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Synthesis of 1,3-Dialkylpyrazolo|1,5«]-1,3,5-triazine-2,4-diones

Isomers of 1,3-Dialkylxanthines

Keitaro Senga, Joze Kobe, Roland K. Robins and Darrell E. O’Brien

ICN Pharmaceuticals, Inc., Nucleic Acid Research Institute, 2727 Campus Drive

Reccived August 5, 1974

The synthesis of a new series of alkylxanthine analogs containing a bridgehead nitrogen atom
is reported. 1,3-Dialkylpyrazolo|1,54]-1,3,5-triazine-2 4-diones, were prepared by the treatment
of 3-methylpyrazolo| 1,54 |-1,3,5-triazine-2 4-dione (3) with the corresponding alkyl iodide.
Similarly, the reaction of 3-methyl-7-phenylpyrazolo|1,5a]-1,3,5-dialkyl-7-phenylpyrazolo|1,5¢ }-

1,3,5-triazine-2 4-diones.  'The starting materials, 3 and 17, were prepared via the reaction of an
appropriate 3-aminopyrazole with ethoxycarbonyl isothiocyanate. Several 8-bromo derivatives
were prepared by direct bromination of the 1,3-dialkylpyrazolo{ 1,54 ]-1,3,5-triazine-2 4-diones.

Since the methylxanthines (1-3) caffcine and theophyl-
line are now known to function as inhibitors of cyeclic
AMP phosphodiesterase (PDE), a number of substituted
xanthine derivatives (4-0) have recenlly been examined for
their ability to inhibit this enzyme isolated from various
sources. [n the course of our synthetic program on bridge-
head nitrogen heterocycles as inhibitors of PDE (7), it
became desirable to investigate the chemistry and biological
propertics of 1,3-dialkylpyrazolo] 1,54 ]-1,3,5-triazine-2 4-
diones.  Structure 7 is of parlicular interest since it may
be regarded as theophylline with the Cs and Ny atoms
interchanged.
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Although the pyrazolof1,54]-1,3,5-triazine ring sys-
tem is closely related to the biologically important purines,
it has been little explored. Recently, the synthesis of certain
pyrazolo|},5-a]-1,3,5-triazine incduding the isosteric
xanthine analog pyrazolo| },5-a]-1,3,5-triazine-2,4-dione
(10) has been reported from this laboratory (8).

In the present work, 3-methylpyrazolo]|1,5¢]-1,3,5-
triazine-2 4-dione (3) was selected as a key intermediate for
the synthesis of isosterie alkylxanthine derivatives. The
treatment of 2-methylthiopyrazolo[1,5-a ]-1,3,5-triazine-4-
one (1) (8) with methyl iodide afforded 3-methyl jodide
afforded 3-methyl-2-methylthiopyrazolo{l,5a]-1,3,5-
triazin-4-one (2). The structure of 2 was established by

removal of the methylthio group with Raney nickel to
3-methylpyrazolofl,5a]-1,3,5-triazin-4-one (4). Com-
pound 4 was identical in all respects to the product
obtained by the facile eyclization of 3-amino-2-N-methyl-
carbamoylpyrazole (5) (9) with tricthyl orthoformate.
Alternatively, the direct methylation of pyrazolo[1,54 |-
1,3,5-triazin-4-one (6) (8) gave 4. The action of hydrogen
peroxide on 2 provided 3-methylpyrazolo[1,5-a]-1,3,5-
triazine-2 4-dione (3) in good yield.

Compound 3-methylpyrazolo[1,5a]-1,3,5-triazine-2 4-
dione (3) obtained here served as a useful starting material
for the synthesis of the desired xanthines. For example,
reaction of 3 with methyl iodide gave an analog of theo-
phylline, 1,3-dimethylpyrazolo]1,5a]-1,3,5-triazine-2,4-
dione (7). The same product was also obtained by the
methylation of pyrazolo| 1,54 ]-1,3,5-triazine-2,4-dione
(10) (8) with methyl jodide.
F-cthyl-3-methylpyrazolo]1,5-a ]-1,3,5-triazine-2 4-dione

In an analogous manner,

(8) and 3-methyl-1-n-propylpyrazolo| 1,5« |-1,3,5-triazine-
24-dione (9) were similarly prepared by the treatment of
3 with the corresponding alkyl iodide.

