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Abstract - The photochemical behaviour of some 3-aroylamino-5-
methyl-1,2, 4-oxadlazeoles in methanol at 254 nm has been studied.
On irradiation, the oxadiazoles underwent a photorearrangement
reaction to the corresponding 2-acetylaminoquinazolin-4-one

derivatives.

Heterocyclic rearrangements cof suitably substituted azoles have attracted a
great amcunt of attention of organic chemists because of their interest in
synthesis as well as in mechanistic investigationsz. In this context, the
azole to azele interconversions of the general type 1 —P 23 have been
widely investigated4.

Following cur interest in this field, and in cennection with our studies?r b
on photechemical behaviour of 1,2,4-oxadiazole heterocycles, we have
recently reported7 some examples of photoinduced rearrangements of suitably
substituted 1,2,4-oxadiazoles. In faect, we have achieved photo-
rearrangements of 1,2,4-cxadiazoles containing side chains such as 3-N-
phenylamino 3 (XYZ = NCC), 3-phenoxy 3 (XYZ = QCC), and 3-enaminoketone 3
(XYZ = NCC), into benzimidazoles, benzoxazoles, and imidazcles,
respectively. An intermediate species arising from photeolysis of the ring
O-N bond, was suggested to give the rearrangement product 4 by a 6" ring
closure involving the XYZ side chain’,

Aiming at a photochemical approach to this class of heterocyclic
rearrangements, and in the context of our interest in photochemistry of five

membered heterocycles, we have now planned to investigate the photochemical

— 737 —




behavicur of 3-acylamino-1,2,4-oxadiazoles.

In this paper we report scme

preliminary results dealing with the irradiation of the 3-aroylamino-5-

methyl-1,2, 4-oxadiazoles 6a-c.
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It is known8'9 that 3-acylamino-1,2,4-oxadiazoles (1; ABD = XYZ = NCC) have
furnished interesting examples of thermally induced rearrangements of iso-
heterocyclic type as a reversible reaction. 1In fact, a degenerate process
involving a symmetric specles as a transition state has been pointed out? by
means ¢f nmr spectroscopy on the anion of 3-acetylamino-5-methyi-1,2,4-
oxadiazole 5, which showed two methyl signals cealescing at 112°C in DMSO.
Moreover, 3-benzoylamino-5-methyl-1,2,4-oxadiazole 6a on melting gave 3~
acetylamino~-5-phenyi-1,2, 4-oxadiazole 7a as an equilibrium mixture, where
the 5-phenyl substituted oxadiazcle 7a was the significantly favoured
componenta. In the photochemistry of the 3-aroylamino-5-methyl-1,2,4-
oxadiazoles 6a-c cne should expect the iso-heterocyclic process too, leading
to the corresponding 3-acetylamino-5-aryi-1,2,4-oxadliazoles 7a-c. However,
taking into account the photochemical behaviour of the 1,2,4-oxadiazole
ring, a different heterocyclic cleosure, involving the aryl ring of the

aroylamino meiety, could also be operative.

RESULTS

The irradiations of oxadiazoles 6a-c have been carried out in anhydrous
methanol at 254 nm by using low pressure Hg lamps (17 W) in an immersion
apparatus, where the samples were cooled with running water in order to
aveid a possible thermal process. After 9 h of irradiation, compeounds 6a,b
gave high yields (80-90%) of the corresponding 2-acetylamino-quinazolinones
1la,b, whese structure was assigned on the basis of analytical,
spectroscopic and chemical evidences {see experimentalj. HPLC analysis of
the photoreaction mixture revealed only few amounts ¢f the corresponding
iso-heterocyclic compounds 7a,b, whose formation may be explained as a
result of a thermal precess. Oon the other hand, the »ring
photoisomerization5f6 to the corresponding 1,3, 4-oxadlazole system was not
observed. Compound 6c exhibited a much slower photoreactionlo. In fact,

after 40 h of irradiation, a chromatographic purification of the reaction
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mixture gave the rearrangement product 11¢ 1in 50% yleld, together with some
amounts of unreacted starting material (20%).

These results, which claim the synthetic wvalue of the observed
photoreaction, peoint out the difference between thermal and photoinduced
rearrangement of 3-aroylamino-5-methyl-1,2,4-oxadiazoles 6a-c. 1In fact, as
already observed® for 6a, compounds 6a-g, on melting as well as on refluxing
methanol, gave only the product of iso-heterocyclic process , leading to the

corresponding 3-acetylamino derivatives 7a-e, as a result of a reversible
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reaction significantly shlfted towards the 5-aryl substituted oxadiazoles
Ta-cll. uUnlike this thermal process, which involves the NCO sequence of
the aroylamino group, in the case of the photoinduced rearrangement a
different side chain sequence of the aroylamino moiety has to be considered.
Therefore, for the observed photorearrangement, one could reascnably suggest
a 6% heterocelectrocyclic ring clesure involving a photolytic intermediate 9,
arising from the cleavage of the ring O-N bond, and the aryl system of the
aroylamino moiety. However, an alternative pathway could be envisaged in an
initial 6@ heteroelectrocyclic ring clcosure into 10, followed by a
subsequent ring opening to the rearrangement products 11 through a cleavage

of the O-N bond present in the oxadiazole moiety of 10 (see scheme).

EXPERIMENTAL

Melting points were determined with a Kofler hot-stage apparatus; ir spectra
{nujol mulls) were determined with a Perkin-Elmer 257 instrument, uv spectra
{in methancl) with a Varian Superscan 3 spectrophotometer, 4 nmr spectra
(60 MHz) with a Varian EM 360 spectrometer (tetramethylsilane as internal
standard}. HPLC analyses were performed with a Perkin-Elmer instrument, by
using a C-18 SIL-X-10 Perkin-Elmer column. Flash chromatography12 was
performed on Merck silica gel (0.040-0.063 mm}. Light petroleum refers to
that fraction beiling in the range 40-60°C. Methanol was purified as

reported13 and was used freshly prepared.

