Russian Journal of Organic Chemistryol. 37, No. 6, 2001, pp. 78792. Translated from Zhurnal Organicheskoi KhimWol. 37, No. 6, 2001,

pp. 835-840.
Original Russian Text Copyright 2001 by Litvinovskaya, Drach, Khripach.

Synthesis and Transformations of 20-lIsoxazolylsteroids
with Modified D Ring: |. Synthesis of 16a,17a-Epoxyderivatives

R.P.Litvinovskaya, S.V.Drach, and V.A.Khripach
Institute of Bioorganic Chemistry, Belorussian Academy Saiences, Minsk220141 Belarus
Received March 22, 2000

Abstract—Synthesis of 1&,17x-epoxy-20-isoxazolylsteroids wagarried out startingwith dehydro-
pregnenolonecetate. Transformation procedures for preparation therefroap@f-chain compoundsere
considered. Physico-chemical characteristiceahpounds synthesizedere investigated.

A selective introduction into a steroid moleculeor cleavage into &-aldehyde [%3] cannot be
with natural structure of an additional functional applied to the target problem since the method of sub-
group that would not significantlyaffect the main stituents introduction into the D ring dhese com-
biological characteristics (that would not hamperpounds is lacking. Therefore wehose as the starting
binding with a presumed receptor) would havecompound dehydropregnenolone acetade &nd the
permitted performing further modification antbn-  synthetic approach was based on the isoxazole proce-
jugation of the steroid to an appropriate proteindure for building up the carbon backbone of the
molecule and thus to prepare desired antigenes aritassinosteroid side chain [1, 4].
antibodies to the steroid compounds under investiga-
tion. This problem is urgent for various steroid
groups.

The first step in modification of the Ding in
the steroid molecule was the synthesis obJa-
epoxide Il by selective epoxidation of the con-
Achievement of this target witlmegard to a new jugated double bond in dehydropregnenolone acetate

phytohormone class, brassinosteroids, should transfér) effected by hydrogen peroxide in the alkaline
the studies thereof to a new qualitatilevel. Thus medium [5]. With the synthesized epoxidd was
would arise possibilities to investigate the receptioncarried out a reaction with Grignard reageatetyl-

of brassinosteroids, todevelop highly sensitive enemagnesiumbromide. We established that the
microanalytical reagents necessary for the study oarising acetylene alcohdll contained two epimers
brasinosteroids spreading in plants, thebio- at Cc*® atom which were virtually indistinguishable
synthesis, metabolisretc. It is presumable that the both by chromatography andH NMR spectra.
preparation of synthetic analogs would furnish newTlhe formation of two epimers was detected only
bioactive substances. with the use of ¥*C NMR spectroscopy (the

13C NMR spectrum contained a double set of signals
The target of the present study was adevelopme%tOm the atoms & CI3 cl4 6 c20 gnd &

of procedures for regio and stereoselective chemic dicating the presence of two epimers at th&°C
modification of brassinosteroids and preparation Oatom).

their analogs with an additional functional moiety

attached to one of the carbon atoms (preferably The building up of the side chain for’Gsteroids
to C® or CY). was further performed along the nitriloxide procedure

