; €3eOSx0OP: 6$Tx. 1 PROCESS F SIS OF

(1H) ~-BENZJ C] QUI NCLI ZI N3-q@% HEES Summary of the i nf%nﬁd\pr}mﬁ The
present in t{]b/ﬁ&]§efers to r the preparation of

(1H) benzo[\c(fﬁ zi n-3-ones d&f9'¥atives of general formul aPCTEPAHPLHT
involves only three steps and the use, as starting products, of
comrercial ly available, or easily prepatable, compounds. The conpounds of
formula (1) are useful as inhibitors of 5a-reductases. Field of the
invention to The present invention refers to a process for the préparation
of (1H) RRAREESUFAR i THE SYNEHERIS \OF i (be)-BENFOO]AUINQUIZING{ONES
wherein: n R) R2, R3, R4) R$, sane or different, are chosen in the group
consi sti MERIVAHVES _ i 5 8al kyl, C2-8al kenyl, C2-8al kinyl, cycloal kyl,
aryl, heterocycle) hal ogen, CN) azide, NRR ) C 1-8al kyl am no) aryl am no,
C, 1- 8al kKydpmmar of Meinvedtidn CONRR wherein R and R ) sane or different)
are chosen in the group consisting of: H) Cl-8al kyl) cycl oal kyl, aryl,

ggtnﬁ,r YR | Besehs e :ef'?% %féis_ C%\;@Q?}i‘g‘f‘% i %52@?@%%?%@@(%\1&?%@%” ©
i i ! i L, 1
b EsoomszolntiBYENESohBE Mervativel o aBRERY 1Grduld, A WHich: velves, oply |

C2~ al kenyl .~al ki,nyl, cycloal kyl, trif]uoronmethyl, C ~alkoxy, C .=

al koxy- QFYIL%Q gép)s gpg%eusg @Bﬁs?araﬁ/'@ grogpﬁsm)g)f, co ré:fﬁllucgvallable. or easily

C, . ~al kyl carbonyl, aryl carbonyl) aryl carboxyl, arylcarboxyam de, hal ogen)
CN, NRR )prepata%%w ﬁHPdﬁeT%$ SOTPANGSPl Qﬁmlaeﬁ@;mmeél gl inhibiteemof ) s
al ki nyl, cycloal kyl, aryl) heterocycle, can be substituted; n is an integer
conpr i sedbwEeduaasas.and 4; , and their pharmaceutically acceptable salts or
esters, starting fromcomercially available, or easily preparable
conpoundshielahof the bhvemtionnl y three steps. to State of the art Conpounds of
general formula (I) as above defined are known 5a-reductases

10 The present invention refers to a process for the preparation of (1H)-

benzo[c]quinolizin-3-ones derivatives of general formula (1)

wherein:

R,, R, R;, R, Rs, same or different, are chosen in the group consisting of: H, C,.
15 galkyl, C,.alkenyl, C,.alkinyl, cycloalkyl, aryl, heterocycle, halogen, CN, azide,

NRR', C,alkylamino, arylamino, C,alkyloxy, aryloxy, COOR, CONRR' wherein R

and R', same or different, are chosen in the group consisting of: H, C,alkyl,

cycloalkyl, aryl, heterocycle, arylC, salkyl;

Q is chosen in the group consisting 6f: simple bond, C,,alkyl, C,.alkenyl, C,.

20  galkinyl, cycloalkyl, CO, CONR, NR, wherein R is as above defined;

AR
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i nhibitors useful for the treatnment of the pathol ogi es nedi at Ed by the
enzyme '(for- exanpl e acne) bal dness) prostatic cancer and hypza tNYp892i n nen

and hi rsut iw@ dofpsy@MeN) (see International Application N PCTI%E_E%??OS 2).
They are also is active as plant growh regulators. As it is BLA" n

t he above said patent application, up to now the conpounds of formula (1)
are produced by a process involving varivous steps starting froma conpound
of formula Il (QYyn H 20 (I1) ' 2 0 Nov 200z " ' ~ WO 00/08019 3

PCT/ EP99/ 05277 According to the process the am de-group of conpound Il is
pr ot ect edVads NIREENIén ithat grasip chresistingi ofdHc dhpaltytl Cs, ralkemyd, C o alidnyd
with a silyloxydiene produced "in situ" and hydrolized to obtain a conpound

of fornul eydloalkyl, \ triflQeromethyRs G, Jilkuady, yCt, healkoky-@iyalkyhn 201, hetkgipubhg,

bond in position b is perfornmed by reaction w th dichlorodi cyanoqui none

with the sgidsReVdmIgo SC| MIQNCHrBbASY anAtamvng adAta ibx), tatyICBFSOHyYamide,