Compounds 6a-¢ were prepared by reacting 3-amino-5-methyl-l, 2, 4-oxadiazole
with the appropriate aroeyl chloride in anhydrous benzene containing
equimolar amounts of pyridine at room temperature, following the procedure
previously used for 6a8.

Compound 6a had mp 144°C (from benzene) (1it.% mp 144°C); uv nm: Apay 233
(Epax 14,800, €354 7,400).

Compound 6b had mp 137°C (from benzene); ir: 3240,3180 and 3100 cm~l (NH),
1680 cm™l  (CO}/ uv nm: lmax 245 (Epax 17,700, €554 14,500); ig nmr (DMSO)
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d: 2.35 and 2,55 ({(2s,6H,2CH3}, 7.2-8.0 ({m,d4H,aromatic), 11.35 (s,1H,NH).
Anal. Calcd for Cy4Hy1Ng05: C, 60.83; H, 5.07; H, 19.35. Found C, &0.7Q, H,
5.10, N, 19.20.

Compound 6ec had mp 145-148°C (from benzene); ir: 3295, 3280, and 3210 cm™1
(NH}, 1670 em~l (CO}; uv nm: Apax 264 (Epayx 20,300, €54 17,400); lH nmr
(DM50) d: 2.55 and 3.85 (2s,6H,2CH3}), 6.9-8.1 (m,4H,aromatic), 11.00

{s,1H,NH) . Anal. Caled for C,H;;N304: C, 56.65; H, 4.72; N, 18.03. Found C,

56.50, H, 4.80, N, 18.10,

Compounds 7a-c were prepared by acetylation of the appropriate 3-amino-5-
aryl-1,2,4-oxadiazole, as for 738.

Compound 7a had mp 164°C (from benzene) (1it.8 mp 164°C).

Compound 7b had mp 193°C (from benzene); ir: 3240,3180, and 3100 cm~l (mH),
1675 cm~l (coy:; lH nmr (DMsSQ) 3: 2.10 and 2.40 (2s,6H,2CH3), 7.2-8.0
(m, 4H, aromatic), 11.20 (s,1H,NH). Anal. Calcd for Cq1H1(N30,: C, 60.83; H,
5.07; N, 19,35, Found C, €0.75, H, 5.00, N, 19.30.

Compound 7c¢ had mp 168°C (from benzene); ir: 3230,3210, and 3180 em~1 (NH),
1690 em~l (co): lH nmr (DMSO) 9: 2.10 and 3.85 (2s,6H,2CH3), 7.0-8.1 (m,4H,

arcomatic), 11.20 (s,1H,NH). Anal. Calcd for C11H41Na04: C, 56.65; H, 4.72; W,

18.03, Found C, 56.70, H, 4.60, N, 18.00,

Photochemjcal Reactions - General Procedure.

A solution of the oxadiazole (200 mg ) in a freshly prepared anhydrous
methanol (100 ml), in a quartz tube, was degassed by nitrogen bubbling (20
min,}, and then irradiated at 254 nm in an immersion well apparatus,
equipped with a running water system, by a low-pressure mercury lamp
{Helios Italquartz, 17 W). HPLC analysls performed by using authentic
samples revealed the presence of few amounts of compounds Ta-c. The solvent
was removed under reduced pressure and the residue was subjected to
chromatography by using mixtures of light petroleum - ethyl acetate in

varying ratios as eluent.
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Irradiation of Compound 6a.
Irradiation for 9 h gave compound 1lla (90%), mp 277-280°C (from ethanol);

ir: 3220 and 3180 em~l (NH), 1660 cm~l (C=0); lH nmr (DMSO) 3: 2.15
(s,3H,CH3), 7.2-8.2 (m,4H,aromatic}, 11.80 (br s,2H,2NH) Anal. Calcd for
CogHgNz0: C, 64.17; H, 4.81; N, 22.46. Found C, 64.1C, H, 4.70, N, 22.30. B
sample of lla was also prepared by acetylation of the 2-amino-3,4-dihydro-

guinazolin-4-gneld,

Irradiatjopn of Compound 6b.

Irradiation for 9 h gave compound 11b {(80%), mp 278-284°C (from ethanol};
ir: 3210, 3180, 3140 and 3120 cm~l (NH), 1660 and 1630 cm~l (C=0); 1H nmr
(DMSQ) d: 2.30 and 2.55 (2s,6H,2CH3), 7.2-8.2 (m,3H,aromatic), 11.80 (br

s,2H,2NH) . RAnal. Caled for CyyH,,N30,: C, 60.83; H, 5.07; N, 19.35. Fourd C,

60.85, H, 5.00, N, 19.20.

Irradiation of Cempound 6¢.

Irradiation for 40 h gave unreacted starting material (20%), p-methoxy-
benzoic acid (25 %), and compound 11le¢ {50%), mp 282-286°C (from ethanol};
ir: 3210, 3180, 3140 and 3100 cm~l (NH), 1640 and 1620 cm~l {(c=0); 14 nmr
(DMSO)} d: 2.20 and 3.85 {2s,6H,2CH3), 6.9-8.2 (m,3H,aromatic), 11.80 (br

s,2H,2NH) . Anal. Calcd for C11H11N303: C, 56.65; H, 4.72; N, 18.03. Found C,

56.60, H, 4.7C, N, 18.10.
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