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HETEROCYCLIC NITRO COMPOUNDS
XX.* KETONES OF THE 1,2,4-TRIAZOLE SERIES

T. P. Kofman. T. L. Uspenskaya, UDC 547.792.3.5:542.953.943
N. Yu. Medvedeva., and M. S, Pevzner

A number of triazolylpropanones were synthesized by oxidation of 1-(2-hydroxypropyl)-3-
nitro-5-R-1,2,4~triazoles obtained by condensation of 3-nitro-5-R-1,2,4-triazoles with
propylene oxide. Similar triazolylbutanones were obtained by reaction of 3-nitro-5-R-1,2,4-
triazoles with methyl vinyl ketone.

It has been previously shown that the reaction of 3-nitro-5-R-1.2,4~-triazoles with substituted a-oxides
gives secondary alcohols, which can be oxidized with dichromate in sulfuric acid to the corresponding ketones
{2, 3]. We obtained a number of 1-(2-oxopropyl)-3-nitro-5-R-1.2.4-triazoles in high yields via this scheme
by using milder oxidation conditions (chromic anhydride in acetone):

2

0, CH,——CHCH NO,
NO, CHi—CHCH, | NO

NO
s 2 _NO:
N 0 N Cro, NO\
—0 __ i
RSN RAGN R/(\,/N
H ' |
CH,CH(CH)CH, CH,CCH,
o
1-11t Vv Vil-x
LV, VI R=NO,; I, VI, IX R=Br: I, VI, X R=H

Oxidation with dichromate at elevated temperatures gives lower yields of ketones IX and X,

The alkylation of triazoles I-IIT with propylene oxide to aleohols V-VII occurs under conditions deter-
mined by the pK, value of the starting triazole. A change in the alkylation mechanism and conditions is ob-
served on passing from 3,5-dinitro- and 3-nitro-5-bromo-1,2,4-triazole (pKy of I 0,66 [4] and of 1T 3.05 [2]),
the acidities of which are sufficient for realization of the process in the absence of external catalysts [2, 3],
to the less acidic 3-nitro-1,2,4-triazole (pKgy of 1T 6.05 [4]). The reaction of triazoles Il with propylene
oxide proceeds in proton-donor (water and alcohols) and aqueous aprotic solvents (acetonitrile and dioxane)
at room temperature only in the presence of bases. The mechanism of the alkylation is similar to that ob-
served for 3,5-dichloro-1.2,4~triazole.

Alcohols VI and VI [2] were obtained as uncrystallizable oils, which were subjected to oxidation with-
out purification.

*See [1] for communication XIX.
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The 3-nitro-5-R-1,2,4-triazoles are active in the Michael reaction and give 1-{3-oxobutyl)-3-nitro-
5~R-triazoles on condensation with methyl vinyl ketone:

\___‘/No_v N‘“\/‘O:
ay T CH=CH—C—CH, — [T}
RONFA o RN
H

CH,CH,—C—CH,
-1V =

X=XV

X1 R=NO,; Xil R -Br: Xill R=H; [V, XIV R=CH,

As in the case of the alkylation of triazoles with a-oxides, the factor that determines the reaction conditions
is the acidity of the substrate. Thus 3,5-dinitro-1,2,4-triazole gives ketone XI in high yield on condensation
with methyl vinyl ketone in ether in the absence of a catalyst. The conversion of 3-nitro-5-bromo-1,2-4-tri-
azole to ketone XII under the same conditions does not exceed 8-10%, and triazoles III and IV do not react at
all with methyl vinyl ketone in the absence of bases. Inthe presence of catalytic amounts of triethylamine,
triazoles II-IV give the corresponding ketones in high yields both in aprotic (acetone) and proton-donor sol-
vents (methanol and ethanol).

Two methylene triplets at 3-5 ppm are characteristic for the PMR spectra of ketones XI-XIV, The sta-
bility of the signal at ~ 3.3 ppm makes it possible to assign it to the CH, group bonded to the carbonyl group.
The signal at weaker field (4-5 ppm) consequently belongs to the methylene group situated in the triazole ring,
and this constitutes evidence for the considerable acceptor effect of the latter. Inthe spectra of ketones VIII-
X the signal of the CH, group is shifted to 5.6-6 ppm as a result of the overall acceptor effect of the carbonyl
group and the triazole ring.

EXPERIMENTAL

The PMR spectra of deuteroacetone solutions of the compounds were recorded with a Perkin—Elmer
R-12 spectrometer (60 MHz) with hexamethadisiloxane as the internal standard. The IR spectra of films of
the compounds were recorded with a UR-20 spectrometer.

