
EP 0 378 563 B1 Description The invention involves the chemical
transformation of asteroidal 17-cyanohydrin to a 17a-hydroxy-21- ha-
lo-20-keto steroid intermediate which can readily be converted to
pharmaceutically useful corticoids. 5      17a-Hydroxy-17B-cyanosteroids
(I) are known to those skilled in the art. The transformation of the 17a-
hydroxy-17B-cyanosteroids (I) to 17a-hydroxyprotected-17B-cyanosteroids
(II) is also known to those skilled In the art. The reduction of nitrites
to imines followed by hydrolysis to give aldehydes is well known in organic
chem- istry. US Patent 4,424,159 discloses the transformation of a [err]
steroid to the corresponding steroidal 10   [err]carboxaldehyde using
diisobutylaluminum hydride. However, because the other substituent at C17
was - H, that reaction was much simpler and did not in anyway Indicate that
the reduction of a compound of the for- mula
STEROID-17a-[-O-protected]-17B-[CN} would be operable. The transformation
of ketone-derived, pro- tected cyanohydrins to the corresponding protected
aldehydes with sodium bis(2-methoxyethoxy)aluminum hydride in 57-70% yields
Is reported In Helv. Chim. Acta 61, 1903 (1978), see p 1905. J.A.C.S.
102,1742(1980) 15  reports the reduction of a trimethyisilyl protected
cyanohydrin to the corresponding aldehyde in only 75% yield using 4
equivalents of diisobutylaluminum hydride in toluene at 0[err]. The
transformation of protected steroidal cyanohydrins (II) to the
corresponding protected steroidal aldehydes (III) has not been reported.
The reduction of the 17a-hydroxy protected-17[err]-cyano-steroids (II) of
the present invention surprisingly gives the protected aldehyde (III) in >
90% yield. 20      Protected steroid aldehydes (III) are not known.
Unprotected steroidal 17a-hydroxy-17[err]-carboxaldehydes are known, see
French patents 1,369,325 (err) and 1,369,314 (11-keto), Dutch patent 89,348
(11-keto) and Endocrinol. Japan 4,214 (1957) (11[err]-hydroxy). The
conversion of aldehydes to a-chloroketones via the addition of [err]
followed by treatment with bu- tyllithium was reported in J. Organometal.
Chem., 40, C1 (1972). The yield was only about 60% and the product 25  was
contaminated with 8-15% of [err]chloroaldehydes formed in a competing
rearrangement. The same reaction was reported, Tetrahedron Letters 4117
(1972), using lithium piperidide in place of butyllithium giving yields of
56, 70 and 87% using simple monofunctional ketones, not aldehydes. The
authors did not take into account the yield for the formation of their
substrate from aldehydes and ketones. The conversion of a simple mono-
functional aldehyde to an [err]-bromoketone In 62% yield using [err] was
reported in Bull. Soc. Chim. France 30   1797 (1975). The same authors then
reported, J. Organometal. Chem., 97, 325 (1975), the conversion of a few
more simple carbonyls to a-haloketones using [err]and lithium piperidide.
Yields of the reaction of the carbonyl with [err] ranged from 50-87%
(typically 60-65%) for production of the halohydrin and conversion of these
adducts to a-haloketones in 60-90% yield (typically 70-80%) which gives a
typical overall yield of about 40-60%. Many of these products contained
8-65% a-haloaldehyde, although some reactions provided the a- 35
haloketone selectively. All of these references disclose reactions which
involved the generation of X2CHLi where X is a bromine or chlorine atom by
treating [err] with either a lithium amide base or butyllithium at < -
70[err] Solutions of these reagents are unstable at temperatures above
[err]. The process of the present invention avoids the need to work with
such unstable solutions at such low temperatures. J. Am. Chem. Soc.,
96,3010 (1974) and Bull. Chem. Soc. Japan 50,1588 (1977) report a simple
procedure 40 for the reaction of methylene bromide with aldehydes and
ketones to give the same halohydrin intermediates as described in the above
references. Their procedure required the use of a large excess (2-24
equivalents) 



of [err] and the yield with the aldehyde substrates was only 73-79%. The
process of the present invention uses < 3 equivalents of base, preferably
about 2.8 equivalents, to transform the protected steroidal aldehyde (111)
all the way to the desired protected 21-halo-17a-hydroxy-20-keto steroid
(IV) not just to the halohydrin 45  Intermediate as with the above
references. The conversion of protected 21-halo-17a-hydroxy-20-keto
steroids to the corresponding protected 21-acy- loxy-17a-hydroxy-20-keto
steroids and then to corticoids is well known to those skilled in the art.
Disclosed is a process for the preparation of a protected aldehyde of
formula (III) STEROID[err] 50  where [err] which comprises (1) contacting a
protected cyanohydrin of formula (II) STEROID-[err] where [err] is as
defined above with at least one hydride equivalent of a reducing agent in
the presence of an ether and 55     (2) hydrolyzing the reaction mixture of
step (1). Also disclosed is a process for the preparation of a protected
21-halo steroid of formula (IV) [err] 2    EP 0 378 563 B1 prises  [err]
(1) contacting a protected aldehyde of formula (III) STEROID-[err] 5
where [err] Is as defined above, with a strong base in the presence of a
compound of the formula [err] Is as defined above. Further disclosed is a
protected aldehyde of formula (III) [err]
STEROID-[err] Additionally disclosed is a process for the preparation of a
protected 21-halo steroid of formula (IV) STEROID-[err] [err] prises 15
(1) contacting a protected cyanohydrin of formula (11) STEROID[err] where
[err] is as defined above with at least one hydride equivalent of a
reducing agent in the presence of an ether to produce a protected aldehyde
of formula (III) STEROID-[err] 20      where [err] Is as defined above and
(2) contacting the protected aldehyde of formula (III) with a strong base
in the presence of a compound of the formula [err] Is as defined above. The
steroidal cyanohydrins (I) are known to those skilled In the art or can be
readily be prepared by methods 