N _ _ _[4, 6] that we had tested before for unsubstituted
The traditional ways of brassinosteroid synthesis, the D ring pregnane compounds. The addition to
based on transformation of ergosterol or stigmastergycetylene alcohdll of isobutyronitriloxide generated
and involving A”* bond for subsequent hydroxylation py treating the isobutyraldoxime witHN-chloro-
succinimide in the presence of triethylamine resulted
The study was carried out under financial support of thein regioselective formation of 20-hydroxy-20-iso-
Foundation for Basic Research of Belorussian Republicxazolylsteroid (V). The addition occurred at the
(grant no. [97-079). triple bond and did noaffect theA>® bond.
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The obtained 20-hydroxy-20-isoxazolylsteroif Y ~ was done by reduction on Raney nickel in ethanol.
after protection of the hydroxy group was subjectedAfter this procedure wasgffected withA2%?D_en-20-
to treatment with thionyl chloride in tetrahydrofuran isoxazolylsteroid Y1) were separated two products:
in the presence of pyridine to perform dehydration24-amino20(21),23-diene-22-oneMlll ) produced by
[7]. The use offreshly distilled thionyl chloride opening of the isoxazoleing, and 24-amino-23-en-
provided in good yieldA?®?V-steroid /1) whose 22-one (X) originating from heterocycle opening
structure was confirmed by its physico-chemicaland hydrogenation of theé?®?Y.pond. The hydro-
characteristics: the lack of absorption bafem  genation time virtually did noaffect theratio of the
stretching vibrations of hydroxy group in the IR enaminesformed. Note that the separated?*?d-
spectrum, and thpresence in theH NMR spectrum  steroid ¥IIl ) under the indicated conditions can be
of two one-proton singlets from vinyl protons further transformed into compoun& with the use
attached to &' (5 5.48 and 6.10 ppm ). At use in of catalytical amounts of Raneyickel. Probably the
the above reaction of thionyl chloride with hydrogencomplete hydrogenation of tha?*?Y-pond requires
chloride traces alongside dehydration proddttwas the presence of fresh catalyst. It should be noted that
also obtaine 1fF-chloroderivative VIl originating the reduction of the double bond yielded a single
from cleavage of the epoxging followed by cycliza- stereocisomer.

tion of the arising 16,20-diol into the corresponding  Thea structure of compounilll is confirmed by

oxetane. The structure and comg)osition of thethe presence in it4H NMR spectrum of two signals

R 1
compound were determined frofit, °C NMR, IR, o vinyl protonsattached to atom € (5 5.48 and
and massspectra, andalso from elemental analysis 6.12 ppm), twobroadened one-proton singlets (

with chlorine trapping by silver powdg8]. 5.22 and 10.05pm) characteristic of amingroup,
The transition from the isoxazoles obtained to theand a singlet from vinyl proton linked to“€atom ¢
steroids with an open functionalized cholesterol chair.56 ppm). Acharacteristic signal in théH NMR
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XII, XIII XIV, XV
R = H (X, XIl, XIV); Ac (XI, Xlll, XV ).

spectrum of compoundlX is the three-proton doublet of 21-methyl group protons in th&-isomer was
at 1.18 ppminherent to the protons of 21-methyl located in thestronger field (see Scheme).

. 1
group, and nwinyl protons at C* atom. IsoxazoleX was cleaved on Raney nickel freshly

The reductive cleavage of 16,20-oxy-20-isoxazol-saturated with hydrogen to afford 24-amino-23-en-
ylsteroid {/II') on Raney nickel proceeded in several22-one Kl ) in 50% yield. The structure of the latter
directions affording a product mixture therefrom wewas confirmed by3C NMR spectrum and appearance
succeeded to isolate only'’-20-isoxazolylsteroidX)  of characteristic signals in théH NMR spectrum
formed by cleavage of the oxetaneg and dehydro- (three-proton singlet of the methyl group attached to
chlorination, and 24-amino-23-en-22-one X(l), the double bond & 2.03 ppm, me-proton doublet of
resulting from thecleavage of both oxetane and the 1@-proton ats 4.42 ppm, oe-proton singlet of
isoxazolerings followed by dehydrochlorinatiom’-  the vinyl proton at €* atom,$ 5.18 ppm, and two
20-Isoxazolylsteroid X) formed as a mixture of two broadened singlets of the protons of the amino group
geometrical isomerXa, b with respect to the bond atd 5.24 and 10.08 ppm). In the I8pectrum of com-
A9 a5 follows from the!H NMR spectrum. In the poundXIl is observed an absorption band of stretch-
latter appear two singlets belonging to the protons offg Vibrations of hydroxy group (3420 ct). The
methyl groups attached to the double bowd2(12 acetylation of the secondary alcoh¥ll with acetic
and 2.14 ppm)’ and doublet from the proton atjé anhydnde n pyl‘ldlne at I‘Qom tem_pel‘i_iture I’eSU|tS n
atom ¢ 4.82 ppm). Thepresence of a hydroxy group 3,16-diacetoxy-24-acetamido denvgtw@(ll'l as
is confirmed by the absorption band of stretchingreVealed by*H NMR spectrum: downfield shift of the
vibrations at 3410 cit in the IR spectrum, andlso _resonance from the protoattached to € (5 5.86),
by appearance in thtH NMR spectrum of an addi- three three-proton singlets belonging to acetatmIps
tional three-proton singlet of acetate methyl after® 1.97, 2.03, anc.16 ppm), andonly one singlet
acetylation of compound into acetateXl. In the [TOM the amino group protons(12.54 ppm).