As described in the recent report from this laboratory
(8), clectrophilic bromination of pyrazolo[1,5«]-1,3,5-
triazine ring system occurs at position 8. This treatment
of 1,3-dimethylpyrazolo]1,5a]-1,3,5-triazine-2 4-dione (7)
with N-bromosuccinimide in chloroform to give 8-bromo-
L,3-dimethylpyrazolo| 1,5« ]-1,3,5-triazine-2,4-dione (11).
The introduction of bromine at position 8 was desirable
since the presence of such a bromine in the pyrazole ring
had recently been shown to increase the PDE inhibitory
properties of certain pyrazolo| 1,54 |pyrimidines.
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In addition to the synthesis of 1,3-dialkylpyrazolo-
[1,54]-1,3,5-triazine-2 4-diones, it was desirable to prepare
certain 1,3-dialkyl-7-phenylpyrazolo[1,5-4]-1,3,5-triazine-
2,4-diones to study the effect of the phenyl group on the
biological activity of this group of compounds.

The required starting material, 3-N-carbethoxythiocar-
bonyl-5-phenylpyrazole (12) for the synthesis of 7-phenyl
substituted derivatives was prepared in good yield by the
treatment of 3-amino-5-phenylpyrazole (11) with ethoxy-
carbonyl isothiocyanate. The treatment of 12 with 2N
sodium hydroxide at room temperature gave 7-phenyl-2-
thiopyrazolo[1,5a ]-1,3,5-triazin-4-one (13). Compound
13 was converted to 7-phenylpyrazolo[1,54]-1,3,5-triazine-
2,4-dione (14) by the action of hydrogen peroxide. The
treatment of 13 with one mole of methyl iodide afforded
2-methylthio-7-phenylpyrazolo[1,5-a }-1,3,5-triazin-4-one
(15). Further methylation of 15 with methyl iodide in
dimethylformamide gave 3-methyl-2-methylthio-7-phenyl-
pyrazolo[1,5a]-1,3,5-triazin-4-one (16). Alternatively,
compound 16 was prepared directly by methylation of 13
with excess methyl iodide. The action of hydrogen perox-
ide on 16 readily afforded the key intermediate, 3-methyl-
7-phenylpyrazolo[ 1,54 ]-1,3,5-triazine-2 4-dione (17).

The treatment of 17 with excess methyl iodide at room
temperature gave 1,3-dimethyl-7-phenylpyrazolo[1,54]-
1,3,5-triazine-2 4-dione (18) which is identical in all respects
to the product obtained by the methylation of 14 with
methyl jodide. Analogously, the alkylation of 17 with
ethyl or n-propyl iodide afforded 1-ethyl-3-methyl-7-
phenylpyrazolo[1,54]-1,3,5-tria zine-2,4-dione (19) and
3-methyl-1-n-propyl-7-phenylpyrazolo|1,5-a]-1,3,5-tria-
zine-2 4-dione (20), respectively.

When methylation of 17 with methyl iodide in dimethyl-
formamide was carried out at the reflux temperature, ring
opening occurred and N-methyl-N'-(5-phenylpyrazol-3-yl)-
methylurea (21) was isolated as the main product. The
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structure of 21 was readily determined on the basis of the
nmr spectra (deuteriochloroform). Since characteristic
methyl signal (adjacent NH) 3 protons were observed at §
2.91 as doublet (J = 5 Hz), besides a singlet of N-methyl
protons at § 3.27. This excluded the possibility of 3-
methylamino-2-N-methylcarbamoyl-5-phenylpyrazole as
an alternative structure.

8-Bromo-1,3-dimethyl-7-phenylpyrazolo|1,5-a |-1,3,5-
triazine-2,4-dione (22) was made by direct bromination of
18.

The biological activity of the compounds described
herein will be covered in a separate communication.
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EXPERIMENTAL

Melting points were undertaken on a Thomas-Hoover melting
point apparatus and are uncorrected. The nuclear magnetic reso-
nance spectra were determined on a Hitachi Perkin-Elmer R-20A
high resolution nuclear magnetic resonance spectrometer. The
ultraviolet spectrophotometer. Elemental analyses were accom-
plished by the Heterocyclic Chemical Corp., Harrisonville, Missouri.

3-Methyl-2-methylthiopyrazolo[1,5-a]-1,3,5-triazin-4-one (2).

