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Di scl osed herein are novel pyrido[2,1-ajisoquinoline
derivatives, their manufacture and their use as

medi canments. In a first aspect, there are provided
conpounds of the formula (1) NHZ yR~H UN o
wherein R is selected' fromlds R3t~9 t~8 RI0 Z ,
and ---N N S 124 1?7 1t2 is hydrogen or-I|ower al koxy;
R3; R4, R5 and 10 are each independently sel ected

from hyd | L kyl
nal ogen oroap eI GEY RIS tsol RIS ne R ors

and Rb are not all hydrogen; R7, RS and It9 are each

i ndependent |y hydrogen, |ower alkyl, |ower alkoxy,

| oner hydroayal kkyl or hal ogenated | ower al kyl;

provided that R, 18 and RO are not all hydrogen; RtO
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acceptable salts thereof. In a second aspect, there is

rovi s for th nuf acture of compounds of
P or w%gadﬁfgt EBf"%?ﬁﬁere: are provﬁe compounds of the fonnulr;rzl)

R! is selected from
R R R R 0
T ? r /.__\ and "-N@/
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R?is hydrogen or lower alioxy;

- R R% R%and R® areeach independendy selected from hydrogen, lower alkyl,
.- halogenated Jower alkyl, halogen or cycloalkyl; provided that R? R?, R% R® and R® are not
all hydrogen; ' .

- R, R® and R? are each indep endently hydrogen, lower alkyl, lower alkoxy, lower
;- hydroxyalkyl or halogenated lower alkyl; provided that R”, R® and R® are not all
hydrogen;

- R is lower alkyl or halogenated lower alkyl;



W0 20850086%1 ned above, which process conprises
converting a conpound of the fornmula WoH | R PHIfF2(84/006336

wherein R is as defined above; -4nto a corrpound of
formula (1) N2 Rt HOI N Owherein RL is as

def i nedng naqeptieelly heqegitabls patsttherehBre are provi ded
pharmaceutical conpositions conprising a conpound as

def i nkrh @b@w@spad tﬁer@m%&m&e@% r?y@és@f A6E §RE

ourth as pec‘t?tkgcl}uifﬁ3 e ompounds of formula
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t herapeutic active substances. éﬂ_{l fth aspect,
there are provi ded conpounds' as d ned above for use
as therapeutic active substances lfor the treat nent
and/ or prophyl axi s of gi seazss i eR are associ at ed

with DPP-1V. In a sixt
use of conpounds as de :
of . medi canents for the t ent | and/ or prophyl axi s of
di seases which are agyoch& ith DPP-1V. -2a- In a
seventh aspect, therefis provided the use of conpounds
as defined above for the preparation of nedi caments

for Ig% sagﬁ%g / or prophyl axi s of diabetes,

non- 1 nsdl 0% abet es mel litus, |n'pa|red

gl ucose tol erance, inflammuatory bowel d| sease,
Col %9 acampased of Hrmbtar(Bus  Cr ohn, hypert ensi on,
di seases wherein a diuretic agent

NH,

wherein R! is as defined above,

In a third aspect, there are provided pharmaceutical compositions comprising a

compound as defined above and a pharmaceutically acceptable carrier and/or adjuvant.

In a fourth aspect, there are provided compounds as defined above for use as
therapeutic active substances.

In a fifth aspect, there are provided compounds as defined above for use

as therapeutic active substances for the treatment and/or prophylaxis of diseases
which are associated with DPP-IV.

In a sixth aspect, there is provided the use of compounds as defined above for the

- preparation of medicaments for the treatment and/or prophylaxis of diseases which are
associated with DPP-IV.



has a beneficial effect, obesity, and/or netabolic

syndronme or (3-cell protection. The enzyne di pepti dyl

peptidase IV (EC. 3.4.14.5, abfyeviated in the
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Si X, preferably of one to four carbon aton(s). The
term "hal ogen" refers to fluygrine, chlorine, bromne
and iodine, with fluorine and chlorine being
preferred. Mdst preferred halogen is chlorine. The
term"al kyl", alone or in conbination with other
groups, refers to a branched or straight-chain

nonoval at ed,.al.i t droocarbon radi cal of
one.to Cuetobethl BiaRurd I o loRk s ARG e Reters! Grd@ahnstate snd
cardsbine theaneiningarel wopé ef thbbariameerts dseditdsbie MOinvention herein.
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preferably one to four carbon atons. This termis

| f urt heﬂhemﬁpmogeﬂ' ﬂa&rmeﬂu@@ﬂne dllfithBrorilk Bith iodine, with fuorine

| so ut ypnﬂff[&g%ﬁ%l SO&LWSWRE% %ﬁ’ﬂ%’i@%ﬂe n- hexyl ,

2-ethyl butyl and the Iike. Preferable |ower alkyl
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APFES P e@kmueotb stiitesn| cavton ammy,lmgnfequafermy one to ten carbon

replaced by a hal ogen atom preferably fluoro or

chloro, nost preferably fluoro. Anong the preferred

hal ogenated | ower al kyl 10 groups are trifluoronethyl,

di fl uoronethyl, fluoromethyl and choronethyl, with

f 1 uor onet hyl belng especially preferred. The term

"al koxy" refers to the group R-O, wherein R is

al kyl. The term "l ower- al koxy" refers to the group

R -0, wherein R is lower alkyl. Exanples of |ower

al koxy groups are e.g. nethoxy, ethoxy, propoxy,

_.i.sopr.opoxy, . .but.oxy,. .i.sobutoxy. and. hexyloxy,. .15 wth .

nmet hoxy being especially preferred. The term

"cycl oal kyl" refers to a nonoval ent carbocyclic

radical of three to six, preferably three to five

carbon atons. This termis further exenplified by

radi cal s such as cyclopropyl, cyclobutyl, cyclopentyl

and cycl ohexyl, with cydopropyl being preferred. The

term "pharnmaceutically acceptable salts" enbraces

salts of the conpounds of 20 forrmula (1) wth

I norganic or organic acids such as hydrochloric acid,

hydrobrom c acid, nitric acid, sulphuric acid,

phosphoric acid, citric acid, formc acid, maleic

acid, acetic’ '




acid, fumaric acid, succinic acid, tartaric acid,
nmet hanesul phoni ¢ acid, salicylic acid, p-

wo mhsremssul phoni c acid and the |ike, which ar edmP2004/006336
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toxic to living organisnms. Preferred salts with acids
arg fornatgs mal eat es, citrates, hydr ochl ori des,

r okt o es and th nes
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satthyh ey RaeRE, IR?PTRDY RE-VRET S HOR e LS T Pty
IIﬁEtH @ gﬂ%ﬁh@@l bosefibadykad/the BkBPrefBhbleRSwardiREesaites are methyl

e orsl i T amiyrogen, o
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fluoromethyl being especially preferred.

The term "alkoxy" refers to the group R'-O-, wherein R’ is alkyl. The term "lower-
alkoxy" refers to the group R'-O-, wherein R’ is lower alkyl. Examples of lower alkoxy
groups are e.g. methoxy, ethoxy, propoxy, isopropoxy, butoxy, isobutoxy and hexyloxy,
with methoxy being especially preferred.

The term “cycloalkyl" refers to 2 monovalent carbocyclic radical of three to six,

- preferably three to five carbon atoms. This term 1§ further exermplified by radicals suchas

cyclopropyl, cyclobutyl, cyclopentyl and cyclohexyl, with cyclopropyl being preferred.

The term "pharmaceutically acceptable salts" embraces salts of the compounds of
formula (I) with i 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 acid, succimic acid, tartaric acid, methanesulphonic acid, salicylic acid, p-
toluenesulphonic acid and the like, which are non toxic fo living organisms. Preferred
salts with acids are formates, maleates, citrafes, hydrochlorides, hydrobromides and

methanesulfonic acid salts, with hydrochlorides being especially preferred.

In one embodiment, the present invention relates to compounds having the
formula (1)

@



In one enbodinent, RLis RSR3 -R2 R4 R wherein R2
i s hydrogen or |ower alkoxy and R3, R4, RS and R6 are

WQRAHI9844 ndependent |y sel ected from hydr ogen, PCERA004/006336
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al kyl , hal ogenat ed | ower al kyl ,. shal ogen or

cycl oal kyl; provided that R2, R3, R4, RS and R6 are
not alyheddydr ogen. Preferabl e | ower al koxy residue RZ
is nmethoxy. Preferable |lower alkyl residues in R3, R4,
R5 ang; R6 .are thyl, ethyl, and isopropyl, wth
nethyg ﬁé@ﬁﬁﬁggggbially preferred. Preferable

hal ogenat ed | ower ,al kyl pesidug in R3, 20 R4, RS and
R6 is fluordyethyd. Pre abl® hal ogen residue in R3,

R4, R5 and Rg—=< chl oro. ferable ;E:iialkyl
' ' ) s cygl-opfopyl . In one
, R@¥and re hydrogen

preferable e fi ment, R2),

and R3 is | gver \al kyl, hal ogenated | ower al kyl,

hal ogen or %yclogikyl, with [dwer al kyl such as net hyl
or WD 2005/ 000846 PCT/F, P2004/ 006336 -5 ethyl,

hal ogph@atearcbenef lodlekMikosch as fluoromethyl or

hal ogen such as chloro being especially preferred. In

anot hegy _pr.ef er,alal e enpodi nen R2,. Ra,and ,R5 are

A Rl g A R P R Bt b
ahdygenatedllogeniityb dalogee or afdoplkyl; pabddehthat RG e RiaRkatd R® are not
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enbodi rept of ;the present invention, R is Rs R8 N

R whih 8 andR airgaeniadroendenthehydsog e kyyesr @it prjower alkoxy;

My RE8 That ROVIETan@l Ve nbOMBEydRbdeaxy, | over |
hydr oxyal kyl or hal ogenat ed | ower al kyl; provided that

R %0 ?sngeRrg rl%r gltoggrlnlte I%WIQ/ qu%)gen.
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and pharmacentically acceptable salts thereof. .

In one embodiment, R’ is

wherein R* is hydrogen or lower alkoxy and R%, R4 R® and R® are each
independently selected from hydrogen, lower alkyl, halogenated lower alkyl, halogen or

cycloalkyl; provided that R%, R®, R, R’ and RS are not all hydrogen.

© Preferable lower alkoxy residue R is methoxy.

Preferable lower alkyl residues in R, R%, R* and R® are methyl, ethyl, and isopropyl,
with methyl being especially preferred. Preferable halogenated lower alkyl residue in R,
RY R*and R%is fluoromethyl. Preferable halogen residue in R R R® and R is chloro.
Preferable cycloalkyl residue in R®, R, R® and R%is cyclopropyl.

In one preferable embodiment, R? R R® and R® are hydrogen and R® is lower
alkyl, halogenated lower alkyl, halogen or cycloalkyl, with lower alkyl such as methyl or



Preferable I ower allcyl residues in R7, R$ and RO are
met hyl and ethyl, with nethyl being especially

wonoes/ersed. Preferabl e | ower al koxy residue i rPCRTEP2RE/006336
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and RO is nethoxy. In a preferable enbodinent, R and
R9 are hydrogen and R8 is |ower” al kyl such as nethyl
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appbchBy pseftrosder  hydr oxyal kyl such as hydr oxynet hyl ,
or hal ogenated | ower alkyl such as fluoromethyl. In
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R10 is fluoronethyl. Preferred conmpounds of genera
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rac-9, 10-di nmet hoxy-3(3-mtal yl-15 3, 4, 6, 7, 1l b]

3- hexahydr o- 2H pyri do [Z,fi soquinolin-2-y|anine

hydr ochl ori de, rac-9, 10-d

-mtolyl-1,3,4,6,7,11b [ 3-~

a] isoquinolin-2(3-ylam ne,

9, 10-di net hoxy-3(R)-mtolyl-1,334,6,7,1

| b(R) - hexahydr o- 2H-pyri do[ 2, 1- a]

i soqui nolin-2 S l,am ne

9 13 vdmngnwooéé %m(dé ape tashyypdependently hydyoges, lower alkyl, lower alkoxy,
Rt EWS?(F% god [Rvel alkek provided that R7, R® and R® are not all

|squ|no I‘n- (%?t%?%i% ne, Alkghp
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( 3- hexahydro-2H pyrido [2,1 10

a] i s ageferidid lﬁwgﬁa]kﬁamxch&s in R, R® and R® are methyl and ethyl, with methyl

%ﬁ%}%) e%ﬁ%?pg %/fsg%‘fpbﬁ%ﬁa f%iawif 'ﬁkt%cyq"eﬁdﬂe in R7; R®and R”is methoxy.

i soqui nolin-2(S)-ylam ne, 9, 10; di net hoxy
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In a further preferable embodiment, R” and R are hydrogen and R® is Jower
hydroxyalkyl such as hydroxymethyl, or halogenated lower alkyl such as fluoromethyl.

. . . 1.
In still another embodiment of the present invention, R’ is

wherein R is lower alkyl or halogenated lower alkyl.

Preferable lower alkyl residues R' are methyl and ethyl, with methyl being
especially preferred. Preferable halogenated lower alkyl residue R is fluorornethyl.

Preferred compounds of general formula (T) are those selected from the group

consisting of:
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, 7, 11bP- hexahydro- 2H pyrido [2, 1-a]

i Soqaurm% =3 Ryutingsthyl-pyridin-2-y1)-1,3,4,6,7 ,11b(R)-hexahydro-2H-
)-9, 10-di met hoxy- 1, 3, 4, 6,
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rac-9,10-dimethoxy-3p-(6-methyl-pyridin-2-y1)-1,3,4,6,7,11bB-hexahydro-2H-
pyrido[2,1-a}isoquinolin-2B-ylamine,

rac-9,10-dimethoxy-38-(5-methyl-pyridin-2-y1)-1,3,4,6,7,11bB-hexahydro-2H-
pyrido{2,1-a}isoquinolin-2o-ylamine,

rac-9,10-dimethoxy-3p-(5-methyl-pyridin-2-y1)-1,3,4,6,7,11bp-hexahydro-2H-
pyrido[2,1-a)isoquinolin-2§-ylamine, :

rac-9,10-dimethoxy-3p-(4-methyl-pyridin-2-y1)-1,3,4,6,7,1 1bB-hexahydro-2H-
pyrido[2,1-a]isoquinolin-2B-ylamine,

9,10-dimethoxy-3(R)-(4-methyl-pyridin-2-y1)-1,3,4,6,7,1 1b(R) «hexahydro¥2H~
pyrido|[2,1-a]isoquinoiin-2(S)-ylamine, ' _
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and pharmaceutically acceptable salts thereof.

The compounds of formula I have three or more asymmetric carbon atoms and can
exist in the form of optically pure enantiomers, mixtures of diastereomers, racemates, or

mixtures of diasteroisomeric racemates. The invention embraces all of these forms.

In a preferable embodiment, R' and the hydrogen in position 11b of the
pyrido[2,1a]isoquinoline backbone are in dis-configuration, whereas the amino group in

position 2 of the pyrido[2,1ajisoquinoline backbone is in trans- configuration, i.e.