'"H NMR spectrum of the latter the signal of the Thus we developed a synthesis ofdB7o-epoxy-
proton at ¢% atom is sifted downfieldq 5.80 ppm). 20-isoxazolylsteroids proceeding from dehydro-
Acetylation also removes the absorption band of thegregnenolone. The reductiveleavage of the com-
hydroxy group stretching vibrations from the IR pounds obtained on Raney nickel permits transforma-
spectrum. Wesucceded to isolate the individual iso- tion thereof into open-chain compounds particular,
mers by chromatography. The assignemenKafto into 24-amino-23-en-22-ones. The transition from the
E-isomer andXb to Z-isomer was done basing on latter to the known key intermediates leading to
'H NMR spectra and literature data [9] for the signalbrassinisteroids we already described before [10].
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EXPERIMENTAL ture was treated with saturated ammonium chloride
solution, the reaction product was extracted with
'H NMR spectra were registered on spectrometeethyl acetate, the extract was dried with sodium
Bruker A-200 (200 MHz) in deuterochloroform, sulfate, and the solvent was evaporated. The residue
internal referencd MS. IR spectra were recorded on was charged into a column packed with the silig,
UR-20 spectrophotometer (from thifilm, solution elution was performed with a mixture toluersthyl
in CCl,, or KBr pellets). Mass spectra were measuredacetate (4:1). We obtainédd96 g (92%) of theacetyl-
on Hewlett-Packard 5890 instrument with the linearene alcohdll . mp 192193C (methanol).!H NMR
temperature programming from 40 to 280 at the spectrum §, ppm): 1.03 s(3H, 18-Me), 1.05 H3H,
rate 10 deg miff, ionizing electrone energy 70 eV. 19-Me), 1.63 3H, 21-Me), 2.55 {1H, H?}), 3.09 s
UV spectra were obtained on Specord M-400 spectrofOH), 3.47 s (1H, H®, 3.55 m (1H, H), 5.35 m
photometer from methanol or ethanol solutions. The1H, H®%). ¥C NMR spectrum ., ppm): 16.6q,
melting points were determined on Koeffler heating19.3q, 20.6t, 26.9 t, 28.6 and 28.8 g, 30.0d, 31.2 t,
block. 31.6t,33.2twot, 36.7s,37.2t,41.9t, 42.9 two s,
47.0d,50.5d,59.4 and 59.6d,66.6 and 67.5s,71.3d,
725 and 73.4 s, 72.6 and 72.7 s, 86.3 and 86.8 d,
21.2 d, 141.3 s. IRspectrum (KBr, crmt): 3450,
300, 2950, 2920, 2875, 1650, 1480, 1450, 1390,
1360. Massspectrum in/2: 356, 323, 305, 270.

3PB,20S-Dihydroxy-20-(isopropylisoxazol-5-yl)-
16,1 7a-epoxypregn-5-eng(lV). To a suspension of
00.8 g (6 mmol) ofN-chlorosuccinimide in 5 ml of
chloroform wasadded severafirops of pyridine and

The reactions were monitored by TLC on Silufol-
UV-254 and Kieselgel 60 J, (Merck) plates.
Chromatographic separation was carried out on silic
gel 40/60u (Kieselgel 60 Merck).

