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In a previous commumcatlon*, a new procedure for the synthests of glycosyl
compounds that uses a 1-O-phenoxycarbonyl sugar derivative was described, 2(1H)-
pynidone (1) and 4-methoxy-2(1H)-pyrnimidinone (2) selectively afforded the corresponding
O-glycosyl compounds, although their yields barely exceeded 30% With the immediate
goal of improving yields 1n this novel reaction, the authors have made a study of various
activating agents that have been found useful 1n the condensation of punine dervatives
with fully acylated sugars®

To a homogeneous, prefused mixture of 1 (0.3 g, 3 3 mmoles) and p-toluene-
sulfonamide (3) (0 6 g, 3 3 mmoles) at 135—140° was added 2,3,4,6-tetra-O-acetyl-1-O-
(phenoxycarbonyl)-g-D-glucopyranose (4) (1 5 g, 3 3 mmoles), and the mixture was stirred
for 1 hat 135—-140°/20 torr to remove the phenol liberated The remaimning phenol and
unchanged 1 and 3 were removed by washing with 1 M aqueous sodium hydroxide, and two
recrystallizations of the residue from ethanol afforded 22,3,4,6-tetra-O-acetyl-3-D-gluco-
pyranosyloxy)pyndme* (53) (1 1 g, 78 5% yield), the yield of § was thus greatly improved

On 1ncreasing the molar ratio of 3 to the other reagents as shown in Table I, we
confirmed that 1(2,3,4,6-tetra-O-acetyl-8-D-glucopyranosyl)-2( IH)-pyndone* (6) 1s con-
cormutantly produced, and the application of five molar equivalents of 3 resulted in the
preponderant formation of 6 (1 0 g, 71 4% yield) Compound 2 and 4-methoxy-5-methyl-
2(1H)-pynimidinone similarly afforded the acetates of the corresponding N-glycosyl com-
pounds in 45% and 57% yields, respectively The latter compound had mp 132—133°,

[e] 5 —14 2° (¢ 1 0, chloroform), and AELH 283 nm (e 6 95). Elemental analytical
data were consistent with those calculated for the expected structure These results suggested

* Synthetic Studies by the Use of Carbonates. Part V. For Part IV, see S. Inaba, Y Yamada, T. Yoshino,
and Y Ishudo, F Amer Chem. Soc, 95 (1973) 2063.
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TABLE

CONDENSATION OF 2(1H)-PYRIDONE (1) WITH 2,3,4,6-TETRA-O-ACETYI-1-O-(PHENOXY-
CARBONYL)-3-D-GLUCOPYRANOSE (4) IN THE PRESENCE OF p-TOLUENESULFON-
AMIDE (3)¢2

Molar ratios of reagents Relative percentages of products b
1 4 3 5 6

111 100 (78 5%€) -

1 1 2 100 trace 4

1 1 3 545 455

i 1 4 333 66 6

1 1 5 - 100 (71 4%°)
1 1 5¢ 375 625

@ A1l reactions were conducted with 3 3 mmoles of 1 by fusing each mixture for 1 h at 135-140° n
vacto O These percentages were calculated from the integration curve of eachn m r spectrum € The
vields are those of the corresponding glycosyl compounds d This was detected by t1c € This reaction,

was performed at atmospheric pressure

that migration of the glycosyl group of 5 to give 6 mught have been induced by 3 mn the
course of the reaction, this hypothesis was venified when it was found that fusion of §
with five molar equivalents of 3 under similar reaction-conditions, followed by direct
crystallization from ethanol, afforded 6 1n a yield of 78% It 1s significant that the O->N
glycosyl migration can be-induced by such organic agents as 3 as effectively as with mer-
curic bromude?, and that synthesis of exther an O- or an N-glycosyl compound 1s now
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possible at will, merely by appropriately adjusting the reaction conditions as described
Thus discovery led us to test the potential application of other activating agents!?
to such a reaction system N-Methyl- (7), N N-dimethyl- (8), and N-acetyl-p-toluenesulfo-
namide (9), benzenesulfonamide (10); p-chloro- (11) and p-mtro-benzenesulfonamide (12),
benzamide (13), o- (14), m- (15), and p-nitrophenol (16), phenol (17), and succinimide
(18) were examned for their possible catalytic effect in the O->N glycosyl migration under
the same reaction conditions The relative ratios of 5 and 6 1n each of the product mixtures
were calculated from the mtegration curve of their respective n m r spectra,because a
one-proton signal for the pyrndine ring of 5 1s observed at 6 8 20 p p m (chloroform-d,
tetramethylsilane) apart from the other aromatic-ring protons The relative proportions of
5 and 6 1n the respective products can thus be calculated from the integration curve of
each spectrum The agents 10, 11, 12, and 15 were found to 1somerize 5 1nto 6 entirely,
9 and 16 were also effective, although they concomitantly afforded N-acetyl-N-(2,3,4,6-
tetra-O-acetyl-B—D-glucopyranosyl)-p—toluenesuifonamlde** (25%) and p-mtrophenyl
2,3,4,6—tetra-0-acety1—B-D-glucopyranosxde*** (33%), respectively, catalysts 7 and 13
converted 5 mto 6 to the extent of 70 and 16%, respectively. Compounds 8, 14, 17, and
18 showed no catalytic effect at all However, compougnd 14 was found to be synthetically
advantageous, as 1t gave solely 5 (1n 84 5% yield) when apphed to the condensation reac-
tion of 1 with 4
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** This product was identified by n m.r spectroscopy m companson with an authentic specimen
{m.p 75-76°, [«] F-9° 1o, chloroform) } prepared by another procedure. Preparation of the spec-
imen will be reported elsewhere, together with that of the other related compounds
*** This product was identified by companson with an authentic specimen [E M. Montgomery,

N K. Richimyer, and C. S Hudson, J 4Amer Chem. Soc, 64 (1942) 690] by n m.r spectroscopy



