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A synthesis of unsaturated alcoho ls I, jJ ' - VI is described. The 3,4-unsaturated derivative I 
was prepared in three steps from the mcsylate VIII which by elimination of methanesulfonie 
acid afforded a mixture of olefins IX yielding two bromo epoxides XlI and XIlI On treatment 
with hypobromous acid. Zinc reduction or the compo und XIII gave the hydroxy olefin I. In the 
syn thesis of the derivative I V inversion of configuration at C(3) (formally 11-> I V) was performed 
in the following manner: reaction of the hypo bromo us acid with III gave the cyclic ether XV which 
after saponification and oxidation was converted into the ketone X II III and the latter was reduced 
with lithium aluminum hydride to yie ld a mixture with prepondering equatorial a lcoho l XX. 
This compound was acety lated and reduced with zinc to give IV The 3-epil11cric IOf3-vinylalco­
hols Vand VI were obtained by reduction of the ketolle X X VII . 

--- - ------_._- _._------------

For a study dealing with neighboring group participation in electrophi lic additions 
and with participation of the double bond in solvolysis of mesylates we needed a se­
ries of unsaturated steroid alcohols I , If , IV- VI (Scheme 1). The hydroxy deriva­
tive 11 is a known compound!, syntheses of the remaining four compounds are 

reported in the present paper. 
The 3,4-unsaturated alcoho l 1 was prepared as follows. On treatment with boiling 

collidine, the mesylate! VJJ I afforded a mixture of isomeric olefins I X (Scheme 2) 
separable with difficulty. Only the 2,3-isomer could be isolated in pure condition l 

. 

However, addition of hypobromous acid to this mixture proceeds in the both iso­
mers with 6(o )n participation of the methoxyl group in the course of cleavage of the 
a-bromonium ions X and XI and gives a relatively easily separable mixture of isomeric 
bromo epoxides X11 and XI If (in a ratio of 4 : 1). Reduction of the minor bromo 
epoxide Xl J1 with zinc in boiling acetic acid led to the desired 3,4-unsaturated alco­

hol1 in a good yield. 
In the synthesis of the 3o:-acetoxy derivative 1 V from the available 3~-acetoxy 

derivative 1JI, inversion of configuration on C(3) is the key problem. Formally 
it is a conversion of 11 into IV. A nucleophilic substitution of the corresponding 
3~-mesyloxy derivative is not feasible since participation of the 5,6-double bond 

Part CCXCIV in the series On Steroids: Part CCXClII: This Journal 48, 3589 (1983). 
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would give rise to a 3,5-cycJosteroid. Also ox ida tion o f the correspondillg 3~-a1cohol 

to a ketone foll owed by reduction did no t seem pro mising owing to presence o f the 

5,6-double bond. We found a so lution in the fo llowing procedure. F irst , it was 

necessary to protect the 5,6-d o uble bond , then convert the chair co nforma tiOl~ 

of A-ring in which th e 3~- substitu en t is equa to ria l, int o a no ther chair in which 

it would be ax ia l. After ox ida tion to a ketone, the la ll er sho uld undergo lithium 

aluminum hydride reduction with predomin a nt fo rm a tion o f an equatorial alcohol, 

i. e. thedes ired 3o:-epimer in thi s confo rma ti on. Bo th these goa ls were achieved by intro­

ducing a control element ((f. Scheme 3) : addition of hypobromous acid to the sta rting 

III 

/ 

[

AOO c;:~~] W ~-- fjPy ~ 
~ ROJ){ 

Br 0 

SCHEME 3 

XIV xv, R = Ac. Y= Br XV/II , Y = Br 

XVI, R = H, Y = Br V XIX, Y= H 

XVII, R ~ Il , Y - H \ 

/ V + ofF_oJF 
KO RO 

XXII, R = Ac 

XX!I1, R = H 
XX, R = H 

XXI, R= Ac 

3~-acetoxy-5,6-unsaturated methyl ether III proceeds with 5(0)n participation in the 

course of cleavage of the 5o:,6o:-hromonium ion Xl V and affords in a good yield 

the bromo epoxide 1 XV as the major product. The acetate group in the latter was 

removed by treatment with lithium aluminum hydride to give the alcohol XVI. 

