1" #$%e3eV/ V(() T+n, T/ 6/ T/ {2 ~ APR 200Z 1 Benzo[c] qui nolizine derivatives
and their use as Sa-reductases inhibitors. The present invention refers to
fully and partl ally saturated benzo[c]-quinolizine derivatives of general
formula (1) their pharmaceutically acceptable salts or est@rishPR rﬁ@esses
for their preparation and conposttion for pharmaceutical and s agricul tural
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benzo[ c] qui noli"zi ne derivatives general tormu
C *16616Fhe(presert thvenfion wbfereito full?Zana pertaliyosdtuate® ben%ﬁ]@mcﬁ%mé?e
same or different, are chosen i.n the group consisting

C2. 8al kdﬁwqtn@ o4 gsneral f@rmwiaa(lk;ﬁhelraplyar)nac@uacaluycaceepwmgmms aN

SonRe | CRleep PRAERSEn 1 B el P o st R e

gr oup. co ) cycloalkyl, aryl, heterocycle,
aryl %L‘éﬁgm}gl Bgeﬁg}wl S cﬁgbéw in the group consisting of: H) Cl1_8al kyl,

Cl_8al ky|Fald lof aryl, heterocycle, Cl_8alkyl-heterocycle;

C, . al kyl - het'erocycl e-ri bose- phosphate X is chosen in the group consisting

of : O C{lhe) RreggmiRinvantioncrriers: ighdesizeldiquinglizine aderivativesowé generséd; Q

i's chosegﬂ hgﬁ group consisting of: sinple bond, Cl1 8al kyl, C2. 8al kenyl,
zs O %w ) cycloal kyl) £O, NR wherein Ris as above defi ned;

W| s chosen in the group consif | kyl, C2_8 al kenyl,
[ , @mﬁoxy C,$ al l,
€1 _8al kyl car bonyl , mmﬂ m
CN, NRR ,

C2_8al kynyl) cycl oal kyl
C1_8al kyI a

aryl €2_8al kyl , aryl) arikkeQxylza
aryl carboxyl, aryl car boxyanfte
al kenyl , al kynyl, cycl oéﬂ“l@?fl
NS an integer conprised between 1

. heterocycl e wherein.the 30 'Sr
aryl, heterocycle) can t;(e NS : r{i

and 4, 2 4 APR 20p2 z d syrbol Y--- ns that the corr ds
a, b, ¢, de, f, g hand i ca tﬁ sinple or a dqyble bondﬁtlﬂ‘m“nmmmﬂmmw
provi so that when b or f are eRgoublﬁgbond then the group R5 is abHRP
their phaﬂv’l'r\%i'@éutl cally acceptable salts or esters, their process of
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and type | -1 and 5a réspectivel ich converts testosterone

into di hyamde.eblﬁﬁ'x @nsaibylamn@.hemmtnqg&ﬁa¥Mo>@n@:ryigrm COQRBI BONBR' the

bod 5aR- t | Ki
whi e thect g%ﬂfwhe-:ré@ AR 630K o SEcoMa Pr SRBFRL BN ol EqrRitIg o
t I Fe S {. { t I th
fetszredg\r/lgfl (l’)—gpl’ﬁg kgﬂg'?ess Le dlrfof% g‘glntbfyz;teé:grl]k%’f yt IhZ 2>S<tsgpn:a? seQuaI ©

orgﬁnfo TRg lﬁbdﬁemnnnheagrdupwmmff sémgoetdﬂpﬁe,salhylalﬁe;g%ikwaeﬂ. COGQRWCEN, sone
t t at

hypert ?8;85) BB Cong U} herOREls Cr s °P§°'ﬁe!ﬂ’°§>r¢dal"§$@fﬁtgsm n
\rMe)ggpdl ng ﬁp%éé%réﬁv\ﬁ 1}% PE%’%@%tlbppbgyléh\%{_@e)ﬁ :d:'l' proé{m?% pat hoI ogi es.

I n the regpereiREAIR M 4 abdiecdsfmiednal searchers have tried to'isolate
new conpounds ao capable of inhibiting ‘the 5a-reductase enc(};rre in order to

t rfaat t helc.hisoohosen in fthe mwgme@&s@ggeeﬁ simple bﬂn‘f])ogsaajk)é‘; e@lkﬁgylé C.

| 5a- ,
ond’ a0 skivcoyeAte, G CONR NG WHBIAIR i, a8 BbGYS 95?198&953 bed [ae0
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exanpl e f Jdgifveromeayl, @, LalkengcEss bIkokp<C ket mantiCofalkydniagyl,
prostate E%‘??mph'y In E@?OB % ??EP-%Ql 582 éP%l ?83% EP-532 190

and EP- 53&arflésy,benzarylaminbj ne- & galkglcasb@ulr edL@wk}?éb@mML bi t ar)écenb@xyl,

reported while WO 94]21614 describ bst ed, 3- nant hri di none
deri vat i vesylparaoxyamide,shatagar q:tgn‘?\?Rﬁ” 81_@ ky‘amlno erocycle wherein the

a0 groups alkyl, alkenyl, alkynyl, cycloalkyl, aryl, heterocycle, can be substitued; n

is an integer comprised between 1 and 4;



2 4 APR TOpy 2a Journal of the Chem cal Society) Perkin Transaction 1, vo
3, '1979 pages 584 590) describes i.a. a benzo[c]quinolizine (see conmpound
8), without indicating . any use thereof. It is therefore evidené tgF

| nportance of devel oppi ng new conmpounds capable of inhibiting th %1 R 202
t he 5a-reductase enzyne and in partigular capabl e of acting selectively on
5aR-1 i so-enzyne which) as said, is responsible, of widely diffused

pat hol ogi es havi ng an hi gh i npact as bal dness in nen and hirsutismin

for the (PR BN =5F Repis 105 BNt MBS A B B8 &0l ST T

parti cul ajanf B& 4 kémplecot B dbuble B6RE; wit,hbﬁle_dg%iﬁso %thcbcﬁ@f%rrea@d

prostatic hypertrophy in nen and hirsutismin wonen. eover it was al so
f ound, ardbuble bendtlemthe gtgupcR; isfabidentpr esent i nvention, that the conpound

oo O TR heE ek Mty adamieb S Sl e o s
condi tjl ONgig tﬂéﬁ ‘&?ﬁgmﬁgﬁﬁﬁfﬁﬂégﬁﬁﬁ?@%ﬁ ent invention can be used as

phyt o- phar maceut s inagric to improve the
mrphoger&gl@gbm%_ggvel oprment of commercially useful plants or as

her bi ci de_lghﬁ(?apa e Mi bi titar;g'tﬂ;[ r& gp?vgth O[(hi nf e:;hé]gg 01pI ;ﬁrés. Trge
conpoundsl hearenzynee ase starottl iSw-egfictase (hetein sndic fasr ba-

regul ati n% t he Bant r th fn rticular those which are distributed on
the seeds QH_@&E@E the sg(ﬁ%w orhed Byco tseranayses yes il pncotypst I @iedaRdent i on
sar educt - SAFGTIESEe R Ih BT BRI BB BS sy BEsBoERhe. "5, o
bot h johe theonRE YRferiulSEidtoglA' citdifatind # TREt bédy. ! TRe Rgbaql H-g8zyRd! at ed
by the s enzynme or for agricOltural usés as plant” growh regul ators or

her bi ci deSaRFhds prainlycpressot in ivergand skimewhite éhe itype Hdse-egaymea(5¢RAHul a .

. R~ 1 o~ ,:. h ) nio~ga~~~ab-~.fa,.. dR (l)ih

wher ei t'ﬁemélmépr%).mﬂ% '}%@ pregtatezissya angsin fae, mgle SEXYR OFYARRIPRG dts-
synbol ; : fil Ad; I (e ' ] gr oup
Sl "Bal eyt SERBT IS SRREER I 16 ey R AoBEIre plotB B 150RE piBHatR of e 2L
al kyl radegtetrsal asexuel crgan®l Thensroduttion &f dihpBRtesidetsianet isyassaviated.)

i sopropyl ) butyl, pentyl, hexyl, hept¥l,.octy , ethylene) propene, butene,
i sobukseneWitheMma pabolqgionwhich ate witely diffused\gs for exampie benian prastatecat ed:

vl ooct andoerBphyy mib@aR RHREACRAkRERs FHE S W Tiney ShAFRAMGh 15 e
phenyl,  bivphAsst IM&ecpartiotiany iso-enzyme | plays a role in the pathologies regarding
the skin while iso-enzyme-ll is involved in prostate pathologies. In the recent
years a lot of international searchers have tried to isolate new compounds
20 capable of inhibiting the 5a-reductase enzyme in order to treat the above said
pathologies, especially, if possible, acting selectively on only one of the two iso-
enzymes. Inhibitors of 5a-reductase, and also of the iso-enzymes 5aR-| and
5aR-ll were already described [s'ee for examplé J.Med.Chem. 36, 4313-15
(1993), J.Med.Chem. 37, 3871-74 (1994)," J.Med.Chem. 40, 1112 (1997)
25 J.Med.Chem. 40, 3466 (1997)]; for example finasteride was used with success
in the treatment of benign prostate hypertrophy.
In EP-703 221, EP-591 582, EP-591 583, EP-532 190 and EP-531 026
benzoquinoline-3-ones as 5a-reductase inhibitors are reported while WO
04/21614 describes substituted 3-phenanthridinone derivatives having the

same action.



2 ~ A~~ 4 Heterocycle neans in particular: saturated or aromatic

het erocycl es contai ning one or nore N atons) nore particularly: pyridine

i m dazol e, pyrrole, indole, triazoles, pyrrolidine, pyperidinep %ﬁ?te
nmeans the anion of nono-, di- or trlphosphorlc acid s Fblogen neans
fluorine) chlorine, brom ne, iodinegalThe substituents of the above said
group Ware preferably: halogen) OR phenyl, NRR ) CN, COOR, CONRR

Cl_8al kyl (wherein R and R are as above defined). In particular) according

to the pr f i wher ei n:
R L BB of e O aSBaN bkin R badidn 1 TR e 884 e

or a gro$90Cdesatitigs i.bebebenzoftiquindlinine- (seesgimpound 8), mltmlﬁl%tmml e
bond, CO CONR, NR (mhereln R is as above defined) W=H, F, C, is Br, M,
t- buty|)aoy®mb6ﬁﬁjp 2, 5-di met hyl hexyl, trifluoronethyl,

2 A B i SRl R S )

R4, RB = dﬁyln%ﬁlng\ihem%'of tREFR)- Me Sp@@ﬁ@'dhcﬂn gdla?rc% 4812 gf above

defined). "Anong the ph arnaceutlca |y acce e esters an sal s accordi ng

to the praetingtselevtively om Suifsl fsok-énayme wivdch bes said| Isoresponbittes csthiviatelyle,

sul phate, citrate, form ate, phosphate. , Pref erred conpounds, according to

t he presdafifuses patholngies bavingzmhigh, im0t &5 haldmwgsednToan dsgebissitisng in 1
benzo[vﬁlrgw nol i zi n- 3-one; as

8-chloro 4a, 5, 6, 6a, 7, 8, 9, 10, 10a- dodecahydr o- (1H) - benzo[ c] qui nol i zi n- 3

one;

2,3,4,4a,5,6,6a,7,8,9, 10, 10a- dodecahydr o- 8- et hyl - (1H) - benzo[ c] qui nol i zi n- 3

one; 2,3,4,4a,5,6,6a,7,8,9, 10, 10a-dodecahydr o- 4- net hyl - (

1H) - benzo[ c] qui nofi zi n-3 30 one;

2,3,4,4a,5,6,6a,7,8,9, 10, 10a- dodecahydr o- 1- net hyl - (1H) - benzo[ c] qui nol i zin-3

one; 2 4 APR 21110z 2,3,5,6,6a,7,8,9,10,1

Oa- decahydr o- ( 1H) - benzo[ c] qui noti zi n- 3- one;

8-chloro-2,3,5,6, 6a,7,8,9, 10, 10a- decahydro- (1 H)-benzo[ c] qui nol i zi n- 3- one;

2,3,5,6,6a,7,8,9,10,1 Oa-decahydro-8-nethy|-(1FD-benzo[c]quinoIizin-3-one;

2,3,5,6,6a,7,8,9, 10 1 Ga-decahydro-4-nmethyl -1 H)-benzojc]quinolizin-3-one;

2,3,5,6,6a,7,8,9,'10,1 QCa- decahydro 1- met hyl - (1H) - benzo[ c] qui nol i zi n- 3- one;

(4aa 6aji,1

(aa)-3,4,5,6,6a,7,8,9, 10, 10a- decahydr o- (4aH) - benzo[ c] qui nol i -zin-3 one ;

(4aa, 6aji~, 10aa)-3,4,5, 6, 6a,7,8,9, 10, 10a- decahydr o- (4aN) - benzo[ c] qui nol i - zi

n-3 one ; SO

3,4,5,6,6a,7,8,9, 10, 10a- decahydr o- (4aH) - benzoj c] qui nofi zi n- 3- one;
8-chloro-3,4,5,6, 6a, 7,8,9, 10, 10a- decahydr o- (4aN) - benzo[ c] qui nol i zi n- 3-.0one;
3,4,5,6,6a,7,8,9, 10, 10a- decahydr o- 8- net hyl - (4aH) - benzo[ c] qui nol i zi n- 3- one;
3,4,5,6,6a,7,8,9,10,1 Oa-decahydro-4-nethyl - (4aH)-benzo[ c] qui nofi zi n- 3- one;
3,4,5,6,6a,7,8,9, 10, 10a- decahydr o- 1- net hyl - (4aH) - benzo[ c] qui nol i zi n- 3- one;
~.s 8-chloro-2,3,5,6,6a,7,8,9, 10, 10a- decahydro-4-nethyl - (1

FD- benzo[ c] qui nolizin-3 one; 2,3,5,6,6a,7,8,9,'10,1

Qa- decahydro- 4, 8-di net hyl - (1 H)-benzo[ c] qui noli zi n- 3- one;

8-chloro-2, 3,5, 6, 6a, 7, 8,9, 10, 10a- decahydro- 1-net hyl - (1
N)-benzo[c]quinolizin-3 one; 20
2,3,5,6,6a,7,8,9,'10, 10a- decahydro- 1, 4-di net hyl - (1H) - benzo[ c] qui nol i zi n- 3-0
ne; 8-chloro-3,4,5,6,6a,7,8,9,10,1

Qa- decahydr o- 4- et hyl - (4aH) - benzo[ c] qui nol i zi n 3-one;

3,4,5,6,6a,7,8,9, 10, 10a- decahydr o- 4, 8-di net hyl - (4aH) - benzo[ c] qui nol i zi n-3



one; zs

8-chloro-3,4,5,6,6a,7,8,9,"'10, | Ga-decahydro-' 1| -net hyl - (4aN) - benzoj c] qui nol i
zin 3-one; L APR 2002
3,4,5,6,6a,7,8,9, 10, 10a- decahydr o- 1, 8- di net hyl - (4aH) - benzo[ cz] qui no% 'zin-3
one; 2,3,5,6,6a,7,8,9,10,1 OGa-decahydro-5-nethyl-(1

