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EP 0 298 652 Bl The present invention provides a process for
dehydrogenating a conpound of the formula z 5 A 10 [ERR] 25 where Formul a
(1) may alternatively have the st igpqisygegsefgiparti al Fornulas (I11) and/or
(rrr); wherein, Ais (1 )-CH2-CH2-; 35 (2) 40~~~~~~~~~~~~m

[ ERR] 45 Bis (1) [ERR] 55 where X is Nor O and [err] is absent or
is (a) hydr Gopepesefttinventiot hplidesra pedchsslfor dghydrogériating a20@p@b@ ofBte fomulal err] where
[err] and [err] are hydrogen.or nmethyl; or (d) cyano; or (2) (a) 5 10 [ERR
15 (b) 20 [ERR] 25

Z
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30 (1D (III)
: where Formula (I) may alternatively have the structure of partial Formulas (Il} and/or (Ill); wherein, A is
\—  (1)-CHy-CHe~;
as (2)
o
GHa
40 3
~CH-CH2~;
12
< 45 Bis
M
. |
50 N

55 where X is N or O; and
R!' is absent or is
(a) hydrogen;
(b) methyl or ethyl;



(c) 30 C[ERR] where [err] is any of nmethyl,.[err] 'straight or branched
chain alkyl, [err] cycloal kyl, phenyl or conbina- tions thereof; 40

R

hydrogen, [err]-nmethyl or hydroxyl;

45

s hydrogen or nethyl; R j nor [err]-methyl; R'" is
E#ézgyﬁé %1) [err]-hydrogen and a- hydroxyl

(2) [err]-hydrogen or a-hydroxyl and (a) 50

0 [ERR] 55 (¢) NR2R2WINBo B2 Ahkrd aPe RSN Y nidthytsent and is a straight or
branched hygr.psardon chain of 1 to 12 carbon atons; and R8 is, (i)

hydrogen,@(ii) hydroxyl, 4 EP 0 298 652 B1 (iii) [err] alkyl, (iv)
[err],
[err]s straight or branched chain alkyl; [err] straight or branched chain

al kyl

wher® [err] and [err] .are each independently selected from hydrogen;

havi ng a hydrogen substituted with a hydroxy, carboxylic acid or

[err] alkyl ester; [err] cycloal kyl; phenyl; or [err] and [err] taken

toget her 5 ' with the nitrogen to which they are attached represent a

5-6 nenbered saturated ring conprising up.to one other heteroatom sel ected

ffom’®dxygen and nitrogen; or (V) [err],_mﬂere [err] is M where Mis

hydrogen or alkali metal, or [err] strai or pranched chain al kyl ;
gﬁg?hség

benzyl; or (b) -(Ak)-[err], whefg Alkd
sanme neani ng as above; and R12 isS fd

t or absent and has the
(i) phenyl [err] alkylcarbonyl,

(ii)1Lerr] cycl oal kyl carbonyl, (iii) benzoyl, or (iv) [err] al koxycarbonyl;
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(b)

(c)

(r*); sio N

where R* is any of methyl, C,-g straight or branched chain alkyl, Ca~s cycloalkyl, phenyl or combina-
tions thereof;
R’ is hydrogen or methyl;
R" is hydrogen or g-methyl;
R is hydrogen, g-methyi or hydroxyl;
Zis '
(1) 8-hydrogen and a-hydroxyl;
(2) a-hydrogen or a-hydroxyl and
(@

ﬂ R
-Alk—-C-RS8,

where Alk is present or absent and is a straight or branched hydrocarbon chain of 1 to 12 carbon
atoms; and R® is,

(i) hydrogen,

(i) hydroxyl,



(v) hydrogen; 15 (3) [ERR] 20 or=CH Al k-[err] where Alk-is present or

absent and has the sane neaning as above, and Rs and R12 25 have t he
same neani ng as above, and [err] igp @ébggedslr ogen or [err] al kyl carbonyl;
(4) 30 35 ' ' _

[ ERR] 40 where the dashed bond repl aces the 17a hydrogen; (5) a-hydrogen
and 45 (iii)) Cy-12 alkyl, [ERR] where [err] is, so

a) [err] al kyfiv) NGPRP ghefeci®rand Ri%are gachjadepandantiy pripctey 4 hydspaens/S -t sHoight ot en
o tetrhzal yry'orampq;gh% rpl—espgt?a?@aw. o R Sl o invhoats SUED P
agent in the ‘“ﬁ’é‘@h@é’bwh%\a 'ﬁbﬂé"kﬁfloesfehtcf"doqxel%"@‘\iphe"y' or SraF RG dAren tegeisnd.
The azdst er oi dw'(‘,'b 'ﬂ; g '%9“?'??8 @9’??8@5%%%"‘8‘]”9{ éﬂ? COPRAEIAG i on
%? f from
o

are testost ero %c od;

8P P
hyper andr ogeni @g eR u‘fdlog?" g a" %%r‘r(ﬁ é"’tsir?é\?or %‘i%r"%%ﬁf"s!%
androgeni c al, . r -l f26J Noma

“and bgr;d Ign pr dpr f;,fqggﬁf%‘% g%%&%ﬁ&]?'uyrt)%%? @%g‘ﬁaﬁ'@%gtta%% %3 R %-

system ¢ adnlnb§é;§géﬁﬂ%my §1,5|Iylated i nter medi at e conpounds useful in
preparing the gpbsReRNdi ng [err] conpound are al so an inportant part of
the present inggetl,phikoxiRnBhl |y, the process of the invention involves
t reat ment of t@en@ager:ated starting |actam |actone or 5 azasteroid with a
silyathmg agent in the presence of a quinone. A nunber of silylating agents
pable of silylating |actans, |actones and azasteroi ds can be used. For
l e, bistrimethylsilylacetam de, bistrinmethylsilyltrihal oacetam de,
q&gnethyldisilazane or bistrinethylsilylurea are silyating agents that can
be~dsed in the processes of the present invention. e '
bi stri A®t hyl silyltrihal oacetam de silyating;§¥a g&ve any halo group
as a noiety thereof, such as chloro, fluoro I o0 OF |odo The preferred
silyating 10 agent is bistrinethylsilyltrifluoroacetam de (BSTFA).

or =CH-Alk-OR'2, where Alk is present or absent and has the same h\eaning as above, and R® and R'?
25 have the same meaning as above, and R'2 is also hydrogen or Cy-20 alkylcarbonyl;

- (4)

30

9 ,

| N\
40 where the dashed bond replaces the 17« hydrogen;
(5) a-hydrogen and
8
) 4 NHC-R13,

where R'3 is,
50 (@) C1-12 alkyl; or
(b) NR®R™";
{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 A' double bond. _
The azasteroid compounds prepared by the processes of the present invention are testosterone-5a-
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
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Primarily, the readily available 2,3-dichloro-5, 6-di cyano-1, 4- benzoqui none
(DDQ and 3,4,5,6-tetrachloro- 1, 2-benzoquinone are preferred for use in
the process of the present invengp@pogleggs giny ot her qui none of sufficient
reaction potential can also be used. For exanple, ortho- or

par a- benzoqui nones of the followng fornmula: 15 [ERR] where [err] is

hydr ogerhypdrieaphy by tapitay br, syftemic pdraihiktaltion, hal o such as d, F, |, Br, nitro or
cyano, canNdyel sigletdd intermévig@igpeanweunds useiub int freparingTthe sormaenghding A'céompeund ierenaisve s
such as & meogant parhefithedresentinverdinz oqui none, 2, 6-di met hyl -1, 4- 30

benzoqui noﬁ@era@y @edproqessovg[tlgq invention_ 'E)@H%Eﬂﬁ"??@h@ the saturated starting lactam, lactone or _

3, 5- dP - 22 wh h o s'b’é?’f?o?ﬁ'l’?‘d’bﬁ‘é PEREENCO %aGF'"%PkﬁkW@’ At giylating Agents, canaRie of

Q her QLQ“H?S' R@ Jagigms d‘?“\“ﬁ" *@éﬁ, ‘13 " B¢ ?‘f arr ¢ 'B% uizipnetivslyleegtamide. ppo
and stil lstrlg@t y r| lo fiaz 4% g "Fﬂ i;' Are s tlag térﬂgf can
orocedu 2 10T s:f;ae,,.ua t.?@;fsgs“* el b g Yoot

qui nope gﬁlis' Hiﬁ md( E@ anre eI & ers, 8 %nat ed
o 'ﬁmtw. rtﬂ& 9’&\13?1 i/ E8 d@yanxw uaerusqu%ﬁné(bbemd%%%- Em&re/ﬁ' s
and wit Utareoﬁrgflaﬁd@faatfs\‘ {P%V [ GRBHAEH o Predert vBilord btk dn Siher AdiroRd ofat a

| over t %Uﬁé?ér@fréé&%n pBBftial BRMIsbe %L&V %r%ﬂarﬁ;ﬁ‘d’f'laﬁ{oawﬁa%beldfﬁﬁ%ﬁongé bif tﬂ&%ﬁov@?d&r
t 0 25 hagniat 0 cl eanly produce the correspondi ng dehydrogenated | actam or

Iact oge in high yield. These conditions were also used to convert a
-keto-4-azasteroid to the corresponding [err]-azasteroid with consistently
h| yields. 40 45 50 55 6 &P 0 298 652 B19The reaction schene can be
presented as fol |l ows: [%RR] 0% 45 g4
] When Xis [err] or onpound of
di ate B og,.t

eacted with DDQ and BSTFA

bl | owi ng partial structure:
50 55 7 '
R“

25 O

where R'*.is hydrogen, Ci1-s alkyl, Ci~s alkoxy, halo such as Cl, F, |, 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-
so benzoquinone, 2,6-di-t-butyl-{, 4-benzoquinone, 3,5-di-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
L;' corresponding dehydrogenated lactam, or lactone in high yield. These conditions were also used to convert

Nt a 3-keto-4-azasteroid to the curresponding A'-azasteroid with consistently high yields. .
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EP 0 298 652 B1 [ERR] 15 OH 25 Heating the diastereomeric m xture B results
in formation of the corresponding [err] conpound. Cycl ohexane- 1,3-dione is
used to deconpose the residual L thernolysis. Wien X is N, the
conmpound A is reacted with DDQ gﬁ@é@iﬂ:%form an internedi ate accordi ng
to 30 the following partial structure: [ERR] 50 55 8 EP 0 298 652 Bl OH
CH [ ERR] j = & Tyue! .t he

17[ err] -cgrsiltr)‘(%(%iﬂg%héggéj"r%srgggns?g-oneblf(sxﬁ is reacted with

di chl or odi cyano- p-ben- 15 zoqui none (DDQ and
bistrinmethyl-silyltrifluoro-acetam de (BSTFA) to forma di astereoneric
interngdiate (B). The internedigte (B) is subjected to dioxane reflux under
heat to formthe 17[err]-carboxy] 3- oxo-4- fsubstituted-4-aza-androst- 1
-ene-3-one (C) correspondi ng\tp/Rkormul g 1.4 The novel chenical internediates
formed in the process disc rein Ng aNpo a significant part of the
present invention. TRese ng hem cal ntq nmedi ates &H)wegre forned as

dj astepeoneri ¢ m xtur wexer, 20 eacN diastereoner fis included within
the scope of the invgntio he int er nBHi Jyeshr e cAFpEURI® Dt the fornmul a:
25 35 - [ERR] ° (1)
wherein: 40 Qis abs

@\t -
X
15 B P

Y
20 :
cl
L
2 (R™),810
Solvent
S—
Retlux B\'
(®
30 :
-~ z
35
()
“ /
' heat
m—— i
X
. B\ o
45 .
° When X is NR' or O, the compound of A is reacted with DDQ and BSTFA to form .a diastereomeric

intermediate B of the following partial structure:
50 '

§5



[ERR] 55 where [err] is nethyl, [err] straight or branched chain al kyl,
[err] cycloal kyl, phenyl, or conbinations thereof; and [err] is hydrogen,
[err] straight or branched al kyl ep b2bé bs2BKOXY, hal 0, nitro or cyano; EP
0 298 652 Bl Bis (a) when Qis present, [ERR] 10 where X is [err] or O;

and [err] is absent or is hydrogen, nethyl or ethyl; (b) 15 [ERR] 25

where X is N, (C 30 [ERR] where X' is 0; 40 Zis (1) [err]-hydrogen
and a- hydroxyl; (2) [err]-hydrogrh or a-hydroxyl and (a) 45 [ERR] 50 where
Al k is present or absent am} is A stmai ght or branched hydrocarbon chain of
1 to 12 carbon atons; and [er _/Z (1) 'hydrogen, (ii)" hydroxyl, 55

(iii)s [err] alkyl (iv) [err],| whdre [err] and [err] are each
i a*'c%;x strafgﬁg_gr branched chain
Y al kyl having a hydrogen

acid or [err] alkyl ester; [err]
t aken together 10

al kyl; [err] straight Qr Q{

substituted with a hy

cycl oal kyl ; phenyl; or [err] andcgerr
10

‘*‘*g

. /7 \
o/ x’/

15
P 4;}k c1 N
et . CH . _

20 ' +

_ c
o \\\x/}a c1 N
0S1(R*),

25
Heating the diastereomeric mixiure B results in formation of the corresponding A' 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

3o the following partial structure:

35

40

- 45

50

55



EP 0 298 652 B1 with the nitrogen to which they are attached represent a
5-6 nmenbered saturated ring conprising up to one ot her heteroatom sel ected
from oxygen and nitrogen; or (v) [ERORIBGHEBE [err] is M where Mis
hydrogen or al kali metal, or [err] straight or branched chain al kyl;
benzyl; or 5 (b) -(Alk)-[err], where Alk is always present and has

t he sane nmeaning as above; and [err] is (i) phenyl [e®P®] al kyl carbonyl.
(ii) [err] cycloalkylcarbonyl, é?hgi) benzoyl , orcglv) [era% al koxycar bonyl ;
10 (v) amno, or [err] | substituted am\ng,\cz

hydr ogen, provided that Al k isSH branched [err] cha
CH-AIk-{err] where Alk is pre§ent or abs®ent and hag
above, and [err] and [err] 20 hav t he sane ngpni
~is also hydrogen or [enbLSiaVﬁy\bar onyl ; (4) 25 [ERR

onyl; or (vi)

g sane neani ng as
S~gbove, and [err]
30 where the dashed

bond replaces the 17[err] hydrogen; 35 (5) a-hydrogsgy [ERR] wher e
[err] &, (a) [err] alkyl; or 45 (b) [err]; (6) [errT2hydrogen and
cyano; or (7) [err]-hydrogen and tetrazolyl; R i s hydrogen or nethyl; R
is hydrogen or [err]-nethyl; 50 R'* is hydrogen, [err]-nethyl or

hydroxyl . Y¥ie fol | owi ng exanpl es should be considered as not linting the

i avent i on arfgr okanples ethe el 78-6arbixydaea-andiostarndonen i cis reactedhivih dichlerogiewanasprben-

i nvent |1@nzqqginq@c(gﬁg] pr@h@ﬂn|mqygl-snlyltrnfluom-acetamide (BSTFA) to form a diastereomeric intermediate
(B). The intermediate (B) is subjected to dioxane reflux under heat to form the 1748-carboxy-3-oxo-4-

'\/ " substituted-4-aza-androst- 1-ene-3-one (C) corresponding to formula I
The novel chemical intermediates formed in the process disclosed hersin is also a significant part of the
X_,- present invention. These novel chemical intermediates (B) are formed as diastersomeric mixtures, however,
20 each diastereomer is inciuded within the scope of the invention. The intermediates are compounds of the
formula:

25

30

35 (D
wherein:
40 Qs absent oris
R1 4 Rl 4
. 45 o't R'¢
/ o R' 4
v R4 or osi1(RrY),
14
50 (R,) ;810 R or
14
oc R - - OH
-OH

56

where R* is methyl, Ci—g straight or branched chain alkyl, Cs-s cycloalkyl, phenyl, or combinations thereof;
and R is hydrogen, C1-¢ straight or branched alkyl, C1—s alkoxy, halo, nitro or cyano;



EP 0 298 652 Bl EXAMPLE 1 3- Ox0-4-aza-5a-androst-1-ene-17[err]-carboxylic
acid 5 A 11 three neck round bottom flask equi pped with a nitrogen
inlet, reflux condenser, additi ogp §gogese gfrechanical stirrer and an
i mrersi on thernoneter was charged with 180 niL di oxane foll owed by 18 g of
3- o0x0-4-aza-5a-androstan-17[err]-carboxylic acid portionw se with
stirring.isTo the stirred suspensi on was added portionw se 13.86 g of DDQ
The fl ask(aywien@ispresened (22" Hg) and flushed with nitrogen three tinmes. To
this stirred suspensi on was added BSTFA via the addition funnel at the rate
of 50 mL/mnute. The 10 tenperature slowy went up form22 to 25 in a
period of thirty mnutes as nost of the solids dissolved within this period
to afford a clear solution. The solutidn was stirred for 18 hours at [err]
after which time formation of the t@f/ Nasi€r eoneri c adducts were observed.
To the solution was added 0.54 g cycl ohexane-1, 3-di one and the reaction
nlxture was stirred at [err] for 15 an additional three hours to deconpose
any résid . i an oil bath so that a
very gentfﬁ?‘lgre t?x-gl\;\gsaﬁ‘?rgl %tagggﬂtggﬁ h%ﬂg‘{%ﬁ'hfégﬁr}'g%r% |ure 120, Internal
Tenperature [err]) After refluxing for 20 hours conpl ete di sappearance of
the adducts and formation of [err] acid were observed. The reaction m xture
was Gggoled to [err] and poured slowy over a period of 2 mnutes into a
stirred mxture of 300 nL [err] and 60 nmL 1% aqueous sodium bisulfite
soution. 20 The flask was rinsed with 50 nL [err]. After the m xture
mqifstirred for thirty mnutes, 18 nL 6N HCl was added to this m xture and
red for an additional thirty mnutes. The het?rogeneous m xture was
filtered and the residue was washed with 60 nmiL 1N,HCI followed by 250 niL
[err]. The filtrated was transferred into 2 seperater y-f unnel and al | owed
to settle. -The bottom [err] |ayer contai@®Dg $2Re pr&uct was separated from
the top aqueous | ayer and the top | ayer was washed with 60 nL [err]. The 25
conmbi ned CH2Cl 2 | ayer was washed with 200 nL 2N HCl. The aqueous | ayer was
was héetl mngEmB Y5k [err]. The two [err] solutions were combined. The |iquid
chromat ography yield at this stage was 16.0 g (88% . The conbined [err]
solution was then distilled and concentrated to about 120 nmL vol unme. The
distillation was continued and acetonitrile was added to the flask at such
a ratg so that the total volume was maintained at approximtely 120 ni.
After addition of about ‘400 nL acetonitrile the distillation head showed 30
a tenperature of about [err]. Gas chromatography anal ysis performed on the
not her |iquor showed the presence of about 2% di oxane. The distillation was
diwscontinued at this point. The suspensi on was coHIed to [err] and aged at

[err]ssfor 20 hours with stirring. The crystals Q\ i Ltered and washed
with acetonitrile until the filtrate wascg'ol Q{ proxi mately 100 nlL
gbﬂonltrlle was used for the wash. The wet cake mas drled at [err] under
um (about 1 nmm ng) overnlght to produce 15.3 g of the [err] aC|d 35
where X" is O;
40 Zis

(1) g-hydrogen and a-hydroxyl;
(2) a-hydrogen or a-hydroxyl and
@) -

* 45
o l
: _-Alk—!:-nﬂ.
50
where Alk is present or absent and is a straight or branched hydrocarbon chain of 1 to 12 carbon
atoms; and RS is,
(i) hydrogen,
_ (i) hydroxyi,
65 {iii) C1~12 alkyl

(iv) NR°R'", where H? and R'® are each independently selected from hydrogen; Ci-12 straight or
branched chain alkyl; Ci-12 straight or branched chain alkyl having a hydrogen substituted with a
hydroxy, carboxylic acid or C1-4 alkyl ester; Cs-¢ cycloalkyl; phenyl; or R® and R'° taken together

10



EXAMPLE 2 1 7[err]-(t-butyl carbanoyl)-4-aza-5[err]-androst-1 -ene-3-one 40
A 50 ml three neck round bottom flask equi pped with a nitrogen inlet,

refl ux condenser, addition funnel ,gppagessxgsti rrer and an i mersion

t hermoneter was charged with 10 nl dioxane followed by 1 g of 17[err]-N
(t-butyl carbamoyl ) -4-aza-5[err]-androstan-3-one portionwise with stirring.
To the stirredwiuthpeiregenrio whish theldard aftaghadi represiestea H6 8EBYer@Dturaldving camibrisings
evacuat ed (20" utg)one pthlerfhiolgroptoni selpated fromm axyape and miragen;of nes. To this stirred
suspensi on was (A@BEVBETENS\M. #here M hydiegen or akabmptah @ Gf1s Bleight oobrprchee ghain
Most of the soPfddeasyl ofi ssol ved during a period of half of an hour to
afford % cl ed?? PEHOBGIRErR4M is ainays Desset g’lﬁ'rl‘agﬁg satq Peaaig pHIoYsand it 8 at 22
after which |i fPe® 1‘éﬁ5y"éﬁ"%°5 pear ance of standing material and formation
of the two di aéh %Z;éz‘by OP?'i‘yéca@ cts were observed by liquid chronatography.