In this manner, protection of the double bond and conversion of the A-ring into 
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the second chair conformation with a 3p-axial group was achieved in one step. 
Oxidation of the compound X V) to the ketone XV)) 1 followed by lithium aluminum 
hydride reduction in ether furnished a mixture of epimeric alcohols X VI and XX 
in a 46 : 54 ratio. The undesired 3p-alcohol XV) was recycled. When the alcohol XX 
was acetylated and the acetate XXI was reduced in usual manner with zinc powder 
in boiling acetic acid, two products were obtained. The major product (67%) was 
the saturated epoxide XXII resulting from reductive removal of the bromine atom 
only and the minor product (25%) was the expected uJl sa turated a lcohol IV. The 
adverse course of the reduction of the 3et-derivative XXI compared with it s 3p-epi­
mer X V (which under identical conditions gives the unsaturated alcohol I I in a fairly 
smooth reaction) may be attributed to diequatorial arrangement of C(6)- Br and 
C(5)- O bonds and to concomitant effect of the 3-acetoxy group. In the 3p-acetate 
X V opening of the epoxide ring is acco mpanied by removal of a 1,3-syn-diaxial 
interaction whereas in the 3et-epimer XXI this effect is absent. Despite the modest 
yield in the last step (XXI -.1 V), the procedure may be considered as preparatively 
successful. The 5p,19a-epoxide bridge plays not only a role of a control element 2

- 4 

in the reduction of the 3-oxo group and as a protecting group of the 5,6-double bond, 
but is also a part of a two-step cOJlversion of the 19a-methoxyl to a hydroxy groups. 
It thu s fulfils three functions simultaneously. 

The structure of the undesired product XXI I was established by chemical correla­
tion. Reduction of the bromo epoxide XVI with tributyltin hydride gave the hydroxy 
epoxide XVII which on oxidation with chromium trioxide in aqueous acetone in the 
presence of sulfuric acid (Jones' reagent) afforded the epoxy ketone XIX. The same 
epoxy ketone was prepared from the acetoxy epoxide in question (XXII) via the 
alcohol XXI ll. 

XXIV 

v + VI 
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The 3-epimeric 1 O~-vinyl alcohols Vand VI (Scheme 4) were prepared from the 
known 6 5cx-cholestane-3~-19-diol 3-moJloacetate (XXI V). Oxidation of the alcohol 
XXIV gave the aldehyde XXV which on Wittig reaction yie lded the 3~-acetoxy­
-10~-vinyl derivative XX VI contaminated by alcohol V arising probably by saponi­
fication during the workup. 11 also co nta ins some ullfeacted aldehyde XXV and its 
saponification product. The crude product was therefore acetylated, filtered through 
aluminum oxide, and crystallized to yie ld pure acetate X X VI. Reduction of the 
acetate XX VI with lithium aluminum hydride provided 3~-hydroxy-IO~-vil1yl deriva­
tive V which was converted to the ketone XX Vll on oxidation with Jones' reagent. 
Reduction of this ketone with lithium tri-sec-butylborohydride (L-Selectride) led 
in a good yield to a mixture of epimeric alcohols Vand VI in a 2 : 3 ra tio. The yield 
of the axial 3cx-alcohol VI is lower when compared with the reduction of 5cx-chole­
stan-3-one 7 which fact is obviously due to greater ste ric hindrance to the approach 
of the reagent from the ~-s ite of the ketone XXVI/ caused by the IO~-villyl group. 

