Tetrahedron Letters, Vol. 34, No. 32, pp. 5135-5138, 1993 0040-4039/93 $6.00 + .00
Printed in Great Britain Pergamon Press Lid

A FACILE AND CONVENIENT SYNTHESIS OF 5-TRIFLUOROMETHYL-4-PYRIDAZINONES
FROM ALDEHYDE DIALKYLHYDRAZONES

Yasuhiro Kamitori, Masaru Hojo, Ryoichi Masuda,* Toshiaki lkemura, and Yoshiko Mori
Department of Industrial Chemistry, Faculty of Engineering, Kobe University, Kobe 657, Japan

Summary: Several 5-triflucromethyl-4-pyridazinones were conveniently synthesized by silica gel-
mediated cyclization reaction of 1,1,1,2,2-pentafluoroalkan-3,4-dione 4-dialkylhydrazones
prepared from aldehyde dialkylhydrazones and pentafluoropropionic anhydride.

Pyridazinone and its derivatives are attractive compounds because of their potential
biological activities, and, indeed, some of 4-pyridazinones are used as herbicides.! In the course
of an extension of our work concerning electrophilic substitution reaction at azomethine carbon
atom,2.3 we found that 1,1,1,2,2-pentafiluoroalkan-3,4-dione 4-dialkylhydrazones (1) are easily
prepared from aldehyde dialkylhydrazones and pentafluoropropionic anhydride, and silica gel-
mediated novel cyclization reaction of 1 affords 5-trifluoromethyl-4-pyridazinones (2). Now we
wish to communicate the facile and convenient synthesis of these new fluorine-containing
pyridazinones 2 which are of interest from the view point of pharmacological activity because of
their CF3 functionality.4

Quite similarly to the case of previously reported synthesis of 1,1,1-trifluoroatkan-2,3-dione
3-dialkylhydrazones (1°), 1 is easily obtainable from aldehyde dialkylhydrazones with the use of
pentafluorpropionic anhydride as an acylating reagent instead of trifluoroacetic anhydride for 1°.
Thus obtained 1 adsorbed on silica gel was heated at 70-90°C to give 1-alkyi-5-trifluoromethyl-4-
pyridazinones (2 a - I) in moderate to good yields. The results are summarized in Table 1, in which
the yields under optimum conditions are shown. In particular, the reaction of the aliphatic

(o]
R
Me, (CoF5C0),0 "°\NN=<c°Cst Si0, ) CFs
NN=\ ————> —_—
R’ R 2,6-lutidine R v R A N, N
|
1 R'
2

derivatives 1h - I proceeded very cleanly to afford the corresponding pyridazinones 2g - |,
respectively, in excellent yields. On the other hand, some of the aromatic derivatives gave small
amounts of by-products together with 2. For instance, that from the reaction of the dimethyl-
hydrazone 1d was the 1-methyl-4-pentafiuoroethylimidazole 3b(R= p-CICgH4)5 and that from the
reaction of the tbutyl(methyl)hydrazone 1fwas 5-pentafiuoroethyl-3-oxazoline 4 b(R= p-MeCgH4).8
Formation of these heterocycles are compatible with our previous findings that, under the same
conditions, the 1,1,1-trifiuoroacetyl derivative 1 a’ afforded mainly the1-methyi-4- trifiuoromethyl-
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Table | Cyclization Reaction of 1 to 2.
Product Temp Time Yielda mpP 1H NMRe
R R *C h % ok 8, ppm
2a Ph Me 80 24 74 167.0 3.90 (s, 3H, NMe), 7.17 - 7.50 (m, 3H,
-168.0 Ar), 7.85-8.15,7.95 (mand s, 3H, Ar
and CH)
2b p-MeCgHs Me 80 24 66 190.5 2.36 (s, 3H, ArMe), 3.92 (s, 3H, NMe),
-191.5 7.15,7.98 (d, ~ 8.2 Hz, 4H, Ar), 7.95
(s, 1H, CH)
2¢ p-MeOCgHs Me 70 24 64 146.0 3.79 (s, 3H, OMe), 3.92 (s, 3H, NMe),
-146.5 6.86,8.11 (d, /&~ 8.2 Hz, 4H, Ar), 7.94
(s, 1H, CH)
2d p-CiCeH4 Me 80 24 48 189.1 3.93 (s, 3H, NMe), 7.26 (d, J~= 8.2 Hz, -
-190.0 2H, Ar), 7.92,8.00 (s and d, 3H, CH
and Ar)
2e o-MeCgHs Me 80 24 85 131.5 2.24 (s, 3H, ArMe), 3.81 (s, 3H, NMe),
-132.0 7.20 (s, 4H, Ar), 8.08 (s, 1H, CH)
2f pMeCgHs tBu 70 48 72 147.0 1.65 (s, 9H, tBu), 2.38 (s, 3H, AiMe),
-148.0 7.21,8.10(d, J=8.2Hz, 4H, Ar), 8.23
(s, 1H, CH)
2g FEt tBu 90 6 96 170/aTord 1.22 (t, J= 7.2 Hz, 3H, Me), 1.62 (s, 9H,
tBu), 2.80 (g, 2H, CHo), 8.19 (s, 1H,
CH)
2h n-G/Hys tBu 90 6 99 185/371ord 0.66 - 1.70 (M, 11H, (CH2)4Me), 1.62
(s, 9H, £Bu), 2.67 (t, /=~ 7.4 Hz, 2H,
CHy), 8.17 (s, 1H, CH)
2i iPr tBu 90 6 98 59.5 1.21 (d, J= 7.0 Hz, 6H, Me), 1.60 (s, 9H,
-60.0 tBu), 3.50 (hept, 1H, CHMe), 8.10 (s,

