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(54) Title: PYRIDO(2,1-A)ISOQUINOLINE DERIVATIVES AS DPP-IV INHIBITORS

(57) Abstraet: The present invention relates to compouands of formula
(D) wherein R!, R?, R3, R*, RS and RS are as defined in the descrip-
tion and claims, and pharmacentically acceptable salts thereof. The
compounds are useful for the treatment and/or prophylaxis of diseases
which are associated with DPP-1V, such as diabetes, particularly non-
insulin dependent diabetes mellitus, and impaired glucose tolerance.
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‘conpounds of the formula (1) 5 R (1) wherein R is Iomer al kyl, aryl,
heteroaryl or |ower alkyl substituted by cycloal kyl, by- aﬁ?l‘“f@r‘?o@ﬁ/

het er oar wyo 0538558813 and R4 are each i ndependently hydrogen 1@’?@42219?

hydr oxy, |ower alkyl, lower 10 al koxy or |ower alkenyl, E\ﬂ deer

al kyl, | ower al koxy and | ower al kenyl may-1-optionally be substituted by
| oner al koxycarbonyl, aryl or heterocyclyl; R5 is hydrogen, fluorine, |ower
al kyl, or aryl; R6 is hydrogen, |ower al kyI or hydroxy-lower alkyl, or R5
and R6 together with the carbon atons to which they are attached form a
five or six 15 nmenbered saturated carbocydic ring; R7 is hydrogen,
fluorine or lower alkyl; and pharmaceutically acceptable salts thereof. 16

- June 2006 - la I'n Q9 p |nvent|on there is provided
conpounds of for rrul a @Scz gz%)fgg%é}%&é% PELYES /AT DEPRY TVHFEATORS

het eroaryl or |lower al kyl substituted by cyclosllcyl, by aryl or by
“heteroaryl; R Z R3 and R4 are each i ndependently hydrogen, hal ogen,

hydroxy, |ower alkyl, lower aitnxy or |ower al hgayl, wherein |ower gl $,

| ower. ai koxy and | ower al kenyl i onal |y be substltuted by | owa

al koxycar bouyl , aryl orheterocye -2usequinoling Dexivativesor i ne, | ower al kyl ,
~or aryl; Rs is_hydrogen, |ower

The present invention is concerned with novel pyrido[2,1-alisoquinoline derivatives,
their manufacture and their use as medicaments. In partlcular, the invention relates to
compounds of the formula (1)

0y

wherein

o
R* islower alkyl, aryl, heteroaryl or lower alkyl substituted by cycloa]kyl by*aryl or by
heteroaryi;

2 p3
R R’andR®  are each independently hydrogen,, halogen, hydroxy, lower alkyl, lower
10 alkoxy or lower alkenyl, wherein lower alkyl, lower alkoxy and lower alkenyl may
optionally be substituted by lower alkoxyca:bonyl aryl or heterocyclyl

R® is hydrogen, ﬂuonne, lower alkyl, or aryl;
R is hydrogen, lower alkyl or hydroxy-lower alkyl, or

5 6 .
R’andR” together with the carbon atoms to which they are attached form a five or six
15 ~ membered saturated carbocyclic ring;

R'is hydrogen, fluorine or lower alkyl; |

“and pharmacentically acceptable salts thereof,




al kyl or hydroxy-lower alkyl, or e and Ra together lvit]t the tarpon ptonr
to which they are attached forma live or site menbered sdfdvne20g6
-earbocyrlic ring; RO is hydrogen, fligorine or |ower alkyl; and

phar anaceutieal fy acceptable salts thereof; wth the exception of
rac-33-isobutyl -9, 10-dfinethoxj,Mfi, 7,1 b fi-hexahydro-2H pyrW

[ 2, 1-ajisoquinolirr2~ ylam ne di hydrochloride, rac3

(i-1sobutyl -9, lo-di et hoxy-1, 3,4,d,7,,j 1b fl-hgahydro-2H pyrido
-[21ajlsoquﬂra@:héévs ofth b@]tmv 0 I

3- |sobut§ 0- daéﬁ?anv é%ﬁa 4,9, QM%h ﬁ%&%ﬁhy Fedcom 3??’

(2, 1-a]l qﬂﬂﬂ ol f n- 2- ylanlue rac-30 -neth)l-9, 10-di net hoxy-i,9,C6,7, | |b
j 1 -henhydr o- 2H—pyC|do [ 2,1-ajisoquinolin-2 {p& 16 June 2006 - |b ylanlue
di hydrochtoride, ras 9 p"nethyl -9,
Ondi net hoxy- 1a314, 6, 7, 1l hp- hexahydr o- 2H- py
yl =ii na dihydrochloride, and 3-
1,6, 4,6, 7, 11b- h=ahydr o- 2Hpyr i d®
WD 03/ 055331 PCT/ EP02/ 14635 -2 Th
(EC. 3.4.14.5, abbreviated in the-QllLo\ g DPP-1V) is involved-in the
regul ation of the activities & sevEral p nﬂﬁes In particular DPP-1V is
degrading efficiently and rapidly w»ﬁq@g0m7like peptide 1 (GP-1), which is
- one of the nost potent stinulator of insulin production and secretion.
I nhi biting P.1V 5 wuld potentiate the effect of endogenous GP-1, and

1
el Fz 2- adJi ~oqui nol i n- 2a-

gaia0l i n-2-yl ammae, 16 June 2006
u'peptldy| ﬂbptldase |V

" lead to hi ®h asma insulin concentrations. In patients suffering from
i mpai red qugose tol erance and type 2 diabetes nellitus, higher pl asma
i nsul i n conBenisd WMM&MWMQQWWMb ggemarwld
accordingly reHsg@arfle risk of tissue damage. Consequent ly, P-1V

i nhi bitors have been suggested as drug candidates for the treatnent of

i npaired gl RERSGnd Rf  are each independently hydrogen, halogen, hydroxy, Yower alkyl, lower alkoxy
or lower alkanyl, wherein lower alkyl, lower alkoxy and lower alkenyl may optionally be
substituted by lower alkoxyearbonyl, aryl or heterocyciyl,

R® s hydrogen, fluorine, lower alipl, or aryl;
R® is hydrogen, Jower alkyl or hydroxy-lower alkyl. or

R°and R® together with the carhon atoms to which they are attached form a five or ssx
membered saturated cazbocyclic ring

R’ 15 hydrogen, flnorine or lower alkyl:
nad phermaceutically aceeptable salts thereof;
with the exception of
rac-3p-isobutyl-9,10-dimethoxy-1,3,4,6,7,11bp ~hexahydro-2H-pyrido[2,1-alisogninolin-2B-
ylamine dihydrachloride,
rac-3f-Isobutyl-5,1 Ondimeth.nxy- 1,3:4,6,7,1 1bB-hexahydro-2H-pyrido[2, I-a]isoqumohn-Zu—
ylaming dihydrochlorids,
. 3-isobmtyl-3,10-dimethoxy-1,3,4,6,7,1 lbrhexahydm—zl-l-pyrldn [2,1-a]isoquinolin-2-ylamine,
rag-3p-methyl-9,10-dimsthoxy-1,5,4,6,7,11bB-hexahydro-2H-pyrido[2, 1-alisoquinelin-2@3-




10 tol erance and type 2 diabetes nellitus (e.g. Vil hauer, W98/19998).

W t hout disclosing any nmedical use, Buzas et al., Lab. CAfdwned086 V, Fac_
Sci., Oleans, Fr. Chim Ther. (1992), 7(5), 404-7 describe synthesis of

t he conpounds of Exanples 41 and 42 B€l ow. We have found novel DPP-1V
inhibitors that very efficiently | ower plasma glucose |evels-
Cbnsequentk%nﬁﬁp : %F of the present invention are useful for the

t reat ment and?%&aggggﬁ& axi s of diabetes, particularly non-insulin
dependent tliseitrmshyle 10 dinsethoge S, 45,4 11hBiHefehyBt SHA AR A1 ARGAiARNBLL @S
ot her cong@ |0Q%§g?§% ihgn?npllflcatlon of action of a peptide nornmally
i nacti vat &%Vl gﬂ@géﬁ her apeuti c benefit. Surprisingly, the
conpounds btyhd, -disethoxprividsi 7 bdenalyidse-2 Hepyrlofl, 1-4a ik Fhibine,

and/ or prophyl axis of Bow .di sease, Colitis U cerosa, Mrbus Crohn, obesity
and/ or 20 netabolic syndrone. Furthernore, the conpounds of the present

i nvention can be used as diuretic agents and for the treatnent and/or
prophyl axi s of hypertension. Unexpectedly, the conpounds of the present

i nvention exhibit inproved therapeutic and pharmnacol ogi cal properties
conpared to other DPP-Winhibitors known in the art, such as e.g. in
context with pharnmacokinetics and bioavailability. 25 Unl ess ot herw se

i ndi cated, the following definitions are set forth to illustrate and

define the neaning and scope of the various terns used to describe the
invention herein. In this specification the term"lower" is used to nean a
- group consisting of one to six, preferably of one to four carbon aton(s).
The term "hal ogen” refers to fluorine, chlorine, brom ne and iodine,
preferably to 30 chlorine. The term"al kyl", alone or in conbination with
ot her groups, refers to a branched or straight-chain nonoval ent saturated
‘al i phatic hydrocarbon radical of one to twenty carbon atons, preferably
one to sixteen carbon atons, nore preferably one to ten carbon atons. 16
June 2006 WD 03/055881 PCT/ EP0O2/ 14685 -3 The term "l ower-al kyl", al one or
in conbination with other groups, refers to a branched or straight-chain
nonoval ent al kyl radical of one to six carbon atons, preferably




one to four carbon atons. This termis further exenplified by radicals such
as nethyl, ethyl, n-propyl, isopropyl, n-butyl, s-butyl, 1Pdemia0pé,

t- butyI -pentyl, 3-nethyl butyI nbs5 hexyl 2- et hyl butyI and the |ike. The
term'’ cchQdW@?q%lref ers to a nonoval ent car bocyclic radi calT/EHO2tifusEE t O
six . carbon atonms. This termis further exenplified by radicals such as
cycl opropyl, cydobutyl cycl opentyl and cfc‘l ohexyl with cycl opropyl being

preferred. The tgrm " al kox fers .to r O, wherein R is
al kyl . The ter mﬁTe OWRT ¢ e&’lnﬁlgggfp%lfléﬁ‘eﬁ%f:% ‘ﬁ:‘gS @bbfﬁi" ted oy the fgllopdngiasR i s
| ower - al kyI DiE-dWpisaavaied imvihe r@lul@m)oyl of B OALBSTtRE 6f Rvéral REHHGRLY. ,Iniﬁh;geﬁ)é

r opox X 0oX but nd, hexyl with netho el ng
gspgm Zu ly m‘@?ﬁy%egrﬁ% g@r’: Y 8 F%’é‘% &%ﬂo@’rﬁﬂf’thi@ﬂéﬁﬁPﬂd whigh &romep
R-0CO- oﬂtﬂ&rmbgt ﬁteﬂt&ﬁnﬁﬂﬂ@f ofinkilin :b@u&ﬁ‘tﬁh dRr ﬁtreﬁ%ﬁ%ﬂ%ﬁﬁﬁ%’gwfﬁ ers

to a 5- or aturated N heterocyclic res?due,” which

may opt i o%alvfci)l ﬂ‘ireBP?lte }?%Tg{itf?‘:ﬁégr OgFRRYE 14 Lowegidend tettdgher plagwh imslin

i m dazol yl, fat@tivhs. 1h bhaZa i.no,
bl per asi o, Eﬁer.d?‘nz D e BRIV P (i eosD YR EY grd (R PURLEGS"

mor phol i no. s, gh W%eﬁfﬁ}m@mﬁﬂfﬂlmd@rﬂemﬂaws - or

tri-substitu Nesh Ikox

cyano, azi dow&ﬁ%yﬁo %ﬁgg\?\éedrr &af%ehgﬁ%ﬂ% %&éreo(%/rg er %/dély B bﬁ v
“subst it uent bt %ﬂﬁéﬁvﬁbf@lsug&ﬂstﬁﬁ aﬁétwanﬂeiatﬁ'g fqu'rﬂaf: area’euhntﬁtﬁmpaered\glmw

refers tg a C I C such as
- phenyl o%b ngop}%{aﬁﬁ&ﬂ g%%ef;@p enylg(e V’R‘%L%ag@ﬁ?@ﬁéf W‘éﬂtﬁéﬂ?mngm

or tri- substymstisal u&enﬁt@@entl@nwy Chm Oogef, Fat.lByl.,, Ofleansy Fra ChieayTheh a1 932),

(raler onr yi 70 BRae o gl QURLor A P MR sp TS ronoval ent

cyclic radical containing one to three preferabl y one or two, heteroatons

i ndependent |y sofache 98Ny wi th: nitrpgen
being preferr dw Exa(r?}%l{ﬂe&s?ﬁ%‘{‘él IeDt?er oa%lf\ﬁ/) resi du%ei’é&?%%“g‘ﬂ%ﬁf ylesmge l%E]srf’nyl

and pyri m dleqst- Capseqnenilyribe gpmpaundwi§he prgsany invieetiog apnekail fordhe Sedtthent

het er oar ! ﬁ:@cﬂbﬂpﬁﬁ)h %fa%eres, Paktcu@ytddi- &) géﬁéhagm m%%&ag%gg);@enh Iey by

halogen erf r al kyl ower a
term "phar nﬁ%‘gﬁ’f gé‘t‘@é?)ﬁﬂéﬁ%ceséﬁ‘t’%} 'as i é@é‘i‘t@a{? whersin theemplifipgionds of
- formula (I)action ofa pepnde normally inactivated by DPP-IV gives a therapeutic benefit.
Surprisingly, the compounds of the present invention can also be used in the treatment
and/or prophylaxis of Bowl disease, Colitis Ulcerosa, Morbus Crohn, obesity and/or

20 metabolic syndrome. Furthermore, the compounds of the present invention can be used as

diuretic agents and for the treatment and/or prophylaxis of hypertension. Ijnexpectedly,
the compounds of the present invention exhibit improved therapeutic and
( pharmacological properties compared to other DPP-IV inhibitors known in the art, such

SRS N Y raa

as e.g. in context with pharmacokinetics and bioavailability.

25 Unless otherwise indicated, the following definitions are set forth to illustrate and

define the meaning and scope of the various terms used to describe the invention herein.

In this specification the term “lower” is used to mean a group consisting of one to
six, preferably of one to four carbon atom(s).

"The term “halogen® refers to fluorine, chiorine, bromine and iodine, preferably to
30 chlorine.

The term “alkyl”, alone or in combination with other groups, refers to a branched or
straight-chain monovalent saturated aliphatic hydrocarbon radical of one to twenty

carbon atoms, preferably one to sixteen carbon atoms, more preferably one to ten carbon
atoms.




wi th inorganic or organic acids such as hydrochloric acid, hydrobromc
acid, nitric acid, sulphuric acid, phosphoric acid, citril6Jesia906form c
acid, mal'eic acid, acetic acid, fumaric 35 acid, succinic acid, tartaric
aci d, nmetW@pAEEd$YIhoni c acid, salicylic acid, p-toluenesul poorpe/ikfslune
2006 WO 03/055881 PCT/ EP0O2/ 14685 -4 acid and the |Iike, which are non toxic
to living organi sms Preferred salts with-&cids are formates; nal eates,
citrates, brom des and net hanesul fonic acid salts,

hydro orides, hydrg
Wwith hydr ochl ori §er8é§lﬁﬁ'e%§‘g¥7cr ﬂPF%/Ofﬁﬂéﬂmbﬂ@@OHIWtbn’éleegmm,méﬂﬁto the
present i nveéntriched bedtadigh- cthauan@amaﬂ Iratﬂ?:amlﬁ&he(tb)su@c%rﬁg%? £‘$9 %}&
y

wherein Rl is r . al kyl bstitute

by aryl; thz;@bsfl\%ﬁ&arﬁﬁ’%ﬂ ﬁé’hs ﬁeﬂ:ag}ﬁﬁégqﬁxpw ¢ byerricalysucl xsyme
“alkyl, | oner Inqny)p;a} isopoowst, rﬁb\k@hy-lbutymw’b@ 1-BULT, 1; 3- kQxy
and Iower al, g%p "—H?%uﬁgt“ g_lel%ly substlt:??ed %\? Ingﬂ)v\égjrél kogg,(ﬁ:é&t@lonyl
~aryl or hete dyc? are each i ndependently hydrogen, |ower
~al kyl, aryl or, toget her with the carbon atoms to which they are attached
to forma five ofh %texmmyrtlealbﬂ” sefestat adnmaaﬂhamﬁﬁba»dyclid Ilagxcalaﬂf@uee to six '
phar maceut i gghby n an th the

pr esent |nvent|on rel npoun
wherein R % QPSRHFE‘%HIRXHIOheﬁldeWWCY@PFQyﬁIb@ng@bfetmvler al kyI R2 R3 and R4
.. are each independently hydrogen, hydroxy, |ower al koxy; or | ower al koxy

substituted by 'ﬂﬁe@fml“ﬁma@felregqyg%boﬂy prvgr%mﬁ a@g@yﬂhet ragerabl e

‘ aryl reS|du It ut

and R4.ar en
-1 ower'® = aﬁ‘?l?zé t%w&%ﬁ 1%? e'f"@?fé’@l% H’n]@W@F ZIB}(FHHP}@@ of ldwesalkoxjR2, R3

and R4 are grouphotie ephydxdy cith f M4 | I |
QOWEI‘ al kylgmﬂlfr e%erjégome Ic})d\{/er Oﬁgﬁfgbggﬁpéﬂgsﬁtﬁg 1?%"&%&&%}1%%&%& are -

. et hoxycar bofl y1e 1?15‘% %Péhcl ref erabl e enbodi nent, the present
i nvention relates to a conmpound of formula (1) as defined above, wherein

R is lower aI Kbile, teyzh Ehopter affbeypibewBatietstt eide Proupl FOVBIC(@)K WheRin RYis! ower
al I coxy, on :JJEy jheteroaryl such as p; rolyl and pyridinyl, or
cycl oal kyl - Power a] kyl; R2, R3 and R4 are each |ndependently hydr ogen,

hydroxy, | ower "
The term “heterocyclyl” refers to a 5- or 6-membered aromatic or saturated N-

heterocyclic residue, which may optionally contain a further nitrogen or oxygen atom,
such as imidazolyl, pyrazolyl, thiazolyl, phenyl, pyxidj'rl, pyrimidyl, morpholino,
- piperazino, piperidino or pyrrolidino, preferably pyridyl, thiazolyl or morpholino. Such
heterocyclic rings may optionally be mono-, di- or tri-substituted, independently, by lower
20 alkyl, lower alkoxy, halo, cyano, azido, amino, di-lower alkyl amino or hydr;xy. Preferable
substituent is lower alkyl, with methyl being preferred.

The term “aryl” refers to an aromatic monovalent mono- or polycarbocyclic radical,
such as phenyl or naphthyl, preferably phenyl, which may optionally be mono-, di- or tri-
substituted, independently, by lower alkyl, lower alkoxy, halo, cyano, azido, amino, di-

25  lower alkyl amino or hydroxy. '

The term “heteroaryl” refers to a 5- or 6-membered, unsaturated aromatic
monovalent cyclic radical containing one to three, preferably one or two, heteroatoms
independently selected from nitrogen, sulfur and oxygen, with nitrogen being preferred.
Examples of heteroaryl residues are pyrrolyl, pyridinyl and pyrimidinyl, with pyrrolyl and

30 pyridinyl being preferred. Said heteroary] residues may be mono-, di- or tri-substituted,
independently, by halogen, amino, perfluoro-lower alkyl, lower alkyi or lower alkoxy.The
term “pharmaceutically acceptable salts” embraces salts of the compounds of formula (I)
with inorganic or organic acids such as hydrochloric acid, hydroBromic acid, nitric acid,
sulphuric acid, phosphoric acid, citric acid, formic acid, maleic acid, acetic acid, fumaric

35 acid, succinic acid, tartaric acid, methanesulphonic acid, salicylic acid, p-toluenesulphonic




al | coxy; or |ower al koxy substituted by aryl, by heterocyclyl or by |ower
al koxycarbonyl; R5 25 is hydrogen, |ower alkyl or phenyl fddne 2906

di -substituted by [ower alkyl, |ower alkoxy or halogen; R6 is hydrogen,

| oner al kPO ng%dr oxy-lower alkyl; or RS and R6 together mém/hpizhessscarbon
atons to which they are attached forma fl%g or six nenbered saturated
carbocyclic ri ng and R7 is hydrogen or r alkyl. In one enbodi nent,

resi due R i substi.t ut I oal k 30
preferably cycfngpro ﬂ{ %ef%‘?ﬁ%ﬁl éo}?%%mﬁ ?in‘mfr@éeigﬁrgé g?‘g yﬁﬁ%”ﬁ?l
n-butyl, i sé&butads, m EWBtdﬂyMbﬂ.,lhydiroahhbnﬁesehhdalobtﬁmides mmeﬂfaﬁéﬁﬂ%ﬁﬁ agide
n- pro I Nsipdt f l e | ower al kyl substituted b
cygl og%lkyl %ﬂgc‘ic E‘E@fo%ﬁﬁ td?#%%@*ﬁ“@e"%%ﬁ‘a 9\/\0 03/ 055881 PCT/ EPO2/ 14685 |
mmybe mono. . dhEotay ERdinfipe bt felcpe iU LEL R RO SRSF SR (T hber
al kf)xy oﬁdhmdybovqawéﬁmg is linye ﬂmmlwwwardmmsﬁgitg@kyﬁcﬁaﬂi,ﬂw Y
ar residu 0 is a
he%/er oaryl Ezél due ?gllﬁelcs#ggé%brg%ﬁrﬁ%%n#n@ﬁly °‘=‘§n f ELB%EP or
Preferred hower dieyil, wiestileserRikydlowpyalk iyt lmefmykehgrl mla of,l’tij@;lauﬁ BLd

by 1 owar - oo SR ET H e P, avh o Berhpir Bty kb sk radRgRay
| over al koxlyydrégeat Rm&bhﬁk.yl ahébﬁlt@ﬂy{drvﬁ&ﬁﬂh@@ﬁ%oﬁ'at@ﬁ@td#ﬂﬁ@ﬁﬂie?%a%@ché@ﬁ

preferrﬁg Iower a8‘6’¥ prefer(?bllg n- unsubsti futed phenyl
10 In o S@ V&"é S TBERPRISA satar et gilo ﬁ%ﬂ& P alfik%fﬁyhca@mﬂf@mbley

et hoxy, wﬁgﬂgﬁ&mfor hydroxy. Mst preferable residue RZ is nmethoxy. In
(anot her preferable enbodiment, residue R3 is |ower alkoxy, w th nmethoxy,

et hoxy, propo buto and | sobut oxy being preferred, hydro
hydroxy; or a/\érané? thep g Od}:ﬂl‘cé’ft %ﬁlﬁ’F‘iﬁerﬁé{’YﬁS‘%ynéﬁ lafep Fo% ompoERG @%mr@@law

aryl, by haseireﬂ@ecﬁwoverwwahmﬁoi&r 1@9 dloaul%ﬁ %ﬁé@alﬂg@
substltuents i n are t's;}rulwstltut ed enyl o- bs*tltut ed by

di -1 ower aI%?FaCBﬁ%’ﬁ]ﬁPmQﬂ dﬁ%eﬁyh@ﬁ?’% Gy Ak OifYaéFi?W@dﬂkW seystitutgdhp.
Most  pr gf eragfal Ber@orclyl bR 3bwdrbBitkedrBodfB PrefekiBRURTLAelith&In RESnd R? are

phenyl or phenyl substituted by di-lower alkyl amino or cyano. Preferable heterocyclyl
residues in R%, R’ and R* are morpholino, pyridyl, thiazolyl or thiazolyl substituted by
lower alkyl. Preferable lower alkoxycarbonyl residues in R%, R? and R* are |
ethoxycarbonlymethoxy.

20 In another preferable embodiment, the present invention relates to a compound of
formula (I) as defined above, wherein R is lower alkyl, phenyl, phenyl substituted by
lower alkyl or by lower alkoxy, or R' is heteroaryl such as pyrrolyl and pyridinyl, o
cycloatkyl-lower alkyl; R?, R® and R* are each independently hydrogen, hydro:cy, lower
alkoxy; or lower alkoxy substituted by aryl, by heterocyclyl or by lower alkoxycarbonyl; R

25 is hydrogen, lower alkyl or phenyl mono- or di-substituted by lower alkyl, lower alkoxy or
halogen; R® is hydrogen, lower alkyl or hydroxy-lower alkyl; or R* and R® together with the
carbon atoms to which they are attached form a five or six membered saturated

carbocyclic ring; and R is hydrogen or lower alkyl.

In one embodiment, residue R is lower alkyl or lower alkyl substituted by cycloalkyl,
30 preferably cyclopropyl. Preferable lower alkyl residues R’ are n-propyl, n-butyl, isobutyl,
3-methylbutyl and 2-ethylbutyl, most preferred are n-propyl, n-butyl and 3-methyIbutyl.
Preferable lower alkyl substituted by cycloalky! is cyclopropylmethyl. |




More preferable residues R3 are | ower al koxy, preferably nethoxy, hydrogen
or hydroxy. Mst preferred residue R3 is nethoxy or hydrd®yunadaof net hoxy
bei ng especially 20 preferred. In another preferable enbodinent, residue
R4 is | owdP 0RORTRY, preferably nethoxy, hydrogen or hydr ®ect/Ervbsisss
preferable residue R4 is hydrogen. In one enbodi ment, R5 is hydrogen, |ower
alkyl, with nethyl being preferred, or aryi- Preferable aryl residues R5

are unsubstituted phenyl or_phenél, m)rjao- di- or tri 25 substituted,
i ndependent | y, B\AI0gE cmhodiznent, By sy RisSeyabbr Plreayh daml reweass Boresydieabl e

aryl  resi dugnRS di-Sor4fssHpshindad, BBy, ByloR NoSEPRRL AR dﬁﬁ\j\gi S
hydr ogen, | ovvrelr al k)fl , Wt humet herBbei n%Ypryg?erre , 8r ﬁggroxy}fyl ower
3

Cal kyl, wit heretamidy Bk lever gkl erdomsr dkese Preserablpraviaesiduss R Ree pesubyentegen. | n
still another enbodinment, R5 and R6 are hydrogen or, together with the

carbon 30 at ong, i MBI ebiREWiALR, Rk 3 ' gggjﬁg sat ur at ed
carbocyclic ri ?'s 18 June62006 WO 03/1(%)5?%%?%%%%%0%}%% ﬁgﬁi nﬁbne

enbodi neht , PyRmidinyhgad pyealyl. Paefared hetercanb sesidvenR | fysidinyher pairddyll The
preferably 1 a {:| :) I :
enbodi nment '%ﬁltt%emp eggé%th@glﬁn% Ib?glggﬂ gﬁ#p%%é%%ﬁ?ﬁ%%ﬁ%@%@%ﬁ@ abl lgwgfatl ts
of conpounddkwfloveratkoy, ot hydrowy, preferablnbydowtrsdkyl eploase atkoay. Prefemblyed

enbodi ment I&Eer%ﬁ?lﬁ@ﬁ%@?ﬁl ir@‘ﬁﬁ@ﬁﬂsﬂ’fhtecfr ef erred conpounds of general fornula

(I') are those selecte romthe group consisting of

rac-9, 10- di met hoxy- 30-propyl -1, 3,4, 6, 7, 11bl- hexahydro- 2H-pyrido [ 2, 1-a]

i soqui nol i n- 20My$tarefaered RO are lower alkyl, preferably n-butyl, or unsubstituted phenyl.

rac-9, 10- di net hoxy- 3(3-(3-net hyl -butyl)-1, 3, 4,6,7, 11b13- hexahydr o- 2H pyri do

{2, 1- al,isoquinqlin: | ani 2.

2t 3( 58y ol opr ooyt Rt ra e R ment e K e PamoRs BRI 2m pyri o

0 [2,1- a] hysoopenmohiydecky (Igoyt parferable residue R® is methoxy.

rac-7[ 3-butyl - 11, 12- di net hoxy- 2, 3, 4, 4a, 6, 7, 8, 9, 9a, 13bj 3- decahydr o-

I'H-pyrido [ 1, %h another preferable embodiment, residue R? is lower alkoxy, with methoxy, ethoxy,
propoxy, n-butoxy and isobutoxy being preferred, hydrogen, hydroxy; or lower alkoxy,
preferably methoxy or ethoxy, substituted by aryl, by heterocyclyl or by lower

15 alkoxycarbonyl. Preferable aryl substituents in R® are unsubstituted phenyl or phenyl
mono-substituted by di-lower alkyl amino, with dimethylamino being preferred, or by

cyano. Most preferable aryl substituents in R’ is unsubstituted phenyl.

More preferable residues R® are lower alkoxy, preferably methoxy, hydrogen or
hydroxy. Most preferred residue R? is methoxy or hydroxy, with methoxy beingr especially
( 20 preferred.

In another preferable embodiment, residue R* is lower alkoxy, preferably methoxy,
hydrogen or hydroxy. Most preferable residue R* is hydrogen.

In one embodiment, R’ is hydrogen, lower alkyl, with methyl being preferred, or
aryl. Preferable aryl residues R® are unsubstituted phenyl or phenyl mono-, di- or tri-
25  substituted, independently, by lower alkyl, lower alkoxy or halogen. Most preferable aryl
residue R’ is unsubstituted phenyl. |

In another embodiment, R® is hydrogen, lower alkyl, with methyl being preferred, or
hydroxy-lower alkyl, with 2-hydroxy-ethyl being preferred. Preferably, R® is hydrogen.

In still another embodiment, R® and R® are hydrogen or, together with the carbon

30 atoms to which they are attached, form a six membered saturated carbocyclic ring. -




15 f] phenant hri di n- 8f 3-yl am ne, rac-3[3-butyl -9, 10-di net hoxy-1,3,4,6,7,1

| b( 3- hexahydr o- 2Hpyri do [2, 1-a]i soqui nol i n-2a- yl ami ne cHPdvsiRPEE at e
(1:2), rac-9,10- dinethoxy-3 [3-propyl-1,3,4,6,7,11b (3-hexahydro-2H pyrido
[2,1-a] i¥&BBSBIn- 2Y-yl amine chlorohydrate (1:2), 20  PCT/EP02/14685

rac- 7(3-butyl-11, 12- di et hoxy-2, 3, 4, 4a, 6, 7, 8, 9, 9a, 13b[ 3- dexahydr o- | H pyri do
[ 1, 2- f]phenanthridin-8(3-ylam ne chl orohydrate (1:2),

rac- 2(3-am no- 3¢3- - 10- et hoxy- 1. 3, 4,.6, 7, 11bO hexahydre- 2H pyri do[ 2, 1-
a] i soqui nol i n- 95% |°Bg tﬁﬁ@r‘%}%&%&a@mﬁ:&%ﬂ if afiotht? b mens R?isTower alkyl,

rac- 2a- am ner&¢@bhunythyll0- net hoxy-1, 3,4, 6,7, | | b(3-hexahydro-2H pyrido
[2,1- 25 a]isoquinolin-9-ol chlorohydrate (1:2),

rac- 20- am no- 3[ 3- but yl - 10- met hoxy-1, 3, 4, 6, 7, 11b[ 3- hexahydr o- 2H pyrido [ 2, 1-
a] i soqui nol i n- 9{@mpounds of formula (I) represent a preferred embodiment of the present !

rac-2a-am ngs = I - ] - 6. 7. 14b] 3- hexahydr o- yrido [2, 1-
a] i soqui nol ??1‘%[6@8{2ghéﬁ&%ﬁ%ﬁ@%&%%%%lﬁ%gwp %‘&% B g%l-d 18u31§’
rac- 9, 10-di Alse Keprysest 8 ppternsd embadimest 77 thelpr¢seatiaxatipdr o- 2H pyri do [ 2, 1- a]

i soqui nolin-2- ylam ne, and pharmaceutically acceptable salts thereof.