To this soluti ﬁ_ﬂ' aﬁé‘gga 0 )é;cl ohexane- 1, 3-dione and the reaction mxture
was st|15red at( intf,%F(&-Qa st Qxﬂmiﬁ&?%ﬁ@ np,o&rs to deconpose any residual
DbQ The sol utj n.IoAG Red et S%GraMeQbi-Caba%ﬂ; so that a very gentle
reflux was i ntai ned. After 50 refluxing 7o O hours conpl ete

di sappearance of the adducts and formation of the title conpound were
observed by liquid chromatography. The reaction m xtgre was cooled to [err]
and poused slowy into a stirred m xture of 30 nh‘l{‘egr gand 6 nL 1% aqueous
“sodi um bi sul fite solution. The flask was ri nSEH-RERCIB nL [err]. After the
mxture was stirred for 15 mnutes 4 nL 6N HCl was added to this m xture
and stirred for an additional 15 m nutes. The heterogeneous m xture was
fiMered an=CHAKQRY, where fitkds prasanbel agseniyendihag the $8mg megnijng aFjlalove,iand Rb ard Blas

t r ansf & r edhaygthe samayesaging ps,abpyen pns| R'4ip dlsaidioaenior Co-2¢ @ky'tabonskhe bott om [err]

| ayer cont dhing the product was separated fromthe top aqueous |ayer and °
the top | ayer was washed with 20 nmL [err]. The conbined [err] |ayer was
washed with 20 nL 2% sodi um hydroxi de solution. The [err] solution was then
distilled and concentrated to about 6 nL volune. The distillation 12 EP
0 298 652 Bl was continued and i sopropyl acetate was added to the flask at
such a rate so that the total volunme was naintai ned at approximately 6 ni.
The distillation was discontinued when the distillflTon} head- showed a
tenperature of about [err]. The suspension was cogl ed 0O for 6 hours.
The crystals were filtered and washed with 2 nL isopLepyl acetate. The
crystals were dried at [err] under vacuum (1 mm Hg) overnight to 5 produce
0.8 g of the title conpound (80% . EXAMPLE 3 To 250 ng of

17-[err]-(t-butyl carbanoyl)-4-aza-5 err]-androstan-3-one in a glass NWR

t Moe wer e anhdedhel@shedpondoxplanas tab 1 72hydtogert net hyl ene chloride (as a [err]

m xt ur @ sui@adydrogaraniVR st udi es), 0.7 nL BSTFA and 60 ntlL [err]. The tube
was_cool ed in nethanol -ice and 168 ng tetrachl oro-1, 2- benzoqui none added
ac%g_rrpani ed by injection of a streamof dry 2 [err]. The tube was then
cldsed with a snugly fitting polyethyl ege stopper, sealed wth stretched
Par af i Imrr[err] ; agitated briefly with ﬁﬁ!cixki@rrentary

where R® is,
(@) C1~12 alkyl; or
‘ 45 (b) NRE#R™;
{(6) a-hydrogen and cyano; or
(7) a-hydrogen and tetrazolyl;

s R' is hydrogen or methyi;
R" is hydrogen or 8-methyl;
50 R is hydrogen, g-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. :
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warm ng, and placed in a cooled NVR probe whi.ch had been previously
adjusted for [err] observations of 15 reaction internedi ates at
approximately-[err]. Spectra wer gp@ogiggggifromtine to tine over a period
of two days during which the sanpl e tenperature was mai ntai ned between zero
and [err] . The solution was then allowed to age five days at anbient

t enper atBxAsiPlIl | e additional sepctra were recorded fromtinme to tinme. At
the end of this aging the entire solution was quantitatively transferred,
quenc he @-Qyot4pzd-Sqyandepstel-gne-1A¢-¢aboxylid agid| unetrical ly diluted for replicate
HPLC anal yses whi ch gave 80-84%vyield, based on assay vs pure 20

17-[efr] - (£-1dubr B%FM%'?EWP oy tlagly aqnsqpe# ifh 2 Aiffpass fnlef. reflys conderser. addition,funpel.
sat ur at éBFCPaé'LCP' 95 2a Y '§‘6P's'°E'50& A °I'6’@°°h\!"“t 18 ek djoxane follawad by§8tohh

1 ask oq e e O o M i R 25
%235 gl;a%}h? addntio fun I at §1e rate o; Zf? 0m inut ( 4 0

@"
17-[9{g :}}5 rah}i’é gg%:s' nr::%? thitnSUspensi on vva

stirring vm X WRORIBY ®r 18 Ho6rS 1P @2 Ohttet Whlch t.mb'qarmam dife mouas{eeoasm
reflux fabucklverd dbsdria. af forded a clear solution. The solution was refluxed

for 18 houtsthaboltib®wawiuaf .54y &dioRerinel 165 dond iaScaip® Radtiom MmRtufd was isifeliiagp « for

mat er isalan\4adiionakr6e/ Rudrslty dbdompdddaang Adsidiidl ODQWEHR s60NnGks then hexfsdn ih enpiEtaii dof €

amd ~addeiht taovety Ribntlb Urbiix Ofas Iiadintalitede (Balh Bfipéretume] 12andinfesal Tempdtaturgon@aci fterat i ng
hy d reftyxingnionad hatxis cbmpigls dissppaeranteca thsyadfuctstandi fornation FIVE afid wele obseped. of t he

f I trate wi® reepar aes, was)cooled tocd? ° tand peured $idwlyl 0@r Ariperipid ob Fonfiimstes]into a stirred

co\ncent rmaixtierel ot 390 LGz 6k awsl G0 reinthe pauepusrsadierel bigilithsakgon. i di et hyl et her. First

and s¥condTerflagk was|rinsed Witk PemL &b} Gz Afler shpomingpne angs gtimge) for Hirytminuigsy 18 ml SNHE!

vacuum wayag(pqqgto ahis gyixdyre gnd slirregs fﬁ aafadgm {firty minutes. The heterogeneous mixture was

17- [ er r ]iltqred sk e sagidue e, vgshed &'ﬂ‘ae rﬁ?i‘%%dt by 258r{'é'- §H2cﬁ'f Th%@"a“m&eap

3 Q(O 4 "& "BE %‘és%(’ﬁﬁws't" "i' o gl a i % g%% ‘ﬁ&ﬂ d) A
condeﬁ W%P |%G:q. 3% g; o nﬁé}& cﬁ&iqueo alé%h f\ as wash’ii:%ﬁwi wasY '%o |

8in l 6% volume.

aza- 5[ erg naa&.cwa% Hied L@s(, onmer w e!aqo A 'n a 1chl) vBlbmhesBSTFA
and 0. 3Znatheirieh af dpp !a}nSte@Ci!z mL. PRS dabiifiohtor W5t ﬁv?fﬁ%@ét&ﬂm@ﬂad SlhildBR 02t dblbaN

t hr eegt iaBMperdthle of asut BON db )éﬁrﬂlhﬁodfﬁb'ﬁy ShdlyslsQsbridrMbd b8 tHe Mdthed Fiqutk showbd @e

whi ch t iptgerie® BPAWRLIE2%] WIS P Th6 ARMRtcA wab UREdntinled BEthie poist] THRNWsPeRYidNBNal @bblgal T WO
di ast er a@aET hi @edl6iCI2 WD S avith Stiddy The erytysCivedd filtord aand. washed @itheackiOnitsile])

was addedt anediittalecwas @aloles© pproxirhaiéle 100a8L sdetohitritsOwaa tusediTerdlle vidsh.fThe wat dakaiws t O
gquench airigd at@81 Gluraler BB (@vet Sroh mp) avernightso pridie hehy eidhe W' apitht | e ref | ux for
20 h ®fter which tine conplete di sappearance of the adducts and formation

of the [EXAMPLER2id (95% assay yield) was observed by LC -The reaction was

(g-eed to err! Aqueous NaOH g430 m., 1% by w) and 120 nL of i sopropanol
gndrest1eRas3-oner 30 nmin, allowed to settle and the

bottom aqueous Ia er e- e tracted vuth a mxture of 43 n1_ ol'uene and
120 d °LE'8 AL o OrRPr "é‘t?';‘;}%;ﬁ[‘;‘f 320
. of 1‘”‘ o "f’ﬁ aSA?;a.,dfs”g r..ﬁ‘@ Y '“wf %% Zi % §s gi ﬂf@

ext racté Mhts 3‘% Eﬁs :h%rtr Jlb i if(dﬁaa-l
The aqu 9,;@ ;.a. S1059 hr)\e nﬁg%oalPt ROmRY WSS B solcs
di.Sti J aﬁs B¢ SiChad o.raaa;aﬁ eg% ﬁdn ﬁm sI flon' Wa¥ [shitdd 41048

war nmed thQur@Qf @5 aﬁermhaﬁﬁedb rﬂ dTht & ndﬁb' rhdkdriall &hd Rbimbiion3@ 8k &o

60- [ er 1 |diabefsoretiOadSots m&b&%&@by{ nanla hrarﬂﬂog'l‘ﬂ)ﬁ b @is sbfbitiéHONHs ddaGydidhekans-€d.
The fi | hi@¥dichakead RSrodsish ki Whls 909d &L 20T tof @k bdditiodl Hree AdUR 1 Tecdmipdsiiaty Was
dri ed atreshiiial[DBXQr Thelsolition wea dheh hvdtedl ity aredilthath/sofhatja (&1 gontie feflidveas drebiained After
[ er r]seazetfiuging tr 20 hours complete disappearance of the adducts and formation of the title compound were
observed by liquid -chromalography. The reaction mixture was cooled to 22* and poured slowly into a
stirred mixture of 30 mi CH;Cl: and 6 mL 1% aqueous sodium bisulfite solution. The flask was rinsed with
10 mL CH.Cl,. 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
56 with 20 mL CHzCk. The filrale was transferred to a seperatory funnel and allowed to settle. The bottom
CH2Ciz layer containing the product was separated from the top aqueous layer and the top layer was
washed with 20 mL CHzCl,. The combined CH2Cl; layer was washed with 20 mL 2% sodium hydroxide
solution. The CH2Cl; solution was then distilled and concentrated to about 6 mL volume. The distillation

12



13 EP 0 298 652 Bl EXAMPLE 6

Met hyl - 3- oxo-4-aza-5[err]-androst-1-ene-17[err]-carboxylate 5 AlL
t hree- neck round bottom flask equi BpO@99SSBA nitrogen inlet, reflux
condenser, additional funnel, nechanical sti rrer and an im*rer si on

t herronet er was char ged W|th 320 m_ of to ue

0Xx0- 4- aza? é?"l"x:;éﬁ 83‘?%(14{ E?{"ﬁs sv% ? s‘b at
ks

otab
BSTFA and ™8 %%r
ls
ac um n é

three timdd F’:j‘ sﬂfﬂfﬁ%ﬁ priey s s
or ma

{sopr ¥ alswere
time cogr’pl gce 0%1 A
di ast ereorneri ¢ adducts vvas o erved by LC Cycl ohexane 1 3 d| one vvas
added and gip@prgesct i on. mxture was stirred at [err] for 3 hours to quench
any residgalDDQ The solution was then heated to gentle reflux for 20 h

after which {J 880 &g l1es8-llyRaBRAG)AREL5 dndlofien-REHAUR taS gIad3 ONNIR i Wedd afidedt he
met hyl -13- Q¥Modmateha2 .o tobGibrelchRid (35 a CHACHTDLGN ahxurd\SUtakiDBENMR Gtublids)l 67 mLhe
tol uene s@STEA @ild \88.SMEOOF£50:H.0THeC tubd was CGtodleld ML metérol-iceafd 386 nig_ tefradhioroat,22d
sodi um bi benzbgqunabecadiied adcoopaniad the thjestidnlof atsiream ofgry I Ne The tube was thgre tlosad wvith a
separ at ed shuglynfitting epolyetjyléh® sippppnsealed aiftestretobent Barafiimiy agitated priafig unith onlf nemestpry

| ayer was warmiige endomiaced inpg eoolefl tNMRGbenwhichhad beancleviouely adivsted deorr' b ehsprmations of

sol ut i gf. reppliontiniarmediaiessad prproxinatelyzds Col Srecirs were| obtaineddomptime,te imeraver 7 gpried ebtwaa s
d| 'S pI aced 9pyp dqdnapyio] thecsayele domppraturs) vee imajniainpe betwaen dera ped ey Gt Bltp selutionoras fhen

%’ sl urr 9"%&%‘ 8 fve,days ot anpbignt tf@"?fﬁﬂf?é’“‘é?rﬂﬂ""f'?’!“’tﬁ?P‘é’d “PE? y éémt"ﬁ‘@ t?)?"ﬁ?:luct
roid i ftrua agl lhe o t t| acid
eding g ’°r tP‘[ﬁf lﬂ Al %s% °§za§s°¥£ pure

androst 11---u amo -S%é a-angr -fr%' -o a%ttsurf)t éﬁf’

17[err]- ;,'}Q‘{:ar bamayl) 4 aza 5a- androstan 3-one. 25 EXAMPLE 8 By

fol | ow ng cedure of the preceeding exanple a 90% yield of

22(R, S) - Myt {3y lny 4nB&-Asck Touh@ botidmeHakd equliab&i' o e hittdar el R AR S aAL R otlc /s t he
cor r espeNghd\dsepRininistwaS Bhaibt wih R 8-11btylRRbana-G-BRLEakNdostA-3Hind 6D g)6ba RIA)YPLE
9 A 100 nand fi6@m @€ M. ToAME Sushésion Was Aaa§d<asa¢rw(wrseg$ witltinfig 91 Qlslying® twef & pét@d and
a nitrogesf i mincHeat@Sthe Mt réfint fr 1@ nnuids afforded a clear solution. The solution was refluxed for
17[ er r] - ( 18 batksyat crardad BDMich-cdmpidta disappeanahce oftstarting mawdsl walobsdrvedeny ILE, Thasdlutibn 344
g of ortheas culedr@nbdm téfiperaicl ardi sidedvitsa ebddre df 10D mB eathy 5¥%eiahiSOpfand CHz2Clz,
met hanab / precpitating tha hydmabir@nerivhiBls Was\ separated dayeliltra®en. The LHa Qly ilaygreof( the filtrate yan)
f ol | oned b@Pa@ted&xmctqdrtWW with $09irel. of Bie NaJ#§iQait ¢ongentraied 1o ai thigkeql and tritusated withk300 2
days f ol | 8ihediothyy efher Firstfand secoprhgrop selids aereglated endndsied dnfisristab 58T ygeharaudmce
LmSt arti M'g'dﬁﬁﬂ datal g 3. f 8% ewé&ﬂwuwearbmomﬂ@zmn@wﬂwr'g-3-a@fe HPLC
yses showed 1.6 g of
17[ err* ( Mﬂ;ﬁiar banoyl ) - 4--aza-5[ err] -androst - 1- ene- 3-one (based on assay

vs pure 17]err]-( :brt Ii%gr%nol%l -4 %ng gl err,!-androst-l-e-ne-S-one; yield

80%: 40 E ri c adduct forned between

3- 0%X0- 4-az a'ASE &' 5—&60@'?(9;';19 %Bt?o% ﬂau g&tﬁp]peg @thlpg)n}ﬁjobe% sy, gﬂ&ngndenser. additional funnel,

40 mechanical stirrer and an iinmersion thermometer was charged with 320 mL of toluens, 20 g of 3-oxo-4-

aza-5a-androstan-17 g-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 Nz 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 W'-acid (95% assay yield) was observed

by LC. The reaction was cooled to 20 °C. 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-propancl. The combined toluene layers were -

s0 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 wers 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 HCI to pH 1, aged at 60-85°C for 2 hours, cooled to

20°C and aged for 18 hows and filtered. The filter cake was washed with 100 mL of H.0/ GHzCN (4/1). The

s6 product was dried at 50-60* C under vacuum to vield 17.6 g (88%) of the desired W'-aza acid.
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DDQ 45 A 100 nL 3 neck round bottom fl ask equi pped with a nitrogen
i nl et and magnetic stirring was charged with 20 nL tetrahydropyran, 2g of
3- 0x0-4-aza-5[err]-androstan- 17[ gpro2ggaspeyl ic acid, 6.7 nL of BSTFA, 1.47
g of DDQ and 2 ntL of triflic acid. The solution was stirrd under N2 for 20
hours at [err] after which tinme conplete di sappearance of starting materi al
and for nEAMPHE 6f t he two di ast ereoneric adducts was observed by LC. The
sol ution was cooled to 4 (ice coollng) and 0.2 nL water was added to it.

oty l-Bogo-4 skHengr17-gark Pr 3 hours. The sol vent_was renoved
at [err] in the rotovapor to afford a yellow oi|l which was trltlated W th

! it inl t I d | |
ggegL:E) AR T g"etg};‘ag‘g l@;'g ?‘\“@p%‘i’d’ﬂ'ﬂ@rt‘" S %Bf "gefg" Wﬁéipq 'i;‘ él{ﬁemr e
- 12 78-ca] }
\]/_ZcuumE a ) ,: %r: ; W ;“ic\g xéewas tg're for %&
which® le i ral at| n of the twq diastereomeric ad ucts
3- 0X 03,4 e Bbsbinfell 'bf LBNEYcRRdxa 1933&‘0 Xehttofi nfbfdré wid inb 3“512"2”0 9 s of

%
the iSOl Rhe® Sledch shy RIsRIDB DDB. AEMGHcH was Map hsmaaqé S8 reOI0CB0AS AARF WRIEH tnfe
adduct s dompib@i fidpdarhnsex 31MHeCadkilots \6RA Qoriaidh & thé) nSethm-a o Q%S arldRRET-enbld 7-
at mos phedamokylie W3 oBsHH68 b OC.PThe EHiLeRe shibticiwds2yolddGo @26l ¥idi42 mLEEHAY, Ghd S90enL
desi r ed s3tumied-sddiag dicabatale] soluidhdidded wilh stifring 1 THeoltgm CaérDes \sbpapateiChath thé Qop
EXAMPisESrdagic JageByontining el prgiudtTEhe pepoiayse waseBasbdd dnxa@ mpleavitth 390 m@ sddurbted sodium
i&bjt i t Wdidarbgnateh sphaior. The iurok sajutidn Rass distilechtoet®0 silevoimg. Trduepe wasaditrilace by n-
er i alButideetath oal distiiavign oeinDnA S0 ETbLNotimse Thebsiwiyreas. agad a2 tplou el hetsmanl e
nme 12 filtered fo produce the product steroid in 91% yield. 17B- hydr oxy- 4- aza-
5[ -r]-androst-l-en-S-one 25 13
3- 0x02%- Mpr egn- 1- ene- 20a- car boxyl i c acid 30 14

net hyl - 3- oxo regn--1-ene-2 r-
y fozio wing the LrocedLre oP the preceding example a 8&/‘, yield of 178-(t-butylcarbamoyl)-4-aza-5a-

androst- -ene-3-one was oblained from the corresponding 178-(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-5a-
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 thres neck round bottom flask equipped for magnetic stirring and a nitrogen inlet was
charged with 2 g of 178-(t-bulylcarbamoyl)-4-aza-5a-androstan-3-one, 20 mL CH2Clz, and 1.344 g of ortho-
chloranil. The solution was cooled to -8°* by means of methanol/ice cooling and 68 mL BSTFA was added

35 via syringe (ca. 1 min) followed by 0.48 mL triflic acid. The solution was stirred at -10° for 2 days followed
by 22+ 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 178-(t-butylcarbamoyl)-4-aza-5a-androst-1-ene-3-one

N\ (based on assay vs pure 178-(1-butylcarbamoyl)-4-aza-5«-androst-1-ene-3-one; yield 80%.

.

40 EXAMPLE 10

Isolation of the diastereomeric adduct formed between 3~oxo-4-aza-5a-androstan-17ﬁ-carboxyhc 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-Sa-androstan-17 g-carboxylic acid, 8.7 mL of BSTFA, 147 g
of DDQ and 2 mcL of triflic acid. The solution was stirrd under Nz for 20 hours at 22° after which time

s 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 stirrad at 4° for 3 hours. The solvent was removed at 20° in the rotovapor to afford a yellow oil which was
tritiated with 60 mL CH2Clz. The two diastereomeric adduct crystallized. The crystals were aged for 1 hour
at 22° filtered, washed with 20 mL CH»Cl>» and dried in vacuum at 22° to afford 90% vyield of the two
diastereomeric adducts.

56
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boxyl ate 35 15 : 2',3" a-tetrahydro-

furan-2'-spiro-17-(4- 40 :

aza- 5a-androst-1-en- 3-one) 45 :

23-net hyl -4-aza-21-nor- 5[err]- chor ozsgﬁ2§120_ di one 50 17

17[err]-(2-pyrryl carbonyl)-4 -aza-5a-androst-1- en-3-one 55 15 EP 0298

652 Bl Cosspearpd 1Exanpl e Nanme 5 18

17[err] - (T-pbutyldi net hyl - silyloxy)-4-aza-5a- androst-1-en-3-one 10 19

3- 0X0- 4- a@rdpabei@ Tol -3-0R6+aHa£3Ba-ahdredbe-eder{ 7Brcarbexylld acid via thermolysis of the isolated dia-

car boxam sl@enddsic adducts N- et hyl - 3- oxo0-4-aza- 20

5[ err] sandrost - 1-ene- 17[err]-carboxani de 21

N-(2, 4, 4, -t 190meq bfjthe tho diaglergmpric\adiiucs-(ehtained imEampls 40)yerk hegied in-2omie digxa

car box ami Npeatmosphere for 18 houwrs to produce 36 mg (by LC analysis, 60%) of the desired 3-oxo-
androst-1-ene-178-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 bs obtained.

15

w Compound
o Example ' _Name
%
N 12 178-hydroxy—4-aza-
| 5a-androst—1-en—-3-one
2% 13 3-oxo—4—-aza-5Sa-pregn-
1-ene-20a—carboxylic
acid
30
14 ' methyl-3—-oxo—-4-aza-Sa—
- pregn—l—ene-ZOa—car—
“ boxylate
35
g;f 15 2',3'a-tetrahydro-
furan-2'-spiro-17-(4-
w0 | aza—-5a-androst—l1-en—
3-one)
* 5 16 23—methy1—4-aza—21—nor-
Sa-chol-l1-ene-3,20-
. dione
% 17 178-(2~-pyrrylcarbonyl)—4
—-aza-5a-androst-1-
en—-3-one

56
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30 22 N,N—bis(2-propyf) 3- 0x0-4-aza-5a- 35
androst-1-ene-17[err]- carboxam de 23 :

17[ err]-hydroxy-4-nethyl -4- 40 ogmg2bspéd gpndrost-1-en- 3-one 46 24
4- et hyl - 3- oxo- 4- aza- 5[err]-pregn-1-ene-30af carboxylic acid 50 55 16
EP 0 298 652 Bl Conpound Exanpl e Nane 25

nmet hyl 4-net hyl - 3- oxo- 4-aza-5a-pregn-1- 20a-carboxylate 10 26
2',3" a-tetrahydro- furan-2'-spiro-17-(4- 15 Compound

met hyl - 4- azgxbhpgle] - androst - 1-en-3-one) 27 Name
4, 23-di net hyT-4-aza-21- 20 nor-5[err]-chol -1-enée-3, 20-di one 25 28
4, 22-%i net hyl - 4-aza- 21-nor-5a-chol -1- ene-3,20-di one 30 ‘

18 178-(t-butyldimethyl-

silyloxy)—4—-aza—-S5a—-
"0 androst-l1-en-3-one
19 . 3—0X0-4—-aza—-5&-
- androst-l-ene-178-
18 carboxamide

ke 20 N-ethyl-3-oxo-4-aza-
20 : Sa-androst-1-ene-—
178-carboxamide

' pentyl) 3—-oxo-4-aza-
5¢ -androst-1-ene-178-

25

carboxamide
30 .
22 'N,N-bis(2-propyl)
W, _ 3-oxo-4-aza-5a-
35 ' androst-l-ene-178~
carboxamide

23 178-hydroxy—4-methyl—-4-
aza-5a-androst-l-en—
3-one

4 24 4-methyl-3—-oxo-4-aza—~
5a-pregn-~l—-ene—20a—
carboxylic acid

q

50

55

16



29 4-met hyl - 7[err]-(2-pyrryl -
carhonyl)-4-aza-5[err]- 35

androst-1-en-3-one 30 17[err]-(t-butyl di nethyl -
. EP 02
silyl oxy)-4-nethyl-4- aza-5[err]- andross;st65 %}r 3-one 45 31
met hyl 4-net hyl - 3- oxo- 4-aza-5a-androst-1- ene-17[err]-carboxylate 50 55 17
EP 0 298 652 Bl Conpound Exanpl e Nanme 5 32

4- et hyl - 3- oxo- 4- aza- 5a-androst-1-ene- 17[err]- E?PB8?Qﬁlde 10 33

N-et hyl 4- metBxyample oxo- 4-aza-5[err]-androst- 15__ Name
1l-ene-17[err]-carboxam de 34 N-(t-butyl)

4- et hyfl - 20 - 0X0-4-aza-5[err] -
androst -1 -ene-1%3err]- carboxani de 25 35 methyl 4-methyl-3—-oxo—~ N octyl

4- et hyl - 3- oxo- 4- aza S5a-androst - 1-ene-17[ eclazaasbopeegie130 36
N-(2,4,4-trinmethyl-
20a—-carboxylate
10
26 : 2',3'a-tetrahydro—
furan-2'-spiro-17-(4~-
15 methyl—-4~-aza-5a-
androst-l-en-3-one)

-4

C C

27 4,23-dimethyl-4-aza-21-
nor-5a-chol-l1-ene-3,
20-dione

- 20

% 28 | ' 4,22-dimethyl-4-aza-

21-nor-5¢-chol-1-
.ene~3,20-dione
30 _
29 4-methyl-178~(2-pyrryl-
W : : carbonyl)-4-aza-5a-
35 androst-l-en-3-one
& 30 178-{t-butyldimethyl-
silyloxy)-4-methyl-4-
aza-5a-androst—-l-en-
3-one

o

46 31 methyl 4-methyl-3-oxo—
| 4-aza-5a-androst-1-
i ene-178-carboxylate

50

55

17



pentyl) 4-nmethyl-3- 35 :

0X0- 4- aza- 5a- androst- 1-ene-17B-carboxam de 37

N, N- bi s(2-propyl) 4- 40 nethyl - 3; - iDa- androst-|-ene-17B-

car boxam de 46 50 55 18 EP O 58?1%9?2&%?10 ainms Clains for the foll ow ng
Contracting States: AT, BE, CH, LI, DE, FR, GB, IT, LU, NL, SE 1. A process
for dehydrogenating a conpound of the fornula 5 z [ERR] (I) 20 35 where
Fornmula (1) may alternatively have the structur€o®PopB@ti al Fornulas (I1)

and/or (Il1)pxaMigrecin, Ais (1) [err]; (2) 40 [ ERghmé5S 50 Bis 55 19
5
32 4A-methyl-3-oxo—-4-aza-

5a-~androst-1-ene-—
178-carboxamide
10
33 N-ethyl 4-methyl-3-
- _ ' 0Xo-4-aza-5a-androst—
15 l-ene-178-carboxamide