H) - benzo[ c] qui nol i zi n- 3-one; so

8-chloro-2,3,5,6, 6a, 7,8,9, 10, 10a- decahydro-5-net hyl - (1

H) - benzole']eqeiomrtmamve:mtlonerefers &l & Banethdddot thd treatment of pathologies
Cadecahdlr % 8- di me I-lNébenzocqumonmSo 24APR~25
2,3, 5, 6, 681316 19 Sonra@iCiagse SAvimessand dn Rarkgylap for the treatment of acne,

H) benzo

> 3.5, 6. 629 GBS Ghiber pnc,prostat fYpRJIORY in men end hirsutism in

H) - benzolydrquhNMdrebleBitongs alsd fBufidba )
Qa- decahydr o- 5- matrhy| ?(4aH) :S'be?]ZO[g.]ﬁqw Rg Iﬁzl?na_’%@gér object of the present

8- chl or o-iByentieng that tha, @mpeyrid of formula (1) can inhibit stermd Sa-reductase

Oa- decahydr o- 5-net h I- 4 - benzo[ c] qui nol i zi n3-one;
3, 4, 5, 6, g&NZymesoin glany éhﬁrequeacqn Selaativgly- (awlgtebt’nezalamcgrpmmm. n- 3
one;

3,4, 5, 6, 68M} 3d0gE EB”d'dS'&%fh P SOmeowRdR. BREPANG LS the rspaTHITvERtieD: n- 3
one; 10 can be used as phyto-pharmaceuticals in a?rtculture permitting to improve. the
3,4,5,6,6a,7,8,9, 10, 10a- decahydro- 1, 5-di ne | - (4aHr benzd] c] qui nol i zi n-3
one; 8- cmormncm,e:mewssafwdevelognmtbf@@nureeamltyrnsefqulantsaohas h(atbna)des
benzo(c]qU|n

2.3,5, 6, 6¢PPA P(ﬁgﬁmgeg%yquq gf dnfesting; H!ﬂntsf 1 The compounds can .
g) Cﬁlegfg[g'r]egé\‘g@bgzds%@m %cuitgral ecaﬂo%;tlonslf%r @grmatmﬂ th(elplﬁ?t growth In

benzol c] qpamnieliaz tivosk which are distributed on the seeds and/or the plants to treat.
2,3,5, 6, 6a 7_8 9 10 10a decahydro 1,4,5-trinethyl- (1H) benzo[ c] qui nofi zin-3
one; § yeationo - 10a- decahydr o- 4, 5- di met hyl - ( 4aH}

) g el ek o Bbne e s
8- chl or 0- fadlickade BAzymB, BithdPsdieClvelpintespeact lof5eR il EmidBLRH dror both

benzol[ c] qui nofi zi n- 3= one;

3, 4,5, 6, 6they js®- enzmas),auwuhwmm trestreent ohﬁnmplaimaiay)esmng@eqlcpu the i zi n-

El) OBE@(Z)[ g]‘gﬂ?‘ﬁcﬂr for ﬁggé% 13! &geas gse %f‘a groﬁv?ﬁ regurfgtoré or herbicides.

8-chl oro- 3’{;% Jﬁ‘ &R go&r&né%lﬂﬁmﬁﬁq{ eG%é‘i‘?éH&Y’fdrfrﬁﬂa

H) - benzo[ c | zin-3 one; 2,

Ga- decahydro- 6, 8-di met hyl - (1 H) - benzo[ c] qui nol i zi n- 3- one;
2,3,5,6,6a,7,8,9, 10, 10adecaﬁdro4 G- et hyl - (1

N) - benzo[ c] qui nol i zi n- 3- one; 1Al d%

2,3,5,6,6a,7,8,9,10, 1a decahyeh o- [i; N 1H) - benzo[ c] qui nol i zi n-3-o0n
e; 3,4,5,6,6a,7, 8,9, 103 Q

OCa- degghydr o- 6- et hyl - (4a -de
8-chloro-3,4,5,6,6a,7,8, 9, f
Ca- decahydr o- 6- net hyl * 21 Ny
Qa- decahydr o- 6, 8- di netdy]l :
3,4,5,6,6a,78,9,610,1 Rs

Oa- decahydr o- 4, 6- di net hyl - (42H) - beR o[ c] qui nol i zi n- 3one;

3,4,5,6,6a,7,8,9, 10, 10a- decahydr o- 1, 6-di net hyl - (4al—|)(l)benzo[c] qui nol i zi n- 3

i nolizin-3-one;

gsnol i zin3-one; 3,4,5,6,6a,7,8,9,10) 1
Myi nol i zi n- 3one;

15 wherein the substituents R, R, Ry R, Rs Re X, 'Q, W, nand the symbol -
- are as above defined.
According to the presént invention with group C,,alkyl, C,, alkenyl and C,.

salkinyl are indicated linear or brahqhed alkyl radicals as for example: methyl,



io one; 8-chloro-2,3,5,6,6a,7,8,9, 10, 10a- decahydr o-4, 6-di net hyl - (1

H} benzo[ c] qui nol i zi n- 3-0ne; 2,3,5,6,6a,7,8,9,10,1

Qa- decahydro- 4, 6, 8-tri net hyl - (1 H) - benzol clqui nolizin-3 one; 2§ aApg 2002
8-chloro-2, 3,5, 6, 6a, 7, 8,9, 10, 10a- decahydr o- 1, 6- di net hyl - (1H}
benzo[c]qU|noI|Z|n 3-one; 2,3,5,6,6a,7,8,9, 10 1
Oa-decahydro-1,4,6-trinethyl-(lkb-beaao[c]quinoIizin-3 one;
8-chloro-3,4,5,6,6a,7,8,9, 10, CH decahydr o- 4, 6- di net hyl - (4aH) zo
benzo[ c] qui nol i zi n- 3-one; 3, 4 6,6a,7,8,9, 10,1

Ca- decahwtiy. prapys- tSOprlf@pylbeuMaHpnb'énlaexsd] hapt}tb,l oetyh-ethylene, propene,
8-chloro-3,4,5,6, decahydro- 1, 6-di net hyl - (4a
benzo[c]@ym,@q)twatgngngcety@)ne proplne url%/ne ecc. . yl-(4aH)
3.4.5,6, 4Gt ByGodlkylOaréleFiafbaied: oybibrophiB! heoidtibhe Desibsatahag! | 21 n-

3 on
2,3, 5 6, @clbh&xanéocm@tﬁanéywwo&téndlmmbbvdar(elldhnphaﬁe,[@dma}mdnezl n- 3-on

e; 8-chloro-2,3,5,6 7,8,9,10, 1 QGa-decahydro di met hyl - (1

benzokc] dNIth@rylgrmm:oated pbenyl, biphenyl and naphtyl.

2,3,5,6,6a,7,8,9,'10, 10a-decahydro-5, 6, 8-tri net hyl - (1H) - benzo[ c] qui nol i zi n-
3 one; 2 4 APR 2002 a

2,3,5,6,6a,7,8,9,10, 10a-decahydro-4,5,6-trinmethyl-(1

H) - benzo[ c] qui nol i zi n-30ne; . 2,3,5,6,6a,7,8,9) 10, (

Qa- decahydro-1,5,6-trimethyl -(1H)-benzo[c]quinolizin-3 one; s

3,4,5,6,6a,7,8,9, 10, 10a- decahydr o- 5, 6-di net hyl - (4aH) - benzo[ c] qui nol i zi n-3
one;

8-chloro-3,4,5,6, 6a, 7,8,9, 10, 10a- decahydr o- 5, 6- di net hyl - (4aH) benzo[ c] qui nol
i zi n- 3- one;

3,4,5,6,6a,7,8,9, 10, 10a- decahydro-5, 6, 8-tri net hyl - (4aH) - benzo[ c] qui nol i zi n-
3 one;

3,4,5,6,6a,7,8,9, 10, 10a- decahydro-4, 5, 6-tri net hyl - (4aH) - benzo[ c] qui nol i zi n-
3 one; . 3,4,5,6,6a,7,8,9,10,1

Ca- decahydro-1, 5, 6-trinet hyl - (4aH) - benzo[ c] quinolizin-3 one; a.s
8-chloro-2,3,5,6,6a,7,8,9,10,1 OCa-decahydro-4,5,6-trinmethyl-(1 H)

benzo[ c] qui nol i zi n- 3- one;
2,3,5,6,6a,7,8,9, 10, 10a- decahydro-4, 5, 6, 8-tetranet hyl -

H) - benzo[ c] qui nol i zi n3-one; 8-chloro-2, 3,5, 6, 6a,7,8,9, 10, 10a-decahydro-1
(5,fi-trinmethyl-(1f~ ao benzo[c] quinolizin-3-one; 2,3,5,6,6a,7,8,9,10,1
Oa- decahydro-1,4,5,6-tetramet hyl - (1 H)-benzo[c]quinolizin 3-one;
8-chloro-3,4,5,6,6a,7,8,9,' 10, 10a- decahydro-4, 5, 6-tri nmet hyl - (4aH)

benzo[ c] qui nol i zi n- 3- one;



25 3,4,5f6,6a,7,8,9,10,10a-decahydro-4,5,6,8-tetranethy|-(4aFD

benzo[ c] qui nol i zi n- 3- one;
8-chloro-3,4,5,6,6a,7,8,9, 10, 10a- decahydro-1, 5, 6-tri net hyl - (

benzo[ c] qui nol i zi n-3-one: 3, 4, 5, 6, 6a, 7, 8, 9, 10, 1 22 w2
Qa- decahydro-1, 5, 6, 8-tetranet hyl -§4aH} 30 benzo[ c] qui noli zi n- 3-one;

5. ohl of o Beradyde aaly M aridnarn e Kt Fbido R camsiping
APR 2002 éné .dvamoré. 9, doms, more partlcularly pyridine, imidazole, pyrrole, indole,
Ga- oct ahydr o- 8- net hyl - (3l ~-benzo[ c] qui nol'i zi n- 3-one

5, 6, 6a, 7, Biagoles, mambdmwp@ndmet hyl - (3H) - benzo[c] qui nol i zi n- 3- one;
8-chl oro- 5

Qa- oct ahde‘%Mﬂﬁ‘?gn%gpé anion 8f mane-nak s triphesphoricagidg, 7 g 9 10,1

Qa- octsahyHagendmdiame! NybrihgthibAns cbdrineNdige,.n- 3- one; s
,5,6,7,8,9, 10- oct ahydr o- (1 benzolc]qU|noI|Z|n 3-one;

hl or o- The, sulsstituents, ob-thet ahgve osaid goupe VY opte @mzfueoablm mao@em OR,

T BB N e o

hI or o- aeﬁnédﬁ 6a, 7, 8, 9-oct ahydro- (1 H)-benzo[ c] qui nol i ZI n- 3-one; so
,5,6,6a,7,8,9- octahydro 8-nmet hyl - (1 H)-benzo[ c] qui noli zi n- 3- one;
4a- benzy! IrBpartsubar acrosdiogto, tmapmﬁylavgm(omgomew{d@] qufarowulai(h- areone;

4a- ~benzy 4,5,6,6a,7,8,9,'( 0,1
Ca- de%ahyhlzegeﬁgéﬁgﬁ% [c] qui nol i zi n- 3- one; 4a-benzyl-3,4,5,6,6a,7,8,9, 10,1

Qa- decahy@.c= $4, ne; MkylééaﬁeoeRb@Np[anqwgm‘o@cle- &,qakkyl-heterocycle; or a
4a- benzyl - §

Ca-decahyQFQ}lM %@Hw’l hedenaeyele-ipeserphrsPhaien- 3- one:

4a- benzyi X?’=i% 5(;6 , 7,8,9,10,1 QCa-decahydro- 1-net hyl - (4aH)

benzo[ c] qui not’i zIrn- -one; ao3456,6a,7,8,9 10 1

ga- ﬂlec ahydy osﬂmg(egbonm cD, )CDGNR& N§4(w+l)herbmﬂo{s @]sgabcwd %eﬁmecﬁr\ﬁﬂf H,4F, H(ZI
-chloro a e ri nmet - -
benzol¥] q%rnoiﬂ% n '@-uéﬂe é %é “iﬁ'%fg‘ PHrifo rgmeth &g(d"
Ca-d h

bonzol o] i oA pheni 3*@‘3%%@‘% “Bqrorphers®, phenyl, pheny.-C..

Oa- decahydalhyMO‘{gthleambo(wl m}‘rarwtl:a)rbenyyl (4aH) benzo[ c] qui noli zi n- 3- one;
3,4,5,6,64a,7 %0 Ga- decahydr o- 1- met hyl - 4a- (4- pyri dyl ) met hyl - (4aH~
benzo[ c] qlﬂ n8|¢f¥i 3-one; ao Dodecahydro-benzo[ c~] qui nol i zi n- 3-ones and

decahydr ofpepz ORC] RUIROLI 13 Sp I o rQaRstkin RV
wher ei n t;\Fg (?I{(ZSUEF ondsllq lgtn(%%“qar gég S?ﬂ?@%g EJS!FRJ gar E:j gsﬁs%lcﬁpv\n?r?n

Scheneol, ascabowk defined)hdmengrthe pharmawmcadiyzaccema leepstessiand salts.
et R L et R TR R e L AN
hydrochloride, sulphate, citrate, formiate, phosphate.
Preferred compounds according to the present invention are:
2,3,4,4a,5,6,6a,7,8,9,10,10a-dodecahydro-(1H)-benzo[c]quinolizin-3-one;
25 8-chlioro-2,3,4,42,5,6,6a,7,8,9,10,10a-dodecahydro-(1H)-benzo[c]quinolizin-3-
one;
- 2,3,4,4a,5,6,6a,7,8,9,10,10a-dodecahydro-8-methyl-(1H)-benzo[c]quinolizin-3-
one; .
2,3,4,4a,5,6,61,7,8,9,10,10a-dodecahydro-4-methyl-(1H)-benzo[c]quinolizin-3-
30 one
2.3,4,42,5,6,6a,7,8,9,10,1 Qa-dodecahydro-1-methyl-(1H)-benzo[c]quinolizin-3-

one,



.RB (Q¥)n (2) ~~.0 wherein R3, R4, W Q and n are as above defined. The
conpounds 2 are comrercialy avail able or can be prepared according to known
techniques. As it can be seen fromthe Schene 1 the preparati of the
conmpounds according to the invention involves the cyclizationqgf APR 2L ¢ o
2 to the enamde is 3 by heating at 120C conpounds 2 in formc acid in the
presence of annnnlun1h¥drogencarbonate The enamde 3 is reduced to the

f r ans- f us &3.566.86,48t% Oélme@awcﬂh (3 brbemzgiquinotitineg-ode; at pH 4)

exampl o t o PHBTE R EBR O S BRraeGletibbteelcfibotewang (s

duced t AP0
Lgrgﬁsdrl (?eg?nsg'?ﬁgﬁtr)ghé"daoaeé artlb?uﬁmﬁg Rﬁg(?% g‘r@%‘ﬁ Sad when

t 23 r eductd,3:5,6.86apE8{%1 aAdeh'clmchoaBmathyFrl](HiFi)dienzwufrtdhkm\ﬂ%@nby
4, T
gbt;}hgg g%ﬂg%%ﬁéwé%QQX6H@ﬂ£g$8@%t ggkh%nﬁﬁﬁﬁfﬁ ﬁﬂ@%VﬂZ@h%EEéPproduced
"insitu” (%ggéz%g‘ggé §H/'35/I %?’?Sé gg‘gﬁm@a 2R eW)BF 4 - e o RS- 2RS35