EXPERIMENTAL 

Melting points were determined on a Kofler block. Analytical samples were dried at 50°C/26 Pa 
(0·2 Torr). Optical measurements were carr ied Ou t in ch loroform with an error of 3°. The infrared 
spectra were recorded on a Zeiss UR 20 spectrometer in tetrachl o romctha nc unlcss othcrwise 
stated. The 1 H NMR spcct ra wcre recorded on a Tesla BS 476 instrumcnt (60 MHz) in dcuterio­
chloroform at 30°C with tetramcthylsilane as internal refcrencc . Chcmica l shifts are given in ppm. 
Apparent coupling constants werc obtaincd from thc first ordcr analysis. The mass spectra 
were recorded on a Jeol JMS D-100 spectromcter operat in g at 75 eV. The sa mples were 
introduced using a direct inlet at lowest tcmperature cnab ling evaporation. The elemental com­
position of ions were determined by accurate mass measurements. The identity of the sa mples 
prepared by different routes was checked by mixture melting point determimation, by thin-layer 
chromatography (TLC) and by infrared and I H NMR spcctra. Usual work up of an cthereal 
solution means washing the solution with 5% aqueous hydrochloric acid, water, a 5% aqueous 
potassium hydrogen carbonate so lution , water, drying with sod ium su lfate and a nd evaporation 

of the solvent in vacllo. 

19-Homo-5a-cholest-3-en-19a-ol (I) 

The methoxy derivative XIII (200 mg) was dissolved in a mixture of dioxane (1 ml) and acetic 
acid (4 ml) and to the boiling solution was added powdered zinc (1·5 g) in seve ral portions in the 
course of 10 min . The inorganic material was filtered off and washed with a hot mixture of acetic 
acid and acetone (2: I). Water was added to a boiling filtrate and the solution was set aside over­
night. The crystals (J 18 mg) were collected by suction and recry~tallized from aqueous acetic 
acid to yield the pure alcohol 1(89 mg), m.p. 121 - 122°C, [0:)6° -+ 50° (c J·4). IH NMR spectrum: 
0·68 (3 H, s, J 8-H), 3-80 (2 H, m, W = 30 Hz, 19a-H), 5·45 (2 H, m, W = 40 Hz, 3-H and 4-H). 
IR spectrum: 1012, 1649,301 8, 3340,3627 cm- I

. For C28H480 (400·7) calculated: 80·93% C, 

J2·07% H ; found: 80·99% C, 12·20% H . 

19-Homo-5-cholestene-3a,19a-dioI3-Monoacetate (IV) 

The polar zone after isolation of XXII was eluted and the filtrate evaporated to yield the oily IV 

Collection Czechoslovak Chem. Commun. [Vol. 48J [1983J 



3602 Kocovsky: 

(54 mg), [a]6° _ 12° (c 5·4). I H NMR spectrum: 0·70 (3 H, s, 18-H), 1·98 (3 H , s, CH3C02 ), 

3'68 (2 H, m, W = 30 Hz, 19a-H), 4·98 (1 H, m, W = 12 Hz, 3B-H), 5'43 (I H, W = 11 Hz, 
6-H). For C30Hso03 (458,7) calculated: 78' 55% C, 10'99% H; found: 78'40% C, 11'33% H. 

19- Nor-IOB-vinyl-5a-cholestan-3B-ol (V) 

a) From 19-nor-IOB-vinyl-5a-cltolestan-3B-ol 3-acetate (XXVI): The acetate XXVI (I g) was 
dissolved in ether (50 ml) and treated with lithium a luminum hydride (100 mg) at room tempera­
ture for I h. The mixture was decomposed with water, diluted with ether and a 5% aqueous 
hydrochloric acid solution and the ethereal phase was worked up as usual. The residue was 
crystal lized from aq ueous acetone to yield the alcohol V (760 mg), m.p. 122- 123°C, [a]6° + 57° 
(c 1'6). IH NMR spectrum: 0'53 (3 H, S, 18-H), 3'62 (I H, m, W =~ 30 Hz, 3a-H). IR spectrum: 
920, 1007, 1414, 1635,3080,3350, 3625 em - I . For C2s H 4 S O (400'7) calculated: 83-93% C, 
12'07% H; found: 83'70% C, 12'10~-;; H. 

b) From 19-nor-IOB-vinyl-5a-cholestan-3-olle (XXVII): T he polar fraction after isolation 
of VI was evaporated to yield the alcoho l V (95 mg), m.p. 123-124°C, identical with the com­
pound prepared in the previous experiment. 

