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Swmary The optrcal activity of (12,5&)-1-methoxybrcyclo[ 3.2 Olhepta-3,6-dren-2-one (1) 1s 

determlned by partial photoresolutron of the racemate with circularly polarized laser lrght, al 

though a rearranged, optrcally active product was also formed, isolation of the 1 enantromers 

was note required 

Labile or difficult to resolve choral molecules Impose severe limits upon chrroptrcal 

studres Because of the wide scope of such spectroscopy, we have managed to avoid these drffr- 

cultles and we report here on a special application, for chrroptical studies, of the partial res 

olutlon of racemates wrth crrcularly polarized lrght (CPL) 
1 
With simple processes It 1s unneces- 

sary to isolate pure enantiomers, whilst with complex processes the same situation can be ap- 

Groached through simple chcm.rcal manrpulations 

Let us first examine the case of a stralghtforward preferentral photodestructron of 

the more strongly CPL absorbing enantlomer of a racemate. Here, the resulting drfferentlal circu- 

lar-absorbance spectrum depends on both the extent of the enantlomerrc enrichment and the speci- 

fic CD of the less strongly CPL absorbing enantiomer Therefore, the CD of the pure enantiomer 

can be concervably obtained from the measurement of both the dlfferentral absorptron of CPL by 

the enantiomerically enriched sample and the extent of the reaction. 
2 

No practical example 1s 

grven here because this 1s simply a particular case of the more general, subsequent one 

In fact, the process, and the procedure, become more complex when, for example, the 

product of the choral photoreactron 1s optlcally actrve. The 1 + 2 process is a case rn pornt 
-Y 

In a typical experiment, irradiation of a 0 034 M solution of racemic 1 in methanol with left, 

iaser-produced CPL, 
3 

gave up to 15% conversion of 1 Into 2 (as measured by 'H NMR spectroscopy) 
I 

- 436- 
Lhe resulting mixture (MI) showed optical activity, o = -0 024, giving the differential circa 

lar-absorbance spectrum of Fig la. The negative band at 355 nm in Figure la corresponds to a IJ! 

absorption band, at the same frequency, whrch can he attrrluted to the n +?$ transltlon of 

1387 



1388 

enone chromophores 

AA 

t 300 350 400 Wnm) 

Because &and&hardly could have been 

.lI above was hydrogenated on 5% Pd-C ln ethanol4 

separated unaltered from one another, 
5 

mixture 

to give, after work-up, mixture MII, which 

showed both CD and UV absorption at 305 nm, typical of saturated ketones (Fig. lb) Preparative 

GLC separation of mixture MII gave pure2 as an 011 6(h s owing a negative CD at 312 nm, Fig lc) 

and mixture MIII (showing a negative CD at 303 nm, Fig Id) which, from analytlcal GLC, was shoTin 

Fig 1 - Dlfferentlal circular-absorbance spec- 

tra In CH30H (elongation 1 cm/dlvlslon) for (a) 

mixture MI (see text) (c = 0 034 M; X = 0 5 cm, 

s = 2x10+), (b) mixture MI1 (see text) (c = 

0 14 M,X = 0 2 cm, s = 2x10e6), (c) 2 (c = 0 11 

M, X = 0 2 cm, s = 2x10S6), (d) mixture MIII 

(see text) (c = 0 09 M; X = 0.2 cm, s = 2~10~~) 

taken with a Jobln-Yvon Mark III circular dl- 

chrograph 

to contain a main product, 
7 

besldes 3 

The above data allow a straightforward calculation of the contrlbutlon (56%) given by 

&to the negative CD of mixture MI1 at 305 nm Maklng the reasonable assumption that the same 

relative contrlbutlon holds for the optical activity ofAat 355 nm in mixture MI, then from 

AAl(Ao)=0.56AAl+2(Xo)= -9.1 10S5, Ed = 61, and 6, = 0.005 M (where X0 = 355 nm 1s the "mear,' 
NW 

IJV laser wavelength), the circular dlchrolsm of 1 1s calculated 
2 

as As1(355)=2.1. From this, the 

optical purity ofA 1s estimated as 0.3%. 

Now the octant rule can be applied toz,8 which 1s simplified by the conformatlonal 

rlgldlty of this compound In fact, the sign of the dichrolc actlvlty of the n-*1: ketone band 

must depend on the relative orlentatlon of the four and five membered rings only, because the 
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methoxyl group, being close to the nodal plane that separates the outwards from the Inwards oc- 

tants,can only have a minor influence on the CD spectrum Therefore, we relate the absolute con- 

Llguratlon of Fig. 2 to the negative sign of the CD band In Fig lc. 

nodal plane 

(see text) 

Fig 2 (15',5R)-1-Methoxyblcyclop.Z.O]heptan-2-one (3J 

The octant rule can be applied with less confidence to a,@unsaturated 

the hydrogenation of mixture MI above 1s very unlikely to have changed 

uridgeheads, we asslgn to 1 
N' 

also characterized by a negative CD band, 

uration as for 3 

ketones However, since 

the conflguratlons at the 

the same absolute conflg- 

It 1s lnterestlng to have establlshed the absolute conflguration for 1 In fact, any 
W 

correlation of the chlrallty of the asyrmnetric instrument used (here the hellcity of the light) 

to the chlrality of the resulting asymmetric object (here 1) is generally dlfflcult to make. This 

1s often the case, for example, in asymmetric Inductions by choral molecules. 

In conclusion, we hope that the present case will stimulate further chlroptlcnl stud- 

les along these lines of other labile or dlfflcult to resolve ketones The photochemlcally active 

long-wavelength UV absorption of ketones occurs Just at the emissions of currently available UV 

lasers,' and a further dlmenslon to the work lies ln the fact that ketones are known to be par- 

ticularly prone to a variety of phototransformations Into other choral 
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