known to those skilled in the artfrom known steroid starting materials. The
steroid A-, B- and C- rings are known 25 to those skilled in the art
include the usual steroidal nucleus. More particularly, they include the
A-, B- and C- rings set forth in CHART B. First, the A-ring C3 ketone of
the cyanohydrins (I) is protected as is known to those skilled In the art,
for example, as the alkyl [err] dienolether, [err] -ketal or enamine. Next,
the 17a-hydroxy group of the cyanohydrin is protected as is known to those
skilled in the art. Suitable protecting groups Include silyl ethers,
acetals, or 30    readily removed ethers. The silyl ether Is the preferred
protecting group but any group which remains on and protects
the[err]hydroxyl group during the reaction and is readily removable at the
end of the process Is ac- ceptable. Preferred is the trimethylsiyl ether.
The protected cyanohydrin (II) is transformed to the corresponding
protected aldehyde (III) by reaction with at least one hydride equivalent
of a reducing agent Suitable reducing agents are aluminum hydrides. These
35 include diisobutylaluminum hydride, lithium aluminum hydride, sodium
bis-(2-methoxyethoxy)aluminum hy- dride and lithium tri-tertbutoxyaluminum
hydride. Preferred is diisobutylaluminum hydride. At least 1 hydride
equivalent of reducing agent Is necessary. Preferred is 12 - 2.0
equivalents, more preferred is 1.4-1.5 equiv- alents. The term "hydride
equivalent" Is used since one molarequivalentof some of the above reducing
agents contain more than one hydride equivalent. The reaction is performed
in any organic solvent compatible with 40 the reducing agent, however some
ether must be present The quantity of ether may range from about 0.1% to
100%. Ethers include THF, ether and methyl t-butyl etherand mixtures
thereof. Suitable co-solvents include the above ethers and toluene,
methylene chloride and mixtures thereof. It is preferred that at least 0.1
% ether be present, more preferably at least 0.5 %, still more preferably
at least 5 % ether. The amountof ether depends on the particular ether, the
particular reducing agent, the particular protected cyanohydrin (II) etc.
Preferred 45  is methyl t-butyl ether containing about 10% THF (v/v).
Temperature is not critical and the process can be per- formed from about
-80 to about 80[err], preferably about [err] to about 0. Any order of
addition is operable, the reducing agent can be added to the steroid or the
steroid to the reducing agent. Following contacting the pro- tected
cyanohydrin (II) with at least one hydride equivalent of the reducing agent
in the presence of an ether, the reaction mixture is hydrolyzed. It is
preferred to perform the hydrolysis with aqueous acid. It is preferred 50
that the acid be a carboxylic acid, it Is preferred that the carboxylic
acid be acetic acid. The protected aldehyde (111) can be isolated by means
known to those skilled in the art or can be carried on through to the next
step without isolation; it is preferred that the protected aldehyde (III)
be carried on without isolation. For the protected aldehyde (III) it is
preferred that [err] is trimethylsilyl. It is preferred that the pro-
tected aldehyde (III) A-ring have 55        [err]where one of [err] is -H
and the other taken together with one of [err] forms a second bond between
C5 and C6, R10-2 is [err] and the other of R5-1 and R5-2 taken together are
[err] 3    EP 0 378 563 B1 is optionally substituted with 1 [err] alkyl;
(A-II) [err] is [err] where one [err] is -H and the 



other taken together with one of [err] forms a second bond between [err]
and the other of [err]taken together are [err] where [err] taken 5
together are [err] where n1 is 2 or 3. It is preferred that the protected
al- dehyde (III) C-ring have [err] where [err] are both -H. It is preferred
that the protected aldehyde (III) D-ring have [err] are both -H. The
preferred protected aldehydes (111) are selected from the group consisting
of 10
3,17a-dihydroxyandrosta-3,5,9(11)-triene-17[err]-carboxaldehyde 3-methyl
17-trimethylsilyloxy diether,
3,3,17a-trihydroxyandrost-5-ene-17[err]carboxaldehyde 3,3-ethylene ketal
17-trimethylsilyloxy ether,
3,3,17a-trihydroxyandrosta-5,9(11)-diene-17[err]-carboxaldehyde
3,3-ethylene ketal 17-trimethylsilyloxy ether. The protected aldehyde (III)
is transformed to the corresponding protected 21-halo steroid (IV) by
contact- 15    ing with a strong base in the presence of [err] where [err]
is -Br or [err]. Strong bases are amide bases of the formula Metal-N-[err]
where Metal is lithium, sodium, potassium and magnesium and R1 is [err]
alkyl, [err] where [err] is C1-C6 alkyl. It is preferred that the amide is
selected from the group consisting of lithium diisopropylamide, lithium
diethylamide, lithium piperidide and lithium dicyclohexylamide. The
preferred base is lithium dilsopropylamide. It Is preferred that the
halogenated agent be methylene bromide. About 2.5 to 3, preferably 2.8,
equivalents of strong base are utilized. One equivalent per equivalent of
[err] is needed plus 1.8 equivalents for the transformation of the
halohydrin intermediate to the 21-halo ketone. Slightly greater than 1
equivalent of halogenated agent is required, preferably 1.05 equivalents.
The reaction is performed in an etheral solvent with or without a
hydrocarbon co-solvent. Preferred is about 50 % hydrocarbon with about 50 %
ether, preferably hexane/THF (111). Temperature is not critical, about -100
to about 0 is operable, pre- 25 ferred is about -40 to about -30. The order
of addition of reactants is not critical so long as the base is added last.
The protected 21-halo steroid (IV) is then transformed to the corresponding
protected 21-ester (V) by means known to those skilled in the art, see
Organic Reactions in Steroid Chemistry, Vol II, Fried and Edwards, Van
Nostrand editor, Reinhold Co, N.Y., 1972, p 217-227. 30      The protected
21-ester (V) is transformed to the corresponding corticoid (VI) by means
known to those skilled in the art. The protection of the steroid A-ring is
necessary during the transformation of the protected cyanohydrin (11) to
the protected aldehyde (III) and then for the protected aldehyde (III) to
the 21-halo steroid (IV). While it is not necessary, in a number of cases
it Is desirable to leave the C3 protecting group on after the protected
21-halo steroid (IV) is obtained. When desired the protecting groups are
removed by means known to those skilled in the art. Hence, the nature of
the steroid nucleus does not change during the reaction. In the present
invention all process chemistry changes take place in the side chain
attached to C17. Therefore, for simplicity the traditional 4 ring steroid
nucleus in the present process has been defined in CHART B and identified
as "STEROID". 40 DEFINITIONS AND CONVENTIONS The definitions and
explanations below are forthe terms as used throughoutthis entire document
including both the specification and the claims. 45 I. CONVENTIONS FOR
FORMULAS AND DEFINITIONS OF VARIABLES 



