
EP 0 298 652 B1 Description The present invention is concerned with a
process for dehydrogenating steroids, particularly 3-oxo-4- azasteroids, to
prepare corrosponding [err] compounds and novel intermediates utilized in
the process. 5     Heretofore, azasteroids have been dehydrogenated to
introduce a [err] double bond by means of benzene seleninic anhydride
oxidation in which the saturated compound was heated with the benzene
seleninic anhydride in refluxing chlorobenzene. Back, T. G., J. Org. Chem.
46: 1442 (1981); Rasmussen et al., J. Med. Chem. 29: 2298 (1986).
Additionally, sulfoxide elimination has been a process used to accomplish
the dehydrogenation. See U.S. Patent 4,377,584, 4,220,775 and EP
application 85301122.9 10  (published September 18, 1985). However, these
reactions have been found to give poor yields, with a high degree of
impurities and one requires the use of a selenium catalyst which is very
expensive and is quite toxic. It has also been known to dehydrogenate a
3-oxo-4-azalactam by a complicated 5-step process which involves a
sulfenate intermediate. See Magnus et al., J. Am. Chem. Soc. 1986: 108
212-217. However, the 15  process of the present invention provides a
versatile single-pot process for the direct introduction of a [err] double
bond into 3-oxo-4-azasteroids in high yields and without the attendant
toxicity and impurity problems associated with the prior art. DE-A-1805857
describes a process for introducing a 1,2 double bond into a steroid
nucleus utilising a quinone, for example
2,3-dichloro-5,6-dicyanobenzoquinone (DDQ), as an oxidising agent. 20
GB-A-2018257 describes a process whereby two double bonds are introduced
into a steroid nucleus at the 1,2 and 4,5 positions, either side of a 3-oxo
functionality, with DDQ being specified as the oxidising agent in this
transformation. The process of the present invention is a single-pot
silylation mediated quinone oxidation of lactones and lactams, in
particular 3-keto-4-azasteroids to the corresponding [err] double bond
compound. The 25 present invention provides a unique way to dehydrogenate a
wide variety of compounds while avoiding the disadvantages of the prior all
methods of effecting such transformations. The disadvantages overcome by
the present invention include complicated multi-step processes, poor
yields, unwanted by-products and the use of toxic selenium catalysts. 30 35
40 45 50 55 2   



EP 0 298 652 B1 The present invention provides a process for
dehydrogenating a compound of the formula z 5 A 10 [ERR] 25 where Formula
(I) may alternatively have the structure of partial Formulas (II) and/or
(III); wherein, A is (1 )-CH2-CH2-; 35    (2) 40~~~~~~~~~~~~~-
[ERR] 45    B is (1) [ERR] 55    where X is N or O; and [err] is absent or
is (a) hydrogen; (b) methyl or ethyl; 3    EP 0 298 652 B1 (c) [err] where
[err] and [err] are hydrogen or methyl; or (d) cyano; or (2) (a) 5 10 [ERR]
15 (b) 20 [ERR] 25 



(c) 30 C [ERR] where [err] is any of methyl, [err]  straight or branched
chain alkyl, [err] cycloalkyl, phenyl or combina- tions thereof; 40
R'   is hydrogen or methyl; R"   is hydrogen or [err]-methyl; R"'  is
hydrogen, [err]-methyl or hydroxyl; Z is (1) [err]-hydrogen and a-hydroxyl;
45    (2) [err]-hydrogen or a-hydroxyl and (a) 50
0 [ERR] 55      where Alk is present or absent and is a straight or
branched hydrocarbon chain of 1 to 12 carbon atoms; and R8 is, (i)
hydrogen, (ii) hydroxyl, 4    EP 0 298 652 B1 (iii) [err] alkyl, (iv)
[err], where [err] and [err] are each independently selected from hydrogen;
[err] straight or branched chain alkyl; [err] straight or branched chain
alkyl having a hydrogen substituted with a hydroxy, carboxylic acid or
[err] alkyl ester; [err] cycloalkyl; phenyl; or [err] and [err] taken
together 5         with the nitrogen to which they are attached represent a
5-6 membered saturated ring comprising up to one other heteroatom selected
from oxygen and nitrogen; or (v) [err], where [err] is M, where M is
hydrogen or alkali metal, or [err] straight or branched chain alkyl;
benzyl; or (b) -(Alk)-[err], where Alk is present or absent and has the
same meaning as above; and R12 is 10        (i) phenyl [err] alkylcarbonyl,
(ii) [err] cycloalkylcarbonyl, (iii) benzoyl, or (iv) [err] alkoxycarbonyl;



(v) hydrogen; 15   (3) [ERR] 20 or=CH-Alk-[err] where Alk is present or
absent and has the same meaning as above, and Rs and R12 25    have the
same meaning as above, and [err] is also hydrogen or [err]  alkylcarbonyl;
(4) 30 35
[ERR] 40    where the dashed bond replaces the 17a hydrogen; (5) a-hydrogen
and 45                                           [ERR] where [err] is, so
(a) [err] alkyl; or (b) [err]; (6) a-hydrogen and cyano; or (7) a-hydrogen
and tetrazolyl; which comprises reacting the compound with a silylating
agent in the presence of a quinone to introduce 55    a [err] double bond.
The azasteroid compounds prepared by the processes of the present invention
are testosterone-5[err]- reductase inhibitors useful for treating the
hyperandrogenic conditions of acne vulgaris, seborrhea, female hirsutism,
androgenic alopecia including male pattern alopecia, prostatic carcinoma
and benign prostatic 5    EP 0 298 652 B1 hypertrophy by topical or
systemic administration. Novel silylated intermediate compounds useful in
preparing the corresponding [err] compound are also an important part of
the present invention. Generally, the process of the invention involves
treatment of the saturated starting lactam, lactone or 5 azasteroid with a
silyating agent in the presence of a quinone. A number of silylating agents
capable of silylating lactams, lactones and azasteroids can be used. For
example, bistrimethylsilylacetamide, bistrimethylsilyltrihaloacetamide,
hexamethyldisilazane or bistrimethylsilylurea are silyating agents that can
be used in the processes of the present invention. The
bistrimethylsilyltrihaloacetamide silyating agent can have any halo group
as a moiety thereof, such as chloro, fluoro, bromo or iodo. The preferred
silyating 10  agent is bistrimethylsilyltrifluoroacetamide (BSTFA). 



Primarily, the readily available 2,3-dichloro-5,6-dicyano-1,4-benzoquinone
(DDQ) and 3,4,5,6-tetrachloro- 1,2-benzoquinone are preferred for use in
the process of the present invention, but any other quinone of sufficient
reaction potential can also be used. For example, ortho- or
para-benzoquinones of the following formula: 15 [ERR] where [err] is
hydrogen, [err]  alkyl, [err] alkoxy, halo such as Cl, F, I, Br, nitro or
cyano, can be used in the present invention. This would include quinones
such as 2,3,5-trimethyl-1,4-benzoquinone, 2,6-dimethyl-1,4- 30
benzoquinone, 2,6-di-t-butyl-1, 4-benzoquinone,
3,5-dl-t-butyl-1,2-benzoquinone and 2,3-di-alkoxy-1,4-be- nzo-quinone.
Other quinones of sufficient reaction potential can be substituted for DDQ
and still be within the scope of the present invention. As a general
procedure, a lactam, lactone or 3-keto-4-azasteroid is treated with a
quinone and a silyating agent in aliphatic or cyclic ethers, or chlorinated
or aromatic hydrocarbon solvents with or without 35 strong acid catalysis
and with or without preliminary low temperature aging and then, first at a
lower temperature, and then at elevated temperatures under nitrogen for 5
to 25 hours to cleanly produce the corresponding dehydrogenated lactam, or
lactone in high yield. These conditions were also used to convert a
3-keto-4-azasteroid to the corresponding [err]-azasteroid with consistently
high yields. 40 45 50 55 6    EP 0 298 652 B1 The reaction scheme can be
represented as follows: [ERR] 30 35 45
[ERR] When X is [err] or 0, the compound of A is reacted with DDQ and BSTFA
to form a diastereomeric intermediate B of the following partial structure:
50 55 7  



EP 0 298 652 B1 [ERR] 15 OH 25 Heating the diastereomeric mixture B results
in formation of the corresponding [err] compound. Cyclohexane- 1,3-dione is
used to decompose the residual DDQ prior to thermolysis. When X is N, the
compound A is reacted with DDQ and BSTFA to form an intermediate according
to 30 the following partial structure: [ERR] 50 55 8    EP 0 298 652 B1 OH
CH [ERR] OSiC R4) 3 10 Y= N For example, the
17[err]-carboxy-4-aza-androstan-3-one (A) is reacted with
dichlorodicyano-p-ben- 15  zoquinone (DDQ) and
bistrimethyl-silyltrifluoro-acetamide (BSTFA) to form a diastereomeric
intermediate (B). The intermediate (B) is subjected to dioxane reflux under
heat to form the 17[err]-carboxy-3-oxo-4- substituted-4-aza-androst- 1
-ene-3-one (C) corresponding to formula 1. The novel chemical intermediates
formed in the process disclosed herein is also a significant part of the
present invention. These novel chemical intermediates (B) are formed as
diastereomeric mixtures, however, 20 each diastereomer is included within
the scope of the invention. The intermediates are compounds of the formula:
25 35        [ERR]                                                     (I)
wherein: 40 Q is absent or is 



[ERR] 55 where [err] is methyl, [err]  straight or branched chain alkyl,
[err] cycloalkyl, phenyl, or combinations thereof; and [err] is hydrogen,
[err] straight or branched alkyl, [err] alkoxy, halo, nitro or cyano;    EP
0 298 652 B1 B is (a) when Q is present, [ERR] 10 where X is [err] or 0;
and [err] is absent or is hydrogen, methyl or ethyl; (b) 15 [ERR] 25
where X' is N; (C) 30 [ERR] where X" is 0; 40     Z is (1) [err]-hydrogen
and a-hydroxyl; (2) [err]-hydrogen or a-hydroxyl and (a) 45 [ERR] 50 where
Alk is present or absent and is a straight or branched hydrocarbon chain of
1 to 12 carbon atoms; and [err] is, (i) hydrogen, (ii) hydroxyl, 55
(iii)  [err] alkyl (iv) [err],  where [err] and [err] are each
independently selected from hydrogen; [err]  straight or branched chain
alkyl; [err]  straight or branched chain alkyl having a hydrogen
substituted with a hydroxy, carboxylic acid or [err] alkyl ester; [err]
cycloalkyl; phenyl; or [err] and [err] taken together 10 



EP 0 298 652 B1 with the nitrogen to which they are attached represent a
5-6 membered saturated ring comprising up to one other heteroatom selected
from oxygen and nitrogen; or (v) [err], where [err] is M, where M is
hydrogen or alkali metal, or [err] straight or branched chain alkyl;
benzyl; or 5       (b) -(Alk)-[err], where Alk is always present and has
the same meaning as above; and [err] is (i) phenyl [err]  alkylcarbonyl.
(ii) [err] cycloalkylcarbonyl, (iii) benzoyl, or (iv) [err] alkoxycarbonyl;
10        (v) amino, or [err] alkyl substituted amino, carbonyl; or (vi)
hydrogen, provided that Alk is a branched [err] chain; (3) [ERR] or=
CH-Alk-[err], where Alk is present or absent and has the same meaning as
above, and [err] and [err] 20    have the same meaning as above, and [err]
is also hydrogen or [err]  alkylcarbonyl; (4) 25 [ERR] 30 where the dashed
bond replaces the 17[err] hydrogen; 35   (5) a-hydrogen and [ERR] where
[err] is, (a) [err] alkyl; or 45      (b)  [err]; (6) [err]-hydrogen and
cyano; or (7) [err]-hydrogen and tetrazolyl; R'   is hydrogen or methyl; R"
is hydrogen or [err]-methyl; 50      R"'  is hydrogen, [err]-methyl or
hydroxyl. The following examples should be considered as not limiting the
invention and will serve to illustrate the manner in which the present
invention is accomplished. 55 



