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Heterohomoconjugation in the 2-Azabicyclo[3,2,1Jocta-3,6-diene System

By AprostoLos G. ANastassiou* and Hamip Kasmaz
(Department of Chemistry, Syracuse University, Syracuse, New York, 13210)
Summary Evidence based onHn.m.r.,?Cn.m.r.andu.v. DEespiTE much work! on non-bonded w-interactions in

spectroscopy is presented for the existence of homocon- carbobicyclic compounds, the role of heteroatomic lone
jugation in the title heterobicycle. pairs in non-classical properties such as heterohomocon-
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jugation and heterobicycloconjugation has received little
attention.2 'We have examined the possible occurrence
of nonbonded 7 effects in the title system (2), namely
the aza analogue of carbanion (1), a well studied homo-
conjugated carbobicycle.?
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The cyanoamide (2a) was prepared as described pre-
viously,4 the methyl carbamate (2b) was formed by a similar
ring expansive addition with norbornadiene and methyl
azidoformate instead of NjCN, and the N-methyl derivative
(2¢) was prepared by treatment of (2b) with LiAlH,.+ The
partially saturated derivatives of (3) were synthesized by
di-imide reduction of their dehydro analogues (2). The
cyanoamide (4a) and the methyl carbamate (4b) were

TaBLE 1. Selected 'H n.m.r. signals of (2a), (2c), (3a), (3c), (4a),
and (4c)
Compound Proton®
3-H 4-H 6-H 7-H Me
(2a) 4-30 4-80 3-71 4-36 —
(3a) 4-15 4-82 —
(4a) 3-73 4-06 —
(2¢c) 471 537 4-00 495 7-28
(3¢c) 4-60 5-40 7-48
(4c) 3-98 4-25 7-95

2 Chemical shifts in 7 units; all determinations for ca. 1-1mm
CCl, solution.

J.C.S. CuemM. Comm., 1975

obtained on treatment of (5) [prepared by consecutive
exposure of (2b) to MeLi and H,O]} with LiAlH, and then
cyanogen bromide and methyl chloroformate respectively;
exposure of (4b) to LiAlH, gave the N-methyl derivative
(4¢).

The potentially homoconjugated azadienes (2) and
models (3) and (4) were compared by n.m.r. and u.v.
spectroscopy.

The H n.m.r. data in Table 1 show that the two =
segments of (2) do interact with net transfer of lone pair
density [0-2 p.p.m. downfield shift of methyl resonance
from (3¢) to (2¢)] into the ethylene bridge [0-7 p.p.m.
upfield shift of the 7-H resonance from (4c) to (2c)]. As
expected, this non-bonded transfer of lone pair density
occurs less readily in the cyanoamide (2a), the corresponding
upfield shift of 7-H§ being here only 0-3 p.p.m. [<C % that
observed with (2¢)].q] The appropriate 13C n.m.r. shifts,
which more directly reflect changes in electron density,
established that both carbon atoms of the formally isolated
ethylene group experience an increase in electronic charge.
Specifically, the C-6 and C-7 resonances undergo upfield
shifts of 2-8 and 8-1 p.p.m. respectively on passing from (4c)
to (2¢); upfield shifts of 6-3 and ca. 0 p.p.m. were also re-
corded for C-4 and C-3, respectively, on changing the
molecular environment from (3c) to (2¢).

TaBLE 2. U.v. spectra of (2a—<c) and (3a—<c) (solutions in

n-hexane).
Compound Amax/nm (€)

(2a) 233 (6000); 250 (3600)
(3a) 225 (2250)

(2b) 2292 (5670); 249 (5700)
(3b) 230 (14,000)

(2¢) 242 (2470); 272 (1350)
(3¢c) 248 (1950)

The u.v. spectra of (2a—<¢) and (3a—c) (Table 2) also
provide strong indication of non-bonded interaction between
the two formally isolated chromophores. The single band
from the partially saturated derivatives (3) changes into
two well defined maxima on passing to the dehydro ana-
logues (2), the relatively low energy (250—272 nm) of the
new band establishing that the remote double bond does not
operate in isolation but is strongly coupled to the enamine

group.

1 All new compounds were subjected to full spectral (i.r., u.v., n.m.r., m.s.) characterization.

1 The ready formation of (5) under these conditions has, to date, frustrated all efforts to synthesize the parent azadiene, (2; R = H).

§ The 6- and 7-H resonances in the n.m.r. spectrum of (2) were assigned by direct analogy with earlier designations relating to the
spectrum of 2-oxabicyclo[3,2,1]octa-3,6-diene (M. Rey and A. S. Dreiding, Helv. Chim, Acta, 1965, 48, 1985).

9 An interesting member of this series is the amide (i) which was detected (n.m.r.), but not isolated pure, several times in the treat-

ment of compound (2b) with MeLi.

It shows the following key n.m.r. resonances: 7 (60 MHz; [2Hg]tetrahydrofuran) 4-22 (d, 3-H),

(i)

4-98br (d, 6-H), and 5-73br (d, 7-H).

The substantial upfield shift of 6-H (0-98 p.p.m.) and 7-H (0-78 p.p.m.) relative to (2c) reflects an

increase in the electron density of the remote ethylene segment with increasing availability of the nitrogen lone pair, while the down-
field shift of 3-H relative to (2c) (0-49 p.p.m.) parallels the situation with the carbanion (1).3»
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The combined spectral information allows classification
of (2) as a heterohomoconjugated system.
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