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Bemzofc] qui nol i zi ne derivatives, their preparation and use as 5a-

reduct ases inhibitors. Field of the kngention The present

i nvention refers to benzo[c]quinolizine derivatives of 5 general formula
(1) " Jerr] : wher ei n: Rlerr], Rerr], Rerr], Rerr],

Rl err], sanme or different, are chosen in the group consisting of: H,

Clerr]al kyl, (] BendofcharpoliGper deaivatiyes, theirogidephration angdl use as 5a-
het erocycle, halogen, CN, azide, NRR, ({err]alkylam no, 10

aryl am no, ( er rédudtasesc\inhipitboky, COOR, CONRR wherein R and R , sane
or different, are chosen in the group consisting of: H (ferr]alkyl,
cycl oal kyl , aryFieldopf the dnvention| Cf err]al kyl ;

The present invention refers to benzo[c]quinolizine derivatives of

5 general formula (I)

(I)

wherein:
Rl' RZ’ R3, Rh' R6. same or different, are chosen in the group
consisting of: H, Cl_galkyl, Cz_galkenyl. Cz_ealkinyl. cycloalkyl,
aryl, heterocycle, halogen, CN, azide, NRB'} Cl_aalkylamino.
10 arylamino, C,_galkyloxy, aryloxy, COOR, CONRR' wherein R and R', same
or different, are chosen in the group consisting of: H, CI_8a1ky1.
cycloalkyl, aryl.'heterocycle, arlel_Salkyl;
. R5 is chosen in the gfoup consisting of: H, Cl_galkyl. COOR, CN{ aryl.
heterocycle; : . . _ I 1
15 X is chosen in the group consisting of: 0, C(=0)R,TCOQB,7N02. CONR'R
" wherein R and R’ afe as above defined;
Q is chosen in the group consisting of: simple bond.ucl_galkyl. C2-
- galkenyl, C,_galkinyl, cycloalkyl, CO, CONR, NR, wherein R is as above
defined; | |
20 W is chosen in the group consistiﬁg of: H, Cl_salkyl. C2_8alkenyl. Coe

Balkinyl. cycloalky;, trifluoromethyl, Cl_aalkoxy. Cl_salkoxy-Cl_



Rlerr] is wid9Booy" the group consisting of: H (err]alkyl PCﬁ%mo@i
aryl, heterocycle; 15 X is chosen in the group consisting of: '
C(=O R, COOR, NO[err], CONR R wherein R and R are as_above deflned,

Qis chosen in the group consisting of: si@ple bond, el rh r
[err]al kenyl, C(err]al kinyl, cycloalkyl, CO CONR NR w1er§ ?Rpgg&\ég§§EtN

above defl ned; . 20 Wis chasen in the group consi st

Qerrlalkyl. hqlsélrlm al Iééﬂ}‘lh -setierln) arvl, alf‘??’r‘&i szﬁéllamiﬂ%~y6¢pahk'wlcarb°nyl
ri uor one rrja X
-2 . [ er)r/ H%&%&“J F‘éﬁﬁeﬁ C{:‘i 'JRR L CL&YJW’&R?/ hetepocyeileowherein

rr]al kyl | |
G or 1 al kol am WS ‘rives GapE ¥ eiRendr e mm;iog padkist a¥)y hesprasighe. can

al kinyl, cyclog l,. heterocycle, can be substitued; 5 n is an
I nt eger conprlségxbsfag%% 'l and 4, t he synbol means that the

correspondi , n an be S|nple or doubl e
bonds; L+t {?ﬁ&?%ga%}&gﬁgocogﬁg%se%%%mgenal famgrlf a doubl e bond then the

group Rlerr]  the symbol ----- means that the corresponding bonds a, b, c, d e, f,
and g can be simple or double bonds;
with the proviso that when b or f are a double bond then the group RS
is absent;

10 their pharmaceutically acéeptable salts or esters, their process of
preparation and their use as inhibitors of steroid Sa-reductases

(hereinafter indicated as Sa-reductases).

State of the art

The enzyme known as steroid Sa-reductase is a system formed by two
15 1iso-enzymes (type I and type II or 5aR-I and 5aR-II respectively))
which converts testosterone into dihydrotestosterone, the most
powerful androgen circulating in the body.
The type 1 iso-enzyme (SdR;I) is mainly present in liver and skin
‘while the type II iso-enzyme (5aR-II) is mainly present in the
20 prostate tissue and in the male sexual organs and its actiQity is
essential in the fetal devélopping process for the differentiation of
the external sexual organs.
The production of dihydrotestosterone is.associated with some
.pathologies which are widely diffused as for example benign prostate
25 hypertrophy, prostate cancer, baldness and acne in men and hirsutism
in women. More particularly iso-enzyme I plays a role in the

"-.

pathologies regarding the skin while iso-enzyme-II is involved in

~-'This Sheet Has Been Reilaced




i s absent; ay@XPWihe proviso that the follow ng two corrpou'ﬁgg’zér%m%
exel uded: 4-carbonitril-2,3-di hydro-(lH)-benzo[c]quinolizin-3-one and

3, 4-di hydro-1I - phenyl - 4aH benzo[ c] qui nol i zi p- 3- ane; their '
pharmaceutically acceptable salts or esters, therr process for

preparation and their use as inhibitors of steroid Sal pha-reductases

(herei nafter i ndpsaitade amathaldpiass eductases). 15 The invention refers-al so
to compounds of fornula (4) [err] (4) wherein W Q
n, Rlerr], Rerrln tHecroekent eycass aholer daf ilheerrmitionall SearfiiersCthidOtried to
group for the am de-group with the proviso that when Rerr] = Rerr] =
Rlerr] = ( W@oljate rjew=cohpobads £apableodf ainhiitingt tiex Faarddusysse enzyme in
State of the art 20 The enzyne known as steroid Sal pha-reductase is a
system f or ned byorder tpwbréatothezghmve sfid mathblogidst yespechiblly, 5&| pbsfRvle,
and 5al phaR-11 respectively)) which converts testosterone into
dihydr(n;est(gsﬁer@ﬁﬁipg selectively on only one of the two iso-enzymes.

Inhibitors of Ha-reductase, and also of the iso-enzymes SaR-I and 5aR-
II were already described, for example finasteride used with success
in the treétment of benign prostate hypertrophy [see for exampie'
J.Med.Chem. 36, 4313-15 (1993), J.Med.Chem. 37, 3871-74 (1994)]. It is

10 therefore evident the importance of developing new compounﬂs capable
pf inhibiting the action of the S5a-reductase enzyme and in particular
capable of acting selectively on 5aR~I1 iso-enzyme which, as said, is
responsible, of widely diffused pathologies having an high impact as
baldness in men and hirsutism in women.

15 Detailed description of the invention

The present invention refers to new compounds'capable of inhibiting
the 5a-reductase enzyme, either selectively in respecf of 5aR-I and
5aR-II “ofF ‘on both the iso-enzymes, useful for the treatment of the
pathologies mediated by the enzyme. -

.. v 20 The products according to the invention ﬁé&é'general formula (1)

(1)




- 2a - wd SRefst powver ful androgen circulating in the bedstEPo7/00553 € |

type | iso-enzyne (SalphaR-1) is mainly present in liver and skin while -
the type Il iso-enzyne (Sal phaR-11) is mainly present in the prostate
tissue and in the nmal e sexual organs and-i#s-activity is 5 essential in

the fetal devel opping process for the differentiation of . t he ext ernal
sexual organs. The production of di hydrotestosterone is associ ated

with sone at hql ogj es ich are widely diffused as for exanple benign
prost at e h B%‘Pet’-f‘ogh?/,s EELtuenEs FancBe; Rxal Bineds afg: abn&.i W. menanghdhe

hirsutism 10 in men. More particularly iso-enzyne | plays a role in the
pat hol ogi es  r &P Ag—— AE® aSkpkpve,fliised; so- enzyne-11 is invol ved in

WO 97/ 29107 cording to th , , . PCT/ EP97/ 00552
prostate pat hof'GFFeane PrPEFERF ISRt M th §7QuPo£1 831Ky hatGmaalkenyl

Searchers haveald edebingl are™MALEeOP Y AOPOY SnGARFRLG b ML E' 1 1,
S5 example: methyl, ethyl, propyl, isopropyl, butyl, péntyl, hexyl,
heptyl, octyl, ethyiene, propene, butene, isobutene, acetylene,
propine, butine ecc.
With cycloalkyl are indicated: cyclopropane, cyclobutaﬁe.
cyclopentane, cyclohexane, cycloheptane, cyclooctane, norbornane,
10 canphane, adamantane.
With aryl are indicated: phenyl.and naphtyl.
Heterocycle means in particqlar{ saturated or aromatic heterocycles
containing one or more N ‘atoms, more particularly: piridine,
imidazole, pyrrole, indole. triazoles, pyrrolidine, piperidine.
15 Halogen means: fluorine, chlorine. bromine, iodine.
The substituents of the above said group W are preferably: halogen,
OR, phenyl, NRR', CN, COOR, CONRR', C;_galkyl (wherein R ;nd~R‘ are as -
~ above defined).
In particular, according to :he presént invention compounds of formui&
20 (I) are preferr;d whereiﬁ:
éS = H, heterocycle
X=0 _
Q = simple bond, CO, CONR, NR {(wherein R is As above defined)
W =H, F, Cl, Br, Me, t-butyl, Ci_salkoxy. 2.5-dimethylhexyi.
25 trifluoromethyl, 2;5-(di-trifluoromethyl)-phenyl. 4-methoxy-phenyl, 4—
fluoro-phenyl, phehyl, phenyl-Cl_Salkyl. Cl-8alkylcarbonyl.

phenylcgrbonyl.



order to treMOMWhove said pathol ogi es, especially, if posdGHEFITN0S2

acting selectively on only one of the two iso-enzynes. I nhi bitors of
5a-reductase, and also of the iso-enzynes S5[erJR-1 and 5[err]R- I
were already described, for exanple finasteride used with success in

the treatnment of benign prostate hypertrophy [see for exanple

J. Med. Chem 36, 4313-15 (1993), J.Med. Chem 37, 3871-74 (1994)]. It is 10
t herefore evi denh the anApdrtance of devel opi ng new conpounds capabl e

of inhibiting the action of the 5a-reductase enzynme and in particul ar
capabl e of acting;se3acRyvdiy ?1=5EerMe].FGN. iphenyd ZQOOR ,WOONHR' @whet@ifliR lafid R’
responsi bl e, of wdely diffused pathol ogi es having an hi gh i npact as

bal dness in nen arnel 4s eboave drfinedlonen. 15 Detail ed description of the

i nventi on The present invention refers to new conpounds capabl e of

i nhi biting fifeng | ther pharaceutinaldyizgeaeptahlich@sters cutd sallys i acdoednaeito

of 5[err]R-I and S[err]R-11 or on both the iso-enzynes, useful for

the treatnent f thhePresent nuventiRn dbenfehlowins mant he -eentyoped: 2@drdtidoride,

products accordi ng to the jnvention have general forrmula (I) [err]
stulphate, citrate, formiate, phosphate.