34 N-(t-butyl) 4-methyl-
20 3-oxo-4—aza-5a-~
| androst-l-ene-178-
carboxamide

C C

35 N-octyl 4-methyl-3-
 oxo—4-aza-Sa-androst-
1-ene—178-—carboxamide

36 N-(2,4,4~-trimethyl-2~

U pentyl) 4-methyl-3-
. o oxo—-4-aza-S5a-androst—
' 1-ene-17B8~-carboxamide

37 N,N-bis(2-propyl) 4-
methyl-3-oxo-4—-aza-Sa-

androst-1l-ene-178-

carboxamide
45

50

55

18



EP 0 298 652 Bl (1) [ERR] 10 where X is N or-0; and—Rtis absent or is (a)

are Marogen o ety or (o) cvesgamreian 20 UMIIIRTNONT" ™
f methyl, x Slel aiLg

[ERR] (C) 40 [ERR] where R4 is any o [err of branched
chain alkyl, [err] cycloal kyl, phenyl, or 50 conbi nati ons thereof; R
i s hydrogeamsr nethyl; R is hydrogen or [err]-nmethyl; R'' is hydrogen,

[ er r] - netCigimsdor thy thilowiny Conrtracsing States : AT, BE, CH, [1cDE, FR O8] IT) §&,/NLASE
[err]-hydroxyl; (2) [err]-hydrogen or [err]-hydroxyl and 20 (a) [ERR]
wher e Al Kl-i & pcessdoridelydrogénstingta camooung ofdhesformwlaght or br anched hydr ocar bon
chain 6f 1 to 12 carbon 10 atons; and [err] is, (i) hydrogen, (ii)
hydroxyl, (iii) [err] alkyl,

Z

10

15

(@)

¢
A

20

25 A / r R
X
a0 3\' H

W | (11 (I1I)
35 _ :
where Formula (I} may alternatively have the structure of partial Formulas () and/or (lll); wherein, A is
O . (1) -CHz-CHz-;
\%; _ 2)
40 '
&Hs3
~CH-CHp— ;
12
45
50 Bis

55

19



(iv) [err], where [err] and [err] are each independently selected from
hydr ogen; [err] straight 15 or branched chain al kyl, [err]
strai ght or branched chain al kyIEphommgszthydrogen ,!Hmﬂmmwm"”“,
hydr oxy, carboxylic acid or [err] alkyl ester; [er enyl; or
[err] and [err] taken together with the nrtrogen to wh ch t ey sar e attached
represent a(B-6 nenbered saturated ring conprising up to one other "~
het er oat om sel ected from oxygen and nitrogen; or (v) [err], where [err] is
M where Mis hydrogen or alkali netal, or [err] straight or branched 20
chain al kyl; benzyl; or (b) -(Ak)-[err], where Al k is always present and
has the sane neani ng as above; and [err] phenyl [err]
al kyl carbonyl, (ii) [err] cycloal kyl car b@ny~L (| ii) benzoyl, or 25
(iv) [err] al koxycar bonyl; (v) amino, or® [er’r al kyl substituted am no,
carbonyl; or (vi) hydrogen provided that AIR is a branched [err] chain;
(3) 30 [ERR] 36 or=CH Al k-[err], where Alk is present or absent and has the
same Treani n DPRVEo; A0d [err] and [err] have the sane neani ng as above,
and R12 is sg’? ,&g,qg,eg or [err] alkylcarbonyl; (4) 40 45 where-the
dashed bond I e hiesen;t he 17a hydrogen; (5) a- hydr ogen and 50
[ ERR] 55 Wher@,)hﬁfhm]orbtﬁyl (a) [err] alkyl; or (b) [err]; 21 EP 0 298 652
Bl (65 [err] - kydrtgenera Rt amiyrine, hyOrbge(nZ)}mb\ﬁy’lrdr- hydr ogen and tetrazolyl;
V\/Qi/eh conpri segcyaedti Nng the conpound with a silylating agent in the

@)

(@

20
/ C\\ 7~ |
25 , (R*); S10 N
(b)
30
o | | /c\ s
25 (r*), si0 o
(c)
40
/N
5 45 (r%); st0 o
L
where R* is any of melhyl, Ci-s straight or branched chain alkyl, Ca-s cycloalkyl, phenyl, or
50 combinations thereof;
R' is hydrogen or methyl;
R" is hydrogen or g-methyl;
R™ s hydrogen, g-methyl or hydroxyl;
Zis
5 (1) 8-hydrogen and «-hydroxyl;

(2) a-hydrogen or a-hydroxyl and

20



presence of a quinone to introduce a [err] double process
according to Gaim1l wherein the silylating agent is

bi strimethylsilyltrihal oacetam degply fggrg._;mmhyl SI |yl mm\ml““m“\“\
hexanet hyl di si |l azane, or bistrinethylsilylurea. 3. SS accdrdifng to
Claim2 wherein the quinone is: 10 [ERR] 20 V\/nere [err] I's hydrogen, [err]
al kyl, [err] al@oxy, halo, nitro or cyano. 4. The process according to
Claim 3 wherein the quinone is 2,3-dichloro-5, 6-di cyano-1, 4- benzoqui none.
25 5. A process according to Claim1l wherein Ais [err]; Bis 30 [ERR] 35
where [err] is (a) hydrogen; (b) nethyl or gthyl; R', R' are hydrogen; and
40 5Z is [ERR] where [err] is (i) [err] Byxan hed al kyl; 50 (i)
[err] branched al kyl having a hydrogerr(MBét‘Ct‘Bged wi th a hydroxy,
carboxylic acid or [err] al kyI ester; (iii) [err] branched alkyl; or (iv)
-OCHs. 55 6. A roc ss acc ere | [
a bistrinethyls heta A gereﬁbﬁ%iﬂ‘g Is 5?‘&%3%@ %R’{c}r cgrgé %hxmgH, Ror23960H
hexanmethyl di si kivi |[|1 d nr "bi strinethylsilylurea. 22 7. A process

ydro

according to Clal( grein the silylating agent is
bi strinethyl silylgr ({2 Qg,oacet am de and the quinone is

(i
2, 3-di chloro-5, 6 Gzﬂﬁﬁ‘ﬂmowﬂsreélﬁ’bﬁﬂmé B4R fhdepgdndentyeREES Fond Rffdgeh; 09-1} etraightli M
7 whergin [err] 'o? pracHePgRN akpdc]-¢S SuaightSor bihthbd Brainydikyl faving a hydrogen substituted

\./ with a hydroxy, carboxylic acid or Cy—4+ alkyl ester; Cs—¢ cycloalkyl; phenyl; or R® and R
taken together with the nitrogen to which they are attached represent a 5-6 memberod
: saturated ring comprising up to one other heteroatom selected from oxygen and nitrogen; or
k—‘ _ (v) OR™, where R is M, where M is hydrogen or alkali metal, or Ci-1s straight or branched
20 chain alkyl; benzyl; or

(b) -(Alk)-OR2, where Alk is aiways present and has the same meaning as above; and R2is
(i) phenyl C; —s alkylcarbonyl,
{ii) Cs—10 cycloalkylcarbonyl,
(iii) benzoyl, or
25 (iv) C1 -1 alkoxycarbonyl;
(v) amino, or Cy-s alkyl substituted amino, carbonyl or
(vi) hydrogen, provided that Alk is a branched Ca-Cs chain;

&)

30

0
] 8
=CH-Alk—-C-R
Y
36 .
or=CH-Alk-OR'2, where Alk is present or absent and has the same meaning as above, and R® and
[ R'2 have the same meaning as above, and R'2 is also hydrogen or Ci-20 alkyicarbonyl;
e )
40
o] 1
\/"
) 45

where the dashed bond replaces the 17« hydrogen;
(5) a-hydrogen and

50

"
NHC-R13,
55
where R13 is,
(a) C1-12 alkyl; or

(b) NR®R'0;

21



9. A dehydrogenati on process which conprises'r

17[err]-N-(t-butyl carbamoyl)-4-aza-5[err]-andros m““‘\“ﬂ‘“
silylating agent in the presencegpb 298 @52 B9ne to\mﬁ.“‘“

17[err]-N-(t-butyl carbamoyl)-4-aza-5a- androst-1 -en<3- one" 10

process according to Gaim9 wherein the silylating agent is

bi st ri met hyl@)d-ydtogenfand oyanesoet anmi de and t he qui none is

2, 3- di chl or d?)5x-Bdewen/and datrpzald; ybieh squnﬂm;rfeactlrmthe gompeundevith azsiviatingipgent in theCl ai m
1 whi ch corrmf?s§'e79°fe9!&"t°l‘?1§f'@Gd%tal*?yldm@bé’?@ﬁil nor - 5a- chol an- 3, 20- d| one vvlth
a silyatin agent in the presence of a UI none to formthe &errl

15 125 A phdresess accordipgyiih fiaimy 1 cyharein e fs| 2 Qistimathydsityiypal acotamide,

22- et hy| - dstdDeihysylacgiamid. Fﬁﬂeg'ﬁ'd@"%e-cﬂ’&ﬁ'é Ysiviuei | yating agent in the
|tor eaence3 Oj\v\ﬁce%gla&gl%npgo(lLlQ\rzmvhteg%tIL nelg)rrpound 13. A process according
o C ai

3- 0X0p4-aza-5[err] - androstan 17[err] carboxyllc 20 acid with a

si | yatl ng agent in the presencegof a quinone tooformthe [err] conpound.
14. A process according to C ai N 1_which comprildes o eacting
17[err]-(isopropyl carbonyI)KZ g[err]-a drg 3-one with a silyating
agent in the presence of a qui to formthe ] compound. 25 15. A
procegs according to Claim1l i - i ng
17[err]-(carbonet hoxy) - 4-aza- e id a S|Iyat| ng agent in
t"re’ presence of a qui none tg¢fo 2154 [err] compbund. 16. The conpounds of
the formula 30 35 40

[éRR] 45 wherein: Qis absefAt or is 50 55 23  EP 0 298 652 Bl [ ERR]
15 2 where R4 is met hyl, [err] straight or branched chain al kyl, [err]
cycl oal kyl, pheny or conblnatlons thereof; and [err] is hydrogen, [err]

al kyl , [er‘f"]°’°'§ fsdlyﬁrﬁﬁ""o‘l" b Plth G efPHOIA RO AR 38 hal 0, nitro or cyano: B is

(a) Wherl. Ql'he prc%ess accordmgzto bLumR\Blvherem the quinone is 2,3-dlchloro-5,6-d|cyano-1 ,/4-benzoquinone.
25
8. A process according to Claim 1 wherem A Is -CH2-CHz-;
Bis

35
where R' is
; (a) hydrogen;
St {b) methyl or ethyl;
R", R™ are hydrogen; and
40 - Zis

o —-C-R8

- where R® is
: (i) -NHC3-12 branched alkyl;
50 {ii) -NHC3~12 branched alkyl having a hydrogen substituted with a hydroxy, carboxylic acid or Ci-¢
alkyl ester; _ '
(iii) -Ca-12 branched alkyl; or
(iv) -OCHs.

56 6. A process according lo Claim 5 wherein the silyiating agent is a bistrimethylisilyltrihaloacetamide,
bistrimethylsilylacetamide, hexamethyldisilazane, or bistrimethylsilylurea.

22



where X is [err] or 0; and [err] is absent or is hydrogen rret or ethyl;
(b) [ERR] 35 where X is N, (c) 40 where X' is O m‘ m
[err]-hydrogen and a-hydroxyl; (2)EP{0c2986s2yBir ogemﬁ“\ nd (a) 55
[ ERR] 24 EP 0 298 652 Bl where Ak is present Or absent and is a

strai ght or branched hydrocarbon chain of 1 to 12 carbon atons; and [err]
is, (i) hkdrogesess édchiling jaiFleim$ whetein the silylating agent jsjkisjrinegtyisiyitiflurogcetamige and
[err] wher dhef quinpije la?r&dfv@?'PPGﬂlcéa"eaér'i’eﬁ‘@ﬂiwé‘hdent ly selected from hydrogen;

[err] straight or branched chain al kyl err r.ai gh b hed ch
al kyl havfnd RECRSAACERIERY ‘gl‘ﬂ?ﬂ Tt”ﬂﬂ’%'&inaﬂ‘#%eﬁ% %)&/'Ng"t;'r’tg'(r)xylr a(r:rcagl dco(rjII "

R T T‘%.”é.é,h g{\kgw et é ranra ésr,;alsata Fns

menber ed 10 °"® i o silylating 299t 10:'2Y PPFNE° &0 e ‘r".‘°£. ng B eraat om
sel ect ed frc?ﬂﬁ'?ﬁ% V&3 °%id nitrogen; or (v) [err], where [err] |s M where M
Ibs hyf” P944! ﬁf.lgordﬁgtt bramﬁ}wké‘r&ﬁ ]rgé |£t2tgeént R bidtinieiyRRAritkbraicatamldy Yahd
enzy qum %3 Fibeb-5 6V 4re-14L néo.aur yays present and has the sane
nmeani ng as above err] 1s (1) phenyl [err] alkylcarbonyl, 15

(i) [erri, ygbéesd M&r@iﬁé BCUTG(rJn | wﬁﬂch b&mﬁﬁ%&éﬁé{mg LFmettiyWd-azaen -ht}r-5<:-cho|an-3 20-dione
al koxycar boRh a sfiyétinggdit &, thdgredefidelcf a qdhday to forasd Atastnpelndami no, car bonyl ;- or
15
12. A process according tu Claim 1 which comprises reacting 22-methyl-4-aza-21 -nor-5a-cholan-3,20-dione

— with a silyating agent in Llhe presence of a quinone to form the A' compound.
&ar 13. A process according to Claim 1 which comprises reacting 3-oxo-4-aza-5a-androstan-17 §-carboxylic
20 acid with a silyating agent in the presence of a quinone to form the A' compound.

14. A process according to Claim 1 which compriseé reacting 178-(isopropylcarbonyl)-4-aza-5a-androstan-
3-one with a silyating agent in the presence of a quinone to form the A' compound.

25 16. A process according to Claim 1 which comprises reacting 176-(carbomethoxy)-4-aza-5a-androstan-3-'
: one with a silyating ayent in the presence of a quinone to form the A' compound.

16. The compounds of the formula

30

35

40

@9
* 45 wherein:

Q is absent or is

§0

55
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(vi) hydrogen, provided that Alk is a branched W (3)

[ERR] or = CH A k-[err], where Alk is present or absent “e sane
nmeani ng as above, and [err] and Iibmm,asztme sarre “m“‘ and R12
is also hydrogen or [err] alkylcarbonyl;

[ ERR] where the dashed bond replaces the 17a hydrogen (5) [err] hydr ogen
and 40 [ERR] 45 where [err] is, (a) [err] alkyl; or (b) [err]; so (6)
[err]-hydrogen and cyano; or, (7) [err]-hydrogen angd tetrazol yI R is
hydrogen or nethyl; R RS hydrogen or [err]-nethyl; R is hydrogon,
[err]-methyl or hydrox;%u 15 17. The corrpounds?‘of Claim 16, wherein Qis
preserft and R4 is nethy AN } where X is [err]; 10
R', R'" are hydrogen; Z i [err] branched

alkyl; (ii) [err] branchg yen Awbesicriied with a
hydr oxy, carboxylic_acid o o
ydr oxy yhi g actd, oy e
10 e
7 or - R — OH
-OH
15 where R* is methyl, Ci1-s straight or branched chain alkyl, Cs~s cycloalkyl, phenyl, or combinations
U thereof; and R is hydrogen, Ci-¢ alkyl, Ci-e straight or branched chain alkoxy, halo, nitro or cyano;
- Bis
-\(é (a) when Q is present,
20
//'\x /
o
25
where X is NR! or O; and R’ is absent or is hydrogen, methyl or ethyl;
(b)
% |
/ X,
. (R%, si0 x
35
o where X' is N;
[ ()
40
N\~
e P (rR*), sio X
- where X" is O;
’ Zis
50 (1) g-hydrogen and a-hydroxyl;
(2) a-hydrogen or a-hydroxyl and
@
- 56
N
~Alk-C-R8,

24



20 al kyl ester; (iii) [err] branched aI kyl; or (iv 18 The

conpounds of Cl aim 17 wherein 25 [err] M“Iﬂnu‘

sec-butyl, isobutyl or [err]. 35 m:oiguaegzcmpoun re| n[err]
i s hydrogen and [err] is -NHt-butyl. 20. The corrpound of a| m 19 where Q
is 50 [ ERR] 55 26 21.

The conpound of wiereadlkris Peeset er abs@t arsl i ERRfighber bidbct@l hidrecatbon chainef 1 ¢l 12maibomy
Contracting Stattems; al$® igR 1. A process for dehydrogenating | actones and
| actanms, in partl(tbl]Ydéﬂge'B ket 0- 4-azasteroids, of the formula 20 Z [ERR] 35
40 45 where For mfi)&vgrew. may aI ternatlvel y have the structure of partial

Uyt = 2
gorzggl 2?;2( :3|1) ( g';] ci/tgg@i l° , where R and R“pare each mdeSp(n)endently selected }rorl\ h;dl;ggen, Ci —1§Ztra|ght
ran ed chain alkyl; Ci-12 straight or branched chain alkyl having a hydrogen substituted
: with a hydroxy, carboxylic acid or Ci-s alkyl ester; Cs-s cycloalkyl; phenyl; or R®* and R"
taken together with the nitrogen to which they are attached represent a 5-8 membered
10 saturated ring comprising up to one other heteroatom selected from oxygen and nitrogen; or
: {(v) OR", where R'! is M, where M is hydrogen or alkali metal, or C1-13 straight or branched
chain alkyl; benzyl; or
{b) -(Alk)-OR"2, where Alk is always present and has the same meaning as above; and R'? is
(i) phenyl Ci1-¢ alkyicarbonyl,
16 (ii) Cs-10 cycloalkylcarbonyl,
( (iii} benzoyl, or
— (iv) C1-18 alkoxycarbonyl;
{v) amino, or Gy -s alkyl substituted amino, carbonyl; or

EP

v’

L\ (vi) hydrogen, provided that Alk is a branched C3-Cs chain;
20 3)
0
25 = CH~Alk-C-R
= CH-Alk-OR'2, where Alk is present or absent and has the same meaning as above, and R® and
R'2 have the same meaning as above, and R'2 is also hydrogen or Cy-2p alkylcarbonyl;
30 (4)
N\ - 5.
35 . \,’
\s/ where the dashed bond replaces the 17a hydrogen;
(5) a~hydrogen and
40
0
it
NHC-R13,
B 45
where R is,
- (@) C1~12 alkyl; or
(b) NR®*R'°;
50 (8) a-hydrogen and cyano; or
(7) a-hydrogen and tetrazolyl;
R is hydrogen or methyl;

R" is hydrogen or g-methyl;
R™ is hydrogeon, 8-methyl or hydroxyl.
56
17. The compounds of Claim 16, wherein
Q is present and R* is methyl;
Bis

25



10 Bis (1) 15 [ERR] 20 where Xis Nor G and [errj Ts absent—or—s 25

(a) hydrogen; {(b) nmethyl or ethyl; (c) [err] wher are
hydrogen or nethyl; or (d) cyanogp@298a52 84 ,j“m @’ iﬁﬁﬁ} E

(b) C (c) 50 C 55 where R4 is any of methyl, [err nched
chain alkyl, [err] cycloal kyl, phenyl, or conbi nati ons t hereof; R

hydr ogen or nethyl; 28 EP 0 298 652 Bl R i s hydrogen or
[err]-methyl; R'" is hydrogen, [err]-nmethyl or hydroxyl; Zis (1)
[err]-hydrogen and [err]-hydroxyl; 5 (2) [err]-hydrogen or

[err]-hydroxyl and (a) [ERR] where Al k)oz present or absent and is a
strai §ht or branched hydrocarbon chaio ¥ to 12 carbon

where X is NR';
10 R", R™ are hydrogen;
~ Zis

i
* -C-R8

15
- wherse R8 is
. (i) -NHC3-12 branched alkyl;
p : (i) “NHC3-12 branched alkyl having a hydrogen substituted with a hydroxy, carboxylic acid or Ci-s
20 alkyl ester;
{iii) -Ca—12 branched alkyl; or
(iv) -OCHs.

18. The compounds of Claiin 17 wherein
25 R® is -NH-t-butyl,

CH20H

'
- CH ,
30 NHC(CH3)2

sec-butyl, isobutyl or ~OCHz.

o
a5 19. The compound of Claim 18 wherein R is hydrogen and R® is -NH-t-butyl.
o 20. The compound of Claim 19 where Q is
40 : . cl
cl
o]
45 CN
- M@5810
-OH

50

55
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atonms; and [err] is, 15 (1) hydrogen,' i1) hydroxyl, (iii) [err]
alkyl, (iv) [err], where [err] and [err] are each i kR ct ed
from hydrogen; [err] straight or kpagsdassta@iai n al kumm“ﬁ“lml\sﬂﬁmt or
L :
Wi

branched chain al kyl having a hydrogen substituted 26 ¢ th a
hydroxy carboxylic acid or [err] alkyl ester; [err] cycloal kyl; phenyl; or
[ err] andz{, ané ¢tonipakrirot Coigetdhwerev@ 8h t he nitrogen to which they are attached
represent a 5-6 nmenbered saturated ring conprising up to one other
het er oat om sel ected from oxygen and nitrogen; or (v) [err], where [err] is
M where Mis hydrogen or alkali netal, © [err] straight or branched chain
al kyl ; sbenzyl; or 25 ' (b) efAlk){[err], where Ak is always present
and has the sane neani ng as above; d ois (i) phenyl [err]
al kyl carbonyl, (ii) [err] cycloal kyl c3 7 (iii) benzoyl, or 30
(iv) [err] al koxycarbonyl; (v) am no, ] al kyl substituted am no,
carbonyl ; or (vi) hydrogen, providedt OfsMay branched [err] chai n;
(3) 357 ¢ or 0 [ERR] 40
or= CH A k-[err] where Alk is present or absqggﬂand has the sanme neani ng as
above, and [err] and R12 have the sane n%hning as above, and R12 is al so
hydrogen or [err] al kyl carbonyl; (4) 45
[ERR] %0 where the dashed bond replaces the 17a hydrogen; (5)
[ | r r} - hydc?g.?}[oamd]f&ﬁm?«]g CUAGA&Ing Stdtds 1 £5, GRY EP 0 298 652 Bl (a) [err]
a ; or err :

& 1. A procsss for dehydruyenating lactones and lactams, in particular 3-keto-4-azasteroids, of the formula

20

25 - {\j/? é
30 | \ H "
B \\i .
. _ (

)

35

-
G
-

. ) A /‘(\p;, ' _- \)//k\j -'/.n--.