above defi'ne

trimethyl sodeyf trifluoronetansul phonic anhydride (TMSOTf) and thereafter
hydrol i zed, for exanple in sodium hydrogencarbonate, to give the conpounds
of ~f or mul 44eB)6afhtParh34,5.66a.TifbOp é@%ﬁd@cﬁhyﬁﬂ@d@(wﬂ)@emﬁo{c}wmdmb&
bonds andé{ga transformation of the group X in one of the other groups
ment i oned Ve so can be easily performed according to known techniques

startijg f3,478,6/6 mrg I dtagal @W)Qferfz@:{ llﬁao(:hh @i ned as
i ndi cat ed) For exa intro uctlon of the ub e bon S in position a

or/and b) %&h'%@-%ﬁb@ﬁﬁ&wk&‘lo 1@%%@@)’1’&0z(4af1i)-beazo[a}qumbhzm-3 -one;

di chl di I b
oxi dat 1 on i HOIEH Loy d Oarr dE b Byl A e R i detound
obt ai ned a®,4¢8,6(64, PB10,4001Ca- décaﬁydirlomu-nﬁéih?l -QlidH J%&fﬁo[@j@hﬂfﬁﬁﬁ‘ﬂs -dife; t he
present invention it is possible to s, ~ ain directly the double bond in

p05| t i on "&4.96, %71809 ﬁ'pn‘boﬁ -Hecrby@io- tinetby katd) %M@lﬂuﬁcdlﬁm 8-qngtier ei n

aél ds pr oducfbrﬁéa ové?(r?e?l né(gél EE|€a ??@é@’l ﬁéﬁrﬁ%&'@éhﬁ&i&iﬁ ;E}Mes

product) :ometing in th|s way it is also pOSSI ble to direct the

the. {1 nal SORbBRIT G 0at da-BaCHRY AReh ol By - RerEol SRy StoHaI RS n
o o1 on 1R brB A5 eI 810,10, W bBEGRRE. ShlnplIbSUOAGI 3,
is on the opgosite side on respect to the hydrogen in position 10a. The
enol T 1 atdeb Brtp L Reo e W pb s e o B ST asRe Bk uanone:

di acet at e, gighidtaesy! 56 ST, 180 d- aecéwdratu-ﬁqé‘mﬂt gﬁ?%éﬁzd[[ eaﬁﬂ:tuzm-

(al cohol) amne, nitro g rou p). The conpounds acco gto present
i nvention W\D&'leel n the double bonds i or h and b are present, can be

prepared a§,4s,§,%\.’g'a,i7%,&ﬁr@)e,%a-zdecg%dFo@,@cliﬁnethyi-(ziaH)-benzo[c]quinoiizin-3-
one; '
25  8-chloro-3,4,5,6,6a,7,8,9,10,10a-decahydro-1-methyl-(4aH)-benzofc]quinolizin-
3-one; '

- 3,4,5,6,6a,7,8,9,10,10a-decahydro-1,8-dimethyl-(4aH)-benzo[c]quinolizin-3-
one;
2,3,5,6,6a,7,8,9,10,10a-decahydro-5-methyi-(1H)-benzo[c]quinolizin-3-one;

30  8-chloro-2,3,5,6,6a,7,8,9,10,10a-decahydro-5-methyl-(1H)-benzo[c]quinolizin-3-
one; -
'2,3,5',6,6a,7,8,9,1 0,10a-decahydro-5,8-dimethyl-(1H)-benzo[c]quinolizin-3-one;



zo starting fromthe above said conpounds of forrmula 2. The key step of the
process is the thermal rearrangenent-cyclization of the

i soxazol i ne-5-spirocycl opropane 14 to final product 1. This Ph cmsg 2062s
been al ready applied for the synthesrs of other nitrogen bridgehea

pol ycylic conpounds as reported 4 Org. Chem 1988, 53, 2426 and in J.

gﬂre gpasgt? %wg gfsla? ﬁeg 8&%1)&%(%’@%%%4 ﬁm%%hﬁge?ﬂzﬁn%gumgga%gf ection

f th f d
cetal, 150 oonnl o 4T R B TR B PR G Brb B oy °
th Ie3t4|566 7\,8,918)1048-dekvah Siraet r-(nai-l)-hrerrzt?’@]Qﬁn% - hyde 10,
fo(ra Zia ?)éLB?él g) -78 C. %rftraﬁs ormation of the e{I&(ljﬁeﬁyﬂleélﬁoytg

oxi ne 11 e- Ripied 0,10 dacalprdrodomethyl-dablhananlelqumnyaliziney f ami ne
hydr%chlgd e in pyridine, is followed by cycloaddition to

met hyl enecyc 'opropane 12 (wherein R, R2, Rs are as above defined) of the
in sifu gen®608x7,818(10,10addcdhydno- Sﬁadﬁmah?lb(m Hrenzblc)uirblz@ilsum
hypochlorite and tri et hyI am ne. The isoxazoline-5-spirocycl opropane 13 s is
t hen depPBfected under acid catalysis and subnmitted to thernal

rearrang I

oot anyar stene oy der i orlecaBard4 oy AU RO 3s Ry, e
gredH bQWre H or - CH2CONHt Bu ( at posrbtr on 8), 3 f: 1 and bloth t he doub:ce
onds or, are resent can be prepared for exanple starting from
comBuna 3265 SandstbbfER0B SR nd gy AR DRI Beet arm o
and n é Exanpl e 1 Preparation of nethyl

3-[2- (1 81 oxol an- 2-yl ) cycl ohexyl ] propanoate. [conpound 9 wherein {QN~ =
H R3 = R‘bhtorld]-2.l3;|5,ﬁ 6a Hﬁﬂsgwmwmddcmhyﬂrw,ﬁedrméihwmw@ppar atus, net hyl
ester 2 ? nmml ), ethylenic glycol (60 nm., 1.08 m)t) and

p- TSOH { eBZ%CCB-"Hﬁ%?”? EVVEPE' di ssol ved in toluene (550 nL) and the \re
ulting seldki -dEs | gtigs.. gem%

conpl et e9a3rJf§ 63?13\’?&9)??&?29\%@5 vva éﬁﬁﬁ?ﬁnﬁé&tﬂﬁ[zﬁ o{@aﬁH ed over
Na2S0st. aheer filtration and evaporatr on of the solvent, a crude yeI | ow oi |

was obt ai,ned. Thi i.fJ by t| | | n reduced pressure,
At or di ng-dipe-8.3.3578e 8 80 Togbesehyg-Hadl RGBT, Lodvces

Pr epar at @ﬂzgfc]&,hghi,ﬁ.ﬁoﬁboxol an 2-yl)cycl ohexyt] pr opanal [corrpound 10
Wnerern?) H 2s To a solution of 9 (95.7 g, 69.1 nmol)

in tol ue2e3 5&63&& 9@1)@).“@6 -¢gcahydra .ﬁbammamyli(u{)r\bemqm]q@mcblrzm-al- uene,
116 nmL) 135 . mmol) was slowy added during 3 h. After 3 h of stirring, the
m xture %'poured into water (110 nlL) and allowed to warmto room

t enpeg at W.enlof-8&4,518,64 728 19010,90 -&c@ﬂgﬁ?@'@ﬁﬁﬁét h ani ¢ phase was
dri eg over Ngégs After 'fil tratraon and evaporati (!-,t%, ﬁ e 30 solvent.the

resi dual ham@]qulhohus-ﬁb@neh ed by, chronmat ogr aphy (petrol eum et her Et OAc,

30(%2 ?30%?(’2#& gf tfécﬂ {gﬁe@ §e9aﬂd¥oh¥-qle5 JSOtn%?et?M (&%Gb@r)ﬁzozﬁ]@mnohz%n-&APR

3-[2- (1 drid: oxol an 2 yl ) cycl ohexyl ] propanal oxinme [conpound 11 wherein
(QW ~ I?I% H . A solution of aIdehdelO 6,12 g, 31.0 nmol) and
NFROH-HC -Q'Zlomi'3g4 5@)68 758 £ 40,1 Oprdgsahygirerd , -4@b)stirred for 2 h at

roomte era re was extracted vmth Et 20 and the organic | ayer
vvash@a %%E?]EP'"QHG'“?? i\é over NazZS04. After filtration and evaporation

of the SCS 496 66lTF,800, 401 02 ae@ériwraeﬂs\@mmemyi -{aHPonboforpinglizinte:

(petrol eurh et'her - "Ef OAc, 5). Recrystallization from
Et 20- pet rariggum et her gave pure oxr rre 11 (4.02 g,

- 2,3,5,6,6a,7,8,9,10,10a-decahydro-6-methyl-(1H)-benzo[c]quinolizin-3-one;
8-chloro:2,3,5,6,63,7,8,9,1 0,10a-decahydro-6-methyl-(1H)-benzo[c]quinolizin-3-
30 Ohe; _
2,3,5,6,6a,7,8,9,10,1 Oa-decahijro-B,B-d imethyl-(1H)-benzojc]quinolizin-3-one;
2,3,5,6,6a,7,8,9,10,10a-decahyd ro-4 ,6-dimethyl-(1H)-benzo]clquinolizin-3-one;



10 61 % np 74-75 C) as a 1:1 mxture of E Z diastereoisoners. Exanlale 4
Preparati on of

6-[2-[2-(1, 3-di oxol an- 2- yI)cycIohexyI]ethyI] 4- oxa- 5azasp|ro[2 4] kept - 5- ene
[[compound 13 wherein (QW ~ R =RBR=R4 =. Rs H2 4 WPRLIgeui d
met hyl enecycl opr opane [conpound 12 wherein R = R2 = RB = Fﬂ (5 nL) was
transferred by a double-tipped needle into a solution of oxine 11 (4.02

18.8 mmol 60 &
The. m xt uPe e ool M BeetOy SeaesFaRE & gk b e Bl BRI A8 05 s

sl o y adds4,5,6,63,38/9, 1CF,H@asdlécﬁhydro-\ﬁameiiﬁylf(lléﬂ)-b@hzafbt]dj‘&mbhﬁﬂ Shﬁephases

were z 0 separate 3@4 ét he aqueous | ayer was extracted Cl2 (3 x 25 )

and the cdBhioser £hba, N.8:P:14 10ardecghyd-Sunethykt4mi)-banzelcquinolizing on
and evaporaaphgn of the solvent) crude 13 (4.89 g) 73% was obtained and
used without purification in the next reaction. Exanple 5 2s Preparation of
6-[2-(2- omaxa;s@hemtg ¢oma}décanwféaﬁamﬁmeﬂqﬂ%4émpbahzéth@@nbnﬂmlund 14
wherein (QWN ~ . I soxazoline 13 (3.64 g,

13. 7 mmol )ORhd p TsO—I (392 rrg) 2. 23 mml) vvere d| ssol ved in acetone (90 ni)

and wat er e Brr I

tenperat u r:f’aﬁ](')‘sdg%?fl g’z@cbs’tl B'el'tnda gekd cﬁ L};(;:? O\Ksﬁé L&éh%wg%ﬁ%bteﬂ%g@@f'ﬂgﬁ%q'he

organi c phase washed with NaHCI)S (2 N) and dri ed over NaZSQa. After
filtration_and evaporation of the solvent) a yellow crude oil (2. 3fi ) was
obt ai ned. IH30RE7 88,10, a-deeahydip- Bﬁrdjm‘aﬁdr(épw {slaui )3-12

) FZ))E AF 2002 14 0.35) and then by recrystallization from

Et 20- rofetm et her, affording pure isoxazoline 14 (1.43 g, 47% np 109

C) . Exaﬁff&-oﬁld?bﬂqalﬁﬁmn? 8{9, ZOS%r&@w&omBmhé ‘DH()-l
H) - benzo[célgw nol i Z|qr] 8ne s [conpound 1 wherein ( =R =R3 =
R4 = Re = BihBLnd 1. and

whert of 1 ??&Jﬂgﬁgﬁf?@w%é %%S‘W%‘@ﬂmﬂﬁ*ﬂsﬁhfﬁ'ﬁggﬂ%a{)@i@ﬂﬁ%”#
_Isoxaéol [ nene4 (?TG ng) 2.15 mml) d: isso! ved in ﬂry D:VF (50 nm) }ths heat gd
o 10 ndcHaie-DB S0 e LebrlOe G- ARy L metR i FBngement pr oduct s.
This oii \é\ggn%t&%d}_u/ﬁ&liayg ?,mat ography (CH2Cl 2- MeOH, 20:1 ), affording

pure 1 (1 oil) as 10:1 mxture of the two isoners
haV| ng t he2c83516i63a A8, 101 (pmietcabndm -b4, 6-tmmsﬂwi~t('ﬂ kipbenzolc)quiaotizia-3-
Preparation of nmethyl 3-[[2-(1, 3-dioxolan-2-yl)-5-(N-f

butyl ) acet QF?Pdo] cycl ohexyl ]] propanoate [conmpound 9 wherein (QN = -

5- (Nfbutyh)@ﬂwdeereamg% fo&Rdeca d.Bwsad;métﬁﬂ-mmxarml e 1.
Starting from corrpoun (Wnereln (AN =5-(Nt s o butyl)acetamdo n = 1,

R3 = Rao= Hpngaelg]quinglizin®eoRel ), crude ketal 9 (22.2 g, 60% was obtai ned

chr ot ogr Sphoayeeder9r NPl apyaic # B RrRAh S nclaBholiaingd: o oo

a mxture @netis and frans isoners. . Exanple 8 25 Preparation of
3-1(2-(1, 3-di oxol an- 2-yi t am do] cycI ohexyl]]propanal oxi me

but yl
[ conpound Bichiper-8i4d }Z 3 ('NWOU );MSQ‘&@ -dinethy-Bals’ —ra=H A
,sol ut| on of e%gégq&ggf%ﬁg%gﬂ%bmgel n (QNN= 5-(N-f-butyl)acetam do n =1,

= ) in toluene (500 nm.) was cooled at .-78 C;
DlBAL 39 H48 6158, 10/M0a-dedartieo-1288-tMethpsdahysben it lubdieth-8a 4 h

and the resultlng solution was stirred for 3 h. After addition of water
(260 m)) tOe,m xture was allowed to warmto roomtenperature, extracted

wth GHzd 22.5%,@,6&72,8,@,%}! Oégdecahydro-5,6-dimethyl-(1 H)-benzo[c]quinolizin-3-one;
| 8-chloro-2,3,5,6,6a,7,8,9,10,10a-decahydro-5,6-dimethyl-(1 H)-
benzo[c]quinolizin-3-one;
30 2,3,5,6,6a,7,8,9,10,10a-decahyd ro-5.6,8-trimethyl-(1 H)-benzo[c]quinolizin-3-

one;



