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Stereochemistry of epoxidation and hydroboration of some 3-substituted 4.4-dimethyl-A-ho mc 
-5-cholestene derivatives was studied. These reactions affo rded predominan tly prc ducts o f ad
dition from the less hindered ~-side of the cyclic system . Reducti on of the 5 ~ .6~-epC'x ide ring 
in the 3~-acetoxy derivative IV led to product of diaxial o penin g. i.e. the 3~ .6 ~-di o l VII, whereas 
in the case of the 3a -acetoxy derivative XIV the reducti ve a s well a s alkaline opening o f the 
5~,6~-epoxide afforded product of 5(0)° participation of the 3a-substituent. i.e. the 3a.5a-trans
annular epoxide X V. 

We have recently studied the stereochemistry of epoxidation of the A4a-double 
bond in some 3-substituted 4,4-dimethyl-A-homocholestene derivatives! ar.d of open
ing of the 4a,5-epoxide ring in 4,4-dimethyl-A-homocholestane derivatives bearing an 
oxygen substituent in the position 3 (ref. 2 -4). In connection with these investigations, 
it was of interest to examine the course of analogous reactions oOl,4-dimethyl-A
-homocholestane derivatives, containing a double bond or an epoxide ring in the posi
tion 5 - 6. This paper concerns stereochemistry of epoxidation and hydroboration 
of some 3-substituted 4,4-dimethyl-A-homo-5-cholestene derivatives and reaction 
of the obtained 5~,6~-epoxides with lithium aluminium hydride . 

The already known 5 3~- and 3cx-acetoxy derivatives I and II were treated with 
3-chloroperoxybenzoic acid in chloroform at room temperature. Both compounds 
afforded only one of the two possible epimeric epoxides: compound I gave the epoxide 
IVwhereas its isomer II afforded the epoxide XIVin the respective yidds 90% and 78%. 
Alkaline saponification of the 3~-acetoxy derivative I V led to the 3~-hydroxy deriva
tive V which was converted into the ketone VI by oxidation with chromium trioxide
-pyridine complex. On the other hand, an analogous alkaline saponification of the 
3cx-acetoxy derivative XIV already under mild conditions (potassium hydrogen 
carbonate in boiling methanol) gave the hydroxy derivative XV (99% yield) instead 
of the expected 3cx-hydroxy-5,6-epoxide; the compound XV was characterized as the 
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acetoxy derivative XVI. It is known 3
•
4 that an oxygen-containing 3Cl-substituent 

participates through the 5(0)n process (for notation see ref. 6
) in the opening of the 

4a ~,5 ~-epoxide ring of 4,4-dimethyl-A-homocholestane derivatives under formation 
of 3a,5Cl-transannular epoxides. Analogously, the 5,6-epoxide ring in the cpoxide Xl V 

could be opened with 5(0)° participation of the 3a-substituent, if the epoxide ring 
had ~-configuration, and the arising transannular epoxide X Vshould be 4,4-dimethyl
-3Cl,5-epoxy-A-homo-5a-cholestan-6~-01. In accord with thi s suggested structure , 
the IH NMR spectrum of the acetoxy delivative XVI exhibits multiplets due to one 
proton on the carbon atom , bea ring the acetoxy group, and one CH- O proton. 
The structure XV was confirmed also by formation of the known 4,4-dimethyl
-3Cl,5-epoxy-A-homo-5a-cholestane (X VI I I , ref. 3) and 4,4-dimethyl-A-homo-5-chole
sten-3a-ol (XIX, ref. 8

) in the Huang-Minion reduction of ketone XVll, obtained 
in turn by oxidation of the hydroxy derivative XV with chromium trioxide-pyridine 
complex. Since in the alkaline saponification of W-acetoxy-5,6-epoxide I V no pro
duct of 5(Ot participation of the 3~-substituent was observed , it could be assumed 
that also in the compound I V the 5,6c epoxide ring has the ~-configurat ion . In order 
to prove this a ssumption in a chemical way it was necessary to convert al so the 
cpoxide XI V into the ketone VI. The desired 3a-hydroxy-5,6-epoxide could be 
obtained as the main product (according to thin-layer chromatography) beside 
some transannular epoxide X V by hydride reduction of 3a-acetoxy derivative Xl V, 

