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Reactivity of 4—diazo-3,5-dimethy1pyrazole(I)2 appealed to our interest, because the com-
pound has the mescionic structure. On the occasion of thermal treatment of I, the change of

solvent brings the change of consequence. This feature is shown in Table 1. Structures of II,

Table 1
refluxed in forming mainly via yield(%)
t-BuCH-AcCH IIS,m.p.236-237°(sublimation) intramolecular coupling 70
t-BuCH I1I,over m.p.300°(H20] intra- and intermolecular
coupling 45
EtCH CH3CH0 oxidation 85
C6H6 IV,m.p.132-133°(dil.EtCE) Gomberg-Bachmann reaction4 38
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II1 and 1V were supported by satisfactory microanalytical and the following spectral data. II:
NMR(CDSCOCDE) 2.32(3H,5,CH3), 6.30(2H,b,NH) and 7.10 ppm(1H,s,CH);IR(KBr) 3166 cm_l(NH); UVmax
(EtCH) 223 and 265 nm(3.75). III: NMR(CD3COCD3] absent(CH),2.44(3H,s,CH3),2.55(6H,5,CH3) and
15.30 ppm(3H,b,NH); UVmax(EtOH) 221(4.03) and 360 nm(4.27). 1IV: NMR(CDClS) 2.35(6H,5,CH3),
7.30(5H,m,C6H5) and 10.95 ppm(1H,bs ,NH). Moreover, an additional proof was supplied for the
structure of III by the cbservation that coupling of II with I in t-BuCH yielded III accompany-
ing disappearance of the band due to CH in NMR.

To make a further progress in this study, our interest was concentrated on the Gemberg-
Backmann rea.cti.on4 of 1 which is explained fully as follows. By refluxing I in benzene for 14
hrs, the reaction afforded II,3,5-dimethylpyrazole(V) and biphenyl in 15,12 and 7 % yields res-
pectively besides IV in 36 % yields. Replacing benzene by nitrobenzene, the reaction gave 4-
nitrophenyl-3,5-dimethylpyrazole in ratio of o-,m- and p-isomers 10:3:36. This result as well
as the formation of biphenyl suggests that the reaction proceeds probatly through radical mech-
anism. The consideration of this nature of reaction was attributable to a later finding that
addition cf hydroquinore in S wt. % to quantity of 1 resulted in yield-up of IV by 32 % and re-
duction of reaction time by 13 hrs. In this case, hydroquinone was recovered almost quantitati-
vely as a precipitate by concentraticn of the reaction mixture indicating catalytic nature of
it and the products were separated from the mother liquor by columr chromatography on silica

gel. From these cbservations, a following deduction is speculatively drawn for the reaction
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pathwa;z Hydroquinone adds to the diazo compound(l) to form the diazonitm salt(VI) which de-
composes into I,5-dimethylpyrazolediyl radical(VIII) with loss of nitrogen reproducing hydro-
quinone through disproporticnaticn of a pair of radicals(VII). The biradical(VIII) thus gene-
rated captures btenzene in different fashion. (a) When benzene adds to VIII, IV is formed. (b)
When VIII attracts a hydrogen from benzere, 3,5-dimethylpyrazolyl radical (IX) and phenyl radi-
cal are preduced, which pass into biphenyl,V and IV through attack to another molecule of ben-
zene and then transference of H* to IX (see Chart 1). Actually, when bothk acetore soluticns

of 1 and an equimcle of hydroquinone were combined and chilled, the diazcnium salt(VI) was
isolated as a precipitate: m.p.55-65°(decorp.);IR(nujol) 2180 cm_l(—NéN);Aggl.Found:C,54.38;
H,4.68;N,31.82. VI behaved in refluxing benzene analogously to the scheme shown in Chart 1.

These findings offer a support for the deduction described abeve.
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Benzoquinone also functions catalytically like hydroquinone. This may be attributable
to the formation of quinhydrone by reaction of benzequinone and V which is involved in the
diazo compound(1l) in a slight quantity,because 0,0'-di-4(3,5-dimethylpyrazolyl)hydroquinone
(X) and cuinhydrone were formed frem a mixture of benzoquinone and V by refluxing in ben-

zene. X:Anal.Found:C,64.27;H,6.16;N,18.47, Colorless needles(AcOEt) of m.p.over300°(subl.).
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5) After removal of precipitating IT, other products existing in the mother liquor were
isolated by chromatography on silica gel.

6) Isomer characterization was done by means of {R spectral data. o-Isomer; yellowish
needles of m.p.189-190°(C HE)’ IR(KBr) 785 cm . p-Isomer; yellowish needles of m.p.
194-196°(CHC13-Et20), IR(EBf) 852 cm ~. Isomer ratio was measured by gas chromato-
graphy.

7) Of course, discussion on more reliable standpoint must be needed in future, because
there are no positive evidences for generation of such radicals as proposed and
for exclusion of other possible reaction mechanisms.




