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Summary: 13Cmr evidence is presented to show the existence of

pentacyclo (6.2.1.0%77.0%10,0°9) 4ndecane :;#E oxa bird cage

equilibrium in the parent system la. Preparation of some inte-
resting polycyclic compounds via the lead tetracetate fragmenta-
tion of polycyclic ketones la, 1lb and 10 is described.

Conceptually, the sequence depicted in Scheme 1 should provide a non-con-
ventional but purposeful alternate route to cubyl caged systems and their fused
cyclobutene precursors. The key features of the scheme are the ready availabi-
lity2 of the starting diones la-b, the propensity2 of the proximate carbonyl
groups towards transannular hydration (l—¥2) and the well established prece-
dence3 for the contemplated fragmentation (2—J»3) with lead tetraacetate (LTA).
In this letter, we report on the 13cmr data which reveals the structure of
hydrates derived from diones la, 1b, 10 and delineate the structures of several

interesting and useful products derived from them.

SCHEME - 1 (cu,) (eH2),

(fH.),

2a. OH
b
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Monohydration of la has been shown by Cookson et al.2 to furnish dihydroxy-
ether 2a, but more recently, Sasaki et al.4 have shown that the hydrate derived
from la has structure 5. The 13cmr spectrum of the hydrate prepared by us from
la exhibited resonances (Scheme 2) compatible with formulation 5. However, a
careful analysis of the spectrum also revealed weak but discrete resonances at

8116.3, 54.4, 45.3, 43.3, 42.9 & 41.7 attributable to 2a. Thus, an equilibrium
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Cmr chemical shifts were recorded at in CDCl3 or CDC13+CD3OD using a Bruker

WH-90 spectrometer.

la:§ 211.9(s), 54.8(d), 44.7(4), 43.9(4), 40.5(t), 38.9(4).

5: 8 217.2(s), 104.8(s), 55.7(4), 50.6(d), 46.8(d), 44.6(d), 43.5(4d), 42.4(Q),
41.5(d), 38.8(t), 36.4(d). The weak resonances of 2a are mentioned in text.

6+7:8219.5(s), 119.4(s), 81.7(d), 72.2(4), 56.3(d), 55.0(d), 54.4(d), 50.0(d),
45.9(d), 45.3, 44.9, 44.8, 43.4(2C), 43.1, 42.2, 42,0, 41.7(2c), 40.7,
38.5(t), 37.0(4d).

1b: § 211.4(s), 48.2(4), 47.5(4d), 35.6(d), 31.5(4), 16.7(t).

2b: §110.5(s), 48.7(4), 48.5(d4), 37.0(d), 31.2(4d), 17.2(t).

9: §118.0(s), 79.9(d), 47.9(4), 47.2(d4), 45.7(4), 45.5(4), 37.7(4), 37.2(d),
32.7(4), 30.5(4), 17.6(t), 17.2(t).

10: § 210.2(s), 124.8(d), 119.9(d), 54.6(d), 51.7(d), 50.2(s), 44.2(d), 39.0(t).
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between the pentacyclic form 5 and the oxa-bird cage form 2a was indicated.

Acetylation of 2a+5 with BF3—AC2O, however, furnished only a single diacetate 8.

2,4

To further probe the above equilibrium, 13cmr spectrum of the known ‘ketol's,

mp.270°, prepared from la was examined. Surprisingly, 6 has been Shown2’4

exist only in its open form. The 13cmr spectrum of the 'ketol' showed a doubled

to

set of signals due to 22 C's and characteristic resonances due to the presence
of the open 6 and the cyclic hemi-acetal form 7 were discernible. Addition of

3COOH to the mixture of 6 and 7 caused the 13cmr signals to coa-

few drops of CF
lesce and a spectrum showing 11 lines (§179.7, 76.3, 54.6, 52.6, 45.1, 43.9,
42.9, 42.6, 41.6, 40.6, 39.2) with positions between the original absorptions in
6 and 7 was observed. This spectrum seems to represent an average between 6 and
7 caused by fast interconversion in a dynamic equilibrium between the pentacyc-
lic and the oxa-bird cage form. The 1H nmr spectrum confirmed this contention
and displayed two signals at §4.59 (t,J=5Hz) and § 4.07 (t,J=4Hz) due to protons

attached to carbon bearing oxygen in different environment. At room temp. the

ratio of 6 and 7 was estimated (integration) to be 65:35.

Monohydration of dione 1b readily gave the transannular hydrate 2b,

mp.252-3°, as reported2 previously. Its structure was readily verified from its

13cmr resonances. Similarly, ketol derived2 from 1b, exclusively existed as the

internal hemi-acetal 9. Lastly, the hexacyclic dione 10 did not furnish a clean

hydrate that could be readily characterised by 13cmr spectrum. The 13cmr data

for all compounds discussed above is summarised in Scheme 2 and off-resonance
multiplicities are given in parenthesis. Conspicuous 13cmr resonances that
provide new and otherwise inaccessible clue to the existence of §.=5£=:Z type

equilibrium in the system la have been displayed on the structural formula.

With the nature of hydrates from the caged ketones la & 1b established,

their reactions with LTA were investigated. Reaction of 5 with LTA gave the

rearranged lactone 11, mp.280° (80%)°'®. The transanmular hydrate 2b gave

two products 12 and 13 in 25% and 20% yield. Finally the hexacyclic dione lgs

with LTA gave a mixture of 14°, 15 and 16°

in 65%, 15% and 10% yield. Since
anhydride moiety can be readily transformed to an olefin through a variety of
reagents, the reactions described here provide ready access to tricyclo

2,5

(4.2.2.02'5) deca-3, 7-diene and 3, 4-benzotricyclo (4.2.1.0 ) nona-3, 7-diene

ring systems.
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*12,mp.199°,C H1203,ir(KBr):1780,1840,1860 cm'l(anhydride);pmr(90MHz,CDCl3):

12
86.13(2H,s,olefinic),2.64(2H,br ring CH),2.07(2H,m, ring CH),2.95(2H, t,J=2Hz,

ring CH),1.71(4H, t,J=1Hz, -CH —CHZ):cmr(22.64MHz,CDCl3):8174.7(2c,s,—9-0—§),

2
142.,7(2C,d, cyclobutene sp2),45.4(2C,d),42.4(2C,d),31.5(2C,d),24.2(2C?t,—8H2-CH2).
*lé,mp.274—6°,C12H1203,ir(KBr):1735,1750 cm—l(lactone and carbonyl);pmr(9OMHz,A
CDCl3—CD3OD):64.83(1H,dt,J1=3HZ,J2=1OHZ),3.63(1H,m),3.03(48,m),2.27(1H,br)62.07
(1H,br),1.76(4H,m); cmr(22.64MHz, CDC1,-CD,0D) :6210.8(1C, s, ~C-) ,171.9(1C, s, -£-0),
77.3(1C,d,H—g—0),53.4(1C,d),46.6(1C,d),39.8(1C,d),34.4(1C,d),33.9(1C,d), ,31.7
(1c,d),29.6(1c,d),19.6(1C,t),16.7(1c,t)’,

*15,mp.43-5°,C, JH, ,0,uv: ')\Prflg?f 249, 214nm; ir(KBr) : 1675(Carbonyl) , 720,730 cm™
(aromatic);pmr(6OMHz,CDCl3):57.1-8.1(4H,m,Ar),2.83(1H,s),2.7(1H,t,J=1Hz),
2,43(1H,br),1.7(4H,brs),1.45(1H,m) .
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