AN

S
45
(II1) CIIL)
where Formula (I) may alternatively have the structure of partial Formulas (Il) and/or (lil); wherein, A is
50 (1) -CH2-CH3~;

55
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(6) [err]-hydrogen and cyano; or (7) a-hydrogen_and tetrazolyl: which
conprises reacting the conpound with a silylating agent in the 5

bt ocess according o o aim 1 wherEeeeds v oo IEMIEN I~

bi strinmethylsilyltrihal oacetam de, blstrlnethyIS|IyIébeﬂanfde
hexanet hyl d:/\E I azane, or bistrimethylsilylurea. 10 3. A process according

to Claim?2 erein the quinone is: 18 [ERR] where [err] is hydrogen,
[err]alkyl, [err]alkoxy, halo, nitro or cyaho. 25 4. The process according
to Claim3 wherein the quinone is GH3

2, 3-dischl or o- 5, 6-di cyano-1, 4- benzoqw_-;rl\ ,~p. A process according to Claim
1 wherein Ais [err]; Bis 30 C[ERR] 40 vvhere [err] is (a) hydrogen; (b)
met hyl or ethyl; R', R'" are hydrogeh; :2and 45 Zis [ERR] where R8 is 55

(i) [err] branched alkyl; (ii) [err] branched al kyl having a hydrogen
substituted with a hydroxy, carboxylic acid or [err] alkyl ester; (iii)
[err] "ranched al kyl; or 30 EP 0 298 652 Bl (iv) -OCH3. 6. A process
according to Caim5 wherein the silylating agent is a

bi strinmethW®&jlyltrihal oacetani de, bistrinethylsilylacetanide,
'hexanethyldlg?lazane or bistrinethylsilylurea. 5 :

' 15
~ l
&»6 _ o//c N /

20 ‘R

where X is N or O; and
R! is absent or is
25 (a) hydrogen;
{b) methyl or ethyl;
(c) NR2R3 where R? and R?® are hydrogen or methyl; or
(d) cyano; or '

@

a0 (a)
N\ |
35 Cc
. W
(o (R*); SiO
Aot
40 (b)
i
5 c
45 CRrR*), s:.o/ o/
() _
50 Co i
C

(**), szo/ \"

55
where R* is any of methyl, Ci-s stralght or branched chain alkyl, Cs~s cycloalkyl, phenyl, or
combinations thereof;
R is hydrogen or methyl;
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7. A process according to Claim6 wherein the siW

bistrimethylsilyltrifluoroacetam de and the qui none is

2, 3-di chl oro-5, 6-di cyano- 1, 4- benz gapug peges2 B A pr\mﬂ ﬁmg““i\‘““&“\o Claim
7 wherein [err] '|s hydrogen and [err] is -NHt-but

dehydr ogenati on process according to Caim1, which* corrprl ses reacting

17[ err] - N-(t-Butylicbydogemyr| frmetiiaza- 5[ err] - androstan-3-one with a
silylating ag@fit iishydmgepBanstte hgdrog(l: qui none to form1 7[err]-N-(t-

but yl car banoyl ¥is4- aza-5[err]-androst-1 -en-3-one. 15 10. A process
according to CAihwsrosefaet eM¥i¥He silylating agent is

bi stri rfet hyl sﬁ)ghﬂ‘?@r‘ﬂbﬂ* bY@ de and the quinone is

2, 3-di chl oro-5, 8. di cyano- 1, 4- benzoqui none. 11. A process according to C aim
1 which conprises reacting 23-nethyl -4-aza-21-nor-5[err]-chol an- 3, 20- di one
with a silylating agent in the presence of 9 gqui none to formthe [err]
corrpound 20 12. A process according LSA@qu.@Lizmm ch conprises reacting
22- methyl 4- aza- 21-nor - 5a-chol an- 3, 20-dione with a silylating agent in the
presence of. a quinone to formthe [err] conpound. 13. A process according
to Caiml wWhi CRndedRiIRVsi ppédsnt P @fbrit B&H is a straight or branched hydrocarbon chain of 1 to 12 carbon
3-0x0- 4- aza- 5a- ghfs; asd @ns,17[ err] - carboxylic 25 acid with a silylating
agent i the pres(gnﬁﬁoge.ﬁ a quinone to formthe [err] conpound. 14. A
pr.ocess accor di ngjifthgdretygi m 1 whi-ch conpri ses reacting

'}‘[—érr] (1 sopr opylic@l-hoamyl,) - 4- aza- 5[ err] -androstan- 3-one with a silylating
agent in the pressnueeRYL whereBl agirft® are eéquﬁepméerfhqucteéém'pMﬂiwen ;30 -12 Blaight

proeess accor di ngrtbaned chainialiof Cehz Wfdﬂe@c'?eé&[ﬁ"l #ligy! having a hyd’°9°“ s“bs"‘”ted

17[ er r J2o ( car bomet Wit/ hydmxy serbexlicoasidr o5 a‘nfi‘“gfJ °8'Pfecw5 topcloplkyl p "é.' 3? 5
the presence of a‘a'tﬁultPH?H‘éf t"’ﬁ‘ngi'l?r l?:{qgggré %2 ﬁ‘?ﬂ’h‘;m p::’ge" an% RS ot he
preparation of coiiP ] '

[ERR| 40 45 (1) wePEL “e'mﬂ (’19‘?’% 'BQE- ?9° %f’ 11 praght s grapensd gy

cycl oal®yl, phe er eo er rl 1s hydrogen,

[err] al kyI [e r(])pﬁgnglad Qthky%'éerr{yﬁnChed chai n al koxy, halo, nitro or cyano;
Bis

[ERR] where [ er rﬁir(&% Cg& ﬁl(g{s a ﬁgss ; és%ktgah&P thebsr &Q?\%ﬁrgn CJ;%[,‘}],GBJ,,KW [err]

(i) Cs-10 cycloalkylcarbonyl,
(iii) benzoyl, or
30 (iv) C1-1s alkoxycarbonyl;
(v) amino, or C;-g alkyl substituted amino, carbonyl; or
(vi) hydrogen, provided that Alk is a branched C3-Cs chain;

®

35 o

7]
=CH-Alk-C-R8

40 or = CH-Alk-OR'? where Alk is present or absent and has the same meaning as above, and R® and
R'2 have the same ineaning as above, and R'2 is also hydrogen or Cy~z0 alkylcarbonyl;

4

45 : | |
o

\ ”
50 where the dashed bond replaces the 17a hydrogen;
(5) a-hydrogen and
0]
N 13
56 NHC~-R*“,

where R" is,

29



(a) when Qis present, 20 25 where X i~sJLérr] or O and [err] is
absent or is hydrogen, net hyl or ethyl; (b) [ERR] 35 ' where X' is N,

(c) 40 C[ERR] 45 where X' is O; err]- dr oxyl ;
(2) a-hydrogen or [err]-hydroxyl EE 0 cf%g%&éaﬁ ”lmr mnﬂ re ALk is
present or absent and is a strai ght or branched hydrocadrbdn &hatn of 1 to
12 carbon atongic,andkpesr] is, 32 EP 0 298 652 Bl (i) hydrogen, (ii)
hydroxyl, (iiigyNrere] alkyl (iv) [err], where [err] and [err] are each

i ndependent | (g) sSldmgéreahdicyapoadnydr ogen; [err] straight 5 or
branched chaine-aidiogbn ardasirakohditwhizh gbropriges reactingcthe domrlauridrwith |alejjylating egentyin dhe

hydr ogen submesetastof el quinang ingprdey terinireguce @y’ depklelboed- aci d or [err] al kyI ester;
[err] cycloalkyl; phenyl; or [err] and [err] taken together wth t

ni trogere-t & RipreEsh aoprEnS A9 Slaim (i awhelsin the s¥datiam eoept i B %@Y'@H"'@é‘?ﬁ?’é‘f‘@& ring
conpri si ngb'ﬁtﬂm?‘BV'ﬁﬂh‘E"e rh"h%‘teé'WU%i'ﬂ%‘Fﬁes‘EI%E‘[“@W'?"P"BW‘Foxygen and ni trogen or
(v) [err wher e fJQ 8 vw Mis hydrogen or alkali netal, [err]
strai Bht> of PECEE d 'a"“zwe'e'"th%?i"éﬂ"ﬂe 1 kyl; benzyl; or (b)
-(Alk)-[err], where Alk is always present and has the sane neaning as
above; and [err] is (i) phenyl [ r] aI kyl carbomyl

20

N\

where R!* is hydrogen, C: -salkyl, ¢1-galkoxy, halo, nitro or cyano.
25 4. The process according lo 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 -CHz2-CHaz-;
Bis
30

36 ."l

where R' is
(a) hydrogen;
{b) methyl or ethyl;
R", R™ are hydrogen; and.
45 Zis

50 -C-Rr8

where RE is
56 (i) -NHC3-12 branched alky!;
(i) -NHC3-12 branched alkyl having a hydrogen substituted with a hydroxy, ¢ carboxylic acid or Ci~4
alkyl ester;
(iii) -Cs-12 branched alkyl; or

30



\
(ii) [err] cycloal kyl carbonyl, (iii) benzoyl, or

al koxycarbonyl; (v) amno, or [err] alkyl substr ' ! mum'm onyI or
(vi) hydrogen, provided that Al k igp @2¢geésaded [e ummﬂ [ERR] 25
or = CHAK-[err], where Alk is present or absent and has t"heSsate meani ng
as above, and [err] and [err] have the sane neaning as above, and R12 is

al so hydrogen(orOCisrr] al kyl car bonyl (4) 30 [ ERR] 35 where the dashed bond
replaces the 17[err] hydrogen; err] hydrogen and [ ERR] 45 where [err]
is, (a) [BrrA pepdsy|accastinglg) C'f'@rfr rhergle)tha[ gy ]‘"Qh%ﬂﬂ‘i‘td @nbigtpetiysiyighalogeetagyide,
(7) [err]- h;h!ﬁ"tﬁ@ﬁws'é[ﬁdet?"@t’? aeemt yldigijazane, of ‘Z!,St'I'WRﬂTY %r nethyl; R S
hydr ogen or err [err]f or I’r r\.{.

charact er -z 55 é%FgSI“Hg g“l"hﬁt""ﬁ?f@' 4$ ﬁ(‘]‘é!&‘t"aﬁi”“f Wﬂ%’ﬁ’ﬁ] Y ”émaceta ide and

3- ket 0- 4- azé%‘*r 8r‘°d' PP SPSINRCS 458783 Ep 0 298 652 Bl [ERR] 16

\;g::]?l Ian?h%‘ prodess acbordrngf 8%#7 wh&giﬁ Rtrjgg%gogqﬁgﬁdrﬁqs mxf)ﬁtyl.w th a silylating
N 9. A dehydrogenation process according to Claim 1, which comprises reacting 178-N-(t-butyicarbamoyl)-

4-aza-Sa-androstan-3-one with a silylating agent in the presence of a quinone to form 178-N-(t-
butylcarbamoyl)-4-aza-S5a-androst-1-en-3-one.

16 10. A process according to Claim 8 wherein the silylating agent is bistrimethylsilyltrifiuoroacetamide 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«-cholan-3,20-dione

_ gt« . with a silylating agent in the presence of a quinone to form the A’ compound.
20 . .
12. A process according to Claim 1 which comprises reacting 22-methyl-4-aza-21-nor-5«-cholan-3,20-dione

with a silylating agent in the presence of a quinone to form the A' compound.

13. A process according to Claim 1 which comprises reacting 3-oxo-4-aza-5a-androstan-178-carboxylic
25 acid with a silylating agent in the presence of a quinone to form the A' compound.

14. A process according to Claim 1 which comprises reacting 17 8-(isopropylcarbonyl)-4-aza-5«-androstan-
3-one with a silylating agent in the presence of a quinone to form the A' compound.

30 15. A process according to Claim 1 which comprises reacting 178-(carbomethoxy)-4-aza-5a-androstan-3-
one with a silylating agent in the presence of a quinone to form the A’ compound.

16. A process for the preparation of compounds having the following formula:

35

D

wherein:
50 Q is absent or is

65
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qui none. 17. A process according to Claim 16 wherein ent
is a bistrinmethylsilyltrihal oacetam de, 20 bistrr/ﬂﬂ M I@ Bmﬁv
hexanet hyl di si | azane, or bi stri nmephysgsidsglBirea. 18. g 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 accordi ng to Caim 18 wher'ei n the qui none is

2, 3-di chl oro-5, 6-di cyano- 1, B-‘benzoqui none. 40 20. R‘process according to
C1a|m16where|n Qrspeset and[err] is methyl;}Bis 45

[ ERR] 50 where X is NRl / are hydrogen; Zw/A\55 34 EP 0 298 652

Bl n [*ERR] where [err] is Gr err] branched al . 0 [err] branched
al kyl having a hydrogen S wted witéea hydro

de(yilc acid or
[err] al kyl ester; i) [err] branchged a, orogrv) [err]. 21.

_ -?w.\—

A process according %«6 B% 20 wherein [err] is -NHt-butyl, [ERR 20
sec-bytyl, isobut yI Ofge| err]> - OH
y -OH

~ where R* is methyl, Ci-s straight or branched chain alkyl, Cs-¢ cycloalkyl, phenyl, or combinations

15 thereof; and R'* is hydrogen, Ci—s alkyl, C, -5 straight or branched chain alkoxy, halo, nitro or cyano;
- Bis
— (a) when Qis present
20 | I\
~ e
- o / x rd
25 where X is NR! or O; and R! is absent or is hydregen, methy! or ethyl;
(b) '
30 c
N
(r*), s10 "
o .
35 where X' is N;
(c)
40 | I
c
\..~
(R*), Si0 7 Ny
- 45
where X" is O;
Zis
- - (1) 8-hydrogen and a-hydroxyl;
{2) a-hydrogen or a-hydroxyl and
50 (a)
o
" :
-Alk-C-R8,.

o5

where Alk is present or absent and is a straight or branched hydrocarbon chain of 1 to 12 carbon
atoms; and R® is,
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22. A process according to Caim21 wherein [err] is hydroge r] is

-NH-t-butyl. 25 23. A process according to Claim?2 ere Ois 40 24.
A process according to Caim22 wgpre2d8 és2 85 [ ERR] ‘“h 98 652
Bl 111111111!51111! PatentansprUche Pat ent ansgm \W
Vertragsstaaten: AT, BE, CH, Li, DE, FR, GO IT, LU, ¢SE‘1. Verfahren
zur Dehydri er ung @hysiagen/er bi ndung der Formel: . 5 z.10 A 15~~~~~~~~~~~~~~~ R
B3, H 2 (ii) hydroxyl, ) |~ (rr) 35

worin Formel (1) (w(ﬁerzro?éityi v die Struktur der Teilforneln ;11) und/ oder
(111) besitzen kdMhWNRRSy rheroRt and Ry é??ﬂé’?e%ef‘@?f'y sejegtpd fremypydragon; Gyey2 straight

2) 9HF - CH CH2- :° ranh & étgan %Igl having a hydrogen substituted
( ) ’ wit %?oxy. caaLoxy ac% or gcg—g alkyl ester. ?Ps cycloalkyl; phenyl; or R? and R'®

taken together with the nitrogen to which they are attached represent a 5-8 membered
saturated ring comprising up to one other heteroatom selected from oxygen and nitrogen; or -
(v) OR", where R' is M, where M |s hydrogen or alkali metal, or Cy-15 straight or branched
10 chain alkyl; benzyl; or
N (b) -(Alk)}-OR'2, where Alk is always present and has the same meaning as above; and R'? is
(i) phenyl C,-¢ alkylcarbonyl,
{ii) Cs-10 cycloalkylcarbonyl,
- {iii) benzoyl, or
16 (iv) C1~-1s alkoxycarbonyl;
{v) amino, or Ci-g alkyl substituted amino, carbonyi; or

-~ (vi) hydrogen, provided that Alk is a branched C;-Cs chain;
o &)
20
o
]
= CH-Alk-C-RS
25 _
= CH-Alk-OR'2, where Alk is present or absent and has the same meaning as above, and R® and
R'2 have the same meaning as above, and R'2 is also hydrogen or Ci-20 alkylcarbonyl;
4 o
30
0 ]
o NG
- ~
35 :
F where the dashed bond replaces the 17« hydrogen;
s {5) a-hydrogen and
40
IRE
NH&-R1 e
' 45
where R is,
(a) Ci1-12 alkyl; or
- (b) NR®R!'?;
(6) a-hydrogen and cyano; or
50 {7) a-hydrogen and tetrazolyl;
R is hydrogen or methyl;
R" is hydrogen or g-methyl;
R is hydrogen, g-methyl or hydroxyi,

characterized by reacting a lactone or lactam, in partlcular a 3-keto-4-azasteroid, of the formula
55 :
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EP 0 298 652 Bl LEjre 1ILu iji TTUr TIror ©

(1) 5Co N R 10 worin X N odor O bedeutet un :
fehit odor fU (a) Wasserstoff, éb)oidstdszlmoder Et h mﬂ“! I!l“z"lg rI| R2
und R3 Wasserstoff odor Methyl bedeuten, odor (d) Cyance ste

(2) (a) 25 C(R‘)3
SiO 30 (b) 35 C 40 _ CCR4) 3 Si O 45
(O 11 50 _ c CRO3
840 M- 56 worin R4 eires von Methyl, ger édkettlgem odor verzwei gtem

Cl-.-Akyl, Cs-s-Cycloal kyl, Phenyl odor fUr lk\ nbi nati onen davon steht, R
Wasselst of f odor Met hyl bedoutet 37 SN

Y e
AN
YV

* &pn .
H

10
\\
N N
g\ X
16

wherein B, Z, X, R"; R" and R™ are those defined above, with a silylating agent in the presence of a
quinone.

C

\.-f 17. A process according lo Claim 18 wherein the silylating agent is a bistrimethylsilyltrihaloacetamids,
‘20 bistrimethylsilylacetamide, hexamethyldisilazane, or bistrimethyisilylurea.

18. A process according to Claim 17 wherein the quinone is:

25

|
. | Il 1(

o

‘—__ (w)

R'* ~< / '
o o
35
&.} where R'* is hydrogen, Ci-salkyl, Ci —galkoxy, halo, nitro or cyaho.
19. A process according to Claim 18 wherein the quinone is 2,3-dichioro-5,6-dicyano-1,4-benzoquinone.
40
20. A process according to Claim 18 wherein
Q is present and R* is melhyl;
Bis

TN e

50

where X is NR';
R", R" are hydrogen;
Zis

55
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EP 0 298 652 BI 111111 I L

M S* R Wasserstof f oder O Methyl bedeutet, R"' Wasser st 0
0-Methyl oder Hydroxy bedeutet, Z grb26@bsgeBtles stel M‘“ M\Lmﬂﬂ&“mstoff
und wiydroxy, 5 (2) a-Wasserstoff oder a-Hy s U410
| -(Ak)-CR8, worin Alk vorhanclen ist oder fehit und fUr éine -
geradkettige oder verzweigte Kohl enwassepstoff- kette mt 1 bis 12
Kut hl enst of fat omen steht und Rs fUr fol gendes steht: 15 (1)
Wasserstoff, (ii) Hydroxy, (iii) O -1 2e8kRyl, (iv) NROR O, worin RO und
R10 jewei |l s unabhangi g ausgewdhlt werden aus Wasserstoff, geradkettigem
uder vet zweiv%ta%rﬂsgs' -12- Al kyl, geradketti gem oder verzwei gtem Cl1-12- Al kyl,
éo Akl %}-ma.qfemaﬁéhgdhm serstoff durch Hydroxyl, Car bonsaur e oderOI
1-4- yl est @k . , - 0 [ R
ralk a\ﬁ 9 a(%(fal'ogéﬂ M%ﬂutﬁhﬁtﬂ}é hﬁ%%ﬁ;cﬁ\\é&%yhg .agg oHEZ,

) -G E, ancl'% .
Zusamngenomﬂe%ﬁ em Stickstoffatom an das slie a si nd, el hen

5- 69l i gglri gen(;gegaa:ngli,,g{cm amyng darstellen, der bis zu einemweiteren

Het er oat om unfgaf-bcHausgewAhl t aus Sauerstoff und Stickstoff, ‘oder (v) OR'I,
worin I T ' fU M worin MWasserstoff oder Al kalinetall bedoutet, oder

ger adket t eyespré@dmss according to Claim o0l @ierereRZieNIgHRE/1,C, - 1S - ANkyl, Benzyl steht,
odor (b) -(Ak)-OR 2, worini Alk inmrer vorhanden ist und die gleiche

Bedeut ung wi e oben besitzt und R12 fUr fcpl gendes steht: (i) Phenyl-C, -s
-al kyl carbonyl, (ii) Cs-jo-Cycloal kyl carl'bé?nyl , 30 (iii) Benzoyl
odér (iv) Cl-1 a-Al koxycarbonyl, (v) Am'no oder C -a-Alkyl-substituiertes
Anj no, Carbonyl oder (vi) Wasser st of rNHG{(Hadr Mal gabe, daB Al k eine

vet vveizgte Cs-CB-Kette darstelit, (3) 36 0

. sec-butyl, isobutyl or -OCHs.

22. A process according to Claim 21 wherein R' is hydrogen and R® is -NH-t-butyl.
25 :
23. A process according to Claim 22 where O is

_ Cl
. AN o
/ N/
o \\ CN
35 MeS10 \/
. oc cN
At -OH
40
24. A process according to Claim 22 where O is
45
cl
' cl 1
| . \/(// N
50 .
: .. Loszm
cl ‘-.,. oc
CclL —GH

55
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40, |  =OFAK-& 8 oder..

=CH Al k- OR12, worin Al k vorhanden ist oder fehiy ““‘W“jumdeutung W e
vor st ehend beS|tzt und Rs und REP gl2g8sskiBIn Bed m“m besitzen
und R12 femer fU Wasserstoff oder Cl -20-Al kyl car bbnyt é'teht 45 '
(4) 50 7 } 04 55

wor i n dPateanspriichéiel t e Bi ndung den 1 7a- Wasserstof f ersetzt, 38 EP 0 298
652 Bi Patentanspriiche fiit folgende Veriragsptagtent: A1 BE, OH, M, PE, FR, GB, IT, LU, NLSE * (5)
a-Wasserstoff unid 0 5 . _ i
NHC- R131-wYPsiafrorey Qehydrigrgng einer Verbindung derdpmel: 5 Al 'ky| odor (b) NROR O st eht
(6) d-Wasserstoff und Cyano oder (7) a-Wasserstoff und Tetrazolyl, welches
di e Unsetzt' ng der Verbindung mt einem Silylierungsmttel in Gegenwart

el nes Chi nons zur 15 Ei nf Uhrung el rer A - Doppel bi ndung unfalt. 2.
Verfahren nach Anspruch 1, bei demdas Silylierungsmttel

Bi stj met hyl silyl trihal ogenacetam d, E p nmet hyl si |l yl acet am d,

I-- | exanet hyi di sil azan oder Bistrimet rernstoff Ist. 20 3. Verfahren
nach Anspruch 2, bei dein das,Cx 0255 14R
i9Rl s R 30 0 ist, worin Rlﬁ grstoff, G -s-Akyl, G -6-Al koxy,
Hal ogen, Nitro oder Cyano stelf. Ver f ahren nach Anspruch 3, bei dein
das &hi non 2, 3-Di chl or-5, 6-di cyano- bgnzochl non i st.

o \ :
, B \ X
NI (D

20

>4
30 B'\’ H
o C(IDn CIII)

o worin Formei (l) alternativ die Struktur der Teilformeln (ll) und/oder (lll) besitzen kann, worin
A A flr folgendes steht:

(1) -CHz-CHz-
40 2
T3
—-CH-CHg~;
45 1 2
~ B fUr folgendes steht:

50

55
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5. Verfahren nach Anspruch 1, bei dem A far -CH2CH2- steht, 40 BfOo C
Rl 60  steht, worin RI ftr (a) Wasserstoff, (b) Mthyl oder Ethyl
steht, R', R fO Wisserstorf steppg 2088528139 EP 0 .
Ulls Il fiue (tI1 Il 11 0 Z fur -8-R8 5 steht, worin im“““@lmmm“‘
verzweigtes C3-i2-A kyl-NH, (ii) verzweigtes CS-| 2- Al k eim dém &in
Wasserstof f durh Hydroxy, Carbonsaure oder Cl-*- Al kyI ester substituiert
Ist, 10 (i) verzweigtes C3-12-Al kyl oder (iv) -OCH3 steht. 6.
Ver f ahren nach Anspruch 5, be! demdas Silylierungsmttel
Bistrinmethylsilyltrihal ogenacetam d, Bistri- nethylsilylacetamd,
Hexanef hyl di si |l azan oder Bistrinethylsilylharnstoff ist. 15 7. Verfahren
nach Anspruch f, bei demdas Silylierungsi N
Bistri msthyIsHyItrlfI uoracetamd | st urid das; Chi non
2,3-Dichlor-5, 6-di cyano-1 , 4-benzochi non ist. aa 8. Verfahren nach Anspruchi
7, bei_demR fOr Wasser stoff steht und Re- NH-t - Butyl bedeutet. 20 9.
Dehydrl erungsver fahren, das di e Ursetzung von
17, B-N-(t-Butyl carbanoyl)-4-aza- 5a-androstan-3-on nmt einem
Si I ylierungsm &l iti Gegenwart eines Chinons unter Bildung von
278- N- (t-Butyl carypprsastlo nedaidt@ang 5a- androst - 1-en-3-on utnfal 3t. 25 10.
Ver f ahgen nach Angpsdteherdur be! dem das Silylierungsmttel
i strimethylsilylaj wedsbwt,acet ami d i st und das Chi non
2,3-Di chl or-5, 6- gh) myiay @dek Ehybenzochi non i st.

