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(1a and 18)Methyl-1,1a,2,3,4,5-hexahydro-11H-azirino-
[1'2:2,3][1,2]diazocino[8,1-b]quinazolin-11-one: Preference for a
trans-Fused Aziridine in an Eight-membered Ring
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Intramolecular trapping of the nitrenes from oxidation of cis- and trans-2-(hept-2-en-7-yl)-3-amino-
quinazolinones (1) and (3) gives the aziridines (2) and (4) respectively; in solution at room temperature (4)
contains a mixture of nitrogen invertomers with the major invertomer having a trans-aziridine ring fusion, the

latter being the only form present in the crystalline state.

As part of a programme having as its goal a description of
the preferred transition state geometry for singlet nitrene
addition to alkenes, we have been studying the intramolecular
additions of N-nitrenes.

Oxidation of the N-aminoquinazolinone (1), m.p. 60—
61 °C with lead tetra-acetate (LTA) in dichloromethane by
simultaneous addition of (1) and LTA to minimise de-
amination! gave the crystalline aziridine (2), m.p. 159—
160 °C (37%, isolated).

N.m.r. analysis of (2) at 400 MHz gives 6(CDCl;) 8.19
(Ho, ddd, Jo1 0.7, Jom L.5, Jon 8.1 Hz), 7.68 (Hm, ddd,
Jmo 1.5, Jmn 7.0, Jm1 8.1 Hz), 7.60 (H,, ddd, Ji, 0.7, Jin 1.3,
Jim 8.1 Hz), 7.40 (Hp, ddd, Ju1 1.3, Jum 7.0, Jyo 8.1 Hz), 3.29
(Hy, ddd, Jxi 1.1, Jgn 11.7, Jy; 13.3 Hz), 2.92 (Hj; ddd,
Jin 1.1, Jj1 8.3, J;x 13.3 Hz), 2.43 (Ha, dt, Jap 5.5, Jae 5.7 Hz),
ca. 2.37 (H¢, ddd, Jee 1.5, Joa 5.7, Jog 12.2 Hz), ca. 2.36 (Hj,
ddddd, Jir 1.1, Jix 1.1, Jig 6.0, Jij 8.3, Jin 14 Hz), 2.28 (He,
ddddd, Jeg 1.3, Jec 1.5, Jet 6.0, Jeq 15.9 Hz), ca. 1.95 (Hy,
ddddd, Jy 1.1, Jig 1.3, Jim 5.9, Jie 6.0, Jig 15 Hz), 1.93
(Hp, ddddd, Juj 1.1, Jut 5.9, Jnk 11.7, Jng 13, Jni 14 Hz),
1.68 (Hg, ddddd, Jge 1.3, Jg1 6.0, Jga 10.2, Jgn 13, Jgi 15 Hz),
1.58 (3 x Hyp, d, Jpa 5.5 Hz), 0.92 (Hy, dddd, Jqr 1.3, Jag
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10.2, Jge 12.2, Jge 15.9 Hz). These data suggest that the
eight-membered ring in (2) is rigid or at least heavily biased
towards the twist-boat—chair? conformation shown.
Oxidation of (3), m.p. 79—80 °C, gives a different aziridine
from (2) and examination of the crude reaction mixture by
n.m.r. spectroscopy indicates that (2) is completely absent,
i.e. nitrene addition to the cis-double bond is stereospecific.?
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The 400 MHz spectrum of this crystalline aziridine, m.p.
118—119 °C (189, isolated), from the oxidation of (3) shows
that it is a mixture of invertomers at nitrogen (4a) and (4b)
in the ratio 5:1 with the signals from the major invertomer
at 8(CDCly) 8.19 (Ho, dd, Jom 1.7, Jon 8.0 Hz), 7.66 (Hm,
ddd, Jmo 1.7, Jmn 7.0, Jm1 8.2 Hz), 7.56 (H,, dd, Jin 1.1,
Jim 8.2 Hz), 7.40 (Hy, ddd, Jn 1.1, Jum 7.0, Jp, 8.0 Hz), 3.51
(Hk, ddd, th 1.8, Jki 10.9, ka 17.3 HZ), 3.08 (Hj, ddd,
Jit 1.2, Jin 8.1, Jjx 17.3 Hz), 2.83 (Hp, td, Jpa 6.0, Jn 8.1 Hz),
2.52 (He, ddd, Jee 2.4, Jep 8.1, Jeg 12.0 Hz), 2.37 (Hy,
ddddd, Jut 1.7, Jux 1.8, Jnj 8.1, Jng 12.1, Jpy 15.2 Hz), 2.12
(Hf, ddddd, th 1.7, er 2.6, Jﬂ 6.8, Jm 7.1, Jfg 14 HZ), ca.
2.02 (Hy, ddddd, Jig 1.2, Jij 1.2, Jiz 6.8, Jix 10.9, Jip 15.2 Hz),
2.00 (He, dddd, Jee 2.4, Jet 2.6, Jeg 7.0, Jeg 14 Hz), 1.80
(Hg, ddddd, Jg1 1.2, Jge 7.0, Jgq 10.4, Jon 12.1, Jgr 14 H2),
1.51 (3 X Ha,d, Jap 6.0 Hz), 1.46 (Hq, dddd, Jq1 7.1, Jqg 10.4,
Jae 12.0, J4e 14.0 Hz). We assign structure (4a) to this major
invertomer from analysis of coupling constants and hence
dihedral angles. The larger geminal coupling constants for
Jix and Jns (17.3 and 15.2 Hz respectively) are consistent
with widening of the ring bond angles at these two positions.*

Sufficient signals from the minor invertomer (4b) are
visible including 3(CDCl,) 8.17 (Ho, dd, Jom 1.6, Jon 8.0 Hz),
7.67 (Hm, ddd, Jmo 1.6, Jmn 7.0, Jm1 8.2 Hz), 7.58 (Hy, dd, Jin
1.1, Jim 8.2 Hz), 7.37 (Hp, ddd, Jn1 1.1, Jum 7.0, Jno 8.0 Hz),
3.19 (Hy, ddd, Jyi 1.1, Jxn 11.9, Jij 13.2 Hz), 2.91 (H;, ddd,
Jin 1.2, Jj1 8.4, Jijx 13.2 Hz), 2.60 (H,, ddd, Jee 1.2, Jea 7.1,
Jea 10.8 Hz) to allow the all-cis structure (4b) to be assigned
to it. The similarity to the eight-membered ring conformation
in (2) results in a high field methyl doublet (6 1.13, J 6.3 Hz)
as a result of the shielding effect of the C=0O group. Not
surprisingly, the spectrum of the major invertomer (4a) bears
little resemblance to that of (2).

If a crystalline sample of this aziridine from oxidation of
3) is dissolved in CDCl;, pre-cooled to —20 °C, and its
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(4a) (4b)

n.m.r. spectrum measured at this temperature, signals from
the minor component (4b) are absent and only appear as the
temperature is raised to +20 °C. We interpret this result as
a preferential crystallisation of (4a) (a second-order asym-
metric transformation) and the fact that the temperature at
which inversion is occurring at a detectable rate is similar to
that measured in other aziridines® suggests that the relation-
ship between major and minor components is one of inverto-
mers rather than conformational isomers.

Presumably it is the strain resulting from three groups cis
on an aziridine ring in (4b), and the mitigation in (4a) of
some of the usual strain factors in medium-ring compounds,
which lead to a preference for the trans-fused ring junction
in (4a).
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