Substituted benzoquinolizine derivatives  The present invention is
concerned with novel pyridof 2,1-alisoquinoline derivatives, their
manufacture and their use as medicaments. In particular, the invention
r&iS et Eipounds of the general formula NI-12 Fl4 5 wheF&hHizgs/012436
selected from hydrogen or methory; R2is sélected from the group
consisting of hydroxy, lower alkoxy, provided that 1(2 is not methoxy in
case Rl is methoxy, 10lower alkoxy1110110- or disubstituted by hydroxy,
lower alkoxy, benzyloxy, amino, alkylamino, diallcylamino, cyano,
unsubstituted phenyl, phenyl substltuted by one to three groups selected
from lower alkyl, lower alkoxy?Hats ? HEEERANG|, 15tetrazolyl,
-0-(CH2).-C(0)-NR8129, wherein m is 1 or 2 and whereln R8 and R9 are
independently selected from hydrogen, lower allcyl or tetrazolyl, or R8 and
R9 togetherw%ﬁa&m}r&%&a&%mﬁ%@whﬁta@yepgﬁﬁH@?ﬁ%ﬂs&m&rﬁe or
6- men}pere ] heterocy cle ac%cea %&PQ}QA@%“ additional heteroatom
selected 20from 16 may be sudbsatntlu?ed by lower alkyl,

WO 2006/038 %ggg&;;{%@%%en Q)%Zrélates to compounds of the general formula

5  wherein

R'  is selected from hydrogen or methoxy;

R*  is selected from the group consisting of

hydroxy,
lower alkoxy, provided that R* is not methoxy in case R' is methoxy,

10 lower alkoxy mono- or disubstituted by
hydroxy, lower alkoxy, benzyloxy,
amino, alkylamino, dialkylamino, cyano,
unsubstituted phenyl, phenyl substituted by one to three groups selected from
lower alkyl, lower alkoxy, halogen or lower halogenalkyl,
15 tetrazolyl,

-O-(CH,)-C(O)-NR®R’, wherein m is 1 or 2 and wherein R® and R? are
independently selected from hydrogen, lower alkyl or tetrazolyl, or R® and R®
together with the nitrogen atom to which they are attached form a 5- or 6-
membered heterocycle which may contain an additional heteroatom selected
20 from N, O or §, and which may be substituted by lower atkyl,



-2 - -0-(CH2)"-COOR1, whereinnis 1 or 2 and 12.1 is hydrogen or lower
alkyl, - -0-(CH2)rNH-C(0)-0R11, wherein p is 1 or 2 and wherein R11 is

“]8\/%{6@;%;48 -0-S02-R12, wherein R12 is lower alkyl, 'Nﬁﬁ%om/omﬁé
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wherein R13 is hydrogen or lower alkyl and R14 is lower alkyl or benzyl,
5and -NH-00-(CH2)g-R15, wherein g is 1pr 2 and wherein R15 is lower
alkyl or tetrazolyl; R3 is selected from the group consisting of hydrogen,

iohydrofy; (1ot s-QREE. mbermwlmohenéﬂoﬁwmmgemwmwrﬁm
benzyloxy, amino, alkylamino, diallcylamino, cyano, 15unsubstituted

phenyl ,-ﬁh@ﬁﬁb)etﬂésﬁmt@d-@déltovﬂuem grisups SeledteNefronRIOWds alilikyl,
lower alkoxy, halogen or lower halogenallcyl, tetrazolyl, and .
-0-(CH2pvsC{M N\ RBERAn R eikdinwat igkitor 2 and wherein R8 and R9 are
independently selected from hydrogen, lower alkyl or tetrazolyl, or R8 and

RO 20togeifirrwithethie Ritagealam &eiwhé@fm@ea{nargiatm%ﬂa!ﬁwbebim 1,
or 6- membered heterocycle which may contain an additional heteroatom
selected from N, O or S, and which may be substltuted by lower allcyl,

-0-(CH fein.nis.1 or hyd r low

-0- (CH%@W@ erre‘c“ilrll1 %1 ‘c;fsh Ci%?ﬁl? v@%’%ﬂél
25-0-56RPH ivherein 1212 is Iower aIkyI NR13R14 Whereln R13is
hydrogen or lower alkyl and R14 is lower alkyl or benzyl, and
-NH-00i{&H425e RaB: Wb ereir guasEEeoind wherein R15 is lower alkyl or

tetrazolyl;
hydrogen,

hydroxy,
lower alkoxy,

lower alkoxy mono- or disubstituted by
hydroxy, benzyloxy,
-amino, alkylamino, dialkylamino, cyano,
unsubstituted phenyl, phenyl substituted one to ?:hree groups selected from
lower alkyl, lower alkoxy, halogen or lower halogenalkyl,
tetrazolyl, and '

-O-(CH,)i-C(O}-NRR’, wherein m is 1 or 2 and wherein R® and R® are
independently selected from hydrogen, lower alkyl or tetrazolyl, or R® and R®
together with the nitrogen atom to which they are attached form a 5- or 6-
membered heterocycle which may contain an additional beteroatom selected

from N, O or S, and which may be substituted by lower alikyl,
-0-(CHy),-COOR'™, wherein n is 1 or 2 and R™® is hydrogen or lower alkyl,
-OM(CHz)pmNHmC(O)—ORll, wherein p is 1 or 2 and wherein R* is lower alkeyl,
-0-80,-R'?, wherein R™ is lower alkyl,

-NRRY, wherein R" is hydrogen or lower alkyl and R is lower alkyl or benzyl,

and

-NH-CO- (CHg)q-R wherein ¢ is 1 or 2 and wherein R is lower alkyl or
tetrazolyk '



"9@%@?‘9 be hydrogen in case R2 is selected from the group consisting of

. The enzyme dipeptich

5

itis  wherein RS5 is selected from the group consisting of lower alkyl,
lower hydroxyalkyl, lower 5halogenalkyl, halogen and cycloalkyl; or R5

12E70)-NR8RY, -0-(CH2)p-NH-C(0)-0R11, -0-S02-R TS T/EF2005/012436
-1\TR131214, -NH-00-(CH2)g-R15 and lower alkory which is mono- or
disubstituted by a group selected from hydroxy, benzylory, amino,
allR§/lantino, dialkylamino or 10cyano; R6 is selected from the group
consisting of hydrogen, lower alkyl, lower alkory, lower hydrox-yalkyl,
lower halogenallcyl, h&tdgen and cycloalkyl; R7 is selected from the group
consisting of Iowyl, cycloallcyl, I@ker hydroxyallcyl, halogen and

N

lower halogenaiky and phar utically acceptable salts thereof.
| peptid IV (EC.3.4.14.5, abbreviated in the

following as DRP-W) is involved e regulation of the activities of

several hormones. In parﬂ&ular DPP-IV is degrading efficiently and rapidly
glucagon like peptide 1 (GLP-1), which is one of the most potent
stimulafSPSFiRsulin production and secretion. Inhibiting DPP- 20 IV would
potentiate the effect of endogenous GLP-1, and lead to higher plasma

insulin coriteRErRabRem A stems snsieinpfisiiansiialrdeghinskexyalkyl, lower
tolerance baldggrpdk@, didbetesmetjitimlkigber plasma insulin

con<:<=:dr}tra{t&é)1sv£—iwglsféac1t>m&ggﬁ%&@&%t _ﬂi‘%zg@@@%Q&&QM&%XB@%H@B%@FQWﬁng of
according c | [ nagquen 2" 7l
inhibitors g&%@’éﬁ@“ﬁg édés-g i qﬁ%%%fﬁ%?%r’th%ﬁgﬁ%em}gf}m E
impaired g"iﬁ@dgé)z(ﬁ&)a?&n@éié PiapdEb et o diguliiindedhy 2
W098/19998)Gtleteridiatedgtatenn hifredskganmieofaligthini N QiR8638580 or

10 DE 19616486,DE 19834591, WO 01/40180, WO 01/55105, US 6110949,
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20
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WO 00/34241 and US6011155.  Furthermore, DPP IV contributes to the
generatign.and-modulati 1) ' PP IV, (also
known as lcqlzééha L‘]?lrfmgsés}(z? ét? ﬁ%%%gﬁr}%gpﬁarﬁe%%?%%ﬁgﬁg%égg Ao
cell actiVafion i ?&%L% af?&’ Ed 8?8#5%%@%M5thus

-suggesg;;g a role for DPP-1V in the pathophysiology of immune-mecliated
hedis il

disordefs SSHrSHATAREHTROIR AR e T, srdpaliobderis
Rheumbaisiogy2adhia@) 218 vaodnlsdsnelicplal expression of DPP-1V is

found in the case of autoimmune diseases,
and pharmaceutically acceptable salts thereof.

- The enzyme dipeptidyl peptidase IV (EC.3.4.14.5, abbreviated in the following as
DPP-IV) is involved in the regulation of the activities of several hormones. In particular
DPP-IV is degrading efficiently and rapidly glucagon like peptide 1 (GLP-1), which is
one of the most potent stimulator of insulin production and secretion. Inhibiting DPP-
IV would potentiate the effect of endogenous GLP-1, and lead to higher plasma insulin
concentrations. In patients suffering from impaired glucose tolerance and type 2 diabetes
mellitus, higher plasma insulin concentration would moderate the dangerous
hyperglycaemia and accordingly reduce the risk of tissue damage. Conseguently, DPP-IV
inhibitors have been suggested as drug candidates for the treatment of impaired glucose
tolerance and type 2 diabetes mellitus (e.g. Villhauer, WO98/ 19998). Other related state
of the art can be found in WO 99/38501, DE 19616486, DE 19834591, WO 01/40180,
WO 01/55105, US 6110949, WO 00/34241 and US6011155,

Furthermore, DPP IV contributes to the generation and modulation of a T cell
immune response. DPP IV (also known as CD26) has an essential role in immune



5 HIV-related diseases and cancer. Natural substrates for DPP-IV are
involved in immunomodulation, psycho/neuronal modulation and physiol.
processes in general (Boonacker E.; Van Noorden C. J. F, European
Journal of Cell Biology 2003, 82(2), 53- 73). Furthermore, it has been

'shown that there is a correlation between DPP-1V and the key nuclear

proteln topmsomerase alpha (Aytac U., D’a‘hg N. H., Current Drug
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11 l% aﬂ_c]m » nyﬁ%\fllr?ﬁr tglr?smngée)?'ggea&seafufgg %ealigﬁ{@@%“ffo&fﬁ@on thus
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comppLds imay.also be useful for the prevention of AIDS (acquired
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25  Furthermore, the compounds of the present invention can be used as diuretic agents and
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for the treatment and/or prophylaxis of hypertension.

Unexpectedly, the compounds of the present invention exhibit improved
therapeutic and pharmacological properties compared to other DPP-IV inhibitors
known in the art, such as e.g. in context of pharmacokinetics and bioavailability.