EP 0 298 652 B1 EXAMPLE 1 3-Oxo-4-aza-5a-androst-1-ene-17[err]-carboxylic
acid 5     A 1 I three neck round bottom flask equipped with a nitrogen
inlet, reflux condenser, addition funnel, mechanical stirrer and an
immersion thermometer was charged with 180 mL dioxane followed by 18 g of
3- oxo-4-aza-5a-androstan-17[err]-carboxylic acid portionwise with
stirring. To the stirred suspension was added portionwise 13.86 g of DDQ.
The flask was evacuated (22" Hg) and flushed with nitrogen three times. To
this stirred suspension was added BSTFA via the addition funnel at the rate
of 50 mL/minute. The 10  temperature slowly went up form 22  to 25  in a
period of thirty minutes as most of the solids dissolved within this period
to afford a clear solution. The solution was stirred for 18 hours at [err]
after which time formation of the two diastereomeric adducts were observed.
To the solution was added 0.54 g cyclohexane-1,3-dione and the reaction
mixture was stirred at [err] for 15 an additional three hours to decompose
any residual DDQ. The solution was then heated in an oil bath so that a
very gentle reflux was maintained. (Bath temperature 120, Internal
Temperature [err]) After refluxing for 20 hours complete disappearance of
the adducts and formation of [err] acid were observed. The reaction mixture
was cooled to [err] and poured slowly over a period of 2 minutes into a
stirred mixture of 300 mL [err] and 60 mL 1% aqueous sodium bisulfite
solution. 20     The flask was rinsed with 50 mL [err]. After the mixture
was stirred for thirty minutes, 18 mL 6N HCI was added to this mixture and
stirred for an additional thirty minutes. The heterogeneous mixture was
filtered and the residue was washed with 60 mL 1N HCI followed by 250 mL
[err]. The filtrated was transferred into a seperatory funnel and allowed
to settle. The bottom [err] layer containing the product was separated from
the top aqueous layer and the top layer was washed with 60 mL [err]. The 25
combined CH2CI2 layer was washed with 200 mL 2N HCI. The aqueous layer was
washed with 60 mL [err]. The two [err] solutions were combined. The liquid
chromatography yield at this stage was 16.0 g (88%). The combined [err]
solution was then distilled and concentrated to about 120 mL volume. The
distillation was continued and acetonitrile was added to the flask at such
a rate so that the total volume was maintained at approximately 120 mL.
After addition of about 400 mL acetonitrile the distillation head showed 30
a temperature of about [err]. Gas chromatography analysis performed on the
mother liquor showed the presence of about 2% dioxane. The distillation was
discontinued at this point. The suspension was cooled to [err] and aged at
[err] for 20 hours with stirring. The crystals were filtered and washed
with acetonitrile until the filtrate was colorless. Approximately 100 mL
acetonitrile was used for the wash. The wet cake was dried at [err] under
vacuum (about 1 mm mg) overnight to produce 15.3 g of the [err] acid. 35 



EXAMPLE 2 1 7[err]-(t-butylcarbamoyl)-4-aza-5[err]-androst-1 -ene-3-one 40
A 50 ml three neck round bottom flask equipped with a nitrogen inlet,
reflux condenser, addition funnel, magnetic stirrer and an immersion
thermometer was charged with 10 ml dioxane followed by 1 g of 17[err]-N-
(t-butylcarbamoyl)-4-aza-5[err]-androstan-3-one portionwise with stirring.
To the stirred suspension was added portionwise 0.656g DDQ. The flask was
evacuated (20" Hg) and flushed with nitrogen three times. To this stirred
suspension was added BSTFA via a syringe at the rate of about 2 mL/min.
Most of the solids 45  dissolved during a period of half of an hour to
afford a clear red solution. The solution was stirred for 18 hours at 22
after which lime complete disappearance of standing material and formation
of the two diastereometric adducts were observed by liquid chromatography.
To this solution was added cyclohexane- 1,3-dione and the reaction mixture
was stirred at 22  for an additional three hours to decompose any residual
DDQ. The solution was then heated in an oil bath so that a very gentle
reflux was maintained. After 50 refluxing for 20 hours complete
disappearance of the adducts and formation of the title compound were
observed by liquid chromatography. The reaction mixture was cooled to [err]
and poured slowly into a stirred mixture of 30 ml [err] and 6 mL 1% aqueous
sodium bisulfite solution. The flask was rinsed with 10 mL [err]. After the
mixture was stirred for 15 minutes 4 mL 6N HCI was added to this mixture
and stirred for an additional 15 minutes. The heterogeneous mixture was
filtered and the residue was washed 55 with 20 mL [err]. The filtrate was
transferred to a seperatory funnel and allowed to settle. The bottom [err]
layer containing the product was separated from the top aqueous layer and
the top layer was washed with 20 mL [err]. The combined [err] layer was
washed with 20 mL 2% sodium hydroxide solution. The [err] solution was then
distilled and concentrated to about 6 mL volume. The distillation 12    EP
0 298 652 B1 was continued and isopropyl acetate was added to the flask at
such a rate so that the total volume was maintained at approximately 6 mL.
The distillation was discontinued when the distillation head showed a
temperature of about [err]. The suspension was cooled at 0  for 6 hours.
The crystals were filtered and washed with 2 mL isopropyl acetate. The
crystals were dried at [err] under vacuum (1 mm Hg) overnight to 5  produce
0.8 g of the title compound (80%). EXAMPLE 3 To 250 mg of
17-[err]-(t-butylcarbamoyl)-4-aza-5[err]-androstan-3-one in a glass NMR
tube were added 10  approximately 2 mL of methylene chloride (as a [err]
mixture suitable for NMR studies), 0.7 mL BSTFA and 60 mcL [err]. The tube
was cooled in methanol-ice and 168 mg tetrachloro-1,2- benzoquinone added
accompanied by injection of a stream of dry 2 [err]. The tube was then
closed with a snugly fitting polyethylene stopper, sealed with stretched
Parafilm[err]; agitated briefly with only momentary 



warming, and placed in a cooled NMR probe which had been previously
adjusted for [err] observations of 15  reaction intermediates at
approximately-[err]. Spectra were obtained from time to time over a period
of two days during which the sample temperature was maintained between zero
and [err] . The solution was then allowed to age five days at ambient
temperature while additional sepctra were recorded from time to time. At
the end of this aging the entire solution was quantitatively transferred,
quenched with 1 mL acetic acid and volumetrically diluted for replicate
HPLC analyses which gave 80-84% yield, based on assay vs pure 20
17-[err]-(t-butylcarbamoyl)-4-aza-5[err]-androst-1-ene-3-one, from the
saturated lactam precursor. EXAMPLE 4 A 100 mL three-neck round bottom
flask equipped with a nitrogen inlet, reflux condenser, magnetic stirrer 25
and a septum inlet was charged with
17-[err]-(t-butylcarbamoyl)-4-aza-5[err]-androstan-3-one (4.0 g), DDQ (4.0
g) and dioxane (26 ml). To this suspension was added BSTFA (10.5 g) with
stirring via a syringe over a period of 1 min. Heating the mixture at
reflux for 10 minutes afforded a clear solution. The solution was refluxed
for 18 hours at the end of which complete disappearance of starting
material was observed by LC. The solution was cooled to room temperature
and added to a mixture of 100 mL each 5% [err] and [err], 30  precipitating
the hydroquinone which was separated by filtration. The [err] layer of the
filtrate was separated, extracted twice with 100 mL of 5% [err],
concentrated to a thick oil and triturated with 200 mL diethyl ether. First
and second crop solids were isolated and dried 4 hours at [err]  under
vacuum yielding a total of 3.28 g of 88% pure
17-[err]-(t-butylcarbamoyl)-4-aza-5[err]-androst-1-ene-3-one. 35  EXAMPLE 5
3-Oxo-4-aza-5[err]-androst-1-ene-17[err]-carboxylic acid ([err]-Aza acid) A
1 L 3-neck round bottom flask equipped with a nitrogen inlet, reflux
condenser, additional funnel, 40  mechanical stirrer and an immersion
thermometer was charged with 320 mL of toluene, 20 g of 3-oxo-4-
aza-5[err]-androstan-17[err]-carboxylic acid, 15.7 g of DDQ, 70 mL of BSTFA
and 0.32 mL of triflic acid. The flask was evacuated and flushed with N2
three times. The reaction mixture was stirred for 18 h at 38-40  after
which time complete disappearance of starting material and formation of two
diastereomeric adducts was observed by LC. Cyclohexane-1,3-dione (0.8 g)
was added and the reaction mixture was stirred at 38-40 45 for 3 hours to
quench any residual DDQ. The solution was then heated to gentle reflux for
20 h after which time complete disappearance of the adducts and formation
of the [err]-acid (95% assay yield) was observed by LC. The reaction was
cooled to [err]. Aqueous NaOH (430 mL, 1% by wt) and 120 mL of isopropanol
were added. The mixture was stirred for 30 min, allowed to settle and the
bottom aqueous layer was re- extracted with a mixture of 430 mL toluene and
120 mL i-propanol. The combined toluene layers were 50  extracted with 320
mL of 1% NaOH. The bottom aqueous layer containing the product was
extracted and the organic layer was washed with another 160 mL of 1% NaOH.
The aqueous layers were combined and isopropanol removed by vacuum
distillation and replaced with 100 mL of acetonitrile. The mixture was
warmed to 60-65  C and acidified with 12 mL of 6N HCl to pH 1, aged at
60-[err] for 2 hours, cooled to [err] and aged for 18 hours and filtered.
The filter cake was washed with 100 mL of [err] (4/1). The 65  product was
dried at 50-[err] under vacuum to yield 17.6 g (88%) of the desired
[err]-aza acid. 



13    EP 0 298 652 B1 EXAMPLE 6
Methyl-3-oxo-4-aza-5[err]-androst-1-ene-17[err]-carboxylate 5     A 1 L
three-neck round bottom flask equipped with a nitrogen inlet, reflux
condenser, additional funnel, mechanical stirrer and an immersion
thermometer was charged with 320 mL of toluene, 20 g of methyl-3-
oxo-4-aza-5[err]-androstan-17[err]-carboxylate, 14.73 g of DDQ, 67 mL of
BSTFA and 0.32 mL triflic acid. The flask was evacuated and flushed with N2
three times. The reaction mixture was stirred for 18 h at 22 * after which
time complete disappearance of starting material and formation of the two
diastereomeric adducts 10  was observed by LC. Cyclohexane-1,3-dione was
added and the reaction mixture was stirred at [err] for 3 hours to quench
any residual DDQ. The solution was then heated to gentle reflux for 20 h
after which time complete disappearance of the adducts and formation of the
methyl-3-oxo-4-aza-5-androst-1-ene-17- carboxylate was observed by LC. The
toluene solution was cooled to [err] and 42 mL [err] and 390 mL saturated
sodium bicarbonate solution added with stirring. The bottom layer was
separated from the top 15 organic layer containing the product. The top
layer was washed once more with 390 mL saturated sodium bicarbonate
solution. The toluene solution was distilled to 100 mL volume. Toluene was
displaced by n- Butylacetate via distillation maintaining 100 mL volume.
The slurry was aged at 22  for 18 hours and filtered to produce the product
steroid in 91% yield. 20  EXAMPLE 7 By following the procedure of the
preceding example a 90% yield of 17[err]-(t-butylcarbamoyl)-4-aza-5a-
androst-1 -ene-3-one was obtained from the corresponding
17[err]-(t-butylcarbamayl)-4-aza-5a-androstan-3-one. 25 EXAMPLE 8 By
following the procedure of the preceeding example a 90% yield of
22(R,S)-methyl-4-aza-21-nor-5[err]- cholen-3,20-dione was obtained from the
corresponding 22(R,S)-methyl-4-aza-21-nor-5a-cholan-3,20-dione. 30  EXAMPLE
9 A 100 mL three neck round bottom flask equipped for magnetic stirring and
a nitrogen inlet was charged with 2 g of
17[err]-(t-butylcarbamoyl)-4-aza-5a-androstan-3-one, 20 mL [err], and 1.344
g of ortho- chloranil. The solution was cooled to -8  by means of
methanol/ice cooling and 6 mL BSTFA was added 35  via syringe (ca. 1 min)
followed by 0.48 mL triflic acid. The solution was stirred at [err] for 2
days followed by [err] for 6 days, after which time complete disappearance
of starting material was observed by LC. At the end of this age HPLC
analyses showed 1.6 g of
17[err]-(t-butylcarbamoyl)-4-aza-5[err]-androst-1-ene-3-one (based on assay
vs pure 17[err]-(t-butylcarbamoyl)-4-aza-5[err]-androst-1-ene-3-one; yield
80%. 40 EXAMPLE 10 Isolation of the diastereomeric adduct formed between
3-oxo-4-aza-5[err]-androstan-17[err]-carboxylic acid and 



DDQ 45     A 100 mL 3 neck round bottom flask equipped with a nitrogen
inlet and magnetic stirring was charged with 20 mL tetrahydropyran, 2g of
3-oxo-4-aza-5[err]-androstan-17[err]-carboxylic acid, 6.7 mL of BSTFA, 1.47
g of DDQ and 2 mcL of triflic acid. The solution was stirrd under N2 for 20
hours at [err] after which time complete disappearance of starting material
and formation of the two diastereomeric adducts was observed by LC. The
solution was cooled to 4 (ice cooling) and 0.2 mL water was added to it.
The mixture was 50  stirred at [err] for 3 hours. The solvent was removed
at [err] in the rotovapor to afford a yellow oil which was tritiated with
60 mL [err]. The two diastereomeric adduct crystallized. The crystals were
aged for 1 hour at [err] filtered, washed with 20 mL [err] and dried in
vacuum at [err] to afford 90% yield of the two diastereomeric adducts. 55
14    EP 0 298 652 B1 EXAMPLE 11 Preparation of
3-oxo-4-aza-5[err]-androst-1-ene-17[err]-carboxylic acid via thermolysis of
the isolated dia- steremeric adducts 5 100 mg of the two diasteromeric
adducts (obtained in Example 10) were heated in 2 mL dioxane under N2
atmosphere for 18 hours to produce 36 mg (by LC analysis, 60%) of the
desired 3-oxo-4-aza-5[err]- androst-1-ene-17[err]-carboxylic acid. 10
EXAMPLES 12-37 By following the procedures of Example 1 or 2 but
substituting the corresponding 1,2-saturated steroid as a starting
material, the following compounds could be obtained. 15 Compound Example
Name 12                                         17B-hydroxy-4-aza-
5[err]-androst-1-en-3-one 25         13
3-oxo-4-aza-5a-pregn- 1-ene-20a-carboxylic acid 30 14
methyl-3-oxo-4-aza-5[err]- pregn-1-ene-20a-car- 



boxylate 35 15                                         2',3'a-tetrahydro-
furan-2'-spiro-17-(4- 40
aza-5a-androst-1-en- 3-one) 45         16
23-methyl-4-aza-21-nor- 5[err]-chol-1-ene-3,20- dione 50 17
17[err]-(2-pyrrylcarbonyl)-4 -aza-5a-androst-1- en-3-one 55 15    EP 0298
652 B1 Compound Example                                Name 5 18
17[err]-(t-butyldimethyl- silyloxy)-4-aza-5a- androst-1-en-3-one 10 19
3-oxo-4-aza-5[err]- androst-1-ene-17[err]- 15
carboxamide 20                            N-ethyl-3-oxo-4-aza- 20
5[err]-androst-1-ene- 17[err]-carboxamide 21
N-(2,4,4,-trimethyl-2- 25 pentyl) 3-oxo-4-aza- 5a-androst-1-ene-17[err]-
carboxamide 



