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Abstract - A novel method for the preparation of substituted
2-pyrimidinyl- and s-triazinyl-formamide oximes is described.
Heterocyciic amines 1 are first converted with trisformamino-
methane, as the most powerful formylating agent, into formyl-
amino derivatives 3. These give by treatment with hydroxylami-
ne the corresponding formamide oximes 4 in yieids up to 95%.

Heteroarylformamide oximes are versatile intermediates in the synthesis
of various heterocyclic systems. On this basis, new routes leading to s-triazolo
/1,5-x/azines "%, s-triazolo/1,5-x/azine 3-oxides °*®, pyridos2,3-d/pyrimidine
3-oxides 7’8, and pteridines and pteridine 3-oxides ? have been developed recently.
They are usually obtained from the heterocyclic amines 1 by treatment with dimethyl-
formamide dimethylacetal (DMFDMA)} to give dimethylaminomethyleneamino compounds 2,
followed by treatment with hydroxylamine affording the corresponding hetercarylform-

amide oximes i1. {(Scheme I). However, in spite of the generality of this conver-
sion, some side reactions, such as methylation of secondary amino groups and trans-

formations of reactive methyl groups into olefins can occur 10’11.

In this communication we wish to report on a new simple method of prep-
aration of s-triazinyl- and 2-pyrimidinyl-formamide oximes, which represents an al-
ternative in comparison to the previously described method. In the first step, the
corresponding 2-aminopyrimidine derivatives 1d-f and 2-amino-4,6-disubstituted
1,3,5-triazine derivatives 1h-] are converted into the corresponding formylamino
derivatives 3. We found that the most useful formylating agent turned out to be
trisformaminomethane, which has been previously used for the synthesis of various
heterocyclic systems as a reagent for introducing of one carbon unit inte a hetero-
cyclic ring 12’13. With this reagent even the least reactive heterocyclic amines
afford the corresponding formylamino derivatives in yields up to 95% (Table I).

The second step represents the treatment of heterocyclic formylamino
compounds 3 with hydroxylamine hydrochloride at room temperature to give the cor-
responding formamide oximes 4 in yields between 54 and 95%. {Scheme I} (Table II).
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Het- N=CH—NMe,
DMFDMA 2 NF,OH - HCI

Het—NH, Het- NHCH=NOH
h T~ 4
HC(NHCHO)3 NH_OH - HCI -
Het—NHCHO
3
Het a) pyridyl-2 9) pyrazinyl-2
b} Pyridyl-4 h) 4 -dimethylamino-6-chloro-1,3,5-triaziny1-2
c) 6-chloropyridazinyl-3 i} 4-ethylthip-6-methylamino-1,3,5-triazinyl-2
d) pyrimidinyl-2 i) 4,6-bisethylthio-t,3,5-triazinyl-2
e) 2,4-dihydroxypyrimidinyl1-5 kY 4,6-bismethylthio-1,3,5-triazinyl-2
f) Z2,6-dimethylpyrimidinyl-4 1) 4,6-dimethoxy-1,3,5-triazinyl-2

SCHEME I

However, the conversion of formylamino compounds 3 into formamide oxime
derivatives 4 is limited only to 2-formylaminopyrimidines (3d-f) and formylamino-
-1,3,5-triazines (3h-1), i.e. to the heterocyclic aminc compounds in which the ami-
no group is a part of the guanidine structural element. Other heterocyclic formyl-
amino compounds, such as 2-formylaminopyridine (3a), 4-formylaminopyridine (3b),
3-formylamino-6-chloropyridazine (3¢}, 5-formylaminouracil (3e), 2,6-dimethyl-4-
formyTlaminopyrimidine (3f), Z-formylaminopyrazine {3g) do not react unmder these
reaction conditions.

2-Aming-4-ethylthio-6-methylamino-1,3,5-triazine (1i).

A mixture of 2-amino-4,6-bisethylthio-1,3,5-triazine (13)'% (1.4 g),
acetone {3 ml1)} and methylamine (45% aqueous solution, 25 m1) was heated under re-
flux for 4h. After standing overnight at room temperature the precipitate was col-
tected by filtration, washed with water and recrystallized from ethanol, mp. 141-
1420C, yield 63%.

Anai.: Calcd. for C.H,,N:S: C 39.00%, H 6.03%, N 37.62%, Found C 38.90%, H 5.99%,
N 37.81%.

Heterocyclic formylamines (3). General procedure.

A heterocyclic amino compound 1 (1 mM) and trisformaminomethane {145 mg,
1 mM) were heated in a sealed vessel for 20-30 min. at 165-170%C. After cooling wa-
ter or methanol was added, the precipitated formylamino compound 3 collected by
filtration and recrystallized from appropriate solvent. The experimental details
are given in Table 1.

N-Heteroarylformamide oximes {4). General procedure.

To formylamino compound 3 [100 mg) dissolved in methanol or dimethyl-
formamide {2-4 ml) hydroxylamine hydrochloride was added and the mixture Teft
overnight at room temperature. The solvent was removed to one-half, water (4 ml}
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Table I Formylaminoheterocycles (3)
Compound Yield?! mp|2c| ms Compound Yie]da) mp%c| LN
| % (solvent} m/e M [%] (solvent) m/e M

(Lit.mp.} (Lit.mp.}

3a 64 78-81 - 3q 59 161-162 123
(EtDH) (EtOH)
{76-771%)

3b 68 149-152 3h 56 176-179 o 201
(ELOH) ¢ - subl1.140%C/
{151-153"7) 3 torr)

3c S0 176-178 157 3i 79 192-195 213
(MeOH) (EtOH)

3d 62 168 3] 92 70-73 244
(EtOH) ¢ - (petroleum
(208-10"7) ether)

3e 94 320(decomp} - 3k 95 147-150 216
(EtOH) 17 - (CC1,)
{312(decomp ")

3f g7 109-112 151 31 56 144-153 184
(dioxane) - (CHC1,/

petro?eum
ether)

a) Yield of purified product

Table II N-Heteroarylformamide oximes (4)
. a) ol
Compound Yield mp|~| LN
1 %] (Lit. mp.) m/e M
ad 54 192-195 -
- (198-200")
ah 63 261-253 216
43 79 185-195 228
(dec.)
4j 81 175 (dec.) 259
4k 72 170(dec.) 231
LAl 95 220 199

a)Yield of purified product. A1l new compounds gave satisfactory elemental ana-
Tyses for C,H,N.
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was added and the precipitate collected by filtration. The crude product was re-
crystallized from methanol or dimethyliformamide/water 1:3. The experimental de-
tails are given in Table II.
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