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4-Chloro-1.8-naphthyridines and 4-chloroquinolines rearrange on treatment with substituted hydrazines to yield 
1.3-pyrazoles. The configuration of the pyrazoles was determined from n m r .  studies. A mechanism for the 
rearrangement is proposed. 

4-CHLOROQUINOLINES and 4-chloro-l$-naphthyridines 
rearrange on treatment with hydrazine hydrate in a 
sealed tube at 150 "C to yield pyrazoles. Similar 
reactions with substituted hydrazines gave only 1,3-di- 
substituted pyrazoles; no trace of the corresponding 
1,5-isomers was obtained. 

With Cchloroquinoline and phenylhydrazine the 
product was 3-(2-aminopheny1)-l-phenylpyrazole (IIa) 
(not 3-anilino-4-aminoquinoline as claimed by Backe- 
berg 4), converted by deamination into 1,3-diphenyl- 
pyrazole (111) (cf. ref. 5). For the products (I) from 

4-chloro-l,8-naphthyridines, a chemical proof of struc- 
ture was more difficult to obtain; their structures were 
firmly established by n.m.r. spectroscopy. 

The n.1n.r. studies were an extension of work by 
Jacquier et aL6 in which protons at positions 3 and 5 
of a pyrazole were distinguished by comparison of n.m.r. 
spectra run in hexamethylphosphoramide (HMP) and 
"jchloroform (DC). Four l-arylpyrazoles were 
quoted (phenyl, Cnitrophenyl, 2,4-dinitrophenyl, and 
3,4,6-trinitrophenyl) in which the H-5 signal shifted 
dawnfield by 04-1.2 p.p.m. on changing from DC 
to HhIP as solvent whereas the H-3 signal did not shift 
at all. In 1,3-dimethylpyrazole6 the H-5 signal 
shifted downfield by 0.45 p.p.m. whereas the H-3 signal 
from 1,5-dimethylpyrazole moved upfield by 0.19 p.p.m. 
I t  was also shown that J4,5 (2.3-2-7 Hz) is always 

J3,4 (1.5-1.9 Hz). 
Using the above methods, we investigated the struc- 

tures of thirteen novel pyrazoles containing a much 
wider range of substituents than those examined by the 
French  worker^.^ The pyrazoles were studied as 
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0.2~-solutions in DC and HMP; eleven of them were 
shown to be 1,3-disubstituted (Table 1) and the other 
three were 1,5-disubstituted (Table 2). The coupling 

constants in all cases agreed with the expected values, 
1,3-&substituted pyrazoles having J4,5 in the range 
2.33-2.66 Hz and the 1,Bcompounds having J,,, 
in the range 1.78-1-91 Hz. Changing the solvent from 
DC to HMP deshielded H-5 in the 1,3-compounds by ca. 
1-1 p.p.m. when R1 = Ph, and by 0.5 p.p.m. when 
R1 = CH,.CH,.OH or Me. In 1,5-compounds, the 
H-3 signal was virtually unchanged when run in HJIP. 

Further proof for the assignments was obtained 
from the positions of the phenolic hydroxy-proton 
signals in compounds (IV), (VIIa), (VIIb), and (VIc). 
In the 1,3-disubstituted pyrazoles the hydroxy-group 
is in a favourable position for intramolecular hydrogen 
bonding to the 2-nitrogen atom (VIII), whereas for the 
1,s-compounds, intermolecular hydrogen bonding is 
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