30 22                            N,N-bis(2-propyl) 3-oxo-4-aza-5a- 35
androst-1-ene-17[err]- carboxamide 23
17[err]-hydroxy-4-methyl-4- 40 aza-5[err]-androst-1-en- 3-one 46       24
4-methyl-3-oxo-4-aza- 5[err]-pregn-1-ene-20a- carboxylic acid 50 55 16
EP 0 298 652 B1 Compound Example                                Name 25
methyl 4-methyl-3-oxo- 4-aza-5a-pregn-1- 20a-carboxylate 10 26
2',3'a-tetrahydro- furan-2'-spiro-17-(4- 15
methyl-4-aza-5[err]- androst-1-en-3-one) 27
4,23-dimethyl-4-aza-21- 20 nor-5[err]-chol-1-ene-3, 20-dione 25       28
4,22-dimethyl-4-aza- 21-nor-5a-chol-l- ene-3,20-dione 30 



29                            4-methyl-7[err]-(2-pyrryl-
carbonyl)-4-aza-5[err]- 35
androst-l-en-3-one 30                             17[err]-(t-butyldimethyl-
silyloxy)-4-methyl-4- aza-5[err]-androst-1-en- 3-one 45       31
methyl 4-methyl-3-oxo- 4-aza-5a-androst-1- ene-17[err]-carboxylate 50 55 17
EP 0 298 652 B1 Compound Example                               Name 5 32
4-methyl-3-oxo-4-aza- 5a-androst-1-ene- 17[err]-carboxamide 10 33
N-ethyl 4-methyl-3- oxo-4-aza-5[err]-androst- 15
1-ene-17[err]-carboxamide 34                            N-(t-butyl)
4-methyl- 20                                     3-oxo-4-aza-5[err]-
androst-l-ene-17[err]- carboxamide 25 35                            N-octyl
4-methyl-3- oxo-4-aza-5a-androst- 1-ene-17[err]-carboxamide 30 36
N-(2,4,4-trimethyl-2- 



pentyl) 4-methyl-3- 35
oxo-4-aza-5a-androst- 1-ene-17B-carboxamide 37
N,N-bis(2-propyl) 4- 40 methyl-3-oxo-4-aza-5a- androst-l-ene-17B-
carboxamide 46 50 55 18    EP 0 298 652 B1 Claims Claims for the following
Contracting States: AT, BE, CH, LI, DE, FR, GB, IT, LU, NL, SE 1. A process
for dehydrogenating a compound of the formula 5 z [ERR] (I) 20 35 where
Formula (I) may alternatively have the structure of partial Formulas (II)
and/or (III); wherein, A is (1) [err]; (2) 40 [ERR] 45 50      B is 55 19



EP 0 298 652 B1 (1) [ERR] 10 where X is N or 0; and R1 is absent or is (a)
hydrogen; (b) methyl or ethyl; 15          (c) [err] where [err] and [err]
are hydrogen or methyl; or (d) cyano; or (a) 20 [ERR] (b) 30
[ERR] (C) 40 [ERR] where R4 is any of methyl, [err] straight or branched
chain alkyl, [err] cycloalkyl, phenyl, or 50      combinations thereof; R'
is hydrogen or methyl; R"    is hydrogen or [err]-methyl; R"'  is hydrogen,
[err]-methyl or hydroxyl; Z is 55        (1) [err]-hydrogen and
[err]-hydroxyl; (2) [err]-hydrogen or [err]-hydroxyl and 20    (a) [ERR]
where Alk is present or absent and is a straight or branched hydrocarbon
chain of 1 to 12 carbon 10          atoms; and [err] is, (i) hydrogen, (ii)
hydroxyl, (iii) [err] alkyl, 



(iv) [err], where [err] and [err] are each independently selected from
hydrogen; [err] straight 15            or branched chain alkyl, [err]
straight or branched chain alkyl having a hydrogen substituted with a
hydroxy, carboxylic acid or [err] alkyl ester; [err] cycloalkyl; phenyl; or
[err] and [err] taken together with the nitrogen to which they are attached
represent a 5-6 membered saturated ring comprising up to one other
heteroatom selected from oxygen and nitrogen; or (v) [err], where [err] is
M, where M is hydrogen or alkali metal, or [err] straight or branched 20
chain alkyl; benzyl; or (b) -(Alk)-[err], where Alk is always present and
has the same meaning as above; and [err] is (i) phenyl [err]
alkylcarbonyl, (ii) [err] cycloalkylcarbonyl, (iii) benzoyl, or 25
(iv) [err] alkoxycarbonyl; (v) amino, or [err] alkyl substituted amino,
carbonyl; or (vi) hydrogen, provided that Alk is a branched [err] chain;
(3) 30 [ERR] 36 or=CH-Alk-[err], where Alk is present or absent and has the
same meaning as above, and [err] and [err] have the same meaning as above,
and R12 is also hydrogen or [err]  alkylcarbonyl; (4) 40 45 where the
dashed bond replaces the 17a hydrogen; (5) a-hydrogen and 50
[ERR] 55 where [err] is, (a) [err] alkyl; or (b) [err]; 21    EP 0 298 652
B1 (6) [err]-hydrogen and cyano; or (7) [err]-hydrogen and tetrazolyl;
which comprises reacting the compound with a silylating agent in the 



presence of a quinone to introduce a [err] double bond. 5  2. A process
according to Claim 1 wherein the silylating agent is a
bistrimethylsilyltrihaloacetamide, bistrimethylsilylacetamide,
hexamethyldisilazane, or bistrimethylsilylurea. 3. A process according to
Claim 2 wherein the quinone is: 10 [ERR] 20 where [err] is hydrogen,  [err]
alkyl, [err] alkoxy, halo, nitro or cyano. 4. The process according to
Claim 3 wherein the quinone is 2,3-dichloro-5,6-dicyano-1,4-benzoquinone.
25 5. A process according to Claim 1 wherein A is [err]; B is 30 [ERR] 35
where [err] is (a) hydrogen; (b) methyl or ethyl; R", R"' are hydrogen; and
40     Z is [ERR] where [err] is (i) [err] branched alkyl; 50       (ii)
[err] branched alkyl having a hydrogen substituted with a hydroxy,
carboxylic acid or [err] alkyl ester; (iii) [err] branched alkyl; or (iv)
-OCHs. 55 6. A process according to Claim 5 wherein the silylating agent is
a bistrimethylsilyltrihaloacetamide, bistrimethylsilylacetamide,
hexamethyldisilazane, or bistrimethylsilylurea. 22    7. A process
according to Claim 6 wherein the silylating agent is
bistrimethylsilyltrifluoroacetamide and the quinone is
2,3-dichloro-5,6-dicyano-1,4-benzoquinone. 8. A process according to Claim
7 wherein [err] is hydrogen and [err] is -NH-t-butyl. 5 



9. A dehydrogenation process which comprises reacting
17[err]-N-(t-butylcarbamoyl)-4-aza-5[err]-androstan-3- one with a
silylating agent in the presence of a quinone to form
17[err]-N-(t-butylcarbamoyl)-4-aza-5a- androst-1 -en-3-one. 10  10. A
process according to Claim 9 wherein the silylating agent is
bistrimethylsilyltrifluoroacetamide and the quinone is
2,3-dichloro-5,6-dicyano-1,4-benzoquinone. 11. A process according to Claim
1 which comprises reacting 23-methyl-4-aza-21-nor-5a-cholan-3,20-dione with
a silyating agent in the presence of a quinone to form the [err] compound.
15 12. A process according to Claim 1 which comprises reacting
22-methyl-4-aza-21-nor-5a-cholan-3,20-dione with a silyating agent in the
presence of a quinone to form the [err] compound. 13. A process according
to Claim 1 which comprises reacting
3-oxo-4-aza-5[err]-androstan-17[err]-carboxylic 20     acid with a
silyating agent in the presence of a quinone to form the [err] compound.
14. A process according to Claim 1 which comprises reacting
17[err]-(isopropylcarbonyl)-4-aza-5[err]-androstan- 3-one with a silyating
agent in the presence of a quinone to form the [err] compound. 25  15. A
process according to Claim 1 which comprises reacting
17[err]-(carbomethoxy)-4-aza-5a-androstan-3- one with a silyating agent in
the presence of a quinone to form the [err] compound. 16. The compounds of
the formula 30 35 40
[ERR] 45     wherein: Q is absent or is 50 55 23    EP 0 298 652 B1 [ERR]
15     where R4 is methyl, [err] straight or branched chain alkyl, [err]
cycloalkyl, phenyl, or combinations thereof; and [err] is hydrogen, [err]
alkyl, [err]  straight or branched chain alkoxy, halo, nitro or cyano; B is
(a) when Q is present, 20 [ERR] 25 



where X is [err] or 0; and [err] is absent or is hydrogen, methyl or ethyl;
(b) [ERR] 35 where X' is N; (c) 40 where X" is 0; Z is 50        (1)
[err]-hydrogen and a-hydroxyl; (2) [err]-hydrogen or a-hydroxyl and (a) 55
[ERR] 24    EP 0 298 652 B1 where Alk is present or absent and is a
straight or branched hydrocarbon chain of 1 to 12 carbon atoms; and [err]
is, (i) hydrogen, (ii) hydroxyl, 5             (iii) [err] alkyl (iv)
[err], where [err] and [err] are each independently selected from hydrogen;
[err] straight or branched chain alkyl; [err] straight or branched chain
alkyl having a hydrogen substituted with a hydroxy, carboxylic acid or
[err] alkyl ester; [err] cycloalkyl; phenyl; or [err] and [err] taken
together with the nitrogen to which they are attached represent a 5-6
membered 10            saturated ring comprising up to one other heteroatom
selected from oxygen and nitrogen; or (v) [err], where [err] is M, where M
is hydrogen or alkali metal, or [err]  straight or branched chain alkyl;
benzyl; or (b) -(Alk)-[err], where Alk is always present and has the same
meaning as above; and [err] is (i) phenyl [err] alkylcarbonyl, 15
(ii) [err] cycloalkylcarbonyl, (iii) benzoyl, or (iv) [err]
alkoxycarbonyl; (v) amino, or [err]  alkyl substituted amino, carbonyl; or 



(vi) hydrogen, provided that Alk is a branched [err] chain; 20       (3)
[ERR] or = CH-Alk-[err], where Alk is present or absent and has the same
meaning as above, and [err] and R12 have the same meaning as above, and R12
is also hydrogen or  [err] alkylcarbonyl; 30       (4) 35
[ERR] where the dashed bond replaces the 17a hydrogen; (5) [err]-hydrogen
and 40 [ERR] 45 where [err] is, (a) [err] alkyl; or (b) [err]; so       (6)
[err]-hydrogen and cyano; or (7) [err]-hydrogen and tetrazolyl; R'    is
hydrogen or methyl; R"    is hydrogen or [err]-methyl; R"'  is hydrogon,
[err]-methyl or hydroxyl. 55 17. The compounds of Claim 16, wherein Q is
present and R4 is methyl; B is 25    EP 0 298 652 B1 where X is [err]; 10
R", R"' are hydrogen; Z is [ERR] 15 where [err] is (i) [err] branched
alkyl; (ii) [err] branched alkyl having a hydrogen substituted with a
hydroxy, carboxylic acid or [err] 



20        alkyl ester; (iii) [err] branched alkyl; or (iv) [err]. 18. The
compounds of Claim 17 wherein 25      [err] is -NH-t-butyl, [ERR]
sec-butyl, isobutyl or [err]. 35 19. The compound of Claim 18 wherein [err]
is hydrogen and [err] is -NH-t-butyl. 20. The compound of Claim 19 where Q
is 50                                                  [ERR] 55 26    21.
The compound of Claim 19 where Q is [ERR] or 15 Claims for the following
Contracting States: ES, GR 1. A process for dehydrogenating lactones and
lactams, in particular 3-keto-4-azasteroids, of the formula 20 Z [ERR] 35
40 45 where Formula (I) may alternatively have the structure of partial
Formulas (II) and/or (III); wherein, A is 50        (1) [err]; 55 27    EP
0 298 652 B1 (2) [ERR] 