A mixture of 2-methylthiopyrazolo[1,5-a]-1,3,5-triazin-4-one
(1) (8) (3.65 g., 20 mmoles) and anhydrous potassium carbonate
(1.38 g., 10 mmoles) in 20 ml. of dimethylformamide was stirred
at room temperature while methyl iodide (2.84 ¢., 20 mmoles) was
added dropwise over a period of ten minutes. The resulting solution
was stirred an additional 1 hour and then added to 80 ml. of
water. The resulting precipitate was collected by filtration, air
dried and recrystallized from ethyl acetate to glvc 3.30 g. (84%) of
pure product as white crystals, m.p. 186- 188°; A max (ethanol):
208 nm (e, 7,700), 222 nm (e, 12,200), 282 nm (¢, 13,300); nmr
(DMSOdg): 5 2.61 (s, 3, SCH3), 3.51 (s, 3, NCH3), 6.37 (d, 1,
pyrazole proton ] 7 g = 1.8 Hz), 8.03 (d, 1, pyrazole proton ) 7 5 =
1.8 Hz).

Anal. Caled. for C;HgN40S: €, 42.86; H, 4.11; N, 28.56; S,
16.30. Found: C,42.76; H, 3.85; N, 28.74; §,16.12.
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3-Methylpyrazolo[1,5-a]-1,3,5-triazine-2,4-dione (3).

A solution of 2(1.45 g., 7.4 mmoles) in 15 ml. of 98% formic
acid was cooled to 5°, and with good stirring 2.7 g. of 30% hydro-
gen peroxide was added dropwise over a period of 5 minutes. The
temperature did not rise above 10° during the addition. When the
addition was complete the reaction mixture was allowed to warm
to room temperature (exothermic reaction to 40°). After the
exothermic reaction had subsided the solution was stirred at room
temperature for 1 hour. The solution was chilled (5°) and 1.15
g. (93%) of analytically pure product was separated by filtration,
m.p. 350-352°; A max (ethanol): 211 nm (e, 7,100); nmr
(DMSO-dg): 6 3.27 (s, 3, NCH3), 5.84 (d, 1, pyrazole proton
J7,5 = 2.1 He), 7.83 (d, 1, pyrazole proton], g = 2.1 Hz).

Anal. Caled.-for CgHgN4042: C, 43.38: H, 3.64; N, 33.72.
Found: C, 43.39; H, 3.53; N, 33.55.

3-Methylpyrazolo[1,5a]-1,3,5-triazin-4-one (4).
Method A.

To a well washed (absolute ethanol) suspension of Raney nickel
(11.5 g., W. R. Grace catalyst #28) in 50 ml. of absolute ethanol
was added 2 (1.0 g., 5.1 mmoles). The mixture was stirred and
heated at reflux for 1.5 hours. The hot suspension was filtered
and the filtrate was allowed to cool. The crystalline product was
separated by filtration, dired and recrystallized from ethyl acetate
to afford 0.3 g. (40%) of analytically pure product as white erystals,
m.p. 208-210°; uv A max (ethanol): 205 nm (e, 10,500), 262
nm (e, 9,700); nmr (DMSOd¢): 6 3.55 (s, 3, NCH3), 655 (d, 1,
pyrazole proton J; 3 = 1.8 Hz), 8.09 (d, 1, pyrazole proton J ; g =
1.8 Hz).

Anal. Caled. for CgHgN4O: C, 48.00; H, 4.03; N, 37.32.
Found: C, 48.02; H, 4.19; N, 37.30.

Method B.

A mixture of pyrazolo[1,54]-1,3,5-triazin-4-one (6) (8) (2.72
g., 20 mmoles) and anhydrous potassium carbonate (1.38 g., 10
mmoles) in 15 ml. of dimethylformamide was stirred at room
temperature while methyl iodide (4.36 g., 30 mmoles) was added
dropwise over a period of 5 minutes. After stirring 3 hours, the
resulting solution was added to 60 ml. of water and then allowed
to stand at 5° for 5 hours. The precipitate was collected by filtra-
tion, dried, and recrystallized from ethyl acetate to give 2.4 g.
(80%) of pure product which is identical in all respects to the
product prepared by Method A.

Method C.

A suspension of N-methyl-N'(3-amino-2-pyrazolyl)urea (5) (300
mg., 2.14 mmoles) in 5 ml. of tricthy]l orthoformate was stirred
and heated at 50° for 15 hours. At the end of this time the solution
was evaporated to dryness in vacuo. The residue was purified by
column chromatography on silica gel (10 ml.) utilizing chloroform
as the solvent. Evaporation of the chloroform solution afforded
0.03 g. (9.4%) of pure crystals which is identical in all respects to
the product prepared by Method A.

Reaction of 3-Aminopyrazole with Methyl Isocyanate.