acetate. As it can be seen the above descri bed process involves ny steps

uhi ch | - 3nalb@eRAON, NRRIAE! iy M, fleldiolbiWAbrelh Bhel3rdind BiyHSAkedt,

conpounds. vi ew'of the Ipdrtancé o Sé conpounds “as 'ba-r educ
i nhi bigorge:dJi A iL.qe t i e i | vai |l abl e new processes in
or der Sto %‘?‘é’{ dr@g%kﬂégl}y#'e@%t#gg@n%énil% %@‘gegf ficient way. Detail ed
description of .the inventi oa is The 10re gnt invention allows to overcone
the aboveldPQ IBEIEF SHTRLE @W@ﬁ@s Y fgcess that involves only three
steps and n&reo,ve uses, as starti ngq conpounds, conpounds whi ch can be
easi |y syfAbfdRelr ppagpagewticadnacceptanls salfaor gsless, Accor di ng to the present
invention in the conpounds of formula (1} grou_lo C ,~ alkyl) C2% al kenyl and
Cz$ al ki ngtartingrEeenicammergially availablesdoal €gsilyr adepatablascémpounds, and
involving only three steps.
10 State of the art
Compounds of general formula (I) as above defined are known 5a-reductases
inhibitors useful for the treatment of the pathologies mediated by the enzyme (for
example acne, baldness, prostatic cancer and hypertrophy in men and hirsutism
in women) (see International Application N° PCT/EP97/00552). They are also
15 active as plant growth regulators.
As it is described in the above said patent application, up to now the compounds

of formula (l) are produced by a process involving various steps starting from a

compound of formula |l

R4
Rs
(QW)n
N O
H

20 (1)



WO 00/ 08019 4 Z o Nov 200z PCT/EP99/0~277 exanple: methyl, e@HyNOV ogpy! .
LsopropyIWNQHBMg 9pentyl, hexyl, heptyl, octyl, ethyl ene) propene, butene)
i sobut ene, acetyl ene, propine, butine ecc. The term cycl oal RGTEPREEENt S:
cycl opropane, cycl obutane, cycl opentane, cycl ohexane, cycl oheptane,

cycl ooct ane) norbornane) canphane, adamdntane. s The termaryl represents:
phenyl and naphtyl. The term heterocycle represents in particular:
saturated or aromatic heterocycles containing one or nore N atons, nore
parti cul dgoprdipgrtodiheepraceissidhelamideygroupenf comdpdind tiris groteeted pyNBdodi ne,
pyperi di ne. Hal ogen neans: fluorine, chlorine) bromne, iodine. 1o The

subst i t uetgrivative} ltheabbteinsdi corapoumd Visarsduveds efcaitet Vit apesilyidRdigHeeny! .
NRR , CN, COOR, CONRR , C, ~alkyl (wherein Rand R are as abové défined).

I n parti gybaited I GResh ' i tfl y@n allows the
pr epar at ic%rn o? ?h@ ég%prrpounﬁgg%o%tftg%?)%m@@?rﬂffg :qéi"(rprpl e bond) CO
CONR, NR (wherein Ris as above defined) W=H, F, Cl, 1s Br) M) t-butyl,
C, ~al koxy) 2,5-di methyl hexyl, trifluorongthyl, 2,5-(di
trifluoromethyl)-phenyl, 4-net hR(,y- pher d-f | uor o- phenyl, phenyl,

phenyl -C,. 8al kyl, C, ~ al kyl carHonyl, o |. n=1 or2 R, R2, R3,

R4, R5 = H M, CN, phen}? : gher ei n and R are as 20 above
defined). Anmong the pharmacetwi qpt abl e esters and salts according
to the present invention the i ng cgn be nentioned: hydrochl ori de,

sul phate, citrate, form ateg ~» RpHste. Fpegjfic conpounds prepared
according to the process d¢ 2s

2,3,5,6-tetrahydro- (1H) - benzo[ cldgui noflj zi n- 3- 6ne; WO 001 08019
8-chloro-2, 3,5, 6-tetrahydro-(1 K2 ben2¥ c] qui nol i zi n- 3- one;

2,3,5,6-tetrahydro-8-nethyl-(1 H)-benzo[c]quinolizin-3-one;

2,3,5,6-tetrahydro-4-nethyl-(1 H)-benzo[c] quinolizin-3-one;
2,3,5,6-tetrahydro-1-nethyl -(1 H)-benzo[c] qui noli zin-3-one;

8-chl of0-2, 3, 5, 6-t et rahydr o- 4- met h{ll) (1 H) - benzo[ c] qui nol i zi n- 3- one;
2,3,5,6-tetrahydro-4, 8-di methyl-(1 I\?e benzo[ c] qui nol i zi n- 3- one;

8- chl or o- Bing|ly, tbetintredustion of therdeuble- bandjn pesition dj tsuperddrimed bg-reaetion
2,3,5,6-tetrahydro-1, 4-di net hyl - (1 H)-benzo[ c] qui nol i zi n- 3- one;

2, 3, 5, 6- t eithadighlocodieyaridudindgrie Wjthithe zofrespondingisilylen8letiners ardy oxidation
8-chloro-2, 3,5, 6-tetrahydro-6-nethyl-(1 H)-benzo[c]quinolizin-3-one;

2, 3,5, 6-t efithahgrowictadbtatienet hyl - (1 N} - benzo[ ¢] qui nol i zi n- 3- one;
2,3,5,6-tetrahydro-4, 6-di nethyl -(1 H)-benzo[ c] qui nol i zi n-3-one;

2, 3,5, 6-t algritlesd Be lsderdtHeebByle (desdlibbg retedsiiHvVBRIdsZinang- 988 whigh Nay
z00z

10 have a negative effect on the final yields of the desired compounds.
In view of the importance of these compounds as 5a-reductase inhibitors, it is
evident the interest in making available new processes in order to prepare the
desired compounds in a more efficient way.
Detailed description of the invention