10 B is (1) 15 [ERR] 20 where X is N or O; and [err] is absent or is 25
(a) hydrogen; (b) methyl or ethyl; (c) [err] where [err] and [err] are
hydrogen or methyl; or (d) cyano; or (2) 30           (a) [ERR] 40
(b) C (c) 50 C 55 where R4 is any of methyl, [err] straight or branched
chain alkyl, [err] cycloalkyl, phenyl, or combinations thereof; R'    is
hydrogen or methyl; 28    EP 0 298 652 B1 R"    is hydrogen or
[err]-methyl; R"'  is hydrogen, [err]-methyl or hydroxyl; Z is (1)
[err]-hydrogen and [err]-hydroxyl; 5        (2) [err]-hydrogen or
[err]-hydroxyl and (a) [ERR] where Alk is present or absent and is a
straight or branched hydrocarbon chain of 1 to 12 carbon 



atoms; and [err] is, 15            (i) hydrogen, (ii) hydroxyl, (iii) [err]
alkyl, (iv) [err], where [err] and [err] are each independently selected
from hydrogen; [err] straight or branched chain alkyl, [err] straight or
branched chain alkyl having a hydrogen substituted 20             with a
hydroxy carboxylic acid or [err] alkyl ester; [err] cycloalkyl; phenyl; or
[err] and [err] taken together with the nitrogen to which they are attached
represent a 5-6 membered saturated ring comprising up to one other
heteroatom selected from oxygen and nitrogen; or (v) [err], where [err] is
M, where M is hydrogen or alkali metal, or [err] straight or branched chain
alkyl; benzyl; or 25          (b) -(Alk)-[err], where Alk is always present
and has the same meaning as above; and [err] is (i) phenyl [err]
alkylcarbonyl, (ii) [err] cycloalkylcarbonyl, (iii) benzoyl, or 30
(iv) [err] alkoxycarbonyl; (v) amino, or [err] alkyl substituted amino,
carbonyl; or (vi) hydrogen, provided that Alk is a branched [err] chain;
(3) 35                                                     0 [ERR] 40
or= CH-Alk-[err] where Alk is present or absent and has the same meaning as
above, and [err] and R12 have the same meaning as above, and R12 is also
hydrogen or [err]  alkylcarbonyl; (4) 45
[ERR] 50        where the dashed bond replaces the 17a hydrogen; (5)
[err]-hydrogen and [ERR] where [err] is, 29    EP 0 298 652 B1 (a) [err]
alkyl; or (b) [err] 



(6) [err]-hydrogen and cyano; or (7) a-hydrogen and tetrazolyl; which
comprises reacting the compound with a silylating agent in the 5
presence of a quinone in order to introduce a [err] double bond. 2. A
process according to Claim 1 wherein the silylating agent is a
bistrimethylsilyltrihaloacetamide, bistrimethylsilylacetamide,
hexamethyldisilazane, or bistrimethylsilylurea. 10  3.  A process according
to Claim 2 wherein the quinone is: 18 [ERR] where [err] is hydrogen,
[err]alkyl,  [err]alkoxy, halo, nitro or cyano. 25 4. The process according
to Claim 3 wherein the quinone is
2,3-dichloro-5,6-dicyano-1,4-benzoquinone. 5. A process according to Claim
1 wherein A is [err]; B is 30 C [ERR] 40 where [err] is (a) hydrogen; (b)
methyl or ethyl; R", R"' are hydrogen; and 45     Z is [ERR] where R8 is 55
(i) [err] branched alkyl; (ii) [err] branched alkyl having a hydrogen
substituted with a hydroxy, carboxylic acid or [err] alkyl ester; (iii)
[err] branched alkyl; or 30    EP 0 298 652 B1 (iv) -OCH3. 6. A process
according to Claim 5 wherein the silylating agent is a
bistrimethylsilyltrihaloacetamide, bistrimethylsilylacetamide,
hexamethyldisilazane, or bistrimethylsilylurea. 5 



7. A process according to Claim 6 wherein the silylating agent is
bistrimethylsilyltrifluoroacetamide and the quinone is
2,3-dichloro-5,6-dicyano-1,4-benzoquinone. 8. A process according to Claim
7 wherein [err] is hydrogen and [err] is -NH-t-butyl. 10 9. A
dehydrogenation process according to Claim 1, which comprises reacting
17[err]-N-(t-butylcarbamoyl)- 4-aza-5[err]-androstan-3-one with a
silylating agent in the presence of a quinone to form 1 7[err]-N-(t-
butylcarbamoyl)-4-aza-5[err]-androst-1 -en-3-one. 15  10. A process
according to Claim 9 wherein the silylating agent is
bistrimethylsilyltrifluoroacetamide and the quinone is
2,3-dichloro-5,6-dicyano-1,4-benzoquinone. 11. A process according to Claim
1 which comprises reacting 23-methyl-4-aza-21-nor-5[err]-cholan-3,20-dione
with a silylating agent in the presence of a quinone to form the [err]
compound. 20 12. A process according to Claim 1 which comprises reacting
22-methyl-4-aza-21-nor-5a-cholan-3,20-dione with a silylating agent in the
presence of a quinone to form the [err] compound. 13. A process according
to Claim 1 which comprises reacting
3-oxo-4-aza-5a-androstan-17[err]-carboxylic 25     acid with a silylating
agent in the presence of a quinone to form the [err] compound. 14. A
process according to Claim 1 which comprises reacting
17[err]-(isopropylcarbonyl)-4-aza-5[err]-androstan- 3-one with a silylating
agent in the presence of a quinone to form the [err] compound. 30  15. A
process according to Claim 1 which comprises reacting
17[err]-(carbomethoxy)-4-aza-5a-androstan-3- one with a silylating agent in
the presence of a quinone to form the [err] compound. 16. A process for the
preparation of compounds having the following formula: 36
[ERR] 40 45 (I) wherein: 50     Q is absent or is 55 31    EP 0 298 652 B1
[ERR] where [err] is methyl, [err] straight or branched chain alkyl, [err]
cycloalkyl, phenyl, or combinations 15     thereof; and [err] is hydrogen,
[err] alkyl, [err] straight or branched chain alkoxy, halo, nitro or cyano;
B is 



(a) when Q is present, 20 25        where X is [err] or O; and [err] is
absent or is hydrogen, methyl or ethyl; (b) [ERR] 35        where X' is N;
(c) 40 C [ERR] 45 where X" is 0; Z is (1) [err]-hydrogen and a-hydroxyl;
(2) a-hydrogen or [err]-hydroxyl and 50          (a) [ERR] 55 where Alk is
present or absent and is a straight or branched hydrocarbon chain of 1 to
12 carbon atoms; and [err] is, 32    EP 0 298 652 B1 (i) hydrogen, (ii)
hydroxyl, (iii) [err] alkyl (iv) [err],  where [err] and [err] are each
independently selected from hydrogen; [err] straight 5             or
branched chain alkyl; [err] straight or branched chain alkyl having a
hydrogen substituted with a hydroxy, carboxylic acid or [err] alkyl ester;
[err] cycloalkyl; phenyl; or [err] and [err] taken together with the
nitrogen to which they are attached represent a 5-6 membered saturated ring
comprising up to one other heteroatom selected from oxygen and nitrogen; or
(v) [err], where [err] is M, where M is hydrogen or alkali metal, or [err]
straight or branched 10            chain alkyl; benzyl; or (b)
-(Alk)-[err], where Alk is always present and has the same meaning as
above; and [err] is (i) phenyl [err]  alkylcarbonyl, 



(ii) [err] cycloalkylcarbonyl, (iii) benzoyl, or 15            (iv) [err]
alkoxycarbonyl; (v) amino, or [err]  alkyl substituted amino, carbonyl; or
(vi) hydrogen, provided that Alk is a branched [err] chain; (3) 20 [ERR] 25
or = CH-Alk-[err], where Alk is present or absent and has the same meaning
as above, and [err] and [err] have the same meaning as above, and R12 is
also hydrogen or [err] alkylcarbonyl; (4) 30 [ERR] 35 where the dashed bond
replaces the 17[err] hydrogen; (5) [err]-hydrogen and [ERR] 45 where [err]
is, (a) [err] alkyl; or (b) [err]; (6) [err]-hydrogen and cyano; or 50
(7) [err]-hydrogen and tetrazolyl; R'    is hydrogen or methyl; R"    is
hydrogen or [err]-methyl; R"'  is hydrogen, [err]-methyl or hydroxyl,
characterized by reacting a lactone or lactam, in particular a
3-keto-4-azasteroid, of the formula 55 33    EP 0 298 652 B1 [ERR] 16
wherein B, Z, X, R'; R" and R"' are those defined above, with a silylating
agent in the presence of a 



quinone. 17. A process according to Claim 16 wherein the silylating agent
is a bistrimethylsilyltrihaloacetamide, 20     bistrimethylsilylacetamide,
hexamethyldisilazane, or bistrimethylsilylurea. 18. A process according to
Claim 17 wherein the quinone is: 25                               [ERR] 30
0 35 where [err] is hydrogen, [err] alkyl, [err]alkoxy, halo, nitro or
cyano. 19. A process according to Claim 18 wherein the quinone is
2,3-dichloro-5,6-dicyano-1,4-benzoquinone. 40 20. A process according to
Claim 16 wherein Q is present and [err] is methyl; B is 45
[ERR] 50 where X is NR1; R", R"' are hydrogen; Z is 55 34    EP 0 298 652
B1 n [ERR] where [err] is (i) [err] branched alkyl; (ii) [err] branched
alkyl having a hydrogen substituted with a hydroxy, carboxylic acid or
[err] alkyl ester; 10       (iii) [err] branched alkyl; or (iv) [err]. 21.
A process according to Claim 20 wherein [err] is -NH-t-butyl, [ERR] 20
sec-butyl, isobutyl or [err]. 



22. A process according to Claim 21 wherein [err] is hydrogen and [err] is
-NH-t-butyl. 25 23. A process according to Claim 22 where O is [ERR] 40 24.
A process according to Claim 22 where O is 45 [ERR] or 55 35    EP 0298 652
Bl         1111l1111!1111! PatentansprUche PatentansprUche fur folgende
Vertragsstaaten: AT, BE, CH, Li, DE, FR, GO, IT, LU, NL, SE 1. Verfahren
zur Dehydrierung oiner Verbindung der Formel: . 5 z 10 A 15~~~~~~~~~~~~~~~R
B3,   H 2                         CI)                  ~~~~~~~~~~(II) 35
worin Formel (I) alternativ die Struktur der Teilformeln (11) und/oder
(111) besitzen kann, worin A fUr folgendes steht: (1) -CH2-CH2- 40
(2) 9H3 -CH-CH2-; 1 2 B fUr folgendes steht: 50 65 36 



EP 0 298 652 B1                  IljIt IIIUI Iiji IIUI l1IUI C   L   M   S
(1) 5 C o      N/ R 10 worin X N odor 0 bedeutet und 15             RA
fehit odor fUr (a) Wasserstoff, (b) Methyl oder Ethyl, (c) NR2R3, worli R2
und R3 Wasserstoff odor Methyl bedeuten, odor (d) Cyano steht odor 20
(2) (a) 25                                                          C (R')3
SiO 30 (b) 35 C 40                                           CCR4)3 SiO 45
(C) 11 50                                                         c CRO)3
840      M~ 56 worin R4 eires von Methyl, geradkettigem  odor verzweigtem
CI-.-Alkyl, Cs-s-Cycloalkyl, Phenyl odor fUr Kombinationen davon steht, R'
Wasserstoff odor Methyl bedoutet 37  



EP 0 298 652 BI                      111111 II     11111 lii 111 11 * C   L
M   S * R"    Wasserstoff oder O-Methyl bedeutet, R"'   Wasserstoff,
0-Methyl oder Hydroxy bedeutet, Z fUr folgendes stellt: (1) ,6-Wasserstoff
und w-iydroxy, 5         (2) a-Wasserstoff oder a-Hydroxy und (a) 0 10
I -(Alk)-C-R8, worin Alk vorhanclen ist oder fehit und fUr eine
geradkettige oder verzweigte Kohlenwasserstoff- kette mit 1 bis 12
Kuthlenstoffatomen steht und Rs fUr folgendes steht: 15             (i)
Wasserstoff, (ii) Hydroxy, (iii) Cl -1 2-Alkyl, (iv) NR9R'0, worin R9 und
R10 jeweils unabhangig ausgewdhlt werden aus Wasserstoff, geradkettigem
uder verzweigtem Ci-12-Alkyl, geradkettigem oder verzweigtem C1-12-Alkyl,
20             beo dem ein Wasserstoff durch Hydroxy, Carbonsaure oder
C1-4-Alkylester ersetzt !st, C3-6- Cycloalkyl, Phenyl oder worin R9 und R'
zusammengenommen mit dem Stickstoffatom, an das sie angekOUpft sind, einen
5-6gliedrigen gesattigton Ring darstellen, der bis zu einem weiteren
Heteroatom umfaft, ausgewAhlt aus Sauerstoff und Stickstoff, oder (v) OR"1,
worin IT ' fUr M, worin M Wasserstoff oder Alkalimetall bedoutet, oder
geradkettiges 25             oder verzweigles C, -1s -AMkyl, Benzyl steht,
odor (b) -(Alk)-OR'2, worini Alk immer vorhanden ist und die gleiche
Bedeutung wie oben besitzt und R12 fUr folgendes steht: (i) Phenyl-C, -s
-alkylcarbonyl, (ii) Cs-jo-Cycloalkylcarbonyl, 30             (iii) Benzoyl
oder (iv) C1-I a-Alkoxycarbonyl, (v) Amino oder Ci -a-Alkyl-substituiertes
Amino, Carbonyl oder (vi) Wasserstoff, mit der Malgabe, daB Alk eine
verzweigte Cs-CB-Kette darstelit, (3) 36 0 



40,                                           =CH-Alk-&-R8 oder
=CH-Alk-OR12, worin Alk vorhanden ist oder fehit und dieselbe Bedeutung wie
vorstehend besitzt und Rs und R12 dieselben Bedeutungen wie oben besitzen
und R12 femer fUr Wasserstoff oder C1 -20-Alkylcarbonyl steht, 45
(4) 50                                                    7 } 04 55
worin die gestrichelte Bindung den 1 7a-Wasserstoff ersetzt, 38    EP 0 298
652 Bi             1111111 11110 HE 11111 1I I-Il * C   L   M S * (5)
a-Wasserstoff unid 0 5                                                   i
NHC-R13 worin R13 fOr 10          (a) Ci-i 2-Alkyl odor (b) NR9R'0 steht
(6) o-Wasserstoff und Cyano oder (7) a-Wasserstoff und Tetrazolyl, welches
die Umsetzt'ng der Verbindung mit einem Silylierungsmittel in Gegenwart
elnes Chinons zur 15        EinfUhrung elner A'-Doppelbindung umfalt. 2.
Verfahren nach Anspruch 1, bei dem das Silylierungsmittel
Bistrimethylsilyltrihalogenacetamid, Bistri- methylsilylacetamid,
I-lexamethyidisilazan oder Bistrimethylsilylharnstoff !st. 20  3. Verfahren
nach Anspruch 2, bei dein das Chinon o                      0 25 5  1 4 R
i9Rls    R 30 0 ist, worin R14 fOr Wasserstoff, Ci -s-Alkyl, Ci -6-Alkoxy,
Halogen, Nitro oder Cyano steht. 36 4. Verfahren nach Anspruch 3, bei dein
das Chinon 2,3-Dichlor-5,6-dicyano-1,4-benzochinon ist. 



