Tetrahedron Letters,Vol.24,No.51,pp 5763-5766,1983 0040-4039/83 $3.00 + .00
Printed in Great Britain © 1983 Pergamon Press Ltd.

A NOVEL RING TRANSFORMATION: 1,2,4-0XADIAZOLES FROM PYRIMIDINE-N-OXIDES
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Summary: Tetrahydropyrimidine-N-oxides (9) rearranged on heating to the azolines 8. In
contrary to the azoles 1 and 3, the corresponding azolines (6 and 8) failed to trans-
form to 3-aminopyrazoles and pyrazolines, respectively.

Recently we reported that the compounds of type 1 and 3 can be readily rearranged to the

aminopyrazoles 2 and aminopyrazolines 11’2.
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Our earlier results also indicated that the delocalized m-electron system in the parent
compound was important for the success of ring isomerizations. Now the models 6 and 8 were

studied which differed from 1 and 3 only in the partial saturation of the azole ring.
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The azolines 6 and 8 failed to isomerize under conditions which were effective with the

azoles 1land 3. 1 ~ g_(R1 = PhCO, R2 = Me), k =1.95 10-3 s-1 in DMF at 150°C; no reaction for
6a,b within 8 h. 3 > 4 (R} = RZ = ph) k = 1.13 1074 571 in BuOH at 115°C; no reaction for 8a-c
within 8 h°.

Preparation of the model compounds 8 led to the observation of a novel ring isomerization,
namely the transformation of tetrahydropyrimidine-N-oxides to dihydro-1,2,4-oxadiazoles.

6 was prepared (by ana]ogy)4 by reacting the amidoxime 5 with a]dehydesS.

H
“HzO /

NH, + RCHO ‘
PHCONH  NOH PhCONH N~ R

Preparation of 8 by the same method was not straightforward since the corresponding
amidoxime (7) and aldehydes reportedly gave tetrahydropyrimidine-N-oxides (2)7. Having repeat-
ed this reaction, we were, however, surprised to find that when we heated 9 in water, ethanol
or toluene to 70-95°C for 4-5 h the N-oxides isomerized to the required azolines 8 in excellent
yield®.

X-ray analysis of 9c confirmed the N-oxide type structure and that among the bonds around
N(3) the C(2)-N(3) bond is unusually long (1.48 R) which suggested that ring transformation

9

was initiated at this point”. Ring-expansion followed by ring-contraction of N-oxides and

also the transannular ring~contraction of aminodiazepin derivatives are well documentedlo_lB.
Considering the above arguments we suppose that isomerizatjon of 9 to 8 involves the oxadia-
zepin 10.

Fast but reversible formation of 9 followed by conversion under thermodynamic control
(via 7 or an aldehyde-ammonia type intermediate) to 8 cannot be completely ruled out. The

fact, however, that 9 can be converted to 8 even in toluene favours the pathway g;»lg-»g;A.
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