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Reaction of 5-(N,N-dimethylamino)-2-furfurylidene-N,N-dimethyliminium bromide (I) with 
hydrazine affords 3-hydrazono-2, 3,4,5-tetrahydro-6-methylenehydrazonopyridazine (III). 5-
-(N,N-Dialkylamino)-2-ary1azofuran salts II react with the same reagent to give 3,6-disubstituted 
pyridazines V. The structure of the synthesized compounds was identified by 1 H NMR and mass 
spectra. 

Thanks to the biological activity of many pyridazine derivatives 1 the pyridazine 
chemistry has been well investigated 2 - 5 . Among many methods leading to pyrida
zines 2 - 5 those starting from furan derivatives are usually advantageous. The un
saturated t,4-dicarbonyl building blocks are obtained from 2,5-dialkoxy-2,5-dihydro
furans prepared in turn by addition of bromine and alcohol to the corresponding 
furans. Subsequent reaction with hydrazine leads then to pyridazine derivatives6 - 14. 

The same principle is used in methods starting from 2(3H)-furanones15 - 21 or 
3(2H)-furanones22 - 25 . In the present paper we describe the preparation ofpyridazine 
derivatives from furan vinamidinium salts26 .27 lor II (ref. 28). 

In general, the odd carbon atoms in vinamidinium salts29 are relatively electron
-deficient being thus susceptible to an attack by nucleophilic reagents. This fact has 
been utilized in the reactions with hydrazine. Treatment of compound I with hydra
zine hydrate in ethanol afforded 3-hydrazono-2,3,4,5-tetrahydro-6-methylenehydra
zonopyridazine (III). In all probability, the reaction of the compound I starts by 
an attack by hydrazine at the position 5 of the furan ring, followed by addition to 
the enamine system30 • Subsequent ring opening and ring closure afford then the 
corresponding tetrahydropyridazine derivative. Under the same reaction conditions, 
the parent 5-(N,N-dimethylamino )-2-furancarbaldehyde reacts with hydrazine to 
give the azine derivative IV whereas the ring transformation product III has not 
been observed. 

Pyridazine derivatives were successfully prepared from the "aza"-analogues of the 
vinamidinium salt I, 5-(N,N-dialkylamino )-2-arylazofuran salts II. The compounds 
II react with hydrazine hydrate under formation of the corresponding 3-arylazo-6-
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-(N,N-dialkylamino)pyridazines V in very good yields (Table I). The prepared 
derivatives were identified by elemental analysis, UV, 1 H NMR and mass spectra. 

TABLE I 

6-(N,N-Dialkylamino)-3-arylazopyridazines V 

Formula" M.p.,oC Calculatedjfoundb 
A.m., Compound (mol. w.) (yield, %) (log e) 

%C %H %N 

Va C 12 H 13 NS 174-176 63·42 5·76 30·81 373 
(227·3) (78) 62·97 5·78 30·67 (3·09) 

Vb C12H12N602 182-183 52·93 4·44 30·86 344 
(272·3) (89) 53·06 4·46 31·12 (3·14) 

Vc C12H12N602 233-235 52·93 4·44 30·86 384 
(272·3) (86) 52·84 4·61 30·63 (2·98) 

Vd C12H12N602 305- 308 52·93 4·44 30·86 413 
(272·3) (88) 52·43 4·37 30·48 (3·02) 

Ve C13 HISNs 212-213 64·71 6·27 29·02 372 
(241·3) (52) 64·42 6·19 28·85 (3·16) 

Vf CI3HlSNsO 170-172 60·69 5·88 27·22 370 
(257·3) (51) 60·23 6·07 26·98 (3·09) 

Vg CI4HI6N60 313-315 59·14 )·67 29·56 388 
(284·3) (71) 58·81 5·53 29·58 (3·13) 

Vh CI2HI2BrNs 192-193 47·08 3·95 22·87 384 
(306·2) (52) 46·85 4·04 22·79 (3·15) 

Vi CI3H14N602 220-222 54·54 4·93 29·35 344 
(286·3) (76) 54·43 5·19 29·72 (3·20) 

Vj CI4HI4N603 oil 53·50 4·49 26·74 397 
(314·3) (52) 53·12 4·63 26·68 (2·65) 

Vk C14H14N603 200-202 53·50 4·49 26·74 400 
(314·3) (62) 53·61 4·56 26·87 (2·94) 

