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AWract-In the course of our studies on the iaoxazole series, a new haminduced conversion of 
1,3-bis(S’-methyl-3 ‘-iaoxamlyI)triazme @a) into 2-(5’-mtthyl-3’-iso~~~S~cetonyItttrazole IIIIa) 
hu been eucuux~tered. This reaction has been extended to 3-(m- and @ropheny&zoamiuo~ 
5-methylisoxazoles @Ita and IIc), which undergo similar conversion into 2-(m- and pnitmphmy&5- 
acctonyltctrazoka (IIIb and III@, mpectivcly. These S-acetonyltetramlca have been oxidized to the 
correqxmding S-tctraml~~ylic acids (IQ, IVb and NC). 

REACTION of 5-methyl-34minoisoxazooxazolt’ (I) with one half equivalent .amounts of 
sodium nitrite in 10% hydrochloric acid gave a yellow crystalline compound, which 
was assigned the structure 1,3-his-(S’-methyl-3’-isoxazolyl)triazene @Ia). Co&m- 
ation of the structure assigned to I.Ia was obtained by stannous chloridc+hydrochloric 
acid reduction of IIa, which gave a mixture of I and 3-hydrazino-5-methyIisoxazoIe. 
The latter was isolated as an oil by means of chromatography on alumina and con- 
verted to its benzylidene derivative for characterization. 
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b: R=. m-N02-CaHs . C : R= p-CI-~H5 , 

Chart I 

When the triazene IIa was dissolved by warming in an alkaline medium, an 
exothermic reaction occurred and an isomer of IIa was obtained in good yield. In 
this reaction aqueous acetone containing ammonia was found to be a preferable 
medium. 

The IR spectrum of this product exhibited characteristic absorption bands due to 
the carbonyl group at 1730 cm-l and a series of bands attributable to isoxazole ring 

l A brief report of this work wan published as a Commu&ation to the Editor iu C&m. Pbm. 
Bull. 10,993 (1962). 

s H. Kane and K. Ogata, Am. Rep. Shim@ Res. U. 7 (l), l(1957). 
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stretchingZ at 1617 cm- l, 1463 cm-l and 1413 cm-l. The presence of a ketone group 
in the product was confirmed by the formation of an oxime. Therefore the structure 
of 2-(5’-methyl-3’-isoxazolyl)-S-acetonyltetrazole (IIIa) was assigned to this compound. 
Oxidation of IIIa with potassium permanganate in aqueous acetone yielded a car- 
boxylic acid which is best represented by the structure of 2-(5’-methyl-3’-isoxazolyl)-S- 
tetrazolecarboxylic acid (IVa). Further evidence concerning the structure of these 
products was obtained by the following analogous reactions. 

3-(m- and pnitrophenyldiazoamino)~5-methylisoxazoles (IIb and UC) were 
prepared by the action of equimolar amounts of m- and pnitrobenzenediazonium 
chloride on I, respectively; IIb and IIc underwent conversion to the corresponding 
isomers by the same treatment as for IIa. The products were assigned the structures 
2-m- and 2-pnitrophenyl&acetonyltetrazoles (IIIb and IIIc), respectively, by their 
elementary analyses and IR spectra which indicated the presence of ketone groups 
(1730 cm-l and 1732 cm-l, respectively). Oxidation of IIIb and 111~ with potassium 
permanganate gave the corresponding Zsubstituted Metrazolecarboxylic acids 
(Iv\, and IVc). Definite proof for the tetrazole structure was obtained by identifying 
IVc and its methyl ester with authentic samples prepared by the method of Bladin? 

Only one example has been reported by Woodward and Olofson,4 for conversion 
of the isoxazole derivative into the tetrazole derivative. N-methyl&phenylisoxa- 
zolium salt (IV) undergoes conversion into 1-methyl-5benzoylmethyltetrazole (VII) 
by rapid combination with azide ion in aqueous solution followed by treatment with 
methanol-water. The intermediate of this reaction is isolated and formulated as the 
iminoazide (VI). This reaction seems to have a feature closely resembling the 
new type of conversion of isoxazoles. 

present 

II 

Chart 2 

In consequence, a tentative mechanism for the formation of the 2-substituted 
S-acetonyltetrazole (III) from the 3-diazoaminoisoxazole derivative (II) is proposed. 
Abstraction of a proton from II by the attack of base on the acidic amino grouplends 
the hybride anion (II’), which induces rupture of the N-O bond in the isoxazoIe ring. 
Subsequent or synchronous recyclization between two nitrogens in a similar manner 
as in VI affords the tetrazole derivative III. 