1- (2-Hydroxypropyl)-3-nitro-1,2,4-triazole (VII). A solution of 1.06 g (26 mmole) of sodium hydroxide
in 10 ml of water and 26 ml (252 mmole) of propylene oxide were added to a solution of 20 g (158 mmole) of
triazole I {6] in 100 ml of ethanol, and the mixture was allowed to stand in a sealed container with periodic
monotoring of the pH of the medium. When the pH reach 7.5-8.0, the mixture was diluted to twice its volume
with water, the ethanol was evaporated. and the residue was extracted with ethyl acetate. The extract was
dried over anhydrous magnesium sulfate, the solvent was removed, and the residue was subjected to oxidation.

1- (2-Oxopropyl)-3-nitro-5-R-1,2,4-triazoles (VIII-X). A previously prepared solution of 7 g of chromic
anhydride in sulfuric acid (14 ml of water and 6.1 ml of concentrated H,SO,) was added dropwise with stirring
at 25-30° to a solution of 75 mmole of alcohols V [3], VI [2], and VII in 190 ml of acetone, and the mixture was
then stirred at 25° for 1.5 h. A few drops of isopropyl alcohol were added, and the mixture was filtered. The
solid material was washed with acetone. The filtrate was stirred with 10 g of sodium bicarbonate and filtered,
and the acetone was evaporated from the filtrate. The residue was purified by crystallization.

1- (2~Oxobutyl)-3-nitro-5-R-triazoles (XI-XIV), A 4.,5-ml (54 mmole) sample of methyl vinyl ketone and
1 ml of triethylamine were added at room temperature to a solution of 44 mmole of triazole 1I [6], III [6], or
IX [6] in 100 m! of methanol, and the mixture was allowed to stand in a closed volume for 2 days, after which
the solvent was evaporated, and the residue was purified by crystallization.

1-(2-0xobutyl)-3,5~dinitro-1.2,4~triazole (XI). A solution of 5 g of the sodium salt of 3,5-dinitro-1,2,4-
triazole [5] in 15 ml of water was added to 60 ml of 10% H,SO,, and triazole 11l was extracted with five 50-ml
portions of ether. The extract was dried over anhydrous magnesium sulfate, Methyl vinyl ketone [2.5 ml
(30 mmole)] was added to the ether solution, and the mixture was allowed to stand at room temperature for
24 h. The precipitated ketone was removed by filtration. An additional amount of the ketone was obtained
after evaporation of the filtrate. The product was purified by crystallization.
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TRANSAMINATION OF AZOMETHINES WITH o-ALKYLISOUREAS
AS A METHOD FOR THE SYNTHESIS
OF 1,2-DIHYDRO-sym-TRIAZINES

N. A. Kapran and V. M, Cherkasov UDC 547.872'854:542.958.3

The reaction of o-alkylisoureas with azomethines leads to the formation of 4,6-dialkoxy-
2-aryl-1~-N-amidino-1,2-dihydro-sym-triazines, 4,6-Dialkoxy-2-phenyl-1-N-(4,6-di-
hydroxy-2-pyrimidinyl)-1,2-dihydro-sym-triazines were obtained by cyclization of these
compounds with malonic ester.

The transamination of azomethines with carboxylic acid amidines, which gives 1,2-dihydro-sym-tri-
azines, was previously studied in [1]. In the present paper we describe the transamination of azomethines
with O-alkylisoureas, which can be considered to be analogs of amidines. Instead of the expected dihydro-
sym-~triazines (I), we obtained 4, 6-dialkoxy-2-aryl-1-N-amidino-1,2-dihydro-sym-triazines (II).

OAlk (')Alk

! OAlk .

| “ClisNH, ! -NH, NFNH

HN==C—NH, + C(H,N=CHAr — § HN=C—N=CHAr /]\ |/H
ATKO” XN 4y

OH
OAlk oAk N
ANH oNH COCH 7 N\
An:oc\N“2 N)\N/C\NHz \CH 2Hs /‘L)\N/ﬁ__\ HNO,
_— + 2 ~H OH
~AIkOH N A 0N (GH,COOH)
AKOTINY o,C,M, AlkO e
M " a-d
oH
OAlk y—\/
NO.
N%anz}‘ :
_-H OH
AlkokN)A
T
v a-d

II—IV a Alk=CH,; Ar=CsH;: b Alk=CH; Ar=p-(CH;)aNCeHy; ¢ Alk=CH,,
Ar=p-0:NCeHy; d Alk=CoH;, Ar=CeHs; Alk=C,H;. Ar=p-{CH3)sNCsH,

The reaction evidently proceeds in the same way with acid amidines, but the resulting dihydro-sym-triazines
() undergo further reaction as nucleophiles with O-alkylisoureas to give II (Table 1),

Compounds II are colorless crystalline substances that are unstable in air. Like amidines, aqueous
solutions of II give a strongly alkaline reaction.

Absorption bands of NH and NH, groupings at 3200-3500 and 1550-1590 cm™!, which confirm the presence
of an amidine grouping, are observed in the IR spectra of 4,6-dialkoxy- 2-aryl-1-N-amidino-1,2~-dihydro-sym-
triazines II. The same bands are also present in the spectrum of benzamidine.
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