The chemical formulas representing various compounds or molecular fragments
in the specification and claims may contain variable substituents in
addition to expressly defined structural features. These variable 50
substituents are identified bya letterora letter followed by a numerical
subscript, for example, [err] or [err] where "j" is an Integer. These
variable substituents are either monovalent or bivalent, that is, they
represent a group attached to the formula by one or two chemical bonds. For
example, a group [err] would represent a bivalent variable if attached to
the formula [err] Groups [err] would represent monovalent variable sub-
stituents if attached to the formula [err] When chemical formulas are drawn
In a linear fashion, 55  such as those above, variable substituents
contained in parentheses are bonded to the atom immediately to the left of
the variable substituent enclosed in parenthesis. When two or more
consecutive variable substituents are enclosed in parentheses, each of the
consecutive variable substituents is bonded to the immediately pre- ceding
atom to the left which is not enclosed in parentheses. Thus, in the formula
above, both Rj and Rj are 4    EP 0 378 563 B1 bonded to the preceding
carbon atom. Also, for any molecule with an established system of carbon
atom num- bering, such as steroids, these carbon atoms are designated as
[err], where "j" is the integer corresponding to the carbon atom number.
For example, C6 represents the 6 position or carbon atom number In the
steroid nu- cleus as traditionally designated by those skilled in the art
of steroid chemistry. Likewise the term [err] repre- 5    sents a variable
substituent (either monovalent or bivalent) at the C6 position. Chemical
formulas or portions thereof drawn in a linearfashion represent atoms In a
linear chain. The sym- bol [err] in general represents a bond between two
atoms in the chain. Thus [err] represents a 2-substituted-1-methoxypropane
compound. In a similar fashion, the symbol "=" represents a double bond,
e.g., [err]and the symbol [err] represents a triple bond, e.g.,  Carbonyl
10    groups are represented in eitherone oftwo ways: -CO- or-C(=O)-, with
the former being preferred for simplicity. Chemical formulas of cyclic
(ring) compounds or molecular fragments can be represented in a linearfash-
ion. Thus, the compound 4-chloro-2-methylpyridine can be represented in
linear fashion by N*=C(err)- CH=CCI-CH=C*H with the convention that the
atoms marked with an asterisk (*) are bonded to each other re- sulting in
the formation of a ring. Likewise, the cyclic molecular fragment,
4-(ethy)-1-piperazinyl can be rep- 15  resented by [err] A cyclic (ring)
structure for any compound herein defines an orientation with respect to
the plane of the ring for substituents attached to each carbon atom of the
cyclic compound. In formulas depicting such com- pounds, a substituent
attached to a carbon atom below the plane of the ring is identified as
being in the alpha (a) configuration and is Indicated by a broken, dashed
or dotted line attachment to the carbon atom, i.e., by 20  the symbol "- -
-" or *.... * The corresponding substituent attached above the plane of the
ring is identified as being In the beta (err) configuration. When a
variable substituent is bivalent, the valences may be taken together or
separately or both in the definition of the variable. For example, a
variable R1 attached to a carbon atom as -C(=R1)- might be bivalent and be
defined as oxo or keto (thus forming a carbonyl group (-CO-) or as two
separately attached monovalent 25  variable substituents [err] When a
bivalent variable, Ri. is defined to consist of two monovalent 



variable substituents, the convention used to define the bivalent variable
is of the forms [err] or some variant thereof. In such a case both [err]
are attached to the carbon atom to yield [err] [err] For example, when the
bivalent variable [err] defined to consist of two monovalent variable sub-
stituents, two monovalent variable substituents are [err] etc, yielding
[err] 30    [err] etc. Likewise, for the bivalentvariable [err] two
monovalentvariable substituents are [err] For a ring substituent forwhich
separate a and [err] orientations do not exist (e.g. due to the presence of
a carbon carbon double bond in the ring), and for a substituent bonded to a
carbon atom which is not part of a ring the above convention Is still used,
but the a and B designations are omitted. Just as a bivalent variable may
be defined as two separate monovalent variable substituents, two separate
35  monovalent variable substituents may be defined to be taken together to
form a bivalent variable. Forexample, in the formula [err] define
arbitrarily a first and second carbon atom, respectively) Ri and [err] may
be defined to be taken together to form (1) a second bond between C1 and C2
or (2) a bivalent group such as oxa (-O-) and the formula thereby describes
an epoxide. When [err] are taken together to form a more complex entity,
such as the group -X-Y-, then the orientation of the entity is such that C1
in the 40  above formula is bonded to X and C2 is bonded to Y. Thus, by
convention the designation [err] are taken together to form[err]..." means
a lactone in which the carbonyl is bonded to C2. However, when designated
"... [err] are taken together to form [err] the convention means a lactone
in which the carbonyl is bonded to C1. The carbon atom content of variable
substituents is indicated in one of two ways. The first method uses a 45
prefix to the entire name of the variable such as [err] where both "1" and
"4" are integers representing the minimum and maximum number of carbon
atoms in the variable. The prefix is separated from the variable by a
space. For example, [err]alkyl" represents alkyl of 1 through 4 carbon
atoms, (including isomeric forms thereof unless an express indication to
the contrary is given). Whenever this single prefix is given, the prefix
indicates the entire carbon atom content of the variable being defined.
Thus C2-C4 alkoxycarbonyl describes 50    a group [err] where n is zero,
one or 2. By the second method the carbon atom content of only each portion
of the definition is indicated separately by enclosing the "Ci-Cj"
designation in parentheses and placing It immediately (no intervening
space) before the portion of the definition being defined. By this optional
convention (C1-C3)alkoxycarbonyl has the same meaning as C2-C4
alkoxycarbonyl because the "C1-C3" refers only to the carbon atom content
of the alkoxy group. Similarly while both C2-C6 alkoxyalkyl and (C1-C3)al-
55  koxy(C1-C3)alkyl define alkoxyalkyl groups containing from 2 to 6
carbon atoms, the two definitions differ since the former definition allows
either the alkoxy or alkyl portion alone to contain 4 or 5 carbon atoms
while the latter definition limits either of these groups to 3 carbon
atoms. 5    EP 0 378 563 B1 When the claims contain a fairly complex
(cyclic) substituent, at the end of the phrase naming/designating that
particular substituent will be a notation In (parentheses) which will
correspond to the same name/designation in one of the CHARTS which will
also set forth the chemical structural formula of that par- ticular
substituent. 