Further preferrpgieonp s Og%a%fﬁ!fogfﬁﬁggy_%ﬁ%g%%&reﬁ#e%f@%_?I?el é_%hgg f7r (i)m

the 5 group consisting of rac-9,10-Di ne pyrrol- :
1 b13- hexahy 8?1888 i do [2, 1- a] iso quinolin-2a-yl ani ne,
rac-9, 10- Di net hoxy-3(3-p-tolyl-1,3,4,6,7,1 | b(3-hexahydro-2H pyrido [2,1-

a] isoqui notdcrd, W-(omythary-Be-prdPyl-1,3,4,6,7,11bP-hex -2H-pyri -alisoguinolin-
" rac-9, 10- Di nethoxy-.30- pj-ﬂ% oﬁfl 151’y 3,4,6,7, 11ba- ﬁ}é};(dé%ﬁﬁ 8¥I21(Iéf[g§/1r?]éfgﬁgl,nf}ma]
i soqui nolin-2 % ne, rac-9, 10-di met hoxy- 3

(0- (3, 4-di net hyl - phenyl)-1,3,4,6,7,1 | b f3-hexahydro-2H

10 rac-9,10-dimethoxy-3B-(3-methyl-butyl)-1,3,4,6,7,11bB-hexahydro-2H-pyrido[2,1-

aJisoquinolin-2¢-ylamine,

rac-3B-cyclopropylmethyl-9,10-dimethoxy-1,3,4,6,7,1 1bB-hexahydro-2H-pyrido[2,1-
a)isoquinolin-2f§-ylamine,

rac-7B-butyl-11,12-dimethoxy-2,3,4,42,6,7,8,9,9a,13bB-decahydro- 1H-pyrido[1,2-
15, f]phenanthridin-8f3-ylamine,

rac-3p-butyl-9,10-dimethoxy-1,3,4,6,7,1 1bB-hexahydro-2H-pyrido[2,1-alisoquinolin-20-
ylamine chlorohydrate (1:2),

rac-9,10-dimethoxy-3p-propyl-1,3,4,6,7,11bf-hexahydro-2H-pyrido|2,1-a)isoquinolin-
2B-ylamine chlorchydrate (1:2),

20 rac-7P-butyl-11,12-dimethoxy-2,3,4,4a,6,7,8,9,9a,13bB-decahydro-1H-pyrido[ 1,2-
f]phenanthridin-8f-ylarine chlorohydrate (1:2), '

rac-2f-amino-3f-butyl-10-methoxy-1,3,4,6,7,11bB-hexahydro-2H-pyrido[2,1-
a)isoquinolin-9-ol chlorohydrate (1:2),

rac-20-amino-38-butyl-10-methoxy-1,3,4,6,7,1 1bB-hexahydro-2H-pyrido[2,1-
25 alisoquinolin-9-ol chlorohydrate (1:2),

rac-28-amino-3B-butyl-10-methoxy-1,3,4,6,7,11bB-hexahydro-2H-pyrido[2,1-
aJisoquinolin-9-ol, ' :

rac-20i-amino-3f-butyl-10-methoxy-1,3,4,6,7,11b B-hexahydro-2H-pyrido[2,1-

aJisoquinolin-9-ol, and




‘rac-4-(2/3-A

1)

(F bf | - hexahy

-

pyrido[ 2, 1-a] i soqui nolin-2j 3-yl am ne chl orohydrate (1:2),
rac-9, 10- di net hoxy-313- (3, 4- Di net hyl - phenyl )-1, 3,4, 6,7, 1 [1BI®a#@R@hydr o- 2H
15 pyrido[ 2, 1-a]i soqui nol i n-2a-yl am ne chl orohydrate (1:2),
rac-9, 10-woaossxy-3 0 - (3- met hoxy- phenyl)-1, 3,4,6,7, 11b p3vh@sahysy o- 2H
pyrido[ 2, 1-a] i soqui nol i n-20-yl am ne chl orohydrate (1:2), :
rac-9, 10- Di met hoxy- 313- ( 3- met hoxy- phenyl )=1; 3, 4, 6, 7, 11b13- hexahydr o- 2H
pyrido[ 2, 1-a] i soqui nol i n-2a-yl am ne chl orohydrate (1:2), 20
rac- 9, 10- Di nethékyisebopyBPdphentl- 834,67,V iPthekahirbx iy yaida 2, Dy fisctpindlih:2-
a] i soqui nol i nyRE3-yl am ne chl orohydrate (1:2),
rac-9, 10-Di metyhoxy- 3f3-pyridin-1,3,4,6,7,11b13- hexahydro-2Hpyrido [2,1- a]
i soqui nol i n- 2&- | am ne%éﬁl orohydrate (1:2),

PRy TEICEU 3Ly peasptablegrliptigesoky - 1, 3, 4, 6, 7, 1
| b/ 3- hexahydro-2H pyrido [2,1- 25 a] isoquinolin-71 yl)-phenol,
rac- 3/ 3- But yl - 9Fdfheh prefef1ed YoRpBEhBYbf ghndaliofindla k1) bt Bidiexabydl foRkEPYT i do
[ 2,1- a]i_soquinolin-2- @am ne,
rac- 3/ 3- But %Q“?/Cgpflﬁt}r&%? or o- phenyl ) - 9, 10- di net hoxy- 1, 3, 4, 6, 7, 11 b, 6- hexahydr
0-2H pyrido [ 2,1-a] isoquinolin-2 a-ylamne, 16 June 2006 WD 03/ 055881
PCT/ EP02/ 146881c-%10-Bem8hdxBaypyriol-1-y1-1,3,4,6,7,11bB-hexahydro-2H-pyrido[2,1-

a- (4-chl oro; -9 10-di.net hoxy-1, 3,4,6,7,1 | b, - hexahydro-2H pyrido
[2,1-a] iso%ﬁ%ﬁgﬁ%@%%%ﬂ{a‘gngne, rac-3/3-Butyl -7 6- (3, 4-di met hoxy-phenyl )

-9, 10-di net hoxy- 1,3,4,6,7,1 | bfl-hexahydro- 2H pyrido [2, 1-a]
i soqui nol i n- 2mg=9y1(hmm&ogy—?)&p—tolyl—1,3,4,6,7,1le—hexahydro-2H—pyrido[2,1—

rac- 3, 8- Butﬁlis-oauﬂi%ﬁﬁi_jﬁ Baxye 7, 7-dimethyl -1,3,4,6,7,1
ro-2Hpyrido[ 2, 1° a]isoquinolin-2a ylanine,
rac-3, 6-Butyl -9, 10;151 rr%ilhoxg- 7,7-dinethyl-1,3,4,6,7, 1l bJ3- hexahydro-2H pyri -
do[ 2, 1- 4] i s TuhtnBEnethoys3fipatalrel.3.t&e- Abeherghydro-2H-pyrido[2,1-
11, 12-di ui ei]h‘@q&ﬁﬁ]iﬁ,%‘_ﬂam@i@, 7,8,9,9agl13bp-decahydro-I H pyrido [1,2- 10
f] phenant hri di n-8, 8 yl am ne,

rac-9,10-dimethoxy-3p-(3,4-dimethyl-phenyl)-1,3,4,6,7,11bB-hexahydro-2H-
pyrido[2,1-a}isoquinolin-2f-ylamine chlorohydrate (1:2), ‘

rac-9,10-dimethoxy-3$-(3,4-Dimethyl-phenyl)-1,3,4,6,7,1 1bf-hexahydro-2H-
15  pyrido[2,1-a]isoquinolin-2¢-ylamine chlorohydrate (1:2),

rac-9,10-Dimethoxy-3B-(3-methoxy-phenyl)-1,3,4,6,7,11bB-hexahydro-2H-
pyrido[2,1-a)isoquinolin-2f3-ylamine chlorohydrate (1:2),

rac-9,10-Dimethoxy-3B-(3-methoxy-phenyl)-1,3,4,6,7,11bB-hexahydro-2H-
pyrido[2,1-a}isoquinolin-2¢-ylamine chlorohydrate (1:2),

20 rac-9,10-Dimethoxy-3f-pyridin-1,3,4,6,7,11bB-hexabydro-2H-pyrido{2,1-
 a]isoquinolin-2B-ylamine chlorohydrate (1:2),

rac-9,10-Dimethoxy-3-pyridin-1,3,4,6,7,11bB-hexahydro-2H-pyrido|2;1-
a)isoquinolin-2a-ylamine chlorohydrate (1:2),

rac-4-(2f-Amino-3 f-butyl-9,10-dimethoxy-1,3,4,6,7,11b S-hexahydro-2H-pyrido[2,1-
25  alisoquinolin-7f-yl)-phenol,

rac-3 5-Butyl-9,10-dimethoxy-6-methyl-1,3,4,6,7,11b S-hexahydro-2H-pyrido{2,1-
alisoquinolin-2-ylamine, |

rac-3f3-Butyl-7 f-(4-chloro-phenyl)-9,10-dimethoxy-1,3,4,6,7,1 1bf3-hexahydro-2H-
pyrido[2,1-ajisoquinolin-2¢-ylamine, ' |




rac- 7/ 3-Butyl - 11, 12-di met hoxy-2, 3, 4, 4a, 6, 6, 7, 8, 9, 9aal 3b/ 3- decahydro-| H pyri

do [ 1,2-f]phenanthridin-8a ylanine, rac-3/3-Butyl-7 16 June 2006
a- ( 3, 4-di net hoxy- phenyl ) -9, 10-di net hoxy-6 a-nmethyl-1,3,4,6,7,11b 8-
hexahydr o¥213/838884o [ 2, 1-a] isoqui nolin-2-ylanine, 15 PCT/EP02/14685

rac-7, 6-Butyl-11, 12- di met hoxy-13b-net hyl -2, 3,4, 4a/ 3,6, 7, 8,9, 9a, 13b- decahydr
o-lH pyrido [1,2-f] phenanthridin-8,6-yl afine, rac-9, 10- Di net hoxy- 3
a-phenyl -1,3,4, 6,7,1 |b a-hexahydro-2H pyrido [2,1- a]isoquinolin-2a-yl

am ne, rac-9, rg@3ﬂ[ﬁqff§1ﬂ1@3{§—_ch@ro-phenyl)-9,lO-dimethoxy»1,3,4,6,7,1lb%-hexahydroQH-

a- phenyl - 1, 346271 -blibeqlisy@igdr@adigepyri do[ 2, 1- 20
a] i soqui nol i?préZj -yl !a%‘?%e, 9, 10-Di met’ﬁoxy- 3 a-phenyl-1,3,4,6,7,1lb

a- hexahydr o- 2H- i.do [ -al,.i soqui nolin- 2a-yl amne, 9,10-D nmethoxy-3
a- phenyl - 1, 3, 4{?5%3(??5’%@%3@@%%%13 Fp)ag/"?ilgéﬁf‘?%l@‘a]1=3u§>éc?di1h§1‘heﬁah rg-y|
am ne, 25 92WpRidaE/ioxlscdddrdiinelvhlaihinge 4, 6, 7, 1

| b/ 3- hexahydro?j?ll—l- pyri do[(gl:ill- ali sogui noTi n- 2/ 3-yl am ne,

soqui noti n- Sy L0t fondr Lmsta T BN E RS Ble  hadoBe, 1
| b- hexahydr ejist4gupyelird@ofBarhine, 16 June 2006 WO 03/ 055881 PCT/ EP02/ 14685 -9
~a] isoquinolin-6-yl)-nethanol, :

rac- 4- (2/ 3- Am, 0oz Be3+AU Yo sl Bt RO 113, A6 6171 8! H~pvE
| b, 6- hex ahyd:]é‘gk?k’? @F’Pg)y% Sﬂ’i‘gﬂ%‘?} i ik ilﬁzﬁ‘??’?i@?% Rty A oRids P de.
rac- 4- ( 2/ 3- AlsemimB-Bhtamme 0- di met hoxy- 1, 3, 4, 6, 7, 1
| bJ3- hexahydro-2H pyrido [2,1- 5 a]isoquinolin-7,6-yl)-phenol
hydr ochl ori de,dA883t3-1BUtylinPHByd 3B LbeXY;Ho 0BENYY £ deAnParB: 1H-ri -
(Tb/ 3 hexahyg]r é e y/rt}?“do (2.1 al isoqui‘ﬁoﬁ A- 2-% 2N aecat rgoléﬁpé’r’fi%g:z
rac- 3, 6- But {P! ?I}%l-tﬁad*en% TNRenyl ) -9, 10-di met hoxy-1,3,4,6,7, |
| bAhexahydr o- 2H- _

rac-7 5-Butyl-11,12-dimethoxy-2,3,4,4a8,6,7,8,9,9a 1 3b f-decahydro-1H-pyrido[1,2-

flphenanthridin-8 o~ylamine,

rac-3 f-Butyl-7 a-(3,4-dimethoxy-phenyl)-9,10-dimethoxy-6 - methyl-1,3,4,6,7,1 1b &
hexahydro-2H-pyrido|[2,1-a]isoquinolin-2-ylamine,

15 rac-7 B-Butyl-11,12-dimethoxy-13b-methyl-2,3,4,4a/,6,7,8,9,9a,13b-decahydro-1H-
pyrido[1,2-f][phenanthridin-8 f-ylamine,

rac-9,10-Dimethoxy-3 o-phenyl-1,3,4,6,7,1 1bc-hexahydro-2H-pyrido{2,1-

alisoquinolin-2 ¢~yl amine,

{ rac-9,10-Dimethoxy-3 o+-phenyl-1,3,4,6,7,11b o~ hexahydro-2H-pyrido[2,1-

20 a]isoquinolin-2/4-yl amine,

9,10-Dimethoxy-3 a-phenyl-1,3,4,6,7,11b o~hexahydro-2H-pyrido[2,1-a]isoquinolin-

2+yl amine,

9,10-Dimethoxy-3 a-phenyl-1,3,4,6,7,11barhexahydro-2H-pyridof2,1-a]isoquinolin-
2f3-yl amine,

25 9,10-Dimethoxy-3f-phenyl-1,3,4,6,7,11b S-hexahydro-2H-pyrido|2,1-alisoquinolin-
2-yl amine, ' '

9,10-Dimethoxy-3f-phenyl-1,3,4,6,7,11bf-hexahydro-2H-pyrido [2',1-3] isoquinolin-
2¢ryl amine,

(65)-(2-Amino-3-butyl-9,10-dimethoxy-1,3,4,6,7,1 1b-hexahydro-2H-pyrido[2,1-




pyrido [2,1-a] isoquinolin-2a ylam ne hydrochl oride, 10

rac- 3/ 3- Butyl - 7a- (4- chl or o- phenyl ) - 9, 10- di net hoxy- 1, 3, 4, 6,18 June 2006

| bf - hexahydro-2H pyrido[ 2, 1-a]i soqui nol i n-2a-yl am ne hydrochl ori de,

rac- 3/ 3- BU@ 93058881 ( 3, 4- di net hoxy- phenyl ) -9, 10- di met hoxy- B¢BERoDPL4ds5l

| b/ 3- hexahydro- 2H pyrido[ 2, 1-a]i soqui nol i n-2a-yl am ne hydrochl oride, rac-3

a-Butyl - 7/ - (3, 4- di met hoxy- phenyl ) - 9, 10- dift hoxy- 1, 3, 4, 6, 7, 11bf - hexahydr o-
inolin-2/j ylam ne hydrochl ori de,

15 2H pyrid 2, 1-al.i sol
r ac- 3/ 3- But y"ﬁgs‘?ﬂ%’p({!é‘?‘zlé-)%]iljl‘%ﬁ 30b- phenyl ) - 9, 10- di net hoxy- 1, 3, 4, 6, 7, 11 b/ 3_hex
ahydro- 2H pyrido[ 2, 1-a]isoquinolin-2/3-ylam ne hydrochl ori de,

rac- 3/ 3- But yl -réa-4{ @ AAdiines Fduyyl ShEnrdinetRod01 diamt noxhdyd “pyri -
| b/ 3- hexahydr]%- 2Ho§¥g-dlﬁ% fl- %&éso%ﬁl i%)?Z a-yl aﬂlﬁ%e hy’é‘#&%ﬁ&’}?ﬁé’,&’io
' rac- 3/ 3- But yP P89 d M et e %y“o} 4 oxy- phenyl)-1,3,4,6,7,1

| b/ 3- hexahydro-2H pyrido[ 2, 1-a]isoquinolin-2a-ylam ne hydrochl ori de,

rac- 3/ -Butyl - &aq%ﬁx%émmgrﬁwwﬂﬁéﬁm}xwhénmﬁ Th/BhekaBydto-dH-pyrido[2,1-

"1 bf-h Ar.9sc2bHk: YL e rintuephad L I Bhekafiydeo 3 pyridol
| bF - hexaly A gShipBHhl o2 phedh by SRUMLRAL! 1 2/ 3"yl am nehydrochi orf de

| b/ 3- hexahydr o- 2H- p%;i dOH{‘vZé' 1- 25 a]isoq uinolin-2a-ylam ne hydrochl ori de,
rac- 3/ 3- But yl 7¢-3 6=t W dymethacymé-meethylt 1,3,48,41 B frhexahydro-2H-pyrido[2,1-

| b/ 3- hexahy(ipfgo . Qﬂﬁjgdﬁalh%ellydl%kmgméj nol i n-2/ 3-yl am ne hydrochl ori de,
rac-7/3-Butyl-11, 12-di net hoxy-2, 3, 4, 4al 3,6, 7, 8,9, 9acol3b/ 3- decahydr o-

| Hpyrido [ 1,2-_1{].phen hridin-8 f3-ylam ne hydrochl oride, 16 June 2006
WD 03/ 055881 ﬁﬁ?éﬁ%ﬁﬁlﬁ@g‘sdﬂ%"%@ygriWﬁ@fﬁéﬁﬁ%ﬁHa&b?@,hxdm-aw3, 6,
7, 8, 9, 9aal3tide fsrTahysjudrolinkR @ylhife hydrodhlotilghenant hri din-8 a-yl am ne
{hydrochl oride, rac-3/3-Butyl-7a-(3,4-di nethoxy-phenyl)-9, 10- di met hoxy- 6

nyarochl §11 de 2 ARl e LRI Nl S R o LA P e Bt ol

preferred coppdoldsabfoqumdingd o-flaming hydrbyhlaride,t hose sel ected fromthe

rac-3 -Butyl-74-(3,4-dimethoxy-phenyl)-9, 10-dimethoxy-1,3,4,6,7,11bf-hexahydro-
2H-pyridol[2,1-a]isoquinolin-2 ¢~ylamine hydrochloride,

rac-3 o-Butyl-76-(3,4-dimethoxy-phenyl)-9,10-dimethoxy-1,3,4,6,7,1 lbﬁ-hexahydro-
15 2H-pyrid o[2,1-a]isoquinolin-25-ylamine hydrochloride, '

rac-3-Butyl-7 f-(3,4-dimethoxy-phenyl)-9,10-dimethoxy-1,3,4,6,7,1 1b S-hexahydro-
2H-pyrido{2,1-a}isoquinolin-2 5-ylamine hydrochloride,

rac-3f3-Butyl-7 0~ (3,4-dimethoxy-phenyl)-9,10-dimethoxy-1,3,4,6,7,11b [-hexahydro-
2H-pyrido[2,1-a}isoquinelin-2 ¢+ylamine hydrochioride, :

20 rac-3 3-Butyl-9,10-dimethoxy-7 f-(4-methoxy-phenyl)-1,3,4,6,7,11bS-hexahydro-2H-
pyrido{2,1-alisoquinolin-2a~ylamine hydrochloride,

rac-3 5-Butyl-9,10-dimethoxy-7 f-(4-methoxy-phenyl)-1,3,4,6,7,11bS-hexahydro-2 -
pyrido]2,1-alisoquinolin-2f-ylamine hydrochloride,

- rac-3-Butyl-9,10-dimethoxy-7,7-dimethyl-1,3,4,6,7,1 1bS-hexahydro-2H-pyrido[2,1-
25 alisoq uinolin-2~ylamine hydrochloride,

rac-3 ﬂ-Bﬁtyl-9,10~djmethoxy-7,7—dimethyl» 1,3,4,6,7,11bf-hexahydro-2H-pyrido[2,1-
alisoquinolin-2/4-ylamine hydrochloride,

rac-73-Butyl-11,12-dimethoxy-2,3,4,425,6,7,8,9,920513b f-decahydro- 1H-pyrido[ 1,2- |
fiphenanthridin-8f-ylamine hydrochloride, - '




group consi sting of.

rac-9, 10- di met hoxy- 3[ 3- (3- et hyl -butyl)-1, 3, 4, 6, 7, 11b[ 3- héR2aHRRA86 2H- pyri do
[2,1- a]isoquinolin-2a-ylamne, 10 , )

rac- 7[ 3- bOy3033881 2- di net hoxy- 2, 3, 4, 4a, 6, 7, 8, 9, 9a, 13b[ 3- dercatme@+c8$+ pyri do

[1,2- f] phenanthridin-80-ylam ne,

" | ba- hexahy dFE-2F-fimst

rac- 3(3-butyl -9, 10-di net hoxy-1, 3,4, 6, 7, 11b1%: hexahydr o- 2H- pyri do

[ 2,1 -a]isoqui nohp;2a- .yl.amne chlorohydrate (1:2),

e 70 but yl - T9C-1B A o 0SB, S elor 765 Sa A decabydo-TH-pyridol1,2-

f 3- decahydr diphenpythtidol-8 dnyPamite Hyllpdht@lagdehr i di n- 8] 3-yl ami ne chl or ohydr at e
(1:2), rac-2a-am no-3(3-butyl-10-nmethoxy-1,3,4,6,7,1 .

| b[ 3- hexahydr qg- 2 i - _alisoquyi nglin-9-0l chlorohydrate (1:2),

rac-2a-anino-§a?§b%%h9%%ﬁggﬁéPHSQV?X%%?EﬁL?Qpﬁ%ﬁ¥§mﬁﬁfﬁﬁ§3$%ﬂéﬁk%@ﬁﬂé@@

[2,1- a]isodqekaiydin2E-pirjdddd-dGoquinolin-2-ylamine hydrochloride,

rac-9, 10-di nmet hoxy- 3[ 3- phenyl -1, 3,4, 6, 7,11 b[ 3- hexahydr o- 2H pyri do[ 2, 1-a] i so

qui nol i n-2- ] ; i accept abl e salts thereof. '

EspeciaIFy S%g?g%gﬁﬁeggﬁ%gEﬁ%gﬁﬁ%yéggg#gDﬂfornula (1) are those sel ected

fromthe group_consisting of: 25

rac- 9, 10- di net hExsthgrmelshed ppmpognds ef generblodmtubx(@hard thos2ticlpsted fofdhd- a] i so

qui nol i n- 2- gbﬂ@rﬂoﬁgstiﬁg@ﬁ 9, 10- Di et hoxy-3 a-phenyl-1,3,4,6,7,1lb _

a- hexahydr o-2H pyrido[ 2, 1- a]i soqui nolin-2a-yl amne, 16 June 2006 WO

03/ 055881 -11 PCT/ EPO2/ 14 rac-9, 10- Di net hoxy-3 a-phenyl-1,3,4,6,7, 1"
5@@2, €§3é]1?%wﬁ]aﬂia%@f7@l§vB-kmﬂml,ro@ﬂpyﬂm@ﬂh oxy- 3

a- phenyl - 1, 3, dlifqainblinbpx-Rxahy,dr o- 2H- pyri do[ 2, 1- aj i soqui nol i n- 2a-yl

{(am ne,

e,

10 rac-7B-butyl-11,12-dimethoxy-2,3,4,4a,6,7,8,9,9a,1 3bB-decahydro-1H-pyrido(1,2-
fjphenanthridin-8f-ylamine, |

rac-3f-butyl-9,10-dimethoxy-1,3,4,6,7,11bB-hexahydro-2H-pyrido[2,1-a] isoquinolin-2¢-
ylamine chlorohydrate (1:2),

- rac-73-butyl-11,12-dimethoxy-2,3,4,4a,6,7,8,9,9a,13b B-decahydro— 1H-pyrido[1,2-
15 f]phenanthridin-8f-ylamine chlorohydrate (1:2),

rac-2¢-amino-3f-butyl-10-methoxy-1,3,4,6,7,11bB-hexahydro-2H-pyrido[2,1-
ajisoquinolin-9-ol chlorohydrate (1:2),

rac-20-amino-33-butyl-10-methoxy-1,3,4,6,7,11bf3-hexabydro-2H-pyrido[2,1-
a}isoquinolin-9-ol, and

20 rac-9,10-dimethoxy-3pB-phenyl-1,3,4,6,7,11bB-hexahydro-2H-pyrido[2,1-a)isoquinolin-2-

ylamine,
and pharmaceutically acceptable salts thereof.

Especially preferred compounds of general formula (I) are those selected from the
group consisting of:

25 mc—9,10—dimethoxy—3f3~phenyl~1,3,4,6,7,11bB~h¢xahydro-2H—pyrido[2,1-a]isoquinolin—2— :
ylamine,

- rac-9,10-Dimethoxy-3 ¢-phenyl-1,3,4,6,7,11bor hexahydro-2H-pyrido([2,1 -
alisoquinolin-2 -yl amine, ‘




5 9, 10- D met hoxy- 3a- phenyl -1,3,4,6,7,1 |b
a- hexahydr o- 2H pyri do[ 2, 1-aj i soqui nolin- 2/i yl am ne, 16 June 2006

9, 10- D net hoxy- 3, 6- phenyl -1, 3,4,6,7,1 |b, 6-hexahydro-2H pyrido.
~[2,1-a]i sHQUBABISBh- 2%-yl amine, and 9, 10- Di net hoxy- 3f - phalgpedidsd, 6, 7, 1
| bf 3- hexahydr o- 2H- pyri do[ 2, 1-a] i soqui nolin-_ 10 2a-yl am ne, and
phar maceutically acceptable salts t her eof 7 Livbst preferred conpounds of
general fornula (9I)0 re those selected fromthe group consisting of
9, 10- Di met hoxy 45~ b‘ﬂ’éﬂ%‘}ﬁmﬂésffzebepyl,-}i,msd,mmhpdrmwﬁ@[g,1_
[ 2, 1- a] i soquilsohuinelid® R2¢d-ayhingm ne, 9, 10- Di met hoxy- 3 a-phenyl-1,3,4,6,7,1
| b a- hexahydro-2H pyrido [2,1-a]isoquinolin- 2/?-yl am ne,

-9, 10- Di et hox F 3 - 4 1 f 3- hexahydr o- 2H pyri do

"[2, 1-aj i soqui Xng’ﬁjl‘ %HB FZ%B 3%4( 3?@%1&8?1@ &%&* 1lba’"lt‘]exahY‘Xl‘O-ZH-pyrido[2,1-a]isoquin011n_

9, 10- Di net h@¥¥!3m8nphenyl - 1, 3, 4, 6, 7, | | bf - hexahydr o- 2H pyri do[ 2, | -a] i soqui no
lin- 2a-yl am ne, and pharnmaceutically acceptable salts thereof. Conpounds

“of formula (1 b, 1920 RN ERBE. D yimmetric carbgon atons and can 25
exist inth fgr m. of o(g}tc}?cgfl%ngg;§’4’§§a]n@mg@dg9‘%§“%d@P%lt-e]ﬁoqﬁ'ﬂmelin—
invention erkBriaéd@dnal| of these forns. It will be appreciated, that the
conpounds of general fornmula (1) in this invention naybe derivatised at

functional groupDhtiseVsAehLegiva) | I‘Wi]_-i re ab of __conversion
back to theég_aient Cco %n%%i gl%{l/i 061.&’6’?’2% ungJE %%%’ﬂ%a'gm‘géésﬁmoqumohn_
PCT/ EP02/ 11685 2%, present invention also relates to a process for the
manuf act ure of corrpounds_ of formula (1) as defined above, which process
{9 onprises r .edﬁéi)@mﬂlcmy +3pBphinyl0[3k A1 (Bﬂ)mﬂhy’dro—zH-PYrido [2,1-a]isoquinolin-

10 20-yl amine,

and pharmaceutically acceptable salts thereof.

Most preferred compounds of general formula (I) are those selected fr

om the ero
consisting of: ' .

| 9,10-Dimethoxy-3 crphenyl-1,3,4,6,7,11b crhexahydro-2H-pyrido [2,1-a)isoquinolin-
15 2¢+yl amine,

9,10-Dimethoxy-3 a-phenyl-1,3,4,6,7,11b c+hexahydro-2H-pyrido[2,1-a] isoquinolin-
2-yl amine,

9,10-Dimethoxy-3 f-phenyl-1,3,4,6,7,1 1bf-hexahydro-2H-pyrido [2,1-aisoquinolin-
2f-yl amine, and

20 9,10-Dimethoxy-3f-phenyl-1,3,4,6,7,11b S-hexahydro-2H-pyrido[ 2,1-alisoquinolin-
- 20.’—}71 amine,

and pharmaceutically acceptable salts thereof.

Compounds of formula (I) can have one or more asyminetric carbon atoms and can

25  existin the form of optically pure enantiomers or as racemates. The invention embraces all
of these forms.

It will be appreciated, that the compounds of general formula (I) in this invention
may be derivatised at functional groups to provide derivatives which are capable of
conversion back to the parent compound in vivo. '




-OH wherein Rl, R2, R3; R4, R5, R6 and R are as defined above, 5
optionally followed by conversion into a pharnmaceutically 18deed08®l e salt

t hereof . Hydrogenation of the above oxinme of formula Il can be perforned
accor di ngwooes/edgisthods known in the art. For exanple, the rgagip@ndzan be
performed in the presence of a catalyst such as Raney nickel, platin or
pal l adiumin an inert solvent, such as ethdfol, at a tenperature of about
20C to 80C. 10 I—%ﬁroxﬁy 1_gr_oups. i n,the conpounds of fornula Il can be present
in a protected f TESSTB AN ERARB plso g8lates trmpracesifbithe nSueifacpure o compoumtsaifps
can be renovmato@) 8 deinked abPrOTBEHET okBOMW Ié{rﬁg, i '

benzyl ether by catal ytic hydrogenat ?)gn. 1%%&)(1?5&222‘91& SPmJ aewfog]?%fak@@vm
in the art or can be prepared starting from ke es of the formula Il by
met hods known in the art and as exenplified M in anal ogy thereto. :
Conpounds of forrmula (I111): (111) 16 June 20l WQ 3/ 055881 PCT/ EP02/ 1468
-13 wherein R, R2, R3, R4, R5, R6 and R are~a efi ned above, can be

- prepared by reacting a conpound of the forfjmula (I1V): R wherein R2, R3, R4,

ity

R5, R6 and R7 are as defined abidwe 3 R_a_conmpound of the fornmula (V):
0 (V) wherein R is as defined abo  a dNnpound of tf® fornula (VI): O
N R

(’ " wherein R!, R% R RrY, R’, R®and R are as defined above,

5 optionally followed by conversion into a pharmaceutically acceptable salt thereof.

Hydrogenation of the above oxime of formula II can be performed according to
methods known in the art. For example, the reaction can be performed in the presence of a

catalyst such as Raney nickel, platin or palladium in an inert solvent, such as ethanol, ata
temperature of about 20°C to 80°C.

10
Hydroxy groups in the compounds of formula II can be present in a protected form,
. for example as a benzyl ether. Such protecting groups can be removed according to
processes known in the art, e.g. in case of benzyl ether by catalytic hydrogenation.
15 Oximes of formula II are known in the art or can be prepared starting from ketones

of the formula Il by methods known in the art and as exemplified or in analogy thereto.

Compounds of formula (1I1):

(-




_ respectively a heteroaryl hal ogenide

10 wherein R is as defined above. Conpounds of fornmula (I1V) are known in
the art or can be prepared by oxidation of conpounds of flBFRARGVIII): R
(VI1l) wherein R2, R3, R4, R5, R6 and R7 are as defined above, 15 according
to met hod¥OKEEME3in the art and as exenplified or in anal egy/HraeiREP-

Al ternatively, conpounds of forrmula (VII) WD 03/055881 -14 NHP R 16 June
2006 PCT/ EP02/ 14685 wherein R, R2, R4, R5,1%6 and R are as defined above
and P represents an_gamninopr etia goup; , maybe reacted with an al cohol
5 ROHwherein Ris I'OWSro&” Pﬁg&%Q@?%uF@SRbeé?gﬁﬁmﬁé@@W©cyclyI or | ower
al koxycarbonyl; in the presence of triphenyl phosphine and di-t-butyl

azodi car boxyl at e caif b¢ prepettdiby reaeingateatpionnd oltheAbingilagtvyel y, conpounds of

' . formula (111) wherein R is aryl or heteroaryl may be prepared by reacting

a conmpound of formula (TTT) wher g3
defined above and R is hydrogenq?

R2, R3, R4, R5, R6 and R are as
2 Nl Wity an aryl hal ogeni de
erein Ris aryl or heteroaryl

E_J;{sn 't he (fWesence of a

and Xis chloride, bromnm de, iodi v-’
acet g aki s-

pal | adi um catal yst |ike palladiu
wherein R? R®, R, R°,R®and R” are as defined above,

5 with a compound of the formula (V):

o
/’-K‘/\/l\{\ | (V)

. 1-
wherein R’ is as defined above,

or a compound of the formula (VI):

0
’/H\j’/ﬁ\N’/ (VI)
F{1l

10 wherein R' is as defined above.

