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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 mu region of the ultraviolet (ascribed to the
xx—éif“transitions), provided its two chromophores possess a
certain spatial relationship. This arrangement must allow
the overlap of the extended Zp’T orbital (TT-—9TT’ transition
orbital) with the two mmutually orthogonal Zpy and pr orbitals

* s s . ]
of the oxygen (the n—TY transition orbital).

This enhancement of the n-——)ﬁT"absorption in homocon-
jugated ketones can be used for determining the relative
positions of the two chromophores in systems for which differ-
ent conforrations can be envisaged.‘c’e Such a system is ring
A in A5-3-keto—steroias. 1t is evident from Fig. 1t that the
double bonu at CS—C6 increases appreciably the intensity of
the carbonyl absorption in the 4,4-dimethyl-19-nor~ketone I
and the Ch-unmethylated A5-3-ketone II as compared with the

saturated ketone IV, This is expected for a '"chair" confor-

mation of ring A, where the two chromoprhores are positioned so
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FIG. 1. - Ultraviolet spectra in cyclohexane
as to permit the mixing of the appropriate orbitals., The

much smaller enhancement in the 4,4,19~trimethyl compound III
points to a different couformation of its ring A. This is
reflected more vividly by the u.v. spectra of 3,7-diketo-A5

steroius (fig. <). The addition of a conjugated carbonyl
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FIG. & - Ultraviolet spectra in cyclohexane

function at C7 results in further intensification of the n
transitions allocatea to the carbonyl at 33 in the 4,4~dimethyl-
1S$-nor aiketone V, but not in its 1S-wethyl houolog ‘v"l.2
Furtheruiore the low wavelength absorption (9 -—»Tf‘transitions)
of the A5-7—keto systen in Vv is influenced in its turn by the

n ——9?T’ transition of the carbonyl at C.; this results in a
bathochronic shift of 8 mu as couparea with A5—7-keto stercids

lackin,, the carbonyl at C3,3 and in a .ultipliecity of the peak
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(the latter in non-polar solvents), both of which are absent
in the u.v. spectrun of VI, This u,ve effect is also shared

e

by other coupounds rossessing a 1,5-diketo-<-ene chromorliore,

»*
in whicl. an increase of n—» W absorrption of the isolated

! .
S-carbonyl is observeu, ' It is to be noted that, as expectea,
- . . " . A
1, II and Vi show an increa.e of iuntensity of the n— 1V
. v * Iy . .
transitiors and a« decrease of the M —piT transitions with

the rise in the polarity of the solvent.la’u

“he optical rotational strength of these ketones should
also be influenced Ly the houmoconjugatea double bond, whenever
the u,.,v. enhancenent is o"c.ser-vea.I This is evident by cou-
rarison of the reporteu optical rotatory wispersion (o.r.d.)
anplituce values of 1Yy-nor-androstan-3-one-17-ol (Vv1i) [n+5u]5
and of its 4,u-dimethyl-A5-uerivative (I, t7¢-05) [A+Ih7].6
“lie rotatory rower of the carbonyi at C3 is also more pronounced
when it is homoconjuguted to a A5~7-ketone, as indicated by
the circular uichroisa (c.d.) curve 6f the 4,4-dimethyl-1Y-nor-
aiketone 7, which shows peaks with & 3.5€, 3.87 and 3.43 (at
<46, 305 ana 315 mu);7 the comparative 8e value for I (17p-0:d)
is 1,84 (at <56 mu).8 un the other hand, the lack of enhance-
went of tne o.r.a. amplitude of the 4,4,19~trimethyl-ketone III
(17P-0k) Latbzc.5) and of the c.d, values of its 7-keto analog
Vi [ae 1,07 at 300 mp]7 roint to a different steric arrangement

of the carbonyl at C3 and the double bond at CS-Cb.

The relative position or tlLe Clg-methyl in respect to the
carbonyl ana the uoubtle bond is indicateu by its cheuical shift
in the n.u..r, spectrum. It is knovn that carbonyl groups at

C3 ana C7, as well as the 5,6-double bond, exert a long range

ceshieluaing effect on the Clg—methyl group.9 The approximate
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vzlues reportec for these para.ggnetic uisrlaceuients, which
are rougily adaitive, are 14, 17 and 1< c.p.s. (at 60 ..c.)
respectively (tiie stancard chosen is the C1a—nethyl of andros-

Z

tin-17-01 acetute at 47 Cu.pes.). In accordance, the C

167
aethyl signal of 11 arpearec at 74 c.p.s.‘o un the other
saud, this signal in 111 appeared at 5& c.y.s.“ 4 similar

clang e in the cheudcal shift was observed in Vi (Cig—methyl
signal 4t 6e.b5) as compareu to androst=5-en=7-on-17f-ol (Clg-
jwethyl at 71 CuePeSe)e It is assumea that it is wmainly the
cnange in tne relative position of the carbonyl group at C3
vhich is responsible for this shieluing of the C1g—methyl
group in 111 ana VI although chaunges in the position of other
grouls coula also contribute to sowe cxtent, :lence a yuasi
boat counforiation of rimg o in IiX and v1 could well explain
voth the u.,v. and n.au.r. uata.1d 4 sinilar conformation has
been previously suggested for <c-bromo-4,4-aimethyl~cholest-5-

en—3~0ne.13 the C'b-methyl signal of tlis latter compound and
2

ol its auurosten-17p-ol analog, hus been Found by us to be 56

Celo8e (assiplieu by coiparison vith du-bromo—w,h—di-CDB-

shurosten-3-onu-17, -o0l), uunu therefore is in accord with this

. 1
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This erhanceuent seews vo resuit mainly Ifrou thf reduction
of energy separation between n—M* and W 3 ¥* transition
when passing frow 1 to V (ref. te, footnote, p. h32) .
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of testosterone with CD3I); the 19-methyl signal of the
h,u—di—cgﬂs honiolog appeared also at 52 c.p.s.
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signals in the compounds discussed do not change when pass-
ing from polar (CDCly) to non-polar (CCly) solvents, point-
ing to the solvent ifidependence of the conformation postu-
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