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Abstruct- Trifluoromethylated oxadiazine derivatives (3) were con-
veniently synthesized by NaIO4—mediated cyclization of hydrazones (1}
which are readily obtained by trifluorcacetylation of aldehyde dimethyl-

hydrazones.

Oxadiazines, particularly their fluorc derivatives, have increasingly attracted
attention in medicinal and agricultural fields because of their interesting
potential biological activities.‘l_3 However, little is known about their
synthetic methodology. During our investigation on the reactions of 1,1,1-
trifluoroalkane-2,3-dione 3-dialkylhydrazones which are readily cbtainable by
acylation of aldehyde dialkylhydrazones with triflucoroacetic anhydride, we found a
novel cyclization reaction of 3-aryl-1,1,1-trifluoropropane-2,3-dione 3-dimethyl-
hydrazones LL) affording new derivatives of oxadiazine, 6-trifluoromethyl-3,6-
dihydro-2H-1,3,4-oxadiazines (2). This cyclization was effectively promcted by
silica gel,4 trifluorocacetic acid,5 and hot acetic acid.5 In our continuous efforts

to elucidate the mechanism of this cyeclization reaction6 more in detail, we tried

a number of reagents to mediate such a type of cyclization. After several trials,
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Table. Cyclizaticon of 1 to 3.

Entry Ar Method? Yieldb mp 1H nmr<
% °cC §, ppm
1 Ph A 63 120 2.97(s, 3H, Me), 3.00-3.67(br, 1H, OH), 4.14-
(ccl,)  4.71(aBg, J= 8 Hz, 2H, CH,), 7.12-7.33, 7.50-
7.70(m, 5H, Ar)
2 p-Tol B 72 119 2.32(s, 3H, p-Me), 2.85(s, 3H, NMe}), 3.65-
(cCl,)  3.95(br, 2H, OH), 4.05-4.65(ABg, J= 8 Hz, 2d,

CHZ)' 7.05, 7.54(d, J= 8 Hz, 4H, Ar)
3 m-Tol B 63 110 2.33(s, 3H, m-Me), 2.57-2.95(br, 1H, OH},
(c-C 2.98(s, 3H, NMe), 4.12-4.68(ABg, J= 8 Hz, 2H,
CH2), 7.00-7.55(m, 4H, Ar)
4 o-Tal C 65 119 2.36(s, 3H, o-Me), 2.%4(s, 3H, NMe), 3.17-
{(c-C 3.48(br, 1H, OH}, 4.20-4.70(ABg, J= 8 Hz 2H,
CHZ)' 6.97-7.5%1(m, 4H, Ar)
5 p-MeQC _H B 52 124 2.97(s, 3H, NMe), 3.18-3.47(br, 1H, CH},

6H12)

APy

ot (c-CH, b 3.77(s, 3H, OMe), 4.10-4.67(ABg, J= 7 Hz, 2H,
CH,), 6.77, 7.60(d, J= 9 Hz, 4H, Ar)
6 p-CICgH, A 73 142 2.%4(s, 3H, NMe), 2.70-3.00(br, 1H, OH),
(CHCl;)  4.12-4.72(ABq, J= 8 Hz, 2H, CH,), 7.20, 7.7]
{d, J= 8 Hz, 4H, Ar)
7 p-O,NC.H, A 71 154 2.90-3.10, 3.05(br and s, 4H, OH and NMe},
(CECiy)  4.21-4.83 (ABg, J= 8 Hz, 2H, CH,), 7.78-8.20

{gq, J= 9 Hz, 4H, Ar)

2 Method a: room temperature, 2 d in THF/HZO: 2/3, Method B: room temperature, 5 d

in THF/H20= 2/1, Methed C: 50°C, 3 4, in THF/H20= 2/, o Isclated yields.

¢ 1H Nmr spectra were recorded on a JEOL PMX 60SI spectrometer in CDCl3 solutions.

we have found that NaIO4 induces a novel oxidative cyclization of 1 to give a
similar type of oxadiazine derivative, 6-hydroxy-é-trifluoromethyl-3,6-dihydro-2H-
1,3,4-oxadiazines (3) in satisfactory yields. We now wish to communicate the
results.

