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Abstrati-The reaction of 2,4,&triphenylpyrylium (II) with hydroxylamine affords the monoximc (IVB, 
Y = 0) of the pseudobase. It isomer&s readily into the 3.5diphenyk5-phenacyl-2-isoxazoline (VB, 
Y = 0). Mineral acids split IVB or VB (Y = 0) into acetophenone and 1.3-diphenylisoxazole (VII, 

Y = 0). Similarly, the reaction products of II with phenylhydrazine (“a-” and “b-pyranolhydrazides”) 
afford on treatment with hot mineral acids 1,3,5+iphenylpyrazole and acetophenone. The structures 

previously proposed for these “pyranolhydrazides” must be changed into IV8 and VB (Y = NPh). The 
structure or the reaction product of II with hydrazine is different and will be discussed in a later report. 

Reaction of 2,4,6-triphenylpyrylium with hydroxylamine 
TWO independent reports described the preparation of pyridine-N-oxides from 
alkyl-substituted pyrylium salts and hydroxylamine.3*4 The attempt to obtain by 
this method 2,4,6-triphenylpyridine-N-oxide (I, Y E 0) (which had been prepared 
in low yield by oxidation of triphenylpyridine with perbenzoic acid5) gave products 
differing from those expected. 

Treatment of a suspension of 2,4,6-triphenylpyrylium perchlorate (II) in aqueous 
ethanol with hydroxylamine (III, Y = 0) afforded a colourless compound (IV), 
m.p. 125”, which was very easily convertible into an isomeric compound (V), m.p. 
124”* on recrystallization or simply by standing in solution at room temperature. 
Compound IV could, however, be isolated pure by a simple technique employed 
previously,6 namely dissolution in cold ether and fractional evaporation of the 
solvent in vacuum. In solid state IV can be conserved indefinitely, being thus more 
stable than the primary reaction product of 2,4,6-triphenylpyrylium with ammonia.6 

Compound IV presents in KBr pellet strong IR bands at 1222,1675 and 3360 cm-‘. 
In ethanol it has an absorption band at 244 nm (E = 31,000) with a shoulder at ca. 
270 nm; in cyclohexane the band has a pronounced vibrational structure with 
peaks at 233 s, 238 s, 243,249,254,260 and 267 s nm.t In deuterochloroform, besides 
NMR peaks due to the 15 phenyl protons, it presents singlet peaks at r 3-20 (one 
proton) and 5-91 (two protons). All these spectra in solution pass gradually into the 
spectra of compound V. 

Compound V presents in KBr pellet strong IR bands at 915, 1362 and 1694 cm- 1 

l The m.p. of the mixture IV + V presents depression 
t A shoulder is denoted by s. 
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CHART I. Reaction of 2,4,6&phenylpyrylium (II) with the nucleophilc III leading IU compound\ I. 

IV-VII, IX. X and XIV. 

pyranolhydrazide” on refluxation in ethanol. The structures of the isomeric products 
were discussed by two groups of authors. 13*16 On the basis of UV and IR spectral 
evidence it was argued that a cis-tracts isomerism was probably involved,‘3 i.e. that 
the primary “a-pyranolhydrazide” had- the cis structure IVB, Y = NPh, whereas 
the isomerization product (“B-pyranolhydrazide”) was probably the trans-isomer 
IXB. Y = NPh. In fact, only the former isomer was able to undergo dehydration in 
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hot acetic acid yielding the pyridinium derivative I (Y = NPh). In more recent 
years, several examples of cisWrans isomerizations in adducts of pyrylium salts 
with nucleophiles have been definitely established.“.” ” However, the marked 
differences between the NMR spectra of the two “pyranolhydrazides” require a 
revision of the previous structure assignment.i3 The “a-pyranolhydrazide” presents 
in CDCI, singlet peaks at t I.55 (broad, one NH proton), 3.33 (one vinyl proton) 
and 5.85 (two protons). The “P-pyranolhydrazicle” has a more complicated NMR 
spectrum: an AB quartet at 203,221,244 and 262 c/s with coupling constant 18.0 c/s 
and chemical shifts 5.83 and 643 r (one proton each) and a doublet of intensity 
corresponding to two protons at T 598 with a small and unaccounted splitting of 
1.9 c/s. Both “pyranolhydrazides” present, in addition, peaks due to the four phenyl 
groups; the “S-pyranolhydrazide” has a strong upfield peak in this range, at 3.02 T, 
probably dueZo to the N-Ph group. 