VI Cl4HI4N603 256-259 53·50 4·49 26·74 405 
(314·3) (92) 53·40 4·43 26·79 (3· 34) 

Vm C I4 H 1 gBrNsO 190-191 48·29 4·05 20·11 374! 
(348·2) (80) 47·95 3·92 20·04 (3·10) 

a In all cases molecular peak was found by mass spectrometry; b Vh: calculated 26·10% Br, found 
26·22% Br, Vm: calculated 22·95% Br, found 23·05% Br. 
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R--C>-N=N-Ar 

N-N 

Va, R = (CH,),N ; Ar = C6 HS 

Vb, R = (CH 3),N; Ar = 2- NO,-C6 H4 

V C • R = (CH), N ; Ar = 3 - NO,-C6 H4 

Vd, R = (CH), N ; Ar = 4 - NO,-C6 H4 

Ve, R = (CH)IN; Ar = 4 - CHjC 6 H4 

VI. R = (CH),N; Ar = 4 - CH 30-C6 H4 
Vg, R = (CH,), N; Ar = 4 - CH 3CONH-C6 H4 

Vh, R = (CH3), N; Ar = 3- Br-C6 H4 
Vi, R = (CH), N; Ar = 3 - N0Z-4 - CH3-C6 H3 

VI, R = o2N; Ar=2 - NO,-C6 H4 

Vk, R = O=N; Ar = 3 - NO,-C6 H4 

V I, R = O=N ; Ar = 4 - NO,-C6H4 

Vm, R=O=N; Ar=3-Br-C6H4 

Thus, the reaction of furan vinamidinium salts with hydrazine represents a new, 
very simple and elegant approach to 3,6-disubstituted pyridazines. 

EXPERIMENTAL 

Melting points were determined on a Kofler block and are uncorrected. Ultraviolet spectra were 
measured on a Specord UV-VIS (Zeiss, Jena) spectrophotometer in 5 mm cells in acetone solu
tions, concentration 1 . 10- 3 - I . 10 -4 mol 1- 1 (8 in m2 mol-I). 1 H NMR spectra were taken 
in hexadeuteriodimethyl sulfoxide on a Tesla BS 487 C (80 MHz) spectrometer (CW mode), 
internal standard tetramethylsilane. Mass spectra were obtained with an MS 902 S (AEI Man
chester) spectrometer, direct inlet, electron energy 70 eV, electron current 100 IlA, ionization 
chamber temperature according to the sample volatility. 

5-(N. N -Dimethylamino )-2-furalazine (I V) 

Hydrazine hydrate (2 ml) in ethanol (5 ml) was added at 10- 15°C to a stirred solution of 5-
-(N,N-dimethylamino)-2-furancarbaldehyde (0'33 g; 2 mmol) in ethanol (10 ml). After stirring 
at room temperature for 2 h, the mixture was taken down in vacuo and the dry residue was 
partitioned between ice-cold water (50 ml) and ether. The ethereal layer was washed with water, 
dried and the solvent was evaporated under diminished pressure. The obtained oily product IV 
crystallized on standing, m.p. 142-144°C; yield 0'35 g (65%). For C14HlSN402 (274'3) cal-
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culated: 61'29% C, 6'61% H, 20'42% N; found: 60'99% C, 6'55% H, 20'50% N. IH NMR 
spectrum (C2 H 3 COC2 H3): ·797 s, 1 H (CH); 6'81 d, 11 H (H-3,J = 4); 5·22 d, I H (H-4); 
2'92 s, 6 H (CH3). 

3-Hydrazono-2,3,4,5-tetrahydro-6-methylenehydrazonopyridazine (III) 

A solution of hydrazine hydrate (2 ml) in ethanol (5 ml) was added in one portion to a stirred 
suspension of I (0'79 g; 3 mmol) in ethanol (10 ml). The reaction mixture turned yellow and 
became homogeneous. After 3- 4 h of stirring a solid separated which was filtered and washed 
with ethanol. Crystallization from methanol afforded 0·43 g (93%) of III, m.p. 193-195°C. For 
C S HION6 (154,1) calculated: 38'95% C, 6'54% H, 54'50% N; found: 39'28% C, 6'72% H, 
54'64% N. 1 H NMR spectrum (C2 H 3 COCzH 3 ): 7·26 s, 1 H (CH); 6'80 s, 4 H (NHz); 2'50 to 
2'02 m, 4 H (H-3,3, H-4,4). UV spectrum (methanol, Amax(nm) (log 6»: 322 (3'47). Mass spec
trum: M+' 154. 

