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Résumé: La substitution nucléophile de I (E)-o-{bromométhyléne)glutarate de diméthyle par des amines
conduit, avec de bons rendements, a la formation: des énamines correspondantes dont la
stéréochimie a été déterminée par RMN.

Abstract: Nucleophilic subtitution of bromine by amines on (E}-a-(Bromomethylene)glutaric acid ester

leads to the corresponding enamines in high yields. Stereochemistry of the corresponding

products is determined .

Diversely substituted §-amino-o,f-unsaturated acid derivatives of typé H are useful intermediates in organic
synthesis {1-13). They are mostly prepared by the substitution of a vinylic halogen by an amine on type 1 molecules’

(scheme 1).
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Scheme 1

Other methods involve the preparation of enamines from p-ketoesters {14,15), the reaction of B-bromoesters
on nitriles (16) or their synthesis from thicamides amn.

It has been shown that the mechanism and the stereochemistry of the substitution reaction depend on the
nature of the withdrawing groups and the configuration of the p-halogenovinylic compounds 1, on the nucleophilicity
of the amine and the conditions of the reactions (18-23).

Among the preparation of polyfonctionalized enamines, we wish to report here the synthesis of a new class
of dimethy! a-(aminomethylene)glutaric acid esters V which can be efficiently carried out by reaction of primary and
secondary amines on the (E)-brominated derivative IV (recently obtained by regio and- stereoselective
dehydrobromination of III) (24) in HMPT {scheme 2).
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Treatment of the halovinylic diester (E)-IV by secondary amines (pyrrolidine, morpholine and
diethylamine) gives exclusively the corresponding enamines V(f-h) with retention of configuration, while in the
presence of primary amine (r-propyl, n-butyl, isobutyl, cyclohexyl and benzylamine}, the substitution leads to the
formation of a mixture of (E+Z) enamines V{a-e), the proportions of which depend on the bulk of amines (table 1).

Table |
Amine Reaction Bp°C Yield Enamine
Ry R2 time(h} mmHg % V% (E+ 1)
n-CaH7 H 36 122/0.35 91 a 35 65
n-CqHg H 24 - 89 b 40 60
i-C4Hg H 36 120/0.3 87 c 50 50
o-CgH1y H 12 - 82 d 60 40
CgHs-CHa H 12 - 87 e 75 25
CzHs CoHs ki 130/0.3 7 § 100
{CHp)4- 3 - 73 i 100
«{CHz)3-0-(CH2)a- 5 F:42-43°C 9t h 100 @

Structures of enamines (E)-V{a-h} and (Z)-V(a-e) are determined according to their characteristic spectral
data (26, 27) (1ables 2 and 3).