Compounds of formuta (IV) are known in the art or can be prepared by oxidation of
compounds of formula (VIII):

R2

- = (VI

R* g° R’
Wherein,Rz, R3, RYL R’ RO and R are as defined above,
15 according to methods known in the art and as exemplified or in analogy thereto.

: Alternatively, compounds of formula (VII)




tri phenyl phosphi ne pal | adi um conpl ex, a ligand, |ike

tri-tert-butyl phosphine or other phosphines, and a base [fke806 um
tert-but o¥@e3w3s8&an i nert sol vent |ike tetrahydrofnrane a% g@%&rat_e_
tenperature of 20 to 100C (in analogy to the nethods descri b 14§85
Fox, 20 X. Huang, A. Chieffi, S. L. Buchwalit¥; J. Am Chem Soc.

2000, 12- 2, 1360-1370. and M Kawatsura and J. F. Hartwig, J. Am Chem Soc.
1999, 121, 1473-1478). Preferred am no proteciNHR groups are

t - but yl oxycar bonyl (Boc), benzyl oxycarbonyl nd ,

9-fl uor enyhnet hyl oxycar bonyl (Fnoc), with xycar bonyl (Boc) being

art. 16 June 2006 - 14a |n onePaspeetyo e_present invention, there is
provi ded a process for the manufa of c®npounds of {whyula (1) as
defi ned above, which process conpri a) feducing an oxinme of ka nulg
(1) wherein R R2, Rs Ra, P?, HB antyR awg aspflefi ned above; optionally
foll owed by conversion into a pharmaceutieal.lsy acceptable salt thereof or
(b) reading a conpound of formula (VI'l) *ﬂ’l) erein R, R"Y, W R R and RT
are as defined above and IIDgr epresents an amino protecting group; with an
al cohol It OFT wher aevhrerén RS, RORERARK ' edby aryl, beterocyclyl or
| ower al koxyaubonyl_: .in the Eresence%(%ﬁ}%??%%%ér%nlegl ﬁ?%/q%r‘?ﬁ%l‘%*ﬁ-tsbutyl
azodi car boxyl ate, foFIPSHBAPEFCHREFBBCtioit The invention further relates
to compounds of fornula (1) as defined above, when 16 June 2006 WD

103/ 055881 PCT/ EPBZbe4e8Ed witlhamaleghelct ur ed according to a process as

{ defined above.

5 R-OH

‘Wherein R is lower alkyl substituted by aryl, heterocydyl or lower
alkoxycarbonyl;

in the presence of triphenylphosphine and di-#-butyl azodicarboxylate, followed by
deprotection.

10 Alternatively, compounds of formula (III) wherein R’ is aryl or heteroaryl may be
prepared by reacting a compound of formﬁla (IIT) wherein R% R?, R4, R’ R and R’
defined above and R is hydrogen (R' = H) ,
heteroaryl halogenide

are as
with an ary] halogenide respectively a

R-X

15 wherein R is aryl or heteroaryl and X is chloride, bromide, iodide or triflate;

in the presence of a palladium catalyst like palladium acetate or tetrakis-
triphenylphosphine palladium complex, a ligand, like tri-tert-butylphosphine or other
phosphines, and a base like sodium tert-butoxide in an inert solvent like tei:rahydroﬁlrane
at moderate temperature of 20 to 100°C (in analogy to the methods described in J.M. Fox,

- 20 X Huang, A. Chieffi, S. L. Buchwald,, J. Am. Chem. Soc. 2000, 122, 1360-1370. and M.
Kawatsura and J. F. Hartwig, J. Am. Chem. Soc. 1999, 121, 1473-1478).

Preferred amino protecting groups are t-butyloxycarbonyl (Boc), benzyloxycarbonyl

(Z) and 9—ﬂuoreny1methyloxycarbonyl (Fmoc), with t-butyloxycarbonyl (Boc) being

gspedaJI}r preferred. Deprotection can be performed by methods known in the art.




As descri bed above, the conpounds of fornula (I) of the present invention
can be used as nedicanments for the treatment and/or propH§Mens20%t

di seases which are associated wth -1V such as diabetes, particularly
non-insul i n dependent diabetes melITtu$® 5 inpaired gl ucose tol erance, Bow
di sease, Colitis U cerosa, Mrbus Crohn, obesity, and/or netabolic
syndrome, preferably non-insulin dependent diabetes mellitus and/or

| pal red | 3L WERRe doBLar GG pBULIIRIIIGR, nbhe  RAAACS phleclfobligeent

i nvention c?n be used uretic ht'ald/ or
pr ophy| &58M8Tagiure, ot rompanedsef formia Hbﬁ\s %ﬁf p@d:@bcb'fe whigh prassemeonprisesit i on

provi des pharnmaceutical conpositions conprising a conpound as defi ned
above and a p(wraicimgtancedmy offbeamlelle carrier and/or adjuvant. Further
the invention relates to conpounds as defined above for use as therapeutic
active substances, particularly as therapeutb active substances for the
treatnent and/or prophyl axis of diseases are associated with DPP-1V
such as di abetes, particularly non- |nsulf¥ﬁdeF§ndent di abetes nellitus,

i npai red gl ucose tol erance, Bow diseasgs C s 15 U cerosa, Morbus
Crohn, obesity, and/or met abol 4 c syndro s eferably for use as
therapeutlc active substance 2 reql-rent and/orgprophylaxis of
non-insulin dependent diabetes | gnd/ or i npaired gl ucose tol erance.
Furthernore, the invention &? . :?#mds as defined above for use
as diuretic agents or for use“as Pt active substances for the
treat nent and/or prophyl axis of hygérﬁéniion 20 I'n anot her enbodi nent, the
invention relates to a nethod for the treatnent and/or prophyl axis of

di seases which are aSSOC|ated with DPP-1V such as diabetes, particularly

non-insulin degﬁﬁggp B cose tolerance Bow
di sease, Colitis E%ﬁoé %gggi$#§ohn ﬁy%e5|§Qﬂ%g%d/or met abol i ¢
syndrone, pre @ﬂ% wéa‘@y o} g&c@?{a edi+ BRRs lin
dependent di abg tes f;Wéltus awh?or |rrpa| f‘r%m lucgse ?lgréalnce ch
nmet hod conpris a nlsterl 0 as deflned above to a hunan

bei ng or ani na?bs)qgﬂﬁrﬂtqge’r ﬁl"%n relates to a nethod for the
treat ment and/ or prophyIaX|s as deflned above, wherein the disease is
hypertension or wherein a diuretic agent HggPa beneficial effect. The
invention further relates to the use of co oungﬁ as defined above for the

30 treatnent and/or prophylaxis of disea are associated with
DPP-1V such ‘as ' R? '

Vi
HO

whereln RY, R% RS, RY REand R7 are as defined above and P represents

an amino protecting group;
with an gleohol
R-OH
~wherein R is Jower alkyl subistituted by ayyl, heterncyclyl or lower
alkoxywarbonyl; '
in tha presence of triphenylphosphine and di-ts-butyi azodicarbexylate, followed by A
- deprotection.

The invention further relates to comliounds of formula (I) as defined above, when




di abetes, particularly non-insulin dependent diabetes nellitus, inpaired

gl ucose tol erance, Bow disease, Colitis U cerosa, Mrbud®e¥nsi#§06 obesity,

and/ or ne i ndr ome referably for the treatnent and/ or prophyl axis
; os4ssPY P Yy ; . ropny

of non-lngﬁﬁﬁh %%gendent di abetes neliitus and/or inpaired /ERogisss

tolerance. Furthernore, the invention relatjgs to the use 35 as defined

above, wherein the disease is hypertension or to the use as diuretic agent.

16 June 2006mAfufadh{ed88brdibg tRepfdePR 2k 446821 MRkher aspect of the present
i nvention provides use of conmpounds as defined above for the preparation

of medi canments fQr ;the .t t ment and/ or, propbhyl axis of di seases which are
associ ated with &g%ﬁc%bgéglﬁov&% CopRpads ‘ifg&fm | (& ¢fythepresant inventiordesyebelent

<di abet es  neldef aumiedicupainteitr theucmasredtahd/@prephBak of1iSQ8S Shi@Pk Eés%dat?dor

Ul cerosa, Myghi'$

the treatnent an

| b s ) t abol. B, ferabl
e e Rl R e Gptreh e hsmt s,

87
or
. el i tus andriredgticosetairarcss BowlslisrsnCelitiSUbterospMiotlasalibhn CobER, 884 Aor

ey

as defined above, erein e disease 1s hy ENsSi 0

prepar at i on 808 tpleranse- Ayehegnore fhe epmpeunds afithe heeserdtiinedtiomneh biseed as
def i ned abo\Buretibgedith bpRirike GbSRaSERAIE ' §d embodi ment :

di abetes, parti cul ar| y non-insulin depen&gﬁ?h%%ggg’tfg@%}n%{l{@gus, I mpai red
gl ucose tol erance, obesity, and/or netabolic syndrone, preferably
non-insulin dé5OHEE REPeRt A dhes presentl invantor pevvistesi phaanacsuticsl! wompesitiaiser ance.
The conpowodprisihg f0EsMbint! ds Géimeleb R Gnf&"

bel ow, by %pe @Et hodsﬂ)gi ven In _?he Exmé%%ﬁegsmﬁ)r a?/&g% og%ggnet%(%s.

Appr opr i att8%PEABHYB!%  conditions for the individual reaction steps are
known to the person skilled in the art. Starting materials are either

comrerci al | y a¥arthahltke mvertion fehitds te pahpouitds 43R1Ha6$ abAR #rROYSHHER HEREC

T R R e B sl kT

net hods gi ' in.the,Ex | es .or t hods known in the art. The
fol | ow nS ?@&eg%m%?%g%ﬁwégﬂm a%fi"&ér“%e g’@’é@ﬂﬁ?s gr fsfrealopenpad/osf t he

conpounds pfophylaris of diseases which are associated with DPP-IV such as diabetes, particularly
non-insulin dependent diabetes mellitus, impaired glucose tolerance, Bowl disease, Colitis
15 Ulcerosa, Morbus Crohn, obesity, and/or metabolic syn.drome, preferably for use as
therapeutic active substances for the treatment and/or prophylaxis of non-insulin
dependent diabetes mellitus and/or impaired glucose tolerance. Furthermore, the
invention relates to compounds as defined above for use as diuretic agents or for use as
therapeutic active substances for the treatment and/or prophylaxis of hypertension.

20 In another embodiment, the invention relates to a method for the treatment and/or
prophylaxis of diseases which are associated with DPP-IV such as diabetes, particularly
non-insulin dependent diabetes mellitus, impaired glucose tolerance, Bowl disease, Colitis
Ulcerosa, Morbus Crohn, obesity, and/or metabolic syndrome, preferably for the

 treatment and/or prophylaxis of non-insulin dependent diabetes mellitus and/or impaired

25  glucose tolerance, which method comprises administering a compound as defined above
to 2 human being or animal. Furthermore, the invention relates to a method for the

- treatment and/or prophylaxis as defined above, wherein the disease is hypertension or
wherein a diuretic agent has a beneficial effect. |

The invention further relates to the use of compounds as defined above for the
30  treatment and/or prophylaxis of diseases which are associated w1th DPP-IV such as
diabetes,-pa.rticularly non-insulin dependent diabetes mellitus, impaired glucose tolerance, |
-Bowl disease, Colitis Ulcerosa, Morbus Crohn, obesity, and/or metabolic syndrome,
preferably for the treatment and/or prophylaxis of non-insulin dependent diabetes
mellitus and/or impaired glucose tolerance, Furthermore, the invention relates to the use
35 as defined above, wherein the disease is hypertension or to the use as diuretic agent.




Activity of DPP-1V inhibitors are tested with natural human DPP-1V derived
froma human plasma pool or with reconmbi nat human DPP- 1 V16 kneed908i trat e
pl asma f re@gsdidsherent donors is pooled, filterted through a 0.2 mcron
menbrane under sterile conditions and aI iquots of 1 m arPé:TélFr%)éﬂ $%50zen
and stored at -120C until used. In the cohgrinmetric DPP-I1V assay 5 to 10
pl human plasma and in the fluoronetric assay 1.0 pl of human plasma in a

total assay volAnethepfasgdi obthei meseme thvasticiproeindy 0%e §pétfn¢;%un&r§‘§s(a%dof the
human DPP-JuM sgypnce of amno acid 31- to 766, restricted for th

N-term nus and the transnmenbrane domain, is cloned into pichia pastorls
Human DPP-BISP7iatien of saesiamentsdonihe eatsderttrand/ ohprophyloxis ofdigkasem visitlgre
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rec.-h DPI%bIeMt}qladedi ﬁaélﬁbdﬁclsﬁﬁcﬁﬁﬁierpl%féﬁﬂ%fo?%&reraﬁrﬁeﬂ% alRE)%r b}/?% rI%%I;e ﬁ)f 2'

assay vol une. of i s an enzyme source. ,
assay Al a7t e ?@?uq’%?fr‘ﬁajé?lﬁﬁp ﬁ%ﬂwe@@lcﬁﬁe@hwwuch%mm is
used as a medistmaite corﬁpﬁ@e addnspaanid as defibédabbve. ErilerRMrs, 'tR&n'vénﬁéﬁ’f&ﬂe@t

16 .J 2 / CT/ EP02/,14685 -17 20C |
det elrmmena'? ?g}le\s@g%?idggﬁé%égbo b et e ﬁffar"%fsl}ﬂ’r?eﬁﬁlljsg%{ﬁ Euéé’éahe In assays

to deter mPn@amtrmwf:d-IMragtrﬁss as Km V. Ki, the substrate concentration
is varied between 10 gMand 500 pM In the colorinetric assay

- H Al a- Pro- pNATHIGh e BAGHE B drndthdds d' eyg% v§. Yhe }'o'ilat i gcﬁﬂeases OISt ock

solution in 10% l\/t:C]—I/HZOls store ‘use.
det er ni na#P&¥fErred pmbadimeticdipbetes, mg@lnﬂv altonoumsdﬁl @@@n@Mtldmbnmmeﬂhms,assays

to determ’rﬂﬁ
concentr at,i o%u%ﬁsglﬁ&dslﬁé%faﬁgg \/\ggé&hmﬁl\% mgﬁ?‘%‘g%‘ cﬁﬁ?’ %%Ir‘%&rg%%-énﬁu%m
det ect-ed ﬁwe&d%?‘l‘ai\etﬁ%ﬁmﬁ Fafifee dapaiced gysesq tolsase. LS 50B at an 10

excitation wavel ength of 400 nm and an eni ssion wavel ength of 505 nm
continuously e wmi;auﬁ@s:&rf&sndlg (1) &h be i dtteA by theinkiRls ERER HERASHENT S
are cal cul,at ed, by best .f | in egna?ssmn
€ mmethods given in e Examp & or by ogous methods. Appropriate reaction
conditions for the individual reaction steps are known to the person skilled in the art.
Starting materials are either commercially available or can be prepared by methods

‘analogous to the methods given'below or in the Examples or by methods known in the art.

The following tests were carried out in order to determine the activity of the
compounds of formula I.

Activity of DPP-IV inhibitors are tested with natural human DPP-IV derived from a
human plasma pool or with recombinat human DPP-IV. Human citrate plasma from
different donors is pooled, filterted through a 0.2 micron membrane under sterile

- conditions and aliquots of 1 ml are shock frozen and stored at ~120°C until used. In the
colorimetric DPP-IV assay 5 to 10 ul human plasma and in the fluorometric assay 1.0 ul of
human plasma in a total assay volume of 100 pl is used as an enzyme source. The cDNA of
the human DPP-IV sequence of amino acid 31 — to 766, restricted for the N-terminus and
the transmembrane domain, is cloned into pichia pastoris. Human DPP-IV is expressed
and purified from the cultur medium using conventional column chromatography
including size exclusion and anion and cation chromatography. The purity of the final
enzyme preparation of Coomassie blue SDS-PAGE is > 95 %. In the colorimetric DPP-IV
assay 20 ng rec.-h DPP-IV and in the fluorometric assay 2 ng rec-h DPP-IV in a total assay
volumne of 100 pl is used as an enzyme source.

In the fluorogenic assay Ala-Pro-7-amido-4-trifluoromethylcoumarin (Calbiochem No
| 125510) is used as a substrate. A 20 mM stock solution in 10 % DMF/H,0 is stored at —




The absorption of pNA liberated fromthe colorinetric substrate i s detected
in a Packard SpectraCount at 405 nM continuosly every 2 fdunset06or 30 to
120 minutes. Initial rate 15 constants are calcul ated by best fit |inear
regressi oW0 OBPP83V activity assays are perfornmed in 96 webérmb@tasssaat 37C
in a total assay volunme of 100 pl. The assay buffer consists of 50 niM
Tris/HCL pH 7.8 containing 0.1 ng/nil BSA-1dnd 100 nM NaCl. Test conpounds
are solved in 100 % DMSO, diJuted to the desired concentration in 10%

DVBQ H20. Th&d% walll ushml Corstetaminations aifinal ubstasts ayndesiration 3050 WM} uselt Tn
thi s concent i34jsap deREMIR kimalidarabéon Ry DYEO sgs ounds. are wth
(10 minutes at .Y YbC}Wan Mho tp(ﬁ)r | ncuabatml’oﬁ"'x’vmi(‘fH]etsa]oe{gt(raz’%‘gﬁ)():r;r(f%iﬁ:.erl

reactions ar &@HEEFTEd it 2BEBYY Mit-e application fol lwed by i mediate
m xi ng. 1C50 determ nations of test conpounds are cal cul ated by non-Ilinear

best fit regiebsicolorinfetri¢ dyeayDARAILPronpIAIHEIBaerpl - 11885t u2adis Q&M A

~ conpound gon i . Kinetj ters 25 of the ’'enzyne reaction are

cal cul at eg ag(ﬁglg\)i ?Itgélg?oshgmd% ﬁid%ﬁ&%ﬁ%fﬁﬁgrﬁfg%“égtg aptlowms ladgsat | east 5
di fferent tedtermgnpidema fnehadntrateiconnmtriion dfRed @HiedsGDIPAYALSo Alteihfe |
present inv | Lo t vaj-u of. 1 nMto 10.M ., nore ‘preferrably of
1 - 100 nM qg}s‘é S oa\%nm{ﬂghtaﬁgg’? gﬁf*bi\fd’ ?1% %“%B‘F f€ ConceRiptien isped between ifsM006

WO 03/ 05588 BIHEEPEPdL/ 14685 M 0. 62 43b0. 34 440.22 The conpounds of fornul a
| and/or their pharnmaceutically acceptable salts can be ‘used as

medi cament s,Fl€erdsceh e it & eftod ) l.cal . nr ratign r. enteral,
- parenteral or t osfociecal1 ade' ni g%?g?rgkgﬁfﬁéﬁg&%%%ee§§gn%tﬁcfné%%rr$[é§d§b]3‘f%ran
exanpl e, YperBriatiap wavelgnsty of 409 pan angh 3n gnissign Mevdengtioaf 515 trabbetimiowlyagees,

{hard and sofevergalsationds €2n84b86 misaled ThANS rate constants are calculated by best fit linear

regression.

The absorption of pNA liberated from the colorimetric substrate is detected in a Packard
SpectraCount at 405 nM continuosly every 2 minutes for 30 to 120 minutes. Initial rate
15 = constants are calculated by best fit linear regression.

DPP-1V activity assays are performed in 96 well plates at 37°C in a total assay volume of
100 pl. The assay buffer consists of 50 mM Tris/HCl pH 7.8 containing 0.1 mg/ml BSA
and 100 mM NaCl. Test compounds are solved in 100 % DMSO, diluted to the desired
concentration in 10% DMSO/H,O. The final DMSO concentration in the assay is 1 %
20 (v/v). At this concentration enzyme inactivation by DMSO is < 5%. Compounds are with
(10 minutes at 37°C) and without preincubation with the enzyme. Enzyme reactions are
. started with substrate application follwed by immediate mixing,

ICsp determinations of test compounds are calculated by non-linear best fit regression of
the DPP-IV inhibition of atleast 5 different compound concentrations. Kinetic parameters
25 ofthe enzyme reaction are calculated at at least 5 different substrate concentrations and at
- - least 5 different test compound concentrations.

The preferred compounds of the present invention exhibit ICs, values of 1 aM to 10 uM,
more preferrably of 1 - 100 nM, as shown in the following table.

Example IC,, [uM]

5 0.57

17 0.14




enul si ons or suspensions, rectally, e.g. in the formof suppositories,
parenterally, e.g. in the formof injection solutions or 16dénesi0om
solutions, or topically, e.g. in the formof ointnents, creans or oils.
Oral admi WiGs%0%4fs8bn is preferred. The production of the phecnBeRuiissal
preparations can be effected in a manner 10 which will be famliar to any
person skilled in the art by bringing t he-d8scri bed conpounds of fornmula I
and/or their pharmaceutically aceeptable-salts —aptionally in conbination
with other therapeutically val ugbl e substancesgsintq a gal eni cal

adm.ni stration formtogether w tth suitabl e, non-toxijc, inert,
therapeutically conpatible solid or liquid carrier Jmaterials and, if
desired, usual pharmaceuti cal adjuvaﬁ%s 1% Suft@bl e carrier materials are
not onIy i norgani c carrier nmatefiats—but—also—ergamic carrier materials.
Thus, for exanple, |actose, corn stamsgh or |der¢sntiyes thereof, talc,
stearic acid or its salts can be used _as ¢arrier terials for tablets,
coated tablets, dragees and hardg gek%tlne capsul es] Suitable carrier
materials for soft gelatine capgulesare, for anple, vegetable oils,
waxes, fats and sem -solid and Fquird-potypts—tdependi ng on the nature of
20 the active ingredient no carfiers4m ght| hawever| be required in the
case of soft gelatine capsules Suitablefcarrier jmterials for the
production of solutions and syrups are, for exanple, water, polyols,
sucrose, invert sugar and the Iike Suitable carrier materials for

i njection soluti ns ar e, &H? exa wat er, al cohols, polyols, glycerol
and veget abl e oi §C0m88}1{1 fdormp Jéﬁd/@ﬁi@ﬁEi?agﬂﬁgwtgdbpweptmble%tsaimbefOr

{exanpl e, nahsﬁcbds ndibandnged. @iths for%of’ﬁi&?ﬁacéttﬁitcﬁ g%u%i?ﬂ $thi &L{I d Jor l'iquid
pol yol s. b&ﬂgkzdcaﬁr'eﬁ terials gﬁr t opi cal 6§ ar ations ar .
gl ycerides, fsem - synt figft'é S§§m?h FE igesiere j@W@@emé$pdnnﬂW$¢g
i ﬂm dhvvléx e# theifopm of bl tmauei tableqy,l tehgtal ma}tdahagbﬁ :gaa?ﬁ& 6 selutiqns,
pol yet hyl en 006 . 055831 PCT/ EPOZ/
el S o3 sB¥nd O LRI £F ¥ e Brp el Siiastieus, metepierdyangi o

cel i ul ose derivativ
emul si fyi ngthedeme Qflrucnii@molelm;;s of m;ﬁusmtm m@;t&ganmsto fchBy, QU ir] B EAY] SO

agents, sal V, ssure.. buffer substances,
Bﬁlt&%ts QG dﬂ %pﬂgﬁﬁﬁrﬁﬁ;{tﬁm BREFIGRTS oxi dants conme into 5

.sol ubi lizers, colorants an I ng agents

consi deration a?h%dﬁ@ﬁ&?&f tﬁ@bhﬁ%a%&?t%afpreparanons can be effected in a manner
10 which will be familiar to any person skilled in the art by bringing the described

- compounds of formula I and/or their pharmaceutically acceptable salts, optionally in
combination with other therapeutically valuable substances, into a galenical
administration form together with suitable, non-toxic, inert, therapeutically compatible

solid or liquid carrier materials and, if desired, usual pharmaceutical adjuvants.

15 Suitable carrier materials are not only inorganic carrier materials, but also organic
carrier materials. Thus, for example, lactose, corn starch or derivatives thereof, talc, stearic
acid or its salts can be used as carrier materials for tablets, coated tablets, dragées and hard
gelatine capsules. Suitable carrier materials for soft gelatine capsules are, for example,
vegetable oils, waxes, fats and semi-solid and liquid polyols ( depending on the nature of

20  the active ingredient no carriers might, however, be required in the case of soft gelatine
capsules). Suitable carrier materials for the production of solutions and syrups are, for
example, water, polyols, sucrose, invert sugar and the like. Suitable carrier materials for
injection solutions are, for example, water, alcohols, polyols, glycerol and vegetable oils.
Suitable carrier materials for suppositories are, for example, natural or hardened oils,

25  waXes, fats and semi-liguid or liquid polyols. Suitable carrier materials for topical
preparations are glycerides, semi-synthetic and synthetic glycerides, hydrogenated oils,
liquid waxes, liquid paraffins, liquid fatty alcohols, sterols, polyethylene glycols and




" however, not™PRTERYZHF %

{(The ethanol "i's_évaporat&d an 5 ORSAVFEBT

The dosage of the conpounds of formula | can vary within wide linmts
depending on the disease to be controlled, the age and t HBJ¥n¢d00% dual
condition of the patient and the nbpde of admi ni strati on, and will, of
course, B¥OPHOIE8H to the individual requirenments in eachp@m;pgmugsgr case.
For adult pati ents a daily dosage of about 1 to 1000 ny, especially 10

about 1 to 100 ng, cones into consideratioh?-Depending on severity of the
di sease and t e(:| se pharnmacokinetic profile the conpound could be . _
admi ni st er ed® E’aBYesseveral daily dosage units, e.g. in 1 to 3 dosage

units. The phar ITB.CEUtI cal preparations conveniently contain about 1-500 ny,
preferably 1- 1QDuabstalsifizeds, posspaifitksOfrettinl AHH @mh Th I Exanpl es
serve to ill.ustrate the Hr esent i nvgntleon in rr%lr lea%% al"?nt];’léﬁng%%%
PYQRrmPEQVIBE agrats, peltsdor vaaning the d.ﬁmh:tr}&es’&’iﬁk@ﬁblmér

031055831 PEEHIER24, L 4RBE £l
spectrometry P =ion geﬁsi«%l%%gﬁhaég i) oea\%lggrs I?]gés?%%tﬁ%gd‘?gs %@e into

" (el ect rosEpréﬁ’nSl‘? glion ﬁ%/@hﬁrwyeuﬂsalmdmam | i ng point, mp. = nelting point,

aq. = aqueous, r.t. = roomb5 tenperature. mple 1

e SR g P P ok

| b( 3- hexahy seaie to\hej q@ptiped, theage sad thapidividul aonyditioh bét}ﬁ(@aaﬁéﬁtaﬁdi‘@é ution

-of 6.8 g of ngdd Oghg%@h&raqm;l gﬁd‘rg,ﬂj;xy 3dr§eoggkﬂg(#1mn§5 %‘?ﬂ%i gLﬁ of. ethanol is

treated with 11.4 g of (2-ate EAUETRE S ed
under ref | ugachpsrticulay Cﬁ@ﬂjf@l‘ adﬂi@atleaﬁstaldady dbxdge bEabart ¢aol1egh lgevurgﬁ
of vvat er.

treated yf th&ht%Ql)libbﬁ{é 9511195’(}%% CO%Sldepa?it @Iegeﬁldll droxi de Ic&&he?chq;eége andrig

with 80 m bfecidd pharmmklhamlproﬁlfahe om\dnpuedd osdd b adadhibterARSHASR ot 3ewdidled

over anhydr ul f at eva orated. The solid red residue Is
purified by hro%’t{%}gl;tr% é% ? ?%8 ltshexane/ ethyl acetate 4:1) and

crystallized fromi sopr opyI et her
The pharmaceutical preparations conveniently contain about 1-500 mg, preferably

1-100 mg, of a compound of formula 1.

15 The following Examples serve to illustrate the present invention in more detail. They

are, however, not intended to limit its Scope in any manner.

.,




7.0 g '

rac- 3(3-Butyl -9, 10- di et hoxy- 1, 3, 4, 6, 7, 11b13- hexahydr o- pyr'fd8e2086 a] i soqui n
olin-2- one are obtained, mp. =117C (||) A solution of 5.5 g

hydr oxyl aMh®&/&y#tochl oride in 50 ml of water and 20 m ofpcR@p@ih&sol is
made al kaline (pH 9) wth 7.27 ml of N sodiym hydroxi de solution and a
solution of 3.35 g rac-3(3-butyl-9, 10-di nettoxy-i,3,4,6,7,1 Ib

f s- hexahydro-pyrido[ 2,1- a] isoquinoli n-;é-ong in 50 nil- of ethanol is
added. The reaction mixture is stirred f € minutes at 45C, half
concentrated and then cooled to OC. The precipitated product is filtered
and washed witbhrevidiimmsl / water (1:1), subsequently with water. 3.26 g
rac-30-butyl 25 9, 10-di met hoxy-1,3,4,6,7,

iigg?’ 12§éah3(/|ﬂ/|ﬁ?“9ﬁ/aré§ ﬁﬁ%%%é}eo 'l%?qtui' g%éfa[} (goscfﬁ"?e 18%(1 corrgsjtagnds t%tE% ?e?ectrospray,
rac- 3S- but yl Post ‘crlan}révtmox@oﬂlngpms I7.p1% fedtimgpaing do.o= aqueous, .t. = room
pyrido[ 2, }- ajdngauthRol i n-2-one oxime in 40 m of ethanol and 40 m of water -
is treated with 1.25 g of a nickel-alumnumalloy and 4.935 m of an ag.
32% sodi um hydr oxi de 30 solution are added dropw se. The m xture is stirred
thoroughly for four hours at room terrpEFaé’tlﬂPé then filtered and washed
with ethanol/water (1:1). The filtrate is extracted twice with

di chl or onret hane mndBtBuﬂbe,ﬂdemdth@kgam,tgs $th@h@jﬂ&y@£&2ﬂaﬁgﬁ Jg’\n ith a ta
um sul fate

d hi d h
and " ovapor sl R el ARt DB oosti £ et ot inpopbydevea

gel , di chl ordfatyhdoie, 1-6]ishaguin Ok YBntiaé 055881 PCT/ EP02/ 14635 -21

{met hanol / 25% ammoni um hydr oxi de (0-16% ). There are obtained (a) 0.38 g

e

rac- 3( 3- ut -9 el I hexah 0-2H-p :
[2,1-a] ilgs)o UI noA ?‘gu lg%féﬂ?g%f%‘l djﬂgcﬁ-g %%gf%e% ‘E"bnyg’j! 7({“%{135@11%13( b)
0.45 g rac- (_tp.f ﬁz-ﬁ:@qtﬂbexﬂf)nlmethylammomum iodid and heated under reflux
13467llf5{§3 h Li.n- yIa ne

resin, M5 (ISP 5%&% THé &a@%&%ﬁ;&gﬂlgcg%a%@%@% atﬁiﬁ}hnags W&ﬁ%ﬁ' e
prepared in ngg—a:){c{;meggppp Quml of water. The ethanol is evaporated and the aq solution is
rac-9, 10-Di Imt:h&@tlﬁé@hﬁé@ﬂﬂﬁ@nﬁo‘ﬂdﬁh?orhie Q {15 80kiZ ke 10

aj i soqui nol i mneasare (ISP
J qut iy d?'legl ove a ydrous sodium suftjate an%%vaporated The solid red re51due is purified by
chromatography (silica gel, hexane/ethyl acetate 4: 1) and crystallized from isopropyl ether.

7.0 g rac-3-Butyl-9,10-dimethoxy-1,3,4,6,7,11bB-hexahydro-pyrido[2,1- a]1soqum011n 2-
one are obtained, m.p. = 117°C.

(1) A solution of 5.5 g hydroxylamine hydrochloride in 50 ml of water and 20 ml of

20 ethanol is made alkaline (pH 9) with 7.27 ml of N sodium hydroxide solution and a
solution of 3.35 ¢ mc—3B—butyi-9,10—djmethoxy-1,3,4,6,7,11bB—hexahydro—p}rrido[2,1—
ajisoquinolin-2-one in 50 ml of ethanol is added. The reaction mixture is stirred for 45
minutes at 45°C, half concentrated and then cooled to 0°C. The precipitated product is
filtered and washed with ethanol/water (1:1), subsequently with water. 3.26 g rac-3-butyl-

25 9,10-dimethom—1,3,4,6,7,-11bB—hexahydro-pyrido[2,1—a]isoquinolin—2-one oxime are
obtained, m.p. = 143-145°C.

