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Abstract. The synthesis of chiral aminoalcohols 4 derived from (S)-tryptophan is described, by
reaction of the protected amino acid 3 with various Grignard reagents. The aminoalcohols were
transformed into the corresponding oxazolidin-2-ones 2 and acylated with 2-butenoyl chloride and
2-hexenoyl chloride, affording the imides Sa-e. The conformational analysis of both the
oxazolidin-2-ones 2 and the Michael acceptors § was performed by means of 1H NMR, NOEDIF
experiments and semiempirical AM1 calculations.

Recently the potential utility of homochiral vicinal amino alcohols in asymmetric synthesis has been
extensively demonstrated. B-Amino alcohols are useful in various enantioselective syntheses for the preparation
of chiral building blocks and valuable auxiliaries.! Furthermore 1,3,2-chiral oxazaborolidines can be easily
obtained by reaction of B-amino alcohols or @-amino acids with boron derivatives, such as BH3.THF or
boronic acids and have recently gained prominence as catalyst for a variety of enantioselective reactions, such as
enantioselective Diels-Alder reaction and reduction of carbonyl compounds.2 As the three-dimensional
arrangement of the catalyst is peculiar for the reaction stereoselectivity, several 1,2,3-oxazaborolidines
containing the indolyl moiety have been designed.3

Moreover amino alcohols are precursors of oxazolidin-2-ones, which have extensive use in the
diastereomeric induction for the carbon-carbon or carbon-heteroatom bond formation in reactions such as aldol
condensation,4 alkylation and 1,4-asymmetric induction.5 As the steric hindrance of the substituents at C4 and
Cs is crucial for the diastereoselectivity of the reaction, good results have been obtained with bulky groups at
Cs.

In the last few years we have become interested in the use and preparation of chiral auxiliaries, and their
use in the asymmetric conjugate addition to &,B-unsaturated carbonyl compounds for the synthesis of optically
active B-substituted carbonyl compounds.6 The origin of diastereoselection has in a rapidly increasing number
of cases being attributed to a through-space intramolecular interaction between 7 electron system, that leads to
compact structures that present only one sterically available face to their reaction partners. This phenomenon has
been called =-stacking effect 7 and has been envisaged in the presence of naphthyl or indolyl moieties in the
proximity of the reaction centres. Those electron-rich substituents hinder one face of the system, producing high
diastereoselection.
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Here we describe the synthesis of new oxazolidin-2-ones 2 containing the indolylmethyl moiety at C4
and various alkyl substituents at Cs, as useful chiral auxiliary for diastereoselective conjugate additions.8 In the
preparation of oxazolidin-2-ones 2, our hypothesis is that the different substituents at Cs affect the validity of
the chiral auxiliary, being responsible for different conformations of the indolyl moiety. We initially prepared the
oxazolidin-2-one 2a, with no substituents at Cs (Scheme 1), by reduction of (S)-tryptophan with diborane to
(8)-tryptophanol, followed by reaction with diethyl carbonate, according to the Evans procedure for the
synthesis and cyclisation of (S)-phenylalanilol.9

hit
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Scheme 1 1 2a

To synthesise the 4-indolylmethyl-5,5-dialkyl-oxazolidin-2-ones 2b-d, the N-protected amino ester 3
was treated with various Grignard reagents in THF (Scheme 2). The reaction was efficient with diverse alkyl
reagents but any attempt of utilising i-PrMgBr did not afford the corresponding amino alcohol. So the (8)-1,1-
dialkyl-2-N-BOC-3-indolyl-propanols 4b-d were obtained by reaction of 3 with 4 equivalents of MeMgCl, n-
PrMgCl and n-BuMgCl respectively in dry THF at room temperature for 4 hours with 78-82% yield. The amino
alcohols 4b-d were then transformed with good yield into the corresponding oxazolidin-2-ones 2b-d, by
reaction with 1 equivalent of LIHMDS in THF for 3 hours at reflux.
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Scheme 2 4b-d 2b-d

The preferential conformation assumed by the indolylmethyl moiety at C4 of the oxazolidin-2-ones 2a-d
was analysed by means of IH NMR (Table 1) and semiempirical AM1 calculations 10 (Figures 1 and 2).

Table 1. 'H NMR Most Representative Data for Oxazolidin-2-ones 2a-2d.