A solution of 3-aminopyrazole (10)(8.3 g., 0.1 mole) in 30 ml.
of ethyl acetate was cooled to -10° (ice-salt)and with good stirring
methyl isocyanate (6.5 g., 0.116 mole) was added dropwise over a
period of 30 minutes. After the addition was complete, the solu-
tion was stirred at -5° for 1 hour and then at room temperature for
16 hours. During this time a white crystalline product had sepa-
rated. This product was collected by filtration and dried. Recrys-
tallization from ethy] acetate gave 1.8 g. (9.6%) of pure N-methyl-
N'{l-N-methylcarbamoylpyrazol-3-yl)urca, m.p. 205-207°.
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Anal. Caled. for C7H11N502: C, 4263, H, 562, N, 35.52.
Found: C,42.39; H, 5.86; N, 35.79.

The filtrate from the reaction mixture was evaporated to dryness
in vacuo. The residue (10.8 g.) was purified by column chroma-
tography on silica gel (100 g.) utilizing chloroform as the solvent.
Fractions from 300-500 ml. elution were evaporated to afford 4.5
g. (32%) of pure 3-amino-1-N-methylcarbamoylpyrazole, m.p. 80-
82°.

Anal. Caled. for CsHgN4O: C, 42.85; H, 5.75; N, 39.98.
Found: C, 42.83; H, 5.86; N, 40.09.

Evaporation of the fractions from 700-1,000 ml. elution afforded
0.6 g. (4.3%) of analytically pure 3-amino-2-¥-methylcarbamoyl-
pyrazole (5), m.p. 63-65°.

Anal. Caled. for CsHgN4O: C, 42.85: H, 5.75; N, 39.98.
Found: C, 42.98; H, 5.71; N, 40.05.

1,3-Dimethylpyrazolo[1,5-a]-1,3,5-triazine-2,4-dione (7).
Method A.

A mixture of 3 (1.66 g., 10 mmoles) anhydrous potassium
carbonate (1.66 g., 12 mmoles) in 15 ml. of dimethylformamide
was stirred at room temperature while methyl iodide (1.70 g., 12
mmoles) was added dropwise over a period of 5 minutes. The
solution was heated at the reflux temperature for 5 hours and the
reaction mixture was evaporated to dryness in vacuo. The resulting
residue was dissolved in 20 ml. of water and the pH was adjusted
to 4 by the addition of 2N hydrochloric acid. The solution was
allowed to stand at room temperature for 5 hours, and the precipi-
tate was collected by filtration to give 0.3 g. of starting material 3

The filtrate was extracted with chloroform (3 x 25 ml.). The
chloroform extracts were combined and dried over anhydrous
sodium sulfate. The chloroform solution was evaporated to dryness
in vacuo and the resulting residuc was covered with 30 ml. of
petroleum ether (30-60°). After cooling at 5° for 5 hours, the
crystalline product was collected by filtration, and then reerystal-
lized from ethyl acetate to give 1.26 g. (70%) of pure product as
colorless needles, m.p. 161-163° (lit. 161° (19)): uv A max
(ethanol): 212 nm (e, 16,200), 234 nm (e, 5,900) sh, 252 nm (e,
6,400); nmr (DMSO-dg): 6 3.31 (s, 3, NCH3), 6.15 (d, 1, pyrazole
proton, J7 g = 2.1 Hz), 7.89 (d, 1, pyrazole proton J, o = 2.1 Ha).

Anal. Caled. for C7HgN40,: C, 46.66; H, 4.48; N, 31.10.
Found: C, 46.63; H, 4.43; N, 31.05.

Method B.

A suspension of pyrazolo[1,5-]-1,3,5-triazine-2,4-dione (10) (8)
(0.7 ¢g., 4.6 mmoles) and anhydrous potassium carbonate (0.95 g.,
6.9 mmoles) in 7 ml. of dimethylformamide was stirred at-room
temperature while methyl iodide (4.25 g., 30 mmoles) was added
dropwise over a period of 5 minutes. A mixture was stirred at
room temperature for 5 hours. At the end of this time the resulting
solution was evaporated to dryness in vacuo. The residue was

dissolved in 2}V sulfuric acid. The acidic solution was extracted
with chloroform (3 x 50 ml.) and the combined chloroform extracts
were dried over anhydrous sodium sulfate. The chloroform solution
was evaporated to dryness in vacuo and the residue was recrystal-
lized from ethyl acetate to afford 0.5 g. (60%) of pure product
which is identical in all respects to the product prepared by Method
A.

1-Ethyl-3-methylpyrazolo[1,54]-1,3,5-triazine-2,4-dione (8).