however, already during the preparative thin-layer chromatography it was converted 
smoothly into the tJansannular epoxide XV Therefore, the crude mixture was directly 
oxidized with the chromium trioxide- pyridine complex affording, in addition to the 
ketone XVII, the ketone VI in 50% yield. Hence, the configuration of the 5,6-epoxide 
ring in the epoxides IV and XIV is the same and the t1 5-double bond is epoxidized 
from the less hindered ~-side of the cyclic system. The suggested configuration 
of IVand XIV is supported also by their I H NMR spectra which display a doublet 

due to one epoxide proton with coupling constant J 6.7 = 1·5 Hz. This small coupling 
constant is in accord with the observation 7 that for 5~,6~-epoxides of normal steroid 
series the J 6 ,7p coupling constant is about 2'1-2'7 Hz whereas for 5a,6a-epoxides 
the corresponding J 6 .7. coupling constant ranges from 3·3 to 4·1 Hz. 

Whereas the epoxide ring of the 3a-acetoxy-5~ , 6~-epoxide XIV is readily opened 
with lithium aluminium hydride in boiling dioxane to give a product of 5(Oy partici
pation of the 3a-substituent, i.e. the transannular epoxide X V, the analogous reac
tion of the 3~-acetoxy-5~,6~-epoxide IV is relatively slow affording a product of 
diaxial cleavage , i.e. the 3~ ,6~-diol VII. Structure of the diol Vll was confirmed by 
its conversion into the diacetoxy derivative VIII and into the diketone IX. 

Since both hydrogenation 2 and epoxidation of the t15-double bond in 4,4-dimethyl
-A~homocholestene derivatives take place predominantly from the less hindeled 
~-side of the cyclic system, an analogous steric course could be assumed also for 
hydroboration of the 5,6-double bond in these derivatives. This assumption was 
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1776 Velgova : 

confirmed in the case of in situ hydroboration of the known 8 4,4-dimethyl-A-homo
-5-cholesten-3cx-yl benzoate (III). The reaction afforded as the main product (75% 
yield) the hydroxy derivative X which was converted into the ketone XI I J by ox.idation 
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with chromium trioxide-pyridine complex. The benzoyl group of the compound X 
was removed by reduction with lithium aluminium hydride and the obtained diol XI 
was oxidized with chromium trioxide-pyridine complex to give the diketone XII. 
Equilibration of the diketones IX and XII with potassium carbonate in boiling metha

nol afforded the same mixture of SCi- and S~-derivatives IX and XII in the ratio 
of about 4 : 1. The diketone IX with trans-fused rings A and B is thus the thermo

dynamically more stable derivative. The CD curves of both the isomericdiketones IX 
and XII exhibit a negative Cotton effect , which is much stronger for the SCi-derivative 

IX than for the S~-isomer XII (llc294 for IX: -S·lS ; for XII: -1·79). A negative 
Cotton effect (llc295 -2'S6) was observed a lso for 3ct-benzoyloxy-4,4-dimethyl

-A-homo-S~-cholestan-6-one (XIII) . 

EXPERIM.ENT AL 

Melting po ints were determined on a Kofler bl ock and are unco rrected . Optical rotations were 
measured in chloroform. Unless stated otherwise, JR spectra were taken in tetrachloromethane 
on a Zeiss UR 20 spectrometer, ) H NMR spectra on a Tesla B 471i (1i0 MHz) instrument in deute
rioch loroform with tetramethylsilane a s internal standard. Chemical shift s are given in ppm. CD 
spectra were measured on Jouan-Roussel Dichrographe 11 in dioxane. Identity of samples pre
pared by different routes was checked by mixture melting points and IR spectra. The term "usual 
work-up procedure" means that the solution was washed successively with 5% hydrochloric acid, 
5% aqueous so l ution of po tassium hydrogen carbonate, water, dried o ver sodium su lfate and the 
solution was taken down ill l ' a CIiO. The crude residue was purified by preparative thin-layer 
chromatography on silica gel (plates 20 X 20 c m) in ether- light petro leum (I : 9) unless stated 
o therwise. The corresponding zc nes were co mbined, eluted with ether and the solvent was eva