Objects of the embodiments disclosed herein are compounds of formula I and their
pharmaceutically acceptable salts per se and as pharmaceutically active substances, their
manufacture, medicaments based on a compound of formula [ and their production, as
well as the use of the compounds of formula I in accordance with the disclosure in the
control or prevention of illnesses of the aforementioned kind, and, respectively, for the

production of corresponding medicaments.
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R2is selected from the group consisting of hydroxy, CI-C6-alkoxy,
provided that R2 is not methoxy in case R1 is methoxY, C1-C6-alkoxy
mono- or disubstituted by 10hydroxy, CI-C6-alkoxy, benzyloxy, amino,
alkylamino, dialkylamino, cyano, unsubstituted phenyl, phenyl substituted
by one to three groups selected from C1,-:C6-alkyl, C1-C6-alkoxy, halogen
or halogen-C1-C6-alkyl, tetrazolyl, 15-0-(C1-12)1,-C(0)-NR8R9, wherein
inis 1 or 2 and wherein R8 and R9 are independently selected from
hydrogen, C1-C6-alkyl or tetrazolyl, or R8 and R9 together with the
nitrogey; ; c h Erj] L ere
heter%gtg{&vkr%ﬁgﬁagl%frﬁa n%fnggﬁd%q &Lla{f:gté?%gt ﬁgge?ec(t}'gg%raom N,
0 or S, and which may be substituted by @;J; -C6-alkyl,
20-0-(CH2),-000R10, whereinnis 1 or 2 nd 4s hydrogen or
CI-C6-alkyl, -0-(CH2)p-NH-C(0)-0R11 whete is 1 or 2 and wherein R"
is Ci-C6-alkyl, -0-S02- Rli% whereiflR]2 is GI-C6-alkyl, -NR1312.14,
wherein R13 is hydrogen or&u-Cé-a is Ci
and - 4b - NH-00-(012)g-RI ein qjis | or 2 and wherein R13 is
C1-C6-alkyl or tetrazolyl;gs-select isti
hydrogen, 5hydroxy, Ci-Cy-alkoxY,

wherein
R'  isselected from hydrogen or methoxy;
R® s selected from the group consisting of
hydroxy,
C-Cg-alkoxy, provided that R” is not methoxy in case R! is methoxy,

C;-Cy-alkoxy mono- or disubstituted by
hydroxy, C,-Cg-alkoxy, benzyloxy,
amino, alkylamino, dialkylamino, cyano,
unsubstituted phenyl, phenyl substituted by one to three groups selected from
C-Ce-alkyl, Ci-Cy- alkoxy, halogen or halogen-C;-Cg-alkyl,
tetrazolyl,

-O-(CH2)m-C(O)-NR*R’, wherein m is 1 or 2 and wherein R® and R are
independently selected from hydrogen, C;-Cg-alkyl or tetrazolyl, or R and R
together with the nitrogen atom to which they are attached form a 5- or 6-
membered heterocycle which may contain an additional heteroatom selected
from N, O or S, and which may be substituted by C,-Cs-alkyl,

9

-O-(CHy),-COOR'", wherein n is 1 or 2 and R' is hydrogen or C;-Cy-alkyl,
-O-(CHy),-NH-C(0)-OR ", wherein p is 1 or 2 and wherein R"! is C;-Cg-alkyl,
—O-SO;;R“Q, wherein R'? is C-Cs-alkyl,

NRPR", wherein R"? is hydrogen or C;-Cg-alkyl and R™ i C1-Ce- alkyl or benzyl,
and
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CI-Cy-alkoxy mono- or disubstituted by hydroxy, alkoxy, benzyloxy,
amino, alkylamino, dialkylamino, cyano, 10unsubstituted phenyl, phenyl
substituted one to three groups selected from C1- C6-alkyl, Cl -Cy-alkoxy,
halogen or halogen-C1-Cy-alkyl, tetrazolyl, and -0-(CH2)",-C(0)-NR8R9,
wherein m is 1 or 2 and wherein R8 and,R9 are independently selected
from hydrogen, Ci-C6-alkyl or tetrazolyl, or R8 and R9 15together with the
nitrogen atom to which they are attached form a 5- or 6- membered
heteroc)éleGihi¢H ineRconthiicih D ditto Rat Hetdiersto i séfdetees frbiml e
0 or S,talENkich may be substituted by C1-C6-alkyl, 0-(CH2).-000R19,
wherein nis 1 or 2 and RI9 is hydroqen or. CI-C6-alkyl,
-BY(CHE)IFRTEE () DR E R8I BeChr 2 and wherein R" is
CI-Co-ﬁ\III%I 20-0-S02-R12, wherein R12 is CI-C6-alkyl, NR131112.14,
whereir’] S hydrogen or Ci-05-alkyl and R14 is C1-C6-alkyl or benzyl,
and N -(g)l%-)@llZ)(l-RlS, wherein q is 1 or 2 and wherein R15 is
CI-Cy-alkyl of tetrazolyl; 25 R4 is - 4c - wherein R5 is selected from the
group egqngjsting.af Ci-Cé-alkyl, hydroxy-C1-Cé-alkyl, halogen-Cl-Cé-alkyl,
halogen and C3-C6-cycloalkyl; R6 is selected from the group
consisting pfAyeitoaeth: CoCoHralkytin@dd 66-alkoxY, Shydroxy-C1-C6-alkyl,

halogen-Gi-GoxglkkhalogenangyC3-C6-cycloalkyl;

amino, alkylamino, dialkylamino, cyano,

unsubstituted phenyl, phenyl substituted one to three groups selected from C,-
Cg-alkyl, C,-Ce-alkoxy, halogen or halogen-C;-Cg-alkyl,

tetrazolyl, and

-0-(CHy)y-C{O}-NR*R’, wherein m is 1 or 2 and wherein R® and R? are
independently selected from hydrogen, C1-Cg-alkyl or tetrazolyl, or R* and R®
together with the nitrogen atom to which they are attached form a 3- or 6-
membered heterocycle which may contain an additional heteroatom selected
from N, O or S, and which may be substituted by C;-Cg-alkyl,

~O-(CH,),-COOR ', wherein nis 1 or 2 and R'" is hydrogen or C;-C4-alkyl,
-0-(CH,),-NH-C(0)-OR" wherein p is 1 or 2 and wherein R'" is C;-Cg-alkyl,
-0-S0,-R"?, wherein R" is C,-Cg-alkyl,

-NR"R", wherein R is hydrogen or C;-Cg-alkyl and R* is C;-Cg-alkyl or henzyl,
and

-NH-CO-(CHa)¢-R"?, wherein q is 1 or 2 and wherein R" is C;-Cg-alkyl or
tetrazolyl;

18

or



R7 is selected from the group consisting of Ci-C6-alkyl, C3-C6-cycloalkyl,
hydroxy-C1-C6-alkyl, halogen and halogen-C1-C6-alkyl; and
pharmaceutically acceptable salts thereof In a second aspect, there
is provided a process for the manufacture of compounds 10 of formula |
as defined above, which process comp_rifgg, a) converting a compound of
the formula wherein X is hydrogen or tert-butoxycarbonyl, X2 is -OH
or -NH2, Rl and R4 are as defined in the first aspect and R3 is hydrogen,
by sidevdlainrtransformation into 15a compound of the formula wherein
12.1, R2.and R4 are defined as in the first aspect and R3 is hydrogen, or
alternafiveRscleaigd Byeohgestiit a%#ﬁwaﬁmg%f@aeaﬂéﬁnmﬁlrow€réﬁa-pdkyh
is hydrog8alegBehinit anid i ol mamrads defnssd pallae first aspect, by

catalytic ledr?gen reductjon into a compound of the formula 5
R"1s seléeted from the group consisting of hydrogen, C,-Cy-alkyl, C-Ce-alkoxy,

5 hydroxy-C;-Cs-alkyl, halogen-C;-Cgs-alkyl, halogen and Cs-Cg-cycloalkyl;

R’ is selected from the group consisting of C;-Cy-alkyl, C3-Cg-cycloalkyl,
hydroxy-C;-Cs-alkyl, halogen and halogen-C,-Cg-alkyl;

and pharmacentically acceptable salts thereof.

In a second aspect, there 1s provided a process for the manutfacture of compounds
10 of formula I as defined above, which process comprises

a} converting a compound of the formula

NHX

wherein X is hydrogen or tert-butoxycarbonyl, X, is ~OH or -NH,, R and R? are
as defined in the first aspect and R’ is hydrogen, by side chain transformation into
15 a compound of the formula

wherein R!, R* and R* are defined as in the first aspect and R’ is hydrogen, or
alternatively,



wherein RI to R4 are defined as in the first aspect, and optionally
converting the compound of fonnula | into a pharmaceutically acceptable
salt. In a third aspect, there is provided pharmaceutical compositions
comprising a 10 compound as defined above and a pharmaceutically
acceptable carrier and/or adjuvant. Iy a fourth aspect, there is provided
compounds as defined above for use as therapeutic active substances.

In a fifth aspect, there is provided compounds as defined above for use as
therap8Ue &8 St BRPREK B Yelii@dtient and/or prophylaxis of
diseases which are 15 associated with DPP-IV., In a sixth aspect, there
is provided the use of compounds as define@®&bove for the preparation of
medicaments for the treatment and/or prophylaxis of diseases which are
associated with DPP-IV. WO 2006/058628PCT£LP2005/012436 -5-.
Unless otherwise indicated, the following definitions are set forth to
illustrate and define the meaning ané-scope

describe the invention herei SP
used to mean a group consis
carbon atom(s). 5The tegs
and iodine, with fluorine and chlgrine being preferred. Most preferred

halogen is chlorine.  The termRaIkyI", alone or in combination with other
groups, refers ta.a branched or straight-chgin monovalent saturated
aliphatithfjeibRarlsdty faesealshsaaicbdénto darbsmatsmsed rafdrblyt aspect,
one to BiEaEESBH BBTsIRER prEtarapRpenedtetts foeatson atoms.

The term "lower alkyl", alone or in combinatjon with other groups, refers to

a branched or straight-chain monovalent‘alkyl radical of one to six carbon
atoms, preferably one to four carbon atoms, ThR'term is further

exemplified by radicals such as methyl|, ethyl, n-propyl, isopropyl, n-butyl,
s-butyl, isobutyl, t-butyl rikpentyl, 3- in
the like. Preferable lower alky ‘ e methyl 15 and kthyl, with
methyl being especially prefe Thel term "lower halogenalkyl” refers
to a lower alkyl group wRéfein affeast6ne of the hydrogens of the lower
alkyl group is replaced by a halggen atom, preferably fluoro or chloro,
most preferably fluoro. Among the preferred lower halogenallcyl groups
are trifly rloerrllle]@ytlO ﬂi«ﬂgr%rg@r%%% gsf{g%grﬁl%t(h%l]%&(’j chloromethyl, with
fluoromet yf and

and optionally converting the compound of formula I into a pharmaceutically
acceptable salt.

In a third aspect, there is provided pharmaceutical compositions comprising a
compound as defined above and a pharmaceutically acceptable carrier and/or adjuvant.

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

In a fifth aspect, there is provided compounds as defined above for use as
therapeutic active substances for the treatment and/or prophylaxis of diseases which are
associated with DPP-1V,

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-1V.



