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A Novel 
Combination 

Method for Activation *?af Thioglycosides, 
of IV-BramosucciMnide and Trifliiz Acid Salts 

pat8malRepLld 

In the pmsent study, we &scribe another novel activation methodfocthioglyco&~ u&g a cmnbimuion 

of N-bromosuccinimide (NBS) aud trifiic.aci$ salts, i.e., tctrabutylammopium t&ate (BIL#~ or diphenyl- 
iodonium +te mm. NBS can be usql to activate suxalled “an~# thioglycoside.3) However, the rate 

ofglycosidation is not sufMently high so that this reagAt has note II~ ffqucntly in practical synthesis. 

Recently, van Boom et al. rccommcnded use of N-iodos&&imide (l$3> to* with uiflic qfzld QKM). This 
combination can effectively activate not only “anned” but al& less mactive %sarmc# thioglyasides possessing 

tstuified hydroxyl functions, whereas NIS bone wit hot effect& & “disanncd” thiogl&sides.~~ ‘I& 

acccleratit&ffect scutia to be attributed to the famatlon of; glycusyl &‘!a& inter&ediate which mts rapidly 

with glyconyl acceptor. However, the acidic reaction conditions witn NIS-TfoH cause probl&ns in using acid- 

labile compoti. We“anticipatcd the une of a soluble trifIic acid iwlt u a source of r&late’ anion in place of 
TfOH solves this pn%lem. Afta completion ef the glyqldation Mates IIC regenaattd the zcaction medhim 

being kept neutral throughout t@ process (Fig. 1). We&us used less expensive NBS as an activator 
commcrciauy available, cqmlline Bu.#UI’f and ~ICYI’f as catalysts.@ 
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The~~rwctionswerecsrriedoutbyuseof1squivalcntoTNBsMdQ5squivrlentoftriflrte, 
under N2 atmosphere at -18*C in either dichlorocthanc or ether.‘) In case where acctonitrilc was used aa a 

solvent, NBS and triflic acid saIts wete added to a mixtute of a donor and an acceptor at -78V, and the 
~~1~pcratmeofthcr@fatrew~them~,to-1&’~. ‘@~esults~~i1tTable3.~ 

InfkWhc~wasrtmadmbly~~by~dtdfliceddsal~ ~thegl)W&tion 
ofglycosylaoceptar4with~yl~~1,whichis~~tbe~letha,didaotcomplcle~ 
~2hat~tempaahPebyuseafNBSaloae.thesamerurctionZlroceeded~taotpneouslybydditionof 
Bu4NOTforPh2ICyI’fbothiqdic~thncandit~~ T@accekationwrualsoobervcdforalcss 
mactivcacccptorS(Tablc1,ently1-8). f&Glycosid~waeobmincdprckte&allyinaccm&ikviatheknown 
a-&ilium kinetic intcrmcdiatess) by use of bqth Mates @nay 1 - 4). The &orienting solvent efkct of the 

