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Cis-hydrindane derivatives carrying an angular substituent and suitably 

functionalized are of interest, inter alia, for the construction of natural 

products such as the gibberellic acids. 

We now show that the intramolecular Michael addition of 3,4_disubstitut- 

ed cyclohexenones of type 1, readily available by a previously reported syn- 

thesis, 
1 

is a useful stereospecific route to angularly substituted cis-hydrin- 

dan-2,5-diones 2. 
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With systems such as 1. there is the formal possibilty of competitTon be- 

tween Michael addition and vinylogous aldol cyclization. In fact, earlier 

studies 
2 
had shown that the related methyl ketone 2 undergoes only the latter 

reaction: treatment of 4-(2-oxopropyl)-3-methyl-2-cyclohexenone3 with 0.2 N 

potassium tert. butoxide in tert. butanol (50 + room temp., 30 min.) gave, in 

over 75% yield, the product of aldol cyclization, the dienone 4 (homogeneous 
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by vpc on SE30: kugelrohr bp 102-107° (5mm); X %??z-? 289 nm, E 18,700; ir 

(film) 6.00, 6.15, 6.22 u!; 6 (CDCl,) 1.99, bs, 3H; 0.08, s 1H; 5.65 (s, 1H); 

2,4_dinitrophenylhydrazone mp 204-205'). No evidence for any Michael ad- 

duct (e.g. 5) could be obtained under a variety of other basic conditions. 

Heating with acetic acid p-toluenesulfonic acid gave recovered 3, in ad- 

dition to some decomposition. 

It should be noted that in the particular case of 3, either reaction 

mode (Michael or aldol) would lead to the same size ring. The situation is 

thus different from that of a previous case4 shown in 5 in which the com- 

petition between intramolecular Michael and aldol reaction is resolved in 

favor of the former. 

6 H 

The failure of 2 to cyclize in the desired manner led us to examine the re- 

lated O-keto ester l_, R = H. The previously mentioned cyclohexenone synthe- 

sis is fortunately easily adapted to produce the particular array of func- 

tionality present in molecules such as 1. 

Reaction of the kinetic lithium enolate of the isobutyl enol ether of 

dihydroresorcinol, 7, with ethyl-3-ethoxy-4-bromocrotonate5 gave the alky- 

lated product 8 as a waxy solid, bp 190-200° (0.5mm), in 73% yield. Addi- 

ition of methyl lithium, followed by acid hydrolysis (35% aqueous perchloric 

acid - methylene chloride 2 hr., room temp.), neutralization (sodium bicarbon. 

ate), and silica gel chromatography (3:7 tetrahydrofuran: hexane) gave, in 

54% yield from 8, the required B-ketoester 2 (1, R = H) (NMR: d 1.30, t, 3H 

J = 7 Hz: 1.65 - 2.75, mb, 5H; 1.95, s, 3H; 2.65 - 3.10, bs, 2H; 3.50, s, 2H; 

4.25, qr 2H, J = 7 Hz; 5.90, s, 1H). 
6 

Cyclization of 2 (2.5% potassium carbonate in ethanol, 40 hr. , room 

temp.), followed by hydrolysis and decarboxylation (hot aqueous hydrochloric 

acid), gave the Michael addition-derived product, cis 3a-methyl-2,5-hydrin- 

dandione 10 (45% yield, bp 115-1200 (0.2mm); ir: 5.72, 5.82 p; NMR: 6 1.25 - 
3 H, s ; m/e 166). The structure was confirmed by comparison with the di- 
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one prepared 

reduction of 

from the previously reported' cyanodiketal 11 (via Wolff-Kishner - 
the derived aldehyde.) 

C02Et 
yJoJ~Et_o~- 

s ?C C02Et 

The method described here should be quite genera1.O We have used it suc- 

cessfully' in a sequence leading to the hydrindandione 12. The latter is a 

precursor of 2, 
10 

- 
an important intermediate for possible further elaboration 

to gibberellic acid. 
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