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Abshatt : Opticafiy punz bicyclo(3.3.0]oc~-Z,6-dione is easily obtained with P yield uf 4% for each enantiomer 
tinm 1,S-cyolooctrdiene m 5 steps, by resalutiar of the intermediate dial wth menthyloxyacetic acid. Its CD is 
60 % larkw than twice thz CD of a anresponding monuketone indicating interactions between non-conjugaled 
chromophon?s. 

~te~etions between non ~jugat~ chmmaph~s have been charactetized in 
bicycloC3.3.Oloctane-2,6-dione 1 by I3C nuclear magnetic resonance (NMR)t. Similar interactions have 
also been observed by chiropticsl methods, optical rotatory dispersion (ORD)s and circular dichmism 
(CW3, when the Cotton effect (As in CD or am~itude a in ORD) is targer than the sum of the Cotton 
effects of the co~~ndin~ monoketon~e moeities 2, the UV spectrum being only weakly perturbed. 
Since diketone 1 has CT2 symmetry, it may be expected that the previously reperted interactions could 
also be observed by chirupticsl methods. 

Optically active dikctonc 1 and monoketonic dcrivativcs 2 have been prepared4d in various 

dqrtxs of optical purity aud their absulute ~ufigu~tiun es~bli~h~ by chemical ~o~e~ti~n’, NMRs 

andCD3’ + ~~~~~~~” 

H 

I (Is.ss) 1: ss% ee, [a]D (CM?. for IO”% ti) = +401 (c=2, EtOH)I : (lR,SR) 20: 100% ee, [alo = -10.5 (c = 3, 

CHC@ ; 76% w, [al~con. = -S7 (c-3, CJJCl,)4 i (IS,ZR,SS)2h: 99% ee, [aiD - 1103 (c-1.4, CHCl,)$ 

Their ORD data have been ~bIi~~3~4. As shown in figure 1, the ORD of dike&me 1 (lS,5S)4 
(corrected for 100% optical purity) is larger than twice the ORD of monoketone 2a (1RJR) (optically 
pure OX axxeted to 100% optical purity). Unfortunately, this data does not permit the determination of 
the ~~e~nding amplitude a. 

Figure 1 : Opticat rotatory dispersion af 
1 (EtOH) : O-O--O (ref. 3) 
2a (CIX+) : -(ref. 3) 
2a (CHC13) : &-A--b (ref. 4) 
(cxxrected for 100% optical purity) 
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Since enantiomerically pure diketone I could be a useful syntho&tt, we thought it would be 

wo~h~hile to develop an expedient chemical way to obtain both en~t~omers. This could allow us to 

measure its CD and compare it to the CD of monoketonic derivatives. A combination of several reported 

procedures was choosenlo~12~13 (alternatively 1 is accessible via an other synthesisl4) : 

3 iA 4a khc, 4b R=H 

Thus, i,ii-cyclocztadiene 3 (6.6g) was treated for 36 hours with catalytic amounts of P~(OAC)~ 

(4COmg, 0.02 eq) in the presence of 1M Pb(OAc)4 (39g) in acetic acid at room temperature. The main 

product was the die!& diastereoisomer 4a (8.5g 631, colourless crystals, from pentane, mp 40°C, lit9 

36*C). Saponification of 4a (1.43g in 5 ml of M&H) (KOH:MeOH 1.33M (4 ml) , 45min O’C, then 

30min 20°C) gave O.Sg of the diando diol4b (Xl%, colourlcss oil)li, 0.85g oxidized to dione 1 (0.6g, 

70%) (Jones reagent (2.7M), acetone (20ml), lh O”C, 15h rt) (mp 45°C lit124546’C). The use of 

palladium acetate suppresses the formation of 6-exe-chloro-2-en&-acetoxy(3.3.0] octane, a by-product 

of the palladium chloride catalysed reactiwls. 
Attempts to resolve directly the dione by inclusion in (kyclodextrin , in 1,6&s- 

(2-chlorophenyl)-l,6-diphenyl-2,4-hexadiyne-1,6-diol, or via covalent derivatives with dimethyl tartrate 

or (Sal-amino-2-(methoxymethyl~py~lidine &AMP) failed. The resolution was done on diol 4b. 