Preferred compounds according to the present invention are:
1,2,4,4a,5,6 hexahydro-(11H)-benzo[c]quinolizine-3-one;
8-chloro-1,2,4,4a,5,6 hexahydro-(11H)-benzo[c]quinolizine-3-one;

10 1,2,4,4a,5,6 hexahydro-8-methyl-(11H)-benzo[c]quinolizine-3-one;

| 1,2,4,4a,5,6 hexahydro-l4-methyl-(11H)-benzo[c]quinolizine-3-one;
1,2.4,4a,5,6 hexahydro-1l-methyl-(11H)-benzo[c]lquinolizine-3-one;
1.2.5{6 tetrahydro;(11H)-benzo[c]quipplizine-3—on¢;_ o
8-chloro-1,2,5,6 tetrahydro-(11H)-benzo[c]quinolizipe-3-one;

15 8-methyl-1,2,5,6 tetrahydré—(11H)-benzo[c]quinolizine-3-pne;
4-meth§l-1,2,5.6 tetrahydro-(11H)-benzo[c]quino;izine-3jone;
l-methyl-1,2,5,6 tetrahydro-(llH)-penzo[c]qu}nplizine-Sfong;
4.4a.5.6 tétrah&dro—(llﬂ)-benéo[c]quinolizine-3-one: .
5.6-dihydro-(I;H)—benzo[c]quinolizine-3-one;

20-'8-éhloro-4,4a,5;6 tetrﬁhydro-(11H)-benzo[c]quinolizine-3-9ne;

'8-chioro-1—methy1—4.ua.5.6-tetrahydro-(11H)-benzo{c]quinoliziner3-one;

8-methy1-4;4a.5.6 tetrahydro-(llH)—benzo[é]quinolizine—3-one; | |

4-méthy1-4.4a.5.6 tetrahydro-(liH)-benzo[c]quinolizine-3-one (cis) and
| (trans);

25 8-chloro-4—methyl-i.2.5,6 tetrahydro-(11H)-benzo[c]quinolizine-3-one;

| {.S-dimethyl—l.Z.S.G tetrahydro- (11H) -benzo[ c]quinolizine-3-one;

4;8-diqethyl-4.4a.5.6 tetrahydro-(11H)-benzo[c]quinolizine-3-one (cis)



WO 97/ 291 P 52
-4- : %vv%g,gil?gthe substituents R err], Rerr], Rerr], err];, errj,
Rerr], X, Q W n and the synmbol ----- are as above defi ned.
According to the present invention with grdup-Cerr]al kyl, C[err]al kenyl
and Clerr]alkinyl are indicated |inear or branched al kyl radicals as for

5 exanple: nethyl, ethyl, propyl, isopropyl, butyl, pentyl, hexyl,

heptyl, octyl, ethyl ene, propene, butene, isobutene, acetylene,

propi ne, buti né‘"@ci‘?ra”s)‘ Wth cycloal kyl are indicated: cyclopropane,

cycl ebut ane, cl gpent ane, ,cycl ohexane, -cycl oheptane, cycl ooct ane,
ngr' bornane, 16 'EQﬁ%‘FPEﬁg’?e%&ﬁgaﬁfg\a@ tetrahygyq{ 131} tbearel 4 lauincdieine-3hemy |
and naphtyl . '( , Eiet%r(eﬁﬁycl means in particular: saturated or aromatic
heterocyci es ‘¢*8 i3’ one or nore N atoms, nore particularly:

pi ridine, 1 dazol pyrrole indgle, triazqles, pyrrolidine, -
pi peri di ne. 13 hﬁafd'%%peoﬁl%ﬁ%a csc:oréﬁaémt?n 1€ PREFIENENVERLIAR nean ibgdprrpared for

The substitugnt e [ roup W.are ef erabl y: hal ogen, :
OR, phenyl, RI5§‘8‘8%I\"Tt Qgﬁ%%&%&?gmqﬂgre@srfgl %ﬂmB{%r ein Rand R are as

Ry
Rs
(WQ)n
N0 (2)
|
H

(2)
wherein R3. Ry, W, Q and n are as above defined, following the
reaction Scheme reported hereinafter. |
The compounds 2 are commercialy available or can be prepared according
to known techniques. | o
10 As it can be seen from the Scheme the prepafation | of the compounds
according to the invent_ion involveé the protection of the amide-group
~in compound 2 by the protecting group Z, for example tert-
butoxycarbonyl (t-Boc), to give 'compéund 3; compound 3 is reduced to
‘compound 4, for example (when R5 is H) with sodium borohydride in
15 ethanol (pH 3), which is reacted with a silylether 6, produced "“in |
situ" starting from vinyl-ketones 5 (wherein Ryv Ry aﬁd Rg are as
above defined) with a silylating "agent as
trimethylsilyltrifluorometansulphonic anhydride (TMSOTf) and
thereafter hydrolized, for example in sodium hydrogencarbonate, to

~ 20 give the compounds of formula (I) wherein X = 0. The éossible

introduction of the double bonds and the transformation of the group X



above defi neW)o."m’m". In particular, according to the present irr?\'/rél%\?i‘”gr’\ﬁz
compounds of formula 20 (I) are preferred wherein: Rlerr] = H,

het erocycl e X=0 Q = sinple bond; £ CONR, NR (wherein R is as
above defined) W=H F, d, Br, M, t-butyl, (err]al koxy,

2, 5- dlnethylhexyl, 25 trifluoronethyl, 2,5-(di-trifluoronethyl)-phenyl,

4- met hoxy- phenyl , 4- fl uor o- phenyl , phenyl , phenyl - err]al kyl ,

C err]al kyl car bom]ll one of tl'pﬁlemzbcasmnyl men'cmnéﬁD QBWRIEAT be easily performed
PCT/ EP97/ 00552 - b- n =1 and
2 Rerr], F{Cé@?(}ngE@rlﬂnPwn RechriqueR| starting Bromvithe GMrrphponding GO@Round
CONRR  (wherein R and are as above defined). Anong t he

phar maceuti cal | y °§c€@’ﬁ!‘&l§l e obbainednas siadicatede ofas eyanmle the irteogumsentof
invention the foll ow_ng can be nmentioned: hydrochl oride, sul phat e,
citrate, forniatéh epﬁﬂ&ﬁﬁa?‘é“ds in posptigrers €8 komgsuhelerforedl iy readtien of

present i nvention ar
5 dlchlorodlcyanoqulnone (DDQ) with the corresponding silylenolethers or

by oxidation with mercuric acetate of the saturated corresponding
compound obtained as deséribed above. The transformation of group X
can be performed.vié the corresponding enoltriflates and their
carbonylation in the presence of palladium diacetate,

10 triphenylphosphine and the suitable nucleophilic reagent (alcohol,
amine, nitro-group).

Example 1.

Preparation of N-(t-butoxycarbonyl)-3,4-dihydroguinolin-2(1H)-one

[compound 3 wherein (QW), = H, Ry = Ry = H]

15 5 g (34 mmoles) of 3.4-dihydroquinolin-2{1H)-one [compound 2 wherein

(W), = H, Ry = Ry = H] and 111 ml of CHyCl, are charged, under

nitrogen, in a 250 ml round bottom flask, equipped with magnetic
stifrer.

.To the ab§ve said'mixture .7 ml_(34 mmole$) of triethylamine
20— (distilléd on KOH), 8.9 g (40.8 mmoles) of di—butyl dicarbonate and 1
g (8.2 mmoles) of u-dimeghylaminopyridine are added. The mixture is
sfirféd ﬁnder refluxi;df 5 h, then for one night at room temperature
and thereéfter thelsolvent is removed and.ZOQ ml of water are added.
The agqueous phase is e#traqted with diethylether and the organic phase
25 1is neutralized with an aqueous solution of KHSOu (1 M). The organic

phase is washed w1th a saturated solution of NaCl and dried on Nazsou

After f‘lltratlon and removal of the solvent 8.23 g of the desired



1,2, 4, 4a, S@Qeézﬁyydro (11H) - benzo[ c] qui nol i zi ne- 3- one; PCT/EP97/00552
8-c Ioro 1 5, 6 hexahydro- (11H)-benzo[ c] qui nol i zi ne- 3- one; 10
1,2,4, 4a, 5, 6 hexahydro-8-net hyl - (11H) - benzo[ c] qui nol i zi ne- 3- one;
1,2,4,4a,5, 6 hexahydro-4-nethyl-(l1H)-benzo8ctquinolizine-3-one;
1, 2,4, 4a,5, 6 hexahydro-1-nethyl - (11H) - benzo[ c] qui nol i zi ne- 3- one;

1,2,5,6 tetrahydro-(l1H)-benzo[ c] qui noli zi ne- 3- one; 8-chloro-1,2,5,6
t et rahydro-(llH)-benzo[c] ui nol i zi ne- 3- one; 15 8-nmethyl-1,2,5,6
t et r ahydr o- ( 11H)roguek @ire] ektizdned Awhites coyatals). M.p4: st hy$9°C. Vipld: 98%.

