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The preparation of B-amino acid derivatives is frequently com-
plicated by the tendency of the reaction product to decompose
to a «,B-unsaturated system'. B-Amino esters have been ob-
tained by addition of amines to « ,8-unsaturated esters®*; how-
ever, this method is disadvantageous when aromatic amines are
used since their low basicity only allows the addition reaction to
take place in the presence of acid catalysts and at relatively high
temperatures®. A second disadvantage is the reversible character
of the addition process under the reaction conditions employed*
which explains the utility of amines as catalysts in the cis-rrans-
isomerization of electrophilic olefins”.

The aminomercuration-demercuration of unsaturated com-
pounds constitutes an interesting method of amination of olefins
and is specially useful for the synthesis of nitrogen-containing
heterocycles®. It is also known that the methoxymercuration of
acrylic esters gives mainly a-mercurated products and, in some
instances, those resulting from B-mercuration’. These observa-
tions suggest that the arylaminomercuration-demercuration of
«,B-unsaturated esters might serve as a convenient source of -
amino esters.

When different «,3-unsaturated esters 1 were allowed to react
with aromatic amines 2% in the presence of mercury(Il) acetate
in tetrahydrofuran, the corresponding a-mercurated B-amino
esters 3 were obtained (Table 1).
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The structure of 3 is supported by the formation of B-amino esters 4
(R'=R*=H) by sodium borohydride reduction in alkaline media’. It
also correlates with the expected product resulting from the amine attack
to the most electron-deficient carbon atom in the intermediate mercurin-

wum ion'".

Reduction and deaminomercuration are always competitive
processes in the treatment of aminomercurials with sodium boro-
hydride. In this study, we have found that, when a conjugate or
hyperconjugate olefin (R' and R?+ H) is produced by the deam-
inomercuration pathway, only this type of reaction occurs and,
hence, the starting reagents 1 and 2 are regenerated' (mercurials
3e-h: sce Table 2). However, the reduction pathway greatly pre-
dominates when R'=R?=H, and B-amino esters 4 are obtained
in good yield"'.

The use of weakly basic anilines does not lead to the expected -
amino esters 4. For instance, the mercuration of methyl acrylate
(1; R'=R*=H, R*=CH,) with p-nitroaniline (2; Ar=4-
0,N —~C,H,, R*=H) does not proceed, at least in the reaction
conditions explored [different mercury(Il) salts and tempera-
tures]: the mercuration with methyl p-aminobenzoate takes
place with good yield to give 3i but the reduction fails and only
the deaminomercuration compounds 1 and 2 are produced in
the reduction process.

LR. and '"H-N.M.R. spectra were recorded on a Pye-Unicam SP-1000
and a Varian EM-390 instrument, respectively.

Methy! 2-Acetoxymercurio-3-phenylaminopropanoate (3a): Typical Pro-
cedure:

To a well stirred solution of aniline (12.0 ml, 125 mmol) in tetrahydrofu-
ran (50 m]), methyl acrylate (2.7 ml, 25 mmol) and mercury(Il) acetate
(8.0 g. 25 mmol) are added. After 5 h, the solvent is removed under re-
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Table 1. Mercurated S-Amino Esters 3a-i
Prod- R! R? R? R* Ar Reaction  m.p. Yield  Molecular formula*
uct time [h] [cre [%]®
3a H H CH; H C¢Hs 5 oil 96 CiHisHgNO,  (437.8)
3b H H CH; H 4-Cl—-C.H, 21 126-129° 94 Ci>H,,ClHgNO, (472.3)
3c H H CH; H 4-H;C - CH, 20 135-1387 (dec.) 94 Ci3H(;HgNO, (451.9)
3dq H H CH; CH; C.H; 15 oil 90 Ci:H,;HgNO,  (451.9)
3e H CH; CH; H CeHs 5 140° (dec.) 78 Ci;:H,;HgNO, (451.9)
3f cis-COOCH, H CH, H CyHs 1 136-138° 90 CisHyHgNO, (495.9)
3 trans-COOC;H; M CH, H CoHs 1 140-142° 74 CioHy HgNO,  (523.9)
3!| CqH; H CH; H C¢Hs 50 144-145° 89 CisHyHgNO, (513.9)
3i H H CH; H 4-H,COOC—--CyH, 20 260-263° (dec.) 78 CiH;HgNO,  (495.9)

" Not corrected; compounds could not be recrystallized.
" Yield based on 1.
° Satisfaciory microanalyses obtained: N +0.18, Hg +0.36.

; . . S .
¢ Structure of 3e is only tentative since the «-amino-g-mercurated compound cannot ruled out.
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Table 2. N-Aryl-g-amino Esters 4a-d from Mercurials 3 (R!, R?=H, R*=CHa)

Prod- R* Ar Yield m.p. [“C]® (Lit. m.p.) Molecular formula®
nct [%]* 0.001 torr (hexane/CHCl;)

da H CeHs 47 108--110° 37-38° (37.5-38.59) " C,oH;3NO, (179.2)
4b H 4-Cl--CiHy 37 128-130° 56-57° CoH,CINO, (213.7)
de H 4-H,C-—CeHy 39 119-123° 59-61° (60-61°)" C,HsNO, (193.2)
4d CH; C¢Hs 45 70-74° - C,1H;sNO, (193.2)

* Yield based on 3.
" Not corrected.
¢ Satisfactory microanalyses obtained: C +0.12, H +0.08, N +0.07.

duced pressure (15 and then 0.001 torr) to afford a brown oil; yield: 10.5 g
(96%6).

C.HsHgNO, cale. N 320 Hg45.82

(437.8) found 3.16 45.75

LR. (film): »=3400, 3020, 2980, 1710, 1610, 1600, 1500, 1440, 1380, 1200,
770, 700 cm ', The LR. spectra of 3b-h are similar.

Methyl 3-Phenylaminopropancate (4a); Typical Procedure:

To a well stirred solution of methyl 2-acetoxymercurio-3-phenylamino-
propanoate (3a; 21.9 g, 50 mmol) in aniline (24 ml, 250 mmol). tetrahy-
drofuran (100 ml), and 0.5 normal agqueous sodium hydroxide solution
(50 ml), a solution of sodium horohyvdride (3.8 g, 100 mmol) in 2.5 nor-
mal aqueous sodium hydroxide solution (20 ml) is added. After 15 h. the
reaction mixture is extracted with ether (3 x 30 ml), the organic layer is
washed with water (50 ml). and dried with anhydrous sodium sulfate.
Mercury(0) is obtained; yield: 8.4 g (84%). Solvents are removed under
reduced pressure (15 and then 0.001 torr) and the resulting oily residue is
distilled at 108-1107C/0.001 torr to give a yellow oil [yield: 4.0 g (56%)]
that is recrystallized from hexane/chloroform; m.p. 37-38 “C.
CoHi:NO; C67.02 H731 N7.81

(179.2) 67.14 7.38 7.74

L.R. (nujol): »= 3400 (NH); 3020, 1600, 1500, 770, 700 (Ar); 1730 (C - O);
1210 ¢cm ' (C-—-0).

"H-N.MR. (CCLyy: $=2.45 (t, 2H, J =6 Hz), 3.35 (1, 2H, J=6 Hz); 3.65
(s, 3H); 3.95 (br. s, 1 H); 6.9 ppm (m, SH).

The L.R. and 'H-N.M.R. spectra of compounds 4b-d are similar and in
accord with the structures given.
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