20 trifluoromethyl being especially preferred.  The term "alkoxy" refers

to the group R-0-, wherein R' is alkyl. The term "loweralkoxy" refers to the
\‘%%H&/%%é%i wherein R' is lower alkyl. Examples of lower aIkPo / rz(%}%gﬁlzms

are e.g.“meﬁﬁoxy, ethmry, propoxy, isopropoxy, butoxy, isobutoxy anc
hexyloxy, with methoxy being especially preferred. 25The term "lower
hydro3ryallcyl” refers to a lower alkyl group wherein at least one of the
hydrogéhgesf thiectouse iradicytegichpfidlveptgctdibiyienk yor ostyfgrbup illustrate and
Armgng e prafareshiowephyemsyation SEpups REOUAEXYMEIN ention herein.
2-hydroxyethyl, 2,3- dihydroxypropyl, and

1-hydroxymgindigehtycl oy ety NE e M 8Y6I0RYL SRIRIS 8% @ ing of one to

mo_novalfnrtﬁiar C %Ici)cfggdica#of tigre 0 six, 30 preferably three to five
carbon atonts, This term s fifther exeniplified by radicals such as

cyclopropyl, c;yg;o utyl, cyclopentyl and cyclohexyl, with cyclopropyl ]
5 being pTgf‘e%a. w@ﬁ%’% RERAOE RO Rfe i idbiHoTine
" toamndichleniay briegnesitreerlfddostpsefor el hrépgbeiedhheierocycle which

may contain an additional heteroatom WO

2006/0986 28 RC TS 20056¢01 21 36mibnaseteatsl dthen doher&emeansranched
that Ef%%ﬂf@@iﬁ%ﬁlﬁw ' '%%%&ﬁ%ﬁ%g&ﬁ@éﬁ%@&%ﬂgl&%%e to tywenty
pyrraidin 1peri 1IMIiaazoliai pyrazoliainyl, morpnoin iperazin
G TR e S TR

10 pré?é?Pé’o@tBTﬁeﬁ(éerFﬁf% RaMaEdticty scEtamBiRsien Bilbpiasrmps, refers
of tthe wenybed ndstofigbtrmdan (h avithainot gnlc ol cigdoiceacids subbragoms,
hy%ra@%@%@gigfbwwﬂ{&md | .ﬁﬁi@ﬁi‘é@ﬁ@i%ﬁﬂ%?@?&%@ﬁﬁ@d IB(?Qé@eaﬁiguch as
acCl Iyic ormig acid, malelG acid, acetic a , rc.acid, Succinic
e P A St PO ey

o TR FUS o e 1 AR A L Bl e R kot o Thigsidis are methyl

15 orgadisins, Witbferdgltocsaltspethlbgdsaredormates, maleates, citrates,
hydrochlorides, hydrobromides and methanesulfonic acid salts, with

hydrochiaeidembéing dspepinikfitetérren diodetailkihgrprpseiiriivantian one of
re@@ﬁMWHg%%}%ﬂﬁ}gﬁﬁl 1@%@‘&@%% halogen atom, preferably fluoro
or chloro, most preferably fluoro. Among the preferred lower halogenalkyl groups are
trifluoromethyl, difluoromethyl, flucromethyl and chloromethyl, with fluoromethy! and
20  trifluoromethy! 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 €.g. methoxy, ethoxy, propoxy, isopropoxy, butoxy, isobutoxy and hexyloxy,
with methoxy being especially preferred.

25 The term “lower hydroxyalkyl® refers to a lower alkyl group wherein at least one of
the hydrogens of the lower alkyl group is replaced by a hydroxy group. Among the
preferred lower hydroxyalkyl groups are hydroxymethyl, 2-hydroxyethyl, 2,3~
dihydroxypropyl, and 1-hydroxymethyl-2-hydroxyethyl.

The term "cycloalkyl” refers to a monovalent carbocyclic radical of three to six,
30 preferably three to five carbon atoms. This term is further exemplified by radicals such as
cyclopropyl, cyclobutyl, cyclopentyl and cyclohexyl, with cyclopropyl being preferred.

The term “R® and R’ together with the nitrogen atom to which they are attached

form a 5- or 6-membered heterocycle which may contain an additional heteroatom



wherein 15 R1 is selected from hydrogen or methoxy, R2 is selected from

the group consisting of hydroxy, lower allcoxy, provided that R2 is not

v%et'l’},o%yég&ifase Rl is methwry, lower alkoxy mono- or disubstituted 0b

ﬁyéro‘xy, ower allcoxy, benzyloxy, amino, alkylamino, diaﬁgwgm )
cyano, unsubstituted phenyl, phenyl substituted by one to three groups
selected from lower alkyl, lower alkoxy, halogen or lower halogenallcyl,

tetrhaniyl f2Ba0¥(CHR)S, G RNRBRS anhRY eitnethis Hiot (amcvdearainhR8rm a

an%@&aﬁeaarg&me ,tbiﬁieﬁt,%f&%ﬁmﬂ&ﬂ ; &Y&%ﬁ'% olig

an ~d- (o]

tetrazoeli)L(I o d % 'it%l ther W'thl.th Ni ogena t IC Yl[hey
are B AR RO R S PR s énrcéﬁ)%ﬁ%fgﬁwélg

012436

& e\?ﬁ?&wﬂagi%m?ﬂ%

addferistheteroatom selected from N, 0 or S, and which may be
substituted by lower alkyl, -0-(CH2)"-COOR1, wherein nis 1 or 2 and R1

5 is hydrdderiesmionheraiieph B2l etae)ithie-Ble)-ortrasen hteit thisdngiadinds of
a&%}mﬁhﬁ&igﬁﬂﬂiﬁsﬂg&m@r llygarfc 362:Rd W@?fﬁﬁfﬁéﬁc&@d@lw%%g}‘&fﬁc acid,
- 312 afel@ . and R s lower alkyl - .
o e L  oncha A 1 AR et
RFES S%%aer Caa}%ﬂ’ Specinic acid, tartaric acid, methanesulphonic acid, salicylic acid, p-

toluenesulphonic acid and the like, which are non toxic to living organisms. Preferred
10 salts with acids are formates, maleates, citrates, hydrochlorides, hydrobromides and
methanesulfonic acid salts, with hydrochlorides being especially preferred.

In detail, the present invention relates to compounds of the general formula

wherein
15 R'  isselected from hydrogen or methoxy;
R* s selected from the group consistiﬁg of
hydroxy,
| lower alkoxy, provided that R*is not methoxy in case R’ is methoxy,

lower alkoxy mono- or disubstituted by
20 hydroxy, lower alkoxy, benzyloxy,
amino, alkylamino, dialkylamino, cyano,
unsubstituted phenyl, phenyl substituted by one to three groups selected from
lower alkyl, lower alkoxy, halogen or lower halogenalkyl,
tetrazolyl,

25 -0-(CH2)m-C{O)-NR®R®, wherein m is 1 or 2 and wherein R® and R® are
independently selected from hydrogen, lower alkyl or tetrazolyl, or R® and R®
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10tetrazolyl; R3 is selected from the group consisting of hydrogen,
hydroxy, lower alkoxy, 15lower alkoxy mono- or disubstituted by hydroxy,
alkoxxﬂgenszyloxy, amino, alkylamino, dialkylamino, cyano, unsubstituted
p enyf, *&%nw substituted one to three groups selected fror%%%g%ogf’@ﬁ“(’
lower alkoxy, halogen or lower halogenallgyl, 20tetrazolyl, and
-0-(CH2).-C(0)-NR8R9, wherein m is 1 or 2 and wherein R8 and R9 are
independergtiiseleitethéromdaydmgenolewieh alleyl ot tetidzelyhar R8 and-
RO togethgrmith-the, aitregrn ARk Ry bishdres armaiiached Jom a 5a8%ea
6- membered Iﬁet@ro%cle gv‘mlc r&%%gogltg;@tag gq?dljlonal eteroatom
selected 25Hom’N, T 618, and which may be substiutef i wer alkyl,
-0-(CH2)11-CQORJ, wherein n.is 1, or 2 and R1,is hydrogen or lower
kO R A el Bt o D PREr S Ay
lower allcy], -0-502-R12, whergin R12 is lower alkyl, WO
20061058658P e ERIOU5281 2486718 P INRISR 189 WherinRR iglqaver alkyl,
hydrogen or lower alkyl and,R14 is lower allcyl or benzyl, and
-NH-OO—@C?%)&‘-rl‘i}ESIWH&eiH ©¥¥enalrh and wherein R15 is lower allcyl
or tetrazolyl;
-NR"R", wherein R* is hydrogen or lower alkyl and R is lower alkyl or benzyl
and

¥

-NH-CO-(CHz)¢-R", wherein q is 1 or 2 and wherein R is lower alkyl or
tetrazolyl;

R>  isselected from Ithe group consisting of
hydrogen,
hydroxy,
lower alkoxy,

lower alkoxy mono- or disubstituted by
" hydroxy, alkoxy, benzyloxy,
amino, alkylamino, dialkylamine, cyano,
unsubstituted phenyl, phenyl substituted one to three groups selected from
lower alkyl, lower alkoxy, halogen or lower halogenalkyl,
tetrazolyl, and 7

~O-{CH;) m-CLO)-NR*R®, wherein m is 1 or 2 and wherein R® and R® are
independently selected from hydrogen, lower alkyl or tetrazolyl, or R® and R’
together with the nitrogen atom to which they are attached form a 5- or 6-
mernbered heterocycle which may contain an additional heteroatom selected
from N, O or §, and which may be substituted by lower alkyl,

-0-(CH,),~-COORY, wherein nis 1 or 2 and R'%4s hydrogen or lower alkyl,
-O-(CHa),-NH-C(0)-OR*, wherein pis 1 or 2 and wherein R* is lower alkyl,

-0-80,-R¥, wherein R is lower alkyl,



wherein R5 is selected from the group consisting of lower alkyl, lower
hydroxyalkyl, lower halogenalkyl, halogen and cycloallcyl; or 10R5 can

“zislés:%)&be hydrogen in case R2 is selected from the group consisti
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%y E0)-NR8RY, -0-(CH2)p-NH-C(0)-0R11, -o-soz-R'ifQNFzg.i“é’?é‘i%i‘“
-NH-00-(CH2)g-R15 and lower alkoxy whigh is mono- or disubstituted by a
group selected from hydroxy, benzyloxy, amino, aLkylamino, dialkylamino
or cyandyR5RS, islsetec® frditheegrauprenniistinglidt hydmge AIdAWE benzyl,
alkyl, loyygr alkoxy, lower hydroxyalkyl, lower halogenalkyl, halogen and
cycloalkyl; R7 is selected from the group consisting of lower alkyl,
cycloalioylower dygyowyalod balagen andllonsrhalbsengiod. Ay
pharmaceutically accéptable salts thereof. 20The present invention Gfther
include&EHi%hetific stereoisomers and enantiorners of the compounds of
formula .  In one embodiment, the invention relates to compounds of
fornulali as defined above, wherein R4 is phenyl and R2 is selected from
the group consisting of { CH2)mC(0)-NR8R9, -0-(CH2)p-NH-C(0)-0R11,
-0-S02-R12 -NeR14, ;NH-00-(CH2)g-1115 25 and lower alkory which is
] by a group selécted from hydroxy, benzyloxy,
amino, alkylaming, digllcylamino ano, with those compounds wherein
R4 is phenyl ancé RZ1s -(CH2),; XC(0YNR8R9 being especially preferred.
R4is and whétein or N

wherein

R’ is selected from the group consisting of lower alkyl, lower hydroxyalkyl, lower
halogenalkyl, halogen and cycloaltkyl; or
R’ can also be hydrogen in case R* is selected from the group consisting of
~(CH2)m-C(O)-NR®R’, -O-(CHz),-NH-C(0)-OR", -0-80,-R'2, -NR“R",
,—NH-CO—(CHz)q—RIS and lower alkoxy which is mono- or disubstituted bya
group selected from h‘ydroxg}, benzyloxy, amino, alkylamino, dialkylamino or
cyano; :

R®is selected from the group consisting of hydrogen, lower alkyl, lower alkoxy,
lower hydroxyalkyl, lower halogenalkyl, halogen and cycloalkyl;

R is selected from the group consisting of lower alkyl, cycloalkyl, lower
hydroxyalkyl, halogen and lower halogenalkyl;

and pharmaceutically acceptable salts thereof,

The present invention further includes all specific sterecisomers and enantiomers
of the compounds of formula I,

In one embodiment, the invention relates to compounds of formula I as defined
above, wherein R* is phenyl and R? is selected from the group consisting of ~{CHj) -
C(O)-NR*R’, -O~(CHa)p-NH-C(0)-0R", -0-S0,-R™ , -NR"R*, -NH-CO-(CH,),-R"
and lower alkoxy which is mono- or disubstituted by a group selected from hydroxy,
benzyloxy, amino, alkylamine, dialkylamino or cyano, with those compounds wherein
R*is phenyl and R? is ~(CHz)m-C(O)-NR®R” being especially preferred.