tetrahydro-(llgg-benzo[c]qU|noI|2|ne 3-one; : l1-nmethyl-1,2,5,6
tetrahydro- (11 c] qui nol i zi ne- 3- one; 4,4a,5,6
tetrahydro- (11 -benzo[c]qU|noI|2|ne 3-one;

2.3,4-

5, 6- di hydr o- ( 1 EHER3EAZ Y of i no N-{Ezbutoxys : : - .
Boehi or o 1. \rot HhAtRaR CL el e 1q%he5%mdPEinw ool 3. 851- H].
G et 4 43 gt g1 3?@“&15& %ﬁg{'ai i e h A o Stanple 1 ang 136
(Lrans). 25 GEMOL8S ﬁ%f i %ni’%ﬁﬁﬁg cherged in a £0Q, a1, poynd, bottom, Flask

tetrahydro- (11 fl 7 BEi 3 gne 4, 8- di et hyI 4,4a,5,6
tetrahydr o-(ll::% uggnzo%'ﬁ}:qma%g ‘IEJ.ZI ne- 3eone (cis)

The solution is cooled at -25°C and 2.66 g (70.4 mmoles) of NaBHu

(subdivided in 6 portions) are added to the mixture in 1 h. After 4 h

10 a solution of HCl 2N in absolute ethanol is added to the mixture, up

to pH 3, and the mixture is stirred at 0°C for 1,5 h. 100 ml of water

are added, the aqueous phase is extracted with methylene chloride, the

‘organic phase is washed with a saturated selutioﬁ of NaHCO3 and a

saturated solution of NaCl and the mixture is dried on Nazsou. After

15 filtration the solvent is removed and 4,74 g of the expected product
are obtained (dense yellow liquid); yield 96%.'

Operating as above said other compoﬁnds 4 wherein the'substituents can

~ not be reduced by NaBHu are obtained' if substituente which could be

reduced by NaBHu are present these must be prev1ously protected

20 ' Example 3 '

Preparation of 1.2,4.43:5.6-hexahydro-(11H)-benze[c]quinolizin-3-0ne

[compound of formula (I) wherein X = O; (QW), = H; Ry = R, = Ry = Ry =

R5 = Rg = H; a,b,c,e,f,g = simple bond]

70 pl (0.86 mmoles) of 3-buten—2-ene [compoﬁhd of formula 5 wherein Ry
25 =Ry = Rg = H] and 2 ml of anhydrous CH,Cl, are cherged. at.O'C under

argon in a two-necked round bottom flask equipped with magnetic

stirrer ‘and dropping funnel.
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and (trans);

8- chl or o- 4- et hyl

-4, 4a, 5, 6-tetrahydro-(11H): bhenzo[ c] qui nol i zi ne- 3- one

(cis) and (trans). The conpounds according -to the present invention
can be prepared for 5 exanpl e starting from conpounds of fornula 2
[err] (2) (2)

wherein R err],

R7er pl, (MR22Quaskks)h af etristRimensefdized11do|choRbmg drae 209 i

reaction Scherre reported hereinafter. The conpounds 2 are comercialy
avai l'abl e or can (Be0Prmmpdesd ofictuimeting silyltrifhudtondtanisaliunaye S(TMDABr) Aldrop
it ctan be seen fromthe Schene the preparatiqn of the conpounds

accordi ng to thebynvéreronarevaddded ttre phet edikianeof Irhethd de-didd®Rons 2-
in compound 2 by the protecting group Z, for exanple tert-

5

10

20

25

(trimethylsilyloxy)-1, 3—butad1ene [compound 6 wherein Ry = Ry, = Rg =
H] is formed "in situ". The mixture is stirred for 45 minutes and
thereafter a solution of 100 mg (0.36 mmoles) of the product from
Example 2 in 2 ml of anhydrous CH2C12 is added therein, drop by drop,
together with 69 pl (0.36 mmoles) of TMSOTf. The mixture is brought to
room temperature and after 30 minutes 4 ml of a saturated solution of
NaHC03 are added and the mixture is stirred vigorously for 36 h.

4 ml of water are added to the mixture and the aqueous phase is
extracted with methylene chloride, the organic phase”is washed with a
saturated solution of NaHCO3. water. a saturated solution of NaCl and
is dried on Na,S0y. After filtration the solvent is removed and 59 mg -
of crude product are obtained. The product is purified by flash
chromatography on silica gel column (FCC) eluting with methylene
chloride and triethylamine 1%. 18 mg of the wanted Rp9ngp_ag§m_m
obtained (crystals). M.p.: 53 - 54°C. Yield 25%. |

Using wvarious vinyl-ketones 5, or using dlrectly the various
silylenolethers 6 (when available). it is p0551b1e to- prepare the
corresponding derivatives of formula (I).

In particular when 1-methoxy-3-(trimethylsilyldxy)-i;é;butadiené
(compound 6 wherein Ry = MeO, R, = H, Rg = H) was used, 4,4a,5,6-
tetrahydro-{11H)-benzo[c]quinolizin-3-one (compound I wherein X = O,
(QW)n =H, Ry = R, = R3 =Ry = RS = Rg = H, a = double bond; b,c,e.f,g
" single bond] was directly obtained according to the synthesis

déscribed in the following Example 4.



but oxycar boggle7éeBoc), to give conpound 3; conpound 3 isS repliyEPo7iooss2
conpound 4, for exanple (when Rlerr] is H with sodiumborohydride in 1%

et hanol (pH 3), which is reacted with a silylether 6, produced "in
situ" starting fromvinyl-ketones 5 (wherei aORFerr], R err] and R err] are

as - above defined) - Wit h a silylating agent
as trimethylsilyltrifluoronetansul phonic anhydri de ( TMSOTT) and
t hereafter hydré%ﬂ,_“f or exanple in sodi um hydrogencarbonate, to 20

gi ve the conpounds of fornula (I wherel n X 0. The p033| bl e

i ntroduction of EX$Rarakien : : trahyd i
WO 97/ 29107 PCT/ EP97/ 00552
-7- in Bﬁ%“p(?fm?ﬁe"B?‘FFé‘P 6r08ps(%ntT @ne@l doByer &gn= 1y 2§ FyRg = H;

per f or ned ordin . known techniques starting fromthe

cor r espondi ng c%rrpgﬁ 8%k g’rcf%rfnﬁl as("g§ Sbeagd a:{1ed as indi cat ed. For
exanpl e the ixntroduct.i.on of e _doubl g I n position_a or can
be performedﬁt: E‘é)e%cﬁlgﬁe%fsolut?nd hF%"fp(?HT“g lgﬂg ﬁ?mo‘heﬂ(ﬁw B th Hc]hél* g

correspondi ng si e t R8T S0 b d t| ric acetate
of the saturate )cdc%r {ra'g(!’sl?oﬁg a‘g Exampleéo 'yuc’)u a™ rﬁgso(rébg]rz peden peen

The transformat N @fcO5QURIAEd, dropwise in 7 wmin, 28.84 ml of a 1M solution of

TiCly in CH,Cl, maintaining the temperature below -5°C. ‘Then 1-
methoxy-3-(trimethylsilyloxy)-1-3-butadiene (compound 6, Rl = MeO, Rz
10 = H, Rg = H) (3.29 ml, 17.3 mmol) is added by syringe at 0°C, and the
reaction was left aside at room temperature for 1 h. The reaction
mixture is added, cautiouslj. with 100 ml of NaHCO3 satured solution,
and then stirred for 30 min. The organic layer is separated, washed
with water, filtered on Celite and dried over Na,ySOy. After removal of
15 the solvent the crude product is purified by flash column
chromatography {eluant light-petroleum ether/ethyi acetate 1:4)
affording 0.72 g (25% yield).of the expected product (white crystals,

m.p.: 135-137°C).

' Example 5
20 a) ~ Preparation of u—methyl-u.4a.5.6—tetrahydro-f11H)-
benzo[c]quinolizine-3-one [compound of formula (I) wherein X = O;

(QW)n = H; Ry = R3 = Ry = R5 = Rg = Hi Ry, = Me; a = double bond;
b,c,e.f,g = single bonds], 4 methyl-1,2,5,6-tetrahydro-{11H)-
benzo[c]quinolizine-3~one [compound of formula (I) wherein .X =. 0;
25 (QW), = H; Ry = R3 = Ry = Rg = H; Ry = Me; b = double bond; a,c.e.f,g
=&single bonds] and 4-methyl~5,6-dihydro-{11H)-benzo[c]quinolizine-3-

one [cogpouhd of formula (I) wherein X = O; (QW), = H; Ry = R3 = Ry =
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can be perforrre%? the corresponding enoltriflates and their

car bonyi ati on I n the  presence of pal | adium di acetat e, 10

tri phenyl phosphi ne and the sui t abl e nucl eophi Llc-reagent (al cohol,

am ne, nitro-group). nple 1 - Preparation of

N (t-butoxycar bon%/ , 4-di h dro ui nolin-2(1H)-one - [ conpound 3
wherein (QN[err] =|—|H Fi[zar‘r%le-— %Pe'r gpublepondsi5c e . €37 smslee@):n@s]

3. 4-di hydr oqui nol | n- 2(1HL ne [conpound wherein Q/%

Rlerr]-= Rlerr] = H]Eanél 19 Amd) cgfer '@FFBY*']le?ré*-&ﬁaﬁg 'd}e’tﬁ‘lbéirro-(llﬂ)-
nitrOgen, |na250n1 und bottomflasg umg)ped W th magnetic
stirrer. ToPgnrel 8 olizigera-opgr CQ!“PP pBaformyLlas 1) ofwherein X = 03
triethyl am ne ? (d|S|IIed n@ g@(408m’mles) of di-buty

di carbonate and 1{@)n l% 4 6t B 3i Feth i afa mof§F i Hithe- %rfegaﬂd'e’d‘gle
The m xture is_ , u flu hen for one njght at
room t enper at ure bonds’ S%&a%lhe‘feagf:?'é‘?”ﬁ)% 8?‘3'5?1&' ibryeﬁﬁegalﬁﬂo"}z mpougd 4

wat er are added. he ueoyusyphgse xtracted with dj eth Ie and
the organic phase‘wneffﬂ; &@ﬂt"r al i zéd vﬁth aﬁﬁ aqugqéus s&ut ¥n li%qzer

nd Ui edon Nal ef AR RpESR Eadty P“%%%F%Z&?iﬁ“?@éef%wzf' 1 B F20 w0

solvent 8.23 g of ¢ kg deRitied (v/v) of glacial acetic acid in water are charged under

nitrogen in a two-necked round bottom flask, equipped with magnetic

10 stirrer, refrigerator and dropping funnel. Under vigorous stirfing.

