1,2-Asymmetric induction in nucleophilic Michael addition reactions of amines
under microwave irradiation
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1,2-Asymmetric induction of up to 76% is observed in the reactions of several amines with the (3-substituted acrylic acid ester
(S)-1 containing a y-asymmetric carbon atom in the absence of solvent after 12 min microwave irradiation.

Th? deV§|OPment Qf methods .for preparmgmino acids and  Table 1 Chemical and optical yields of estersieémino acids$-8.
their derivatives which have biological activity dependent on
the stereochemistry of the isomers, is one of the most urgent

Reaction Diastereoisomer

. . -
problems in fine organic synthesis. Stereocontrolled Michael Time/min conditions ~ Y1¢1d (%) ratio (%)
addition of amines to the double bond off-unsaturated & 12 MW 79 88:12
carboxylic acids could be a convenient and cheap method far 12 MW 95 64:36
the solution of this chemical problem, which is simultaneously8 12 MW 28 85:15

associated with the selection of conditions for asymmetric
induction and control of stereochemistry at the newly formed It is shown in ref. 4 that the observeghstereoselectivity of
chiral centres. the conjugated addition of benzylamiBi¢o the methyl ester of

We have shown for the first time that microwave irradiationtrans(S)-2 depends on the reaction temperature: a diastereo-
(MW) can be successfully used to activate the reactions dsomeric excess afynisomer9 reaches a maximum (100%) at
amines with esters of crotonic addJnder these conditions, —50 °C and decreases to 80% when the temperature increases to
the chemical yields of target esters @faminobutyric acid 0°C and the reaction duration is 50 h.
reach 84%, the rate of their formation increases by several The published data on the stereoselectivity of the reactions
orders of magnitude, and the reaction duration is 10-25cfin ( of esters oftrans(S-1 and trans(S-2 with N-6 and C-
50 h in ref. 4). An insignificant stereoselectivity was observeducleophile$ performed under conditions different from those
when either the amine or the ester group contained a chiralitysed in the current work indicate that in these cases, the
source. In the reaction with methyl crotonate, the action of theredominant diastereoisomers havesyarconfiguration. For
a-ethylphenyl chiral centre of the amine through wvbonds  example, in the reaction with hydroxylamine (room temperature,
resulted in a weak asymmetric induction (diastereoisome?4 h, ZnCl, 79%), thesyn:anti ratio is 20:18 in the reaction
ratio 54:46); 1,5-asymmetric induction in the reactions ofwith nitromethane (temperature from —30 °C to 34 °C, 12—4 h,
achiral amines (piperidine, morpholine and benzylamine) withiTBAF, yield ca. 70%), thesyn:anti ratio varies from 19:1 to
secbutyl crotonate is completely absént. 7:17

In this work, we studied (under MW conditions) the
stereoselectivity of conjugated addition of amines to esters df The *HNMR spectra were recorded on a VXR-400 Varian
ana,B-unsaturated carboxylic acid with a stereogenic centre igPectrometer (400 MHz) in a CD(Holution at 28 °C using TMS as the
the y-position. The ethyl ester of-substituted acrylic acid |nterna! standard. Protons in thel NMR spectra are numbered as
trans(S-1,5 which is widely used as a starting object annngHOWS'

with the methyl ester ofrans-(S)-2 and which can easily be g ORZRlN o
obtained fromD-(+)-mannitol, was used as a substrate with 7 5N o N
a chiral source in various addition reactions at the double 0~/

4,6-8 i 1 Wi i . . .
bond: The .reaCt'on_s of the eStermns’,(S) 1 with amines . The reverse assignment of the signals of H-A and i$-Also possible.
3-5 were carried out in a commercial microwave oven (Funai The spectra of predominantly formed diastereoisomers are given.

