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ONE POT SYNTHESIS OF HOMOCHIRAL AZIRIDINES AND AMINOALCOHOLS
FROM HOMOCHIRAL 1,2-CYCLIC SULFATES
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Abstract: Preparations of homochiral N-substituted aziridines and aminoalcohols from 1,2-cyclic sulfates
are reported. Primary amines react with cyclic sulfates to give B-aminosulfates which can be converted

either to aziridines or to aminocalcohols by treatment with base or aqueous acid, respectively. Reaction of
cyclic sulfates with azide followed by LiAlH4 reduction/cyclization yields N-unsubstituted aziridines.

The growing importance of functionalized aziridines in organic synthesis! and their presence in
bioactive molecules2~7 has created a need for synthesizing optically active aziridines. To date the only
general route to homochiral aziridines has been through the amino alcohols obtained from optically pure
amino acids.8
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The availability of homochiral diols (1) from the catalytic asymmetric dihydroxylation of olefins,?
coupled with the facile electrophilic behavior of the derived cyclic sulfates (2),10 has enabled us to develop
efficient routes to homochiral aziridines (Scheme 1).
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Treatment of the cyclic sulfates (2) with an excess of a primary amine in dry THF at reflux afforded
B-aminosulfates (3) which, following deprotonation by n-BuLi at room temperature, cyclized to the
aziridines (7) in good to excellent yield (Table 1).11 The B-aminosulfates (3) could also be transformed into
the aziridines by treatment with LiAlH4 in refluxing THF.11

Table 1 Cyclic Sulfate Route to N-Substituted Aziridines

Cyclic Sulfates Aziridines
Entry R' R" RNHj; Overall yield [a]22p (abs.
2->74 (cinCHCly %ee/deP config.)?

1 (R)-Cyclohexyl H PhCHP2NH>? 78 (77) -1.85°(0.92)  >96 (s)

2 (R»-Cyclohexyl H Ph(CH2)3sNH2 81 (79) +321° (L7 59 (S)

3 (R)-Cyclohexyl H (S)-2-aminobutane (79) +25.16° (1.57) >96 (55)
4 (R)-Cyclohexyl H (5)-2-methylbenzyl 79 -49.6° (1.2) >96 (55)

amine

5 (R)-n-Butyl (R)-n-Butyl PhCH2NH? 62 -20° (0.86) 67¢ (55)
6 (R)-Phenyl (R)-Phenyl PhCH;NH3 73 (70 -104.78°(1.41) =96 (5%9)
7 {R)-Phenyl (R)-Phenyl (5)-2-aminobutane (82) -108.0° (2.0} >96 (555)
8 (R)-Benzyl H PhCHpNH?2 81) -2.60° (1.38} 204 5

9 (R)»-Benzyl H (§)-2-aminobutane  (89) +1384° (1.8 19%%  (55)

a. The value in parentheses indicates the yield of aziridine obtained using LiAlHj.

b. The %de was determined by NMR spectroscopy. The % ee is assumed based on the optical purity of the starting
diol used and has in one case been correlated by comparison with an authentic sample prepared from optically
pure aminoacid [entry 8; [a]22p= -13.58°(c 1.59, CHC13)]8. The other absolute configurations are assigned on the
assumption of stereospecific inversion at the stereogenic center(s) of the cyclic sulfates.

The cyclic sulfate was derived from diol of 67% enantiomeric excess.

The cyclic sulfate was derived from diol of 20% enantiomeric excess.

¢. The 13C NMR indicates 19% de which is consistent with the 20% ee of the starting diol.

an

Hydrolysis of the B-aminosulfates (3) with 20% aq. H2504 followed by adjustment of the pH to 10
with 20% NaOH gave aminoalcohols (6) in good yield. Interestingly, the aziridines themselves are stable
to the above described hydrolytic conditions. The B-aminosulfates (3) are not cyclized to the aziridines by
treatment with 20% NaOH at room temperature; however, they do cyclize upon refluxing with 20% NaOH
followed by steam distillation (Wenker Procedure).12 The formation of aziridines (7) by deprotonation of
the B-aminosulfates (3) either with n-BuLi or LiAlHy proceeds via Sn2 displacement of sulfate by the
adjacent amino group. Formation of aziridines from cyclic sulfates is therefore assumed to occur with
inversion at the stereogenic center(s) (Tables 1 & 2). This assumption was proved in one case by
independent synthesis of the aziridine from phenylalanine of known configuration (Table 1, entry 8).
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We have also developed a route to homochiral N-unsubstituted aziridines by simple alteration of
the nucleophile. Thus, treatment of the cyclic sulfates (2) with LiN3 in THF gave the desired azidosulfates
(5),12 which upon reduction with LiAlH in refluxing THF followed by 20% KOH, afforded the N-
unsubstituted homochiral aziridines (4) in good yield (Table 2).13

Table 2 Cyclic Sulfate Route to N-Unsubstituted Aziridines

Cyclic Sulfates Aziridines
Entry R’ R” Qverall yield [e]22p % eeft (abs.config.)b
2->4 (¢ in CHCI3)
1 {R)-Cyclohexyl H 80 -11.767(0.91) >96 ()
2 (R)}-n-Butyl (R)-n-Butyl 88 -23.43%(0.96} 67°¢ (55

The % ee is based on 'H and 13C NMR of Mosher amide derivatives.

The absolute configuration has been assigned on the basis of assumed stereospecific inversion at the stereogenic
center(s).

¢. The cyclic sulfate was derived from diol of 67% enantiomeric excess.

o
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