Preferred compounds of formula I as defined above are those compounds, wherein



RS5 is selected from the group consisting of lower alkyl, lower hydroxyalkyl,
lower 5halogenalkyl, halogen and cycloalkyl; R6 is selected from the
roup consisting of hydrogen, lower alkyl, lower alkox-y, lower
Vﬁ?/&?@?(’%‘?%(lﬁ:syl, lower halogenalkyl, halogen and c-ydoallcyl; g 012436
selected from the group consisting of lowey alkyl, cycloalkyl, lower
hydroxyalkyl, halogen and lower halogenalkyl. 10Further preferred are
coRipounds of formula | of the present invention, wherein R2 is selected
from the group consisting of hydroxy, lower alkoxy, provided that R2 is not
methoxy in case R1 isFﬁ%ethoxy, lower alkoxy mono- or disubstituted by
15hydroxy, lowe y, benzyloxy, @nino, alkylamino, dialkylamino,
cyano, unsubsti ubstituted by one to three groups
selected from lo y, halogen or lower halogenalkyl,
tetrazolyl, 20-0gff R, Avherein mis 1 or 2 and wherein R8
and R9 are independently selected from hydrogen, lower alkyl or
tetrazolyh dwiR8:and R9 together with the nitrogen atom to which they are
attached form a 5- or 6- membered heterocycle which may contain an
addition] keekaeed Sramdiecennironmssiome o wndiiviidbwaalybeoxyalkyl, lower
5 substitutetldhystoaleylataibe2h O d CHEAKIOORL, whereinnis 1 or 2 and -
12.1is hydrogen or lower alkyl, -0-(CH2)rNH-C(0)-0R11, wherein p is 1 or
2 and whépehteqsd frrandhresang corists RibysReseitrRE2 olowenilsixy,
-NR13R14owehépeiroRikys fopenolgengendiwiehdbpsnand Ritbiddoyedalkyl

-or be‘nz&l, and WO 2006/058628PCT/EP2005/012436
is selected from the group consisting of lower alkyl, cycloalkyl, lower

hydroxyalkyl, halogen and lower halogenalkyl.

10 Further preferred are compounds of formula I of the present invention, wherein R®
is selected from the group consisting of )

hydroxy,
lower alkoxy, provided that R? is not methoxy in case R is methoxy,

lower alkoxy mono- or disubstituted by
15 hydroxy, lower alkoxy, benzyloxy,
amino, alkylamino, dialkylamino, cyano,
unsubstituted phenyl, phenyl substituted by one to three groups selected from
lower alkyl, lower alkoxy, halogen or lower halogenalkyl;
tetrazolyl,.

20 -O~{CH3)-C(0)-NR®R?, wherein m is 1 or 2 and wherein R® and R® are
independently selected from hydrogen, lower alkyl or tetrazolyl, or R® and R®
together with the nitrogen atom to which they are attached form a 5- or 6-
membered heterocycle which may contain an additional heteroatom selected
from N, O or §, and which may be substituted by lower alkyl,

25 -0-(CHy)a-COOR™, wherein nis 1 or 2 and R™ is hydrogen or lower alkyl,
~O«(CH2)?-NH-C(O)~OR”, wherein p is 1 or 2 and wherein R'! is lower alkyl,
-0-80;-R", wherein R" is lower alkyl,

-NR”RY, wherein R” is hydrogen or lower alkyl and R is lower alkyl or benzyl,
and



W eferred are compounds of formula | of the present inventig@,ryy\ég%{?jm
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- 10 - NH-00-(CH2)g-R15, wherein q is 1 or 2 and wherein R15 is lower
allcyl or tetrazolyl; and R3 is hydrogen, hydroxy or lower alkoxy. More

1S 5'C&IEESH from the group consisting of hydroxy, lower alkoXy mono-

disubstituted by hydroxy, benzyloxy, aming,.cyano, phenyl or tetrazolyl,
-0-(OH2)",,-C(0)-NR8129, wherein m is 1 or 2 and wherein R8 and R9 are
ioindepefteAty (Sl frehereirdgdg ey bavelelleytiartEtrolenlyt, HyR&

and 119-tpgether with the nitrogen atom to which they are attached form a
5- or 6- membered heterocycle which may contain an additional
heteddiitisrhydetgetedifropmnordooresalliodwhich may be substituted by

lower alkyl, -0-(CH2)n-00012.10, wherein niis 1 or 2 and R1 is hydrogen

or lowekaHeybrdEeid @t-dpiriaC{OF-DRA1laTbEthirprrisnt kehane, wherein R? is
W@g@%{&%%ﬂ@%ﬁ lkyhei Q:202¢R12, wherein R12 is lower alkyl,
NR13R14, wherein 12.13 is hydrogen or lower alkyl and W4 is lower alkyl

or benzyideoxt, NH-00-(CH2)g-R15, wherein g is 1 or 2 and wherein
R15 is lower alkyl or 20tetrazolyl. . Within this group, compounds of
formuIa{q“éerlé%?%yﬁéW&%ﬁééﬁ%ﬁ%@#}ﬁroxy or lower alkoxy mono- or
disubstitutg S BerREoxsy@ninbery antetpheh¥l or tetrazolyl.
Further d nds of formula I,,wherein 112 is 2

oo N S e R B P TR RS 5 ave
independékPeisatbHiensshiar fertasmelonir A ierissoralibrrE mnd K
R9 togethemgaiter thsnitrogitroatoadom whidtidinthepre- attacherkéoim a-orer
6-membergeafirieipeMela Whichinaneonian A addHiopalnelerealdM e cted

selected from or. S, and which may be substituted by | r allcyl, with
those com%oonﬁr%c'is o?rfgﬁaﬁllrj}lg\’?{lv%emra |?ﬁ§%§tiﬁﬁféﬁﬁg},‘y§%@i

-0-{CHy),-COOR™, wherein n is 1 or 2 and R™ is hydrogen or lower alkyl,

1|§ 1
or

~0-(CH,),-NH-C(0)-OR", wherein p is 1 or 2 and wherein R*! is lower alkyl,
—O~SOZ~P£12, wherein R is lower allkyl, '

-NRPRY, wherein R™ is hydrogen or lower alkyl and R* is lower alkyl or benzyl,

and

—NH—CO-{CHZ)Q-RH, wherein qis 1 or 2 and wherein R*® is lower alkyl or
tetrazolyl.

Within this group, compounds of formula I are preferred wherein R? is hydroxy or
lower alkoxy mono- or disubstituted by hydroxy, benzyloxy, amino, cyano, phenyl or
tetrazolyl.

Further preferred are compounds of formula I, wherein R%is
~0-(CHy)-C(O)-NR*R’, wherein m is 1 or 2 and wherein R® and R® are independently
selected from hydrogen, lower alkyl or tetrazolyl, or R® and R together with the nitrogen
atom to which they are attached form a 5- or 6-membered heterocycle which may
contain an additional heteroatom selected from N, O or S, and which may be substituted
by lower alkyl, with those compounds of formula Lwherein R? is -O-(CHy)-C(O)-
NR®R’, wherein m is 1 or 2 and wherein R® and R® are independently selected from
hydrogen, lower alky! or tetrazolyl.

Also preferred are compounds of formula I, wherein R? is -0-{CH,;)-COOR'®,
wherein n is 1 or 2 and R*? is hydrogen or lower alkyl. 4



30 NR8R9, wherein m is 1 or 2 and wherein le and R9 are independently
selected from hydrogen, lower alkyl or terrazolyl.  Also preferred are

WSRO of formula I, wherein 112 is -0-(CH2)-COORia, W@% n bsi 14
GIR BB iz

10

15

20

25 .

30

f0is hydrogen or lower alkyl WO
2006/058628PCT/EP2005/012436 - 11 +; . Furthermore, compounds of
formula | are preferred, wherein R2 is -0-S02-R12, wherein R12 is lower
alkyl. Fufthethergrefersedmieotampoliridseafideredavhubier@indRDiS0,-R Y,

-Wépeqﬁ(gﬂzig)ﬁ-‘}&.%lwherein gis 1 or 2 and wherein R.13 is lower alkyl
or tetrazolyl. SEspecially preferred are compounds of formula I, wherein

R2 s defined a3 desaribed,ahoys a0t BAISHNIAGeR, wrUHROImSRny,) g
compounds of formufa | o tﬁl resent inyention are E)re erred, wherein™ ¢
R@%%%&é&?mqwﬂ%ﬁﬁcd%‘gﬁﬁﬂlﬁ Ry L8RP folower allcoxy,
lower allcoxy mono- or disubstituted by hfydroxy, alkoxy, benzyloxy,
amino Eameyialiipesfamsikorasnmpospdsof formula frwhesin Reds as
pHeveyibsdbstitenddidsthvibreegroups selected from 15lower alkyl, lower
alkoxy, halogen or lower halogenalkyl, tetrazolyl, and

-0-(CHR)rheR)NRSRY owkrenomrisld 1o 2hapeewhereisnR8rond Refamed,
independently selected from tlj;})()(y}pgg{;i eyealkyl or tetrazolyl, or R8 and

R9 together with the nitrogen"atom to which they are attached form a 5- or
6- hydroxy,

lower alkoxy,

lower alkoxy mono- or disubstituted by
 hydroxy, alkoxy, benzyloxy,
amino, alkylamino, dialkylamino, cyano,
unsubstituted phenyl, phenyl substituted one to three groups selected from
lower alkyl, lower alkoxy, halogen or lower halogenalkyl,
tetrazolyl, and

—O-(CHg)me(O)—NRSRg, wherein m is 1 or 2 and wherein R® and R® are
independently selected from hydrogen, lower alkyl or tetrazolyl, or R® and R’
together with the nitrogen atom to which they are attached form a 5- or 6~
membered heterocycle which may contain an additional heteroatom selected
from N, O or S, and which may be substituted by lower alkyl, and

R is hydroxy or lower alkoxy.

