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STUDIES IN CLAISEN REARRANGEMENTS
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Abstract:

3-Aryloxymethyl-(4H)~benzopyrans 2 have been found to undergo a novel
Oxidative Claisen rearrangement, In contrast, the Claisen rearrangement
of 3-aryloxymethyl-(2H)-benzopyrans afforded only the normal products 8 .

Several interesting transformations have been reported from the
study of the thernall and charge induced? Claisen rearrangement of
4-aryloxymethyl-(2H)~-benzopyrans 1 .
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Prompted by these reports, we undertook the synthesis and a
comparative study of the Claisen rearrangement of the hitherto
unknown isomeric systems 2, 3 and 4 depicted below:
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In this communication, we wish to describe a novel oxidative
rearrangement of the ethers 2 to benzopyrano(2,3-b)benzopyrans 5 and
emphasise the remarkable contrast in the thermal behaviour of the three
isomeric systems, viz., 1, 2 and 3.

The starting ethers 2 and 3 were prepared from the respective
aldehydess'4 by the standard sequence of reactions ( vide schemes I and II).
Refluxing a solution of the ether 2a in N,N-diethylaniline in a nitrogen
atmosphere for 8 hrs, afforded, after work up and column chromatography
of the crude product, a white solid, m.p.194°C in 35% yield. Elemental
analysis and mass epectrum of this product (M+ 336) indicated the
molecular formula to be 024H1602' two units less in hydrogen than that
of the starting compound, Its PMR spectrum showed signals atcr4.1(q, 2H,
J = 18 Hz), 6.7(s, 1H), 7.1-8.2(m, 12H), The 13, NMR spectrum displayed
signals at 150,94, 148,31, 132,30, 130.00, 129.51, 128.67, 128,22, 128.13,
126,84, 125,70, 124,10, 123,97, 121.97, 121,73, 121,00, 119.16, 117.35,
115.63, 114.49, 111.29, 96.02 and 31.23, The spectral data clearly
eliminate all the structural possibilities that can be envisaged from the

product 7 of normal Claisen rearrangement of the ether 2a and are
consistent with the assigned structure §gs . Catalytic reduction of
the rearranged product 5a over PtO, yielded the dihydroderivative 6a,
m.p.184-86°C (89%) (M* 338). Its PMR spectrum showed signals at

d 2.6-3.4(m,5H), 5.85(d, 1H, J=2Hz) and 7.1-7.8(m,12H). The 13, spectrum
of the dihydroderivative 6a exhibited only 13 signals;at<;148.81(s,
aromatic), 132.80(s,aromatic), 129.67(s,aromatic), 128.55(d,aromatic)
128.37(d,aromatic), 126.55(d,eromatic), 123.,78(d,aromatic), 121.94(d,
aromatic), 118,74(d,aromatic), 112.29(s,aromatic),95.06(d,C-8),
28.46(d,C-20), 24.80(t,C-19 and C-21). The spectral data thus further
confirmed the assigned structures. Rearrangement of the ether 2b
likewise, afforded the product 5b , m.p.74-76°C. Under the conditions
of these rearrangements, the dihydrocompound 6a was found to be stable
and did not lead to the formation of the compound 5a, indicating that
this oxidative rearrangement does not proceed through the intermediacy
of the dihydroproduct 6a . Oxidation must have occured at one of the
early or intermediate steps and not in the final step of this
transformation, Exposure of the ether 28 to trifluorocacetic acid in
dichloromethane6 or anhydrous aluminium chloride in dry carbontetra
chloride® gave rise to products different from 5a.

In contrast to the interesting rearrangements undergone by the
ethers 1 and 2, the rearrangement of the 3-aryloxymethyl-(2H)-benzo-
pyrans 3 was quite slow8 ( heating in N,N-diethylaniline in a sealed
tube at 220°C for 80 hrs) and gave rise to normal products 8 but in
poor yields. The reactions were considerably cleaner when the rearrange-
ments were conducted in the presence of acetic anhydride. 1In
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‘the event, the acetate derivatives 9 were obtained in better
‘yields (~60%).

Oxidative rearrangements of the type 2-—»5 have not been reported
in any of the Claisen rearrangement studies so far9-12 . The
remarkable difference in the behaviour of these three isomeric systems
viz,, 1, 2 and 3 merits further investigetions, particularly, a
study of the Claisen rearrangement of the hitherto unknown 2-aryloxy-

methyl-(4H)-benzopyrans 4 , We are currently working on this aspect,
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SCHEME 11
O
3 Step DEA
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No. R MePa Yield R R
3a  CHy 92 85%
DEA/Ac,0
3b Cl 101-3 60% Sealed
3c H 91 60% tube
8a CH; 145 18% O
g8b Cl1 160-2 10%
8¢ H 159-60 10%
0-COCH,
R
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