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The nitromethane-mercuric cyanide method’ of nucleoside synthesis usually 
gives the I-glycosyl derivative when uracil and 5-substituted uracils are condensed 
with halogen0 sugars2, but we have found that the condensation of 6-methyluracil 
with halogen0 sugars gives anomeric mixtures of the 3-glycosy! derivatives. 

B-Methyluracil nucleosides could not be synthesised by the mercuric salt 
method3 and the Hilbert-Johnson method4. The latter method gives the “O-glyco- 

side”5. Utilization6 of the trimethylsilyl derivative of Gmethyluracil gave a poor 
yield of 6-methyl-3-D-ribofuranosyluracil (lb). 

Compound la was easily prepared (84%) from 6-methyluracil and t&O- 
benzoyl-D-ribofuranosyl chloride by the nitromethane-mercuric cyanide method, 
as was 6-methyl-3-(2,3,4,6-tetra-U-acetyl-~-glucopyranosyl)uracil (2a, 94%) from 
tetra-O-acetyl-a-D-glucopyranosyl bromide. The structures of compounds la and 2a 

were established by their stability towards methanolic hydrogen chloride’, by the 
formation of 1,6-dimethyluracil by acid hydrolysis of the IV-methylated derivatives ’ 
lc and 2c, and by their U.V. spectra’. Compounds lc and 2c were prepared by the 
methylation of lb and 2b with diazomethane in methanol. 

Compounds la and lb appeared to be /I-D anome#, since the p.m.r. spectrum 
of la showed a coupling constant, J,.,,, of < 1 Hz with a half-height width of 3 Hz 
for H-l’. Compound 2b was an anomeric mixture, since the p.m.r. spectrum in D,O 
showed six peaks near 6 5.7 with J1e,2. 9.33 Hz (6 5.76) for H-l’ of one anomer and 
J l,ezs 9.67 Hz (6 5.65) for H-l’ of the other anomer”, and J;,6 0.7 Hz (6 5.62) for 
H-5. 

One of the two asymmetric centers of the dialdehyde formed on periodate 
oxidation of glycosides retains the configuration of the glycosidic carbon atomI’. 
In order to compare lb and 2b, the latter compound was converted into ~-/SD- 

mannopyranosyl-6-methyluracil. Condensation of 2b with benzaldehyde-zinc 
chloride gave 3-(4,6-U-benzylidene-a~-~-glucopyranosyl)-6-methyluracil (3), which 
afforded the dimethanesulphonate 4 in good yield. Treatment of 4 with one equivalent 
of sodium hydroxide in methanol gave a mixture of the 2,2’-anhydro compound (5) 
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and the 2,3’-anhydro compound12 (6) w IC could not be separated by chromatog- h’ h 
raphy. However, with two equivalents of sodium hydroxide, 4 gave 3-(4,6-O-benzyli- 
dene-3-O-mesyl-~-~-n~annopyranosyl)-6-methyluracil (7). Similar treatment of a 
mixture of_ the 2,2’- and 2,3’-anhydro compounds (5 and 6) also gave 7. The /I-D- 

anomeric configuration of 7 was established by the coupling constant J, e,2e -c 1 Hz for 
H-l ‘, and by hydrolysis with aqueous acetic acid to give 3-(3-0-mesyl-/3-D-manno- 
pyranosyl)-6-methyluracil _ ’ 3 (9) Since 9 did not consume periodate, it was identified 
as a 3’-0-mesyl compound. Treatment of 9 with two equivalents of M sodium hydrox- 
ide gave 3-/3-D-mannopyranosyl-6-methyluracil (lo), which consumed periodate and 
had J1.,2. 0.6 Hz (6 6.08) for H-l ‘_ Simple or-d. curves were obtained for the nucleo- 
sides lb, 2b, and 10 and for the dialdehyde 11 derived by periodate oxidation. The 
results (Table I) showed that lb and 2b were similar anomeric mixtures. This type of 
o.r.d. data offers a reliable method of determining anomeric purity. 
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TABLE I 

O.RD. DATA FOR DIALDJXYDES DERIVED BY OXIDATION OF NIJCLEOSIDES WITH SbDIU?.! METAPERIODATE 

(0.04M) 

2b -80” -410” 
10 -25” -230” 
lb -85” -400” 

% 0.01, water. 

The structures of the 2,2’-anhydro (5) and 2,3’-anhydro compounds (6) were 
established by comparison of the U.V. spectra of 3-(4,6-O-benzylidene-3- O-mesyl+ 
o-mannopyranosyl)-6-methyhsocytosine l4 (14) and 3,6dimethylisocytosinel 5. Com- 
pound 14 was obtained by treatment of the anhydro compounds (56) with liquid 
ammonia in a sealed tube. 

