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USE OF (PHENVLDIMETHVLSILVL)METHOXVMETHVL AND (PHENVLDlMETHVLSlLVL)METHVL 
ETHERS AS PROTECTlNG GROUPS FOR SUGAR HVDROXVLS’ 

G.J.P.H. Boons, C.J.J. Eke, G.A. van der Mare1 and J.H. van Boom 

Goftaeus Laboratories, P.O. Box 9502, 2300 RA Leiden, The Netheriands 

ABSTRACT: The reagent (phenyidimethylsilyl)methoxymethyi chloride (SMOM-Cl) proved to be very convenient for the 
formation of the corresponding SMOM ethers of primary and secondary hydroxyis of sugars. Further, 
(phenyldimethylsilyl)methanol (SMOH), the precursor of SMOM-Cl, could be used for the protection of the anomeric 
centre with the SM group. Both protecting groups can be removed smoothly by oxidation with KBr/AcOOH, and are 
compatible with protecting group manipulations in sugar chemistry. 

In earlier studies’ from this laboratory we reported that the phenyldimethyisiiyl function could serve as a masked form 

of the hydroxy group at C-7 in the synthesis of L-glycerou-D-manno-heptopyranoside containing saccharides. Thus 

reaction (see Scheme 1) of the Grignard reagent, derived from 1 and magnesium, with the aidehyde 2 (i.e., a properly 

protected aikyl-a-D-mannohexodiaido-1,5pyranoside) afforded in very good diastereomeric purfty the corresponding 

phenyidimethylsiiyi derivative 3. Unmasking of the PhMe,Si moiety could then be effected with KBr and AcOOH to give 

the dioi derivative 4. The latter features, together with the finding” that the PhMe,Si group in 3 was also compatible wfth 

giycoside coupling procedures involving several haiophilic promotors [e.g., silver tnflate. trimethylsiiyi trifiate], urged us to 

investigate the feasibility of applying the (phenyidimethyisiiyl)methoxymethyi (SMOM) ether as a protecting group for 

hydroxyl functions. 

We herein report that the SMOM group and its precursor phenyldimsthylsilyimethanol [ie. 6 (SMOH) in Scheme I] 

can be used successfully for the protection of hydroxyls and the anomeric centre of sugars, respectively. 

For the introduction of the SMOM group we prepared the SMOM chloride 7. The individual steps in the synthesis of 

7 are illustrated in Scheme 1. Thus treatment of commercially available 1 with sodium acetate and subsequent reduction 

of the acetate 5 with LiAiH, ,according to Ambasht et al.‘, afforded homogeneous 6 in an overall yield of 64%. The 

conversion of 6 into 7 was easily executed by the same procedure reported by Corey ef al.’ for the synthesis of MEM- 

Cl. The crude chloride 7 thus isolated was used without further purification’. 

The protection of the primary hydroxyl of the partially benzylated methyl-a-D-mannopyranoside 8 (see Scheme 2) 

with the SMOM group was performed as follows. To a solution of 8 (1 mmol) in acetonitrile (5 ml) was added N,N- 

diisopropyiethyiamine (DIPEA, 5 eq.) and 7 (3 eq.). T.l.c.-analysis, after 3 h at 40°C showed complete conversion of 8 

into a product with a higher R-value. Workup and purification (silica gel) afforded homogeneous 9’ in an excellent yield. 

Cleavage of the SMOM group from 9 with peroxyacetic acid and potassium bromf in acetic acid/sodium acetate for 
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1.5 h at 20% afforded soieiy 8. On the other hand, removal of the henzyi groups from 9 by hydrogenoiysis gave the 

dehenzyiated derivative 10. it was also established that the SMOM group in 9 survtved probnged exposure (15 h at 

20°C) to excess (n-Bu),NF in dbxane as well as basic treatment (i.e., NaOMeiMeOH and 4 N NaOH/dttxane/methanoi) 

during 8 h at 20°C. in both cases 9 couid he recovered in a nearly quantitative yteid. 

Reactbn of the secondary hydroxyi of the diacetontde derivative 11 (Scheme 3) wtth 7 and DIPEA for 4 h at 20% 

afforded, after usual workup and purification, compound 12. Actdoiysis of the 5,6-0-tsopropyiidene function in 12 gave 

13, the dioi system of which was benzyiated, in the presence of (n-Bu),Ni’, resuiting in the isolation of 14. Removal of 

the SMOM group from 14, as mentioned before (Le., 9 -_) 9 in Scheme 2) yiekted 15 in an excellent yietd. 

The compattbiiky of the SMOM group wtth the conditions used for regbseiective benzyiatbn is illustrated in Scheme 

4. For example, reaction of 7 (1.5 eq.) for 3 h at 35% with the stannyiene complex of 16, prepared by refiuxing 16 

WWm. ‘ 

with dihutyitin oxide in methanol, yielded the 3-0-SMOM-D-mannopyranostde derivative 17. Benzyiation of 17, and 

subsequent acidic hydrolysis of the trttyi (Tr) group from 19, afforded 19 in an overall yieid of 82%. 

The stability of the SMOM group towards a habphiiic pmmotor mediated giycosidatbn is exemplified in Scheme 5. 

Condensation of the heruoyiated giycosyi donor 20 with acceptor 19, under Heiferich condttbnsO, gave the &linked 

disaccharide 21, which was smoothly converted, after oxtdattve removal of the SMOM group, into the valuable 

disaccharide 22. 
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The use of (phenyidimethylsilyl)methanol 6 as a protecting group of an anomeric hydmxyl is illustrated in Scheme 6. 

Helferich promoted glycoskfatiin of 23 with a sligM excess of 6 afforded the f3-Dglucopyranoside 24 in an excellent 

yield. Zemplen deacetylation of 24, followed by benzylatiin of 26. gave 26 in an overall yield of 62%. Finally, removal of 

the (phenykfimethylsilyl)methyl group (SM group) from 26 to afford 27 (mixture of anomers) was easily accomplished 

within 1.5 h at 20°C using the same reagents as applied before for the debbcking of the SMOM group. Apart from this, 

it is also of interest to note that the Sk&group was not affected by fluoride-ion. Thus treatment (18 h at 20°C) of 26 

with an excess of (n-Bu),NF in dioxane ted to the quantitatiie recovery of the starting compound. 

In conclusion, the results presented herein indicate that the SMOM and SM protecting groups are compatible with the 

commonly used protecting group manipulations and glycosidatton protocols’0 in sugar chemistry. We firmly believe that 

the favourable features of the above described new protecting groups will be of great value towards the synthesis of 

complex oligosaccharides. 
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