Table 2
4 5 6 7
192
Enamines V(a-h): R'R N‘Lg %/CHchchOMG
-1 1 ==
IR v {(cm™ '} and NMR 'H(CDCiy/TMS), 8(ppm), J(Hz) H,I e T
2 A
_ - 1 7 4 5 sH? 1 g2
vV v(C=CH(C=0) 8H! and §H 8H4 and GH @ @) RL, R
16351685  3.66, 3.72 (25, 6H)  2.30, 2.40 (Zs, 4H) 6.63 7.26 0.93 (1, 7Hz, 3H) ; 1.5
1730 {d, 13Hz) (d, 14Hz) (sx, THz, 2H) ; 3.1 (m,
2H) ; 7.8 (br,NH)
p 16451675 3.56,3.63 (25, 6H) 233,240 (25, 4H) 6.56 7.20 0.93 (1, THz, 3 ; 1.1-
1730 @, 13Hz) (4, 14Hz) 1.7 (m. 4H); 3.1{m, 2H}
+ 7.8 (br, NH)
163011670 3.56, 2.64 (25, 6H) 234, 2.43 (25, 4H) 6.57 7.26 0.92 (d, THz, 6H) ; 1.67
c 1730 (d, 12Hz) (d, 14Hz) (m, 1H) ; 2.9 (1, 7Hz,
. 2H) ; 7.9 (br, NHD
1635/1670 3,56, 3.63 (25, 6H)  2.36, 2.43 (Zs, 4H) 6.70 740
d 1730 (d, 1387) (4, 13Hz) 1-20m 11D 5 7.8(br,NH)
1645/1675  3.57,3.63 (25, 6H)  2.24, 2.30 (2s, 41D 6.66 7.29 4.26 (d, THz, 2H) ; 7.23
€ 1730 (d. 14Hz) (4, 14Hz) (m, SH); .1 (br, NH)
162571675 3.60, (s, 6H) 2,43 (m, 4H) 1.2 (¢, 7Hz, 6H) ; 3.3 (q.
f 1730 - TI6(s}  THzZ 4H)
1665/1680 3.61, {1s, 6H) 2.50 {m, 4H) 1.93 (m, 4H) : 3.5 (1,
g 1730 - TAHS)  7Hg, 41
162511680 1.66, (15, 6H 56 (m, 4H
b v (s, 61 236 (m. 41D - 7.23()  3.40(m, 41D ; 3.7(m, 41D
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Table 3
. 4 5 6 7
Enamines V¥(a-h}: RPN, g 3 CH,CH,COOMe
NMRC(CDCI/TMS), S(ppm) C=C '
W Ncoome
2 9
v | c1]cr]ca]c3s]calcs]celcsl Rj, Ry
. X . . . 5 .4 8.4
a(E) 51.6 50.7 174.1 95.8 358 20.1 170 14 507, 24.9, 11.5
VA 51.3 50.3 175.6 1.7 336 26.1 169.7 152.5
E) 51.5 50.6 174.9 95.8 354 20,0 1706 148.6 48.7, 48.3
b 19.7, 13.7
(Z) 51.2 50.3 175.5 91.5 33.5 26,0 169.8 1526
. E) 51.5 50.6 174.0 95.6 35.4 20.0 170.5 148.9 56.6, 30.1, 19.7
4] 51.1 50.2 175.5 91.2 33.4 26.0 169.7 152.9
(E} 51.5 50.5 174.0 95.9 35.0 20.0 170.4 146.6 56.5, 34.4, 24.7
d 24.5, 245 245
(Z) 51.2 50.2 175.4 91.5 329 26,1 169.5 150.6
(E) 51.4 50.6 173.9 97.1 153 20.0 170.3 148.2 52.0, 128.7, 128.2
e, . 127.9, 1274
(Z) 51.2 50.4 1753 92.9 3313 25.9 169.4 152.0 127.1, 127.0
f(E) 513 50.9 173.8 94.3 353 21.3 170.9 147.2 47.5, 14.6
g (E) 51.3 50.8 1734 955 359 213 1704 1460 51.3, 254
h (E) 51.4 51,1 173.4 97.2 34.6 21.5 170.5 147.9 50,8, 66,7

Experimental

Dimethyl a-(bromomethylene}glutaric acid ester (E)-IV usced in the enamines synthesis V{a-h} was
prepared according to references (24, 25).

The amines and the carbon tetrachloride were distilled before use. The progress and the end of the
substitution reaction were controlled by GLC (Intersmat 20 M chromatograph using 3mx3mm column packed with
10% SE30). The yields of enamines were calculated on the basis of pure distilled V(a,c,f) or purified on silica gel
V(b,d,e,g,h) products.

Infrared spectra were recorded on a Perkin-Elmer 257 infrared spectrophotometer as liquid films in CHCl3
solution, 'H and 13C NMR specira were recorded respectively on a JEOL C-HL-60 MHz and a JEOL FX - 90MHz
spectrophotometers in CDCl3 solution, with TMS as the internal standard .

General procedure

To a refluxed solution of (E)-dimethyl-u-(bromomethylene)glutaric acid ester I'V (10 mmol) in 30 ml of
carbon tetrachloride, the amine (40 mmol) was added dropwise over 30 minutes. The precipitate was filtered and the
filtrate was poured into brine. The aqueous layer was extracted with methylene chloride (3x10mI) and the combined
organic extracts were dried over MgSO4. The oily residue obtained after evaporation of solvents in vacuo was taken
up in dry ether and filtered again. Removal of ether led to a crude material which was purified by distiflation under
reduced pressure or by chromatography on silica gel (CH2Clp-ether 60:40).
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