5.41-5.33
(m, 1H, H-6'), 5.17-5.06 (m, 2H, H-10', H-14"), 4.61 (s, 2H, H-3"), 4.10 (d, 2H, J = 6.5 Hz, H-5'), 3.96-
3.87 (m, 2H, H-3, H-6a), 3.75 (dd, 1H, J = 10.0, 5.0 Hz, H-6b), 3.65-3.51 (m, 3H, H-2, H-4, H-5), 2.17-
1.95 (m, 8H, H-8', H-9'. H-12', H-13"), 1.69 (s, 6H, 2xCH>), 1.62 (t, 6H, 2xCHs); HRMS (ESI) m/z calcd
for CoaHsoNs0;0Na [M+Na]" 488.2737, found 488.2737.

HO  oH

1 3' 5'
NMO/\AM
HO N=N

0]

HO

”

17a

4-(Octyloxymethyl)-1-(B-D-galactopyranosyl)-1H-[1,2,3]triazole (17a): 99% yield (0.0690 g) as
a colorless oil; [otly” +9.92 (¢ 1.01, MeOH); R, = 0.36 (10% MeOH/CH,CL); IR (CHCLy): 3358 (O-H
stretch), 3196 (triazoly-H stretch), 2923, 2852 (sp3 C-H stretch), 1465 (C=C stretch; triazole), 1421
(CH, bend), 1410 (CH5 bend), 1096 (C-O stretch; ether) cmfl; "H-NMR (400 MHz, CD;0OD):  8.24 (s,
1H, triazolyl-H), 5.61 (d, 1H, J = 9.0 Hz, H-1), 4.63 (s, 2H, H-3"), 4.17 (t, 1H, J = 9.0 Hz, H-4),4.02 (d,
1H, J = 3.0 Hz, H-3), 3.90-3.76 (m, 3H, H-5, H-6), 3.73 (dd, 1H, J = 10.0, 3.0 Hz, H-2), 3.55 (t, 2H, J =
6.5 Hz, H-5'), 1.61 (quint, 2H, J = 6.5 Hz, H-6'), 1.44-1.26 (m, 10H, 5xCH,), 0.93 (t, 3H, J = 6.5 Hz,
CH,); “C-NMR (100 MHz, CD50D): & 143.42 (C-2), 120.82 (C-1), 87.31 (C-1), 77.03 (C-3), 72.36 (C-
5), 68.81 (C-3), 68.53 (C-2), 67.45 (C-4), 61.71 (C-5"), 59.48 (C-6), 30.06 (CH,), 27.79 (CH,), 27.62
(CH,), 27.47 (CH,), 24.28 (CH,), 20.78 (CH,), 11.49 (CHs); HRMS (ESI) m/z calcd for Cy7H3;NsO4Na
[M+Na]™ 396.2111, found 396.2113.
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HO OH

0 13 5'
N/y\o/\/\/\/\/\/\

HO 1 N=N

HO

17b

4-(Dodecyloxymethyl)-1-(3-D-galactopyranosyl)-1H-[1,2,3]triazole (17b): 99% yield (0.0719 g)
as a colorless oil; [otly” +10.86 (c 1.00, MeOH); Ry = 0.42 (10% MeOH/CH,CL,); IR (CHCLy): 3362 (O-
H stretch), 2922, 2853 (S|o3 C-H stretch), 1461 (C=C stretch; triazole), 1410 (CH; bend), 1088 (C-O
stretch; ether) cmfl; 1H—NI\/\R (400 MHz, CD50D): & 8.24 (s, 1H, triazolyl-H), 5.60 (d, 1H, J = 9.0 Hz,
H-1), 4.63 (s, 2H, H-3)), 4.17 (t, 1H, J = 9.0 Hz, H-4), 4.01 (d, 1H, J = 3.0 Hz, H-3), 3.90-3.75 (m, 3H,
H-5, H-6), 3.73 (dd, 1H, J = 10.0, 3.0 Hz, H-2), 3.55 (t, 2H, J = 7.0 Hz, H-5"), 1.61 (quint, 2H, J = 7.0
Hz, H-6), 1.44-1.26 (m, 18H, 9xCH,), 0.93 (t, 3H, J = 7.0 Hz, CH): C-NMR (100 MHz, CD50D): &
143.43 (C-2), 120.81 (C-1"), 87.32 (C-1), 77.04 (C-3"), 72.37 (C-5), 68.82 (C-3), 68.53 (C-2), 67.45 (C-
4), 61.72 (C-5'), 59.48 (C-6), 30.14 (CH,), 27.86 (CH,), 27.81 (4xCH,), 27.68 (CH,), 27.55 (CH,), 24.29
(CHy), 20.80 (CH,), 11.51 (CHs); HRMS (ES) m/z calcd for CyHsoNsOgNa [M+Na]l™ 452.2737, found
452.2740.

