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Stereochemistry of Organic Compounds IIIP

On the Optical Antipodes of Oxazolidinone Derivatives.

[n the previous communication? the relationship between the rotatory contribu-
tion and the conformation of L-oxazolidinone derivatives were determined. As a
result, two chromophores of the carbonyl and the phenyl group, were optically active
in the measured wavelength region, and CD spectra of L-oxazolidinone derivatives
exhibited Cotton effects around 230 and 270 nm. The expansion use of the lacton
sector rule by Klyne et al” was capable of an assignment to the observed positive
Cotton effect around 230 nm, but there were no rules to assign the benzenoid band
around 270 nm. Therefore, the new modified octant projection was introduced in the
previous paper.” In confirmation of this projection, this paper will report the newly
synthesized compounds which have the different D—configurations but the same groups

as the L-compounds already reported on.”

For that purpose the following six oxazoli-
dinone derivatives have been investigated.
D—-4-Methyl-3-p—tosyl-1, 3-oxazolidin-5-one (Compound I-D),
L—-4-Methyl-3-p—tosyl-1, 3-oxazolidin-5-one (Compound I-L),?”
D—4~Isopropyl-3—p—tosyl-1, 3-oxazolidin—5-one (Componnd II-D),
L—4-Isopropyl-3—p—tosyl-1, 3-oxazolidin—5-one (Compound II-L),?
D—4-Isobutyl-3—p—tosyl-1, 3~oxazolidin—5-one (Compound III-D), and
L—4-Isobutyl-3—p-tosyl-1, 3-oxazolidin-5-one (Compound III-L).?
Measurements were made with these compounds on their rotatory dispersion
(RD), circular dichroism (CD), ultraviolet absorption (UV), infrared (IR) and
NMR spectra.

Results and Discussion

The structured of the all compounds studied are indicated in Fig. 1.
The nuclear magnetic resonance spectra showed absorptions at 8 5.60-5.11 ppm,
assignable to ring methylene protons, at & 4.04-3.83 ppm, due to ring methin proton,

and at § 2.47-2.42 ppm and 7.75-7.27 ppm, corresponding to tosyl protons. The
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signals of nuclear magnetic resonance will be observed as typical AC-type splitting.
If the alkyl group is small, the two protons are averaged and the signals will be
observed as the AB- or Astype pattern. The two protons of the ring methylene
group of II-p, II-L, TII-D, and III-L are split as in the AC pattern, and those of
I-D and I-L are observed as in the AB. All the NMR spectra of D-compounds, I-D,
II-D and III-D, are absolutely same as those of L-antipodes, I-L, II-L, and III-L,
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Fig. 2 RD and CD of I-p and I-L
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Fig. 4. RD and CD of III-p and III-L

data of n-» #* transition band are shown in Table 2.

In Fig. 5, the projections A (D-type) and A (L-type) show that the five mem-
bered rings of the oxazolidinones establish planar structures, and the projections B
and C indicate distorted five membered rings. In the cases of the projections C (D-
type) and C (L-type), the alkyl group R is far from the tosyl group, Ts, in com-
parison with diagrams B (D-type) and B (L-type). All the projections of D-type
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direction of the L-type, because of being antipodes of each other.

In the next place, discussions will be made about the complex Cotton effects
around 270 nm. As elucidated in the previous paper,” the UV spectra of I-L, II-L
and TII-L showed a system of three bands in the range of 260-275nm, due to the
'Ly bands®? The CD spectra showed at least five maxima in the same spectral
range with well-resolved fine structure. In the case of D-type compounds, I-D, I[-D
and III-D, the UV spectra show the same results. In contrast, the CD spectra of
those D-type compounds show different patterns. According to the NMR data in
Table 1, the predominant conformers of the compounds I-D and I-L are characterized
by the B-type in Fig. 5, and all the other compounds are characterized by the C-
type. The modified octant projection we proposed in the previous paper? are indi-
cated in Fig. 6. The projections of the upper side in Fig. 6 are for D-type and
lower side are for L-type compounds. The projection of B in Fig. 6 corresponds
to the distorted structure of B in Fig. 5 and the C in Fig. 6 corresponds to the C
in Fig. 5. As mentioned above, the result of NMR spectra of [-D and I-L supported
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Fig. 6 Modified octant projections oxazolidinones.
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the conformation projected in Fig. 6-B. In Fig. 6-B (L-type), the >N-SO,
part attached to the asymmetric carbon is placed in negative octant and the —@—CHa

group is situated in the front side of the upper right part. This indicates that
Cotton effects vary from the negative sign to the positive sign. In the case of D-
type, the signs are reversed as indicated in the upper projections of Fig. 6. There-
fore, the complex Cotton effects of I-D and I-L in Fig. 2 are an explanation of the
projections B (D-type), and B (L-type) in Fig. 6.