po rated in vacllo . 
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4,4-Dimet1-!yl-S,6B-epoxY-A-homo-SB-cholestan-313-yl Acetate (/ V) 

a) A solution of 4,4-dimethyl-A-homo-S-cholesten-313-yl aceta te (/; ref s; 330 mg) in chloro
form (30 ml) was mixed with 3-chl o ro peroxybenzoic acid (330 mg). After standing at roo m 
temperature for 30 min, the mixture was poured into water and the product was taken up in ether. 
The ethereal extract was washed with saturated solution of pota ssium carbonate, water, dried 
over sodium sulfate and the so lvent was evaporated ill vaclI o. Crystallization of the residue (330 
mg) from methanol afforded 180 mg of the epoxide IV, m.p. 107- 109°C, [albO + 4° (c O·S). IR 
spectrum, cm - L 1739, 1249, 1031. lH NMR spectrum: O·6Q (s, IS-Cl-:l 3. 3 H); 0·84 (d, 9 H, 
21 + 26 + 27-CH3, J = 6 Hz); 0·90 (s, 6 H, 19-CH3 + C(4)- CH 3 or C(4)- CH3 + C(4)- CH 3 ); 

0·91) (s, 3 H, 19-CH3 or C(4)- CH 3); 2'OS (s, 3 H. - OCOCH3); 3'075 (d, I H, C(6)- H, J = 
= I'S Hz); 4·71 (mt, 1 H, C(3)- H). For C 32 Hs40 3 (487,7) calcula ted : 7S'96% C, II'I S ~~ H; 
found : 78·86% C, I 1'04% H. 

h) The hydroxy derivative V (30 mg) was acety lated with acetic anhydride (0. I ml) in pyridine 
(2 ml) overnight. The usua l work-up procedure gave 30 mg ( I' the crude pre duct which wa s 
preparatively chromatographed on one plate of silica gel. The corresponding zone afTc rded 
24 mg of the acetoxy derivative IV which on crystallization from methan o l melted at 107- 109°C, 
[albo -H o (c 0'5). Yield 18 mg. 

4,4-Dimethyl-5,613-epoxy-A-homo-5B-cholestan-W-ol ( V) 

Potassium hydroxide (90 mg) was added to a solution of the deriva ti ve I V (100 mg) in methanol 
(10 ml). After reflux for I h, the mixture was concentrated to one third of the original volume 
ill vaCIIO, poured into water and the product was taken up in ether. The ethereal extract was 
washed with water, dried over sodium sulfate and taken down ill vacllo. Chromatography of the 
residue (100 mg) on 2 plates of silica gel afforded 95 mg of the hydroxy derivative V, m.p . 136 to 
138°C (heptane); [alba _10° (c 0'5 ). IR spectrum (chloroform , cm - J) : 3. _~30, I 126, I 098, 
1048,950. lH NMR spectrum: 0' 60 (s, 3 H, 18-CH3); 0'S4 (d, 9 H, 21 + 26 + 27-CH3, J = 

= 6 Hz); 0·875 (s, 3 H. 19-CH) or C(4)- CH}); 0·925 (s, 6 H, 19-CH) + C(4)-CH 3 or C(4) 
- CH3 + C(4)- CH}); 3·01 (d. I H,C( 6)- H, J = 1·5 Hz); 3'46 (mt , I H , COl- H). Fo r 
C}OH S20 2 (444,7) calculated: 81 '02% C. 11·79% H; found: 81'19% C, 11 ' 56~~ H. 

4,4-Dimethyl-S ,613-epoxy-A-homo-513-cholestan-3-one (VI ) 

a) Chromium trioxide (30 mg) was added to a solution of the hydroxy derivative V (40 Illg) 
in pyridine (3 ml). After standing overnight , the mixture was worked up as usual, affording 40 mg 
of the crude ketone VI which was purified by crystallization frolll methano l; m.p. 125-127°C; 
yield 20 mg. IR spectrum (chloroform, cm - J) : I 700,958,948. F o r C 30 HS0 0 2 (442 , 7) calculated: 
S1-39% C. I 1 ' 3S ~~ H; found : 81'10~~ C, 11'14% H. 