..configuration,.i.e. NHZ NH2 . R.R .H ., HN.OF il
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derivatives which are capable of, conversion back to

t he parent conpound in vivo. ThHe present invention

al so Iaest proesfrlt f.
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l.aw. Schenme 1 ORI -Br, Pd(OAc)2 OR '

]toﬁﬁg.lé%tg u?eyl phosphi ne, sodi umtert butoxide / Ao N

THEI N OOi 2 NOHWZ RR NH0Hp{QL NaCAc, EtOH

ONH2, Raft ON 0 3 4 2The synthesi s of 31phenyl and

3-pyri dyI derivatives i s.Butlined i 1 and
can be achi eved using the ketone 1 rting
material, a conpodhdiwel |} known i art [Chem

Ber. 95, 2132 (1962)] ."NReaction ot~ 1 WNfh an aryl
halide | eads in a net aI[— medi at ed reactl on and under
~suitable conditions (base, excltusi on of oxygen) to the
aryl - and heteroaryl ketones 3. Preferred netal

5 eagentsn BE E‘@E“tHEE‘ Rt GhYSiRls o‘i’@r?e@ﬂ%ﬁ@&l&é&ﬁ in this invention
PCT/ EP2004/ -11 The ket one éhe nverte le of
82 Rhe é@nfa@ﬁ%i 4téﬁ%cﬂwahaﬁ%w tﬁ@f% Vesr%bé o Cﬁ???

| SvARIcRANIVR ESiHRPatdt t&fkﬁpéﬁﬁ‘tcﬂn@ﬁ@up to an oxine of
formula 3 using

The present invention also relates to a process for the manufacture of compounds
of formula I. The compounds of the present invention can be prepared as indicated in

- 10 Schernes 1 and 2 below:

Scheme 1
R1-Br, Pd(OAc),
: tri-tert-butyiphosphine,
(lj H sodium tert-bufoxide
_ N THF
0
|
1
.CH
N
! R
NH,OH.HCI H ‘
NaOAc, EtOH O N H,, Ra/Ni
O
| 3

The synthesis of 3-phenyl and 3-pyridyl derivatives 4 is outlined in Scheme 1 and
can be achieved using the ketone 1 as starting material, a compound well known in the

15 art [Chem. Ber. 95,2132 (1962)]. Reaction of 1 with an aryl halide leads in a metal-
mediated reaction and under suitable conditions (base, exclusion of oxygen) to the aryl- -

and heteroaryl ketones 3. Preferred metal reagents are palladivm catalysts.



hydr oxyl am ne hydrochl ori de and sodi um acetate in a

sol vent such as ethanol. Oxinmes can be reduced by
woehg/ooesat al yti c hydrogenation to the final compuErem4H06336

5 The 2a, 3(3, | 1b(3 isoner g usual ly the

predom nant product which is e ]SI ly separ at ed from

t he St ereqi soner chro
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" The separation of the enantiomeric mixture in its chiral components can be

achieved by chromatography on a chiral phase.

Scheme 2
. 2
. coor? COOR
MeQ NH,CAC MeO
MeQ .MeO
1, NaBH NHBoc HHiBoc
THF H 3 rearrangement H
MeO 11b — =  MeO N

2. Bog,O N

3. K_OH MeO MeO
7 3

] R0 . R
MeO—_~O~_-Oe NHBoc= ' NH, =
\(_Z, A N ol NS
100 H H
MeQ
MeQ N = N
HOAC, pyridine
MeO MeO
9 10

R* = methyl or ethyl; RI® = R or C(O)-R'™, with R* = H, lower alkyl, or
halogenated lower alkyl.

10 The synthesis of pyrrol-1-yl dertvatives 10 is outlined in Scheme 2 and starts with
the B-ketoester 5 (R* = methyl or ethyl), a compound well known in the art (Hely..
Chim.Acta 1958, 41, 119). Reaction of 5 with ammonium acetate in a solvent such as

methanol produces the B-enamino-ester 6, which is reduced, preferably with sodium
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The invention therefore also relates to pharmaceutical compositions comprising a

compound as defined above and a pharmaceutically acceptable carrier and/or adjuvant.

Further, the invention relates to compounds as defined above for use as therapeutic
active substances, particularly as therapeutic active substances 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, imflammatory
bowel disease, Colitis Ulcerosa, Morbus Crohm, obesity, and/or metabolic symirome or
B -cell protection, preferably for use as therapeutic active substances for the treatment

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

ed above,when
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impaired glucose tolerance. Such medicaments comprise a compound as defined above.
Furthermore, the invention relates to the use as defined above, wherein the disease is

hypertension or the use for the preparation of diuretic agents.

Tn context with the methods and uses defined above, the following diseases relate to
a preferred embodiment: diabetes, particularly non-insulin dependent diabetes mellitus,
impaired glucose tolezance, obesity, and/or metabolic syndrome or B-cell protection,

preferably non-insulin dependent diabetes meliitus and/or impaired glucose tolerance.
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In the colorimetric assay H-Ala-Pro-pNA.HCI {Bachem L-1115) is used as a
substrate. A 10 mM stock solution in 10% MeOH/H20 is stored at —20 °C until use. In
1Csp determinations a final substrate concentration of 200 pM is used.' In assays to
determine kinetic parameters as Kmy Vipan K the substrate concentration.is varied
between 100 pM and 2000 M.

Fluorescence is defected in a Perkin Elmer Luminescence Spectrometer LS 50B at
an excitation wavelength of 400 nm and an emission wavelength of 505 nm continuously
every 15 seconds for 10 to 30 minutes. Initial rate constants are calcuiated by best fit

linear regression.



Activity of DPP-1V inhibitors are tested with natural
human DPP-1V derived from a human plasma pool or with
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The compounds of formula I and/or their pharmaceutically acceptable salts can be 7
used as medicaments, e.g. in: the form of pharmaceutical preparations for enteral,
parenteral or topical administration. They can be administéred, for example, perorally,
e.g. in the form of tablets, coated tablets, dragées, hard and soft gelatine capsules,
solutions, emulsions or suspensions, rectally, e.g. in the form of suppositories,
parenterally, e.g. in the form of injection solutions or infusion solutions, or topically, e.g.

in the form of ointments, creams or oils. Oral administration is preferred.

sol.ution_in. 1,.0% MeOHL H20.i.s_.stored.at.-20.C.until Use. .o



The absorption of pNA liberated fromthe colorinetric
substrate is detected in a Packard SpectraCount at
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mnutes. Initial rate constants are calcul ated by
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buffer substances, solubilizers, colorants and masking agents and antioxidants come into

consideration as pharmaceutical adjuvants.

The dosage of the compounds of formula I can vary within wide limits depending
on the disease to be controlled, the age and the individual condition of the patient and
the mode of administration, and will, of course, be fitted to the individual requirements
in each particular case. For adult patients a daily dosage of about 1 to 1000 mg, especially
about 1 to 100 mg, comes into consideration. Depending on severity of the disease and
the precise pharmacokinetic profile the compound could be administered with one or

several daily dosage units, e.g. in 1 to 3 dosage units.

The pharmaceutical prepa;rations conveniently contain about 1-500 ing, preferably

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

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

They are, however, not intended to limit its scope in any manner.
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WO 2005/ 000846 PCT/ EP2004/ 006336 -16 The production
of the pharmaceutical preparations can be effected in
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in the art by bringing the descyibed conpounds of
formula | and/or their pharnaceutlcally accept abl e
salts, optionally in conbi.nat 0. W th ot her
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soft gelatine capbules) Suitable carrier materials
for the production of solutions and syrups are, for
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1 NMR (CDCly) : 8 = 7.29-7.24 (m, 1 H), 6.99-6.73 (m, 2 H), 6.62 (s, 1 H), 6.59 (s, 1
H), 3.96-3.92 {(m, 1 1), 3.89-3.80 {m, 6 H, 2 methoxy groups), 3.76-3.72 (m, 1 H), 3.43-
3.38 (m, 1 H), 3.19-3.93 (m, 5 F1), 2.79-2.64 (m, 3 ), 2.32 (s, 3 H, Ar-CHS).

b} rac-9,10-Dimethoxy-3B-m-tolyl-1,3,4,6,7,11b B-hexahydro-2H-pyrido[2,1-a]-
isoquinolin-2-ylamine hydrochloride

' rac-9,10-Dimethoxy-3p-m-tolyl-1,3,4,6,7,11bp-hexahydro-2H- -pyrido[2,1-a]isoquinolin-

2-one (62 mg), NaOAc (16 mg) and hydroxylamine hydrochloride (14 mg) were
dissolved in efhanol (2 ml) and stirred at room temperatare for 3 hours. Water (2 ml)

| and Ni-Al alloy (100 mg) were added. NaOH as a 32% aqueous solution (0.35 ml) was
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a)  rac-9,10-Dimethoxy-3p-m-tolyl-1,3,4,6,7,11b p-hexahydro-2H-pyrido[2,1-

alisoquinolin-2-one

A mixture of palladium acetate (1.72 g), sodium tert-butoxide (22.01 g) and rac-9,10-
dimethoxy-1,3,4,6,7,11bB-hexahydro-2H-benzo[a] quinolizin-2-one (20.0 g) [D. Beke, C.
Szantay, Chem. Ber. 95, 2132 (1962)] were evaporated under high vacaum at 80 °C and

* charged with argon three to five times. Degassed tetrahydrofuran (220 ml) was added at

room temperature under argon. The reaction mixture was stirred for 15 minutes at room
temperaturé, and tri-tert-butylphosphine (1.86 g) and 3-bromotoluene (13.75 g) were
added simultaneously with a syringe. The reaction mixture was stirred at 20-25 °C under
argon for 4 hours. The crude reaction mixtare was poured on ice/water (1 L), and the
precipitate was filtered off. The filtrate was extracted twice with tert-butylmethyl ether.
The organic phase was concentrated, the residue was combined with the precipitate
obtained above and dissolved in methylene chioride, washed with water and brine. The

organic layer was dried over magnesium sulfate and filtered. The solvent was evaporated.




was chromat ographed on silica gel (ether) to afford
139 ng (0.39 mmol, 41 % of rac- 9, 10-di net hoxy-3
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F gD Bl 3B ar ]
t%{&er %.?,ﬁ%ra@&ﬁ%%geﬁ ) gh{ ﬁ?&&t&:ﬁ%ﬂb )iblH ﬁl %ﬁ 3’3 8B 18045,7,11bp

X times wt ene
chexahydte-2HrperidelAii- q@ﬂ@am?confa%% (GoFatiggrflpurless solid
Wi th brlne drled over sodiumsulfate, filtered and
CIOMRQedT 2 fcuo. Chromat ography on silica gel
(CHz2C NH4 H aq 25% 100/5/1) afforded the

Eansr Zaiot@rraﬁﬁ Brap e e AL N PR i Pl

met hydjesaquizialipr2Pddamie HCl in ether was added. The
sol vent was evaporated 10 to | eave the product (46 ng,

EXF% 9%?1%33 U A ANRE dﬁﬂéth&’y—?; Ij\-/ﬁl—(i(hﬁpﬂ 5 43081 B p(INEhbdro-2H-

r i, [2.0-adiseenineliny25¢r8-arime (32 @), 13 sthegolf diprppesl:h E5A0RyRL) Was

r rRERYWvECe/R2¢1508). T1RaesiaalthRturd ¢ds yapotdaed and charged with
hydrogen, conc. NHOH (45 ml.) was added with the help of a syringe, and the
hydrogenation was started. After 4.5 hours at 1.1 bar and room temperature, the reaction
mixture was filtered over a fine filter (caution!), the catalyst was washed with ethanol, the
filtrate concentrated. The residue was chromatographed over silica gel using methylene
chloride/methanol/conc. ammonia 95:5:0.5 and 90:10:0.9 as eluent to obtain the title
coﬁpound (3.0 g) as a yellow powder. This product was eluted first during

chromatography.

MS (ISP): 353.4 (M+H)".
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ﬁeél'ﬁg‘ﬂ@%é{ﬁnﬁ}o r'ggﬁ&@[ﬂ ace ea‘nf %SIggr)lte Eée%?eritignumewas 115

yhighttsr ac- 9, 10- di net hoxy- 3( 3- n}tolyl
1, 3, 4, 6, 7, 11b( 3- hexahydr o- 2H pyri do[ 2, 1- a] i soqui nol i n-

150eL ko (M35, 085~ Y8b ESWcnRbiothn S M (1 P):

~.rac-9,10-Di wethoxy 3[3-mtolyl- ﬁﬁB 4,6,7,1.1b(3-hexahyd..

ro-21-1-pyrido[ 2, 1- a]|soquE 42-one oxime To a

suspensi on of

'Qal@' Buﬂ@h@gffBW)Qﬁ%O@Bim&@Ky 1(3)-Bedatydil-2H-pyrido[2,1-alisoquinolin-
ro-

% exahy 2H
“Y anand

The title compound was obtained after separation of rac-9,10-dimethoxy-3B-m-tolyl-
1,3,4,6,7,11bB-hexahydro-2H-pyrido[2,1-a]isoquinolin-2B-ylamine {(Example 2) through
a Chiralpak AD column with 15 % ethanol/heptane as eluent. The retention time was 153

minutes.

MS (ISP): 353.3 (M+H)™, [alp—154° (¢ 0.523, chloroform).



pyrido[ 2, 1-a] i soqui nol i n-2-one (26.95 g) in ethanol
(500 nmL) were added to hydroxyl am ne hydrochl ori de

WO(2B0rB®0gy and sodi um acetate (6.92 g). The reBCHEFAN04/006336

10

15

mxture was stirred at roomtepperature for 4.5
hours, cold water (1.5 L) was added. The precipitate
was filtered off, and the c}g{lélgly@i washed wth cold
wat er and dried over P205 tnder i gh vacuum over
night to obtain ) . .
raes, ) -Tomdihesr 8 xap-Biy3-1 4 6F 1 b hgralrydrop 2 pypisio[2,1-a] isoquinolin-
?géqmg{eo- 2H pyrido[ 2, 1-a] i soqui nol i n-2-one oxi ne

.48 g) as a colourless solid. 15 M5 (ISP): 367.4
(MtH) +. ¢) rac -
9, 10- Di net hoay- 3[ 3-mtol yl -1, 3jH, 6,
hexahydro-2H pyrido[2,1- a] isio q
-ylamine To a sol ution of
rac-9, 10- di net hox;j- 3[ 3- milQliyl -1£3, 4,6, 7, 11b[ 3- hexahyd
ro-2H pyrido [2, £a]isequi i~ 2-one oxime (30.2 Q)
i n ethanol /di oxane 1 ) was 20 added the wet
Ra/ N (150 g). The r&a s I’xt ure was evaporated and
charged with hydré&yen, “Conc™” NHAOH (45 nl) was added
with the help of d syringe, and the hydrogenation was
started. After 4.5 hours at 1.1 bar and room

tenperature, the reaction _mxture filtered over a, ..
fhagreduct wps eliained shiby ,ﬁw%%ﬂ%%ﬁ%gwp?’%ﬁﬁcﬂkég Hi EFffR IR 2 cluting as
siddaaebmpbhed (0.4 Y atighepliesttysaled. The residue was
chromat ogr aphed over silica gel using nethylene 25

ﬁg g&gds/g& l/ conc. ammoni a 95:5:0.5 and 90:10:0.9
)s?' ain the title conmpound (3.0 g) as a
yel | ow powder. This product was eluted first during

chromat ography. Ms (1SP): FBRmplg fH) +. WO 2005/ 000846
PCT/ EP2004/ 006336 -20 Exanple 3

rido |2,
RE0gdemsiei n-2(S)-ylamine NHZ ON O 5 The title
conmpound was obtained after separation of
rac-9, 10- di met hoxy- 3(3-mt ol y'NH2

" L. OX Ve S0 B =10% b l A 14k 3y ; -0-2H-pyrdo[2,1-aliso TUTEO T = oe e
%%@%&&%ﬁé@ﬁ%; %?Ay&,ﬁﬁ,@ﬁ,i{ﬂ)(? lgt]ﬁ@??dro 2H-pyrido[2,1-alisoquino

The title compound was obtained after separation of rac-9,10-dimethoxy-33-m-tolyl-
1,3,4,6,7,1 le—hexahydro~2H—py"rido[2,l—a]isoqlﬁnolin—Za—ylarrﬁne {Bxample 5)
through a Chiralpak AD colurmn with 20 % isopropanol/heptane as eluent. The retention

time was 270 minutes.

MS (ISP): 353.4 (M+H)", [a]p~57 ° (¢ 0.345, chloroform).