1H, CH)

a Yields refer to pure isolated compounds.

model 7-12 apparatus.
Kugelrohr distillation.

b Uncorrected, measured with a Mitamura Riken
¢ Recorded at 80 MHz on a JEOL PMX 60SI. 9 Oven temperature of



imidazole 3 a,7 and 1 b’ gave 5-triflucromethyl-3-oxazoline 4 a8 exclusively. However, it is
noteworthy that none of pyridazinones occurred in the reactions using the trifiluoroacetyl
derivatives 1 @' and 1 b’ as the substrates. This critical difference in reactivity between 1 and 1’
indicates the C-F bonds of the CF2 group between two electronegative groups CO and CF3 of 1
are more active than those of the CF3 group of 1°.
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In a typical experiment, a mixture of p-tolualdehyde dimethylhydrazone (10 mmol) and 2,6-
lutidine (20 mmol) in dry CHCh (35 ml) was cooled in an ice bath and, then, pentafiucropropionic
anhydride (20 mmol) in dry CHCls (5 mi) was added dropwise. After 5h, the mixture was diluted
with CHzCl2 (100 mi), and the whole mixture was washed successively with 0.5 N aq. HCI, water,
and 1 N aq. NapCQs. The mixture was dried (Na2SQ4) and the solvent was removed. The residue
was recrystallized from n-hexane to afford 1 b%in 88% yield. Thus obtained 1b (2 mmol) dissolved
in CHoClz (2 ml), silica gel (6 g: Wakogel C300 after predrying for 3h at 180°C under vacuum) was
well mixed, and the CH2Clxwas evaporated to dryness. In an Nz-replaced reaction vessel the
mixture was maintained at 90°C for 6 h. The reaction mixture was washed thoroughly with ethyl
acetate and silica gel was filtered off. The solvent was removed from the filtrate and fractionation
of the residue by silica gel column chromatography afforded 2b10 in 66% yield.

The structures of 2 a - | were confirmed by IR and tH and 13C NMR spectra and micro
combustion analysis. In the H and 13C NMR spectra of 2 b, the pyridazinone ring proton appeared
at 8 7.95, and pyridazinone ring Ca, Cs, Cs and Cg atd 155.5, 164.9, 115.1 (q, 2Jc~ 30.5 H2), and
141.4 (q, 3Jc= 6.1 Hz), respectively.

In the present cyclization reaction, silica gel apparently plays an important role, because the
reactions carried out in the absence of silica gel gave none or meager amounts of these
pyridazinones. Although sufficient data are not yet available to elucidate the reaction mechanism,
one of the possible mechanisms is illustrated in Scheme 1, where silica gel should act as a proton
donor toward carbony! oxygen to stabilize the polarized form (1) and facilitate 1,6-elimination of HF
from | to give Il.

Finally, N-tbutyl groups of 2f - 1 can be easily removed by heating them at 60°C in 20 N aq.
H2804to afford 2] - m in high yields (2]: 84%, 2k: 74%, 21: 82%, 2m: 94%).

In conclusion, the present cyclization reaction provides a very convenient 3-step synthetic
method accessing 5-trifluoromethyl-4-pyridazinones from various aldehydes.
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