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It is well-known that homoconjugation of a carbonyl 

group may result in an increase of its absorption intensity 

in the 300 mv region oI c the ultraviolet (ascribed to the 

11 jW*transitions) , proviued its two chromophores possess a 

certain spatial relationship. This arrangement must allow 

the overlap of the axtznded 2~. orbital ('iY+n" transition 

orbital) >#ith ti?e two .nutually orthogonal 2p 
Y 

and 2px orbitals 

of the oxygen (the nj?f 
* 

transition orbital).' 

This enhancement of the n j'iy3 absorption in homocon- 

jujated ketones can be used for determining the relative 

positions of the two chromophores in systems for which differ- 

ant confor~.ations call be envisaged. 
lc,e 

Such a system is ring 

A in A5-3-keto-steroids. It is evident from Fig. 1 that the 

double bonti at C5 -C increases appreciably the intensity of o 

the cdrbonyl absorption in the 4,4-dimethyl-19-nor-ketone I 

and the C 
4 
--ethylated A'-3-ketone II as compared with the 

saturated ketone IV. This is expected for a ltchairl' confor- 

mation of ring A, where the two chromophores are positioned so 
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FIG. 1. - Ultraviolet spectra in cyclohexane 

to permit the mixing of the appropriate orbitals. 

No.‘l 

The 

much sma.Ller enhancement in the 4,4,19-trimethyl compound III 

points to a different col‘formation of its ring A. This is 

reflected more vividly by the U.V. spectra of 3,7-diketo- 5 

steroiLl5 (fig. d). Tile addition of a conjugated carbonyl 
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FIG. 2 - Ultraviolet spectra in cyclohexane 

function at C7 results in further intensiPication of the n 

transitions allocatea to tlLe csrbonyl at C3 in thz 4,4-dimethyl- 

lg-nor diketone V, but not in its l'j-i',ethyl h0..~01og 'Cl. 
2 

Furtherz_ora the low waveleni;th absorptiol1 CfT +'nCtransitions) 

of ~i-,e 05-7-keto syste;. in ; is influenceu in its turn by the 

n -77' transitior, of the carbonyl at C3; this results in a 

bathoclzodc shift of 8 mp as coqarec with h5-7-keto steroids 

Lckin, tl,e carbonyl at C3P3 and in a _ultiFlicity of the peak 
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(the ldtter in non-polar solvents), both of which are absent 

in the u.v. qzectru.: of II. '"his U.V. effect is also shared 

by other co~.ounos -ossessinc: a 1.5-diketo-l-ene chrorllorhore, 

in rlhiclL afi incredse of n+ M*absorrtion of ti,e isolated 

A-carbonyl is otserveu. 4 It is to be noted that, as expecteu, 

1, II bnu 'ii shot. bn iiicra~.e of ixitehsity of the n+W* 

l 
trsnsiti0r.s ano 6 uecrease of the 'ii'+';v transitions with 

the rise i.n the polarity of the solvent. la,d 

',he o6.tica.l rotational strength of these ketones should 

also .be ir~fluerlced t,;? tte hozoconjugateu double bond, whenever 

the U.V. t:nha:,c~i,exlt is o.c;ervea. I This is evident by COU- 

Farison of‘ the reporteu optical rotatory uispersion (0.r.d.) 

aqlitu~e Values of l+nor-anurostan-3-one-17-01 (Sii) [~+54]~ 

anu of its 4,4-ciimethyl-A 5-uerivative (I, 17T:-CX) [.1+147].6 

The rotatory pov*er of tl,e carbonyl at C 
3 

is also more pronounced 

when it is hor,~oconjugateu to a A 5-7-ketone, as iniicatea by 

the circu.Lar uichrois.0 (~.a.) curve of the J+,4-dilllethyl-l$-nor- 

uiketone i, which shows peaks with AE 3.56, 3.87 and 3.43 (at 

~96, 3G5 ma 315 II+); 7 the comparative BE value for I (17f-Ori) 

is 1 .84 (at 156 ml). 
8 

tin the other hand, the lack of enhance- 

L?ent of tne 0.r.a. an~plitude of the 4,4,19-trimethyl-ketone III 

(17p-Oi.) ;.++42.53 and of the c.d. values of its 7-keto analog 

VI [Aa 1.37 at 300 nqr17 point to a different steric arrangement 

of the carbonyi at C 
3 

anti the double bond at C -C 
5 6' 

The relative Fosition of t1.e C 
14 

-methyl in respect to the 

carbonyl ~lho ti-,e uoubie bo;ld is inuicatec. by its che:,lical shift 

in the n.i.1.r. spectrum. It is known t!:at carbonyl eroups at 

c3 ar,ci C7' as b+ell as the 5,6-aouble bond, exert a ion, range 

ceshieluin& effect on the C 5 
19 
-i.lethyl group. The approxinlate 
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V^llA& ra;orteL- f 01 these pd-a;.2Cnetic uis~ldcedents, \:hich 

d-e ~OU~i_lj~ ;ruclitivi, ire 14, 17 and lc: C.F.S. (at 60 &_c.) 