Compound 0Ha 3Hb SHc JHa-Hb (Hz) JHa Hc (Hz) JHb-Hc(Hz)
2a 4.19 (m) 3.02 (m) - - -
2b 381(dd)  2.84(dd) 2.9 (dd) 10.9 3.4 14.1
2¢ 385(dd)  2.86 (dd)  3.01 (dd) 10.9 2.0 12.6

2d 3.85 (dd) 2.86 (dd) 3.01 (dd) 11.4 2.9 14.1
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From the 1H NMR analysis, no preferential conformation can be ascertained for the indolylmethyl
moiety of the oxazolidin-2-one 2a. In agreement, the energies of the three possible staggered conformations A,
B and C have very similar energies (Figure 1). The energies have been calculated by means of semiempirical

AMI1 calculations, 10
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Figure 1 H, Ind Ind<_JH, H, H,
H, H, H,
A B c

AHy = -3044 3 Kcal/mol AHf=-3043.1 Kcal/mol AHs = -3043.1 Kcal/mol

On the other hand for oxazolidin-2-ones 2b-d, hydrogens H,, Hy, and He form an ABX system with

three coupling constants, JHa Hp. JHa He, and JHa Hb. typical of a staggered conformation. The semiempirical
AMI calculations 10 performed on the two staggered conformations D and E of 2d, in agreement with the
coupling constants of the ABX system (Figure 2), show that the conformation D is 6.3 Kcal/mol more stable

than the conformation E, thus showing the effect of two substituents at Cs.

He Nu {NH
Bu Bu
Figure 2 H. Ind Ind H,
H, H,
D E
AHy = -5287.4 Kcal/mol AHg = -5281.1 Kcal/mol

The oxazolidin-2-ones 2a-d were then transformed into the Michael acceptors 5a-e by treatment of the
heterocycles with LIHMDS followed by addition of but-2-enoyl chloride or hex-2-enoy! chloride in THF at 0 °C

for 1 hour.
R
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The analysis of the IH NMR signals of H,, Hp, and Hc of imides 5 shows that the signals of hydrogens
Ha, Hp and H varies as a function of R and of the deuterated solvent (Table 2).
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Table 2. IH NMR Most Representative Data for Imides 5a-5e.

Entry Compound Solvent OHa SHb SHc J?ﬁ'gb Jlgﬁ‘zlslc J}gﬁ'gc

1 Sa CDCl3 4.83 (m) 2.94 (dd) 3.49 (dd) 9.9 3.3 14.1
2 5b CDClz  4.66 (dd) 3.14 (dd) 3.29 (dd) 9.9 2.7 14.8
3 5b CeDs 4.57 (dd) 2.83 (dd) 3.25 (dd) 10.0 2.6 14.3
4 Sc CDCl;  4.76 (dd) 3.22 (m) 7.1 5.3 -
5 sd CDCly 4.78 (1) 3.23 (d) 6.2 6.2 -
6 5d CeDs 4.90 (dd) 3.04 (dd) 3.22 (dd) 9.2 2.8 15.0
7 Se CDCl3 4.76 (1) 3.22 (d) 6.3 6.3 -

Indeed prochiral hydrogens Hp and H show peculiar behaviour on going from 5a to Se, when the 1H
NMR spectrum is recorded in CDCl3. While in Sa and 5b they appear as two doublets of doublets with
different coupling constants with Hp, in the more hindered 5d and Se Hy, and H appear as a single doublet. In
order to evaluate this behaviour, we have recorded the 1H NMR spectra of 5b and 5d also in CgDg. While the
ABX system of 5b has the same arrangement in CDClj3 (entry 2) and C¢Dg (entry 3), 5d shows a different
pattern in the two solvents (entries 5 and 6), so that the presence of a doublet which accounts for both Hy and
H¢ in CDCl3 can be attributed to the casual superimposition of the Hp and Hc chemical shift. The energies of the
three staggered conformations F, G and H and of the eclipsed conformation I of 2d were calculated with
semiempirical AM1 calculations 10 (Figure 3) and disclosed that the staggered conformation F is the most
stable. The other two possible eclipsed conformations are not minima.
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AHg = -6251.5 Kcal/mol AHj = -6247.3 Kcal/mol AHg = -6249.6 Kcal/mol AHg = -6243.6 Kcal/mol
Figure 3
NOE difference experiments were performed on imides 5a, 5b and 5d (Figure 4), to confirm the above

conformational analysis and to examine the orientation of the indolyl group with respect to the oxazolidin-2-one
ring.