* A. R. Katritzky and A. Boukon, Spechwhim. Acfu 17, 258 (1961); Tetruhedron 12,41 (1961). 
a J. A. Bladin, Chem. l&v. 25, 1411 (1892). 
4 R. B. Woodward and R. A. Olofson, J. Amer. Gem. Sot. 83,1007 (1961). 
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EXPERIMENTAL 

M.p.s. were determined on a Kofler-Block “Monoscop IV” and are uncorrected, UV absorption 
spectra were recorded on a Hitachi Recording W Spectrophotometer EPS-2, and IR spectra were 
taken on a Ko-Ken IR Spectrophotometer, Model DS 301. 

To a solution of 10 g 5-methyl-3-aminoisoxazole (I) in 30 ml 10% HCl, 35 ml 10% sodium nitrite 
solution was added with stirring below 5”. The resulting precipitate was collected by filtration, yield 
9 g (87%). Recrystallization from ethanol gave pale yellow crystals, m.p. 146-147”, gitE 291 rnp 
(log e 4*25), ~:::a 3300 cm-l (NH-); 1550 cm-l (-N=N-). (Found: C, 46-35; H, 4.61; 
N, 33.80; C,H,O,N& requires: C, 46*37; H, 4.38; N, 33*800/k). 

Stunnous chloride-lrydrochioric acid reduction of Ha 

To a solution of 10 g IIa in 120 ml cont. HCl, 21.8 g SnClL*2H,0 was ad&d in small portions at 
30-40’. After the addition, stirring was continued for 30 min and the solution was then allowed to 
stand for 3 hr. Under ice cooling and stirring the solution was basiied (NaOH aq.), followed by 
repeated extractions of the reaction mixture with chloroform. The chloroform extract was concen- 
trated, dried over Na,SO, and chromatographed on alumina. Elution with chloroform gave 3.15 g 
I and further elution with ethanol gave O-65 g 5-nrethyi-3-hydrtzzinoisonzzole (oil), which on treatment 
with benzaklehyde in ethanol gave its benzyfidene rlerivariue. Recrystallization from ethanol gave 
pale yellow crystals, m.p. 149” (Found: C, 65.93; H, 5.55; N, 20.45; CIIHIION1 requires: C, 
65.67; H, 5451; N, 20088%). 

To a solution of 20 g I and 56 g of sodium acetate in 1000 ml water, a solution of m-nitrobenzendi- 
azonium chloride (prepared tram 28 g of mnitroaniline, 14 g of sodium nitrite and 220 ml of 10% 
HCl) was added with stirring below 5”. After the addition, a small amount of red brown by-product 
was filtered off. The filtrate was allowed to stand for 2 days, giving 40.5 g pale yellow solid (82ya. 
Recrystallization from acetone gave pale yellow crystals, m.p. 131.5-133.5”, c\tE 250 w (log e 
4*36), wLt:a 3265 cm-l (-NH-), 1545 cm-l (-N=N-). (Found; C, 48.45; H, 3.93; N, 28.20; 
C,,H,O,N& requires: C, 48.58; H, 3.65; N, 28.33%). 

This compound was obtained by the same procedure as for IIb in 62% yield. Recrystallization 
from acetone gave pale yellow crystals, m.p. 169-171”, 1zn 286 rnp (log e 4.3). vi:? 3200 cm-l 
(-NH-), 1550 cm-’ (-N=N-). (Found: C, 48.22; H, 3~71; N, 28.22; CZo&OsNI requires: 
C, 48.58; H, 3-65; N, 28.33%). 