Attempted separation of 3-(4,6-O-benzylidene-2-O-mesyl-~-D-allopyranosyl)-6- 
methyluracil (S), following treatment of the mixture of 5 and 6 with alkali, was 
unsuccessful. Treatment of the mother liquor of compound 7, which contained 8, with 
aqueous acetic acid gave 6-methyluracil and methane&phonic acid, possibly via 12 
and 13 since methyl 2,6-anhydro-cc-D-altropyranoside is acid-labile’6. 

JxPERIMENTAL 

P.m.r. spectra were measured, with appropriate internal or external standards 
of tetramethylsilane, with a JEOL 60 MHz spectrometer. 0.r.d. data were measured 
with a JASCO ORD/UV-5 instrument. 

6-~ethyl-3-D-~ibO~~~~~~C~~ (Ib). - A mixture of 6-methyluracil (1.9 g) and 
mercuric cyanide (5.1 g) was added to nitromethane (500 ml) and dried by azeotropic 
distilIation. The ribofwanosyl chloride (from 10.5 g of tri-U-benzoyhxibofuranosyl 
acetate and ethereal hydrogen chloride) was added dropwise to the mixture during 
30 min with continuous, gradual distillation of nitromethane. The mixture was then 
boiled for 4 h with continuous, gradual distillation of nitromethane and thereafter 
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evaporated in vacua. The syrupy residue was extracted with chloroform, and the 
extract was washed with 30% aqueous potassium iodate (2 x 50 ml) and water (50 ml), 
dried (Na,SOJ, and concentrated. The residue was eluted from silica gel with 
benzene-ether (I:l) to give la as a colourless, amorphous solid (7 g, 82%). N.m.r. 
data (methyl sulphoxide-d,): 8 6.55 (s, half-height width 3 Hz, J,.,,, -C 1 Hz, H-l’). 

A solution of la (7 g) in ethanol (50 ml) and M sodium hydroxide (50 ml) was 
stored for 1 h and then treated with Dowex-50 (H+) resin (24 g). The filtrate was 
evaporated in vacua, and the syrupy residue was treated with a mixture of chloroform 
and water to remove benzoic acid. The aqueous layer was concentrated and the 
residue dried to give lb (3.1 g) as an amorphous powder, b]g2 - 18” (c 0.08, water), 
AHZo 266 Lzz 234 nm (Found: C, 46.56; H, 5.59; N, 11.08. C,,H,,N,O, talc.: mnx 
C, 46.51 I H, 5.49; N, 10.85%). N.m.r. data (methyl sulphoxide-de): S 6.10 (l-proton 
doublet, J1,,+, 3.7 Hz, H-l’) 

1,6-Dimethyl-3-D-ribofuranosylrrracil (1~). - An excess of diazomethane was 
added to a solution of lb (0.2 g) in dichloromethane (50 ml). After 1 day, the mixture 
was evaporated in vacua to give lc (0.1 g), m.p. 159-161” (from ethanol), Lz=: 273, 
AH20 238 nm (Found: C, 48.33; H, 5.93; N, 10.07. CllH16N206 talc.: C, 48.52; ml* 
H, 5.92; N, 10.29%). 

6-~~ethyZ-3-(2,3,4,6-fetra-0-acetyl-cr& (2a). - The con- 
densation of 6-methyluracil with tetra-0-acetyl-a-D-glucopyranosyl bromide was 
carried out as described for la to give 2a (94%), m-p. 155-157” (from ethanol) 
(Found: C, 49.57; H, 5.34; N, 6.09. C1 sHZSN201 1 talc.: C, 50.00; H, 5.30; N, 6.14%). 

3-(q9-mGZucopyranosyZ)-6-merhyZuraciZ (2b). - A solution of 2a (1 g) in 50% 
aqueous ethanol containing 25 ml of M sodium hydroxide was stored for 30 min at 
room temperature. The mixture was neutralised with Dowex50 (H+) resin and 
evaporated in vacua. The residue was crystallized twice from ethanol to give 2b 
(0.6 g, 60%), m.p. 196200”, [a]E2 ca. 0” (c 0.09, water), 2%: 266 (E 9,370), ez 234 nm 
(~2,036) (Found: C, 45.48; H, 5.64; N, 9.52. C,,H,6N207 talc.: C, 45.83; H, 5.59; 
N, 9.72%). N.m.r. data (DzO): 6 5.65 (doublet, JzP,z, 9.67 Hz, H-l’), 5.76 (doublet, 
J 1’,2, 9.33 Hz, H-l’). 

3-(4,6-0-BenzyZinene-orB-D-gZzzcopyra?zosy~-6-~ethyZzzraciZ (3). - Compound 2b 
(5.2 g) was added to freshly distilled benzaldehyde (80 ml) containing zinc chloride 
(6 g), and the mixture was stirred for 40 h at room temperature. The mixture was 
poured into ether (200 ml) with vigorous stirring, and the product was collected, 
washed with ether and methanol, and recrystallized from hot water to give 3 (6 g, 
91%), m-p. 286-288” (Found: C, 57.46; H, 5.34; N, 7.39. C, sH2,-,N20, talc.: C, 57.44; 
H, 5.36; N, 7.44%). 