(iii) A suspensionofl5g rac—3B—butyl—Q,lO—dimethoxy—l,3,4,6,7,l1bB—hexahydro-
pyrido[2,1-a]isoquinolin-2-one oxime in 40 ml of ethanol and 40 ml of water is treated
with 1.25 g of a nickel-aluminum alloy and 4.935 ml of an aq. 32% sodium hydroxide
30 solution are added dropwise.The mixture is stirred thoroughly for four hours at room
temperature, then filtered and washed with ethanol/water (1:1). The filtrate is extracted
twice with dichloromethane and the combined organic solutions are washed with a
saturated solution of sodium chloride, dried over anhydrous sodium sulfate and

evaporated. The solid residue is purified by chromatography (silica gel, dichloromethane-




3. rac-9, 10- D net hoxy-3(3-propyl -1, 3,4,6,7,11bl3-hexahydro-2H pyrido[ 2, 1-

al i soqui nolin-2a-ylanine as a resin, M5 (ISP) 305.3 (M+H) 6 June 2006

rac-9, 10- D met hoxy-313- (3-net hyl -butyl)-1, 3,4,6,7,1I|b(3-hexahydro-2H pyrl do
[2,1- a]i Wepsicasssi n- 2( 3-yl ami ne as a resi n VS (] SP) 333. Pl tu6335 S
rac-9, 10- b met hoxy-313- (3-net hyl -butyl)-1,3,4,6,7,1

| b(3- hexahydro 2H pyrido[ 2, 1- a]i soqui nol |‘n?~ 2a ylamne as a resin, M5 (ISP)

333.3 (M+H) +
rac- 3(3-(2- E@Fﬁ%@?%)a@mﬂmwhﬁdmwm— 18%)).6TliErd ddo (OBt digecay dBQg%JfArpyru dol[
2, | - a]i soquibaeil-Hom02didmeyh, 1r;§ 3
rac- 3(3- ( 2- Et hﬁf{l-guw é@f d‘i%sﬁ%ﬁiﬁé"g?%&%%ﬁé G 81&%%;:‘&‘?%08112%1@1519%[
2,1- 20 a]is8y Lty Mo 13184 MRS v B3i0rA5 gVBc@ﬁSﬁ)tmeoauﬁMI 8.
" rac-3(3- Cycl oprony:i ifi-hytah9dd0zHi XY s hexah
pyrido[ 2, 1- apisP @LI n- %?3 yl arr?mﬁlédlgs a:}lrsgilﬂn&ng/g&lﬁé%“ M{&P) 9.
~rac-313- Cycl oprogbil thyl - 9, 10- di met hoxy-1, 3,4, 6, 7, 11b13- hexahydro 2H
" pyrido[2,1-a]isoquinolin-2a-ylanine as a resin, M5 (I1SP) 317.3 (MrH) +. 25
10. rac-3(3-Butyl-9-nethoxy-1,3,4,6,7,11b13- hexahydro-2H pyri do
[2,1-a]isoquinolin- 2a-ylamne as a resin, M5 (I1SP) 347.5 (M+H) +. 11.
rac-3(3-Butyl-1,3,4,6,7, Ex
| | b] 3- hexahydr o- 2H pyri do[ 2, 1- a] i soqui ngﬂpﬁesg(lss ylamine as an oil, M
(1SP) 359.2 (MH%zq]f 16 June 2006 WD 03/055881 PCT/ EP02/ 14685 -22 12.
)

rac- 3[ 3- Butyl %Ovﬂlﬂglcﬁ{mloﬁesiahv@rr@azﬂmmamg[f?o Exaphpieqqui nol i n- 2a-yl am
~ine as an oil, M5 (ISP) 359.2 (MtH)+. 13.

rac- 313- But 879.5_9 DED RN, g 2,1-
{a]i soqw I |ﬂn 2(331 Jlam ne %ﬁaﬁég g’f??h "\Z’f %‘%&3’% cﬁ/gﬁpﬁy“‘gﬂl

r ac- 3f 3- tyI %‘ﬂ%‘f’]ﬁb W%}n@eﬁsémﬁlﬂ: b&%@ﬁ%&%ﬂﬁ pyri do[ 2, 1-
aj i soqui nolin-2a-ylamne, M5 (ISP) 319.5 (MtH)+. 15.

rac- 2f 3- Ami rfo- 3jra= amowm&tmt&ﬁc yﬁlé,zﬁé 7&13@%&4&2&&]’! ARl Ry i dof 2, 1-
| |
?Lgfgg?:&&f)ngf‘?’f %]lg&{m ]’51 %éty X’?ef §I9§ D@%%S(fg E%@éﬁﬁﬂro 2H pyrido[ 2, 1-

4. rac-9,10-Dimethoxy-38-(3- methyl—butyl) 1,3,4,6,7,11bf-hexahydro-2H-pyrido[2,1-
alisoquinolin-2f-ylamine as a resin, MS (ISP) 333.3 (M+H)".

15 5. mc—9,10~Dimethoxy-35—(3-methyl—butyl)-1,3,4,6,7,1le-hexahydro-ZH—pyrido[2,1-
a]isoquinolin-20-ylamine as a resin, MS (ISP) 333.3 (M+H)™.

6. rac-3B-(2-Ethyl-butyl)-9,10-dimethoxy- 1,3,4,6,7,11bB-hexahydro-2H-pyrido[2,1-
a}isoquinolin-2f-ylamine as a resin, MS (ISP) 347.5 (M+H)*.

4 7. mc—3B-(2-Ethy1-buty1)—9,10-dimethoxy—1,3,4,6,7,11bB—hexahydro—2H—pyrido[2,1-
20 a)isoquinolin-2c-ylamine as 2 resin, MS (ISP) 347.5 (M+H)".

8. rac-3B-Cyclopropylmethyl-9,10-dimethoxy-1,3,4,6,7,11b B-hexahydro-2H-
pyrido[2,1-ajisoquinolin-23-ylamine as a resin, MS (ISP) 317.3 (M+H)".

o. rac—3B—Cyclopropylmethyl-9,10-dimethoxy—1,3,4,6,7,1le-hexahydro-?.H—
pyrido[2,1-a]isoquinolin-?_(x-ylamine as a resint, MS (ISP) 317.3 (M+H)™,

25 10.  rac-3B-Butyl-9-methoxy-1,3,4,6,7 ,11bB-hexahydro-2H-pyrido[2,1- a]1soqumohn—
20-ylamine as a resin, MS (ISP) 347.5 (M+H)".

1. rac-3B-Butyl-1,3,4,6,7,11bB-hexahydro- -2H-pyridof2,1-a 1soqumohn 2B- ylamlne as
an oil, MS (ISP) 355.2 (M+H)".




10 a]isoquinolin-10-ol, M5 (ISP) 305.3 (MtH)+. IT

rac- 7S- Butyl - 11, 12-di et hoxy- 2, 3, 4, 4a, 6, 7, 8, 9, 9a, 13bf 3- ded&Hyefr W06 H- pyri do[
1,2- f]phenanthridin-8(3-ylamne as a solid, M5 (ISP) 373.5 (M+H)+. 18.

rac- 7f 3- BWQP3/0533812- di net hoxy- 2, 3, 4, 4a, 6, 7, 8, 9, 9a, 13bf 3- depelyypipads pyri do
[1,2- f]phenanthridin-8a-ylamne as an oil, M5 (I1SP) 373.5 (MtH)+. 15 The
educts used in Exanples 1-18 (conpounds of” Zormulae 11 and 111 ) which have
not been desggibed ore can be Brepared according to the procedures
described beltw 8 H 7USHa-t 1 8P dicgahydre-2El-geride(ati-vpoqooinamssmihe as
formula I1) The dwblloMiSHESTHGEPOYNCSIHT e prepared in anal ogy to the
procedure used for the 20 preparation

of rac-3(3-buyyl -9, 10- di et y-1,3,4,6,7,11h13- hexahydro- pyri do[ 2, 1-
a] i soqui nol i ?1?2-%5;5&%%1%"8%@%?%%%'%33@51% apprdor2H-pyrido[2,1-

rac- 9, 10- Di met hoxjsoguipolia-2feyladindast aedin M3, (4S9, 519 5 (M’+H?+.
f 3- hexahydr o- pyri do[ 2, 1-° a] i soqui nol i n-2-one oxinme, M5 (1SP): 347.4 (M+H) +.

rac- 30- ( 25Et il - butapl %91 .40 g XY5 , o, 1] )
f 3- hexahydr o%yr?ﬁg ZETL% %g %ﬂgg%dc‘jfgi lﬁ%%’?’%lébgﬁééxﬁb(ﬁ’)ﬁ@jz%wﬂl@ﬁﬂr 361. 3
(MrH) +. rac-3 ~ aJisoquinolin-2c-ylamine, MS (ISP) 319.5 (M+H)™.

f 3- Cycl opropyl net hyl -9, 10- di net hoxy-1, 3, 4, 6, 7, 11b( 3- hexahydr o-pyrido [ 2, 1-
a] i soqui nol i 1%. 2-raRe BOXIEy -3 M1 - - 15¢ TBA T e .

(3-Butyl - 9- net hoa:](%- % 3,4,6, g] 1It}g©f %f-éﬁlec’)%gﬁ’c”d%’égﬁc)lﬁﬁpc}%)emhydm'ZH‘Pmdo[2>1‘

[ 2, 1- aj i soqui nol& OB gRED- 1956l gpan pil VIS £15833058 (M+E6)"June 2006 WO 03/ 055881
- PCT/ EPO2/ 14685 - 23

rac- 7( 3- But yil6: 1 73c-20A i3 b-Iu i i 214l IiLpol i Ny 2z 0ne
@i, e b Iubecadiy 09?-9}554,@?11%3 HAILRRAMBLL B 5 9T

rac- 313- Butyl - 8, S HBY 3}9"011\315&158) %giigﬂé}ﬁexahydr o- pyrido[ 2, 1-a] i soqui no-
lin-2- one oxime, mp_ = 148-150C. 5

rac- 30- But yl17} 0fttvyw@uwlﬁm-fiﬁmesﬂacﬁw&,ﬂéﬁaﬁ,719,9,(93,1M@l@éﬁﬁgr&fopmiﬁ}ghg [

a] i soqui nolin-2 O ﬁa MP =118-120C.
rac-7-Butyl -11, {@Bgflrret o&ny%?%}lgflﬁ?sél sogg?h@ @%@f’ﬁ'—f’d@@aﬁydr o- pyrido[ 1, 2-
18.  rac-7B-Butyl-1 1,12—dimeth0xy—2,3,4,4a,6,7,8,9,9&,13bB—decahydro- 1H-pyrido[1,2-
flphenanthridin-8a-ylamine as an oil, M$S (ISP) 373.5 (M+H)".

15 The educts used in Examples 1 - 18 (compounds of formulae I and IIT) which have

not been described before can be prepared according to the procedures described below or
in analogy thereto.

Oxime derivatives (compounds of formula II)

The following compounds are prepared in analogy to the procedure used for the
20 preparation of rac-33-butyl-9,10-dimethoxy-1,3,4,6,7,1 1bB-hexahydro-pyrido[2,1-
aJisoquinolin-2-one oxime described above in Example 1:

rac-9,10-Dimethoxy-3-f-(3-methyl-butyl)-1,3,4,6,7,1 1bf-hexahydro-pyrido[2,1-
alisoquinolin-2-one oxime, MS (ISP): 347.4 (M+H)™.

rac—SB—(Z-Ethyl-butyl)-9,10-dimethoxy-1,3,4,6,7,1le-hexahydro-pyrido[Z,l—
25 alisoquinolin-2-one oxime, MS (ISP): 361.3 (M+H)".

rac-3f-Cyclopropylmethyl-9,10-dimethoxy-1,3,4,6,7,11b p-hexahydro-pyrido[2,1-
alisoquinolin-2-one oxime, m.p. = 156-158°C.

rac-3p-Butyl-9-methoxy-1,3,4,6,7,11bB-hexahydro-pyrido [2,1-alisoquinolin-2-one
oxime, m.p. = 155-159°C. -




(formula VI), cah be prepared

i,
Y

f] phehant hri di n-8-one oxine, MP. = 122-125C. Ketone derivatives (conpounds

of formula Il1) 10 The follow ng conpounds are prepared ir6dwaa®g§ to the

procedure used for the preparation of

rac- 3( 3- bwbysA485880- di met hoxy-1, 3, 4, 6, 7, 11b13- hexahydr o- py pic§{p3,/1

i soqui nol i n-2-one descri bed above in Exanple 1: 95C ) whiddd

rac-3(3-Butyl-1,3,4,6,7,11bl3-hexahydro-py2Edo[ 2, 1-a] i soqui nol i n-2-one,

MP. =15

rac- 213-- But y! - 8, @Cﬂﬁl"@tglﬂﬂéiﬁiﬁﬁaﬁ13b[5hgxah§lbﬂo3pﬁﬁ'd‘6{|]}2dﬁﬂbeﬂﬁ1ioﬁﬁb20&g Shlgoguyi no
in-2- one, Mk 154¢9-91C. ' , T

rac- 3f 3- But yl - 10- hydr oxy- 9- net hoxy- 1, 3, 4, 6, 7, 11b13- hexahydr o- pyri do[ 2, 1-

a] i soqui nol i n- 2-one = 136C.

M P.
‘rac-7f3- Butyl - 1J_T,““IQBtﬁ%%@@ﬂl@ﬁ@,}m—,m&@ﬁjﬂlBBQ;e&ah)&B@@ﬁg@pghmgd@H&iHyi_i do

[1,2- 20 f] piwenanhédth@l B-185986c. M P. =157C.

rac- 3(3-Cycl opropyl met hyl -9, 10- di nmet hoxy-1, 3,4,6,7, | 1bl3-hexahydro-pyrido

[2,1- a] Jsoquinoljn-2-ane.. To a solution of 3 g of

3, 4-di hyd%r 0- 6, 7-%?"#3&’6%}71& %81111%0%1>§Glaw,lbbﬁébm$dio-p)&ﬁd[§,1added
2.45.g of 3afibaivimdlinylasrienmyngihyl £148.9yg4opr opyl - 2- but anone and the

m xture is stirred for 18 hours at roomtenperature. The solids are

filtered off, hed, wi,t .er . an -crystallized fromhexane. 2.6 g
rac- 3[ 3- Cycl o \r/\%%‘{;ﬁ%ggﬂﬁqzlg?%&e&}%%%gﬁﬁaﬁ,7,9,9a,13b—decahydro—pyrido[1,2-

1,3, 4, 6, 7, 1lphendnivatindd-onpyrintpk2p. k= 2dJ-$2810i nol i n-2-one are obt ai ned, M P.
= 99-101C. 16 June 2006 WD 03/ 055381 PCT/ EP02/ 14685 -24 The educt used

above, rac-3- cygg%@ggﬁympy%%ﬁoﬁéggég%lé%mﬁgmbut an-2-one (conpound of

escribed below or in
anal ogy thereto, (iﬁ}%}1 36.2 g of ethyl 3-oxo- butyrate are added dropw se :
with sti¥ring afb¢sdemiegeearpaumdes areprepared sodntlogyrio e Progedife SQAIMHeN 160
m of et hangleparkigh @8FdeIB-bAH1-33 0 fimeRI QT cl opropan are added and
the m xturgﬁlg h}g}g@mgd uncP r&%eﬂ ux @pgomﬁ%gﬁsﬁlbﬁﬁgxgggg@%ﬂgo]re?ilxture is
al l owed to BEEAR ~4-81¢ gesrEbeghoratbmplaén it is poured on 500 m  of
wat er
rac-33-Butyl- 1,3,4,6,7,11bf-hexahydro-pyrido[2,1-alisoquinolin-2-one, mp. =
95°C.

15 rac-33-Butyl-8,9-dimethoxy- 1,3,4,6,7,11bP~hexahydro-pyrido{2,1-a] isoquinolin-2-
one, m.p. = 89-91°C.

rac-3B-Butyl-10-hydroxy-9-methoxy-1,3,4,6,7,1 1bB-hexahydro-pyrido[2,1- |
alisoquinolin-2-one, m.p. = 136°C.

mc—?B-Butyl—l1,12—dimethoxy—z,?:,4,43,6,7,8,9,9a,13b[3—decahydro—lH-pyn'do[1,2—
20 f]phenanthridin-8-one, m.p. = 157°C.

mc~3ﬁ—Cydopropyhnethyl-9,10-dimethoxy—1,3,4,6,7,1 1bB-hexahydro-pyrido[2,1-
alisoquinolin-2-one.

To a solution of 3 g of 3,4-dihydro-6,7-dimethoxy-isoquinoline in 10 ml of ethanol
25 isadded 2.45 g of 3—[(dimeﬂ1y1amino)methyl] -4-cyclopropyl-2-butanone and the mixture
s stirred for 18 hours at room temperature. The solids are fltered off, washed with Wafer
and re-crystallized from hexane. 2.6 g rac-3 B—Cyclopropylmethyl-%10—dimethoxy-
1,3,4,6,7,1le-hexa.hydro-Pyrido[Z,l~a]isoquinoh'n—_2-on_e are obtained, m.p. = 99-101°C.




and extracted three times with diethylether. After drying on anhydrous
sodium sul fate the solvent is evaporated and the residue 18sues 2006]| | ed.

38.9 g of ethyl 2-acetyl 10 cycl opropyl propionate are obtained, b.p. =
35-36C/ 0. VEHOHP35885 i) A solution of 3.9 g of potassium hydp@x@ﬁ@,ﬂ@ss’so m

of water is added at room tenperature to a solution of 11.6 g of ethyl
2-acetyl -cycl opropyl propi onate. After stirréhg for four hours at room
tenperature the ?L,xt e s gutrallzed with approx. 5.2 ml of concentrated
hydr ochl ori ¢ aci Lired dhevn rae- %Cﬂ@@oﬁﬂﬂththﬁt%@ﬂhmﬁ}dmhmwmﬁﬁﬂzoéﬁéﬂe 15
and 4.82 m dkod Oﬁﬁ/df)ﬁfoﬂﬁitm th repffier 5. 24 of
concentrated hgldrﬁog_hhl gric acid are aci#e% \?\Adtgﬁﬁfafg—ggéhﬁou?&w bsei‘WP{Wg at
room terrperaa’tnuré “©Phe mixture is stirred for 18 hours at the same
tenperature and extracted twice with diethylether. After drying on
anhydrous sodbum3é@ g @ﬁeeh)ﬂ Beoxwe buesitite iase aﬁé&ﬂ%ﬁh@@mﬂ Q@rﬁ

B
Bmoni um E%?@%?%"%?% 158 93&%&%&?@%@%@8{ Urrente. tidgef fammpmetadp o

of rac- 3- cydsprenrppae ateddad diditemixime iohdatddamdr @éiﬁx%ﬁth%o%ﬁ"@ §fhe r@icBon—

95C/ 11 b nEXRHP f 380
rac- 3a- bu'fl ;/I 9, 10- %js:%lr%é\?e%% J&ﬂ ﬁﬁéy%(%ﬂlt%f%erﬁwgﬂg}ﬂ’r%“Poumd on 500 mal of water

2H pyri do[ 2, in‘%\f’F%%‘iafiﬁ t|li6‘?‘3i tthS With dlichylatheri Aftd0dnyingadn :ﬁﬂ]ljraftiﬂs sbdiuackshittedn
of a saturat aﬂvezﬁ@d é:l;tap@ﬁté?_lfanfa)/tﬁé ARG s@l?éddsz% 20 % ﬁﬁ?ﬁi g e nixture is

stirred f%r one hour, at .room erature and “filtered off.

381 ngy of r af! OBﬂPmP@aiﬁara.ohalmw T 35-36°6/073 miblar

f 3- hexahydro- 2H-pyrido [2, 1-a]i soqui nol.i n-2f3-yl am ne chl orohydrate (1:2)

(30 are obtai igd, Al\ﬁh(t[oﬁ%)fﬁs‘l@oﬁp&t%smnth @@ﬁ[ﬂ}hﬁ%o%@ ?%a{é;gb%@ Iovm n ..

Ecc’fl_r})%ggg/s 12;@% gaga?*%o 2 sOhft E)%lo?9¥ 6¢g fEﬁnaTBla?:et:)Lr]gcyc opro;;llgroplonate After stirring

r ac- 30- But |y| fop fong- mmmmmomltam@mém tihelxia?&#%rdl@ﬁéhﬁdfz@d %th fom%fﬁ

Fac 10" D ooy B B amyrt £ st qingy £ kaimed Brvipg i dog loride

| and 4. S.’zl ml of 36p 5% fy rmaldehyde-solutlon are added. Thereafter 5.24 ml of
| - concentrated hydrochloric acid are added within one hour with stirring at room .
temperature and the mixture is stirred for 18 hours at the same temperature and extracted
twice with diethylether. After drying on anhydrous sodium sulfate the solvent is
evaporated. The residue is purified by chromatography (silica gel, dichloromethane-
20 methanol/25% ammonium hydroxide (0-10%)) and subsequently distilled (Kugelrohr).

2.9 g of rac-3-cyclopropylmethyl-4-dimethylamino-butan-2-one are obtained, b.p. =
95°C/11 mbar.

=

Example 19

25 To a solution of 380 mg of mc—3B—butyl-9,10—dimethoxy—1,3,4,6,7,11bB—hexahydro—
2H-pyrido[2,1-a}isoquinolin-2f-ylamine in 40 ml of ethanol is added 2 mi of a saturated
solution of hydrochloric acid in ethanol. The mixture is stirred for one hour at room
temperature and the solids are filtered off. 381 mg of rac-3B-butyl-9,10-dimethoxy-
1,3,4,6,7,11bf-hexahydro-2H-pyrido [2,1-a)isoquinolin-2B-ylamine chlorohydrate (1:2)

30  are obtained, MS (ISP) 319.5 (M+H)™.

Examples 20-42

The following compounds are prepared in analogy to Exafnple 19:




a] i soqui nol i n-2[ 3-yl am ne chl orohydrate (1:2), mp. = 282-288C, M (I SP)
305.4 5 (MtH)+. 22. 16 June 2006

rac-9, 10- Di net hoxy- 3(3-propyl -1, 3,4, 6, 7, 11b13- hexahydr o- 2H pyri do[ 2, 1-

a] i soqui nwloio3/2®8y| am ne chl orohydrate (1:2), mp. = 270- cnz VB
(1SP)  305.3 (MH) +. 23. #ERfepififions

rac-9, 10- Di met hoxy-3(3-(3-methyl -butyl)-1-374, 6, 7, 11b[ 3- hexahydr o- 2H- pyri do
[2,1- 10 a]isoquinolin-2f3-ylamne chlorohydrate (1:2) as a solid, M (ISP)
333. 3 ( M+H) +20.247ac-3B-Butyl-9,10-dimethoxy-1,3,4,6,7 lle hexahydro-2H-pyrido[2,1-

Eg?l? i?i ?ogﬁit 28 o %ﬁwﬁlﬁ kﬂxu%%)orohyg%mé (2§ bé(#(&?])g'lgg)@g%bg (2:_i-SICI;§/ri %0

333.4 (MtH) +. 25. rac- 3[3 2- Et hyl - butyl)-9, 10-di met hoxy-1, 3,4,6,7, 1

"I b[ 3- hexahy d#lo- 21c$yi0-Bepsthoxy-3frsopdi libh, 6., 11pB-hekahyidne 2thppiditigdr at e (1: 2)
as a solid, M e a o

rac- 3( 3- I(2 Et hyl(El §B)luj%6ﬁné?(%wg@r%]et rl%o)?g%%h?,teilg) ')n1pf b[2§2ﬁze8>% %Mdsrgsa—i ﬁl do[
'2,1- a]isodquinoll ﬁ -yl am ne chl orohydrate (1:2) as a solid, M5 (ISP)

347.4 (MrH) +.  27.

rac- 30- Cycl ot i im@hd: 2

pyri do[gyl gﬁrsgﬁu?%g ?E é& %gﬁwgﬂg@éﬁ%%ﬁb@ﬁ%%;éz%ﬂ%%ﬁ
(1SP) 317.3 (MéPeIusglingo-ylamme chlorohydrate 2), mp. =270 hC dec, 43 (ISP)

rac- 3[ 3- Q/cl oprd@ﬁlmhﬂr 9, 10- di met hoxy-1, 3,4, 6,7,1 | b[ 3-hexahydro- 2H
pyri do[ 2, 1- a] i soqui nol i n-2a-yl am ne chl or ohydr ate (1 2), mp. =197-210C, M5

| SP) 317. 3 4aM+
ho: 3(3- Bt P o M S Dimethony- -0 metbp L bpdict 5..67 ) 1bBhexabydes-3H apridaRsimol
(in- 2a- yluam ne @Hﬂi@q!unylm aBelqrame khionohydrate (B7) RB06LdNES (ISBP33R8 A3 EVH-H) +.
25 30. rac-3[3-Butyl-1,3,4,6,7,1 :

| b(3- hexah d
as(g Sgﬁa y(irgo %J;-k %ﬁblﬂﬂ{ealc%%ﬁ% gﬁﬂﬁﬂi}%h@lﬁg% ﬁﬂﬂ]ﬁh?mg},%rgiq ratef L 2)
| b[ 3- hexahydro 2 POYHpIST 20 ylaming silorehydiate £ 2)yasar$phé> MBSHISB) mﬁfmﬁ)(*i 2)
as a solid, M5 (I1SP) 259.2 (M+H) +.

r ac- 3[ 3- But pb- 8;&:9& %u 13940&1@&:%&%3 MWHXQB%&EE;}B}’J%H% {% .
| 2 h [
I B8 o K T M P e 3475(M+H§>

15 26. rac-3f3~(2-Ethyl-butyl)-9,10-dimethoxy-1,3,4,6,7,11bB-hexahydro-2H-pyrido[2,1-
aJisoquinolin-20~ylamine chlorohydrate (1:2) as a solid, MS (ISP) 347.4 (M+H)".

27.  rac-3B-Cyclopropylmethyl-9,10-dimethoxy-1,3,4,6,7,1 1bR-hexahydro-2H-
pyrido[2,1-a}isoquinolin-2f-ylamine chlorohydrate (1:2) as a solid, MS (ISP) 317.3
(M+H)*.

20 28. rac-3B-Cyclopropylmethyl-9,10-dimethoxy-1,3,4,6,7,11bB-hexahydro-2H-
pyrido[2,1-a]isoquinolin-20t-ylamine chlorohydrate (1:2), m.p. = 197-210°C, MS
(ISP) 317.3 (M+H)".

29.  rac-3P-Butyl-9-methoxy-1,3,4,6,7,11bB~hexahydro-2H-pyrido[2,1-a) isoquinolin-
20-ylamine chlorohydrate (1:2), m.p. = 197-210°C, MS (ISP) 289.3 (M+H)™.

25 30. rac-3B-Butyl-1,3,4,6,7,11bB-hexabydro-2H-pyrido|[2,1-a)isoquinolin-2B-ylamine
chlorohydrate (1:2) as a solid, MS (ISP) 259.3 (M+H)™.

31. mc—3B-ButyI—1,3,4,6,7,lle-hexahydro-zH—pyrido[2,1-a]isoquinohn~2tx—ylmine
chlorohydrate (1:2) as a solid, MS (ISP) 259.2 (M+H)™.

32.  rac-3B-Butyl-8,9-dimethoxy-1,3,4,6,7,11bB-hexahydro-2H-pyrido[2,1-

30 a]isoquinolin-2f-ylamine chlorohydrate (1:2), m. p. = 116-120°C, MS (ISP) 319.5
(M+H)™. :




-26 33.

rac- 3(3-Butyl -8, 9-di met hoxy-1, 3, 4, 6, 7, 11b( 3- hexahydr o- 2H g§ d¥®xq006 1-

a] i soqui nol i n-2a-yl am ne chl orohydrate (1:2), mp. = 260-265C, M5 (| SP)
319.5 (MMOB/OSFERL rac- 2[ 3- Ami no- 3[ 3- but yl - 9- met hoxy- 1, 3, 4pEr/Frob/14685

| b[ 3- hexahydro-2H pyrido[ 2,1 5 a]isoquinolin-10-o0l chlorohydrate (1:2),mp.
= 295-299C, Ms (I1SP) 305.4 (M+H)+. 35. ~-26-

rac- 2a- Am no-3[ 3- but yl - 9- met hoxy-1, 3, 4, 6, 7, 11b13- hexahydr o- 2H pyri do[ 2, 1-
a] i soqui nol i%- | GeoPPIHIBrBAydimathex(-1;32,6,7rh1 pB-ex2R2r 8 2B oy [§,1SP)  305. 4

(MeH) + 36 isoquinolin-20-ylamine chl : —260-265°
rac-7(3- Butyl - 12;;%11&?%?hox}g/imzx,m?i%,oigl?yéc%r%eé,l&?’dgjpl3&?%-232é:a%%ggm ?—ll-gp"-yri do
[1, 2- f]phenant "‘l}1-8[ 3-ylam ne chl orohydrate (1:2), mp. = 225-233C, M
(1SP) 373.4 10 (M+H) +. 37.

rac- 7[ 3- But yi- 113428 NARIOABK Y uRl-8, fe 15, deeah ri do
[1, 2- [ f] e)r?ant hy.i g‘? n- @Jan ?}{H %e m‘?;l?’é’ﬁjgfﬁ?’zﬂ??? ‘%Q’??i“%dgﬁil”%@}%?c?yws
(1SP) 373.5 (Nﬁhﬁ‘f‘%‘l’% : Br/l & ?@81502%151"6@&( S 1 2P MG (ISR) 3034 vz
| b( 3- hexahydr o-2H pyrido[ 2,1 15 a]isoquinolin-9-ol chlorohydrate (1:2),
mp. = 230- 237ermﬂnsﬁ)o-33)511571-@%&&1@7—33,4,6,7,11b[3-hexahyd:o-2H yrido[2.1-

" rac-2a- Am no- 3f - 10 et _ 4. 8.7, 11b13- gy i'do] 2, 1-
11 soqut nol | n-olipbain i IELh A obydiale (i AR AN %%ﬁ%gp B4 b7
MeH) +. 40.
_ ﬁac-H)e,[ 3- But §6-- 977 hrdluylt] Bl 24 dnerhaxybd 3.4Hexh,89;13b-dycdbgfo2l H-alidepgai nol

in- 2(3-ylam ne ] - 9 (_ o
rac- 3(3-1sobut yfﬁ%&%&%ﬁ%ﬁé g%%&i%c%&@h%é%ﬁ(fgé h@%’aﬁ%@bﬁ’% é&é 3\7&8 P 57314
¢ali soquiHol i n- 2043Darii ne chl orohydrate (1:2), MS (1SP) 319.4 (MeH)+. 42,
rac-3(3-1sobutyl -9, 10-di net hoxy-1, 3,4, 6,7,1 | b[ 3- hexahydr o- 2H- pyri do[ 2, 1-
a] i soqui nol 37- 2arcyiaBuE 1SNholiRktdikpLS 4, 46,878, 98, {IbBFdectlydr st 1 Y >
Exampl'e 43 A sof D Ly otk &78.9%, (3oBtdecilytns- 118 Mo 12

of rac- 9- benzyl %@f@ﬂm@r&%ﬁgﬁ?@r%@pw@am @:2), mimh215-222°C, MS (ISP) 373.5
hexahydr o- pyri d@ff2H}*.a] i soqui nol i n-2-one oxinme in 60 nil of ethanol is
treated with 1 g of a nickel-alumnumalloy and stirred thoroughly for 18

h t t LUL €.anTh t t is filtered qff, hed. wi th
o hanol | watdr (1o e e FEpRNR dy b B Ferhrdan DFamirn b
~ purifiedSby chrajivagaeigolipkrol dildrobpirgeel(]:20imip. erxsoesiane4SEshpsTs.S AGY)"

39. mc-20¢—Amino—3B~butyI—10-me_:th0xy—l,3,4,6,7,1lbﬁ—hexahydro-ZH—pyrido[2,1—
aJisoquinolin-9-ol chlorchydrate (1:2), m.p. = 230-250°C, MS (ISP) 305.5 (M+H)".

40.  rac-3B-Butyl-9-methoxy-1,3,4,6,7,11bB-hexahydro-2H-pyrido [2,1-aisoquinolin-
2B-ylamine chlorohydrate (1:2), MS (ISP) 289.3 (M+H)".

20 41, mc—3B~Isobutyl—9,10—dimethoxy—1,3,4,6,7,11bﬁ—hexahydro—2H-pyrid0[2,1—
a]isoquinolin-2B-ylamine chlorohydrate (1:2), MS (ISP) 319.4 (M+H)*.

42.  rac-3P-Isobutyl-9,10-dimethoxy-1,3,4,6,7,11bf-hexahydro-2H-pyrido[2,1-
alisoquinolin-2a-ylamine chlorohydrate (1:2), MS (ISP) 319.4 (M+H)™.

