
THE ULTRAVIOLET ABSORPTION SPECTRA OF SEVERAL 
DEI-IYDRATION AND OXIDATION DERIVATIVES OF 

CI-IOLESTEROL' 

Abstract 
Certain dehydration and oxidation products of cholesterol were preparctl for 

subsequent animal cxperirncntation. The ultraviolet absorption spectra of 
those derivatives possessi~lg two or more conjugate chro~nophores were deter- 
mined spectrophoto~lletrically o\.er the wave length range of 220 m p  to  350 mp. 
'Therelative coinciderice of the experimental and E,,,,, va l~~esof  cholestadiene- 
3, 5 and of the en01 acetate of cholesten-+one3 is oifercd as support for a 3, 5- 
diene str~lcture for the latter steroid in particular and for en01 esters of .l,5- 
unsaturated 3-ketosteroids in ge~~era l .  

Introduction 

The ultraviolet absorption spectra of certain dehyclration and oxiclation 
derivatives of cl~olesterol were cletermined in preparation for fractionation 
studies on the heated egg yolk and heated cl~olesterol diets usecl by Altschul 
(1) to produce experimental arteriosclerosis and also sclerosis of muscle and 
nerve fiber in the rabbit. '4 particular attempt was macle to locate maxima 
and minima in regions of l o ~  absorption which might aid in the positive 
identification of derivatives of cholesterol which might be formed during the 
heating of the experinlental diets. The reliability of Beer's law in the ultra- 
violet \vas also investigated in collnection with possible quantitative studies. 
The results of animal experimentation xvith several of the steroids considered 
in this investigation have been reported elsewhere (2, 6). 

Experimental 

Cholesterilene (Ckolestndiene-3, 6) aud Dicholesteryl Ether 

Cholesterol was dehydrated by heating with an equal weight of anhydrous 
copper sulphate, according to the method of Mauthner and Suida (15), to 
give the intramolecular dehydration product, cholesterilene (cholestadiene-3, 5) 
in 66Yo yield. Repeated recr)rstallization of the crude inaterial fro~ll absolute 
ethanol yielded colorless nceclles, 111.p. 79-80" C., [aID - 89.7', c,,,,, = 18.450 a t  
235 mp. Two repetitions of this clehydration procedure resulted in yields of 
cholesterilene equivalent to  62y0 and 6870 of the theoretical. The rest of the 
starting material was converted in evcry case to the intramolecular dehydra- 
tion product, dicholesteryl ether. Purification of the ether by recrystalliza- 
tion from benzene-ethanol gave a colorless procluct melting from 19(j0 to 19g°C. 
[aID - 39.0'. 

Manziscript receiu~d ITFbrz/(zry 6,1961. 
1 Contribziti07z ~ ~ O I P I  flze Depar i~ t~en t  OJ Cl~c?)risfry, Uniniucrsify oJ Saskafclzeu~an, Saskaloou, 

Sask .  
? Preselll address: Faczrlfy oJ Phar))racy, 7;nznzz'crsity oJ Britislz Colz~)nbia, l'ancorroer, A.C. 

Th i s  work %,as dolle dzrrif~fi the tcntrre of a LTJC I~zsztrancc -1led~cal Research Fzrnd Stz(dent 
Fellowship. 
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Cholesterol was also deh\drated using an equal \\.eight of potassium h!.dro- 
gen sulphate, as suggested by i\~Iontignie (18), and gave approsimatel) the 
same ratio of cholesterilene to clicl~olesteryl ether as that obtained ill the copper 
sulphate clehydration. I-dowel-er, wheil the weight of potassiunl h~droge11 
sulphate was five times that of cholesterol, the ratio of cholesterile~lc to di- 
cholestcrj~l ether was reversed, which confirmed the earlier findings (IS). 

Clzobesteryl Acetate 

Cholesteryl acetate was preparecl in quantitative yield by treating cholestcrol 
with excess acetic ailhyrlride under reflux. The ester, after repeated recrj stal- 
lization from absolute ethanol, was obtained as crystalline needles, 1n.p. 
115-llG°C., [aID - 43.8". 