Figure 4
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The NOE difference experiments performed on Sa confirm the staggered conformation of the C4-Cq'
bond and let us presume that the indolyl group lies preferentially almost perpendicular to the oxazolidin-2-one
group, remote from the o,B-unsaturated system. Thus a very low diastereomeric ratio in the 1,4-addition
reaction can be foreseen. The results of NOE difference experiments performed on imide 5b show a slightly
different situation. The staggered conformation of the C4-C4' bond is similar to 5a, but in this case the indolyl
group is almost parallel to the oxazolidin-2-one system. Finally the results of the NOE difference experiments
performed on 5d suggest that the C4-C4 bond lies in a preferential staggered conformation with the indolyl
group vicinal to the o,B-unsaturated system. Furthermore an orientation of the indolyl group with the 6-
membered ring under the oxazolidin-2-one plane is depicted, owing to the high NOE effect between Ha and Hy.

In conclusion we propose the conformations shown in Figure 4 for Sa, 5b and 5d, which show that
different substituents at Cs strongly affect the conformation of the indolylmethyl moiety, which is more pushed
towards the acyl residue at N3 by more hindered substituents at Cs. These results lead us to predict an increase
in the diastereoselectivity from 5a to Se, when an addition reaction will be performed on the o,3-unsaturated
system.

EXPERIMENTAL SECTION

General Methods. !H NMR and 13C NMR spectra were recorded at 300 MHz and 75 MHz, respectively.
Chemical shifts are reported in ppm relative to the solvent peak of CHCI3, defined to be d 7.27. Infrared spectra
were recorded with an FT-IR spectrometer. NOE values were obtained by 1-0 steady state difference
experiments. Melting points were determined in open capillaries and are uncorrected. Flash chromatography
was performed with Merck silica gel 60 (230-400 mesh). THF was distilled from sodium benzophenone ketyl.
Dichloromethane was distilled from P205. MeMgCl was purchased as 2M solution in THF, while n-PrMgCl
and n-BuMgCl were purchased as 2M solutions in diethyl ether.
(S)-2-Amino-3-(1H-indol-3-yl)-propan-1-o0l (1)

BF3.0Et; (66.7 mmol, 6.15 mL) was added dropwise at rt to a stirring solution of L-tryptophan (50
mmol, 10.2 g) in anhydrous THF (45 mL). The mixture was refluxed for 2 h, then a solution of BH3.DMS
(2M solution in diethyl ether, 57.5 mmol, 28.8 mL) was added for a period of 20 min and the solution was
refluxed for an additional 6 h. A 1:1 mixture of H2O/THF (6.2 mL) and 5M NaOH (37.5 mL) were added and
the mixture was refluxed for 12 h. The THF was removed under reduced pressure, then the aqueous layer was
extracted three times with CH,Cl,. The combined organic layer was dried over NazSQ4, concentrated and the
residue was crystallized from ethyl acetate (73 % yield, 36.5 mmol, 6.94 g). IR (nujol) 3300, 1600 cm-!; 1H
NMR (CDCl3) § 2.40 (bs, 3H, NH, + OH) 2.67 (dd, 1H, J=8.5 Hz, }J=14.3 Hz, CHHOH), 2.88 (dd, 1H,
J=4.8 Hz, J=14.3 Hz, CHHOH), 3.23 (m, 1H, CHNH3), 3.40 (dd, 1H, J=7.3 Hz, J=10.7 Hz, CHH-Ind),
3.68 (dd, 1H, J=3.8 Hz, J=10.7 Hz, CHH-Ind), 6.94 (s, 1H, Ind), 7.11 (t, 1H, I=7.5 Hz, Ind), 7.19 (t, 1H,
J=7.5 Hz, Ind), 7.34 (d, 1H, J=7.5 Hz, Ind), 7.59 (d, 1H, J=7.5 Hz), 8.60 (bs, 1H, NH ); 13C NMR
(CDCI3) 8 29.9, 52.9, 66.3, 111.2, 112.2, 118.8, 119.2, 121.9, 122.7, 127.5, 136.4; [e]p2? -21.0 (c 1.58,
MeOH), lit.11 [a]p -19.0 (¢ 1.0, MeOH); mp 83-84 °C, lit.11 84-85 °C. Anal. Caled. for C11H14N20: C, 69.4;
H, 7.4; N, 14.7. Found: C, 69.3; H, 7.5; N, 14.7.