7.27 g (18.56 mmol) of tetrasodic salt EDTA and 5.92 g (18.56 mmol) of

(CH3COZ)2Hg are added and the reaction mixture is heated at 90°C for

2h. After cooling at room temperature the reaction'mixture is added

with 120 mi df water and extracted with méthylene chloride (U4x70 ml).

ip The separated organic phase is washed with a satured solution of

NaHCO3.-with a satured solution of NaCl then §ried over Na2504; After

removal of the solvent the crude product is purified by flash

chromatography on silica gel by elution with ethylacetate/light
petroieum ether 2:1 affording: '

20 83 mg (10%) (gummy solid) of cis-lU-methyl-U,4a,5, 6-tetrahydro-(11H)-

- benzo[c]qu1nollzlne—3-one [compound of formula (I) wherein X = O0;

(QW)n = H; Ry = R3 = Ry = RS = Rg = Hi Ry = Me; a = double bond;

b.c.,e.f.g = single bonds] _

350 mg (40%) (nystals. m.p.: 148-150°C) of 4 methyl-1,2,5,6-

25. tetrahydro-(11H)-benzo[c]quinolizihe-3-one fcompound of formﬁla (1)

wherein X = 0; (QW), = H; Ry = B3 = Ry = Rg = Hi Ry = Me; b = double

‘bond; a,c.e.f.g = single bonds] and
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-8- . product are obtained (white crystals). Mp.: 68 - 69C. Yield:’
98% Exanpl e 2 Preparati on - of .

N (t-but oxycarbonyl)-2-ethoxy-1,2,3,4- = 12tetrahydroquinoline [conpound
4 wherein (QNn = H Rerr] = Rerr] = Rerr] =H 5 4.359g (17.6

nmol es) of the é}zrrpound 32 zin d fromexanple 1 gnd 136 ' m of |

absol ute et hanot®’ ar€ cHf 8 d t§PeRyso8ohid) opfd Homeshyltask-dihydroegulbped
W th magnetic eirrgﬂﬁu. 14 .Th_flﬁo_solu ion i's_cool ed at -25£err]C and 2.66 g
(70. 4 mmol es) of 1a INOLIZIARTHERG T 4EUPPCHRE Phr foNd e dRé shemsint X theO:

m xture in 1 h. ter - %0 asolypion of HC 2N in absol ute ethanol is
added to the m&‘{e’{}pe‘, Pﬁpﬁl - 4"3 'thSi bﬁ@,‘q‘éhﬁzmé“em athFAguble berdsicg.euf.g =

Oferr]C for 1.5%4h-1dGQ of wat er are added. the aqueous phase is
extracted with r%e?%yl erlllgglhl oride, the organi ¢ phase is washed wth.
a saturated §0|AEtE9i‘t;Efr§E‘@HCq err] and a saturated solution of Nad
and the m xture 1S dri n Na[err]SOerr]. After 15 filtration the

sol vent is renoned iaRtbAidd PonclNEr eRe Y0 in 8l&QbtaLned
(dense yel low Iiquid); yield Rl %E?%ti n§B§é°ad8vé“sa?%’es?h8# the

Co'r’rppunds 4 V\/n&l’sfﬁ'-!&nkhﬁe§ubséddt ReptsSse&dreductase WEH é&éxﬂﬂ%ﬁduQXnya@fgs@ere
obt ai ned; if. substituents which could be
samples (for example prostate human tissue) or human cellular systenms
(for example DU 145 cells) éxpressing iso-enzymes 2 and 1

10 respectively.

The samples are incubated in the presence of testostéréne labelled
with tritium and thereafter the quantity of labelled
dihydrotestosterqne formed in the absence and in the presence of the
inhibitor is measured.

15 The compounds showed high inhibiting power of 5a-reductase enzyme (in
particular of iso-enéyme 1) with an inhibition higher than 50% at the
concentration of 10 - 100 nM.

For the therapeutical.adﬁinistratién £ﬁé-coﬁ56uﬁds aéeording to the
" invention are prepared in thé form 6f pharmaceutical compositions

20 containing the active principlé and the orgénié or indrganic
excipients suitable for fhe oral, péiéﬁterai or topié administration
of the compositions. The'phérﬁaceutical compositions can thererfore be
in the solid form (dragees, suppositoriés. creéms, ointmen;s). liquid
form (solutions, suspensions, emulsions) and can possibly contain the

25 stabilizers, conservatives, humectants, emulsifier, buffers or salts
used for équilibrating the osmotic pressure which are commonly used in

[y

the art.
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reduced by I\TZBH’Z ‘are present these nmust be previously protected. 20

Exanpl e 3 Preparation of

1, 2,4, 4a. 5, 6- hexahydr o- (11H) - benzo][ c] qui nel L3i r- 3- one [ compound of
formula (1) wherein X =0; (Q¥n = H, Rerr] = Rerr] =Rerr] =Rerr] =
Rlerr] = Rlerr] = H ab,c,e,fg = sinple bond] 70 [err]1 (0.86

mol es) of 3- bufeneralbnethec efpiniatrasiionopfnithe Sowrands niR[perfdrned Abcsrding
Rlerr] = Rerr] =H and 2 m of anhydrous CHerr]Q[err] are charged, at
O[err] C under ~to the godalitips sand,guarkiities r ehaeaverbtfarmthe akkowaqagemed usiedh
magneti c stirrer and droppi ng funnel. WD 97/ 29107

PCT/ EP97/ 00552 for the same purposes and taking into consideration the 3g6 .and
[err]d (1.22 m’rolnail,of trieiith | am ne (distilled on KOH) and 209 [err]]|
(1..08 mmol es) ofo 25 Of s¥h8y PRYiePFSor onet ansul phonat e ( TMDOTF) (dr op

by drop) are added to the mxture. In this conditions 2-
(trinmethylsilyloxy)-1, 3-but adi ene [conpound 6 wherein Rlerr] = Rerr] =

Rerr] = 5 H is formed "in situ". The mxture is stirred for 45 m nutes
and thereafter a solution of 100 ng (0.36 noles) of the product from
Exanple 2 in 2 m of anhydrous CH err]Cl[err] is added therein, drop by

drop, together with 69 [err]l (0.36 mmol es) of TMSOIf. The m xture
is brought to _



rroom t enpewas swe16m i 4 mM of a saturated s®COTEPSTO0552 10
NaHCO err] are adde l ﬂ'“ r“lm' is stirred vigorously for 36 h. ’
4 mM of water are added ¢ olth& nfxture and the aqueous phase is

extracted with methyl ene chloride, the orgdénit phase is VRS e =it
saturated solution of NaHCO err], water, a saturated sol ut) BHSOSHEEIGHAS: BEEN
is dried on Na[ferr]SOerr]. After filtration the solvent i renmBEEUAGEDN 59

ny 15 = of cF&®PSroduct are obtained. The pr oduct is pUrTiTed py rrasm

ahlori do ant | RO SFTHESEa SpPatap e artaa KHDalct Ao

obtained (crystals). Mp.: 53 - 54[err]C Yield 25% Usi ng vari ous
vi nyl - ketones 5, or using directly t he _ragj ous 20 silylenolethers 6

(when available), it is possi correspondi ng
(GW)nen

derivatives of formula (|
1- met hoxy- 3- (tri met hyl si (cog&gund 6 wherein
used, 4,4a,5,

Rlerr] = MO, Rerr] =H R _
tetrahydro- (11H) - benzol[ c] qui (conpound | wherein X = 0. 25
(QN[err] = H Rerr] = ke Rlerr] = Rerr] = Rerr] =H a=
doubl e bond; b,c,e, fg W8 ' '

to the synthesis descrlbqqzl 2 fol |l owi ng Exanpl e 4. WO

97/ 29107 PCT/ EP97/ 00552

2 wherein:

Ry« Ry, R3. Ry, Rg, same or different, are chosen in the group

&~ W

consisting of: H, Cl_saikyl. Cz_galkenyl. CZ_Salkinyl. cycloalkyl,

aryl, 'heterocycle. halogen, CN, azide, NRR', Cl_8a1kylamino.

n

arylamino, C1_8alkyloxy. aryloxy, COOR, CONRR' wherein R and R', séme

~ o

or different, are chosen in the group consisting of: H, Cl_8alkyl.
8 cycloalkyl, aryl. heterocycle, arleilgalkyl;.

9 R5 is chosen in the group consisting of: H, Cl_Balkyl. COOR, CN, aryl,
10 heterocycle;

11: X is chosen in the group consisting of: O, C(=0)R, COOR, NO,, CONR'R
12 wherein R and R' afe as above defined;

13 Q is chosen in the group consisting of: simple bond, Cl_galkyl; CZ-
14 aalkenyl. Cz_salkinyl. cycloalkyl, CO, CONR, NR, wherein R is as above
15 defined; | |

16 W is chosen in the group consisting of: H, Cl_salkyl. CZ_Balkenyl. Cz_
17 8alkinyl. cycloalkyl, trifluoromethyl. Cl_aalkoxy. Cl_8alkoxy-Cl_
18 Salkyl. arlel_Balkyl. aryl, aryloxy. arylamino, Cl_8a1ky1carbony1.
19 arylcarbonyl, halogen, CN, NRﬁ‘. Cl_galkylamino. heterocycle wherein

v,

20 the éroups alkyl, alkenyl, alkinyl, cycloalkyl, aryl, heterocycle, can

his Sheet Has Been Replaced
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Ell%ig) ‘E)enZO[ c] :l%ﬁiﬁ g' m“ll)mm “l‘ﬂmmm”poungf I V\ﬁéfgi ; %t: })r a?é\% E);arr]

H Rerr]= Rerr] = Rerr]c= Rl err5=-Rl err]

bond; b,c,e,f,g = si ngle b_ond] 5 To a stirred solutiP gszEETp
[(N[err] = H Rerr] = Rerr] =H (4 g, 14. 42 rrrr)lev ofpePheCERanpl
3, in 75 m 2if bespdsbimueds| err] Cl[err] under argon I's
added, dropwise in 7 min, 28.84 m of a 1M sol utlon of Tid[err] in

CH.err] C [erdd neisniEni *ﬂfrﬁgeﬂ@mt’élﬁﬁérh%weéﬂbblaaﬂ/ 5C. Then 1-

met hoxy-3-(trimethyl silyloxy)-I-3-butadi ene (conpound 6, Rlerr] = MQ,

Rl érr] 10 23= Fhe [yap P¥ ZooEp Regnsothat the cprigsPondine fnnds By by ci ndes atf -
Jerr]C, and the reactiqn was, | eft aside at roomtenperature for 1 h.