7-Ii'etoclzolesteryl Acetate 

7-Ketocholesteryl acetate was prepared 11y chromic acid oxidation of choles- 
teryl acetate in acetic acid solutio~l a t  5S0C., according to the procedure of 
Windaus, Lettre and Schenck (26). The faintly greenish oxidation product, 
melting fro111 1.54" to 156"C., was obtained in a yield of 28y0 of the theoretical. 
Several recrystallizations from ethanol - diethyl ether gave long, colorless needles 
melting a t  158-15g°C., [all, - 103.2". A further s~llall amount of crude product 
was obtained by extracting the mothcr liquor with cliethyl ether after the addi- 
tion of s o d i ~ ~ ~ l l  chloride solution. Additional osidatioil runs carried out as 
before gave yields of pui-ified 7-ketoc1~olestcr):l acetate ranging from 257, to 
32y0 of the theoretical. 

Subsequently, it was found tha t  lowering the reaction temperature from 
55°C. t o  40°C., together with reducing by 50% the quantity of distilled water 
employed in the origiilal procedure to dissolve the oxidizing agent, raised the 
yield of 7-ketocholesteryl acetate to  35-40y0, an increase of roughly 10yO over 
that  reported by Windaus et al. This conlpares with a yield of 33y0 recently 
reported by Fieser et al. (10) using a strictly anhydrous medium. 

7-I<etocl~olesterol acetate was saponified a t  roo111 temperature by suspension 
in 80% nmthanol containillg a slight excess of potassium carbonate for a 
period of five to six days. The crude 7-ltetocl~olesterol, obtained in approxi- 
mately quantitative yield, was recrystallized several times from diethyl ether- 
ethanol and was obtained as colorless needles melting a t  169-170°C., [aID 

- 103.8". E ,,,, = 14.450 a t  236 mp. 

LYhen saponification was carried out more rapidly by  refluxing for several 
hours in 80yo methanol containing a slight excess of either potassium carbonate 
or potassium hydroxide, lower yields of a crude, somewhat brownish product 
were obtained. Purification of this crude saponification product proved diffi- 
cult and resulted in a further appreciable loss of nlaverial. The smaller yields 
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O[ a morc crucle 7-l~etocholcstcrol o l~ta ined \vhcn more drastic conclitions \\ere 
ernplo)*cd is attrihuted to the general sensit i \~it \  t o  alkali of a n  a ,  0-iinsatur- 
ated carbon)-1 system. 

7-I<etoclzolesferile~ze (7-I<eiochalestadie.ne-3, i i )  

7-I<etocholesterilene was p~-epared froin 7-l~etocl~olcstcryl acetate accoi-ding 
to  the  method of Stavely ancl Rergmann (24) in 9595 yielcl. Threc  recr).stal- 
lizations of the  reaction product fro111 absolute ethanol gave needles melting 
a t  1.11-112°C., [aID - 311O, 6 ,,,, = 23,300 a t  278 mp. 

Epinzeric 7-~I~~droxyclzoIesic1 'oIs  
17-Tietocl~olesteso1 mas reducecl accorcling t o  t h e  general method of hleern-ein 

and Schmiclt (16) using- isopropanol a s  113-clrogen clonor and aluminum iso- 
, . 

propylate a s  catal\,st. I he crude, crystalline recl~~ct ion procluct, recovered in 
65% ot the theoretical yielcl, meltecl g r a d u a l l ~ ~  from 130" t o  150°C., a melting 
point range in agreeinent with t h a t  citecl by Ruser (5), and gave the  cspected 
Lifschutz ( l 4 j  colol- reaction. K o  a t tempt  was made to  resolve the  crude 
mixture of a and p epimers. Subscqucnt ulti-aviolet absorl~tion studies on 
this pi-ocluct re\:ealecl a small selective absorption in the region of 235 mp, in- 
dicating the presence of some unreduced 7-ketocholcstcrol. Similar illcomplete 
reduct:ion was subsequently observecl b3, Spencer ant1 Lambert  (22) \vith 
the hleermein procedure, but  these workers e\~entually obta ined almost 
quanti tat ive conversion t o  the  cliol by emplo).ing a lithium aluminum hyclride 
1-eduction pi-ocedure. These obser\~ations are in ag~-eeme~l t  \\lit11 the recent 
~~o l - I ;  o l  Fieser et al. (1.0), who employecl the lat ter  1-ecluction proceclui-e bu t  
isolatccl the reaction pi-ocluct as the clibenzoate. 

