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3,4-Dihydro-1,2,4-triazin-5{2H)ones were prepared by the reduction of 3-methylthio-1,2,4-triazin-52H)
ones with sodium borohydride in dimethylformamide. The synthesis appears to be general.
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We have recently reported that sodium borohydride
reduction of S-methylthio-1,2,4-triazin-3-(2H)ones in
methanol afforded 4,5-dihydro-1,2,4-triazin-3-(2H)ones in
good yields (2). Extension of this work led us to the new
reductive demethlthiolation of 3-methylthio-1,2,4-triazin-
-5{2H)ones (la-e) by sodium borohydride giving
3,4-dihydro-1,3,4-triazin-5{(2H)ones (2a-€) in high yields
(Equation 1).

The starting materials (la-e) were synthesized by the
convensional methylation reactions toward 3-methylthio-
-1,2,4-triazin-5{(2H)ones according to the reported pro-
cedure (3, 4). Thus, treatment of compounds (la-e) with
sodium borohydride in dimethylformamide at 70° for 2
hours followed by chromatography on silica gel provided
2-methyl-3,4-dihydro-1,2,4-triazin-5-(2H)ones (2a-e) in
yields of 70-82%. Use of methanol as the solvent resulted
in a substantial formation of 2-methyl-3-methoxy-1,2,4-tri-

azin-5-(2H)ones along with the expected 3,4-dihydro-1,2,4-
-triazin-5-(2H)ones.

The structures of compounds (2a-e) were confirmed on
the basis of spectroscopic data. The ir spectra gave an ab-
sorption at 1660-1685 cm™, indicating the existence of a
carbonyl group. The pmr spectra of these products in
deuteriochloroform exhibit a broad resonance signal at &
7.20-8.43 due to the N-H proton which is distinguished by
addition of deuterium oxide. Methylene protons, split into
a doublet by the adjacent N-H proton, appear at 6
4.12-4.23. Furthermore, one of the compounds (la) was
identical in physical properties (ir, pmr, mp and elemental
analysis) with the authentic sample prepared by the reduc-
tion of 2,6-dimethyl-1,24-triazin-5-(2H)one with lithium
aluminium hydride (5).

In conclusion, this method provides a new efficient
route for the synthesis of the 3,4-dihydro-1,2,4-triazin-

Table I
Synthesis of Some 3,4-Dihydro-1,2,4-triazin-5{2H)ones

Ris N~ - R N —CH3
Equation 1 /k ——ashe I /{/H
= DMF
0 N SCH; Y N
H H
Compound IR em™
No. R, Yield % Mp°C (nujol) PMR, & (deuteriochloroform)
2a Methyl 70 115
109-110
Lit. (5)
2b Cyclobutyl 82 70 1660 2.95 (s, 3, CH;), 4.21 (d, 2, CH,), 7.30 (br s, 1, NH).
2c Cyclohexyl 76 119 1670 2.88 (s, 3, CH,), 4.12 (d, 2, CH,), 7.85 (br s, 1, NH).
2d t-Butyl 82 96 1680 1.25 (s, 9, t-butyl), 2.90 (s, 3, CH,), 4.12 (d, 2, CH,), 7.20 (br s, 1, NH).
2e Phenyl 79 115 1685 3.03 (s, 3, CH,), 4.23 (d, 2, CH,), 7.30-7.90 (m, 5, phenyl), 8.42 (br s, 1, NH).
Table 2
Analytical Data for Compounds (2a-e)
Compound Calcd. Found

No. Formula C H N C H N

2a C;H,N,0 47.23 7.13 33.05 47.29 7.23 32.86

2b CsH,:N;0 57.46 7.84 25.13 57.44 8.00 24.97

2¢ CioH,,N,0 61.51 8.78 21.52 61.37 8.95 21.15

2d CsH,sN,;0 56.78 8.94 24.83 56.82 8.94 25.08

2e C,oH,N,0 63.47 5.86 22.21 63.21 5.89 21.96
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-5-(2H)ones.

EXPERIMENTAL

Melting points are uncorrected. Pmr spectra were obtained on a
Hitachi R-900 spectrometer operating at 90 MHz using TMS as an inter-
nal standard. The ir spectra were recorded on a Hitachi 260-10 spec-
trometer.

General Procedure for the Synthesis of Compounds (2a-e).

A solution of sodium borohydride (6 mmoles) dissolved in dimethylfor-
mamide (10 m}) was added to a solution of compound 1(2 mmoles) in the
same solvent ( 5 ml). The mixture was heated at 70° for 2 hours and the
solvent was removed in vacuo. After cooling, water was added and
neutralized with glacial acetic acid. The product was extracted with
chloroform, washed with water and then dried over anhydrous sodium
sulfate. The crude oily product obtained by removal of chloroform in
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vacuo was subjected to silica gel column chromatography. Elution with
n-hexane-acetone (3:1) gave purified compound (2). Physical properties of
these compounds are given in Table 1 and 2.
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