A mixture of 3(1.66 g., 10 mmoles) and anhydrous potassium
carbonate (1.66 g., 12 mmoles) in 15 ml. of dimethylformamide
was stirred at room temperature while ethyl iodide (1.87 g., 12
mmoles) was added dropwise over a period of 5 minutes. The
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solution was heated at the reflux temperature for 5 hours. The
reaction mixture was treated as described in the preparation of 7
(Method A) and recrystallized from a mixture of benzene and petro-
leum ether (30-60°) 1o give 0.95 g. (49%) of pure product as
colorless needles, m.p. 161-162°; uv A max (ethanol): 215 nm (e,
10,400) 235 nm (¢, 5,500) sh, 252 nm (c, 6,100); nmr (DMSO-dg):
5 1.26 (1, 3, CH3), 3.32(s, 3, NCH3), 3.95 (q, 2, NCIH,), 6.23 (d,
L. pyrazole proton, J7 8 = 2.1 Hz), 7.90 (d, 1, pyrazole proton,
_|7,3 =21 ”I)

Anal. Caled. for CgHyoNgOq: €, 49.46: H, 5.20; N, 28.85.
Found: C,49.75; H, 5.36; N, 28.90.

3-Methyl-1-n-propylpyrazolo] 1,5 ]-1,3,5-triazine-2,4-dione 9.

A mixture of 3(1.66 ¢g., 10 mmoles) and anhydrous potassium
carbonate (1.66 g., 12 mmoles) in 15 ml. of dimethylformamide was
stirred al room temperature while n-propyl iodide (2.04 g., 12
mmoles) was added dropwise over a period of 5 minutes. The
solution was heated at the reflux temperature for 8 hours. The
reaction mixture was treated as described in the preparation of 7
(Mcthod A) and recrystallized from a mixture of benzene and
petroleum ether (30-60°) to give 1.15 g. (56%) of pure product as
colorless needles, m.p. 130-132%; uv A max (cthanol): 215 nm
(e, 10,800), 234 nm (¢, 5,300) sh, 251 nm (¢, 5,300); nmr (DMSO-
dg): 8 1,95 (1, 3, CH3), 1.70 (g, 2, CHy), 3.30 (s, 3, NCH3); 3.88
(1, 2, NCHy), 6.23 (d, 1, pyrazole proton, J; g = 2.1 llz), 6.90
(d, I, pyrazole proton, J7.8 = 2.1 Hz).

Anal. Caled. for ColliaNaO4: C, 51.90; H, 5.81; N, 26.90.
Found: C,51.85; I, 5.75; N, 20.89.
8-Bromo-1,3-dimethylpyrazolo[1,5-¢]-1,3,5-triazine-2 4-dione (11).

A solution of 7 (1.8 g., 10 mmoles) and N-bromosuccinimide
(1.78 ., 10 mmoles) in 30 ml. of chloroform was refluxed for 30
minutes. The mixture was stirred at room temperature for 2 hours
and the solution was washed with saturated aqueous sodium bicar-
bonate (2 x 30 mlL) and then water (30 mbl). The chloroform
solution was dried over anhydrous sodium sulfate, and evaporated
to drynessin vacuo. The residue (oil) was trituraled with petroleum
cther (30-60°) and the resulting solid was collected by filtration.
Reerystallization from a mixture of benzene and petroleum ether
(30-60°) gave 1.85 g. (71%) of pure product, m.p. 188-1 90°%; uv A
max (cthanol): 205 nm (e, 7,600), 218 nm (e, 11,900); nmr
(DMSO-dg): 8 3.29 (s, 3, NCH3), 3.68 (s, 3, NCH3), 8.00 (s, 1,
7).

N-Carbethoxy-N'-(5-phenylpyrazol-3-yDthiourea (12).

To a suspension of 3-amino-5-phenylpyrazole (11) (4.77 4.,
30 mmoles) in 30 ml of cthyl acetate and 150 ml. of benzene,
cthoxy carbonyl isothiocyanate (3.93 g., 30 mmoles) in 50 mi. of
benzene was added dropwise over a period of 30 minutes, and
then at room temperature for 3 hours. The product began to
precipitate after 30 minutes. The precipitated product was colleeted
by filtration, washed with benzene to give 6 g. of pale yellow
crystals. The filtrate was evaporated 1o dryness in vacuo and 30
ml. of cthyl acctate was added to the residue. The separated
product was collected by filtration to give 1.7 g of pale yellow
crystals, total yield 7.7 g. (86%). Recrystallization from benzene
gave colorless crystals, m.p. 195-196°; uv A max (ethanol): 210
nm (e, 17,400) 244 nm (e, 33,000), 277 nm (e, 20,700); nmr
(DMSOdg): 1.32(1, 3, Cll3), 4.27 (g, 2, OCHy), 7.35-7.88 (m, 6,
phenyl protons and pyrazole proton), 11.55 (bs, 1, NH), 12.35
(bs, 1, NH), 13.42 (bs, 1, NH).