1 >;gectively (L.L~ starruard chosen is the ilz->iethyl of andros- 
/ 

Ln-17-01 ticetite at 47 C.F.S.). In aCCOrdlnCf, the C ,- 
14 

..,eth;-1 si.qal of iI A~Fe'arec. dt 74 c.p.s. 
10 

Cn the other 

11 
&LLU, this si+al in iii appearaii at 5d c.&.s. .i similar 

cLn,e in tile chel,.lcal shift wds observcu in ;il q5 -mthyl 

s&gal tit t2c.5) 3.5 coiupareu to androst-5-ei-7-on-17!-01 (C 
1g- 

I.iethyl ait 71 c.p.s.). It is assumea that it is ddnly the 

ctLange in tile relative wsitioil of trie carbonyl group at C 
3 

vhich is responsible for this shiel&tiLg of the C 
12 

-I.iethyl 

LrouI: in ill bnti ;rl althou&, chau&es in the position of other 

Lroul.s coulo also colitribute to sol.Ae extent. r:ence a quasi 

bolt co&or...btion of rin, . . in ii: and $1 could Ice11 explain 

uot.11 tile U.V. llld n.1'l.r. uata. 
Id 

_L similrir couforljiation has 

LIeen ;reviously stl;best.w_i for ~c-bror~io-4,4-ai:L.ethyl-cLolest-5- 
I 

en-3-0118. 13 'ihe CIL-x.~ethyl sil;nal vf tl.is latter coii,pound and 
/ 

ol' its a.ilurosten-17p-01 aILaioL, LAS bceri fo:<nn by us to be 56 

c.1.s. (dsOijlim by co:.;ariso;: L itiL cc-bro...o-rt,4-di-CU 
3 
- 

_I;krosterl-j-o;,-17,-ol), -L;lu r,lldrefJsl,e iu in Accord with this 

-L;u:,.;,tioil. 14 

.c!criowleui.:,,eiits. - ..e \.ish to tlidink 11aof. i. Gurisson for the 

C.d. ~aGelkil.dtiolis alLc( ~~1'. Y. .;iivo i'or the n.i:..r. spectra. 

Lhis \,ork ~3s surr;ortao by 1 L,rant (.& 05317-O&) from the 

i.ational lristitutes of !.ealth, i.c).ri. 

I\J>FL1\L.,.C.L.3 

1 . i;~~ez ~1. (a) S.F. Maso:~, mterly i.eviews 297 ( 1 cjbl ) j 
e . Lason, ,uarterly i\evie\.s lJ, z0 (19 (c) A. Mos- 

cobit.2, L. :.islow, 
"ham&. 24, 1945 

M.A.W. class attic. DJera-si, J. Am. 
(lc,b_2); (d) R.C. Cookson xm S. Lac- 

..erizie, iloc Chel,. Sot. ir23 (lc,bl ); (e) L~.L. Cookson and 
u. Hudac, u. ;li,ei.~. Sot. 429 (l$,o,_). 
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d. 

3. hndrost-5-en-7-on-17f-01 acetate has in cyclotexane kmax 
229 Ii,p (a 13,000). 

4. 

5. 

such compounds also include 6p-acetyl-testosterone and lo- 
acetyl, estr-5-en-3,lT-dione (to be published later). 

b.L. Allinger ana b;.k. tiarooge, 
(196d). 

J. Am. Chem. Sot. 6&, 4561 

6. 

7. 

C. Djerassi, 0. Xalpern, ,J. iialpern anu L;. Sniker, j. .A.,. 
Chem. Sot., g, 4001 (1958). 

The c.d. curve was taken in dioxane; it shows also addition- 
al peaks at longer wavelength, associatea with n-+?le 
transition of the- A5-7-keto system. 

8. F. .&tz, H. HerulaM, J.G. Lehn ano G. Ourisson, 2~111. ;oc. 
Chim. France. 1101 (1963). 

9. 

10. 

11. 

h.F. Ztlrcher, Helv. Chim. Acta &, 1380 (1561). 
- 

The n.m.r. spectra were taken in UC15 on an ‘i-60 Varian 
spectrometer (60 &./sec.), tetramethylsilane serving as 
the internal reference. 

This signal was allocated to the C 
P 

-methyl group by co:i- 
pariaon with the n.m.r. spectrum o ,111 in which the 4,4-Ch3 
groups were replaced by CD3 groups (preparea by methylation 
of testosterone with CU3I)j the 19+lethyl signal of the 
4,4-di-C,H5 homolog appearea also at 52 c.p.8. 

12. 

13. 

14. 

This enhancezJent seems to result mainly fro1.i tile reduction 
of energy separation between n+fY* and Tl jW& transition 
when passink froiv 1 to V (ref. le, footnote, p. 432). 

It is to be noted that the relative positions of the n.m.r. 
signals in the compounds aiscussed do not change when pass- 
ing from polar (CDC13) to non-polar (CC14) solvents, point- 
ing to the solvent independence of the conformation postu- 
lated. 

D.T. Cropp, U.B. dewhurst and J .S.E. Holker, Chem. G Ind. 
209 (1961); J.b. Dewhurst, J.S.L. Holker, h. Lablache- 
Combier ana J. Levisalles, Chem. G Ind. 1667 (1961); 
h.J. Abraham and J.S.L. holker, J. Chem. Sot. 806 (1461). 

The comparative values for the Cl -methyl signal in rsa- 
bromo-l6-methyl-androstan-j-on-17 -01 9 Glso postulated 
to have ring x in a boat conformation; h. Mauli, H.J. liin- 
gold and C. Djerassi, ,I. :uI~. Chem. 3'0~. 8& 5454 (1960)] 
and 2a-methyl-androstan-3_on_17e_ol are liTi. and 65 c.p.s. 
For other examples, see J.X. Lehn and G. Ourisson, L;ull. 
Yoc. Chim. France. 1113 (1963). 


