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A REZVERSIBLE DOUBIE SMILES REARRANGEMENT THROUGH INTERMEDIATE FORMATION OF TWO
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Abstract: A reversible double Smiles rearrangement in the system of 1~-methyl-
amino-3-picryloxy-2-propancl - 3-N-methyl-N-picrylamino-1,2-propandiol proce-—
eds through intermediate formation of two taubomeric Meisenheimer spiro-comp—~
lexes.

The Smiles rearrangement proceeds as an intramolecular migration of an
aryl group, activated as a rule by electron-withdrawing substituents, from one
nucleophilic center to another through the intermediate formation of a Meisen-
heimer spiro-complex, more often with a five-membered heberocycle, The direc-
tion of the migration is determined by the relative nucleophilicities of the
cenbers and the thermodynamical sbtabilities of the forming compou:ad51°

Until recently the possibility of arylotropic migrgtion along a chain

of three nucleophilic centers has not been investigated.
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Such migration suggests the formation of two isomeric Melsenheimer spiro-
complexes with five-membered heberocycles, which are in equilibrium with one
ancther.

We have brought aboub such a migration in the case of picryl derivatives
of 3-methylamino-1,2-propandiol. 3-N-Methyl-N-picrylamine-1,2~propandiol (1)
was prepared by condensatlion of the initial aminocaleohol with picryl chloride,
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4 dark-red E-salt of the spiro-complex (2) was formed as a result of treat-
ment of picramide (1) with t~BuOK in a benzene - t-BulH solution. It was cha-
racterized by the NMR data given in the scheme. Changes taking place in the
NMR spectrum after treatment of the picramide (1) solubtion in ace_tone-d6 with
1 eq. of t-BulK ox EtBN proved the formation of the same complex. Shifts to
higher flelds of the picryl proton signals which are detected in the spectrum
of (2) as two doublets, and also of the N--CH3 group, and the opposite shift of
the methine proton signal to lower fields are similiar to the shifts observed
as a result of the formation of Meisenheimer spiro-complexes with the five-
membered oxazolidine cyclez; It confirms the structure of complex (2), This
complex was stable in acetone-d. at 20°C, but in DMSO—d6 the signals of comp-
lex (3) gradually appeared (see below), and in a week the ratioc of (2):(3) be~
came about 10:1. 1=Methylamino-3-picryloxy-2-propanol hydrochloride (4a) was
isolated by quick acidification of the solubtion of complex (2) with concenw
trated HCl, Treatment by silver picrate resulted in the corresponding picrate
(4b). The addition of 2 eq. of EtBN to the solution of (4) in acetone~d6 or
Dmso~d6 resulted in the formation of the spiro~complex (3) with a five-membe-
red dioxolane ring. In the NMR spectrum protons of the picryl cycle became
non-equivalent, and their signals shifted %o higher fields. The multiplet of
methine proton shifted to lower fields and in comparison with (4), the shiel-
ding of the signals near the nitrogen atom due to the formation of a free N-
methylamino group took place. With time the intensity of spiro-complex (3)
signals decreased, and the signals of complex (2) could be seen in the spec-
trum. Rearrangement of (3) —=— (2) proceeded much more quickly in acetone--d6
than in DMSO-ds; In the first case after the addition of EtBN to compound (4)
there was an equal proportion of complexes (3) and (2) in the mixture in 5 mi-
nutes and in 30 minutes the equilibration practically completly shifted to
complex (2). In the DMS0-d, solution the first traces of complex (2) appeared
in an hour., In 24 hours the ratio (3):(2) reached 1:1 (Figure), and in a week
it was approximately 3:7 and weak signale of the compound (1) appeared, An in=
termediate, 3Z-methylamino-2-picryloxy-l-propancl, through which it may be sup-
posed the conversion of complex (2) into complex (3) and vice versa is reali-

zed wss nobt registrated., Rearrangenment of (4) —— (1) took place on addition of
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{(a) NMR data (250 MHz) are given in S=scale for solutions in acetone—dg,
J = in Hz. (b) Aa-part of degenerated system AX with splitting on the OH
group. (¢) AB-part of the asystem ABX, (d) Broad multiplets.
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a base to the solution of the compounds (4a,b) followed by slow acidifica-~

tion with dilute HC1l and during the melting of these compounds.

Pogssibility for the mutual conversion of (1) === {4) through the formation
of a Meisenheimer spiro-complex with a six~-membered 1,3-perhydrooxazine cycle
or an according intramolecular mechanism, though not completly excluded, scens
unlikelys.
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