Anal. Caled. for C;3H;4N40,8: C, 53.76; H, 4.86: N, 19.29.
Found: C,53.59; H,4.81; N,19.49.
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7.Phenyl-2-thiopyrazolo[ 1,54 ]-1,3,5-triazin-4-onc (13).

A mixture of 12 (5.8 g., 20 mmoles) and 50 ml. of 2N sodium
hydroxide was stirred al room temperaiure for 16 hours. The
reaction mixture was acidificd (pH 2) by the addition of 2NV sul-
furic acid. The precipitated produci was collected by filiration,
washed with water and ethanol, and dried to give 3.5 g. (71%) of
white crystals. Recrystallization from a mixture of dimethylform-
amide and water afforded pure product as white powder, m.p.
304-305°; nmr (DMSOdg): 6 6.44 (s, 1, pyrazole proton), 7.40-
8.10 (m, 5, C¢Hs), 14.80 (b, 2, two of NH).

Anal. Caled. for Gy HgN4OS: €, 54.07: H, 3.30: N, 22.93.
Found: C,54.23; H, 3.53; N, 22.71.

7-Phenylpyrazolo[1,5-a.]-1,3,5-triazine-2,4-dione (14).

A solution of 13 (2.44 g., 10 mmoles) in 100 ml. of 0.25 N
sodium hydroxide was cooled 10 0°. With good stirring, 40 ml. of
30% hydrogen peroxide was added dropwise to the cold solution.
The temperature was maintained al 0° for an additional 15 minutes.
The solution was allowed Lo warm to room temperature and then
acidified to pH 1 by the addition of 2N sulfuric acid. The acidic
solulion was chilled and the precipitated solid was collected and
recrystallized from a mixture of dimethylformamide and water 1o
give 1.3 . (57%) of pure producl as white powder, m.p. 327-329%
nmr (DMSOdg): 6 6.36 (s, 1, 8H), 7.40-8.10 (m, 5, Cglls), 11.75
(bs, 1, NH), 12.13 (bs, 1, NH).

Anal. Caled. for C111gN402: C, 57.88; 1, 3.54; N, 24.55.
Found: C,57.89; H, 3.68: N, 24.71.

2-Methylthio-7-phenylpyrazolo[1,5a]-1,3,5-triazin-4-onc (15).

A solution of 13 (7.32 g.. 30 mmoles) in 100 ml. of ethanol
and sodium hydroxide (2.4 g.) in 50 ml. of water was stirred al
room temperature while methyl iodide (4.25 g., 30 mmoles) was
added dropwise. After 10 minutes, the addition was completed
and the sodium salt of the product began to precipitate. The mix-
ture was stirred an additional 30 minutes and the sall was separated
by filtration. The salt was dissolved in a minimum amount of
waler and acidified by the addition of 2N sulfuric acid. The preei-
tated product was collected by filtration and recrystallized from
cthanol to give 3.6 g. (47%) of pure product as white powder, m.p.
249-251°; uv A max (ethanol): 210 nm (e, 35,600); nmr (DMSO-
dg): 6 2.60 (s, 3, NCH3), 6.89 (s, 1, 811), 7.40-8.10 (m, 5, CgHs).

Anal. Caled. for C1,H;oN40S: €, 55.78: H, 3.90: N, 21.69.
Found: C,55.80; 11, 3.95; N, 21.66.

3-Methyl-2-methylthio-7-phenylpyrazolol 1,54}-1 ,3,5-triazin-4-one
(16).

Method A.

A mixture of 15(2.58 g., 10 mmoles) and anhydrous polassium
carbonate (0.69 g., 5 mmoles) in 15 ml. of dimethylformamide was
stirred al room temperature while methyl iodide (2.84 ¢., 20
mmoles) was added dropwise over a period of 10 minutes. After
the mixture was stirred for 30 minutes, 100 ml. of water was
added and allowed to stand at 5° for 1 hour. The precipitated
product was collected by filtration, washed with water, dried to
give 2.45 g (90%) of white powder. Recrystallizalion from
dimethylformamide gave pure product as white crystals, m.p. 208-
209°; nmr (DMSO-dg): 8 2.62 (s, 3, NCH3), 3.61 (s, 3, SCH3), 6.80
(s, 1, 8H), 7.40-8.10 (m, 5, phenyl protons).