1,3,4,6,7,11b( 3- hexahydro- 2H- pyri do[ 2, 1- a] i soqui nol i n-
2(3-ylam ne (Exanple 2) through a Chiral pak AD col umm
WORWH00DBAO, et hanol / hept ane as el uent. The r et PEIIVERIV04/006336

time was 115 minutes. M5 (ISP); 353.3 (MH) +,

[a] D+156 (c 0.558, chloroforny. 10 Exanple 4

9, 10-Di net hoxy-3 (S)-mtol yll;ffa%ﬁe% 6,7,11b

(S) - hexahydro-2H pyrido [2,1-a]" 1 soqui nol i n-

2(R-ylamine NHZ/ HOD::: N O1 The title

CorpBumdhais 3 Gbtmi ot Iah467. seFarhsrilsire2H-pyndo[2,1- .
raiﬁéfgﬁ&girgb@tﬁ%yﬁé[ 3-mtolyl 15 1,3,4,6,7,11b
j 3- hexahydr o- 2H pyri do[ 2, 1-a] i soqui nol i n-2(3-yl am ne
(Exanple 2) through a Chiral pak AD celum with 15 %
et hanol / hept ane as el uent. ThelH
m nutes. M5 (1SP): 353.3 (M+H)
chlorofornm. WD 2005/000846 P
Exanpl e 5
rac- 9, 10- Di met hoxy23( 3
3- hexahydr o- 2H pyri ddg poqui nol i n- 2a-yl am ne
NH2 HON O5 The p ' aS obtained in the final
chr omat ogr aphy des%ri bed in Exanple 2 eluting as
second conmpound (2D.2 g) as light yellow crystals.

73,4,6,7,11b

5 The.tiﬂe compound was obtained after separation of rac-9,10-dimethoxy-3B-m-tolyl-
1,3,4,6,7,11bB-hexahydro-2H-pyrido[2,1-a]isoquinolin-2c.-ylamine (Example 5)
through a Chiralpak AD column with 20 % isopropanol/heptane as eluent. The retention

time was 158 minutes.

MS (ISP): 353.4 (M+H)", [a]p +57 ° (¢ 0.545, chloroform).

rac-9,10-Dimethoxy-3B-(4-methyl-pyridin-2-y1)-1,3,4,6,7,11bp-hexahydro-2H-

pyrido[2,1-a)isoquinolin-2ot-ylamine

The title compound was prepared in analogy to Example 2. Tt was obtained as an orange-

15 red powder. This product was eluted second during chromatography (cf. Example 15).

MS (ISP): 354.3 (M+EL)".



M5 (I SP): 353.4 (MtH)+. Exanple 6 9, 10-Di met hoxy- 3
(S -mtolyl-1,3 ,4,6,7, | Ib (S) -hexahydro-2H pyrido

W( 2005/900846 | soqui nol in- 10 2(S)-yl anmi ne NH2 : GGTEBP04O06336

“wWith 20 % i sopropanol /
~tinme was 158 m nutes.

The title conpound was obtained;after separation of
rac-9, 10- dnmet hoxy-3(3-mtol yl -
1,3,4,6,7,11b[ i - hexahydr o- 2k pyxi go[ 2, 1- a] i soqui nol i n-
2a-yl ami ne (Exanple 5) through a Chiral pakAD col um
with 20 % i sopropanol / hept ane as el uent. TEIE‘ ra%t S:nt i}g{n
1510 Dirmnethary-2 0 - $imethespyrids:2rspy.3-435 5 1 i (O pbgahydro-21H-
3L BT+ fi6odiB. 2 @lbanahor M . W0 2005/000846

[ EP2004/ 006336 - Exanmpl e 7 9, 10- Di net hoxy-3
(R-mtolyl-1,3,4,6,7,1 1Ib
(R) - hexahydr o- 2H- pyri do[ 2, 1- a]
i soquinolin-2(R -ylamne NH2 / I NH\/ \=HN OS5 The
title conpound was obtai ned afterz [
rac-9, 10-di met hoxy-3(3-mtolyl -~

2a-yl am ne (Exanpl ¢.Q Chi ral pak AD col um

(c 0.545, chloroforf§. 10 Exafple 8

The title compound was obtained after separation of rac-9, 10—Dimethoxy_—3B~(4—methyl—
pyridin-2-y1)-1,3,4,6,7,11bB-hexahydro-2H-pyrido[2,1-a}isoquinolin-2a-ylamine
(Example 8) through a Chiralpak AD ¢olumn with 20 % isopropanol/heptane as eluent.

The retention time was 350 minutes,

MS (ISP): 354.3 (M+H)", [o]p—67.5 ° {c 0.527, chloroform).

16

15

9,10-Dimethoxy-3(R)-(4-methyl-pyridin-2-y1)-1,3,4,6,7,11b(R)-hexahydro-2H-
pyrido[2,1-alisoquinolin-2(R)-ylamine

The title compound was obtained after separation of rac-9,10-% \athoxy—3[3~.(4-methy1—
pyridin-2-y1)-1,3,4,6,7,1 1bp-hexahydro-2H-pyrido{2,1-alisogu. -:lin-2¢-ylamine
(Example 8) through. a Chiralpak AD column with 20 % isoprop: wol/heptane as eluent.

The retention time was 200 minutes.

MS (ISP): 354.3 (M+H), [a]p+68.8 ° (c 0.520, chloroform).



rac-9, 10- D net hoxy-3 (3-(4-nethyl -pyridin-2-yl)
-1,3,4,6,7, | 1b (3-hexahydro-2H

W%WW@WF‘Q? 1-a] i soqui nolin-2a-yl amine NH2 H NPGTIER2004/006336
The title conpound was preparedsqn anal ogy to Exanple
2. It was obtained as an orange- 15 red powder. This
product was el uted second [ ¢hr omat ogr aphy (cf.
Exanpl e 15) M5 (ISP): 354.3 %\/H—I) +. WD 2005/ 000846
PCTI EP 063 le .9
Fo48:16; %%:Eﬁ eahﬂE&YE@m-agyPra?#ﬁzl%%B:]i?}%%%?fézzﬁ*
1p511tdo(18)—ahed@hy@1ﬁﬂzé€+ﬁarpiym1 do
[2,1-a]isoquinolin-2(S)-ylamne r2J) HN O N5 The
title conpound was obt ai ned aft@ [y S€eps i on of
rac-9, 10- Di net hoxy- 3[ 3- (4- met hyk
pyridin-2-yl)-1,3,4,6,7, 11 b(3- hexahydro- 2H pyri dof 2, 1-
a] i soqui nol i n-2a-yl am ne @Exarrpl e 8) througk a
Chi ral pak AD col umm w t b. 20784 sopr opanol / hept ane as
eluent. The reténtio & wasN350 minutes. M5 (ISP):
354. 3 (M+H) +, [a]\D67 0.527, chloroform. 10
Exanpl e 10
9, 10- Di et hoxy- 3(R) (4- msthyl pyridin-2-yl)-1,3,4,6,7,

C{.ﬁeﬁggﬁ) Iggoas %F%D in /ana!hgj'_ﬁozﬁi{arrylmz If wgs ﬂ)tamad as a yellow

powder This product was eluted second during chromatography (cf. Example 12).

MS (ISP): 354.4(M+H)".
Example 12

rac-9,10-Dimethoxy-38-(6-methyl-pyridin-2-y1)-1,3,4,6,7,11bB-hexahydro-2H-

10 pyrido[2,1-alisoquinolin-2p-ylamine

The title compound was prepared in analogy to Example 2. It was obtained as a yellow

powder. This product was eluted first during chromatography (<f. Exarple 11).
MS (ISP): 354.4 (M+H)™.
15 Example 13

7a¢-9,10- Dimethoxy-33-({5-methyl-pyridin-2-y1)-1,3,4,6,7,11b[3- hexahydro~2H—
pyndo[z 1-a]isoquinolin-2¢-ylamine, :



O The title conmpound was obtai ned after separation of
rac-9, 10-' et hoxy-3R-(4-nethyl- 15°

WO Wsi62-yl ) -1, 3, 4, 6, 7, | | b[ 3- hexahydr o- 2H pPETHERW4/P06336

ali soqu. A n-2a-ylame (Exanpl e ) through a Chiral pak
AD colum with 20 % i sopropL -:ol/heptane as el uent.

The retention tinme was 200 m'nutes I\/IS(ISP) 354. 3
(MtH) +, [a] D+68.8 (c 0.520, chhefof opf >~ W0

2005/ 000846 -24- PCT/ EP2004/ 00633§ : anpl]e 11

rac-9, 10- Di et hoxy- 3( 3- ( 6- met byt >pysfd 2-yl)-1,3,4,6

, 7, 11b( 3- hexahydr o- 2H pyr
i soqui nol i n- 2a-y| af
conmpound was prepared to Exanple 2. It was
obt ai ned as a yeM.ow.-~powste Ai s product was el uted
second duri ng chr ot ography (cf. Exanple 12). M5
(1SP): 354. 4(|\/HrH)+ Exanpl e 12

r @He i 901%2' %ﬁe& 8 RIdYY o Py Azhle 2 2wk bbhirdd4s 6n off
I b( 3-hexahyd

ON 5 The title

pvhf%?‘ﬁ . B SHRACHORS ﬁu@éﬁesﬂnérﬁ%g R mateggap iy (of. Example 14).

N Q The title conpound was prepared in anal ogy to
Ex@nps®: 254.3 (MwWeR T obt ai ned as a yellow powder. This
product was eluted first during chromatography (c
Exanple 11). Ms (I1SP): 354. . 15 Exanple 13
rac-9, 10- Di net hoxy-3 (3 ﬁX&hﬁ@li

- (5- net hyl - r|d|n2yl)1346 I 1Ib

3SR Pon quz—?yﬁ (5-methyl-pyridin-2-y1)-1,3,4,6,7 11b[3—hexahydro -2H-

pyrido[2,1-a}isoquinolin-2B-ylamine.

1¢

15

The title compound was prepared in analogy to Example 2. It was obtained as an off
white powder. This product was eluted first during chromatography (cf. Example 13).

MS (ISP): 354.3 (M+H)".
Example 15

| rac-9,10-Dimethoxy-3f-(4-methyl-pyridin-2-y1)-1,3,4,6,7,1 1bB-hexahydro-2H-
pyrido[2,1-a]isoquinolin-2p-ylamine




pyrido [2,1-a] isoquinolin-2a-ylamne. WO 2005/ 000846
PCT/ EP2004/ 006336 -25 NH '2 X:'-Z~z HN N The title

WOats8¥d was prepared in anal ogy to Exanpl e ZCT[EP2({#§06336

15

20

obtained as an off white powdgg. This product was
el uted second during chronatography (cf. Exanple 14).

b‘ﬁe(ﬁglg éma%gﬁl% %aé é{k g%rg %a%é(?gﬁg i Ple 2. It was obtamf::id as an orange

ppwiden Eh(s@hémw@ Flgt rstpiﬁnncgd: %natﬂgqap y (cf %xamp 28).°
|squ|noI|n 2J3-yl ami ne. JZN OThetitle

Y] ondsyasyprgpared in anal ogy to Exanple 2. It was
obtgglgned as an off 10 white powder. This product was

eluted first during chromatogra (cf. Exanple 13).
MG (1SP): 354.3 (MH). Exaf%%gpfl%gl%

rac-9, 10- D net hoxy- 3(3- (4-nethyl -p),ridin-2-yl)-

&, - Dith¢BeheX@ydroei-ppydindeyl)-2,5467,11b(R) hexahvciro 31
[ i-nol§.n- .y -an , HN O N 15 WO
f%%gg%éh%qﬁﬁ}%g%%g%% -26 The title conpound
was prepared in analogy to Exanple 2. It ,was obtai ned
as an orange powder. This product was eljuted first

during chromatography (cf. Exanphgy8). | SP): 354.3
(MrH) +. :

ot =~
.

The title compound was obtained after separation of rac-9,10-Dimethoxy-33-(4-methyl-
pyridin-2-y1)-1,3,4,6,7,11bf-hexahydro-2H-pyrido{2,1-a] isoquinolin-2f-ylamine

retention time was 200 minutes.
MS (ISP): 354.3 (M+H)™, [a]p +129 ° (¢ 0.511, chloroform).
Example 17

9,10-Dimethoxy-3(S)-(4-methyl-pyridin-2-y1)-1,3,4,6,7 ,11b(S)-hexahydro-2H-
pyrido[2,1-a]isoquinolin-2(R)-ylamine

The title compound was obtained after separation of rac-9,10-Dimethoxy-33-(4-methyl-
pyridin-2-y1)-1,3,4,6,7,1 1bB-hexahydro-2H-pyrido[2,1-a] isoquinolin-2p-ylamine
(Example 15) through a Chiralpak AD colurnn with 20 % ethanol/heptane as eluent. The

retention tirme was 159 minufes.

(Exarnple 15) through a Chiralpak AD column with 20-%- ethanol/heptane-as eluent. The o



Exanple 16 5

9, 10- Di net hoxy-3(R) - (4-net hyl -pyridin-2-yl)-1,3,4,6,7,
WOI2003/69084%ex ahydr o- 2H- PCT/EP2004/006336

pyrido[ 2, 1-a]isoquinolin-2(S)-ybamine NH2 / N OI N

O The title conmpound was obtained after separation of

r 2 Qed0=0) ¥-36.3-{A- -

p@@gl @?%)OQ%W% ’ [,%%]?7{,2!% g?g!}%lé’xcg}lof 8?051-1.%1—# pyri do
[2,1-a]isoquinolin-2(3-ylam ne 10 (Exanpl e 15) through
a Chiral pak AD colum w th BgmpleilBanol / hept ane as

el uent. The retention tinme was 200 mnutes. M5 (I SP):

?E’Ecgbég, I1 %—M}%’H&oﬂ—@b D51 20hyi FyrfBinblyl)-a 8l 08 0fi B rhexahydro-2H-

9Pmng?ﬁ2r}e%lhﬁﬁym3b€)zﬂcﬂ%tehy| -pyridin-2-yl)-1,3,4,6,7,
Il b(S)-hexahydro-2H 15
pyrido[ 2, 1-a] i soqui nolin-2(R) -yl agHne~NH2
O The title conpound was obtained &fteé
rac-9, 10- Di net hoxy- 3f 3- (4- met hyl—~
pyridin-2-yl)-1,3,4,6,7, | |jp
[2, 1-a] isoquinolin-23-yham ne 3
a Chiral pakAD col umm wi % et'Manol / hept ane as
eluent. The 20 retentjix 5 159 m nutes. WO
s 20051000846 PCT/ EP2084/ 006336 ~27 M5 (1SP): 354.3
(MtH) +, MD- 127 (c 0.597, chloroform. Exanple 18

" #fic Jud do 3pared j it ined as an off
( ?ﬁ? gﬂg&g?xﬁ%@r%@‘?’%%{frgpaie% 111) a_nf}o:gy Liio g:fc%rfl]ile 2. It was obtained as an o
| wh3e pewdtry dhis peeducsyes duted second during chromatography (cf. Example 19).
[2,1-a]isoquinolin-2a-ylam ne. NHZ
MS (ISP): 354.3 (M+H)™.

N i0Ol N
aration of

Example 19

pyrido]2,1-a]isoquinolin-2p-ylamine

The title compound was prepared in analogy to Example 2. It was obtained as an off

white powder. This product was eluted first during chromatography (cf. Example 18).
15 MS (ISP): 354.3 (M+H)™.
Example 20

rac-3[-(4-Ethyl-pyridin-2-y1)-9,10-dimethoxy-1,3,4,6,7,11bB-hexahydro-2H-pyrido[2,1-

‘a)isoquinolin-2c-ylamine

10mc_9,10~ Dlmethoxy_gB-(3_methyl_pyndm_2-}r1)_1,3,4,6,7,11b[3-hexahydro-2H— e



HN DNS5 D The title conmpound was prepared in

anal ogy to Exanple 2. It was obtained as an off white
WORO0NWe346 Thi s product was el uted second dur i n§CT/EP2004/006336

chromat ogr aphy (cf. Exanple 19)28 M5 (I SP): 354.3

(MrH) +. Exanple 19 10

rac-9, 10- D et hoxy- 3(3- (3- et hyl - pyri di_n- 2 yl)-1,3,4,6

, 7,11 b(3-hexahydro-2H pyrido [ 2,1-a]

i soqui nolin-2(3-ylamne nfl HN /0 I

Nfp The title

conmpound was prepared in anal ogy H(fm It was
obt ai ned as an off white powder.: ct was
eluted first during chromatography pl e 18)

15 M5 (1 SP): 354.3 (M+H) +.
rac- 3p- (4- Et hyl - pyr i n-
1li b( 3- hexahydro- 2 I(pyn 0
qui nol i n- 2a- yIamngV\D
28 NHZ N HN O] onmpound was prepared.in
anal ogy to Exanple 2. It vvas obtai ned as an off white

(%ﬁ}v&%}%cggﬁé%ﬁg rw(()ag lf")% aLit & dtosﬁﬁ%%x%?ff %g; %Qg%bgaliled as an off

(Wit powder. This product was eluted second duzing chromatography (cf. Example 21).

a
F;(- 0 10-rrethoxy 1,3,4,6,7,
i- aNis o

MS (ISP): 368.1 (M+H)™.
5 Example 21

rac-3p-(4-Ethyl-pyridin-2-yl)-9,10-dimethoxy-1,3,4,6,7,1 1bf-hexahydro-2H-pyrido[2,1-
alisoquinolin-2$-ylamine

The title compound was prepared in analogy to Example 2. It was obtained as an off
10 white powder. This product was eluted first during chromatography (cf. Example 20).