Within this group,.compounds of formula I are preferred, wherein R’ is hydroxy or
lower alkoxy mono- or disubstituted by hydroxy, alkoxy, benzyloxy or phenyl.

Also preferred are compounds of formula I, wherein R? s -O-(CHa)-C{O)-
NR®R®, wherein m is 1 or 2 and wherein R® and R? are independently selected from
hydrogen, lower alkyl or tetrazolyl, or R® and R’ together with the nitrogen atom to
which they are attached form a 5- or 6-membered heterocycle which may contain an
additional heteroatom selected from N, O or §, and which may be substituted by lower
alkyl.

Furthermore, compounds of formula I of the present invention are preferred,
wherein R? is selected from the group consisting of

hydroxy,
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20membered heterocycle which may contain an additional heteroatom
selected from N, O or S, and which may be substitutedby lower alkyl, and
R.2 is hydroxy or lower alkoxy.  Within this group,.compounds of

%821%% preferred, wherein R.3 is hydrmry or lower a|k8§§¥’ﬂ%“&ﬁ%5’%ﬁ36
disubstituted by hydroxy, alkoxy, benzyloxy_or phenyl. 25Also preferred
are compounds of formula I, wherein R3 is -0-(CH2)m-C(0)- NR8R9,
whereinweisilk@ty2 and wherein R8 and R9 are independently selected
from hydrogen, lower alkyl or tetrazolyl, or R8 and R.9 together with the
nitrog ‘é@éﬁgﬁWﬂféyi}ii‘@ﬁﬁamform a 5- or 6-membered

heterocydieduhiche ey demtaingn additional heteroatom selected from N,
OorS, angn\ﬁqycmmgﬁgg@ QHQ Mgggay}lgyg,er 30alkyl.  Furthermore,
compounds og ?En}e% t'{]tu% #] atretgreferred W ereé‘l
R.3 is sel8tted from H)e Y) SIS ing of y&roxy, Ieigo‘fgwereﬂﬁ m
lower aIIV\%ZV%@%LW Fsﬂ%%?ﬁu?éﬁ’%ﬁﬁﬁ’&" ey halresarlisdnzyloxy, amlno

alkylamingpdialkylamino, cyano, 5unsubstituted phenyl, phenyl substituted

one to thr?&é%roups selected frgfm1 m lower alkyl, lower a|kOXé ;halogen or

lower W&o gdmalite %’t%ﬁyl ’Ef“bneéfhlz%?@:? PRESR it is |
o g deindpeidl RBAdnehRY dregen, fower alkyl or tetrazolyl, or R® and R® together

with the nitrogen atom to which they are attached form a 5- or 6~-membered heterocycle
which may contain an additional heteroatom selected from N, O or S, and which may be
substituted by lower alkyl,

and R? is methoxy.

Furthermore, compounds of formula I of the present invention are preferred,
wherein R* is

R is selected from the group consisting of lower alkyl, lower hydroxyalkyl, lower
halogenalkyl, halogen and cycloalkyl; and

R®is selected from the group consisting of hydrogen, lower alkyl, lower alkoxy, lower
hydroxyalkyl, lower halogenalkyl, halogen and cycloalkyl, with those comnpounds,
wherein R is lower alkyl or lower halogenalkyl, and R®is hydrogen or lower alkyl, being
especially preferred.

Also preferred are compounds of formula [ according to the present invention,
wherein R*is

R?

J

and R’ is selected from the group consisting of lower alkyl, cycloaikyl, lower
hydroxyalkyl, halogen and lower halogenalkyl, with those compounds, wherein R is
lower alkyl, being especially preferred.



independently selected from hydrogen, lower alkyl or tetrazolyl, or R.8 and
R.9 together to with the nitrogen atom to which they are attached form a

5- or 6-membered heterocycle which may contain an additional
W848 % elected from N, 0 or S, and which may be subsHftdfERRHF012436

lower alkyl, and R." is methoxy. Furthermore, compounds of formula
| of the present invention are preferred, 15wherein R.4 is R.9 is selected

from the grespdcensissingobtemgeatkll ddaweRnydEXyall YL ACYEEm the group
haéggglrsﬁjlléyé :halogen and cycloalkyk and R6 is selected from the group

consistingof hydrogen, lower alkyl, lower allcoxy, lower 20 hydroxyalkyl,

lo allcyl nd cydoalkyl, with those compqunds,

e L S e e e T B GgeeTy-10-
lovirst ki L Bty espebranyidreré ey doMstr pistaniaatard tlamporinds of
formula | according to the present invention, wherein R4 is 25 and R7 is

5 sel@8efrbPi-thiedd ASLERe bR stingreifiodéd. atikdjin efrloptieyt ) el0enethoxy-
hytexyaikyb halogearartioweddial caeRadem owith thiose compounds,

wherein R7 is lower alkyl, being especially preferred. WO

2008/053628P4 §/ER 2RO/ 4RM-= 13 n0-3 Rrefei gl eomAaHRds QL8 oxy-
gzeg,%@%i@%;%%@{%%@ﬁ%ﬁ% AL OB SRS URG s barmic acid
(2&2{%%}%?[ 2H-(2-amino-ethoxy)-3-(2,5-dimethyl-pheny1)-10-
methoxy-1,3,4,6,7,1] b-hexahydro-2H-pyrido [2,1-a] isoquinolin-2-ylamine,
10g (@§,,%1,11:1®37J1§r{£R,3R,11bR -3-(2,5-dimethyl-pheny!}-10-methoxy-9-[2-(1H-

(2R3#al HhR)-2eeominoh3:42,3:Himbthyhpire i ) vl odoEthoxydb@thblif-21{lamine
heyf,aé}gg%ghlépyrido[z1-a]isoquino|in-9-o|,

(25,35,11bS)- and (2R,3R,11bR)-3-[2-amino-3-(2,5-dimethyl-phenyl)-10-methoxy-
1,3,4,6,7,11b-hexahydro-2H-pyrido[2,1-alisoquinolin-9-yloxy]-propionitrile,

15 (28,38,11b8)- and (2R,3R,11bR)-methanesulfonic acid 2—amino—3—(2;5-dimeﬂ1yl—
- phenyl)-10-methoxy-1,3,4,6,7,1 1b-bexahydro-2H-pyrido[2,1-a] isoquinolin-9-yl ester
hydrochloride, ‘

(285,35,11bS)- and (2R,3R,11bR)-2-[2-amino-3-(2,5-dimethyl-phenyl)-10-methoxy-
1,3,4,6,7,11b-hexahydro-2H-pyrido[2,1-a] isoquinolin-9-yloxy]-ethanol hydrochloride

20 (28,35,11bS)- and (2R,3R,11bR)}- [2-amino-3-(2,5-dimethyl-phenyl)-10-methoxy-
1,3,4,6,7,11b-hexahydro-2H-pyrido[2,1-a]isoquinolin-9-yloxy] -acetic acid
hydrochloride,

(28,35,11bS)- and (2R,3R,1ibR}-2-[2-amino-3-(2,5-dimethyl-phenyl)-10-methoxy-
1,3,4,6,7,11b-hexahydro-2H-pyrido{2,1-alisoquinolin-9-yloxy]-N-{1H-tetrazol-5-yl)-
25 acetamide hydrochloride,

(28,38,11bS)- and (2R,3R,11bR)-2~[2-amino-3-(2,5-dimethyl-phenyl}-10-methoxy-
1,3,4,6,7,11b-hexahydro-2H-pyrido[2,1-a}isoquinolin-9-yloxy]-acetamide
hydrochloride, '

(28,35,11bS})- and (2R,3R,1 1bR)~2-[2-amino-3-(2,5-dimethyl-phenyl)-10-methoxy-
50 1,3,4,6,7,11b-hexahydro-2H-pyrido(2,1-a}isoquinolin-9-yloxy]-N-methyl-acetamide
hydrochloride,



(2S,35,11bS)-and
(2R,3R,11bR)-{242-amino-3-(2,5-dimethyl-pheny1)-10-methoicy1,3,4,6,7,
1 Ib-hexahydro-2H-pyrido [ 2,1 -a] isoquinolin- 9 -yloxyl -eth}\;lé -carbamic
“é%i%f?&’?t‘-%ﬁ?ﬁ/l ester, 10 (2S,38,111DS)- and T/EP2005/012436
(2R,3R,11bR)-3-(2,5-dimethyl-phenyl)-_]#-[nethoxy-g-
[2-(1Htetrazol-5-y1)-ethoxy] -1,3,4,6,7,11b-hexahydro-2H-pyrido [2,1-a]
i(SZGZSl,mifbg)'-y%%@UQR,B;RQFMEQ@QQ&%@@Q&@@%@?F—3-(4—methyl-§>yridi$-%y1)—
-[2-amino-3-(2.5-dimethyl-pheny1):10-
R e e ot St
(28887 Sy EpIPRIBR, 11bR)-methanesulfonic acid
2-amino-3-(2,5-dimethylpheny1)-10-methoxy-1,3,4,6,7,11b-hexahydro-2H-
pytide §2 1ha)-iapd (Fiehh- U efeb enzatdentoriiiex 23 4 SoedyB pyedin-2-v) -
5 (2RBRG VIR h2xdBydmindi(2do Binelivghphiriiyl ;9 Qimathoxyds St
Ib-hexahydro-2H-pyrido[2,1-a] isoquinolin-9-yloxy]-ethanol hydrochloride -
2042 IBRE M) (@RG $AREIR ML DRYzy1- 10-methoxy-3-(4-methyl-pyridin-2-y1)-
l[z-f’}%% ,?I1@*‘?’5)93%@@%}/&(’)[ig:%ggﬁgﬁyﬁh%’— ,’9—-’31’2%‘mine,

b-hexahydro-2H-pyrido [2,1-a] iIsoquinolin-9-yloxyl -acetic acid

hy, b3)mand . s . .
OESRNS sf RR S TP I methory Scemetieming A mettyl g2
b-Hesbhridré-IR-PEIISE T AT Bt bi by RpRRne 1 Lidirarar Byylrgchigride,
acetamide hydrochloride, (25,38,11bS)- and | _

10 (2#@,%@11’6%@%% R -B2oamaenyQpneipiy- el fnewibiynysidie 270 -
1btpiekaiydiok2kbipydide[2; pyaldisoiinsbnw@rplexd-deetdmidec acid
hyglrechiaridg., (25,35,11bS)- and
(2R,3R,11bR)-2-[2-amino-3-(2,5-dimethyl-pheny1)-10-methoxy30
.05 0k A IR AIEMISBAA L 10 methonr3-(4-ethyi-pyridin-2-yD-
isoquinolin-9-yloxy]-N-methyl-acetami dro ehﬂlior}lcée, Afethyl-pyridin-2-y1)
(zé’%‘g ’ 17;?3%?&%‘(%,—%}%@%8[&}% ?soc%/uino%n-}ylamine,
[2-amino-10-methox- -3-;4-meth I-pyridin-2-y1)- 1,3,4,6,7,1 o

l5lb-@§>?:§ﬂ)}t§’rsdfé‘ﬁdﬂ%%@[ TPR Sttt -JIF thoprp-rhrmsdt-gimjdin-2-yD)-
acbiahriide HydroehjurioH-$28d85,114) 8pqanelin-9-yloxy] -N-(2H-tetrazol-5-y1)-
(2RecdRntdiR)NIHaRZY 1-10-methoxy-3-(4-methyl-pyridin-2-y1)- 5 ' =
1,3,4,6,7,1 Ib-hexahydro-2H-pyrido [2,1-a]isoquinolin-2,9-diamine
EYE%@%‘JQ@@% égf@ﬁiﬂ% ﬁ%k%%gtﬁgﬁt%%ﬁl ojnrllca ?Ci% 2—amiilc§%)%m?tiloxy~3~pheny1~
|b§1%§a%h?/?j?§%§%a§ Irglr o%%féﬂ%]c%%g;@%%%rﬁ?ﬁg, T%,{’jﬁi"ibsy and
(2R,3R,1 )-10-methaoxy-9-methylamino-3-(4-methyl-pyridin-2-