Anal. Caled. for C13H aN4OS: C, 57.32; H, 4.44; N, 20.57.
Found: C,57.35; H,4.44; N, 20.47.
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Method B.

A mixture of 13(3.42 ¢., 14 mmoles) and anhydrous potassium
carbonate (2.76 g., 20 mmoles) in 20 ml. of dimethylformamide
was stirred at room temperature for 2 hours. At the end of this
time, 500 ml. of water was added to the reaction mixture and
precipitated product was collected by filtration, washed with water
and dried to give 2.75 g. (72%) of pure product as white crystals
which is identical in all respects to the product prepared by Method
A

3-Methyl-7-phenylpyrazolo]1,5-a]-1,3,5-triazine-2,4-dione (17).

A mixture of 16(3.81 ¢., 14 mmoles) and 30 ml. of 98% formic
acid was cooled at 5°, and with good stirring 30% hydrogen peroxide
(4.5 g.) was added dropwise over a period of 5 minutes. The
temperature did not rise above 10° during the addition. When the
addition was complete the reaction mixture was allowed to warm
to room temperature (exothermic reaction to 60°).  After the
exothermic reaction had subsided, the precipitate began to separate
and the mixture was stirred at room temperature for 1 hour. The
reaclion mixture was chilled, and precipitate was collected by
filtration, washed with water and dried o give 2.63 g. (78%) of
dimethylformamide and ethanol gave pure product as white erystals,
m.p. 324-325%: uv A max (cthanol): 6 208 nm (e, 23,700), 228
um (e, 21,100), 259 nm (e, 22,300); nmr (DMSO-dg and sodium
deuteroxide); 3.30 (s, 3, NCH3), 6.00 (s, 1, 8H), 7.35-8.00 (m, 5,
CsHs).

Anal. Caled. for CyaH1oN405: €, 59.50; H,4.17: N, 23.14.
Found: C,59.49: H,4.17: N, 23.24.

1,3-Dimethyl-7-phenylpyrazolo[1,5-¢]-1,3,5- triazine-2 4-dione
(18).

A mixture of 17(2.42 ¢., 10 mmoles) and anhydrous potassium
carbonate (2.07 g, 15 mmoles) in 30 ml. of dimethylformamide
was stirred at room temperature while methyl iodide (7.1 ¢., 50
mmoles) was added dropwise over a period of 10 minutes. The
mixture was stirred for 5 hours al room temperature, At the end
of this time, the reaction mixture was poured into 200 ml. of
ice-waler and allowed to stand at 5° for 5 hours. The precipitated
product was collected by filtration and reerystallized from a mix-
ture of dimethylformamide and ethanol to give 2.0 u. (78%) of pure
product as colorless needles, m.p. 241 243°%: uv A max (cthanol):
208 nm (e, 24,500), 231 nm (¢, 23,200), 259 nm (¢, 22,700): nmr
(deuteriotrifluoroacetic acid): 6 3.52 (s, 3, NCH3), 3.67 (s, 3,
NCH3), 6.70 (s, 1, 8H), 7.47-7.94 (m, 5, CgHs).

Anal. Caled. for Cp3H;2N40,: €,60.92; H, 4.73: N, 21.87.
Found: C,60.93: H, 4.85: N, 21.81.

Method B.

A mixture of 14(0.57 ., 2.5 mmoles) and anhydrous potassium
carbonate (0.41 g., 3 mmoles) in 5 ml. of dimethylformamide was
stirred at room temperature while methyl iodide (1.42 g., 10
mmoles) was added dropwise over a period of 5 minutes. After
the mixture was stirred for hours, the resulting solution was poured
in 100 ml. of water and then allowed to stand at 5° for 5 hours.
The precipitated crystals were collected by filtration and recrys-
tallized from dimethylformamide and ethanol to give 0.25 g. (39%)
of pure product which was identical in all respects to the product
prepared by Method A,

1-Ethyl-3-methyl-7-phenyl[1,54]-1,3,5-triazine-2,4-dione (19).