(c) NR2R3, worin R? und R® Wasserstoff oder Methyl bedeuten, oder

\ (d) Cyano steht oder
20 @
(@)
25 | c \
(r*), sio 7’ N
30
U : (o)
35 '
@ H
[ o4
© (R*), s:.o/ \'o/
45 ()

50 .
(R*), sm/ N
R‘
56
worin R* eines von Methyl, geradkettigem oder verzweigtem C;-g-Akyl, Ca-s-Cycloalkyl,

Phenyl oder fiir Kombinationen davon steht,
R Wasserstolf oder Methyl bedeutet
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11. Verfahren nach Anspruchi |, welches die Ursetzung von
23- Met hyl - 4-aza-21-nor-5 a-chol an-3,20-dion mt einemSilylierungsmttol in

Gegenwart ei nes Chinons unter Bil 1- Ver bi ndurj{ m

Ver f ahren nach Anspruch |, das di%%?gtﬂg von rmm "I"“lﬂ(ﬂlllﬂllll

22- Met hyl - 4- aza- 21- nor - 5a- chol an- 3, 20-dion nmit einem Sifyl% etunfysni ttel -in
Gegenwart ei Res Qssepdialf ddit Mot bebsagt, der A’ - Ver bi ndung unfaft. 13.
Ver f ahren naBh Anégssemsidif, 3-Methell odérdtyddiyebedemett zung von -

3- Ox0- 4- az &tGdolgandeselitan- 17, B- car bonsaure 35 - mt einem

Si | yl i er ungsth -Wapsefsioff @achvdioyy. ei nes Chi nons unter Bil dung der

A' - Velbi ndun) eriMesgerstoff pder «\iydouiindn nach Anspruch 1, das die Unsetzung von
17, 8- (| sopr opy)car bonyl ) - 4- aza- 5a- androstan-3-on mit ei nem
Silylierungsmttol in Gegenwart eines Chinons unter Bildung der

Al- Ver bi ndung unfafst. 40 15. Verfahren ng¢ch Anspruch |, das die Unsetzung
von 17A8-( Car bonet hoxy) - 4- aza- 5a- andr ost an%%- on mt einem :

Sisl yl {%rungsmittel in Gegenwart eines -@dkperRS unt er Bi | dung der

A -Verbindung unfalt. 16. Verbindungen der Formel 45 SO -

X X~~~ worin Ak Vorhandoniist odoP fehiP utd fir 4fb eraoﬁgt)tiég o%gra/e@ﬁgigtglmhlenwasserstoﬁ-

1- 111111 113dde chid 483 12 kdrlehdtoffatomefrstentlund R&Ur foigendes stéMel | N7 Q fehit oder fUr
3 15 (i) Wasserstoff, 214 R R 4/0
oder (ilRHydoxy, 2R4

OSITR 4) 3 R14 (iip4) 3siafyl,

O(CZIEI’/'_ oder R (iv) NR?R", worin R? und R™ jewsils unabhingig ausgew#hit werden aus WasserstoffOH 15
-OH st eht, wor i gerBikettiganUpdek/ybrawdigteny & axciAlkylt peradkettigber odee verawasigipne €1 -12-Alkyl,

Cl-e-# kyl , C3- bei@pwm| aimVikssprstotPlderaly Hydsekgr CaripnnséR® oder Ci-4-Alkylester ersplahiti Gati onen
davon steht und CreepliglPhepgisasier werigfP, und R™. zusapmrengenomenen ditcdem Biskstaffetam. an '
ver zwei g- das sie angeknupft sind, einen 5-6gliedrigen geséttigten Ring darstellen, der bis zu einem
: weiteren Heteroalom umfaBt, ausgew#hit aus Sauerstoff und Stickstoff, oder
(v} OR™", worin R'! flir M, worin M Wasserstoff oder Alkalimetall bedeutet, oder geradkettiges
25 oder verzweigles Ci -1g-Alkyl, Benzyl steht, oder
(b) -(Alk)-OR*2, worin Alk immer vorhanden ist und die gleiche Bedeutung wie oben besitzt und
R fiir folgendes steht: .
(i) Phenyl-C; —¢ -alkylcarhonyl,
{ii) Cs—10-Cycloalkylicarbonyl,
30 (iii) Benzoyl oder
(iv) C1-1g-Alkoxycarbonyl,
(v) Amino oder C -g-Alkyl-substituiertes Amino, Carbonyl oder
u (vi) Wasserstoff, mit der MaBgabe, daB Alk eine verzweigte Cs-Cg-Kette darstellt,
3
35

)
- ~CH-Alk-8.RS

oder =CH-AIk-OR'2, worin Alk vorhanden ist oder fehlt und dieselbe Bedeutung wie vorstehend
besitzt und R® und R'? dieselben Bedeutungen wie oben besitzen und R'2 ferner flr Wasserstoff
oder Ci—20-Alkylcarbony! steht,

s @
50 | ' l
. o
N
55 worin die gestrichelte Bindung den 17«-Wasserstoff ersetzt,
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tes Cl -s-Al koxy, Halogen, Nitro odor Cyano steht' —B—%—Uﬁ—f—oi—geﬁdes;sfel ot :

(a) 26 30 handen
ist Worin X fUr NRWodor 0 stel ot t oder ‘Met hyl
oder Ethyl steht, 35 (b) 40#:&5)5&6%& Immmﬂﬁﬂﬁ eut et
(c) 50 Il (R4)3-Si-0

55 wor yh-Wassbtsoedeul et , Z fUr fol gendes steht: (1) ,-Wasserstoff
und a- Hydroxy, (2) a- Wasser st of f odor a- Hydr oxy und 41 EP 0 298 652 BI

I liiil112122 i 2 '1 ! (a) 05

-Al k--0R8 worin Al k vorhanden i St odor fe®|t und ei ne geradkettige oder

ver zwei gt e Kohl enwasserstofflette mt JN 11? Kohl enstol fatonmen ist und Rs
fU fol gendes steht: 10 (1) sser’stoff (ii) Hydroxy, (iii) ¢
-1 2-Alkyl, (iv) NROR1O, woiin RO und RIO jeweils" unabhangi g ausgew hl t

wer den aus Wasserstoff, geradkettigem oder verzweigtem G -12-Al kyl,

ger adket t i gem i8R\ 7nei i gtem G -12-A kyl, 15 be! dein ein
Wasser s¥of f dur éH ﬁﬂ' E”Car bonsdure oder Cl-4- Al kyl ester substituiert
ist, C3-6 -Cyclodl s oder R9 und R10 zusammengenommen nmit dem

Sti ckstoffaton‘g) gto "é' Iﬂl pft sind, einen 5- bis 6-gliedrigen
eslttigten Ri'Qd se”°6|’e
geslttigten hok e g} i b Zr?{ b A ¥feh sl In BEdefhPdRE cHRG Fhr
ausgew plt ausg A ,:pel
2. Verfahren nach Anspruch 1, bei dem das Silylierungsmittel Bistrimethylsilyltrihalogenacetamid, Bistri-
p ’ methylsilylacetamid, Hexamethyldisilazan oder Bistrimethylsilyltharnstoff ist.
20 3. Verfahren nach Anspruch 2, bei dein das Chinon
o] o)
R\ s - R‘ 4 . R] ] . 0
25 _
R‘ 4
R'* rR'Y R'* R'
0 - '
o
— ist, worin R flir Wasserstoff, C -s-Alkyl, Ci -¢-Alkoxy, Halogen, Nitro oder Cyano steht.
35
4. Verfahren nach Anspruch 3, bei dein das Chinon 2,3-Dichlor-5,6-dicyano-1,4-benzochinon ist.
g""’ _ 8. Verfahren nach Anspruch 1, bei dem
A fUr -CH2CHz- steht,
40 B fiir
|
- - NS
45 0 7 N
b
50 steht, worin
R! fiir

(a) Wasserstoff,
(b) Methyl oder Ethyl steht,
R", R fir Wassersiolf stehen und
" 585
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(v) OR', worin RI' fU Msteht, worin MV\asserstofW
bedeutet, oder 20 geradketti ges oder v weigtes C | -1 kyl ,
Benzyl oder (b) -(AMK)-OR12, woriEP @288 gsaB1 vor hand “ﬁ‘ elche
Bedeut ung Wi e oben besit zt und R12 fO (i) Phenyl- B“ﬁm\tm

(i1) Cs-io-Cycloal kyl carbonyl, 25 (i ) enzeyl “oddr (iv -1
s- Al koxycar bonyl, (v) Am no odor Cl -s-Al kyl, substltw ertes Am no,

Car bonyl oder (vi) Wasserstoif steht, mt ger Mal 3gabe, daS Al k el ne
verzwei gte C3-Cs-Kette bedeutet, (3) Z0fi@-cGr® Al k- C-R8 35 oder

=CH Al k- OR12, worin Ak vorhanden I st oder fehit und di esel be Bedeutung w e

oben besitz ndmRS ql R12 di esel be Bedeutung w e oben besitzen und R12
st %E 20- Al kyl carbonyl steht, (4) 40 45 50

ferner fUr
. d 1) verzweigie,
\QD%QSE:— gt gfe ;Allkrv‘?géf%gs ‘%KWQH qi)%pdgﬂ? gin%é?e%t&ft &lffcfh I-%.%% %Erbor(sare oder Cy—4-

lSl
NHC- RL,3, wori vgzae,étgsrca_g-,“ky, Sger L MS * (a) CO -12-Alkyl oiler (b) NR9
RIO stelit, éa)-ogﬁa erstoff und Cyano oder (7) c-Wasserstoff uw d
Tetrazolyl, 5 R Wasserstol f und Met hyl bedeutet,
6. Verfahren nach Anspruch 5, bei dem das Silylierungsmittel Bistrimethylsilyltrihalogenacetamid, Bistri-

- methylsilylacetamid, Hexainethyldisilazan oder Bistrimethylsilylharnstoff ist.
15

7. Verfahren nach Anspruch 6, bei dem das Silylierungsmittel Bistrimethylsilylirifluoracetamid ist und das

Chinon 2,3-Dichlor-5,6-dicyano-1,4-benzochinon ist.

C

. 8. Verfahren nach Anspruch 7, bei dem R’ flir Wasserstoff steht und RE-NH-t-Butyl bedeutet.
20 . -
9. Dehydrierungsverfahren, tas die Umsetzung von 178-N-(t-Butylcarbamoyl)-4-aza-5a-androstan-3-on mit -
einem Silylierungsmittel in Gegenwart eines Chinons unter Bildung von 178-N-(i-Butylcarbamoyl)-4-aza-
Sa-androst-1-en-3-on umnlait.

25 10. Verfahren nach Anspruch Y, bei dem das Silylierungsmittel Bistrimethylsilyltrifiuoracetamid ist und das
Chinon 2,3-Dichlor-5,6-dicyano-1,4-benzochinon ist.

11. Verfahren nach Anspruch 1, welches die Umsetzung von 23-Methyl-4-aza-21-nor-5 a-cholan-3,20-dion
mit einem Silylierungsmittel in Gegenwart eines Chinons unter Bildung der A'-Verbindung umfaBt.
30
12. Verfahren nach Anspruch 1, 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 umfast.

U 13, Verfahren nach Anspruch 1, weiches die Umsetzung von 3-Oxo-4-aza-5a-androstan-17g-carbons#ure
35 mit einem Silylierungsmitlel in Gegenwart eines Chinons unter Bildung der A'-Verbindung umfaBt.

14. Verfahren nach Anspruch 1, das die Umsetzung von 178-(Isopropylcarbonyl)-4-aza-5«-androstan-3-on
&_, mit einem Silylierungsmitte! in Gegenwart eines Chinons unter Bildung der A'-Verbindung umfast.

40 15. Verfahren nach Anspruch I, das die Umsetzung von 178-(Carbomethoxy)-4-aza-5a-androstan-3-on mit
einem Silylierungsmittel in Gegenwart eines Chinons unter Bildung der A'-Verbindung umfaBt.

16. Verbindungen der Formel

R
50 i

56

(L



R' Wasserstol f odor 6-Methyl bedeutet, R'' - \Wasserstolf, 6-Met hyI odor
Hydr oxy bedeutet. 17. Verbi ndung nach Anspruch 16, vvorl n—10

vorhanden i st und R Methyl bedeut gp,o st 1
worin X NR liedeutet, R', R'" fO Wsserstull stehen” M!’g I I
-C-R8 steht, worin R8 fUr fol gondes steht: (i) verzwel -NH,

(ii) verzwei goiis C3-, 2- Al kyl -NH, bei dem ein Wasserstoff mt Hydr oxy, -

Car bonsaur e &dehit ogerfir- 30 Al kyl ester substituiert ist, (iii)
verzweigtes -C3 - 12-Al kyl oder (iv) -OCHs. 16. Verbi ndungen nach Ai snpruch
17, worin 36 Rs far -Ngat-Butyl, CH20H - NH4(CH3p2, 40 sec-Butyl,

| sobut yf odor -OCH3 steht. 9. Verbindung nach Anspruch 18, worin Rl fUr
Wasserstoff steht und Rgs- t-Butyl bedeutet. RS 50\55 EP 0 298 652 B1

11111 11 IN 20. Verbindu Anspric 1 19, vvqu fU d d V/0 \BSo
CN 10 oder CN ader : .
10 rR'* : OS1(R") 4y
Rl 4
(R, )5S1i0 oder
14
- ~ oder R — OH
] 18 -OH
&{ steht, worin :
b Rt fur Methyl, geradkettiges oder verzweigtes Ci-g-Alkyl, C3-s-Cycloalkyl, Phenyl oder fir
20 Kombinationen davon steht und R™ flir Wasserstoff, C1 —¢-Alkyl, geradkettiges oder verzweig-
tes C;—g-Alkoxy, Halogen, Nitro oder Cyano steht,
B fUr folgendss stelit:
(@
26
<
30
Y wenn Q vorhanden ist
Worin X flir NR' oder O ste||t und R! fehlt oder flir Wasserstoff, Methyl oder Ethyl steht,
35 (b)
N |
40 / ¢ N,
(R*), sio X
- 4 worin X' N bedeutet,
(c)
o I
N\,
(r*), sio X
] worin X" O bedeulet,
Z fUr foigendes steht:

(1) 8-Wasserstoff und a-Hydroxy,
(2) «-Wasserstoff oder a-Hydroxy und

4



-OH 15 steht. 21. Verbi ndung nach Anspruch 19, WOr | 5.
ad>/t0sSiM oder 30

-OH steht. 35 PatentansprUche f dp d $d4e06aqH Vertrags H ﬁﬂlmmm
Ver fahren zur Dehydrierung von Lactonen und Lact anmen; s€ ¥on
3- Ket 0- 4- azasteroi den der Fornel: 40 45 50 55 44 EP 0 298 652 Bl
1> C L o S *zBV15 20 .

R- 25 sK H20 (1') -C'Il) wori
Formel (1) alternaLiv die Struktur der Tellforrreln(ll) und/ oder (I111)
besitzen kann, worin A flr fol gendes stehtQ -CH2-CH2- (2) 35

. (1)
s -Alk-é

worin Alk vorhanden ist oder fehit und eine geradkettige oder verzweigte Kohlenwasserstofflette
mit 1 bis 12 Kohlenstolfatomen ist und R® fUr folgendes steht:
10 (i) Wasserstoff,
' (i) Hydroxy,
{iii) Gt —12-Alkyl,
(iv) NRER™, worin R? und R™ jewsils unabhédngig ausgewdhit werden aus Wasserstoff,
- geradkettigem oder verzweigtem Ci-12-Alkyl, geradkettigem oder verzweigtem Ci-12-Alkyl,
15 bei dein ein Wasserstoff durch Hydroxy, Carbonsdure oder C;-+-Alkylester substituiert ist,
Cs-¢-Cycloalkyl, Phenyl, oder R® und R'® zusammengenommen mit dem Stickstoffatom, an
das sie angeknUpft sind, einen 5- bis 6-gliedrigen geséttigten Ring darstellen, der bis zu einem
W, weiteren Heteroalom umfaBt, ausgewéhit aus Sauerstoff und Stickstoff, oder
' . (v) OR", worin R" flr M steht, worin M Wasserstoff oder Alkalimetall bedeutet oder
20 geradkettiges oder verzweigtes Ci-13-Alkyl, Benzyl oder
{b) -(Alk)-OR2, worin Alk immer vorhanden ist und die gleiche Bedeutung wie oben besitzt und
R flir
(i) Phenyl-C —¢ -alkyicarbonyl,
{ii) Cs—10~Cycloalkylcarbonyl,
25 (iii) Benzoyl oder
(iv) C1-1s-Alkoxycarbonyl,
(v) Amino oder Ci-g-Alkyl, substituiertes Amino, Carbonyl oder
(vi) Wasserstolff steht, mit der MaBgabe, daB Alk eine verzweigte C;-Cs-Kette bedeutet,

n

C

@)
30
. 0
. . ]
\U ' =CH-Alk-C-R8

35 ' '

oder =CH-Alk-OR'2, worin Alk vorhanden ist oder fehit und dieselbe Bedsutung wie oben besitzt
K/ und R® und R'2 dieselbe Bedeutung wie oben besitzen und R'2 ferner flr Wasserstoff oder C1-20-
had Alkylcarbonylsteht,

4

45 \,_./

50 worin die gestrichelle Bindung den 17«-Wasserstoff ersetzt,
(5) a-Wasserstoff und

‘.?
P | NHC-R13,

worin R13 fiir

42



OH3 -CH-CH2-; 1 2 B flr folgendes steht: 45 . IS RS55————worin X

N oder O bedeutet und R fehit oder fir (a) V\asserstoff ’ O 298 652
B1 LT 11T 111%p d bad gddlg! * C l uﬂ H

Met hyl oder Ethyl, (c) NR2R3, worin R2 ?Jﬂ%ﬁ R% Wasser st of ’ ,”m
bedeuten oder (d) Cyano steht, oder (2) (a) 10 (R)3 SiO/ 15 (b)

20 ' () C1-12-Alkyl vder CCR)3 S10
0 25 (O 30 (R)@® sr@®™stent, N 35 worin R4 eines von Methyl, geradkettigem
oder verzwei gt ¢Gm-®lassepstolll uay Cyan@adds- Cycl oal kyl , Phenyl oder fO .

Konbi nal i onen (Fawd¥assarstdfitund Retrazolyl\WWasser st of f oder Met hyl bedeutet R’
Wasser stiof f oder R’ - M¥Wdsssirstdhaune Metby! bedggtet, R'. Wasser st of f,

, 8- Met hyl oder Hgdr o%ﬁs%&éﬁm@tﬁ‘“@hﬁ bedeptelh gendes st eht :
serstulf ﬁ-Methyl oder Hydroxy bedeutet

17. Verbindung nach Anspruch 16, worin

10 Q vorhanden ist und ** Methyl bedeutet,
B flr
15 ' :
A
o _ . o/ e 4
20 steht, worin X NR' Liedeutst,
R", R™ fiir Wasserslulf stehen, Z flir
it
25 "C'RS
stoht, worin RE flir folgendes steht:
(i) verzweigtes Cy—12-Alkyl-NH,
(i) verzweigtes Cs-12-Alkyl-NH, bei dem ein Wasserstoff mit Hydroxy, Carbonsiure oder Ci-s-
30 Alkylester substituiert ist,
(iii) verzweigtes -C; -12-Alkyl oder
(iv) -OCHa.
. 18. Verbindungen nach Auspmch 17, worin
35 R® flr ~NH-t-Butyl,
o | - CHy0H
w -NHC(CH3)2,

sec-Butyl, Isobuty! oder -OCHjz steht.

19. Verbindung nach Anspruch 18, worin R! flir Wasserstoff steht und R® -NH-t-Buty! bedeutet.

50



(1) ,-Wasserstoff und a-Hydroxy, (2) a-Wasserstoff od&r—aqﬂyd#e*y—uﬂd—ea)
45 0 - (Al k)-CR8, 50 worin Alk vorhanden ist oder fehit und fUr ej

ejin
geradketti ge oder verzwei gte Kohl q\/g?as pFf- kette mﬂlm w !l
Kohl enst of f at onen steht und R8 flﬁ:n gen es steht: (i Ilm Il” II)
Hydr oxy, 55 (iii) C-1 2-Akyl, (iv) NRPR'O wor i n und R10
j ewei | s upgakiagighaca@gpgNM g worargian aus V\asser stof f, geradkettigem oder
verzwei gtem Cl1-12-Al kyl, geradketti gem oder verzwei gt em Cl -12- Al kyl, bei
dem ei n Wasserstoff durch Hydroxy, Carbonggure oder Cl -4-Al kyl ester
ersetzt ist, C3-6- 46 EP 0 298 652 Bl c L I
11D111s Cycl oal kyl, Plienyl oder worn RS
Stickstoff, an den sie angeknUpft si nd)
Ring darstellen, der bis zu einemweite
aus Sauerstoff und Stickstoff, oder (v
Wasserstoff oder Al kalinetall bed#ysdo, oder geradkettiges s
oder V&rzweigtes C -, -A kyl, Benzyl, oder] (b) -(A k)-OR12, wotin Ak imer
vor handen ist und die gleiche Bed@éﬂ]ng we¥ oben besitzt und R12 fUr
fol gendes steht: (i) Phenyl-C, -6 -a@Hkylcarbonyl, (ii) C5 -I
o--Cycl oal kyl car bonyl, 10 (ii1) Benzoyl oder (iv)
G - 19-,Al koxycar bonyl . (v) Amino oder Cl -s-AlKkyl-substituiertes Am no,
Car bonyl odgt (vi) WasserstolF, mt der Ml 3gabe, dag Al k eine verzweigte
C3-Ce-Kette darstellt, (3) 15 0 =CH Al k-8-R8

\v 21. Verbindung nach Anspruch 19, worin Q flr

O zusammengenonmen mt dem
o5- Bgl i edrigen gesittigten,
gt eroatom um al t, ausgew-~hit
WE¥i RL' fU M worin M

20

cl
Cl
O
“
25
0SiMe
cl
oder
Cl - OH

30

steht.
35 Patentanspriiche fur' folgende Vertragsstaaten : ES, GR

b 1. Verfahren zur Dehydrierung von Lactonen und Lactamen, insbesondere von 3-Keto-4-azasteroiden der
b Formel:

40

50
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20 oder = CH A k-OR 2, worin Ak vorhandeh ist oder fehit und

ma4-0

di esel be Bedeutung W e vorstehend besitzt und Rs und'R14 diresel ben
Bedeut ungen wi e oben besitzen und dglgodeg@R pf OF V\asser

- 20- Al kyl car bonyl steht, (4) 25 Om 30 worin die gestrl ﬁl H@ ““H
17a- Wasserstoff ersetzt, J( (5) a-Wasserstoff un s3 40
worn R13 fUr (a) Cl-1 2-Alkyl oder (b) NROR10O steht, (6) ct - Wasser st of f “und
Cyano oder 45 (7) a-Wasserstoff und Te%razolyl wel ches die

Unset zung der Verbindung mt einem Silylierungsmt- teI in Gegenwart el nes
Chi nons zur Ei nfUnhrung ei ner A -Doppel bi nd nfaBt. 2. Verfahren nach

Anspruch 1, bei demdas Silylierungsmttg
Bi strimethylsilyltrihal ogenacetam d,. Bi

ti oxanmet hyi di sil azan odor Bistrineipwl SiA\yl parnstoff ist. 50 55 47 EP O

298 652 Bl It 137111 11111 111111 * C L M S
3 VErfahren nach Anspruch 2, be! dlas IChi non O o]

* 0 R R . R14

R 4 R 0 15 ist, worin{Rl' AtV Wasserstl'f, Cr.--Akyl, G

-r- Al koxy, Halogen, Ntro oder Cpa dxsteht 4. Verfahren nach Anspruclh 3,
be! dem das Chi non 2, 3-Di chl or-5, 6-dcyano-1, 4&ienzochi non !st.

