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FRONT OCTANT EFFECTS IN THE CIRCULAR DICHROISM OF KETONES 
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Chiroptical phenomena associated with the carbonyl n+ n* transition 

have been regarded for more than a decade as following the "Octant Rule",' 

although experimental 

has been so scanty as 

no reliable data have 

octant" effects; 3 our 

c.d. contributions of 

evidence for the reversal of signs in the front octants 

to be considered inconclusive by some workers. 
2 

Certainly 

existed to provide a quantitative indication of "front 

own and earlier attempts to assign numerical values to the 

structural features in rear octants have, however, met with 

partial success, especially for all-trans arrays of cyclohexane rings. 
4 

We now report the preparation of the des-l)-analogue (I) of so.-androstan- 

7-one (the tricyclic compound, lacking ring 2). With intact 7-0~0 ,5a-steroid 

structures available in 5a-androstan-7-one, 5C%-cholestan-7-one, and also I)-homo- 

5ct-androstan-T-one (II),5 it is now possible, by direct comparisons with the 

des-D compound, to assign numerical values to the c.d. contributions of ring 2, 

most of which lies in the region generally designated as "front octant". 6 

The Table gives data both for the n_*n * transition (ca. 290-295 nm) and - 

also for the shorter wavelength absorption band (ca. - 190 nm, tentatively assigned 

to the n+(J * transition), for which we have recently7 reported observation of 

chiroptical properties. 
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Table. C.d. Data for 7-Oxo-5a-gteroids.a 

290 nm (n+n*) tran6ition 190 nm (n --*(T+) transition 

in MeOIi in hexane in hexane 

A6 MEb A6 MEb A6 MEb 

Des-D_-13p(H)- 
5C+androstan- 
T-one (I) -0.85 - -0.48 - +1.0 

5a-Androstan- 
T-one -0.62 +0.23 -0.33 +0.15 -1.1 -2.1 

5O+Cholestan- 
T-one -0.64 +0.21 -0.48 0.00 -2.9 -3.9 

g-Homo-501- 
androstan- +0.13= +o. 98 +0.17 +0.65 -4.3 -5.3 
T-one (II) 

aMeasurements made in this Department with a Jouan Dichrograph (model CD 185) in 

methanol) or with a Cary 6002 c.d. attachment (in hexane). 

bM6 is the difference AE(tetracyclic structure) minus AE(tricyclic analogue (I)). 

'Measurement in methanol-hexane (3rl), for reasons of solubility: the AE value 

for 5a-cholestan-T-one in a similar mixture (-0.62) was not significantly 

different from that in methanol. 

Comparison of data for the des-) and g-homo compounds reveals significant 

contributiona t; A6 from the 2 ring. The positive sign of this contribution 

(ME) for the n+n * transition corresponds to the expected "front octant" 

behaviour, reversing the sign for the corresponding rear octant (see Figure). 

The value of AA6 in methanol (+0.98) is notably greater than that in hexane 

(+0.65), the proportional difference (50%) being somewhat larger than we have 

obaervad previously for %-ear octant" groups (values in methanol are generally 

25-3096 greater than in hexane'). 
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Figure. Octant projection of 

D-Homo-9a-androstan-7-one. 

l = atoms in rear octant, 

positive contribution. 

O= atoms in rear octant, 

negative contribution. 

A= atome probably in front octant; 

these are missing in the 

des-l)-analogue (I). 

The "front octant" contributions of the g ring to observed AE values are 

much smaller for 5Ct-androstan-7-one and 5a-cholestan-7-one, where only two carbon 

atoms of the five-membered ring g 
I %5) and ‘(16) 1 

can be considered to lie in 

the front octant. It is perhaps more significant that the Cti5)-methylene group 

is slightly further from the carbonyl oxygen than in the D-homo analogue, as a 

consequence of the strain in ring 2 (X-ray data 
8 

show that the valence angle 

c(8)-c(~4)-c(~5) 
is enlarged to nearly 120° in normal steroids). Apparently the 

contribution of a ring projecting into the 

when it approaches the carbonyl group very 

We have already commented' upon the major role of axial substituents in 

front octant is considerable only 

closely. 

the short wavelength (ca. 190 nm) dichroism of cyclohexanone analogues, but were 

unable at that time to estimate the contributions of "front octant" groups. The 

negative values of ME in the final column of the Table show there is no 

indication of sfront octant I1 behaviour for this transition, the data being 

better accommodated by a quadrant rule covering the spatial regions So far 

explored. Signs for the quadrants correspond to those of the rear octants in 

the normal carbonyl Octant rule , with no reversal of sign in the front regions. 

Again the contribution is greater for the six-membered g-homo ring than for the 

normal five-membered ring, probably for the reasons discussed above. 

The tricyclic ketone (I) was prepared by an unexceptional route from 

3~-hydroxy-deS-~-androst-5_en-l4-one, the %8ster-Logemann" ketone (cf. ref. 5 

for an analogous synthesis of the g-horn0 7-ketone); its structure is supported by 