5. Verfahren nach Anspruch 1, bei dem A far -CH2CH2- steht, 40      B fOr C
RI 60      steht, worin RI ftr (a) Wasserstoff, (b) Methyl oder Ethyl
steht, R", R' fOr Wasserstorf stehen und 55 39    EP 0 298 662 B1
1Ills II fiue (tII II I1 0 Z fur -8-R8 5 steht, worin   R8 flr (i)
verzweigtes C3-i2-Alkyl-NH, (ii) verzweigtes CS-i2-Alkyl-NH, bei dem ein
Wasserstoff durch Hydroxy, Carbonsaure oder C1-*- Alkylester substituiert
Ist, 10       (iii) verzweigtes C3-12-Alkyl oder (iv) -OCH3 steht. 6.
Verfahren nach Anspruch 5, be! dem das Silylierungsmittel
Bistrimethylsilyltrihalogenacetamid, Bistri- methylsilylacetamid,
Hexamethyldisilazan oder Bistrimethylsilylharnstoff ist. 15 7. Verfahren
nach Anspruch f, bei dem das Silylierungsmittel
Bistrimethylsilyltrifluoracetamid lst und das Chinon
2,3-Dichlor-5,6-dicyano-1 ,4-benzochinon ist. a 8. Verfahren nach Anspruchi
7, bei dem RI fOr Wasserstoff steht und Re-NH-t-Butyl bedeutet. 20 9.
Dehydrierungsverfahren, das die Umsetzung von
17,B-N-(t-Butylcarbamoyl)-4-aza-5a-androstan-3-on mit einem
Silylierungsmittel iti Gegenwart eines Chinons unter Bildung von
178-N-(t-Butylcarbamoyl)-4-aza- 5a-androst-1-en-3-on utnfal3t. 25  10.
Verfahren nach Anspruch 9, be! dem das Silylierungsmittel
Bistrimethylsilyltrifluoracetamid ist und das Chinon
2,3-Dichlor-5,6-dicyano-1,4-benzochinon ist. 



11. Verfahren nach Anspruchi I, welches die Umsetzung von
23-Methyl-4-aza-21-nor-5 a-cholan-3,20-dion mit einem Silylierungsmittol in
Gegenwart eines Chinons unter Bildung der A1-Verbindung umfaft 30 12.
Verfahren nach Anspruch I, das die Umsetzung von
22-Methyl-4-aza-21-nor-5a-cholan-3,20-dion mit einem Silylierungsmittel in
Gegenwart eines Chinons unter Bildung der A'-Verbindung umfaft. 13.
Verfahren nach Anspruch 1, welches die Umsetzung von
3-Oxo-4-aza-5a-androstan-17,B-carbonsaure 35     mit einem
Silylierungsmillel in Gegenwart eines Chinons unter Bildung der
A'-Verbindung umfalt. 14. Verfahren nach Anspruch 1, das die Umsetzung von
17,8-(lsopropylcarbonyl)-4-aza-5a-androstan-3-on mit einem
Silylierungsmittol in Gegenwart eines Chinons unter Bildung der
A1-Verbindung umfafst. 4o  15. Verfahren nach Anspruch I, das die Umsetzung
von 17A8-(Carbomethoxy)-4-aza-5a-androstan-3-on mit einem
Silylierungsmittel in Gegenwart eines Chinons unter Bildung der
A'-Verbindung umfalt. 16. Verbindungen der Formel 45 S0
X       X~~~~~~~~~~~~~~~~R'' so 65 Cl) 40    EP 0 298 652 BI
1   111111 11111 11111 111111 *   C   L   M   S   * worin: Q fehit oder fUr
5                            214 Ri                                 Ri 4 /0
oder            R 10                                 2R4
OSI(R 4) 3 R14 (R4)3siO
oder oder    R                                                        OH 15
-OH steht, worin R4   fUr Methyl, geradkettiges oder verzweigtes
C1-e-Alkyl, C3-s-Cycloalkyl, Phenyl oder for 20               Kombinationen
davon steht und R14 fUr Wasserstoff, C, -s-Alkyl, geradkettiges oder
verzweig- 



tes C1 -s-Alkoxy, Halogen, Nitro odor Cyano steht, B fUr folgendes stelot:
(a) 26 30                                                0 wenn Q vorhanden
ist Worin X fUr NRW odor 0 stelot und R1 fWhit oder fUr Wasserstoff, Methyl
oder Ethyl steht, 35        (b) 40 CR4)3 S10 45        worin X' N bedeutet,
(c) 50                                                     II (R4)3 SiO/  \
55         worin X" 0 bedeulet, Z fUr folgendes steht: (1) ,-Wasserstoff
und a-Hydroxy, (2) a-Wasserstoff odor a-Hydroxy und 41    EP 0 298 652 BI
I  liiiI11111 i 1 !I ! (a) 0 5
-Alk--0R8 worin Alk vorhanden iSt odor fehit und eine geradkettige oder
verzweigte Kohlenwasserstofflette mit 1 bis 12 Kohlenstolfatomen ist und Rs
fUr folgendes steht: 10             (i) Wasserstoff, (ii) Hydroxy, (iii) Ct
-1 2-Alkyl, (iv) NR9R10, woiin R9 und RIO jeweils unabhangig ausgewlhlt
werden aus Wasserstoff, geradkettigem oder verzweigtem Ci-12-Alkyl,
geradkettigem oder verzweigtem Ci-12-Alkyl, 15             be! dein ein
Wasserstoff durch Hydroxy, Carbonsdure oder C1-4-Alkylester substituiert
ist, C3-6 -Cycloalkyl, Phenyl, oder R9 und R10 zusammengenommen mit dem
Stickstoffatom, an das sle angeknipft sind, einen 5- bis 6-gliedrigen
geslttigten Ring darstellen, der bis zu elnem weiteren Heteroatom umfa8t,
ausgewlhIt aus Sauerstoff und Stickstoff, oder 



(v) OR", worin RI' fUr M steht, worin M Wasserstoff oder Alkalimetall
bedeutet, oder 20             geradkettiges oder verzweigtes C,l-I -Alkyl,
Benzyl oder (b) -(AMk)-OR12, worin Alk immer vorhanden ist und die gleiche
Bedeutung wie oben besitzt und R12 fOr (i) Phenyl-Ci -6 -alkylcarbonyl,
(ii) Cs-io-Cycloalkylcarbonyl, 25             (iii) Benzoyl odor (iv) C, -1
s-Alkoxycarbonyl, (v) Amino odor CI -s-Alkyl, substituiertes Amino,
Carbonyl oder (vi) Wasserstoif steht, mit der Mal3gabe, daS Alk elne
verzweigte C3-Cs-Kette bedeutet, (3) 30 0 =CH-Alk-C-R8 35 oder
=CH-Alk-OR12, worin Alk vorhanden ist oder fehit und dieselbe Bedeutung wie
oben besitzt und R3 und R12 dieselbe Bedeutung wie oben besitzen und R12
ferner fUr Wasserstoff oder C1 -20- Alkylcarbonylsteht, (4) 40 45 50
worin die gestrichelle Bindung den 17a-Wasserstoff ersetzt, (5)
a-Wasserstoff und 0 If 55
NHC-R13, worin R'3 far 42    C   L   M S * (a) C0 -12-Alkyl oiler (b) NR9
RI0 stelit, (6) a-Wasserstoff und Cyano oder (7) c-Wasserstoff uwid
Tetrazolyl, 5            R'    Wasserstolf und Methyl bedeutet, 



R"    Wasserstolf odor 6-Methyl bedeutet, R"'   Wasserstolf, 6-Methyl odor
Hydroxy bedeutet. 17. Verbindung nach Anspruch 16, worin 10      Q
vorhanden ist und R' Methyl bedeutet, B fUr 0       X 20         steht,
worin X NR' liedeutet, R", R"' fOr Wasserstull stehen, Z fOr 0 25
-C-R8 steht, worin R8 fUr folgondes steht: (i) verzweigtes C3-12-Alkyl-NH,
(ii) verzweigtes C3-,2-Alkyl-NH, bei dem ein Wasserstoff mit Hydroxy,
Carbonsaure odor Ct-4- 30        Alkylester substituiert ist, (iii)
verzweigtes -C3 - 12-AlkyI oder (iv) -OCHs. 16. Verbindungen nach Aismpruch
17, worin 36      Rs far -NH-t-Butyl, CH20H -NH4(CH3)2, 40 sec-Butyl,
Isobutyl odor -OCH3 steht. 19. Verbindung nach Anspruch 18, worin RI fUr
Wasserstoff steht und R8 -NH-t-Butyl bedeutet. 45 50 55    EP 0 298 652 B1
11111 II IN 20. Verbindung nach AnsprICl1 19, worin a fUr Cl Cl V/0 \BSo
CN 10 oder        CN 



-OH 15 steht. 21. Verbindung nach Anspruch 19, worin a fUr 20 C1 C I 25
Cl>/tOSiM. oder 30                                                 CI.
-OH steht. 35  PatentansprUche fUr folgende Vertragsstaaten  ES, GR 1.
Verfahren zur Dehydrierung von Lactonen und Lactamen, insbesondere von
3-Keto-4-azasteroiden der Formel: 40 45 50 55 44    EP 0 298 652 B1
1 *   C   L   M   S   * z BV 15 20
R- 25                                 sK         H 20 (I') -C"II) worin
Formel (I) alternaLiv die Struktur der Teilformeln (II) und/oder (III)
besitzen kann, worin A flr folgendes steht: (1) -CH2-CH2- (2) 35 



9H3 -CH-CH2-; 1  2 B flr folgendes steht: 45        (1) R 55        worin X
N oder 0 bedeutet und R' fehit oder fir (a) Wasserstoff, 45    EP O 298 652
B1                 I lIIj IIII 11111 liii II DI * C   L   M   S * (b)
Methyl oder Ethyl, (c) NR2R3, worin R2 und R3 Wasserstoff oder Methyl
bedeuten oder (d) Cyano steht, oder (2) (a) 10 (R )3 SiO / 15          (b)
20                                                         C C R')3 S1O
0 25 (C) 30 (R')3 SlO      N 35 worin R4 eines von Methyl, geradkettigem
oder verzweigtem C1 -a-Alkyl, C3-6-Cycloalkyl, Phenyl oder fOr
Kombinalionen davon steht, R'    Wasserstoff oder Methyl bedeutet R"
Wasserstoff oder ,-Methyl bedeutet, 40         R".    Wasserstoff,
,8-Methyl oder Hydroxy bedeutet, Z far folgendes steht: 



(1) ,-Wasserstoff und a-Hydroxy, (2) a-Wasserstoff oder a-Hydroxy und (a)
45 0 -(Alk)-C-R8, 50 worin Alk vorhanden ist oder fehit und fUr eine
geradkettige oder verzweigte Kohlenwasserstoff- kette mit 1 bis 12
Kohlenstoffatomen steht und R8 fUr folgendes steht: (i) Wasserstoff, (ii)
Hydroxy, 55             (iii) CI-1 2-Alkyl, (iv) NRPR'0, worin R9 und R10
jeweils unabhangig ausgewghlt werden aus Wasserstoff, geradkettigem oder
verzweigtem  C1-12-Alkyl, geradkettigem oder verzweigtem CI-12-Alkyl, bei
dem ein Wasserstoff durch Hydroxy, Carbonsdure oder C1 -4-Alkylester
ersetzt ist, C3-6- 46    EP 0 298 652 B1 1               c   L        I
11D111 Cycloalkyl, Plienyl oder worn R9 und RIO zusammengenommen mit dem
Stickstoff, an den sie angeknUpft sind, einen 5-Bgliedrigen gesittigten,
Ring darstellen, der bis zu einem weiteren Heteroatom umlalt, ausgew~hit
aus Sauerstoff und Stickstoff, oder (v) OR", worli R1' fUr M, worin M
Wasserstoff oder Alkalimetall bedeutet, oder geradkettiges s
oder verzweigtes C,-, -Alkyl, Benzyl, oder (b) -(Alk)-OR12, wotin Alk immer
vorhanden ist und die gleiche Bedeutung wie oben besitzt und R12 fUr
folgendes steht: (i) Phenyl-C, -6 -alkylcarbonyl, (ii) C5 -l
o-Cycloalkylcarbonyl, 10             (iii) Benzoyl oder (iv)
Ci-19-Alkoxycarbonyl. (v) Amino oder C1 -s-Alkyl-substituiertes Amino,
Carbonyl oder (vi) WasserstolF, mit der Mal3gabe, dag Alk eine verzweigte
C3-Ce-Kette darstellt, (3) 15 0 =CH-Alk-8-R8 