15

o
o - T
20 A/\ Rl . R'
@
. 25 B\, H
C(II) " - (IID)
30
worin Formel! (1) alternaliv die Struktur der Teilformeln (I} und/oder (III) besitzen kann, worin
: A flr folgendes steht:
( (1) -CH2-CH;-
35
o GH3
-CH-CHy-;
%0 1 2
B fUr folgendes steht:
- 4 (1)
y |
c
50 74 \N /S
it
65 worin

X N oder O bedsutet und
R?! fehit oder fiir
(a) Wasserstoff,



fOor

5. Verfahren nach Anspruch 1, be! dem 20 CA T
25 O N 30
steht, worin R fO (a) Wasser st &PfQ 2980852183t hyl oder HMHIML“"L“IWHIMR
fU Wasserstoff stohen und 40 Z far 0 -c R8 45 s far
(i) verzweigtes C3-12 -A kyl-NH, (ii) verzweigtes C3- 12- Af NH, be! dem
ei n Wasser st of ) 'H?I'FV(EPF #@¥loxy, - Carbons ure oder Cl-4- so Al kyl est er
substi tui ert |(§)tNR IW%?I? é‘f‘%éﬂewg’tsé@m"@'I‘"ethY'RPWI"“B‘é?ér (iv) -OCH3 steht. 6.
Ver f ahr en naé %8¢ hel dem das Sil ylierungsmttel :
Bistri JTet hyl I I tr| hal ogenacetam d, Bistri- 55 met hyl sil yl acet am d,
~ Fl exai’net hyl di @ I azan oder Bistrinethylsilylharnstoff !st. 7. Verfahren
nach Anspruch 6, be! demdas Silylierungsmttel
Bistrinmethylsilyltrifluoracetamd ist und dps Chi non
2,3-Dichlor-5, 6-di cyano- 1, 4- benzochinon ist! 48 = 8. Verfahren nach
Ansprygh 7, bei dem Rl far Wasserstoff ste \\un/RS NH-t - Butyl bedeutet. 9.
. Dehydri erungsverfahron, das die Uygészeag vonn
- 17,6-N-(t-Butyl carbanoyl) - 4-aza-5a- androstan-3-on mt einem
Silylierungsmttel in Gegenwart eines Chinons unter Bildung von
17Z0-N- (t-Butyl carbanoyl)-4-aza- 5 5a-androst-1-en-3-on unfalt. 10.
VerfaInsr en nachbAnspruch 9, bei damdas Silylierungsmttel
Bistrimethylsilyltrifluoracetam d i st und das Chi non
2, 37D chl or-5, 6-di cyano-1, 4- benzochinon ist. 1o 11. Verfahren nach
_ Anghouch 1, welches die Um;etzung von 23- I\/btlhyl -4-aza-21-nor-5
_ | an- 3, 20-dion mt einem Silyllerungst n| ltel In Gegenwart eines Chinons
unt er Bi | dung der A' -Ver bi ndung unf aBt . / N
(R*), s10 o

25

©

%0 I
c._ .
(R, s:.o/ \ti/
) | ¥
35 '
worin R* eines von Methyl, geradkettigem oder verzweigtem C; -a-AIkyI Ca-¢-Cycloalkyl, Phenyl

oder flir Kombinalionen davon steht,

o R Wasserstoff oder Methyl bedeutet
R" Wasserstoff oder g-Methyl bedeutet,
40 R Wasserstoff, 8-Methy! oder Hydroxy bedeutst,
Z {ur folgendes steht:

(1) g-Wasserstoff und a-Hydroxy,
(2) a-Wasserstoff oder a-Hydroxy und

(a)

< 45
- 0
. il
. | ~(Alk)-C-R8,
50 -
worin Alk vorhanden ist oder fehlt und flir eine geradketiige oder verzweigte Kohlenwasserstoff-
kette mit 1 bis 12 Kohlenstoffatomen steht und R® flir folgendes steht:
(i) Wasserstoff,
(ii) Hydroxy,
56 {iii) G1-12-Alkyl,

(iv) NR®R™, worin R® und R jeweils unabhingig ausgew#hit werden aus Wasserstoff,
geradkettigem oder verzweigtem Ci-12-Alkyl, geradkettigem oder verzwsigtem C,-12-Alkyl,
bei dem ein Wasserstoff durch Hydroxy, Carbonséure oder C; -_4-AIkerster orsetzt ist, Ca~5-
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\

12. Verfahren nach Anspruch 1, das die Unsetzung vo

22- Met hyl - 4-aza- 21- nor - 5a- chol an- 3,20-dion mt eine m Lol in
Cegenwart eines Chinons unter Bil &Ry29865280- Ver bi n ﬂ”mmg'ﬂ

Ver fahren nach Anspruch 1, vvelches di e Urset zung von
3- Ox0- 4- aza- 5a- andr ost an- 17 -car bon§aure mt ei nem Si

Gegenwart eines GYF'H%%(& Plﬁ'i‘@"é}de'gl’qr'ﬂlﬁ g;do%' r 2ygem fﬂé‘“&? ‘E%’n Stml hSon 4id

Ver f ahren nach Arf8 r nV 9 dt?;:teld or bis zu eunem "weiteren
o un oder

L79- (1sopr Opyl car in E&% s?fworm lime! lt?ggsutag,' J&E{Beradkettiges

Silylierungsinit 14| ;nons unt er

! f
A’ - Ver i ndung u c_' "gerz wou % fﬁ@gﬁ}am ist ARl idithe Bediﬁtﬁnﬁj&@ obdABBLiZtlAg VOn
ylierungsmtl el

17. 8- (Car bonet h ?ﬁdg rostan-3-on mt einen
in Cegenwart ei nq? y,rtgnga,HQg,ggnyBl | dung der A'-Verbindung unfalt. 25 16.
Ver fahren zu Hers(ﬁf L yRgcvMiicasdnbl ndungen der Formal 'z. 30 35 Ct) 40 worin

a fehlt, oder f Ur (ftPadrdoyfloder R14 1 4

Rx~~~~~~ 50 (v) C1-1g-Alkoxycarbonyl, -~ mmmmmem———e——e R 50
X oder(v)(Arndno3Tbr-CrLfAlKyl-substituiertes Amino, Carbonyl oder R 4 ~ OSi( R)3
55~~~~~~4 O d (vi) Wasserstolf, mit der MaBgabe, daB Alk eine verzweigte Ca-Cq-Kette darstelit, ad
Lz~ ' (3) -OH 49 21111111
111111 4| I - .S . steht, worin R& fU Mthyl, geradkettiges oder

ver zwei gt es C -s- Al kyl, Cs-6-Cycloal kyl, Phenyl oder fUr Konbinationen
davdn steht und R1' 4 fUr Wasser st of f , =CH-Ak-8-R¥| , geradkettiges oder
ve vvelg tes C, -6 -Al koxy, Halogen, Nitro oder Cyano steht, 5 B fU

fo ndes st eht :
- oder K&Z-Alk-OH'z. worin Alk vorhanden ist oder fehit und dieselbe Bedeutung wie vorstehend

besitzt und R® und R'2 dieselben Bedeutungen wie oben besitzen und R'? ferner fllr Wasserstoff
oder Cq-20-Alkylcarbonyt steht,
)

26

¥
\//

© 30

. worin die gestrichelte Bindung den 17a-Wasserstoff ersetzt,
O/ ' (5) a-Wasserstoff und
35 :

— NHC-R13,

worin R*3 flir
(a) C1—-12-Alkyl oder
(b) NR?R'® steht,
{6) a-Wasserstoff und Cyano oder
. 45 (7) a-Wasserstoff und Tetrazolyl, weiches die Umsetzung der Verbindung mit einem S|lyllerungsm|t-
tel in Gegenwart eines Chinons zur Einflihrung einer A'-Doppelbindung umfast.

2. Verfahren nach Anspruch 1, bei dem das Silylierungsmittel BlstnmethylsiIyltnhalogenacetam|d Bistri-
methylsnylacetamld Heoxamethyidisilazan oder Bistrimethylsilylharnstoff ist.

56
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10 15 wenn Q vorhanden ist worin X fUr- NR oder O slreht und RL fehit
oder fUr Wasserstoff, Methyl der Ethyl steht, (b) 20 ﬂ!m ﬂmlmlm rin
X N bedeutet, (c) 30 36

03 XI i worin X O bedeuteFPozgfauszPol gendes ste km
#-Wasserstoff und cz-Hydroxy, (2) a-Wasserstoff odor ni-Hydroxy und (a) 45
0 - Al k- G, R§erieh RachGnspruch 2, bePlidm ¥3dhmaden i st odor fehit und eine
geradketti ge oder verzwei gte Kohl enwasserstoffkette mt 1 bis 12.

Kohl enst of fat onen i sl und R8 fUr f ol gendes steht: (i) Wasserstoff, (ii)
Hydroxy, (iii) Cl -12-Alkyl, 55 © R10, worin 1'9 und RIO
-of ®, -geradket- tigem oder
A gem oder vepgwef/gt em Cl1- 12- Al kyl , be!
Car bonsagyire Cl- 4- Al kyl ester

Phenyl, odet uwm d R zusammengenonmmen
mt dem Stickstoff, an den sig /Angeknipft skhtf] R'EP O 298 652 Bl

| J111%111 22111 NOIE LD |R| Men B- bis 6-gli edrl gen gesattigten Ring

- darstellen, der bis zu einem vvel eren Heteroatomunfalt, ausgewdlilt aus

- Sauerstoff und Stickstoff, oder (v) OR', worin Rl fUr Msteht, worin M

- Wasserstoff oder Alkalinetall bedeutet, odor geradketti -

15 ist, worin R'* flIr Wasserslolf, C1—¢-Alkyl, C1 —¢-Alkoxy, Halogen, Nitro oder Cyano steht.

dem ei n Wasser stoff dur ch ‘Hydr 6
substituiert ist, C3-6-Cycloal X

~ 4. Verfahren nach Anspruch 3, bei dem das Chinon 2,3-Dichior-5,6-dicyano-1,4-benzochinon ist.

N\ 5. Verfahren nach Anspruch 1, bei dem

20 A fUr -CH2-CHz- steht,
B fUr
25
}
C
7\,
[o) N
. I‘
30 R
W
35 steht, worin
R fur
| (a) Wasserstoff,
L . (b) Methyl oder Ethy! steht,
R", R™ fur Wasserstofi stohen und -
40 Z flir
i
-C-R8

45

steht, worin R® flr _
(i) verzweigtes Cz—12-Alkyl-NH,
(ii) verzweigtes Ca-12-Alkyl-NH, bei dem ein Wasserstoff durch Hydroxy, Carbonséure oder Cis-
50 Alkylester substituier! ist,
{iii) verzweigtes -Ca—1.-Alky! oder
{(iv) ~OCHj stoht.

6. Verfahren nach Anspruch 5, bei dem das Silylierungsmittel BistrimethyIsilyltrihalogenacetamid, Bistri-
55 methylsilylacetamid, Hexamethyldisilazan oder Bistrimethylsilylharnstoff ist. :

7. Verfahren nach Anspruch 8, bei dem das Silylierungsmittel Bistrimethylsilyltrifluoracetamid ist und das
" Chinon 2,3-Dichior-5,8-dicyano-1,4-benzochinon ist.
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ges oder verzweigtes C -1 a-Al kyl, Benzyl, oder “(b) -(Alk)-0OR12,

worin Alk imer vorhanden ist und die gleiche Bed |\ mm t zt
und R12 fUr (i) Phenyl-C -6 -al kyé;cgggpgg@ gt (i ) m\m/“ ar bonyl ,
(iii) Benzoyl oder 10 (iv) C, -1 s -A koxyeéarbonyl " (V) Ami no oder

Gt -a-A kyl, substituiertes Am no, Car bonyl, odor (vi) V\asserstoff stolit,
mt der Mal owlghrendabh Adslsruéli T) @ei\derm ANeir glaese@&ff@ahﬂ(ed RbNH¢e-Batvitbotiqutet.3) t 5

=CH Al k-G R8 20 oder =CH Al k-OR12, worin Al k. vorhanden ist oder

f ehi t und9diRebwirbrndeatisren des dig Bmertaang Yo s 6-Pit(t-Butdrakemepiict-aza- S=-endstan-gren mit
Bedeut ung wieinembipistuagimitebin Gegenwil singscGninans unter Bilgracvep T4 N-f+-Byyisprbamoyl-4gza-

Al ky| caf bonyda-aggragifl-enB0p upiBisg 35 wor | n di e gest ri chel | e Bi ndung den
1ra V\asserﬂ? ;[Moy;f;qﬁeer oo Zt Fz o V\asgaes'rﬁsl&lo;ua%s?{&pl anmethylsﬂyltnﬂuo taw%l das
19&NH R13,

st eht . (6) acwmggepmﬂ Fae- "‘C{réh%‘z‘afa@?'y 82

'B7) a- Wasserstof f und Tetrazol yl,

bed eut df ﬁ‘gr\?erfglrrg r!n'larcgl'(;I Ar'ye ; h @%gsuél I%un ﬁ\ tw‘l? 3 §j_a- | I 5 a-c &b—duon
dadur ch geke"rr'lltnez''réelmcﬁ'r‘{"'atmn dmgl I acton o act an%'u ns eson ere ol n

3- Ket 0- 4- ﬁ%‘fﬁ{r&} ﬁiacﬁi %spF deh r"ehaslsée @Jnsetzuné -von 22-Methyl-4-aza-21-nor-5a-cholan-3,20-dion mit
: einem Silylierungsmitlel in Gegenwart eines Chinons unter Bildung der A'-Verbindung umf&Bst.
15 _
13. Verfahren nach -Anspruch 1, welches die Umsetzung von 3-Oxo-4-aza-5a-androstan-178-carbonsdure

mit einem Silylierungsmiltel in Gegenwart eines Chinons unter Bildung der A'-Verbindung unfagt.
x“ 14. Verfahren nach Anspruch 1, das die Umsetzung von 17;3-(lsopropylcarbonyl)-4-aza-5a-androstari-a-on
20 mit einem Silylierungsmnittel in Gegenwart eines Chinons unter Bildung der A'-Verbindung umfaBt.
15. Verfahren nach Anspruch 1, das die Umsetzung von 178-(Carbomethoxy)-4-aza-5a-androstan-3-on mit

einen, Silylierungsmillel in Gegenwart sines Chinons unter Bildung der A'-Verbindung umfaBt.
25 16. Verfahren zu Herstellung von Verbindungen der Formel
30

Rl L]
Y
35
@9

40

worin

Q fehlt oder flr

- 45
R‘ . R‘ L
' . R'*
. o R‘ [ - o
50 oder ' .
R'* 0Si(RY),
R‘ 4
(R,),810 cder
1e - OH

55 odey R

-OH



5 R 10
Re B (I) 15 wrinB. Z X R, R R" die vorstehendgegW

Definitionen besitzen, mt ei nem : smttel ”!H' es
Chi nons ungeset zt wi rd 17. Verfa ren n Anspr uch %’ﬂ
Silylierungsmttel Bistrinmethylsilyltri haI ogenacet am d, ¢ Bilst mi -

met hyl si | ylstpetwadi d, Hexanet hyl di sil azan odor Bi strinethyl silyl harnstof f
ist. 18. VerRahr ¢n Mah)jn qunsipstiged) oder, vebravbigee 0, diaikyChtsngkQyclialkyl, Phenyl oder flir

0 Kombinatione® JBYbn 4teht undRR% furRVdsserstoff, C, -¢-Alkyl, getadkettige® odidr vérzvﬁelg—~~R1
4 J 30 tes C, -g-Alkoxy, Halogen, Nitro oder Cyano steht,

14 J~-5-~~~-BMriggendsestehtt | worin R14 flr WassersLolf, G -r-Akyl, G

-s- Al koxy, Héogen, Nitro oder Cyano steht. : 19. Verfahren nach

Anspruch 18, bei dem das Chinon 2,3-Di chlor-5, 6-di cyano-1, 4- benzochi non
Ist. 40 20. Verfahren nach Anspruch 16, be! dem Q vorhanden !st und R4 fUr

Met hyl steht, B flr 45 50 st eht, rin X NRL bedeutet, R', R'' far
Wasser&tof f stehen, Z fUr 55 Y S/
0 52R8 52 EP O 298 652 B1 | 111 X" 111JJ 11 11161 1!'1 steht,

worin R8 fUr fol gendes steht: (i) verzweigtes Cs-i2-A kyl-NH, (ii)
ver zwei gtes C3-12- Al kyl -NH, be! dem ein Wasserstoff mt Hydroxy,
Car bonpgaur e Qgara forkiafiaenGst Al kyl ester substituiert ist, (iii)
ve[zwel gt es wérindidr Rhkadbr @SSt und R! fehlt oder fir Wasserstoff, Methyl der Ethyl steht,

()

20
c
N,
(R*), S10 / X
25
worin X' N bedeutet,
(©
30 .
' c
~ . 7\~
% (rR*), sio X
A worin X" O bedsulel,
Z flr folgendes steht: _
40 (1) 8-Wasserstoff und «-Hydroxy,
(2) a-Wasserstoff oder «-Hydroxy und
@
45
I}
-Alk-C-R8,
worin
50 Alk vorhanden ist oder fehlt und eine geradkettige oder verzwelgte Kohlenwasserstoffkette mit 1 bis
12 Kohlenstoffatomen ist und R® fiir folgendes steht:
(i) Wasserstoff,
(i) Hydroxy,
(i) Gy -12-Alkyl,
55 (iv) NR?R™, worin R® und R'® jeweils unabh#ingig ausgewihit werden aus Wasserstoff, geradket-

tigem oder verzweigtem C1-12-Alkyl, geradkettigem oder verzweigtem Ci—12-Alkyl, bei dem ein
Wasserstoff durch Hydroxy, Carbonséure oder Ci-s4-Alkylester substituiert ist, C3-s-Cycloalkyl,
Phenyl, oder R?® und R zusammengenommen mit dem Stickstoff, an den sie angeknlipft sind,

50



(iv) -OCH3. 21. Verfahren nach Anspruch 20, bel! dem 10 fUr
-NH-t-Butyl, OH20H -NHC(CH3)2,. 15 sec-Butyl, I|sobu ullmmmmmllneht

22. Verfahren nach Anspiu.ch 21, bep cdm@eshk giar V\as

-NH-t-Butyl bedeutet. 20 23 Verfahren nach Anspauch 22, “ bel dem’ Q far Cl 25
" C1L /0 \ ~cl 30 MXBs SO oder

CH - OH 35 st eht .ein@d 5- \disr §-gliedrigan rgaittiglan Ffimouddnstdien. dee bis dawnein@n weiterbd I@br@bm45
/ 0 osix. C odamfasf ausgewdhll aus Sauerstoff und Stickstoff, oder

-OH steht. 55 53v) OR'Epogn B'YGfir dAstelworin M Wasserstpff pdey Alkalimeta)l badputeppder gerg_qkettl-

Revend| cat | ons P8y edpqveansidns &1 pediyl) Rapzybioders contractants sul vants AT, BE,
CH Li, °DE, FF\‘R )2-@() qH-’Iz wcmr] AlkMr_\merSthanden ist und die gleiche Bedsutung wie oben besitzt und
far

(i) Phenyl-C; -5 -alkylcarbonyl,

(i) Cs-10-Cycloalkylcarbonyl,

(iii) Benzoyl oder

10 (iv) Gy -18-Alkoxycarbonyl,

(v) Amino oder C;-g-Alkyl, substituiertes Amino, Carbonyl, oder
{vi) Wasserstoff steht, mit der MaBgabe, daB Alk eine verzweigte Cs-Cs-Kette bedeutet,

®

15

o Q
o =CH-AIk-C-R8
20 oder =CH-Alk-OR'2, worin Alk vorhanden ist oder fehit und dieselbe Bedeutung wie oben besitzt
und R& und R dieselbe Bedeutung wie oben besitzen und R'2 ferner fllr Wasserstoff oder Ci-20-
Alkylcarbonyl steht,
4)
25
o} ]
30 \f/
o
36 worin die gestrichelte Bindung den 17a-Wasserstoff ersetzt,
(5) a~-Wasserstoff und
s
40 : NH'CL-RB,
worin R'3 flir
. (a) C1-12-Alkyl oder
* 45 {b) NRSR'® steht,

(6) a-Wasserstoff und Cyano oder
(7) a-Wasserstoff und Tetrazolyl,
R Wasserstoff und Methy! bedeutet,
R" Wasserstoff oder B-Methyl bedeutet,
50 R" - Wassersloff, g8-Methyl oder Hydroxy bedeutst, dadurch gekennzeichnet, daB ein Lacton
oder Lactam, insbesondere sin 3-Keto-4-azasteroid der Formel

55
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1. Proc~d6 pour d~shydrog6tier un conpose de fornul e%—z—TﬁIO’/

55 H 30 (IT) : E.:p)zsg£¥;:““*a7r;“m\gm -

aussi avoir |la structure des fornules partielles (II) sou"A
est: (1) -CH2-CH2-: (2) 40

-CHCH2- 1 2 45 Best (1) 500 X R55 0y Xest Nou 0 ; et Rl est
absent ou est (a) un hydrogbne; 54 EP O 498 652 B1 1111111 11
111111 '

5

70

(D

15
: worin B, Z, X, R', R", R die vorstehend gegebenen Definitionen besitzen, mit einem Silylierungsmittel
— in Gegenwart eines Chinons umgesetzt wird.

k_,; 17. Verfahren nach Anspruch 16, bei dem das Silylierungsmittel Bistrimethylsilyltrihalogenacetamid, Bistri-
20 methyisilylacetamid, Hexamethyldisilazan oder Bistrimethylsilylharnstoff ist.

18. Verfahren nach Anspruch 17, bei dem das Chinon

25 ' 0
Y R
30
R'l 4 Rl 4
o o)
W/
35

ist, worin R'* flir Wasserslolf, C; —¢-Alkyl, C1—¢-Alkoxy, Halogen, Nitro oder Cyano steht.
\,_; 19. Verfahren nach Anspruch 18, bei dem das Chinon 2.3-Dich|or-5,6?dicyano-1 JA-benzochinon ist.