Cl~oleste~zo~~e (Cholesten-4-one-3) 
T h e  general methocl of Oppeilauer (19) was  lollo~\;ecl, bu t  the  more readily 

al~uminum isopropylate was substitutecl for aluminum tertiary buty- 
late a s  catalyst for the  reaction. T h e  yield of almost colorless cl~olestenone, 
1u.p. 77-7g°C., was 76% of the  theoretical. Iiepeated 1-eci-!istallizatio~~ from 
ethanol-diethy1 ethcl- gave material nlelting a t  SO-Sl°C., [aID f 8S.0°, E,,,,, 

= 15,725 a t  240 111,~. 

In  subsequent osidations, aclclitional moclifications were introcl~~cetl into the 
original Oppenauei- procedure; in particular, these changes were designed to  
avoid the troublesome emulsions often enco~~~i te rec l  in the  washing of the  ben- 
zene extracts and to eliminate the  time-consuming problcm of bi-inging a l ~ o ~ i t  
cr)stallization of the  oxitlation ~ ~ r o d u c t .  Aftei- thc  oxidation step had bcen 
carried out  accordi~lg t o  thc original iilst~uctiuils, the  procedure \\-as modified 
as  follo~vs. 

Distilled water (slightly moi-e than 3 moles per mole of catalyst) \vas atltlecl 
to  the  still \yarn1 contents of the  I-eaction vcssel t o  bring aboilt hyclrolysis of 
the  a lumi~ium alkoxiclc catalyst, and stirring was continuecl for an adclitional 
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COX AND SI'E!YCER: DERI1~:~TII'ES 01; CIIOLES7'EXOL -JOl  

30 min. The  al~uminum 1~~~drosic le  gel so formecl was remo\~etl from the colcl 
reaction mixture bj- centrifuging, anel the solutioi~ of sterol obtained by tle- 
cantation was con cent^-atecl ~lncler vacuum (20 mm.) to  a )-ellowish oil. l'his 
residue urns tlissolvecl in clieth>.l ethei- anel the ethel-en1 so l~ i t io~ l  Ivas ulashecl 
with 10yo sulph~lric acitl to  reinove reniaining traces of alumin~im hytlroxicle 
and then \\lit11 clistillecl water ~iiltil the washings \\rere ner~tral  to litmus. T h e  
ethereal solution was then clrietl o17e1- anhytlrous sodi~iln sulphate and concen- 
tratecl uncler a stream of dl-y air;  gentle rubbing of the oil precipitate of clioles- 
tenone as  it forilled bro~ight  about immediate ci-)-stallization. M'hen practi- 
cally all of the clietliyl ether hacl been removecl by e~~apora t ion ,  ctlianol \\-as 
atlclecl and the mistui-e \vas refrigeratetl foi- se\.ci-a1 110~1rs. The  almost 
colorless precipitate \\;as collectecl 11y suctioi~ tiltl-ation and washecl tlloi-oughly 
n~itl l  ice-colcl ethanol to  remo\.e I-esidual n1esit:yl oxide. The  111-otluct n:as 
then tlriecl under vacuum to remove final traces o i  mesit);l oxide anel Ivas 
1-eci-ystallizecl as  before. 

Cholesteno~le was treatecl with excess acetyl chloi-icle uiiclei- 1-efl~~r foi- 10 hr. 
T h e  temperature 01 I-eflux assistecl in the I-apicl elilnination of hycli-ogeii 
ch101-icle forilleel in the I-eaction and heilce pi-e\-entetl the tl-ansiormation of the 
en01 ester into an  en01 cl~loricle (20). T h e  hi-o~vnish needles ~~-11ich precipi- 
tated \vhcn t:he reaction solution was coolecl were 11~nshec1 wit11 cold ethanol 
and recrystallizeci several times froin ethanol-dietliyl ether to give long, color- 
less neeclles melting a t  80-Ql°C., (aID- 92.0, €,,,,, = 19,GOS a t  235 mp. 

11.lelting Points 
All melting points reporteel have been cori-ectecl against reliable stanclards. 

All specific rotator). v a l ~ ~ e s  citecl for the a l~ove  cholesterol clerivntives were 
determiilecl a t  i-oonl temperature, ~vliich variccl from 20OC.Y. to  25OC., with the 
l i u d o l ~ ~ h  No. 127 precision po1arimete1-, ~ising a 1nac.1-o-tube 2 clm. in Ie~lgth. 
C11loroio1-111, purified by refluxing ivith anel clistilling fi-oin anhyd~-ous calciuiu 
chloi-ide, was used as the solvent. T h e  concenti-ations oi  the steroitls ~incler 
invcstigntion i~ar ied,  I I L I ~  were usually of the orclei- of 1-27?,,. 1;or the sodium 
"D" line, t:he wave length usecl for all rotation measurements, inonocl~roma- 
tor ancl slit wiclt-11 settings gave all isolated band ii~iclth ol 9.5 mp. 

