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ABSTRACT

Treatment of diethoxycarbonyl hydrazine derivatives with methyl bromoacetate/Cs2CO3/MeCN at 50 °C followed by heating to 80 °C resulted
in N-N′ bond cleavage to the corresponding carbamates.

Traditional methods that are used to cleave the N-N′ bond
in N,N′-alkyl(aryl), N,N′-monoacyl, diacyl, and triacyl de-
rivatives involve exposure of these compounds to classical
reduction conditions such as Raney nickel,1 Na/NH3,

2 Li/
NH3,

3 SmI2,
4 B2H6,

5 NiCl2·2H2O-LiDTBB (cat.),6 and
R3Si-H.7 Oxidative cleavage of the N-N′ bond has also
been reported,8 and there are also sporadic reports of
eliminative methods to rupture N-N′ bonds.9

During research directed toward the synthesis of some
marine alkaloids, we discovered two complementary methods

to cleave the N-N′ bond in hydrazine derivatives. Treatment
of 1 with t-BuOK/DMSO in the presence of fluorenyl
bromide9 resulted in 2, albeit in less than practical yields,
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Scheme 1.10 Presumably, this reaction proceeds by N-
alkylation followed by fluorenyl anion formation and elimi-
nation of N-Boc-fluorenylimine resulting in 2. We also
observed that treatment of 3 with MeI/Cs2CO3/MeCN or allyl
bromide/Cs2CO3/MeCN gave 4 in good yield. While the
latter reaction (3 f 4) is clearly much more efficient, the
former transformation (1 f 2) directly converts a dialkoxy-
carbonyl hydrazine derivative into a R-carbamoyl ketone,
which in general, would be more useful.

It was envisioned that alkylation of 5 with methyl
bromoacetate would give 6, which can undergo elimination
to give 7 and the known dehydroglycine derivative 8, Scheme
2.11 We anticipated that the very electrophilic imine 8 would

Scheme 2. Eliminative Pathway

Scheme 3. Conversion of N,N′-Diethoxycarbonyl Hydrazines into Carbamates
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react with the carbonate anion to give a water-soluble adduct
and be washed out in an aqueous workup.

The N,N′-diethoxycarbonyl hydrazines 9-18 (see the
Supporting Information for their synthesis and references)
were N-alkylated using methyl bromoacetate12 in dry MeCN
and Cs2CO3 at 50 °C to give 9a-13a and 16a-18a,
respectively, in the indicated yields, Scheme 3. In general,
it proved beneficial to isolate and purify these compounds
prior to the elimination step. In the case of compounds 14
and 15, the same alkylation was carried out at reflux (ca. 82
°C) and led directly to the elimination products 14b (97%)
and 15b (98%), respectively.

The adduct 9a and Cs2CO3 in dry MeCN was heated at
reflux for 18 h to give the carbamate 9b (91%). If water is
present in the reaction the elimination is very slow (ca. 15%

conversion in 72 h), and using either K2CO3 or Li2CO3 as
the base gave no reaction. When 9a was treated with Cs2CO3

in MeCN/D2O and heated at reflux for 18 h the recovered
starting material had the -NCH2CO2Me portion converted
into -NCD2CO2Me, thus providing evidence for a E1cB
mechanism for the reaction, the slow step being the breaking
of the N-N bond.13

In all of the reactions to form the carbamates we have not
detected the imine 8 or its hydrate.

The conversions of 11a f 11b, 12a f 12b, 13a f 13b,
and 17a f 17b are noteworthy since the use of reductive
reaction conditions to cleave the N-N bond would be
expected to result in competitive reduction of the enone,
styrene, and benzylic amine, respectively.

This method of cleaving the N-N′-bond has the potential
to find wide use in the conversion of hydrazines (and
derivatives) into amines (and derivatives) under mild non-
reducing reaction conditions.
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