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The reaction of arylidene arylhydrazines (ArCH=N-NH-Y,3 with bramine 

can lead to hydrasMy bromides (when Y is Art, or perbromides of& (when Y 

is CONMs2)z or directly to ring closure products (when Y ~s.CONRZ,'~ or CSNRR rb 

or c0Ar”). We have now found that even when Y is a good nucleophile 

(-C(=NH)NHz) It is possible to isolate the corresponding hydrasonyl broatdes 

(3, see Table), stabilized as hydrobromide salts. As uell as being the first 

group of acyl hydrazonyl bromides prepared in this way, these hydrazonyl 

bromides are solvolytically the most reactive yet examined. 
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On hydrolysis the bromides& were rapidly and smoothly converted to 

aroylsminoguanidine hydrobromides (I.HBr) (Table). Although complete within 

the time of mixing in water at 2S", the conversion of 2 to2 could be 

studied in 3:l dioxan water in acid solution. Over the pH range 1 to 3, the 

observed rate of hydrolysis of 2 (Ar = p-BrCeHb) increased with decreasing 

hydrogen ion concentration (such that a plot of log kobs ~8. pH was linear 

with a slope of +l.O). At pH 3, tS for this canpound was ca. 5s. 

Under these reaction conditions the hydrazonyl bromides are present 

largely as the conjugate acids (.) since the free amidlno compounds (2, are 

moderately strong bases. Thus the pKa of the corresponding hydrazcme (2, 

Ar = p-BrCaH4, Y = C(=iH2)NH2) which was used as a model fors) is 8.72 In 

water (and 8.60 in 3:l dioxan water). Assuming that the free base -2 Is the 

reactive species (consistent with the observed pH-rate profile) a rate 

constant of da. lo5 8" can be calculated for the conversion of the free 

base, 2 to? in 3:l dioxan-water. Such a rapid rate of reaction must reflect 

the efficiency of the neighbourlng amidino group in stabilizing the aso- 

carbonlum ion species 3. 
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TABLE. The hydrasony branide salts Q, Ar = ~-XC&I,) and their hydrolysis 

products (J.HBr, Ar = 4-XCsHs). 

r 

substituent x We0 Me Pri H Cl Br 

Compounds aa(W.p./%) 201-202O 231-232 171-173 191-192 248-250 249-250 

Compounds J.HBr(M.p./°C): 251-252 270 264-265 250-251 274 276 

a Prepared In MO9 yield by reaction of &(YPC(=NH)NHP) with two equivalents 

of bromine in glacial acetic acid. 

The involvement of the stabillaed carbonlum ion 3 is supported by the 

observed large Increase in hydrolysis rate when the water content of the 

solvent was increased (kobs Increases 'l-fold in 1:l dioxan-water). The 

Intermediate carbonium ion is also highly selective since the addition of 

bromide ion (at constant ionic strength) causes a rate depression such that 

a plot of l/k&s us. {Br 1 is linear; at iBr ) = 2 x lo-'1 the back 

reaction of 3 with bromide ion reduces the overall rate of conversion of 3 to 

,7 by lOO-fold. 

Even at high pAI the direct cyclization of_3 to2 doss not occur. This 

Is surprising since base catalysed dehydrohalogenatlon of2 giving the 1,3- 

dlpolar ion species 2 (which is characteristic of hydrasonyl halides)' would 

appear to provide an efficient direct route to$; presumably the rapidity 

of the carbonium ion pathway (to formz) is such that it dominates over the 

entire pH range. 

The conversion of the hydrazides 2 to the aminotriaroles IJ does occur 

in aqueous solution, but at elevated temperatures, thus providing an indirect 

route fran 2 to 5. In this case also the free base species alone is reactive, 

since the rate of conversion of 1 to 2 is pH independent at pH >9.5 and 

&creases rapidly as the pH is lowered below 8 (pKa of (2) is 8.36); the 

rate of cyclisation (measured at 75O or SO') is relatively Insensitive to 

the nature of the substituent present in Ar (Hammett p= +0.44). 
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