nitrile was reduced in the case of acceptor 5 with a mote hinder& Chydroxyl group (entry 3.4). In 
dichlorocthane, essentially no s~leca’vitics wexc observed (entry 5 - 8). In ether, an a-glycuside was 

~~~yacexpectsd(cntry9),~thcrcrrctionwasmuch~~in~~~.~ 
Byuseafthegrqrwtcapbinationaf~udoiflicrcidult,thc~ofndircampd”domr2and3 

pfocc&d slightly slower but also quite smoothly under mild maction amditions to give l&fr~ glyauidcs 
withcanpletesclectivityingpodyields(enay10-12). 1Bek@upy&kgmupw8sprowxItobcEmblEmldcr 
this neutral glycosidatkm conditions (entry 12). Thuefom, other acid-labile protccdng &tr#ps &n be used 
without problems. 

umy D3 Aa> D/A ad&tile solWIlt tine) P@ y&u(%) a:@ 

1 1 4 110.8 

2 1 4 1 IO.8 

3 1 5 1 / 1.1 

4 1 5 1 / 1.1 

5 1 4 l/l 

6 1 4 l/l 

7 1 5 1 I 1.1 

8 1 5 1 Il.1 

9 1 4 l/l 

10 2 4 1 f 0.7 

11 3 4 1 I l*l 

12 3 6 l/l 

<I mln 

<l min 

cl mill 

cl min 

cl min 

<l mill 

cl min 

<l min 

15 h 

mmill 

15mitt 

1.5 h 

7 90 1: 12 

7 98 1: 13 

g 92 1: 3.3 

g a6 1: 2.1 

7 88 1: 0.8 

7 73 1: 1 

8 85 1: 1.3 

8 87 1: 0.4 

7 84 1: 0.17 

9 74 OrI 

10 76 0:l 

11 70 0:l 
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This glycosidation method was then applied.to the synthesis of a mart complex sugar chain of 
ganglioside GM3. 2-(‘Ikimtthylsilyl) O-@-O-btnzoyl-&~mml)-( 1+4)-2,~~ 

glucopyranoside (13) was ustd as a glycosyl acceptor acanding to Hastgawa’s m.10) In oxdtr to 

intmduce an’ c@alosyl group, the glycos&ion of a methyl thioglycosidt of IV-acttylnemaminic acid(l2)and 
13 was carried out in propionitrilt at -WC.lO) An txttss (2.7 equivalents) of donor 12 and NBS aad 0.5 

equivalent of Bu4NOTf wert used against acceptor W. The desired a-glycosidt 14 was obtaintd in 70% yitld 

with 24% rtuWtryofacctpt(x 13.11) 

Tht prtstnt combination of NBS and tiflic acid salts activatts both “armtd” and “disarmtd” 

thioglycosidesundcrmildandneutralnactionconditi~togivehighyieldsofglycosides,plrwidingoaeofthe 

most pmuically ustful method for the glycosidafion. The Wpaimtntal pmcedum is quite simple and Itquilts 
only ccmmcrcially available cqdlinc, stable, and not hygnxopic writs. 
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A combination of NBS and ‘IfOH was recently d&crih&i for the ~-selective glycosidation with 2-O- 

benzylated thioglycosides in propionitrile: Sasaki, hf.; Tachibana, K.; Nakankhi; H. Tetruhedbon LGZZ. 

1991.32, 6873. 

We first &&ted that PnzIoTf alone might ptumote such a glyccaidation reaction of a thioglycoside as 

observed in our previous work2) However, no glycoside was formed (from 1 and 4) with this reagent 

before NBS was added. 

A typical procedure is as follows. To a solution of thioglycoside l(152 mg. 266 pmol) and acceptor 4 

(123 mg, 266 ~01) in dry dichlorocthaue (4.9 ml) was added Molecular Sieves 4A (1.0 g) under N2 

a~~andthemix~wasstbrWatroan~~for100min. Todtemixtumwema&iedNBS 

(47.3 mg, 266 pool) and Ph2ICYI’f (53 mg, 120 pmol) at -18OC, and the miutme was stirted at the same 

tanpcratumfor15min. EtbylacetateruldasPhaated~~NaHC03solutionwaeddedMd~ular 

Sieves 4A was removed by filtration. The organic layer was washed with btinc, dried over MgSO4, and 

concentrated in vacua. The &due was pwifled’by silica@ column chknattoenpay to give an oily 

product as a mixtum of a- and ~anomcrs: Yield 230 mg (88%). 
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In an ether solution, the plausible equatotial oxonium ion intermediate favors the formation of an axial 

glycosiat in general due to the tuveme anonieric effect: Lemiemt, R U. Pure Appi, Chem. 197k25.527. 

Murase, T.; Ishida, H.; Kiso, hi.; Hasegawa, A. Carbohydr. Res. 1989,288,71. 

This yield is quite satisfactory as compamd,to thoseobtained in similar reactions, fk example, set mf. 10. 

L&m et al. also obkincd a’Gh48 glycoside in gak yield using l-xanthate tkxivativc as a sialosyl doncr and 

methylsulfenyl ttiflate as a p&rioter in acet6nitrilcAiichloromethane at -60% L&m, H.; Smnvall, K. 

Tetrahedron Lat. 1992,33,115. 
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