The reactiorg @and grrFR’E‘LHeeSF%plﬁd%db“@aﬁjtbPB@%'Iy, W|th 100 m of NaHCO[ err]

satured sol ution n stirred far The or ic layer is
separ at ed, v@a‘f’sh‘éﬁth the p’W"t‘ﬁ° vé‘(aér“hef‘l Pien édaﬁ?l %&P}“Plé? Sred g‘i”ﬁéd“*ﬁ/é@“" Rg

Na[err]SO[erZH atcb gﬁe]m)val of 15 the solvent the crude product is
purified by 9 aih 50 chromat ogr aphy (el uant |ight-petrol eum

et her/ et hyl %ge%%% éflélzlmaceuucaﬂ%%wé%b%7%1%(&5%%¥§| d) of the expect ed

product (whi
1 2. Benzo[c]-quinolizine compounds of formula (I)

2 R5 = H, heterocycle

3 X=0

£

Q = simple bond, CO, CONﬁ, NR (wherein R is as above defined)

W = H, F, Cl, Br, Me, t-butyl, Cl_galkoxy. 2,5-dimethylhexyl,
trifluoromethyl, 2,5-(di-trifluoromethyl)-phenyl, 4-methoxy-phenyl, 4-
fluoro-phenyl, phenyl, phenyl-Cl_aalkYI, Ci_sélkylcarbonyl.

phenylcarbonyl.

O 0 N o U

n=1and?2

H.
Q

Ry, Ry, R3. Ry. RS' Rg = H, Me, CN, phenyl, COOR, CONRR' (wherein R

—
-

and R' are as above defined).

e

3. Benzo[c]-quinolizine compounds according to Claim 1 of formula
1.2;4.4a.5.6 hexahydro-(11H)-benzd[c]quinolizine-3—one:
8-chloro-1,2.4,4a,5,6 hexahydro—(11H)fbenzo[c}quinolizine-3-one;
1,2,4.4a,5,6 hexahydro-8-methy1¥(11H)-benzo[c]quinolizine-3fone;
1,2.4,4a,5,.6 hexahydro-u-methyl-(11H)—benzo[c]qqinolizine-3-one;
1,2.4,4a,5,6 hexahydro-l-meth&l-(11H)-benzo[c]quinolizine—S-one;
1.2.5,6 tetrahydro~(11H)-benzof¢c]quinolizine-3-one;

8-chloro-1,2,5,6 tetrahydro-{11H)-benzo[c]quinolizine-3-one;

v o ~N ot Eow N

8-methyl-1,2,5,6 tetrahydro-(11H)-benzo[clquinolizine-3-one;

. This Sheet Has Been Reﬂ
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20 a) 'ﬁégﬁgﬁa&i gmm“"lu Hmulll -nmet hyl -4, 4a, 5, 6- tetrafwﬁtpgﬁdoggj)

benzo[ ¢] qui nol i zi ne- formul a (I) wherein X =

= *— = = = = 1. = Mb_'

é%fﬁr%na H R[erlro] ce, :3[3“— sin E[g bom-dsl]lg5 h - " R[Te‘-:ur; SHEET HAS S, BEEN .
met-hyl -1, 2,5, 6-tetrahydro- (11H) - benzol c] qai noRI[iZ| R&p\_AQEDag{[pourfl
f f I wh X =0; err] = err Rer = err
2 R[g;ﬂj i (L'%{E%ﬁhg’]’r'-eirh\/é E“rMEPE%&UbeMOECE,Uﬁgollzlne-%oaengl e bonds]
and 4-net hyl - - di hydr.o 1H) - benzo[ c] qui nol i zi ne-3- - ohe [ conpound
of formul ? “Rgrby LTy 2)(4*gd5 t(WF@T91}1ﬂ¥'h¢an£©]qu}n0h2HleT3~})n=. Rlerr] =

WO 97/ 29107 PCT/ EP97/ 00552

Rerr] = Rf'elfaf]s 6 T\?Etraﬁydtf°'(%UBP%“”B@HE%”“EDGZTG@‘:H? ngl(illtzi;)nds]

1 4 4 t 1,2,4, 4 6- hexahydr o-

bengo[ c]( qu no??éz?{l%y%m Alllf)'grre %%&q‘b’fm]lbﬁﬁaﬂ'g “®™®, wherein XH— OR[ o
H . Rlerr] =

Ve b, o) o oBoIBEE LA alS R b B SOl b e Bx il ¢ 3 by

oo ol Oy SE LT o L bl
vy o R[gﬁé?;“f“i“éﬁf‘f TR P e (R MR dollnpasmane-3%bnall fS'gEE' ?R
a two-neckgd haistdybot bans fd askrangaré-N0ed) WehboBIEHEId192ine-3-0one (cis) and
18 (trans); |
19 8-chloro-4-methyl-1,2,5,6 tetrahydro-(11H)-benzo[c]quinolizine~3-one;
20 4,8-dimethyl-1,2,5,6 tetrahydro-(11H)-benzo[c]quinolizine-3-one;
21 4 ;8—dimethyl-4 .4a,5,6 tetrahydro-(11H)-benzo[c]quinolizine-3-one (cis)
22 and (trans);
23 8-chloro-4-methyl-4,l4a,5,6-tetrahydro-(11H)-benzo[clquinolizine-3-one
24 (cis) and (trans).
1 4. Process for the preparation of compounds according to Claim 1

2 wherein:

3 the amide-group of a compound of formula (2)

(2)

4 is protected with a protecting group Z to give the compound (3)

Re
_Rs3
WQp (3)
0
|
il

* This Sheet Has Been Rerlac
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10 stirrer, WBP?’F%}Q?at l]unnel Under vigorous stirring,
7.27.9-(18.56 mml) Ofﬂm“r H Imﬂﬂl EDTA and 5.92 g (18.56 mml ) _of
(CHerr]CJerr])[err] Hg*are added &nd*the-r ggcti on m xtur T]ﬁISWEq’dHRS BEEN

90[err] C for 2h After cooling at roomtenperature LAGED

m xture i s added with 120 nml of water and extract edLw YH-ee
chloride (4xB0 tihe .abovelsaitheocsppadali ) o geduceditas eodounas (e, \/ﬂo&-heﬁample
satured sol ution of NaHCO err]. with a satured solution of Nad then
dri.ed over N#& ewifhSGpéiwm borghydride in ethasob\gH3bf t he sol vent the crude
product is purified by flash chromat ggraphy on silica gel by elution

with ethylacetate/light pet'rol eum etf

(10% (gunmy solid) of cis-4-nethyl- R
benzo[c]quinolizine-3-one [co d g
(W= H Rerr] = Rerr] R[em \& ) Fe¥r] = H Rerr] = M; a =
doubl e bond; b, c, e, f g = singl eNontgT “oEt 350 ng (40%
(crystals, 148-150C) of 4 nethyl-1, 2 5, 6- 25

tetrahydro (11H5'”oenzo[c] qui nol i zi ne- 3- one &Z[ conpound of formula (I)

HNes b 2 Goul & combbng, (A 1 Ee"gltfdd’i?'&ﬁs? ﬁdﬁﬁﬁﬁ'ﬁﬁs Gand | V0 67126107

PCT/ EP97/ 00552 - 12 -

br 2:1 affording: 20 83 ny
t eRgahydro- (11H) -
aB (1) wherein X = 0;

§

Ry
-R‘ /
=
™S
R
(6) . 2

8 prepared "in situ" by reacting a vinyl-ketone (5)
Ry

Re 7

(5) | Ry
9 (wherein Rl' RZ' R6 are as above defined) with a silylating agent as

10 trimethylsilyltrifluorometansulphonic anhydride"(IMSO__Tf)_ and are’
11 finally hydrol:\.zed, for exa.mple w:.th sodJ.um hydz:ogencarbonate, to gJ.ve
12 the final compound of‘ f‘ormula (I) where:m X = .0'

1 5 Process accordlng to clalm 4 whereln the.poss1ble 1ntroductlon of
the double bonds in posxtmn a or b is performed by reaction of‘

d1chlorod1c1anoqu1none {DDQ) with the correspondirg silylenolethers or

= W N

by oxidation with quicksilver acetate of the saturated compound
obtained as claimed above and the possible transformation of the group

X is performed via the corresponding enoltriflates and following -

~ o wl

carbonylation in the presence of palladium diacetate,

This Sheet Has Been Re|ilaced :




penzol ¢ qﬁ?‘i’.”i’.'ﬁﬂ”ﬂlllllﬂﬂlllmlﬂllﬂlllﬁ ?ﬁﬁ mia (1) wherein X oG

(QYn =H Rerr] = Rrr] Weﬁ]*'ﬂew = H Rerr] = M. abzdouble
bonds; cef,g = " single bonds] 5 -AtBivity Test [THic SMEET MASOBEENR
potency of the prepared conmpounds in respect of the I SO- RPAWOED 1 an

2 of Sa-reductase was determ ned using tissue sanplies. ’fc. exanpte
prostate hu n ti ) human cel | ul ar systens (for exanple DU

145 cel | s) E ell?éws?*gﬂe Reg; sudtableqnucileoplyilicergngent vel . The
sanpl es are |Q§u%ated I.n %gemgres ce of testosterone |abelled W th
tritium an opRoPg ot &P quantity of |abelled

in the presence of the
ed hi gh inhibiting power of
WRo-enzyne 1) with an
L#on of 10 - 100 nM

S

di hydrot estosterone forned in the absence arng
inhibitor is neasured. 15 The conpounds shi
5[err]-reductase enzyne (in partl,
I nhi bition higher than 50% at t
For the therapeuti cal adn1n|strat|oﬁ according to the
invention are prepared in the formof pr eutf@Btal conpositions 20
containing the active principle and the organic or inorganic

exci pients suiguygble for the oral, parenteraf~ or topic adm nistration

2 wherein W, Q. n, R3. Ry. R5 are as defined in claim 1 and Z is'é
3 protecting group for the amide-group.

