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Our interest in the mechanism of metal- and acid catalyzed reactions of oxa-quadricyclanes
has brought us to a 3-oxa-guadricyclane in which the oxygen atom is shielded by a methylene chain of

8 C-atoms. For this purpose we synthesized1 2,4-octano-.,5-dicarbomethoxy~3~oxa-quadricyclane (l) by
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intramoclecular photoc

E = COCH,

At +350C the PMR spectrum of 1 consists of two singlets at § 3.66 (6H) and & 2.55 (2H) =~ arising from
the ester hydrogens and the tertiary hydrogens respectively - and three multiplets at § 1.95-2,10 (4H),
§ 1.45-1.84 (8H) and & 1.19-1.45 (4H) - due to the octano-chain hydrogens. The signal at & 2.55 has
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Figure 2. 100 MHz PMR signal of 1 centered
Figure 1. 100 MHz PMR recordings of the two- around § 2.55 at -103°C and the
hydrcgen signal at § 2.5% of 1 in CS simulated AB pattern {Sweep width
at various temperatures (Sweep width 500 cps) 100 cps)
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been recorded at various temperatures as shown in Figure 1.7 As one observes, at -52°¢ there is still
one sharp signal, which at lower temperatures starts to broaden. Coalescence cccurs at —7000 and at

o . s :
-74°C two singlets are observed at 8 2.59 and 8 2.52, The free-enthalpy of activation at the

¥

coalescence temperature is estimated4td be 6203 = 10.6‘kcal/mole. Upon further lowering of the
temperature the low-field singlet at § 2.539 remains sharp, whereas the high-field singlet at § 2.52
becomes broader, (see Figure 1, —8400) which indicates, that another line-broadening process is
starting to operate, At -94°¢ the signalissplit up. Expansion of the spectrum at -103°C shows that
an AB pattern is present (see Figure 2). The chemical shift difference betweernt A and B is 6.6 Hz and
the coupling constant J is 2.6 Hz.5 At the coalescence temperature (—QDOC} the free-enthalpy of
activation is estimated to be G{EB = 9.4 kcal/mole.

The first line-broadening process is ascribed to a swinging of the polymethylene chain over

the oxygen atom as depicted in Figure 3. In the literature, examples of such processes have been

Figure 3. Interconversion of
conformers I and II
by a swinging mode
of the octano-chain.
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reported previously for a furanophane, 2 for Dﬂ(l,3)-cyclopbanes and for the oxa-norbornadiene 2
2
(E=CN) . a At temperatures below -70°¢ the two conformers I and II interchange so slowly, that they
are observed separately in the PMR spectrum of compound 1, since the two equivalent hydrogens H1 in

I are different from the two equivalent hydrogens H, in II. The fact that the observed signals at

§ 2.52 and § 2.59 are of almost egqual intensity indicates that there is hardly any steric interaction
between the octano-ring hydrogens and the ester-substituents.

The second line-broadening process, which leads to the AB pattern centered around § 2.52, is
ascribed to a conformational change by a pseudorotatory process in I, which is shown in Figure 4.
The conformational change is believed to proceed as follows: starting from III, H; moves downwards
along the oxygen atom, whereas Ha moves in the opposite direction, to reach IV, in which the original

pogitions of Ha and H; {and, of course, alsc the positions of Eb and H;) have been interchanged. This

Figure 4. Degenerate interconversion of conformers III and IV by pseudorotation in
the octano-bridge. {The dotted lines complete six~ and five-membered rings)
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pseudorotation involves the eight carbon atoms of the octano-bridge and is likely to interconvert a

I+

ent (pnnknvnﬂ) in the way

: (3 ; . .
depicted in Figure 4.8 At sufficiently low temperatures {<-907C) this pseudorotation is slow enough,
to allow conformers III and IV to be observed separately, as evidenced by H1 being no longer

equivalent to H,. There are a number of factors which are likely to contribute to the enerxgy barrier

o
of the pseudorotation. Firstly there is a transannular effect in the ll-membered ring between the

C-0~C fragment and the hydrogens at C3, C C5 and CB. In the pseudorotation process the hydrogens

4!
Ha and H; interfere with the C~0 bonds. In addition, in the transition state there is an

appreciable steric repulsion between the hydrogens of carbon atoms 3 and 6 and the oxygen atom (see

Figure 5). Secondly, Guring the pseudorotation C-C and C-H eclipsing occurs in the octano-bridge

iene 2 (E=CN} the energy-harrier of

ess
see

\\\‘ = / Figure 5. Transition state of the pseudo-
H

rotation, showing the steric
interaction between oxygen and
two hydrogens at C3 and C6’ and
the eclipsing CB-C4 and € -C,
bonds.
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pseudorotation is smaller than that in 1 (even at -1007C there is no line-broadening due to pseudo-
Looso 2a, N e : . D n ik s 4
rotation i, ©an be exXplainea py the fact that the OCtano-priqage in compound i 15 lesgg sirainea (né&n

that in compound 1 as shown by Dreiding molecular models.
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