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THE REARRANGEMENT OF ARYLHYDRAZONATKS TO N',N'-DIARYLHYDRAZIDES - 

ADDITIONAL COMMENTS 

l 

A. F. Hegarty, J. A. Kearney and F. L. Scott, 

Chemistry Department, University College, Cork, Ireland. 

(Reoeived in UK 21 Juns 1972; aooepted for prrbltcatian 22 Juno 1972) 
A recent report' has claimed that thermal rearrangement of arylhydraso- 

nates of type (1, Ar' = p-NOaCsH4) yields exclusively the product (2) in 

which the migrating aryl group (Ar2) becomes attached to the nitrogen 

adjacent to the carbonyl function. This reaction is directly analogous 

to the Chapman rearrangement of imidoyl esters.2 This result is surprising 

since it is contrary to our earlier findings' that the aryl group migrates 

to the terminal nitrogen (to give N',N'-diarylhydrasides 3). However the 
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compounds studied by Shawall and Hassaneen' have an electron withdrawing 

N-aryl group (Ar' = p-N02CsHr) which might possibly lead to an abnormal 

product. 
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We have repeated the thermal rearrangement of a series of hydrazonates 

(1, Ar' = p-MeC6H4, C6Hs and ~-NOZC~HI,; Ar' = CsH6; Ar3 = P-NO~C~HI,)~ at 

2oo". In our hands the products obtained in all cases were the N',Nldiaryl- 

hydrazides 3, rather than N,N'-diarylhydrazides 2. This structural assign- 

ment is consistent with the following data. Hydrolysis of the rearrangement 

products in concentrated hydrochloric acid-ethanol gave in each case l- 

phenyl-1-(p-nitrophenyl)hydrazine hydrochloride which was characterised as 

a benzaldehyde derivative, m.p. 1397140 
0 

. Aryl group migration did not 

occur during hydrolysis or the subsequent workup since reaction of the 

substituted hydrazine with benzoyl chloride regenerated N'-phenyl-N'-(p- 

nitrophenyl)benzhydrazide (3, Ar' = Ar2 = C6H5; Ar3 = p-N02C6H~). 

Thermal rearrangement of the isomeric hydrazonate 4, in which the aryl 

groups attached to nitrogen and oxygen are reversed (relative to l), gave 

the same product, namely 3, as aid rearrangement of 1. This was true in 

all cases tested starting with the hydrazonates 1 and 4 (with Ad = A? = 

phenyl and Ar' = p-bromo, p-methyl, p-nitro and p-chlorophenyl) which were 

heated in the absence of solvent at 200' for lo-60 min (Table). The identity 

of the hydraziaes obtained by either route was established by m.p., mixed m.p., 

Table. The hydrazonates 1 and 4 and the rearrangement products (3). 

M.p./OC. 

Ar' Ar2 Ar' Hydrazonate 1 Hydrazonate 4 Hydrazide 3 

C6H6 CsHs p-NOnCsHs 175-178 134 178-180 

CsHs C6H5 C6H5 154-155 154-155 190 

C6H5 C6H5 p-Cl-CsHu 137 104-108 168-170 

C6HS C6H5 p-BrC6Hs 154-156 98-100 205-206 

C6H6 C6H5 p-MeC6Hb 181-183 108-110 171-173 

CsHs p-NOzCeHs p-NOnCsHr 178-180 278-280 

p-C1C6H‘, C6H5 CsHs 85-90 194-196 

p-NOzCsHs CsH5 C6H5 146-147 192-198 

infrared spectra and, particularly, thin layer chromatography (on silica gel 

using benzene-n-hexane-triethylamine (in ratio 15 : 4 : 1) as mobile phase) - 
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If aryl group migration had been to the adjacent nitrogen as claimed' then 

different praducts (vL2. 2 and 5) wauld have been abtatned fram the variaus 

pairs of hydrazonates 1 and 4. Moreover the N-aryl groups are equivalent 

in the N',N'-diarylhydrazides (3) when Ar2 = A? and non-equivalent in the 

alternative N,N '-diarylhydrazides (2 or 5). This was found to be so (by 

nmr spectrascapyj Fn the two cases that we have studLed IS, Ar' = Ar' = 

Ar3 = CsH5 and 3, Ar' = C6H5; Ar* = Ar3 = p-NOrCsHb). 

In one case we have independently synthesised the N,N'-diarylhydraside 

2 (where Ar' = Ar' = Ar' = C6Hs). This hydraside is thermally stable at 

200' for 10 min, under which conditions the rearrangement of 1 to 3 is rapid. 

When heated at 170° for 90 s, rearrangement of 1 to 3 had only partially 

proceeded. Analysis of the partially rearranged mixture by thin-layer 

chromatography showed the presence of just two compounds, 1 and 3 

(Ar' = Ar' = Ar3 = CsHs). N,N'-Diphenylbenshydraside (2, Ar' = Ar2 = Ar3 = 

CcH5) was absent (within the limits of detection). Thus the N,N'-diaryl- 

hydraside 2 is not an intermediate in the thermal rearrangement of 1 to 3, 

aryl group migration to the terminal nitrogen occurring directly. 

The isomerisation of 1 to 3 (Ar' = Ar* = Ar3 = CsHs) may be carried 

out under much milder conditions than those required for the analogous 

Chapman rearrangement. Thus, for example, 

4 : 1 dioxan water at 95O is ca 5 min. 

tS for this hydrazonate in 

-- Thermal rearrangement in the 

absence of solvent also occurs at ca. - 100° less than that required for 

a similarly substituted imidoyl ether. These observations lend further 

support for the fact that rearrangement consists of aryl group migration 
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%aur-metiered transitian &a&5 a 

REFERENCES 

1. A. S. Shawali and H. M. Hassaneen, Tetrahedron Letters, 1299 (1972). 

2. K. d: vvybe~~ and 6: i. AYbwl’arid, 4.. Amer. C3km. Ssc. , _- ZXS t’LtW5j; ct 
R. M. Roberts and F. A. Hussein, J. Amer. Chem. Sot., E, 1950 (1960); 

B. C. Challis and A. D. Frenkel, J.C.S. Chem. Comm., 303 (1972). 

3. A. F. Hegarty, J. A. Kearney, K. P. Cashman and P. I;. Scoff, 

J.C.S. Chem. Comm., 689 (1971). 



3214 No. 31 

4. The m.p.s of these hydrazonates and rearranged products agree with 

literature' values. 

5. The hydrazonates were prepared from the corresponding hydrazonyl 

chlorides or bromides using the method previously described' or by 

direct reaction with the sodium salt of the phenol in benzene. 