Several 3-aryl-1,1,1-triflucropropane-2,3-dione 3-dimethylhydrazones QL) vyere
easily prepared from the corresponding arenecarbaldehyde according to the previ-

ously reported method.-f’8

Treatment of 1 with NaIO4 in THF/HZO, in most cases at
ambient temperature, afforded the corresponding oxadiazine (3) in satisfactory
yields. We carried out the reaction under two different conditions where THF/H20=
2/3 (Method A) and THF/H,0= 2/1 (Method B) were used as solvents. The reaction

proceeded more rapidly in the former solvent. Although yields of 3 did not vary

appreciably under these two conditions, considerable amounts of oxadiazine (2) was
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cbtained together with E‘under the condition of Method B in the cases of entries
1, & and 7. 1In contrast, undesirable hydrolysis of 3 to 3-aryl-1,1,1-trifluoro-
propane-2,3-dione was not negligible under the condition of Methed A, particularly
in the cases c¢f entries 2, 3 and 5. 1In place of THF/HZO we also examined several
alcoholic solvents to result in lower vields of_i. Except for the case of entry 3
the reaction at higher temperature afforded considerable amounts of 3-arvl-1,1,1-
trifluoropropane-2,3-dione as a major by-product together with 3. However, 1
bearing sterically hindered aryl group (entry 4) needed heating at 50°C {Method C)
for efficient conversion of 1 to 3.

We also tried the cyclization of 3-(t-butyl)methylhydrazones of 3-{p-tolyl)-1,1,1-
trifluoropreopane-2,3-dicne (23) and 1,1,1-trifluorodecane-2,3-dione (29)9 to the

corresponding oxadiazines. In these cases too, expected products(§g)10 and (22)10

were successfully obtained by Method C, but unfortunately, their yields were lower

than those of 3 from a.
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It is obvious that 3 is not derived by oxidation of initially formed 2, because 2
remained strictly unchanged by both Method A and B which can converted 1 (Ar= p-
Tol) to the corresponding é}completely. Therefore 3 is thought to be formed
directly from ] by a mechanism quite different from that for 2 from l. Detailed

mechanistic studies for this c¢yclization reaction are now under investigatiocon,

Typical Procedures (Method A): To a sclution of NaIO4 (856 mg, 4 mmol) in

water{i15 ml) was added a solution of l’(Ar= Ph, 244 mg, 1 mmol) in THF (10 ml) and
the mixture was well stirred for 2 days at room temperature. The reaction mixture

was poured into water {100 ml), extracted with CH,C1

5C1, (50 ml X 2). The organic

layer was washed with 0.1N NaHCO3 sclution (100 ml), dried over MgSO4, and the

solvent was removed tc afford 3 (Ar= Ph, 165 mg, 63%) as pale yellow crystals.‘I1
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Unfortunately 1,1,1-triflucroalkane~2,3-dicne 3-dimethylhydrazenes can rnot
bes obtained as yet. BAll cur attempts about trifluorcacetylaticn of alkane-
carbaldehyde dimethylhydrazones accessible to them resulted in failure in

spite of any our efforts. See ref. 8.

Sa: ‘120°C/5 g torr {oven temperature of Kugelrohr distillation); "d nme
(CDClB) § 1.27 (s, 9H, t-Bu), 2.31 (s, 3H, p-Me), 2.95-3.30 (br, 1H, CH),

4,11-4.96 (ABg, J= 8 Hz, 2H, CHZ), 7.00, 7.57 (4, J= 8 Hz, 4H, Ar); ir (KBr}
3040-3480 (m, br), 2950 (s), 1261 {(m}, 1195(s), 1111 (s), 1047 (m}, 936 (m},
823 (m) cm_1. 29: 68°C/5 torr (oven temperature of Kugelrohr distillation);
'Y nmr (CDC13} § 0.65-2.55, 1.20 (m and s, 22H, n-CeH 4 and t-Bu), 2.68-3.17
(br, 1H, OH), 3.85-4.82 (ABq, J= 7 Hz, 2H, CHZ); ir (XBr) 3060-357C (br, m),
2910 (s), 1183 (s}, 1090 {(m), 1063 (m}, 1018 (m) cm‘1. anal. Calecd for
C14H25N202F3: c, 54.18; H, 8.12; N, 9.03; F, 18.37. Found C, 54.55; H, 8.33;
N, 8.85; F, 18.11.

3 (Ar= Ph);ir (KBr) 3600-2600 {m, br), 1130 (s}, 1180 (m), 1170 (s), 765 (s),

1, 13

690 (m) cm” '3  °C amr (CDCL 1

3) § 40.7 (CHB)' 74.1 (C-2, JCH= 157 Hz), 89.0 (C-
2 1

6, “Jop= 35.8 Hz), 121.8 (CFy, J.,= 288 Hz), 128.0, 128.6, 135.1 (Ar), 140.0
{c-4}. Anal. Caled for CyyH 4N,0,F,: ¢, 50.77; H, 4.26;5 N, 10.77; F, 21.90.

Found C, 50.74; H, 4.23; N, 10.81; F, 22.17.
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