20        oder = CH-Alk-OR'2, worin Alk vorhanden ist oder fehit und
dieselbe Bedeutung wie vorstehend besitzt und Rs und R12 dieselben
Bedeutungen wie oben besitzen und R12 femer for Wasserstoff oder Ci
-20-Alkylcarbonyl steht, (4) 25 0m 30 worin die gestrichelte Bindung den
17a-Wasserstoff ersetzt, J(       (5) a-Wasserstoff und 35 0 NHC-R13 40
worn R13 fUr (a) C1-1 2-Alkyl oder (b) NR9R10 steht, (6) ct-Wasserstoff und
Cyano oder 45        (7) a-Wasserstoff und Tetrazolyl, welches die
Umsetzung der Verbindung mit einem Silylierungsmit- tel in Gegenwart elnes
Chinons zur EinfUhrung einer A'-Doppelbindung umfaBt. 2. Verfahren nach
Anspruch 1, bei dem das Silylierungsmittel
Bistrimethylsilyltrihalogenacetamid, Bistri- methylsilylacetamid,
tioxamethyidisilazan odor Bistrimethylsilylharnstoff ist. 50 55 47    EP O
298 652 B1                  I I!III     111111 11111 111111 * C   L   M   S
3  Verfahren nach Anspruch 2, be! dem das Chinon 0                       o
*                           0 RI 10                                 R14
R 4         R 0 15     ist, worin R1'4 fr Wasserstl'f, C r.--Alkyl, Ci
-r-Alkoxy, Halogen, Nitro oder Cyano steht. 4. Verfahren nach Anspruclh 3,
be! dem das Chinon 2,3-Dichlor-5,6-dicyano-1,4-benzochinon !st. 



5. Verfahren nach Anspruch 1, be! dem 20      A flr -CH12-CH2- steht, B fOr
25 O N 30                                                         a' 35
steht, worin R' fOr (a) Wasserstoff, (b) Methyl oder Ethyl steht, R", R"'
fUr Wasserstoff stohen und 40      Z far 0 -c R8 45 steht, worin    R8 far
(i) verzweigtes C3-12 -Alkyl-NH, (ii) verzweigtes C3-12-Alkyl-NH, be! dem
ein Wasserstoff durch Hydroxy, Carbons ure oder C1-4- so         Alkylester
substituiert ist, (iii) verzweigtes -C3-i, -Alkyl oder (iv) -OCH3 steht. 6.
Verfahren nach Anspruch 5, bel dem das Silylierungsmittel
Bistrimethylsilyltrihalogenacetamid, Bistri- 55      methylsilylacetamid,
Flexainethyldisilazan oder Bistrimethylsilylharnstoff !st. 7. Verfahren
nach Anspruch 6, be! dem das Silylierungsmittel
Bistrimethylsilyltrifluoracetamid ist und das Chinon
2,3-Dichlor-5,6-dicyano-1,4-benzochinon ist. 48    8. Verfahren nach
Anspruch 7, bei dem RI far Wasserstoff steht und R8-NH-t-Butyl bedeutet. 9.
Dehydrierungsverfahron, das die Umsetzung von
17,6-N-(t-Butylcarbamoyl)-4-aza-5a-androstan-3-on mit einem
Silylierungsmittel in Gegenwart eines Chinons unter Bildung von
170-N-(t-ButyIcarbamoyI)-4-aza- 5      5a-androst-1-en-3-on umfalt. 10.
Verfahren nach Anspruch 9, bei dam das Silylierungsmittel
Bistrimethylsilyltrifluoracetamid ist und das Chinon
2,3-Dichlor-5,6-dicyano-1,4-benzochinon ist. 1o  11. Verfahren nach
Anspruch 1, welches die Umsetzung von 23-Methyl-4-aza-21-nor-5
a-cholan-3,20-dion mit einem Silyllerungstniltel In Gegenwart eines Chinons
unter Bildung der A'-Verbindung umfaBt. 



12. Verfahren nach Anspruch 1, das die Umsetzung von
22-Methyl-4-aza-21-nor-5a-cholan-3,20-dion mit einem SilylierungsmilLol in
Gegenwart eines Chinons unter Bildung der A1-Verbindung umfaBt. 1S 13.
Verfahren nach Anspruch 1, welches die Umsetzung von
3-Oxo-4-aza-5a-androstan-17,-carbonsaure mit einem Silylierungsmiltel in
Gegenwart eines Chinons unter Bildung der A'-Verbindung unfast. 14.
Verfahren nach Anspruch 1, das die Umsetzung von
179-(Isopropylcarbonyl)-4-aza-5a-androstan-3-on 20     mit einem
Silylierungsinitlel in Gegenwart eines Chinons unter Bildung der
A'-Verbindung umfaft. 15. Verfahren nach Anspruch 1, das die Umsetzung von
17.8-(Carbomethoxy)-4-aza-5a-androstan-3-on mit einen, Silylierungsmitlel
in Gegenwart eines Chinons unter Bildung der A'-Verbindung umfalt. 25 16.
Verfahren zu Herstellung von Verbindungen der Formal z. 30 35 Ct) 40 worin
a fehIt oder fUr 45 R1 4                             R 14 1 4
R~~~~~~~' 50                                          ~~~~~~~~~~~~~R 50
X            oder (R4)3Si~~tR14                       R 4       OSi( R')3
55~~~~~~4 O d                                                         ad
4~~~~~~~' -                                           -OH 49    21111111
111111 fll,11   .S . steht, worin R4   fUr Methyl, geradkettiges oder
verzweigtes C,-s-Alkyl, Cs-6-Cycloalkyl, Phenyl oder fUr Kombinationen
davon steht und R1'4 fUr Wasserstoff, C1 -s-Alkyl, geradkettiges oder
verzweig- tes C, -6 -Alkoxy, Halogen, Nitro oder Cyano steht, 5      B fUr
folgendes steht: (a) 



10 15        wenn Q vorhanden ist worin X fUr NR' oder O sleht und R1 fehit
oder fUr Wasserstoff, Methyl der Ethyl steht, (b) 20 C CR')3 SiO 25 worin
X' N bedeutet, (c) 30 36                                           CR )
o3       XI i worin X' 0 bedeutel, Z fUr folgendes steht: 40        (1)
#-Wasserstoff und cz-Hydroxy, (2) a-Wasserstoff odor ni-Hydroxy und (a) 45
0 -Alk-C-R8 worin so        Alk vorhanden ist odor fehit und eine
geradkettige oder verzweigte Kohlenwasserstoffkette mit 1 bis 12
Kohlenstoffatomen isl und R8 fUr folgendes steht: (i) Wasserstoff, (ii)
Hydroxy, (iii) CI -12-Alkyl, 55          (iv) NR9 R10, worin 1'9 und RIO
jeweils unabhangig ausgewdhlt werden aus Wasserstoff, geradket- tigem oder
verzweigtem C1-12-Alkyl, geradkettigem oder verzweigtem C1-12-Alkyl, be!
dem ein Wasserstoff durch Hydroxy, Carbonsaure oder C1-4-Alkylester
substituiert ist, C3-6-Cycloalkyl, Phenyl, oder R9 uwid R' zusammengenommen
mit dem Stickstoff, an den sie angeknUpft sind, 50    EP O 298 652 B1
I 1111111 11111 NIII III liii einen 5- bis 6-gliedrigen gesattigten Ring
darstellen, der bis zu einem weiteren Heteroatom umfalt, ausgewdlilt aus
Sauerstoff und Stickstoff, oder (v) OR", worin RI fUr M steht, worin M
Wasserstoff oder Alkalimetall bedeutet, odor geradketti- 



ges oder verzweigtes Ci -1 a-Alkyl, Benzyl, oder 5         (b) -(Alk)-OR12,
worin Alk immer vorhanden ist und die gleiche Bedeutung wie oben besitzt
und R12 fUr (i) Phenyl-C, -6 -alkylcarbonyl, (ii) Cs-io-Cycloalkylcarbonyl,
(iii) Benzoyl oder 10          (iv) C, -I s -Alkoxycarbonyl, (v) Amino oder
Ct -a-Alkyl, substituiertes Amino, Carbonyl, odor (vi) Wasserstoff stolit,
mit der Malgabe, daB Alk eine verzweigte C3-Ca-Kette bedeutet, (3) t5
=CH-Alk-C-R8 20        oder =CH-Alk-OR12, worin Alk vorhanden ist oder
fehit und dieselbe Bedeutung wie oben besitzt und R8 und R12 dioselbe
Bedeutung wie oben besitzen und R12 ferner flr Wasserstoff odor Ct -20-
Alkylcarbonyl steht, (4) 25 30 35        worln die gestrichelle Bindung den
17a-Wasserstoff ersetzt, (5) a-Wasserstoff und 0 40
19&NH R13, worin R13 fUr (a) C1-1 2-Alkyl oder 45          (b) NR3R'0
steht. (6) a-Wasserstoff und Cyano oder (7) a-Wasserstoff und Tetrazolyl,
R'    WasserstofF und Methyl bedeutet, Rt   Wasserstoff oder,B-Methyl
bedeutet, 50           R.'   Wasserstoff, 6-Methyl oder Hydroxy bedeutet,
dadurch gekennzeichnet, daB ein Lacton oder Lactam, insbesondere ein
3-Keto-4-azasteroid der Formel 55 51    z. 



5                                                             R 10
Re B (I) 15 worin B. Z, X, R', R", R"' die vorstehend gegebenen
Definitionen besitzen, mit einem Silylierungsmittel in Gegenwart eines
Chinons umgesetzt wird. 17. Verfahren nach Anspruch 16, bei dem das
Silylierungsmittel Bistrimethylsilyltrihalogenacetamid, Bistri- 20
methylsilylacetamid, Hexamethyldisilazan odor Bistrimethylsilylharnstoff
ist. 18. Verfahren nach Anspruch 17, bel dem das Chinon 25
0                       0 R1 4    R 4  R 1             4    I0 ll l l ~~~R1
4 J 30
14 J~~~~~~~~~ O 0 35 ist, worin R14 flr WassersLolf, Ci -r-Alkyl, Ci
-s-Alkoxy, Halogen, Nitro oder Cyano steht. :      19. Verfahren nach
Anspruch 18, bei dem das Chinon 2,3-Dichlor-5,6-dicyano-1,4-benzochinon
ist. 40  20. Verfahren nach Anspruch 16, be! dem Q vorhanden !st und R4 fUr
Methyl steht, B flr 45 50         steht, worin X NR1 bedeutet, R", R"' far
Wasserstoff stehen, Z fUr 55
0 52R8 52    EP O 298 652 B1        I I!11I1  IIIJJ 1I 11161 I!1 steht,
worin R8 fUr folgendes steht: (i) verzweigtes Cs-i2-Alkyl-NH, (ii)
verzweigtes C3-12-Alkyl-NH, be! dem ein Wasserstoff mit Hydroxy,
Carbonsaure oder C,-4- 6         Alkylester substituiert ist, (iii)
verzweigtes -C.-12-Alkyl oder 



(iv) -OCH3. 21. Verfahren nach Anspruch 20, be! dem 10     Ra fUr
-NH-t-Butyl, OH20H -NHC(CH3)2,. 15 sec-Butyl, Isobutyl oder -OCH3 steht.
22. Verfahren nach Anspiu.ch 21, be! dem RI far Wasserstoffsteht und Rs
-NH-t-Butyl bedeutet. 20 23 Verfahren nach Anspauch 22, bei dem Q far C1 25
C1 /0 \      ~cl 30                                        MQ3s S0 oder
CH -OH 35 steht. 24. Verfahren nach Anspruch 22, be! dem Q far 40 C1 C1 45
/ 0 osix. Ci oder 50                                                 Cl
-OH steht. 55 53    EP 0 298 652 B1          | ||||| || | 11  DI1l  1l!
Revendlcatlons Revendlcations pour les Etats contractants sulvants AT, BE,
CH, Li, DE, FR, GB, IT, LU, NL, SE 



1. Proc~d6 pour d~shydrog6tier un compose de formule 5 z t510
R      ' A _'                          BV~~~~~~~~~~~~~~~~~R 15 ( I) 20 z A
25 H 30 ( II)                 ( III) 35         OU la formule (I) peut
aussi avoir la structure des formules partielles (II) et/ou (Ill), ou A
est: (1) -CH2-CH2-: (2) 40                                              CH3
-CH-CH2- 1 2 45 B est (1) 50 0     X R 55 ou X est N ou 0 ; et R1 est
absent ou est (a) un hydrogbne; 54    EP O 298 652 B1          1111111 11
111111 