MO 785 VT) in the absence of solvent for 12 min at a power of Forg, o: 1.25 (t, 3H, Me-1Jye.1 2 7-18 Hz), 1.33 (s, 3H, Me-7),
510 W and the temperature of the reaction mixture not higher.39 (s, 3H, Me-8), 2.45 (dd, 1H, H-3, 345 14.93Hz, Iy
than 60 °C. The reaction run was monitored by thin layel.20 Hz), 2.49 (dd, 1H, H'3J 5.5 14.93 Hz,J, 314 6.20 Hz), 3.14
chromatography on silica gel, and reaction products weréd, 1H, H-4,3,413= 443 = Jnans 6.20 Hz), 3.81 (dd, 1H, H-6,
isolated by column chromatography on silica gel using @.sn-6 840 Hz,Jy 6115 6.78 Hz), 3.99 (dd, 1H, H*6J,; ¢ 1.6 8.40 Hz,
heptane—ethyl acetate (2:1) mixture as the eluent. The chemicke ns 7-13 Hz), 4.13 (0, 2H, G2, Joy,2 e 7-18 Hz), 4.20 (ddd,
and optical yields of amino este#s8 are presented in Table 1. 1M H-5.J64166.78 HZ,Jyy 516 7.13 HZ, ;15414 6.20 Hz); R 1.8 (s,
The syn and trans-diastereoisomers d-amino esters-8  1H: NH): R:3.90 (s, 2H, Ch), 7.20-7.35 (m, 5H, Ph).
obtained were isolated as mixtures, and the analysis of theér':Olr 7,0: 1.31 (t, 3H, Me-Ihye.1 ciy.p 7.15 Hz), 1.34 (5, 3H, Me-7),

. - . - .4 H, Me- 2. 1H, H- 14.53 H
1IH NMR' spectra made it possible to determine the ratio o '32 ,_(é) 252 (ded8)iH 3333(:1(:“ 114-533|ﬁ|-23'5:;33-.442-379Z|"|ZJ)H-33F-|-240

diastereoisomers in amino esté+S. (dt, TH, H-4,31 4 s = Jaris 6.32 Hz, 4 g 8.79 Hz), 3.75 (dd, 1H,
H-6, Jyen.e 7-91Hz, Jyg 5 6.32Hz), 3.96 (t, 1H, H6 g 6=

A( A( A( =dhens 7-91Hz), 417 (dg, 1H, H-2)y,ph, 14.0Hz, Jyspes

o o 0, 7.15 Hz), 4.19 (dqg, 1H, H:23y 5 1.5 14.0 HZ,Jy 5 ye.1 7-15 Hz), 4.25

o © (dt, 1H, H-5,3; 5 116 = Iy 410 6.32 HZ,Jyy 5416 7.91 Hz); R+ R2: 1.38
RRNH,_ + (m, 2H), 1.48 (m, 4H), 2.48 (m, 4H).
For8, 6: 1.25 (t, 3H, Me-1Jye4 cnp 7-19 HZ), 1.30 (s, 3H, Me-7),
35 251 251 Me-1,CH-2
\I RR'N RRNY 1.37 (s, 3H, Me-8), 2.41 (dd, 1H, H-3y5,5 15.16 HZ, Jygps
ROOC ROOC ROOC 5.19 Hz), 2.52 (dd, 1H, H:33,,5 115 15.16 HZ,J, 5 1., 6.29 Hz), 2.84
(ddd, 1H, H-4.05 4 1135.19, 4 15 6.29 HZ Iy 4 110 5.10 Hz), 3.76 (dd,

trans(9-1.2 syné-9 ant-6-9 1H, H-6, 3615 7.39 Hz, 3y g rs 6.61 Hz), 3.90 (dd, 1H, H:B,y g 16
1 R=Et 36 R=Et R=H, Re= CH,Ph 7.39 Hz, 3115 115 6.61 Hz), 4.08 (dt, 1H, H-Bly5 11 6= s g 6.61 Hz,
2 R=Me 47 R=Et (R +R) = —(CHy)e Insna 510 Hz), 412 (q, 2H, CFR, Jopy oo 7.19 Hz); R: 1.89 (s,

58 R = Et, R = H, Rz = (9-CH(Me)Ph 1H, NH); Re: 1.33 (d, 3H, Me)ye_cy 6.7 Hz), 3.88 (g, 1H, CHly e
9 R=Me, R =H, R = CH,Ph 6.7 Hz), 7.20-7.35 (m, 5H, Ph).
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suggests that in the variant of the Michael reaction used, MWIOPO RF (grant no. 01.0170f from the Interuniversity Science
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