25 7 Example 43

A solution of 500 mg of rac-9-benzyloxy-3p-butyl-10-methoxy-1,3,4,6,7,1 1bB-
hexahydro-pyrido[2,1-a]isoquinolin-2-one oxime in 60 ml of ethanol is treated with 1 gof
a nickel-aluminum alloy and stirred thoroughly for 18 hours at room temperature. The
catalyst is filtered off, washed with ethanol/water (1:1) and the filtrate is evaporated. The
30 residue is purified by chromatography (silica gel, dichloromethane-methanol/25%
ammonium hydroxide (0-12%)). There were obtained (2) 0.08 g of rac-2B-amino-38-




ammoni-um hydroxi de (0-12% ). There were obtained (a) 0.08 g of

rac-2[ 3-am no-3[3 16 June 2006 WO 03/ 055881 PCT/ EP02/ 146846 Jgre 2006

butyl - 10- net hoxy-1, 3, 4, 6, 7, 11b13- hexahydr o- 2H pyri do[ 2, 1- a] i soqui nol i n- 9- ol
as a sol iwp o3NBssgl SP) 305.4 (MtH)+ and (b) 0.24 g of °  perEP2/14685

rac- 2a- am no- 3( 3- but yl - 10- met hoxy-

1,3,4,6,7,11b13- hexahydro- 2H pyri do[ 2, 1- a]d7soqui nol i n-9-0l1 as a solid, M
(IsP) 305.4 (MtH)+. 5 The educts used in Exanple 43 are prepared in

anal ogy to bhﬂ’l‘ﬁﬂﬁp@aﬂ'bﬁ,@lﬂHiﬁ“ﬁéﬁ&hYdIO-ZH—pyrido[2,1~a‘ﬂi§0<iuinol_in—9-ol_as a solid,

but y1 -9, 10- hTRBPE Aot iy Bada AL SANYA - RYTI RN, 35 8l igoaui ol Tho2-o

ne oxinme a tyl-10-me
- rac- 313- but y3:490,7.0 Lefi-retahysyo- 2513 ytide,| 2,1 hlip@ainebinloysinea polid, ded 2isey ads.s0qui n
"olin-2- one @%}ge.scri bed in Exanple 1: rac-9-B

enzyloxy-31g- ut'yl - 10- et hoxy-1, 3,4, 6, 7, 11b 13- hexahydro-pyrido [2,1- 10

al i soqui nolin-2-one_oxine, mp.-= 148-149C.

.mp
" rac- 9- Befizyl oxy Bt sdusinysrd imExmmnle 4§ ate mepared i andldgy 3o Hexakyatntiop yf i@dsp-
[2,1- a]i soBuiyRo/iDMiRe@RRy-18,06,73 154 SrekdGro ] S N5 1. Ihe
f ol | owi ng co%ou%s e ﬁgér epar ed i% anal Ogg%@?n%ﬁ%q%n%ﬁ_sz one oxime
rac- 9, 10- Di HRt 163 %‘&Y{) shyingthexyr 16,456,141 baB-hessbadyatppridei2 gyalispafiyolin-2-
a] | soqui nol e R-debatbedtn EMBnglkSP) 339. 4 (MeH) +. 45.
rac- 2a- Am no- 313- butyl - 9- net hoxy-1, 3,4,6, 7,1 | b(3-hexahydro-2H pyrido[ 2, 1-

a] i soqui nol i n- 8- 0l, @s L esi (1SP) 305,4 (MtH.+. 20 The educts used in
Exanpl es 44 and" g8 %ﬁﬁ&%ﬁ%ﬁﬂ%ﬂ?ﬁ@oﬁ%é’%gﬁdlIEle}exmdé?rPYﬁé(?@hot been
descri bétl abloequinalinifeonpr epmead.paccasdi«®Ct o t he procedures descri bed

(bel ow or in analogy thereto. Oxinme derivatives (conpounds of forrmula I1l)
The foll ow ng 11510 .S, PRE ach i | roocedure for the

T e e Zg@g?mqylbﬁy BERRN1SD- B 109 6 YA 1B G RIS G eSS4l Bl

r ac- 3( 3- But3}isoquingligi2nesienaxp=1118- 11BC7, 11b13- hexahydr o- pyri do[ 2, 1- a] i soqui n
ol in-2- one oxinme described in above Exanple 1. rac-9, 10-Di net hoxy- 3
(3-phenyl -1, 3,4,6,7,11b 13-hexahydro-pyrido [2,1-a] iso quinolin-

Examples 44 and 45
15 The following compounds were prepared in analogy to Example I:

44.  rac-9,10-Dimethoxy-3B-phenyl-1,3,4,6,7,11bf-hexahydro-2H-pyrido[2,1-
aJisoquinolin-2-ylamine, MS (ISP) 339.4 (M+H)™.

45, mc-ZOL—Amino-E’;B‘buty1—9-methoxy-1,3,4,6,7,11bB—hexahydro—2H—pyrido[2,1-
aJisoquinolin-8-ol as a resin, MS (ISP) 305.4 (M+H)".

20 The educts used in Examples 44 and 45 (compounds of formulae II and IIT) which
have not been described above can be prepared according to the procedures described
below or in analogy thereto.

Oxime derivatives (compounds of formula II)

The following compound is prepared in analogy to the procedure for the preparation
25 of mc—3B-Buty1—9,10—ch'm_ethoxy—1,3,4,6,7,1le—hexahydro-pyrido[Z,l-a]isoquinolin—Z—
one oxime described in above Example 1:

rac-9,10-Dimethoxy-33-phenyl-1 ,3,4,6,7, 11bp-hexahydro-pyrido[2,1-a)isoquinolin-
Z-one oxime, m.p. = 232-234°C.




2-one oxine, mp. = 232-234C. 16 June 2006 WO 03/055881 -28 PCT/ EP02/ 14685
Ket one derivatives (conpounds of fornmula I11) The foll ow AgJuns@@8linds are
prepared in anal ogy to the procedure for the preparation

of r ac- 3( 3wBWBME3$8] 10- di et hoxy- 1, 3, 4, 5, 7, 11b( 3- hexahydr o- pyiriseb2ssds

a] i soqui nol i n-2-one described in above Exanple 1: 5

rac-9, 10-Di nethoxy-3(3-pheny|-1,3,4,6,7,11%?3-hexahydro-pyrido[2,1-a]isoqu

in. 2-one, = 230 934C,
30- Buty! - 8- nyar a8 SREYE Gomppupdsofforada ik any dr o- pyri do [2, 1-

al i soqui nol i n-2-one, mp. = 232-234C. 10 Exanple 46 A m xture of 4.82 g of
r ac- 3[ 3- but y| - 9-FhettAbscying componds ik lpoeesdindblog Rt the procedure fo

. . . . . . r the
pyrido[ 2, 1- adrbs@sinef A3 %‘)ﬂﬂﬁ‘ e ! . “48 % sol ution of HBr
is stirred ?.I%Snd r rgflﬁx. _ g’l%pn%%gtrhéﬁfg%%%?’i&@%%%wé{ﬁﬂp’éﬂd@é&20% :
sol ution of %W?@-&m@eﬁqlquea@howﬁmmpkm:fo| | owed by Nadl till
saturation. The product is extracted with 15 dichl oronet hane. The conbi ned

organi ¢ layers ade9,d0il8thefN3 h 1t nt. S . evaporated to obtain -
4.80 g of ragc:2a- arri__n$- 3 3353%%4?1, : 4;%9?%%@%%‘%&?&78?’53@%1-& isoquinolin-
pyri dof 2, 1- A]PEoqkiofia %9t as a solid, M5 (I1SP) 275.4 (MH)+. Exanple 47
20 rac-3[ 3-Butyl -9-phenet hyl oxy-1, 3,4,6, 7,11 b(3-hexahydro-2H pyri do[ 2, 1-

a] i soqui nol i n- 2éﬁ-}ﬂlﬂyﬁmhyd:hlxp@ohlygdfo&yqij.)g@ﬁ;%é%_%ﬁﬂr&%wm)[Qﬁ_of 4.50 g of

rac-2a-am ngg - -1,3,4,6, ( 3- hexa

pyri do[ 2, 1- gg"%ﬁgﬁ?ﬁ%&?ﬁ?’@?@r “i%zgw’%grﬁ' of anhydrous DVF are added Et3N
(12.78 M) and di-t-butyl dicarbonate (4.44 g). After 3 h stirring water
(180 nil) is added and the product 25 is extracted with 3 portions of

(et her. The conbined organic |ayers are dried (Na2SO4) and the solvent is
evapor atigd to obtain the crude product }}apnaﬁl )g,s purified by chromat ography
(silica gel, hexane/ethyl acetate 3:1 10 E?er ethyl acetate). 3.92 g of

rac- (3(3-butyl-9- . '
A mixture of 4.82 g of mc—3[3~butyl—9—methoxy~1,3,4,6,7,1le—hexahydro-ZH—

pyrido[2,1-alisoquinolin-20-ylamine in 23 ml of an aq. 48 % solution of HBr is stirred 7 h
under reflux. The mixture is cooled to 0°C and an aq. 20% solution of NH,OH is added to
reach a pH = 9 followed by NaCl till saturation. The product is extracted with
15 dichloromethane. The combined organic layers are dried (NaySO,) and the solvent is
evaporated to obtain 4.80 g of mc—20£—amino—3[3—buty1~1,3,4,6,7,1le—hexa.hydro-ZH-
pyrido[2,1-a]isoquinolin-9-ol as a solid, MS (ISP) 275 4 (M+H)™.

(" | - Example 47

20 rac-3B-Butyl-9-phenethyloxy-1,3,4,6,7,1 1bf-hexahydro-2H-pyrido[2,1-
alisoquinolin-20-ylamine chlorohydrate (1:2)

(i) To a solution of 4.50 g of mc—ZOc-amino-EiB—butyl-1,3,4,6,7,11bB—hexahydro-2H-
pyrido|2,1-a}isoquinolin-9-o! in 36 ml of anhydrous DMF are added Et;N (12.78 ml) and
di-z-butyl dicarbonate (4.44 g). After 3 h stirring water (180 ml) is added and the product

25 1s extracted with 3 portions of ether. The combined organic layers are dried (Na,SO,) and
the solvent is evaporated to obtain the crude product that is purified by chromatography
(silica gel, hexane/ethyl acetate 3:1 to pure ethyl acetate). 3.92 g of rac-(3p-butyl-9-
hydroxy-1,3,4,6,7,1 1bf-hexahydro-2H-pyrido[2,1-a] isoquinolin-2¢t-yl)-carbamic  acid
tert-butyl ester are obtained as a solid, m.p. = 105°C.

.30 (i) A mixture of 100 mg of rac-(36—butyl-9-hydroxy—1,3,4,6,7,1IbB-hexahydro-EH-
pyrido[2,1-a}isoquinolin-2¢-yl)-carbamic acid tert-butyl ester, phenethyl alcohol (35 pl)




hydr oxy-

1,3,4,6, 7,11 b[3-hexahydro-2H pyri do[ 2, 1-a] i soqui nol i n- 2a- yfyunez@®Bani ¢ acid
tert-butyl ester are obtained as a solid, mp. = 105C. 30 (ii) A mixture of
100 ng ofwoas/{B¢B- but yl - 9- hydroxy-1, 3,4,6, 7,11 b(3- hex'ahyq,tqﬁhlm%sq
pyrido[ 2, 1-a]i soqui nolin-2a-yl)-carbamc acid tert-butyl ester, phenethyl

al cohol (35 Al) 16 June 2006 WD 03/ 055881-PZT/ EP02/ 14685 -29 and

tri phenyl pho I n rﬁg styrene resin (222 ny, -3 mol

tri phenyl pho%'gﬂ f’ig’FSYP @@I%h’)‘e PR adPlFitBeemEssina3e2 oz, 6-imoélstriphepdtedpiEngs

di-t-butyl ams @aﬁh@l@tbﬂieﬁldn% %dl%p) ken ;18 he

pol ymer |>/s fi It?ared away @EI: 13)&1&3@‘31&5' ﬁhgtglgtn%‘?ﬁga%%ofcaab Oxyﬂte 18 a‘eige‘i

trifluoroac d;l?hcl%lﬁ (% ﬁjﬁa;z s e%}en £ grolmey &t ifilteredg awhe aadi washed Swith
"neutrali sed arbohé¢thare afd sdfluora@gcetiNad t r

dried (MySO ’ .Qe t]ﬂﬁ sok entfuo vg‘;etl C%gi) ﬁ}g?leﬁ d&g%cghﬁrsglkggtﬁmﬁé&ﬁ aClIdl
i hydroch or| y pr'eCi pi %atl SH- 2 Eogﬁ% 31503"%“H € SBEARIE dAves is datedy(MgSO,)

acetate. "ﬁ’é th¢ selwent 3fr@pdrateyd] The pheinet ibysobuad-as its dlhydrochlonde b}r prec1p1tat10n

c hf’ofoﬁyér i'tfi:““fl*g)yf’a N AL potuflh f0ehyt' s A phap Sl phapetky-

Exanpl es 48-15% ﬁfﬁellbﬁfheavhwg%?éirwud@l@ leaisoleinpliear ~famiife adbddreBYrh@ (1:2)

exanpl e 47: af8ebtained as a solid, MS (IPS) 37
rac- 30- But yl - 9- et hoxy- ?Ls%l (7 1?:)f3 %&Iélpwydr 0- 2H pyri do[ 2, 1-a] i soqui nolin

-2a- ylam ne chl orohydrate (1 2) as a solid, M5 (I1SP) 303.4 (MtH)+. 15 49.
rac-3[ 3-Butyl - 9-propoxy-1, 3, 4, 6, 7, 11b(3- hexahydr o- 2H pyri do[ 2, 1- a] i soqui nol
i n- 2a-ylam ne chl orohydrate (1: 2) as a solid, Ms (I1SP) 317.4 (MH)+. 50.

{rac 9- But oxy-3[ 3-butyl -1, 3,4,6,7, 11b(3- hexahydro 2H pyrido[ 2, 1-a] i soqui nol i

n-2a- ylam ne dihyrochloride as a solgx@mphs441s6P) 331.4 (M+H) +. 51.
rac- 3[ 3-Butyl - 9-i sobut oxy-1, 3, 4,6, 7, 11b(§ hexahydr o- 2H pyri do[ 2, 1-a] i soqui n

ol in-" 20 2a- Y1 o peffkof MR (b 2hredSred S Uiy MBS, 3314 (MHH
rac- 9- Benzyl oxy- 3[ 3- gub%j? 1,3,4,6, 7, 11b( 3- hexahydr o- 2H pyri do[ 2, 1- a]|squ| n
o)

olin- 2a-yl &% nesccifl- chthoxy-1,3:427, Bl Pahexahyiddo-2MB p(ti&F)2, ﬁ@go%
rac- 3[3- But y! - Oylh ket R BAbATA) % ROSHY My G b Bf» 0 7. 11b13- ekahye

ro-

15 49. rac—3B-Butyl-9-propoxy—1,3,4,6,7,lle—hexahydro-.’zH-pyrido[2,1-a]isoquinolin-
20-ylamine chlorohydrate (1:2) as a solid, MS (ISP) 317.4 (M+H)™.

50. mc—Q-Butoxy‘-?)B—butyl—1,3,4,6,7,1IbB-hexahydro~2H-pyrido[2,1-a]isoquinolin~20c-
ylamine dihyrochloride as a solid, MS (ISP) 331.4 (M+H)*.

51. mc—3B-Butyl-9—isobut0XY*1,3,4,6,7,11b[3—h&*{ah}’dr0—2H-pyrid0[2,1-a]isoquinolin~
20 20-ylamine chlorohydrate (1:2) as a solid, MS (ISP) 331.4 (M-+H)".

52.  rac-9-Benzyloxy-3pB-butyl-1,3,4,6,7,1 1bp-hexahydro-2H-pyrido[2,1-a] isoquinolin-
2¢-ylamine chlorohydrate (1:2) as a solid, MS (ISP) 365.4 (M+H)".

53.  rac-3B-Butyl-9-[2-(4-dimethylamino-phenyl)-ethoxy]-1,3,4,6,7, 11bf-hexahydro-
2H-pyrido[2,1-alisoquinolin-20-ylamine chlorohydrate (1:2) as a solid, MS (ISP)
25 422.5 (M+H)™.

54.  rac-4-[2-(20-Amino-3B-butyl-1,3,4,6,7,11bB-hexahydro- -2H-pyrido[2,1-
]1soqu1nol1n— -yloxy)-ethyl]-benzonitrile chlorohydrate (1:2) as a solid, MS (ISP)
404.6 (M+H)".

55.  rac-3B-Butyl-9-[2-(4-methyl-thiazol-5-y1)-ethoxy]-1,3,4,6,7,1 1b B-hexahydro-2H-
30 pyrido[2,1-a}isoquinolin-2c-ylamine chlorohydrate (1:2) as a solid, MS (ISP) 400.6
(M+H)".




2H-pyrido[ 2, 1- a] i soqui nol i n-2a-yl am ne chlorohydrate (1:2) as a solid, M5

(1SP) 25 422.5 (M+H)+. 54. 16 June 2006

rac-4-[ 2-(2a- Am no-313-butyl -1, 3, 4, 6, 7, 11b13- hexahydr o- 2H pyri do[ 2, 1-

a] i soqui nWO 98/B3381 oxy) - et hyl ] -benzonitril e chl orohydrate (d¢gxr@faggssolid,
M5B (ISP) 404.6 (M+H)+. 55.

rac- 313- Butyl - 9-[ 2- (4- met hyl - t hi azol - 5-yl 3@t hoxy] - 1, 3, 4, 6, 7, 11b13- hexahydr
0o-2H 30 pyri do][ 2, 1 al i soqui nol i n-2a-yl am ne chl orohydrate (1 2) as a

solid, M5 (1%P) 7408P e utyhpwiding -ymasheqd, A5 03BBSR ECT-LERPRAIABAS - 30
rSSC- 30- But yl - 9- (ag)lflcr)ci[lélllnﬂhn zﬁ’ﬁ%?l%exilhlomh%drﬂteé1'%) fi%i%lqﬁex agy%)r ssfl—f-%ﬂ_li) do[ 2,
() - 87 W ot B B oy h T Mk L ib Semhodro RFbpyidol2 1.
js gl Ihgxarl\l/)éd E ?Sé ?agg% Igﬁ{giﬁ Eba;ﬁimﬁﬁctbﬁh?@ﬂotlﬂbﬁﬂe ¥4 AdiaeMy axﬁy)cﬁé%%*t'l\&’m?e as a

e (0 e Al R A AL

(1SP) 361.4 (MriHoxy)-a&8ic acid ethyl ester chlorohydrate (1:2) asasohd MS (ISP%]3614(M+H)
rac-30-Butyl -9-(2-norpholin-4-yl-ethoxy)-1,3,4,6,7, 11b13- hexa ydr o- 2

| E’lyékimééglﬁb'(iﬁﬁ%ﬁ%ﬂéﬁfﬁ25%%% ISR A i Banaunthad S
-yl-1,3,4,6,7, pyidelgd- M@@anmm-m)wmddﬂpmwquz (1:8pspud sudidi MQ(I&P)/B@&‘@ ne

(1) M+

2- Ami no-9, 10- dlﬁetﬁgxy 1,6, 7, 1l b-t et rahydr o- 4H pyri do[ 2, 1- a] i soqui nol i ne- 3-
15 carboxylic acid ethyl ester A solution of
3-(I-eth6&ycarbonylnethyl-6,7-dinethoxy-3,4-dihydro-lk#isoquinolin-z-

yl )-propionic acid ethyl ester (Hehv. Chico. Acta 1958, 41,119; 17.1 g,
45.0 nmmol) in cyclohexane (340 nL) was treated with sodiumethylate (9.67
g, 135 nmol) and heated in an oil batBxandfléleh he et hanol forned during the
reaction was renoved by distillation over

rac-9,10-Dimethoxy-3f-pyrrol-1-yl-1,3,4,6,7,11bB-hexahydro-2H-pyrido[2,1- -
]moqumolm -20t-ylamine

(i) 2-Amino-9,10-dimethoxy-1,6,7,11b-tetrahydro-4H-pyrido[2,1-a] isoquinoline-3-
15  carboxylic acid ethyl ester

A solution of 3-(1-ethoxycarbonylmethyl-6,7-dimethoxy-3,4-dihydro- 1H-isoquinolin-2-
yl)-propionic acid ethyl ester (Helv. Chim. Acta 1958, 41, 119; 17.1 g,45.0 mmol) in
cyclohexane (340 mL) was treated with sodium ethylate (9.67 g, 135 mmol) and heated in
an oil bath, and the ethanol formed during the reaction was removed by distillation over

20 30 min, while more cyclohexane was added in order to keep the reaction volume constant.
After cooling the reaction mixture was neutralized with acetic acid and concentrated. The
residue was dissolved in dichloromethane/water 1:1 and brought to pH 10 with
concentrated ammonium hydroxide solution. The organic layer was separated, dried
(MgS0,), and evaporated. The residue was dissolved in methanol (270 mL) and

25 ammonium acetate (42.3 g, 548 mmol)} was added. After stirring at r.t. for 90 min, the
reaction mixture was evaporated and the residue partitioned between dichloromethane
and 1 M aq. sodium hydroxide solution. The organic layer was dried (MgSO,),
evaporated, and chromatographed (SiO;, CH,Cl,/MeOH/NH,OH 97.5:2.5:0.25) to afford

 the title compound (9.90 g, 66%). Light yellow solid, MS (ISP) 333.2 (M+F)*.

30 (i1) mc—30¢~tert—Butoxycarbonylamino-Q,10-dimethoxy—1,3,4,6,7,1l_bB-hexahydro-ZH—
pyrido{2,1-a]isoquinoline-2B-carboxylic acid ethyl ester




20 30 nin, while nore cycl ohexane was added in order to keep the reaction
vol ume constant. After cooling the reaction mxture was riédvred®éed with
acetic acid and concentrated. The residue was dissolved in

di chl or ormeohanssssat er 1: 1 and brought to pH 10 with concepy/phBthe ni um
hydr oxi de solution. The organic | ayer was separated, dried (MgSO4), and
evaporated. The residue was dissolved in m&lhanol (270 nL) and 25 ammoni um

acetate (42. Sn%p 548 mmol ) was added. After stirring at r.t. for 90 mn,
the reacti onrRPQTQREE ehPapb} weeatldad dt §¥etonesdlaitien pﬁ:—hnﬁm@ﬂ&d digte

di chl th | U |
di chl or oret hage 11Mg%%dﬁ%§§%§§[ﬁ P—Xﬂ&%x%:g)%gzg L &B‘?‘g‘hé 0% AR YT
CH2C12/ MeOH/ %ﬁi@mﬁ a%\}’ nt(8 mals) ey 2 crh?é) mirt the houmnmﬂhs 6QuflOn gras
" 66% . Ligh
% . Light wpedtbtowithabiiim B@o(h'y&ﬁﬂe gﬁrg 1Hg, @Mﬁ Hichol) %ﬂd@giﬁ?d for atlgﬂ}% 43H§}B‘r o- 2H

rac- 3atert tox arba | am no-9 é i Bt hoxy-.1,

pyri do[ 2, HBFIF e s RANISE R ¢ Vaed sodivmaydsexide setionarel 206600
03/ 055881 P@WtElawdréﬁ&ﬂmalmé ot anes1ope aab BriaC{MgédB 1 ev iR .49¢. Al 8

t | ut

1O6a7slol b- Ite ‘:%g lﬁmﬁ%@lcaoraﬁfgjaﬂﬁ%%btﬁl Tiest-PrEl-sicabernts (71 me B0 wi])

ﬁSt er (1.00 gaska e@.Itherpadirfion was stinredtdrtofor 16h, thén Bkapo drétlg@n((:%oh?art &9%159(5\‘ the
onbgeneous i

ol ) and stﬁ%?r%*%ﬂ@m’ CHREEAEOUARIOROS) UL RSt 06 (237 o £,

onto 2 Mg.(1déds §ﬁ%h}dﬁfdﬁﬁﬂl@ﬂﬁdkiltM®ﬁsﬁhéB5eMMaHD‘éd wi th dichl ororret hane

The organic |ayer was dried (MgSO4) and evaporated. The residue

di ssol ved i njigi Ghtk- @I@@@E @%E@cy&ér@oﬂﬁllmnfg 9t1§rd5.18 X‘}F 1% &@gﬁ?ﬁf@t}.ﬁm&{a@]%

(319 mmol ) was. aﬂg t he soIU|on was stir
evapor at ed. [-aroqimgolar 3B ilecarbamigaeid( bsnm estaHZCI 2/ MeOH NH4OH:

97.5:2.5:0.25) produced the title conpound 10 (1.14 g, 87% . Light yellow

solid, MS ( us&ﬁumoﬂue%bﬁeﬂnbdtb c)arbon lammo 9, 10 dlmeﬂloxér 173 ﬁsgfl]lbﬁex ahydr o- 2

rac- (2atert 10 d|

H pyrido [ ?%@?F%g% ‘1[2%%]5609115“0&%? ggrﬁ'“‘ Oéﬁlf‘ba%ﬁjilyl estes {600 & 2631 Ut i on

of rac-2# t enmeluh meqmdmmha(mm M)sval&eduemﬂﬂqm an gbcﬁm@l d#&:@&ésoluuon

hexahydr o- 22%9%?1]99[3%11%1%1) %} noI ne 3 I};ﬁéc acid et hé, ester

(1.00 g t g riav aﬁﬁS‘ at &t Htcedo hi 2uetherm ag.

sodi um hydr Fertgen el Mtdgospdium hydromde solution (0.23 ml, 0.23 mmuol) was added, and
stirring was continued for 4 h. The solvent was then evaporated, the residue was
suspended twice in toluene (50 mL) and concentrated to remove residual water

20 azeotropically. The residue was suspended in toluene (20 mL) and treated with
diphenylphosphoryl azide (669 mg, 2.30 mmol) and triethylamine (234 mg, 2.30 mmol).
The reaction mixture was stirred at r.t. for 30 min, then heated at 80°C for 45 min, then
benzyl alcohol (374 mg, 3.47 mmol) was added, and the reaction mixture was heated at
100°C for 72 b. After cooling and partitioning between dichloromethane and water, the

25 organic layer was washed with brine, dried (MgSO,), and evaporated. Chromatography of
the residue {5i0,, CH,CL/MeOH/NH,0H 95:5:0.25) produced the title compouﬁd (278
mg, 24%). White solid, MS (ISP) 512.5 (M+H)".

(iv) mc—(3b—Amino—9,10—dimethoxy~1,3,4,6,7,1le—hexahyd.ro—ZH—pyrido[Z,l-
aisoquinolin-20i-yl)-carbamic acid tert-butyl ester _

30 A solution of rac-( 2a-tert-butoxycarbonylamino-9,10- dimeﬂ10xy—1,3,4,6,7,1 1bf-
hexahydro-2H-pyrido[2,1-a}isoquinolin-3f-yl)-carbamic acid benzyl ester (275 mg, 0.538
mmol) in acetic acid {10 mL) was hydrogenated at r.t. and atmospheric pressure in the
presence of palladium (10% on activated charcoal, 15 mg). After 30 min, the solvent was
evaporated, the residue was treated with toluene (20 mL), the suspension concentrated and

35  theresidue dried in vacuo to afford the title compound (247 mg, ca. 85% purity), which .

- was directly used in the next step. Light yellow solid, MS (ISP) 378.4 (M+H)".




(2.30 nmL, 2.30 mmol ), and the resultant m xture was stirred at r.t. After
16 h, another portion of 1 Mag. sodium hydroxi de sol uti dfJpme2086ni, 0.23
nmol ) was added, and stirring was continued for 4 h. The solvent was then
evapor at edV0 385§88si due was suspended twice in toluene (5%%}02?13
concentrated to renove residual water 20 azeotropically. The residue was
suspended in tol uene (20 mL) and treated wlgh di phenyl phosphoryl azide
(669 ny, 8, and triethylamne (234 ng, 2.30 nmol). The reaction
ixture uas G Frr G EDimethonyoip-Boraf byl L A heteHenhy8QQHGH S N, t hen

benzyl al cohdlisoGq3iadliAho-31)4hrPIRiL Lowa, nd the reaction m xture was
heat ed at 100C€for 72 hg’)After co%l ﬁé%ﬂ’zgﬁ‘artm oni ng bet ween

di chl or onet o wat er % %125 organi c | ayer was washed with brine,
dri ed (|vgsozl"’)a1 %ﬁﬂﬁ‘%é%tﬁtfﬁélf Glureh (o rag-dgi0apmpol vas atddedmsusdhm@hef% P
CH2Cl 2/ MeOH/ a4 69, BB d o &thdky - IW@QE,Q%-BE‘J&H}YHH 91—1%"@? a(]lsoqumcr;iﬂi ZOL—Y

Wh |id |
ralct ((ESEOA%TI no%ﬁ a%fhn%%ﬁj (%g?lﬁoega\éﬁwewwfémmmgmmb@22 i, H]
i soquinol i nJmoibla)ldqafrridam ©.#cidl, 2.2 fdmdIut Yhe R&hs&en%gug%o‘i,%%%ghfg{ed at

2a-tert
Lgiagygr oerzﬁlpgiﬁ%ﬁ?gﬁﬂé FSI%% Oﬁ%#r?ng t?%mﬂ i pigs Eléﬁwt@ﬁfﬂﬂlqddﬁ@al, est er
(275 mgy, 0. SEBtangiediy) a¢qﬁatage¢d1mthm affogd thertitle comgpIaydr(8g ﬁ{]ﬁ?%% AW hike ;C?hdand

at mospheri ¢ Nps GSPHASR + presence of palladium (10% on activate
charcoal, 15 ng). After 3 mn t he solvent was evaporated, the residue
was treat ed th tol uene t he suspensi on concentr at ed and 35 the

resi due i & i FruReddims Wo? pymel-1-yk- L8, 4oohpihfirtexaRgdroTgH-SRido BRI

(purl ty), whijifbquiaslird2&8eirhheused in the next step. Light yellow solid, MB
(1SP) 378.4 (MrH)+. 16 June 2006 WO 03/ 055881 -32 PCT/ EP02/ 14685 (V)

rac-(9,10-D e - 1, 3 4,6, 7, 11bf 3- hexahydr o- 2H pyri do[ 2, 1‘
- a] isoqui nof@ﬁ(a;%u? tf’ %?Baﬁ‘ﬁf@l ﬁcﬁl 3op#7. 13bByHexdsdee-2H-pyrido[2,1-
2. 5- di met hoxk&oqhnmhﬁdlmfywpmbirﬂft ) te@-ba@ymktepdsls 8. AR Rastig ol Lon of

rac- ( 3f 3- tho 4,6, 7
f 3- hexahydr%}cggl2 py‘ghlq o O? é%ll? @d?ﬂlﬂxﬁﬂe Fdnl), ptirred atyto fami Ich, and dvaperdtedut yI
ester (120 @bmmt@graphpbf 85%epdud (50,, CHLELALOHASIYOE 925015) frbduced the

title compound (58 mg, 88%). White solid, MS (ISP) 328.3 (M+H)".

Examples 61 and 62
The following compounds are prepared in analogy to Example I:

20 61 mc—9,'10—Dimethoxy—i'»ﬁ-p—tolyl—1,.,,4 6,7,11b[3-hexahydro-2H-pyrido[2
aJisoquinolin-2-ylamine as a yellow powder, MS (ISP) 353.3 (M+H)™.

fae®

:-'-‘

62. mc—9,10—Dirnethoxy—3[3-p~toly1-1,3,4,6,7,1lbﬁ—hexahydro—ZH-pyrido[2,1—
aJisoquinolin-20t-ylamine as a yellowish powder, MS (ISP) 353.3 (M+H)™.

The educts used in Examples 61 and 62 (compounds of formulae IT, IIT and VT)
25 which have not been described above can be prepared according to the procedures
described below or in analogy thereto.