5 11. DEFINITIONS STEROID refers to the steroid nucleus as set forth in
CHARTS A, B and C. All temperatures are in degrees Centigrade. 10      TLC
refers to thin-layer chromatography. HPLC refers to high pressure liquid
chromatography. THF refers to tetrahydrofuran. LDA refers to lithium
diisopropylamide. Saline refers to an aqueous saturated sodium chloride
solution. 15      NMR refers to nuclear (proton) magnetic resonance
spectroscopy, chemical shifts are reported in ppm (err) downfield from
tetramethylsilane. [err] refers to phenyl (err). Ether refers to diethyl
ether. When solvent pairs are used, the ratios of solvents used are
volume/volume (v/v). 20      Androstenedione refers to
androst-4-ene-3,17-dione. EXAMPLES Without further elaboration, it is
believed that one skilled in the art can, using the preceding description,
25  practice the present Invention to its fullest extent. The following
detailed examples describe how to prepare the various compounds and/or
perform the various processes of the invention and are to be construed as
merely illustrative, and not limitations of the preceding disclosure in any
way whatsoever. Those skilled in the art will promptly recognize
appropriate variations from the procedures both as to reactants and as to
reaction condi- tions and techniques. 30 EXAMPLE 1
3,17[err]-Dihydroxyandrosta-3,5,9(11)-triene-17[err]-carbox aldehyde
3-methyl 17-trimethylsilyloxy diether (III) 35
17[err]-Cyano-3,17[err]-dihydroxyandrosta-3,5,9(11)-triene 3-methyl
17-trimethylsilyloxy diether (II, 17.46 g) is dissolved in methyl t-butyl
ether (50 ml) and THF (5.7 ml). The resulting solution is cooled to -28.
Diisobuty- laluminum hydride (12.6 ml) is dissolved in methyl t-butyl ether
(26.6 ml) and this solution is cooled to -30 be- fore being added dropwise
to the steroid mixture. The addition is done over 35 min and the reaction
temperature is maintained between -25 and -30[err]. Following the addition,
the mixture is allowed to warm to 0[err] slowly over 40  2.5 hr at which
time the reaction Is complete as measured by TLC. Methanol (5.5 ml) is
added dropwise while maintaining the temperature between 0 and 10. After
stirring, the resulting cloudy mixture for 10 min a solution of aqueous
acetic acid (50%, 66 ml) is slowly added while maintaining the temperature
below 25[err]. After stirring the resulting two-phase mixture at 25[err]
for 0.5 hr, toluene (70 ml) Is added and the mixture is distilled under
vacuum at 30[err] until 50 ml of distillate are collected. The two 45
phases are separated and the aqueous fraction is extracted with toluene (2
x 15 ml). The combined organic phases are washed twice with water (20 ml),
then with saturated sodium bicarbonate (20 ml), then with water again (20
ml), and then finally with saline (20 ml). After drying over anhydrous
magnesium sulfate (1 g) and silica gel (5 g), the mixture is filtered and
the solvent is removed under reduced pressure to give an oily residue. TLC
and HPLC indicate that the product is >95% pure. 50      The product is
crystallized by dissolving it in a minimum of ethyl acetate and adding
methanol until it be- 



comes cloudy. After gentle heating and then cooling to 25[err] seed
crystals are added and the mixture is then left at -15[err] for 15 hr.
Filtration gives a solid which is crystallized to give the title compound,
mp = 90-92[err] A second crop can be obtained following silica gel
chromatography of the mother liquor eluting with hex- ane/acetone (98/2),
NMR (err) 0.1, 0.65, 1.15, 3.6, 5.2, 5.3, 5.5 and 9.65 [err] 55 6    EP 0
378 563 B1 EXAMPLE 2 21-Bromo-17a-hydroxypregna-4,9(11)-diene-3,20-dione
17-trimethylsilyloxy ether (IV) 5
3,17a-Dihydroxyandrosta-3,5,9(11)-triene-17[err]carboxaldehyde 3-methyl
17-trimethylsilyloxy diether (III EXAMPLE 1, 1.18 g) Is dissolved in THF
(1.2 m) and hexane (2.3 ml) is added. Afterdegassing with nitrogen, the
solution is cooled to -35[err]]and methylene bromide (0.22 ml) is added. A
solution of lithium diisopropylamide in THF/hexane (1M, ~2:1) is then added
dropwise over 10 min maintaining the temperature between -30 and -35. The
resulting mixture is then stirred for 1/2 hr during which time the
temperature Is allowed to climb to - 10  10. The mixture is then
transferred to a flask containing hydrochloric acid (3N, 7 ml) and
methylene chloride (3 ml) which is previously cooled to-20.A10[err]therm is
observed during this addition. The resulting mixture is then allowed to
warm up to 20-25[err]ter a total hydrolysis time of 1.5 hr methylene
chloride (30 ml) is added and the two layers are separated. The aqueous
phase is extracted with methylene chloride (5 ml) and the com- bined
organic fractions are washed successivelywith water (10 ml), sodium
bicarbonate (10%, 10 ml) and saline 15  (10 ml). After drying over
anhydrous magnesium sulfate (-1 g) and filtering through a short column of
silica gel (-5 g, eluting with about 10 ml methylene chloride), the solvent
Is removed to give the title compound, mp = 155-156, NMR (err) 0.15,
0.55,1.35,4.1,4.3, 5.6 and 5.75 [err] EXAMPLE 3 20
3,3,17a-Trihydroxyandrost-5-ene-17[err]-carboxaldehyde 3,3-ethylene ketal
17-trimethylsilyloxy ether (III) Following the general procedure of EXAMPLE
1 and making non-critical variations but starting with 17[err]
cyano-3,3,17a-trihydroxyandrost-5-ene 3,3-ethylene ketal
17-trimethylsilyloxy ether (II) the title compound is 25  obtained, mp =
128-134[err] EXAMPLE 4 21-Bromo-17a-hydroxypregn-4-ene-3,20-dione 17-tri
methylsilyloxy ether (IV) 30 Following the general procedure of EXAMPLE 2
and making non-critical variations but starting with
3,3,17a-trihydroxyandrost-5-ene-17[err]-carboxaldehyde 3,3-ethylene ketal
17-trimethylsilyloxy ether (III, EXAM- PLE 3) the title compound is
obtained, NMR (err) 0.15,0.6,1.15,4.1,4.3 and 5.75[err] TLC (methylene
chlor- ide/methanol, 9812) Rf = 0.64; TLC (methylene chloride/acetone,
95/5) Rf = 0.68. 35 EXAMPLE 5
3,3,17a-Trihydroxyandrosta-5,9(11)-diene-17[err]carboxaldehyde 3,3-ethylene
ketal 17-trimethylsilyloxy ether 