HO _oH

0 13 5'
HO ’\‘/vo
HO 1 N=N

17¢

4-(Octadecyloxymethyl)-1-(B-D-galactopyranosyl)-1H-[1,2,3]triazole (10c): 80% yield (0.0603
9) as a colorless oil; [ally +6.58 (c 1.00, MeOH); R, = 0.18 (10% MeOH/CH,CL,); IR (CHCLy): 3359
(O-H stretch), 3191 (triazoly-H stretch), 2922, 2851 (sp3 C-H stretch), 1468 (C=C stretch; triazole),
1411 (CH, bend), 1341 (CH; bend), 1097 (C-O stretch; ether) cmfl; "H-NMR (400 MHz, CD;0D): &
8.20 (s, 1H, triazolyl-H), 5.56 (d, 1H, J = 9.0 Hz, H-1), 4.59 (s, 2H, H-3"), 4.13 (t, 1H, J = 9.0 Hz, H-4),
3.98 (brs, 1H, H-3), 3.86-3.66 (m, 4H, H-2, H-5, H-6), 3.51 (t, 2H, J = 6.0 Hz, H-5'), 1.58 (quint, 2H, J
= 6.0 Hz, H-6"), 1.43-1.27 (s, 30H, 15xCH,), 0.89 (t, 3H, J = 6.0 Hz, CHs); HRMS (ESI) m/z calcd for
C,Hs;NsOgNa [M+Na]™ 536.3676, found 536.3673.
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HO _oH

o 1' 3' 5' /-15|
N /\/\/\/\/\/
HO N/_Y\O 14"
Ho ' NN
17d

4-[(Undec-10-enyloxy)methyl]-1-(B-D-galactopyranosyl)-1H-[1,2,3]triazole (10d): 82% yield
(0.0583 ¢) as a colorless oil; [OL]D29 +10.83 (c 1.01, MeOH); Rr = 0.39 (10% MeOH/CH,CL,); IR
(CHCls): 3391 (O-H stretch), 2969, 2930 (sp3 C-H stretch), 1455 (C=C stretch; triazole), 1377 (CH,4
bend), 1094, 1017 (C-O stretch; ether) cm ; 'H-NMR (300 MHz, CDCLy): & 8.20 (s, 1H, triazolyl-H),
5.80 (ddt, 1H, J = 17.0, 10.0, 6.9, H-14"), 5.57 (d, 1H, J = 9.3 Hz, H-1), 4.98 (dm, 1H, J = 17.0 Hz, H-
15'a), 4.90 (dm, 1H, J = 10.0 Hz, H-15'0), 4.60 (s, 2H, H-3"), 4.14 (t, 1H, J = 9.3 Hz, H-4), 3.98 (d, 1H,
J = 3.0 Hz, H-3), 3.86-3.74 (m, 3H, H-5, H-6), 3.69 (dd, 1H, J = 9.6, 3.3 Hz, H-2), 3.79-3.67 (m, 3H,
H-4, H-6), 3.52 (t, 2H, J = 6.6 Hz, H-5), 2.10-1.99 (m, 2H, H-13), 1.64-1.56 (m, 2H, H-6'), 1.45-1.24
(m, 12H, 6xCH,); "C-NMR (100 MHz, DMSO-dy): & 144.16 (C-2), 138.86 (C-14"), 122.69 (C-1),
114.65 (C-15"), 88.08 (C-1), 78.40 (C-3"), 73.72 (C-5), 69.74 (C-3), 69.33 (C-2), 68.49 (C-4), 63.26 (C-
5, 60.44 (C-6), 33.20 (CH,), 29.17 (CH,), 29.00 (CH,), 28.91 (CH,), 28.85 (CH,), 28.53 (CH,), 28.29
(CH,), 25.69 (CH,); HRMS (ESI) m/z calcd for CyHs5N5040Na [M+Na]™ 436.2424, found 436.2423.

