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SUMMARY 

The gas chromatographic behaviour of the title compounds was studied. On 
the basis of the Kovats retention indices (61) the pyrazolotriazine and the isomeric 
pyrazolecarboxylic acid hydrazone structures could be distinguished. The 61 values 
of the pyrazolotriazine isomers and homologues were also determined and correlated 
with their structures. 

INTRODUCTION 

The pyrazolo[l,5-d] [ 1,2,4]triazine ring system was first reported by Ainsworthl 
in 1955, and in recent years a number of substituted pyrazolo[l,5-dJ [1,2,4]triazines 
have been synthesized for pharmacological purposes in our Institute2,3. These com- 
pounds were prepared by ring closure of pyrazolecarboxylic acid hydrazides (1) 
(Scheme 1) with orthoesters2 or carbonyl compounds3-6. Using carbonyl compounds 
as reagents either the acid hydrazone (2) or the pyrazolotriazine ring (3) was formed, 
depending on the reagents. 
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Scheme 1. 

The direction of the reaction was studied by IR and NMR spectroscopy of the 
products . 4*5 Gas chromatography (GC) also proved to be useful for the differentia- 
tion between the cyclized (3) and the open-chain hydrazone (2) structures. 
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ologues of the corresponding hydrazones 2a, b, c and d, the 61 = Z, - Z3 values 
obtained indicate the significantly higher polarity of the acyclic hydrazone structure. 

With increasing polarity of the stationary phase the 61 values increased. The 
non-polar data (OV-101) were, however, sufficient to indicate the significant struc- 
tural differences. Thus, on the basis of the retention indices of the known structures 
in a series of compounds, the direction of the reaction could be established simply 
by measuring the Z values for a new reaction product. For example, with compound 
2e prepared by using benzaldehyde as the carbonyl compound, the main peak in the 
reaction mixture had the following 61 values compared with the corresponding 
R1 =RZ=CH3 substituted cyclic compound 3k (61 = Zzc - Z3k): 61 (OV-101) 
(22o”C), 291; 61 (OV-17) (22O”C), 338; and 61 (OV-225) (25o”C), 610. These high 
positive values suggested the acyclic (hydrazone) structure 2c for the product, in 
contrast with the fact that the same starting N-methylhydrazide (1, R1 = CH3, 
Rz = H), when reacted with aliphatic or. cycloaliphatic carbonyl compounds, always 
afforded cyclic products (3), giving significantly lower 61 values compared with the 
corresponding R1 = R2 = CH3 substituted cyclic species (see Table IV). 

In this instance, without any preparative effort or spectroscopic examination, 
simply by means of direct injections of the samples taken from the reaction mixture 
into the gas chromatograph, it was possible to ascertain the direction of the reaction. 
The structure 2e suggested by GC was confirmed by spectroscopic data of the isolated 
product. 

An additional and a very simple indication has been used throughout this work 
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Fig. 1. Chramatogams of the cyclic isomeric pairs with the corresponding acid hydrazones 2 for series 
A and C on OV-101. Peaks: (a) 1 = 3a, 2 = 3b, 3 = 2a; (b) 1 = 3g, 2 = 3h, 3 = 2c. For chromatographic 
parametzrs see the beginning of Experimental and Results [t = 190°C in (a)]. 
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for the differentiation of the two types of structures, namely the peak widths. For 
the hydrazones 2 much wider peaks were usually observed (sometimes with tailing) 
than for the cyclic compounds 3. This phenomenon was attributed to both the higher 
polarity and the poorer solubility of the acyclic hydrazones (see Fig. 1). 

Fig. 1 illustrates the GC retention characteristics for series A and C when the 
cyclic isomeric pairs 3a and 3b (Fig. la) and 3g and 3h (Fig. lb) were chromato- 
graphed together with the corresponding acyclic hydrazones 2a and 2c. For series B 
the elution trend was the same. These chromatograms show the good separation of 
the cyclic isomeric, pairs. 

TABLE IV 

THE 61 VALUES OF THE CYCLIC SPECIES (3) WITH METHYL SUBSTITUENTS AT N-5 
AND/OR N-6 

Series 611 = I&Z CHI, -bl,=m aI,= J,H, =R,=cH,) -I,,,=,, 

ov-I01 ov-17 0 v-225 ov-101 ov-17 0 v-225 

A -46 -57 -56 -48 - 98 -218 
B -11 -33 -14 -46 -133 -221 
C -28 -36 -33 -44 -104 -213 
D - - - -47 -130 -252 

The 61 values for the cyclic isomeric pairs 3a-b, 3d-e and 3g-h (6ZI) and for 
their homologues (6Z2) (RI = Rz = CHJ compared with the RI = H, R2 = CHJ com- 
pounds are summarized in Table IV. 

The negative 611 values indicate the stronger influence of the acidic hydrogen 
at N-5 on the retention compared with that of the electron pair on the nitrogen and 
the hydrogen at N-6. The higher negative SZ, values show that substitution of both 
positions 5 and 6 with methyl groups (thus blocking the two important adhering 
zones of the molecules) resulted in a marked improvement in the GC retention char- 
acteristics. 
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