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In view of the fact that BH3'TBF is not readily available in all

laboratories, we sought to develop a simpler procedure for the reduction of

1|
~CH~-CH-NHOH

nitroalkenes to hydroxylamines.1 Initial experiments employing ome molar
I tauT |1 -
-C=C-NO, —2L3221> {-CH~C=N-0-BH3 M %i—gggv
« N2

11— O

equivalent of in situ generated BH3 in THF were slow a

nd complete

consumption of nitroalkene required 24 hrs, However, use of excess hydride

TABLE. Hydroxylamines from a,f-Unsaturated Nitroalkenes

a. Products exhibited physical and spectral properties1
assigned structures. b. Isolated and unoptimized yields;
parentheses were obtained using BH3;'THF solution (2.5M in
Melting points are uncorrected.
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resulted in a rapid reaction (1 hr),. Fortunately the hydroxylamine

precursor was stable under these conditions and no reduction to the

2

corresponding amine” was observed. The reduction is carried out by simply

adding a,B-unsaturated nitroalkene to a stirred susp:nsion of boron

trifluoride etherate and sodium borohydride in THF at room temperature. In

1

contrast to the previously reported borane reduction,” no suiden exothermic

reaction is observed and good yields of pure hydroxylamines are obtained
(Table).

EXPERTMENTAL SECTION
All glassware was thoroughly dried in an oven and co led under dry nitrogen
before use. THF was dried over CaH,, distilled rom LiAlH, and stored
under dry nitrogen., Commercial reagents, BFS-EtZO. l-nitro-l-cyclohexene
and B-nitrostyrene (Aldrich) were used as received. Other nitro compounds

were prepared via published procedure.

Synthesis of N-(Hydroxyphenyl)ethylamine. General Procedure.— A flame-—

dried, nitrogen—-flushed, 100 ml flask, equipped with a septum inlet,
magnetic stirring bar and reflux condenser was cooled to 0°. Sodium
borohydride (6.3 mmol, 0.24 g) was placed in the flask followed by
sequential addition of THF (10 ml) and BF3-Et,0 (8 mmol, 1 ml) at 0°,
After the addition, the ice bath was removed and the contents were stirred
at room temperature for 20 min. The solution of B-nitrostyreme in THF (2
mmol, 0.3 g in 5 ml THF) was then injected dropwise into the reaction flask
via a syringe. The reaction was allowed to proceed at room temperature for
1 hr and quenched by the careful addition of ice (5 g). Most of the THF
was removed on a rotary evaporator, the reaction mixture acidified (IN HC1,
20 m1) and then heated at 80-90° (oil bath) for 2 hrs., After cooling to
room temperature, the acidic layer was washed with ether (2x20 ml) and then
the hydroxylamine liberated yvia the addition of agueous sodium hydroxide.
Solid sodium chloride was asdded and the product extracted into ether (3x25§

ml). The combined ethereal extracts were dried over anhydrous M3804 and the

255



11: 20 27 January 2011

Downl oaded At:

VOLUME 17, No. L-5 (1985) OPPI BRIEFS

solvent removed wunder reduced pressure to yield 0.22 g (79%) of N-
hydroxylphenylethylamine. The product exhibited physical properties and
spectral characteristics1 in accord with an authentic sample.
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The disclosure of biological activity of cimetidine (§)1 has prompted
renewed activity in guanidine chemistry. Several authors attempted to
discover new, potentially active guanidine derivatives derived mainly from
dimethyl N-cyanoimidodithiocarbonate (3);2_4 thus N~cyano-N’~(2-haloethyl)-
S-methyl isothioureas were prepared. The goal of our work was to find a
convenient way to obtain N-cyano-N’-(2-chlorcethyl)-N"-methyl guanidine
(4a), which is the key intermediate in the synthesis of cimetidine.>
An attempt to obtain 4a from tbe relatively slow reaction of

methylamine with N-cyano-N'-(2-chloroethyl)—S-methyl isothiourea afforded a
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