HO _oH
14
HO N o =
Ho ' NN

4-[[(2)-octadec-9-enyloxylmethyl]-1-(B-D-galactopyranosyl)-1H-[1,2,3]triazole (10e): 85% yield
(0.0644 g) as a colorless oil; [aly +9.93 (¢ 1.00, MeOH); Ry = 0.33 (10% MeOH/CH,CL,); IR (CHCL,):
3366 (O-H stretch), 2925, 2855 (sp3 C-H stretch), 1463 (C=C stretch; triazole), 1376 (CH; bend), 1095,
1055 (C-O stretch; ether) cm s 'H-NMR (400 MHz, CD,0D): & 8.24 (s, 1H, triazolyl-H), 5.60 (d, 1H, J =
9.0 Hz, H-1), 5.43-5.32 (m, 2H, CH=CH),), 4.62 (s, 2H, H-3"), 4.17 (t, 1H, J = 9.0 Hz, H-4), 4.01 (d, 1H, J =
3.0 Hz, H-3), 3.90-3.75 (m, 3H, H-5, H-6), 3.72 (dd, 1H, J = 10.0, 3.0 Hz, H-2), 3.55 (t, 2H, J = 6.0 Hz, H-
5, 2.10-1.97 (m, 4H, CH,CH=CHCH,), 1.62 (quint, 2H, J = 6.5 Hz, H-5'), 1.34 (s, 2H, CH,), 1.44-1.27 (m,
22H, 11xCH,), 0.93 (t, 3H, J = 6.5 Hz, CHs); _C-NMR (100 MHz, CD;OD): & 146.43 (C-2'), 127.92 (C-13),
C-14"), 120.80 (C-1), 87.33 (C-1), 77.04 (C-3"), 72.38 (C-5), 68.83 (C-3), 68.54 (C-2), 67.45 (C-4), 61.74 (C-
5, 59.48 (C-6), 30.14 (CH,), 27.93 (CH,), 27.91 (CH,), 27.82 (CH,), 27.68 (2xCH,), 27.53 (2xCH,), 27.40
(CH,), 27.26 (2xCH,), 25.19 (CH,), 24.30 (CH,), 20.81 (CH,), 11.53 (CHs); HRMS (ESI) m/z calcd for
CpHaoNsONa [M+Na]* 534.3519, found 534.3515.
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HO OH

e} ' 3' 5'
= =

HO N=N

e

17f

4-[[(E)-3,7-dimethylocta-2,6-dienyloxylmethyl]-1-(B-D-galactopyranosyl)-1H-[1,2,3]triazole
(10f): 90% vyield (0.0632 ¢) as a colorless oil, [OL]D29 +11.87 (c 1.01, MeOH); Ry = 0.23 (10%
MeOH/CH,CL,); IR (CHCly): 3400 (O-H stretch), 3138 (triazoly-H stretch), 2919, 2846 (sp3 C-H
stretch), 1459 (C=C stretch; triazole), 1337 (CH5 bend), 1089, 1060 (C-O stretch; ether) cm&; "H-
NMR (300 MHz, CD;0D): d 8.20 (s, 1H, triazolyl-H), 5.59 (d, 1H, J = 9.0 Hz, H-1), 5.35 (t, 1H, J = 6.5
Hz, H-6') 5.11 (t, 1H, J = 7.0 Hz, H-10"), 4.59 (s, 2H, H-3"), 4.14 (t, 1H, J = 9.3 Hz, H-4), 4.10-4.06 (m,
2H, H-5Y), 3.99 (d, 1H, J = 3.0 Hz, H-3), 3.84-3.80 (m, 1H, H-5), 3.77-3.74 (m, 2H, H-6), 3.70 (dd, 1H,
J=9.3,3.3 Hz, H-2), 1.68 (s, 6H, CHa), 1.67 (s, 3H, CHs), 1.61 (s, 3H, CHa); HRMS (ESI) m/z calcd for
CyoHsNsOgNa [M+Na]” 420.2111, found 420.2116.

