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Summary: N,N'-Diacylhydrazines rearrange under basic conditions to afford 
1,2-disubstituted succinamides. The rearrangement can be rationalized in 
terms of 13.3lsigmatropic shifts of biscarboxamide enolates. 

The 3,4-diaza-[3,31sigmatropic rearrangement is important in the 

fields of synthetic and mechanistic organic chemistry.' Both aromatic and 

aliphatic versions of 3,4-diaza-[3,3]-sigmatropic shifts are well known (1, 

2, X=H,C). An example of the former is the first step in the conversion 

of enylhydrazines to indole. An example of the latter is the acid- 

catalyzed rearrangement of bis(enyl)hydrazine, derived from cyclohexanone 

and N,N'-dimethylhydrazine. to a pyrrole derivative. 3 

Scheme 1 

Compared with the utility of carboxylic ester enolates in a wide 

variety of synthetic processes, applications of carboxamide enalates in 

synthetic reactions have been reported in a few cases, i.e., simple a- 

alkylation of carboxamides,4 and asymmetric synthesis of a-amino acids.5 

In the case of L3.3lsigmatropic rearrangement, ester enolates have been 

utilized for rearrangement of allylic ester to a-allylcarboxylic acid by 

Ireland and M~eller.~ From the viewpoint of preparing rearrangement pre- 

cursors, N,N'-diacylhydrazine dienolates (1, X=0-) seem to be widely 

applicable. 

We wish to report the facile anionic [3,3lsigmatropic rearrangement of 

N,N'-dialkyl-N,N'-diacylhydrazines (3) to afford the l,2-disubstituted 

N,N'-dialkylsuccinamides(4 and 51. 
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Treatment of N,N'-dimethyl-N,N'-diphenacetylhydrazine (3a) with 2.5 

eq. of IDA at O'C for 1 h and then at ZO'C for 1.5 h in THF gave two C-C 

products (4a and 5a) in 49% yields (three: erythro 4:1, and a C-0 product 

(6a) in a 19% yield. results on the substituent effects for R' and R* are 

listed in Table 1. The N~phenacetylhydradine derivatives (R'=Ph, 3a-39) 

rearranged smoothly to give C-C products (4 and 5) in 34-51 8 yields 

accompanied with C-C products (6). 

The presence of a phenyl group enhances the thermodynamic acidity of an 

adjacent proton by IO' over a simple alkane.' Similarly, a vinyl group 

and a sulfenyl group enhance the acidities of adjacent protons by 5 and 3 

pK units, respectively."' The yields of the C-C products seem to 

reflect the extent of stabilization by substituents n to carbonyl groups 

(3h-3j j . A substituent poorly stabilizing the a-carbanion caused a low 

yield of the C-C products (3kj.l' The structures of the C-C products (6) 

indicate that the oxygen atoms of acyl groups forming a less stable 

carbanion rearrange to the other enolates. 

The present rearrangement is applicable to a conversion of cyclic 

hydrazine diacylate to medium membered la&am. Treatment of hexahydro- 

pyridazine" bisphenylacetate (10) with 2.5 eq. of LDA at 5O'C for 3 h in 

THF gave two ?O-membered lactams (12 and 13) in 48 % yields (dl:meso 3:l). 

Similarly, 1112 rearranged to give ll-membered lactams in 64 % yields (14 

and 15 4:1). B"t, no rearranged product was obtained from tetrahydro- 

pyrazole bisphenylacetate (9). 

Scheme 3 
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This result is expected from the usual chair model for the cyclic six- 

centered transition state, Such as 16.13 The transition state from 9 

could be disadvantageous to L3.31 rearrangement because of the rigid 5- 

membered ring conformation. The stereochemistry of C-C products (three: 

erythro 3:1-6:l) is evidence for preferential formation of the Z,Z-enolates 

16 compared to E,Z-enolates. The assignment of the enolate stereo- 

chemistry is also consistent with a chairlike transition state, taking into 

account the steric effects in the two transition states. 

Although the product yields in these 3,4-diaza[3,31-rearrangements 

are moderate, the mild conditions and the ready availability of substrates 

suggest that carboxamide enolates will be useful in various synthetic 

applications. 
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