3-Arylazo-6-( N, N-dialkylamino )pyridazines V 

Hydrazine hydrate (2 ml) in ethanol (5 ml) was added at room temperature to a stirred suspension 
of II (3 mmol) in ethanol (10 mI). After stirring for 3-4 h at room temperature the mixture was 
concentrated under diminished pressure and treated with ice-cold water (50 ml). The separated 
solid was filtered, washed with water and crystallized from methanol. Characteristic data for 
compounds Vare given in Table I. 

1 H NMR spectra of 3-arylazo-6-(N,N-dialkylamino)pyridazines V: 

Va: 3'22s, 6H (CH3); 7'16d, 1 H (H-5,J= 10); 7'75d, 1 H (H-4); 7'93-7'48m, 5H 
(H arom.). 

Vb: 3·46 s, 6 H (CH3); 7·11 d, 1 H (H-5,J = 10); 7·48 d, I H (H-4); 8,28- 6'87 m, 4 H 
(H arom.). 

Vc: 3·21 s, 6 H (CH3); 7·14 d, 1 H (H-5, J = 10); 7'78 d, 1 H (H-4); 8'37-7'92 m, 3 H 
(H arom.); 8'52 s, 1 H (H arom.). 

Vd: 3·25 s, 6 H (CH3); 6'82 d, 1 H (H-5, J = 10); 7·98 d, 1 H (H-4); 8·07 d, 2 H (H arom., 
J = 9); 8'40 d, 2 H (H arom.). 

Ve: 2'37 s, 3 H (CH3); 3·21 s, 6 H (CH3); 7·12 d, 1 H (H-5, J= 10); 7'31 d, 2 H (H arom., 
J = 8); 7'70 d, 1 H (H-4); 7'77 d, 2 H (H arom.). 

Vf: 3'30 s, 3 H (OCH3); 3'30 s, 6 H (CH3); 7·10 d, 1 H (H-5, J = 10); 7·25 d, 2 H (H arom., 

J = 9); 7'72 d, 2 H (H arom.); 7·87 d, I H (H-4). 
Vg: 2'07 s, 3 H (CH3); 3·20 s, 6 H (CH3); 7·15 d, 1 H (H-5, J = 10); 7'31 d, 2 H (H arom., 

J = 9); 7'75 d, 1 H (H-4); 7'87 d, 2 H (H arom.); 10'07 s, 1 H (NH). 
Vh: 3·21 s, 6 H (CH3); 7·15 d, 1 H (H-5, J = 10); 7'72 d, 1 H (H-4); 7'50-7'85 m, 3 H 

(H arom.); 7'97 s, 1 H (H arom.). 

Vi: 3'18 s, 6 H (CH3); 7·26 d, I H (H-5, J = 10); 7·37 d, 1 H (H arom., J = 9); 7'50 s, 1 H 
(H arom.); 7·79 d, 1 H (H-4); 7·87 d, 1 H (H arom.); 2'34 s, 3 H (CH3). 

Vj: 3·47 m, 8 H (O-CHz-CHz-N); 7·18 d, 1 H (H-5, J = 10); 6'87-7'87 m, 4 H (H arom.); 
8'06 d, 1 H (H-4). 

Vk: 3'30 m, 8 H (O-CH2-CHz-N); 7·42 d, 1 H (H-5, J = 10); 7'87 d, 1 H (H-4); 8·47 to 
8· 87 m, 3 H (H arom.); 8'58 s, 1 H (H arom.). 

VI: 3'15 m, 8 H (o-CHz-CHz-N); 7'35 d, 1 H (H-5, J = 10); 7'81 d, 1 H (H-4); 8'05 d, 
2 H (H arom., J = 9); 8·40 d, 2 H (H arom.). 
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Vm: 3'73 rn, 8 H (D-CH2-CH2-N); 7·35.d, 1 H (H-5, J = 10); 7'77 d, 1 H (H-4); 7'52 to. 
7'87 rn, 3 H (H aro.rn.); 7'98 s, 1 H (H arorn.). 
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