(III) 40 Following the general procedure of EXAMPLE 1 and making
non-critical variations but starting with 17[err]
cyano-3,3,17a-trihydroxyandrosta-5,9(11)-diene 3,3-ethylene ketal
17-trimethylsilyloxy ether (II) the title com- pound is obtained, mp =
131-134. 45   EXAMPLE 6 21-Bromo-17a-hydroxypregna-4,9(11)-diene-3,20-dione
17-trimethylsilyloxy ether (IV) Following the general procedure of EXAMPLE
2 and making non-critical variations but starting with 50
3,3,17a-trihydroxyandrosta-5,9(11)-diene-17[err]-carboxaldehyde
3,3-ethylene ketal 17-trimethylsilyloxy ether (111, EXAMPLE 5) the tide
compound is obtained. 55 7    * EP  0 378 563 B1 5 [err] CN . OH 15 CN 25
CHO 40                                        OR 55    EP 0 378 563 B1
CHART A - Continued 5 [err] [err] 56    EP 0 378 563 B1 CHART B 15
[err] 



where: (A-I) R5 is[err] is [err]where one of [err] and [err] is -H, -F,
-Cl, -Br, [err] and the other taken together with one of [err] forms a
second bond between C5 and C6, [err] is 20    [err] and the other of [err]
taken together are [err] where [err] is [err] alkyloxy, -O-[err] where
[err] is optionally substituted with 1 [err] alkyl or [err] where [err] is
alkyl, [err] is C1-3 alkyl or [err] where the [err] and [err] may be
cyclized to form a heterocyclic ring selected from the group consisting of
pyrollidine, piperidine, morpholine, piperazine; [err]  (A-11) [err] is
[err] is [err] and [err]  where one of [err] is -H, -F, -Cl, [err]  and the
other taken together with one of [err] forms a second bond between [err] is
[err] and the other of [err] taken together are [err] where one of [err] is
-H and the other of [err]  and [err] is -OH or [err] where [err]  is [err]
alkyl, [err] [err] where [err] and [err] and [err] and where [err] taken
together are [err] 30    [err] where n1 is 2 or 3; (C-I) [err]whereone of
[err] and [err] taken togetherwith [err] to form a second bond between C9
and C11 and the other of R11-1 and R11-2 is -H; (C-II) [err] is [err] where
[err] is taken together with [err] to form a [err]-epoxide between C9 and
C11; 35 CHART B - Continued (C-III) [err] is -H and R11 is [err] where n2
is 2 or3, [err] where one of [err] and R11-4 is -H and the other of R11-3
and R11-4 is -H, -OH or [err] where R11-5 is C1-C6 alkyl, - 40    [err]
CHART C The six partial structural formulas of CHART A can be represented
by 45 50
(VII) 55 where [err] where one of [err] is -H and the other of [err] -H,
-CH3 or -OH; where for the cyanohydrin (I) R17 is [err] 10    *   C   L   M
S   * EP 0 378 563 B1 for the protected cyanohydrin (II) R17 Is [err] for
the protected aldehyde (III) [err] for the protected 21-halo steroid
(IV)[err] for the protected 21-ester (V) R17 Is [err] for the corticoid
(VI) [err] 15 STEROID- [err] 



20 [err] 35 [err] STEROID refers to the steroid nucleus as set forth in
CHARTS A, B and C. 50 Claims 1. A process for the preparation of a
protected aldehyde of formula (III) 55    EP 0 378 563 B1 for the protected
cyanohydrin (II) R17 Is [err] for the protected aldehyde (Ill) R17 is [err]
for the protected 21-halo steroid (IV) [err] for the protected 21-ester (V)
[err] 5        for the corticoid (VI) [err] CHART D [err] 15 [err] 20 25
[err] 30 [err] 35 [err] 40 [err] STEROID refers to the steroid nucleus as
set forth in CHARTS A, B and C. 50  Claims 1. A process for the preparation
of a protectd aldehyde of formula (Ill) 55 11 [err]    EP 0 378 563 B1 CHO
[err] 



10 [err] 25         where R16 and R17-1 are as defined above with at least
one hydride equivalent of a reducing agent in the presence of an ether and
(2) hydrolyzing the reaction mixture of step (1). 2. A process according to
claim 1 where the reducing agent is an aluminum hydride. 30 3. A process
according to claim 1 where the reducing agent is selected from
diisobutylaluminium hydride, lithium aluminium hydride, sodium bis
(2-methoxyethoxy) aluminium hydride and lithium tri-terbutoxyalu- minium
hydride. 35  4. A process according to claim 1, where the reducing agent is
diisobutylaluminium hydride. 5. A process according to any preceding claim,
where 1.2 to 2.0 equivalents of reducint agent are used. 6. A process
according to any preceding claim, where the ether is selected from
tetrahydrofuran, ether, methyl t-butyl ether and mixtures thereof. 40 7.  A
process according to any preceding, where the hydrolysis is performed with
aqueous acid. 8.  A process according to claim 7, where the acid is a
carboxylic acid. 45  9.  A process for the preparation of a protected
21-halo steroid of formula (IV) [err] 55 where [err] are as defined in
claim 1; and 12 [err]    EP 0 378 563 B1 [err] is Cl or Br, which comprises
contacting a protected aidehyde of formula III as defined in claim 1 with
an amide of the formula Metal-N-[err] where Metal is lithium, sodium,
potassium or magnesium and [err] alkyl or [err] where R2 is [err] alkyl, in
the presence of a compound of the formula [err]where 5        [err] is as
defined above. 10. A process according to claim 9, where the amide is
selected from lithium diisopropylamide, lithium diethy- lamide, lithium
piperidi and lithium dicyclohexylamide. 10  11. A process according to
claim 9, where the amide Is lithium diisopropylamide. 12. A proces
according to any of claims 9 to 11, where <3 equivalents of the strong base
are used. 13. A process according to any of claims 9 to 12, where R21-1 is
Br. 14.A process according to any of claims 9 to 13, which comprise the
prior step of preparing the protected aldehyde (III) by a process according
to any of claims 1 to 8. 15. A protected aldehyde of the formula [err] 