A mixture of 17(2.42 ¢., 10 mmoles) and anhydrous potassium
carbonate (2.07 g., 15 mmoles) in 30 ml. of dimethylformamide
was stirred at room temperature while ethyl iodide (7.8 g., 50
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mmoles) was added dropwise over a period of 10 minutes. After
the mixture was stirred at room temperature for 5 hours, the
solution was poured into 500 ml. of ice-water and allowed to stand
at 5° for 5 hours. The precipitated product was collected by
filtration, washed with water and then recrystallized from ethanol
to give 2.2 g. (81%) of pure product as colorless needles, m.p.
182-183°; uv A max (ethanol): 208 nm (e, 24,400), 231 nm (e,
24,400), 259 nm (e, 22,600); nmr (DMSO-dg): & 1.30 (4, 3,
CH3), 3.32 (s, 3, NCH3), 3.96 (q, 2, NCH;), 6.78 (s, 1, 8H), 7.40-
8.10 (m, 5, CgHs).

Anal. Caled. for C;4H14N4O5: C,62.20; H, 5.23; N, 20.73.
Found: C, 62.25; H, 5.49; N, 20.65.

3-Methyl-7-phenyl-1.n-propylpyrazolo[1,54a]-1,3,5-triazine-2,4-
dione (20).

A mixture of 17(2.42 g., 10 mmoles) and anhydrous potassium
carbonate (2.07 g., 15 mmoles) in 30 ml of dimethylformamide was
stirred at room temperature while n-propyl iodide (8.5 g., 50
mmoles) was added dropwise over a period of 10 minutes. After
stirring at room temperature for 5 hours, the resulting solution was
treated as deseribed in the preparation of 20 (Method A) and
recrystallized from ethanol to give 1.9 g. (67%) of pure product as
colorless needles, m.p. 145-147°%: uv X max (ethanol): 207 nm (e,
24,900), 230 nm (e, 2.1,000), 258 nm (e, 23,200): nmr (DMSOdg):
5 0.99 (1, 3, CHa3), 1.75 (q, 2, CH3), 3.31 (s, 3, NCH3), 3.90 (t,
2, NCHy), 6.80 (s, I, 8H), 7.40-8.10 (m, 5, CgHs).

Anal. Caled. for CsHpgN4O5: C,63.35; H, 5.68; N, 19.70.
Found: C,63.01: H,5.76: N, 19.61.

N-Methyl-N'-(5-phenylpyrazol-3-y Dmethyl Urea (21).

A mixture of 17(2.42 g., 10 mmoles) and anhydrous potassium
carbonate (1.38 g., 10 mmoles) in 30 ml. of dimethylformamide
was stirred atl room Llemperature while methyl jodide (2,13 g., 15
mmoles) was added dropwise over a period of 5 minutes. The
mixture was heated at reflux for 4 hours, and the solvent was
removed in vacuo. The residue was added to 30 ml. of water and
pH adjusted to 2 by the addition of diluted hydrochloride. The
solution was extracted by chloroform (3 x 50 ml.) and the combined
extracts were dried over anhydrous sodium sulfate. The chloro-
form solution was evaporated Lo dryness in vacuo and the residue
was recryslallized from acetonitrile to afford 1.2 g (52%) pure
product as colorless needles, m.p. 164-165%; uv A max (ethanol):
208 nm (e, 20,300), 252 nm (e, 19,600); nmr {(deuteriochloro-
form): & 2.91 (d, 3, NHCII3 J = 5 Hz), 3.27 (s, &, NCH3), 6.18
(s, 1, pyrazole proton), 7.30-7.80 (m, 5, CgHls). 8.30 (b, 1, NIH),
11.70 (b, 1, \NH). _

Anal. Caled. for C1oH 4N40: €. 62,57, H, 6.13: N, 24.33.
Found: C, 62.68; H, 6.13: N, 24.24.

8-Bromo-1,3-dimethyl-7-phenylpyrazolo{1,5-a]-1,3.5-triazine-2,4 -
dione (22).

A solution of 17 (1.28 g., 5 mmoles) and N-bromosuccinimide
(0.89 g., 5 mmoles) in 50 ml. of chloroform was refluxed for 30
minutes. The reaction mixture was washed with saturated aqueous
sodium bicarbonate (50 ml.) and then water (50 ml.). The chloro-
form solution was dried over anhydrous sodium sulfate and evapor-
ated to dryness in vacuo. The resulting residue was recrystallized
from ethanol to give 0.95 g. (57%) of pure product as colorless
needles, m.p. 164-166°; uv A max (ethanol): 212 nm (e, 41,500),
232 nin (e, 44,800), 259 nm (e, 29,400) sh; nmr (deuteriochloro-
form): & 3.49 (s, 3, NCH3), 3.88 (s, 3, NCH3), 7.35-7.95 (m, 5,
CeHs).

Anal Caled. for Cy3H1 N4 O, Br: ( 46.57; H, 3.31; N, 16.71.
Found: C,46.71; H, 3.34: N,16.95.
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