Epoxidation of 16-dehydropregnenolone acetate
(). To a solution of 1 g (3 mmol) of dehydro-
pregnenolone acetaté)(in 10 ml of ethanol at 30
40°C was added 6 ml of 30% hydrogen peroxide an

3.6 ml of 4 N NaOH. Thereaction mixture was X ;
: then a solution 0f0.45 g (6 mmol) of isobutyrald-
stired for 2 h, then 300 ml of cold water was oxime in 2 ml ofchloroform. The mixture was stirred

added. The precipitate was filterexdf, the solution .
. : : for 15 min, andhereto was adde@.68 g (2mmol) of
was dried with sodium sulfate. The solvent Wasacetylene alcohollll in 2 ml of chloroform. In

evaporated, the residue was crystallized from1 . "
: . : 0 min was started addition &.85 ml (6 mmol) of
methanotdichloromethane mixture. The yield of triethylamine in chloroform that was performed

epoxide Il 0.84 g (91%). dropwise and proceeded for 4 h. Then the reaction

3B-Hydroxy-16a,17a-epoxypregn-5-ene(ll). mp  mixture was leftovernight. The reaction mixture was
179-180°C (methanol).!H NMR spectrum §, ppm): washed withwater, driedwith sodium sulfate, the
1.04 s (3H,18-Me), 1.08 3H, 19-Me), 2.05 3H, solvent was evaporated, and the residue was subjected
21-Me), 3.58 m(1H, H%), 3.70 br.s (1H, ¥, 5.35 to chromatography on a column packed with silica
m (1H, H%). 13C NMR spectrum &, ppm): 15.5 q, gel, eluent tolueneethyl acetate, 1:1. We obtained
19.3q, 20.41t 2590, 2751, 29.7d, 31.3t, 31.41t0.77 g (91%) ofisoxazole IV as oily substance.
315t 36.7¢c,37.0t,41.4s,42.1t, 45.5d, 50.3 d!H NMR spectrum § ppm): 0.90 s(3H, 18-Me),
60.5d, 71.0s, 71.5d, 121.0d, 141.1 s, 205.0 s. I®.97 s (3H,19-Me), 1.24 d(6H, CHMe,, J 7 Hz),
spectrum (cmt): 3450, 2950, 2915, 2870, 1705, 1.66 s (3H,21-Me), 3.04 m(1H, CHMe,), 3.48 m
1645, 1450, 1380, 1310. Maspectrum if/2: 331, (1H, H32, 3.52 s (1H, H®%, 5.30 m (1H, H), 6.14 s
312, 296, 294, 262, 253. (1H, H™)

3B,20S-Dihydroxy-16x,17a-epoxy-24-norchol-5- 3B-Acetoxy-20-(isopropylisoxazol-5-yl)-1&,1 7a-
en-22-yne(lll). Into Grignard reagent prepared from epoxypregna-5,20(21)-diene (VI)To a stirredsolu-
0.36 g (15 mmol) of magnesium and 1.4 ml tion of 0.480 g (1 mmol) of steroid alcoholV in
(16 mmol) of ethyl bromide in 40 ml of anhydrous 20 ml of tetrahydrofurane was added 0.3 ml of
tetrahydrofuran 10 min after complete dissolution ofpyridine. The mixture wascooled to -50°C, and
magnesium was passed acetylene for 30 min (the rea6-33 ml (1.84 mmol) of freshly distilled thionyl
tion mixture self-heated to 4C). After cooling the chloride in 5 ml of tetrahydrofuran was add#égereto.
reaction mixture to room temperature a solution ofWithin 1 h the reaction mixture was warmed to room
0.98 g (3mml) of epoxyketondl in 20 ml of tetra- temperature, andhen 100 ml of 5% solution of
hydrofuran was added, and the mixture was stirredodium hydrogen carbonate was added to the reaction
for 2 h at room temperature. Then the reaction mix-mixture. The reaction product was exreacted into
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ethyl acetate, the extract was washed with the solution By this procedure from0.15 g isoxazolylsteroid
of sodium hydrogen carbonate, dried with anhydroud/I was obtained.02 g (14%) of20(21),23-dien-22-
sodium sulfate, and evaporated. The residue wasneVIll and 0.015 g (10%) oénaminoketondX .

