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A general synthesis of alkyl 6-methyl- and 6-phenylpyrazolo[3,2-¢ ]-s-triazolo-7-carbox ylates
by photochemical Wolf rearrangement of 6-methyl- and 6-phenyl-7-diazo-8-ox0-s-triazolo-

[4,3-b]pyridazine in an alcohol is described.
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Diazo compounds are an extremely versatile class of
organic compounds (1). Heterocyclic diazo compounds
are important synthons for the synthesis of a variety of
heterocyclic syvstems (2,3) and intermediates in aza
transfer reactions (4,5).

Recently we have shown that from 3-diazo-4-0x0-3,4-
dihidroquinoline, when irradiated in the presence of an
alcohol or a primary or secondary amine, the corres-
ponding 3-indolecarboxylate or 3-indolecarboxamide is
formed by a photochemical Wolff rearrangement (6,7,8).
We now wish to report that this reaction pathway can
also be used as a general route for the synthesis of alkyl
6-substituted-pvrazolo[3,2-¢ ]-s-triazolo-7-carboxylates (3)
starting from 6-methyl- and 6-phenyl-7-diazo-8-oxo-s-
triazolo[4,3-b | pyridazine (1, R = CH; or C¢Hs). In the
past, the compounds of type 3 (R = CH;, C¢Hs,
0C,Hs; R, = H) have been prepared by irradiation of 1
(R = CH;, CeHs, CH,CgHs, OC,Hs) in hydrochloric
acid solution. Ethyl 6-methylpyrazolo[3,2< ]-s-triazolo-
T-carboxylate (3, R = CHj;, R, = Cy;Hs) and benzyl
6-methylpyrazolo[ 3,2-c ]-s-triazolo-7-carboxylate (3, R =
CHi, R, = CH,;C¢Hs) were obtained by photolysis in
ethanol and termolysis in benzyl alcohol, respectively (9).

When a solution of 6-substituted-7-diazo-8-oxo-s-tri-
azolo[4,3-b | pyridazine (1, R = CH; or CgHs) (9) is
irradiated in alcohol at 254 nm, the corresponding alkyl
6-substituted-pyrazolo[ 3,2-c ]-s-triazolo-7-carboxylates (3)
were obtained in good yield. .

All reactions were completed in 6 to 20 hours,
depending on the substituent at position 6 of the starting
compound and on the alcohol used in the reaction. The
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reaction is fastest in the case of 1 [(R = CHj) when
irradiated in methanol and slowest in the case of 1] (R =
Ce¢Hs) in t-butyl alcohol or ioamyl alcohol. Mechan-
istically, the transformation is supposed to be a photo
Wolff rearrangement (10) involving the formation of an
intermediate singlet carbene (11) which is rearranged to
the ketene. This then adds a molecule of alcohol to form
the corresponding ester. The reported procedure is a
simple one and represents a facile one-step synthesis of
esters of pyrazolo[3,2-c]-s-triazolo-7-carboxylic acid.
Compounds synthesized by this method are listed in
Table 1 and their spectroscopic data is shown in Table 2.

On the other hand, when 1 (R = CH;, C¢Hs) was
heated in an alcohol (methanol or ethanol) for 20 hours,
only dediazonization took place and 6-substituted-8-
hydroxy-s-triazolo[4,3b |pyridazines 4 (R = CH; or C4Hs)
(12) were isolated as the only products. Rearranged
esters of type 3 could not be detected by tle.

Attempts to prepare G-substituted-pyrazolo[3,2-c]-s-
triazolo-7-carboxamides by irradiation of 6-substituted-7-
diazo-8-ox 0-s-triazolo[4,3-b | pyridazines in the presence
of either primary or secondary amines were unsuccessful.

EXPERIMENTAL

Melting points were taken on a Kofler micro hot stage. All
nmr spectra were obtained with a JEOL C-60 HI, spectrometer
at probe temperature; TMS was used as an internal standard. Mass
spectra were recorded on a Hitachi-Perkin-Elmer RMU-6L mass
spectrometer.

Preparation of Alkyl 6-Substituted-Pyrazolo[3,2-¢c]-s-triazolo-7-
carboxylates (3).

General Procedure.

A mixture of 6-substituted-7-diazo-8-oxo-s-triazolo[4,3-b ]-
pyridazine (9) (100 mg.) and the corresponding alcohol (20 ml.)
was irradiated at 254 nm in a Rayonet photochemical reactor
until tlc showed no starting material preseni. For tle, Merck
DC.-Fertigplatten Kieselgel 60-F 254 were used and a mixture of
chloroform and methanol (9:1) was used as a solvent. The filtered
reaction mixture was evaporated in vacuo and the solid residue
was crystallized from appropriate solvent as indicated in Table 1.
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Table 2 (continued)

Spectroscopic Dala for Alkyl 6-Substituted-Pyrazolo[3,2-¢]-s-triazolo-7-carboxylates
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Nmr Spectra in Deuteriochloroform & (ppm)

Mass Spectrum (b) M*
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Notes

(a) Broad singlet. (b) The base pcak for compounds 3a-3i is m/e = 149, and m/e = 184 for compounds 3}3s.

Vol. 16

REFERENCES AND NOTES

(1) For a review sce: M. Regitz, “Diazoalkane”, Georg
Thieme Verlag, Stuttgart, 1977.

(2) R. N. Butler, Chem. Reuv., 75, 241 (1975).

(3) M. Tifler and B. Stanovnik, Heterocycles, 4, 1115 (1976).

(4) B. Stanovnik, M. Tifler, S. Polanc, V. Kovadic-Bratina
and B. Spicer-Smolnikar, Tetrahedron Letters, 3193 (1976).

(5) L. DeZman, D. Jane%ic, M. Kokalj, E. Kozak, J. Prime,
B. Stanovnik, M. Tifler and O. Zaplotnik-Nagli¢, Tetrahedron, 33,
2851 (1977) and references cited therein.

(6) B. Stanovnik, M. Tifler and J. T. Carlock, Synthesis,
754 (1976).

(7) J. T. Carlock, J. S. Bradshaw, B. Stanovnik and M. Tisler,
J. Org. Chem., 42, 1883 (1977). . -

(8) J. T. Carlock, J. S. Bradshaw, B. Stanovnik and M. Tidler,
J. Heterocyclic Chem., 14, 520 (1977).

(9) H. G. O. Becker and H. Bottcher, J. Prakt. Chem., 314, 55
(1972).

(10) For reviews of the Wolff rearrangement, see W. Kirmse,
“Carbene, Carbenoide und Carbenoide und Carbennaloge”, Verlag
Chemie, Weinheim, 1969, p. 166: M. Jones and R. A. Moss,
“Carbenes™, J. Wiley, New York, N.Y., 1973, p. 117.

(11) H. Bottcher, R. Werner and H. G. O. Becker, Z Chem.,
13, 375 (1973).

(12) Recently it has been demonstrated that 6-hydroxy- and
8-hydroxy-s-triazolo[4,3-b ] pyridazine derivatives exist in hydroxy
form in solution (13) and in the solid state (14).

(13) R. ]J. Pugmire, J. C. Smith, D. M. Grant, B. Stanovnik,
M. Tisler and S. Polanc, J. Heterocyclic Chem., 14, 1403 (1977).

(14) L. Goli¢, L. Leban, B. Stanovnik and M. Tifler, Acta
Crystallogr., Sect. B, 33, 3364 (1977).