MS (ISP): 368.1 (M+T1)™.
Example 22

rac-3B-(4-Bthyl-phenyl)-9,10-dimethoxy-1,3,4,6,7,1 1bp-hexahydro-2H-pyrido([2,1-

alisoquinolin-20-ylamine



5 Exanple 21 rac-3 (3-

(4-Ethyl -pyridiri-2-yl)-9,10-di nethoxy-1,3,4,6,7, | |b
WOLBeH Ry dr o- 2H pyrido [ 2, 1- a] iso qui nol i nPZTEP2004/006336

3-ylamine NH2 HN i01 \ NO,,The title conpound was

prepared in anal ogy to Exanple 3. It was obtained as

an off 10 white powder. This product was el uted

first during chromat ogr aphy (cf. Exanpl e420). M5

(ISP): 368.1 (MtH)+. Exanple 22 rac-3

(3-(4-Ethyl -phenyl)-9,10-di met hoxyq1, 3.4

(3- hexahydro-2H-pyrido [2, |- a] 3 & o

a-yl am ne WD 20051000846 PCT/ ER2004

/01 N OThe title conpounH

to Exanple 2. It

¢pared in anal ogy
a”of f  white powder.

(cf. Exanple 23).\\‘. Py /-4 (MHH) +. 5 Exanpl e
23 _
- rac-3f3-(4- Ethyl - phenyl) -9, 10- di net hoxy-1, 3, 4, 6, 7, 11b3
‘1"11%@1%36.@ ol RV F e@hredin aadlodryswaﬂipﬂd N123 otitaintdes an off
e c

e . i TR0 o R SRR 8 b 2.

MS (ISP): 367.4 (M+H)™.
5 Example 23

rac-3p-(4-Bthyl-phenyl}-9,10-dimethoxy-1,3,4,6,7,1 1bp-hexahydro-2H-pyrido|2,1-
a]isoquinolin-2f-ylamine

' The title compound was prepared in analogy to Example 2. It was obtained as an off
10  white powder. This product was eluted first during chromatography (cf. Example 22).

MS (ISP): 367.4 (M+H)™.
Example 24

rac-3p-(2,5-Dimethyl-phenyl)-9,10-dimethoxy-1,3,4,6,7,1 1bB-hexahydro-2H-
pyrido[2,1-ajisoquinolin-2¢-ylamine



10 white powder. This product was eluted first during

chromat ography (cf. Exanple 22). M (I1SP): 367.4
WO(MEH)OQSII-GExanp| e 24 rac-3 PCT/EP2004/0066336

(3-(2,5-Di.met hyl - phenyl) -9, 10- djyret hoxy-1, 3,4,6,7,1

| b( 3- hexahydro-2H pyrido [2,1-a] iso

gui nol i n-2a-yl am ne WD 2005/ 000846 PCT/ EP2004/ 006336

white powder. This product was elut®ed $ duri ng
chromat ography (c Exanple 27). A G
(MtH) +. 5 Exanpl e 25 H
rac- 3(3-(3-Cycl opr oyl - ¢ D<'di met hoxy- 1, 3, 4, 6,
7,1 | b(3-hexahydro-2H 2y 1-a]

I soqui nol i n- 2a-yl ag ne H_N The title conpound
was prepared in analldgy to Exanple 2. It was obtai ned
as an off to white powder. This product was el uted

& | . 1 b et 2Q) obtaMad as an off
| srlggiqfe %%@cg%d 5 M an%ﬁieﬂog%fo E}E&% 113 ( -
i< 3¢ G- Vit Boiycipes dbitad scogpd during SHTRA GV 5 e 27)-
6,7, |1b(3-hexahydro-2H pyrido
[z&s%rsﬁig!mm@ ih- 2a- yl ani ne WD 20051000846
PCT/ EP20041006336 - 31-

5 Example 25

rac-3B-(3-Cyclopropyl-phenyl)-9,10-dimethoxy-1,3,4,6,7,1 1bp —hexahydro»?.H-
pyrido{2,1-a]isoquinolin-2¢.-ylamine

The title compound was prepared in analogy to Example 2. It was obtained as an off
10 white powder. This product was efuted second during chromatography (cf. Example 29).

MS (ISP): 378.3 (M+H)™.
Example 26

mc—Si3—(6-Methoxy—pyridin—2—y1)—9,10—dimethoxy'—1,3,4,6,7, 11bp-hexahydro-2H-

pyrido(2,1-alisoquinolin-2a-ylamine



NHZ HNO i01 \ NO The title conpound was prepared

in analogy to Exanple 2. It was obtained as an off
woniy@opeowder . M5 (1 SP): 370.4 (M+H) +. 5 ExanBiCa8/EPZ004/006336

rac-3

(3- (2, 5-Di met hyl - phenyl ) - 9, 10-di'met hoxy- 1, 3, 4, 6, 7, 11b

(3 -hexahydro-2H pyrido [2,1-a]

i soqui nol i n-2(3-ylam ne NHZ HQHQI

conmpound was prepared in anal oy “tojExa

obtai ned as an off 10 whit e powdetr” ~J

eluted first during chrong

(1SP): 367.3 (MHO~_E

O The title
ple 2. |t was

oduct was
angfe 24). M5

a]isoquinolin-Za-yDani ] H2 H ON 0 15 WD
2005/ 000846 PCT/ EP2004/ 006336 -32 The title conpound

\ggnseatﬁiee ?nrp%%nid%ag ?)faép%% ih %nalw;l)ég{ffpol ]%:a%nplé b VaSs ORLALDSn off
white powder.
MS (ISP): 370.4 (M+H).

5 Example 27

rac-3p-(2,5-Dimethyl-phenyl)-9,10-dimethoxy-1,3,4,6,7,11bp-hexahydro-2H-
pyrido[2,1-a]isoquinolin-2B-ylamine

The tifle compound was prepared in analogy to Example 2. It was obtained as an off
10 white powder. This product was eluted first during chromatography (cf. Example 24).

MS (ISP): 367.3 (M+H)™.
Example 28

rac-3B-(3-Isopropyl-phenyl)-9,10-dimethoxy-1,3,4,6,7,11bp-hexahydro-2H-pyrido [2,1-

a)isoquinolin-20-ylamine

13



white powder. MS (ISP): 381.4 (M+H)+. Exanple 29 5
rac- 3p- (3- Cycl opropyl - phenyl ) -9, 10- di net hoxy-1, 3,4, 6,7

WO 20050mshexahydr o- 2H  pyri do PCT/EP2004/006336

10

15

[2,1-a]isoquinolin-2[3-ylam negNH2 H N O The title
conpound was prepared in analogy to Exanple 2.1t.was

tai,ned as an off white ' 2028 as an off
ERe e Se utme i b Sl Sk (o P
whitdBowlSP) . 379.4 (M+H) +. Exanple 30 rac-3
(3-(3-Fl uornet hyl - phenyl ) -9, 10-di net hoxy-1, 3,4,6,7,11b

+pyrido [2,1-a]

%@%ﬁgﬁ%@%@)yl amine F NH2 HN O 15 The title
conmpound was' prepared in anal ogl¥,)50 Exanple 2. It was
obtained as an off white EB’WB “’Thi s product was
eluted first during chromatography (cf. Exanple 31).

g%&gﬁ 00845y PEHED2900Hi006386- 1,333, 7, Mb-herfydrn72ti
+
o]

., Exanpl e..3 .
G -ISIQEE’@PHET T8RSyl ) - 9, 10- di met hoxy
1,3,4,6, 7, 1l bp- hexahydro-2H pyrido [2_1-a]
i soqui nol i n-2a-ylam ne F

- The title compound was prepared in analogy to Example 2. It was obtainedasanoff

white powder. This product was eluted first during chromatography (cf. Example 25).
MS (ISP): 579.4 (M+H)".
Example 30

rac-3B-(3-Fluormethyl-phenyl)-9,10-dimethoxy-1,3 4,6,7,11bB-hexahydro-2H-
pyrido[2,1-alisoquinolin-2f-ylamine

The title compound was prepared in analogy to Example 2. It was obtained as an off
white powder. This product was eluted first during chromatography (cf. Example 31).



NHZ / H ON O1 s The title conpound was prepared
in analogy to Exanple 2. It was obtained as an off

womyedpewder . Thi s product was el ut ed second PUYERA@P4/006336

chromat ography (cf. Exanple 30)%5_ M (1SP): 371.3
(MrH) +. Exanple 32 10

rag- 2- et hyl - phenyl ) -9, 10- di net hoxy- 1, 3,
ﬁ%(geif IXﬁexg%f?/%lr o-2H pyrido [2, 1-a]
isoquinolln 2a-ylamne NHZ O H 1~-ON O The title

conpound was prepared in afaR®FE Yo Exanple 2. It was
obtai ned. as an off white powder. 15 Ms (I1SP): 383.4

(rb/#bbs 13- PR 2095/ QRRR4B o R@Eﬁ@%&ﬂ%@ﬂ@&%‘l 1bp HexEhyanplE-

rE?Z‘éLdQ (2 b2 oAty 2 TEEE et hyl - pyrrol -1-yl)-1, 3, 4, 6,
7,11 b(3-hexahydro-2H pyrido [2,1-a] E

i soqui nolin-2a-ylamne NHZ i0O NH O5 4
2- Ami no-9, 10- di et hoxy-1, 6, 7, 11 b-t et r ahydr o- 4H pyri do[
2, 1-a] i soqui nol i ne- 3-

The title compound was prepared in analogy to Example 2. It was obtained as an off
white powder. This product was eluted second during chromatography (cf. Example 30).

MS(SPY:3713 MDY

Example 32

rac-3p-(4-Methoxy-2-methyl-phenyl)-9,10-dimethoxy-1,3,4,6,7,1 1bB-hexahydro-2H-
pyrido[2,1-a]isoquinolin-2a-ylamine

The title compound was prepared in analogy to Example 2. It was obtained as an off

white powder.

MS (ISP): 383.4 (M+H)™.



carboxylic acid ethyl ester A m xture of
9, 10-di net hoxy- 2- oxo- 1, 3, 4, 6, 7, 1l b- hexahydr o- 2H pyri do

W 2003/000836 soqui nol i ne- 3- carboxylic acid ethyl R&SHBE2004/006336

10

(Hely. Chim Acta 1958, 41, 119,;,4.00 g, 12.0 mol)
and anmoni um acetate (13.9 g, gé nmol ) i n net hanol
was stirred 5 hat room 10 t%%gﬁ d4re. After
evaporation of the solvent f eS| due was partitioned
bet ween _ di chl oronet hane_and 1 sodi um hydr OXI de

s G LBr iR Yati-wethayorrokt YBrl &4:0, 1 MpSchgeabg,

Byrat e thhhent-anesho afford the title corrpound
?S’h ks 9%3%/&“ G R i d. N (1SP) 333, 2

(W91 _
rac- 2a-tert-But oxycar bonyl am no- 9 ﬁo;g;heLhoxy-l,3,4,6
, 7,1 | b3-hexahydro-2H 15

pyr|d0[2 1- a]lsqu|noIU ne- 3
ester Trifluoroacetic”a
a solution of 2-am no-9,
di met hoxy-1, 6, 7, 1l b-t eOf ahydr 0<4H pyri do[ 2, | -a] i soqui n
ol i ne- 3-carboxylic aci d ethyl ester (6.90 g, 20.8
mol ) in tetrahydrofuran (60 nL), then after 30 mn

th h ' .4
oo RE S ot 190 M S S RS W ocinotne 5
anot kerbo@icracid, etiylesteract i on m xture was concentr at ed
in vacuo and the residue partitioned between 2 M aq.

S%%ﬁ%%%%‘ (ﬁﬁleﬁfgxgtz‘ 8£b @@d; @7 ¢1- %@mgf@m%qm@ 1-

ﬁanl C ayer was wa I‘I ne, dried

e—&rﬁegbpjggllc&@é et%@tg: (Eehy o 4t 59'\/5% 41, 119 4d00 g, 12.0
ghﬁﬁbg raﬁ%‘ﬁiﬂiﬁékﬁduﬁﬁilgﬁ‘ee) (13810180 $@ddl} in0Retdbnol was stirred 5 b at room
I-tert ut I car bonat
G Gr R N IRURIES Ohiie SAGR A S PG B R pefecn
Tﬁﬁhfcﬁ'oﬁ;@thahle and Wag aqtsloﬂﬁﬁd hpdreride gbltitiah. Tbenrganic layer was dried

carpoxylic acid ethyl
) was added at OC to

15

20

25

t.emer C
¢ VRSPaL e S RE b B
( Whit4 sglid, M%ISPLBW MelH)ow solid, M5 (ISP) 435 4
(M-H) 1. WD 2005/ 000846 PCT/ EP2004/ 006336 - 35 c)

r 853 Fée‘c A% Eé-‘rt %ﬁ%%{;%&%ﬁﬁmrﬁm 9-Pm dBodi 185, 1ox) 185 Defardro-2H-

exa
pyrl aa{léo 2.1a3] F@ﬁamoheFﬁﬁé?ﬂ@(O@’]é%?%Q%Y etetci d
Pot assi um hydroxi de (86% 4.47 g, 68.5 nmol) was added
t UriusHHpenNsdc(100 niljevadadtiet 4t-0°C to a solution of 2-amino-9,10-

byt %ﬁ?}%{ g%%ilgytﬁ{:}%&%[ éofzi{-fj !g 33[‘3"13’ ]1'30%111‘}10%117 ’31g'ap:b([))§ﬁc acid ethyl
aﬁzst&d@tﬂ()rgolzﬁ) AenB08 it tattrbyxgoficrand 6@ méfthen efered0 roin the
Ihorhé gémﬁHP Ldtatidh {/vgst. fafveah %cﬁﬂn‘g&ohydnde (1.64 g, 41.5 mmol) and

stirred for another 40 min. The reaction mixture was concentrated in vacuo and the

_)F'1'

residue partitioned between 2 M aq. sodium hydroxide solution and dichloromethane.
The organic layer was washed with brine, dried (MgSO,) and evaporated. The residue
‘was dissolved in dichloromethane (80 mL), and a solution of di-tert-butyl-dicarbonate

© (4.98 g, 22.8 mmol) in dichloromethane (50 mL) was added at room temperature. The

solution was stirred overnight at room temperature, concentrated, and the residue was

triturated in heptane to afford the title compound (7.44 g, 83%). Light yellow solid, MS

 (ISP) 435.4 (M+H)™.

néjﬁftr? ‘5&% ?0%%%%97& 2939 ) O



m.) and water (70 nlL). After heating 5 h at refl ux,
the m xture was concentrated in vacuo. The residue