HO OH
o T 3 g
B
HO 1 N=N
179
4-[[(2E,6E)-3,7,11-trimethyldodeca-2,6,10-trienyloxy]methyl]-1-(2,3,4,6-tetra-O-acetyl-3-D-
galactopyranosyl)-1H-[1,2,3ltriazole (10g): 95% yield (0.0678 g¢) as a colorless oil; [all,” +10.31
(c 1.01, MeOH); Rs = 0.34 (10% MeOH/CH,CL,); IR (CHCly): 3359 (O-H stretch), 3195 (triazoly-H
stretch), 2923, 2852 (S|o3 C-H stretch), 1660, 1633 (C=C stretch), 1468 (C=C stretch; triazole), 1411
(CH, bend), 1090, 1059 (C-O stretch; ether) cmfl; "H-NMR (300 MHz, CDCl;): & 8.20 (s, 1H,
triazolyl-H), 5.57 (d, 1H, J = 9.0 Hz, H-1), 5.41-5.32 (m, 1H, H-6'), 5.17-5.06 (m, 2H, H-10', H-14"),
4.59 (s, 2H, H-3"), 4.14 (t, 1H, J = 9.3 Hz, H-4), 4.10-4.06 (m, 2H, H-5'), 3.99 (d, 1H, J = 3.0 Hz, H-3),
3.84-3.80 (m, 1H, H-5), 3.77-3.74 (m, 2H, H-6), 3.70 (dd, 1H, J = 9.3, 3.3 Hz, H-2), 2.21-1.92 (m, 8H,
H-8', H-9', H-12', H-13"), 1.68 (s, 6H, 2xCH-), 1.60 (s, 3H, CHs), 1.59 (s, 3H, CHs); HRMS (ESI) m/z
calcd for CygH3zgN3sO4Na [M+Na]" 488.2737, found 488.2739.
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3.21  nsunavunlglvdvesvewnadlasaiin

OAc i) NaNs, AgOTf, G[bpy][Br] OAc
AcO Q T1 AcO &
AcO CH2C|2, rt, R NeO I\!W
AcO g, i) Cu(l), EtsN, G[bpy][Br] AcO  N7N
/ON{
10 b i, T2 14b

JUN 31 nsthnauanldlng

A suspension of sodium azide (0.0158 ¢, 0.2432 mmol) in [bpyl[Br] (0.5 mL) and dried CH,CL,
(0.3 mL) was added AgOTf (0.0312 g, 0.1216 mmol). Then, acetobromo-a-D-glucose 10 (0.0500
g, 0.1216 mmol) was added to the reaction mixture with stirring under N, (gas) at room
temperature. The stirring was continued at room temperature for 45 min. After TLC showed the
completed conversion, dichloromethane was removed by rotary evaporator to obtain the
residues. Subsequently, Glbpyl[Br] (0.5 mL), triethyl amine (8.48 pL, 0.0608 mmol), copper
iodide (0.0116 g, 0.0608 mmol) and propargyl long-chain 7a-g (0.3648 mmol) were added to the
residues, respectively. The reaction mixture was continued stirring at room temperature. After
TLC showed the completed conversion (1.5-4.0 h), the reaction mixture was diluted with EtOAc
and extracted with EtOAc (3x20 mL). The combined organic layers were washed with brine,
dried over with anh. Na,SO,, filtrated and concentrated under reduced pressure. The residues
were purified by column chromatography on silica gel to give the corresponding carbohydrate-

based surfactant products 14b.
*For the recycle step, ionic liquid layer from first cycle was repeated reuse for four times with

the same procedure by adding substrates, except copper iodide, following the general
procedure
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3.22 wann1sunavun g ivdvesvewadlasatin

A15749f 12 Show reusable ability of ionic liquid G[bpyl[Br] as a solvent”

OAC OAcC
a), Tl
Aco/&‘ ) > ACO&@LNW
AcO b), T2 AcO \ 6

AcO g, AcO N=N
10 / O/b\Hﬁ/ 14b
Cycle T1 (min.) T2 (h) Yield (%)™
1 45 1.0 82
2 a5 2.0 78
3 90 4.0 68
4 90 5.0 60