(b) un radical mrnthyle ou ethyle; (c) NR2R3 oO R" et R3 sont chacun un
hydrogbne ou un radical m~thyle: ou (d) un radical cyano; ou bien (2) 5
(a) 10                                                         C (R4)3 SiO
H 15 (b) 20                                                     II ( R')3
S10        o 25 (C) 30 26~~~~~~~~~~~~~~~~~~~~~~~~~I (R6)3 SIO      N 35 R
oO R4 est I'un quelconque des radicaux methyle, alkyle en Ci-8 a chaine
droite ou ramifiee, 40        cycloalkyle en Ca-6, phdnyle, ou leurs
combinaisons; R'    est un hydrogbne ou le radical m~thyle; R"    est un
hydrogbne ou le radical 6-mdthyle; R"' est un hiydiogbne ou le radical
0-methyle ou hydroxyle; Z est 45       (1) un ,8-hydrogeno ou un radical
a-hydroxyle; (2) un a-hydrogbne ou un radical a-hydroxyle, et (a) 0 50
II -Alk-C-R8 ou Alk est present ou absent et reprdsente une chatne
hydrocarbon6e droite ou ramifiee ayant de 55          1 & 12 atomes do
carbone, et R8 est (i) un hydrogene, (ii) un radical hydroxyle, (iii) un
radical alkyle en C1-t2, 55  



EP O 298 652 B1            111111111111111  111 i  II D11!1111 (iv) NR9R10,
ou R9 et RIO, independamment I'un de l'autre, sont chacun choisis parmi
l'hydrogbne  les radlcaux alkyle en Ci -12 a chaihe droite ou ramifi6e ;
les radicaux alkyle en Ci -12 a chatne droite ou ramifiee dont un hydrogbne
est substitue par un radical hydroxy, un acide carboxylique ou un ester
alkylique en Ci-4; cycloalkyle en C3-s ; phenyle ; ou bien 5
encore R9 et R10, pris avec I'atome d'azote auquel ils sont lis,
repr~sentent un cycle satur6 a 5 ou 6 chaenons comprenant jusqu'a un autre
h~t6roatome choisi parmi l'oxygbne et l'azote; ou bien (v) OR", ob RI' est
M, oO M est un hydrogbne ou un metal alcalin, ou encore un radical alkyle
en Ci -18 a chatne droite ou ramifiee; benzyle ; ou bien 10            (b)
-(Alk)-OR12, ou Alk est present ou absent et a les mames significations que
ci-dessus; et R12 est (i) un radical pheriyle (alkyle en Ci -6)carbonyle,
(ii) un radical (cycloalkyle en Cs-io)carbonyle, (iii) un radical benzyle,
ou 15            (iv) un radical (alcoxy en C, -e)carbonyle, (v) un
hydrogbno; (3) 20                                                     0
=CH-Alk-C-R8 ou bien =CH-Alk-OR'2, oO Alk est present ou absent et a les
m~mes significations que ci-dessus, et 25        R8 et R12 ont les m6mes
significations que ci-dessus, et R12 est aussi un hydrogene ou un radical
(alkyle en Ci-20)carbonyle; (4) 30 0, 35 oC, la ligne en tirets remplace
l'hydrogene 17a; (5) un a-hydrogbne, et 40 0 NHC-R13 45 ou R13 est (a) un
radical alkyle en Ci -12OU 



(b) NR9R10; (6) un t-hydrogbne et un radical cyano; ou bien 50       (7) un
a-hydrogbne el un radical t~trazolyle ; qui consiste a faire reagir le
compose avec un agent de silylation en presence d'une quinone pour
introduire une double liaison A1. 2. Proced6 selon la revendication 1, dans
lequel l'agent de silylation est un bistrimdthylsilyltrihalog6noac4-
tamide, le bistrimethylsilylac6tamide, I'hexamethyldisilazane ou la
bistrimdthylsilylurde. 55 56    3. Procedd selon la revendication 2, dans
lequel la quinone est 0                      0 10~~R * 4
Rl           R R        R 10                               Rl4>trlr
R4R0 15 oO R14 est un hydrogbno ou un radical alkyle en C1-6, alcoxy en
Ct-s, halogeno, nitro ou cyano. 4. Proced6 selon la revendication 3, dans
lequel la quinone est la 2,3-dichloro-5,6-dicyano-1,4-benzoqui- none. 20 5.
Proc~dd selon la revendication 1, dans lequel A est -CH2-CH2- B est 25 C o
N 30                                                    R oO RI est: (a) un
hydrogene; 35       (b) un radical m~thyle ou ethyle; R" et R"' sont des
hydrogbnes; et Z est 0 40                                                11
-C-R8 ob Rs est 



45       (i) un radical -NH(alkyle ramifie en C3-12); (ii) un radical
-NH(alkyle ramifie en C3-12) ayant un hydrogene substitue par un hydroxy,
un acide carboxylique ou un ester alkylique en Ci -4; (iii) un radical
alkyle en C3-12 ramifie ; ou encore (iv) -OCH3 50 6. Proc~d6 selon la
revendication 5, dans lequel l'agent de silylation est un
bistrimethylsilyltrihalog~noac6- tamide, le bistrimdthylsilylacdtamide,
I'hexamdthyidisilazane ou la bistrim~thylsilylurde. 7. Procedd selon la
revendication 6, dans lequel l'agent de silylation est le
bistrimethylsilyltrifluoroacetamni- 55     de, et la quinone est la
2,3-dichloro-5,6-dicyano-1,4-benzoquinone. a  Procedd selon la
revendication 7, dans loquel RI est un hydrogene et RO est le radical
-NH-tert-butyle. 57    EP 0 298 652 B1               c   L  M   S 9.
Proc~d6 de deshydrog6eiation, qui consiste & faire r6agir la
17,0-N-(tert-butylcarbamoyl)-4-aza-5a- androstane-3-one avec un agent de
silylation en presence d'une quinone pour former la 170-N-(tert-
butylcarbamoyl)-4-aza-5c. -anidrost-1 -ene-3-one. 5 10. Procede selon la
revenclication 9, dans loquel l'agent de silylation est le
bistrimethylsilyltrifluoroacetami- de, et la quinone est la
2,3-dichloro-5,6-dicyano-1,4-benzoquinone. 11. Procdde selon la
revendiuation 1, qui consiste a faire rdagir la
23-methyl-4-aza-21-nor-5a-cholane-3,20- dione avec un agent de silylation
en presence d'une quinone pour former le compose Al. 10 12. Procede selon
la revendication 1, qui consiste A faire r~agir la
22-methyl-4-aza-21-nor-5a-cholane-3,20- dione avoc un agent do silylation
en presence d'une quinone pour former le compos6 Al. 13. Procede selon la
revendication 1, qui consiste a faire reagir 'acide
3-oxo-4-aza-5a-androstane-17,6- 15     carboxylique avec un agont de
silylation en presence d'une quinone pour former le compos4 Al. 14. Procede
selon la revendication 1, qui consiste a faire reagir la
17,-(isopropyIcarbonyl)-4-aza-5a- androstane-3-one avec un agent de
silylation en pr~sence d'une quinone pour former le compos6 A'. 20  15.
Proced6 selon la revendication 1, qui consiste & faire reagir la
17,B-(carbomethoxy)-4-aza-5a-androstane- 3-one avec un agent de silylation
en presence d'une quinone pour former le compose A'. 16. Composes de
formule 25 m        ~~~R-' 30 K)~~~~~~~~~~~~~~~~~R 



35 (t) 40     dans laquelle: Q est absent ou bien est R 4
R 4 45                      R1 j                              R': R '4
OU                       OS.    4) 50                (R4)3SiO OU     R1 4
OU -OH                                                      -OH 55     oO
R4 est un radical m6tiyle, alkyle & chathe droite ou ramifi~e en C, -.,
cycloalkyle en Cs-6, ph6nyle, ou leurs combinaisons ; ot R14 est un
hydrogene ou un radical alkyle en C1-6 a chaene droite ou ramifiee, alcoxy
en C1 -6, halogeno, nitro ou cyano; B est: 58    (a) quand Q est presont, 0
oO X est NR1 ou 0; et RI est absent ou est un hydrogbne ou un radical
methyle ou ethyle; to       (b) 75
(~~~~~~~~~~~R')3 SiO  Xv 20           oOX'estN; (c) 25
C 25~~~~~~~~~~~~ (4)3 SiO/   X. 30 00 X" est 0; Z est (1) un 8-hydrogbno ot
un radical a-hydroxyle; (2) un a-hydrogeine ou un radical a-hydroxyle, et
35          (a) 0. -Alk-C-R8 40 oO Alk est present ou absent et est une
chaihe hydrocarbonde A chaene droite ou ramifie 



ayant de 1 & 12 atomes de carbone ; et R8 est (i). un hydrogbnie, 45
(ii) un radical hydroxyle, (iii) un radical en C1 -12, (iv) NR9R10, oO R9
et RIO, independamment Pun de l'autre, sont chacun choisis parmi
l'hydrogbne et les radicaux alkyle a chatne droite ou ramifi~e en Cl-1 2 ;
alkyle A chaihe droite ou ramifiee en CI -12 ayant un hydrogbne substitue
par un radical hydroxy, acide carboxylique 50    ,        ou ester
alkylique en C1-4 ; cycloalkyle en C3-6 ; ou R3 et RIO, pris ensemble avec
l'azote auquel ils sont li6s, representent un noyau sature A 5 ou 6
chaihons comprenant jusqu'L un autre h6tbroatome choisi parmi l'oxygene et
l'azote ; ou bien (v) OR", o  RI ' est M, oO M est un hydrogbne ou un m~tal
alcalin, ou encore un radical alkyle en C1-,a & chaine droite ou ramifi6e ;
benzyle ; ou bien 55          (b) -(Alk)-OR12, uu Alk est toujours pr~sent
et a les m~mes significations que ci-dessus; et R12 est (i) un radical
phenyl-(alkyle en Ci -s)carbonyle, (ii) un radical (cycloalkyle en
Cs-lo)carbonyle, 59    EP O 298 652 B1            1111111 111111 llII lul
II !I (iii) un radical benzoyle, ou bien (iv) un radical (alcoxy en C, -1
a)carbonyle, (v) un radical amino ou un radical amino substitu6 par-des
radicaux alkyle en C1-., carbonyle, ou 5             (vi) un hydrogene, du
moment que Alk est une chalhe ramifide en C9-s (3) 0 10
II =CH-Alk-C-R8 ou encore = CH-Alk-OR12, ob Alk est present ou est absent
et a les memes significations que ci- dessus, et R8 et R'2 ont les m~mes
significations que ci-dessus, et R12 est aussi un hydrogbne ou 15       un
radical (alkyle en Ci -20)carbonyle: (4) 20
07 ob la liaison en tirets remnplace l'hydrogbne 17a; 25       (5) un
ci-hydrogbne et lormule 



0 30                                            NHC-R13, ob R13 est (a) un
radical alkyle on Ci -12, ou 36          (b) NR9 R10; (6) un a-hydrogbne et
uii radical cyano ; ou encore (7) un a-hydrogbne et Uin radical
tetrazolyle; R'    est un hydrogyne ou le radical m~thyle; R"    est un
hydrogbne ou le radical ,-methyle; 40          R"'   est un hydruoyne ou un
radical 8-methyle ou hydroxyle. 17. Composes selon la revelidication 16,
dans lesquels Q est present et R4 est le radical m~thyle; B est 45 50
ob X est NR1 R" et R"' sont des lhydrogbnes; et Z est 0 56
H    EP 0 298 652 Bi        1        1       1 ou RB est (i) un radical
-NH(alkyle ramifi1 en C3-12); (ii) un radical -NH(alkyle ramifi6 en C3-12)
ayant un hydrogbne substitue par un hydroxy, un acide carboxylique ou un
ester alkylique en C -4; 5        (iii) un radical alkyle en C3-12 ramifie
; ou encore (iv) -OCH3 1& Composes selon la revenidication 17, dans
lesquels R3 est l'un des radicaux -NH-tert-butyle, '
CH20H -NHC( CH3 )2, 16     sec-butyle, isobutyle ou -OCH3. - 19. Compose
selon la revendication 18, dans loquel R1 est un hydrogbne et RB est le
radical -NH-tert- butyle. 20 20. Compose selon la revondication 9, dans
lequel Q est C       C 25 



300 CN 30                                      M3Si ou      C -OH 35 21.
Compos6 selon la revendication 19, dans lequel Q est 40
Cl Cl- 45                                                  osime Cl
C U -OH C1 50 Revendlcatlons pour les Etats contractants sulvants: ES, GR
1. Proc~d6 pour d6shydrog6ner des lactones et des lactames, en particulier
des 3-c6to-4-azastdrotdes, de 55     formule 61    z 10 15 20 25
e_        H 30 oO la formule (I) peul aussi avoir la structure des formules
partielles (11) et/ou (1ll), oO A est: (1) -CH2-CH2-; (2) 35 CH3 -CH-CH2- 1
2 40 B est 



(1) 45 50 ob X est N ou 0; et RI est absent ou est (a) un hydrogbne; (b) un
radical m6thyle ou ethyle; 55          (c) NR2R3 oO R2 et R3 sont chacun un
hydrogene ou un radical mrthyle; ou (d) un radical cyaio; ou bien (2) 62
EP 0 298 652 B1            1l!llxI11lIl !    I (a) (fp ) 3 S.i ro (b) 15 C
CR')3 SLO        0 20 (C) 25 C 30         '
;. , S LO 35       ob R4 est lun quelconque des radicaux m6thyle, alkyle en
Ci-s a chathe droite ou ramifi6e, cycloalkyle en Ca- 6, ph~nyle, ou leurs
combinaisons; R'    est un hydrogbne ou le radical m6thyle; RtR"    est un
hycdrogbne ou le radical 8-m~thyle; R"'   est un hydiogbne ou le radical
8-m~thyle ou hydroxyle; 40           Z est (1) un P-hydrogene ou un radical
a-hydroxyle; (2) un a-hydrogeno ou un radical a-hydroxyle, et (a) 