WORR85/00kNn up in 1M aq. potassi um phosphat e b@CTEP243M06336

16

15

6. 85) and dichl oronet hane, and,ethanol was added
until a clear two-phase mixture was obtained. The

o)A B ST PR BT Ey P SO T e g ey 2T
99N py:idofil -a¥ieddubnolael fdcarMBolic 8ME 405. 3 (M H)-. d)
rac- (2a-tert-But oxycarbonyl am no-9, 10-di net hoxy- 1, 3, 4,

oYta%ijFé ﬁx_{cﬂ%}éﬁg géjél’j)/?h%{b & 6§ f o)l) was added to a s*us]aensmn of rac-20-tert-

$Wt9WWmew9llﬂéhmmC§§tle¥4 Ncrﬁ?{aﬁg{cnéﬁﬁ%ré 2H-pyrido(2,1~
rzgfso%ﬁnbﬁﬁé SPULBEERR RONML AR (944010 iI1TBIRD)in tdiradydsoBuran (70

hz@ieawéwmm@m oo heeting 3hatacisr the MY CRRRgTtated in
a6l (Bhdksidue #1s Qkeaep In 1MEqdbehsih phoghaortyifeagiile 85) and

Ryt FRETRAL %‘%%ﬁ“ﬂ bt pse ol g obrined.

dritek drghniehger Wl sapa)ramdswdmharﬂ with48ine antl e@@poCrted tasford the title
AR L VS i ﬂ;ﬁgwrﬁ?cpwn 1¥) %b415 enves-t hen

con i'nvacuo® nd the reS| ue chr omat ogr aphed
(Si 02, CH2C12/ MeOH NHAOH 80: 1. and the rodug
fHacwi- &f@&rt-ﬁp@ﬂ}%{ﬁ@hwﬁam&@aﬁé@ﬁlﬁﬂh{@&ét3é1t% 11Rp-pgrahydro-2H-

af f of 22 220 1511V ctty]
1A S OSEI-d  isi

L5 ?@mf 36 et SeRo o PR BT -

tiekihyelns 2 H-ppidi 2 A- as]usgemsthB-fcarboxyhc acid (6.91 g, 17.0 mmol),

R a%‘?%mégf {00, ALY 1} 0%, 2

20

25

30

int etgfg&gf@ IﬁFb%ySlu@ﬁlh Yihe rg&tlgﬁtﬂ%h’—{f SwaLiEn céchQmHiéEllﬁ Vacuo-

) f d [ ut 1
4pdithe reg umqhq%}na\};gigg%n}é@ e I T lg[pb%HN%I 0%@0 1:0. 2'): and the
nes@hd #REHS tbifdx@féd\&ﬁ%eﬁﬁféﬂ‘e@ﬁﬂ hadt@d 1iintowierbtheaiid compound (5.22

g%ggﬁtﬁﬂ%@sg@ &mﬁéﬁ% 903 985?@0 E?)gh: oye| | ow

solid, M5 (ISP) 378.4 (MrH) +. f)

rﬁﬁlC '1*’513@3r ﬁ&iﬁm@m&wﬂmty- 13&@7 110 p1Resdhydrp HEkpyidd 24

o LR AR oanathe R errbunt ester

tert-butyl ester

pal Swﬁtmrt@fﬁyi*&%’éﬁWﬂW@éhmBﬂ@ﬁF@a? detimetborg 13gh6.7,11bB-

ey DI} jﬂﬁ'ﬁi ‘i%%sb@uﬁohﬁ*@'ﬂuyt'lbv@&b@ﬁnc acid 2-trimethylsilanyl-ethyl

{e%%%f%@ﬁ?&?x%m@ﬁ%ﬁ?&%tg ¥nomumdﬂuor1de solution (1 M in THE, 42 mlL,
abi lrﬁﬁqglvﬂa@ IHette 68 myih Jut 6@ POaTheraaaitaht salutiohmay bomstirated in vacuo

%ﬁé B%ﬂggggla%*@ﬁlﬂ l\%gﬁ‘ylr\g[{ ﬁ{%ﬁ 5%’2%35“3%%&8@@%% ):ompound

{Bb5RE] T Wasight yellow solid, MS (ISP) 378 4 (M+F)™,

f)  rac-[3p-{3-Formyl-pyrrol-1-y1)-9,10-dimethoxy-1,3,4,6,7,11bB-hexahydroo-2H-
pyrido(2,1-alisoquinolin-20-yl] -carbamic acid tert-butyl ester

2,5-dimethoxytettahydrofuran-3-carbaldehyde (73 mg, 0.41 mmol) was added to a

solution of rac-(3f-amino-9,10-dimethoxy-1,3,4,6,7,11bf-hexahydro-2H-pyrido[2,1-
alisoquinolin-2a-yl)-carbamic acid tert-butyl ester (140 mg, 0.37 mmol) in acetic acid
(1.7 mL, 29 mmol) and pyridine {1.05 mL, 13 mmol}. The homogeneous solution was

[(Zf,lme’du]ylsﬁ’dér@thaub @03@ 256 )nn@(d} padricduenei(40 mL) was heated 48 h at 80 °C ‘



WO 2005/ 000846 PCTI EP2004/ 006336 -36 heated at 100 C
for 90 m n, then evaporated, and the residue was

wociesswes4egr aphed (Si 02, hept ane/ et hyl acet at ®CI/EP2004/006336

10

gradient) to afford the titl e_%%qpound (75 nmg, 449 .
Wiite solid, M5 (ISP) 456.3 (MFH)+. g

- 9, j - 36 3- (3= - =] = = , o
Hi%cfea,aﬂf%d?%tégg %1&?‘%1?1& %fapggtgﬁf an@).’]:(:er Rlighe ¥hd c}groghatogr phed |
0§10 sbdrrade/ethilsoefatermidirnt? to 3ffoadithretiaempound (75 mg, 44%). White

i3 k-1-yl)-9,10-di met hoxy-1, 3, 4,6, 7,
e a1 v

pyrido[ 2, 1-a]isoquinolin-2a-yl]-carbanic '

t rtmﬁ%ftl gy 5 }fgﬁeﬂé’?ﬁﬂ}%@ﬁ)‘@g}#ﬁ’ﬁ@dp%&?ﬁlﬁ?“m‘
t ri flyedp pacelibsquasilintdoHlamigeol ed to 0 C, treated with -
triethylsilane (55 ng, 0.46 mmol), stirred at 0 C for

e R S A S ) AR IR RSPt b

prvoida ekt aibreyuindline? @ghpoorenic 48d iert-bugg egter (Agirp 0.17 mmol) was

rac- - or O- 0- di met hoxy- 1, % 4,6,7,1
| QA3 RSKa ﬁt}d@g@a’cﬂ_j’ﬁgﬁw il aIE@’cqp_cergirate In Vacuo. hromgtography of the
308 Rehi, CrEEBMEaM/Nel hrtonsbhey beasiubkFitd e comphiund (48 mg,

H.15 0: a). +
%g@g[%@p(%s_ollﬁ, MSSIHERT 2 M HD: di met hoxy- 1, 3, 4, 6, 7, 11b
(3-hexahydro-2H pyrido [2,1-a] isoquinolin-2-one The
ket one was obtai ned as desdisabple 34 exanple |a) using
1, 3-di chl oro-benzene as a |ight yellow solid (40 ng,

%.%?59?%%*?{%%}?%@%?%}%é&@ﬁ%ﬁ%’? ag-”g@%%g%%ﬁ]}o-%ﬁfgﬁdo[z,l-
4-3.7 (m 8 H), FiwgeingEnfrylamme hygroddorglem 7 H) .

. S&égb%f%{}?{éﬂ@@&%@;}%ﬂr‘ %ﬁ@% ,3'0101@%'@4@ t3dted with triejﬁh_}rlsﬂa.ne (55 mg,

rac-3(3-(3-Chl oro-phenyl) -9, 10-gi,net
(-3--hexahydr.o-2H-. pyrido[.2,.1-a].i-pofui

1,3,4,6,7,11b

15

20

25

b)

hydr ochl ori de i

a)  rac-3f-(3-chloro-phenyl)-9,10-dimethoxy-1,3,4,6,7,11bB-hexahydro-2H-
pyrido{2,1-a}isoquinolin-2-one

The ketone was obtained as described in example 1a) using 1,3-dichloro-benzene asa
light vellow solid (40 mg, 11 %}.

MS (ISP): 372.2 (M+H)™.

HNMR (CDCls) : & = 7.38-7.06 (m, 4 H), 6.64 (s, 1 F), 6.59-6.58 (1, 1 H), 4-3.7 (m, 8

H), 3.5-3.35 (m, 1 H), 3.2-2.6 (m, 7 H).

b)  rac-3B-(3~Chloro-phenyl)-9,10-dimethoxy-1,3,4,6,7,11bf3-hexahydro-2H-
pyrido[2,1-a]isoquinolin-2f-ylamine hydrochloride

rac-3 B—(B—Chloro—phenyi)~9,10;dirne1faoxy—1,3,4,6,7,11bB—hexahydro-2H—pyrido[2,1—
alisoquinolin-2-one (60 mg, 0.16 mmol) was dissolved in methanol (10 mi) and
methylene chloride (5 ml}). Ammonium acetate (248 mg, 3.2 mmol) was added and the

=203yl amine



25

rac- 3f 3- (3- Chl or o- phenyl ) -9, 10-di net hoxy-1,3,4,6,7,11b
WO(28e3M9R%#y dr 0- 2H- pyri do[ 2, 1- a] i soqui nol i n- 2- BAE/EPE@4/006336

ng, 0.16 mml) was dissolved in nmethanol (10 m) and

nethylene chloride (5 m). Annﬁﬁiun1acetate (248 ny,

32 nmol ) %dded and the WO 2005 46 5 de(13m

e E e SR e e s &

@D Rehal) Wae 2 Ol Aﬂbﬂdﬁﬁrm@ﬁdloﬁﬁhﬁ&ﬁﬂ@b@ﬂﬂhmmadma (tHSreaction

Rerugre ot T sRERE el Rl i el M SRR Rets The
widohbived ergaaidayertwae treshed mthiamwﬁntd ff‘éflf hy@l@tﬁeSﬂfa’fea and
5 Cyoltnh tgaeced mr\%cu& rgﬁéue%&acﬂ:&n%tﬁé‘%gﬁe&"@ﬁ @Jllw&@ ed

over sodi um su

c(ﬁé@ﬂﬂﬂdﬁ@ﬁ/lﬁ% ca i3 = PRB/}- 2o afferdihs Péﬁg%%ﬁw@gaﬁ,sﬁéa one of
Oﬂﬂe%&alste?@org&k It {EHRGLR: VRO 256 dear MA3HE] B7¢BéOvb)edied. The

ford the product _eluting first
CHORSTE B FEPTA IS oI BRBrvea: F hE ﬁﬁbﬁYgﬁ‘ﬁWdﬁ g a5 %)
HCO in ether was added. The solvent was evaporated to
| EaVESHhe7 s @dueh .as a light yellow solid (22 ng, 33
% M5 (ISP): 372.3 (MtH)+. 10 IH NWR (CDC13) : S =

10 IéNé\&l%?%f)@lg% %@74 g 1@%54 %g{)la'é% i%fi};‘gﬁ 6(5% (s,lutﬁ) 39370 (m, 6 H),

| BE2NG (m,H041)52378(18, { Ni-HpP- Pé&am &3

rac- 3(3-(3-Chl oro-phenyl)-9, 10- dlnethoxy 1 3 4 6,7,11b
( 3- hexahydr o- 2H pyri do [ 2, 1Emﬁ31b§9quinoIin-2a-yIan1ne
hydrochl ori de NH2 Cl U / HN CH 15 The product was

obt ai n§d@g};r%1p fi :]188 13 %tﬁ%q %ﬁﬁg@ﬁ%fﬁ&%gf%gfic?wﬂo [2,1-

Vﬁ&o@tﬁﬁﬁhmdyihmuﬂh}eﬁdhwblmdeer and IN HCl in diethyl
et her was added. The sol vent was evaporated to | eave
the product as a light yellow sglid ng). zo MS

(m 4 H, 6.73 (s, 1 H, 6.60 9-3.8 (m 7
H) , Cl

CIH

15

The product was obtained in the final chromatography described in Example 1b) eluting
as second compound. The product was dissolved in diethyl ether and 1IN HClin diethyl
ether was added. The solvent was evaporated to leave the product as a light yellow solid

(26 mg).
20 MS (ISP): 373.3 (M+H)™.

I NMR (CDCL) : § = 7.31-7.15 (m, 4 H), 6.73 (s, 1 H), 6.60 (s, 1 H), 3.9-3.8 (m, 7 H),
3.4-2.2 (m, 9 H).

(LSP): 373.3 (MeH)+. 'H NVR (CDET8) TSR 7.31-7.15 . .



3.4-2.2 (m 9 H. WO 2005/000846 PCT/ EP2004/ 006336
- 38 Exanple 36

WG 265P@s462a- Am no- 9, 10- di net hoxy-1, 3, 4, 6, 7, | PCI/EP2004/066336

15

20

.25

10~

I b[i - hexahydr o- 2H pyri do [2’1'@h8,i5 o quinolin- 3 (3
-yl) -pyridin-4-yl] -methanol OH" NH2Z HN O O NS5 a)
2-Brono-4-(tert-butyl -di net - si_lanyl oxynet hyl ) - pyri d
ine To a solution of 2-brong%%??k§§$oxynethyl)pyridine
(Lancaster, [CAS 118289-16- 0] )]ﬁ%7'3 gg and_i m dazol e
( 2268~ @o-Amnidp- Gl lodiorsh ¢raink3. 60 1P P-hesbuliaedl-arapaitdeal
0 holind iain-0-y9|-Gean@l ution of

tg$?y%%?§l iﬂ%ﬁﬁ?lsilyﬂ chloride (5.85 g) in dichloro-
met hane (20 m). The reaction m xture wasostirred at
0-5 C for 3h, poured onto 10 ice/water &nd extracted
wi t h di chl or omet hane. The- or gani c- phase {waswashed with
wat er, sat. sodi-unhydrogencar bomat,e $o1 uki on and
brine, dried over magnesi um sul pkate and
concentrated. The crude conpound Wwag”fijtered over
silica gel (200 g) wt et hane as el uent.
The product containin
dryness to obtain
2-bronn-4-(tert-buty$<;"w byt st'| anyl oxynet hyl ) - pyrid
ine (10.3 g) as a 15 colourless liquid. M5 (ISP):
302.0, 304.1 (M+rH) +. Db)

r at- 3pBrbodnd-teedrt-Butyl Hirdithgt dilyhylsishaetifloxpfridiney | ) - pyri
di n-2-yl]-9, 10-di nmet hoxy-

13,4 7,1 3- hex - ' 1 -16-

| iR 2 AR ot Blancasr [as egge-16-0)
g)(7-3 gpairdiimiderdle Butox) iveligdoramyihaand8¢ mt) wasiglded dropwise over 15
di =52 i N i C ﬁ] g.i hl -
, :Hnﬁl-%%‘!.%g ﬁﬁe’O 8.§ &éSOgSU%BJngéB% Eﬁmﬁﬁg{g‘l’sﬂ%ﬁm&w liRQichloro

. TC .
S Eretmred 0 7 I Sastion AR AEHS HTRIA. Ord S 20 Sy B i onto

BGeefovatthnd dxis hed WMl ScdbgaRethiceEht Ordahiteabd@ss washed with- water,...........

Dgegt?sso%letgm{'xj%rg ggr}/cg{b%gg{easglu(t%g%ngib}in\g,adsfrie%dcgv%g m%tgnesium sulphate and
concentrated. The crude compound was filtered over silica gel {200 g) with dichloro-
methane as eluent. The product containing fractions were evaporated to dryness to
obtain 2-bromo-4-(tert-butyl-dimethyl-silanyloxymethyl)-pyridine (10.3 g) as a

colourless liquid.
MS (ISP): 302.0, 304.1 (M+H)™.

