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Abr(rrc--Michael reaction of diethyl (substituted amino)_metbybemabnate witb hydmzine hydrate 
gave either 4-substituted- 1,2,4-triazoles or 4-carbethoxy-Shydroxy 4H-pyrazole, depending on the nature 
of the leaving group in the initially formed adduct. 

REACTION of diethyl (subtilty ammo) me~ylenem~onate with hydraxine has 
revealed interesting rearrangement reactions which are reported in this paper. 
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Treatment of diethyl(2-p~dyl~~o~e~ylenem~~nate (I) prepared according to 
Lappin’ (NMR in CDCI,; NH, d at 0;2 T, ‘C!H=C, d at 1.39 r, J = 11 c/s and 
after deuterium exchange -CH=C, at 1 e39 r) with hydrazine hydrate at room 
temperature yielded a crystalline compound (A), mol. formula C&i&, mp. 135* 
(M* 240) together with di~ylm~on~e and an ~id~t~able gummy residue. The 
same reaction in retking ethanol gave a different crystalline compound (B), mol. 
formula C&N,, m.p. 165O (M’ 146). Compound A could be transformed into B by 
heating A at its m.p. for 30 min, by heating with Ac,O, or by treatment with a strong 
base. The UV spectrum of B showed A,,,, at 226 and 228 mp and the IR spectrum did 
not reveal the presence of NH or carbonyl function. NMR spectrum of B showed a 
sir@& for two protons at 0.99 and four aromatic protons at 1.39-2.72 T. Based on 
these considerations B was considered to be 4-(a-pyridyl)-1,2,4-triazole (WI). Its 
structure was proved by mixed m.p., superimposable UV and IR spectra with an 
authentic sample prepared* by reacting 2aminopyridine with diformyl hydraxine at 
165O. 

l Communication No. 1492 from Cmtral Drug Research Institute, Lucknow. 
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The similarity of the mass spectrum of A and VIII suggested A to be a triazole 
derivative. The mass spectrum of A showed peaks at m/e 146 (I@-2aminopyridine), 
m/e 119 (m/e 146HCN) and at m/e 94 (Zaminopyridine). Since no peak at m/e 94 
was observed in the mass spectrum of VIII, compound A may be considered as 
2-aminopyridyl derivative of VIII. This was further supported by its NMR spectrum 
(2 NH, broad hump at O-29 r; 1 CH, m, at 1.1 r; 48 protons of pyridine at 3-O r; 2 y 
protons of pyridine at 2-32 r and 3 CH, m, at l-8 t). 

Based on these facts compound A was identified as 4(a-pyridyl)5-(2- 
aminopyridyl)- 1,5-dihydro- 1,2,4-triazole (VII). The probable mechanism by which 
VII and VIII were formed may be depicted as follows: 

NH-kH 
‘N+ \? -CH#XCM3), 

NH’NH, 

-- 

NH-CH=N.NH, 

NH-CH=N 

In order to ascertain whether this reaction could provide a convenient route for the 
syntheses of 4,Sdisubstituted- 1,5dihydro- 1,2,4triazole III was reacted with hydra- 
zine hydrate in methanol. The reaction, however, did not proceed at room temperature 
but in retking ethanol, III gave a crystalline compound (C) m .p . 178O. Compound C 
unlike VII or VIII showed the presence of an ester at 1735 cm-’ and a hydrogen 
bonded OH at 3200 cm-l in the IR spectrum. NMR spectrum indicated the prescence 
of one carbethoxy group and the absence of any aromatic proton. Such a situation 
would arise only if diethylmalonate was not eliminated from the Michael adduct. It is 
probable that the reaction could have proceeded according to the scheme below and 
would give rise to 4-carbethoxy-Shydroxy-4H-pyrazole (IX). 
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The structure of IX was finally proved through mixed m .p ., superimposable UV and 
IR spectra with an authentic sample prepared according to I~hiiaru.~ The formation 
of triazole from I and pyrazole from III led to a study of the reaction of hydrazine with 
II, IV, V and VI respectively. It was found that appropriately 4-substituted-1,2,4- 
triazoles were obtained from II and V while compounds IV and VI gave IX. 
While no definite reason could be ascribed for ‘the elimination of diethylmalonate in 
some cases and the amines in the others, it appeared likely that the N atom of 
di~yl(su~i~t~ ~~o~m~yl~ern~on~e in I, II and V had either double bond 
or partial double bond character whereas in III, IV and VI the N atom had predomin- 
antly Sp3 character which probably decided the course of the elimination reaction. 
Since sp3 nitrogen is a better leaving group than a sp* nitrogen, the elimination of 
die~ylm~onate was preferred in I, II and V while the elevation of the amine was 
more favourable in III, IV and VI. 

EXPERIMENTAL 

All m.ps. are uncorrected. IR and UV spectra were recorded on Perkin-Elmer 337 and 202 spectro- 
photometers respectively. The NMR spectra were recorded on Varian A6OD model, using TMS as an 
internal standard. 

D&hyl (Zaminopyrazinyl) methylenemaionate (V). A mixture of 3-aminopyraxine-2carboxylic acid 
(2.8 g) diethyl ethoxy mcthylenemalonate (4.5 ml) was heated at 160-80” for 2 hr, during which 
decarboxylation was complete. After cooling the residue was triturated with MeGH, filtered and crystal- 
1iz~fromM~Hm.p. 121°,yield3~2g.(Fo~d:C, 54~40,H,5,73;N, 15.#;C,~,,N,O,requind:C, 
54-34; H, 5.66; N, 1584%. Other diethyl (substituted ammo) methylenemalonates were prepared 
according to Lappin .’ 

~a-Pyridyr)-5-(2-~~opyr~y~l,5-dthydro-l,2,4-triazole(VII). A soln of I (1.4 g) in MeGH (10 ml) 
was treated with N&H,0 (00-5 ml, 80%) and left at rcuirn temp for 18 hr. The crystalline solid was 
filtered off and crystallized from aqueous MeGH, m.p. 135O, yield, 0.5 g. (Found: C, 60.15; H, 5.18; N, 
35.19; C,#I,& requires: C, 59-97; H, 5.14; N, 34.72%). 

4-(a-~ruz~y~-I,2,4-triaroie. A soln of V (2.5 g) in EtOH (15 ml) was refluxed with N&. H,O (0.6 
ml, 80%) for 4 hr. After removal of the solvent, the residue was crystallized from CHCl&ht petroleum, 
m.p. 175-l760,yiel~~8g.(Found:C,48-83;H,3~74;N,48~0l:C,H,N,requires:C,48.99;H,3~46; 
N,47.61%). 

Reaction o/III, IV and VI wt?h N& .H,O. An equimolar mixture of III, IV or VI and N$I, . H,O was 
r&Iuxed in F&OH for 4 hr. After removal of the solvent, the residue was treated with 10% HCl aq, filtered 
and crystallized from water to give IX, m .p. 180” (lit. 18CL 18 I “). 
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