19-Nor-IOB-vinyl-5a-cholestan-30:-01 (VI) 

The ketone XXVII (300 mg) was dissolved in tetrahydrofuran (10 ml), a I moll - I solution 
of lithium tri-sec-butylborohydride in tetrahydrofuran (l ml) was added at - 45°C dropwise 
while stirring and the stirring was continued for 2 h . T he temperature rised during this time from 
- 45°C to O°c. The mixture was decomposed with water, a solution of potassium hydroxide 
(200 mg) in water (2 ml) was added and the mixture was stirred with a 30% aqueous solution 
of hydrogen peroxide (2 ml) at 60°C for 2 h.The mixture was cooled, eluted with ether and water 
and the ethereal laye r was worked up as usual. The resid ue was chromatographed on a column 
of si lica gel (30 g) using a mixture of light petroleum, benzene and ether (85 : 10 : 5) to yield 
the a lcohol VI (145 mg) m.p. 159- 161°C (aqueous acetone), [a]fio + 60d- (c 1'6). IH NMR 
spect rum: 0'55 (3 h, s, IS-H), 3'98 (I H, Ill, W = 14 Hz, 3B-H). For C2s H4S O (400'7) calculated: 
83'93% C, 12'07% H; found: 83'74% C, 12'18% H. 

3cx-Bromo-2B,19a-epoxy-19-homo-5cx-cholestane (XII) 

The mesylate l VII (15 ml) was refluxed in collidine (15 ml) for 1 h, the solvent was evaporated 
ill vaCI/ O, the residue was treated with ether and 5% aqueous hydrochloric acid and the etherea l 
layer was worked up as usual to yield the crude mixture of isomeric olefins IX (960 mg). The 
crude product was dissolved in dioxane (50 ml) and treated with a 10% aqueous perchloric 
acid solu tion (5 ml) and N-bromoacetamide (400 mg) at room temperature for 1 h. The solution 
was di luted with ether and water, the ethereal phase was washed with water, a 5% aqueous potas­
sium hydrogen carbonate solution, a 5% sodium thiosulfate sol ution, water, dried, and the solvent 
was evaporated. The residue was chromatographed on a column of silica gel (90 g) using a mixture 
of light petroleum and benzene (80 : 20). The lipophilic fraction was evaporated to yield the com­
pound XII (775 mg), m.p. 102-103°C identical with an authentic sample t . IR spectr um: 1071 
em-I. 

3cx-Bromo-4B, I9a-epOxy-19-homo-5a-cholestane (XIII) 

The polar fraction after isolation of XII was evaporated to yield XIII (146 mg), m.p. 137-138°C 
(acetone, methanol, water), [a]fio +220 (c 2'3). IH NMR spectrum: 0'65 (3 H, s, I8-H), 3·74 
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(l H , brd s, W I / 2 = 6·8 Hz, 4cx -H ), 3·97 (3 H, m, 19a- H), 4·54 (I 1-1, m, W I / 1 = 10,4 Hz, 313-1'1). 
IR spectrum: 1071 cm - I

. For C 28 H47BrO (479'6) ca lcu la ted: 70' 12% C, 9'88% H, 16'66% Br; 
found: 70'08% C, 9'96% H, 16·70% Br. 

6cx-Dromo-5, 19a-Epoxy-19-homo-5J3-cholestan-3J3-01 (XVI) 

a ) Frol/l 6cx-brol/lo-5 , 19a-epoxy-19-hol11o-5J3-cholestGII-3J3-ol 3-Gcetate (XV): The acetate l X V 
(I g) was dissolved in ether (100 ml) and reduced with lithium aluminum hydride (200 mg) 
at room temperature fo r 30 min. The mixtu re wa s decomposed with water, diluted with ether 
and 5% aqueous hydroch loric acid and the etherea l phase was worked up as usual. The residue 
was crystallized from aqueous acetone to yield XVi (720 mg), m.p. 164- 165°C. IR spectrum: 
908,3530 cm - I