B) rac-3p-[4-(tert-Butyl-dimethyl-silanyloxymethyl)-pyridin-2-y1]-9,10-dimethoxy-
1,3,4,6,7,11bB-hexahydro-pyrido[2,1-a]isoquinolin-2-one

A mixture of palladium acetate {0.84 g), sodium tert-butoxide (9.8 g) and rac-9,10-
dimethoxy-1,3,4,6,7,11bB-hexahydro-2H-benzo[a] quinolizin-2-one {8.90 g) {D. Beke, C.
Szantay, Chem. Ber. 95, 2132 (1962)] was evaporated under high vacuum at 80 °C and
flushed with argon three to five times. Degassed tetrabydrofuran (200 ml) was added at
room temperature under argon. The reaction mixture was stirred for 15 minutes at room
temperature, and tri-tert-butylphosphine (0.76 g} and 2-bromo-4-(tert.-butyl-dimethyl-
silanyloxymethyl)-pyridine (10.3 g) were added simultaneousty with a syringe. The
reaction mixture was stirred at 20-25 °C under argon for 18 hours. The crude reaction
mixture was poured on ice/water {11}, nentralized with 2N hydrochioric acid and
extracted with tert.-butylmethyl ether. The organic phase was washed with water and



room tenperature under argon. The reaction m xture was
stirred for 15 mnutes at room tenperature, and

WO 2005/609846- but yl phosphi ne (0.76 g) and 2- br onp PLIT/EP2004/006336

10

15

(tert.-butyl-dimethyl 25 silany]oxymethyl)-pyridine

(10 3 g) were added sinultaneously with a syringe. The
action.mxture was stirred at 20- under _argon.

f BFne SPRE GFE mages, a0 P B, PORuaLe peurEdi=d oy

OBoluge/ dh@(bzﬁﬁtogﬂaj}hy (siiénatoeR MOz Edisimgt dyc]@hh}twndfredq?h h@ta’igl 1 as eluent

aci d act he e -
R e s BB Eanvég#éﬁ%@%% Shosybgoggm e

Paﬁzmmﬁz@ beBB3&o-pBBloh: i ndsoqhiidin-dvare (hghest 1apw foam.

sul fate and concentrated. The residue was purified by

g&ygﬁixﬁgpmqg{aphy (silica gel, 400 g) using

cycl ane/ ethyl” acetate 1:1 as eI uent to yield .

S S A S ANLE R TR R s D
1 3 4h§§aﬁ &b%ﬁr&&@%&hﬂﬁ%@n@&m -gop?2, 1-a] i soqui nolin-2-0
ne(6 as yeIIowfoam 5 M5 (ISP): 483.4 (M+H) +.
o aée%mez g b reeriy PR dethﬂzsﬂa??sk’@’ﬂi%h%? RSy
1dﬁnﬁh@;}f71 B,ikﬁ[?gllblﬁdx@lagﬂir myidp 1-[a s%ug@ohn 2-one (6.85 g) in

4 um dra
SN0 By 00 1054501 U By o it 125
i dPprepcijer) moktyyy was stu:red at room temperature or2 and coxfcentrated. To the
d td@lﬁtu@ &R a&deﬁ vgatgré iée,lah B (Srhexahyed Oiéthy%ict}d@{oﬁwiha&]el Hoqitganic
i n- r of ur.an
BB G B A UE YT SRR U LR B R PP 0 ate(aﬁ. 2

gtoncedtigted. eﬂ&tmﬁ%mwxdmrﬁaﬂ@y chmmategjraghy poeifiva gel using

ngsC et tﬁ“\?&ﬂ?/ Ffal?g Bt co vvgs ex(?e as-gﬂlegpf‘o Ogtﬁﬁlng"u% (4-
dhﬁhbwmﬂbﬂh@neim "zhjé)ﬁrlgsdqmthogms?ezl,ﬁgsl 1@,5%@%(1 _pyridol2,1-

20

\g%f%%’rélﬁ%%bj bﬂ%ﬁl S5 89-RNE 2B W phat eand

trated T'esi due was rlfled by
chromat ography on.silica gel using 15
di\’&?ﬂlﬁﬁ)é)g@ﬁ%ﬂ?et hanol / ammoni um hydr oxi de as el uent
to obtain rac-3(3-(4-

|h%( A Oy rPBL %Hyﬂmﬂm Rpytidin®- ﬁ@-%lméﬂm};gﬁeyﬂ 3,21?,721115?1
ro- one
as ayg %%/?i)ﬂug 8?/&%‘?61}111\7%%#% 9369 1 (M+H) +gd)
rac- 3(3-(4- Hydroxymst hyl - pyri di n- 2- )b 9, 10- di met hoxy-
1T&,s¢pﬁp$uhd‘wp8preg&ed in analogy to examp e 2b starting from rac-3p-(4-
@Bﬁ&hmg Sgyrﬂﬂﬁ% ) ﬂlgﬁg%g\m%w @s@mqb Meﬁﬁwdﬂlb?ndo [2,1-

prepar’e

b :
, -s@bqogpwg)hﬂr%mm 8% Bydrgxylamine yd:oc or1 0957 ) and sodium acetate

25

30

(1.12 g) in ethanol (140 ml) to obtain rac-38-(4-hydroxymethyl-pyridin-2-y1)-9,10-
dimethoxy-1,3,4,6,7,11bB-hexahydro-pyrido[2,1-a}isoquinolin-2-one oxime (4.67 g) as.
light yellow crystals.

MS (ISP): 384.3 (M+H)"

e)  rac-[2-(2a-Amino-9,10-dimethoxy-1,3,4,6,7,11bB-hexahydro-2H-pyrido[2,1-a]
isoquinolin-3f3-y})-pyridin-4-yl]-methanol

This compound was prepared in analogy to example 2c¢ starting from rac-35-(4~
hydroxymethyl-pyridin-2-y1)-9,10-dimethoxy-1,3,4,6,7,11bB-hexahydro-pyrido{2,1-
a]isoquinolin-2-one oxime {4.60 g}, to obtain after chromatography on silica gel with

dichloromethane/methanol/ammonium hydroxide rac-[2-{20-amino-9,10-dimethoxy-



hydr oxynet hyl - pyri di n-2-yl)-9, 10-di net hoxy-1, 3,4,6,7,1
1b( 3- hexahydro- pyrido[ 2, 1- a]isoquinolin-2-one (4.6

wWOogpes/agssoxyl am ne hydrochl oride (0.954 g) an@CITERRMI0D6336

acetate (1.12 g) in ethanol (1%8 m) to obtain
rac- 3[ 3- (4- hydroxynet hyl - pyridin=2-yl)-9,10 25
di met hoxy- 1 3,4,6,7,1Ib[3-hexahydro-pyrido[2,l—a]|3ﬁqu

i hokos D XRY He- {1476 7.0g)2: g 150 quingip- 3R gijridin-4-yil-methanol
C(ﬂffi%'ai}a1i§§t;_(ell§ﬁ)sbﬁ§.84; 3 (MtH) + e)

rac-[2-(2a-Am no-9, 10-di net ho) 7-1, 3, 4, 6, 7, 11b( 3- hexahy

dr Q- py.d i 1-a] '

i&@c{ﬁ‘ﬁ?oﬁoﬁ@[{%@l)-pyridi n-4-yl] -nethanol 30 This
conpound was prepared in anal ogy to exanple 2c
starting fromrac-3 f3-(4- Example37

hydr oxynet hyl - pyri di n-2-yl)-9, 10-di net hoxy-1, 3,4,6,7,1

1 S RV bARIE2 Hy-9abl L poly | -2H-

(%g g)amg%ﬂ%tgﬁa?}%@%{l 2.1-0ADLAGGMAGL1, 511,870 80 kA dro -2
ol X

, {0 obte I’ chr.omat ogr aphy on silica ge

i ehiserRelitrafeyl Bt deTIcRaTss um hydr oxi de rac-
[ 2- (2a-am no-9, 10-di met hoxy WD 2005/ 000846
PCT/ EP2004/ 006336 - 40 F
1,3,4,6,7,11b[ 3- hexahydro- 2H pyrido [ 2, 1-a]
isoquinolin~3p-y|)-py!idin-4-7111myet‘f C
as a light yellow solid. M5 (I SP)= 2370.
Exanple 37 5 A
rac-3(3-(4-FIuornethylrpyridhn-z-yl»-g,mo-dinethoxy-l,
3,4,6,7,11b[ 3- hexahydr®- 2 Wi do 2’16%]
i soqui nol i n-2a-yl ani ne @ loMde F "NHz | HN C N
CH a)
[rac-3(3-(4-kadroxyﬁh1 y>pyridi n-2-yl ) -9, 10- di net hox
y-1,3,4,6,7, 11b(3- hexahydro ’

2 DY sl SO L L LA 265 11
r.ac- [2x{Relreutithpy9dd[Q;1da isghimolin 3 y4-Brbaniid bfid tdrekaty) ester

10

15

20

© 25

dro-2H
: - Al i $0qui nali n-3l 3 i ] R0y
L AU e CA R
diyridet2.1-abisrgrinalirc 4P tybrprédiv-£-dy-nggtharph €.} eakini dfhloromethane
NRX$ 1 PwiBRided di-tert.-butyl dicarbonate (1.27 g). The reaction mixture was
refluxed for 2h, concentrated, and the residue was purified by chromatography on silica
gel using dichloromethane/methanol/ammonium hydroxide as eluent to obtain [rac-38-
{(4-hydroxymethyl-pyridin-2-y1)-9,10-dimethoxy-1,3,4,6,7,1 1bf3- hexahydro-2H-
pyrido[2,1-a}isoquinolin~2c-yl}-carbamic acid tert-butyl ester (2.35 g) as light yellow
solid.

MS (ISP): 470.3 (M+H)*

b)  [rac-3p-(4-Fluoromethyl-pyridin-2-y1)-9,10-dimethoxy-1,3,4,6,7,11bp-hexahydro-
2H-pyrido[2,1-alisoquinolin-2c-yl}-carbamic acid tert-butyl ester.

To a solution of [rac-33-(4-hydroxymethyl-pyridin-2-y1)-9,10-dimethoxy-
1,3,4,6,7,11bp- hexahydro-2H-pyrido[2,1-a}isoquinolin-2¢-vi] -carbamic acid tert-butyl
ester (0.5 g) in dichloromethane (15 ml) was added at 0 °C diethylaminosuifur-
trifluoride (0.515 g). The reaction mixture was stirred at 0-5 °C for Zh, quenched with
ice/bicarbonate, extracted with dichloromethane. The organic phase was washed with

brine, dried over magnesium sulphate and concentrated. The residue was purified by



refluxed for 2h, concentrated, and the residue was
purified by chromatography on silica gel using

woagbetoede et hane/ met hanol / anmoni um hydr oxi de BET/EPRIEHD06336
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‘hexahydr-o- 2H pyri do[ 2, 1-a] i soqui nol i n-2

title conpound (0.065

to obtain [rac-3[3 15 4

(4 hydr o) ynet hyl - pyrldln 2-71) < b 10- di met hoxy-1, 3, 4, 6,

11b xah
PR R (o bbb amaronecgueg] 2aspd
(emeﬁﬁtogi)btas mcg?rﬂ{@fﬂbbmmeﬂsyb@mdmmﬂ)fm -dimatpogy-1,3,4,6,7,11bp-
-20-v1 b id tert-butyl ester (0.15

r ac b{{4py|£ ¥ %% t%%mdilnr fzccci Yr% 5T amlc aLCl106d| r}le ﬁ%fz‘izg Gg)es
2, y8llaw &am.11b( 3- hexahydr o- 20
2H pyrido[ 2, 1-a] i soqui nolin-2a-yl]-carbam .c acid

thes rsbutayb 4€81-61)* To a sol ution of
[rac- 3?3 (4- hydr oxynet hyl - pyri di n-2-yl)-9, 10- di net hoxy

xRy SRRt 2y B AR S A Bl hrabydo-

-aC|d2EbpmmhﬂﬁyLﬂueqnﬁmhﬁaasﬂgiumhw@hqdﬂamdonethane (15

n1) was added at O C di ethylam nosul ur- trifluoride

a53£ﬁ.§:1 rﬁﬁ%&i gfﬁﬁb%aé@gg;o i@inBS1)Sd, m-aﬁﬂeﬁbxy% 8 4%,7,11bB-

carb nate ext r.act

MY&:%I&H@@MMW&BOWO@%% Jccaragi agidst emﬁiéc?sfer (0.095g)
Wi Bfdxad asrtﬁnﬂ)dxras%@dea/@ hmqmmqmm ETidekaction mixture was

S90S DUmNE et EsTordoen e LEb ERr B Ao

%)lrédqﬁﬂt@ﬁie h@&.fbcgj)orﬁet 'thhr}idﬂdlﬁwaﬂﬁﬂihﬁﬂeﬁvﬁﬂieﬂafmﬁ etRerend dried to
el uen

["F’gaé g’[egﬁfeéfompl%lpgr@t%ﬁ@% Byr |g8t3r1€11§w SP51d9 10- di met hoxy-

1,3,4. 6,7, 11 b(3-

S ERDHBE2. 2KMonHE ) do[ 2, 1- a] i soqui nol i n- 2a-yl | - car bani ¢
acid tert-butyl ester (0.15 g) as a yellow foam 5 M

(1SP): 472.4 (MH) + c) Example 38

_.rac-=3(3-(4- Fluornethyl-pyrldjn 2-y1)=9,10-dimet hoxy-1,

3,4,6, 1b( 3- hexahyd 2H 2
BRI A e W i SR %43] Bhifhonrbatro-2H-
%@%&%§g3$ %F%%%mhqnﬁyhyhn@yr|dln 2-yl)-9, 10-di net hoxy-

Fyl ] -carbam c
acid tert-butyl ester (0.095 g) 10 in {di oxane (5.0
m) was added 4 nolar HCl/di oxane (5.0 ). The
reaction mxture was stirred ové#t nifght Jat room-
tenperature, and diethyl ether (3 ys added to
precipitate the hydroghl oride. yst'al s were
filtered, washed wi thlether "ag obtain the
0 mght yel | ow sol i d.

O

\O -
A solution of rac-3p-(4-flnormethyl-pyridin-2-y1)-9,10-dimethoxy-1,3,4,6,7,11bB-
hexahydro-2H-pyrido[2,1-a]isoquinolin-20--ylamine hydrochloride (0.040 g) in
methanol/water 1:1 (5 ml) was filtrated over basic ion exchange resin (IRA—400) using
the same solvent as eluent. The product fractions were combined and evaporated to

dryness to obtain the title compound (0.025 g} as orange foam.

MS (ISP): 372.1 (M+H)"



M5 (ISP): 372.1 (M+tH) + 15 Exanple 38 rac-3
(3-(4-Fluornethyl -pyridin-2-yl)-9,10-di net hoxy-1, 3,4,6

wo0,260sloobdxs ( 3- hexahydro- 2H pyrido [2, 1-a] _ PCI/EP2004/006336

I soqui nolin-2a-ylamne. F NH2 HN O N A solution of
rac- 3(3- (4-fl uor met hyl - pyri di n=%:yl)-9, 10- di met hoxy- 1,
3,4,6,7,11b(3- 20

" hexahydr o- 2H pyri do[ 2, 1- ﬁ#@bﬁﬁﬁ%ﬁ’lﬁs 2a-yl am ne

hydrochloride .(0.040 g) in nethanol/water 1:1 (5 nm)
was f Ekdogit ad over basic ion exchange resin (IRA-400)
using the sams sol vent as eluent. The product

fract
oo KRR BRARELE 0, PRI S0, dtpsst dietins
(¢C$P)‘3nt1®7riinlan@mrrl—|) + WD 2005/ 000846 PCT/ EP2004/ 006336 _

~ -42 Gal eni cal Exanpl es Exanple A Filmcoated tablets

cont aim%ﬁ gicthe follow ng ingredients can be Per tablet
manufactured in a conventional manner: Ingredients

Per tablet Kernel: Compound of fornmula (1) 10.0 ng
200.05%11% Mcrocrystalline cellulose 23.5 ng 43.5 ny
Lacto ﬁ?}drous 60.0 ng 70.0 ng Povidone K30 12.5 ny

15.0 %mMM@frﬁﬂg f)gl ycolate 12.5 ng 17. O{0M0mg 200.0 mg

10

Magnesi um stearate 1.5 ng 4.5 ng (Kernel Wi %ht)

120.0 Mg:rmtﬂlmgceﬂulose : 5 mg 43.5 mg
Lactose hydrous | 60.0 mg 70.0 mg
Povidone K30 12.5 mg 15.0 mg
Sodium starch glycolate 12.5 mg 17.0 mg
Magnesium stearate 1.5 mg 4.5mg
(Kernel Weight) _ 120.0 mg 350.0 mg
Film Coat:

Hydroxypropyl methyl cellulose 3.5 mg 7.0mg
Polyethylene glycol 6000 0.8 mg 1.6mg
Talc 1.3 mg 2.6 mg
Iron oxide (yellow) 0.8 mg 1.6 mg

Titan dioxide 0.8 mg 1.6 mg

The active ingredient is sieved and mixed with microcrystalline cellulose and the
mixture is granulated with a solution of polyvinylpyrrolidone in water. The granulate is
mixed with sodium starch glycolate and magnesium stearate and compressed to yield .

