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Bicyclic-b-hydroxy-WIP -enone (1) to (4) have been shown to rearrange 

in the presence or bases, acid8 and also photochemically. 2,3,4,5, The medlanism 

that haa been suggested for the base catalysed reaction ia illU8trated with the 

fl) R=-C&CH 
(2) R= -CH=CH2 
(3) R= -Me 
(4) R= -H 

A Cope-type mechanism hae aleo been envisaged for the 

enlarged dione (7) from (2). 
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None of the intermediates postulated in either mechanism have, however, been 

isolated. 

It has now been found that when the enone (1) is treated with catalytic 

amounts of 0.1% solution of sodium methoxide in methanol, a crystalline pm- 

duct (8) can be isolated in lC% yield in addition to unreacted starting mate- 

rial and the dione (5). The product (8) after purification by preparative 

t.1.c. ha8 m.p.lOl-1020, analyses for C,3H,602 
absorptionar h E; 2.95, 

anith$s the following light 

3.075 and 6.125 pi h _ 245 mp(E,11,880); 

W absorption8 at 6 1.1-1.3 (>CH-CH3 doublet),6 1.5-2.5 (-C=CH and 

methylenes) and6 5.3-5.4 (--OH, singlet). 'Ihe compound is labile and rapidly 

isolPeri8es when heated with base at 60°, as revealed by t.1.c. analysis of 

crude product and also by isolation. 
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The vinyl oompound (2) also when treated with dilute base at rocm tempe- 

rature furnishes a pale yellow liquid product (9) in 15% yield, after puriflca- 

tlon by t.l.c., in addi tlon to the alone (7). This product is homogeneous on 

t.1.c., has a nose peak at 206 and analyses for C,3H1802. It has the fol- 

lowing characteristic absorptioner A z13 2.95, 6.05 and 6.15 p; hzH 241 mp 

(E,9,852); IT?42 abeOrPtiOn8 at 6 1.1-1.3 (>CH-CH,, doublet), b 1.6-2.6 (-OH 

and methylenes, multiplet),6 4.8-5.2 and 5.9-6.3 (vinyl protons). This com- 

pound also is lablle,oapable of isolation only under strictly controlled condi- 
tions and rapidly isomerising to the dione (7) above room temperature in the 

presenue of base. The speotral absorption8 leave no doubt that lhe above two 
prodlscts have the rearranged structures (8) and (9) respaotively, eventhough 

their stereochemistry Is uncertain. 

No. 12 

!l!he crystalline photoproducts (8a) and (9a) reported by ue recently,6 

on similar treatment with dilute base at xvom temperature give the compounds (8) 

and (9) respectively as shown by t.l.c., whereas at 600 or abwe, they isomsrise 

to the diones (5) and (7) smoothly. The abwe transformations ars shown In 
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Compounds (8) and (9) can be intermediates or side products in the forma- 

tion of cyolooctenones (5) and (7). Qualitative t.l.c., analysis of mixtures of 

compounds (8a), (ga), (8) and (9) with base reveal that they ieomeriee to the 

dlones (5) and (7) faster than the isomers (1) and (2) and do so cleanly without 

formation of any trace of conpounds (1) and (2) or other products. A concerted 

one-step conversion of compounds (1) and (2) to compounds (5) and (7) seems 

therefore unlikely. A aonoerted Cope-type conversion of compounds (1) and 

(2) to compounds (8) and (9) seems unlikely also, in view of the unfavourable 

transoid location of carbon atoms 1 and 5. products (8) and (9) result 

probably from protonation under kinetic control after an inte ma1 1,2-addition 

in the reactive species of the type (6). Hydrogen bonding between the oxygen 

atoms at the peri position in (8) and (9) and less crowding in the vicinity of 

the --OH bearing carbon in (8) and (9) as compared to (1) and (2) probably Pro- 

vide the driving force for this 1,2-addition. Compounds (8) arvl (9) have the 
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necessary geometry for a concerted conversion to (5) and (7); their faster re- 

arrangements to (5) ati (7) as compared to the rearrangements of (1) and (2) may 

be due to this favourable geometry for a concerted reaction (mechanism *a') or 

due to increased rate of fragmentation to species of the type (6) (mechenism lb*) 

0 

The C5-eubstituted hydroxy enone (1O)7 on similar treatment 

(9) 

with 

dilute base fimishes after preparative t.l.c., the ring enlarged dione (11) in 

40% yield as a liquid and another liquid byproduct (3% yield) believed to be 

(15) 

The dione (11) 

absorptionsr A 

absorptions at 

(10) b-CPCH 
(14) R=-C”= CH2 

” (11, 402 

analysee for C14H1802 
OHCl 
_ 3 5.875, 

compositionE;;; tras the expected light 

6.0 and 6.175 p; A 224 mp (E 3,310); NMR 

6 1.3 ( fCII3' singljet)S 1*6-1.7 (scH3, singlet)S 1.9-2.6 

(methylenes, multiplet) and6 5.6 (-%sC~, singlet). Ihe dione (11) is 

easily cleaved by treatment with strong alkali to the known acid (13).7 In 

contrast to (2), treatment of (14) with dilute base furnishes only the re- 

arranged dione (15)7 in addition to a minor product, not yet identified. 

Apparently, with substitution at the key C5 -atom, products of the type (12) 

are more reactive. 

!Che 6-deoxy compound (18) synthesised from the known octalenol (16)' 

as indicated, is unaffected by treatment with base confirming the vital role 

played by the conjugated carbonyl function in the fragmentation of the 

alkoxides of the type (2a). 
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(16) (17) (18) 

The bicyclic ketone (17) la a liquid (b.p.lOO-llOO/l nm) having CllH160 com- 

position and gives a semicarbazone m.p.217-218O (EtOH) with expected analytical 

ValuSS. Ihe ketone (17) has h 

5.4 ( dH 

El3 5.9 )1 and proton absorptions at 6 5.3- 

singlet), 61.3-2.2 (methylenes, multiplet) endCl.2 (+C?H,, singlet), 

Ihe vinyl alcohol (18), purified by preparative t.l.c., is also a liquid which 

analyses for Cl3H2OO and shows oharacteristic absorptiona: h z13 2.9, 6.1, 

10.05 ani 11.1 p and RMRt 6 5.0-6.5 (vinyl and olefinic),S 1.3-2.0 (methylenes 

and -OH) wd61.2 (+CH:,, singlet). This alcohol (18) is stable to tempera- 

tures upto 240° in contrast to the enone (2), which is known to undergo re- 

arrangement thermally also to (7).7 Evidently, the conjugated carbonyl also 

plays an important role in the lhermal rearrangement of (2). 
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