. Fo r C2 sH47Br02 (495'6) calculated: 67'86% C, 9'56% H, 16,12% Dr; found : 
67-<i4% C, 9'7 1% H, 16'26% Br. 

b) FrOI/l 6cx-brol/lo-5,19a-epoxy- 19-/lOl/lo-5J3-cholestGII- 3-ol/e (XVIlI): The ketone XVllI (800 

mg) in ether (100 ml) was reduced with li thium aluminum hydride (200 mg) at room temperature 
for 15 min . The mixture wa s decomposed with water and worked up as in the previous experi­
ment. The residue was chromatographed on a column of silica gel (40 g) with a mixture of light 
petroleum, ether and acetone (88 : 10 : 2). The co rresponding lipophilic fraction was evaporated 
to yield XVi (250 mg), m.p. 164- 165°C identical with the compound prepa red in the previous 
experiment. 

5, 19a-Epoxy-1 9-homo-5J3-: holestan- 313-01 (X ViI) 

The bromo derivative XVI (45 mg) in benzene (5 ml) was refluxed fo r 3 h with a benzene solu­
tion of tributyltin hydride (0 '3 ml , 0·20 mg/ ml) in the presence of catalytic amount (c. 10 mg) 
of 2,2'-azobis(2-methylpropionitrile) added in fi ve portions. The solution was diluted with ether 
and washed with water, dried and evaporated. T he residue was crysta llized from aqueous acetone 
to afford XVll (28 mg) m.p. 103 - 105°C. [11. ]5° + 47° (c 2'1) . JR spectrum: 3508 cm - I . For 
C2 sH4S02 (416'7) calculated: 80·71 % C. 11 '6 1% H; found: 80'(,3% C. 11'51 % H. 

6cx-Bromo-5, 19a-epoxy-I 9-homo-5J3- cholesta n-3-one (X Vlll) 

The alcohol XVII (I g) was dissolved in a mixture of acetone (20 ml) and benzene (10 ml) and 
treated with Jones ' reagent (3 ml) a t O°C for 10 min. The excess of the reagent was decomposed 
with methanol (5 min at ooq, the mixture was diluted with ether and water and the ethereal 
layer was washed with water, a 5% aqueous potassium hydrogen carbonate solution, water, 
dried and the solvent was evaporated . The residue was crystallized from a mixture of acetone, 
methanol and water to yield the ketone XVIll (900 mg), m.p. 139- 140°C. IR spectrum: 908, 
1722cm- 1

. For C4sH4SBr02 (493'6) calculated: 68'14% C, 9· 19%H, 16'19% Br; found: 
68'03% C. 9'22% H, 16'37% Dr. 

5, 19a-Epoxy-19a-hOmo-5J3-cholestan-3-one (XIX) 

a) From 5,19a-epoxy-19-!zomo-5J3-c!zo!estGn-313-o! (XVII): the alcohol XVll (20 mg) was dis­
solved in acetone (5 ml) and treated with Jones' reagent at room temperature for 5 min . The 
excess of the reagent was decomposed with methanol, the mixture was diluted with ether and water 
and the etheral phase was worked up as usual. The residue was crystallized from aqueous acetone 
to yield the ketone XIX (12 mg), m.p. 103-104°C, [a]io + 19° (c 1-8). IR spectrum: 1 402, 
1 722 cm -1. For C2sH4602 (414'7) calculated : 81'10% C, 11 ' 18% H; found: 80·38% C, 11'43% H. 
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b) From5,19a -epoxy-19a-!Jomo-5!3-cho!estan-3a-o!(XXIlI): the a lcohol XXIII (50 mg) in a mix­
ture of acetone (3 ml) and benzene (I ml) was treated with Jones' reagent at O°C for 10 min. 
The mixture was worked up as given in the previous experiment. The residue was crystallized 
from aqueous acetone to give the ketone XIX (28 mg), m.p. 102- 103°C identical with the com­
pound prepared under a. 