subjected to chromatography on a column packed

with silica gel, eluent hexaneethyl acetate, 3:1.
We obtained0.35 g (80%) ofcompoundVI as oily
substance!H NMR spectrum &, ppm): 0.93 s(3H,
18-Me), 1.05 §(3H, 19-Me), 1.30 d(6H, CHMs,, J
7 Hz), 2.03 s (B3HOAC), 3.07 s(1H, CHMe,), 3.54
s (1H, H®), 4.60 m (1H, H), 5.38 m (1H, H),
5.48 s and 6.10 s (2H, 3, 6.27 s (1H, H'). °C
NMR spectrum §., ppm): 16.3 q, 19.9 q, 21.3 t,

22.0q, 22.4q, 27.1 q, 28.0t, 28.3t, 31.3t, 32.2
33.2t,37.4s, 3751, 38.7t,43.1s, 46.2d, 50.9 d
61.6 d, 71.4 s, 74.4 d, 101.5 d, 121.3 t, 122.7 d,

24-Amino-3B-acetoxy-16x, 17a-epoxycholesta-
5,20(21),23-trien-22-one (VIIl) was isolated as oily
substance!H NMR spectrum §, ppm): 0.88 s(3H,
18-Me), 1.02 §3H, 19-Me), 1.20 d(6H, CHMe,, J
7 Hz), 2.04 s (3H,0Ac), 2.40 m(1H, CHMe,),
3.52 s (1H, H%, 4.60 m (1H, H), 5.22 br.s (1H,
NH), 5.38 m (1H, H), 5.48 d and 6.12 d (2H, #,
J 1.5 Hz), 5.56 s (1H, ), 10.05br.s (1H, NH). IR
spectrum (film, cr'): 2980, 2960, 2870, 1745,

'1625, 1540, 1470, 1455, 1370, 1255.

24-Amino-3B-acetoxy-16x, 17a-epoxycholesta-

130.9 s, 140.6 s, 167.9 s, 170.2 s, 171.1 s. IR,23-dien-22-one (IX)was isolated as oily substance.
spectrum (film, cr): 2980, 2950, 2870, 1745, 'H NMR spectrum &, ppm): 0.92 s(3H, 18-Me),
1590, 1480, 1460, 1390, 1380, 1260. Wpectrum 1.02 s (3H, 19-Me), 1.18 d (9H, 21-Me and

[EtOH, A$8,.., nm ()] 250 (6500).

Along the same procedure of application of the
thionyl chloride with traces of hydrogen chloride

was obtained fron0.42 g ofstroid alcoholV 0.18 g
(40%) of dieneVI and 0.23 g (54%) ofL7-chloro-
derivative VII .

3B-Acetoxy-20-(3-isopropylisoxazol-5-yl)-1&,20-
oxy-17B-chloropregna-5-ene (VIl). mp 137#138C
(methanol).*H NMR spectrum §, ppm): 0.55 g3H,
18-Me), 1.00 s(3H, 19-Me), 1.30 d(6H, CHMe,,
J7 Hz), 1.80 s (3H21-Me), 2.03 {3H, OAc), 3.04

CHMe,, J 7 Hz,), 2.04 s (3H,0Ac), 3.52 s(1H,
H1®), 4.60 m (1H, H), 5.04 br.s (1H, NH), 5.38 m
(1H, H%, 5.58 s (1H, H%, 9.80 br.s (1H, NH).
IR spectrum (film, cri): 2980, 2960, 2870, 1735,
1620, 1535, 1470, 1455, 1370, 1255.

By the above procedurgom 0.195 g (0.4mmol)
of compoundVIl was obtained0.151 g (83%) of
isomer mixture of compoun and 0.012 g (6%) of
compound XII .