15 The present invention allows to overcome the above said problems by a synthesis
process that involves only three steps and moreover uses, as starting compounds,
compounds which can be easily synthesized or are commercially available.
According to the present invention in the compounds of formula (1) group C, 5 alkyl,

C,s alkenyl and C,, alkinyl represent linear or branched alkyl radicals as for



PCT/ EP99/ 0334 f fugdl or 0-2, 3,5, 6-tet rahydr o- 4, 6 di et hyl - (1 2 0 Nov 2002
H) - benzo[ c]-.qui noli zi n-3-one; ~s 2, 3,5, 6-tetrahydro-4, 6, 8-tri fsIERS0§277
H} - benzo[ cJqui nol i zi n- 3-one; 8-chloro-2, 3,5, 6-tetrahydro-1, 6-di methyl-(1
-benzo[ c] qui nol i zi n-3-one; 2,3,5,6-tefrahydro-1,4,6-trinethyl-(1
-benzo[ c] qui nol i zi n-3-o0ne; 2,3,5,6-tetrahydro-5-nethyl-(1

-benzo[ c] qui nol i zi n- 3-one; 8-chloro-2, 3,5, 6-tetrahydro-5-nethyl-(1

- benzolexpmplenimethyl,3etmd, @6pd, 3isdpfopyd! maltyldr pestyB- Bery hiyéptyl octy!,
-benzo[ c] qui nol i zin-3-o0ne; 2,3,5,6-tetrahydro-4, 5-dinethyl-(1

- benZO[eQHmYldhéP%)!oydﬂte?‘be&ie, Zscbutefe ! Sddtalbrar Prépiﬁe?'b@ﬁé‘%c.( 1

-benzo[ c] qui nol i zi n- 3-one; 8-chloro-2,375,6-tetrahydro-4,5-dinethyl-(1

DenECHHA | R ohgnds LISRBRSAS eSS Wi
e Bl e oash,cronEhe FOARYGHE A BN

ITIITIITITITZSITZ

,6-tetrahydro:5, 6-dinethyl-(1 H-b i noli zin-3- ;
5o BRSPS deE BNenld aBERT E) bencot o o -3 e
, 6-tetrahydro-5, 6 trimethyl-(1 -benzoLc] qui nol i zin-3-one; s

5
| dr

5, 6- ; <§ -(1 H ,

5, 6- t €& RTPHPeteroeydie reprasents in pariculrri setwpted Ablaromatia-heterocycles
| or

5,6

|

5

h

- 0-2,3,5,6-tetrahydro-4,5,6-trinethyl-(1 H)-benzo[c]quinolizin-3-one,
- tasntaining one, @, Bare i Neatagis, (motd) peaictdgnly: goyridine z imidazolee ;pyrrole,
0-2,3,5,6-tetrahydro-1,5,6-trinmethyl-(1 H)-benzo[ c] quinolizin-3-one;
, 6- tintolehirirzoles, pydrolidinet, pgpetidine: (1 H) - benzo[ c] qui nol i zi n-3-one. io
According to the invention the above defined conpounds of forrmula (1) can
be prepari@diogearheags:fluonneponiornds bedmienN@ddihef ormula 2 and 3: R~ Ri R 2
2 3 werein R, R, R3, R4) R5, W Q and n are as above defined. QN n The

conpogyndsTie 80Bsthudhis SPIRERAISO SiideyrRIUpaR) Sr@br@@%ﬂlg:eﬁgl% BheORRGONEA NI

is to known techniques. As it can be seen fromthe Sc the preparati on

Che. 1hi oamg SRR YRR Tl DYFeian R e R b i el ce
. h I g

oact i on TSRrYar G5 HraCal sttt I HERRRER! [fertE iohs TRt e B

t enper at u&eth(éocrg)ri sed sbgft%?r%zr}lao& thgé?C for atine WO 00/ 08019 7

(0]
(0]

NONONNONDN

3
3
c
3
, 3
c
, 3
c
, 3

mpound ein:

Q = simple bond, CO, CONR, NR (wherein R is as above defined) W = H, F, Ci,
15 Br, Me, tbutyl, C,zalkoxy, 2,5-dimethythexyl, trifluoromethyl, 2,5-(di-

trifluoromethyl)-phenyl, 4-methoxy-phenyl, 4-fluoro-phenyl, phenyl, phenyl-C,.

qalkyl, C, 4 alkylcarbonyl, phenylcarbonyl.

n=1or2

R, R,, Rs, R4, R = H, Me, CN, phenyl, COOR, CONRR' (wherein R and R' are as
20 above defined).

Among the pharmaceutically acceptable esters and salts accérding to the present

invention the following can be mentioned: hydrochloride, sulphate, citrate,

formiate, phosphate.