(S)-4-(1H-Indol-3-ylmethyl)-oxazolidin-2-one (2a)

A stirring solution of aminoalcohol (1) (26.65 mmol, 5.07 g) and K2CO3 (2.65 mmol, 0.37 g) in
diethyl carbonate (55.3 mmol, 6.7 mL) was heated at 135 °C for 3 h in a round bottomed flask equipped with a
Vigreux condenser. A mixture of ethanol and diethyl carbonate was distilled and the reaction was monitored by
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TLC. When the reaction was complete, the mixture was cooled in an ice bath and the product (2a) was
crystallized and filtered off (81% yield, 21.6 mmol, 4.67 g). IR (film) 3400, 3290, 1750, 1710 cm"1; 1H NMR
(CDCl3) & 3.02 (m, 2H, CH3-Ind), 4.19 (m, 2H, CHN + CHHCHOCO), 4.49 (m, 1H, CHHOCO), 5.34 (s,
1H, NH), 7.08 (s, lH, Ind), 7.15 (t, 1H, J=7.5 Hz, Ind), 7.24 (t, 1H, J=7.5 Hz, Ind), 7.40 (d, 1H, J=7.5
Hz, Ind), 7.56 (d, 1H, J=7.5 Hz, Ind), 8.24 (bs, 1H, NH); 13C NMR (CDCI3) 3 31.3, 52.8, 69.9, 110.0,
111.5, 118.2, 119.7, 122.4, 122.8, 127.0, 136.3, 159.5; [a]p20 +6.4 (c 1.0, MeOH); mp 145-146 °C. Anal.
Calcd. for C12H12N202: C, 66.6; H, 5.6; N, 13.0. Found: C, 66.8; H, 5.7; N, 13.1.
N-t-butyloxycarbonyl-L-tryptophan methyl ester (3)

SOCI3 (40 mmol, 2.9 mL) was added dropwise to anhydrous MeOH (60 mL) at -15 °C and the mixture
was stirred for 1 hour at -15 °C. Then solid tryptophan (20 mmol, 4.1 g) was added in one portion and the
mixture was stirred overnight and warmed up. The reaction was monitored by TLC. When the reaction was
complete, the solvent was removed under reduced pressure and the tryptophan methyl ester was obtained pure
in quantitative yield and directly protected without any further purification.

A solution of di-tert-butyl dicarbonate (20 mmol, 4.36 g) in acetone (50 mL) was added dropwise at 0 °C
10 a stirring solution of tryptophan methyl ester (20 mmol, 4.36 g) and K2CO3 (20 mmol, 2.7 g) in H20 (50
mL). After 2 hours, acetone was removed under reduced pressure and replaced with ethyl acetate. The mixture
was separated and the organic layer was dried over Na2SO4 and concentrated. Product (3) was obtained pure
after crystallization from ethyl acetate in 84% overall yield (16.8 mmol, 5.34 g). IR (nujol) 3384, 3310, 1736,
1693 cm-1; TH NMR (CDCl3) 8 1.44 (s, 9H, OC(CHj3)3), 3.30 (d, 2H, J=5.2 Hz, CH,-Ind), 3.69 (s, 3H,
OCH3), 4.67 (dt, 1H, J=5.2 Hz, J=8.0 Hz, CHN), 5.10 (d, 1H, J=8.0 Hz, NH), 7.00 (s, 1H, Ind), 7.12 (t,
1H, J=7.0 Hz, Ind), 7.21 (t, 1H, J=7.0 Hz, Ind), 7.36 (d, 1H, J=7.0 Hz, Ind), 7.56 (d, 1H, J=7.5 Hz, Ind),
8.20 (bs, 1H, NH); 13C NMR (CDCl3) § 27.4, 28.3, 52.2, 54.2, 79.8, 110.2, 111.2, 118.7, 119.6, 122.2,
1227, 136.1, 172.7; [a]p20 -5.8 (c 2, MeOH), lit.12 [a]p -4.2 (c 0.3, MeOH); mp 142-144 °C, lit.12 145-146
°C. Anal. Calcd. for C17H22N204: C, 64.1; H, 7.0; N, 8.8. Found: C, 64.0; H, 7.1; N, 8.7.
(S)-1,1-Dialkyl-2-N-t-butyloxycarbonylamino-3-(1H-indol-3-yl)-propan-1-ol (4)