Oxime derivative (compound of formula IT)

The following compound is prepared in analogy to the procedure for the preparation

30 ofrac-3B-Butyl-9,10-dimethoxy-1,3,4,6,7, 11bB-hexahydro-pyrido[2, 1- aJisoquinolin-2-
- one oxime descnbed in above Example 1:




_mml.) ‘and pyridine (0.76 nL, 9.5 mml ). The honogeneous sol uti on-was heated
at 100C for 105 min, then evaporated, and the resi due was!6chreolo@f ogr aphed
(Si 02, heptane/ethyl acetate gradient) to afford the title conpound (87

ny, 75% . wihisiessel id, MS (I1SP) 428.3 (MtH)+. 10 (vi)- e
rac-9, 10- Di et hoxy- 3f 3-pyrrol -1-yl-1,3,4,6,7, 1 PCT/EP02/14685
| bf 3- hexahydr o- 2H pyri do[ 2, 1- a] i soqui nold33-2a-yl am ne
rac-(9, 10- Di met hoxy- 3
f3-pyrrol-1-y1-1r&- 2,16 -DirhdthbB-b@pab 11942647@3{15 -
KERES e oo s iRl

a] i soqui nol i aC|d t ester
di ssol ved |nQ drogen c%ldgévfl %}4%&15?’5%@?% @*r%)(ane 1 nL), stirred at
r.t. for 1 h, and evapor at ed. 15 Chronat ography of the residue (Si Q2

' CH2C12/ MeOH NH4 OKiearesienivatiye ¢ (somgonetof fognukiltlie conmpound (58 nm, 88% .
“White solid, Ms (ISP) 328.3 (M+H)+. Exanples 61 and 62 The foll ow ng

d
Y ace9, 10-01 ﬁf)?g@f‘ﬁg’Wﬁﬁ SO rept B B gt n 86 arosedme s tbpmparation
a] i soqui ndl i RLF3PyPutmRel a@m theay 1wk, pBWLS-hekhy(dk SByridb(R, 13 (sMrkhtin- 252
rac-9, 10- Di nBah&@S&nl%cBrrP&Ho%Ekaﬂ?@,ﬁ 6, 7, 11b13- hexahydr o- 2H pyrido[ 2, 1

ali soqui nolin-2a-ylamne as a y | ow sh povvder M5 (I SP) 353.3 (I\/H—|)+ The
educts used in Exa {)S)Je(ﬁi) g m npounds of forrmulae I, 11l and VI)

25 whi ch have not d8¢ f:hr"lxﬁé bbb 7Hébdfi@|@hrd¥d-mﬂo[2gm-m]gsot1mﬂdm
procedur es lleseasd:edﬂbehlwpmdetrl\d&a@?%ﬁjmqg@ Oxi ne derivative
(compound of fornmula Il) The foll ow ng conpound |s prepared in anal ogy to

the procedure fo e eparati on
(ofrag 3J3-Butyl - nif alde‘l“ tl e%Oﬂ;iﬁpm.mdofformmlf[aV)

11bf 3- hexahydr o- pyr|d0[2 1- a]|squ|noI|n 2- one oxinme described in above
Exanple 19 16 J uﬁmﬁomnmhﬂﬂ&aﬁlﬁcet&& BOT/ HPP25488RIchyde (0.489 g) and

rac-9, 10- Di ngif , 7.

f 3- hexahydr o- pyrﬂfl?do[ 2, 1- ‘?/Csl?{?}lﬁé rgfl ?96 8- lh;"}%?%lé‘ (Gt stizred upden rsfipos for gdwde,

MBS (1 SP) 36-fe:§:hew|ppydp1re is dﬂuted with 20 ml of water and the product is extracted with two
portions of ether. After addition of 1 M aqueous NaOH solution, the aqueous layer is

extracted with two more portions of ether. The combined organic layers are dried
15 {Naz80,) and the solvent is evaporated to obtain 4~dimethylamino—3—p—toly1—butan-2—one
(compound of formula VI) as a yellowish liquid, MS (ISP) 206.2 (M+H)*, 4-
Dimethylamino-3-p-tolyl-butan-2-one is dissolved in AcOFt (17 ml) and iodomethane
(1.46) is added. After 1 h the formed solid is collected by filtration, washed with AcOFt
and dried on the vacuum. 2.61 g of trimethyl-(3-oxo-2-p-tolyl-butyl)-ammonium iodide
20 are obtained as an off-white solid, MS (ISP) 220.3 M*.

e,

Examples 63 and 64

(1)  21.5 mg of palladium acetate, 276 mg of sodium tert-butoxide and 23 mg of tri-tert-
butylphosphine are placed in a flask, which is evaporated and charged with argon three

25 times. 2 ml of tetrahydrofurane is added under argon. To this solution 177 mg of 4-
bromoxylene and 250 mg of rac-9,10-dimethoxy-1,3,4,6,7,1 1b-hexahydro-2H-
benzo[a]quinolizin-2-one (D. Beke, C. Szantay, Chemn. Ber. 95, 2132 {1962)) dissolved in 1
ml of tetrahydrofurane are added. The reaction is stirred at room temperature under argon
over night. The crude reaction is diluted with diethyl ether, washed with water and sat. aq.

30  sodium chloride solution. The organic Jayer is dried over sodium sulfate, filtered and the

solvent is evaporated. The residue is purified by column chromatography (silica gel,

diethyl ether) to yield 92.0 mg of rac-9,10-dimethoxy-3f-(3,4-dimethyl-phenyl)-




Ket one derivative (conpound of fornmula Il1l) The follow ng conpound is
prepared in analogy to the procedure for the preparation 16#une 2006

rac- 3f 3-But yl - 9, 10- di net hoxy-1, 3, 4, 6, 7, 11b13- hexahydr o- pyri do[ 2, 1- a] i soqui n
ol i n-2- oM ¢5e¥slbed i n above Exanple 1: " PCT/EP02/14685

rac-9, 10- D met hoxy-30p-tolyl-1,3,4,6,7,1 '

| b- hexahydr o- pyri do[ 2, 1- a] i soqui nol i n- 2-o#t-as an of f-white powder, M
(1SP) 352.3 (MH) +. Ammonj um i odi de derivative (conpound of formula V) 10 A
mxture of 4-hePHylihhehsrhrdodié pyadolR. ylisquaimdlor prand ey HehtRH8 Sol, and

di et hyl am Y, Qri 49 g) .in MeOH (2 M) is stirred under reflux
for 3 h. Th;ﬁM?e@::ﬁﬁE@n%m 2?6‘5529"%&%%%?&& (Wlt}%)@(ﬁ%: Tof) \Ged%e3.7 b i, 8 BE 2
product is eMédact BN, 3ud-B.36We, 100), Bi1onSs Qf £ - f L f

aqueous NaOg Sﬁlwlf%ﬂ,, t he aqueg?'rs Iayerg%l’s HQ’%‘?%@%%@S%A{Q%MJU%J:
portions of 8b-rétHhe combi ned or ganic layers are dried 15 (Na2SO4) and
the solvent is evaporated to obtain 4-dinethylam no-3-p-tolyl-butan-2-one

f.. la Vi : |l owi sh 1iquid, M5 (1SP) 206.2 (MrH)+. 4-
b ot iyl dnt ) 5 £ P pgisish S 0e b Eriais Doivesthion- A Che it pha)-

i odonet hane 1,3(416,4.8) bf-sheagdeds-pAiden. 11, ar [ Y l.ec

:‘ iltration, . %B{ad)‘v&!3 ttﬁFAc%;rg Pﬁan 1r ?]Ehghgﬁmg]ﬁeﬂ?gggﬁ%hﬂj??%&g&& a&d%g 29%

trimethyl -(%xo-uflﬁgff SEVRIGEOS L s dr el atlea ke martommikias: ian

e R e
al | adi um a odi ert - Xi | 23 of tri-tert-

Butyl phosph?l%}ga&gg_gd%dgg'e |(§1fa§- aﬁl %5;3(9,30%”%?#“??@@&3@@3%% d deorariged’bei t h

ar gon t HP eemPEULq iggBrred apgoont tepperatmedvef night) Eliefedagidele sHMERIn BL8Oted O

this soluti i~ x| 0 f .

(r alc-sg,sloEJ d: ﬂﬂﬁﬁ?%@%@%@%@ﬁe@%ﬁﬁﬁ9 %%E”%g%g’a‘fda?v&ﬁ softivmsnifate agde (D. .

Beke, C. Sz ?gy?n@ﬁéﬁPOB§F¢~T§ISF€SZQ®ZS pu9Ba) by diresmtogeabhiyr(sikica gdl, of

t et r ahydr of dickiBfoBeRarseeeh r i -1 S gSfal t_rqomtenper.ature

under gr gony, over Hi ?fg?g _Tgeangyﬁdgf a‘%?ée&%}crﬁﬁédn iQZBC/i(?_F,Eﬂ‘ e Rﬁogﬁ‘[‘%?@t med-her

washed wi t i BRREF dsipivedindeperdently ig dishlorostatiomieda dsaturted ptherihhy dro gidbiic

layer i 85 drdckbsobwieen Baddedrustllafsalié prdcifitagdaed and the solvent is
evaporated. The residue is purified by colum chromatography (silica gel,

di et hyl i~el.d 92.0 .
oy ng 9?/10-65@3 ﬁ%%?@%%%}%’aﬁ%gﬁ@%wiﬁh@r@wﬂialaéaéﬁ&lzlbﬁduexahydro—zH-

pyrido[2,1-ajisoquinolin-2f-ylamine chiorohydrate (1:2)

14.4 mg of the title compound are obtained as a Light yellow solid. This product is
eluted first during chromatography. "H NMR (CDCh): $=7.17-6.95 (m, 3 H),6.70

20 (s, 1 H), 6.60 (s, 1 H), 3.85 (s, 3 H, MeO), 3, 84 (s, 3 H, MeO), 3.6-2.2 (m, 17 H), 2.0-
1.8 (m, 1 H). MS (ISP): 367.3 (M+H)™.

64. rac-9,10-dimethoxy-38-(3,4-Dimethyl-phenyl)-1,3,4,6,7,1 1bB-hexahydro-2H-
pyrido[2,1-a]isoquinolin-20-ylamine chlorohydrate (1:2)

39.5 mg of the title compound are obtained as a light vellow solid. This product is

25 eluted second during chromatography. 'H NMR (CDCls): 6= 7.15-6.99 (m, 3 H),
6.75 (s, 1 H), 6.60 (s, 1 H), 3.85 (s, 3 H, Ar-CHs), 3.83 (5, 3 H, MeO), 34-2.9 (m, 5
H), 2.7-2.2 (m, 12 H). MS (ISP): 367.3 (M+H)™.

Examples 65 - 68

-30 The following compounds are prepared in analogy to Examples 63 and 64:




WO 03/ 055881 PCT/ EP02/ 14685 - 34

1,3,4,6, 7, 11b(3- hexahydro- 2H pyri do[ 2, 1- a] i soqui nol i n- 2- ori€ Jarse 2906 ght
yellow solid."H NWR (CDC13): S =7.16-6.90 (m 3 H), 6.64 (s, 1 H, 6.59
(s, | HW®BRBBB171 (m 8 H 2 MO+ 2 H), 3.40-3.36 (mpdrEdoz/i1ksd7-2. 6
(m 7H, 2.4-222 (m 6 H 2 A-CH). M5 (]SP): 366.2 (MiH+. 5 (ii) To a
yel | ow suspension of 86 ng of rac-9, 10- dr‘n@t‘hoxy 3(3-(3, 4-di net hyl - phenyl ) -
1,3,4,6,7,11b[ 3- hexahydro pyrrdo£2 1-a]isoquinolin-2-one in 4 m of ethanol
i s added 2165 %é%ﬁrme&ma% St thayephegylhlch 64y dbP Aexiiydroghl-or i de.

The reaction m g,ﬁﬂ@[gr ﬁa]lﬁ)glﬁrf(ﬁﬁi Ia.fnﬂﬂé flfl%{/%?ﬁ%e m temperature. 4 n

of water and 15 ni c al um d. 0.7 m of an aq.
32 % sodi um hyd e sol ut| nis added dropwi se. The 10 m xture is stirred

" at room tenper at \98F1PHP’@ fvas Pj’thD@Fiéélad%F YeHew selid {libarprodudis elatstl dist
three times wth ﬂn g bh@neiBirh HIK®A -] r V, um
sulfate and th . ‘ggsng&b 6%%%?1—@ gﬁ[géglsggsr}éggsﬁ%r&tlj(r:irf:‘ﬂa%ﬁb@h &Hdé

" chr omat ogr aphy i P t3n H), 00~ &ﬁﬁﬁﬁr W=

97/ 3/0.3). Two pHo20eL5dne 1ah) MNESP): 33heyMate™di ssol ved i ndependently in
di chl oronet hane and saturated et her aI hydrochl oric 15 acid solution is
added unti | S

rac-9, 10-di rrgt h%J gjg@?%?‘g g{gtsge(ts FthOﬁ%ﬁ’%‘F’)‘YDtlé 4215 %Hibfﬂ?ﬁ’?\l?}'?lr‘ék%mydro 2H
pyrido[2, 1-a]i sD)qmiQ{éI1r¢i189[1®m§bhafﬁoaﬂelammemﬁﬂmhydm‘e @®)2) 14.4 nmgy of the
title conpound are obtained as a light yellow solid. This product IS

eluted i Ezt gu%l@aﬂe Woﬁgwﬁﬂrﬁg"){btaﬁéd% gﬁﬁ%’gggg §01g1 7%7 d9u§t g”h}eg%“)
(3.6-2.2 1®m 17 $8pondduting clgopmptogranhy. W&MR$@3C@65—§’ mc/rrﬂl;tm b21), 6.89- 579
rac-9, 10- di met hexys 30)36(8.(4- mes By (s, lthquyj 35-383

fh % ﬁ 3 39 12H
pyrido[2, 1-a]i S@@@' 8@?%%? %gmalllnﬁéﬁ\gsgropydrat e : %@3 X(?Iptdﬁf—lo

title corrpound F-oie? édMﬂ'I) Thr S product is
el uted second during chronmat ography. 1H NVR (CDC13): 8 = 7.15-6.99 (m 3

H, 6.75 (&, lrabp,106D6Aethsxy-3fhyridih-83,4(67,1 Bofthedh QEBQH—;%T@%E(,F, 3 H,
MO, 3.4-2.9 (Jﬂsoéuin@in—%'-)zlit%inze cﬁjfgro}]i};dralﬂt)e'(lzlyﬁ (1'SP): 367.3 ( *

15 The title compound is obtained as a light yellow solid. This product is eluted first
during chromatography. 'H NMR (CDCls): § = 8.60-8.57 (m, 1 H), 7.68-7.63 (m, 1
H), 7.27-7.15 (m, 2 H), 6.71 (s, 1 H), 6.60 (s, 1 H), 3.85-3.84 (m, 7 H, 2 MeO), 3.8-
3.0 (m, 7 H), 2.8-2.6 (m, 1 H), 2.45-2.39 (m, 1 H), 2-1.92 (m, 1 H). MS (ISP): 340.3
(M+HD™.

20 68.  7ac-9,10-Dimethoxy-3B-pyridin-1,3,4,6,7,11bB-hexahydro-2H-pyrido{2,1-
alisoquinolin-20t-ylamine chlorohydrate (1:2). '

The title compound was obtained as a light yellow solid. This product is eluted

second during chromatography. 'H NMR (CDCls): & = 8.63-8.61 {m, 1 H), 7.68-7.62

(m, 1 H), 7.26-7.16 (m, 2 H), 6.75 (s, 1 H), 6.60 (s, 1 H), 3.87-3.80 (m, 7 H), 3.5-25
25 (m, 11 H). MS (ISP): 340.3 (M+H)".

The following compounds are prepared in analogy to the procedure used for the
preparation of rac-9,10-dimethoxy-3f-(3,4-dimethyl-phenyl)-1,3,4,6,7,1 1bB-hexahydro-
2H-pyrido[2,1-alisoquinolin-2-one described above in Examples 63 and 64:

30 rac-9,10-dimethoxy-35-(3-methoxy-phenyl)-1,3,4,6,7,11b B—hexaltydro—ZH-
pyrido[2,1-a]isoquinolin-2-one obtained as a light yellow solid. "H NMR (CDCls): § =




Exanpl es 65 - 68 30 The foll owi ng conpounds are prepared in analogy to
Exanpl es 63 and 64: 16 June 2006 WO 03/ 055881 PCT/ EP02/ 14685une3®065.

rac-9, 10- Di net hoxy- 3[ 3- ( 3- net hoxy- phenyl )-1, 3,4,6,7,1 | b[ 3-hexahydr o- 2H
pyrido[ 2, WQ]0B8EEH nol i n- 2(i yl ami ne chlorohydrate (1:2). PBgrbbidLss
conpound was obtained as a light yellow solid. This product is eluted first
during chromat ography. 1H NI\/R (CDC13) S —375~29 7.24 (m 1 H), 6.84-6.74
(m 35H, 82 (m 10 H, 3 MeO +1 H),

70 g }% 94- 3.
3.60-2.36 (m 4?06 ?S—6m 5 03%51§§2((m 1I11'LI)3MR@4(2§9934%69:0311‘(WH))32 56 (rm, 8
- rac-9, 10- D m#)hdY/ISE 33683 (eLHFORy - phenyl ) -1, 3, 4,6, 7, 1 | b(3- hexahydr o- 2H
pyrido[ 2, 1-a]i soqui nol i n-2a-yl am ne chl orohydrate (1 2). The title conpound

bt d | t | | | i luted 10 d
Guri ng. ohr omat oorEphe aiiteR B 291 FLEG. £E$¥%Y%1§Q{—Pﬁi%§ggn79
(m 3 H, 6 ?Bsqcﬂlm@lld-l)—mﬁ obiges] ashnl'ri)rang% s8Bd. 3HBRMRA] Q)g 353n84 (M

Fac s, 10.8 %%?9-’736?&%1 iyrrieds fhey ﬁ"iﬁ(%ﬁ 18] %%@01 ymspwaé[@, 85,2

a] i soqui nol i M %ﬁ@ &nohﬁd,r?a@(wgﬁ (2) 7 H)SMB@SR)t 83%3 @awpound i s
obtained as a Iight_ yell ow solid. This product is eluted first “during
chromat ography. 1H NWVR (CDC13): S = 8.60-8.57 (m 1 H, 7.68-7.63 (m 1
H, 7.27-7.15 (m 2 H, 6.71 (s, 1 H, 6.60 (s, 1 H, 3.85-3.84 (m 7 H 2
MO, 3.8- 3.0 (m 7 H), 2.8-2.6 (m 1 H, 2.45-2.39 (m 1 H), 2-1.92 (m 1

H. M (1SP): 340.3 (MrH)+. 20 68.
rac-9, 10- Di net hoxy-3[ 3-pyridin-1,3, 4, %Xmﬂiﬁﬁ%ﬂiexahydro 2H pyrido[ 2, 1-

a] i soqui nol i n-2a-yl ami ne chl orohydrate (1:2). The title compound was

‘obt ai ned as a | i i follewimpwosgidugids Wi Qelust ﬂa§o & cond during
<chromatography- "H NMR (CDS?% S = 86%52158 61 T a?t E‘Qﬂnp%g 7.62 (m 1

9 200 eh el o 80 (21 3 115 2 B0 T,

pyrido[2,1-a 1soqu1nohn 75-y1)-phenol, MS (ISP) 411.5 (M+H)™.

70. mc—3,6-Buty1—9,10-dimeth_oxy—6—methyl— 1,3,4,6,7,1 lbﬁ-hexahydro—ZH—pyrido [2,1-
aisoquinolin-2-ylamine, MS (ISP) 333.4 (M+H)".

71. rac—3ﬁ-Butyl—7ﬁ—(4—chloro-phenyl)—9,10—dimethoxy-l,3,4,6,7,l1bﬁ~hexahydro—2H-
15 pyrido[2,1-a}isoquinolin-2c+ylamine, MS (ISP) 429.6 (M+H)™.

72. rac—3ﬁ-ButyI-7ac—(4~chloro-pheny1)-9,10—dimethoxy—1,3,4,6,7,1lbﬁ’—hexahyd.ro—zH—
pyrido[2,1-a}isoquinolin-2 o-ylamine, MS (ISP) 429.6 (M+H)".

{ 73.  rac-3[-Butyl-7-(3,4-dimethoxy-phenyl)-9, 10-dimethoxy-1,3,4,6,7,11b5-
hexahydro-2H-pyrido[2,1-alisoquinolin-2 c-ylamine, MS (ISP} 455.6 (M+H)".

20 74, rac—3ﬁ—Buty1—9,10—dimeﬂloxy—YJ—dimethyl-1,‘3,4,6,7,11bﬁ—hexahydro—2H-
pyrido[2,1-alisoquinolin-2+ylamine, MS (ISP) 347.5 (M+H)*.

75. mc—3ﬂ-ButyI-9,10—dimeth0xy—7,7—dimethyl—1,3,4,6,7,1lbﬁ—hexahydro-.’ZH-
pyrido[2,1-alisoquinolin-2f-ylamine, MS (ISP) 347.5 (M+H)*.

76.  rac-7-Butyl-11,12-dimethoxy-2,3,4,4a/3,6,7,8,9,920;13b f-decahydro-1H-
25 pyrido{1,2-f]phenanthridin-8 f~ylamine, MS (ISP) 373.5 (M+H)*.

77.  rac-7[-Butyl-11,12-dimethoxy-2,3,4,42/36,7,8,9,9a013b S-decahydro-1H-
pyrido[1,2-f]phenanthridin-8a~ylamine, MS (ISP) 373.5 (M+H)*.




The foll ow ng conmpounds are prepared in anal ogy to the procedure used for
the preparation of 16 June 2006

rac-9, 10- dmet hoxy- 3[ 3- (3, 4-di net hyl - phenyl ) -1, 3, 4, 6, 7, 11b( 3- hexahydr o-

2H- pyri doy@.0desgsssoqui nol i n- 2-one descri bed above in Exanplg @zzugggd 64: 30
rac-9, 10- dnet hoxy- 3( 3- ( 3- net hoxy- phenyl ) -1, 3,4, 6, 7, 11b( 3- hexaﬁ ro-2H
pyrido[ 2, 1-a]i soqui nolin-2-one obtained as3a i ght yell ow soli d "H NWVR
(CDC13): 8 = 16 June 2006 WD 03/055881 PCT/ EP02/ 14685 -36 7.43-6.56 (m 5
H), 3.95-3. 78. ( macBL-BityB7 ddB4+dithethaxypehyD-40- dimettod) Gaﬁleary?— 6 (m 8

:_2). (g/shfal(gﬁg/dro%ﬁéfgj\%@ﬂ?gﬁ%}%—g gﬁl nt)%hf?ﬁ%?%%ﬂjéﬁ%bdt gl:aﬁ%e %}éﬂibé :

solid. 1H NWR (OBt :-s—838835(m | H) 7.72-7.67 (m 1H)
©7.07-6.96 (m 2 H), 6.68 (s, | H, 6.62 (s,1 H, 3.93-3.75 (m 8 H 2 MO

+ 2 H), 3.6563. 6Q:.68 BdyH1 lﬁdﬂﬂetﬁoéﬁliﬁr}ne ffbi@@ﬁé PEb: Qa%%gl ga%yfigg 1H-

ExarrplesGQ-SlTefd% g{ nds were ed Th
" Exanpl e 1° 10 e@yrido phenan hridin 8 f-ylamine, MS (ISP 387.4 (M+H)™ .

rac-4-(2)6-Am no- 3ff-butyl -9, 10-di net hoxy-1, 3,4, 6, 7,11 b&exahydr o- 2H

| do[ 2, 1- b110t Dineth 0.
pyridol2 1- ;BPlseﬂg fokbitacthoryyd o- aaﬁ,mqswsl(m@@exﬂyar&zﬁvgﬁ}aa 2,18

hexahydr o- 2H py A G8THq ngfryﬂﬁﬁ’ﬂl'?‘h&q qglﬁ)?iﬁ a?nql\ﬁjéﬂi M5 (I SP) 333.4 (M+H) +.
71.
rac- 3f 3- But il - 7fr@G-QAOdhhmﬂmxp¥ﬁe:nphanyﬁl;B%dl7nﬁlb dsb-AE6pyfidb 101 6- hexahydr

0-2H 15 pyrido ogui - 2@- 1.Q€, Jd SP) 4296 (MHH) +. 72.
rac- 3l - Butyl - E?‘ﬁ%ﬁ&grﬁlog‘gﬁg %’%gl%élglr?r?g?%@{fl 3,4,6, 7,11 bf 3- hexahydr o-
{2H pyri do[ 2, 1 a] i soqui nol i n- 2a ylam ne, M5 (ISP) 429.6 (MtH) +. 73.

“rac- 3f 3-But yl - 7f 3- (3, 4- di met hoxy- phenyl ) -9, 10- di et hoxy- 1, 3, 4, 6, 7, 1l bf 3-
hexahydr o- 2H pyri do[ 2, 1- a] i soqui nol i n- 2a-yl am ne, I\/IS (I SP) 455.6 ( MtH) +.

20 74. rac- 3f 3- B0y ke (FBEHRNA B Tor SABHY! 4,6,7,1

| bf 3- hexahydr o- 2H pyri do[ 2, 1@2] i'soqui I’l(‘?rl n- Zapyl am ne M5 (I SP) 347.5

(M+H) +. 75. racﬁ%lﬁ 10drrethoxy77d|rrethyl 1,3,4,6,7,1
| bf 3- hexahydr o- 0 gcompoun are prepared in analogy to the procedure used for the

preparation of rac-3B-butyl-9,10-dimethoxy-1,3,4,6,7,11b§-hexahydro-pyrido[2,1-
a]isoquinolin-2-one oxime described above in Example 1:

15 rac-3a-Butyl-9,10-dimethoxy-7 o+ (4-methoxy-phenyl)-1,3,4,6,7,11b a~hexahydro-
pyrido[2,1-alisoquinolin-2-one oxime, MS (ISP) 439.5 (M+H)".

rac-7 f-Butyl-11,12-dimethoxy-2,3,4,4a3,6,7,8,9,9acx, 13b/3-decahydro-1H-pyrido|[1,2-
f]phenanthridin-8-one oxime, MS (ISP) 439.5 (M+H)".

mc—3-Buty1—7—(3,4—dimethoxy—pheny1)-9,10-dimethoxy—6—methyl—l,3,4,6,7,11b—he}:ahydro
20  -pyrido[2,1-a]isoquinolin-2-one oxime, MS (ISP) 483.5 (M+H)".

Ketone derivatives (compounds of formula II)

The following compounds are prepared in analogy to the procedure used for the
preparation of rac-3B-butyl-9,10-dimethoxy-1,3,4,6,7,11bB-hexahydro-pyrido[2,1-
alisoquinolin-2-one described above in Example 1:

25 rac-3f-Butyl-7f-(4-hydroxy-phenyl)-9,10-dimethoxy-1,3,4,6,7,1 1b F-hexahydro-
pyrido{2,1-a}isoquinolin-2-one, MS (ISP) 410.5 (M+H)™.

rac-3 3-Butyl-9,10-dimethoxy-6-methyl-1,3,4,6,7,11b5- hexahydro—pyndo[z 1-
aisoquinolin-2-one, MS (ISP) 332.5 (M+H)™.




(

P

pyrido[ 2, 1-a]isoquinolin-2fi-ylamne, M5 (I1SP) 347.5 (M+H) +. 76.

rac-7, 6-Butyl -11, 12-di net hoxy- 2, 3, 4, 4a, 6, 6, 7, 8, 9, 9ac~13b, d6dwt=ad®pllr o- | H 25
pyrido[ 1, 2-f] phenanthridin-8[5-ylam ne, M5 (I1SP) 373.5 (MtH) +. 77.

rac- 7f 3- BW@P3/a563812- di net hoxy- 2, 3,4, 4alj,6,7, 8,9, 9aal 3b/ 3151@@@%2@{ sl H
pyrido[ 1, 2-f] phenant hri di n- Sa-yl am ne, M5 (I1SP) 373.5 (MtH) +. june 2006
WD 031055881 PCT/ EP02/ 14685 -37 78. -38- :
rac- 3f 3- Butyl - 7a- %3, 4- dj met hoxy- phenyl) -9, 10- di et hoxy- 6a- net hyl -
1,3,4,6,7, | BIcHE élﬁg}c'r’nf%t‘lz@l@m: VP91 elirmethuicrdBjdrs, 21 18 Aty (1 SP)
411.5 ( MrH) pyriddl2,1-alisoquinolin-2- .

Cac. 7t 3 ULyl 116,9[12- o o2 gne M5 (15P) 4385 (MAEDY. ¢ 7 g 9 9a, 13b- decahydr

o-1H 5 pyrido| - nthridin-8f-ylamne, M5 (ISP) 387.4 (MtH) +. 80.
rac- 9, 10- Di n@%“ﬁé’%éygi“%@%&m%ﬂ@wmeﬂym-Sr,bhdh:eethmmmm,mﬁm@@y&m_

a] i soqui nol ipyr2<h}[§ZJ1~@]ﬁ§oqﬁnoﬁﬁ>2(-d)ﬂil\d§ggp§54g4l§§kﬂ{)[m%ﬁ1.
rac-9, 10- D net hoxy- 3a- phenyl -1, 3,4, 6, 7, 1 | ba- hexahydr o- 2H pyri do[ 2, 1-

a] i soqui ngl i p-.2f3 amn I 339.4 (MrH) +. 10 Oxi me derivatives -
(corrpoundgofﬂzf ?ﬁr’ﬁ?{éd ?{I? ﬁﬁxgh@g& 173%)%616 PhRwE)- 28 oT.& b dexilydanal ogy to
t he procedur@yrideéd lfajsoquiscliplepas MJI @GHP)424.5 (M+H¥]+. |

rac- 3(3-butyl -9, 10-di net hoxy- 1, 3, 4, 6, 7, 11b( 3- hexahydr o- pyri do[ 2, 1-

a] i soqui nol ipz2 0¥ it FEy; i bed ;above . e 1: 15 _

rac- 3a- But yl - 6 10- d'_%’tlﬁ?ilg%§ 4? %ﬁl‘ﬁb@%ﬁﬁ%ﬁg@@?&e&wdwmda[%xahydr o-
pyri dof 2, 1- éa]}sgwaph@ﬁ-wezm G465 (MBH)T.SP) 439.5 (MrH)+, rac-7 f

-Butyl - 11, 12-di net hoxy- 2, 3, 4, 4afi, 6,7, 8,9, 9acz 13bf 3-decahydro-|I H pyrido |

1, 2- f] phenant-hrggin: 810 | I . +. .
rac-3- Bu%oyl @7 3,%&' i Eﬁﬁ?gb’ﬁglﬁzﬁ?ﬁ%’%@ﬁéﬁ? %8%2‘%%{)9%@9[1@;3, 4,6,7, 11b-
hexahydr 8 2 Eh%w%&ﬁﬁ}' :Oéiﬁlglg(ﬂﬁ SV2R-(MAdAE. oxi ne, MB (I SP) 483.5 (MtH)+. -
Ket one derivatives (conpounds of fornmula IIl) The foll ow ng conpounds are

prepared in r@qaﬁmﬁm—(mdﬂﬁaﬁ@ﬁppﬁeﬂﬁﬁﬂ,16%&ﬂﬂsxy-aa-memy1-1,3,4,6,7,11bﬁ-
hexahydro-pyrido[2,1-a}isoquinolin-2-one, MS (ISP) 467.5 (M+H)".

rac-7-Butyl-1 1,12-dimethoxy-13b-methyl-2,3,4,428,6,7,8,9,9a,1 3b-decahydro-1H-
pyrido[1,2-f]phenanthridin-8-one, MS (ISP) 386.5 (M+H)*.

