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The preparation of 3-alkyluracils by direct alkylation
of uracils is usually not possible (1). Even under the most
favorable conditions, a mixture containing both N-1 and
N-3 monoalkylated products and N-1, N-3 dialkylated
product is obtained (2). The ratio of the three products
is variable and is known to be influenced by substituents
at the 5 and 6 positions and the ratio of alkylating agent to
the uracil (2-4).

To circumvent this problem the tetrahydropyranyl
moiety was employed as a blocking group for the N-1
position of uracil and thymine. Alkylation at N-3 without
competition from N-1, followed by hydrolytic removal
of the blocking group, led to good yields of N-3 alkylated
products. The use of the tetrahydropyranyl moiety as a
blocking group in this sequence was suggested by its
previous use as a protecting group for the N-9 imidazole
nitrogen in the synthesis of 6-substituted purines (5) and
the ready availability of the l-tetrahydropyran-2-yl deri-
vatives of uracil (la) and thymine (Ib) (6). The present
method is thus limited to those uracils which, after con-
version to suitable 2,4-dialkoxy derivatives, will undergo
the Hilbert-Johnson reaction (7) with 2-chlorotetrahydro-
pyran to form the necessary V-1 blocked derivatives.

No special effort was made to maximize the yields
reported in Table I. Most of the 3-alkyl-1-(tetrahydro-

Summary of 3-Alkyluracil and Thymine Preparations
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TABLE 1
Compound R R’ M.p., C° Yield, %
1la H n-C3H4 0il 93
1b H n-CgHy g il 98
Tie H allyl oil 99
11d CH; allyl 87-89 78
le H -CH,CgHs 103-104 66
[t H -CH,CgF 5 125-127 86
[1la H n-C3H4 157-158 (a) 68
b H n-CgHy 4 144-146 77
e H allyl 133-134 46
1id CH; allyl 175177 83
[Ile H -CH,Cg¢Hs 180-181 (b) 76
L1If H CH,C4Fs 200-202 82

Calculated Found
C H N C H N
60.48 7.61 11.76 60.11 7.59 12.11
66.20 9.15 9.08 66.02 9.49 8.47
61.00 6.83 11.86 60.80 6.68 12.14
62.38 7.25 11.19 62.24 7.40 11.27
67.11 6.34 9.78 67.00 6.19 9.68
51.07 3.48 7.45 51.24 3.39 7.23
54.53 6.54 8.17 54.80 6.62 8.28
64.25 8.99 12.49 64.18 8.69 12.58
55.25 5.30 18.41 54.96 5.24 18.17
57.82 6.07 16.86 57.90 6.07 17.12
65.33 4.98 13.86 65.37 5.29 13.55
45.22 1.73 9.59 45.20 1.94 9.85

(a) Prepared previously by E. Falch, Acta Chem. Scand., 24, 137 (1970). (b) A value of 180-182° has been reported by A. Novacek,
Collect. Czech. Chem. Commun., 36, 4066 (1971), who prepared the compound by benzylation of 1{2-cyanoethyl)uracil followed by

alkaline decyanoethylation.
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pyran-2-yluracils were oblained as pure compounds. In
the one case (I1b) where impurities were detected, no
effort was made at purification since the pure 3-alkyl-
uracil (b)Y resulted from its hydrolysis.  Evidence for
the position of alkylation was obtained from ultra-violet
spectra. All alkylated uracils and thymines reported here
(IHa-l11fy showed a bathochromic shift of 24-28 nm in
neutral vs. 0.1 N sodium hydroxide solution. Only N-3
alkylated uracils show such shifts to longer wavelengths
(8). The expected shifts for the N-1 isomers are less than
2am.

EXPERIMENTAL (9)

3-Alkyl-1-(tetrahydropyran-2-yhuracils and Thymines (1la-f).

The general procedure used to prepare these compounds is
illustrated by the synthesis of 3-n-propyl-1{tetrahydropyran-2-yl)
uracil (Ifa). A mixture of 13.7 g. (0.07 mole) of l-tetrahydropyran-
2-ylyuracil, 12.3 g. (0.1 mole) of n-propyl bromide, and 13.8 g. (0.1
mole) of anhydrous potassium carbonate in 150 ml. of dimethyl-
formamide was heated overnight on a steam bath. The reaction
mixture was poured into 300 ml. of water and extracted three
times with 150 ml. portions of chloroform. The combined
chloroform extracts were washed twice with 100 ml. portions of
water, dried over anhydrous magnesium sulfate, and the chloro-
form removed in vacuo 1o give 15.5 g. (93%) of 3-n-propyl-1-
(tetrahydropyran-2-yhuracil as a light yellow oil, A max (methanol)
261 nm (log €, 3.94); nmr (DMSO-dg) 6 0.93 (3H, t,] ~ 7.0 Hz,
CH3) 3.92 (2H,t, ] = 7.0 Hz, >N-CH;-), 5.77 (1H, d, | = 8.0 Hz,
uracil 5-H), 7.40 (1H, d, ] = 8.0 Hz, uracil 6-H).

3-Alkyluracils and Thymines (1la-f).

The general procedure used to prepare these compounds is
ilustrated by the synthesis of 3-n-propyluracil (Illa). A solution
of 10.8 g. (0.045 mole) of 3-n-propyl-1(tetrahydropyran-2-yl)-
uracil (Ha) in 120 ml. of 8:3:1 methanol-concentrated hydro-
chloric acid-water was refluxed overnight.  After cooling, the
hydrolysis mixture was neutralized with saturated sodium bicar-
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bonate solution, extracted three times with 150 ml. portions of
chloroform and the combined extracts dried over anhydrous
magnesium sulfate, The chloroform was removed in vacuo and the
residue triturated with ether to furnish 4.75 g. (68%) of 3-n-
propyluracil, m.p. 157-158°; A max (methanol) 259 nm (log ¢,
3.86), A max (0.1N sodium hydroxide) 284 nm (log e, 4.09);
nmr (DMSO-dg) 6 0.85 (3H, t, ] = 7.0 Hz, -CH3), 1.55 (2H, m,
CH,CH4CH3), 3.75 (2H, t, J = 7.0 Hz, > N-CH;,-), 5.60 (1H, d,
] = 8.0 Hz, uracil 5-H), 7.43 (IH, d, ] = 8.0 Hz, uracil 6-H).
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