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Ring-opening of chiral N-(3,4-dihydro-4-oxoquinazolin-3-yl)-substituted aziridines
(Q*-substituted aziridines): access to Q*-free chirons
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Abstract: The presence of the quinazolin-4(3H)-one ring (Q*) in N-(Q¥)-azindines facilitates ring-
opening by nucleophiles: removal of the Q* group from enantiopure ring-opened products gives useful
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chirons. © 1997 Elsevier Science Ltd. All rthts reserved.

3-Acetoxyaminoquinazoiinones e.g. 1 are efficient aziridinating agents for alkenes.! Incorporation of a chiral
centre into the substituent at the 2-position of the quinazolinone ring can result in high or even complete
(reagent-controlled) diastereoselectivity in aziridination of a range of alkenes from styrene to o,B-unsaturated
esters.23 Thus aziridination of indene, styrene or butadiene by the tert-leucine-derived Q¥*NHOAc 1 in the
presence of titanium(IV) tert-butoxide gives the corresponding aziridines 2, 3 and 4 respectively (Scheme 1) in
good yields and with diastereoselectivities >50: 1 in every case.? The availability of these enantiopure aziridines
lead us to examine the feasibility of their regio- and stereo-specific ring-opening since N-N bond cleavage of the
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Ring-opening of azmdmes in general requires stabilisation of the developing negative charge on nitrogen,

ge 1e pair by a proton or L ewis acid.* Alternatively, a strong
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source with the advantage that ring-opening with carbon nucleophiles, e.g. cuprates is feasible. The preferred
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electron-withdrawing group for this purpose is the arvisulphonyvl and highly enantioselective routes to aziridines
L=2E ~ aiafia o - roorsTsys - C2iany o o " oS T
bearing this N-substituent have been devised.® However, the severe acid conditions required for removal of the

arylsulphonyl group from nitrogen in the ring-opened products limit its wider use.

We find that the quinazolinone ring as a substituent on the aziridine ring nitrogen in 2-4 is sufficiently
electron-withdrawing to allow ring-opening by nucleophiles without the necessity for prior protonation of the
ring nitrogen. Thus, heating the styrene-derived aziridine 3 with sodium azide in dimethylsulphoxide (Scheme 2)
gave a mixture of products from which the azide 4 was isolated but in only 9% yield. However, inclusion of
acetic acid (1 equiv.) in the reaction mixture gave this azide 4 as the only observed product (~100%). We
assume that the function of the acetic acid is to protonate the anionic nitrogen after the rate-determining ring-

opening step since the effect of the presence of acetic acid in Scheme 2 on the rate of disappearance of starting

aziridine 3 was small. An Sy2-type ring-opening of aziridine 3 in Scheme 2 is likely since the azide 6, prepared as
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n
hydrogen chioride in Scheme 2 takes piace, as expected, with inversion of configuration was shown by re-
conversion of chloride 5 back to aziridine 3 by base treatment.®
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Azides 4 and 6 were diastereoisomerically pure and were converted to the corresponding BOC-protected 1,2-
diamines 7 and 7' by the reagents indicated in Scheme 2. The absolute configurations assigned to these
enantiomers follow from the known absolute configuration of aziridine 32 and from the stereochemistry in
Scheme 2.

Aziridine 4 is opened by methyl magnesium bromide in the presence of copper bromide-dimethylsulphide to
give a 9:1 mixture of SNZ’ and Sy2 ring-opened products, 8 and 9 respectively, in almost quantitative yield.
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Scheme 3

Co-ordination of the aziridine ring nitrogen with a magnesium alkoxide formed in the reaction from the
quinazolinone 2-substituent's hydroxy group is not important since reaction of aziridine 1110 under the same
conditions gave an analogous ring-opened product 12, albeit in lower yield (48%).11 An X-ray structure
determination of 12 (Fig. 1) shows that ring-opening takes place, as expected, with inversion of configuration.12
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Fig. 1. ORTEP view of 12 (thermal ellipsoids are drawn at 50% probability level)

As shown in Scheme 3, reductive removal of the Q* group from ring-opened product 10 was accomplished in
high yield using samarium(II) iodide!3 to give the amine, isolated as its 3,5-dinitrobenzoate 13. Endo and co-
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workers!4 have shown that reductions using samarium(II) diiodide can be made catalytic in Sm(IT) by reduction
of Qm(TTT\ hacl tn Qm(YI\ in cit h\r magonecinum, We find that cleavace of O* from ring-gnened nroduct 10 can
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also be accomplished using a sub-molar quantity o
only a smaii joss in yieid of i3 (Scheme 3).

Thus the quinazolinone ring m 3-acetoxyaminoquinazolinones not only allows diastereoselective aziridination
of alkenes by means of a chiral substituent in its 2-position but activates the aziridine ring towards opening by
nucleophiles. Removal of the quinazolinone from these ring-opened products provides useful chirons as
exemplified by the formation of 7, 7' and 13.
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