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Aziridination of naphthalene by J-acetoxyaminoquinazolin-4(3H)-ones
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Reaction of oaphthalene with 3-acetoxyaminoquinazolin-
ones 1, 4 or 8 In the presence of hexamethyldisilazane pives
the corresponding mono-aziridine as the major (for 1) or
exclusive (for 8) product: on heating in benzene, aziridine §
acts as an aziridinating agent for alkenes,

Iatermolecylar non-enzymic reactions of simple naphthaleney
which result In exclusive 1.2-addition to 2 peripheral double
are ung the ining 34-doubic boad in the
functionatised six-membered ring will ssually be more reactive
than any bond in the parent naphthalene with the result that bis-
addition (1,2 and 3.4) is the major pathway. Thus the reaction of
naphikalene with m-chloroperoxybenzoic scid! or with methyl
(trifluoromethy) dioxirune? is repanted 10 give the wrans-
1,23, 4-bis-cpoxide bul mone of the Xide, A stereo.
stlective addition 10 just one double bond would be valuable
ause subaeq 1t lective uddy 1o the second
doudle bond, wsing = different reagent, would iead 10
12,3 4eetrahydronaphibalene  desivatives  ax single  dia-
steceoivomers.

Ay of hihal 3 equiv.) with 3-scetoxy.
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{Scheme 2), unsubstituted in the 2-pasition, is net stable under
the conditiny osed for the preparation of Q'NHOAC 1 and
QINHOAC 4. However, N-acetoxylation of e corresponding
3 2

aming-2-methylguinazofinone 1 (Q'NHOAC) i the p e
of heasmethyldisilazane (HMDS) (3 equiv, } in chlaroform gave
mano-azitidine 2 429%) und bis-sziridine 3 (75) from examing.
11061 of the crude resction product by NMR spectroscopy using
nphenylmethane as-an internal standard (Scheme 1).8 Afler
remaval of the bulk of the naphihal by subfimation (40 °C,
- IO'-‘mmle.lhepMucBZandSmrc isolated in 17 and 3%
yiekds respectively after chromatography on de-activated
silicy,

When szieid of naphthal
o A
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way carried out using
celoxyuming-2-isapropylquinazoli 4 (QNHOAcr
under the same ilicns, e snalogovs mono- and bis-
anindines S and 6 were present i 26 and 29% yields in the crude
reaction product and isolated in 20 and | 156 yrelds respectively
(Scheme 1) after chromatography as escribed above.
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3 T 7 by bead tetraacetate (LTA) in the
prexence of niphthalene (3 equiv.) and HMDS (3 equiv.) gave
the mano-azitiding, isolated a5 3 mixture of Neinvenomers 9a
(enedn) and 9b (exo) (11%) after ch praphy: cxaminati
of the crade reaction prodixt revealed that no bis-azirkdine was
formed

Following the course of these azividinstions by NMR
Spectroscopy wl femperatures. from —20 °C 1o ambient i
particolarly informative apd the changes observed can be
iRerpreied as follows (Scheme ) {a) the kinetically-formed
products in each case are, as expected, ) 1he endo-N-invertomers
10 and 11 (Scheme 3} and 94 (Scheme 2) in which the
Quinszolinone ring and naphthalene residue are <ig; {b) for cach
of the endo-invertomers 10 and 11 two rotamers around the
N-N bond are-present (ratio 3: 1 and 5- | respectively). anly o
single P 10 be p in the case of 9a; (<)
Hterconversion between the N-V bond rotamers in 10 and 11
although siow on the NMR time-scale is fast on the N-inveérsion
{endo—sexo) time-scale:§ (d) bis-aziridines 3 and 6 have the
exo-exs configutationt] if the cormesponding exo-endo stereo-
isoimers 12 and 13 are internmediates i the formation of 3 and 6,
iheir concentrations are not sufficiently high for detection; {¢)
signals for mono-aziridines 2 and § {exo-i ) only
become significant in these NMR spectra when signals from the
respective azindinating agents QINHOAc 1 or Q*NHOA: 4
have almost disappeared;** (N bis-azindination takes place
gmtominanlly of exclusively feom the exo-invertomers 2 and

'The competititve o predominant formation of ono-
aziridine in these resctions arises as 3 consequence of (f) above
togetber with a slow rate of N-inversion (endo—sexo) for the

PRt the Niat

. Support for in (f) comes from
1he absence of bis-aziriditie a5 a product from the reaction in
Scheme 2 and from the greaser ratio of mono- : bis-aziridines
2:3 over 8:6. The rates of N-inversioa (endow—sexo) in these
mono-azindines would be expected in the order 9n
< 10 < 11 and this arder correlates with the ratios bis- : mono-
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Schete 3

atlridine obtained. The absence. of any bis-aziridioe in the
reaction tn Scheme 2 is because reaction of QPNHOAC with
naphthalene is complete, and gives only enda-invertomier 9a,
before conversion of 94 10 9b takes place as the temp is
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Heating azirkdine 5 in benzene containing a mixture of
styrere (3 equiv.) and diethyl Fumarate (3 equiv.) gave the
corresponding azindines 15 ard 16 and the amine 17inal:1:2
ratio (Scheme 4) Bt s ) that the interrnediate in this
azinidination i the nitrene {QIN:} since the same selectivity foe
these two alkenes is found for this species generated by othes

: RR
I e Aksence of HMDS, 2 major prodect s 143.4-dinydro-2-methyd
mazolis-3-y1jamin thatene 17 {22%).

1 The two aziridine risgs in Sese bi Wnes would be expecied 0 be
m&mmmmmwmowhww
the £, syeneneiry presers (NMR sp ) ks the corfespoading bis:
arifidine obesined fzom reaction of nap and 3 S

T SN2 dimeshy i 1 hysiroxy I}geinacolin4(AH)-cne (sce R. S.

Atz A, B Axscongh, W, T. Gaurell and T, M. Raynham, Chess.
Commun., 1996, 1935),
i 2204 $ by Q'NHOA: 1
paphthalene.

** The rates of azieidi of exe-N-
mwuwvtmwuummumd
11 Fenther support for the conclusion i () s the Bigher ratio moao- . g«

raised 1o ambient. t1

ryn-Addition of these 3 yaminoqul L < to aeyl-
whbstituted double bords to give emdo-substituted aziridines as
Kinticalty-formed products is weil known and has been aseribed
1o an altcactive inferaction between the quinazotinone and aryl
fings in the transition state’ Deactivation of the residual
3,.4-double bond in the eado-configured mona-azirdines 10, 3]
1d 9a presumably arises from 3 similar mteracticn in 1hese
stereoisoIners m which the azinding ring bonds are now fully
foemed.

Furber functionalisation of the 3.4-double bond In these
mono-azicdines ks ander study: the mong-azindine 2 teacts
with Q*NHOAC 4 (2 cquiv.) to give the bis-azindine 14 in 63%
yield
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\bine -6 {4:1) chtsined wveg the mitrene [QIN:| eesived from
Q'NHOAC 4 and therhylamine (ref. 5k axiceds of alienes usiog
(QIN:] e place w alightly kower cempentures than thess wing
PNHOAS,
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