6a-Bromo-5, 19-epoxy-19-homo-5!3-cholestan-30:-01 (X X) 

Elution with a mixture of light petroleum, ether and acetone (86: 10 : 4) after isolation of X VI 
furnished a polar fraction . This fraction was evaporated to yield the oily compound XX (295 mg), 
[tX]l,° + 5° (c 5·8). For CZSH47BrOz (495·6) calculated: 67·86% C, 9·56% H, 16·12% Br; found: 
67·69% C, 9·62% H. 16·01 % Br. 

60:-8romo-5, 19a-epoxy-19-homo-5!3-cholcstan-30:-01 3-Acetate (XXI) 

The alcohol XX (280 mg) was dissolved in pyridine (3 ml) and treated with acetic anhydrid e 
(1 ·2 ml) at room temperature overnight. The mixture was decomposed with ice and water, the 
product was extracted with ether and the ethereal layer was worked up as usual to yield the oily 
acetate XXI (265 mg), [tX]l,° + 3° (c 3·4). II-! NMR spectrum: 0·65 (3 H, s, 19-H), 2·00 (3 H, s, 
CH3 COz), 4·00 (2 H, m, W = 20 Hz, 19a-H), 4·32 (I H, m, W = 25 Hz, 6!3-H), 4·95 (I H , 111, 

W = 30 Hz, 3!3-H). For C30H49Br03 (537·6) calculated: 67·02% C, 9·19% H, 14·S6% Hr; 
found: 66 ·77% C, 9·21 % H, 14·72% Br. 

5,19a-Epoxy-19a-homo-5!3-cholestan-30:-01 3-Acetate (XXII) 

The bromoepoxide XXI (250 mg) was dissolved in a mixture of dioxane (I ml), acetic acid (4 ml)and 
methanol (0· 5 ml) and refluxed with powdered zinc (1·5 g, added in ten portions) while stirring for 
10 min. The inorganic material was filtered off, washed with a mixture of acetic acid and acetone 
(3: I) , the filtrate was cooled, diluted with ether and water, the ethereal phase was washed with 
water, a 5% aqueous potassium hydrogen carbonate solution , water, dried 'an-d the solvent was 
evaporated. The residue was chromatographed on three preparative silica gel plates (20 x 20 cm) 
using a mixture of light petroleum, ether and acetone (80 : 10 : 10). The lipophilic zone was col­
lected, eluted with ether and the eluate was evaporated to afford the oily acetate XXII 144 mg, 
[tX]l,° + 26° (c 1·8). IH NMR spectrum: 0·63 (3 H, s, IS-H), 2·00 (3 H, s, CH3COZ). 3·92 (2 H , 
m, W = 20 Hz, 19a-H), 5·00 ( I H, m, W = 30 Hz, 3!3-H). For C30Hso03 (45S·7) calculated: 
78·55% C, 10·99% H; found: 7S·34% C, 11·26~~ H. 

5,19a-Epoxy- I 9a-homo-5!3-cholestan-30:-01 (XXIII) 

The acetate XXII (140 mg) was dissolved in ether (5 ml) and treated with lithium aluminum 
hydride (SO mg) at room temperature for 1 h. The mixture was decomposed with water, diluted 
with ether and a 5% aqueous hydrochloric acid solution and the ethereal layer was worked 
up as usual. The residue was crystallized from aqueous acetone to yield the alcohol XXIII (92 mg), 
m.p. IS7-1SSoC, [tX]l,° +41° (c 1·6). IR spectrum: 3 627 cm -1. For C2sH4S0Z (416·7) calculat­
ed: 80·71 % C, 11-61 % H; found: 80·81 % C, 11·53% H. 