Spectl-a1 detel-minnt-ions were made over a wave 1c1lgt:h range of 220 mp to  
350 111p with the Beckman DU quartz sl~ecti-oplloto~i~eter.  Density i-eacliiigs \\el-e 
never f~11-tIic1- apar t  than 4 mp, while in regions \vhe~-e the optical density \\as 
changing rapiclly the interval was I-etlucecl to 2 nip, and in the immecliate 
neighborhoocl of maxima and minima to 1 111,L. T h e  absorption cells were of 
silica, each I~aving a thickness of 1.001 cm. I11 every case, concentrations of 
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0.1 %, 0.01%, and 0.00lf]; of each compounrl \yere ernplo!.ecl; the stronger 
concentrations were examined il l  regions of lo~ver absorption in an attempt to  
find weak maxima and minima not cliscernible when concentrations lo\\ enough 
to pennit total determination of the curve were used. 

X com~nercial grade ol absolute ethanol was found by spectral tests to be 
satisfactory as a solvent ~vi thout  special purification. In some cases it was 
necessary, because of the limited so1ubilit~- in ethanol, to dissolve the sample 
in a s~na l l  amount of diethJ.1 ether and then dilute the ether solution to  the 
desired volume with ethanol. The final concentration of ether was never 
greater than 2% and was of the order of 0.02% in the weakest (0.001%) 
steroid solutions. In  all cases, the reference liquid used as  a blank in the 
spectrophotometer was identical with the solve~lt of the solution under test, 
each component being taken from the same batch. 

Ultraviolet Absorption Results and Discussion 

T,'alidity of Beer's Law 
I t  now appears generally accepted that  Beer's law a l w a ~ ~  holds for dilute 

solutions and that the deviations sonleti~nes encountered are due to a change 
in the absorbing species wit11 concentration. Graph No. 1 shows tha t  Beer's 
law is obeyed within the limits of experi~nental error with ethanolic solutions 
of cholestenone over the approximate concentration range of 0.001% to 0.00570. 
(Absorption values were measured a t  the A,,,, 2-1-0 mP). However, when the 
steroid concentration was increased by a further factor of 20 (i.e., to  O.l%), 
the absorption increased by  only a fraction of this factor. This "falling-off" 
of the en,,, value ~ \ l ~ i c l l  accompanies an  increase in concentration was addition- 

- 
GRAPH NO.1 

ULTRAVOLET ABSORPTION OF CHOLESTENONE AT 240 *lp 
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C'0.Y AND SPEMCER: DERI 1'11 i"I1.ES OF CIIOLESTEROL -103 

all], noted cl[rrir~gspcctl-alcurve cletel-n~inntions, when concentrations of O.OOIC~, 
O.OlYj, ,  and 0.10/b \\-ere e~nplo)ed with each steroirl i1n7estigatecl I t  was 
also 11oted that the extrapolated curve failed to pass through the ol-lgin. 

Spectral Absorplion i l Ieasz~re~ne~zts  

Experi~nental values of molecular extinction coefficients re11o1-terl for all 
nlaxima ancl millinla llave been calculated from spectral absorption curves 
determined for the steroids uncler investi_~ation. Where the 01-der of magni- 
tude was large ( E  > 1000), calculations were I~asetl upon al,sorption curves 
cletermined using concentratio~ls of 0.001(% steroid; on the other hand, \\:here 
6 < 1.000, calculations nTere nlacle from absorption values for solutions of 0.1% 
concentration. Althougl~ this policy introduces the variation of E,,,,,  with 
concentration change seen experimentally, no adjustment for concentration 
effect \\,as attempted because of the lesser importance, in a quantitative sense, 
of rllnxi~na ant1 minima in regions of low absorption. T h e  spectral ],and widths 
reporteil for indivitlual maxima and minima were calculated from the observed 
slit-width and the calibration chart acconlpanying the spectrophoto~neter. 

For comparison purposes, A,,,,, and E,,, , ,  values for the steroids under in- 
vestigation have also been cited from the literature. 