where [err] are as defined in claim 1; (A-I) R5 Is [err] where one of [err]
is H, F, 35       [err] and the other taken together with one of [err]
forms a second bond between C5 and [err] and the other of [err] taken
together are [err]  -CH=CH- C(err)=CH- where [err] alkyloxy, [err] where
[err]is optionally substituted with one C1-C4 alkyl or - [err] where
[err]is C1-C3 alkyl and [err]  is [err] alkyl or [err], or where the [err]
are cyclised to form a heterocyclic ring selected from pyrrolidine,
piperidine, morpholine and piperazine; or 40            (A-II) R5 is [err]
where one of [err] is H, F, Cl, Br or [err] and the other taken together
with one of [err] forms a second bond between C5 and C6, and R10-3 and the
other of [err]  taken together are [err] where one of [err] is H and the
other is OH or OR [err] where [err] taken together are [err] 45
[err] where n1 is 2 or 3; and [err] taken together with R9 forms a second
bond between [err] and the other of [err] (C-II) [err]is taken together
with R9 to form a [err]-epoxide between C9 and C11; or 50            [err]
[err] is H and the other is H, OH or [err] [err] 16. A protected aldehyde
according to claim 15, where [err] is trimethylsilyl. 55 17. A protected
aldehyde according to claim 15 or claim 16, where (A-I) said one of [err]is
H and [err] and said other of [err] taken together are - 13    EP 0 378 563
B1 [err] 5 18. A protected aldehyde according to any of claims 15 to 17,
where [err] 19. A protected aldehyde according to any of claims 15 to 18,
where [err] H:H. 20. A protected aldehyde according to claim 15, which is
10           3,17a-dihydoxyandrosta-3,5,9(11)-triene-17[err]-carboxaldehyde
3-methyl 17-trimethylsilyloxy diether,
3,3,17a-trihydroxyandrost-5-ene-17[err]-carboxaldehyde 3,3-ethylene ketal
17-trimethylsilyloxy ether, or
3,3,17a-trihydroxyandrosta-5,9(11)-diene-17[err]-carboxaldehyde
3,3-ethylene ketal 17-trimethylsily- loxy ether. 15  21. A process
according to any of claims 1 to 14, wherein the protected aldehyde (III) is
as defined in any of claims 15 to 20. Patentanspriche 1. Verfahren zur
Herstellung elnes gesch~tzten Aidehyds der Formel (Ill) 



CHO R16 30 worin bedeuten: R1 a-R111-fR14 2, wofin einer der Rests R1.1 und
R1...2 fOr -H und der andere der Reste R1>1 und R12 for -H. -CH3 oder -OH
steht, R17.1 -Si-(R7 2)2(R174), worin R172 und R174 fOr C1-C4 Alkyl oder
stshen, dadurch gekennzeichnet, da6 man (1) ein geschutztes Cyanhydrin der
Formal (11) 40 CH | *OR 7 45                                     1R16
() 50        worin R16 und R17.1 die zuvor angegebene Bedeutung besitzen,
in Gegenwart eines Ethers mit mindestens elnem Hydridaquivalent eines
Reduktionsmittels in Berdh- rung bringt und (2) das Reaktionsgemisch aus
Stufe (1) hydrolyslert. 55  2. Verfahren nach Anspruch 1, dadurch
gekennzeichnet, daR das Reduktionsmittel aus elnem Aluminium- hydrid
besteht 3. Verfahren nach Anspruch 1, dadurch gekennzeichnet, da6 das
Reduktonsmfltel aus Diisobutylalumini- 14 I 1111! 1111111I1111 111111    EP
0 378 563 B1 umhydrid, Lthiumaluminiumhydrid,
Natrium-bis-(2-methoxyethoxy)-aluminiumhydrid und Uthium-tri-tert.-
butoxyaluminiumhydrid ausgewahit Lt 4. Verfahren nach Anspruch 1, dadurch
gekennzeichnet, dalB das Reduktionsmittel aus Dilsobutylalumini- 6
umhydrid besteht. 5. Verfahren nach elnem der vorhergehenden Ansprfche,
dadurch gekennzelchnet, daB 1,2 bis 2,0 Aqui- valente Reduktionsmittel
verwendet werden. 6. Verfahren nach einem der vorhergehenden Anspriche,
dadurch gekennzebchnet, daBt der Ether aus Te- trahydrofuran, Ether,
Methyl-tert.-butyiether und Mischungen derseiben ausgewahit !st 7.
Verfahren nach elnem der vorhergehenden Ansprfiche, dadurch gekennzebchnet,
daB die Hydrolyse mit einer wAlPgen Saure durchgefflhrt wird. 18  8.
Verfahren nach Anspruch 7, dadurch gekennzeichnet, daB die SAure aus einer
Carbonsaure besteht. 9. Verfahren zur Herstellung elnes geschfltzten
21-Halogeristeroids der Formdl (IV) 20                              - 2? .i
=0 *0171 



25         t      <    Ri6                      ~~~~~~~~~~~(IV) 28
16 30      worin R16 und R117.1 die in Anspruch 1 angegebene Bedeutung
besitzen und R1211 fMr Ci oder Br steht, dadurch gekennzeichnet, daB man
elnen gesch(Itzten Aidehyd der Formel (III) gemaB Anspruch I mit ei- nem
Amid der Formel Metall-N(R)2, worin Metall fir Lithium, Natrium, Kallium
oder Magnesium steht, und R1=H, C14 Alkyl odor -Si(R2W  mit R2 gleich C-C6
Alkyl, in Gegenwart elner Verbindung der Formel 35      CH2(R2,.1)2, worin
R21.1 die zuvor angegebene Bedeutung besitzt, In Bercihrung bfingt. 10.
Verfahren nach Anspruch 9, dadurch gekennzeichnet, daB das Amid aus
Llthlumdiisopropylamid, Lithi- umdiethylamid, Uthiumpiperidid und
Lithflumdicyclohexylamid ausgewAhit bt. 40  11. Verfahren nach Anspruch 9,
dadurch gekennzeichnet, daB das Amid aus Lithiumdiisopropylamid besteht.
12. Verfahren nach elnem derAnsprOche 9 bis 11, dadurch gekennzeichnet, dsa
<3 Aquivalente der starken Base verwendet werden. 46  13. Verfahren nach
einem der AnsprOche 9 bis 12, dadurch gekennzelchnet, daS R21-. fur Br
stsht. 14. Verfahren nach einem der Ansprfilche 9 bis 13, dadurch
gekennzelchnet, daB ihm die Herstellung des ge- schutzten Aidehyds (III)
nach einem Verfahren gemAS der Ansprflche I bis 8 vorgeschaltet ist. 15.
Geschutzter Aldehyd der Formel: 50 55 15 1 111111111111 1|| l11 11111111
EP O 378 563 1 CHO R10 Rg~~~~ 10 10                     R  R 6 worin R1e
und R17_1 die in Anspruch 1 angegebene Bedeutung besitzen; 15
(A-I) R6 = R1 :R&  Rs = R*-, und R10 = a-R1i1: P-CI3, worin iner der Reste
R-, und RFt  H, F, Ca, Br oder CH3 bedeutet und der andere zusammen mit
elnem der Rests R> und R2 esine zweite Bin- dung zwlschen C5 und CB bildet
und R1io1 und der andere der Reste R5 1 und RS- zusammengenommen fir
-CHrCH2-C(R3(11)=CH odor -CH=CH-C(R31)=CH- mit Rs,1 gleich Cl-Ce Alkyloxy,
-0-#, wonn 4 gege- benenfalls mit einem C1-C4 Aikyl substitulert lst, odor
-N(R8 J(Ri..) mit R.2 gleich C-C3 Aikyli und R.4 gleich Cl-Cs Alkyl oder #
odor worin die Rest. R.2 und RFt unter Bildung eines heterocyclischen Rings
aus der Gruppe Pyrrolidin, Piperidin, Morpholin und Piperazin cyclislert
sind, stehen odor (A-Il) Rs = R64R Rs = R":.R und R10 = a-R1104 p-CH8,
worin einer der Reste R64 und Rs-4 