3!3-Acetoxy-Sex-cholestan-19-al (XXV) 

The alcohol6 (XXIV) (1·2 g) was dissolved in acetone (30 ml) and treated with Jones' reagent 
at O°C for 5 min. The excess of the reagent was decomposed with methanol (5 min at O°C) the 
mixture was diluted with ether and water, the ethereal layer was washed with water, a 5% aqueous 
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potassium hydrogen carbona tc so lutio n, wa tcr. dried and the so lvent was evaporated. The resi­
due wa s c rysta llized fro lll it mixture of acetone, me tha no l li nd water to yield the aldehydc XXV 
(820 mg). m.p. 94 - 97°C (dec.) . [0: ]6° (c 1'8). II-! NMR spectrum: 0·57 (3 H, s, 18-H ). 1·98 
(3H. s, CH 3 C02 ), 4·73 (] H. m. W = 30 H z. 3a -H ). 10·00 ( I H . s. 1<)-1-1). Fo r C29 I-1~ 8 03 

(444,7) ca lcul a ted: 78' 3 3 ~~ C, 1() '8 8~ ;' 1-1 ; found: 78 ' 11 ~~ C. 10·<)4 .... H . 

19-N or- 1013-vinyl-5a -cho les tan- 313-o l 3-Accta tc (X X V1 ) 

Sodium hyd ride (150 mg) wa s dissolved in dime thyl , ulfox ide (7 ml ) with , tilTing and hea ting 
a t 65°C fo r 2 h. Triphcn ylphosphoniul11 iodide ( I g) was thcn added at rOO m te m pe rature and the 
mixture was stirred at room temperature fo r 30 min . A so luti o n o f the a ld ehyde XX V (I g) 
in tetrahydrofuran (7 ml) was added and the mixture was stir rcd at (,SoC fo r 2 h. The mixture 
was cooled , diluted with ether and water and the ethereal phase wa S worked up a s usua l. The resi­
due was dissolved in pyridine (10 ml) a nd treated with ace tic anhydride (3 ml) a nd room tempera­
ture overn ight. The mixture was decomposed with ice and wa ter. the product was taken up into 
ethe r and the etherea l laye r was worked up as usual. T he res idue was disso lved in a mixture 
of light petroleum and benzene (9: I ) and filtered through a column of aluminum oxide. The 
filtrate was evaporated a nd the resid ue was crystallized from a mixture of acetone, methanol 
and water to affo rd the acetate XXVI (770 mg), m .p. 105 - 10C,°e, [0: ]6° + 4()O (c 1'9). 1 H NMR 
spectrum: 0·55 (3 H , s. 18-H ), 1·97 (3 H . s, C H 3C(2 ). 4·73 (I H. m. W = 30 Hz, 3a-H). lR spec­
t rum: 920, 984 , 1 248, I 414 . I 635, I 73S, 3080 em - 1 . For C 30 H 5002 (442' 7) ca lculated: 8 1' 39% 

C, 11'38% H ; found: 8 1' 17% e, 11' 53% H . 

19-Nor-1013-vinyl-5 cx-cholestan- 3-one (X X VII ) 

The alcoho l V (330 mg) was dissolved in ace tone (20 ml) and treated with Jones' rea gent at room 
temperature for 5 min. The excess of the reagcnt was decomposed with methan o l (5 min at room 
temperature), the mixture was diluted with ether a nd water. the etherea l laye r was washed with 
water, a 5% aqueous potassium hydrogen ca rbonate solution , wa ter, dried and the solvent was 
evaporated. The residue was crysta llized from a mixture of acetone, mctha no l a nd water to yield 
the ketone XXVII (l90mg), m.p. IOS - 107De, [0: ]6° + 890 (c 2'1). 1R spectrum: 922, 1 007, 
141 6, 1635, 1719, 3080c l11 - 1

. For C 28 H 46 0 (398,7) calc ulated: 84'36% C, 11 '63% H ; found: 

84'10% C, 11 ' 78% H. 

The analyses were carried out in the analytical laboratory 0/ this 111.I1itute (head Dr J . Horacek). 
The IR spec tra were recorded by Mrs K. Ma touJkova and interpreted hy Dr S. VaJi(;kova. The 
I H NMR spectra were recorded by !lfrs J. Je/in/wva and M . S nopkovd. The mass spec tra were 
recorded by Dr Fr. Tureeek. The 1. Heyrovsk)! Institute 0/ Physical Chemistry and Electrochemistry. 

Prague 2. 
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