Specific compounds prepared according to the process of the invention are:

25 2,3,5,6-tetrahydro-(1H)-benzo[c]quinolizin-3-one;



2 0 NOV 200Z PCT/ EP99/ 05277 conprised between two and four hour?. W S
preferably thewﬁiopmé 1getone is ~"dded to the thioamde intermt eon .mzhe
characteristics of the base are crucial for the effectiveness ofCHAF99/05277
reaction indeed strong nucl eophilic bases cause the polynerization of the
vi nyl ketone, s whereas with mld bases the Y eaction does not occur.
Preferred bases having the above said characteristics are: KZC03118-crown-6
or di azabi cycl oundecene (DBU%). The N-al kyl ated thioam de 4 is then

net hyl at ed aB-chlerout,3aR.6rtptrabydiovd H)thenzalelasinokiginedrone; not usual I'y
isolated, but left to react with a base to give the final conpound I. Al so
for this stef,3 b6-tedadtydonSenathiyl-{ tisbénzojcknanclizin-8nashd;i ne) and to the
type of base are inportant. The best results were obtained using dinethyl
sul fate as WQES}B!GRtét%y@mtmemy&(qu)lgehﬂé[tc[tﬁlindﬂiﬁrh-s%ﬁ‘éﬂ ic base (for
exanple DBU) and performng the reaction at refluxing tenperature in an

ic sol ] | ] BISRERShsed b hal f -
ana-one._nour 21 ST B RBEFR BTG a (1) s ropor ted
in the foll oW QX215 Botetrandirbes-rhanfRt 19 bbhidtEfgudlizil8-drdyent | on-

Preparati on of

e e T
ORI RO N D

6- chl oro- (11 =3, 4- di hydr oqui nol i n-2-t hi one (conpound 3 wherein (QN~ = Cl,
R3 = R4 = H 2(@15@5-#@53bm@r1n4rsirm9=’t,hyahw&b90§0%wm§-m; 5.01 mmol ), and
18-crown-6 (60 ng, 0.23 mmmol) in anhydrous THF (41 m)) while cooling at O
C. The susperk3Sibtetrahydrodmethyhit)-benzalolquioolizioid-oreper at ure and, after
30 mn of stirring, the WO 00/08019 8 2 o Nov 200z PCT/ EP99/ O6z7??
suspensi an i B-colored,35,®BteaydraxbfmetHyd(1 drbentzofciquindlizin-8iond; ket one
(3.42 mol) is added. After 1 h at roomtenperature the suspension is

cool ed agai n 38,56-{etedttydrbs, 8-arhethybtt)-bengdejduindimin-3keiene (3. 42 nmol )
is added. After 1 h at roomtenperature the reaction is thus conplete. The

reaction m XtZJ,BSS.éﬁQetf'éHi)td?bﬂﬂ6$iﬁwbﬂ@ﬂ%hH?—bféhQélﬁ]qlﬁﬁoI%n%ﬂdWéirOUS Na2S04 and
t he sol vent evaporated.” The residual oil is chromat ographed (ethyl acetate:

| i ght petrol . i fdl6Li -3-one:
6-chl oro- 1-( ?’?&%Gﬁiﬂdil )1_,?{11%3?%-2% Q?{]b%gr&ggd%nlgwﬂr;n 23 (t)rrl]?'one [ conpound 4

wherei n ( QW ~ ZnfErh_ = PR3 = 72 £ar = s 480 s a pale
Vel 1 ow sol o a2 5 Eirahyio 2, Sometn it i MohedicRbu iRl p s * 578
mmol ) is dissgly i 0 9. 46 Mol ) is
added and! M"F’e§§38{??ﬁ§&'18£5'@%%¥t!§1%ﬁ?&%{‘)’iﬁéﬁ‘g“’("g%sgﬂ“é'2. 76 mol) is
Further - amourE-BRraig o SR dnt Reew FEBRBs R dho Bindhd The -
o resi dual 50K BPPEHIE] At SUTPBy-Sb DS oRIIP RN i c ¢ 1 o aci o)
NaHC03 (satd) and water. The organic layer is dried over Na2S04) filtered
and evapor at eay3.ﬁﬁttalfﬁhM@r0a5-¢melg¥l'6if‘V)-b\mm{C]q§"'&W@n%rtocﬁ@ri aphed as reported
above. Compound 4 is thus obtained as a 1.6 : 1 mxture with unreacted

t hi oam de 3. Badhtarbek,3(5,§-tetrahyarof-nitbyl-Add)-benznflquinolizispone] on of
8-chloro-2, 3,5, 6-tetrahydro-4-nethyl-(1 H)-benzo[c]quinolizin-3-one

[ conmpound2d RS, BjErtelr@M)dro=5 8-dintethyl-B3H)bddkofc]gGinolitina®anBZ = Me]. To a
solution of 6-chloro-1-( 3-oxo-1-pentyl)-(1H)-3, 4-di hydroqui nol i n-2-thione

([fggpound 4 woeg sigteti dre=4 B-dinfdthyt=(H3H)bé¥eofclghinotikzinB-oneMe] ) (250 ny,
2,3,5,6-tetrahydro-1,5-dimethyl-(1H)-benzo[c]quinolizin-3-one;
8-chloro-2,3,5,6-tetrahydro-4,5-dimethyl-(1H)-benzo[c)quinolizin-3-one;
2,3,5,6-tetrahydro-4,5,8-trimethyl-(1H)-benzo[c]quinolizin-3-one;

25 8-chloro-2,3,5,8-tetrahydro-1,5-dimethyl-(1H)-benzo[c]quinolizin-3-one;



2s nmmol) in anhydrous toluene (3 n) is added Me2S04 (149 m , 3“57 mol )
under . WD 00108019 9 2 0 NOV 2~2 PCTI EP99105277 stirring and2m ¥R

at nospher ewabg0sdtd uti on is heated at reflux and after 5 thipcg/preshoait
begins to separate. After further 10 mn, DBU (235 m, 1.57 nmmol) is added
dropwi se to the refluxing two-phase reaction mxture, causing after a few
ni nutes, a darkening of the mxture. The reflux is maintained for 20 mn,
then the solution is s cooled at roomtenperature, diluted with

di chl or on@Bl&6detraBydig-1,4\8diedtiwii(h Hdieatolcheuinblzidadosi: ed over Na2S04.

