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Abstract - Ring contraction of 7-substituted 2-phenyl-4g- 
pyridazino[4.5-~1[1,3,41thiadia~in-8(7g)-ones (?a-d) to S-substi- 

tuted 3 - p h e n y l - l g - p y r a z o l o [ 3 , 4 - ~ r i d a z i n - 4 ( 5 - o n e s  (xa-d), 

through base-induced extrusion of sulphur, is described. Similar 

reactions proceed, not only on the 4-acetyl derivatives ($a-d) in 

basic media, but on ;a and the 4-methyl derivative (ka) thermally. 

Probable mechanisms of these reactions are discussed. A comparable 

approach to the ring contraction, photochemical cyclisation of 

2-substituted 5-(l-alkyl-2-benzylidenehydrazino)-4-chlor0-3(2~)- 

pyridazinones (9a-e) to the corresponding 1-alkylpyrazolo[3,4-dl- 
% 

pyridazinone derivatives (8a-e) is also performed. 
% 

Previous papers from our laboratory have dealt with the conversion of 2,7-disubsti- 

tuted 10g-dipyridazino[4,5-~:4',5'-~][1,4lthiazine-l,62,7-diones into 2.6- 

disubstituted 9~-dipyridazino[4,5-~:44,S'-dlpyrrole-l,5~2~,6~-diones, by ring 

contractioh through base-induced extrusion of sulphur.' Our observation and the 

attractive ring contraction in the anionic 8"-ring systems2 have encouraged us to 

extend such analogous types of reactions to the synthesis of some novel condensed 

pyridazine rings. We wish to call further attention here to the synthesis of the 

pyrazolo[3,4-dlpyridazine derivatives performed by two comparable approaches, ring 

contraction of pyr~dazin0[4,5-e][1,3,4]thiadiaz1nes and photochemical cyclisation 

of 5-(l-alkyl-2-benzylidenehydra~in0~-4-chl0r0-3~2~~-pyridazin0nes. 

2-Substituted 5-[(o-bromo-benzylidene)hydrazinol-4-chl0r0-3~2gl-pyridazin0nes 

(2a-d), as promising intermediates to formation of the pyridazinol4.5-~l[l,3,4]- 



thiadiazine derivatives ($a-d, ?a-d and @,a), were readily derived from the cor- 

3 responding 2-substituted 4.5-dichloro-3(2g)-pyridazinones (la-d) by successive 

hydrazination, hydrazone formation and bromination. Compound Za was alloyed to 

4 .  react with potassium thioacetate in boiling acetonitrile for 4 h to give i-acetyl- 

7 - m e t h y l - 2 - p h e n y l - 4 X - p y r i d a z i n o [ 4 , 5 - ~ l [ ~ - o n e  ($,a) in 35% yield, 

4 as yellow needles (CH3CN). Similar treatment of Zb-d afforded the homologous N - 
acetyl derivatives (tb-d) (b: 38%, c: 39%, d: 82%). Removal of the acetyl group 

from $,a-d was effected by acidic treatment (HC1-EtOH) to yield 7-substituted 2- 

P ~ C H  COMe 151-152 1640 (CO) 
2 1695 (CO) 

Ph COMe 178-180 1645 (CO) 
1700 (CO) 

H COMe 248-251 1650 (CO) 
1690 (CO) 
3160 (NH) 

Table I. Pyridazino[4,5-el[l,3,4lthiadiazines 

Compd. R R' m p ( ~ ~ )  IR vKBr cm-' H-NMR ( 6 in ppm) 
* 

max 

Me COMe 213-215 1640 (CO) 2.17(3H,s.COCH3), 3.74(3H,s,NCA3), 
5 

1690 ('O) 7.33-7.95(5~,m,C~H~), 8.27(1H,s,C -H) 

5 
7.30-7.85(11H,m,C6H5x2 and C -H), 10.40 

(lH,S..NH) 5 
7.41-7.92(5H,m,C6H5), 8.12(1H,s,C -HIr 

10.18(1H,srNH) 

3.42(3H,s,NCH3), 3.75(3H,s,NCH31, 7.25- 
5 

7.50, 7.85-7.98(6H,m.C H and C -H) 6 5 
-- -- 

* )  Solvent : ,+a, ,+b, $,c, @,a ( ~ n  C D C ~ ~ )  ; td, :a, zb, 2c. :d (in DMSO-d -6 ) .  
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phenyl-4~-pyridazino[4,5-~][1,3,4lthiadiazin-817~)-ones (ka-d) (a: 97%, h: 85%, c: 

