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1,2,5-THTADTAZOLE-1-0XIDES.i1. THE CHEMISTRY OF THE AMINES
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Abstract - Amino-~substituted 1,2,5-thiadiazole-l-oxides form salcs wich
NaOMe or NaH. These reacted with alkyl halides, acyl chlorides,
isocyanates and methyl acrylate to afford ring nitrogen substituted
products. The 3—amino, 4-ethoxy analog participates in a aelf
condensation with KOH to form bis-thiadiazolopyrazine oxlde
dipotassium salt., Alkylation of this with benzyl bromide afforded a
dibenzyl derivative with the benzyl groups attached to the central
pyrazine nirtrogens. Alkyleminothiadiazole oxides cyclized with the
diethoxy derivatives to produce similar tricyclic compounds. These
tricyelic bis sulfoxides formed diastereomers, indicating that the
sulfur is pyramidal and the two forms are stable, 1.e. there is no

sulfur inversion at room temperature.

The previous paper in this series described the preparation of various amino-substituted 1,2,5-
thiadiazole-1-oxides by displacement of the corresponding alkoxy and alkylthio compoundsl. In
this paper we discuss the chemical reactivity of the amino derivatives.

Amino-1,2,5-thiadiazole is weakly basic (pKa 2.9)2, in contrast to amino derivatives of the 1-
oxides which are non-basic and display reactivity closer to chat of an amide. For example, they
readily form salts with strong base which react with a variety of electrophiles. Thus, amino
compound 2, produced by aminolysis of 1, reacts with sodium hydride and benzyl bromide to afford
3. Ring substitutlon was disgnosed on the basis of a sharp unsplit N¥E signal in the 1H MMR
spectrur and by comparison with the authentic side-~chaln substituted isomer 4 formed from 1 and
benzylamine. Reactions with other electrophiles followed a parallel course. Thus, benzoyl
chloride, phenyl isocyanate and methyl acrylate led to 5,6 and 7, respectively. Bifunctional
reagents, eg. oxalyl chloride and methyl vinyl ketone produced the annelation products 8 and 9.
The experimental conditions? for alkylations of 2 requires prior sedium salt preparation with
NaOMe in MeUH, evaporation of the methanol and heating the salt with alkylating agent in
refluxing acetone. Acylation reactilens proceed at rpom temperature in CHpCly in the presence

of TEA whereas the reactions with isocyanates take place in refluxing THF.
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On attempted hydrolysis of amincethoxy compound 10, self-condensation takes place and dipotassium
aalt 11 piecipita:ea from the solution In high y1e1d4. Alkylation of 11 with an excess of benzyl
bromide affords a dibenzyi derivative (12). Since the point of attachment of the benzyl groups

could not be determined by speﬁtral means, structure was established wia independent synthesis.
Alkylamino derivatives do pot self-condense in this manner, but authentie central ring-substituted
analogs 15 and 16 can be prepared by bimolecular condensations with 13. Reactious of 15 and 16

with appropriate alkylating agents afford dialkyl derivatives 12, 17 and 20, The same compound (20)
could alsc be obtained by the interaction of 1% and 13. These serles of reactions firmly established

that in each case, alkylation takes place on the central piperazine nitrogen.
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Experimentally, the condensations to form 15 or 16 are carried out at room temperature in MeQH. The
alkylations require heating the salt {NaH, DMF)} with the alkylating agent for several hours.
Dibenzyl derivative 12 is a mixture of two isomers which show identical Ly NMR, UV, Mass Spectral
characteristics but could be separated on the basis of solubility. A careful study by 13C MR

2
revealed that each lsomer has only one type of ring carbon (sp”) but the two isomers are distinctly

different. We postulate that the isomers are diastereomeric with respect to pyramidal sulfur as

indicated on formulas 12a and 12b.
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Moncbenzyl derivative 13 also shows diastereomerism as indicated by four signals attributed to ring

carbons in the 136 MR spectrum. These results indicare rhat the svlfur in the 1,%,5-thiladiazole-1-

oxide gystem 1g pyramidal and the two forms do not interconvert rapidly at room temperature. A

future publication in these serles will explore the question of sulfur fnversion and the aromsticity

of this system in a quantitative manners. Other future topilcs in the area of 1,2,5-thiadiazole-1-

oxides will include thelr use as synthona for the gemeration of other heterocycles via ring-

interconversions.
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