I t  was early notecl (3, 17) that a ,  p-~~nsaturatetl  Ixtones have character- 
istic spectra. An isolated carl~onyl group gives a low intensit), band ( E  = 
10-100) near 275 m p ,  while an ethylenic group gives a high intensity band 
( E  = 1 0 4 )  near 195 mp. When these t\vo groulIs are conjugated, producing 
an a ,  p-unsaturated carbonyl conll>ound, the two bands, referred to as I< and 
R bands follolving Rurawoy's (4) ter~ninologv, occur a t  longer wave lengths. 

I< band ! 220.260 111p 
R band 310-330 m p  I 

Since the R band is of such low intensity, most attention is focused on the 
K band. 

Experimental ~ a l u e s  / Spcctml I Li tcmt t~re  i d u e s  
band width ' I-- Ref. 
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Cholestenone, having an a ,  &unsaturated ketonic grouping in ring X \\as 
found to have a A,,,, a t  240 mp (I< band) ant1 a plateau on the absorption 
curve a t  312 mp (suggestive of the R band). Good agrcenlcnt is seen 114th 
available literature values. 

Literature \~alues 
b a n d  \\-idth Ref. 

Maxima 236 14,450 2 . 0  23s' 

Minimum 

'i-I<etocI~olcste1-o1, having an a ,  P-unsaturated ketonic grouping ir i  ring B, 
sho~ved a strong selective absorption maximu~n a t  236 mp (I< band) and a 
weak absorption nnaximum a t  320 111p (possibly the R band),  the latter pre- 
viously unreportecl. Fair agreement is seen bet~veen tlne vali~es of A,,,,, and 
c,,, deter~nined in this investigation for the I< band, ancl those previously 
reI>ortcd. 

Acyclic triply conjugated systems involving two ethl-lenic and one ether 
group usually absorb maxi~llally between 210 and 265 n ~ p ,  X,,,, being little 
affected by the arrangement of the chromophores. The absorption of triple 
isocyclic systems is silllilar to that  of the corresponcling acyclic s~ stems, II ith 
bands situated a t  some~vhat higher wave lengths (about 20 mp) than in ana- 
logous acyclic co~~npounds, provided that  all three chron~ophores are not in the 
same ring (9). Examples of three conjugated isoc\clic chromophores are 
alnlost \vl~olly confined to the steroid series. 

X comparison of the absorption spectrum of 7-l~etocholesterileile with that 
of the a ,  P-unsaturated ketone 7-ketocholesterol readily illustrates the appre- 
ciable increase in A,,,, ancl E,,,,, which accompanies the introduction of an 
additional conjugated ~unsaturation. The  shoulder on the absorption curve seen 
a t  336 nnp suggests that this may be the new position of the R band on addition 
of the third conjugated chromophere. The  en,,, value for 7-l~etocl~olesterilene 
determined a t  278 mp (K band) is in excelleilt agreement with the previoi~s 
value reported in tlne literature. Thc fact tha t  our experimental A,,,a, values 

Iief. 
Literature values 

Alllax 
( 1 w )  

Emax 

Esperi~lle~ltal values 

X m a s  E~iiax I---- ( w )  

Spectral 
band \ridth 

(nw) 
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C O S  .4ND SPENCER : DERI I..4 TII 'ES  O F  CHOI.BSTEROL 405 

for 7-ketocholesterile~~e alld for 7-1;etocholestei-01 are 2 mp lower than those 
reported by Wintersteiner and Bergstrom (27) suggests a liilear difference of 
2 n ~ p  in the wave length calibrations of the respective spectrophotometers 
emploj ed. 

Conjztgated Dienes 

CJ-clic conjugated dienes fall into two broad groups ,i.e., homoannular dienes, 
with the conjugated unsaturations in  the same ring, which absorb in the region 
of 260-285 mp ancl heteroannular dienes, with the conjugated unsaturations 
in different rings, which absorb in the region of 230-250 mp (9 ) .  Both choles- 
terilene and the ell01 acetate of cholestenone are considered inembers of the 
latter group. 

Cholesterilene (Clzolestadiene-,?, 5 )  

I I 

hand width 

Cholesterilene was originally assigned the struct~ire of cholestadiene-2, 5 by 
Heilbron ( 1 1 ) ,  but the high absorption of cholesterilene in the ultraviolet is 
now considered indicative of a conjugated system. The maxima reported a t  
249, 304, and 312 mp in its absorption spectr~um (12) were later not confirmed; 
instead, maxima a t  229, 235, ancl 244 mp (21,  23)  and a t  235 and 245 mp (7) 
have been reported. In  the present investigation, maxima were observed a t  
229 mp, and a t  235 mp, and a shoulder was found on the curve a t  243 mp (see 
Graph No. 2) ; the experimentally determined E,,,, values were of the same order 
of magnitude as those cited in the literature. 