15 200 nlL) and the organic |layer dried over Na2S04. After filtration and
evaporation of the solvent a crude oill (17.2 g) was obtained) used w t hout
purification for the next step. Then, under stirring, to a sgl,gtAbnﬁ Uﬁf
distilled oxalyl chloride (10.9 nlL, 125 s nrnol) in CHzClZ (27 % cool ed
at -60 C, DvsO (15 nL, 211 nmol) s added, followed by slow addition (25
mn) of a solution of the above crude oil in CHZClI2 (260 nL). After 15 mn,
Et 3N {56 r,B,5E88a7 S8y Oatliedecahydron 5,6-tdmethyd-(hrbsnizofd]qeinolitia-3+ xt ur e
was warmed to roomtenperature and washed with water (535 nL); after
separat i oP¥ the phases) the aqueous one was ‘extracted 1o with CH2CI 2 (3 X
250 nL) a g 6&0T18, r
filtrati orr?jgné(;sevapor%tq Fboﬁy%g abﬁgy@gﬂ/g’nw ﬂf)}lf(“ﬁl-@%%hz?@%ﬂoh@ﬁlsg
wherein (@Ne& 5-(N-f-butyl)acetamdo n = H was obtained as a

crude oil u | t hout p next reactlon A

sol uti &n c#il%hgséga?@méﬁg m%aeﬁa@} fongﬁyél H)él'?‘{ﬁfb%ﬁ_ ineligin-8o a 1s
sol ution of, é\lH20H~HCI (13.7 g, 196.9 mmol ) in pyridine (107 m_) and the
resul ting mxture was stirred at roomtenperature for 20 h. The m xture was
pour ed mt&cﬁiﬂﬁﬂ&ﬂ&@.@aﬂ.ﬁ K10, Mestedahydrb-5y8tdimethylt(@ar)epar ati on of the
phases, t(k)b l@ous s extracted with CH2Cl 2 (3 x 200, niL) and the
conbi ned %fé\"gq Péﬂfg I'@drl ed over Na2804 After filtration and 20
evaporati R W&‘Z Sa{N-f
but yl )ace?glar%q;dg df?_,%i@‘ﬂ@ﬂ@a EEHQ )ﬁi (q% g’?ﬁg\%@qg%ﬂg ne 8[&?9‘&%\%?53

puri filxed bgnehr omat ography el ut| ng with CHCI 3- MeOH, 50:1, 1% Et3N, and then

wher sin { Qo867 &6kl Toardebahyds s dimayur gl anbidauriat: ol

as a 1:1 zgngn xture of E2 di ast ereoi soners Exanple 9 Preparatlon of

6-[2-[2- (1, 3-'di oxol an-2-yl)-5-(N-f-butyl)acetam do] cycl ohexyl ] et hyl ] - 4- oxa-
5- azaspi roiﬁz,ﬂ.ﬁtﬁapi’fsg.é@e"(l?a}depabydrom Sib-drimiethyldpH) Heriofc]quinpliiacdt ami do
n=1 R =R =R3 =R = Rs H 3 o Prepared as exanple 4. Starting from
t he above ‘5’?%par ed oxine [corrpound 11 wherein (QWN = 5-(N-f-butyl)acetam do
n = 1353 8.fforo-48,6,6,6407 89,40, f0aiebabydreos Sekfimetiylqrppund 13 wherei n
QN = 5-(N-t-but acetamdon: 1) APR ~Di'l2 16 = R3 = R4
RB = H panzaic ]élU"Bﬂ%n'ﬁ&n%bt ai ned as a cr ude 0|I used wit hout

T 0, AT 8 SRR TB M Pt gpoten

azaspi ro[234jﬁm¢pt 5- ene [conpound 14 vvherel n (Q/\) {N—f but yl )acet am do n
=1, R, =R2=R3=R4=Re=H| de isoxazoline g
5- (N-t - but §10)1éw@t%ﬁva6§al819 1&,1Q8-ﬂ203h¥@r0-1f516:tﬂw§ Wy, 92 g, 13.1

?ggizm%xas Béﬁ?@kﬁ%’“é"ﬁ'ﬁ%%we {150 n.) and H2S04 (1.7 Msolution in

ddded, under vigorous to stirring, at room
t enper at ur 2,3,5/6c88, Vtﬂ:Qﬂéht@amc%ydm}m Bi6:tetiap ey \(dH)-beted[dguiholizib- 7;
after f||trat| on and evaporation of the solvent, crude 14 was obtai ned.
This was p 9rane; ed by chromat ography, eluting vmth CH2Cl 2- MeOH) 60:1 and
then 20:1 f 4 wherein (QN=
5 (N 1- but SIS SR8 OAGHOS 5 LaRFaRRa b IR | LTE “ad0g T &

as a m xt ubenzd c}quinaimm—ﬁlcm i somers. Exanple 11 Pr epar ation of
2,3,5,6,7,8,9 10 o

H) - 8- (3 f - %.ﬁ’éﬁ)% @%E@%ﬁ@p@mﬁm’r&rﬁ Sidrtelrameti4Asing 1 wherein (QW=
8-(N-f- bUtélaéW&%'@&mé = RZ=R3 =R4 =RB =Hand h =double

bond] and

oct ahydr o- 8idHlord-3 45 6!315,718)9,(10;m-diecbbydrd-dl‘.ﬁﬁhmmmhyh(&f@ne [ compound 1
vvhereln(Q/\)—S](N-t-but | )acetamido n ='1, R~ = R4 = Re = H and
i doubl ebpazelFlquindlBB-efeof i soxazol i ne [corrpound 14 wherein (QW=

>- (N 1-butyy s%g%&z_fﬁm,aog%a-d@caﬁydro-%tsﬁetraﬁ%thyﬁiaﬁ)—"ﬂ (947 ng) 2.83

nmol ) in
30 benzo[c]quinolizin-3-one;

5,6,6a,7,8,9,10,10a-octahydro~(3H)-benzo[c]quinolizin-3-one;
8-chloro-5,6,6a,7,8,9,10,10a-octahydro-(3H)-benzo[cjquinolizin-3-one;

-



as heated under reflux for 3 h. After distillation under reduced pressure
of the solvent) a crude oil containing a m xture of rearrangenent products
was obtai ned. Chromatographic separation (CHzd 2- MeCH, 25: 1, 2% %PRiH80?
afforded pure 1 (161 ng, 18% Rr 0.32, oil) as 10:1 m xture of the two
i somers having the double bond ingposition h or i respectively. 2 4 APR

(22?2) En 45);1%@%(3 %é'gyp{@qﬁggg%ggﬁ‘%’ -&raelivyl-(3)-bepzelglauingliziridseneo| c] qui nol i z

:zlgugl gngoﬁd T. (wg@ 11QW%E‘%tghi’@&ﬁ rietiyl-{8HFbBAzS]cRRiinoBtn 3-8~ H and a =

(+-)(4a[ 8 @dprq-ﬁiﬁa&a 43848,48, 60éa)cfam&oi&m%ymwmm[bw&wgmagu| nol

= sounl o BE RS- uop it Snciebublark beraChelm S = 11 o
= R4 = ]23;)? 'rg?g 1@@@@@%3@ ﬂ_,tp? @ﬁl@ﬁgﬁﬁm éeduced to conpound 6

[V\/nereln 10 I'ng to W £ ol | owi ng, procedure :

A lso![ ut i oB-clilof)-2(345,6, T‘r{f_iﬁl@ 1Dmdt3hyldiroe¢1 H)-lﬁéc\’lzna{e]qggﬁﬂﬁm'&?fone Igc andf alM
sol ution in 0 e er mn o
stirring §1~3 %5%7?885{1 EV&’%%W@%%\‘\??g EC adpetziarbpiese until pH
3.5-4 f 18 mL of eth | .

The i xt uie a0 Op T, BIEBERY Brd. 17} peBEl ARGl 1L 0 ued i th
Clr—]IZCI 2t Af@-ehlotdr2, msmtaeam% I@-utptggyérqe(ﬁdybEnze{s]qmli(mlfjml@ @fyl_ef I ashI c;)I um f
chr omat ogr, n a in_809 i cky.. Qi 0 a solution o
conpo&ﬁdgga?%%g@% 82’()’9\?&%)'#@' WIZ"g’)'&PanP%GU'ﬁBhZ"I' -FOnBiol in 10 nL of

CHzd 2
Cr et hy o g e ﬁéﬁiﬁﬁméqﬁn‘gﬁ%@%ﬂﬁ% fenzplclavpolizindong: g -
H (608 ndha- Beﬁ&lr&mhlpro-l@lﬂ%ﬁﬁﬁa?&jammdembychuMWf (4.4 mol, 0.85

m.), the Xtuﬁ s.I.efémto warmto r.t. under stirring for 30 mn. Then
t he m xt ur CW'&QPE‘&' PO NaHC03 (satd) for 24 under stirring. Usual

wor k- up am% Bawustata 6/877,8(9,36MM CRbEEBRhFHCBSRI Ay REBYy)Rf f or ded the 4ab

i soner (+l
(4ali ,6aa, m1c]gum05m-3@ne 8,9, 10, 10a- decahydr o- (4al-benzo[ c] qui noli zin-3

ggﬁbl[goggn‘g"’rgﬁﬁzggf/aﬁ éléf% %qoﬂqfqﬁgaﬁg@%%mwﬁ;l sHo?rrg? %a; done
as foll Omﬂoé'r&c%c]qgindl|znn3@‘neeorrpound 6 [wher ein (W~ =H, R3 = Ra =~ H]

200 ,
(1 net %xy @@ﬁﬂﬁﬂt%ﬁb%ﬁleﬁ —6»8;9,ﬂ031%d§GﬁBM@r0[ tonplbhfedd)-wherein R = MeQ,

R2= H, R6 4. mmol)) at 0C was added dropwi se Ti 4 (0.155
m., of a [‘é}taﬁ%nérlg?nn %’Z) and the 2 4 APR 2~2 18 m xture was |eft

to wargn tosnﬁeaam@rg 90, t0a-dechhydro-ha-(Ahmmidylimethyt(da¢/mas treated with
NaHCO03 (satd) for 30 mn_under stirring. Usual work-up and purification by

flash col u 29lelamnQBINBIRNGif f or ded the 4aa isomer {+/-)

(300,501 438e P ol AgoHhobanyabh nffgghanggl) 1
doubl e bonﬂdanzo{c]tﬁa%qhzﬁi-a-cme oil. Activity Test The inhibition potency of
the prepar 691 5C %rg)ao%nads 10 ecahygro—é me’thy?-4a -(4-pyridyl)methyl-(4aH)-

25 benzo[c]qumohzun-3-one,
3,4,5,6,6a,7,8,9,10,10a-decahydro-4-methyl-4a-(4-pyridyl)methyl-(4aH)-
benzo[c]quinolizin-3-dne;
3,4,5,6,6a,7,8,9,10,10a-decahydro-1-methyl-4a-(4-pyridyl)methyl-(4aH)-
benzo[e]quinolizin-3-one;

30 Dodecahydro-benzoc]quinclizin-3-ones and decahydro-benzo[c]quinolizin-3-
ones according to the present invention, wherein the double bonds i and h are

absent, can be prepared as shown in Scheme 1, according to the general



enzynmes 1 and 2 of 5a-reductase was determ ned using cellular systens (for
lo exanple CHO cells) expressing human iso-enzynes 2 and 1. The sanples are
i ncubated in the presence of testosterone |abelled with tritz'mmp@ngIH
thereafter the quantity of |abelled di hydrotestosterone forned in % '
absence and in the presence of the inhibitor is neasured. The conpounds
showed hi gh inhibiting power of fm-reductase enzyne (in particul ar of

77, ey, I e B e SBRTB"

of 10 - 18 : : | ) 7. . nd 1
37PN 037@1,?)@,% m:mélgfc’;rleggp%%@'ghg?Fdlﬁﬁlgﬁgﬁﬁr?@%ﬁb{f’gﬂbon

wherein (QNN" = H = ] and
2,3,5,6,6a, 7,8, 9-oct ahydr o- (3H~ benzoj cJqui noli zi n-3-one [ conpound 1
wherein (QN" = H R = R2 =R3 =R4 = ao Re = Hand i = double bond],
prepared according the exanpl e06, wig as selective inhibitor towards type 1
i soergyne) having an | CS val uelfof 53 nM whereas the I1C5 towards the type 2
i soenzyne was not determ nabl g 0 e FKEP&B%utics! adm ni stration the
conmpounds according to the i on afe~prepared in the form of
phar maceuti cal conpositions ningthe "active 25 principle and the
organi ¢ or inorganic excipien ‘Mibl:b for the oral, parenteral . ~ or
topi c adm nistration of the conp ifons. The pharmaceuti cal conpositions
can thererfore be in the solid form (dragees) suppositories, creans)
ointnents), liquid form (solutions, suspensions, enulsion§)) and can
possi bly contaig the,stabilizers, ¢ vatives, hunectants, enulsifier,
buf f&fs &%esrﬁﬂlgi“tjge(y%f @rba%%neﬂﬁiq% %Bgﬁ Hsh?ﬁ " osnotic pressure which are
commonl y Tigeompoulls - 2afe coRitAeriialy 4\ViRlabETbPicBhI5d ipPEpAYed! B6cda ds is
per f or med accorgi ng to the ~ ~ AP%,t 19 nodalities gndpquantﬁ'clﬁe% served
for the Wknown eghniquessed for the same purposes and taking into
consi dergti @n _the, ag congdi ticons patients. 4 APR 2002.z U et
1 7o A gl bR a8 Hisite 4 RgPBlediiglion of e nRpiias
according to the invention involves the cyclization of the ester 2 to the enamide
15 3 by heating at 120°C compounds 2 in formic acid in the presence of
ammonium hydrogencarbonate. The enamide 3 is reduced to the trans-fused
amide 4 for example with sodiumcyanoborohydride at pH 4, followed by the
protection of the amide-group with a protecting group, for example tert-
butoxycarbonyl (t-Boc), to give compound 5; compound 5 is reduced to
20 compound 6, for example (when R; is H) with sodium borohydride in ethanol
(pH 4), particularly good yields are obtained when the reduction is performed
with LiEt,BH in THF at -78°C, followed by addition of HClI 2N anhydrous
solution in ethanol up to pH 4. The so obtained compound 6 Is thereafter
reacted with a silyloxydiene 8, produced "in situ" starting from vinyl-ketones 7
25 (wherein R,, R, and R; are as above defined) with a silylating agent as
trimethylsilyltrifluorometansulphonic  anhydride (TMSOTf) and thereafter
hydrolized, for example in sodium hydrogencarbonate, to give the compounds
of formula (1) wherein X = O. The possible introduction of the double bonds and
the transformation of the group X in one of the other groups mentioned above
30 can be easily performed according to known techniques starting from the

corresponding compound of formula (1) obtained as indicated. For example the
introduction of the double bonds in position a or/and b, can be performed by
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reaction of dichlorodicyanoquinone (DDQ) with the corresponding
silylenolethers or by oxidation with mercuric acetate of the saturated
corresponding compound obtained as described above.
According to a different embodiment of the present invention it is possible to
5., obtain directly the double bond in position "a" by performing the reaction
between products 6 and 8 (wherein R, is OCH, and R, and R; are H) in the
presence of TiCl, or TMSOTf as Lewis acids (product 8 as above defined is in
this case a commercially available product): Acting In this way it is also
possible to direct the stereochemical outcome of the hydrogen atom in position
10 4a (Rs=H) in the final compound. In particular when using TiCl, the compound,
wherein the above said hydrogen atom is on the same side of the hydrogen in
position 10a, is obtained while using TMSOTT the above said hydrogen atom is
on the opposite side on respect to the hydrogen in position 10a.
The transformation of group X can be performed via the corresponding
15 enoltrifiates and their carbonylation in the presence of palladium diacetate,
triphenylphosphine and the suitable nucleophilic reagent (alcohol, amine, nitro-
group). _
The compounds according to the present invention wherein the double bc'Jnds i
or h and b are present, can be prepared as shown in Scheme 2, for example
20 starting from the above said compounds of formula 2.
The key step of the process is the thermal rearrangement-cyclization of the
isoxazoline-5-spirocyclopropane 14 to final product 1. This process ‘has been
already applied for the synthesis of other nitrogen bridgehead polycylic
compounds as reported in J. Org. Chem. 1988, 53, 2426 and in J. Med. Chem.
25 1997, 40, 1112,
As It can be seen from the Scheme 2 the preparation of the qompounds
according to the invention involves protection of the carbonyl of compound 2
(wherein R, and R, are as above defined) as a ketal, for example with
ethylenglicole under acid catalysis, followed by the selectivé reduction of the
30 ester group in compound 9 to aldehyde 10, for example by DIBAL at -78 °C.
The transformation of the aldehyde 10 to oxime 11, made for example by