RMgCl (14 mmol) (R = Me, n-Pr, n-Bu) was added dropwise at 0 °C under inert atmosphere to a
stirring solution of (3) (3.5 mmol, 1.1 g) in anhydrous THF (20 mL). The mixture was stirred for 4 hours at rt,
till all the starting material was consumed, then water was added and the mixture was concentrated under
reduced pressure. The residue was dissolved in water (100 mL) and 6M HCIl was added till the solution reached
pH 6, then the mixture was extracted twice with ethyl acetate. The organic layer was separated, dried over
Na2S04 and concentrated. The product (4) was obtained pure after silica gel chromatography
(cyclohexane:ethyl acetate 1:1 as eluant).
4b: 80% yield, solid. IR (film): 3480, 3430, 3400, 1680 cm-!; 1H NMR (CDCl3) § 1.29 (s, 9H, OC(CHj)3),
1.34 (s, 3H, CH3), 1.37 (s, 3H, CH3), 2.05 (bs, 1H, OH), 2.83 (m, 1H, CHH-CHN), 3.20 (dd, 1H, J=2.5
Hz, J=14.9 Hz, CHH-CHN), 3.83 (m, 1H, CHN), 4.66 (bs, 1H, NH), 7.07 (s, 1H, Ind), 7.12 (¢, 1H, J=7.5
Hz, Ind), 7.19 (t, 1H, J=7.5 Hz, Ind), 7.35 (d, 1H, J=7.5 Hz, Ind), 7.59 (d, 1H, J=7.5 Hz, Ind), 8.02 (bs,
1H, NH); 13C NMR (CDCl3) 8 26.6, 27.5, 28.2, 28.3, 59.8, 79.3, 111.1, 113.2, 118.7, 119.4, 122.1,
127.9, 136.5, 156.7; [a]p20 -35.8 (c 0.6, CHCl3); mp 139-140 °C. Anal. Calcd. for C1gHpN203: C, 67.9;
H, 8.2; N, 8.8. Found: C, 68.0; H, 8.1; N, 89.
4c: 82% yield, solid. IR (film): 3440, 3335, 1685 cm-!; 1H NMR (CDCl3) & 0.96 (m, 6H, CHoCH2CH3),
1.37 (m, 13H, CH,CH2-CH3 + OC(CH3)3), 1.61 (m, 4H, CH,CH,CH3), 2.51 (bs, 1H, OH), 2.92 (m, 1H,
CHHCHN), 3.14 (dd, 1H, J=2.7 Hz, J=14.8 Hz, CHHCHN), 3.94 (m, 1H, CHN), 4.76 (bs, 1H, NH),
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7.10-7.21 (m, 3H, Ind), 7.34 (d, 1H, J=7.7 Hz, Ind), 7.60 (d, 1H, J=7.7 Hz, Ind), 8.13 (bs, 1H, NH); 13C
NMR (CDCl3) 8 14.0, 23.4, 25.6, 25.8, 28.1, 28.3, 35.9, 36.1, 57.0, 79.2, 111.1, 113.2, 118.7, 119.3,
121.9, 128.0, 136.5, 156.6; [2]p20 -33.4 (c 1.3, CHCl3); mp 130-132 °C. Anal. Calcd. for C22H34N203: C,
70.5; H, 9.2; N, 7.5. Found: C, 70.3; H, 9.3; N, 7.4.

4d: 78% yield, solid. IR (film) 3410, 3295, 1675 cm"}; 'H NMR (CDCl3) § 0.96 (m, 6H, CH,CH2CH2CH3),
1.36 (m, 17H, CH,CH,CH>CH3 + OC(CH3)3), 1.60 (m, 4H, CH,CH2CH,CH3), 2.91 (m, 1H, CHHCHN),
3.14 (dd, 1H, J=3.0 Hz, J=15.1 Hz, CHHCHN), 3.93 (m, 1H, CHN), 4.74 (d, 1H, J=9.9 Hz, NH), 7.14
(m, 3H, Ind), 7.33 (d, 1H, J=7.5 Hz, Ind), 7.60 (d, 1H, J=7.7 Hz, Ind), 8.13 (bs, 1H, NH); 13C NMR
(CDCl3) & 14.0, 23.4, 25.6, 25.8, 28.2, 28.3, 359, 36.1, 57.0, 79.1, 111.1, 113.2, 118.7, 119.3, 121.9,
128.0, 136.5, 156.6; [a]p20 -48.3 (c 4.2, CHCl3); mp 130-131 °C. Anal. Calcd. for C24H3gN203: C, 71.6;
H, 9.5; N, 7.0. Found: C, 71.8; H, 9.3; N, 6.9.
(S)-4-(1H-Indo)-3-ylmethyl)-5,5-dialkyl-oxazolidin-2-one (2)