“kernels of 120 or 350 mg respectively. The kernels are lacquered with an aq. solution /

suspension of the above mentioned film coat.



Fil m Coat Hydroxypropyl nethyl cellulose 3.5 ng 7.0 ng
Pol yet hyl ene gl ycol 6000 0.8 ng 1.6 ng Talc 1.3 fug

wW2005/00846 r on oxide (yellow) 0.8 ng 1.6 ng TiHGMEP2004/006336

dioxide 0.8 ng 1.6 ng 5 The actjve ingredient is

sieved and m xed with mecr ocrysf*él’l i ne cellul ose and

the mnmixture is granulated with a sol ution of

pol yvitf§MBirs ol i done in water. The granulate is mixed

wi th sodium starch gl ycol ate and magnesi um stearate

and canprgssedtdtny tlel fdllower hejrediedts t20bomaBblcimped in a
resEee%%ih\ﬁ%Irx TCh_e kernels are | acquered with an aq.

s6FP S ko) ’é’uspensi on of the above nentioned film

coat. WD 2005/000846 PCT/ EP20041006336 43- Exanple B

Capsul bxgradiantai ni ng the fol | owi ng i ngredi ents can be Percapsule
manufactured in a conventional manner: |ngredients

Per capsul e Conpound of formula (1) 25.0 ng Lactose

150. 0 OBmplBha6fpidateh)20.0 ng Talc 5.0 ng 5 The 25.0 mg
conponentS are sieved and mxed and filled into

capsul kst size 2. Exanple C Injection solutions can 150.0mg

10

have the.fol |l owi ng conposition: |ngredients Conpound
of ford&SE P 3.0 ny  Pol yet hyl ene Q@ ycol 400 150.0 2008
ng Acgfjic Acid q.s. ad pH5.0 5.0 mg
The components are sieved and mixed and filled into capsules of size 2.
Example C
“““““ Trjection solutions can have the following composition:
Ingredients
Compound of formula (I) 3.0 mg
Polyethylene Glycol 400 150.0 mg
AceticAad q.s. ad pH 5.0
Water for injection solutions ’ ad 1.0 ml

The active ingredient is dissolved in a mixture of pr - =thviene gl;rcoi 400 and water
for injection (part). The pH is adjusted to 5.0 by acetic ac. ... T = volume is adjusted to
1.0 ml by addition of the residual amount of water. The scintis: s filtered, filled into

vials using an appropriate overage and sterilized.



Water for injection solutions ad 1.0 nl 10 The active
ingredient is dissolved in a mxture of p< ,etl - lene

woglopaeies400 and water for injection (part). THGE/BIRPG4E06336

adjusted to 5.0 by acetic ac. ., 4 Te volune is

adjusted to - 1.0 ml by addition AOf the residual anount

of wager. lyif su:utic.: is filtered, filled into

vials usﬂﬁg an appropriate overage and sterilized. WO

2005/ 000846 PCT/ EP2004/ 006336 -44- Exanple D Soft

gel at boft gelpisutapsulepmngiiningghe doWvalg iogiedgnisgn édimemufactured in a

Cathesshmnwiactured in a conventional nanner:
I ngredients Capsule contents Conmpound of fornula (I)

5.0 Yell ow wax 8.0 ng Hydrogenated Soya bean oil
8.0 %@%@&Lﬁm 'y hydrogenated plant oils 34.0 ng
Soya bean oil 110.0 ng Wight of capsule contents
165.0 ng Celatin capsule Gelatin 75.0 ng dycerol 85
% 32. CapgulekKanieas 83 8.0 ng (dry matter) Titan
di oxide 0.4 Iron oxide yellow 1.1 ng 5 The active
i ngr edrBRROY if%%?d%g@ inawarmnelting of the other >0mg
i ngr egiB04Sy.@nd the mxture is filled into soft
gel atin capsul es of appropriate size. The filled soft
gel at iHydrogpatedSsyabantdaileat ed according to the usual 8.0 mg
procedur eﬁl. VQ 2005/ 000846_ PCT/ EP2004/ 006336
rtially hy

8.0mg

Pa ogenated plant oils 34.0mg
dea bean oil 110.0 mg
Weight of capsule céntents ' 165.0 mg
Gelatin capsule

Gelatin 75.0 mg
Glycerol 85 % 32.0mg
Karion 83 8.0 mg (dry matter)
Titan dioxide 0.4 mg
Iron oxide yellow I.1mg

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

capstles are treated according to the usual procedures.



-45- Exanple E Sachets containing the foll ow ng
i ngredi ents can be manufactured in a conventional
WOrpapae0846| ngr edi ents  Conpound of formnula (1) PSU/EP2963/006336

Lact ose, fine powder 1015.0 ng  _Mcrocristalline

cel lul ose (AVICEL PH 102) 140045 ny Sodi um

carboxynethyl cellulose 14.0 ng Polyvinylpyrrolidon K

30 130T EMagnesi um stearate 10.0 ng Fl avori ng

additives 1.0 ng 5 The active ingredient is mxed wth

| act Cﬁd;etm&{tﬁﬁmgﬁh@foﬂlbﬂﬁlmﬁgﬂedﬂeﬁ&&aﬂ bd nemdfagnred in a

car bo cellul ose and granulated with a m xture
%al:m rol idone in water. The granulate is

m xed wi th magnesi um stearate and the flavouring

L addi t Ingmediantd filled into sachets. WD 2005/ 000846
: PCT/ ER2004/ 006336 Caims 1. Conpounds of formlag
AR )

(1) NHZTRCU§ wherein 5 R is selected froni ™8
RS R B&ﬁ@se, fine powder 1015.0 mg
j Microcristalline cellulose (AVICEL PH 102) 1400.0 mg
Sodium carboxymethyl cellulose 14.0 mg

Polyvinylpyrrolidon K 30 10.0 mg

Magnesium stearate 10.0 mg

Flavoring additives _ ' . 1.0 mg

5 The active ingredient is mixed with I‘ac:tose, microcrystalline cellulose and sodium

carboxymethyl cellulose and granulated with a mixture of polyvinylpyrrolidone in water.
The granulate is mixed with magnesium stearate and the flavouring additives and filled

into sachets.



o RRZand ---N NR6 47 Rz is hydrogen or |ower
al koxy; R3, R4, R5 and R6 are each independently

wWOoeldwosdd f rom hydrogen, | ower al kyl, hal ogeR&IEF2004/006336

| ower al kyl, hal ogen or cycloalkgl; provi ded that R2,
R3, R4, R5 and R6 are not 10 éﬁ “hydrogen; R, R8 and
RO are each independently hydrogen, |ower al kyl, |ower
al koxy, lower hydroxyall cyl | ogenat ed | ower

al kyl; provided that R7, R8 and R9 are not al

hydr oefionRitinids of bwenlagfkyl or hal ogenat ed | ower

al kyl; 15 and pharnaceutically acceptable salts

t hereof. 2. Conpounds according tdlft]aim21 having the
formula (I) NHZ RH ON O- | (1) MO 2005/000846
PCT/ EP2004/ 006336 -47- wherein M sel ected from R5
39 R Ro 2 and ---Né H

| D
wherein

Rl is selected from

10

15

R? is hydrogen or lower alkoxy;

R3 RY R® and RS are each independently selected from hydrogen, lower alkyl,
halogenated lower alkyl, halogen or cycloalkyl; provided that R% R* R% R® and R® are not
all hydrogen; '

R, R® and R’ are each independently hydrogen, lower alkyl, lower alkoxy, lower
hydroxyalkyl or halogenated lower alkyl; provided that R7, R® and R? are not all

hydrogen;
R' is lower alkyl or halogenated lower alkyl;
and pharmaceutically acceptable salts thereof.

2. Compounds according to claim 1 having the formula (I)

@



RN R6 RA RI R2is hydrogen or |ower alkoxy; 5 R3,
R4, RS and R6 are each independently selected from
whipds/engess, | ower aicyl, hal ogenated | ower al KBAT/EP2004/006336
hal ogen or cycl oal kyl; provi ded4t7hat R2, R3, R4, RS
and R6 are not all hydrogen; R "Rs and R9 are each
indepe%I%Iently hydr ogen, |ower al kyl or |ower al koxy;
R10 i S 1 ower  al kyl or hal ogenated | ower al kyl; 10 and
phar mageuti cally acceptable salts thereof. 3.
Conpofnéssselecedfiomg to claims 1 or 2, wherein R is
RS R3R2 R6 Rand R2, R3, R4, R5 and R6 are as
defined in ghai msRi or &% 4. @bnpounds accordjng to
claim3, whergin/R2, R4, nd R6 are hydrogen and
15 R3 is |ow ylLs hal ggeRated |0 kyl', hal ogen
or cycl oal kyl ounds coraaijn'\é\ﬁq | ai m 4,
wherein R2, ) and R6™Nar& hydrogen and R5 is
| ower al kyl R*hal aglenat ed | oweR’ al kyl or hal ogen. 6.
Compounds according to claim3, wherein R2, R4 and R5
are hygdr n_and apd _R6 are each independently
I ovverﬁafs%&l%,mg?gl%g%“ﬁ%tagaq’omr al kyl , hal ogen or

- cycl oal kyl - 20 J- Compounds according to claim 3, :

"5 wher eRh BRR’ gl Riate REhandepsyderslyenleaind fiom hydiome, dyveer alkyl,
e i r r . 8.p3 pt pd.. 6 i
R o B 0PI R R R i vt
2@%&’@9@@46 - 48- PCT/ EP2004/ 006336 R9 RB N R7 and
R7, R8 and RO are as defined in claims | or 2. 9.
ConpoRNaS zadG8nel &gh tlepéalemls hydfogesilswdralighdr R%ensoxy;
hydrogen and R8 is

R’ is lower alkyl or halogenated lower alkyl;

10 and pharmaceutically acceptable salts thereof.

3. Compounds according to claims 1 or 2, wherein R' is

~and RE RS, R% R® and RE are as deﬁne_d in claims 1 or 2.

4. Compounds according to claim 3, wherein R% R% R®2nd RS are hydrogen and
15 R?is lower alkyl, halogenated lower alkyl, halogen or cycloalkyl.

5. Compounds according to claim 4, wherein R, R%, R* and R® are hydrogen and
R® is lower alkyl, halogenated lower alkyl or halogen.

6. Compounds according to claim 3, wherein R* R* and R® are hydrogen and R?
and R® are each independently lower alkyl, halogenated lower alkyl, halogen or cycloalkyl.

20 7. Compounds according to claim 3, wherein R? R* and R® are hydrogen and R’

and R° are each independently lower alkyl or halogen.

8. Compounds according to claims 1 or 2, wherein R is



| ower al kyl or |ower al koxy. 5 10. Conpounds accordi ng
toclaims | or 2, wherein Rl is R ---N~ i and R

WO 203@0sksf i ned in claims 1 or 2. 11. ConpoundPCT/EP2004/006336

according to any of clainms 1 to %O selected fromthe

group consisting of: 10 -4

rac-9, 10-di met hoxy-3[3-mtolyl 41, 3, 4, 6, 7, 11b( 3- hexahyd

ro-2H pyrido[ 2, 1- a]i soqui nol i 2- yRam ne

hydr ochl ori de,
rac-9, 10- di net hoxy- 3(3- mt ol yl-
| b( 3- hexahydro-2H-pyrido [2,1- &

i soqui nol i n-2(3-ylam ne, 9, 10-di nmetifroxy- 3

(R-mtolyl-1,3,4,6, 7,1 b (R) -hexahydro-2H pyrido

[2,1- 15 ?]ISOQUI noI in-2(S) -yl am ne,

9, 10- et ﬂb)ayd @e—amdtﬁﬂle;dlmr a8méd ] 63‘2 1

| b('S) - hexahydr o- 2H-pyrido [2, 1- 3]

' SOqUQthdrﬁ S ¥ 2P %o claim 8, WheremR apd R’ a dro enand R® is
c-9, 10 di fret hoxy- 3(3°m t of yi -1, 3, 4, 6,7, 11b6( 3- hexanyd
YV t prfepver alkomy) i soqui nol i n- 2a- yI am ne, 20

9, 10-di net hoxy-3(S)-mtolyl-1,3,4,6,7,1

| b('S) 1hexahyslinck Adopding dofldinds 1 &2, WheremR is

I soqui nolin-2(S)-yl am ne,

9, 10-di net hoxy-3(R)-mtolyl -1, 3,4, 657,

11b(R) - hexahydr o- 2H pyri do[ 2, 1,
i soqui nolin-2(R)-ylam ne, -
rac-9, 10-di net hoxy- 3[ 3- (4-met hy¥=pyridin-2-yl)-1,3,4,6

, 7, Ib(3 hexahydro-2H 25

pyri dg| pr2-a] oy | am ne, %' O 2005/ 000846
PCT/ EF>2004}l Sé%%géﬂl %EL”S‘ %% i met hoxy 3

(S)-(4-nethyl - pyr|d|n2yl) 1,3,4,6,7,1l b

( S) - hex &I BwgdRpcgyqpg i ay of clatms I to 10, selected from the group

[ Zonkis@h $@qQui nol i n- 2(S) yI ani ne,

’6’7’|

10

15

20

25

rac-9,10-dimethoxy-38- m—tolyl 1,3,4,6,7,11bB-hexahydro-2H-pyrido[2,1-
a}isoquinolin-2-ylamine hydrochloride,

mc—9,1(}—dimethox5r—3[3—m—toly1—1,3,4,6,7,11bB~hexah}rdrom2H»pyrido[2,1—
alisoquinolin-2B-ylamine,

| 9,10-dimethoxy-3(R)-m-tolyl-1,3,4,6,7,11b(R}-hexahydro-2H-pyridof2,1-
ajisoquinolin-2(S)-ylamine,

9,10-dimethoxy-3(S)-m-tolyl-1,3,4,6,7,11b(S)-hexahydro-2H-pyrido[2,1-
a]isoquinolin-2(R)-ylamine,

rac-9,10-dimethoxy-33-m-tolyl-1,3,4,6,7,11bp-hexahydro-2H-pyrido[2,1-
a]isoquinolin-2o-ylamine,

9,10-dimethoxy-3(S)-m-tolyl-1,3,4,6,7,11b(S)-hexahydro-2H-pyrido[2,1-
aJisoquinolin-2(S)-ylamine,

9,10-dimethoxy-3(R)-m-tolyl-1,3,4,6,7,1 1b(R)-hexahydro-2H-pyrido[2,1-
a]isoguinolin-2{R}-ylamine,

' rac-9,10-dimethoxy-3p- (4—methyl—pyndm 2-y1)-1,3,4,6,7,11bB-hexahydro-2H-
pyrido[2,1-a]isoquinolin-2c-ylamine,



9, 10- di met hoxy-3
(R) - (4-nethyl -pyridin-2-yl)-1,3,4,6,7, 1l b(R) - hexahydr o

