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CHEMICAL PROPERTIES OF 3H=1,2,4~DIOXAZOLES, (*)

*
M.L. Graziano, A, Carotenuto, M.R, Iesce and R, Scarpati
Istituto di Chimica Organica dell'Universitd
via Mezzocannone 16 - 80134 Napoli (Italy)

(Received 20 December 1976; received for publication 6 January 1977)

We have recently described the conversion of S—alkoxy=4~methyl=2=phenyl=
-oxazoles into 3-alkoxycarbonyl-3-methyl=-5=phenyl-1,2,4~dioxazoles 1 (yields Ca.
50%).1 As the dioxazoles 1 are the first examples of this ring system, and also
the first peroxyimidates, we considered it interesting to study their reactivity
and in this paper we show that dioxazoles 1 can be considered as key inter-
mediates in the synthesis of many several compound types,

Scheme I summarizes the results pertinent to la (alkyl = CHa); for sake of
completeness it also shows the thermal and photochemical rearrangement of 1a
into diacylcarbamate 2a already described.1

Treatment of 1a in acetone with 2N hydrochloric acid at room temperature
(3 hr) led to 3a, 4a and 5; in the product mixture hydrogen peroxide was pre-
sent, Hemiaminal gg,a isolated by silica-gel chromatography (ca. 30%),yielded
4a and 5 by further acid hydrolysis.

Dioxazole la dissolved in anhydrous trifluorocacetic acid with carbon dioxide
evolution, Inspection of the 1H nmr spectrum, after the signals of 1a had dis-

appeared (3 hr), showved only the presence of §3

and 7a. Removal of the solvent
and 7a in vacuwo gave diamide § (ca. 100%)e

The above results are consistent with an hypothesis according to which the
presence of protic acids leads to the transition state 8a, In aqueous medium

(2N HC1) 33 and hydrogen peroxide are formed, the reaction occurring probably
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via displacement of the oxygen at position 2 by water. When the reaction is

oy, 13
H3c0>°',°_’{}:
“’9" ~c H,
H--A
8a

carried out in anhydrous conditions, electron~transfer in 8a from the carbonyl
carbon to the oxygen at position 2 gives rise to 6,

Dioxazole 1a was recovered almost quantitatively4 after 6 days at room tem
perature from a pyridine solution, whereas triphenylphosphine reacts with ia
very rapidly (10 min) at room temperature in carbon tetrachloride, In addition
to 11, ketimine 10a was qv.ant:l.tatt:lvely5 obtained showing that the phosphine
displaces the oxygen at position 2,

This displacement occurred also in the presence of a stronger base such as
sodium dimethyl malonate, When a 1:1 mixture of the base (from sodium hydride
and dimethyl malonate in dry benzene) and 1a in dry benzene was stirred at room
temperature for 3 hr, usual workup gave a mixture which was chromatographed on
silica—~gel, Elution with increasing concentration (up to 80%) of ether in light

petroleum gave 12a [(ca.. 40%; mepe 107=110°3 ixr 0 CHCI

1737, 1663 cnr1: H nm (00013) T 2,05~2,64 (6H, m, aromatic H and NH), 5.53

3 3360, 1760, 1745,

(1H, s, CH), 6,22 and 6427 (9H, two s, 3xOCH,), 8,08 (3, s, CH,)] and 1328

[(cas 2045 mepe 149-152¢; ir?c”Cl

cm-1: T4 nme (CD013) T 1495 (1H, bS, NH), 2,05-2,65 (5H, m, aromatic H), 475

3 3365, 3100 (broad), 1760, 1745, 1735, 1660

(1H, bs, OH), 617, 6419 and 6,22 (9H, three s, 3xOCH,), 8.22 (3H, s, cns)].
With a 331 ratio of sodium malonate to la, the yield of j12a increased (12a
55% 3 132 6%) showing that the key step of the reaction is the displacement of

the oxygen at position 2 from ja to form j0a, In this way malonate anion is
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oxidized to tartronate anion which competes with the malonate anion in the suc=-
cessive addition to i0a, The observation that 1937 reacted with sodium malonate
and sodium tartronate to give 12a (ca. 72%) and 13a (ca. 50%) respectively
supports this hypothesis,

Catalytic hydrogenation of 1a (in cyclohexane, Pd/BasO, catalyst, 50°, 2

4
atm) gave quantitatively 14a.8

The reactions reported in Scheme I were carried out also using 1b (alkyl =
= 02H5); the yields of the reactions were very similar to those reported for

1a; 12b6 (mepe 64~67°) and 1;36 {mspe 109~112°) were isolated by silica-gel

chromatography,
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