LiHMDS (1M solution in THF, 5 mmol, 5 mL) was added dropwise at 0 °C under inert atmosphere to a
stirring solution of alcool (4) (5 mmol) in anhydrous THF (25 mL). The mixture was refluxed for 3 h, then
water was added and the THF was removed under reduced pressure. Additional water was added to the residue
and the mixture was washed twice with ethyl acetate. The organic layer was dried over Na2S0O4 and
concentrated under reduced pressure. Compound (2) was obtained pure as a waxy solid after silica gel
chromatography (cyclohexane : ethyl acetate 6/4 as eluant).
2b: 60% yield. IR (film) 3400, 3300, 1739 cm-}; IH NMR (CDCl3) 8 1.52 (s, 6H, CH3), 2.84 (dd, 1H,
J=10.9 Hz, J=14.1 Hz, CHHCHN), 2.99 (dd, 1H, J=3.4 Hz, J=14.1 Hz, CHHCHN), 3.81 (dd, 1H, J=3.4
Hz, J=10.9 Hz, CHN), 5.15 (bs, 1H, NH), 7.05 (s, 1H, Ind), 7.15 (d, 1H, J=7.4 Hz, Ind), 7.23 (1, J=7.4
Hz, Ind), 7.40 (d, 1H, J=7.4 Hz, Ind), 7.55 (d, 1H, J=7.4 Hz, Ind), 8.42 (bs, 1H, NH); 13C NMR (CDCl3)
821.5,26.5, 27.5, 61.7, 83.3, 110.1, 111.6, 117.9, 119.2, 121.9, 122.7, 126.6, 136.3, 158.5; [a]p20 -74.0
(c 1.5, CHCI3). Anal. Calcd. for C14H1gN207: C, 68.8; H, 6.6; N, 11.5. Found: C, 68.9; H, 6.5; N, 11.5.
2c: 65% yield. IR (film): 3299, 1740, 1728 cm-!; 'H NMR (CDCl3) 8 0.99 (t, 3H, J=7.4 Hz, CH,CH2CH3),
1.03 (t, 3H, J=7.4 Hz, CH,CH,CH3), 1.44 (m, 4H, CH,CH>CH3), 1.75 (m, 4H, CH>CH2CH3), 2.86 (dd,
1H, J=10.9 Hz, J=12.6 Hz, CHHCHN), 3.01 (dd, 1H, J=2.0 Hz, J=12.6 Hz, CHHCHN), 3.85 (dd, 1H,
J=2.0 Hz, J=10.9 Hz, CHN), 5.16 (bs, 1H, NH), 7.04 (s, 1H, Ind), 7.15 (t, 1H, J=7.7 Hz, Ind), 7.23 (t,
1H, J=7.7 Hz, Ind), 7.39 (d, 1H, J=7.7 Hz, Ind), 7.52 (d, 1H, J=7.7 Hz, Ind), 8.52 (bs, 1H, NH); 13C
NMR (CDCl3) 8 14.4, 14.5, 16.6, 16.9, 27.0, 34.8, 39.6, 60.3, 87.0, 110.9, 111.6, 118.1, 119.7, 1224,
122.6, 126.7, 136.5, 158.3; [a]p20 -12.4 (c 0.6, CHCI3). Anal. Caicd. for C1gH24N202: C, 72.0; H, 8.1; N,
9.3. Found: C, 72.2; H, 8.1; N, 9.2
2d: 62% yield. IR (film) 3300, 1735, 1705 cm-l; 1H NMR (CDCl3) 8 0.95 (t, 3H, J=7.1 Hz,
CH2CH2CH2CH 33), 0.99 (t, 3H, J=6.9 Hz, CH,CH2CH2CH3), 1.38 (m, 8H, CH2CH,CH2CH3), 1.77 (m,
4H, CH,CH2CH2CH3), 2.86 (dd, 1H, J=11.4 Hz, J=14.1 Hz, CHHCHN), 3.01 (dd, 1H, J=2.9 Hz, J=14.1
Hz, CHHCHN), 3.85 (dd, 1H, J=2.9 Hz, J=11.4 Hz, CHN), 5.28 (bs, 1H, NH), 7.03 (s, 1H, Ind), 7.15 (t,