Furthermore, the projections of C (D-type) and C (L-type) in Fig. 6 are given
to the AC type compounds, IT and TII. In Fig. 6-C (D-type), the nitrogen atom
attached to the asymmetric carbon enters into the negative octant, wheareas in the
case of the L-type projection, the nitrogen atom is placed in the positive octant.
Therefore, major Cotton effects of D—type and L-type are negative and positive res-

pectively. This supports the results of CD measurements in Figs. 3 and 4.

Experimental

The preparation of all the compounds was carried out in a similar manner as
previously stated in earlier research.” D-Alanine, D-Valine and D-Leucine by Aldrich
Co. Ltd were used as raw materials for the synthesis.

The infrared spectra were measured in a potassium bromide disc using a Hita-
chi 285 Grating Infrared spectrometer. The nuclear magnetic resonance spectra were
recorded with a JNR-PMX spectrometer at room temperature. Chloroform—d was
used as solvents, and tetramethysilane was used as an internal reference. The chemi-
cal shifts were recorded in values and were followed by a splitting pattern: s, sin-
gle; d, doublet; t, triplet; q, quarted; m, multiplet. The rotatory dispersion and cir-
cular dichroism were measured in ethanol at 23-25°C in the wavelength region from
190 to 400 nm with a JASCO ORD/UV-5 type optical rotatory dispersion recorder.
The ultraviolet absorption was measured with a Hitachi 320 type spectrophotometer.

D-4-Methyl-3-p—tosyl-1, 3-oxazolidin-5-one (Compound I-D). White needles;
mp 135-136 °C. The RD and CD were measured at 25°C (¢ 0.1120) : [aie—455°,
CaJumn—2080°, Cardus—2030°, Cadam—2550°, (atdus—2530°, (ardess—3060°, Cords—2990°,
Cordus—8430°, Cadaus+2390°, (ardus—3960°, (alme—1930°, C(arldies—3180°, (s 0°,
(0026 —122°, (022 +291°, (09— 125°, (Gdass+148°, (0de—122°, (0or+35-7°, (6
—22800°, (64— 9480°, (0)us—20200°. The UV was measured at 25 °C in ethanol :
& 499, & 672, & 810.

D—4-Isopropyl-3-p—tosyl-1, 3-oxazolidin—5-one (Compound II-D). White needles;
mp 74-75°C. The RD and CD were measured at 23°C (¢, 0.1160): Catliwo—483°,
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Cadus—2260°, Cardes—2170°, Cadus—2590°, Cados—2490°, (adus—2850°, Cardes—2690°,
Cades—3090°, Carlan—3020°, Cadoun—9450°, Catlu+2280°, Carduws—1170°, Cadue+34.5°,
(00 0°, (@ns—229°, (0302—19.5°, (0J—371°, (03 —205°, (@Je—415°, (s
~183°, (6J25—396°, (6s—205°, (6Jns—26300°, (6r1s—8980°, (6)m—18200°. The
UV was measured at 25°C in ethanol: &y 685, & 898, & 1160, Es 14000.

b—4-Isobutyl-3-p-tosyl-1, 3-oxazolidin-5-one (Compound III-b). White needles;
mp 113-114°C. The RD and CD were measured at 23°C (¢, 0.1075) : (aJiun—266°,
Cadus—1420°, Cadas—1290°, Ladus— 1680°, Cardes—1590°, Cardus—1880°, Cavdes—1730°,
Cadase—2050°, Cada—1860°, (adus—5730°, (adum+2200°, Cadws—1920°, (alae—149°,
(s 0°, (0Jus—245°, (0)m—77-8°, (03ee~—333°, [0es—281°, (0J—467°, [0l
—50.0°, (@mse—267°, (00:—106°, [02s—300°, (fs—22.2°, (02— 19600°, (@Jus
—111°, (@) —12700°. The UV was measured at 25°C in ethanol: & 574, &
658, & 918, Exr 12000.-
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