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In a prevrous commumcatron*, a new procedure for the synthesis of glycosyl 
compounds that uses a 1-U-phenoxycarbonyl sugar denvatwe was described,, 2(lH)- 
pyndone (1) and 4-methoxy-2( lB)-pynrmdmone (2) selectively afforded the correspondmg 
Qglycosyl compounds, although their yrelds barely exceeded 30% With the Immediate 

goal of rrnprovmg yrelds m ths novel reaction, the authors have made a study of vanous 
actrvatmg agents that have been found useful m the condensation of purme denvatwes 
urlth fully acylated sugars’ 

TO a homogeneous, prefused mixture of 1 (0.3 g, 3 3 mmoles) and p-toluene- 
sulfonanude (3) (0 6 g, 3 3 mmoles) at 135-140° was added 2,3,4,6-tetra-0acetyl-l-0 

(phenoxycarbonyl)~PD-glucopyranose (4) (1 5 g, 3 3 mmoles), and the murture was stirred 
for 1 hat 135140°/20 torr to remove the phenol liberated The remammg phenol and 
unchanged 1 and 3 were removed by washmg with 1 M aqueous sodmm hydroxide, and two 
recxystalllzatlons of the residue from ethanol afforded 2-(2,3,4,6-tetra-Gacetyl-D-D-gluco- 
pyranosyloxy)pyndme* (5) (1 1 g, 78 5% yield), the yield of 5 was thus greatly unproved 

On mcreasmg the molar ratio of 3 to the other reagents as shown m Table I, we 

confirmed that l-(2,3,4,6-tetra-U-acetylQ-D-glucopyranosyl)-2( lH)-pyndone* (6) IS con- 

cormtantly produced, and the apphcation of five molar equivalents of 3 resulted 111 the 
preponderant formatron of 6 (1 0 g, 71 4% yreld ) Compound 2 and 4-methoxy-S-methyl- 
;?(lH)-pynmldmone sm-nlarly afforded the acetates of the correspondmg N-glycosyl com- 
pounds m 45* and 57% yields, respectively The latter compound had m p 132-l 33O, 
[CC] g -14 2” (c 1 0, chloroform), and X$$gH 283 nm (M 6 95). Elemental analytlcal 
data were consistent mth those calculated for the expected structure These results suggested 

* Synthetic &u&es by the Use of Carbonates. Part V. For Part IV, see S. Inaba, Y Yamada, T. Yoshmo, 
and Y IsI~do, J Amer Chem Sot ,95 (1973) 2063. 
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TABLE I 

CONDENSATION OF 2(W)-PYRIDONE (1) WITH 2,3,4,6-TETRA-GACETYL-I-O-(PHENOXY- 
CARBONYL)/I-DGLL’COPYRANOSE (4) IN THE PRESENCE OF p-TOLUENESULFON- 
AMIDE (3) = 

Molar ratzos of reagents Relatrve percentages of products b 

1 4 3 5 6 

1 1 1 100 (78 5% ‘) - 
1 1 2 100 trace d 
1 1 3 545 45 5 
1 1 4 33 3 66 6 
1 1 5 - 100 (714%‘) 
1 1 se 37 5 62 5 

rr All reactions were conducted wrth 3 3 mmoles of 1 by fusmg each rmxture for 1 h at 135-140” In 
uacuo b These percentages were calculated from the mtegratron curve of each n m r spectrum c The 
yields axe those of the correspondmg glycosyl compounds d Thrs was detected by t 1 c e Thus reactron, 
was performed at atmosphenc pressure 

that rmgratron of the glycosyl group of 5 to give 6 n-u&t have been rnduced by 3 m the 
course of the reactron, thrs hypothesis was verrfied when it was found that fusion of 5 

wrth five molar equrvalents of 3 under surular reaction-condrtrons, followed by direct 

crystalllzatIon from ethanol, afforded 6 m a yreld of 78% It IS sgmficant that the U+V 
glycosyl nugratlon can bmduced by such organrc agents as 3 as effectIveIy as with mer- 
cunc bromlde2, and that synthesis of either an U- or anfiglycosyl compound 1s now 
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possible at wrll, merely by appropriately adjustmg the reactron condrtrons as described 
Thrs chscovery led us to test the potent& apphcatron of other actlvatmg agents’ 

to such a reactron system N-Methyl- (7), NNdunethyl- (S), andN-acetyl-p-toluenesulfo- 
narmde (9), benzenesulfonamrde (I 0); pchloro- (11) and pmtro-benzenesulfonamrde (12), 
benzamrde (13), o- (14) m- (15), and pmtrophenol(16), phenol (17), and succimmrde 
(18) were exammed for therr possible catalytrc effect m the 0+Nglycosyl migration under 
the same reaction condrtrons The relative ratios of 5 and 6 m each of the product mrxtures 

were calculated from the mtegratron curve of their respective n m r spectra,because a 

one-proton signal for the pyndme ring of 5 IS observed at 6 8 20 p p m (cMoroform_d, 
tetramethylsriane) apart from the other aromatrc-rmg protons The relatrve proportions of 
5 and 6 III the respectrve products can thus be calculated from the mtegratron curve of 
each spectrum The agents 10, 11,12, and 15 were found to rsomerme 5 rnto 6 entuely, 
9 and 16 were also effectrve, although they concomrtantly afforded N-acetyl-N-(2,3,4,6- 
tetr~-O-acetyl-PD-glucopyranosyl)-ptoluenesuifonamrde~ (25%) and p-mtrophenyl 

2,3,4,6-tetra-0-acetyl_PD-glucopyranosrde-(33%) respectrvely, catalysts 7 and 13 
converted 5 mto 6 to the extent of 70 and 16%, respectrvely. Compounds 8,14,17, and 
18 showed no catalytrc effect at ah However, compound 14 was found to be synthetrcally 
advantageous, as It gave solely 5 (XI 84 5% yield) w h en applxed to the condensatron reac- 
tion of 1 wrth 4 
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* Thrs product was rdentrfied by n mr spectroscopy III comparison wrth an authentrc specrmen 
{m.p 75-760, [a] $ -9” (c 10, hl c oroform)) prepared by another procedure. Preparation of the spec- 
nnen wdl be reported elsewhere, together ~rlth that of the other related compounds 
* This product was identified by comparison with an authentic specimen [E M. Montgomery, 
N K. Rxhtmyer, and C S Hudson, J Amer C’hem Sot a 64 (1942) 6901 by n mr spectroscopy 