b) An excess of lithium aluminium hydride was added to a solution of the epoxide XIV(40 mg) 
in ether (4 ml). After standing at room temperature for 5 min, the excess hydride was decom
posed with saturated sodium sulfate solution and the mixture was filtered through a short column 
of sodium sulfate . Evaporation of the filtrate ill vacllo afforded 40 mg c f a crude product which was 
directly oxidized' with chromium trioxide (30 mg) in pyridine (3 mil overnight. The usual work-up 
procedure furnished 40 mg of a crude product which was preparatively chromatographed on I pla
te of silica gel. The more polar zone gave 18 mg of the ketone VI which on crystallization from 
methanol melted at 125-127°C. The less polar zone afforded 15 mg of 4,4-dimethyl-3cx,S-epoxy
-A-holll o-5:x-cholestan-6-one (X VII), m.p . 110'5-112°C (methanol ). 
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4,4-Dimethyl-A-homo-5'l-cholestane-3B.6B-diol ( V ll ) 

Lithium al uminium hydride (100 mg) was added to a so luti on of the epox ide I V (95 mg) in di 0xane 
(3 ml). The mixture was reftuxed for IO h and the excess hydride decompo~ed wi th a sat urated 
so dium sulfate solution. After filtration through a co lumn of sodium sulfa te. the r-iltrate was taken 
down a nd the residue (90 mg) chromat ogra phed on 2 plates of silica ge l in ethe r- light petro leum 
(2: 8) . The combined less po lar zones affo rded 20 mg o f the epoxi de V which on cry sta llization 
from heptane melted at 136 - 138c C; [!Y.lbo _ 100 

(c 0'5). The combined mo re po lar Z0nes gave 
60 mg o f the di o l VIl, m.p. 113 - 11 5"C (hepta ne). I R spectr um (chloroform. cm - I ): 3 625 , 
I 126, 1099. 1 040. For C30 Hs402 (446·7) ca lculated: HO'65 ~~ C. 12'18% H; fo und : 80'25% C. 
12'30% H. 

4,4-Dimethyl-A-ho mo-5 'l-ch olesta ne-3 B,tiB-dio1 Oiacetate (1'11/) 

The dio l VII (55 mg) was acetyla ted with acetic anhydride (0 '2 ml ) in pyridine (3 ml) <)vernight. 
The usual wo rk-up procedure gave 55 mg o f a cr ude product which was ~ u bj ected to prepara ti ve 
chroma togra phy o n one plate of sil ica gel. T he corresponding Z0ne yielded 48 mg c f the diaceta te 
VIIl which resi; ted a ll crystalliza tion allempts; (!Y.lbo _ 21 ° (e 0'5). lR spectrum, cm - ': 1740, 
1244, 1026.986,948 . IH NMR spectrum : 0'66 (5. 3 H. 18-CH 3); 0·85 (d, 9 H , 21 + 26 + 27-
-CH 3. J = ti Hz); 0·89 (s, 3 H, 19-CH 3 or C(4)- CH 3); 0·965 (s, 6 H , 19-CH 3 + C(4)-C1-l 3 
or C(4) + C(4)-CH 3); 2·03 (s, 6H, 2 ;-< - OCOCH 3); 4'63 (mt , I H , C(3)- H); 4·89 (mt , I H , 
C(6)-H). For C34H 5804 (520,8) calculated: 78'40~~ C. 11'23% H; found: 78'24 % C. 11 '30% H . 

4,4-Dimethyl-A-h omo-5:t-cho lestane-3,(i-dione (/ X) 

Chromium trioxide (40 mg) was added to a soluti on of the di o l VII (40 mg) in pyridine (2 m l). 
After standing overnight. the mixture was worked up as usual, affording 40 mg of a crude product 
which was purified by chromatography on one plate of silica ge l. The obtained diketc ne IX 
(30mg) was crystallized from methanol, m.p. 160 - 16 1·5°C. IR spectrum: 1711 cm - '. CD 
spectrum: ~6294 -5, 15 . F o rC30 H so02 (442'7)calculated: 8 1'39% C. 11 '38% H; fo und: 81·16% C, 

11·II % H . 