Masirila 

Minirni~m 
Shoulder 

Clzolestenone En01 Acetate (Clzolesta-3, 5-dien-Syl Acetate) 

I I 

band width 

235 
229 
23 1 
243 

In addition to the main absorytioil maximum a t  235 mp, transient plateaux 
were observed on the spectral curve for cholestenone en01 acetate in the 
neighborhood of 231 mp and 312 mp. The  E,~,,, value a t  235 mp is in agree- 
ment with that determined by \YestphaI ( 2 5 ) ,  but the corresponding A,,,, 
reported by this worker was that of 240 mp. 

18,450 
17,300 
17,000 
12,050 

Maximum 
Plateaus 

2 .0  
2 . 0  
2 .0  
2 .1  

235 
23 1 
312 

20,400 
19,600 

130 
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Txvo possible structures have been proposed for 3-en01 esters of 4, 5-un- 
saturated 3-lietosteroids in general, and hence for the en01 acetate of choles- 
tenone in particular. These are shown diagrammatically belou-, together with 
the structures and certain ph\.sical constants of the corresponding known 
cholestadienes and also of cholestenone itself. 

CHOLESTEN-4-ONE-3 i l i  
[ U ] D  + SSO, Anlax 241 111p /\/ \/ 

AcO 
STRUCTUlIE I1 

C
an

. J
. C

he
m

. D
ow

nl
oa

de
d 

fr
om

 w
w

w
.n

rc
re

se
ar

ch
pr

es
s.

co
m

 b
y 

H
A

R
B

O
R

 B
R

A
N

C
H

 O
C

E
A

N
O

G
R

A
PH

IC
 o

n 
11

/1
3/

14
Fo

r 
pe

rs
on

al
 u

se
 o

nl
y.

 



COS .4iVD SPE:A-CER : DERI 1 .-I T 1 I . S  OP CHOIT.ESTEROL 407 

Since the spccific optical rotation was seen to change from + 88' to - 92' 
( i  e., to  approximatel>- the same negative value as  that determined for choles- 
tadiene-3, 5),whilc the rotation of cholestadiene-2, -4, with a cliene structure 
analogous to that  of structiii-e I ,  is ~~~arl:ecllp positive, Structure 11 1s suggestecl 
for the en01 acetate. Siinilar support has already been ofiered for Structure I1 
by Westphal (25), based upon optical rotation values diftering slightl~- in 
magnitude froin those reportecl by 11s. 

Wcsphal further supported this postulatecl shift of the homoannular 2, 4- 
dienc system to  the heteroannular 3, 5-cliene type Ily comparing the respective 
ultraviolet absorption spectra of these steroids. He  interpreted the A,n,, of the 
cnol acetate a t  260 m,u as that characteristic of a 3 ,  5-diene system, since 
cholestadiene-3, 5 absorbs maximally a t  235 mp ant1 cholestacliene-2, 4 a t  
260 nip. However, Westphal's A,,,, a t  240 111p is some\vhat higher than tha t  
(about 235 mp) calculatccl empirically for this compound by- Fieser (9) and 
others, and in addition is a t  the sallle wave Icngth as that of the unesterified 
parent 1;etone cholestenone. 

In the present investigation, a definite shift in ille A,;,, from 240 mp to 235 
n ~ p  (i.e., to the A,,l,, of cholestacliene-3, 5) was observed upon acetylation of 
cholestenone. The strict coincidence of tile A,,, value of cholcstenone en01 
acetate with that  of cholestadiene-3, 5, and hence with the empirically calcu- 
lated value, is considered as suppo~-ting more strongly Wcstphal's postulate of 
a 3, 5-diene structure. (The authors, in the light of their experimental finclings, 
question Wood\\lard's (28j enlpirical calculations which predicted a A,,l,, for 
cholestenone ello1 acetate about 5 mp higher than that  for cholestadiene-3, 5. j 
The comparison of the absorption spectra of cholestenone, cholestenone en01 
acetate, and cholestadiene-3, 5 (cholesterilene) made in Graph No. 2 readily 
illustrates the shift in A,,,, on acet>-lation and the coincidence of the A,,,, 
values of the last txvo steroids. Good agreement is also seen between the A,,,,, 
values of the last tnro compounds. 
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