WO-2205/006846i do [ 2, 1-a] i soqui nolin-2(R)-yl am ne PCI/EP2004/006336

10

_ra0910 di

15

rac-9, 10-di nmet hoxy- 3(3- (6-nmet hyl -pyridin-2-yl)-1,3,4,6
, 7, 11bp - hexahydro-2H pyrido [%91 a]

| s0au g dawém%é@%% Sarharif g T
, pyridal B3 isexairpline{(IHapinsi do [ 2, 1
| soqui nol i n-2(3-yl am ne,

r ac- 99,10-ciomich YR 3(Srlely g - DY 1,521 ) Beslro- 2B

p fmd& ba%lsgalﬁgl%gl gp\ﬁ#m%% yl am ne,
L2 Ot 1%bf’d(gﬁﬂ§§%%ry§§ % %}_?_thng %gz&-%- )1f'§%627 Yok Resahttro-21-

i Epeds(Rdtalsogrmolin2aiviemine,
rac-9, 10- di met hoxy- 3(3-(4-nmet hyl -pyridin-2-yl)-1, 3 4,6

71 3 T[E&ﬂ:hgtﬁdimﬁ-—l{ti met'm}ﬂ@y{'ﬁmlnﬂ) 1,3,4,6,7 1lb[3—hemhydro -2H-
|l§)gqjd5 I
9" 10- ﬂ?}edtﬁgé&é B{R)%E](ﬂﬁnrrethyl pyridin-2-yl)-1, 3 4,67,
;y:r e g;'ﬁffgh egtg el (Fregpipriing; P{Q -1,3,4,6,7,11bp-hexahydro-2H-
P TrEROd? e vostyinglin-20-ylamine,
(S)-(4-nmethyl-pyridin-2-yl)-1,3,4,6,7,1

| b( S) rabSxahgidnahdiyk3pia-irehyl-prdial2-y1)-1,3,4,6,7,11bp-hexahydro-2H-

ﬁﬁgﬂ,ﬂ I
| 5 ﬂnéélﬁ%lgbg(S(S nethyl -p)rridin-2-yl)-1,3, 4,

gyz' (]jr [;?(]% §]ﬂ? ?géﬂ 3230 %ﬂ'} ymwn%ﬂ) 1,3,4,6,7,11bp-hexahydro-211-

19[4 adispamninelin 28 (Yém(ugs,rret hyl -pyridin-2-yl)-1,3,4,6
, 7, | 1b(3-hexahydro-2H pyrido
2, 1-3]0-digethooy- B&R)Q(@c&nyﬂmqpﬁﬁimnaﬂa | 3(,436 7, 11b(R)—hexahydro 2H- -

20

25

30

[
( di.met.ho .3,.4.6,..7,.1
R T U

$$%?m®%@ﬁw@w%wwﬁﬂ&ﬂ@%@m

[2,1-a]isoqui noI I n- 2(3 yl am ne,
rac- 3¢39(18- chhttjﬂioxp*ﬁ@n@l—ﬁneﬂxy}]:@wddm hi0xly3,4,6.3,14 b hexditlfo-2 H-

%Sgﬁéﬁy_qhgo Olgyg& I][n%el a] i soqui nol i n-2a-yl anmi ne,
ac-3(3 hyl - pheryl ) - 9, 10- di net hoxy-1, 3,4, 6, 7, |

| b(3-hexahy ]
oy 8 éﬂﬁ Cgﬂ%}%?j P RSPy R 363 Ipg hexabydro-2F-
 rplisqsh rﬂ@s@@ma%net hoxy-1,3,4,6,7,1 | b
(3 hexahydr o- 2H
rac-33-(4-ethyl-pyridin-2-y1)-9,10-dimethoxy-1,3,4,6,7,11bp-hexahydro-2H-

pyrido{2,1-alisoquinolin-2a-ylamine,

rac-3p-(4-ethyl-pyridin-2-y1}-9,10-dimethoxy-1,3,4,6,7,11b8-hexahydro-2H-
pyrido|[2,1-a}isoquinolin-2f3-ylamine,

rac-33-(4-ethyl-phenyl)-9,10-dimethoxy-1,3,4,6,7,1 1bB-hexahydro-2H-
pyrido[2,1-ajisoquinolin-20-ylamine,

rac-3f3-(4-ethyl-phenyl)-9,10-dimethoxy-1,3,4,6,7,11bB3-hexahydro-2H-
pyrido[2,1-a]isoquinolin-23-ylamine,

rac-3f-(2,5-dimethyi-phenyl)-9,10- dlmethoxy-l 3,4,6,7,11bB~hexahydro- ZH—
pyrido[2,1-ajisoquinolin-2a-ylamine,



pyrido [2,1-a]isoquinolin-2 a-ylam ne, W 2005/000846

-50- PCTI EP2004/ 006336
WOr28g5/®0846( 3- cycl opr opyl - phenyl ) - 9, 10- di net hox yCE/¥F24949)06336

7, 11b[ 3- hexahydro-2H pyrido [_%O%-a]
I soqui nol i n-2a-yl am ne, rac-3

il- E)Gé?%téﬁg-zi-égﬁéérdlq%%%%é@?m% fn?el o:%rbi%(,%,_tﬁ:}?',131’b%~h6éx7ahydro—2H—
[ 2yide selitoiquaidlin-2aylzmdnt.ne, 5

rac- 3(3- (2, 5-di net hyl - phenyl ) -9, 10- di et hoxy-1, 3;

4,6, 7rad?@(@ﬁﬁ@%@ﬂ#ﬁﬁﬂﬁ%ﬂﬁﬁﬂbdﬁd@%d{yﬁb,4,6,7,1le—hexahydto—ZH—
| _ A - =\ c i .

r 22@%%@?3%5%‘%%%%%@%?32 9, 10- di net hoxy-1, 3, 4,6, 7, 1

' ggﬁ;ﬁﬁg%@m&% 5008 hoxy-1,3,4,6.7,1 1bp-hexabydro-2H-
( Byide[@yictlonopyplingtfepning, 10- di net hoxy- 1, 3,4, 6, 7, 11b
(3- hexahydro-2H 1o

pyri dﬁ{c%(&{ﬁlsbﬁﬁﬂiﬁ;?fﬂ}m}—gﬂ3%3&5}%@5,_3,4,?%lle—izezéath%o—zH—

r acs - raetnyl-phenyl ) -9, 10-di net hoxy- 1, 3, 4, 6,
B L T

yrido [2,1-a]

- isoquin

10

e SRR S oy et bl g 211
7pyridst 3.1 adieatiivipglin-28HAampine do [ 2, 1-ad i so qui nolin-2

a-ylam ne, 15

25

r ac- 3{d3-334¢3nBuhioxsthd-pirhyl9; Pha&meoxd- 1194 G MEbR oY= By & o-2H-

el s

o gt S St Wb ol oL 5 A6 drbb Rexyro 281

[ Zridoddil sdigoawnpim-2paylyioins ne,

ra.c-3(3-(3-chl oro-phenyl)-9, 10-di net hoxy-1,3,4,6,7,1

| b( 3-raex@hiidinethlly-22ethyl- henyl)—Q,lO—dimethoxy—1,3,4,6,?,{}1b5—hexahydro— '
a

P R e T S

| b(3-he ydr o-2H rjdo[2,1-a

| oo IO P B B 001 571 1bB-hexahydro-2H-

[ridedl. Arilineqondin-dmdahowy- 1, 3, 4,6, 7, | |b

(3- hexahydro-2Hpyrido [2,1-a] iso quinolin-3

( 3- y|r)ic—?ﬁI(Bjﬁ]:ﬂbré=pﬂehyl-)¥mld1.aﬁlfﬂétho585},3,4,96,7:[% lb(?—he}ialr']lydro—le-

(=Yorm 43; > - Dy - 14) -9, 10- di net hoxy- 1,

AR A B A |

AR I ot e R A LR PR T SLR T

e, 1-gliseatiinelin-geyylonive hatidreshlooidy- 1, 3,4, 6, 7,1 Ib

(3 - hexahydr o-
rac-{2-(2a-amino-9,10-dimethoxy-1,3,4,6,7,11bB-hexahydro-2H-pyrido[2,1 -a]

isoquinolin-3f-y1)-pyridin-4-yl]-methanol,

rac-33-(4-fluoromethyl-pyridin-2-y1}-9,10-dimethoxy-1,3,4,6,7,11bB-hexahydro-
2H-pyrido[2,1-a]isoquinolin-2a-ylamine hydrochloride,

rac-3[3-(4-fluoromethyl-pyridin-2-y1}-9,10-dimethoxy-1,3,4,6,7,1 1bB-hexahydro-
2H-pyrido{2,1-a]isoquinolin-2a-ylamine, :

and pharmaceutically acceptable salts thereof.



2H pyrido [2, 1-a] iso quinolin-2a-ylamne, and

phar maceutically acceptable salts thereof. WO
wROOsIO8E846 PCT/ EP2004/ 006336 -51 12. ConpOURiBEP2004/006336

according to any of clainms 1 to 10, selected fromthe

group consisting of: 9,10-di methoxy-3 (R) n}tolyl-

;] |3 Sg(}gl (E%Tfﬂi%’%%ﬁé §))CC %‘ﬁfﬁqﬁ 2_1[1‘59 %g Clais"1 tooi()[ selected from the group

9,cbBsigimgetthoxy-3(S)-mtolyl -1, 3, 4,6, 7, 11b(S) - hexahydro
-2H pyrido[ 2, 1- a]isoquinolin-2 (S) -ylam ne,

9, 10- di WedinwsdyoF(BR) (d-tohgl hi -G i ThdRivhexahii=a 2B drdio s, 1-
b Rabeatydigzat pyrdo

I'soqu {S) -yl am ne,
9, 10- di net hoxy- (R) (4-met hyl -pyridin-2-yl)-1,3,4,6,7,
5 1I b( R d =H Y-t elyl-1,3,4,6,7,11b(S)- hexahydro 2H—pyr1do[2 1-

ol i n-2(S) -yl am ne,
ils“g?%g?%‘ 24%?39%4&?1 din-2-)r1)-9, 10-di met hoxy- 1, 3, 4, 6
3- hexahydro-2H pyrido

[2’ 1- é}hﬂiéwm@yﬁisrw S| '@ﬁidig-zl-gl)all,s,‘@,fh?,l1b(si)-1;exzh3édro-2ﬁ-
r - -9, 10- di net hoxy- 1, 3, 4, 6,
Bl dp i ek v

pdo[ 2, 1-a] i soqui nol i n-2[ 3-yl am ne, 15
rac- 3@%&1’4&%@1&3' 4%kb%§bl-lp)m%n19 @) B UROXYIHkRE by dro-2H-

11b 3- hexahyd
10 [ py"d %[]Zrlsgléﬁ?iqﬁﬁoﬂlﬁ %@ﬁylymareﬁ ne,
rac- 3[ 3-(2, met h phenyl) -9, 10-di met hoxy-1, 3, 4, 6,
7, | st h%g’@mygym&mﬂ VI jmethoxy-1,3,4,6,7,1 Ibp- hexahydro—ZH—

U|nol |, am ne,
rB%“%fra[% GHP’&P jn %‘9%1}“9, 10- di net hoxy-1, 3, 4,6, 7, |
I b 3- hexahydro 2H 20 pyrido [2 1-a]

e R e e L

wm@mmwwuwwwwww{gwh@ﬂanmqﬁ@q@tbﬁungw?mhﬁm; a).-isoquinolin-2a-ylam ne
hydr ochl ori de, rac-

(3-fl uornet hyl - phen ﬁ 9,10-di net hoxy-1,3,4,6,7,1
15 | b( 3- trexddniZdr-dimeth Y%F qnaﬂd 9[12) ~diragthoxy-1,3,4,6,7,11bB-hexahydro-2H-
i soq |noI|n 2(3-

r BEdg (.l aélSPﬂ%P -t?i@ry} aI&H@nyl) 9, 10- di met hoxy- 1, 3, 4, 6,
7,11b( 3- hexahydro 2H :

rac-3f3-(2,5-dimethyl-phenyl)-9,10-dimethoxy-1,3,4,6,7,11bB-hexahydro-2H-
pyrido[2,1-a]isoquinolin-2§-ylamine,

rac-3p-(3-chloro-phenyl)-9,10-dimethoxy-1,3,4,6,7,11bp-hexahydro-2H-
20 pyrido[2,1-a]isoquinolin-2f3-ylamine hydrochloride,

rac-3f-(3-chloro-phenyl)-9,10-dimethoxy-1,3,4,6,7,1 1bB-hexahydro-2H-
pyrido[2,1-a]isoquinolin-2q-yiamine hydrochloride,

rac-3B-(3-fluormethyl-phenyl)-9,10-dimethoxy-1,3,4,6,7,1 1bp-hexahydro-2H-
pyrido]2,1-a}isoquinolin-2B-ylamine,

25 rac-3f-(3-fluormethyl-phenyl)-9,10- dlmethoxy 1,3,4,6,7,11bB-hexahydro-2H-
pyrido|2,1-alisoquinolin- Za—ylamlne,



PCT/ EP2004/ 006336 53 17

pyrido [2,1-a]isoquinolin-2a-ylam ne, WO 2005/ 000846

WQJLW#BFBQ{JTOM 006336 -52 PCT/EP2004/006336

rac- 9, 10- di met hoxy- 3f3-(3-nethyLipyrroI-1-y|)-1,3,4,6,
7,1 | bf 3- hexahydro 2H pyrido [271-a]

iso ui no har i.ca
oo L e o i roe g Py SR b Bt Fpfshexabydro-21E-
szd@ﬂwr@Oqﬁmobnﬁbﬁﬂdsmmi formula (1) as defined in
any of [ clainms 1 to 12, which process conprises

conveghd FraCQIRMNEEC abibiheraub@ N CH1 Rl HO
wher ei n is as defi din clalnB lor 22 into a

compoynd of formu a( NH2 f ] O~ ~I rein . -
o o iy et ot The s fphisg obcompoungh gl FREBHA (L dofined in any of
caaip@s] to NWhithiRotesd tEnprised Bpturithgacanfstung dfthafoymata

clains 1 to 12 and a pharnaceutically acceptable

carrier -and/ or adjuvant. 15. Conpoundgs{according to
any of clains 1 to 12 for use as tRerapeutic active

substances. 16. Conpounds accor di t ofdny of clains |
to 12 for use as therapeutic qqtlve subst ances for
the treatnment and/ or prm»hy axi $>Qf di seases which are

0pP5/ 00846
selof conpounds
2 for the preparation

associated with DPP-1V.

according to any of claﬁhs I
of

wherein R! is as defined in claims 1 or 2;

into a compound of formula (I)

wherein R! is as defined in cdlaims 1 or 2.

. 14. Pharmaceutical compositions comprising a compound according to any of
claims 1 to 12 and a pharmaceutically acceptable carrier and/or adjuvant.

15. Compounds according to any of claims 1 to 12 for use as therapeutic active
substances.

16. Compounds according to any of claims 1 to 12 for use as therapeutic active

-substances for the treatment and/or prophylaxis of diseases which are assoc1ated with
DPP-1V.




“Wb ts for the treatnent and/or prophyl axis of
i

seases which are associated with DPP-1V. 1@CITER2004/006336
use of conpounds according to anysof clains 1 to 12
for the preparation of nedicanments for the treatnent
and/ or prophyl axis of diabetes, non-insulin-dependent

di éadbbl ed iwredel dé'bomiftaﬂ@ adcbﬁﬂng}ﬂollafﬁ?_%ﬁclh%:lsef RNCFor tﬁg p%elljagration of
i e I sease 1.t1s.. U cerasa, r D\ :
ohn Efgé%/t%leﬁgiﬁoﬁ, e iogggggglamgfglﬁﬁs‘? HhIER ejagsociated with
nw-has a beneficial effect, obesity, and/or |

nmet abol i ¢ syndrone or (3-cell protection.
18. The use of compounds according to any of claims 1 to 12 for the preparation of

medicaments for the treatment and/or prophylaxis of diabetes, non-insulin-dependent
diabetes mellitus, impaired glucose tolerance, inflammatory bowel disease, Colitis
Ulcerosa, Morbus Crohn, hypertension, diseases wherein a diuretic agent has a beneficial

effect, obesity, and/or metabolic syndrome or B-cell protection,

kb