20 y1$-§§&3§§1%4@§£§y§%§ﬁ: ATOY AT B Mo RREEL o didhink b-
hy@IFsRIdIod L 107 (9 95! s ssguineditgRyBRY LR )L,
[2-amino-10-methoxy-3-(4-methyl-pyridin-2-y1)-

1,824,855/, 18- hedd ARAB- DMy HiddibomyinofireBoppiy-aedticcpdichhenyl -
hyﬂ@ﬁ&'ﬂﬂigﬁh@%&?’@é&@ﬁﬁyﬁﬂgﬁ,l~a}isoquinoim—2-ylamine,
(2R,3R,11bR)-9-benzyloxy-10-methoxy-3-(4-methyl-pyridin-2-y1)-
1,324,557, 156)-henan kiR, A r0VsIde 2k Al S@WN O g WRRINCp henyl-

25 1,3,4,6,7,11b-hexahydro-2H-pyrido[2,1-a}isoquinolin-2-ylamine,

{28,35,11bS)- and (2R,3R,11bR)-2-(2-amino-10-methoxy-3-phenyl-1,3,4,6,7,1 1b-
hexahydro-2H-pyrido{2,1-a]isoquinolin-9-yloxy)-N-methyl-acetamide,

(28,38,11bS)- and (2R,3R,11bR)-2-(2-amino-10-methoxy-3-phenyl-1,3,4,6,7,11b-
hexahydro-2H-pyrido[2,1-a}isoquinolin-9-yloxy)-N,N-dimethyl-acetamide,



15 (25,35,11bS)- and
(2R,3R,11bR)-242-amino-10-methoxy-3-(4-methyl-pyridin-2-y1)-
- ( 0-2H-pyrido [2,1-a] isoquinolin-9-yloxyl -N-(2H- -B-y1)-
V‘g(?:E‘t%%rﬁ%/éqEydrochloride, (2S,3S,11bS)- and IEH%%&%)M
(2R,3R,11bR)-methanesulfonic acid .- 15.
2-amino-10-methoxy-3-phenyl1,3,4,6,7,11b-hexahydro-2H-pyrido [2,1-ai
isOUNIlIDD)-yeh & 6183 R (0B )35, (L1 Sipcaitt 1R8] B-phenyl-1,3,4,6,7,1 1b-
IbRIzen(AramingskapiethaxyoinahehylolyldyBdodamide,
Ibhexahydro-2H-pyrido[2,1-a] isoquinolin-9-yloxy)-ethanol, (25,35,1 IbS)-
ifi&%ﬁﬁ%ﬁ}%kﬁz@zﬁ%ﬂ@%ﬁ%ﬁ)I@Qﬂ@ﬁﬁs&xy:%ﬂ&?m}sgzz,sﬁ,x1b~
-( )

%i’gﬁ’?ﬂl?} gﬁ%&rgﬁ%@@%&%ﬂ :Y |§nolglé1inolin-2-ylam|ne,
2S,3S; = 3R, ’

IbR)-9-(2-amino-ethaxy)-10-methoxy-3-phenyl25 1,3,4,6,7,1

5 |b§ﬁ)§éé(ﬂ§gﬁéiﬁﬁf§é§ﬁ£{§%§ﬁé%ﬁEﬂ?r NN e E S 3468 Hid
(2RBiRyti1oRbayddnifido ieraveneting23bheny1-1,3,4,6,7,1
Ibhexahydro-2H-pyrido [2,1-al isoquinolin-9-yloxy)-N-methyl-acetamide,
(283%:11b%5)-aadd ARBRESR HRIBRY 2-benzyloxy-ethoxy)-10-methoxy-3-m-tolyl-
-21(2-860N0bL Remeiasxy>B-phany| sl 3.4 0 b dpRexahygia: 2H-pyrido
[2,1-a] isoquinolin-9-yloxy)-N,N-dimethyl-acetamide, WO
2006/558628PG 1 R ZR0RRZ436. 2 htho FPmanb g’»)'rr@ﬂﬂglmlj,4,6,7,llb~

(2R,3R,11bR):2-(2-amino-10-methaxy-3-ph -1,3,4,6,7,11bhexahydro-
0 R R Y R S0 1 1S,

(2R,3R,11bR)-9-benzyloy-10-methoxy-3-m-toly1-1,3,4,6,7,11bhexahydro-
z@&ﬁﬁdbl ?1?3??@5%#&#%&.99 #83%’(%?@%‘3?‘1’63559%]3"1=3’4’53V7’11’°"
(2ResRyi1oR ansield- 1 omedsinglis-frvtolyine 3 4,6,7,11bhexahydro-2H
-pyrido[2,1-a]isoquinolin-9-ol, (2S,3S,11bS)- and
(2RBES11bRY-0:(DiIehlhd)) tholey)-10-metvayy33amtobisls3,4,6,7, 1 1b-
1,34 idol BEn@xalndr o-2tispytideid b-alisoquinolin-2-ylamine,
(2S,3S,11bS)- and | '

15 (CRESR11HR)-2:142 ARG 1L RN s Mo dx3 4.5 et H19.4. 67,1 1b-
hexahydio; 2K mynidofs - alisequinain S igkthanol, (2R LIDS)

(28,3R,11bR)-9- xy-1Q-methoxy-3-m-toly1-1,3,4,6,7,11bhexahydro
O GRS AT o G Ao L 1
(2Be3rydrbrzrarilnlc-1 0 e thdroBmi-dya) 1l smneolinbhekaiydangH-
pyrigbB2Rioaizoquinolin-9-ol, 15 (2S,3S,11bS)- and
(2R,3R,11bR)-2-(2-amino-10-methoxy-3-m-toly1-1,3,4,6,7,11b-
20 hepsblronai-pydide] 24; alisoavipelryidzylaryi-aeeianide- RRoCBloliEe. 2-yl)-
1,3,4,6,7,11b-hexahydro-2H-pyrido[2,1-ajisoquinolin-2-ylamine,

v {25,35,11b8) and (2R,3R,11bR)-2-amino-10-methoxy-3-(4-methyl-pyridin-2-yl}-
1,3,4,6,7,11b-hexahydro-2H-pyrido{2,1-a]isoquinolin-9-ol, ‘

(2R,38,11bS)- and (25,3R,11bR)-2-amino-10-methoxy-3-{4-methyl-pyridin-2-y1)-
25  1,3,4,6,7,11b-hexahydro-2H-pyrido(2,1-a}isoquinolin-9-ol,

(28,38,11BS)- and (2R,3R,11bR)-9-(2-benzyloxy-ethoxy)-10-methoxy-3-{4-methyl-
pyridin-2-y1)-1,3,4,6,7,11b-hexahydro-2H-pyrido[2,1-a}isoquinolin-2-ylamine,

(28,35,11b8)- and (2R,3R,11bR)-2-[2-amino-10-methoxy-3-(4-methyi-pyridin-2-yl)-
1,3,4,6,7,11b-hexahydro-2H-pyrido[2,1-alisoquinolin-9-yloxy] -ethanol,



(25,35,11bS)- and
(2R,3R,11bR)-2-(2-amino-10-methory-3-m-toly1-1,3,4,6,7,11bhexahydro-

- 1-a]isoquinolin-9-ylox-y)-1-morpholin-4-yl-ethanone
"ﬁ‘?&?&@%@% de, 20 (2R,35,11bS)- and FCTTEP2005/012436

(25,3R,11bR)-9-benzyloxy-10-methoxy:344-methyl-pyriclin-2-y1)-

1,3,4,6,7,1 Ib-hexahydro-ZH-pyrido [2,1 -a] isoquinolin-2-ylamine,

(285355,116S) andl (2R,3R,11bR})-9-(2-benzyloxy-1-benzyloxymethyl-ethoxy)-10-

@&é&@ @ﬁg@%@w%%—% K meideawitinA o2 1-
exa

dro-2H-pyrido[2,1-a]isoquinolin-9-ol, " (2R, 5 ,11bS)-
afl Sf‘f%”? Tl%ﬁg)'u? &fhino-10-metho7-3-(4-methyl-pyridin-2-y1) -

251.3.4,6,7.11b - hexahydro-2H- 21- |
(2? Sy fb&)) o R S Y it R A e -pyridin-2-y0)-

5 (2R831, L1bRheqRviben 2 axyridehoiy): bogriatlong - Siexyinetbmdpyricindiol 1
)-1,3,4,6,7,1 1 b-hexahydro -2H-pyrido [2,1-a] isoquinolin-2-ylamine, - 16
- (35 B8 B13)ttddand (2R,3R,11bR)-2-amino-10-methoxy-3-(4-methyl-pyridin-2-

(23R, 156 e nkLnomaytox YopriRnzylaxymetRuliatbaxy sropane-1,2-diol,
methoxy-3-(4-methyl- pyrldln -2- yl) -1,3,4,6,7,11b-hexahydro-2H-pyrido

[2(13< -3-(&x33,1409) aaﬁiﬁﬁﬁ%kibﬁﬁ%&o e ?%thoxy& -(4-methyl-pyridin-2-
|b‘f e&gt %c?rﬁﬁ %‘Ez‘(‘) 7 mon %y &Hpraf,ga!ﬂfé “Rr9pgRs L-2-diol

O (o D O S BB A a2 e pidin 2
Ibikiekalytio-Xabydindo2[d - praide Delitloihmendbry] -shropahenppldibn-4-yl-

(R3S BR:biS)dend
(2R,3R,11bR)-2-amino-10-methoxy-3-(4-methyl-pyridin-2-

yJOzm H188)- %ﬁrbf%@;)@&@@ﬂﬁ&ﬁﬁ#&b—ﬂé&ﬁﬁ?@%@rﬁeﬂ?&ﬁ%dm -2-y1)-
10
bR} 57 :fﬁn%rgoxfg r%ét %1% Emlet ysloéy c?ﬁﬂz VISR g e polin-d-yl-

15 Ib dristoagbisrifo [2,1-alisoquinolin-9-yloxy]
-1-morpholin-4-ylethanone hydrochloride, (25,35,1 IbS)- and
(2288, 1 1) [ 2R ARab AL themjog-A-methgrpgridinetyuypyridin-2-yD)-

1,3,4&6/7,1 1b-hexhhyer R hyidid 0, {2] beaajisoojiir®litefy jHaethmide hydrochloride,
-1-morpholin-4-ylis ethanone hydrochloride, (25,3S,11bS)- and

