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Summary: A ring-chain tautomerism involving two single processes hydroxyketone-hemiacetal
and hydroxyimine-1,3-oxazolidine is kinetically studied.

The ring—chain tautomerism is a well studied process.!

Among the inmense variety of
these phenomena, the combinations, in one single process, of two tautomeric equilibria
hydroxyketone~hemiacetal and hydroxyimine-1,3-oxazolidine is, to the best of our
knowledge, unprecedented in the literature. In this report we account for one case.
Reaction of diacetyl with 2-aminoethanol (molar ratio 1:1, in CH,Cl, at room temperature)
affords the 5,6-dihydro-2-hydroxy-2,3-dimethyl-2H-1,4-oxazine 1.2 In solution of CDCl,,
compound 1 is in equilibrium with the iminoketone 2 and oxazolidine 3 (Scheme) as indicate
the 'H- and *°C-nmr spectra. Analogous oxazine derived from benzil is in tautomeric

equilibrium only with the 1.2-iminoketone.?
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Attemps of independent synthesis of iminoketone 2 were unsuccesful. However
oxazolidine 3 was isolated as an unstable liquid (b.p. 62-64°C/0.05 mm Hg, yield 20%) by
reaction of diacetyl with 2-sminoethanol in boiling benzene.® Variation of the

4211



4212

concentration of each compound 1-3 with time was obtained by 'H-nmr integration of the
methyl groups signals at convenient intervals of time (Figure).
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Figure. Calculated (a) and experimental (b) variation

of concentration of species 1, 2, and 3 with time.

Kinetic analysis for the process has been performed as follows:

kinetic process

ky kg

k2 Kq

for the general

and assuming pseudofirst order for each reaction, the system of differential equations:

d[1]
dt

d[2]
dat

d[3]
at

= -kq[1] + k2[2]

ka[2] ~ k4(3]

ki[1] = ka[2] -ka[2] + k4[3]
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has been solved by the determinant method® leading to:

[l] = [1]0 {kqu + [)\22 = (katkatky )Nz + ksz] e—)\zt . [)\3 - (kz+k3+k4))\3 _ kqu]e—Rat}
A2y Az2(A2-A3) na(Aa-Ag)
2] = k‘[l]o { ky + ky-A2 e—)\zt + k4~Ag e—xat}
Azhs  Az(Az2-Ag) Aa(As-Az2)
Azt —Agt
[3] = kika[1]y -+ _° __e }

Az-As A2 (7\2‘7\3 ) Aa ()‘a')\z )

where [1:]0 means the concentration of oxazine at t = 0 with [2]0 = [3]0 =0 for the

present experiment and

2 =k + (i - )
o =k - (g - k)
kr:k,+k2+k3+k4

kp = kiky + koky + kiks

For the determination of the ki's (i = 1-4) we have used a non linear regression

method based on the Newton—Gauss algorithm.® The ki's values so obtained are: k, = 10"

—

min~", ky = 1.4 10™° min~?, k3 = 69.0 10™° min™*, and k, = 42.0 10 min™.

Extension of this analysis to other related system are being currently studied in our
laboratory.
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