4,4-Dimethy I-A-homo-5B-cho lestane-3::1,6B-diol 3-Benzeate (X) 

Sodium borohydride (180 mg). followed by boron triflu o ride ethera te (() ' 35 ml ). was added 
to a sti rred sol utio n of 4,4-dimethyl-A-homo-5-cholesten-3'l-yl benzoate (XIX; ref

8
; 260 mg) 

in tetrahydrofuran (8 ml). After stirrin g under nitrogen for 2 h. a n alkaline so lu tion o f hydrogen 
peroxide (13 ml; prepared from 27 ml of 10% KOH and 18 ml of 30% H 20 2 ) was added drop
wise during 20 min with cooling (ice) and st irring which was continued for 1 h more . After 
extraction of the product with ether, the ethereal extrac t wa, washed with wa te r, dried ove r 
sodium sulfate and taken down in WClIO. Chromatography of the residue (260 mg) e n 5 pla tes 
of silica gel in ether-light pet ro leum (2 : 8) afforded 200 mg of the glassy hydroxy derivative X, 
(a:lfio -2 1° (c 1'0). IR spectrum (chloroform, em - I ): 1712. 1 694, 1238, 3615. lH NMR 
spectrum: 0·675 (5. 3 H , 18-CH 3); 0·86 (d, 6 H. 26 + 27-CH3' J = 6 Hz); 0·91 (d, 3 H, 21-CH3, 
J = 6 Hz); 0·90 (s, 3 H , 19-CH3 or C(4)- CH 3 ); ' 1·03 (s. 3 H, 19-CH 3 or C(4)- CH 3); 1·14 
(s,3 H , 19-CH3 orC(4)-CH 3 ); 3·76 (mt, I H. C(6)- H, W I / 2 = 6 Hz); 4·84 (mt, 1 H , C(3)- H ). 
For C 37 H s8 0 3 (550,8) calculated: 80'67% C. 10'6 1% H ; found: 80'46~~ C, 10'33% H. 
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4,4-Dimcthyl-A-homo-5~-cholestane-3a,5~-diol (Xl) 

Lithium a luminium hydride (40 mg) was a dded to a so lution of the benzoyloxy derivative X, 
(SO mg) in ether (5 ml) and the mixture was set aside at room temperature for 15 min. The excess 
hydride was destroyed with sa turated sodium sul fate solution an d the mixture was passed through 
a column of sodium sulfate. Evaporat ion of the solvent in vaClio afforded SO mg of a crude product 
which was purified by preparative thin-layer chromatography on 2 plates of si lica gel in ether
- light petroleum (2: S). The combined corresponding zones gave 60 mg of the dial XI. m.p. 
74-75° (aqueous methanol). IR spectrum (chloroform, cm - J): I 040, I 024, 9S7, 3620. For 
C30Hs402 (446,7) calculated: SO'65 ~~ C, 12·IS% H: found: 80'28% C. 12 '23% H. 

4,4- Dimethyl-A-homo-5 ~-ch o lestane-3 ,6-dione (XII) 

Chromium trioxide (30 mg) was added to a solution of the dia l XI (30 mg) ill pyridine (21111 ). 
Standing at room temperature overnight followed by the usua l work-up procedure affo rded 
30 mg of a crude product which was crystallized from methanol to give 20 mg of the dione XII, 
m.p. 141 - 143°C. IR spectrum: 1710 cm- 1

• CD spectrum: ~e294 - 1'79. For C30Hso02 (442,7) 
calculated: 81'39% C, 11 ' 38% H; found: 8 1'05% C, 11 ' 10% H. 

3'J-Benzoyloxy-4,4-dimethyl-A-homo-5~-cholestan-6-one (XIII) 

Chromium trioxi de (50 mg) was added to a solution of the hydroxy deriva ti ve X (60 mg) in pyri
dine (3 ml). The mixture was set aside at room temperature overnight and worked up as usual, 
affording 60 mg of a crude product which was subjected to preparative chromatography on one 
plate of silica gel. The corresponding zone gave 50 mg of the ketone XII which resisted all crystal
lization attempts. IR spectrum, cm- J : 1720, 1275, I 710. CD spectrum: ~e29S - 2'65. For
C37Hs603 (548'8) calculated: 80'97% C, 10·28% H; found: 80'66% C, 10'09% H. 

