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Ahstrati-Partial photoresolution of tricyclo[5.4.0.01*5]undecan-5-one (( k)-1) with circularly-polarised 
333.6 nm light from an Ar-ion cw. laser led to Ae_ = - 0.40 and &/a_ = 1.8% at 300 nm in n-he-e and 
lS, 7R, SR configuration for (-)-1. 

Chiroptical studies have been largely devoted to 
saturated chiral ketones.’ In fact, the generally high 
dissymmetry factors for easily available natural 
ketones made the study accessible even to low- 
sensitivity, early CD instrumentation. This contrasts 
with the situation of non-natural chiral ketones where 
the problems connected with either the optical 
resolution of the racemic ketone,* or its asymmetric 
synthesis, have posed serious limitations to chiroptical 
studies. 

We have recently reported successful chiroptical 
studies of a&unsaturated ketones obtained by either 
partial photoresolution of the racemate or asymmetric 
photospthesis with circularly polarised UV laser light 
(CPL). We were assisted by the fact that the 
photochemically-active 350 mn enone n + x* absorp- 
tion band only occurs at the emissions of commercially 
available continuous-wave lasers.‘** We have now 
attacked, along similar lines, the problem of the 
photoresolution of saturated ketones. The method 
proved successful, albeit limited by the fact that, with a 
large proportion of saturated ketones, the n + II* 
absorption occurs at too short a wavelength for 
commercially available continuous wave lasers. 

We have first selected a ketone (1) (i) for which 
chiroptical data are not available, (ii) which has 
appreciable tail absorption at the laser emissions and 
(iii) which, being acid-labile, would be difficult to 
resolve.’ Thus, well stirred, cu. 0.1 M, solutions of( f )-1 
in n-hexane+3% methanol were irradiated with 333.6 
nm (0.2-0.4 W)‘j left CPL produced from a continuous 
wave laser. Under these conditions, 1 gave 2 as the main 
product, as in the irradiation of 1 with an Hg-lamp,’ 
besides unidentified by-products (Scheme 1). Mixtures 
after irradiation for various time intervals were first 
GLC analysed for 1 in order to obtain the degree of 
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Scheme 1. 

conversions and then evaporated in tmxw to leave an 
oily residue which was subjected to preparative TLC (2 
mm thick Merck Kieselgel 60 PF,,4; solvent., n- 
pentane-ethyl ether 80: 20). This allowed us to isolate 
residual 1 (R,, 0.39), 2 (RF 0.73) and unidentilied 
by-products9 Dichroic measurements on recovered 1 in 
n-hexane gave 8sJs4 (percentage degree of conversion 
of 1) = -0.00014 mol-’ cm-’ (18), -0.00020 (26), 
- 0.00039 (38), - 0.00055 (54). the full spectrum related 
to the last case being shown in Fig. 1. The 6s values, 
which are a&c&d by a large ( f 10%) error due to the 
small elongation (ca 10 mm) at 334 nm, allowed us to 
calculate the molar dichroism for pure (-)-1 from 
eqn (LX” where x stands for 1-z degree of 
conversion/lOO. 

We thus obtained the mean value Asa34 = -0.055, 
with a deviation ( f 0.002) smaller than the error on 6s. 
This gives the maximum dichroism Ass,, = -0.40 and 
a 1.8% dissymmetry factor at 300 nm, for (-)-1 in n- 
hexane (a = 22 at the absorption maximum, 290 nm; 
sjJ4 = 2.1). According to the octant rule’ the 
configuration is (- )-(lS, 7R. 5R) (Fig. 2). Confidence in 
this dichroism value, which has the expected order of 
magnitude, is given by its notable independence of the 
degree of conversion of 1. 1 ’ 
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Fig. 1. Measured dichroism (6e) at 54% conversion of starting 
(*)_I. 
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Fig. 2 (-) (lS, 7R, 5RMricyclo[5.4.01*s]undecan-S-one. 

We then turned to ( +)-camphor in order to deal with 
a saturated ketone, of known chiroptical data, having 
such a slight absorption (s = 0.2 at 334 nm in n-hexane 
and nil at the other laser emissions)6 to beat the limits of 
the practical possibility of carrying out a photo- 
chemical transformation. Operating as with 1 above, 
with IO-200/, conversion of the starting racemate, the 
dichroism at the irradiation wavelength was too small 
to be measured, so that eqn (1) could not he used. 
However, from the measured maximum dichroism 
&I3 = 0.003, the optical purity could be calculated in 
accordance with the literature values.12 

CONCLUSIONS 

We have shown here that, provided the ketone has 
appreciable absorption at the source emissions, CPL 
irradiations with a UV continuous-wave laser4 offer a 
rapid method, which only needs little starting racemate, 
for chiroptical studies of saturated ketones.‘” This is 
especially attractive for difficult-to-resolve and/or 
labile ketones. 

EXPERIMENTAL 

Circularly polarised light (CPL) was prcduccd from a 
Spectra-Physics mod. 171-19 Ar-ion continuous-wave laser 
through a silica Fresncl rhomb. The photochemical reactor 
has been previously described.3 NMR spectra were taken with 
a Varian CFT 20 spectrometer modified for proton. UV 
spectra were recorded with a Pye-Unicam SP8 150 
spectrophotometer. Polarimetric measurements and CD 
spectra were made with, respectively, a Perkin-Elmer 141 
polarimeterand a Jasco J 500C spectropolarimeter. IR spectra 
were taken with a Perkin-Elmer 983 spectrometer. 
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