1H, J=7.4 Hz, Ind), 7.23 (t, 1H, J=7.4 Hz, Ind), 7.40 (d, 1H, J=7.4 Hz, Ind), 7.52 (t, 1H, J=7.4 Hz, Ind),
8.71 (bs, 1H, NH); 13C NMR (CDCl3) § 13.9, 22.9, 23.2, 25.3, 25.6, 27.0, 32.3, 37.0, 60.4, 87.2, 110.8,
1117, 118.0, 119.6, 122.2, 122.7, 126.7, 136.5, 158.4; [a]p20 -35.3 (¢ 2.3, CHCIl3). Anal. Calcd. for
Co0H2gN202: C, 73.1; H, 8.6; N, 8.5. Found: C, 73.3; H, 8.8; N, 8.4.
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(§)-4-(1H-indol-3-ylmethyl)-5,5-dialkyl-3-(1-0x0-but-2-enyl)-oxazolidin-2-one (5)
LiHMDS (1M solution in THF, 4.8 mmol, 4.8 mL) in anhydrous THF (10 mL) and, after 30 min,
crotonyl chloride (techn., 90%, 4.8 mmol, 0.51 mL) in anhydrous THF (5 mL) were added dropwise at 0 °C
under inert atmosphere to a stirring solution of oxazolidin-2-one (2) (4 mmol) in anhydrous THF (20 mL) .
After 1 h, water was added and THF was removed under reduced pressure. To the residue were added water
and ethyl acetate, the organic layer was separated, dried over NapSO4 and concentrated under reduced pressure.
The product was obtained pure after silica gel chromatography (cyclohexane : ethyl acetate 9/1 as eluant).
Sa: 70% yield, solid. IR (nujol) 3360, 1796, 1660, 1620 cm-1; ITH NMR (CDCl3) § 2.01 (d, 3H, J=5.4 Hz,
CH=CHCH3), 2.94 (dd, 1H, J=9.9 Hz, J=14.1 Hz, CHHCHN), 3.49, (dd, 1H, J=3.3 Hz, J=14.1 Hz,
CHHCHN), 4.21 (m, 2H, CH20), 4.83 (m, CHN), 7.02 (s, 1H, Ind), 7.13-7.40 (m, 5H, Ind + CH=CH),
7.78 (d, 1H, J=7.8 Hz, Ind), 8.43 (bs, 1H, NH); 13C NMR (CDCl3) § 18.5, 54.4, 66.8, 111.2, 118.7,
119.7, 121.9, 122.3, 122.8, 146.8, 165.0; [a]p20 -14.0 (c 1.7, CHCIl3); mp 122-123 °C. Anal. Calcd. for
Ci16H16N203: C, 67.6; H, 5.7; N, 9.9. Found: C, 67.5;: H, 5.6; N, 9.9.
Sb: 75% yield, solid. IR (nujol) 3460, 1771, 1680, 1635 cm-1; 1H NMR (CDCl3) § 1.32 (s, 3H, CH3CO),
1.43 (s, 3H, CH3CQ), 1.96 (d, 3H, J=6.5 Hz, CH=CHCH3), 3.14 (dd, 1H, J=9.9 Hz, J=14.8 Hz,
CHHCHN), 3.29, (dd, 1H, J=2.7 Hz, J=14.8 Hz, CHHCHN), 4.66 (dd, 1H, J=2.7 Hz, J=9.9 Hz, CHN),
6.99 (s, 1H, Ind), 7.13-7.38 (m, 5H, Ind + CH=CH), 7.91 (d, 1H, J=7.1 Hz, Ind), 8.47 (bs, 1H, NH); 13C
NMR (CDCl3) 8 14.1, 18.4, 21.8, 25.2, 28.5, 62.4, 82.2, 110.7, 111.1, 119.1, 119.5, 122.1, 122.2, 122.7,
127.1, 136.0, 146.4, 152.8, 165.4; [a]p20 -87.0 (c 1.2, CHCl3); mp 78-80 °C. Anal. Calcd. for