[a][a]Step—lz The reactions were carried out with glycosyl bromide 10 (0.1216 mmol), sodium
azide (0.2432 mmol) in G[bpyl[Br] (0.5 mL) and co-solvent (0.3 mL). Step-2: Copper iodide
(0.0608 mmol, alkyne (0.3648 mmol), triethylamine (0.0608 mmol) in G[bpyl[Br] (0.5 mL).
"hsolated yield.
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4.1  adUT8uasaIUNANITNAADY

MnmMsnaaesmsmannyvsnzalagliuiiten azidation wuaneliiosazyesanindndai
498 Mg ﬂ’lsﬁﬂﬂﬁﬁ%’liwi’mmié]}hﬁu sugar bromide uag 2.0 equivalent U84 sodium azide (NaN5)
W AOTF WHuansfinusedvdnm  (additive) ludvhazane [opylBrl  sawfusvhasaiedunie
dichloromethane (CH,Cl,) yiwiAsenfigamaiivies aneldannzufdlulasian Wuna 45 wit 16
wAnFueLuansUszne azide figsiiganintu 81 wWedidud Magulugufl 32 waganmsnwinist
navunlglndveswesunailossiin [bpylBrl wuiawsaindunnldludle lngliSesazvesasuaniue
Ju 82, 78, 68 way 60 Wesiud dmsumsveasasdl 1 wasmnhnduaildeed 1, 2 uay 3
auay  Frsifiuinfevarvesansudndaeiduiltiuanas  Aadwesatlesedndustavinmea
Lﬁaamﬂmm%uﬁLﬁ@%uiusumumsﬁmé’umi%’wé’ﬂmﬂ%@ﬂﬂﬁﬁ%&ﬁLLiﬂ

OAC 2.0 eq. NaNj OAc
ACO o Glbpy][Br], CHCl Aco/éé/m
AcO s AgOTf ACO AcO
cO By 45 min., rt
10 12

sUN 32 uansanngivangay
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nthanemvganllinisduasisioyiusvesasusenay  sugar-based  surfactants
HUTUABUNNTAAATIZMUY one-pot two-step azidation-click reaction wulasesazvomansinios
Tugrsunanatiegs (58-81%) Tuituviinves alkyne substrates fauansluguil 33

1 1
R OAS i) NaN,, AgOTH, [bpyl[Br] R OAS
R2 CHCly, T1 (45 min), rt R2
Aooj% > AcO NN_\ OR®
AcO g, i) ///OR3 AcO =N
1,R'=H, R2 = OAc 4a-4g 5,R!=H, R2 = OAc
2,R'=0Ac,R2=H Cul, Et3N, [bpy][Br], T2, rt 6, R'=0Ac, R?=H
R _OAc R _OAc
RZ (@] P U U Ua N R2 O W
ACO&NYO AcO I\\l/\//\o °
AcO N=N AcO N=N
5a, R'=H, R2=0Ac, T2=1.5h, 76% 5b, R' =H, R2 = OAc, T2=2.0 h, 81%
6a, R' = OAc, R2=H, T2=1.5h, 78% 6b, R' = OAc, R2=H, T2 =2.0 h, 65%
R' _OAc R! _OAc
R? © N 1 I N R2 Q N NIONNF
AcO N/\//\O 1 AcO N/\/\O 5
AcO N=N AcO N=N
5¢c, R' =H, R2 = OAc, T2 =3.0 h, 75% 5d, R'=H, R2=0Ac, T2=2.0 h, 75%
6c, R'=0Ac,R2=H, T2=4.0 h, 58% 6d, R'=0OAc, R?=H, T2=2.0 h, 63%
R' _OAc R' _OAc
R2 0 R2 Q M
ACO&/NMO f | Aco&'\.‘vo
AcO N=N AcO N=N
6
5e, R =H, R2=0Ac, T2 =25 h, 62% 5f, R'=H, R2 = OAc, T2=2.5 h, 65%
6e, R = OAc, R2=H, T2 =2.5 h, 62% 6f, R'=0Ac,R2=H,T2=25h, 71%
R' _OAc
R2 0 /\W\
ACO&NMO
AcO N=N
5g, R' =H, R2 = OAc, T2=2.5 h, 68%
69, R' = OAc, R2=H, T2=3.0 h, 69%

