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Abstract: The first cyclooligosaccharide of L series, cyclo-L-rhamnohexaose, have been synthemzed from L- 
rhamnose by c~-selectwe thermal glycosylat~on and PhSeOTf promoted cycloglycosylation. 

Slgmficant attennons have been focused on the mclusson chemistry of cyclodextrins and the related 

compounds, ~ and synthetic studies of cycloohgosaccharides are continued mtenswely. For example, Ogawa and 

co-workers reported the total synthesis of cyclodextnns 2~ and a manno isomer of cyclodextrins s-7 by means of 

phenylselenyl trfflate promoted cycloglycosylauons. Syntheszs of 1-313 hnked cycloglucohexaose was reported by 

Collins' group." Mothficat~on of ot-cyclodextnn into mmethyl, ° 1,3-anhydro/0 and a chimera analog I~ have 

also reported recently. However, cycloohgosacchandes available today are only hmned to D series. As we have 

developed a novel thermal glycosylatlon procedure, n,~3 which can be apphed to rhamnosylanon with high ct- 

selectwlty, 14 we designed the synthesis of cyclo-L-rhamnohexaose (1), the first cycloohgosaccharide of L series. 

Hereto described is the total synthes~s of 1, which would open a new d~menmon of the inclusion chemistry. 
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OR 2' R = CH2C6H 5 (Bn) 

L-Rhamnose monohydrate was successively protected by allyl alcohol (1-OH), 1~ benzaldehyde 

dimethylacetal (2,3-OH), and tert-butyldimethylsilyl chloride (4-OH), to give 3 in 54% overall yaeld. DIBAL 

reducuon of 316 m dichloromethane afforded a mixture of 2- and 3-benzylethers in a ratio of 5:3, which was then 
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benzylated by benzyl bromide and Nail m DMF-THF (1"3) to gwe allyl 2,3-O-benzyl-4-O-tert-butyld~methyl- 

sdyl-e~-L-rhamnopyranos~de (4), [~]t/~ -44 6 ° (~ 1.5, CHCI0, m 88% y~eld. The sdyl group of 4 was cleaved 

by aqueous hydrogen fluoride m acetomtrde to gwe the alcohol 5, [~]t~ -~' -2 6°(~ 2 I, CHCI 0` m 92% y~eld 

After acetylatton, allyl group was removed m two steps to the hemmcetal 6 m 97~ y~eld Rhodium complex 

catalyzed isomerizatlon of double bond into 1,2-posmon followed by an oxidative hydrnlys~s using H~O~-SeO 2 m 

acetomtrile and phosphate buffer The chlonnat~on of 6 w~th SOCI 2 afforded the rhamnosyl chloride 7, [~]t ~7 _ 

75.6°(~ 4 8, CHCI~), m 97% y~eld 
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a DIBAL/CH2CI2 b C6H~CHzBr/NaH/DMF/TH F c aq HF/CH3CN d Ac~O/CsH~N 

e [(CoHs)3p]4RhC I (0 005 eq)/(C~H0~P (0.2 eq)/C2HsOH-C6H6-H20 (7.3:1), reflux, 1 h 

f SeOJHzOz/CH~CN-pH 7 phosphate buffer g SOCI~/CH2CI2-DMF (1 drop) 

Thermal glycosylatlon of 5 with chloride 7 ( 1 4 equw) was achieved by heating the mixture at 70~C for 

15 h m the presence of ~-methylstyrene (3 eqmv), the acid scavenger, g~vlng rise to a single stereo~somer of the 

~-l,4-dlsacchande 8, [~1~ TM - 15 7°(c 2 6, CHCI~), m 60% yield ~-I ~ Hydrolysis of the acetyl group in 8 

yielded the alcohol 9, [a]~ ~7 -5 1°(¢ 1 7, CHC10, which was again subjected to the thermal rhamnosylatlon with 

7 (I.4 equw) under the slmdar condmons (40 h)?  7 to ~ve the tnmer 1 0, [c¢]~ ~ -8 1 °(~ 2 9, CHCI3), m 52% 

yield. While methanolysts of 10 afforded the thiner alcohol 11, [c~]t~ ~7 +4.0°(~ 1.2, CHCI3), m 78% yield, the 

PdCI 2 catalyzed hydrolysis and subsequent chlormatton of 10 ytelded the thiner chloride 1 2, [a]D~8 -25.1 o (c 

0.7, CHCI3), m 80% yield The thermal couphng of 11 and 12 (1.2 eqmv) for 24 hal  70°C and an addmonal 

1.5 h at 90qC in the presence of c~-methylstyrene (3 eqmv) afforded lhe hexamer 1 3, [c~]U~+2 5°(c 0.6, CHCI3), 

m 60% yield The hexamer 1 3 was successwely subJected to the deprotection at the anomenc center by PdC12/aq 

AcOH (to 14 m 76% y~eld), chlonnatmn [to 15, [o¢]o 2-~-7.4°(c 0 5, CHCI3). m 73% y~eld], S-methylatmn [to 

1 6 (cffl3 2:3) in 88% yield], and hydrolysis ofacetyl group to give hexamer alcohol 1 7 [~]~+20.3°(c 1 1, 



CHCI,), m 79% yield. 

k J, g, k, J -~~~~~~~~~~~~~” 
13: R = AC, X = CH,CH=CH, 
14.R=Ac, X=OH 

16 R=Ac, X=SCH, 

IS.R=Ac, X=CI 
17 R=H, X=SCHs 

I 2 m 1 

’ n-methyfstyrene (3 equw) 7OT, f _5-40h ’ CH,ONa/CH,OH J PdCI, (1.2 eq)/AcOH-H,O, 

(20: I) room temp, 9h. ~(C~H~)~SnSCH~F~/mole~uf~ sieves AW-3OO/CH,CI,, 093, I h. 

lC,H$eOTf/molecular sieves-4A/(CH,Cl), ~H*~d(OH)~CH~OH-CH~~~C~H~-H~O (12:l:l). 

The hexamer alcohol 17 was treated at -2O‘C for overnight wtth phenylselenyl tnflate m 1,2- 

dichloroethane in the presence of molecular sieves 4A$ and the cyclization product 2, [cz]~~~ +30.3”(c 0.15, 

CHCI,), was Isolated as colorless crystals, mp t39-I41T, m 23% yield after silica gel column chromatography. 

Thts product exhibited sharp monomer-like IH and JIC NMR spectra m CDCI p1y Upon hydrogenolysis of 2 in 

the presence of ZO%Pd(OH),-C, the first cyclooligosaccharide of L-series, a-cycle-l-rhamnohexaose (1) [a&,2’ 

-I 8.S’(c 0.085, CH,OH), was obtained m 72% yield as amorphous sohd. The structure of 1 was venfied on 
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the basis of FAB mass spectrum of m/z 899 (M + Na) ~ and 915 (M + K / + as well as ~ H and ~'C NMR spcc~, a t,~ 

De 0 e~ Studms including the dinmfed character~zanon o f l  and/Is poss,Nfity as a flosl compound ol'mcfu~or~ 

chem,stry are m progress. 2~ 
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