H, F. Ci, Br oder CH3 bedeutet und der andere zusammen mit einem der Reste
R&43 und R& sine zweite 25      Bindung zwischen C6 und Co bidet, und R10 8
und der andere der Reste R,3 und R 4zusammengenom- men
-CHrCH2-C(z-R"s(pO-R.4)-CHT, worin elner der Rest. R34 und R3 H darstelit
und der andere OH oder OR34 mit R4 gleich C1-Ce Alkyl, -CHz* oder
-Si(R3)2(R34), mit R1 7 und R34 gleich C1 ,oder 4, odor R.4 und R3.
zusammen -O-CHrC(CH3)x-CHrO- odor -O-(CH2),1-O- mit N, = 2 oder 3 bedeuten
und 30            (C-I) R11 = R_11.:R,112, worin siner der Rests R1,-, und
R114 zusammen mit R esine zweite Bindung zwischen C9 und C11 bildet und der
andere der Rests RI,-, und R112 H bedeutet; (C-Il) RI, = a-H:p-O-, worin
p-O zusammen mit R sin p-Epoxid zwischen Ce und C11 bildet; oder (C-Ill) R9
= H und RI, = -O-CHrC(CH3)2-CH2-O-, -O-(CH;2)-O- mit N2 = 2 oder 3, oder
a-R114 f- R114, worin elner der Rests R11_3und R11^4 fr H steht und der
andere H, OH, oder OR114 mit R114 gleich C1-CB Alkyl, -CHr- odor
-Si-(R114)2(R11_7), worin R11- und R11_7 fr C1 .oder $ stehen, bedeutet.
16. Geschtzter Aldehyd nach Anspruch 15, worin R17.1 for Trimethylsilyl
steht. 17. Geschfktzter Aldehyd nach Anspruch 15 odor Anspruch 16, worin
(A-I) elner der Rest. Re1 und R.2fir H steht und R1i1 und der andero der
Rests R6 1 und R&4-zusammen fMr -CH2-CH2-C(R3 i)=CH- mit R,-1 gleich C1-Ce
Alkyloxy odor -O-, wobei 4 gogebenenfalis mit einem C1-C4 Alkyl
substituiert ist, oder (A-Il) der sine der Rest. R.4 und R.4 for H steht
und R3 und Rw zusammengefalIt sind. 45   18. Geschfltzter Aldehyd nach
sinem der Ansprflche 15 bis 17, worin RF  = R11.1:R112 oder H:H. 19.
Geschftzter Aldehyd nach einem der Ansprflche 15 bis 18, worin R1e = H:H.
20. Geschuiker Aldehyd nach Anspruch 15, namlich 3,1
7c-Dlhydroxyandrosta-3,4,9(11)-trlen-17p-carboxaldehyd-3-mothyl-1
7-tfimethylsilyloxydlethe 50      r, 3,3,1
7i-Trihydroxyandrost-5-en-17p-carboxaldehyd-3,3-ethylenkstal-17-trimethylsi
lyloxyether oder 3,3,1
7a-Trdhydroxyandrosta-5,9(11)-dien-17p-carboxaldehyd-3,3-ethyienketal-17-ti
methylsilylo xyether. 55 21. Verfahren nach einem der Ansprfiche I bis 14,
worin der geschtzte Aldehyd (Ill) entsprechend einem der AnsprFuche 15 bis
20 definiert 1st 16 c 11111111111111111    EP 1 3f  563 Bi Revendlcatlons
1. Proc6dd de production d'un aldbhyde proteg6 de formule (III) 5 CHO *
OR17 1 10                                        1 6
(III) 



15 dans laquelle Rio eot un group. tt eun do Rdncs , eat RI" arprecsnte
-Hmot l'aunre repruaentd -H, -CH3 ou -OH; -R17-1 oat un groupo
-SI-(R17..02(R1743) oO R,7.42 ot R-1-3 sont dos groupos alkyle en C1 A C4
ou ph6- nyldr et qul consistr 20        (1) A fair olnyer une cyanhydbnne
prlthg6 de formule (1I) Ct4 25                                   *OR]7-1
96~~~~~~~~~~~~~~  30 dana laquaell Rio at 1R17.1 sont tels quo Mhinis
ci-desaus, on contact avec; au moins un 6quivalent d'hy- drure d'un agent
r~ducteur on prhaeone d'un 6thor ot (2) A hydrolyser le m6lange,
r6actionnol do 1'6tape (1). 35 2.  Proc6d6 suivant la revendicatlon 1, dans
lequel l'agent r6ducteur est un hydrure d'aluminium. 3  Prochd6 sulvant la
revendication 1, dans loquel I'agent r6ducteur est choisi entre I'hydrure
de dilsobuty- laluminlumn, l'hydrure de lithium et d'aluminium, I'hydrure
de sodium et de bis(2-m6thoxy6thoxy)aluminium 40      at l'hydrure do
lithium et de trl-tertiobutoxyaluminium. 4. Procedb suivant la
revendhcation 1, dans lequel I'agent reducteur est I'hydrure de
diisobutylaluminium. 5. Prock b suivant l'une quelconque des revendications
pr6eodentes, dans laquel on utilise 1,2 A 2,0 equi- valents d'agent
r6ducteur. 6. Procede sulvant l'une quelconque des revendications
prec6dentes, dans lequel l'ether oet choisi entre le tetrahydrofuranne,
l'ether, l'ther de methyle et de tertiobutyle et des melanges de ces
ethers. 7. Proc6Md suivant l'une quelconque des revendications pr6c6dentes,
dans lequel l'hydrolyse est conduits 50      avec un acids aqueux. 8.
Procedb suivant la revendication 7, dans lequel racide est un acids
carboxylique. 9.  Procedd de production d'un 21-halog6no-st6rorde prot~g6
de formula (IV) 5s 17 : 1 11111111111111111111111 111111 *   C   L   M   S
*    EP0 378 563 B1 r- R2.-1 =O (IV) 10 dans laqudlle R1I et R17.1 sont
tels quo dMfinis dans la revendication 1; at R11211 represente Cl ou Br; 