5UN 33 uandlassainaiasiosazuatansouiius acetyl sugar-baed surfactants
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NUULEIMBURUEYeY sugar-based surfactants NidaAT1enile lUviMsUReuny acetyl uuas
wnnabidumy hydroxyl agldaniziua NaOH Tudvinasate MeOH sie 11 (4:1) Nigaumall 0 oen
waduatsgaumiivios nuilasosasuotansnaningings (82-99%) Aauanslugui 34

R' OAc R' OH
2 0] NaOH 2 O
AFE:OJ%N/VORS on Fﬁuo&% NN oRe
AcO N=N MeOH:H,0 (4:1) HO N=N
1.5h,0°C tort
5, R'=H, R2=0Ac 7,R'=H,R2=0H
6, R"=0OAc, R2=H 8, R1=0H,R2=H
R' OH R' _OH
R2 O e U e R2 Q AN
HO& N/_VO HO NMO 5
HO N=N HO N=N
7a, R' =H, R2 = OH, 99% 7b, R' = H, R2 = OH, 99%
8a, R' = OH, R2 =H, 99% 8b, R' = OH, R2 = H, 99%
R' OH R' _OH
R2 0 W/\ R2 0 W
HO& NVO 11 HOA&NMO 5
HO N=N HO N=N
7c, R'=H, R2 = OH, 82% 7d, R' = H, R2 = OH, 86%
8c, R' =0OH, R2=H, 80% 8d, R' = OH, R2=H, 82%
R' OH R' OH
R2 Q R2 Q /\M
HO&NYO f | HO&NYO
HO N=N HO N=N
6
7e, R'=H, R2=0H, 82% 7f, R =H, R2 = OH, 90%
8e, R'=0OH, R2=H, 85% 8f, R = OH, R2=H, 90%
R' OH
2 0 M
SRR g S
HO N=N

79, R' = H, R2 = OH, 80%
8g, R' = OH, R2 = H, 95%

gﬂﬁ 34 LLamImﬂa%’NLLazéjaﬂawaﬁmiaqﬁuS‘ deacetyl sugar-based surfactants
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4.2 Ugynveaanuidy

NnmMeiAdenud veananlessinilifinumings sildenlunsldidusivinazane deslds
vhazaneBunisunsdutiglunsazaeansiaiy waenuihmsduasgidellitesasvesansouiusi
g1 dowiluanmgiivsmanminty  melfufdlulnaey  wasveanadlessfindeunoulminnady
uennidmuinmsthnduanldveseanalosednduszdninmeiine - Ssninteafnnendud
Anduluruiunistnduainlivdanndugau§iseusn

43  UaLEAUBLUY

auziiTaulahmsidaaneildlunmsnaeunsfuasanussiei Wethluldiduansids
g1 (drug delivaty) LLawmﬁlaauqm‘émmL“ﬂuﬁmialfzjaé (cytotoxicity) mﬂfzﬂmzﬂaﬁaauﬂlﬁ)ﬁﬁmﬁ
Uiulgdlasiaine Llafiunumannuangvesansewius vhmsiannanzues §isenlviisyansnm
11N

nawan (Output)

1. Nutthanicha Ketsomboon, Warapong Senapak, Anan Atiphonchai, Rungnapha Saeeng and
Uthaiwan Sirion. Convenient synthesis of sugar-based surfactants in one-pot two-step

reaction and anti-Ach inhibitor activity. /n press.

2. Warapong Senapak, Rungnapha Saeeng and Uthaiwan Sirion. Selevtive synthesis of 2-
substituted benzimidazoles catalyzed by Bronsted acidic ionic liquid and Application to

asymmetric 1,2-disubstituted benzimidazole formation. In press.

3. Warapong Senapak, Rungnapha Saeeng, Jaray Jaratjaroonphong and Uthaiwan Sirion.
Bronsted acid-surfactant-combined ionic liquid catalyzed green synthesis of 2-alkyl and 2-

arylbenzothiazoles in water: Reusable catalyst and metal-free conditions. /n press.
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