L. L | 2 ~~~ ~0z Cainms 22 1.Fully and partlallyreduced

benzo[ c] - qui nolizi ne conpounds of formula (1) 5 wherein: AJP--t R
A ~a9hb,,.,fc,, X.i,:e.. ....i. R4 ..d IF{

R2) R3 R4) Re, sane or dlfferent are chosen in the group conS|st|ng of
H C .~al kyl, CZ$aIkenyI CZ. ~a|kyny|, cycl opropane, cycl obut ane,
cyclopentane) cyclohexane cycl oli@pt ane, cyclooctane nor bor nane) canphane,

d t b h

Nt Bl i T At Yoo B BIrRE ™ . RORMET o,

aryl am noqyodpaddlﬁosatbldyi)aﬂxylenaﬁydlwppaﬁehda (@ﬁd% R,.CRZ,CRQ)arP*@g @blmvB and
, ~ sa ent re chosen, i e consjsting o

c $al kyl r@%foﬂqcﬂ ﬁﬁéﬁem B | GFAT aﬁﬁ% '@{/ @&Hﬁ pere &rbﬁé?@iﬁ@e 11 with

cycl ohept

B?/phenylo)%p?\’fﬁ Qﬁ?ﬁ%?QQQFI%XFOW&U Eé?%%%}@\%gg%% ?ﬁbﬁgg%e gla nor e

N at oms, ishehgh-, depMeulpld under napidt yca@lysisal b)nti s%lﬂﬁ;]tteﬁ rt@seﬁ%ﬁrﬁ?l; he
rou con5|st|n - bi phen napht

g P W@%y”f’em' |%C@P@/bwg:é‘brh$3ﬁhrssk‘§tﬂi\‘%f’8 Rﬂ“né’lsghat?/c het gr o>c/ycl e

contann r ar erocycl e

cont a1 ! NGBS ERidIcN AU Konesbl i ] Sl Rar AT, IR Y

het erocycHeQWnsdri or FIgHaGO NiH B (at p\cbsﬁiamrs) 11 Fdosed jbotls pha ideule borbdeden in

2?3 08 Pt Wolor ih B Brss it aanah HePTRg 15F SHATAIStating rom: cainpowed Zand)
~a] KY| whefein®R KEY bre FHan@QWYaH brSYW-PBG i8tarfiid 4 RYREL9,

cycl opent ane, cycl ofiexane, cygo hept ane, " so cycl ooctane) nor bor hane)
canphane, _Eaﬂgmm_ane) CO, CONK, NR, wherein R |s as above defined; Wis

cyol opr op BHEFREBHGH TRy Sdrdapdiiain 2 VBRI R Rt ane,
[compound 9 wherein (QW), = H, R;= R, = H]
In a flask provided with a Dean-Stark apparatus, methyl ester 2 (20.0 g, 109

as  mmol), ethylenic glycol (60 mL, 1.08 mql) and p-TsOH (0.8 g, 5 mmol) were
dissolved in toluene (5650 mlL) and the %Iting solution was heated under
reflux. After 4 h the reaction was complete and the mixture was washed ‘with
NaHCO, 2 N, water and dried over Na,SO,. After filtration and evaporation of
the solvent, a crude yellow oil was obtained. This was purified by distillation

20 under reduced pressure, affording pure 9 [15.9 g, 64%, bp 127-130 °C (2
mbar)]. '
Example 2
Preparation of 3-[2-(1,3-dioxolan-2-yl)cyclohexyllpropanal [compound 10
wherein (QW), = H, R; =R, =H]

25 To a solution of 9 (15.7 g, 69.1 mmol) in toluene (220 mL) cooled at -78 °C,
DIBAL-H (1.2 M solution in toluene, 116 mL, 135 mmol) was slowly added
during 3 h. After 3 h of stirring, the mixture was poured into water (110 mL) and
allowed to warm to room temperature. After filtration on -a Celite layer, the
organic phase was dried over Na,SO,. After filtration and evaporation of the

30 solvent the residual crude oil was purified by chromatography (petroleum ether-
EtOAc, 2:1, R,0.30), affording pure aldehyde 10 as oil (6.6 g, 48%).



2~ APR2 Z 22a cycl ooct ane, norbornane, canphane, adamanti ne,

trifl uororret hyl, C,.~al koxy, C, ~ al koxy-C, . ~al kyl, phenyl-, bi phenyl
naphtyl - C, . ~al kyI , phenyl) biphenyl, naphtyl, phenyl oxy) b p{1 Bﬁ &%
napht yl oxy) ~ phenyl am no, bi phenyl am no, naphtyl am no, eléy c onyl ,
phenyl car bonyl, bi phenyl car bony} ? ' s naphtyl car bonyl, phenyl car boxyl ,

bi phenyl car boxyl , naphtyl car boxy phenyl car boxyam de,
b| phenylﬁé@m&r&ém napht yl car boxyam de,. hal ogen) CN) NRR ,

C, -2l G 8 LA Gl B MY ELORNELS SORL AL D 00 9 o' "

cycl obut\anggemngpmHgRg): RyelHlhexane, cycloheptane, cyclooctane, io
nor bor nane) canp ane) adamanti ne, phenyl, biphenyl) naphtyl, saturated or

ar onat i cAHl éﬁi%@élaéd%hﬂﬂi&aml(ﬁgu)@e I rmml)\aaddﬁldzOHddCb&:?ﬁbgt#ﬂdbd n

cor 1 &spami, rERTNG 1128 TG, St 15F 2 W RS mparalia eIt doub o
bond; WWbstébﬁrévt@&lwlm EH0 a/mfthé) RfahicAage washeUith Rafkt Shedrde 9roup

R5 i s absent; ~ ~2 their pharmaceutically acceptable salts and

esters. QvefBeN%SQa] N‘Lﬁlfn(ﬁltfaﬂorﬁ\e apgnpyapdation fofrthel solvent atheorcttidey @ib A ai m

oi phony! SORITRH 313 pATRR Yl e onre M (ESOBuL RANE et SolheRr o &

N at ons, 08). Re%ry&élﬁzéh@ﬁfmm %) tr@lél!mtétﬁehgheéqsl)fé'@(lﬁ‘@‘l fi(aigpmgone or
nmore N atoms; or a roup C, . ~al -saturated or aromatic heterocycle

cont¥ ni 6§ %o map g r@)ﬁlsé‘t'bﬁﬂn WSRIE grijgpieseeisgmers) CcooH Q = sinpl e
bond) NR . (wherein Ris as above defined) W=H, F, C, io Br,
Me, t- gﬁz@%al koxy, 2,5-dinethyl hexyl) trifluoromethyl,

2,5-(dit Plré;bamt:crret hyI Jofpheny! §- -[2-] 1 J‘&Ddiy)xblwm-ly))cﬁclbhaﬂylyethywyd»)a-sheny| )

phenyl ,. 8al k $_al kyl car bonyl heny| carb ny n= R2)
Ra. ") ReasPIRISINCRNG- e MPADE3 BRIt R 5l RRer 8is oo

above d.e? n.eﬂa 3. Benzo[ cJ-quinolizine corrpounds according to Claim'! of
formul a 2°3,474a,5,6,6a,7;8,9,10,1 Oa-dodecahydro-(1
H) - benz o tguld Inmethiyienec@elopropane [compound 12 wherein R, = R, = R, = H] (5 mL)

g_ C_hl gagwalsotransdffgrredfsby a Jo&le-tnppe%or?eed&g Gfﬁt%hz so?utfon of b)baen% QILIC(]4q(3'£ olizin-
2,3, 4, 4a g gﬁ@o@a@ﬁg @%ﬁh d?%‘ﬁ%@g%@ll@ %@HL)"&M@&‘&QGO”@ izin-3

one; Ca- dodecahydr o= 42
H) benzo[l'h}aqunl)q’hmla waaaﬂowed to warm to 0 °C and NaClO (8% solutxon 54 mL) was

2,3, 4 43, gdvay adde’d8 in 3% f I'Pﬁe s%ﬁﬁ %h%grsostl%rerae%r)% ﬁlmerp ﬁ':neZB{'uglxélé' Wigk! zin-3

- 250

2,3, 996, G@pardled, irﬂa é@@ed%aéy&f%éjéxtrad?@cﬂlwiwmmp(ii %i 26 Inlonand the
8c|or0235 0,1 Ca-decahydro-(1

f-~- benz@pmluuednopirgamcyws weges driesh, over oNagSQpa-AfteraHiluaton- ﬁﬁﬂhyl (1

kMR 5108 ond o 3 B kB AT OB

H~ benzo[\m}mjm riﬁéat’b@trpmé néxdaaaction.
6a~, 10aa) - 6, 6a, 7, 8, 9, 10, 10a- decahydr o- (4af - ~benzo[ c] qui nol i - zi n- 3one;

2 4 /E&rﬁnia@a 4ap) o
bas %Qéa?reaaeaﬁ@%ﬁ%f1643Aé‘-’%#%ﬁsf&“%%%%&n“ﬁF*f?&?%%?é@%l% g, 2one

[compound 14 wherein (QW), =H, R, =R, = =R, = H].
Isoxazoline 13 (3.64 g, 13.7 mmol) and p-TsOH (392 mg, 2.23 mmol) were
dissolved in acetone (90 mL) and water (30 mL) and the rgsulting solution was
stirred at room temperature for 7 days. The product was extracted with CH,Cl,,

30 the organic phase washed with NaHCO; (2 N) and dried over Na,SO,. After
filtration and evaporation of the solvent, a yellow crude oil (2.36 g) was
obtained. This was purified ﬁfs'f by chromatography (CH,Cl,-EtOAc, 12.5:1, R,
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8-chloro-3,4,5,6,6a,7,8,9, 10, 10a- decahydr o- (4aH) - benzo[ c] qui nol i zi n- 3- one;
3,4,5,6,6a,7,8,9, 10, 10a- decahydr o- 8- net hyl - (4aH) - benzo[ c] qui n ll,i ék@-@zone;
3,4,5,6,6a,7,8,9, 10, 10a- decahydr o- 4- net hyl - (4aH) - benzo[ c] qui n6l™ -one;
S

3,4,5,6,6a,7,8,9, 10, 10a- decahyd#o- 1- net hyl - (4aH) - benzo[ c] qui nol i zi n- 3- one;
8-c

hl Org‘\%])%rﬁ:l R, b %&z%@aﬂi%%bﬂeﬁém 0PN bther, affording pure

H) - benzo| c] qui nol |2|
2, 3, 5, 6isexazoline® 14| Ahg T%hyapy 409,°€)di net hyl - (1

f ~- benz i noli zi n-3-one;
8-ch|orgié£§ﬂ%56 6a, 7, 8, 9, 10, 10a- decahydro- 1-nmet hyl - (1

|2—|) BbEHGZS?t%l#'éngl |l é i dfogl ?éc;ﬁs gl,% 91‘1(31 o&ta nEydrl{o (1 l(l-lz benzo[c]quinolizin-3-one

H) - tmnz{x;m]mmumnbm wherénc(mN) =H R =R;=R;=R, = R6 H and h = double
8- chl or% ? 6, 6a, 7, 8, 9, 10, 10a- decahydro 4 met hy (4aH) - benzo[ c] qui nol i zi
n3-one; P84 15 6 6a, 7, 8, 9, 10, 1

Ca- deca(t.)g,y,g Zz,é, gﬁé‘?%‘g@bﬁﬂ?}@l{gpﬁ%ﬁfﬂﬁ9Ho¥ikf?f-§-oﬁes fi&mpound 1

8- chi or
Oa- decamrcbranJ(QmmH(H,aHszeR;s[RJ gRyeH andl&@dswbleﬂao%cﬁl 6,6a,7,8,9 10,1

O oS e 2T o A3 5 e 3R A Soven hestecs one
|- onSoper i R o aRef istBNSE o WE e e cmde Rl 470 e 4

i met hyl wds bbtdiredofohi@iningl a ahixtdreoné rearrangement products. ThlS oil was

%Bbgngﬂ%?nﬁagg%ﬁ%ﬁma &%gﬁ%{g{ﬁﬁ E/fed(slqmzrby%_(a]ﬁording pure 1 (163 mg,
g_ 3, 3546 7R, g%elgal%gg 14r§ v ot tRe dwBisBirlers HAVIRFIFOLELBIY Bhd # - 3-on
Ca- décém’usmmrﬂa oei rgdpeclisely-- benzo[ c] qui nol i zi n- 3- one;

8-chlorq-3,4,5,.6,6a,7,8,9) 10) 1 Oa-decahydro-5-nethyl -(4aH)-benzo[c] qu
i noPPzi &-@LBQ&—

3 4,5, Gﬁgpgra‘},oz,alo 10a-grecahydr gpéyi di met hy B-[fstedB-dieRgrRhcd - gHispnizi n-3 s

one, 7,8,9,10,1
Oa deca@ﬂyl)acﬁtémﬂo}eydghe)@ylﬂnmnm‘te]E?Omnﬂllmi @ herein (QW)ARR(Ndoz 25

3,4, 5 6, 6 ydra- 1, 5-di nmet hyl - (4af ~- benzo[ c] qui nol i zi n- 3
one; 8- ﬂgﬁ‘?éé &8%% 110,41 Ca- decahydro-4, 5-di nethyl - (1

| “benzo[%ﬁél'éwla'szlhne%rﬁﬁ% 1SStart|n from compound 2 [wherem (QW)- 5-(N-t-
2,3,5,6,6a,7 10, 10a- decahydro-4,5, 8-tri net hyl - ~-benzof ¢ U|noI|Z|n 3

one208- obutyslbapegam@ B,B4d, R:& B, FOH1 (32 3dcani B @nm &rm h9ta[l 122

ga) 3§Q;h Inng@ megétr@dﬁ%ﬁoﬁﬁp" éﬁ&tngngﬁop rﬁaﬁoﬁgy% grude,ofl was purified by
8- chl or %ﬁoﬁa%@aﬁﬁg?(@-%z@l}!%ebl%sowam%jE%M R; 03K td1l)| atiéading O as a

benzo[c]qU|noI|2|n- -one
3,4,5,6, m.;aqtareao focis enddeansisamatso- 4, 5 8-trimethyl - (4aH) benzoj ¢] qui nol i zi n-