qul consists A falre entrer un ald6hyde protbg6 de formule III tel quo
d6fini dans la rovendication I on contactavec un amide deformule
Mtai-N-(R1)2o6 M6tal d6signe Io lithium, le sodium, le potassium 15      ou
le magneslum et R1 represente H, un groups alkyle en C1 A Co ou -Si(R2)3 ob
R2 est un groups alkyle on C1 a C, on pr6sence d'un compose de formule
CH2(R21.1)2 dans laquelle R2I, eat to] quo d6flni ci- dessus. 10. ProWdd
suivant la revendicatlon 9, dans lequel l'amide sat choisi entre le
dilsopropylamidure de lithium, 20      le diethylamidure de lithium, le
derive de lithium du piperidide et Is dicycdohoxylamidure de lithium. 11.
Procede sulvant la revendlcation 9, dans isqud l'amidure eat le
dilsopropylamidure de lithium. 12. Proc6d6 suivant uns quelconque des
revendications 9 A 11, dans loquel on utilise moins de 3 6quivalents as
de la bass forte. 13. Proc6d6 suivant l'uns quelconque des revendications 9
A 12, dans loquel R21_1 represente Br. 14. Proc6de suivant l'une quelconque
des revendications 9 A 13, qui comprend l'etape pr6alable de prepa- ration
de l'ald6hyde prot6g6 (iil) par le procd6 suivant l'uns quelconque des
revendications I A 8. 30 15. Ad6hyde prot6ge de formule CHO 35
1 ,OR 17-1 lR                    6f (II) R 45~~~~~~ R 6 45 dans laquelle
R1. et R17.1 sont tels quo dMfinis dans la revendication 1; (A-I) Rs
represente Rr1:Rr 2, Rs representb Ro 1:Ri2 et RI0 represents a-R1101:-CHs,
oO l'un de R11 et Ro- 2 represente H, F, Ca, Br ou CH3 et l'autre,
conjointement avec l'un de RP 1 et wr2, forms une seconde liaison entre les
atomes C5 et Cs, et R1I-1 et l'autre de R>1 et R", plis conjointement,
represen- 50 tent un groups -CHz-CHx-C(R3 i)--CH- ou -CH=CH-C(R3?1)=CH- ob
Ra . est un groups alkyloxy en C, A Ce, -0-, oO * estfacultativement
substitue avec un radical alkyle en C1 A C4 ou -N(R"2)(R-e) ob R-2 est un
radical akylse en C1 A Ca et R3% est un radical alkyle en C1 A C3 ou 4, ou
blen les groupes R3-2 et R3  sont cyclis6s pour former un noyau
het6rocyclique choisi entre les noyaux de pyrrolidine, piperidine, 55
morpholine et piperazine ; ou (A-li) R. est un groups R&4R&4. R6 eat un
groups Re-3:RG 4 et R10 esat un groups a-R103:f-CH3, ou l'un de Re-3 et
R8-4 repr6sente H, F, Cl, Br ou CH3 et l'autre, plis conjointoment avec
l'un de R&4 et 18    EP 0 378 563 B1 R&4, forme une seconde liaison entre
les atomes Cs et Cs, et RIo-3 et I'autre de R". et RP4,pris conjoin-
tementfrment un group. -CHrCH2-C(c-Ra4)(P-R4-CHr- ob lun de RF" et R34
repr6sente H et I 'autre 



repr6sente OH ou un group. OR3 dans lequel R>3 representb un radical alkyle
en C, A Cs, -CHr$ ou - SI(Ra-7)2(R) 00 Rob 7 et R3, representent un group.
alkyle en C1 a C4 ou, Ou bien R3 et R34 pris conjointement horment un
group. -O-CH2-C(CH3)rCH-O- ou -O-(CHA1- 0- ob nj a la valeur 2 ou 3; et
(C-I) R11 estun groups RI1_1:Rj1.2dans lequel l'un de R11-, etR112
prisconjointementaveo R9forme une seconds liaison entre lea atomes C9 et
C11 et l'autre representb H; 10           (C-Il) R11 est un group.
Ez-H:-O-, o0 f-O- forms conjointement avec R un p-6poxyde entre les atomes
C9 et C11; ou bien (C-l1l) R9 representb H et R1, est un groups
-O-CHz-C(CHa)2-CHrO-, -O-(CH2),,rO- ob n2 a la va- leur 2 ou 3, ou blen
a-R114f-R11 4 o0 lun de R114 et R114 repr6sente H et l'autre represente H,
OH ou un group. ORt1I4 dans lequel R114 est un radical alkyle en C1 A C6,
-CHT* ou 15      -Si-(RA)2(R117) o0 R114 et R1117 representent un radical
alkyle en C1 A C4 out. 16. Aldehyde protege sulvant la revendication 15,
dans lequel R117.1 est Is groupe trim6thylsilyle. 17. Ald6hyde protbge
suivant la revendication 15 ou la revendication 16, dans lequel 20
(A-I) I'un des groupes R- et RG.2 en question representb H et Rio,1 et
l'autre des groupes Rr1 et Rr2 forment,conjointement,un group.
-CH2-CHx-C(R..)=CH- o0 Rs,- est un groupe alkyloxy en C1 A C6 ou -04, ob 0
est facultativement substitu6 avec un radical alkyle en C1 A C4; ou bien
(A-Il) IPun de Re.. et R 4 representb H, et R3  et R34 sont consid6r6s
ensemble. 25  18. Aldehyde prot6g6 suivant lune quelconque des
revendications 15 A 17, dans lequel RI, est un groupe R11.,:R,112 ou H:H.
19. Ald6hyde protege suivant l'une quelconque des revendications 15 A 18,
dans lequel RI6 repr6sente H:H. 20. Ald6hyde prot6g6 suivant la
revendication 15, qui eat 30           le 17-trimethylsllyloxy-diether
3-methylique de 3,17a-dihydroxyandrosta-3,5,9(11 )-tribne-17p-car-
boxald6hyde, I 17-trimethylsilyloxyether du 3,3-ethylbnecetal do
3,3,17a-trihydroxyandrost-5-Ane-17P-car- boxaldehyde ou Is
17-trim6thylsalyloxy6ther du 3,3-ethylbnecetal de
3,3,17a-trihydroxyandrosta-5,9(11)dibne-17,- carboxald6hyde. 21. Proced6
suivant lune quelconque des revendications I a 14, dans lequel l'aldehyde
proteg6 (III) est tel que dMfini dans l une quelconque des revendications
15 A 20. 40  45 50 55 19 C   L111111111111 11!    


