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Scheme 1. Electrophilic substitution reaction of hydrazones at imino carbon or -carbon.
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Scheme 2. Synthesis of 1,2,4-triazoles from hydrazones with nitriles.
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Table 1. Optimization of reaction conditions for the synthesis of N-methyl-1,2,4-triazole.

M hao enatin t(1.5e g
e | g gage” ( . q) Me O >

N’N\Me Lewis acid (3.0 eq.) _N . N’N
)| MeCN, reflux | N/>—Me | N/>_Me
Ph Ph Ph
6a 7aa 8
entry halogenating agent Lewis acid condition yield (%)
e NCS . BFy:OEt, . e
2 NCS BF3+OEt, dark 90
3 DCDMH BF3+OEt, dark 49
A NeS_ BFyOEt, _____ dak 90
5 NCS AICl3 dark 80
6 NCS Sc(OTf); dark ND
7 NCS Yb(OTf); dark ND

a) 8 was obtained in 9% yield.
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Scheme 3. Proposed reaction pathway.
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Scheme 4. Substrate scope of N,N-dimethylhydrazones with acetonitrile.
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Scheme 5. Substrate scope of N,N-dialkylhydrazones with nitriles.
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Scheme 6. Transformation of triazoles 7aa and 7ah.
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Scheme 7. Synthesis of pyrazoles from a,B-unsaturated hydrazones.
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Table 2. Optimization of reaction conditions for the self-condensation of o,B-unsaturated hydrazone.

OMe . OMe
/©/ Brensted acid E10,C—/ /N\N
2
Etozc\B/\//N‘N solvent, temp. \/j=/

H EtO,C
13a 14a
entry Brgnsted acid (eq.) solvent temp. yield (%)

1 CF3CO,H (3.0) MeCN reflux 23

2 HCI (3.0) MeCN reflux 51

3 MsOH (3.0) MeCN reflux 62
4 MSOH (30)  MeCN to o
5 MsOH (3.0) CHCL, to 74
s MsOH (1.0) CHClL, to 84
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Scheme 8. Proposed reaction pathway.
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Scheme 9. Substituent effects on the benzene ring for self-condensation.
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Scheme 10. Cross-condensation of hydrazone 15a with o,-unsaturated hydrazone 13a.
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Scheme 11. Substrate scope for cross-condensation.
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Scheme 12. Synthesis of Lonazolac.
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