(17E, Z2)-3B-Acetoxy-16x-hydroxy-20-(3-isoprop-
ylisoxazol-5-yl)pregna-5,17-diene (X)was isolated

m (1H, H®), 3.70 br.s (1H, K, 4.60 s (1H, H), as oily substanceH NMR spectrum §, ppm): 0.98 s
536 m (1H, H), 6.36 s (1H, #). ¥®C NMR and 1.05 s (3H18-Me), 1.02 g3H, 19-Me), 1.30 d
spectrum §:, ppm): 14.4 ¢, 19.1 q, 20.5t, 21.4 g, (6H, CHMe,, J 7 Hz), 2.02 s and 2.04 s (3H,
21.6q,21.7q,26.6q,27.0t,27.7t, 29.6 d, 29.9 dOAc), 2.12 s and 2.14 $3H, 21-Me), 3.04(1H,
3141, 336t 36.75s,36.8t,38.0t, 44.6 s, 46.6 dCHMe,), 4.60 m (1H, H), 4.82 d (1H, H® J5 Hz),
50.0 d, 61.0 d, 67.3 s, 71.1 s, 73.8 d, 102.0 d5.38 m (1H, H), 5.97 s and 6.20 s (1H,H. IR
122.1 d, 139.9 s, 169.3 s, 170.4 s, 173.6 s. IRspectrum (film cml): 3440, 2975, 2960, 2915, 2880,
spectrum (crit): 2980, 2960, 2880, 1745, 1610, 1745, 1680, 1590, 1470, 1460, 1425, 1380, 1245.
1475, 1460, 1380, 1250. Maspectrum i/2): 387, UV spectrum[EtOH, A,.,, NM €)]: 256 (13470).

361, 324, 309, 279, 253. Found, %: C 68.88, 68.57; Tphe isomers of compoundX obtained were

H 7.93, 8.14; Cl 6.94, 6.58, N 2.79.,6H5CINO,.  geparated on a column packed with siligel, eluent
Calculated, %: C69.39; H 7.97; Cl 7.07; N 2.68. 5 engethyl acetate, 5:1. The more polar isomer
Cleavage of 20-isoxazolylsteroidsRaney nickel Xa is of E-confuguration, the less polasne, Xb,
of W-2 grade (100 mg) was saturated with hydrogerpossesse<-configuration.
at stirring in 10 ml ofethanol for 2 h. Then 0.1 mmol  (17g)-3B-Acetoxy-16a-hydroxy-20-(3-iso-
of 20-isoxazolylsteroid in 10 ml of ethanol was nropylisoxazol-5-yl)pregna-5,17-diene  (Xa) was
added. The reaction mixture was stirred at roomspjated as oily substancéH NMR spectrum §,
temperature under hydrogen atmosphere for 3 h. Ajym): 1.05 3H, 18-Me), 1.02 §3H, 19-Me), 1.30
the end of the reaction the catalyst was filte@, 4 (6H, CHMe,, J 7 Hz), 2.04 s (3H,0Ac), 2.14 s
and the solvent was evaporated. The residue wagH 21-Me), 3.05(1H, CHMe,), 4.60 m (1H, H),
purified by chromatography on silica gel (eluentg g2 ¢ (1H, He), J 5 Hz), 5.38 m (1H, H), 6.20 s
toluene-ethyl acetate, 3:1). (1H, H"). IR spectrum (crit): 3440, 2980, 2960,

RUSSIAN JOURNAL OF ORGANIC CHEMISTRY Vol. 37 No. 6 2001



792

LITVINOVSKAYA et al.

2915, 2880, 1745, 1680, 1590, 1470, 1460, 14251.00 s and 1.04 s (3HL8-Me), 1.02 §3H, 19-Me),

1380, 1240.

(172)-3p-Acetoxy-16x-hydroxy-20-(3-isopropyl-
isoxazol-5-yl)pregna-5,17-diene. mp  5861°C
(crystals obtained by grinding with hexané NMR
spectrum §, ppm): 0.98 s(3H, 18-Me), 1.02 3H,
19-Me), 1.30 d(6H, CHMe,, J 7 Hz), 2.04 s (3H,
OAc), 2.12 s(3H, 21-Me), 3.05(1H, CHMe,), 4.60
m (1H, C3H), 4.82 d (1H, 6H®% J 5 Hz), 5.38 m
(1H, C6HP), 5.97 s (1H, H). IR spectrum (cr):

1.27 d and 1.30 d (6H, CHMeJ 7 Hz), 1.87 s and
1.90 s (3H,0Ac), 2.04 s(3H, OAc), 2.12 and 2.15

s (3H, 21-Me), 3.04(1H, CHMe,), 4.60 m (1H,
H3), 5.38 m (1H, H¥), 5.80 d (1H, H% J 5 Hz),
5.98 s and 6.02 s (1H, Y. IR spectrum (film,
cmY): 2975, 2960, 2915, 2880, 1745, 1595, 1580,
1470, 1460, 1425, 1380, 1250.

