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Abstract: .i\ thlogl\co<ldc coupIln F medIated b\ meth\l triflatc waj used to generate Stage Specific 

Embryonic Ant@-3 

Among the marLc~-~ t’or the progrcs\lon ot enthy~-ogtzne~i~ ate alterations in cell surface carbohydrate 

exprcsslon patterns l.? .An Intel-c\tlng c\amplc of thl\ i\ the dcgrett of expresslon of galactosyl globoside 1. 

This compound 15 tound III h&q ttssue and. al\o. In human teratuc,uclnoma cells.354 Moreover. its degree of 

expression seem\ to be corrclared with the development ot the embryogenesis process.5 In recognition of this 

propert). 1 i< aljo refer-r-cd to the Stage Speclflc Lmhr)onlc Antigen-.{ (SSEA-3). It has also been reported that 

changes In the expre\\lon of SSEA-3 OCCUI- during the course ot’dlflerentlat~on of human teratocarcinoma cells. 

Antibodies which recognl/e galacto\yl glohos~dtz IX’, .\c or ‘ts substructures of a larger oligosaccharide domain 

have been found. The hea\) and light chain squcncc\ ot such anttbodies are now known.67 

Scheme 1: SSEA-3 and MBrl antigen 

+gT/g&+ 

NH*: 

1 R = H (SSEA-3) 
Hog&os,r 

15 R = rr-L-fucosyl (MBrl antigen) 
OH 

We looked upon the ‘> nthr\ls of SSEA-3 a\ ‘in r)pportunit> to further explore and develop the strategies 

of glycal assembly and araglyco~~lat~m~ III gcneratlng N-acetylamlno containing oligosaccharides. The total 

synthesis of an SSEA-3 Itself. contalnmg a c‘ 7-l fatty acid sldc chain was reported by Ogawa in 1988 in a rather 

lengthy process.9 The problem has been tahen ttp \cr-k recently by Magnussen lo who reported a synthesis of 

the deprotected carbohydrate portion of the compound. but wIthout an attached ceramide. We looked upon 

SSEA-3 as an attractivr tat-get to prohc antlbodq-carhohytlrate-antigen specificity, as well as a testing ground for 

the power of the glycul assembly methodology. OUI- total synthcsls 01‘ SSEA-3 IS described in this Letter. 

The disaccharide 4 M;IS assembled front hullding blocks 2 and 3 following now well established 

principles m glycal assernblk The glycal linkage In 5 uas sublectcd to lodosulfonamidation to produce adduct 

6. It had been hoped that compound 6 nsclt v,ouIJ tunctlon ‘I\ a donor system with acceptor 10 (vi& infra). 

However as will be seen. thts po\\lblllty could not he rcallred in our hands. .Accordingly. compound 6 was 

converted to 7 through the actlon ot llthlum cthanethlolCttr 
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Scheme 2 

Reagents and cond~tmns. a) 2~2,. THF 87% b) TBSOTf, Et@. 

DMAP. CH,CI,, -4&O%. 76Oo. c) I(coll),CIO,. PhS02NH,.4k MS. 

THF O’C, 62% ((1 p = 4.1) d) EtSH LHMDS. DMF. -40’~rl, 56% 

The glyco\yl acceptor 10 wa assembled from hu~ld~n g bloch$ 8 dnd 9. as shown. Unfortunately, reaction of 

6 and tributyltin derivattve of IO under standard azupl)co\ylatton conditions w’as not successful. Apparently, 

this fatlure is a consequcncc of a nilsmatch in the glyco\yI donor and glycosyl acceptor in the putative coupling 

smce related couplmgs do occur xd cl The failure to achieve tht\ coupling gave US another opportunity to explore 

the usefulness of the I p thmethyl 2a phenLlsulfonarriido donor arrangement in 7. In the event, reaction of 7 

and 10. under the condition\ shown. pave a 6 IQ yield of 11. I J accompanied by approximately 10% of the o! 

anomer 12 

Scheme 3 

17) + a 

Reagents and condttms. a) 1 45 equw of 7 MeOTf, 

CH2C12-E120 (1.2) 4&MS. C-15% 7h. 71%b (13 <x = 7 1) 

With the key pentasacchartde glycal in hand attachment of the ceramide was accomplished as shown. 

Reactlon of 11 with dimethyl dioxuane was followed by coupling of the derived epoxide with sphingosine 

precursor 12 m the presence of zinc chloride. A 41% yield of 13 was obtalned. The elaboration of fatty acid 

stdecham h/as completed by reduction of the azlde followed by in .~it~ trapping of the resultant amine with 

palmitic anhydrtde. This sequence afforded a 90” K yceld of 14. Deprotection of the pendant oxygens of the 

pentasaccharide was accomplished In a stralphtt’orwartl way All silyl groups were cleaved with TBAF and all 

benzyl groups were cleaved wsith so&urn and ammonia. For purposes of Initial isolation the resultant product 



9091 

was peracetylated to afford the peracetate (structure not shown). Methanolysis of the peracetate with sodium 

methoxide gave rise to the target antigen 1 I? in 86% yield from 14 The structure is clearly that represented. 

Thus. analysis of the NMR spectra along the sequence was \upportlve of the proposed structure. Moreover, 

proton-NMR spectra or the anomeric region of the f.1~1 product mearured in DMSO-D6 m the presence of 2% 

D20 were identical to the recorded data.Jb 

Scheme 4 a k, 

Reagents and condWms. a) DMDO. CH,CI, 0“ then 12 (9 eqw). ZnCI,, 41%; b) Llndlar cat 

H,. palmltlc anh EtOAc, 90% cl TBAF THF. dl N&NH,. THF -78’. then Ac,O, DMAP. 

Et#THF-DMF. e) NaOMe, MeOH. 86% (3 steps) 

Rrcently. WC described the 4ynthcsI ()I a hrca\t tumor antigen characterized by binding to MBrl 

antibody.11 The breast (and okarlan) tumor antigens differ tram SSE.4.3 shown herein by the presence of a 

single cr-L-fucogq I re\ldue The presence of the tucobyl resrduc IS apparently critical to MBrl antigen 

recognition since the MBr I antIbody does not recopnlfe compound 1, but does recognize 15.13 The synthesis 

speaks well for the synthetic economle\ which are pos\~ble by th c methodology of glycal assembly in the 

construction of biologically Important ollgohaccharldc determinant\ 
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