2~5’-Methyl-3’-is~xuzulyl)-5-acetonyltetrazole (Wa) 

A solution of 2-l g Ha in aqueous acetone containing 5 % ammonia (sufficient amount to dissolve 
the solid) was heated on a water bath for about 5 min. An exothermic reaction occurred and a 
crystalline product precipitated. Water was added to the reaction mixture and the precipitate re- 
moved by filtration, yield, 1*7 g (81 O/o). Recrystallization from ethyl acetate gave colorless plates, 
m.p. 147-149”. (Found: C, 46-64; H, 4.66; N, 33.48; C,HoOIN) requires: C, 4635; H, 438; 
N, 33.80 “/,). 

Oxime of IIIa 

To a solution of 0.5 g IIIa in 5 ml ethanol, O-2 g NH,OHaHCl and O-3 g Na,CO, were added. 
The solution was refluxed for 10 min on a water bath, then diluted with 5 ml water to precipitate 
crystals. Recrystallization from ethanol gave O-3 g VI, m.p. 134-136”. (Found: C, 43.52; H, 499; 
N, 37.54; C,H1,OINI requires; C, 43-24; H, 454; N, 37.83OA. 

Z(m-~it~~~yl)-5-a~~o~y~~e?~z~~e (IIIb) 

By the above procedure 38.2 g (945 %) IIIb was obtained from 405 g IIb. Recrystallization from 
alcohol gave pale yellow prisms, m-p. 113-114°. (Found: C, 48.82; H, 4.04; N, 28-08; C,,H,O,N, 
requires: C, 48.58; H, 3.65; N, 28.33 “4. 
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2(pNiiroplrenyl)-5_Pceronyltetrazolc (U.IC) 

By the above procedure 206 g (56%) IIIc was obtained from 46 g 11~. Recrystallization from 
ethyl acetate gave colorless plates, m.p. 132-134”. (Found: C, 48976; H, 3.94; N, 28-08. C,,H,O,N, 
requires: C, 48.58; H, 3.65; N, 28.33%). 

2-(5’-Methyl-3’-isox4zokjd)-5-tetrazoiecafboxylic acid (IVa) 

To a solution of 0.1 mole IIIa in 300 ml acetone and 100 ml water, 32 g KMnO, was added in 
small portions at 60” with stirring. Heating and stirring was continued until the color of permanganate 
had disappeared, and the resulting hot mixture was filtqred. After cooling, the flltrate was acidified 
with 10% HCl. Most of the acetone was removed to precipitate the acid; yield, 50%. Reuystalliza- 
tion from water gave colorless plates, m.p. 150” (dec.). (Found: C, 36.86; H, 2.83; N, 36.06; 
C,H,O,N, requires: C, 36.93; H, 2.58; N, 35*89y$. 

2-(m-Nitro$e~y&5-tetrtrzaleccuboxylic acid (M$ was obtained from IIIb by the same prooedure 
as for IVa in 80% yield. Recrystallization from water gave colorless plates, m.p. W-147” (dec.). 
(Found: C, 39.46; H, 2.64; N, 28.58; GH,O,N,+H,O requires: C, 39-34; H, 2.46; N, 28.69%). 

2-(p-Nitropie~yyl)-5-tetrazoleca&oxylic acid (IVc) was obtained fi-om IIIc by the same prooedure 
as for IVa in 58 % yield. Recrystallization from acetone+water gave colorless plates, m.p. 172-174” 
(dec.), which was identif’scd by mixed m.p. and comparison of IR spectra with an authentic sample.* 
(Found: C, 40.89; H, 2-36; N, 29.40; Calc. for C,H,O,N,: C, 40.86; H, 2-14; N, 2978’/@. 

Methyfesteer of IVc was prepared by refluxing of 8 g IVc in 50 ml ethanol containing of 2 ml 
HISO, for 3 hr. Recrystallization from ethyl acetate gave crystals, m-p. 167%169*5”, which was 
undepressed by admixture with an authentic sample.a (Found: C, 43.39; H, 3.02; N, 27-76; 
Calc. for cH,O,N‘: C, 43.38; H, 2.83; N, 28.11%). 
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