3-(4,6-0-BenzyZi~e~e-2,3-di-O-mesyZ-~~-D-gZucopyra~osy~-6-Jne~ZzyZ~raciZ (4). - 

A solution of 3 (1.7 g) in dry pyridine (100 ml) at 0” was treated with mesyl chloride 
(1.4 g), in the usual manner, to give 4 (2.2 g, 90%)$ m.p. 154-156” (from ethanol). 
Recrystallization from methanol gave material having m.p. 165-168” (decomp.), 
I.EEH 264, AEEH 231 nm (Found: C, 44.89; H, 4.67; N, 5.26; S, 12.10. C2eHZ4N201 1S2 
talc.: C, 45.10; H, 4.54; N, 5.26; S, 12.04%). 
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3-(4,6-0-Benzylidene-3-O-?~zesyl_B-D-maiz~zopyranosyC)-6-nzetJzyCztraciI (7). - 

Compound 4 (6.4 g) dissolved in methanol (700 ml) was treated dropwise with 
M sodium hydroxide (12 znl). The mixture was stored for 2 h at room temperature, 
and then evaporated in uacuo to small volume and poured into cold water (100 ml) 
The precipitate (4.4 g, 85%) was collected, washed with cold water, and recrystallized 
from ethanol to give the mixture 5-6 (2.8 g), m.p. 230-232”, AzEH 274, lzgH 236 nm 
(Found: C, 52.32; H, 4.66; N, 6.45; S, 7.25. C,,H,,N,O,S talc.: C, 52.28; H, 4.62; 
N, 6.42; S, 7.32%). 

The mixture 5-6 (0.3 g) was suspended in 50% aqueous ethanol (20 ml), and 
M sodium hydroxide (1.4 ml) was added. The solution was stored for 2 h at 40" and 
then neutralised with Dowex-50 (H+) resin. The filtrate was evaporated, and the 
residue was crystallized from aqueous ethanol to give 7 (0.3 g), m-p. 225-228”. 
Recrystallisation from hot ethanol gave material (0.2g) having m.p. 238-239” (Found: 
C, 50.31; H, 4.81; N, 6.17; S, 7.09. C19HZ2N209 S talc.: C, 50.21; H, 4.88; N, 6.16; 
S, 7.06%). 

3-(3-0-Mesyl-~-D-nza~zrzopyraizosyl)-6-~?zetIzy~uracil(9). - A suspension of com- 
pound 7 (1.9 g) in 80% aqueous acetic acid (50 ml) was refluxed for 1 h and then 
evaporated in uacuo. The syrnpy residue was partitioned between chloroform and 
water. The aqueous layer was evaporated to dryness in cacuo, and the residue was 
crystallized from aqueous ethanol to give 9 (1.2 g), m.p. 173-175”. Recrystallization 
from aqueous ethanol gave material having m.p_ 176-179’ (Found: C, 39.19; H, 5.10; 
N, 7.55; S, 8.65. C12HlsN209S talc.: C, 39.34; H, 4.95; N, 7.65; S, 8.75%). 

3-fl-D-Marznopyra?zosyb6-r?zethy/zwaci~ (10). - A suspension of compound 9 
(0.G g) in ethanol (25 ml) containing M sodium hydroxide (3.32 ml) was stored over- 
night and then neutralized with Dowex-50 (H+) resin. The filtrate was evaporated itz 
cacuo, and the residue was recrystallized from ethanol to give 10 (0.3 g), m.p. 237-238”. 

[G2 - 32.8O (c 0.09, water), 1.%$267, I.%$235 nm (Found: C, 45.83; H, 5.59; N, 9.79. 
C,,H,,N20, talc.: C, 45.88; H, 5.59; N, 9.72%). N.m.r. data (DzO): 6 6.08 (I- 
proton doubiet, .i, ,,2. 0.6 Hz, H-l’). 

3-(4,6-O-Bezz~yylideize-3-0-i?zesyl_P-D-/e (14). 

- The mixture !5-6 (O-5 g) was added to liquid ammonia (20 ml) and stored for 4 days 
at room temperature in a sealed tube. The mixture was then evaporated, and the 
residue [0.4 g, m-p. 170-175” (decomp.)] was recrystallized from methanol to give 14, 
m-p. 173-175” (decomp.); U.V. data (90°/ aqueous ethanol): i.EJXMNaoH 301, 232; 
L;/“M Naori 258, ,,,, “cotn’ 293,229; I~i~t~* 251; l$iM HCL 263 ; AZ/f HC’ 242 nm; n.m.r. data 
(methyl sulphoxide-d,): 6 6.38 (l-proton doublet, J1,,2. c 1 Hz, H-l’) (Found: C, 
50.14; H, 5.02; N, 9.15; S, 6.92. C,,H2,N,0,S talc.: C, 50.32; H, 5.11; N, 9.27; 
s, 7.07%). 
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