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AN EXAMPLE OF THE BASE INDUCED ISOMERISATION OF THE iPOXIDE
RING IN ENOLIZABLE EPOXYKETONES: ISOMERISATION OF 8,9~EPOXY-6,7,8,9~
~TETRAHYDRO-5H-BENZOCYCLOHEPTEN-5-ONE AND SOME OF ITS DERIVATIVES

Zofia Kotkowska-Machnik and Janusz Zakrzewski

Ingtitute of Chemlstry, University of Lodz, 90-136 Narutowicza 68, Poland

Summary: The title compounds in the basic medium (RO™/ROH) afford an unique
example of competition between isomerisation via the enolate anion and epoxide-
-ketone iscmerisation.

In strong basic media (eg.LDA, tert-BuLi,ctc.) epoxides isomerise to carbonyl
compounds or allylic alcohols1. In epoxides with enolizable keto groups the
addition of the enolate anion to the oxirane ring takes place, instead of the
"normal® 1somerisation. This reaction occurs under milder condition (eg +RO™,

, etc,) 1802,

We have found that some 8,9-epoxy-6,7,8,9-tetrahydro-5H-benzocyclohepten-5-
-ones (1 - 4), synthesised for the first time in our lo.boratc:ry3 afford a
unique example of competition between isomerisation via the enolate anion and
"normal" epoxide isomerisation,
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R R R
— R 1 R
X 0 X OH X 0
1 Xx=H R=H 5 88% -
2 X=0CH; R=H 6 8% -
3 XeH R = CHy 7 38% 9 55%
4 X = OCH; R =CHy 8 3% 10 64%

Compounds 1 and 2, refluxed for 15 min in a solution of sodium isopropoxide
in isopropanol”, quickly 1someriso to the hydroxyketones 5 and 65 in high yield.
We were unable to confirm by H NMR the exact stereochemistry of products
obtaincds. The most probable reaction mechanism involves backside displacement
of the epoxide oxygen at C-8 by the enclate anion created at C-6 with imversion
at c-az"". The cyclopropane ring is therefore presumably cig relative to the
OH group in the products obtained,

The spoxyketones 3 and 4 gave as main products the dicnes 9 and 10 respecti~
vely under the same reaction conditions. The hydroxyketones 7 and 8 were minor
components of the reaction mixture 5 '7.

Rearrangement of 7 and 8 into 9 and 10 does not occur under the reaction
conditions. The diketones 9 and 10 are therefore formed by a "normal® isomerisa-
tion of oxirane ring, even in the pzr(')eggeme of an enolizable keto group.
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The reduced reactivity of the hydrogen atoms in the o position to carbonyl

group caused by the presence of two methyl groups at C=7 in dompounds g and 4
1s probably the most important reason for this "normal® isomerisation

The fact that the diones 9 and 10 are formed easily in relatively mild basic

medium shows the markedly increased reactivity of hydrogen atom at C-9
caused by the presence of the carbonyl function.
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The epoxyketones 1 - 4 were obtained by epoxidation of the corresponding

unsaturated ketones by m-chloroperbenzoic acid in CH,Cl, at 0°C, Yields

were 74-98%, Satisfactory spectral and elemental analyses were obtained

for these compounds.

These reaction conditions gave the beat yields. In our first experiments

we used sodium methoxide in methanol. In no case have we observed products

from the solvolytic opening of the oxirane ring.

5:IR(neat) 13420 cn™1,1665cm™7, TH NMR(CDCL,):§ 7.1-8(m,4H,ArH); 5.30(m, 1H,

CH-OH); 3.08(s,1H,0H); 2.0-2.4 and 0,8-1.5({m,4H, cyclopropane ring protons).

MS: m/e 174(M*), The structure of this compound was confirmed by oxidation

(BaMnO , 94% yield) to 2,3-dihydro-2,3-methano-1,4-naphthoquinone. 6: IR(KBr)

3500ca 1,1670cm !, ™ MR (cDC1,) 18 7.05 and 6.88(4,d,J=10Hz, 2H JATH); 5.4k

(a,J=4Hz, 1H,CH-OH); 4.94 (s,1H,0H) 3.88 and 3.86(s,s,6H, och); 2,0-2.4 and

1.1-1. h(n,hH cyclopropane ring protons). MS: m/e 234 (MY Z:IR (neaty

3460 cu™1,1665cm". ' NMR(CDCL5) 2 8 7.1-8.1(m, 48, ArH 15,41 (d, J=6Hz, 1H, CH-OH) ;

(2 65 s,1H,0H); 1.7-2. 1(m,2H,cyclopropana ring protons); 1.29 and 1.00(8,8,
cus) M3: m/e 202(M%,

Compare: J. Carnduff and D.G. Leppard, J,C,S,Perkin I, 1977, 1325.

The reaction mixturos were separated by proparativo TLC., Their compositions

were deternined by 'H NMR. 9: IR(KBr)s 1685ca™'. 'H NMR(CDC1,):87.5-8.0(m,

4H,ArH), 2.71(s,4H,CH,); 1.24(s,6H,CH ) MS: m/e 202(M"). The dione 10 was

indentified by comparing its m.p. and spectra with those of an authentic

sample(W.E.Hahn and Z.Madeja-Kotkowska, Roczniki Chem,, 37,1447 (1965)),

Compare: H,0, House, Modern Synthetic Reactions, W.A,Benjamin, Inc., Menlo

Park, Califormia 1972 p.500 and references therein.
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