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SYNTHESIS OF FRAGMENTS OF THE CAPSULAR POLYSACCHARIDE OF HAEfUOPH/LUS INFLUfNZ4E TYPE B 

Zhi Yuan Wang and George Just* 

Department of Chemistry, McGill Unhrerslty, Montreal, Quebec, Canada H3A 2K6 

Abstract: The synthesis of fragments, comprising two and four repeating units, of the title polysaccharide Is described. 

A recent report’ describing the synthesis of the Me compounds prompts us to disclose our own work, which 

differs in some aspects from the synthesis published by Hoogerhout et a/‘. 

In our synthetic approach, the disaccharides, formed by highly stereoselective glycosidatlon of the ribofuranosyf 

halides 6 and the protected rlbltd 4 or 5, were joined by a phosphotriester linkage via a phosphoramldite approach2 using 

diisopropylmethylphosphonamk$c chlorkfe as phosphltylatlng reagent. The protective groups at each terminus (O-3 of ribf 

and O-5 of the ribiid chain) of the disaccharide could be removed selectively, which allowed using a block-synthesls 

strategy in the assemblage of larger fragments. 

The known diethyl dithloacetal of D-rlbose3 was treated wlth monomethoxytrltyl chloride and silver nitrate in THF to 

gfve the corresponding 5-Cmonomethoxytrityiated ribose4 in 73% yield. Subsequent benzyiatlon, using sodium hydride 

and benzyi bromkfe In DMF, gave the fully protected rfbose 1 (Scheme 1). Treatment of 1 wlth a catalytic amount of p- 

toluenesulfonic add In methanol afforded 2, which was plvaloyfated (1.5 equiv plvaloyi chloride, 3 equlv pyrldine, 0.15 equiv 

DMAP, CH2C12, r.t.) to provide compound 3 In 98% yield. Treatment of 1 or 3 with 2.5 equlv HgC12 and CdC03 in acetone- 

H20 (5:l V/V), followed by reduction of the resulting aldehyde with either NaBH3CN In dlmethoxyethane or NaBH4 In 

methanol, gave the protected D-rlbltols 4 ([a]23D -18.4’, c 10.9 In CHC$) and 55 ([a]23D +4.4’, c 11.8 In CHC13). No 

racemlzation of 5, caused by mlgratlon of pivalate group from O-5 to O-1, occurred during the reduction step, which was 

ascertained by comparing the “F NMR spectrum of the Masher ester of 5 (113.45 ppm) with the corresponding ester of 

the racemic ribltol 5 (113.39 and 113.47 ppm) derhred from meso-2,3,4-t&O-benzyl ribltd by successive pivaloylation and 

esteriflcation with (-)-a-methoxy-a-trifluoromethylphenylacetlc add/DC@. 

Glycosldation of 5 wlth 6 In the presence of silver perchlorate and 4-i molecular sieves in acetonltrlle at -40 OC 
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gave the disaccharide 77 ([o]23 D -12.8’, c 16.5 in CHCf3) in 97% yield. An analogous reaction of 4 and 6 resulted in the 

cleavage of the monomethoxytrltyi group and all attempts to couple the latter either proceeded in low yield or gave mainly 

an orthoester. Ammonolysls of the triacetate 7, followed by silyiation with 1,3dichloro-1 ,I ,3,3-tetralsopropyldisiloxane8 in 

pyridine afforded 8 (m.p. 4042 ‘C), which was quantitatively converted to its 2Gbenzyloxymethyl (BOM) derivative 9 with 

benzyfchloromethyi ether (5 equlv) In THF contalnlng dlisopropylethylamine (5 equlv), Bu4NI (1 equlv) and DMAP (0.5 

equiv) at r.t. for 4 days. Desilyfatlon of 9, using tetra-n-butylammonlum fluorlde, gave the did 10, which was selectively 

silylated with rert-butyldimethyfsllyi chlorfde catalyzed by silver nitrate and DMAP In THF to afford 11 in 96% yield. Reductive 

cleavage of the pivalate group with LlEt3BH in THF (3 h, 25 ‘C) gave the corresponding alcohol 12, which was then 

transformed to one key intermedlate 13 by monomethoxytrltylation (1.2 equiv MMT chloride. 2.8 equfv pyridine, 0.5 equiv 