4 20. Verfahren nach Anspruch 16, bei dem Q vorhanden ist und R* flir Methyl steht, B flir

. | - L\\
NS

50 steht, worin X NR! bedeutet,
R", R™ flir Wasserstoff stehen,
Z fur
55 0

-&-RS
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(b) un radical nrnthyle ou ethyle; (c) NR2R3 '0O-R._et R3 sont chacun un
hydr ogbne ou un radical m-thyle: ou (d) un radical cyanm(Z) 5

HEA oo (NI

S10 0 25 (O 30 26~~~~~~~~~~~~~~~~~~~ 8 &

00 R4 est |'siont, go@l conque des radi caux nethyle, al kyI e en C-8 a chal ne
droite ou rami fi glefolgdiies steht:  cycl oal kyl e en Ca-6, phdnyle, ou leurs
conbi nai sons; (iRerzweiges Cs-urARyldiHogbne ou | e radical mthyle; R est un
hydr ogbne ou [ vezdéigted C6~ mifriNHe bei Flom eir (Waggerstaffyrmit Hydiery. Gerbengtre, ggies L -s-
0- et hyd e ou MlpsisnspistiviErisst 45 (1) un , 8-hydrogeno ou un radical
a- hydr oxyl e; (69 )"eflﬁﬂe'%esnﬁd"r'e'éﬂjﬂéd%u un radical a-hydroxyle, et (a) O 50
'l -Alk-C R8 &¥-2Ffe-est present ou absent et reprdsente une chatne

hydrocarb née droite 3 ‘? ayant de 55 1 & 12 atonmes do
car bone, ﬁg "gg? "sﬁrr‘f"ﬂ%?d 9(58 (ii) un radical hydroxyle, (iii) un

radi cal’®al k 2 55
CHy0H
- -NHC(CH3),,
15 '
Y ,
sec-Butyl, Isobutyl oder -OCHj steht.
&*-" 22. Verfahren nach Ansptuch 21, bei dem R! flir Wasserstoffsteht und R® -NH-t-Butyl bedeutet.
20
23. Verfahren nach Anspruch 22, bei dem Q flir
cl
25 B Cl
' o]
_ CN
30 Me,S10
oder cN
w -oH
26 :
&&J steht.
24. Verfahren nach Anspruch 22, bei dem Q fUr
40
cl
cl
> 0
45 . /4
OSiMe
cl
oder
50 cl ~ OH

steht.
55
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EP O 298 652 Bl 111111111212111 111 NROR10,
ou RO et RO independament |'un de | "autre, sont chacun ch parm
| ' hydrogbne |es radl caux al kyl eEﬁ é%,a chai nmmum &‘!Hﬂ\fl 6e

| es radi caux alkyle en G -12 a chatne r0|te ou hydr ogbne
est substitue par un radical hydroxy, un acide carBoxyllque ou un ester

al kyl i gutevenuidatiodls cycl oal kyle en C3-s ; phenyle ; ou bien 5

encor e Rtbveididalions pour SesdEIas contmbtan®s stiivamtst AT,ABE) QW) LLiDESFR, @B IT| L NL, SE
repr~sentent un cycle satur6 a 5 ou 6 chaenons conprenant jusqu' a un autre
h~t 6r oat hmBrocduéipsir dgshydrogdneram\egpreé de fotmuwezot e; ou bien (v) OR', ob RI' est
M 00sM est un hydrogbne ou un netal alcalin, ou encore un radical alkyle

en C -18 a chatne droite ou ram fiee; benzyke ; ou bien 10 (b)
-(Al k)-OR12, ou Alk est present ou absent et ]a | es manmes significations que

i -dessus; et R12 est (i) un radical phgr\ (alkyle en G -6)carbonyl e,
(i1) un radical (cycloalkyle en Cs-io0) »-r("(i11) un radical benzyle,
ou 15" (iv) un radical -e)carbonyle, (v) un

hydr ogbno; (3) 20
=CH- Al k- CG-R8 ou bi en =CH Al k- OR est present ou absent et a les

m=mes significations que ci-desdqus, N R8 et R12 ont | es nbnes

signi%ications gue ci-dessus, e S alissi un hydrogene ou un radi cal
(al kyle en G -20)carbonyle; (4 X 50C laligne entirets renplace

| hydr ogene 17a; (5) un a- hydr gﬁ\@ et 40 0 NHC- R13 45 ou R13 est (a) un
raQLEaI alkyle en G -12QU )

20

30

(1D - (IID)
O
35 ol la formule (1) peut aussi avoir la structure des formules partielles (Il) et/ou (1ll),
: ol Aest:
(. (1) -CH2-CHz- ;
M~ @)
40 9{3
~-CH-CH2-
1 2
* 45
B est
_ M
50 l
C
7 \.”
o] X

§6
ol Xest Nou O; et
R! est absent ou est
(a) un hydrogéne ;
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(b) NROR10; (6) un t-hydrogbne et un radical cyano; ou bien 50 '7) un
a- hydrogbne el un radi gal t|~t|razol yle ; qui conshstﬂln“mm)m m l,
conpose avec un agent de silylatio I ce u !

i ntrodui re une double Iiaison Al. gp%%rggggﬁ selon | a revendirca 1, dans

| equel |'agent de silylation est un bistrindthylsilyltrihal ogébnoac4- -

tam de, |e bi st ih)RRrdchishdiyleau@ihigl de, |' hexanet hyl di sil azane ou | a

bi stri mdt hyl si | yd)wRer.ot 5 G sont cBaculPuroigemgene el omrabiaal méthgiaclocat i on 2, dans

| equel | a qui nond uesgddicél cyano ; ou bien 0 10~~-R * 4

RI R2R R 10 ' R 4>trlr

RARO 15500 R14 da®t un hydrogbno ou un radical alkyle en Cl-6, alcoxy en
Ct-s, halogeno, nitro ou cyano. 4. Proced6 selon |a revendication 3, dans
~lequel |a quinone est la 2,3-dichloro-5, 6-di cyano-1, 4- benzoqui - none. 20 5.
Proc~dd selon la revendication 1, dans | equel Ale_st -CH2-CH2- B est 25 C o

N 30 R oO Rl est: (a) un
hydr ogeffe; 35 (b) un radical m-thyle ou ;CQ( R' et R'" sont des
hydrogbnes; et Z est 0 40 (R*), S10 / 11
-C-R8 ob Rs est 3

15 :
o (b)
N
20 I
o
("), s107 Ng
26
()
30
I
C
~ (R, sm/ S
35 l‘
R
Nt _
ol R* est I'un quelconque des radicaux méthyle, alkyle en Ci-g a chaine droite ou ramifiée,
40 cycloalkyle en C3 -5, phényle, ou leurs combinaisons ; ’
R' ost un hydrogéne ou le radical méthyle ;
R" est un hydrogéne ou le radical g-méthyle ; .
R est un hydiogéne ou le radical g-méthyle ou hydroxyle ;
. Z est
N 45 (1) un 8-hydrogéne ou un radical a-hydroxyle ; .

(2) un a-hydrogéne ou un radical a-hydroxyle, et

(@

0
50

!
~Alk-C-R8

. ou Alk est présent ou absent et représente une chaine hydrocarbonée droite ou ramifiée ayant de
55 ' 1 A 12 atomes de carbone, et R® est
(i) un hydrogéne,
(ii) un radical hydroxyle,
(iii) un radical alkyle en Ci1-12,
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45 (i) un radical -NH(alkyle ram fie en C3-12); (TT) unmt+adical
-NH(al kyl e ram fie en C3-12) ayant un hydrogene sub droxy
un aci de carboxylique ou un est erEPa0 29d és281 en C Iﬂ!‘"’ﬁﬂi@'ﬂgﬂmm

al kyle en C3-12 ramfie ; ou encore (iv) -OCH3 50 6

‘revendi cation 5, dans quuel ogent de sil ¥I ation est un

bi stri net hyl si | y‘\"l P‘FH%\T o ﬁozfé@' weamm@ BP%thl'ﬁﬁtehf?’ﬁlq‘%"&d’ﬂ?'ﬂ?npﬁr@'

| * hexandt hyi di S|é1 fedicayy aloyl ‘t'}%m‘ remifib o3 Fpgicaux aliiyle pry
revendi cati on 6, .g %’8“’ pu ﬁ‘% E‘"e ST %T‘PPB L "% un 'ad'ca' hydro:y‘;l::
l2)| gt I:I: gﬁlt Q%ILS'Sl ?;?54;?%[’ % atome ote au ’|I gré e(h)?g% ufi cycle aturé &
revendi cation 7, %% reres Loﬁ“ F n h t(ﬁarotérnéo eet &8 rest I? ne(?“az?te'

-NH-tert-butyle. v 1 oQ EP 99 I\Z%g Nﬁe:ét?urﬁ;]y éne ou un métal aicaftn, ou éncorMm ra@ca? alkyle
Proc~d6 de desh r@g@glcﬁ;,h@d}meq,UIrangﬁgQSb&g Sofant € roagir |l a

17, 0- i (tert - butey-@id-bAaT! A)kér@ae%n&aab@nm 8 ok AR MRS siGIRatRNSGue RdeBER bt de
S|Lyl ation en gregence d' une qui none pour former la 170-N-(tert-

but yl car banoyl ) -# urdzadicd phényla (kg @8 Cr-L)cabtigle3- one. 5 10. Procede selon | a
revencli cation 9i) ut saarall (©qodkyld enatgenjcardénylsj | yl ation est | e
bistri met hyl si | yiixunirbdicabireoateedam - de, et | a quinone est |la
2 3- dirchl or o- 5, Givdinggdicablaltoxg syEnzadcpbongee. 11. Procdde selon | a

\(rﬁl’aldl uation 1,Mgohydesdndiste a faire rdagir |la

t hyl - 4- 8 a- 21- nor - 5a- chol ane- 3, 20- di one avec un agent de silylation

presence d'une quinone pour forner |le conpose Al. 10 12. Procede selon
Ia\%vendl cation 1, qui consiste Afaire r~ggir la
22- mefhyl - 4- aza- 21- nor - 5a- chol ane- 3, 20- di oje avoc un agent do silylation
en presence d'une quinone pour fornesylgig 56 Al. 13. Procede selon |a
revendi cation 1, qui consiste a faire reagir 'acide

3-0X0-4-aza- gap Qr{‘dbﬂ% 2 bd al estiprssent ou GEYLRIKY leb i n‘ﬁe@é{ 'cﬁﬁ

silylgfion egspf ﬁS%ﬁlqgs rh’él%ng@liflé GHe uQQiLHes QVe‘irﬁfz
sel on T a revgpgibeat)s QP albonflbll CONSiste a faire reagi r
yl)

- (i sopropxq},car bon 4-aza-5a- androstane- 3-one avec un agent de
S|IyI ation en pr~sence d' une qui none pour former le conpos6 A . 20 15.
Proced6 selon | a revendication 1, qui consiste & faire reagir la :
17, B- e ar bonet hoxy) - 4- aza- 5a- andr ostane-g_z;ﬁ{e avec un agent de silylation
co
e

Laols, ot
rajjéapcede

en presence d'une qui none pour forner | ose A . 16. Conposes de

formule 25 m ~~~R-"' 30 K)~~~~~~~ o ~~~~R
o '
35
ol Ia ligne en tirets remplace I'hydrogéne 17a ;
St (5) un a-hydrogéns, et
40
]
NHC-R13
v 45
ol R" est
(a) un radical alkyle en Ci-12 ; ou
4 (b) NR°R™ ;
(6) un a-hydrogéne et un radical cyano ; ou bien
50 _(7) un a-hydrog&ne st un radical tétrazolyle ; qui consiste 2 faire réagir le composé avec un agent

de silylation en présence d'une quinone pour introduire une double liaison A'.
2. Procédé selon la revendication 1, dans lequel I'agent de silylation est un bistriméthylsilyltrihalogénoacé-

tamide, le bistriméthylsilylacétamide, I'hexaméthyldisilazane ou la bistriméthylsilylurée.
55
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35 (t) 40 dans laquelle: Q est absent ou bien

estRAT
R 4 45 RL | m“ & ,
QU Gs. 4) ePQ 298 652 B1 : M“NH“‘“(“ \““‘ 1 4
QU - CH - T ol 55 . 00
R4 est un radical nbtiyle, alkyle & chathe droite ou ramfi~e en C, -
cycl oal kyl® ercéds-séion lahénandication@uddne ienes! Banibéne@stsons ; ot R14 est un

hydr ogene ou un radical alkyle en Cl-6 a chaene droite ou ramfiee, alcoxy .

en Cl1 -6, halogeno, nitro ou cyano; B est: 58 (a) quand Q est presont, O
00 X est NRL ou 0; et RI est absent’ou est un hydr@&gbne ou un radical
net hyl eSou ethyle; to (Ry+75 R'* - OR'S r o}
( ~——mmmm ~~~R)3 SiO Xv 20 oOX est N; b '
C 25~~~~~~~m~m (4)3 S X X' est Qi«4 est{ (1) un 8- hydrogbno ot
un radi cal a-hydroxyle; (2) un a ogeine ou u di cal a-hydroxyle, et
35 0 (a) 0. -Alk-CR8 40, §st presemX gi~gbsent et est une
chai he hydrocar bonde A chaene®dr oi le ot ramfie
o
15 . '

U . ol R est un hydrogéne ou un radical alkyle en C1-s, alcoxy en Ci-s, halogéno, nitro ou cyano.

o 4. Procédé selon la revendication 3, dans lequel la quinone est la 2,3-dichloro-5,6-dicyano-1,4-benzoqui-

&-‘ none. '

20
5. Procédé selon la revendication 1, dans lequel
A ost -CH2-CHaz-

B est
26
|
c
2 \,”
o N
: . I
30 R
L ) ol R' est :
— (a) un hydrogéne ;
36 {b) un radical méthyle ou éthyle ;
R" et R™ sont des hydrogénes ; et
b Z ost
s
o
“© |
-C-R8
N ol R? est
M % _ (i) un radical -NH(alkyle ramifie en Cs-12) ;
(if) un radical -NH(alkyle ramifie en Ca-12) ayant un hydrogdne substitue par un hydroxy, un acide
_ carboxylique ou un ester alkylique en Ci-s ; ' '
3 (iii) un radical alkyle en Ca-12 ramifie ; ou encore
(iv) -OCHa
50
6. Procédé selon la revendication 5, dans lequel I'agent de silylation est un bistrimethylsilyltrihalogénoacé-
tamide, le bistriméthyisilylacétamide, I'hexaméthyldisilazane ou la bistriméthylsilylurée.
7. Procédé selon la revendication 6, dans lequel I'agent de silylation est le bistriméthylsilyltrifluoroacétami-
55 de, et la quinone est la 2,3-dichloro-5,6-dicyano-1,4-benzoquinone.

8. Procédé selon la revendication 7, dans lequsl R' est un hydrogéne et R® est le radical -NH-tert-butyle.
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ayant de 1 & 12 atones de carbone ; et R3 est- (|) ' 5

(i1) un radical hydroxyle, (i ii) un radical en Cl ﬂ mmmr 00 R9

et RO independament Pun de |’ egﬁgggaggy‘mmacu LS parm *

| ' hydrogbne et |es radicaux alkyle a chatne droite ou ramf|~e en'T-1 2 ;

al kyle A chaihe droite ou ramfiee en Cl -12 ayant un hydrogbne substitue

par un r &diRradédéd delrdgshydrogavatide, quirdousisid B cfeie 8gir la 178-N-(tert-butyloerbarsdydd-aza-5q-

al kyl i que endrGtand-3:one wesic ol et de silyla@idh 6 préssnceRBuret qUIRDI®, paur fosner s BIFN-tertav ec

| ' azot e auduticarbsmoyidmea- $u'r€$§f03tr1ép9'é's@1tent un noyau sature A 5 ou 6

chal hons conprenant jusqu'L un autre h6tbroatorre choi si parm ene et
" azot%e 10-§lPcAiGtglop ) revepeication 9, dans lequel 'agent dglyiptiensest @ﬁ‘%%ﬂ%‘&ﬁl‘ré’umﬁ AMim-t al

aI calin, ofeetiafuisonspst 'éd1"d’é‘(‘f"°'£T5l§ﬁ"'é‘a'E’ﬂ NZOgUIRONB-hai ne droite ou ranifi6e ;

b le ;
ot 2 | os et RpnTs e il )°§aﬁ5‘u§§§wa@“f @’ﬁ G t"%q okl
phenyl (al e 2'ER VP ge"ts A '8?1 g se("fe g H“'P%'a PRA "{'%' c(f° e en

l O) Ca S0 a rev: cato Ul C 1 anre ir la 22-m = el- |-U|
I e B b i

a) car bonyl e un tadi cal amno ou un ra |ca am no substitu6 par-des

radi caux 133'!#665&5 %bnqa'revendﬁﬁdﬁomﬁhieeonﬁéie 2 faire réagir I'acide 3-0¥0-4-azdBa-BMIsRBETVR. dU
morrenbs que chblixyfsub aksid@n Gl fesilyi@ich bh fBseRts die Juitichd pbur Iddmer e composé A'.
I Al k- C-R8 ou encore = CH Al k-OR12, ob Alk est present ou est absent

et a | es1qPmeédés balon fai @adnilicaisn qUQUICdonsﬂe&SiaBe réair RS 175 (isbprépyizarborlylp8-aza-5ae S
%f | cat iandrestaed-00e avdle 815 agent detsilyiRilioh @sirésancesiunel uinvpe pavg fomer @eLcoibosé A'. un
rad (al kyle en C -20)carbonyle: (4) 20
07 ob 2¢ a1 iPedcédsrpelon latreverdicalionclryh bonsiste |2 i dfagiy la 1 88-(FrhoméBxy)-4-aza-Se(- @iyirogtane-
- hydr ogbrdeoneaver gp agentde silylation en présence d'une quinons pour former le composé A'.

16. Composés de formule

25

30

35
@ o
.40 dans laquelle : -
Q est absent ou bien ast
R' 4 R‘ 4
Ve rR'* r'*
& 0 . R| 4 O
R'* ou \ Os1(RY),
RI 4 .
s (R(),Si0
ou R'* - ou
~OH -OH
55 oll R* est un radical méthyle, alkyle & chaine droite ou ramifiée en C-g, cycloalkyle en Cz—s, phényle,

ou leurs combinaisons ; ot R™* est un hydrogéne ou un radical alkyle en Ci-¢ & chafne droite ou
ramifiée, alcoxy en Cj -5, halogéno, nitro ou cyano ;
Best:
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0 30 : NHCW) un
radi cal alkyle on G -12, ou 36 (b) NRO R10; bne et
uii radical cyano ; ou encore (7) 43 bne et ﬁ% m\\“‘\‘j“‘“\
tetrazolyle; R est un hydrogyne ou l'e radi cal m~t est* un.
hydr ogbne ou L e radical ,-nmethyle; 40 R g5t ‘un hydr uoyne ou un
radi cal 8- met hyj @aﬁujobgt@ré@&y,l e. 17. Conposes selon la revelidication 16,
dans lesquels Q est present et R4 est le radical mthyle; B est 45 50

ob X est NRL R" et R'"' sont des | hydrogbnes; et Z est 0 56

H EP 0 298 652 Bi 1 1 1 ou RB est (i) un radical
-NH(al kyl e ram fil en C3-12); (ii) un ragircal /4\IH(aI kyle ramfi6 en C3-12)
ayant un hydrogbne substitue par un hydsoxy, Xun aci de carboxylique ou un
ester al kylique en C 4, 5 (itii) un radical alkyle en CB 12 ram fie
; ou encore (iv) - 11& Con‘gqses selon |la revenidication 17, 0%,

| esquel s R3 est. PY 5r?s'd‘éf§ op QdiebBIBEt bR Pt Uhyd(peRe ou un radical méthyle it ylo ;
CH20H - MHC( cHf) )2, 16 sec-butyle, isobutyle ou -OCH3. - 19. Conpose
selon | a revendi cation 18, dans loquel Rl est un hydrogbne et RB est le
radical -NHtert- butyle. 20 20. Conpose selon la revondication 9, dans -

| equel Q est C - C 25 l

15 ' /C AN
N (r%), sio x <~
20 ol X estN;
' (c)
25 c
(R*), sio” \x- -~
30
ol X"estO;
Z est
U (1) un g-hydrogéno ot un radical a-hydroxyle ;
(2) un a-hydrogéne ou un radical a-hydroxyle, et
35 (a)
St 0.
w© -Alk-C~R8
ol Alk est présent ou absent et est une chaine hydrocarbonée & chaine droite ou ramifiée
ayant de 1 & 12 alomes de carbone ; et R® est
9 (i). un hydrogéne,

45 (i) un radical hydroxyle,
(iit) un radical en Cy-12,
(iv) NR°R", ol R? et RY, indépendamment I'un de l'autre, sont chacun choisis parmi
I'hydrogéne et les radicaux alkyle A chaine droite ou ramifiée en Cy-12 ; alkyle & chaihe droite
ou ramifiée en Cy-12 ayant un hydrogéne substitué par un radical hydroxy, acide carboxylique
50 ) ou ester atkylique en Ci-4+ ; cycloalkyle en Cas-s ; ou R? et R, pris ensemble avec l'azote
auquel ils sonl liés, représentent un noyau saturé & 5 ou 6 chalhons comprenant jusqu'a un
autre hétéroatome choisi parmi I'oxygéne et I'azote ; ou bien
(v) OR",.0lt R"' est M, ol M est un hydrogéne ou un métal alcalin, ou encore un radical alkyle
en Ci~13 & chaine droite ou ramifi€e ; benzyle ; ou bien
55 (b) -(Alk)-OR™2, ol Alk est toujours présent et a les m8mes significations que ci-dessus ; et R'2
ost
(i) un radical phényl-(alkyle en C; —s)carbonyle,
(i) un radical {cycloalkyle en Cs-1o)carbonyle,
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300 CN 30 : IVB ou C - O—|35 21.

Conpos6 selon la revend| cation 19, dans |equel Q est 40

E::IUCI _O—I4gl 50 RevendlI catl ons pourEPIoe?ssBEGtsgtBs? contrac”mm"munmm S R

1. Proc~d6 pour déshydr og6ner des |actones et des. | attafres; en particulier
des 3- Cc6t 0- 4- az gHtud raaicaiadnzogle, ob bien formule 61 z 10 15 20 25

H 30 (@ uhzadicalr(@erxger C)-1f)@ttondaissi avoir |la structure des fornul es
part ielles (11) muvs adicgl Bininp ou oradica gnino §t1b)stltumd@-@dicaw( alkylegdh @HS car®myieH2- 1

2 40 B est
5 : (vu) un hydrogéne, du moment que Alk est une chaine ramifiée en Ca-3 ;

@)

0

[
0 =CH-Alk-C-R8

ou encore =CH-Alk-OR'2, ol Alk est présent ou est absent et a les mémes significations que ci-

. dessus, et R® et R'2 ont les mémes significations que ci-dessus, et R'? est aussi un hydrogéne ou
15 un radical (alkyle en C;~zo)carbonyle ;
) @

: RN

ol ia liaison en tirets rempiace I'hydrogéne 17« ;

25 (5) un a-hydrogéne el lormule
I0
%0 NHC-R13,
: oli R est
\ (2) un radical alkyle on Cy-12, ou
35 (b) NR®R1° ;
(6) un a-hydrog&ne ol un radical cyano ; ou encore
o {7} un a-hydrogéne et un radical tétrazolyle ;
Nt R' est un hydroyéne ou le radical méthyle ;
R" est un hydrogéne ou le radical 8-méthyle ;
40 R™  est un hydroyéne ou un radical 8-méthyle ou hydroxyle.

