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A NOVEL RING ENLARGEMENT 
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THE vinyl alcohol3 (Ia) when treated with equivalent or catalytic amounts 

of potassium hydroxide in aqueous methanol solution furnishes, on working 

up without acidification, an isomeric product (II), m.p. 58.4-59.4’ (ether) 

in 60-65 per cent yield. [Found; 6, 75.8, 75.8; H, 8.8, 8.6; AEEtFl 247 mp 

(s, 13,286). Calc. for C13H1802: C, 75.7; H, 8.8.1 The same product’ is 

also obtained by a similar treatment of the epimeric vinyl alcohol3 (Ib), 

or the diacetate ’ (III) of Ia. Compound (II) undergoes smooth dehydro- 

Ia: 

Ib: 
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Research Fellow, University of Madras. 

2 
Department of Chemistry, University of Michigan, Ann Arbor, Michigan. 

3 These compounds were obtained by hydrogenation with Pd/CaCU3 in pyridine 
solution of the corresponding ethynyl alcohols reported by M.S. Nemnan, 
S. Ramachandran, S.K. Sankarappa and S. Swaminathan, J. Orq. Chem. & 
727 (l%l). The compounds gave satisfactory analyses and had the follow- 
ing properties: 

m.p. 77-78’; A::: 242 rnp (s, 13,000) 

Azzl3 2.8 (OH), 6.0 (G-CX) 6.1 (C=C) and 11.4 (=CH2) 

2 

m.p. 124-125’; A::: 242 mp (s, 14,920) 

ACE13 2.8, 6.0, 6.12 and 11.35. 
max 

4 Identity established by mixed m.p. determination and comparison of I.R. 
spectra. 

5 
This compound was obtained by selective hydrogenation with Pd/CaCO3 in 
alcohol solution of the corresponding ethynyl diacetate reported by 
Neman et al. (loc.cit) 

Ai:: 235 rnp (s = 18,800). A=13 5.75, 6, 6.1, 8.0-8.4, max 

10.1 and 10.86. 
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Ia Ib 

genation (Pd on charcoal) with loss of two hydrogen atoms c&y to give a 

phenol (IVa), m-p. 148-149’, [Found: C, 76.5; H. 7.9. XEizH 221 mp 

(E, 7,391) and 288 mp (E, 2,084). Calc. for C13H1602: C, 76.5; H, 7.8-l 

also characterized as the methyl ether (IVb), m.p. 62.6-63.6’. [Found: 

C, 77.0~ H, 8.5. A::: 219 mp (E, 8,776) and 286 mp (s, 2,000). Calc. for 

C14H1802: C, 77.1; H, 8.3.1 

The I.R. spectrum (CHc13) for II shows main absorptions at 5.85~ 

(non-conjugated GO), 6.0~ (conjugated GO) and 6.15~ (GO) respectively 

and indicates absence of hydroxyl and vinyl groups. The main I.R. ab- 

sorptions (CkCl 
3 

) for IVa are at 2.72~ (free OH), 2.97~ (bonded OH), 5.88~ 

(non-conjugated ISO) and 6.28~ ( aromatic C=C) respectively while those for 

IVb are at 5.85p(non-conjugated GO), 7.93 P(-CCH3) and 6.25~ (aromatic 

C=C) respectively. 

The NMR spectrum6 of II while confirming the absence of hydroxyl 

group shows, in contrast to that of Ia, complete absence of any olefinic 

hydrogen atom and also that the methyl group is present no longer as an 

angular methyl group but is part of the system CH3 - CH<i, where X may 

be ’ ,c=c< but not alkyl or hydrogen. 

6 
According to Dr. G.V.D. Tiers, the NMR 

methyl peak at 8.79~ suggestive of the 

broad peaks at 7.46, 7.61 and 7.72~ - 
to an acetyl group. 

spectrum of II has a doublet 

presence of CH3-CH<: and three 

none of which can be attributed 
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We interpret the evidence summarized on p. 730 as indicating the 

following structure7 for compound (II). 

The phenol obtained by dehydrogenation and its methyl ether should then be 

formulated as below: 

MG / co \ I =o 

OR 

Ea, R=H 

7 An alternate structure for consideration is V. 

It has to be ruled out, however, on the following grounds: (1) Compound 
(II) does not give a positive iodoform test. (2) Compound (II) loses two 
H atoms and a two on dehydrogenation to give IVa, whereas according to 
structure (V), six hydrogen atoms may easily be lost leading to a naphthol 
derivative. (3) The Nh4R shows no peaks for - COCH3. 
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The formation of II from either Ia or Ib, probably involves initial 

ring cleavage followed by recyclization to an eight-membered ring as visual- 

ized on p. 732. 

The ring cleavage8 involved in the conversion of Ia or Ib to the same 

mesomeric anion (Via) c-) (VIb) is due most likely to overcrowding and 

consequent strain around the Cl - CSa bond. The cyclohexanone intermediate 

(VIb) has a negative charge on the carbon atom a to the ring carbonyl and 

on the next carbon atom a six-carbon side-chain with a terminal vinyl group 

conjugated a,!3 to a second carbonyl group. An intramolecular Michael type 

addition may be expected to follow naturally, leading to the eight-membered 

ring intermediate (VII), which on alkaline isomerization gives the more 

stable conjugated enedione (II). The conversion of III to II must involve 

saponification to the parent vinyl alcohol (Ia) followed by rearrangement. 

The conversion of Ia or Ib to II involves therefore the incorporation 

in a single step of two carbon atoms in toto into a six-membered ring to 

form an eight-membered ring - a type of ring enlargement that does not seem 

to have been reported so far. The ease with which the energetically un- 

favourable eight-membered ring is formed can only be ascribed to the 

susceptibility of the mesomeric anion (Via) t+ (VIb) to undergo ready 

internal cyclization. 

It is likely that the cyclization of Via to II may be only one instance 

of a rather general method of ring closure in which compounds of the type 

(VIII) are cyclizable to those of the type (IX) in presence of base. 

Work is in progress to study the cyclization of compounds of the type 

(VIII) prepared or generated in situ by cleavage of vinyl compounds of the 

8 
Similar ring cleavages during microbiological transformations of steroids 
have been reported recently by R.M. Dodson and R.D. Muir, J. Amer. Chem. 
Sot. 83 1627, 4631 (1961). - -9 
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type (Ia) or (lb) and also by more direct methods. An unequivocal synthesis 

of II is also under study. 
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