15

Synthesis of dihydroisoquinolines (compounds of formula I'V)

In analogy to N.Sotomayor, E.Dominguez and E.Lete; Tetrahedron;51;12721 (1995).
mc~6,7—Dimeﬂ10xy~4,4—dimethyl—3,‘4—dih‘}fdro~isoquinoline

- A solution of 1.0g of 1,2,3,4-tetrahydro—6,7-dimethoxy—4,4;—dimethyl~isoquinoline in 100
20 ml of ethanol is treated with 2.3 g of iodine and 0.49 g of sodinm acetate and heated under
reflux for 1 hour. The reaction mixture is cooled down and 30 ml of a 10% sodium
thiosulphate-solution is added. The mixture is then diluted with water and extracted with
dichloromethane (2 x 100 ml). The combined organic extracts are washed with brine,
dried over sodium sulfate and concentrated i vacuo. The foamy residue is purified by
25  chromatography (SiO;, dichloromethane-l% ammonia in methanol, 0-12%} to give the
title compound as a yellowish oil (0.72 g), MS (ISP) 220 4 (M+H)™.

mc—4—(4~C]rﬂoro-pheny1)—6,7-dimethoxy~3,4-dﬂlydro-isoqumoline, MS (ISP) 3023
(M+H)™.

mc—4—(3,4-Dimethoxy—phenyl)-6,7-dimethoxy—3,4-dihydro-isoquinoline, MS (ISP) 328.4
30 (M+H)". | :




preparation of 3

rac- 3[ 3- butyl -9, 10- di net hoxy- 1, 3, 4, 6, 7, 11b( 3- hexahydr o- pyritdung 2006 -

a] i soqui nol i n-2-one descri bed above in Exanple 1. 25

r ac- 3f 3- Batqy#3/0864s1- ( 4- hydr oxy- phenyl ) -9, 10- di net hoxxy-1, 3, 1h, 8- hexah
ydro- pyrido[ 2, 1-a]isoquinolin-2-one, M5 (ISP) 410.5 (Nhkfiﬁﬁ?éééﬁg°
f3-Butyl -9, 10-di met hoxy-6-nethyl -1, 3,4, 6, 734l b f-hexahydro-pyrido[2, 1-

a] i soqui nol i n-2-one, MS (1SP) 332.5 (MtH)+. 16 June 2006 WO 03/ 055881

PCT/ EP02/ 14685-0.38imathosy3- Bltngthoryrdhenyl)-3 4-dihydro-isoquinoline, MS (ISP) 2984
(4-chloro-p yh@ﬁg;lo-dinethoxy-l,3,4,6,7,1|be-hexahydro- '
pyrido[ 2, 1-a)i soquinolin-2-one, M5 (ISP) 438.5 (MtH) +.

rac-3,1 3-Butyl -7, -(§,4- inethox¥-phenyl)-9,10-dinethoxy-1,3,4,6,7,1lb/j
"hexahydr o- ﬁéﬁtlfﬁ') A-Wimpthegrpheme ]‘ﬁﬁﬂdlmomq-hﬁﬂ)ylé%ﬁyw%qmn&ne, MS
rac- 3, 6- But YIISH), 340.3dMwEeITOXy- 7/ 3- (4- met hoxy- phenyl )-1,3,4,6,7, 1

| b, 6- hexahydro- pyrido[2,1-a]isoquinolin-2-one, M5 (ISP) 424.5 (MtH)t.
‘rac-3/i-Butyl -9,.10-diJret h -7, (-dinmethyl-1,3,4,6, 7,1

| b, 8- hexahydl F’S-gﬁ%%%ﬂ?%iw%@id&%ﬁaﬁDbhexﬂéydmsphersayhrmaﬁe, BV (ISP 250 4
rac- 7- But yl {M+HY- di net hoxy- 1, 2, 3, 4, 4a, 6, 7, 9, 9a, 13b- decahydro-pyrido [ 1,2

10 f]phenant hridi n-8-one, M5 (ISP) 372.5 (M+H)+.

rac-3/i-Butyl -7a- (3, 4-di met hox) r-phenyl)-9, 10-di net hoxy-6a-nmet hyl -1, 3,4,6,7

,1 I'b fl- hexahydro-pyrido[2, 1-a]isoquinolin-2-one, M5 (ISP) 467.5 (MtH) +.

rac-7/j-B utyl-11, 12-di net hoxy- | 3b-nethyl -2, 3, 4, 4a4, 6,

7,8,9,9a, 13b-decahydro-1 H pyrido[1, 2-f] phenanthridin-8-one, M (|SP)
386.5 (M+H) +. 15 Synt hesi s of di hydr Eksoples & 8hes (conpounds of fornula
(1V) In analogy to N Sotomayor, E. Donminguez and E.Lete; Tetrahedron;51;12721

(1995). rac- 6, TnbX fmtw éhafieifbiie! Adingy 45l YL Hed® orbm ' Al Crresponding

1, 2, 3, 4-Pet FRARVGPBIEeoRss i arriesy-te Examipheet-hy| - i soqui noline in 100 20 i of

ethanol is treated with 2.3 g of iodine and 0.49 g of sodiumacetate and
heat ed undeg2. 9,10-Dimethoxy-3 c-phenyl-1,3,4,6,7,11bo+hexahydro-2H-pyrido]2,1-

alisoquinolin-2cxyl amine, MS (ISP) 339.3 (M+H)".

83.  9,10-Dimethoxy-30-phenyl-1,3,4,6,7,11ba-hexahydro-2H-pyrido[2,1-
ajisoquinolin-2/-yl amine, MS (ISP) 339.3 (M+H)*.

15 84. 9,10—Dimethoxy—3ﬂ—phenyl—1,3,4,6,7,1lbﬁ-hexahydro-ZH—pyrido [2,1-a)isoquinolin-
2p-yl amine, MS (ISP) 339.3 (M+H)". '

85.  9,10-Dimethoxy-3f-phenyl-1,3,4,6,7,1 ibf-hexahydro-2H-pyrido[2,1-a] isoquinolin-
2¢+yl amine, MS (ISP) 339.3 (M-+H)". |

A

20 Ketone derivatives (compounds of formula I1T)

(-/trans)—9,10-D:i1nethoxy~3-pheny1—1,3,4,6,7,11b~hexahydro—pyrido [2,1-a]isoquinolin-2- |
one [ap™ = -46.3 (¢ 0.28, CHCl;, A = 436 nm) and (+/trans)-9,10—Dimeﬂ10xy~3-phenyl—
1,3,4,6,7,11b-hexahydro-pyrido(2,1-aisoquinolin-2-one ([a]p® = +44.8 {c0.28, CHCL, A4
= 436 nm) were obtained by chiral separation of the corresponding racemic mixture rac-

25 9,10—Dimethoxy—3-pheny1—1,3,4,6,7,1lb—hexahydro—pyrido[2,1-a]isoquinolin~2—one using
Chiracel OD (20 um, 25 cm x 5 cm), eluting with Heptan/ EtOH/ DEA (80/20/0.01 at 80
mi/min). ) :




reflux for 1 hour. The reaction mxture is cooled down and 30 ml of a 10%
sodi um thi osul phate-solution is added. The mixture is thdfJend390ed with
wat er and extracted with dichloronmethane (2 x 100 m ). The conbi ned

organi c e axe®ssre washed with brine, dried over sodi umpgpkbstgeand
concentrated in vacuo. The foanmy residue is purified by 25 chronat ography
(Si @2, dichl oronet hane-1% ammoni a i n et harf®- 0-12% to give the title
conpound as a yellowish oil (0.72 g), M5 (I1SP) 220.4 (M&H)+. =7 e 0 7 oy
‘rac-4- (4- Chl or o- phenyl ) - 6, 7- di met hoxy- 3E2emapleyddr o- i soqui nol i ne, Ms (ISP)
302.3 (I\/H—i)DErﬁ.qsé ok " ‘-
rac-4- (3, 4- (R okpindériydt)l-%1 07 dithebboX ¥ .43 | | soqui nal i.ne, M
(1'SP) 328.4 13Qq0LM: t'G'n}r%)@ %&125012006 03/ %éé@lﬂé%?ﬁﬁogﬁf 8@@9

fac-6, 7- Di me _@%-4- 3-46;’?% -prﬁé”f?%?-’%{n&dd (65)-8 SptylrhidrexydEhg1-§R)-
- 298. 4 ( MrH) $¥metnoxy-1,3,4,6,7,11b-hexahydro-pyrido[2, 1-alisoaninolin-2- i
D o Lalisoquinolin-2-ope i dr §P88%ui ol

rac- 4a- ( 354- Bxapmiihexy- phenyl ) - 6, 7- di met hoxy- 3a- net hyl - 3,
ine, M5 (ISP) 342.3 (MtH)t. 5 rac-8, 9- D et hoxy- 10b- net hyl -1, 2, 3, 4, 4a,

10b- hexahydr o- anthridine, M5 (1SP) 250.4 (M+tH)t. Exanples 82 - 85 The
fol | owi ng en@ﬁ?? %S{}V ‘GMYégdﬁr li t}io&pl—lti.gmmhs_}ﬁ@ﬂﬁﬁ@_ggﬂggg 110
y- ?

enant i opur e #Bbquaslihi2-gadl ogy to Exanple 1. 82. 9, 10-Di n€t ho
a-phenyl-1,3,4,6,7, | |Ib a-hexahydro-2H pyrido [2,1- a]isoquinolin-2a-yl

ine, M5 (I,8P), 339. MiH) +. 83. 9, 10- Di net hoxy-3 a-phenyl-1,3,4,6, 7, |
b g-ehexah§/c§§o2 @@9&?‘&00&}4- ga]('ﬁ?;éé.’cﬂphmntﬁm%émﬁw%ig&mﬁomﬂ@ﬁgﬂs

_ + X . ]

I( E/y |3_>D hex ;JSW ggﬁﬁ%ﬁgﬁ EO%fg‘?iguﬁgﬂwT%,iz ,‘%Hc%t%.lmRﬁ ér,e:trﬁged(rp%lj’)syg{glgqtg,

((MrH t_ 85, 9, 70-Di nethoxy- 3711 Phefly| Brimnel 6157, teated  with 137 ¢ of (2-
| b, 6- hexahy aFS¥IRpbYrinTthyl@ninoajuns deriil neHi HeatcBuNder 3B fo B 1L SP), 339, ¢

(MH) . time another 0.7 g of (2-acetylhexyl)trimethylammoniam jodid was added and the

reaction mixture was stirred under reflux for another 20 houss. The reaction mixture is

cooled down and treated with a solution of 0.76 g of potassium hydroxide in 70 ml of

15 water. The ethanol is evaporated and the aq. solution is extracted three times with 15 ml of

dichloromethane.

The combined organic extracts are dried over anhydrous sodium sulfate and evaporated
The residue is purified by chromatography (silica gel, hexane/ ethyl acetate 0-100%) to giVe:
1.95 g of (68)-3—Butyl-3—hydroxy~6-tert—butyldimethoxysﬂoxymethyI-Q,10—dimethoxy—

20 1,3,4,6,7,11b~hexahydro—pyrido[2,1-a]isoquinolin~2—one as a mixture of diasteomers, MS
(ISP) 462.5 (M+H)".

(i) To a solution of 0.40 g of (68)—3—Buty1—3—hydroxy—ci—fert—butyldimethoxy—
siloxymethyl-9,10-dimethoxy-1,3,4,6,7,1 lb-hexahydro—pyrido[2,1-a]isoquinolin-2-one in
- 13 ml of THF at 0°C was slowly added a solution of 1.78 ml of tetrabutylammonium
25 fluoride (IM in THF). The reaction mixture was stirred for 2 hours keeping the
temperature between 0-5°C. The reaction mixture was poured into ice cooled T‘Vat; (49
ml) and then extracted two times with 30 ml of ethyl acetate. The organic extracts were
dried over anhydrous sodium sulfate and concentrated in vacuo. The residue was then
pur_iﬁed by chromatography (silica gel, hexane/ethyl acetate 0-70%) to give 0.30 g of (65)-
30 3~Butyl~6-hydro:qm1ethy1—9,10-dimeﬂ10xy—1,3,4,6,7,11b-hexahydr0-pyﬂdo[2,1- )
alisoquinolin-2-one, MS (ISP) 348.3 (M-+H)*. |




20 Ketone derivatives (conpounds of formula I11)

(-/trans)-9, 10- Di met hoxy- 3- phenyl -1, 3, 4, 6, 7, 1| b- hexahydr o-1fyvneR§06
[2,]1-a]isoquinolin-2- one [a]D20 = -46.3 (c 0.28, CHC13, A = 436 nn) and
(+/ trans)w@,030s5881met hoxy- 3- phenyl - ' Lcas
1,3,4,6, 7,11 b-hexahydro-pyrido[ 2, 1-a] i soqui nol i n- 2- one (NIII’)'('?T@széﬁ.6883 (c

0.28, CHC13, A = 436 nm were obtained byllchiral separation of the
correspondi ng racem c m xture rac 25

9, 10- Di net hoxy- 3- phenyl -1, 3, 4, 6, 7, | | Bxampleh87ir ®2pyri do[ 2, 1- a] i soqui nol i n- 2-
one using Chiracel OD (20 m 25 cmx 5 cm, eluting with Heptan/ EtOH DEA

(80/20/0.01 at §hQe folldwth LompOurddieer PR

Exanpl e 86 (6S)-(2-Am no-3-buty , .3, 4, 0,
" | b- hexahydr Qz2H [ 2, 1- i sogqui_nglin-6-yl)-nethanol was obtained from
(6S) - 3- But y%- 6- %'&g@MHﬁ@J@?ngalo-dlme Oxy-lﬁ),‘l,ﬁ,?,llbﬁ—hexahydro-ZH—

7

2/ 14685 -40

di met hoxy- 1, 3, 4p@ride[2] balexahyiinoz-pyrphdadlhyidrsdhl SRR Ul ST)-431 ¢ iipy:anal ogy
"to 5 Exanple 1pﬁ1;( 68)-:;-1 Igﬁhflyl - 6- hyg]?(?ﬂnet gelrQ 10- (%H@X%-l%quﬂq%7 I 7

| b- hexah)éidr g§_
ne

(S)-6, 7-

ey SA R AR IR Pet g 1 S hesydio S ¢ 9

di hydr oi soqui nopymdo[@)-aliaqaigebini7f-}p-phemol hgdrothiveidycins, (19R) 41 ek Bhyadyon
|0 1996, 7, 443) in 8.5 nm of methanol is treated with 1.37 g of

2- tyl hexyl )trdar AR i.odi ) d i for .4
hour o Caf t o858 dacld AR B AT B B S S AR Ay um
i odi d was addeda]muﬂw@n-%@amln@hywaﬂw@e,M?a(lgl?) B MnHRE. reflux for

anot her 20 hours. The reaction mxture is cooled down and treated with a

( sol ution of 9@). 7@c@@3uﬁpt’ﬁ5(§1&ilﬂfb)ﬁ}¥eﬂm—QSOLM%%};}%% 4,35157 hié@%\%{?‘ﬁ% o %anol |

Asymetry,

i s evaporated and, ag, solution is extracted t
di chl or dftet hanePYT’IEiPZS’&%P%@HOQ'&%IWtWQ&@%@a M5 (B ) 286 (WhiyHr ous

of

sodi um sul fate and evaporated. The residue is purified by chromatography
(silica gel91.hexarsd Biryll ord¢ ehitre-pBedAPW10t An@theRy-1,3,4,6,7,11bS-hexahydro-2H-

15

20

25

92.

93.

94.

95.

96.

97.

98.

pyrido{2,1-a]isoquinolin-2 ¢+ylamine hydrochloride, MS (ISP) 429.6 (M+H)".

rac-3f-Butyl-7-(3,4-dimethoxy-phenyl)-9, 10-dimethoxy-1,3,4,6,7,11bf-
hexahydro-2H-pyrido[2,1-a]isoquinolin-2¢+ylamine hydrochloride, MS$ (ISP) 455.6
(M+H)*.

rac-3 c-Butyl-7 (3 ,4-dimethoxy-phenyl)-9,10-dimethoxy-1,3,4,6,7,11b 5
hexahydro-2H-pyrid o{2,1-alisoquinolin-2/-ylamine hydrochloride, MS (ISP) 455.6
(M+H)™.

rac-3f-Butyl-7 5-(3,4-dimethoxy-phenyl)-9,10-dimethoxy-1,3,4,6,7,11b 5-
hexahydro-2H-pyrido[2,1-a]isoquinolin-2-ylamine hydrochloride, MS (ISP) 455.6
(M+H)™.

rac-3 -Butyl-7 - (3,4-dimethoxy-phenyl)-9,1 0-dimethoxy-1,3,4,6,7,11b /-
hexahydro-2H-pyrido[2,1-alisoquinolin-2oylamine hydrochloride, MS (ISP) 455.6
(M+H)".

mc—3ﬁ-But)fl-9,10-‘d'1mdh0xy—7ﬂ—(4—methoxy—phenyl)-1,3,4,6,7,11bﬁ—hexahyd.to—
2H-pyrido[2,1-a]isoquinolin-2 a~ylamine hydrochloride, MS (ISP) 425.5 (M-+H)™.

rac-3f-Butyl-9,10-dimethoxy-7 5-(4-methoxy-phenyl)-1,3,4,6,7,11b S-hexahydro-
2H-pyrido[2,1-a}isoquinolin-2 S-ylamine hydrochloride, MS (ISP) 425.5 (M+H)™.

rac-3f-Butyl-9,10-dimethoxy-7,7-dimethyl-1,3,4,6,7,11b B-hexahydro-2H-
pyrido[2,1-ajisoq uinolin-20rylamine hydrochloride, MS (ISP) 347.5 (M+H)*.




1.95 g of

(6S) - 3-But yl - 3- hydr oxy- 6-tert-butyl di met hoxysi | oxynet hyl - 96dmeR0iet hoxy 20
1,3,4,6,7,11b-hexahydro-pyrido[ 2, 1-a]isoqui nolin-2-one as a m xture of

di ast eomems oBs8si1 SP) 462.5 (MrH)+. (ii) To a solution of p8pffh,4,8E
(6S) - 3-But yl - 3- hydr oxy- 6-t ent - but yl di met hoxy-

si | oxymet hyl -9, 10-di met hoxy-1, 3, 4,6, 7,11 b- -Héxahydr o- pyri do[ 2, 1- a] i soqui nol i
n-2-one in 13 mM of THE at OC was sIovay added a solution of 1.78 nm of
t et r abut yl anfdni tan3Z5B iyl i0ddin(ethbsiyry, Tﬁalethmhe,armzuuwll@m oeoMas

t d f 2 h t t
i Xt ure was pou?@"’*}f”é?gp% ROt RRER RS M k) 45 BEE o

times with 30 m Ofﬂ?% l acetate. The organic extracts were dried over
¢

anhydr ous so#f%uni*ed] -Ahd 2 bmethory 2 44/56, 7898 o, THeS- deahgive- 18RS t hen

pur i) f ig egf b%/G(é)thLb;jgid@gI BRhdnaitiriEn 8Pt ylatfX B)SL hBHAFR R85 595 Qa1 91 Ve

3-Butyl - 6-h th 11b- hexahyd do[ 2,1
a1 1 Soqui ndl | 12 EE RS CH 5B SahaR pevh A 665 M 2006 ewbyaar DE5661

PCT/ EPO2/ 14685 d&kB Sthrid102 £ ar ed
in anal ogy to Ex%#pl e ?:g]p&g? i oHfién Mmaﬁgﬂm@fg%@%yﬁ?gﬁ\@ﬁf

4-(2, 6- 0 .1 I'b,6-h hyd 2H
F)??I doEZ 1- Q{stoqéjlé‘éo %”3?%‘ CB ‘rﬁ;’é?é?:ﬁﬂg ‘E‘H@th%“?'?‘sw}eﬁ(}’ili r50( MH) t .
2788, rac- 4. (2) GnbbAGIBE. hdsabydro H Pyrldoial Rgisoqticblih By hakhd. Oy,

hexanydr 0-2H  Dyis debZ41r (1&g nol I n-7/3-y1) - phenol hydrochi of) dec jEde
(ISP) 411.4 (MeH)+ bEatr slimag

(rac 3, 6-Butyl -9, 10- di net hoxy- 6-met hyl -1, 3, 4, 6, 7, 11 b, 6- hexahydr o- 2H pyri do[ 2

, 1- a]|sé‘31w nol i n- 2-yl am ne hydr ochl oride, NS (ISP) 333.4 (M+H)+. 90.

rac 3#-Butyl -7/ 3-(4-chl oro-phenyl ) -9, 10-di net hoxy-1,3,4,6,7,1 :
| b, 6- hexahydro-2H 10 pyrido[ 2, 1-a]i soqui noli n-2a-yl am ne hydrochl oride, M5
(ISP) 429.6 (M+rHt. 91.

rac- 3/ 3-Butyl - 7a- (4- chl or o- phenyl) 9, 10-di net hoxy-1,3,4,6,7,1

| b/ 3- hexahydr o- 2H pyri do] 2 1-a]isoqui nolin-2a-ylam ne hydr ochI oride, M
(1SP) 429.6 (MtH) +. 92.

-rac-3/ 3-Butyl -7/ 3--(3, 4-di net hoxy- phenyl ) -9, 10- di met hoxy-1, 3, 4, 6, 7, 1l b/ 3-

P

hexahydr o- 2H pyri do[ 2, 1- a] i soqui nol i n- 2a-yl am ne hydrochl oride, M5 (| SP)
455.6




15 (MrH) +. 93.
rac- 3aBut yl - 7, 6- ( 3, 4- di net hoxy- phenyl ) -9, 10- di et hoxy- 1, 3,18 Jéne2094 b/ 3-
hexahydr o- 2H pyrid o[ 2, 1-a] i soqui nol i n-2/3-yl ani ne hydrochl oride, M (ISP)

455. 6 ( NEP)B/03598L o
rac- 3/ 3- Butyl - 7/ 3- (3, 4- di met hoxy- phenyl ) - 9, 10- di met hoxy- 1. 3 A &Y% b/ 3 20
hexahydr o- 2H pyri do[ 2, 1- a] i soqui nol i n- 2/ 3:§$am ne hydrochl oride, M5 (I SP)
455.6 (M+H) +. 95. _ )
rac- 3/ 3- But yl - 7a- (3, 4- di ‘met hoxy- phen§rlfisaliBxagntes hoxy- 1, 3, 4, 6, 7, 11 b/ 3-
hexahydr o- 2H-pyri do[ 2, 1-a] i soqui nol i n-2a-yl am ne hydrochl oride, M (| SP)
455.6 ( MrH)Exangge 86,
rac- 3/ 3-Butyl -9, 10- di net hoxy- 7/ 3- (4- net hoxy- phenyl )-1, 3, 4, 6, 7, 11b, 6- hexahyd
" ro- 2H pyrido[ 2, i Lnol i n-2a-yl am nehydrochl oride, M5 (1SP) 425.5
(MHH) +. 97. r ac_%r}f %6@3?@@86?%@-“&%%ﬁ%ﬂqwmgrﬁdmm@nmaeﬁWﬁ&rédf’n 6,7,1
| b/ 3- hexahy doaverZienpymbagier2, 1- a] i soqui nol i n-2/ 3-yl am ne hydrochl ori de, M
" (I1SP) 425.5 (M+H)+.  98.
rac-3/3-Butyl -9, 10-di met hoxy-7, 7-di net hyl -1, 3,4, 6, 7,1 | b/ 3- hexahydro-2H 30
pyri do[ 2, l-ialilS@QE@nol i n-2a-yl am ne hydrochl ori de, 'V%e“a%@[ 347.5 (M+H) +.
- 16 June 2006 WO 03/055881 PCTI EP02/ 14685 -42 99. =
rac- 3, 6- But Wer2i:10- di et hoxy-7, 7-di net hyl -1, 3, 4,6, 7,1 | bj 6- hexahydr o- 2H
pyrido [2,1- i soqui_nolin-2/3-ylam ne hydrochl oride, M5 (ISP) 347.5
(MHH) +. 100.‘3%}'?6’111?gpéfﬂrwﬂa@)12-di met hoxy- 2, 3, 4, 4a) 6, G058 9,,_%?%11
© 13b) 6- decahtitrochbtallppiceli@bde 2-f1 phenant hridin-8fl yl am n% hy Fochl ori de,
Ms (1 SP) 3782 %M&g{) + 5 101. 23.5mg  43.5mg
(rac- 7/ 3- But yt< ¥ 194 et hoxy- 2, 3, 4, 4a) 6, 6, 7, 8, 9, 9aa13@,b@1cdecayhb§ﬁg-l H
pyrido [ 1, Pevidetedtamt hri di n-8a-yl amine hydrochl oride,, E/%;(I SIT . 73.5
(MtH) +. 102, ;: . L mg
rac- 3/ 3- But di a;s%aﬁ‘,:bllglﬁ?%tfhoxy- phenyl) -9, 10- di met hoxy2.8agret my_bmg
1, 3, 4, 6, 7, IMpag®stwax sthardteo- 2H- pyri do[ 2, 1-a] i soqui nol i nélzgxll am nE
hydr ochl or i(‘@meﬂ‘@iéﬂtﬁp) 411.5 (MrH) +. 10 16 June 2006~ "6 > mg
) 1200 mg  350.0 mg
- Film Coat:

Hydroxypropyl methyl cellulose
Polyethylene glycol 6000
Talc
Iron oxyde (yellow)
- Titan dioxide

3.5mg 7.0 mg
0.8 mg 1.6 mg
13 mg 2.6 mg
0.8 mg 1.6 mg
0.8 mg 1.6 mg

N . The active ingredient is sieved and mixed with microcristalline cellulose and the

{ m?xture is granulated with a solution of polyvinylpyrrolidon in water. The granulate is
mixed with sodium starch glycolate and magesinmstearate and compressed to vield kernels
of 120 or 350 mg respectively. The kernels are lacquered with an a

q. solution / suspension
10 Qf the above mentioned film coat. g




WO 03/ 055881 -43 Gal eni cal Exanpl es PCT/ EP02/ 14685 Exanple A Film coated -

tabl ets containing the follow ng ingredients can be manuf d8¢unee@% n a

conventional manner: Ingredients Kernel: Per tablet 200.0 ng Conmpound of

formul a (WOLG/B3%d M crocrystalline cellulose23.5 n43. 5 ne-@ebasRs

hydr ous60. 0 ng70. 0 ng Povi done K3012.5 ngl5, 0 ng Sodi um starch

gl ycol atel2.5 ngl7..0 ng Magnesi um stearat €I"5 ng4.5 ng (Kernel Wight)120.0

mg350. 0 ny Figky : 3.5 ng7.0 nmg Hydroxypropyl methyl cellul ose

Pol yet hyl ene gl ycol 60000.8 ngl.6 ng Talcl.3 ng2.6 ng Iron oxyde

(yellow) 0.8 ngl.6 ng Titan dioxide 0.8 ngl.6 ng 5 mixture is granul ated

with a sol ution GRPpdeyepRtabipgrhoiolldwing ingledierts cad BE n-ARMLALE ] 5 M xed
e and magesi unst earate and conpressedﬁto yield

wi th sodi um g¢arah
kernels of 120eor0%%%&ﬁ% respectively. The kernels are lacquered with an

aq. solution / suspension

Ingredients Per capsul
T capsule

Compound of formula (I) 250 mg

Lactose 150.0 .
RENen)

Maize starch 20.0 :

Ome

Tal i

c 5.0 mg

5 The components are sieved and mixed and filled into capsules of size 2.

Example C

Injection solutions can have the following composition:

Compound of formula (T) | 3.0 mg
Polyethylene Glycol 400 150.0 mb
Acetic Acid _ J q.s. ad pi‘{ 5 g
Water for injection solutions ad 1.0 ml

10 The active ingredient is dissolved in a mixture of Polyethylene Glycol 400 and water

for injection (part). The pH is adjusted to 5.0 by Acetic Acid. The volume is adjusted to 1.0
ml by addition of the residual amount of water. The solution is filtered, filled into vials

using an appropriate overage and sterilized.




10 of the above mentioned filmcoat. The active ingredient is sieved and
m xed with mcrocristalline cellulose and the 16 June 20086Wne80955881 - 44

Exanpl e B PCT/ EPO2/ 14685 Capsul es containing the follow ng ingredients can
be manuf aWOWBAESSBh a conventional manner: |ngredi ents Perpcgansih.gssonmpound
of formula (1) 25.0 ng Lactose 150.0 ng ~%ﬂ ze starch 20.0 ng Talc 5.0 ngy
5 The conponents are sieved and m xed and [led into capsul es of size 2.
Exanple C | njg;gﬁﬁ;]@@ sol utions can have the follow ng conposition: Conpound
of formula. (1) 3.0 ng Polyethylene dycol 400 150.0 ng Acetic Acid Q.s.
ad pH 5.0 Water_for _ injection solutions ad 1.0 ml 10 The active ingredient
'S di seol ved i n SPERFRH erstlernjaininglthnbllavngchg#ainand R beinu i @ired in 2
_injection (panyynticthemabhés adjusted to 5.0 by Acetic -Acid. The volune is
adjusted to 1.0 mM by addition of the residual amount of water. The

solution is &j r jlled into vials wusing an appropriate overage and
Csterilized. G Ehnlt W 05 055981

Compound of formula (I) 5.0 mg
Yellow wax 8.0 m;
Hydrogenated Soya bean oil 8.0 mg
Partially hydrogenated plant oils 34.0mg
Soya bean oil ' 110.0mg
Weight of capsule contents 165.0 m;
¢ Gelatin capsule
' Gelatin 75.0 mg
Glycerol 85 % | |  320mg
Karion 83 8.0 mg (dry matter)
Titan dioxide 0.4 mg
Iron oxide yellow 1.l1mg
5 The active ingredient is dissolved in a warm melting of the other ingredients and the

mixture is filled into soft gelatin capsules of appropriate size. The filled soft gelatin
capsules are treated according to the usual procedures.

Example E
{ 10 Sachets containing the following ingredients can be manufactured in a conventional

manner; '

Compound of formula_(I) 50.0 mg
Lactose, fine powder 1015.0 mg
Microcristalline cellulose (AVICEL PH 102) 1400.0 mg
Sodium carboxymethy! cellulose 14.0 mg
Polyvinylpyrrolidon X 30 _ 10.0 mg
Magnesiumstearate | 10.0mg
Flavoring additives 1.0mg

The active ingredient is mixed with lactose, microcristalline cellulose and sodium
carboxymethyl cellulose and granulated with a mixture of polyvinylpyrrolidon in water
15 The granulate is mixed with magnesiumstearate and the flavouring additives and filled into
sachets. ' |




PCT/ EPO2/ 14635 -45 Exanple D Soft gelatin capsules containing the follow ng
_ingredients can be manufactured in a conventional manner 16 WM& contents
5.0 nmg Compound of formula (1) Yell ow wax8.0 ng Hydrogenated Soya bean
0i18.0 ng Partially hydrogenated plant o0ils34.0 ng Soya bean o0il 110.0 ng
Wei ght of capsul e contentsl165.0 ng CGelatin capsule 75.0 ng Gelatin G ycerol
85 982.0 ng Karion 838.0 ng (dry nmatgeer-) Titan di oxi de0.4 ng |Iron oxide
yellowl.1 ng 5 The active ingredient is dissolved in a warmnelting of the
other ingredients and the mxture is filled into soft gelatin capsul es of
appropriate size. The filled soft gelatin capsules are treated according
to the usual procedures. Exanple E 10 Sachets containing the follow ng
i ngr edi ent Cldmmatymdedmatsic0l ed in a conventional manner: Conpound of
formula (1)50.0 ng Lactose, fine powder 104fifs "y M crocristalline cellul ose
(AVI CEL PH 102) 1400.0 ng Sodi um car boxynet hyT cel | ul osel4.0 ngy

1.  Compounds of formula (I)

0
RYR? R
wherein
R' is lower alkyl, axyl, heteroaryl or lower allyl substituted by cycloslkyl, by aryl or by
hetaroaryl;

RE R and R  are each independently hydrogen, halogen, hydroxy, lower alkyl, lower alkaxy
or Jower alkenyl, wherein lowar alky), lower alkoxy and lower alkenyl may optionally ba
subgtitnted by lower alkoxycarbonyl, aryl or heterocyclyl,

R® is hydropen, flnosine, lower alkyd, or aryl;
RS s hydrogen, lower alkyl or hydroxy-lowsr alkyl, or

RPand RS together with the carhon ptoms to which they arc attached form a ﬁv-: or six
membered saturated carbocyclic ring:

R? 15 hydrogen, finorine or lawer allkyl;
 and phermacentically aceeptable salts thereofi

with the exception of '
rac-3p-isobutyi-5,10-dirmethoxy-1,3,4,6,7,1 1bp-hershydro-3H-pyrido[2, I-aJisoquinolin-2p-
ylamine dihydrachloride,
rac-3f-isobutyl-5,10~dimethaxy-1,3,4,6,7, LbB~ yd:o—ZH—pyndn [2, Iwa]isoqumuhn-?.u-
ylamine dihydrochloride,

3-isobutyl9,10-dimethoxy-1.3.4,6,7,11b-hexahydre-2H-pyrida2,1-a}isoqninolin-2-ylamine,
rac-3B-methyl-9,10-dimsthoxy-1,9,4,6,7,11b8-hexahydro-2H-pyrido[2, 1 -a}isoquinalin-2}-




Pol yvi nyl pyrrolidon K 3010.0 ng Magnesi unstearatel0.0 ng Fl avoring

additivesl.0 ng The active ingredient is mixed with |actod@June 2006

m crocristalline cellul ose and sodi um carboxynet hyl cellul ose and

granul ated with a m xture of polyvinylpyrrolidon in water. 15 The granul ate

‘is mxed with magnesi unstearate and the flavouring additives and filled

into sachets. 16 June 2006 - 46 € ains anended on 24415, 2004 C ains 1.