17. Composés selon la revendication 16, dans lesquels Q est présent et R* est le radical méthyle ;

B ost
> 45 !
Y,
o X
50 ol X est NR' ;
R" et R™ sont des hyrogénes ; et
Z ost
0]
58 H
-C-R8
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(1) 45 50 ob X est Nou 0; et R est absent ou esf‘(‘T‘TﬂrﬁnﬁﬁHaymmaﬁ_(b) un
radi cal nb6thyle ou ethyle; 55 (c) sont chacun un
hydr ogene ou un radical nrthyle; ougp(d)zgguaszgdl caI m@ Iﬂm ”m”!ﬂ) 62
EP 0 298 652 Bl L xiaaiil v (a) ( ) 15 C
CR )3 SLO 0 20 (C) 25 C 30 '

;. , S LO350uRest ob R4 est |un quel conque des radi caux nbthyle, alkyle en
Ci -s a chat he di @ tadicahtNH(rlefrargiié encGeeizdal kyl e en Ca- 6, ph~nyle, ou leurs
conbi nai sons; i} un radicak -Nhigikng EMfgARCIo) P\@"tr%mvéfawé"ﬁﬁ'EWP%mfRﬂ lrydroxy, scacidain
hycdr ogbne ou Icabpxylifue gy uBesiLplkylifye en@r~+ :  est un hydi ogbne ou | e radi cal
8-m-t hyl® ou hﬁ't!l’r"tﬂ 24“@‘3"%89" Ca-12 ramifie ; u @308 1) n P- hydr ogene ou un radi cal

a- hydr oxyl e; fifey- hydr ogeno. ou un radi cal a-hydroxyle, et (a)
18. Composes selon la revendication 17, dans lesquels R® est I'un des radicaux -NH-tert-butyle,
0 | CH20H
-NHC(CH3 )2,
16 sec-butyle, isobutyle ou -OCHs..
o 19. Composé selon la revendication 18, dans lequel R' est un hydrogéne et R® est le radical -NH-tert-
; butyle.
%
20 20. Composé selon la revendication 9, dans lequel Q est
cl
2 cl
o]
CN
Mo ,510
30
ou
—-OH CN
Y
35
21. Composé selon la revendication 19, dans lequel Q est
40 cl
cl .
(o}
4
~ 45 0osSiMe
cl ou
-OH
; Ccl
50
Revendications pour les Etats contractants sulvants : ES, GR
1. Procédé pour déshydlogéner des lactones et des lactames, en parnculler des 3-céto-4-azastéro] |'des, de
55 formule
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45 0 -Alk -CGR8 so oW Al k est present du absent et repr~sente une

chat he hydrocarbonee droite ou ramfi-~e ayant de 1 a mm[ rlm“lmlm[ibone,
et Rs est (i) un hydrugbne, (ii)EH 4 (Hﬁ§§1 hydroxy14, mn| [} |21
. alkyle en C, -12, 5s ' ?’lvssa 1R''1, ou R9*et¢ RFO™® S

"~ independanment |'un de |"autre, sont chacun choisis parm |'hydrogbne; |es
radi caux al kyle en C1 -12 A chahe droite ou ramfide ; |es radicaux al kyle
en Cl-12 & chaine droite ou ram fi6e dont un hydrogbne est substitu6 par un
radi cal . hydroxy, un acide carboxylique ou unZester alkylique en C -4;
cycl oal kyl e en C3-6; 63 EP O 298 652 E SEREREREEEE

I

| . | |
||| *sC L. M S * phdnyle; ou bien Rs et RIO, pris avec |'atone
d' azote auquel ils sont lids, repr~sent oy@le satur6 A5 ou B

e choisi parm |'oxygene et

chat hons conprenant jusqu' a un apt
| " azote ; ou bien (v) OR', ou R Y M est un hydrogene ou un netal
al kyle en C - - chal ne

alcalin. ou encore un radical 5 :
droiteeou ramfi~e ; benzyle ; o )_a-(A k)-OR 2, uO Alk est pré6sent
i que ci-dessus; et R12 est (i) un

ou absent et a lea nenes significg A
o\)xar bonyle, (ii) un radical (cycloalkyle

radi cal phernyle (al kyle en C,'h\Q
en, Cs-, o)carbonyle, 10 (iii) un radi cal boinzyle, ou (iv) un
radical (alcoxy en C -, -)carbonyle, (v) un hydrogbno; (3) J. 15 -CH Al k
-C-RB'20 QU bien = CH A k-OR 2, ou Alk est pr6sent ou absent et a
| ed~ri mes significations quo ci-dessus, et R8 et R12 ont |lea mines
significations que ci-dessus, et Rl2 est aussi un hydrogbne ou un radical
(alkyl e en CI -20)carbuniyle; :

20 a S P .
/ i \1{ 7 NV
J;
Y.
a\\' H

(L)

26

CILT)

30 '
ot la formule (I) peul aussi avoir la structure des formules partielles (ll) et/ou (i),

ol Aest:
1 . (1) -CHz-CHa- ;
N\ @
35
GHs
: ' -CH-CH2- ;
S’ 1 2
40
B est
(N
T s \
N
< ° i
-4
50
ol XestNouO;et
R! est absent ou est
(2) un hydrogéne ;
(b) un radical méthyle ou éthyle ; .
56 (c) NR2R3 ol R? et R sont chacun un hydrogéne ou un radical méthyl_e ; 0u
(d) un radical cyano ; ou bien
2

62



(4) 25 0 30 Oob la ligne en tirets renplace |'"hydrogene 17a; (5) un

a- hydrogbne, et 35 0 NHC-R13 40 ob R 3 est (a) unr K“l(ﬂ 12;
QU (b) NROR 0; 45 (6) un a- hppds pagéEd @f un rmﬁ“ %m bi en
(7) un cf-hydrogbne et un radical tetrazolyle ; te m flaife r~agir
| e conpos6 avec un agent de silylation en presence d-une qui none pour

i ntroduire une diuble liaison A'. 2. Proced6 selon |a revendication 1, dans

| equel |'agent de silylation est un bistrintthylsilyltrihal og~noac4- 50
tam de, |le bistrinethylsilylac~tam de, M hexanethyl disilazane ou |a

bi strindthyl silyluree. 55 64 EP O 298 652 Bl I 1 111111
111 112111 ID Pl 3. Procede selon |l a revendiccation 2, dans |lequel la
qui none est o - TN

PsJ p'4 pLR' , <| R'~ €®)y S19) O tORIOIR R'; R 0 15

-QU R 4 est un hydrogbrie ou un radical alkyle en C1 -6, alcoxy en C, -6,
hal ogeng, nitro ou cyano. 4. Procedl selon |la revonidication 3, dans | equel
| a.qui none est |gQ, 2, 3-dichloro-5, 6-di cyano-1 , 4-benzoqui - none. 20 5.
Procede selon | a revotidication 1, dans |equel: A est -CH2-CH2- B est 25

<+

15

o I
. /c
o/ . ' (R‘), s10 o
20
(©
25
I
oc \ /
80 (2'), s10° ';
PI
—
35 ou R* est I'un quelconque des radicaux méthyle, alkyle en Ci-g & chafe droite ou ramifide,
cycloalkyle en Cs- ¢, phényle, ou leurs combinaisons ;
; R' est un hydrogéne ou le radical méthyle ;
. R" est un hydrogéne ou le radical g-méthyle ;
R"™ ost un hydrogéne ou le radical 8-méthyle ou hydroxyle ;
40 Z ost

(1) un g-hydrogéne ou un radical a-hydroxyle ;
{2) un a-hydrogéne ou un radical a-hydroxyle, et
(a)

o

: |
5 ' -Alk-C-RS8

50 ol Alk est présent ou absent et représente une chaine hydrocarbonée droite ou ramifiée ayant
de 1 & 12 alomes de carbons, et R® est
(i) un hydrogyéne,
(i) un radical hydroxyle,
{iii) un radical alkyle en Ci-12,

55 {iv) NR°R', ou R? et R'", indépendamment {'un de I'autrs, sont chacun choisis parmi
I'nydrogéne ; les radicaux alkyle en Cy-12 & chaihe droite ou ramifiée ; les radicaux alkyle
en Ci-12 a chaihe droite ou ramifiée dont un hydrogéne est substitué par un radical
hydroxy, un acide carboxylique ou un ester alkylique en Ci-4 ; cycloalkyle en C3-¢ ;
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30 ob RI est: (a) un hydrogene; (b) un radical n6tt her ou 6t her

et R'' sont des hydrogbnes; et Z est 0 40
g o (ML

par un hydroxy, un acide carboxylique ou un ester alkylique en G -4 (iii)
un radi cal al kyl o gményi8-; 1id bienmefido® R° @t REnqtis aavde NatomeOThidtes auqud . ils Fonic €36
sel on I'a revendi catepésentsnt whaaysle [satoréel 5 ¢u Brgmimbnst@mprehant fasquidnunesitre bétéroatome

bi strimethyl silyl tetoistdaoydmuedne ot laagt dw bidne bi st ri n6t hyl si |yl ac6t ani de,

| ' hexam~t hyi di si | a*afB".c R'4eliM; tof iMreist vy hydrogehapu-en métal dielin ol encare] uo adical
reveni @iication 6, 3iaee Gieq (geahathe dipjterpu rafaifidsi; perizde | rpiedst | e

bi stri met hyl si | Fé bc) r(i“'f‘)r G'éé@teﬁrﬁ“ese’ﬂéu aspntjeha fg¢) MABPRSIgpatipng que ci-dessus ; et

2, 3-dichloro-5, zoq |none 55 & Procdd4 selon la

reveni di cation 7(')‘5'6{ ca %(‘(3 %E ﬁa'?ﬂé&‘?ogbne et R3 est le radical
-NH-tert butyl e. % n radic lB‘ adb é°) /B og6nation, qui consiste a faire
{iigun r dlc n yi9, 0

r~agir Y a 17, 8- N-‘{ u r:[dcc cjxﬁ g aza- Sa- andr ostane- 3-one avec un
agent de S|Iyl at ce d une cf'w none pour fornmer la 17,B-N-(tert-
but yl car barmy(I3 - -aza- v an| drost-1 -6ne-3-one. 5 10. Proc~d4 selon la ..
revendi cation 9, dans |lequel |'agent de silylation est |le
blstrlrgethylmIyItrlquoroaCGtam- de, et la quinone est la

- di chl or o- 5, 6-di cyano- 1, 4- benzoqui none. . Proced6 selon la

revendi cation 1, qui consi ste a fair

23- et hyl - 4- aza- 21- nor - 5a- chol ane- 3, ?g%alq‘or?eadvec un agent de silylation
en esence d' une qui none pour former |le conpos Al'. 10 12. Procede sel on
| a revandi catdudyien]; Clirdk-ORGnel Alk est arébent puabsent g & leg mBmes significations que ci-dessus, et
22- 6t hyl - 4- P8t RI2 ot fes Sréinep eigeifietions aue cidpasure o' est @usshucivdroginesiu|up ragicalo n
en presence da'h!f*l%"’q@ﬂ-wdﬂ?é’“‘pﬂmr former le conpose A'. 13. Procede selon |a
revendi cati o, qui consiste & faire r~agir |'acide

3- 0Xx0-4- aza- 5a- andr ost ane-17,6- rs car boxyl i que avec un agont de

si |yl af®i on en prdsence d'une qui none pour_forner |le corrposd Al . '

30

U ol la ligne en tirets remplace I'hydrogéne 17« ;
(5) un a-hydrogéne, ot
35

NHC-R13

ol R est
(a) un radical alkyle en C1-12 ; ou
{b) NR?R™ ;
45 (6) un a-hydrogéne et un radlcal Cyano ; ou bien
(7) un a-hydrogéne el un radical tétrazolyle ; qui consiste & falre réagir le composé avec un agent
de silylation en présence d'une quinone pour introduire une double liaison A'.

2. Procédé selon la revendication 1, dans lequel I'agent de silylation est un bistriméthylsilyltrihalogénoacé-
50 tamide, le bistriméthylsilylacétamide, I'hexaméthyldisilazane ou la bistriméthyisilylurée.

55
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14. Proced6 selon |la revendication 1, qui consiste a faire r Lr la
17, 6- (i sopropyl car bonyl) - 4- aza- 5a- androstane 3-one avec .un agent de

si | ylation en presence d'une qui norgp poby edo{er | € corﬁﬂ
Proced6 selon |a revendication 1, qui cons!f ste a fairie m,mﬁmmm
17p- (car bonet hoxy) - 4- aza- 5a- androstane- 3-one avec unwagent dé sf'l yt at4 on

en presence. (Prabdds splon Ooeen(icdton 2, dansagqubida quineposse A' . 16. Procedd pour
prdparer des conposes ayant la formule suivante: 25 z 30

R| 0 35 40 dans | aquelle O est absent ou bien est 45~~~~~~~~~ 148 )S
R QU w. U & p *4 o
QU -CH s 2t Hoar ] - OH 55 ol

R4 est un radical n6thyle, al kyI e« xhai ne dr0|t oLy /amfide en C, -a,
cycl oal kyle en C3 -6, phenyle, o;ﬁ?e s conbi @l.% et R14 est un

hydr ogene ou un radical al kyle en!C a chatne 0|t ou ranffife, al coxy
en C, -6. halogeno, nitro ou cya /§ e$t 66 -oEPﬁ\%QS 652 B1 (a) quand
Q est pl‘ésent 50 ob X est NR ou P 8t est absfnt ou est un hydrogbne
ou un radical nethyle ou 6thyle; 1 (b) f O~~~ I
.4 c( C))
sini, " o X est N 20 (O C 25

( R ) 3 Slfp © ol R"o/ést un hydrogéne ou un radical alkyle en Ci-¢, alcoxy en C1 -, halogéno, nitro ou cyano.

“

4. Procédé selon ia revondication 3, dans lequel 1a quinone est la 2,3-dichloro-5,6-dicyano-1,4-benzoqui-

T none.
\_J
20 6. Procédé selon la revendication 1, dans lequel :
A est -CH,-CHz-
- B est
25 |
c
s\,
o 3
n
30
ol R est :
U . (a) un hydrogéne ;
{b) un radical méthyle ou éthyle ;
35  R" et R™ sont des hydrogines ; et
Z ost
(-
i
40 |
-C- RB
ol R® est
- (i) un radical -NH(alkyle ramifié en Cz-12) ; '
' 5 (ii) un radical -NH(alkyle ramifié en Cs-12) ayant un hydrogéne substitué par un hydroxy, un acide

carboxylique ou un ester alkylique en Ci-4 ;
(iii) un radical alkyle en Ca~12 ramlfe _Ou encore
{iv) -OCHs3

N

50 6. Procédé selon la revendication 5, dans lequel I'agent de silylation est un bistriméthylsilyltrihalogénoacé-
tamide, le bistriméthylsilylacétamide, I'hexaméthyldisilazane ou la bistriméthylsilylurée.

7. Procédé selon la revendlication 6, dans lequel I'agent de silylation est le bistriméthyisilyltrifluoroacétami-
de, et la quinone est la 2,3-dichloro-5,6-dicyano-1,4-benzoquinone.
55
8. Procédé selon la revendication 7, dans lequel R! est un hydrogéne et R® est le radical -NH-tert-butyle.
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ob X' est 0: 30 Z est (1) un P-hydrogbne et un radical a-hydroxyl e;
(2) un a-hydrogbne ou un radical a-hydroxyle, et K ) 35 0
-Alk-C-R8 40 ob Al k est present ogpmrvgzgq est - ;u"lmeu" "I")uulu ‘bon~e A
chathe droite ou ranifiee ayant de 1 & 12 atones de ‘carbohe * est (i)
un hydrogene, (ii) un radical hydroxyle, 45 (tit) un rad| cal en G
-12, (i V)9 NR¥EIE, deddéshgdrainaibr), qui Behdise Nl adivaer8dgir Fal 1 78H8-(lert-ButyitaPbamdPd-azaisac un
choi si s par emndrdstahy-8HoEgévec Ne agent Hee Silylatiorl | e guserith kiune qainahl phurdorthe0liat1@8-Oititert-
ram fi 69. enb@icarligoylipd-bzptSe-asdrosriréder®ordr oi te ou ram fi 6e en Cl-12 ayant un
hydrogbne substitu6 par un radical hydroxy, acide carboxylique ou ester

al kyl i quetOe Rrogidé seloria eqverricRiand. dans (Bguel Eagent de) silRistientestly Uistriméthyisildtilusrdspétemiv ec
| ' azot e auqd%leﬂalqsm‘y’@ﬁﬁ'%é)s d'°“'°'°56d'°Yﬁ"E'§4bP'BB‘Ft!I‘§Eﬁ1tent un noyau sature &5

ou 6 chai nons caonp renant un autre h~ tsroatorre ch0| Si |p
' oxy gbn efropédgfslpréla rev8 % LF)COWef falﬁﬂéﬂ |Ia123- aze 1 g"atm%‘“ ,20-
hydr ogene oﬂ'°ﬂﬁ1a"ﬁ‘f~?’h?9°%ﬂd8§ yl'art|°" 43PN Fng pi 'PE&I’?%'& "}?f \FPPASA A -| s &

chaf he' drﬁl e n f6ref\d|d uobenzty co ire. ir 12 32- A‘ ﬁgzoz:l‘ ~[0r- a-c %,ZS-St
}?igj gg{S(P; Eﬁo%%ﬁg%gc Ft%ﬁ "en gisf %;Cﬁri car %ﬁny %If un radi cal

(cycl oal k‘%l 9ro€éhégel'o:]rqg Fe@&geﬁ%k q t(llcbr'ls}steugl fdi r@% ﬁll'aé%n@%heaza-%nmog&e&;ﬁ-

EP 0 298 653a g&thue avec un agont de s’lyl ion en prélslﬂelsh}une Jlr{ohe adul' anleL' Hdo]nposé @, L
iv) un radical (alcoxy en C -, )carbonyle, (v) un radical am no ou un

rad\'é al a4l pEoddasSielchud redhdichedm | aqiji Gansistea h edilecréayr B 178+(isoproplacamybng)-4-axd-56-V | )
un {E// g_:lr 0( € nendradtand¥B o dveccagédt ke alylationree paslsanes @' utieaqtinbneurdiormeBle composé A'.

20 15. Procédé selon la revendication 1, qui consiste & faire réagir la 178-(carbométhoxy)-4-aza-5a-androstane-
3-one avec un agent de silylation en présence d'une quinone pour former le composé A'.

16. Procédé pour préparer des composés ayant la formule suivante :

25

30

W,
36
. (D
W
40 dans laquelle
Q est absent ou bien est
p't ot
p . 45 .
,0 R . /l\
R [ _-_'
7; . _ f’ Eo
Y /N0si(RYy,,
80 . (R)Sl \}/ pte N \
ou ot 4 ou
-0OH -0OH
55 ol R* est un radical méthyle, alkyle & chaine droite ou ramifiée en Ci-a, cycloalkyle en Cs~s, phényle,

ou leurs combinaisons ; et R'* est un hydrogéne ou un radical alkyle en Ci-s 2 chaine droite ou
ramifiée, alcoxy en Ci-s, halogéno, nitro ou cyano ;
Best:
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(3) 50 11 =CH Al k-C-R8 10 ou encore = CH Al k-OR12, ao,Alk esL—presenf oLl

est absent et a |lea mnes significations que ci- dessus

|l es nrnes significations que ci-de®R@298:652/ D est ausﬁlllmm mm alﬁu un
radi cal (alkyle en @ -20)carbonyle; (4) 15 20 ~~S 2

tirets renpl ace Ihydrogbne 17a: (5) un a-hydrogbne el Iornule 25 0 NHC-R 3,
30 ou R 3 est (@Apuaf QestpréssPt al kyle en CL -12, OU J. (b)
NROR10; (6) un a-hydrogbne et un radical cyano; ou encore 35 (7) un
a- hydrogene et un radical t6trazolyle; R est un hydrogbne ou | e radical
n6t hyle; R est un hydrogbne ou le rad|¢al S-mdt hyl e; R est un

hydrugense ou un radical S-nBthyle ou hydréxy e,.-caract&is6 en ce qu'il
consiste A faire r~agir une |lactone ou ¢h lactane, en particulier un 40

3-ceto-4-azastero(de de fornmule z 45~~~~~~~~~~~~~~~~~~mmm J 48~~~~~~~ Y/
"\ k! | 50 ol X est NR' ou O ; et R est absent ou est un h¥drogéne ou_un radncal méthyle ou éthyle ;* &
55 oD By Z, X @r; R et R' sont tels que difini's ci-dessus, avec un agent

deesilylation et en presence

N C
e .
| " | (e, sio”’ \>:"/
%
N\ ol X' estN;
20 (c)
S
25
(r"), sto X -
ol X" est O;
30 o Zest
(1) un 8-hydrogéne et un radical a-hydroxyle ;
(2) un a-hydrogéne ou un radical a-hydroxyle,
. et
\/ (a)
35
0
~ -Alk-C-R8

ou Alk est présent ou absent et est une chaine hydrocarbonée & chate droite ou ramifiée ayant
de 1 A 12 atomes de carbone ; et R8 est
(i) un hydrogéne,
(i) un radical hydroxyle,
ot 45 (iii) un radical en Cy-132,
(iv) NR®R'°, ot H? et R, mdépendamment I'un de I'autre, sont chacun choisis parmi I'hydrogé-
ne et les radicaux alkyle 3 chaie droite ou ramifiée en Ci1-12 ; alkyle & chaine droite ou ramifide
en Ci-12 ayant un hydrogéne substitué par un radical hydroxy, acide carboxylique ou ester
alkylique en Ci-~4 ; cycloalkyle en Ca~¢ ; ou R? et R'®, pris ensemble avec I'azote auquel ils sont
50 lids, représentent un noyau saturé & 5 ou B chainons comprenant jusqu'a un autre hétéroatome
choisi parmi I'oxygéne et I'azote ; ou bien '
(v) OR", od R" est M, o M est un hydrogéne ou un métal alcalin, ou encore un radical alkyle en
Ci1-18 2 chaine droite ou ramifiée ; benzyle ; ou bien
(b) ~(Alk)-OR2, ol Alk est toujours présent et a les mémes s:gmﬁcatlons que ci-dessus ; et
6 R2 est :
(i) un radical phényl-(alkyle en Cy—g)carbonyle,
{ii) un radical (cycloalkyle en Cs-10)carbonyle,
(iii) un radical benzoyle, ou bien
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d' une qui none. 68 17. Procdd6 selon |a revendi cation 16, dans Iequet”

| "agent de silylation est un bistri rrBthyIS|IyItr| hal o | e
bi strinmethylsilylac6tam de, |'hexgpy ?gﬂ azane ouﬂiﬂm I!DIIWﬂIﬂﬂ II
bistrinmethylsilylur~e. 18. Pr oced a revenclicati on udams e uel
Ia qui none est: O

~~~~~ L) (|5§ un-radiddal (alcoxy en C; - 1Bcarbonyle,
0 00 R14 est uny)hiy eidiag @mdo U uhlfadits dinibedubstitué Gar-dds radicam élityi€ bn G;t.a.oﬁrboﬁyw,ag no,
nitro ou cyano.(vi)d@ hydrBgadnério enoohentied Alk ostang chatbarathifidabn O53: 18, dans | equel | a
gui none est |@ 2, 3-di chl oro-5, 6-di cyano- 1, 4- benzoqui - none. 20. Proc~d6
selon Fa reveidication 16, dans |lequel Q est pr~sent et R4 est un radical
ndt hyle; B est 25 .,< / 30 ou X est NRL R et R'" sont des hydrogbnes;
et Zest 350 -CR8 40 ou Rs est (I) un radil al -NH(al kyle ramfie en
C3-12); (ii) un radical -NH(al kyl e ramiid.erg$-12) ayant un hydrogbne
substl t uW par un hydroxy un aci de carboxyli que ou un ester aI Kyl i que en Cl

Frg: %é y 78 S i e

radi caux - NH b_ rbonyl
CH2OH - NHC ( { ' 2°)ca 0'beeutyl e, isobutyle ou -QOCHS3.

o ]

A

20

oll ia fiaison en tirets remplace I'hydrogéne 17« ;
(5) un a-hydrogéne et formule
25
0]

I
NHC-R13,

30
ol R'3 est
(a) un radical alkyle en Gy-12, ou
{b) NR°R0 ;
: (6) un a-hydrogéne el un radical cyano ; ou encore
35 (7) un a-hydrogéne et un radical tétrazolyle ;
R' est un hydrogéne ou le radical méthyle ;
i R" est un hydrogéne ou le radical g-méthyle ;
A R™ est un hydrogéne ou un radical 8-méthyle ou
hydroxyle, caractérisé en ce qu'il consiste 2 faire réagir une lactone ou un lactame, en partlcuher un
40 3-céto-4-azastéroide de formule

z
J

A . / .
\‘.’ 45 . / ¥' pIu

‘L

50

55
ol B, Z, X, R' ; R" el R™ sont tels que définis ci-dessus, avec un agent de silylation et en présence
d'une quinone. .
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22. Proc6d6 salon | a revendication 21, dans quuef”R est un hydr ogbne et
Rs est le radical -NHtert-butyle. 69 - EP o 298 GSIMH"'"
1 111111111111111 23. Proc6d6 solgpyg bes ggdvdi cat i c'mglm("cuual 0

est d d Il t0 s |14 ou
CN -OH 15 24. Proc~d4 selon |a revendi calion 22, dans lequel Q est 20

CL CL 17. Proeddlé sefon/la re@ntiitatigd 16, dans lequel I'agent de s1|ylat|on est un bistriméthylsilyltrihalogénoa- t
| K cétamid@He Bstrim&ly!gPacé@mitl, I'heamBthyldisilazane ou la bistriméthylsilylurée.

18. Procédé selon la revendlication 17, dans lequel la quinone est :

N

. | | . 1\9

(X'} RI 4
2 R I
15 o]
N2
-\/ oll R* est un hydrogéno ou un radical en Ci -, alcoxy en Cy-s, halogéno, nitro ou cyano.
20 19. Procédé selon la revendication 18, dans lequel la quinone est la 2,3-dichloro-5 G-dlcyano-1 4-benzoqui-
none.
20. Procédé selon la revendication 16, dans quuél Q est présent et R* est un radical méthyle ;
B est .
25
|
0 X
30
oli X est NR' ;
U R" ot R™ sont des hydrogénes ; et .
Z ost
35
o i
-C-R8
40
ou R? est '
(i) un radical -NH(alkyle ramifié en C3-12) ;
(i) un radical -NH(alkyle ramifié en Cz-12) ayant un hydrogéne substitué par un hydroxy, un acide
) carboxylique ou un ester alkylique en Cy-¢ ;
> 45 (ili) un radical atkyle en C3-12 ramifié ; ou encore
(iv) -OCHs
- 21. Procédé selon la revendication 20, dans lequel R® est I'un des radicaux -NH-tert-butyle,
50 CH20H
-NHC(CH3 )2,
55 sec-butyle, isobutyle ou -OCHs.

22, Procédé selon la revendication 21, dans lequel R' est un hydrogéne et R® est le radical -NH-tert-butyle.
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23. Procédé selon la revendication 22, dans lequel Q est

cl
cl _
Ay /4 ‘\_//O
N
Me,S10 \\l/\
ou CN
-OH
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