(2RSR, 1%)7214&Q(MRQ TR s thexyr-3-(4-MeiRyh@sritiedy2-v1) - 10-methoxy-
1 ?é‘f 1dB Hgﬂgxmﬁ'},%m 2, ;%@ﬁuiﬂp%m%\&@%mgﬁm ester,

hydroc Ior| 5,1 1bS)~'and (2

-3- I ) }
2 D RS fﬁ%ﬁ %?ﬁ”ﬂf‘iﬁl i R o
es}te’;,,éﬁ,(lg@-égx prrl ol 2 1-a 1soqmn01m -yl amme,
(2R,3R,11bR)-9- benzyloxy -3-(2,5- dltnet%phenyl) 10-methoxyl,3,4,6,7,1

1b-hexahy aszrssyHeEsP e apEokLsHE mine, and

pharmaceutically acceptable salts thereof.
Furthermore, preferred compounds of formula are those selected from the group

consisting of:

25 rac-(25,35,11bS)-8-benzyloxy-9-methoxy-3-m-tolyl-1,3,4,6,7,11b-hexahydro-2H-
pyrido([2,1-alisoquinolin-2-ylamine,

rac-{28,38,11bS)-2~amino-9-methoxy-3-m-tolyl-1,3,4,6,7,1 1b-hexahydro-2H-
pyrido(2,1-a}isoquinoclin-§-ol,

rac-2-(2-amino-9-methoxy-3-m-tolyl-1,3,4,6,7,11b-hexahydro-2H-pyrido{2,1-
30 g]isoquinolin-8-yloxy)-acetamide, (25,35,11bS) and (2R,35,11bS) diasteromers,



Wi

5

10

diasteromers, 2006/

Furthermore, preferred compounds of formula are those selected from the

group consisting of: 25

§ 38 1le) -8-benzyloxy-9-methoxy-3-rn-toly1-1,3,4 6P7C‘T1/EP2005 S012436
exa ro 2Hp yrido [2,1-a] isoquinolin-2-ylamine,

rac- (25,35 111*-2-amino-9-methoxy-3-m-iely1-1,3,4,6 ,7,11b-hexahydro-2

Hpyrido [2,1-a] isoquinolin-8-ol,

raes2-{{aRpenbehetheina Snstatybel B-6 R Lbhe s ychoxah iy

[2 | cetay 122,38 nd (2R,3S,11bS)
éﬁ%@hgﬂ% B&LQ?&? PCT/EP2005/ 1§JCAI3IC§ESélj %7 -

rag. 1H93): tha 5 hyd
Pﬁé‘fﬁ%?ﬂ%l%%% e Iy ??ﬁ/;?;f%"f%i hatoking
Ect‘i“%ﬂﬁ SRS S AL I REAL IS

[2 (BRG54 bbi e itesenty)-1-(4- methyl piperazin- 1-y1)- ethanone
(2S,3S,11bS) and 5 (2R,3S,11bS) diasteromers, rac-24

(254831 (M5SP.21aMinieatrimethangtiSxxy-lohy-1alyB U361 5,1 Ibhbeakiydia-2Hpy
ridafR dfa)isepsiaelin: By, N:sinetahacetamide,
rac-9-methoxy-8-(2-methoxy-ethoxy)-3-m-toly1-1,3,4,6,7,11b-hexahydro-2

pr&t@%[@m%e} I@ceguﬁe@ﬂmx%ydﬁﬁ&wes (728213020200 BR.Aval BB

diastero

a5 AR oy 205 H RS TSR Setges

[2,1- a] uinolin-8-yloxy)-ethanal, (25,35,11bS) and (2R 3S,11bS)
o %angrﬁdraﬁ%iwﬁiéem.e%\ni Lt D PR
prefisaaddinporieds ot deRSid . idhhlaad @ 1hddbSelastedirom the
group consisting of: 15 (2S,3S,11bS)- and ‘

(2R3 RIbtpR:eGLHImiepaitloxy)3H @& dimethyl-pheny1)-10-
methoxy-1,3,4,6,7,11b-hexahydro-2H-pyrido [2,1-a] isoquinolin-2-ylamine,
(25,35,11bS)- and (2R,3R,1 IbR) -2-amino - 3 - (2,5
-d|metth@hergfgl)tqcbcmms;a§i1 & the g?r@lﬁ-f@émﬁyaaoezhbmm&oted from the

[2 gralisestisioatin<F-ol, (2S,3S,11bS)- and
(2R,3R,11bR)-3-(2,5-dimethyl-pheny1)-10-methoxy-9- [2-(1H- 20

15 tetragot-bryd)-athorwd, 3h31"o§)791(]2baﬂﬁif§-féﬂ% Y5O &illytathenyl)-10-

20

I[?ﬁr%?%% éyg%? metf?%/éi r %%I;%ﬁé Yrﬁgt ?52’@%%?)]& exall;/gzogéH
_p¥5§j %Z&bgql “ﬁi%_l%%()g Erggg(l)ogl E ,lg -dimethyl-phenyl}-10-methoxy-

1,3,.4,6,'7,11b~hexahydro—21—i-pyr1do{Z,I—a}zsoqumohn -9-ol,

©(28,35,11bS})- and (2R,3R,11bR)-3-(2,5-dimethyl-phenyl)-10-methoxy-9-[2-(1H-
tetrazol-5-yl)-ethoxy}-1,3,4,6,7,11b-hexahydro-2H-pyrido{2,1-alisoquinolin-2-ylamine
hydrochloride,

(28,35,11bS)- and (2R,3R,11bR)-3-[2-amino-3-(2,5-dimethyl-phenyl)- 10-methoxy-
1,3,4,6,7,11b-hexahydro-2H-pyrido|[2,1-alisoquinolin-9-yloxy]-propionitrile,

(25,35,11bS)- and (2R,3R,11bR)-methanesulfonic acid 2-amino-3-(2,5-dimethyl-
phenyl)-10-methoxy-1,3,4,6,7,11b-hexahydro-2H-pyrido{2,1-alisoquinolin-9-yi ester
hydrochloride,

(28,38,11b8)~ and (2R,3R,11bR}-2-[2-amino-3-(2,5-dimethyl-phenyl}-10-methoxy-
1,3,4,6,7,11b-hexahydro-2H-pyrido[2,1-a]isoquinolin-9-yloxy]-ethanol hydrochloride



(25,35,11bS)- and (2R,3R,11bR)-methanesulfonic acid
2-amino-3-(2,5-dimethyl- 25
henyl)-10-methoxy-1,3,4,6,7,11b-hexahydro-2H-pyrido[2, 1-alisoquinalin-

W&fﬂ%@?@?ﬁydrochloride, - 18 -(2S,3S,11bS)- and Pg]r?EP%bb’%u 36

(2R,3R,11bR)-[2-amino-3-(2,5-dimethyl-pheny1)-10-methoicy1,3,4,6,7,11
b-hexahydro-2H-pyrido[2,1-a]isoquinolin-9-yloxy]-acetic acid ]
B’@@@l'ﬂmﬁa 2@@ (m;mb%ﬁﬁﬁmi(fﬁl@&mQ-Q)r@ethyl—phenyi)— 10-methoxy-
1%;%6%?3%% %%A%g%zg%}ﬁ%%[g {Fa%tl olz%)l}h%I?n%’ﬁ&ﬁ%—?iﬁ-tetraz
ol B EHEmide hydrochloride, (25,35,11bS)- and
(2R,3R,11bR)—2-[2-amino-3-I%,5-dimethyl- henyl1)-10-methoxy1,3,4,6,7,1
LEARAGPYRR 5 M B 5 L TR A aBtharger - 10-methosy-

5 hydesbibiitle; L2 8r8SH 4yS)icdn, 1-alisoquinolin-9-yloxy]-N-( 1H-tetrazol-5-y1)-

(2&@&;&@%@&&@%@,&3-(2,5-dimethyl-phenyl)-lO-methoxyl,3,4,6,7,1
1b-hexahydro-2H-pyrido[2,1-a]isoquinolin-9-yloxy]-N-methyl-acetamide
?g@%ﬁ@‘%}' il\llgé (%ﬁ%?ﬁ%%@%&—g?i%omz H%’Sfﬁiﬁlﬂhﬁa nhezn 1%51{}-methoxy—
R b R ALY L2 e %‘Ygﬁ%ii‘-ntliﬁ :
teﬁ‘&%@c@%ﬁﬁﬁ acetamide hydrochloride, (2S,3S,11bS)- and
(2R,3R,11bR)-10-methoxy-9-methylamino-3-(4-methyl-pyridin-2-

10 712334 )6) 121 B3Ryt >3- R dofR, B-dhisoduintiineieyDidtinethoxy-
hydocb/miide-heanyd:b IS pyaidd [ 2,1-a) isoquinolin-9-yloxy) -N-methyl-acetamide
(2 §B&’}g{@é2-amino-10-methoxy-3-(4-methyl-pyrldin-2-y1)- 1,3,4,6
,7,1 Ib -hexahydro-2H-pyrido [2,1-a] isoquinolin-9-yloxy] -acetic acid 20
hydr, ride, (2 , = . ' s
RIS A S et aphosyiaficmpshy-prrcin2 90
1,3:2'B07 11 B- RSB R A RIS 1L sfesBeiR B -9 rok5etemal atrhz

15 olSepdidebyandiddoniddrochloride,  (2S,3S,11bS)- and
(2R,3R,11bR)-methanesulfonic acid 2-amino-10-methoxy-3-phenyl25

1,828,857, 1Y) -hexta b Rcra, AHR)yr BenZlibalisanedntinifo? 1 @siethyl- pyridin-2-

(2%)3§$];4;@§)1 IW%Xahydro—ZHr-py’ridq [2,1-a] isoquinoline-2,9-diamine hydrochloride,
(2R,3R,11bR)-2-(2-amino-10-methoicy-3-pheny1-1,3,4,6,7,11bhexahydro-

2
2 ' -a]i inelj I - ide, (2S,3S,11bS)-
RYIols]-alRogk BRI DX IR MEACSIAEN S, (R3S RS-
ar?d (” 3R,i bR)?Z- (2-%?ing-%)(9-me5hoxy-,3-q% nyldl%g%glf‘{nd!msg 7
Ibhex S'Zd]rg)_ gﬁm%;-z -pyride(2,!-alisoquinolin-9-yloxy|-acetic acid
20 [2 hydipsoiqaidelin-9-yloxy)-N,N-dimethyl-acetamide, 30 (2S,38,11bS)- and
(2R,3R,1 IbR)-2-amino- 10-methoxy-3-m-toly1-1,3,4,6,7,1
IbK2SabydpS)2 krpy ARG k2, 1bE]isbiinmlim Edimethoxy-3-(4-methyl-pyridin-2-y1)-
1,3,4,6,7,11b-hexahydro-2H-pyrido{2,1-alisoquinolin-9-yloxy]-N-(2H-tetrazol-5-yl)-
acetamide hydrochloride,

(25,35,11bS}- and (2R,3R,11bR)-methanesulfonic acid 2-amino-10-methoxy-3-phenyl-
25 1,3,4,6,7,11b-hexahydro-2H-pyrido(2,1-alisoquinolin-9-yl ester,