24-N-acetamido-3B, 16a-diacetoxycholesta-
5,17,23-trien-22-one (XIll) was obtained from the

3440, 2980, 2960, 2915, 2880, 1745, 1680, 1590mixture of the two isomers of 17,23-dien-24-amino-

1470, 1460, 1425, 1380, 1240.

By the above procedurrom 0.07 g ofisoxazole
Xb was obtainedd.035 g (50%) ofcompoundXll .
(17Z)-24-Amino-3p-acetoxy-1@-hydroxycholesta-
5,17,23-trien-22-one  (XIl). mp  165167C
(methanol).*H NMR spectrum §, ppm): 0.92 g3H,
18-Me), 1.04 §3H, 19-Me), 1.20 d(6H, CHMe,, J
7 Hz), 2.03 s (3H21-Me), 2.04 q3H, OAc), 4.42 d
(1H, H*® J 5 Hz), 4.62 m (1H, H), 5.18 s ( 1H,
H?%), 5.38 m (1H, H), 5.24 br. s (1H, K%, 10.08 s
(1H, NH). IR spectrum (crt): 3420, 3200, 2980,

16-0l Xl as a mixture of AY"®%.isomers. Oily
substance!H NMR spectrum &, ppm): 0.97 s and
1.05 s (3H,18-Me), 1.02 g3H, 19-Me), 1.13 d6H,
CHMe,, J 7 Hz), 1.89 s and 1.97 s (3H21-Me),
2.05 s (3H,0Ac), 2.16 s(3H, NAc), 3.92 m (1H,
H?%), 4.62 m (1H, H), 5.38 m (1H, H), 5.50 s and
552 s (1H, H®, 5.72 and 5.86 br.s (1H, 19,
12.54 s (1H,NH). IR spectrum (film cm’): 2975,
2950, 2870, 1745, 1620, 1600, 1530, 1470, 1450,
1380, 1260.

REFERENCES

2960, 2920, 2880, 1740, 1620, 1530, 1480, 1450,

1380, 1260. UVspectrum[EtOH, A, NM E)]:
318 (6700).

Acetylation of secondary steroid alcohols. In
1 ml of pyridine was dissolve@.16 mmol of steroid

alcohol and thereto was added dropwise 0.5 ml of

acetic anhydride. The reaction mixture wakeft
standing for 1820 h, then was treated witvater,
and the reaction products were extracted iatber.
The extract was washed with5% solution of hydro-
chloric acid till neutral, dried with anhydrous

sodiumsulfate, and the solvent was evaporated. The -

residue was dissolved in a little of chloroform and
purified by filtration through a silica gebed. Yields
of acetates 997%.

(20S)-3PB-Acetoxy-20-hydroxy-20-(3-isopropyl-
isoxazol-5-yl)-1@x,17a-epoxypregna-5-ene (V)was
E)repared from alcohdV. mp 185-186°C (methanol).
H NMR spectrum § ppm): 0.90 s(3H, 18-Me),
0.98 s (3H,19-Me), 1.28 d(6H, CHMe,, J 7 Hz),
1.68 s (3H,21-Me), 2.02 H3H, OAc), 3.06 m(1H,
CHMe,), 3.56 s (1H, H%, 4.58 m (1H, H), 5.36
m (1H, H), 6.14 s (1H, H). IR spectrum (KBr,
cm™): 3460, 2980, 2950, 2870, 1745, 1475, 1460
1380, 1260. Masspectrum in/2): 331, 310, 279,
270.

(17E,Z2)-3pB, 160-Diacetoxy-20-(3-isopropylisox-
azol-5-yl)pregna-5,17-diene (Xl)was prepared from
16-hydroxysteroidX as a mixture of two isomers. mp
197-199°C (methanol).!H NMR spectrum &, ppm):
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