3 one; i |@ro-3,4,5,6,6a,7,8,9,'10, 10a- decahydro- 1, 5-di net hyl - (4aH)
benzol[ c] in-3-one; 3,4,5,6,6a,7,8,9,10,1

Ca- decahgpgliparatidn 8- bf | MBL{R( t,64Hbkolaar2-91)G-gN-Habtyhacétadnidolcyclohexyl]]-
propanal oxime [compound 11 wherein (QW)= 5-(N-t-butyl)acetamido n = 1, R,
=R,=H] :

* A solution of ketal [compound 9 wherein (QW)= 5-(N-t-butyl)acetamidon = 1, R,

= R, = H] (22.1 g, 64.7 mmo!) in toluene (500 mL) was cooled at -78 °C; DIBAL-

30 H (solution 1 M in toluene, 288 mL) was then slowly added in 4 h and the
resulting solution was stirred for 3 h. After addition of water (260 mL), the
mixture was allowed to warm to room temperature, extracted with CH,Cl, (4 X



one; 2,3,5,6,6a,7,8,9,10,1 Oa-decahydro-6-nethyl-(1

H) - benzo[ c] qui nol i zi n- 3- one; 20

8-chloro-2, 3,5, 6, 6a,7,8,9, 10, 10a- decahydr o- 6- net hyl - (1 2 4 APR %02
H) - benzo[ c] qui noli zin-3 one; 2,3,5,6,6a,7,8,9,10,1

Oa- decahydr o- 6, 8-di met hyl - (1 H) - benzo[ c] qui noi i zi n- 3- one;
2,3,5,6,6a,7,8,9,10,1

Oa- decahydr o- 4, 6-di met hyl - (11 ~- B&nzo[ c] qui nol i zi n- 3- one;

2,3, z2356 8807 nfl.)9.aHY. tha- degamizdiayet. Griddmeivey! Naldo;: baAZPMlrdtbmoLhai n- 3-0
ne;

3, 4, 5, 6, e¥aportion10f e -sebvemyareudensl HQVZ@Wabmh@[mﬂmuusm iwithow- one;
8- chl 10a-d hyd thyl - (4 b I
B c .Orogﬁgﬁcaio%%?iﬂe%e%&%p a- decahydr o- 6- net hyl - (4aH) - benzo[ c] qui nol i zi

3 4,5.6, G’ﬁeﬁ, Birndet stiFARg des ahsditioh 8f diskidd bxaRadmosag Quelgiwhinoklai n-3on
3 4 55 6, mmwl)ansplﬂeﬁll@a?@ldnbhmqiedlaa -60ntE h;aM$@a(15 mbept bl walsi zi n- 3

n one

Oa- decah?ﬁ%g %Q %%ﬁe%gﬁfé\’f ﬁiﬂ@bﬂ«?ﬁ%drk]%aﬂf |an§)?lf"9?ﬂ 0f $le.above crude oil in
8- chl or oGH &132806aL Y., Aftér 18 ﬁﬁaE@NW HIOr Wal IbWEL &dded In 15 min. After

H) benzo[ ¢ qU| holizin-3- one;
2,3, 5, 6, &amn stigingo th@anu@u'srwas avarnedte room: teynpératire Bedmﬁ']aqinmtbl i zi n-

ﬁ;ggnzo[ &\F&% ﬁ(ﬁ% %Li %ﬂ%raseepag’a§0é%g}1g§p%%égqu-@?a%ugogs one \k{as gdracted

Ca- d@@ahwiﬂpCH GBJ S ki ZS@h:’Mi(ahthhéJ%bﬁﬁﬂlﬁééllbr@@hioz 14yet8OweRe dried over
8-chloro-3 6a7 9,10) 9 Ca-

ecahydr oNaz§Q1« ﬁsﬁehiiltta(twm ayapeldion-ef theispleentnthe aldheyde [compound

T

benzoj C] @rade bl 5141639)Qused without purification for the next reaction.
3,4,5,6, 6a 7

10a- decahydro- 1, 6, 8-tri pet hy| - (4al - ~-benzoj c] qui nofi zin
-3 one; @t@%é’?'ﬁh§ @%Y&a(%éaﬁ}dﬁopﬂlcﬁnﬁlmWL ) was added to a
| ~-bepzo| n
8- chl(i(g)ro s%\tg}ﬁgl glf g@H{}D@ '3@%1%8 gdeca §drrn6nqg) dndrl)¥req H?I £(17H)mL) and the
enéo[ c]hqesulohg anixiireonas RirBed ab, réany t@npetdtuie for 20 h. The mixture was
Ca- decahydr o 8-trine | - | ~-ben I nol.i zi
2.3,5, 6, e%.?weg l@%@%& (0L 20, YR Wi e 14 Saaavaton) oMol i 2i n
320 3te %cﬁ%&&oﬁe@aé%ﬁfhﬂé&%ﬁ@ éH5cF‘> (@ kMBOEWhLf Bnd the
N) - benzo['c C]UI noI Izl h-3 one 6a; 7/
Oa- decahyahrobised- drganisy llayersN)weren zdlied qoven Nazs(la oAdter s filration and
geﬁg l(go(r:f ﬂqp@?ﬁxt%q?%&?%golvem crode SRy ?roomgbgng 1 wWere%("&QNF 5-(N-t-
butyl)acetamido n = 1, R; = R, = H] (11.3 g) was obtained. This was purified by
chromatography eluting with CHCl,-MeOH, 50:1, 1% Et;N, and then with CHCl,-
MeOH, 3:1, 1% EtN (R, 0.32), affording pure oxime [compound 11 wherein
(QW)= 5-(N-t-butyl)acetamido n = 1, R; = R, = H} (7.41 g, 35%, oil) as a 1:1
25 mixture of E/Z diastereoisomers
Example 9
Preparation of 6-[2-[2-(1,3-dioxolan-2-y1)-6-(N-t-butyl)acetamido]cyclo-
hexyl]ethyl]-4-oxa-5-azaspiro[2.4]hept-6-ene [compound 13 wherein (QW)= 5-
(N-t-butyhacetamidon=1,R;= R, =Ry =R, = R; = H]
30 Prepared as example 4. Starting from the above prepared oxime [compound 11
wherein (QW)= 5-(N-t-butyl)acetamido n = 1, Ry = R, = H] (7.40 g, 22.6 mmol),
isoxazoline [compound 13 wherein (QW)= 5-(N-t-butyl)acetamidon=1, R, =R,
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5 6, 6a, 7, 8,9, 10, 10a- decahydro-5, 6, 8-tri net hyl - (4aH) - benzo[ c] qui nol i zi n-
3,4,5,6,6a,7,8,9,10,1 2 & APR 2002

Oa-decahydro 4,5,6-trimethyl -(4aH)-benzo[ c] qui noli zi n- 3one;

3,4,5,6,6a,7,8,9,10,1

Oa-decahydro- 1,5,6-trinethyl-(4aH)-benzo[ c] qui noli zi n-3one;

8-chl oro~2, 3,5, 6, 6a, 7, 8,9, 10, 10§ decahydro-4,5,6-trinmethyl-(1

H) benzo[ c U|noI|2|n30ne 366a789101

(8]51 ﬂfcaﬁyzag- R5= GRBHSHKAT? Eygg(’/?j) W)aﬁbebtad ailer]nglal@Irmde hmﬂ?u?eldwathout
chloraq ecahydr o- trinmethy

benzo[c]Pd{WﬁstPQu"ﬁ?% 5’&%‘?*923‘350@ 6,6a,7,8, 09,10, 1

Ca- decahmey, 495, 6-tetranet hyl - (1 H)-benzo[ c] qui noli zi n3-one; -~s

8- chl ord‘fﬂ‘?%‘b—% 7,8,9,10, 10a- decahydro-4,5, 6-tri net hyl - (4aH)

benzo[ c]Rnepamtncm n-af- 06e[2 [2-oxo-5-[(N-t-butyl)acetamndo]cyclohexyl]ethyl]-4-oxa-5—

geﬁzg[ S] e 78%[2431‘%0%' 7Ene SoMBotnd 14 Wharein (= B-(N -%utykgacetamldo n

8- chl oro.q R, & 7=th9= ..1@? decahydro-1,5,6-trinethyl-(4aH) 2o
benzo[ c] qui n6| | z?n 2onet 34 6, 6a,7,8,9, 10)1 Ca- decahydro-1
(5, 6, 8- t@m.ld@mebhatel(nmmt[wheo@m](@W)m&(N—thM)aeetamldon =1,R;=R,=R,

o ohlor o Rust s 7 B 9388 to L THRLS Waso s Sebiasb i phalars Ciso.baed 26
g g gg [ 85@4 %‘gqﬂfiseﬁﬁiﬁhyﬂréc@t AB! @yé Fﬁl(’)s'% aaahfkﬁ@mb@' na'? &%‘as_

2 4
3,4,
3o0ne

Ga- oct ah dro benzo ut hol I Zi n
8 chloor ostEsnﬁg,Gat Toengtempefmum:twmpui\eremtiqn WeEBHromplete| d\]aq(DOI_,OWa& n-3-0

5 6, 6a, 7245ed vp toopH /ot &ltsratiyation and.eyaperation) ohihe solvepticrude 214hW§-30ne

6, |
o Subrg b emad o fore g bany ey oD sl o
6,

anad tben20Q:dt (ﬂ,yaﬂc&),saffetmyg mure|-|j4basnzar[ q1q£snompcomd1 1% whmrem

ol G0l SR ARE e, ?ﬁ[cﬁ LR RE B0 G4 g SR 2%

1% 6, é@a%ﬁd@r@@ﬁﬁbﬂf@h@nﬁ%’dﬁém(l - benzo[ ¢] qui nol i zi n- 3- one;
4a benzyl - 6a, 7, 8,

Ca- decaf‘@ﬂmﬂﬂﬂ) benzo| c] qU| noI i zi n- 3- one;

4a- benzy o 3,4,5, 6,
bénzo C]E[ﬁ n 3- 8$1e ggt?éﬁg ?99 %g%@iS?li'é{)i go (ﬂ(g??btyl?acetamido-
Ga- decahwéﬁibiﬁgqmﬁdiwnn-@aﬁe?@m thd]ﬂWH&@éinZ(CW\l)— W—t—butyl)acetamldo n
4a- benzyl 6a, 7,8 0, 10a- decahydro 4- met hyl - I—B
=1, R, =R,=R;=R;=R;=Hand h = doublebond]and 3,5,6,6a,7,8,9-
20 octahydro-(1H)-8-(N-t-Butyl)acetamldo-benzo[c]qumohzm-3-one [compound 1
wherein (QW)= 8-(N-t-butyl)acetamidon=1,R; =R, =R;=R,=Rgs=Hand i=
double bond].
A solution of isoxazoline [compound 14 wherein (QW)= 5-(N-t-butyl)acetamido
n=1,R, =R,= R, =R, =R, = H] (847 mg, 2.83 mmol) in DMF (109 mL) was
25 heated under reflux for 3 h. After distillation under reduced pressure of the

5
5
5,

2,
8-
2,
2,
28
2,

3,
ch
3,
3
3

solvent, a crude oil containing a mixture of rearrangement products was

h obtained. Chromatographic separation (CH,Cl,-MeOH, 25:1, 1 % NH,) afforded
pure 1 (161 mg, 18%, R,0.32, oil) as 10:1 mixture of the two isomers having the
double bond In position h or i respectively.



benzo(c] qui noli zin-3-one; io

4a- benzyl -3,4,5, 6, 6a, 7, 8,9, 10, 10a- decahydr o- 1- net hyl - (4al- ~

benzo[ c] qui noli zin-3-one; ' 3,4,5,6,64a,7,8,9,10,1 2 4 APR 2002
Qa- decahydr o- 4a- (4- pyri dyl ) net hyl - (4ah~ benzo[ c] qui nol i zi n- 3- one;
8-chloro-3,4,5,6, 6a,7,8,9, 10, 10a-Yecahydr o-4a- (4-pyri dyl )nmethyl - (4af-~ is

benzol c] quxgﬁl,P]g iq- 3- one;
3,4,5,6,6a,7,8,9, I0, 10a- decahydr o- 8- net hyl - 4a- (4- pyri dyl ) met hyl - (4al - ~

benzo ¢] qfrephiation- Bfor(el-)(4ax,6ap,10ax)-3,4,5,6,6a,7,8,9,10,10a-Decahydro-(4aH)-
3,4,5,6,6a,7,8,9, 10, 10a- decahydr o- 4- net hyl -4‘a-é4w)yri dyl ) net hyl - (4aH)
benzo[ c] qRersplcqwingligines-opg [compound 1 wherein (QW), = H, R, = R, = R, = R,

3,4,5, 6, 6?2257?%3%&”'%—4%%@%0389@5 o- 1- et hyl - 4a- (4- pyri dyl ) net hyl - (4al- ~benzo

[ c] qui nol rocess*for the preparation of conpounds according

t o anye of ins 1-3 4% - 2
58 ot (S her e n R AR A1 OSLF S AI0162.7.0.0, 1T 08 Dktahiydratsakp. (2

cyclized tenzofsjgdino|izin-3-ore [congrRUunoR witersin( (RéherrHRR, =FR, =aRd=(RQF" are
Caner ci n 5~ KipBid TABHMES8NE Gefined in Glaim L) is which ie profectéd
AR e b e e S el
(6) 25 ).prepared according to known methods, was reduced to compound 6 [wherein
10 (QW),=H, R; = R, = H ] according to the following procedure : A solution of 5,
(4.1 mmol in 12 mL of THF) was cooled to - 78°C, and a 1 M solution of LiEt,BH
in THF (8.2 mL) was slowly added. After 15 min of stirring at -78°C, 2 N HCl in
anhydrous EtOH was added dropwise until pH 3.5-4 was reached, immediately
followed by addition of 18 mL of ethanol. The mixture was left to warm at 0 °C
15 and after 30 min was diluted with CH,Cl,. After the usual work-up the product
was purified by flash-column chromatography and obtained in 80% yield as a
sticky oil.