94%, d: 86%). A methylation of ka to ka with methyl iodide was carried out under 

ice-cooling (77%). Assigned structures were supported by their spectral and 

elemental analysis data. 5 

Conversion of the pyridazinoI4.5-~111,3,41thiadiazine derivatives (ka-d) into the 

corresponding 5-substituted 3-phenyl-1~-pyrazolol3,4-~lpyridazin-4(5-on (la-d), 

by ring contraction through extrusion of sulphur, was effectively performed either 

in basic media or thermally. The desulphurisation of the compounds (ka-d) in 

methanolic potassium hydroxide solution proceeded so rapidly as it reached almost 

to completeness within 1 h at room temperature or 10 min at refluxing. On acidifi- 

cation, high yields of the products (xa-d) (a: 88%, b: 83%, c: 83%, d: el%, on 

4 refluxing condition) were obtained. 3 -Acetyl derivatives ($a-d) afforded the same 

products (la-d) la: 65%, b: 75%, c: 808, d: 908) by heating under reflux for 1 h in 

the similar basic medium. The ring contraction also took place thermally, e.q., 

4 heating %a in boiling DMF for 4 h gave the product (la) in 85% yield, while 3 - 
1 

methyl compound (ka) also afforded the 3 -methyl product (&a) in 89% yield by 

refluxing for 2 h. These thermal desulphurisations seem to show that the conversion 

(ka--txa) proceeds without any deprotonation from the substrate, although the 

reaction is slower than that of the latter ika-t@a). Studies on the synthesis and 

reaction of 1,3,4-thiadiazine and its benzo-analogue derivatives have been recently 

and the thermal or acid-catalysed ring contraction of the 1.3,4-thia- 

diazines into the pyrazoles has been also reported. However, to our knowledge, 

there has not yet been found any paper concerned with base-induced ring contraction, 

except some condensed 1,3,4-thiadia~ines.~ A probable pathway for the ring contrac- 

tion of ka-d to La-d, through base-induced extrusion of sulphur, may be depicted as 

a process in which an initially generated anion (A-) is converted, a reactive 



intermediate containing a thiirane ring (8-1, into an anion (C-) .' Analogously 
another transient species, zwitter ionic ones, such as D's lR=Me, RS=H or Me) in 

the thermal condition, might be reasonably envisaged. 

Assigned structures for the pyrazolol3.4-dlpyridazines (ta-d. @a) were supported 

5 by their spectral and elemental analysis data and also confirmed by the independ- 

ent synthesis using photochemical cyclisation. Recently photochemical procedure has 

been increasingly utilised for the synthesis of some condensed heterocycles.' The 

cyclisation of 2-substituted 5-(l-alkyl-2-benzylidenehydrazino)-4-chloro-3~2~~- 

pyridazinones (%a-e) into the pyrazolo[3,4-dlpyridazines (Qa-e) was performed as 

follows: A solution of %a I1 mmol) in benzene (200 ml) was irradiated with a 100 W 

high-pressure mercury lamp surrounded by a water-cooled Pyrex filter at room 

temperature for 4 h to afford &a in 86% yield, as colourless needles (EtOH), 

which was identical in all respects (mp, TLC and spectral data) with the product 

derived from la by methylation. Of other benzylidenehydrazino derivatives 12b-e), 

the photochemical reaction proceeded smoothly to give the corresponding 1.5-di- 

substituted 3-phenyl-1~-pyrazolo[3,4-~lpyridazin-4(5-0ne (@b-e) in good yield 

1 
(b: 88%. c: 7 6 % .  e: 85%).' Furthermore, facile dealkylation of the N -benzyl 

derivative ( @ e ,  R=Me, R'=PhCH2) on exposure to a Lewis acid 1A1Cl3 in toluene) 3 

1 leads to the N -H derivative (xa, R=Me, R'=H, go%), which is identical with that 

obtained from %a. 

Ph R'X 
-s 
t-- 2-d 

H 
R ' R' (je,RS=PhCH1) 
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The majority of the current synthetic approaches to obtain pyrarolo[3,4-dl- 

pyridazines utilises pyrazoles or pyrazolones with appropriate g-functional groups, 

capable of forming the pyridazine ring, as starting material.lO-l3 Thus, the two 

procedures herin presented, utilising the analogous 2-substituted 5-benzylidene- 

hydrazino-4-chloro-3(2~I-pyridazinones (Aa-d, Xa-e), can be referred to as novel 

and comparable route for the synthesis of the pyrazolo[3,4-dlpyridazinones (la-d, 

&a-e) . 

Table 11. Pyrazolo[3,4-dlpyridazines 

Compd. R R '  mp("c) IR v!:' cmel 'H-NMR (6 in ppm) ** 

** )  Solvent : Ia, Ib, xc (in DMSO-d6) ; Ra, &b, Rc, Re (in CDC13) ; Id, ed 
(in CF3C02H). 
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