Esterification of 4b (1.7g) with (-) menthyloxyacetic acid (5Sg) (DCC (5.8g)lDMAP (0.3g), dietbyl 

ether, 2h O”C, 15h rt) (scheme 1) gave a mixture of the two diastereoisomers SA and 5B (5g, 78%, 

after chromatography on SO,, pentane/ether (8:2)). After two recrystallisations in pentane, an optically 

pure producti 5A (15%) was obtained. Its optkal purity (99%) was confirmed by differential scanning 

calorimetry (DSC)t7, Saponification of 5A (0.35g in 2ml McOH) (KOHIMeOH (0.34 M, 3ml), 90%), 

gives (lS,ZR,5S,6R) 4b (85mg), [a]~ = -39 (c=OS, CHCQ, lit4 : [a]~ = -48 (c=2, CHC13); vapor 

phase chro~tog~phy of its ~Kes~nding o-a~etyllactyldiester 1s shows an e~ntiorn~~~ excess greater 
than 99%. 4b was oxidized as previously to afford the dione (lS,fS) 1 (50-702, colourless needles, mp 

43°C; [cY]~ = +394 (c=O.25, &OH), [cy] D = +474 (c=O.OS, CH$l$, lit4 [CU]D = +401 (c=2, 

EtOH)). (+) MenthyIoxyacetic acid gave the dione (lR,5R) 1, [aID = -457 (c=l, CH$l*). 

Scheme 1 

5B 

4b R z Menthylaxyacetul 

~~o~ton~alcohol 2b (~~lu-2-hydroxy-6-oxcihicycl1l[3.7.01 wzs prqared hy enzymatic 

reductionls (7 days, rt) with horse liver aleool deshydrogenase (HLADH) (12mg, 2tiimg) of 1 (rtomg), 
1 lmg were obtained (3056, colourless oil 20, [IY]~ = +113 (c = 0.35, CHCL,), lit6 for (lS,ZR,5S) 2b: 



Synthesis of (&?) and (8,s) bicyclo[3.3.0]octane-2,Gdione 3 

[o]D = +103 (c = 1.38, CHCls)). It has a Aa = t.4 M-tern-r in CH2C12. Figure 2 shows the octant 
diagram of (lS,2R,5S) 2b obtained after energy m~nimi~ti~ 21 : this leads to a positive Cotton effect in 
full agreement with experiments. 

Figure 2 : 
Octant diagram of Zb 

We are now in a position to compare the circular dichroisn of diketone I and its monoketonic 
derivative 2b. The UV absurd of 1 (fig. 3) shows a h~~~rnic shift relative to 2b from 302 nm 
to 292 urn (bv = 1134 cm-l), E of the diketone 1 being almost exactly twice that of the monoketone 
2b. Its CD is much larger than twice the CD of 2b (fig. 4). Without any interaction between 

Figure 3 : UV spectrum of 2b : --“.‘.--- 
andofl: ___ in CH2Ci2, 

(molar ~cent~tion of 2b is twice that of 1) 
(eofI=46;aof2b=23) 

Wavelength (nm) 

Figure 4 : Circufar Dichroism of 
mo~ketone 2b, diketone 1 in CHaCla 

~~rn~hor~, we could expect a Aa of 2.8 M-1 cm-t for (lS,SS) 1 in CH$&. The measured vahte 
(5e = 4.671 M-t cm-t) is larger by 60%. This huge increase can be taken as a manifestation in the CD 
of the effect previously detected in 1 by tsC NMRl. The 1134 cm-t shift in the UV absorption may be 
taken as the order of magnitude of the splittings of the n and T* levels** in diketone 1. It is probable 
that a q~ti~tive u~tment of these indentions should also take into account the C, symmetry of 1. 
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