After filtration and evaporation of the solvent the dark residual oil is

chromat ogp aE)8defrahiito-8BREMhEthyl-{ 19 beRRIERLMYRFLERhe; 1: 1, R - 0.28)

af fordi ng pure

?CSELSLEf“fﬁVa?%%??%%W@% SRiitietl  Hp PRSP BN RRS 2"V (oo
of 6. met 1 elud B8 Bt PeRRRlAR OB oS 1 one [ compound

4 wherein Under ni trogen

at rms|§her%%%%ﬂﬂragbﬂﬂﬂ“*l@@‘éﬂ@eé@dﬁﬂbfmnzolcﬂﬂwﬂ@mnﬁ‘%ﬁ R5 = H is R =
Me) (380 3.81 mmol) is added to a stirred suspension of 6-neth I-(1H)
3, 4- di hyc@@{:lﬂraxa 315@'1@“%%06‘&.5@)@@5&@!%) -benzq[Qauinclizive 3-ar&; = R4 = H)
(500 ng, 2.82 mmli), anhydrous K2C03 (900 ng, 6.5 nmmoi), and 18-crown-6
(89 ny, @R,3%5, ﬁﬂetrgahydrcnmr@ﬂ-ttnmtﬁsﬂm(-ﬂ}—benmizﬁa[c]qﬂmbl&m@ed:metg at 0 C. The
suspension is then allowed to warmto roomtenperature and) after 60 mn of

sti rring)8-chiorg?,3 5% e<esabydros1 Se@thde iy THR beﬁzcgcﬁﬁ AiziriBide: amount of

ethyl vinyl ketone 2 (3.81 nmol) is added. After roomtenperature
the react2grg 63eﬁ‘9ﬁ§bl@-@5é—@etéh%?ﬁéﬂh9ﬂg1ml)¥l§éﬂ.&£ ]aufridn&mt%nbhr ough a short

pad of anhydrous S04 and the sol vén evapor The residual oil is

a1 or T ngonvaig & e REENIT the Hereh %@ﬁ&gﬁfﬁ%ﬂa&fe@’&@'i&)ﬁ%&«
“\e) R Brepdre gt fedidh B é%%a%%‘é% WY Wi e sorid (mp

70-71 C). Preparation of 8-nethyl-2,3,5,6-tetrahydro-4-nethyl-(1

H) - benzo[ c] qui nol i zi n-3-pye s [corrpound | wherein 'v; =M, R =R3 =HR4
xi-dwi)’gntyl) (1
(N = R3 =

= RS =Hand RR = \]. Tq a solution of 6-nethyl-
H) - 3, 4- di hydr oqui né¥kgQ- 22t hi one [ conpound 4 Viper ei
R4 = R5 = H RZ = Me] %50 my, 1.40 mmol) in anNydroy toluene(4rﬂ)|s
added Me2S04 (227 m .40 mmol ) under stirringjand fitrogen atnosphere.
The solution is heal¥d af reflux and after 5 g&r Iﬁd oil begins to
separate. After further mn, DBU (365 m) 2. pl ) 1 s added dropw se
to the refl uxing two- phasé reaction m xture, causiRg after a few mnutes, a
darkening of the mxture. The reflux is nmaintained for 20 mn, then the
solution is cool ed at rc%mterrperature) di luted witdq dichl oronet hane (50
m)) washed with water (50 ml) and dried over NazZS04. After filtration and

et gheb S SRS A R e o oo 2o
[ cgerr;gﬁln dﬂ’é \ﬁ%h‘ﬁ)@ﬁﬁd@%ﬂﬁ% %éé”%hm'r{'ne%alw %?fl%%[%b%i’:ﬁ% ﬁﬁgaﬁecf/g?c?rfgzg .

0,
50% as a&J know%ec%nlggggne a solid on standing (np 143145 QO

As it can be seen from the Scheme 1 the preparation of the compounds |
according to the invention involves the N-alkylation of the thioamide 3 with the
vinyl ketone 2 to give the N-alkylated thioamide 4 in the presence of a strong, but
not nucleophilic, base. Preferably the reaction is performed in an organic solvent