45 0 -Alk -C-R8 so           oW Alk est present ou absent et repr~sente une
chathe hydrocarbonee droite ou ramifi~e ayant de 1 a 12 atormes de carbone,
et Rs est (i) un hydrugbne, (ii) un radical hydroxyle, (iii) un radical
alkyle en C, -12, 5s              (iv) NR91R"'1, ou R9 et RIO,
independamment l'un de I'autre, sont chacun choisis parmi l'hydrogbne; les
radicaux alkyle en C1 -12 A chahe droite ou ramifide ; les radicaux alkyle
en C1-12 & chaine droite ou ramifi6e dont un hydrogbne est substitu6 par un
radical hydroxy, un acide carboxylique ou un ester alkylique en C -4;
cycloalkyle en C3-6; 63    EP O 298 652 B1               .|||||||| || ||
||| * C   L.  M   S * phdnyle; ou bien encore Rs et RIO, pris avec l'atome
d'azote auquel ils sont lids, repr~sentent un cycle satur6 A 5 ou B
chathons comprenant jusqu'a un autre h6tdroatome choisi parmi l'oxygene et
l'azote ; ou bien (v) OR", ou R" est M, ob M est un hydrogene ou un metal
alcalin. ou encore un radical 5                alkyle en C,- -    chalne
droite ou ramifi~e ; benzyle ; ou bien (b) -(Alk)-OR'2, uO Alk est pr6sent
ou absent et a lea memes significations que ci-dessus; et R12 est (i) un
radical phernyle (alkyle en C, -6 )carbonyle, (ii) un radical (cycloalkyle
en Cs-, o)carbonyle, 10            (iii) un radical boinzyle, ou (iv) un
radical (alcoxy en Ci-, -)carbonyle, (v) un hydrogbno; (3) J. 15 -CH-Alk
-C-RB 20        OU bien = CH-Alk-OR'2, ou Alk est pr6sent ou absent et a
les mimes significations quo ci-dessus, et R8 et R12 ont lea m ines
significations que ci-dessus, et R12 est aussi un hydrogbne ou un radical
(alkyle en CI -20)carbuniyle; 



(4) 25 0 30 0ob la ligne en tirets remplace l'hydrogene 17a; (5) un
a-hydrogbne, et 35 0 NHC-R13 40 ob R'3 est (a) un radical alkyle en C1-12;
OU (b) NR9R'0; 45        (6) un a-hydrogbne et un radical cyano; ou bien
(7) un cf-hydrogbne et un radical tetrazolyle ; qui consiste a faire r~agir
le compos6 avec un agent de silylation en presence d'une quinone pour
introduire une double liaison A'. 2. Proced6 selon la revendication 1, dans
lequel l'agent de silylation est un bistrim6thylsilyltrihalog~noac4- 50
tamide, le bistrimethylsilylac~tamide, M'hexamethyldisilazane ou la
bistrimdthylsilyluree. 55 64    EP O 298 652 B1              I 1 1III11
IIII 111111 ID PI 3. Procede selon la revendication 2, dans lequel la
quinone est o                      0 5
PsJ   p'4    p1 Ri' , < | R '~     ;'     1/ O tOR10iR' RI';     R' 0 15
-OU R'4 est un hydrogbrie ou un radical alkyle en C1 -6, alcoxy en C,-6,
halogeno, nitro ou cyano. 4. ProcedI selon la revonidication 3, dans lequel
la quinone est la 2,3-dichloro-5,6-dicyano-1 ,4-benzoqui- none. 20  5.
Procede selon la revotidication 1, dans lequel: A est -CH2-CH2- B est 25 



30 ob RI est: (a) un hydrogene; (b) un radical m6thyle ou 6thyle; 35     R"
et R"' sont des hydrogbnes; et Z est 0 40
11 -C-R8 ob R8 est -     (I) un radical -NH(alkyle ramifie en C3-1 2); 45
(ii) un radical -NH(alkyle ramifi6 en C3-12) ayant un hydrogbne substitu4
par un hydroxy, un acide carboxylique ou un ester alkylique en Ci -4 (iii)
un radical alkylo en C3-12 ramifie ; ou encore (iv) -OCH3 so  6. Proc~d6
selon la revendication 5, dans loquel l'agent de silylation est un
bistrimethylsilyltrihalogenoace- tamide, le bistrim6thylsilylac6tamide,
I'hexam~thyidisilazane ou la bistrimdthylsilylur~e. 7. Procede selon la
reveniuiication 6, dans lequel l'agent de silylation est le
bistrimethylsilyltrifluoroacetami- de, et la quinone est la
2,3-dichloro-5,6-dicyano-1,4-benzoquinone. 55 &  Procdd4 selon la
revenidication 7, dans lequel R1 est un hydrogbne et R3 est le radical
-NH-tert-butyle. 65    9. Proced6 de d6shydrog6nation, qui consiste a faire
r~agir la 17,8-N-(tert-butylcarbamoyl)-4-aza-Sa- androstane-3-one avec un
agent de silylation en presence d'une quinone pour former la 17,B-N-(tert-
butylcarbamoyl)-4-aza-5cv-anidrost-1 -6ne-3-one. 5  10. Proc~d4 selon la
revendication 9, dans lequel l'agent de silylation est le
bistrimethylsilyltrifluoroac6tami- de, et la quinone est la
2,3-dichloro-5,6-dicyano-1,4-benzoquinone. 11. Proced6 selon la
revendication 1, qui consiste a faire reagir la
23-methyl-4-aza-21-nor-5a-cholane-3,20- dione avec un agent de silylation
en presence d'une quinone pour former le compos Al'. 10 12. Procede selon
la revendication 1, qui consiste a faire reagir la
22-m6thyl-4-aza-21-nor-5c-cholane-3,20- dione avec un agent de silylation
en presence d'une quinone pour former le compose A'. 13. Procede selon la
revendication 1, qui consiste & faire r~agir l'acide
3-oxo-4-aza-5a-androstane-17,6- rs     carboxylique avec un agont de
silylation en prdsence d'une quinone pour former le composd Al. 



14. Proced6 selon la revendication 1, qui consiste a faire reagir la
17,6-(isopropylcarbonyl)-4-aza-5a- androstane-3-one avec un agent de
silylation en presence d'une quinone pour former le compose A'. 20  15.
Proced6 selon la revendication 1, qui consiste a faire reagir la
17p-(carbomethoxy)-4-aza-5a-androstane- 3-one avec un agent de silylation
en presence d'une quinone pour former le compose A'. 16. Procedd pour
prdparer des composes ayant la formule suivante: 25 z 30
R'| 0 35 40     dans laquelle 0 est absent ou bien est 45~~~~~~~~~1 48  )S
R' '     OU                %V. OU      p *4
OU -OH                                                      -OH 55     OU
R4 est un radical m6thyle, alkyle a chaine droite ou ramifide en C, -a,
cycloalkyle en C3 -6, phenyle, ou leurs combinaisons; et R14 est un
hydrogene ou un radical alkyle en C-_6 a chatne droite ou ramffife, alcoxy
en C, -6. halogeno, nitro ou cyano; B est: 66    EP 0 298 652 B1 (a) quand
Q est piesent, 5 0 ob X est NR' ou 0; et RI est absent ou est un hydrogbne
ou un radical methyle ou 6thyle; 10       (b) fo~~~~~~~~~~~~~~~~~~~~~~~~I
.4                                                            c ( C'))
siri, ' o X' est N; 20       (C) C. 25
(R')3 SLO       % 



ob X" est 0: 30         Z est (1) un P-hydrogbne et un radical a-hydroxyle;
(2) un a-hydrogbne ou un radical a-hydroxyle, et K>               (a) 35 0
-Alk-C-R8 40 ob Alk est present ou absent et est une cha-he hydrocarbon~e A
chathe droite ou ramifiee ayant de 1 & 12 atomes de carbone ; et Rs est (i)
un hydrogene, (ii) un radical hydroxyle, 45          (iii) un radical en Ci
-12, (iv) NR9R10, ou Rs et RIO, inddpendamment Pun de l'autre, sont chacun
choisis parmi l'hydrogb- ne et les radicaux alkyle a chahne droite ou
ramifi69.en C1 -12; alkyle a cha Ine droite ou ramifi6e en CI-12 ayant un
hydrogbne substitu6 par un radical hydroxy, acide carboxylique ou ester
alkylique en C -4; cycloalkyle en C3 -6 ; ou Rs et RIO, pris ensemble avec
l'azote auquel ils sont 50          lies, reprssentent un noyau sature & 5
ou 6 chainons comprenant jusqu'a un autre h~tsroatome choisi parmi
l'oxygbne et l'azote ; ou bien (v) OR"1, ob R1I1 est M, ou M eat un
hydrogene ou un m~tal alcalin, ou encore un radical alkyle en C, -is &
chafhe droite ou ramiff6e ; benzyle ; ou bien (b) -(Alk)OR12, oui Alk est
toujours present et a les mgmes significations quo ci-dessus; at 56
R12 est (i) un radical ph~nyl-(alkyle en C, -s)carbonyle, (ii) un radical
(cycloalkyle en C -1o)carbonyle. (lii) un radical benzoyle, ou bien 87
EP 0 298 652 B1               I 1     111|||  |||| 1||1|||1||| * C   L   M
5 (iv) un radical (alcoxy en C,-, )carbonyle, (v) un radical amino ou un
radical aminosubstitud par des radicaux alkyle en Ci-., carbonyle, ou (vi)
un hydrogene. du moment que Alk est une chaene ramifi6e en C3-. 



(3) 5 0 11 =CH-Alk-C-R8 10 ou encore = CH-Alk-OR12, oO Alk est present ou
est absent et a lea mimes significations que ci- dessus, et R3 et R12 ont
les mrmes significations que ci-dessus, et R12 est aussi un hydroglne ou un
radical (alkyle en GI -20)carbonyle; (4) 15 20   ~~S 20 od la liaison en
tirets remplace lhydrogbne 17a: (5) un a-hydrogbne el lormule 25 0 NHC-Rl3,
30 ou R'3 est (a) un radical alkyle en C1 -12, OU J....'          (b)
NR9R10; (6) un a-hydrogbne et un radical cyano; ou encore 35        (7) un
a-hydrogene et un radical t6trazolyle; R'    est un hydrogbne ou le radical
m6thyle; R"    est un hydrogbne ou le radical S-mdthyle; R"'   est un
hydrugene ou un radical S-m6thyle ou hydroxyle, caract&ris6 en ce qu'il
consiste A faire r~agir une lactone ou un lactame, en particulier un 40
3-ceto-4-azastero(de de formule z 45~~~~~~~~~~~~~~~~~~~~~J 48~~~~~~~ . 'Vi
'\k !    I 50                                              * ,- .   i * ;,
55 oD B, Z, X, R'; R" et R"' sont tels que difinis ci-dessus, avec un agent
de silylation et en presence 



d'une quinone. 68    17. Procdd6 selon la revendication 16, dans lequel
l'agent de silylation est un bistrim6thylsilyltrihalogenoa- c~tamide, le
bistrimethylsilylac6tamide, I'hexam~thyldisilazane ou la
bistrimethylsilylur~e. 18. Proced6 selon la revenclication 17, dans lequel
la quinone est: 0                      0 '                        (   ~~
~     ~~~~~L)  R  - RI          R                         '' 15
0 oO R14 est un hydrogeno ou un radical en C1-6, alcoxy en Ct -6, halog~no,
nitro ou cyano. 20  19. Proc~d6 selon la revonidication 18, dans lequel la
quinone est la 2,3-dichloro-5,6-dicyano-1,4-benzoqui- none. 20. Proc~d6
selon la reveidication 16, dans lequel Q est pr~sent et R4 est un radical
mdthyle; B est 25 .,<     / 30 ou X est NR1 R" et R"' sont des hydrogbnes;
et Z est 35 0 -C-R8 40 ou Rs est (I) un radical -NH(alkyle ramifie en
C3-12); (ii) un radical -NH(alkyle ramifi4 en C3-12) ayant un hydrogbne
substituW par un hydroxy, un acide carboxylique ou un ester alkylique en C1
-4; 45       (Ili) un radical alkyle en C3-12 ramifi6 ; ou encore (iv)
-OCH3 21. Procedd selon la reveniclication 20, dans lequel R8 est I'un des
radicaux -NH-tert-butyle, 50
CH20H -NHC ( CH3 ) 2, 55     sec-butyle, isobutyle ou -OCH3. 



22. Proc6d6 salon la revendication 21, dans lequel R' est un hydrogbne et
Rs est le radical -NH-tert-butyle. 69    EP o 298 652 Bi               .
1   111111111111111 23. Proc6d6 solon la revendication 22, dans loquel 0
est Cl Cl          I t0                                           II ou
CN -OH 15 24. Proc~d4 selon la revendicaLion 22, dans lequel Q est 20
CL CL       J An\  /./  0'I/ 25                                          t
IK            o -OH C L 30 35 40 45 50 55 70    