4,4- Dimethyl-5,6~-epoxy-A-homo-5~-cho lestan-3a-yl Acetate (XI V) 

3-Chloroperoxybenzoic acid (100 mg) was added to a solution of 4,4-dimethyl-A-homo-5-chol e
sten-3'J-yl acetate (II ; ref5

; 100 mg) in chloroform (5 ml). After standing at room temperature 
for 30 min the mixture was poured into water and the product extracted into ether. The ethereal 
extract was washed with saturated aqueous solution of potassium carbonate and water, dried 
over sodium sulfate and taken down in vac lIo. Preparative chromatography of the residue (100 mg) 
on two plates of silica gel afforded 80 mg of the epoxide XIV which was'crystallized from methanol: 
m.p. 144 - 146°C; [alio -29° (c 0'5). IR spectrum, cm- L 1740, 1245, 1028,951. lH NMR 
spectrum: 0·61 (5, 3 H , IS-CH 3); 0·86 (d. 9 H. 21 + 26 + 27-CH3' J = 6 Hz); 0·89 (6 H, s, 
19-CH3 + C(4)-CH3 or C(4)-CH3 + C(4)-CH 3); 0·95 (5, 3 H, 19-CH 3 or C(4 )- CH 3); 
2·025 (s, 3 H, -OCOCH3); 3·0 1 (d, I H , C(6)-H. J = 1·5 Hz); 4·71 (mt, I H, C(3I- H). For 
C32Hs403 (486,75) calculated: 78'96% C, 11'18% H ; found: 78·75% C. 11 '0 1% H. 

4,4-Dimethyl-3a,5-epoxy-A-homo-5a-cholestan-6~-01 (XV) 

a) An aqueous solution of potassium hydrogen carbonate (100 mg in I ml H2 0) was added 
to a soluti(lJl of the epoxide XIV (100 mg) in methanol (10 ml). The mixture was refluxed for I h, 
concentrated to one third o f its vo lume in vaCIIO, poured into water and extracted with ether. 
The ethereal extract was washed with water, dried over sodium sulfate and taken down ill vac lIo. 

Preparative chromatography of the residue on two plates of silica gel afforded 90 mg of the 
epoxide XV which could not be induced to crystallization; [altO - 12° (c 0'5). JR spectrum (chlaro-
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form. cm- I ): 3625. 1014. 9 10. 886. IH NMR spectrum: 0·66 ( s. 3 H. 18-CH 3); 0·84 (d . 6 H. 
26 -+- 27-CH J , J = 6 Hz); 0· 908 (d. 3 H. 21-CH J . J = 6 Hz); 0 ·89 (s. 3 H. 19-C H J or C(*)- C1-1 ); 
1·08 (s, 6 H . 19-CHJ + C(4)- CH) o r C(41- CHJ + C(4)- C H 3 ); 3·575 (mt. 2 H. CC.l)·-H .., 
-+- C(6)-H ). For C JO H 5202 (444,7) ca lculated: 8 1 '02 ~:' C. 11' 7S<>~ H: fo und : 80' 88~'-;; C. 11'5 ~-;; H . 

b) Lithium aluminium hydride (SO mg) wa s a dded to a so lution of epoxide X II ' (SO mg) 
in di oxa ne (3 ml ) and the mixture wa s refluxed for 1 h , The excess hydride was dccom po"ed with 
saturated sodium sulfate solution, After filtration thro ugh a sho rt co lumn of sodium ~ ulfa tc. 

the filtrate was taken down ill vacl/o and the residue (50 mg ) was preparatively ch rom31C'graphcd 
on one plate of sil ica gel. The corresponding zo ne afforded 47 mg o f the epox ide X I '. re,i ~ tant 

to all crystallization a ttempt s; [0' )5° - 12° (c 0, 5), 

4.4-Dimethyl-3o:. 5-epoxy-A-homo -cho lestan- Ii~ -yl Acetate (X VI) 

The hydroxy deriva ti ve X V (II 5 mg) was acety latc d with acetic a nh ydride (I ml ) in pyr idine (5 m I) 
ove rnight. The usual wo rk-up procedure afforded 110 mg o f a crude prc du cI which was preparati
vely chromalC'graphed on 2 plates o f silica ge l. The co rresponding zones gave 99 mg of the aceta te 
X VI. m.p. 80 - 82°C (metha nol); [0: )50 - 24° (c 0'5). IR spectrum. (; 111 -