1 7. Pharmaceutical éomposition Qherein the active principle is a
2 compound of formula {(I) according to Claim 1 6r mixtures thereof in
3 combination with the suitable pharmaceutical acceptable excipients.

1 8. Pharmaceutical composition according to Claim 7 for use in the
2 inhibition of the 5aR-I and/or 5aR-II iso-emzymes.

1 9. Pharmaceutical compoéition according to claims 7 and 8 in the form
2 suitable for topic use.

1 10. Use of a compouﬁd of formula (I} according to Claim 1 as a
2 medicament. |

1 11. Use of a compound of formula (I) according to Claim 1 for the

2 preparation of a pharmaceﬁtical composition for the treatment of aéne;
3 Dbaldness, prostatic cancer and prostatic hypertrophy in men and
‘4 hirsutism in women.

1 .12. Method for the tfeatment 6f pathologies related to S5a-reductase
2 enzymes by administration to the patient of a pharmaceutically active
3 amount of a pﬁarmaceutical composition according to Claims 7.

1 13: Method for treatment of acne, baldness, prostatic cancer and
2 prosfatic.hypertrophy in men and hirsutism in women, by administration

This Sheet Has Been Reri




of the corrpd?f?%’f%‘." Tgmmﬂmﬂmﬂu“m“laconpom tions can ther FFUFE (8552

in“the solid form (dra creams, Oi Nt gEOLS) el i guted
form (sol utions, suspensiorfs, tentll ston%) and;gan possi b yHtgosmEETnHA&GBEENE
stabilizers, conservatives, hurrect ants,. emulsifier, buffers ®EPSACED

used for equilibrating the osnotic pressure which are cb-ﬁmﬂ-l-y—crsed—r'n—

the art. VI S/ 291PHarmaceutically active am i i td
PCT/ EP97/ 00552 Y ount of 2 pharmaceutical composition
t he. admi ni st ré#t iaenordinigheo dlapmsiryds i s performed accordi ng to the
nodal'ities and quantities observed for the known agents used for the
sane purposes and taking into consideration the age and condi ti ons of
the patients. - 14 - - Clains

1. Benzo[c]-quinolizine conpounds of fornula (1)
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[err] WO9729107 yherein:  Rlerr], Rerr], Rerr], PCYBPI7o0ss2

Rlerr], sanme or different, are chosen in the group consisting of: H, » =
Clerr]alkyl, Clerr]al kenyl, Clerr]alkinyl, cyclopropane, 5 cycl obut ane,

cycl opent ane, cycl ohexane, cycl oheptane, ¥\cl ooct.ane, nor bor nane,
canphane, adanant ane, phenyk‘ nagatyl, saturated or aromatic

het erocycl e contai ning one g dfor@ N atons, hal ogen, CN, -azide, NRR

([ err]al kyl am no, aryl am no,\C¢/r] al kyl oxy, aryl oxy, COOR, CONRR

ergnt, are chosen in.the group 10 consisting

Qpane Zeh| Qbut ane, cycl opent ane,
C oct ane, nor bornane, canphane,

, sat urated or aronmatic heterocycle
cont ai ning one or nore N atryIC[err]aI kyl ; Rlerr] is chosen in
the group consisting of: H S=s#r

]al kyl, COOR, CN, 15 phenyl, naphtyl,
saturated or aromatic heterocy =

wherein R and R, sane orgdi
of: H. (err]alkyl, cycl®
cycl ohexane, cycl ohept ane,
adamant ane, phenyl, napht

e contai ning one or= nore N at ons;
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‘X is chosen in the group consisting of: O C(=O R COOR NJerr], CONR R
wherein R and R are as above defi ned; Qis chesen in-ihe group’
consisting of: sinple bond, Cerr]alkyl, Cerr] 20 [err]alkenyl,

Clerr]al kinyl, cycl opropane, cyclobutane,2 ctycl opent ane,.

- 15 - cycl ohexane, cycl oheptane, cycl ooctane, norbornane, canphane,
adamant ane, CO CONR, NR, wherein R is as above defined;, -~ Wis chosen in
the group consg®f¥hg BFF1CH. skElr] &Hly| arylenn | ArKaRino, CFergfkylcarbonyl,
8al ki nyl, cycl opropane, cycPobutane, cycl opentane, cycl ohexane, 5
cycl ohept ane, &Fﬁg‘i‘ﬁ“ﬂhe, HOPFor (ine™ % an Shasfe <Y SAHRANt BFRerocycle wherein

trifluoromnethy]| err]al koxy, ecr]al.koxy-C err]al kyl,. .

aryl err] alsz%e ggluﬁfhéikﬁi: %Eﬁ?ﬁ?é% ai%{ﬂﬁ&ky?9gégéi%¥ﬁ%rﬁfix’ heterocycle, can

C[err]alkyIcarggngmeﬁxéparbonyl, hal ogen, CN, NRR , (err]al kyl am. no,
e

i ; I~
saturated or aromati c erocycle contarnlng one or nore N atons,

wherein the grQuURS. 2l f¥kgeAkEiMkea rhPwldkinyla 4CycCl opropane, cyclobutane,
cycl opent ane, - cycl ohexane, " cycl oheptane, cycl ooct ane, norbornane,

canphane, adanedd ag@ooiPhenyl means tBAPMHNK coSALPERIIRY Wnddr 2, €, 4 e, £,
het er ocycl e contai ning one or nore N g

and g can be simple or double bonds;

with thelproviso that Qhen b or £ are a double bond then the group Rg
is absent; and wiéh the proviso that the foliowing two compounds are
iO excluded: 4-carbonitrii;2,3-dihydro-(1H)-benzo(c]quinoiizin-3-one and
3,4—dihydro-l-phenyl-faH—benzo[c]quindlizin-3-one;
their pharmaceutiéally acceptable salts or esters, their process for
" preparation and their use aslinhibitors of steroid #alpha-reductases
(hereinafter indicated as 5alpha-redu¢tases).

15 Thé invention refers also to compounds of formula (4)

Ry
Rs
(WQ)g Rs
- N Et
() 3

wherein W, Q, n, Ry, Ry, R are as above defined and Z is a protecting
group fof the amide-group with the proviso that wh_en'R3 =Ry = Rg = -
(WQ), = Hlthan Z is not a grodp ethoxgqarbony;.
State of the art

.20 The enzyﬁe known as steroid Salﬁha-reductase is a system formed by

two iso-enzymes (type I and type II or SalphaR-I and SalphaR-II

respectively)) which converts testosterone into dihydrotestosterone,
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atons can be substitued by hal ogen, OR ~ phenyl, NRR, 'CN, COOR:-:
CONRR , Cerr]alkyl (wherein Rand R are as above defined).;.. 15 n-i8 an
i nt eger conprised between 1 and 4, t he synbol ----- means that the
correspondi ng bonds a, b, ¢, d e, f, " -agd-g can be sinple or double
bonds; with the proviso that when b or f are a double bond then the
group Rlerr] is absent; and with the proviso that the follow ng two
conpounds are tRé mestl|pmbedful findwngentdigculdfliagnin the body. :
4-carbonitril-2,3-di hydro-(IH- benzo[ c] qui nol i zi n- 3-one and
3, 4- di hydr o- | - fhertype faHso-enzype nBFelpjagui holis zwaindy @mresent inthigier and skin
phar maceutical |y acceptable salts or esters. 2. Benzo[c]-quinolizine
conpounds of nghgtﬁ &he| §Ypec &8r H99TgRETReC (ARIANER-3W wHer BRiRLY prejemcr in=the
saturated or aromatic heterocycle containing one or nore N at ons,

- 16 - xproghate tissye—agd i hsoMgle CRTUBSbNREIINR ERAeL BF naqtivitysis
above defined); ‘

essential in the fetal deveiopping process.for the differentiation of
the external séxual organs.
The production of dihydrotestésterone is associated with some
pathologies which are widel&_diffused as for example benign prostate
hypertrophy, prostate cancer, baldneés and acne in men and hirsutism
10 in women. More particulafly iso;enzyme I plays a role in tﬁe

pathologies regarding the skin while iso-enzyme-II is involved in
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W = - H, F Cl, Br, ] al koxy, 2,5-dimethyl heskyd=:. .o, e,
trifluoronethyl, 12, , , H. H ﬁ!]et hyl ) - phenyl 4- met hoxy- ;phenyl 4. 3 ¢« 5
err]al kyl, C err7] al kyt c'ar=bony1

fl uoro- phenyl ‘pheny , L
phenyl| car bonyl ; n = 1 and 2; RLens] - Rlerr], Rerr], R[err]
Rerr], Rerr] = H M, CN phenyl COOR, CONRR (V\/nerel n R and R

are as above defined). 10 3. Benzo[c] qui nol i zi ne conpounds accordi ng to
Claim1 of foreldsms  1,2,4,4a,5,6

hexahydr o- (11H) - benzo[ c] qui nd'?i Zi ne- 3- one; 8-chloro-1,2,4,4a,5,6 .
hexahydr o- ( 11HR- bRemzo <] quindliziaengoBpamds of formlld, 41)4a, 5, 6
hexahydr o- 8- net hyl - (I | H) - benzo[ ¢c] qui nol i zi ne- 3- one; 1,2,4,4a,5,6
hexahydr o- 4- et hyl - (11H) - benzo[ c] qui nol i zi ne-3-one; 15 1,2,4,4a,5,6
hexahydro- | -nmet hyl - (1 1H) - benzo[c]ﬁw nol | 2 3-one; 1,2,5,6
tetrahydro- (I 1H) - benzo[ c] qui nol i Z| he- 3- (Qvg)chl or o- 1 2 5,6
tetrahydro- (1 1H) - benzo[c] g fethyl -1,2,5,6

t et rahydro- (I 1H) - benzo[ c] qul®n 4- methylli)Z 5,6
t.etrahydro- (I 1H) - benzo[ c] qui no{' 20 1-methyl-1,2,4,6

tetrahydro-(I1H)-benzo[ c] qui ng 4,4a,5,6

t et rahydro- (1l 1H) - benzo[ c] querjl | Rq
5, 6-di hydro- (I 1H) - benzo][ c] qU| nol i ki ﬁgS one 8-chloro-4,4a,5,6
tetrahydro- (| 1H) - benzo[ c] qui' nol i ﬂme 3Rae; _

wherein:

R R Ry, Ry, Rg, same or different, are chosen in the group

1 2 |
consisting of: H, cl_aalkyl, Cz_aalkenyl, C2_8alkinyl, cyclopropane,
5 cyclobutane, c¢yclopentane, cyclohexane, cycloheptane, cyclooctane,
norbornane, cgnphahe, ﬁdaﬁantane, phényl, naphtyl, saturated or
aromatic hete;ocycle containing one or more N atoms, halogen, CN,
azide, NRR’, Cl_aalkylamino,_arylamino, Cl_aalkyloxy, aryloxy,'cdon,
CONRR’ wherein R and R’, same or different, are chosen in the group
10 conéisting'of: H, cl_aaikyl, cyclopropane, cyclobutane, cyclopentane,
cyclohexane, cyclocheptane, cyclooctane, norbornane, canphane,
.adamantane, phenyl, naphtyl, saturated or aromatic'heterocycle
containing one or m@re N atoms, arylcl_aalkyl}
Ry is chosen in the group consisting of: H, Cl_ealkyl, COOR, CN,
15 . phenyl, naphtyl; saturated or aromatic'heterocycle containing one or
‘more N atéms;
X is chosen in the group cénsistiﬁg of: 0, C(=0)R, COOR, NO,, CONR'R
wﬁerein R and R’ are as above defined;
Q is chosen in the group consisting of: simple bond, Cl_aalkyl, C,.

20 8alkenyi, Cz_aalkinyl, cyclopropaﬁe, cyclobutane, cyclopentane,
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8- chI or o- 1- net hyl - - (1 1H) - benzol[ c] qui nol | i ne 3- one, .« 25
8-nethyl-4,4a,5,6 t{ SE glmym Ei' enzo[ c] qui nol i zi ne- 3-oneg; .~ - 1T
4-nethyl -4,4a,5,6 t re enzo[c] qU| nol.i zi ne- 3-one (tis)" anb‘
(trans); : -17-
8-chloro-4-methyl-1,2,5,6 tetrahydro (IIH) benzo[c]qw nol i zi ne- 3- one;

4,8-di nethyl -1, 2, 5, 6 tetrahydro (11H) -benzo[c] quinoli zi ne- 3-one;

4, 8- di met hyl - 4ctal Shekkanet, r ady;qiphe(:tirke,- beypaniajtguienoliczibeen3anone c(aﬁi:ﬁéne,
and (trans); 5

8- chl or 0- 4- net hgdmaptare. 5C6r tCONR a WRd rwhefrkit)R- be rmo hodweudebinedi ne- 3- one

(cis) and (trans). 4. Process for the preparation of
corrpounds accowdsrq-lgh?%ancp.alqhelgroup ‘consisting of: Whefgpigalkyl, C,_galkenyl, C,the
am de- group of a corrpound of formula (2

[err] gd lkinyl, cyclopropane, cyc obu%§5e, cyclopentaneguyycgobpgnquted
u Zto i.ve the conpound 3
Wth a prOteCtlnglghe J%ne, cyclooctane, orbornan canphane, adamantane,

trifluoromethyl, Cl_ealkoxy, Cl_aalkoxy-cl_ealkyl, arylcl_ealkyl,
phenyl, naphtyl aryloxy, arylamino, Cl_aalkylcarbonylh arylcafbonyl,
halogen, CN, NRR’, Cl_aalkylamino, saturated or aromatic hetérocycle
.containing one or more N atoms, wherein the groups alk?l, alkenyl,
10 alkihyl, cyclopropane, cyclobutane, cyclopentane, cyclohexane,
cyclpheptane, cYclooqtane, norbornane, canphane, adamantane, phenyl,
naphtyl, saturated or é;omatic heterocycle containing one or more N
atoms can be substitued by halogen, OR, phenyl, NRR’, CN, éOQR,
CONRR' , C1 8alkyl (whereln R and R’ are as above defined);
1§ n is an integer comprised between 1 and 4;
ghe symbol ----- meané that the corresponding bonds a, b, ¢, d e, £,
and g can be simple or double bonds;
with the proviso that when b or £ are a double bond then the group Rg
is absent; and with the proviso that the folléwing two compouﬁds are
20 egcludéd | from thg Claim: 4-ca:bonitril-2,3-dihydro-(1H)-'
benzo [clquinolizin-3-cne and-_ 3,4-dihydro-l;phenyl-4aH—
benzo[c]quinolizin—é—one;
their pharmaceuticaliy.aCCeptaBle salts or esters.
2. Benzo[c]-quinolizine.cémpounds of formula (I) according te Claim 1
25 wherein
Rs = H,_saturated or aromatic heterocycie containing one or more N

atoms;
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and tornpountk (4)

i

reacted with a S|Iylether (6) - 16 Ferr] (6)
- 18 - - © prepared "in situ" by reacting a vinyl-ketone (5)
X = 0
£-3
Q = simple bond, CO, CONR, NR (wherein R is as above defined);

W =H, F, Cl, Br, Me, t-butyl, Cl_aalkoxy, 2,5-dimethylhexyl,
trifluorémethyl, 2,5;(diftrif1uorome:hyl)-pﬁenyl, 4-methoxy-phenyl, 4-
5 ‘fluoro-phenyl, ' phenyl, 'phenyl-ci_salkyl, C, .galkylcarbonyl,
phenylcarbonyl; |
n=1and 2;
o

R;, Ry, R s+ Rg = H, Me, CN, phenyl, COOR, CONRR' (wherein R

3+ Rg
and R’ are as above defined) .

10 3. Benzolc]-quinolizine compounds according to Claim 1 of formula
1,2,4,4a,5,6 hexahydro-(liH)-benzo[C]quinolizine-3-one;
8-chloro-1,2,4,4a,5,6 hexahydro- (11H) -benzo{clquinolizine-3-one;
1,2,4,4a,5,6 hexahydro-8-methyl-(11H) -benzo[c]quinolizine-3-one;

.1,2,4{4a,5,6 hexahydro-4-methyl- (11H) -benzo [c]quinolizine-3-one;

15 1,2,4,4a;5,6 hexahydro-l-methyl;(llH)-benzoic]quinolizine-3—one;
1,2,5,6 tetrahYdro-(llH)-benzo[c]quinolizine-3—one;
8-chloro-1,2,5,6 tetrahydro-(llH)fbenzo[c]quinolizine-3-one;
8-methyl-1,2,5,6 tetrahydro- (11H)-benzo [c]quinolizine-3-one;
4-methyl-1,2,5,6 tetrahydro-(11H)-benzo[clquinolizine-3-one;

20 l-me;hylFl,2,4,6 tetrah?drof(llH)-behzo[c]quinolizine¥3-one;
4,4a,5,6 tetrahydfo-(llH)-benzo[c]quinolizine-3-on§;

5, 6-dihydro- (11H) -benzo [c] quinolizine-3-one;
8-chloro-4,4a,5,6 tetrahydro-(11lH)-benzo[clquinolizine-3-one;
8-chloro-1-methyi-4,4a,5,6—tetrahydro-(llH)-bénzo[c]quinolizine-3-one;

25 B-ﬁethy1-4,4a,5,é'tetréhydro-(llH)-benzo[c]qginolizine-3-one;.

4-methyl-4,4a,5,6 tetrahydro-(llH)-benio[c]quinolizine-3-one (cis) and

‘(trans) ;
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"[. - - (whereitr.Ri%grr]

err|
Rlerr], Rerr] arHlM}@!{ﬂw wlumd) vmth a silylating agent .as- "'
Jtrimet hyI silyltri ni ¢ anhydride (TMSOTf) and'dre ** *¢
finally hydrolized, for exanple w th sodi am Rydrogencarbonate, to give
5 the final corrpound of formula (1) wherein X = QO 5.
Process according to claim4 wherein the possible introduction of
t he doubl e borfdshiaropbgiethplriaZ of. 6htetraprdfcorl HEY -bynacdataiionl fine-3-one;
di chl or odi ci anoqui none (DDQ®w th the corresponding silylenol ethers or
by oxi dation W FfF’ﬂ'&F’éX@s’N%e‘ir + 6 Jeqbrabydner (33 -Renagl al adnebigiaeritone;
10 obtained as ¢l ai mred above and the possible transformation of the group
X i's performed 9|%f‘mteﬁ]@’]c6r?ae'§p6n'?ﬁtﬁ©h’@f‘78rf’rw reanzs (S iretizdng rigone (cis)

car bonyl ati on | N Q@ presence of pal | adi um di acet at e,
tri phenyl phospAFnE*8R% ‘t he suitabl e nucl eophilic reagent.