To a solution of compound 6 [wherein (QW), =H, R; =R, = H] (600 mg; .1.76
mmol in 10 mL of CH,Cl,) at 0°C were added dropwise 1-methoxy-3-
20 trimethylsilyloxy-1,3-butadiene [compound 8, wherein R, = MeO, R;= H, R = H]
(608 mg, 3.53 mmol), NEt; (0.5 mL, 3.53 mmol) and TMSOTT (4.4 mmol, 0.85
mL), the mixiure was left to warm to r.t. under stirring for 30 min. Then the
mixture was treated with NaHCO, (satd) for 24 under stirring. Usual work-up -
and purification by flash column chromatography afforded the 4ab isomer (+/-)
25 (4ap,6ap,10a0)-3,4,5,6,62,7,8,9,10,10a-decahydro-(4aH)-benzo[c]quinolizin-3-
one [compound 1 wherein (QW), = H,R,=R,=R; =R, =Rg=Hand a =
double bond] in 20% yield as an oil
The preparation of 4aa isomer was done as follows :
To a solution of compound 6 [wherein (QW), = H, R, = R4' ='H ] (200 mg, 0.71
30 mmol in 5 mL of CH,Cl,) and 1-methoxy-3-trimethylsilyloxy-1,3-butadiene
[compound 8, whérein R, = MeO, R;= H, R, = H] (244 mg, 1.42 mmol), at 0°C
was added dropwise TiCl, (0.155 mL, of a 2M solution in CH,CI,) and the



(W~)n 30, (6) 2 ~ APR 200z 30 (wherein R3, R4 , R5 and (WQ ~ are as
defined in Caim1l and conpound (6) is reacted with a silylether (8) R~ 5
RB ~(8) TMS OR2 io (wherein R® Rz and Re are as defined inz% i @%
prepared "in situ" by reacting a vinyl-ketone (7) Rt 15 O (7) a‘B(P\r”‘?n in
R' Rz, R6 are as above defined) wth a silylating agent as zo
trimethylsilyltrifluoronetansul phonic anhydride (TVMSOTf) and are finally
hydrolized) for exanple wth sodi&im hydrogencarbonate, to give the final

d I ' = i [ lLai.m.4
Wherei n (TG g Toft tb, WaRnol'rt Spébr, SUgbpRE° T Tatnel 88, hriieats 1 1
per f or medreiajed esithi NAHEFO4i(satd)r fodi 30 amin uintere stiging>CQsuel twotkhgp and
Che. sat umirdefonaior Py Colag cbealpagphib sHoraed thee Ass amer (1)

‘ ; . . : i)

nol tri 1 [P LORERl DR RR 8 el T 0 META 05 SReal ek e IR R A Bt

di aceg at @ne [dmlmmmhomrgigmgnW)g keHs (R | at}k?_mmglzeq:ppal Rg = ¢agRat g S0 6.
ere i o

Process according to C aim rein the reac n bet ween the conpound (6)
and the $lquplebaad] (ig16%<yipleraweiked in the presence of Tid 4. 2 4 ASR

.~12 31 7 &thﬁf?%? according to Claim4 wherein the reaction between
conpound Q% the silylether (8) is perforned in the presence of

TTVBOTT . The Rribitioh fpoteddie off teameparedicompoumdsing psgedt "ot ané! iso-
according to any of clainms 1-3) wherein: s the carbonyl group of a conpound
of for nulenzymeschband 220f botrreduptase war3jetermined/ usingncelfdan systeons (for

defingd) 48 REIR'CRLPERS) kpi€idhg Murthn Fsd-8ndyH3TPURY £ Rhe samples are
incubated in the presence of testosterone labelled with tritium and thereafter
the quantity of labelied dihydrotestosterone formed in the absence and in the
presence of the inhibitor is measured. The compounds showed high inhibiting
power of Sa-reductase enzyme (in particular of iso-enzyme 1) with an inhibition
15 higher than 50% at the concentration of 10 - 100 nM.
For example the 10:1 mixture of 2,3,5,6,7,8,9,10-octahydro-(1H)-
benzo[cjquinolizin-3-one [compound 1 wherein (QW), =H,R; =R, =R, =R, =
R, = H and h = double bond ] and 2,3,5,6,6a,7.8,9-octahydro-(3H)-
benzo[c]quinolizin-3-one [compound 1 wherein (QW),=H, R =R, =R;=R, =
20 R; = H and i = double bond], prepared according the example 6, was as
selective inhibitor towards type 1 isoenzyme, having an IC;, value of 68 nM,'
whereas the IC;, towards the type 2 isoenzyme was not determinable. _
For the therapeutical administration the compounds according to the invention
are prepared in the form of pharmaceutical compositions containing the active
25  principle and the organic or inorganic excipients suitable for the oral, parenteral
.. or topic administration of the compositions. The pharmaceutical compositions
can thererfore be in the solid form (dragees, suppositories, creams, ointments),
liquid form (solutions, suspensions, emulsions) and can possibly contain the
stabilizéfs, conservatives, humectants, emulsifier, buffers or salts used for
30 equilibrating the osmotic pressure which are commonly used in the ,art;
Generally the administration of the compounds is performed according to the



Zo O COOVv R3 C9) taWn as (wherein R3, R~) QN and n are as above defined)
which is reduced to the correspondi ng ai dehyde (10) R4 HO3 0 I~ , (10) ,
tQV)n 32 2 4 APR Z002 (wherein R3, R4) QN and n are as abogé& ARR @fzd)
with DI BAL, and such s al dehyde is transforned into the oxine (11 ) ONio
zs (11) (wherein R3) R4, QN and n are as above defined) which is reacted
with a nethyl enecycl opropane derivative (12) RR R~ Rs (12) (wherein R, RZ

and R8 are as above defined) to @ ve the isoxazoline (13) 20 R, . . (13) zs
(wherein

depr ot ecripaliep e saneiBn s Tor ¥ B poshs Soed et the samoy o -

~ ~ Jr PRpgi#8ses and taking into consideration the age and conditions of the patients.



33 (wherein R) R2) R3, R4, Re) QN and n 'are as above defined) which is
rearranged to the final product of forrmula (1) wherein X =0, i or his a
doubl e bond and the other substituents are as above defined. 9. Conmpound of
form~"~"~ 51 80Ca (6) ~0o wherein W Q n, R3) R4, R5 are as defined in
claim1 10. Pharmaceutical conposition wherein the active pri %Fuﬁ? hﬁza
conpound of forrnmula (1) according to Claiml1l or mxtures ther rn
conbination with the suitabl e pharnaceutical acceptable excipients. 11.
Phar maceuti cal conposition according to Caim210 for use in the inhibition
~.s of the 5aR-I andlor 5aR-11| i2e-enzynes. 12. Plrmaceutical conposition
according to clainms 10 and 11 in the formsuitabl® for topic use. 13.

Met hod for the treatnent of pathologies related t® 5a-reductase enzynmes by
adm nistration to the patient of a pharmaceuticg acti%e anount of a ao
phar maceutical conposition according to C ains ¢—(et hod according to
claim 13 wherein the treated pathologies are ac es§ prostatic
cancer and prostatic hypertroghy, i@ nmen and hirsuti i men. ' 15. Use
of conpounds of formula (1) & Png to claiml<as/rnh\bitprg of steroid
25 Ha-reductase enzynes in pl X yo5ft i ons for

regul ating the plant growtgi. ,ﬁg‘@s ., activer nci pl ¢ a conpound
of formula (1) according to CNaing#1l or mixtures the&eof ‘gossibly in
conbination with the additiveg cognonly used in agffcolture for this
purposes. 30 17. Process for .growm h regul ati on wjerein.a Lffective

quantity of a conposition accorging to Claim 16 is distfributed on the seeds
andlor on thg plants to treat. g =
.AF9. Alu. A", Q A90. A As. A L. AGAs. A& AL% AS& Ay. &h. A. . A A A9 AFL. Asr 6. Asy

.ALAH . An& £| AH . A . A9E. A. AY. & AY! Y9. Al FR A@ A. &p: 3, - 87S45 7IC
SS( St. #. 2?2?272RE?22?222?2?82?7x88x?2p???p '
~?~?~~????x???.xx|?|><>>>?>>>>??1|??~?>|?|?~x0?'

??|?C???>||??X||0>>??~>p????~?%g
5

~?X~| ~?| ~?285~22???| <?7??~x8~?~

0

PZHMORR| ~2777~~~228~22R82227>>" |
| p>| ~| 2~| 2>gp & E=~~92>2" ~227>>$: 845 C

>>>7<?7??7 >>| | ?27<<<<

| 2| 22~2~~p| | 282222222~22222>~~-F?2?2~2222227?? ?>>| >>>87727~227X?7<?

2~22" ~| 2| 2| ~252~2| 8p?2222~>22227R>?200~>22<" 1?

P>~ P>SSI~ WP IX?22222<22022~~| X22222| | | ~2222 8 X ?2~27~

~ C

TT( T#.
???2?~?2??p0??
2727727727727

TT(TH. #. 2228222777 p
27~2~2227| | &

RQPP?PVPVV?I?V?IVV?~7

I A H

~297?

p222| 8~~2222927" 22280 B2>2~~28x2?2>E227~?

& O

Scherie

£
c .
2



27<?27" 8~X8S2272<<~2<2P?222~~229725022722 7 ~~~>2P287>2>7222722777~ ~~~~§? 297| 27
45@59>??

2220~2p~Xx2X Y ~| 2| ~222| | <2222 8X?~2022~~~~" >?>>~2222~2~2| <~<?222222>2222227
?2~~~8x20?7>

