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Recently N-acetyl-2-azidoimidazole was reported as the first simple azidoazole
in wich the existence of an azido/tetrazole tautomerism can be detected,1s?
In trying to look for an explanation of this unusual fact we have prepared and
studfed by NMR ssveral N-substituted-2-azidoimidazoles, having found that there
are two determining factors to shift equilibrium to tetrazole form: the aslactron-
withdrawing ability of su'msti‘t:uent,21'3 and the size of the said group, Our
prasent paper refers to this last point.

The Table shows the values in DMS0-dg and acetone-dg of aH and A5 for the

equilibrium 1 = 2 (ref. 4).
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The tetrazole form 2 becomes gradually more favoured, both in DMSU and acetone,
on changing from R=Me to R=But, This last compound has a special interest bscause

in solid state”

it is found entirely in tetrazole form (imidazo[l,z-d]tetrazole

or 1,2,3,3a,6=-pentaazapentalens system), as it is evidenced by its IR spectrum

in Nujol where ne azide band appears, This compound is the first simple azido-

azole isolated in bicyelic form. Ancther interesting fact is the non-eguivalence

of the maethyl groups in 1, R=But (in DMSO, 8=1,32ppm (2Me), and B=1,19ppm (1Me)).
As can be inferred from the valuss of 4H and 45 calculated within the tempera-

ture ranges citsd,a the higher or lower percentage of bicyclie compound is

determinad by the term T4S, In fact, AH keeps approximately constant within each

soeries, whereas AS becomes less and less negative, This may be interpreted to

the effect that the bulky group obliges the azide group to adopt the proper

arrangement for the cyclization, thus the entropy loss from 1 to 2 is smaller,

or that the pressnce of azide group resstricts the internal rotation of COR,
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Table, Thermodynamic data from NMR spectra4
DMSO-d6 acetone~dg
4N {kcal/mole) AS (e.u.) aH {kecal/male) As (s,u.)
R=Me -2,0%0,2 -8,010,6 -1,3%0,3 -8,1%1,1
R=E£t -2,0£0,2 -7,5%0,6 -1,210,3 ~7,4%1,0
R=pri «1,9%0,4 ~6,2%1,3 -1,1£0,3 -6,4%1,0
R=But ~1,80,3 -4,8%1,0 -1,2%0,2 ~5,0%0,7

and this the mors

the bulkier R isj; when azide cyclizes to tetrazole this hinde-

ring decreases considerably, whereby the entropy loss due to ths cyclization is

partly offset by the entropy gain due to the rotatiaon of COR, The fact that in

the case R=Bu' the three methyls of 2 are equivalent and those of 1 are not,

confirms this last assumption,§
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REFERENCES AND FOOTNOTES

When the measurss of Ky are obtained in
a wider temparature range {(up to 1009C, in
DMS0), the representation of log KT versus
1/T takes the form of the showed figure, It
can be sean from this figure that there is =
change in slope, particularly marked for
R=But and R=Pri, when going from temperatures
close to room temperature to above ~402C, The
values of Kt obtained in the range from &609C
to 1009C are not very reliable, because a
rartial decomposition of ths product is obser
ved, but if this is ignored, the values cal-
culated for 4H (R=Me, -2,9%0,5 kcal/male;
R=ft, -3,1%0,5; R=Prl, -3,620,5; R=But, -4,0
i0,5), and for AS (about 11-12 ®.u, in all
¢ases), seem to indicate thet at high temperg
tures the eguilibrium position is prseferenti«
ally determined by the enthalpie term,
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4,« Perkin-Elmer R-128 NMR~spectrometer, Values calculated from the variation of

Kt with temperature (range: 15-458C in DMS0, 0-402C in acetane),

5.~ Sample obtained by recrystallization in acetone of mixture I = 2, R=But.

6,=- The conformational study of these compounds will be reported at a later date,



