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Abstract — Addition of ammonia to the bromoenoses Ia-e afforded the cor-
responding secondary dissymmetric aziridines Ila-e respectively, The
stereochemistry of their ring opening and ring expansion to A%-oxazolines
has been studied and the absolute configuration of the two newly obtained

asymmetric carbon atoms was established.

We describe here novel procedures of functionatization of octoenopyranoses leading to close analogs
of lincosamine,! which is the key intermediate in the synthesis of lincomycin? via their conversion into
glycosylaziridines followed by ring opening.

The conjugate nucleophilic addition of ammonia to the bromoenoses Ia-e' afforded the desired
disubstituted secondary aziridines Ia-e,® generally in good yield (Scheme 1), sometimes as a mixture

of Z and E isomers.
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A mixture of IId and IH was also formed upon prolonged reaction of Id. The reduction of (E)-IId with
LiAlH 45 afforded the corresponding (E)-hydroxymethylaziridine Ilg. The !H-nmr spectra of (Ila-g) in
CDCl, showed the N-H proton of the ring as an exchangeable broad singlet (8 1.5 to 2.5 ppm). The
relative configurations were established, in all cases, from the values of the coupling constants of the

two methine protons of the three-membered rings (J m’ﬂ).‘S The obtained results are collected in Table 1.

Table I. Some "H-Nmr Data of Compounds II.

Compounds | & . Sucp | Jap Compounds | &, . SH-CB Jon
(E)-Ila 256 | 269 |27 (Z)-1Ia 268 | 272 | 5.7
(E)-1Ib 277 1239 (26 {E)-Lc 350 | 252 | 2.8
(E)-Id 257 | 266 |29 (Z)-1id 277 | 268 | 6.5
(E)-Ile 256 (262 |27 (Z)-1le 284 | 262 ;62
(E)-IIf 259 | 237 |25 (E)-Tlg 2.53 | 240 | 2.7

Variable temperature measurements (in CDCI3, CCl,.C.Dor toluene-d,) indicated the presence of a
single, stable invertomer. The cis relationship between the proton H—Cﬂ and the lone pair on the nitrogen

was indicated by the greater value of J =175.5 Hz, relative to J, 13CaH = 172.3 Hz for (E)-I1d’ in

13CBH
3C-nmr.® This situation was favoured by the repulsion between the lone pair of the nitrogen and the
pyranose ring. The *N-nmr showed a singlet at & -350.15 ppm for both (E}- and (Z)-11d.?

Hydrogenation'® of (E)- or (Z)-IId gave Ila which afforded IIIb upon treatment with 2,4-dini-

rofluorobenzene (Scheme IT).

Scheme I
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The direction of the regiospecific opening of the aziridine ring (breaking ofthe C_  bond), was proved
from the 'H-nmr spectrum of ITIb (ABX system at 8 2.69, 2.98 and 4.46 ppm).
Compound (E)-11d was refractory to most traditional methods of ring opening and we had to ressort to

less classical ones (Scheme III).
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The stereospecificity of the ring opening was shown by the fact that {Z)-1id led to a compound (VIb)
different from VIa.

On the N-acylation to IV, the H-C_and H'CB protons of Il underwent a downfield shift,)? while the
formation of Va-c resulted in a further deshielding of the same protons owing to the ring expansion. The
attachment of the nitrogen atom at Cﬁ was established by the comparison of 'H and '*C chemical shifis
of the obtained A%-oxazolines with literature data'® and the nmr data of a positional isomer obtained by

an univocal synthesis'® (IVd) (Tabie II).

Table II. Some Nmr Dara of Acylaziridines TV and Oxazolines V.

Compound | 8, SHB Jop 8., Sca
IVa 3.14 3.2t 2.5
IVh | 341 345 23
IVe 340 343 22
Va 5.13 4.50 6.5
Vb 5.07 4.76 6.2 77.641 | 72.069
Ve 533 4.76 6.6 78.131 | 72426
vd 479 5.03 7.1 69.137 | 79.357

Thus, the nucleophilic attack on the aziridine ring of (E)-IId during the ring expansion, occurred

regiospecifically by an abnormal mechanism?®2!

induced by the steric demand of the di-O-isopro-
pylidenegalactopyranosyl group.”? As the oxazoline Va could be univocally hydrolyzed (Na,CO,) into
Vla, by a reaction which does not involve the asymmetric centers,” VIa should be an o.-hydroxy-B-
acetylamino ester in which the C,and Cﬂ have the same absolute configuration as the corresponding
carbon atoms in Va, whereas VIb should be the o-epimer of VIa.

Oxidation of either VIa or VIb with Collins' reagent, gave a mixture of the a-keto-B-acetylamino esters
VIL* through the epimerisation at Cﬁ as already noted in the case of -acetylamino ketones,” thus

allowing access to the series epimeric at the B carbon.
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The absolute configuration was determined for ITTa and ITIb by circular dichroism (cd), using the rules
established for the B-amino acids,2® where a negative sign indicated an § absolute configuration of the
asymmetric carbon atom bearing the amino group, which corresponds to the C]3 of both (E)- and (Z)-11d.
On the other hand, the positive and the negative cd signs obtained for VIa and VIb respectively
indicated™ their absolute configuration respectively § and R, at the carbon atom bearing the hydroxyl
group. The configuration of (E)-IId was established by an X-ray diffraction study?® which confirmed
also the habitual® S, conformation of the di-O-isopropylidene-u-D-galactopyranose ring.

An identical configuration could also be proposed for IIf and Ilg, as their formation does not involve
the asymmetric centers, while for Ila-c and Ile, the absolute configuration was established by
correlation between the cd curves and the absolute configuration of both asymmetric carbon atoms
constituting the aziridine ring.3°

The ring opening of (E)- and (Z)-I1d, as well as the ring expansion of (E)-IId, must imply two successive

Walden inversions, affording a complete retention of configuration.
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The formation of aziridines should take place by the stereospecific attack of ammonia at CB of the

bromoenoses from the re-side, the more favourable owing to the steric encumbrance®! of the axial O-

4 and possibly the participation of the oxygen atom of the pyranose ring.>? The E/Z ratios of the obtained

aziridines were probably kinetically controlied and governed by the electronegativity of Y groups and

the steric hindrance of the erythro and threo intermediates, obtained by the reprotonation of the

intermediate carbanion,*3
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