Conmpounds of formula (1) RL (1) wherein B.' is lower alkyl, aryl,

het er oaxyl or |ower al kyl snbstitated by cycloatlcyl, by aryl or by

heteroaryl; RZ R3 and R4 are each i adeependeutl|ly hydrogen, hal ogen,

hydroxy, |ower alkyl, |ower alcaxyr or |ower alk=yl, wherein |ower 4lkyi,

| ower al koxyi!ilsﬂfllélI= fé]rq{'@ﬁyl may optionally be substitutedbyl ower

al koxycar bo of {1 %55571- I R eﬂ'ﬂ. . .. q{,%_ _

al kyl, or a%gl'%p"w)gc%ﬂgp%en, I%%’F’ytéﬁakeﬁl or E%?% dg\%féir r:igrakyl, o i s

and Re togeﬂaaﬁnmﬂih}'dmf:ﬁbriﬂmd Morns to which, they are attached form

five or Six-ﬁﬁﬁm 1 §4,65: m?ma' DEDGidR]2, LR Raa e yhiiiae ne

or | ower al Ey ; aﬁd@gdﬁgé}hrrg@gidt’?cal'{l? accept abl € sadlagsf t her'eof ; let h t he

exception of _ . , .l .

nw- 3P- i Sobtr yI ComppradnateRtiiye e deim hwherrinR I laporr, sl aczlos ipeeliorl substituted

[2,1- <[31) idsogus nibyva;yﬁé}a],]gfl oybpmyhaam’h;ldwatdgmh medependently hydrogen, hydroxy, lower

rae- 3[i dsobutyl.- 9, 10-di get -1 44 1bp-

hydr o- 2H pyri 'Mﬁ%ﬁ%ﬁ%@mﬂ%ﬂ&ﬂ% alkyl, lnweraﬂmxyandlnv:w aﬂs:e?yl
may optionally be substituted by lower elkaxycarbonyl, aryl or heterocyelyl; R” and R” ara
each independently lydragen, Jover alkyl, aryl or, together with the carbon atoms to which
they are attached form a five or six membered saturated carhacyelic ring.

3.  Compounds according to any of claims 1 or 2, wherein R' is lower alky), phenyl, or

cycloalkyl-lower alkyl.

4,  Compounds according to any of clidms L to 3, wherein R! s lawer alkyl or lower alkyl
substitated by cycloalkyl,

5. Cpmpounnds according to claim 1, wherein R} is a heteroaryl residue selectsd form pyrrolyl
and pyridinyl.

‘6, Compuounds according to auy of daims 1 to 5, whersin R% R and R* are each
independently hydrogen, hydrogy, lewer alkoxy; or lower alkoxy substituted by aryl,
heterocyclyl or lower alkoxyrarbonyl,

7.  Componunds according to agy of claims 1 to 6, wherein R? R’ and R* are cach
independently lower alkyl substituted by phenyl or by phenyl substituted by di-lower allyl

aming O Cyano,
8. Componnds according to any of claims 1 to 7, wherein R* is lower alkoxy,

9. Compounds according to auy of claims 1 to 8, wherein R is Tower alkoxy, hydrogen,
hydroxy; or lower alkoxy substitnfed by aryl, by heterocyelyl or by lower alkoxyearbonyl.

10. Compounds acéar&ing to any of daims 1 to 9,-wherein R? is lower alkoxy, hydzogen or
hydroxy. '

11. Compounds aceording to any of daims 1 to 10, whersin _R“ ia lower alkoxy, hydrogen or
hydroxy.




yl am ne di hydrochl orida, 3-isobutyl-9,1 o-di methoxy-1,3,4,6,7, |

| b- hexahydr o- 2H- pyri do42, 1-a)i soqui nol | n- 2-yl ani ue, 16 June 2006

rac- 3fi - met hyl -9, 20- di net hoxy-1, 3,4, 6, 7, || b[ 3- her ahydr o-

~-.pyrido{Z 1-a)ioquinolin '[3 16 June 2006 - 47 vylam ne di hydrochl orl de,
rar-3~3-nmet hyl -9, 16~di net hoxy-1, 8,4, 6, 7, | i bp- hexahydr o- 2H pyri do(2, | - af”

I, ~oqui nol i n-2a- yl am ne di hydr ocbl4d i-de, and

8- et hyI 9, 10- di wet haxy-1, 3, 4, 6, 7, 11b~hexahhydr o- 2H pyr;

dof 2, 1-a] i sogni nol i n-2-yktnine. 2, Conpounds according to claim1, wherein
Rt I's lower alkyl, aryl, or lower alkyl substitut ed by cydoaV\yI or by

aryl, Ra, Wand g4 are each | ndependent |y hydro ydr al kyl ,
| owner al k0>!.2. orCdmpamda peerding tadmyrodiclalmbiheerlly [“1* Gﬁ@ qée%gw ¥t ower

al i eenyl E,Vﬁéa@el Yoy B et yhemberyd saturated
or het er ocydyl t%ﬁ%ﬁh{%ﬁg%ugeac ﬁ&@h;eb%ent Iy r?%ﬁsogen | ower al kyl,

aryl or, toget hearbogydia thife carbon atons to which they are attached forma
five or six merrbered saturated carbecyd ¢ ring. 3. Conpounds according to
any of cl aijy FB Smdehaibading B adynfichims 1wl 12yseecpl dopi thegroup consisting of!
cycl oal kyl - T ower a?kyl 4, Conpounds accordln to any of clainms | to, 3
wherein Rt is Irmﬂu,alhhyﬂlmmy-ﬂpwmme%ﬂslthﬂy MW@W ]g,qoqugmhn-ZB-
Conmpounds accor di ﬁ{gmto claiml1, wherein RL is a hete{oatyl residue selected
form pyrrolyl r| di nyI 6. Conpounds according to any of clains |I.

Bl koky. o | Swﬁmgfﬁaﬁw %éﬁ%-ﬁ@ﬂ%@ﬂiﬁé’wké‘?e% i T

al koxysar bonyl d| ng to any of clains | to 6, vvherel n Ra,
Rs and R4 are eac;1 ndependently | ower al kyl substituted by phenyl or by

phenyl substity gﬂm Hﬁldlﬁ@iﬁbﬁr-@ﬁ ANbphexthydroHikpyedof2 Ei ng
to any of clai né??p%d&m erern | ower g;lmkoxy 9. Conpounds accordi ng
to any of cl ai ns alisséquisylinsdfbyamindgs |s | ower al koxy, hydrogen hydr oxy; or

| ower al koxy substituted by eryl , by het erocych lO.We.. 10i1.0.
al | zoxycar bany kpe-7B-putyi-11,12-dimethoxy-2,3.4,44,6.7.8,9,02, 31:;& dra-1H-pyrido{1,2
f]phenanthridin-8f-ylamine, |
rae-3@-butyl-5,10-dimethoxy-1.3,4,5,7,1 1bp-hexshydro-2H-pyrido[2,1-a] isoquinalin-2e~
ylamine chlorahydrate (1:2);
me-5,10-dimethoxy-38-propyl-1.3,4:5, ?,llbﬂ-hmhyd:u-ZH-pyndo [2,1-a]isoguinolin-2f-
ylamine chlorohydrata (1:2)

ac-7P-btyl-11,12-Gimethioxy-2,3,4,42,6,%8,9,9%,13bp-decaliydro-1H-pyrida{1,2-
fiphenanthridin-8p-ylamina chlorobydrace (12),

rac-2-acnino-3p-butyl-10-methaxy-1,3,46,71 1bf-hexahydra-2H-pyeido[2,1-
alisogquinolin-9-c] chlorchydrate {1:2), |

mu-2a-nmmn-3p—butyl-lﬁ—methmcr-lﬁ,da,ﬁ,’i.lle—hmhyd:u-ZH-Pyndu[?.,l-
aJisoquinolin-9-o] chlorohydmte (1:2),

rac-2B-amino-3f-butyk-10~-methoxy-1,3,4,6,7,11bf3- -hexahydro-2H-pyrido[2,1~
a}isoquinclin-5-ol,

' _mu-znt-amin.n—:’.ﬂ-butyl-!.ﬂ-mtﬂmxy-l.?-,é;ﬁ,’?,11b{.’r-hexah?dro—2H-le‘ldo[2,l-

- a]izoquinalin--o}, 2and

'rar-‘-'?,10-dirnethnxy-3ﬂ—phmvl—lﬁ;&.ﬁ,’?,lIbﬂ-.-hexahyd:a-aH:-pyrido [2,1-a}isoquinolin-2-
ylamine, _ '




10. Conmpounds according to any of clainms 1 to 9,iwaerein R3 is |ower

al koxy. hydrogen or hydroxy. 11. Conpounds according to apyuref20ed ains 1 to
10, wherein R4 is |ower alkoxy, hydrogen or hydroxy. 16 June 2006 - 48

12. Conpounds according, to 4ay of clgins 1 to 11, wherein R5 and Rs are
hydrogm or, together with the carbonatons to whi ch they are attached,
forma six nenbered saturated carbarydic ring, 13. Conpounds accordlng to
any of clainms 1 to 12, selected fromthe group consisting of

rac-9, 1D. di net hoxy- 3p- prop*1, 3. 4, 6, 7, 11bp- hexahy&6- 2H pyri do

[ 2, 1-a] i soqui nolin-2p- ylam ne,

rRo- 9, 1D- di paNCt Neuiondiits aSedBinB b Rivst ol claivhs 3 to- 3, dldctddfr R BA0P caitiding ofio( 2,

1- a] lan gqginoEn-2 a-ylamnc,

| ac- 3p-rycl opr gpyh:10 -Af-(EL 1,3%4,6,7,11b8-h -3H-pyridol2.1-
A7, 11bp. . 1| nahydroizﬁl%g?%%(g @ ‘ﬁkﬁ,mu%?’nlg Bp ﬂf‘hrdm pyrido(2

rac- 7p- butyl 11, Kisdqwintdbrdy-ylamsing 4a, 6, 7A9, 9a, 13bp decahydro4H— pyrido(1, 2-
fi] phenaut hri di n- 8p~yl auuue,

r Ac- 3p-butyl -9 rhe?ﬂ&ﬁumhﬂzﬂﬁﬂﬁnty@,ﬂddalﬂmﬁwmﬁidﬂhﬂm ~1H-pyxida(1,2-
. pyrido(2, 1-a]isaoguiaolin_ Za- anm ue chlordbydrdte (1:2), le-
-3}3 propyl -1 a3, Afﬁﬂlﬂﬂﬂm - ZH-pyrid[2,1-a}i50quiaoliti 2p_

roc-9, ylamne chloroh drate(l 2), tnc- 7p butyI 11, 12-di | i oxy |

2h|3 4. ﬁad6d7 8 r8c-BP-buyhd, Wedmetharp-13:4, By 12b§-beehydep gg{?«- ﬁ-’l"&ﬁ'ﬂ?h&t?"se
1 .

?1 I ggvﬁhé&%%%é@n@%ﬁyﬁrol }left pyrido(2,1- a]isoquinolln-9-al

O o o b3 S AR SR S Bty ot b -

roc- 2p- am no- 3p- pghshantieridibBpyieminelhloroRydéae (1) | t exal - yaro- 2pz-Pprido[ 2, 1

rac-2ee-amine-3f-butyl-10-methuxy-1,3,4,6,7,11b-hexahytire-2H-pyrido(2,1-
a}isoquinolin-9-o} chlorokydrate (1:2),

rac-2e-amina-3f-butyl-10-methoxy-1,3,4,6,7,11bf-hexehydro-2EH-pyrido(2,1-
a)isoquinolin-5-¢}, and

mc-9.Io-dhnethoxy-?-ﬂ-phen?lnl,ﬂ,tl,ﬁ,?,llb[i-hmhydro-.ZH-pyrido [2,)-a]isoquinofin-2-
Ylamina,

15. Compounds ﬂ.ccurdi;:lg tq any of laims 1 to 12, selscted from the group consistingoff -

raz-9,10-Dimethoxy-3p-pymrol-1-§1-1,34,6,7,1 1 bf-hexahydro-2H-pyrido(2,1-
a)isoquinoln-2c-ylamine,

rac-9,10-Dimethoxy-3f-p-tolyl-1,3,4,6,7,11bp-hexahydro-2H-pyrida[2,1 -a)isoquinolin-
Zﬂ-ylamlne;

mc-S,IO-Dimethuxy-Bﬁ-p—tquL-l 3,4,6,7,13bo-hexahydro-2H-pyrido{2,1-a]isoquinolin-~
2q-ylamine,

rac-9,10-dimethoxy-3f-(3,4-dimethyl-phenyl)-1.34,6,7,1 1bp-hexahydro-2H-pyrida(2,1-
alisoquinolin-2f-ylamine chlorohydrate (1:2),

7a-5,10-dimethoxy-3p-(3,4-Dimethyl-phenyl)-1,3,4,6,7,1 1bi-hexahydro- ZH-pyndo[a’!,l-
alisoquinolin-2a-ylamine chlorohydrate (1:2),

. rae-9,10-Dimethoxy-35- (B-methnxy-phanﬂ) 13,4,6.‘7,1lbﬂ—hmhydm-ZH-pyndo[Z.l-
a]:soqmnohn-Z[S =ylamine chlnrahydrate (1,2), .




a}iwqui nolin-9-ol,

roc- 2a- am n- 3p- butyl, | e-ni et hoxy-1, 3, 4&, 7, 11b~- hexabY~- 2N-1pyd$(2208 -

g] i soqui nolin-9-0l, and roc-9, 1 e-di nmet hoxy-3p
phenyl-l,A,4,6,7,IIbp-hrxahydro-2k|-5yrida(2,1-a]isquiuoHn-2 yl am ne. 16
June 2006 - 49 14. Conpounds accord ng to any of clains 1 to 12, selected
fromthe group consisting off

rac-9, 10- di net hoxy- 3P- (3-nmet #~, yl-butyl )1, 3,4,6,7, 11b(i - hexahydro-?, H pyrid
o[ 2, 1- " a~i sogpi uol i n-2a-yl xnMe, rar-7p-butyl - X

t, 12-d[ met haxy- 2, 3, 4~14a, 6, 7, 8, 9, 9a, 13b( 3- decahydro-| H pyri do

f]phenanthrldln 8 - AT .
~-butyl -9, 10- dl’f%&h@ 9&%@@%&%)@%@ 3’32%?%‘%!’ hexahydru 2H-pyride[2,1

[ 2, 1- a] i sogpi a]ishiwinBln-2vayliminechloyelymyate :3): (1 : 2) ,

rg~-7P-butyl-11, 12. dltstekhaxy ~2,3,4y4a,fi,7,8,9,9a, 13bp-decahydro-| H pyrid

0 [3,2- fj phenafaEJDrﬂsélD ;ayl. yﬁd,ﬁmm,g#mbpmw@ Pyt faas ot e
but yl -1 0- bp- hexahydr o- 2H do [2, 1- fiftrofin
g) i guéw nal r&%ﬂ%@?rﬁhﬁﬁ% 'zb’lpZ) ex?az rzoz 2yrl do p?‘n

m no- 3p- butyI-Io mat hoay- 1346 llb hexa ro 2H—p 5|do[x
f soqui nol i n- 9- Ore-9dAdPirasthoxy-3p-pyxidin 50 4=5=7:11ba/ﬂmh}’dm' fz,l-a]%]uqumohn-

9, 10- di et hogyr-yldhimdveilyrohikigta412),7, i | bP- hexal tydro
2H pyrido[ ~, 1-aj i aoqui aol i n-Z- ylam ne. 15. Conpounds according tq any of

claims |to 12, ,@ﬁk_g yﬁgﬁﬁ;ﬁ%ﬁ-ﬁﬁﬁ-ﬁﬁﬁ’%@&ﬂ 5514067, 91b £ heahydro-2H- pyrido[2,1-

rat-9, 1t) - D|m~
pyrrrol-1" p1-alisequingline? #yhpheaghny dt o- 2H pyt i dof 2, 1-
aj i soqui aol I n-2a-yl asnl ne, raG 9, 10- Di et hoxy- 3p

p-tolyl-1,3,4, %ﬂsﬁwmwmw&mm&&ﬂ%ﬂb&hthﬂhw?&l-pﬁi@{%hv nl ne,

nc-2, 10- DI me
p-tglyl.1, 3, %hégﬂ}%a- ﬁieﬂ%ﬁﬁdro 2Hpyri do[ 2, 1- a] i soqui nol i u- 2a-i anb-,
rac-9, 10-dl matbox? d4net 1
nhydr o- 24+ pyri B i s A s jlﬁnyli"éelﬂl/&;)m&m%ﬁ s@ﬁ,aﬂﬁ’ﬁ-h&mhydxo-zﬂ-
pyridn[z,lva]isaquinuhn-‘?.m-ylammei
mo—Sﬂ-Butyl-?cr-(4—c1ﬂuro-phmy1)~9,lﬂ-dim.:thux?-lﬁ,&ﬁ.?;llbﬁ-hmhyﬂm-m-
pyridn|2,1-a)isoquinnlin-2 o-ylamine,
rac-35-Butyl-78-(3,4-dimethaxy-phenyl)-9,10-dimethaxy-1,3,4,6.7,11h f-hexahydra-2H-
pyrido]2,1-a]isoquinolin-2 g-ylamine,
m-3,8-Buty1-9,1D—dimethoxp-7,~7-dimethyl—1,3,4,ﬁ,7,llbﬁ-hexahydm»ﬂ-l-pyrido[2,1-
a)isoquinolin-2c-ylamine,
raa»Sﬁ-But}'l-B.1D-dimethuxy-7,?-dimethyi-1,3.4.5,7,libﬁ-hexahydm-ZH-rpyridu[e.l—
a]isoquinolin-2/-ylamine,
mc-?ﬁ-Butyl-l1.12-dhethp;iy—2,3,4,da,8,5.7,&,9,9an;13bﬁ-decahydm-1H—pyrido[1,2-
~ flphenanthridin-8 A-ylamine,

rae~7f-Butyl-11,12-dimethoxy-2.3,4428.6.7,8,9,9a13bf-decaydro-1H-pyrido[ 1,2~
flphenanthridin-g-ylamine,

rac-3A-Butyl-7 a-(3,4-dimethoxy-phenyl)-9,10-dimathoxy-6 a-methyl-1,3,4,6,7, Libj-
. hexzhydro-2E-pyrido[2,1-a)isoquinclin-2-ylamins,

rac-7 f-Butyl-1),12-dimethoxy-13b-methyl-2,3,4,4246,7,8,9,93,13b-decahydro-1H-
pyrido[1,2~f) phenanthridin-8 f-ylamine, .




a] i aoqulaol i n- 2p-ylani ne chiorohyarate (1:2), rar

9, 10- di met hoxy- 3p- (3, 4- Di nzet hYl - phenyl )-1, 3, 4, 6, 7, | | bp- hdRd¥pd088 ZH- pyri do
[2,1- a]isoqu,lnolia-2a-ylarnine ehlorohydrate (1: 2)

rar9, 10- Di met hoxy- 3P- ( 3- medwxy- phenyl )-1,3,4,6, 7, |1 bp-tL%hydr o- 2H pyri do[ 2
, 1- a]isoquina]in-2p-ylaraine chlorohydrate (i:2), 16 June 2006 - 50

rat-9, | a-ni erI~xyA~p-(3-nEthoxy ph~yl)-1,3,4,6,7, 11b~

hexahydr o- 2R- pyri do[ 2, 1- a]i soqui nol i n-2a-yl am ne chl orohydrate (1:2),
rqo-9, 10. Di met hoxy 3(3

pyridiurl, 3,4,6,7, 11bp hexahydro 2H pyrido[ 2, 1-a] i soga~i nolia:"'

2[ 3-yl aFui ne ch L .
3p- pyZf 4i n- L3 ? 2a- %%gﬂgﬁ%ﬁgé&dﬁkﬂ%%%mzﬁﬂﬁeg 1-a]isoquinolin-
Ani no-3pbuty| @’H?erret hoxy-1, 3, A, 6, 7) 11 bf | - benhydr o- SHpyri do[ 2, 1- a]

I soquiualin-7 fi-yl)-phenol, nvaVB fi;Butyl-9,10-dlneth

oxy- 6r net hyl - 1,39, W-Enﬁethw- Eﬁ&ﬁﬂ%ﬁ,@ﬁﬁl‘i‘lﬁ&fhﬁyﬂ?ﬁ -311-pyrido[2, 1-alispquinolin-

I 5 & But
al(hsgﬂrl)nmopherérgéngﬁ%edl '?net hox; y 1,3.4 A7,1l b f3-he nhydro-2H pytldo
2,1-a]isoqul
2 O e 0% 107 b Aol bz

FT- pyrl do[ 2,atmisdi soqui uol i n-2a , yl ani ne,

, taa3~i - Butyl - 7~- (3, 4- di et hoxy- Phenyl) 9, 10-di asst hozy-1, 3,~1,6,7,11h~
hexahydro 2H PNLDEntRe k E#%EEEE?H f I. 1
al i rretl}oxy?R | met h$ 1, %’S‘&g’h :Hbﬁg g{lggahy cO- réy?ﬁf@ li’a Qﬁméﬁn Qﬁ'ﬂ
a] i 6oqui aol i yi am ne, rat- 3

g- Butyl-9, 10- d| met hoxy- 7, 7-dUnct hyi - 1, 3, 4, 6, 7, 11bf | - hexahydr o- 2H- pyri do

[2,1- a] i soquPrBtPimesimuyrsihanyl-1,9,4,67,11b5- hmhydru—zﬂ-pyndo[z.l-a]mo uinalin.2
raar 7/ 3- Buty 12-clinethraxy-2, 3,4, +}~~,6,7,8,9,9ac 13bf3 deeahydro |II
pyrida[l,2- f] phennntbriabin-S, le am ne, r#u-7f3 Butyl-1142

di met hoxy- 2, 3, 9148 o s SRAIEDE 496, WA G rB pynﬁd%tfx-aliaoquimhn.zmﬁ

amine,

(68)~(2~Amino~3-butyl-9,10-dimethoxy-1, 3,4,6,7,11b-hmh‘yﬂru—21-1-pyndn[2,1—
e}isoquinolin-6-yi)-methanol,

rM-(ZﬁAminn-Sﬁ-butﬂ-B.m—dimethﬂxy-lﬁﬁaﬁﬂa 11bA-hexahydra-2H-pyrido[2,1-
aJisoquinolin-7-y1)-phenal hydrochioride,

rac-4-(2£-Aming-38-butyl-5,10-dimethoxy-1,3,4,6,7,11b S-hexahydro-2H~pyrido[2,1-
aJisoquinalin-74-y1)-pheno! hydrochlaride,

muc-3 4-Butyl-9,10-dimethoxy-6-methyl~1,3,4.6,7, Ilbﬂ-hmh}'dru-ZH-pyndu (21~
a]isoquinolin-2-ylamine hydrochloride,

rhe-3p-Butyl-7 -t chloro-phenyl)-5,10-dimethoy-1,3,4,67, 116/ hexalydro-2H-
pyrido[2,1-a}isoquineclin-2&-plamine hydrochloride,

7ac-3 f-Butyl-7 a-(4-thloro-pheayl)-9,10-dimethoxy-1,3,4,6,7,11h - haxahydro-2E-
~ pyridof2,1-alisequinolin-2 a-ylamine hydrochloride, , '

rac-3/-Butyl-72-(3,4-dimethoxy-phenyl)-2,10-dimethoxy-1,3,4,6, 7,11bﬁ-haxahydro—2H—-
pyrido[2, 1~a]xsuqmnokn-2w-y1amine hydrochloride,

re-3-Butyl-74 [3,4-chm¢tho::yﬂ-phemr1) 9,10-d1n1«:thoxr-1 3,4,6,7,11b ,B-hmhyﬂmeﬂ-
pyrid u[?.,l-a]:soqumohn—Zﬂ -plamine hydrochloride,




t #pheaaat ] ui di n-St ybntnn, rao-3B :

$utyl - 7ca( 3, M. [ met boq' . phenyl ) - 9, 10- di et hoxy$a - net hyl - 153une 390§ | 1bf | -
hexahydro- 2H pyrido [2,1-a] isaQ zinolin-2-ylan ne,

rqc--7fButyl -11, 12- di net hoxy- 13b- et hyl 2, 3, 4, 4a46, 7, 8, 9, 93i 13b- decahydro-1H
- Pyrido[1, 2-f phenanthridia BQylanihe; 16 June 2006 - 51

rap-9,i o-D net hozy, 3cc phpu*1l, 346, 7, 1l ba _

hexahydr o- 2H pyri dol2, 1- aj hoqul uol i n- 20-yl am ne,

9, 10- A mreGhoxy- 3et phenyl -1, 3, 4,6, 7, 11bc hexahy4r o- 2H pyni do
[2,1-alisoquinolia- 2j5yl annine, 9,10-D nmethoxy 5a phenyl-1,8,4,6,7,11Ibr

hexahydr o- 2H pyr| -ablbsoqui nELi n-2t z:$ ) ne, 9, 10-Di net hoxy- -~
 x-phenyl -1, 3, 4,'%5'39%'@'ﬁgﬁ?%W’BEWJDQ]@@F#WIL&‘HEJJlbﬁ'hmhyﬂm-ZH-
i saqui nol i n- 2¥ride(2, kalirequisgling? Sylemivekydracoridehenyl - 1, 3, 4, 6, 7, !
I bl - hexahydro-2H pyrido [2, 1-a] isoquinalin-z" amne, 9, 10-D nethocy

3~gb -1, 3,4, < e = | 1.09e,
(58) (o A - e SP BB Ton A Moy ) 01 o eSO 7 O Ay o
a] i coqui nol i W?tﬁ)l-' %’H{ﬂﬂ%" %@M?ﬁsﬂmﬂw&ﬁ bq |
yl - 940-di net hnxy-1, 3, 4,6, 7, 11bf hex~nhydro- 2H pyri do[ 2, 1, .
aj i soqui nol i A- T“'Sﬁﬁ'ﬁﬂﬁmﬂ-ﬂymﬂmrbW[ﬁﬂ,ﬁtﬁn&)&pbm}'ﬂ-hiﬁﬁ,mlbﬁ-he:mh}'dm-aZHh
L S eyl Sl 28 71 ol 2

- i soqui i a- -yl)-p y | de,

-9/ 3-Stttyl - It -6-t h 1.3 6,47, 11 - ahydr.0- 2H pyri

Go[2,1- a]) %ﬁﬁﬁiﬁ?&@%ﬁ%@#@gﬁwﬁ%ﬁu AR L

h 1)-9, 10 italispquinglin-2g-ylaminehydiochle: -21~-
Byre{]éo% 2, 1-a] i soqui nol is,n-~a yl ami ne hydrocl | ori Eig, nw3 fl-Butyl-7 co-
(4- chl om phenyde-f-Biltybib 1eidieuhaky 2, Adifethfi-1 5.4 6, A 1A RS B0 pyridof2, 1-

- a]isoq uinolin-2e+-ylamine hydrochlaride,

rac-3-Butyl-9,10-dimathosy-7,7-dirnethyl-1,9,4,6,7,1 b3 hexahydro-2H-pyrido(2,1-
a}isoquinelin-2 2-ylamine hydrochloride,

rac] f-Brtyl-11,12~dimethoxy-2,%,443/46,7,8.9,920, 13bﬁ«demhyd:u—iH~p}rrido[1,2-
f]phenanthridin-82-ylamine hydrochloride, |

rac-7 f-Butyl-11,12-dimethoxy-2,3,4,4a46,7.8,9,92 21 3h S-dacehydro-1H-pyrido[ 1,2-
f]phenanthridin-Be-ylaraine hydrochlprida, and

rac-35-Butyl-7a-(3,4-dimethoxy-phenyl)-9,10-dimathoxy-6 - methyl-1,3,4,6,7,1 16 5-
hexahydro-2H-pyxido[2,1-a]isoquinolin-2-ylamine hydrochloride,

16, A pracess for the manufacture of componnds of formula (1) as defined in any of claims 1 to
15, which process comprises:

(a) reducing an oxime of formula (1)

(11}




pyrido[ 2, 1-a] i soquf nol i n-2a-yl am ne hydrochl ori dq rao-3, 8

Butyl - 7f | - (3, 4- di met hgxy- phenyl ) -9, 10. di met hoxy- 1, 3, 4, 6, 7,1PP¥e08@xahydr o- 2
FI - pyrido[2, 1-a]isogt4nolin-Zctryl andne hydrochl oride, nwS

But pl - 7~(3, 4-di met hoXy phenyl)-9, 10«diu thoxy 1,3, ~5,7, 11b~heat ahyd=o pyrid
o[ 2, 1-aji soqui nolin-2F yla. m ne hydrochloride, 16 June 2006 - 52 rac-3,6
Bgt yi - V- ( 3, 4A! net haxy- phenyl ) -9110-di net hnxy-1, 3, 4, 6, 7, 11bf hexahydro- 2H.
pyrl do[ 2, 1. *a] i noqui nol i u42f 3yl am ne hydrochl ori de,

3f 3-Butyl - 7ct - ( 3, 4- danet hoxy- phenyl ) -9, | o-di net hoxy-1, 3,4,6,7, 11bf3
hexahydro-2a pyrido[Z t-a]isoquinalua-2cr ylam ne hydrochloride, rac-3f

I di metpax h hyd ~
oyt dol 2, 1. a] | SeRera foe 8o BBl SR W achedp et B "50101 %0 100
el hoxy” 7 ( , ax abﬂeﬁgxrﬁfgﬁmu@g donerfiy Foth o phld o DEAALG 5B e MY B o

[2, 1- a]hqu|noI|n-

rac-3/3-Bi}tyl - rrethox inmethyl-1,B,4,6,7,11b/3

hexahYdr o- 2FI - p ‘%‘51 d“ﬁg‘ﬁ‘ﬂﬁiﬂrd@@ yl aosi ne hydrochl gri de,
rac- 3fl -Butyl -9, 10 di et hoXy 7,7-dinmethyl-1,9,4,6,7,11 b,B

hexahydr o- 2H- pyxi do[ 2, 1- a)i soqui nol i n- 2f 3- Yy no hydrodl | oride, nt.7f
-Bptyl-11, 12-di net hoxl -Z,3,4,4al ~6,7, %, 9, 9a( 13b 1 ecahydro 1H pyxi do[ 1, 2-
f] phenant & di a- 8f 3-yl anti ne hydrochl ori de : -1 Tutyl -

fl phenant bri di n- Ba yl am nehydr \
rac- 3/ Butyl - 7a- ( 3, 4- di net hoxy- pbc , nmet hoXy- 6c O hyl -1, 3, 4"6, 7, 1l
bf 3- hexahydr o- 2H pyri do[ 2, 1- a]_' ol i am ne hydrochl oride. 16, A
process fur the mannfgcptxe of mula (1) as defined in any
of claims Ito 15, which process corg sR(a) reduci ng an Oxhne of
foxmulg (I1) 16 June 2006 - 53 wherein W Rz. Rg R, R? Rs andR are as
defined in claim1;

wherein RY, R, R%, RY, RS and R ars an defined in dlaim 1 and P represents

ar amino protecting group;
with an gleohol
R-OH

wherein R is Jowsr alkyl subsstitnted by agy], heterocyelyl or lower
alkoxymrbonyl;
in the presence of triphenylphosphine and di-r-buty] azodicarboxylate, followed by
deprotection.

17.  Pharmaceutical compositions compyising a compound according to any of claims 1 to 15
and a pharmaceutically acceptable camier and/or rdjuvant,

18.  Compounds of fornsela (1), wherein Y, B?, R%, RY R, RS and R sre as defined in clatm 1
and pharmaceutically acceptable salts thereof for use as therapentic active substances.

19. Componnds aceording to puy of claims 1 to 1S for use as therapeytic active substances,

20 Componnds according to any of cleims 1 to 15 for use as therapeutic potive substances for
the treatment and/or prophylexis of diseases which are associated with DPP-IV.




optionajly followed by conversion into a pharnmaceutically acceptable salt
thereof or (b) reading a conmpound of formula (VI1) M whédPdimed00% R, W
R?, R6 and R7 ara as defined in ctaPfnt andP represents an am no
protecting group; with an ttlcaltol Tt-OH wherein Ris |ower alkyl
substitntedby aryl, heterocydyl or |ower alkoxytarbanyl; in the presence
Sf tr | pherdlt phddissss et eprepoyndt acbrdin gtamgiofalaimwhas&mh@biepmdoﬁgf
eprotection. iediGhariPReRE Yeftineh P L aK . GONPOouUn .
A SO RRI P RS R A e it

according to a apmgl ains 1 to 1s
carrier and/or~adjuVvant. 18. Conpounds of formula (1), wkereiu Klj R;j R,

R4 R5. R6 and Rs areas defined in claim1l and pharnmaceutically acceptable

salts ther2df Thevssef camprietapending tagny ofclms st 156 re

according to ammglmé&&ﬂ, tf £n TB er yic aclive substances.
T RO A i A ALk

are assodat ed Gichin, BfiRekision, dbdaneskGhelbina c Héﬁ?ﬁ Emﬁu%s
according to %H/d’?;mgdiﬁ%h Ii;§0 15 for th‘gq%egéﬁ?g%g{n 0 gglrre I canent’s for
the treatnent and/or pr ?ﬁl}‘? & of diseases which are associated with
DPP-TV. 22. The use of conpounds according to any of clains 1 to 15 for *e
preparation of nedicanenta for the treatnent and/or prophyl axis of
dabetes, non-insulin-dependent diabetes nellitus, inpaired glucose

tol erance, Bow disease, Colitis U cerosa, Mrbus Crohn, hypertension,

di seases wherein a diuretic agent has a RQepeficial effect, obesity, undfor
met abol i ¢ syndrone.