DMAP, CH2C12, r.t.) In 90% yield. Another key Intermediate 16 was prepared from 14, formed in 97% yield by esterWlcatlon 

of 13 (1.5 equiv levullnic a&f, 2 equfv DCC, 1.5 equlv DMAP, ether, 24 h, rt.), followed by hydrolysis of the MMT group (3% 

trichloroacetlc acid In CH2C12, 5 min, r.t.) in 93% yield based on 13. Conversion of 13 to its 3’-CphosphoramMite with 

diisopropyfmethyfphosphonamldic chloride (2.2 equlv) In THF containing dllsopropylethyfamine (4.0 equlv) afforded, after 
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short-column chromatography on silka gel, the dlastereomerk phosphoramkfltes 15 In 96% yield (3’P NMR: 151.7, 152.0 

ppm). 

Coupling the phosphoramldite 15 (1.3 equiv) wlth the alcohol 16 In the presence of tetrazole (4 equfv) In acetonltrlle 

at r.t. gave the tetrasaccharlde 17 In 34% yield (Scheme 2). The reactlon was readily scaled up, and the tetrasaccharlde 

product could be puriflsd by chromatography on silica gel. In order to proceed wlth a block-synthesis strategy to build up 

the oligosaccharide skeleton, two terminal protective groups, levullnyl (Lev) and MMT, were selectively removed from 17. 

Thus, acid hydrolysis of 17 (same conditions as for preparation of 16, Scheme 1) and base hydrdysls (0.5 M hydrazine in 

acetic acid-pyrldlne, r.t. 5-10 mln) gave the corresponding alcohols 18 (S5%) and 19 (Xi%), respectively. Compound 19 

was then converted to the phosphoramldlte 20 (same condftlons as for preparation of 15. Scheme 1). 
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The octasaccharkfe 21 was prepared by using similar coupling condltlons from the alcohd 18 and the 

phosphoramldlte 20. The TLC of the reaction showed several newly formed spots, but isolatbn of the desired products was 

In practice extremely dlfflcult due to the fact that the unreactad starting material 15, the eight possible diastereomeric 

products and slde products from the decomposed phosphoramkflte 20 had slmllar polarities on silica gel. Various solvent 

systems were tried to achieve better separation, and one of elght possible lsomerlc products was actually Isolated. Its 31P 

NMR spectrum had three peaks at 0.089, 0.334 and 0.404 ppm; In ks ‘H NMR spectrum, the only distinguishing signals 

were from the fert-butyldlmethyfsllyi group, the levulinyl group and the proton at the C3~GMvulinyi group which appeared 

as a trfplet at 5.15 ppm. The remaining protons Integrated In the correct proportions. 
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Complete deprotectlon of 17 was achieved as follows: (a) removal of the levullnyl group from I8 or the MMT group 

from 19, (b) demethylation (tert-butyiamine, reflux, 24 h), (c) desllylation (tetra+butylammonium fluorkle, THF, r.t., 3 h), (d) 

removal of the benzyl and the BOM groups by Pd-catalyzed hydrogenation (10% Pd-C, 15 Ibs/sq. In., methanol-H20, r.t., 5 

h), followed by gel flltratlon over Ion-exchange resin (Dowex 5OWX8, Na+ form) and puriflcatlon by preparative TLC (20 x 

20 cm, 200 microns, slllca gel GF) developing wlth I-PrOH-MeOH-H20 (3:1:0.5 V/V) to give the fragment 22’ In 46% overall 

-O-;-o OH C-OH 
22 I 

ONa IOH 

The synthesis of larger fragments by a solid-phase approach Is at present under Investlgatlon. 
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