6. ConT“3un9 %tchféggnluﬂ%thyffil4a,5,6-tetrahydro—(llH)LgéJJo[c]quinoliiine-3-one

{(cis) and (trans).
4. Process for the preparation of compounds according to _ Claim 1
wherein: -

the amide-group of a compound of formula (2)

(Wmn‘@ﬁl -
(2)

10 1is protected with a protectlng group Z to give the compound (3)

R4 '
| Ry : |
I -

the above said compound (3) is reduced to compouhd (4), for example

with sodium borohydride in ethanol (pH3)

(Wcln@(ia

and compound {4) is reacted with a silylether (6)

Ry
R . . o
™SO _ - . REPLACEMENT "SHEET
Re | e
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15 wherein W Q ,
\ Eiium Ifﬁ“l g group for the ani de-groug with'the™
ﬁproviso t hat mh - Rlerr] = RerrJ~= (Vﬁ»[err]

Is a

Rlerr] are as defined i.n" clalnll"and

Hthan Z is not a group ethoxycarbonyl - 18 -
7. Pharmaceutical conposition wherein the active principle is
conpound of formula (1) [err] . wherein: : Rerr],

- 19 -

Rlerr], R erpfkepamRfetit sitW byrieactimre wimydikdtenents) are chosen in the

group 5 consisting of: H®(err]alkyl, Cerr]al kenyl, Clerr]alkinyl,

cycl opr opane,

cycl ooct ane,

10

IS wherein W, Q, n, R

- cycl obutane, cycl opent aneR,cycl ohexane, cycl ohept ane,
) R
7
(5) R;
(wherein_Rl, R,: Rg are as above defined) with a silylating agent as
trimethylsilyltrifluorometansulphonic anhydride (TMSOTf) and are
finally hydrolized, for example with sodium hydrogencarbonate, to give
the final compound of formula (I) wherein X = O.
5. Process according to claim 4 wherein the possible introduction of
the double _bonds in position a or b is performed by reaction of
dichlorodicianoquinone (DDQ) with the corresponding silylenolethers or
by oxidation with quicksilver acetate of the saturated compound
obtained as claimed above and the possible transformation of the group

X 1is performed via the corresponding encltriflates and following

.carbonylation in | the presence of palladium = diacetate,

triphenylphosphine and the suitable nucleophilic reagent.

6. Compound of formula (4)

4y : : . .

R R, are as defined in claim 1 and 2 is a

3l 4'

protecting group for the amide-group with the provise that when Ry =

Ry, = RS =.(WQ)n = H than 2 is not a group ethoxycarbonyl

REPLACEMENT SHLLI ¢:
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phenyl, naphtyl , saturated-or _f‘u

“norbor nane, canp :
‘aromatic heteroc IH be or nore N atons, hal ogen.,. CN"-n
.azide, NRR, (er | am no, C[err]alkyloxy, aryl oxy, COOR

10 CONRR wherein R and R_ sane or differients are chosen in the group
consisting of: H ({err]al kyl, cycl opropane, cyclobutane, cycl opentane,
cycl ohexane, cycl oheptane, cycl ooctane, norbornane, canphane,

adamant ane, phenyPhamagsitical sgaenpost eibnor whereimt itbe heteivecyptimciple is a

containing one or nore N atofis aryl(err]alkyl; 15 Rerr] is chosen in
t he group consF¥PPYR{ X fH“méFeﬂF{alkyl COOR, CN, phenyl , naphtyl,
saturated or aromatic heterocycle contalnlng one or nore N at ons;

X is chosen in the group consisting Si COOR, NdJerr], CONR R
wherein R and R are as above definedy hay?gyin t he group
r]al kenyl ,

consi sting of: sinple bond, (

d err]al ki nyl, cyclopropane S AF | opent ane, (I)
cycl ohexane, cycl ohept ane, cyclooc nqrbornane, canphane,
adamant ane, CO, CONR, NR wherein R » defi ned,;
- 20 - ' X=d Ry
| o Rs
wherein: RZ R3
R,, Ry, R3' R, R4, same or different, are chosen in the group

5 consisting of: H, Cl,aalkyl, Cz_aalkenyl, CZ_Salkinyl, cyclopropane,
cyclobutane, cyclopentane, .cyclohexane, cycloheptane, cyclooctane,
norbornane, canphane, adamant_ane, phenyl, naphtyl, saturated c.:r
aromatic hetero;:ycle containing one or more N atoms, halogen, CN,
azide, NRR', Cl_aalkylamino, arylaminc-:., Cl_aalkyloxy, aryloxy, COQR,

10 CONRR’ wherein R énd R’, same or different, are chosen in the group
consisting of: H, Cl_ealkyl, ‘cyclopropane, cyclobutane, cyclopentane,
cyc¢lohexane, cycloheptane, cyclooctane, norbornané, canphane,
adamantane, phenyl, naphtyl, séturated or aromatic héterocycle
containing one or more N atoms ar’ylcl_salkyl;

5 Rg is chosen in the group consisting of: H, cl_aalkyl, COOR, CN,
.phenyl, naphtyl, saturated or aromatic heteroccycle containing one or
moré N atofns;

X is chosen in the group consisting of: 0, C(=0)R, .COOR, NO,, CONR'R
wherein R and R’ are as above defined;

20 Q is chosen in the group consisting of: simple bond, Cl_ealkyl, C,.
8alkenyl,_ Cz_ealkinyl, cyclopropane,. cyclobutane, cyclopentane,
cyclohexane, cycl_oh'eptane; cyclooctane, norbornane, canphane,

adamantane, CO, CONR, NR, wherein R is as above defined;
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“Wi's chosen in t ng of: H derr]alkyl, C[err]at keny_l-,
Cerr] [err %ﬂm !ﬂ E topane cycl obut ane, cycl opentane; - :
.cycl ohexane, yclooctane norbornane canphane,

‘adanmant ane, trifluoronet hyI - err] apkoxy,

Clerr] al koxy-C[ err]al kyl, aryl C[ err]al kyl, 5 phenyl, naphtyl, aryl oxy,
arylam no, ([err]alkyl carbonyl, aryl carbonyl, hal ogen, CN, NRR ,

C err]al kyl am no, saturated or aromatic heterocycle cont ai ni ng one or

nore N at ons winersetchodeheis)th@psroap kadnsisdiagnyt:, 5, ¢ gai«yuylc s;aedngm ane,
cycl obutane, cyclopentane, cycl ohexane, cycl ]‘nept ane, cycl ooct an

nor bor nane, cagphcimel,adanbopomnephepylobuthhenapghtybpertainer, abgdla[exane,
aromati c heterocycle containing one or nore N atons can be substitued
by hal ogen, ORclofispsghe. NRRYclooChine COBRrbornar@UNRRAnpIGrer. 1 | allkydntane,
(wherein R and R__are as above defined); nis an integer conprised

bet ween 1 and 'ZFlflmrct“ﬁéhlélynb(ﬂl salkOxYnea%seFmeYtﬁg.geHHﬂesp@mmlmsbmyds a,
b, ¢, d e, 5 and g.can be sinple or doubl e bonds; wi th the proviso

that when b orpkfenXF'e PR @TBENY tﬁ’@ﬂ'at“h%P'gquﬁWé‘?ﬁerYl rEYiaIsReRYL,
her BTl AR L SRt SRRt £ bl B eSS
8. . Phar maceut i gcﬁ!!ta?r?ﬂgo%lny %9 Qfgzge rl\gl Q:%mgowl%reln Zhg Oérouu%%\ Iat.?kt he alkenyl,
alkinyl, cyclopropane, cyclobutane, - cyclopentane, cyclohexane,
cycloheptane, cycloo;tane, norbornane, canphane, adamantane, phenyl,
10 naphtyl, saturﬁted or aromatic heterocycle containing one or mére'N
atoms can be substitued by halogen, OR, phenyl, NRR’, CN, COOR,
CONRR’, C;_galkyl (wherein R and R’ are as above defined);
n is an integei comprised between 1_and 4; |

the symbol ----- means that the corresponding bonds a, b, ¢, 4 e, £,

15 and g can be simple or double bonds;
with the proviso that when b 6: f are a doﬁble bond then the group R
is absent;
their pharmaceutically acceptable salts or esters
or mixturesthereof in combination with the suitable pharmaéeuficél
20 acceptable excipients.
8. Pharmaceutical composition according,;o Claim 7 for use in the
inhibition of the SalphaR-I aﬁd/or 5alphaR-II iso-emzymes.
9. Pharmaceutical composition according to claims 7 and 8 in the form_
suitable for topic use. | |
25 10. Use of a compound of formula -{I) according to Claim 7 as a
mediéament.

11. Use of a compound of formula (I) according to Claim 7 for the
REPLACEMENF ShifT
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&N c en
’i nhi bi tion of 't : or 5al phaR-1l iso-enmeymes. =~ 9.°..°
‘Phar maceut i cal gﬁﬂﬂgﬂmﬁumﬁﬂﬁ ding to clains 7 and 8 in the form, *
Suitable for to M2 Ds . Use of a conpound of fornula (I)
according to Cdaim7 as a medi canent .21 - 11. Use of a conpound of
formula (1) according to Caim?7 for the
- 21 - preparation of a pharmaceutical conposition far the treatnent
of acne, bal dness, prostatic cancer and prostatic hypertrophy in nen
and hi r sutdreparatrigemdna pharmi@eutitdihodmpasitidre for adenerratmensf of acne,
pat hol ogies related to 5al pha- - 5 reductase enzynmes by adm nistration to
t he patient ofpaddness.pRroRERidGt | BaFeYy aed | proghrsint hypexkrphll nmbe emeh c and
~conposition caccording to Clainms 7. 13. Method for treatnent of
acne, bal dnes$iTFrYSEatt ¥oR&Mcer and prostatic hypertrophy in nmen and
hirsutismin wqnen 8%/461 mnistration 10 of har naceutical ly actiyve

c

anount of a pH&I"nﬁ@é Pr C%O%ﬁqaf:lb?fxt of %alphologles related " to 5alpha--

5 reductase enzymes by administration to the patient of a

KA
{

pharmaceutically active amount of a pharmaceutical composition

according to Claims 7.

13. Method for treatment of acne, baldness, prostatic cancer and

prostatic hypertrophy in men and hirsutism in women, by. administration
10 of a pharmaceutically active amount of a pharmaceutical compésitit_:n

according to Claims 7.
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