~————

33(3#. #. Op?@~"
2222| y?| 2278

?2??1 W S| +Z+45 Z+C
(#.#.|~?x??p?g 99999999p999999999'???Q??>??~?J§~?~o e L

N
~~~~~ e B B Y )

o

....................... 50422227200 2228~27] : 2Fe - 4
‘ 22790222228

NN NLNLNONSNSN NS N NN NLNLNLNLNININSS . ST L oSSl L N L NN ININNISNONISNeS. S ~ ~ N N NN NN NN N



. XyWB! | Xy2s$109%& () -! F&10% V& ()- .!F&LO%&' ()- .!F&LOW & () -
1 fOF&L09B3& ()- . VF&LO%-& ()- .
bCl ! Xy2s$f ! 109& ()-310%& ()-% 10%& ()- 10 10 10 910%& ()-y25$10%&'£3- k~b
| }[9bCH ! ~1 $10%& ()-! kI $10%& ()-!\1$10%p& ()-!10%& ()- " 10%& (4 % APR 2007
#109%&' ()-|L}\]1~_aVK@!!~ 10 10 10 38 "10%& ()- L3 "10%& ()-!k/ $10%& ()-*
"109%&' () - ( Wégﬁg()-_l o#tghi j yxnbCl 11 ~ 1@910%& ()- 105 105 105, Y" 10%%& () -
, Y 10%8& () - %& ()-$ 109%%& ()-y{OdEnbCl ! ! ~

1.Fully and partially reduced benzo[c]-quinolizine compounds of formula (1)

()

wherein:
10 R, R, Ra, Rs Rs, same or different, are chosen in the group consisting of: H,
Cisalkyl, C.salkenyl, C,salkynyl, cyclopropane, cyclobutane, cyclopentane,
cyclohexane, cyclohgptane, cyclooctane, norbornané, canphane, adamantane,
phenyl, biphenyl, naphtyl, saturated or aromatic heterocycle containing one or
more N atoms, halogen, CN, azide, NRR', C,,alkylamino, arylamino, C,.
15 galkyloxy, aryloxy, COOR, CONRR', ‘C(=O)R, wherein R and R', -same or
| different, are chosen in the group consisting of: H, C,jalkyl, cyclopropane,
cyclobutane, cyclopentane, cyclohexane, cycloheptane, cyclooctane,
norbornane, canphane, adamantane, phenyl, hiphenyl, naphtyl, saturated or
aromatic heterocycle containing one or more N atoms, phenyl-, biphenyl-,
20 naphtyl-C, salkyl; .
Rs is chosen in the group consisting of: H, C, salkyl, C, ;alkyl-phenyl, -biphenyl, -
naphtyl, COOR, CN, , phenyl, biphenyl, naphtyl, saturated or aromatic
heterocycle containing one or more N atoms, C,jalkyl-saturated or aromatic
heterocycle containing one or more N atoms; C,galkyl-saturated or aromatic
25  heterocycle containing one or more N atoms -ribose-phosphate
X is chosen in the group consisting of: O, C(=0O)R, COOR, NO,, CONRR
wherein R and R' are as above defined;
Q is chosen in the group consisting of: simple bond, C,salkyl, C,salkenyl, C..
salkynyl, cyclopropane, cyclobutane, cyclopentane, cyclohexane, cycloheptane,
.30 cyclooctang, norbornane, canphane, adamantane, CO, CONR, NR, wherein R
is as above defined;
W is chosen in the group consisting of: H, C,salkyl, C,, alkenyl, C,galkynyl,
cyclopropane,  cyclobutane, cyclopentane, cyclohexane, cycloheptane,
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more N atoms wherein the groups alkyl, alkenyl, alkynyl, cyclopropane,

cyclobutane, cyclopentane, cyclohexane, cycloheptane, cyclooctane,
10 norbornane, ca;wphane. adamantane, pheriyl. biphenyl, naphtyl, saturated or

aromatic heterocycle containing one or more N atoms, can be substitued; n is

an integer compriséd between 1 and 4;

the sytﬁbol -—- means that the corresponding bonds a, b, c, de, f, g, handi

can be a simple or a double bondé with the proviéo that when b or f are a

15 double bond then the group Ry is absent;
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1 & ()-'" 1(®Benzolc)- qunnohznne compounds of formula'(1) accordlng to Claim 1, wherein

Rs = H, Cwalkyl-phenyl -blphenyl -naphtyl, COOR, CN, phenyl, biphenyl,
naphtyl, saturated or aromatic hetefocycle containing one or more N atoms, C..
s galkyl-saturated or aromatic heterocycle containing one or more N atoms; or a

group C,,,:alkyl-saturated or aromatic heterocycle containing one or more N
atoms -ribose-phosphate '

X = 0, COOH
Q = simple bond, CO, CONR, NR(wherein R is as above defined) W = H, F, Cl,

10 Br, Me, tbutyl, Ci-Balkoxy, 2,5-dimethylhexyl, trifluoromethyl, 2,5-(di-
trifluoromethyl)-phenyl, 4-methoxy-phenyl, 4-fluoro-phenyl, phenyl, phenyl-C,.
salkyl, Cia alkylca'rbonyl. phenylcarbdnyl.

n=1and2
R., Ry Rs, Ry Rg = H, Me, CN phenyl, COOR, CONRR' (whereln R and R' are
15 as above defined).
3. Benzo[c)-quinolizine compounds according to Claim 1 of formula :

- 2,3,4,4a,5,6,6a,7,8,9,10,10a-dodecahydro-(1H)-benzojc]quinolizin-3-one;
8-chloro-2,3,4,4a,5,6,6a,7,8,9,10, 10a-dodecahydro-(1H)-benzo[c]quinolizin-3-
one;

20 2,344a,5,6,62a,7,8,2,10,1 Oa-doaecahydro-8~methyl-(1 H)-benzo[cjquinolizin-3-
one; '
2,3,4,4a,5,6,6a,7.8.9,10,10a-dodecahydrbi4-methyl-(1H)-benzo[c]quinolizin-S-
one; . ‘
2,3,4,4a,5,6,6a,7,8,9,10,10a-dodecahydro-1-methyl-(1H)-benzo[c]quinolizin-3-

25  OnE;
2','3,5,6.6a,7,8.9.10,10a-decahydro—(1H)~benzo[c]quinolizin-s-one;
8-chloro-2,3,5,6,6a,7,8,9,10,10a-decahydro-(1 H)-benzo[c]quinolizin-B-one;
2,3,5,6,63,7;8.9,1 0,10a-decahydro-8-methyl-(1H)-benzofc]quinolizin-3-one;
2,3,5,6,62,7,8,9,10,10a-decahyd ro-4-methyl-(1H)-benzo[c]quinolizin-3-one;

30 2,3,5,6,6a,7,8,9,10,10a-decahydro-1 fmethyl-(1 H)-benzo[c]quinolizin-3-one;
(420, 6ap,10ac)-3,4,5,6,6a,7,8,9,10,10a-decahydro-(4aH)benzo[c]quinoli-zin-3-

one;
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3.4.'5,6,6a,7,8,9,10.1 Oa-decahydro-(4aH)-benzolc]quinolizin-3-one;
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one;
2,3,5,6,6a,7,8,8,10,10a-decahydro-1,4-dimethyl-(1H)-benzo[c]quinolizin-3-one;
8-chloro-3,4,5,6,6a,7,8,9,10,10a-decahydro-4-methyl-(4aH)-benzojc)quinolizin-
3-one;
3,4,5,6,6a,7,8,9,10,10a-decahydro-4,8-dimethyl-(4aH)-benzo[c]quinolizin-3-

. 15 one;
8-chloro-3,4,5,6,64,7,8,9,10,10a-decahydro-1-methyl-(4aH)-benzo[c]quinolizin-
3-one; .
3,4,5,6,6a,7,8,9,10,10a-decahydro-1,8-dimethyl-(4aH)-benzo]c]quinolizin-3-
one;

20 2,3,5,6,6a,7,8,9,10,10a-decahydro-5-methyl-(1H)-benzo[c]quinolizin-3-one;
8-chloro-2,3,5,6,6a,7,8,9,10,10a-decahydro-5-methyl-(1H)-benzo[c]quinolizin-3-
one;
2,3,5,6,6a,7,8,9.10,10a-decahydro-5.8-dimethyl-(1 H)-bénzo[c]quinolizin-3-one;
2,3,5,6,6_21,7,8,9,10,10a-decahydro-4,5-dimethyl-(1H)-benzo[c]quinolizin-3-one;

25 2,3,5,6,63,7,8,9,10.10a—decahydro-‘l,5-dimethy|—(1H)-benzo[c]quinolizin-3-one;

~ 3,/4,5,6,6a,7,8, 9,10,10a-decahydro-5-methyl-(4aH)-benzo[c]quinolizin-3-one;
| 8-chloro-3 4,5,6,6a,7,8,9,10,10a-decahydro-5-methyl- (4aH)—benzo[c]qumohzm-
3-one;
3.4,5,6, 6a ,7,8,9,10,10a-decahydro-5,8-dimethyl- (4aH)—benzo[c]qu|nohzm-3-

30 one;, .

3.4,5,6,63,7,8,9,10,1Oa-decahyd(0-4,5-dimethyl-(4aH)-benzo[c]quinolizin-S-

one;
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8-chloro-3,4,5,6,64,7,8,9,10,10a-decahydro-4,5-dimethyl-(4aH)-
benzofclquinolizin-3-one;
3,4,5,6,6a,7,8,9,10,10a-decahydro-4,5,8-trimethyl-(4aH)-benzo[c]quinolizin-3-
one;

15 8-chloro-3,4,5,6,6a,7,8,9,10,10a-decahydro-1,5-dimethyl-(4aH)-
benzo|cjquinolizin-3-one;
3.4,5,6,6a,7,8,9,10,10a-decahydro-1,5,8-trimethyl-(4aH)-benzo[c]quinolizin-3-
one; |
2,3,5,6,6a,7,8,9,10,10a-decahydro-6-methyl-(1H)-benzo[c]quinolizin-3-one; «

20  8-chloro-2,3,5,6,6a,7,8,9,10,10a-decahydro-6-methyl-(1H)-benzo[c]lquinolizin-3-
one;
2,3,5,6,6a,7,8,9,10,10a-decahydro-6,8-dimethyl-(1H)-benzo[clquinolizin-3-one;
2,3,5,6,6a,7,8,9,10,10a-decahydro-4,6-dimethyl-(1H)-benzo[c]quinolizin-3-one;
2,3,5,6,6a,7,8,9,10,10a-decahydro-1,6-dimethyl-(1H)-benzo[c]quinolizin-3-one;

25  3,4,5,6,6a,7,8,9,10,10a-decahydro-6-methyl-(4aH)-benzo[c]quinolizin-3-one;
8-chloro-3,4,5,6,62a,7,8,9,10,10a~-decahydro-6-methyl-(4aH)-benzo[c]quinolizin- -
3-one;
3,4,5,6,6a,7,8,9,10,10a-decahydro-6,8-dimethyl-(4aH)-benzo[c]quinolizin-3-
one; o

30 3,4,5,6,6a,7,8,9,10,10a-decahydro-4,6-dimethyl-(4aH)-benzo]c]quinolizin-3-
one;
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18" 10% ()g.cRIot0%E3 0,6,6a1P4%, 0,103-d8%hfdro-4, b2l thyl-(1H)-
benzo[c]quinolizin-3-one;
s 23,5,6,6a,7,8,9,10,10a-decahydro-4,6,8-trimethyl-(1H)-benzo[c]quinolizin-3-
one;
8-chloro-2,3,5,6,6a,7,8,9,10,10a-decahydro-1,6-dimethyl-(1H)-
benzo[c]quinolizin-3-one;
2,3,5,6,6a,7,8,9,10,10a-decahydro-1,4,6-trimethyl-(1H)-benzo[clquinolizin-3-
10 one;
8-chloro-3,4,5,6,6a,7,8,9,10,10a-decahydro-4,6-dimethyl-(4aH)-
benzo[c]quinolizin-3-one;
3,4,5,6,62,7,8,9,10,10a-decahydro-4,6,8-trimethyl-(4aH)-benzo[c]quinolizin-3-
one;
15 8-chloro-3,4,5,6,6a,7,8,9,10,10a-decahydro-1,6-dimethyl-(4aH)-
benzo[é]quinolizin-3-0ne; _
3,4,5,6,6a,7,8,9,10,10a-decahydro-1 ,6,8-trimethyl-(4aH)—benzo[c]quinolizin'-'S-
one; .
2,3,5,6,61,7,8,9,10,10a-decahydro-5,6-dimethyl-(1 H)-benzo[c]quinolizin-3-one;
20  8-chloro-2,3,5,6,6a,7,8,9,10,10a-decahydro-5,6-dimethyl-(1H)-
benzoc]quinolizin-3-one;
2,3,5,6,6a,7,8,9,10,10a-decahydro-5,6,8-trimethyl-(1H)-benzo|c]quinolizin-3-
one;
2,3,5,6,6a,7,8,9,10,10a-decahydro-4,5,6-trimethyl-(1H)-benzo[c]quinolizin-3-
25 onhe; )
2,3,5,6,6a,7,8,9,10,10a-decahydro-1,5,6-trimethyi-(1 H)-benzo[c]quinolizin-é-
one; |
3,4,5,6,6a;7,8,9,10,10a-decahydro-5,6-dimethyl-(4aH)-benzo[c]quinolizin-3-
one;
30 8-chloro-3,4,5,6,6a,7,8,9,10,10a-decahydro-5,6-d im.ethy!-(4aH)-
' benzo[c]quinolizin;3—one; '
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s 3.4,5,6,6a,7,8,9,10,10a-decahydro-1,5,6-trimethyl-(4aH)-benzo[c]quinolizin-3-
one;
8-chloro-2,3,5,6,6a,7,8,9,10,10a-decahydro-4,5,6-trimethyl-(1 H)-
benzolc]quinolizin-3-one;
2,3,5,6,6a,7,8,9,10,10a-decahydro-4,5,6,8-tetramethyl-(1H)-benzo[c]quinolizin-

10 3-one;
8-chloro-2,3,5,6,6a,7,8,9,10,10a-decahydro-1,5,6-trimethyl-(1 H)-
benzo[c]quinolizin-3-one;
2,3,5,6,6a,7,8,9,10,10a-decahydro-1,4,5,6-tetramethyl-(1 H)-benzolc]quinolizin-
3-one;

a5 8-chloro-3,4,5,6,62a,7,8,9,10,10a-decahydro-4,5,6-trimethyl-(4aH)-
benzo{c]quinolizin-3-one;
3,4,5,6,6a,7,8,9,10,10a-decahydro-4,5,6,8-tetramethyl-(4aH)-
benzo[c]quinolizin-3-one; .
8-chloro-3,4,5,6,6a,7,8,9,10,10a-decahydro-1,5,6-trimethyl-(4aH)-

20 benzo[c]quinolizin-3-one;
3,4,5,6,6a,7,8,9,10,10a-decahydro-1,5,6,8-tetramethyl-(4aH)-
benzo{c]quinolizin-3-one;
5,6,6a,7,8,9,10,10a-octahydro-(3H)-benzo[c]quinolizin-3-one;
8-chloro-5,6,6a,7,8,9,10,10a-octahydro-(3H)-benzo[c]quinolizin-3-one;

25 5,6,6a,7,8,9,10,10a-octahydro-8-methyl-(3H)-benzo[c]quinolizin-3-one;
5,6,6a,7,8,9,10,10a-octahydro-4-methyl-(3H)-benzo[c]quinolizin-3-one;
8-chloro-5,6,6a,7,8,9,10,10a-octahydro-4-methyl-(3H)-benzo[c]quinolizin-3-one;
5,6,6a,7,8,9,10,10a-octahydro-4,8-dimethyl-(3H)-benzo|[c]quinolizin-3-one;
2,3,5,6,7,8,9,10-octahydro-(1H)-benzo[c]quinolizin-3-one;

30 8-chloro-2,3,5,6,7,8,9,10-octahydro-(1H)-benzo[c]quinolizin-3-one;
2,3,5,8,7,8,9,10-octahydro-8-methyl-(1H)-benzo[c]quinolizin-3-one;
2,3,5,6,6a,7,8,9-octahydro-(1H)-benzo[c]quinolizin-3-one;



109 X#s& ()- y/ 10%sX#s& ()-' ( y/ 10%X#s& ()- y/ 10%X#s& ()-
1096 X#s& () - ?@BDFGH LOC y/ 109 X#s& ()-'' ( y/ 109X#s& ()- y/ 1096X#s& () -

y/ 10%X#s& ()-- y/ 10%X#s& ()--' (H JKLNPOANOC ( y/ 10%sX#s& (Qé'ﬂm
1098 X#s& ()- y/ 10%sX#s& ()-'( y/ 10%sX#s& ()- y/ LI0%X#s& () - R c

%) 10%#& ()- | %s10%#& ()-" y/ 10%8%#s& ()-' (- y/ 10%sX#s& ()-
8-chloro-2,3,5,6,6a,7,8.9-octahydro-(1'H)-benzo[c]quinolizin-s-one;
2,3,5,6,6a,7,8,9-octahydro-8-methyl-(1H)-benzo_[c]quinolizin-S-one;
4a-benzyl-3,4,5,6,6a,7,8,9,10,1 Oa-i:lecahydro-(4aH)-benzo[c]quinolizin-3-one;
4a-benzyl-8-chloro-3,4.5,6,6a,7,8,9,‘10.10a.-decahydro-(4aH)-

s benzo[c]quinolizin-3-one;
4a-benzyl-3,4,5,6,62,7,8,9,10,10a-decahydro-8-methyl-(4aH)-
benzo[c]quinolizin-3-one;
4a-benzyl-3,4,5,6,6a,7,8,9,10,10a-decahydro-4-methyl-{4aH)-
benzo[c]quinolizin-3-one;

10 4a-benzyl-3,4,5,6,6a,7,8,9,10 10a-decahydro-1-methyl (4aH)-
benzo[c]quinolizin-3-one;
3,4,5,6,6a,7,8,9,10,10a-decahydro-4a-(4-pyridyl)methyl-(4aH)-
benzo[c]quinolizin-3-one;
8-chloro-3,4,5,6,62,7,8,9,10,10a-decahydro-4a-(4-pyridyl)methyl-(4aH)-

15  benzo[c]lquinolizin-3-one;
3,4,5,6,6a,7,8,9,10,10a-decahydro-8-methyl-4a-(4-pyridyl)methyl-(4aH)-
benzolc]quinolizin-3-one;

' 3,4,5,6,6a,7,8,9,10,10a-decahydro-4-methyl-4a-(4-pyridyl)methyl-(4aH)-
benzolc]quinolizin-3-one;

20 3,4,5,6,6a,7,8,9,10,10a-decahydro-1 -methyl-4a-(4ipyridyl)methy)-(4aH)-
benzo[c]quinolizin-3-one; ' .

4. Process for the preparation of compounds according to any of claims 1-3
wherein: ) .
the ester-group of a compound of formula (2)
25
0O Ry
COOMe

L @

(QW).—.

“30  (wherein R, R, and (WQ), are as defined in Claim 1)

is cyclized to enamide (3)
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(wherein R;, R, and (WQ), are as defined in Claim 1)
15 which is protected with a protecting group Boc to give the compound (5)

R4

R;

(WQ)n

20 e

N
Boc ()

(wherein R;, R, and (WQ), are as defined in Claim 1)
which is reduced to compound (6)

25
.Rq¢
R
(WQ)n Rs
Boc

30
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: . 30
(wherein R,, R, , R; and (WQ), are as defined in Claim 1)
and compound (6) is reacted with a silylether (8)
- )
Ry
R
5 N (8)
TMSO
R2
L ‘ J
10 (wherein R,, R, and R, are as defined in Claim 1)
prepared "in situ" by reacting a vinyl-ketone (7)
R¢
7
15
&)
(7)
R2

(wherein R,, R,, R, are as above defined) with a silylating agent as
20 trimethylsilyltrifluorometansulphonic anhydride (TMSOTf) and are finally
hydrolized, for example with sodium hydrogencarbonate, to give the final
compound of formula (1) 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
25 (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 is performed via the corresponding enoltriflates
and following carbonylation in the presence of palladium diacetate,
triphenylphosphine and the suitable nucleophilic reagent. .
30 6. Process according to Claim 4 wherein the reaction be’dveen the compound
(6) and the silylether (8) is performed in the presence of TiCl,.
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7. Process according to Claim 4 wherein the reaction between compound (6)
and the silylether (8) is performed in the presence of TTMSOTT.

8. Process for the 'preparation of a compound of formula (1) according to any of
claims 1-3, wherein:

5 the carbonyl group of a compound of formula (2)

(2)

. R
io 3

(wherein Ry, R,, QW and n are as above defined) is protected as a ketal to give
1s acompound (9)

20

Ri 9)

25  (wherein R,, R,, QW and n are as above defined) which is reduced to the
corresponding aldehyde (1 0)

[\, R
0 4
¢ CHO
30
R (10) -
(QW)n :
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(wherein R,, R, and R; are as above defined) to give the isoxazoline (13)
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| (wherein R,, R,, Ra, R,, R;, QW and n are as above defined) which is
. - deprotected to the corresponding isoxazoline (14) '
30

(14)
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suitable pharmaceutical acceptable excipients.

11. Pharmaceutical composition according to Claim 10 for use in the inhibition
15  of the 5aR-l and/or 5aR-ll iso-emzymes.
12. Pharmaceutical composition according to claims 10 and 11 in the form
suitable for topic use.
13. Method for the treatment of péthologies related to 5a-reductase enz&imes
by administration to the patient of a pharmaceutically active amount of a
20 pharmaceutical composition according to Claims 10.
14. Method according to claim 13 wherein the treated pathologies are acne,
baldness, prostatic cancer and prostatic hypertrophy in men and hirsutism in
women. '
15. Use of compounds of formula (1) according to claim 1 as inhibitors of steroid
25  boa-reductase enzymes in plants.
16. Agricoltural compositions for regulating the plant growth containing as
.. active principle a compound of formula (I) according to Claim 1 or mixtures
thereof possibly in combination with the additives commonly used in agricglture
for this purposes. e N
30 17. Process for plant growth regulation wherein an effective quantity of a
. composition according to Claim 16 is distributed on the seeds and/or on the
plants to treat.