Ci18H20N203: C, 69.2; H, 6.5; N, 9.0. Found: C, 69.3; H, 6.4; N, 9.0.
Sc: 70% yield, solid. IR (nujol) 3300, 1775, 1680, 1635 cm-1; ITH NMR (CDCl3) 8 0.83 (t, 6H, J=7.1 Hz,
CH>CH2CH3), 1.16 (m, 4H, CHCH;CH3), 1.56 (m, 4H, CH,CH,CH3), 1.96 (d, 3H, J=6.6 Hz,
CH=CHCH3), 3.22 (m, 2H, CH2CHN), 4.76 (dd, 1H, J=5.3 Hz, J=7.1 Hz, CHN), 7.03 (s, 1H, Ind), 7.12-
7.38 (m, 5H, Ind + CH=CH), 7.87 (d, 1H, J=7.6 Hz, Ind), 8.04 (bs, 1H, NH); 13C NMR (CDCls) § 13.9,
14.0, 16.1, 16.6, 18.3, 24.7, 33.9, 39.0, 60.8, 86.3, 110.4, 111.1, 118.9, 119.3, 121.8, 122.0, 122.5,
127.1, 135.9, 146.2, 153.0, 165.1; [a]p20 -60.0 (c 0.9, CHCl3); mp 35-36 °C. Anal. Calcd. for
C22H28N203: C, 71.1; H, 7.7; N, 7.6. Found: C, 71.0; H, 7.9; N, 7.6.
5d: 73% yield; waxy solid. IR (film) 3300, 1770, 1680, 1635 cm-1; TH NMR (CDCl3) § 0.81 (t, 3H, J=7.0
Hz, CH,CH2CH»CH3), 0.82 (t, 3H, J=7.1 Hz, CH,CH,CH,CH3), 1.20 (m, 8H, CH,CH,CH,CH3), 1.62
(m, 4H, CHCH2CH2CH3), 1.95 (d, 3H, J=6.6 Hz, CH=CHCH3), 3.23 (d, 2H, J=6.2 Hz, CH,CHN), 4.78
(t, 1H, J=6.2 Hz, CHN), 7.00 (s, 1H, Ind), 7.17 (m, 3H, Ind + CH=CH), 7.29 (t, 1H, J=7.1 Hz, Ind), 7.33
(d, 1H, J=7.1 Hz, Ind), 7.85 (d, 1H, J=7.1 Hz, Ind), 8.31 (bs, 1H, NH); 13C NMR (CDCls3) § 13.7, 18.4,
22.6, 22.9, 24.8, 24.9, 25.4, 26.8, 31.6, 36.6, 61.0, 86.5, 110.9, 111.1, 119.1, 119.5, 122.0, 122.2,
122.4, 127.2, 136.0, 146.2, 153.1, 165.3; [a]p20 -47.2 (¢ 2.3, CHCl3). Anal. Calcd. for Co4H32N203: C,
72.7,H, 8.1; N, 7.1. Found: C, 72.5; H, 8.1; N, 6.9.
Se: 65% yield, oil. IR (film): 3400, 1760, 1680, 1635 cm-1; 1TH NMR (CDCl3) & 0.79 (t, 3H, J=7.0 Hz,
CH2CH2CH2CH33), 0.80 (t, 3H, J=6.9 Hz, CH,CH,CH2CH3), 0.96 (t, 3H, J=7.4 Hz, =CHCH2CH,CH3),
1.05-1.58 (m, 14 H, CH>CHCH,CH3 + CH>CH,CH>CH3 + =CHCH,CH,CH3), 2.26 (dt, 2H, J=7.4 Hz,
=CHCH2CH2CH3), 3.22 (d, 2H, J=6.3 Hz, CHjInd), 4.76 (t, 1H, J=6.3 Hz, CHN), 7.02 (s, 1H, Ind),
7.13-7.36 (m, 5H, Ind + CH=CH), 7.86 (d, 1H, J=7.0 Hz, Ind), 8.15 (s, 1H, NH); 13C NMR (CDCl3) &
13.6, 13.7, 21.2, 22.5, 22.8, 24.8, 25.3, 31.5, 34.5, 36.5, 61.0, 86.5, 110.7, 111.1, 119.0, 119.4, 1207,
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121.9, 122.5, 127.1, 135.9, 151.0, 153.1, 165.4; [a]p20 -50.7 (¢ 0.6, CHCl3). Anal. Calcd. for
CagH3agN203: C, 73.5; H, 8.6; N, 6.6. Found: C, 73.3; H, 8.5; N, 6.5.
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