20 (for example THF) at a temperature comprised between 0°C - 30°C for a time



11 Nrp 00108019 S~.HEM~ 1 R1L ~ ~ (Q-n pass H~ ~.---~" ~N 2 3 zV-n ease 2 4

Nov 2002 p%{j’@ﬁ\%&%Z i~RLONRan a MeX 1 RL ~(Q-n 1 0 ~ Néd §OV 20880

00/ 08019 1 1. Process for the preparation of conpoB@EHEPWOSRYr nul a
(1): QNN 2 3 wherein: 2 0 NOV 2002 PCT/ EP99/ 05277 a R, RZ, R3, R4, R5,
sane or different) are chosen in the gréup consisting of: H C,. s ealkyl,
C2~al kenyl ) C2.~al kinyl, cycloal kyl, aryl, heterocycle, hal ogen, CN) azide,
s NRR, C, ~al kyl am no, aryI am no) C, ~al kyI oxy) aryl oxy, COOR, CONRR

wher ei n RoanpfisRd, betwasroiwalahd doemhoursr Marbgseferablytthe vimyb kptonenisisidedg of :
H, C, .~alkyl, s cycloalkyl, aryl, heterocycle, arylC $alkyl; 9 Qis chosen
i n the grethe tfioahtdeé nqeﬂﬁ"tteauyrpl e bond) C, $a| kyI C2. ~al kenyl, C2. io

eal kinyl, cycloalkyl, CO CONR NR wherein Ris as above defi ned ~ 1 Wis

chosen i 'Tﬁehéhgfé&'@r@%%tsmengaég arg< cr&é@ﬁ*&yﬂhe &?&t%ﬁh@% lof tlﬂg%‘é&'idw I, 12

;?/c: cc):al kyl, trifl uororret hyI , OXY, . C, I koxy- b onyl
i SRR ?kl“fcﬁ"'wa?@“ U s
aryl) het@%@?gl%&h &S:{PFEB%S%%% %a&ﬁak‘ C@’ it %qpuir n? Eé%ﬁ’zé&?% q%inﬁeen 1

and 4 nd thei,r  pharmceuti call acce table salts or esters, ~s wherein
. g éa qye&jﬁ%&@agactgﬁst?cs are: kéo FI% grown-G or%llazablcycloundecene (DBU).

The N-alkylated thioamide 4 is then methylated at sulfur atom, to give the salt 5,
which is not usually isolated, but left to react with a base to give the final

compound l. Also for this step the reaction conditions (temperature and time) and

10 the type of base are important.
The best results were obtained using dimethyl sulfate as methylating agent, a
strong but not nucleophilic base (for example DBU) and performing the reaction at

refluxing temperature in an organic solvent (for example toluene) for a time

comprised between half - and one hour.

15 The synthesis of two compounds of formula () is reported in the following
examples in order to better illustrate the invention.
EXAMPLE 1
Preparation  of  6-chloro-1-(3-oxo-1-pentyl)-(1H)-3,4-dihydroquinolin-2-thione
[compound 4 wherein (QW),=Cl, R,=R; =R, =R;=H, R, = Me]

20  Under nitrogen atmosphere, ethyl vinyl ketone (compound 2, wherein R, = Rg= H,

= Me) (340 ml, 3.42 mmol) is added to a stirred suspension of 6-chloro-(1H)-

3,4-dihydroquinolin-2-thione (compound 3 wherein (QW), = Cl, R; = R, = H) (450
mg, 2.28 mmoli), anhydrous K,CO, (692 mg, 5.01 mmol), and 18-crown-6 (60 mg,
0.23 mmol) in anhydrous THF (41 ml), while cooling at 0 °C. The suspension is

25 then allowed to warm to room temperature and, after 30 min of stirring, the



WO 00/ 08019 13 2 0 NOV 2Q02 PCT/ EP99/ 05277 3 QNrl 20 21 (whei)&i n R3 and R4
are as above defined) 2z is Nalkylated with ~a vinyl ketone NO¥: 202 o 2:
R-i 22 23088 rein R, R2 and R5 are as above defined) PSTIEPIgOS:7t he
correspondi ng conpound 4. QN n 4 2s (wherein all the substituents are as
above defined) 27 which is nethylated, & the sulfur atomto give the salt
5. 28 2 0 NOV 2002 14 ~0 5 (wherein all the substit~ents are as above
defined) which is directly reacted with a base to give the desired conpound

| . 2 Procespensioor isi ogolied af Gnd asite mefunthidhearneant bb@tmmtwﬁﬂnkéﬂ@ﬁécmunds
2 and 3 is conducted in an organic solvent, in the presence of a strong,

but non sminef) i eidltield-AftdPaseat FoorRterPeratafE MelsihdridicH & ¢Bo18d & %%@Lei n

. ; ) ] | . a
the final step of cyclization is _ conducted in an organic sol veﬁt I n the

B e 2L B SHeE0, Gutey HOf RIS che 582 o KO8T G 4 k'
room temperature the reaction is thus complete. The reaction mixture is filtered

5 through a short pad of anhydrous Na,SO, and the solvent evaporated. The
residual oil is chromatographed (ethyl acetate: light petroleum ether, 1:9, R, =
0.29) affording pure 6-chloro-1-(3-oxo-1-pentyl)-(1H)-3,4-dihydroquinolin-2-thione
[compound 4 wherein (QW), = Cl, R, =R; = R, = R;= H, R, = Me] (277 mg, 45%)
as a pale yellow solid (mp.68-70 °C).

10 As an alternative, thioamide 3 (450 mg, 2.28 mmol) is dissolved in 5 ml of
anhydrous THF, DBU (69 ml, 0.46 mmol) is added and, while cooling at 0 °C,
ethylvinylketone 2 (275 ml, 2.76 mmol) is added dropwise under stirring and
nitrogen atmosphere. After 2.5 h at 0 °C a further amount of ethyl vinyl ketone
(113 mi, 1.38 mmol) is added, the reaction is left another hour at 0 °C and then

15 the solvent is evaporated, the residual oil diluted with CH,Cl, (30 ml), washed with
5% citric acid, NaHCO, (satd) and water. The organic layer is dried over Na,SO,,
fitered and evaporated, obtaining a crude oil which is chromatographed as
reported above. Compound 4 is thus obtained as a 1.6 : 1 mixture with unreacted
thioamide 3. Calculated yield on 4: 35%.