The similarity of the NMR spectra when Y = 0 or NPh makes it plausible that 
the “pyranolhydrazides” have formulas IVB (a) and VB (p). This is supported by 
the IR absorption spectral3 which show that the “a-pyranolhydrazide” has a C==O 
stretching frequency at 1677 cm- ’ and a strong NH stretching band at 3300 cm- ’ 
(KBr pellet) while the “P-pyranolhydrazide” has a CO stretching band #at 1700 
cm-‘. Other structures which could be considered, such as XI-XIII, do not agree 
with the experimental data. 

On treatment with 70’;/, perchloric acid, the “a-pyranolhydrazide” afforded a red 
solution which darkened on heating. On dilution with water, a tar containing the 
perchlorate of 1,3,5-triphenylpyrazole (XIV, Y = NPh) separated in moderate yield. 
The second reaction product was acetophenone (VI). The same two products were 
obtained in high yield from the “f3-pyranolhydrazide” and perchloric acid : no colour 
developed on mixing these reagents; short heating at loG12O’ gave acetophenone 
and the same perchlorate with no side-products. Alkalinization of the perchlorate 
afforded 1.3,5-triphenylpyrazole (VII, Y = NPh). The products were identified by 
mixed m.p. and IR spectra with authentic acetophenone 2,4-dinitrophenylhydrazone 
and with !,3,5-triphenylpyrazole or its perchlorate (prepared from dibenzoylmethane 
and phenylhydrazine’.*‘). 

Reaction of 2,4,6_triphenylpyrylium with hydrazine 
How cautiously one must refrain from generalizations is apparent from the study 

of the reaction between 2,4,6_triphenylpyrylium (II) and hydrazine hydrate (III, 
Y = NH). On mixing these reagents in ethanol, a pale yellow compound m.p. 192” 
crystallized. It did not present any C--U, saturated C-H, or N--H bands in the 
IR spectrum. In the range 12W1700 cm-’ it has the following bands (intensities 
are indicated in brackets): 1613 (s), 1583 (m), 1545 (m), 1487 (vs), 1452 (s), 1358 (vs), 
1333 (s), 1316 (s) and 1241 (ms) cm- I. The NMR spectrum presents along with the 
multiplet due to the three Ph groups, three one-proton peaks at t: (1) 3-37, distorted 
triplet; (2), 566, doublet of doublets; and (3), 7.41, doublet of doublets. Coupling 
constants checked by decoupling experiments are: J,, Z = 2.5; 5,,3 = 1.5; J2,3 = 
12.3 c/s. These data agree with structure XV (and also with the less probable struc- 
tures XVI and XVII) better than with other possibilities (VIII or XVIII), but a 
definite assignment is postponed for a later paper. This compound does not afford 
acetophenone and 3,5diphenylpyrazole on treatment with acids. 
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DISCUSSION OF THE RESULTS 

It is interesting to compare the formation of aza-aromatic Smembered heterocyclic 
compounds from pyrylium salts and hydroxylamine or phenylhydrazine with the 
formation of naphthalenes from pyrylium salts (e.g. 2,4,6-triphenylpyrylium) and 
benzylmagnesium chloride.” Both reactions consist in the addition of the nucleophile 
to the pyrylium cation leading to a labile primary product which isomerizes easily 
into a more stable compound. Treatment with strong acids causes both these products 
to split off a molecule of methylene ketone (e.g. acetophenone) leaving an aromatic 
ring system. This can be formed also directly from the corresponding nucleophilic 
reagent (NHzOH,’ PhNHNHI:’ or PhCH2MgClz3~‘*) and a 1,3diketone (e.g. 
dibenzoylmethane). It is noteworthy that pyrylium salts are readily formed from 
methylene ketones and 1,3dliketones 25-27 in the presence of strong acids; the 
reactions compared here proceed as if this pyrylium ring closure were reversible. 

When the nucleophile is the benzyl anion, there is no possibility of cyclization to 
a 5-membered product analogous to V,* so that only three structures analogous to 
IV, X and XIX (open-chain dienone, its valence-tautomer14 a-pyranic derivative, 
and y-pyranic derivative, respectively) can be involved. Pyranic structures seem to 
be more stable when the sp3-hybridized ring C atom is bonded to exocyclic C or 
H atoms, than when it is bonded to N or 0 atoms. When the nucleophile has structure 
III, Y = 0 (or NPh), a y-pyranic derivative XIX is not formed (the a-pyran X is a 
transient valence-isomer of IV): the ring-opening and reclosure of XIX would lead 

l Dchydr;trmn to a biphenyl derivative malogous to I is. however. posslble.‘2 ” 
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Appartrfus. IR spectra were recorded with a Zeiss-Jena UR-10 apparatus, UV spectra with an Optica- 

Milan CF-4 apparatus. and NMR spectra with Varian HR-100 and A-60A machines. 
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