1
: I 742. 1 246, I 092, 

1086.879. lH NMR spectrum: 0'65 (s, 3 H. 18-CH 3); 0·83 (d. 9 H. 2 1 ~. 26 -I- 27-CH3' J =~ 
= 6 Hz); 0· 85 (s. 3 H. 19-CH3 o r C(4)- CH j ) ; 1·03 ( 5. 3 H . 19-C H J o r C(4)··--C H 3 ); 1·075 (s. 3 H. 
19-CH) o r C(4)- CH3); 2·00 (s. 3 H. - OCOCH J ) ; 3·55 (mt. I 1-1. C() )-- I-I ); 4·775 (1111. I H. 
C( 6)- H ). For C 32 H s40 3 (486,75) calc ulated : 78'96% C. 11'18 ~;;' 1-1 ; fo und : 7'/3'76% C. 11 ' 10% H . 

4.4-Dimethyl-3-:£ .5-epoxy-A-homo-5-:£-cholestan-6-one (X V I I) 

Chromium trioxide (ISO mg) was added to a solution o f the hydroxy deri va tive XV (200 mg ) 
in pyridine (6 ml). After standing at room temperature overnight a nd the usual wo rk-up procedl1re . 
the crude product (200 mg) wa s crystallized from methan o l to give 14 7 mg o f the ket one XVII. 
m.p. 107- 109°C. [0:]5° _ 22° (c 0'5). IR spectrum (chl o roform, cm - 1 ): I 716. 1 (J09. For 

C 30HS002 (442,7) ca lculated: 8 1'39% C. 11'38% H; found: 8 1'22% C. 11·15% 1-1 . 

4.4-Dimethyl-3st.5-epoxy-A-homo-5o:-cholestane 3 (X V I II) 

T o a solution of the ketone XVII (120 mg) in triethylene glycol (9 ml ) 90% hydrazine hydrate 
(0·9 ml) and potassium hydroxide (240 mg) were added and the mixture was heated to 140°C. 
An air condense r was then attached and the mixture was kept at 140°C for 30 min . Then. the 
heating was continued without the co ndenser until the temperature reached 200°C. The mi xtu re 
was then heated at this temperature fo r 3 h (again under the air condenser), cooled and po ured 
into water. The product was taken up in ether, the ethereal extract was washed with water and 
dried over sodium sulfate. After evaporation of the solvent in vaCIlO, the residue (100 mg) wa s 
preparativel y chromatographed on two plates of silica gel to give 23 mg o f the epoxide XVIII. 

m.p. 97- 98°C (methanol). Work-Up of the more polar zones afforded 80 m g of the o lefin X IX 
(reC 8 ) which resisted all crystallization attempts; [0:)5° + 18° (c 0'5). 

Equilibration of Diketones IX and XlI 

An aqueo us 10% solution of po tassium hydroxi de (0-4 ml ) wa s added to a solution c f the di
ketone IX (39'1 mg) in methanol (5 ml ). After refluxing for 8 h , the mixture was poured into water 
and extracted with ether. The organic layer was washed with water, dried over sodium sulfate 
and taken down ill vacuo. The residue (37 mg) was preparatively chromatographed on one plate 
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of silica gel. The less polar zone gave 34·5 mg o f the dikc tone IX wherea s the m o re po lar o ne 
afforded 9·5 mg o f the co mp ound Xl/. In an anal ogous way, a s:l luti o n o f the diket one XII 
(35 mg) in methano l (5 ml) was refluxed with 10% po tassium hydro xide soluti o n (0'4 ml). The 
same treatment as de>cribed abovc a fforded 32 mg of IX and 7·5 mg of Xl/. 

£ Ieme/ltal allalyses were carried 0 1/1 ill Allalytical Laboratory of this Ins titllt e ( Dr J. H oracek, 
Head). The allthor is indebted to Dr J. Smolikova for illterpretatioll of the IR spectra, measllred 
by Mrs K. Matollskova. The author's thallks are dlle als o to Dr S. VaSiCkOl'afor the CD measure
ments, Mrs 1. Jelinkovd f or I H NMR l11eaSllreme/lts alld Mr.1 M . BaroL'a f or the technical asis

tallce . 
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