20 EXAMPLE?2
Preparation of 8-chloro-2,3,5,6-tetrahydro-4-methyl-(1H)-benzofc]quinolizin-3-one
[compound | wherein (QW), =Cl, R, =R, =R, =R;=H and R, = Me].

To a solution of 6-chloro-1-( 3-oxo-1-pentyl)-(1H)-3,4-dihydroquinolin-2-thione
[compound 4 wherein (QW), = Cl, R, =R, = R, = Ry = H, R, = Me}, (250 mg, 0.93"

25 mmol) in anhydrous toluene (3 ml) is added Me,SO, (149 ml, 1.57 mmol) under



t o di azabi cycl oundecene (DBU~. 5. Process according to claimy W n t he
base is diwgahosysi eundecene (DpU). fi. Process according tgdﬁfy
wherein the solvent is THF. 7. Process according to clans 9 § ere n
t he met hyi ati ng agent ~s di nethyl sul fate and the solvent is toluene at
retluxing tenperature. is 8. Process according to claim7 wherein the
overall reaction time is conprised between half hour to one hour.
Pr ocess ccordln clains 1- ere| t.he conpound of fornula %j) ar se:
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20 suspension is cooled again at 0 °C and a further amount of ethyl vinyl ketone 2
(3.81 mmol) is added. After 2 h at room temperature the reaction is complete. The
reaction mixture is filtered through a short pad of anhydrous Na,SO, and the
solvent evaporated. The residual oil is chromatographed (ethyl acetate: light

petroleum ether, 1:9, R, = 0.23) affording pure 6-methyl-1-(3-oxo-1-pentyl)-(1H)-‘\
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3 wherein:

4 R, Ry Ry Ry, Rg, same or different, are chosen in the group consisting of: H, C,.
5  galkyl, C,ealkenyl, C,,alkinyl, cycloalkyl, aryl, heterocycle, halogen, CN, azide,
6 NRR', C,zalkylamino, arylamino, C, salkyloxy, aryloxy, COOR, CONRR' wherein R
7 and R', same or different, are chosen in the group consisting of. H, C,jalkyl,
8  cycloalkyl, aryl, heterocycle, arylC, salkyl;

9 Q is chosen in the group consisting of. simple bond, C,alkyl, C,,alkenyl, C,.
10  galkinyl, cycloalkyl, CO, CONR, NR, wherein R is as above defined,;

11 Wis lchosen in the group consisting of: H, C,zalkyl, C,s alkenyl, C, alkinyl,
12 cycloalkyl, trifluoromethyl, C,jalkoxy, C,, alkoxy-C,salkyl, arylC,.alkyl, aryl,
13 aryloxy, arylamino, C,salkylcarbonyl, arylcarbonyl, arylcarboxyl, arylcarboxyamide,
14 halogen, CN, NRR', C,alkylamino, heterocycle wherein the groups alkyl, alkenyl,
15 alkinyl, cycloalkyl, aryl, heterocycle, can be substitued;

16 nis aninteger comprised between 1 and 4;

17 and their pharmaceutically acceptable salts or esters,

18 wherein :

19 athioamide 3



10m $$$% &% dEDC  10%m& () -"10%m& () - 310%1& ()-"10%M& () - Z$10%M& () -
f"10%m& ()- sL"10%E& ()-'' (((7****dE:/ 10m 10m : 3940%m&' ()- 1#10%& () -/
V0% ()- +"10%r& ()-9s' &LO%I&' ()- | UBLOUIE () - *****+> V-xY20 NOV 2002
10M#109& ()WGHA08MES () - #109& () - #109& ()- 109& ()- 109 ()- 1@e¥reped/osar7
...4/aB:/ 10m %Y%A0% ()- SHHLI0YE ()- L!#109%& ()-![L3g&L0% () -

#1098 () -1 Z940% ()- 4/10W011111dYNC 38m 10 10 10! : %40% () -

2#10%&' () - 2#109%&' () -1 0109 ()-' - #10%& () - Z1112Y334dEYNC 10m

“s"10% () - YY$L10%&' ()- L"109& ()-Z#10% ()-y 10%& () - *

f 1098 () - 4=55561 67dEYNC 10m 9' " 10%&' ( US10%& () - #"10%&' ()- ! 10%& () -
109&' ()-1$10%& ()- 7729394959A9D9" 9hC " ()--109& ()-109%& ()- 10
10 101@109%&: ()-/$10%& () - 999> H: <dEk 04098 () -

LF@10%&' ()-Zl 109& ()- L-#109& ()- N C9@HLOWR () - <] ==>>>>>> @

3_@

20

21 (wherein R; and R, are as above defined)

22 is N-alkylated with a vinyl ketone of formula 2:
Ry

7

23

24 (wherein R,, R, and R, are as above defined)

25 to give the corresponding compound 4:

SSWEeL
R
N

) R4

26 (wherein all the substituents are as above defined)
27 which is methylated, at the sulfur atom to give the salt 5:

28
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(wherein all the substituents are as above definad)
which is directly reacted with a base to give the desired compound |.
2 Process according 10 ciaim 1 wherein the reaction between the compounds 2
and 3 is conducted in an organic solvent, in the presence of a strong, but non
5 nucleophilic, base.
3. Process according to claims 1 or 2 wherein the final step of cyclization is
conducted in an organic solvent in the presence of a strong, but nat nucieophitic,
pase.
4. Process according to claim 2 wherein the base is K,COy18-crown-6 or
10 diazabicycloundecene (LBU).
5. Process according to claim 3 wherein the base is diazabicycloundecene (DBU).
6. Process according to claim 2 wherein the solvent is THF.
7. Process according to clams 1 and 3 wherein the methyiating agent s
dimethylsulfate and the solvent is toluene at refluxing temperature.
15 8. Process according to claim 7 wherein the overall reaction time is comprised
between half-hour to one hour.
9. Process according to claims 1-8 wherein the compound of formula (1) are:
2.3,5,6-tetrahydro-(1H)-benzo[clquinalizin-3-one;

8-chioro-2,3,5,6-tetrahydro-(1H)-benzofclquinolizin-3-one;

AMENDED SHEET
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2.3 .5.6-tetrahydro-a-memyl-u H)-benzo[c]qu‘mohzin-s-one;
2358 .6-tetrahydro-4-methyi-(1 H)-benzo[c]quinolizin-S-one;
2.3 5,6-tetrahydro-1 -metnyl-(1 H)-benzo[c]quinolizin-S-one;
g8-chioro-2,3,8 B-tetranyd ro-4-methyl-(1 H)-benzo{c]quinoiizin-s—one;
5 2.3.5.6-tetrahydro-4.8—d|methyl-(1H)-benzo[c]quinolizin-S-one;
8-chioro-2 3,5,6-tetranydro-1 -methyl-(1 H)—benzo[c]quinolizin-s-one;
2.3,5,6-tetrahydro-1 4-dimethyl-(1 H)-benzolclqu inolizin-3-one;
2 .3,6,S-tetrahydro—G-memym H)-benzo[c]quinolizin-S—one; '
g-chioro-2 3,5,6-tetranyd ro-6-methyl-{1 H)-benzo[c]quinolizin-s-one;
10 2.3,5.6—tetrahydro-6.8-dimethyl-(1H)-benzo[c]quinoiizin-&one;
2.3,5,6-tetrahyd ro-4,B-dumnemnyl-(1 H)-benzo(c]qulno\izin-:’ro ne;
2.3 5, 6-tetranyd ro-1.6-dimetnyl-(1 H)-benzo[c]quinolizin—3-one'.
8-cnioro-2,3,3 6-tetranydro-4 B-dimethyl-(1 Hybenzo[c]quinolizin-s-one;
2.3.5,G-tetrahydro-4,S.B-Uimetnyl-u H)-be nzo[c]quinolizin—!io ne;
s B8-chloro-2 3 5 G-tetranydro-1 e-gimethyl-(1 H)-benzo[c]quinolizin-S-one;
2 3,5,6-tetrahyd (0-1,4.6-trimethyl-{1 H)-benzofclqui nolizin-3-one;
2 ,3,5.6~1etranydro—5-memyt-(1 H)-benzo[c]quinoliz'tn-ti-one;
g-chloro-2,3 .5.6-tetranydro-5—methyl-u H)-penzo[c}quinolizin-a—on e;
2.3 .s,e-tetranydro—s 8-dimethyt-(1 H)-benzo[c]quino\izin-s-one;
20 2.3.5,6-tetrahydro-4.C»dimetnyl-u H)—benzo[c]quino|izin-3-one;
23,5 &-tetrahydro-1 s-gimetnyl-(1 H)—benzo{c]quinolizin—s-one;

8-chiore-2,3 ,5.6-tetrahydro‘4 .5-dimethyl-(1 H)-benzo[c]quino!izin-s-one;
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27 8-chloro-2,3,5,6-tetrahydro-1,5-dimethyl-(1H)-benzo[c]quinolizin-3-one;
28 2,3,5,6-tetrahydro-1,4,5-trimethyl-(1H)-benzo[c]quinolizin-3-one;

29  2,3,5,6-tetrahydro-5,6-dimethyl-(1H)-benzo|c]quinolizin-3-one;

30 8-chloro-2,3,5,6-tetrahydro-5,6-dimethyi-(1H)-benzolc]quinolizin-3-one;

31 2,3,5,6-tetrahydro-5,6,8-trimethyl-(1H)-benzo[c]quinolizin-3-one;

32 2,3,5,6-tetrahydro-4,5,6-trimethyl-(1H)-benzo[cjquinolizin-3-one;

33  8-chloro-2,3,5,6-tetrahydro-4,5,6-trimethyl-(1H)-benzo[c]quinolizin-3-one;
34 2,3,5,6-tetrahydro-1,5,6-trimethyl-(1H)-benzo[c]quinolizin-3-one;

35  8-chloro-2,3,5,6-tetrahydro-1,5,6-trimethyl-(1H)-benzo[c]quinolizin-3-one,
36 2,3,5,6-tetrahydro-4,5,6,8-tetramethyl-(1H)-benzo[c]quinolizin-3-one.



