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Ab#racL: The new hypog!wemics, I-su~onyl-dtoxepinoastrines 2, dertved &rn a novel heterocyclic vstm 

la,2,6,~-te~~IH,4H-~l,3J~i~epino~5,~J~i~ne, have been synthesized starting jvm baas-6 

~cerylarnino_S_chlor~l,3~o~~es 7 via asirines 3. Their structure has been conJ?rmed by the single crystal X-ray 

di@action of I-(4-ace@nninobensenesuljony~ derivattve 2b. 

In the context of an investigation into hypogiycemics,2 the N-sulfonyl derivatives 2, of the previously 

unknown heterocycle 3 were required. Among numerous methods existing for the syntheses of azirines,s the 

single approach involving the addition of sulfbnylazides to diiydrodioxepins 1 was unsucces&U4 
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Scheme 1 Reagents and conditions: i, RSO2N3/CH3CN, Flux, 30 lus.; ii, RSO2Cl&idindCH2Cl2, r.t., 1 hr.; iii, 2.5 M KOH 
in H20,25 OC to 90 %, 15 min.; iv, 2.5 M KOH in ElOH, tiux, 1 hr. (rd. 7); v, Na2CO3R120, mflux, 5 lus. (nzf. 6). 

5 Dedicated to Professor Vladiir Prelog on the Occasion of his 8@ Birthday. 
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It was well known that vie- acylaminohalogeno compounds serve as good intermediates in the syntheses 

of azirhres.3 Therefore, we directed our attention to the synthesis of 2 starting from 

acetylaminochlorodioxepanes 5,s via akines 3. Unfortunately, treatment of 5 with boiling aqueous sodium 

carbonate solution afforded cis-acetylaminodioxepanols 6 in high yield&, whereas our attempt of ring-closure 

dehydrohalogenation of !I in refluxing ethanolic potassium hydroxide solution resulted in the convenient method 

for the preparation of cis-dioxepinooxaaolines 4 in high to excellent (up to 95%) yields.7** 

In spite of that, we found that warming of 5 in aqueous potassium hydroxide solution up to 90 OC for a 

short time resulted in the formation of the novel la,2,6,6a-tetrahydro-lH,4H-[ 1,3]-dioxepino[5,6-b]aziriz~es 3 in 

moderate yields as the mixture with oxazolmes 4 (scheme 1). 

Thus, tranr-acetylaminochlorodioxepane Sa (R1=R2=H) was warmed in 2.5 M aqueous potassium 

hydroxide solution Tom temperature up to 90 OC in 15 minutes to produce cisdioxepinooxaxoline 4a 

(Rl=Rz=H, identical to the authentic sample’) and azirine 3a (Rl=Rz=H, bp 90-95 W2.1 kPa) in 58.2 % and 

30.4 % yields, respectively. In an analogous manner 3b (R1=H, R2=zPr) and 3c (Rl=Rz=Me) were obtained 

(Table 1). 

All the synthesized axirines 3 were isolated by column chromatography as viscous oils. Only the axizine 3b was 

additionally purifkd by recrystallkation. 

The target compounds, 1-sulfonyl-dioxepinoazirines 2 were prepared by mixing crude azirines 3 with the 

corresponding sulfonyl chlorides in methylene chloride for one hour at the room temperature and in the presence 

of pyridine (Table 1). 

Table 1 1a,2,6,6a-Tetrahydro-1H,4H-[l,3]-dioxepino[5,6-b]azirines 2 and 3. 

Compd. Rl R2 R3 Yielda mp tryst. 

% (t/W) Solventb 

2a H H CH3 46.3 98-100 EAiPE 

2b H H 4-AcNH-CgHq- 83.3 210-212 E/VIM 

2c H zPr 4-NO2-C6H4- 90.4 143-145 EA/PE 

2d Me Me 4-ACNH-C6H4- 80.5 214-216 EAh4 

3a H H 30.4 oil 

3b H iPr 28.2 56-58 PE 

3c Me Me 33.0 oil 

a) Isolated yields; b) EA=ethyl acetate, PE=light petroleum, M=methanol; 

The structures of the new axirines 3 were assigned from their spectral data,g and were additionally 

conflrzned by the spectral data of their corresponding N-sulfonyl-derivatives 2a-d,lo and the single crystal X-ray 

di&action of 2b, the asymmetric unit of which contains two molecules, one of them having a dioxepane pattern 

of a twist boat and the other one of a chair conformation (Figure 1). ll The position of 01 opposite to the lone 

pair at the azirine Nl atom and the inequality of the bond angels 01-Sl-Nl >> 02-Sl-Nl suggest an n-o* 

interaction of the lone electron pair with the S”[O,O’,N,C] tetrahedral moiety.12 The shape and conformation 

around the sulfonamide group in 2 is determined by this interaction. 
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Finally, the target sulfonylaxirines 2 were tested for hypoglycemic activity on the model of alloxan- 

-induced diabetes in mice and rats13 in comparison with metformin. They displayed strong hypoglycemic activity 

irrespective of the route of application, e.g. intravenous, subcutaneous or by stomach tube. Thus, sulfonylszirine 

2b four hours a&r the subcutaneous administration at the dose of 20 m#kg, deueased the blood glucose levels 

in alioxan-induced diabetii mice and rats to 53 % and 67% of the initial concentmtion, respectively. 

B 0 

Fig. 1 PLUTON plot of the structure 2b showing two conformations of the dioxepane pattern of molecules: 

A) twist-boat; B) chair. 

On the other hand the new compounds 2 did not reduce the blood ghmose concentration in healthy (nondiabetic, 

control) animals. 

Therefore, l-sulfonyl-la,2,6,6a-tetrahydro-lH,4H-[ 1,3]-dioxepino[S,6-b]azirines 2 may represent a new class of 

potent hypoglycemic agents, the significance of which is still under investigation. 
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