(25,38,11bS)- and (2R,3R,11bR)-2-~(2~amino-10-methoxy-3-phenyl-1,3,4,6,7,11b-
hexahydro-2H-pyrido{2,1-alisoquinolin-9-yloxy)-N-methyl-acetamide,

(25,35,11b8)- and (2R,3R,11bR}-2-(2-amino- 10-methoxy-3-phenyl-1,3,4,6,7,11b-
hexahydro-2H-pyrido[2,1-alisoquinolin-9-yloxy) -N,N-dimethyl-acetamide,

30 (28,35,11bS)- and (2R,3R,11bR)-2-amino-~10-methoxy-3-m-tolyl-1,3,4,6,7,11b-
hexahydro-2H-pyrido|2,1-a]isoquinolin-9-ol,



10

25

30

WO 2006/058628PCT/EP2005/012436 - 19 - (2S,3S,11bS)- and
(2R 3R,11bR)-2-(2-amino-10-methoxy-3-m-toly1-1,3,4,6,7,11bhexahydro-
(%Qdmsoqumolln -9-yloxy)-ethanol, (2S,3S,11bS)- and PCT/EPY005/012436
) 2-(2-amino-10-methory-3-m-toly1-1,3,4,6,7,1
Ibhexahydro -2H-pyrido [2,1-a] isoquinolin<p:yloxy)-acetamide
hydrochloride, 5 (2S,3S,11bS)- and

(2RO3R, LIHHR) a2 42220301 bBAethaxyid-btotyihdsd, 4. & Aok fibhexaiydie-

ZIHM b akrabpaasingli) shylaxyisl -ethanone
hyjroc loride, (25, 35 11b ]jabr!,d mﬁﬁog&éﬁ

E@@ &@@t@@ﬁﬁ@ﬁ%@%&&% methvhn dé tﬁ;} 1,3,4,6,7,11b-
T

exahydro yrido| iIsog umo
gﬁa%& ch?qumo in- 9-y oxy) acetamide hydrodﬂ(mde,

F -242-amino-10-methoxy-3-(4-methyl-pyridin-2- yﬁz

1 @57 P2l HBAA O RO 105] BB Sy GHY-Beh G 1b-
(2&8drb D gridido[2,1-a)isoquinolin-9-yloxy)-1-morpholin-4-yi-ethanone
(2RBB:ALRRY; 2-[2-amino-10-methoxy-3-(4-methy1-pyridin-2-yl)-
1,3,4,6,7,11b-hexahydro-2H-pyrido[2,1-a]isoquinolin-9-yloxy]-propane-1,3-

diglg, 3@213@5); kﬁ@‘i‘le -2-amino- 10-meth0 =3 4~meth}él»p{§1dm -2-y1)-

12,11% E’%ﬁ%@ eréﬁ aoro pyrlcggcg%%ﬁ& l!" rI3C/|Iltr)]ry] 1-morpholin-
zé%%afﬂ%%%ﬁfm{f B %ﬁ?"ﬁ%%%sii@?ﬁgﬂwﬁr&%ﬂ%hﬂ:pmdm—z~y1)-

1,8M46,7, 11iphrerbrdancld mpidadd [z lisjdsomlindlinloglenjhmatetamide
hydrochloride, (2S,3S,11bS)- and (2R,3R,1 IbR)-2-amino-3-

(4HuBFAntsthyingy BRI R Y DR) 1B trethioxy 2D methaxy-3-(4-methyl-pyridin- -2-91)-
1,3%46.7,11b-hexahyesoz 2--pyisio, pﬂr@]ﬁ%@ﬂ&kﬂ%@#ﬁ%ﬁ;ﬂﬁ@“ﬁ?&@l

methyl ester,

ra@s@é‘a ﬁ%@al@ﬁ»a @z@@hﬂﬂﬁzmmiﬁ%m@h{%%%ﬁ(z RS ANAS- ).

5 2H

O AR - slisogwimelins e iespRplndo T
[f%aaﬂgéaﬁﬁﬁaﬁhl@%ry) acetamide, (2S,3S,!IbS) and (2R,35,11bS)
diasteromers, 25

rd@%ﬁé%é a%@%%irb&)g%ﬁmwoslﬁwm@@w 3-446r7s tbheidihyiiy!)-

oRypyicin (2hkahishquiRoirrBynxy )i iaimethyiacelamidside hydrochloride,
rac-9-methoxy-8-(2-methoxy-ethoxy)-3-rn-toly1-1,3,4,6,7,11b-hexahydro-2

g'mgtmm%s,)aaﬂaqqmm lnERylaming o (23 BBubInRBRLIRIZS inbbﬁlmethoxy_
|
raf?f Emns SRS TG L B U

T e G S e s

pyrido|2,1-a]isoquinolin-8- o ,

rac-2-(2-amino-9-methoxy-3-m-tolyl-1,3,4,6,7,1 Ib-hexahydro-2H-pyrido[2,1-
alisoguinolin-8-yloxy)-acetamide, (25,35,11bS) and (2R,3S,11bS) diasteromers,

rac-2-({25,385,11bS)-2-amino-9-methoxy-3-m-tolyl-1,3,4,6,7,11b-hexahydro-2 H-
pyrido{2,1-a]isoquinolin-8-yloxy}-N,N-dimethyl-acetamide,

rac-9-methoxy-8-(2-methoxy-ethoxy)-3-m-tolyi-1,3,4,6,7,1 1b-hexahydro-2H-
pyrido{2,1-a]isoquinolin-2-ylamine, (25,35,11bS) and (2R,38,11bS) diasteromers,

rac-2-(2-amino-9-methoxy-3-m-tolyl-1,3,4,6,7,1 1b-hexahydro-2H-pyrido[2,1 -
alisoquinolin-8-yloxy)-ethanol, (25,35,11bS) and (2R,38,11bS) diasteromers,



- 20 - and pharmaceutically acceptable salts thereof.  Especially
preferred compounds of general formula | are those selected from the
rou conS|st|ng of: (2S,3S,1 IbS)- and (2R,3R,1 IbR) -3-
\‘? HrE0881-pheny1)-10-methoxy-9- [2-( 1H- 5 PCT/EP2005/012436
tetrazol-5-y1)-ethoxY]-1,3,4,6,7,11b- hexaﬂydro -2H-pyrido[2,1-a]isoquinoli
n-2-ylarnine hydrochloride, (2S,3S,11bS)- and (2R,3R,1

IbR 2tamiRee 3l dingthyl-pRentl-b@-methoxy1,3,4,6,7,1
Ib-hexahydro-2H-pyrido[2,1-a] isoquinolin-9-yloxy] -acetic acid
hydrochloride, 10 (25,35,1IbS)- and (2R,3R,1 IbR)-2-

[2- aminh;ﬁe{(ﬁlﬁﬁﬁiﬁfaﬁ%wmwﬂﬁdwﬂmmﬁkﬂéﬁaﬁ Aol tH sDEXAVEEQ m the
-ZEL- [Zdnaldsoquinolin-9-yloxy] -N-(1H-tetrazol-5-y1)- acetamlde

hydrochlorlde (25,35,11bS)- and

mln t et ,3,4,0,
§)§§%§ % c%' llé[fl gig ?)sl,/ 2?’1]%0 183 ofy ri5{21?& éqf[' "E (1H-
h F&Zﬁ otid ngl\; L3BEYARroRE R )3_'}2'1 o[2,1-a Isoqumohn 2-ylarnine
[2@@9@@4265 -dimethyl-pheny1)-10-methoxy1,3,4,6,7,1
Ib-hexahydro-2H-pyrido [2,1-a] isoquinolin-9-yloxyl -N-methyl-acetamide
hy@h&shlatde, an@85BSR, IB),) d0d(@Re3R(2,5-dimethyl-phenyl)-10- ~methoxy-

Ib t oI 1
et b S S

@{am ﬁya'rochlonde (25,35,11bS)- and (2R,3R,1

b 4 - -(4 ethyl pyri 1)

0 ) T R RB b ISy ko B Preo B ey - e
acl@ﬁy@?ddﬁlﬁﬁlﬁ@%%@@ Wﬂ@lﬂ%} girpquinolin-9-yloxy]-N-(1H-tetrazol-5-yl)-
(2R ARndPR)NA{Remino-10-methoxy-3-(4-methyl-pyridin-2-y1)-
1,3,4,6,7,11b-hexahydro-2H-pyrido[2,1-a]isoquinolin-9-ylox-yj-N-(2H-tetra

zodz@ 39,)1 msyet@mdﬁ{@@&@ﬁh&lﬁlﬁ!@ﬁ&@%i@%&@ﬁﬂ -phenyl)-10-methoxy-

fonic
5233;1:%]71 met # ﬁwgacﬁg(laﬂ r%mfﬁhﬁ}y?ﬂtl)exy -acetamide
15 [2 Y%‘]%B]dﬁiﬂ%hn o- yI ester 30 (2S,3S,1 1bS)- and (2R,3R, 1
R -2-amino-10- methoxy3mto| 1-1,3,4,6,7,1
ahydreloand FhtddisEtinol %@B@POW@ 5-dimethyl-phenyl)-10-methoxy-

2@5@5852%@(‘51’5@29@5‘@3[&48@-]2& 11502613814 LRy« N -methyl-acetamide
(28:3R AihR)k2-(2-amino-10-methoxy-3-m4oly1-1,3,4,6,7,11bhexahydro-
2H-pyrido [2,1-a] isoquinolin-9-yloxy)- ethanol, (2S,3S,11bS)- and

(Zfé@%}%)'a%é%ﬁ%'ﬁ%% t z,smmomt 7 Libhaxanydros2
o PPYI9012 4;alisoguiolly-S-vioxy)-acefamide jg% m-mfi o

acetamide hydrochloride,

(25,35,11bS)- and (2ZR,3R,11bR)-[2-amino- 10-methoxy-3-(4-methyl-pyridin-2-yl)-
1,3.4,6,7,1 lb-hexahydro-ZHupyrgdo [2,1-a}isoquinolin-9-yloxy]-acetic acid
hydrochloride, '

25 (2§,35,11bS)- and (2R,3R,11bR)-2-[2-amino- 10-methoxy-3-(4-methyl-pyridin-2-vyl)-
1,3,4,6,7,11b-hexahydro-2H-pyrido[2,1-alisoquinolin-9-yloxy]-N-( 2H-tetrazol-5-yl)-
acetamide hydrochloride,

{25,35,11b5)- and (2R,3R,11bR)}-methanesulfonic acid 2-amino-10-methoxy-3-phenyl-
1,3,4,6,7,11b-hexahydro-2H-pyrido[2,1-a]isoquinolin-9-yl ester,

30 (28,35,11bS)- and (2R,3R,11bR)-2-amino-10-methoxy-3-m-tolyl-1,3,4,6,7,11b-
hexahydro-2H-pyrido2,1-a]isoquinolin-9-0l,



5 (2S,3S,11bS) and
(2R,3R,11bR)-2-amino-10-methoxy-3-(4-methyl-pyridin-2-y1)-
1.3,4,6,7,11b-hexahydro-2H-pyrido[2,1-a]isoquinolin-9-ol, -
v%%glo ?ﬂ&%ﬁlle)-ZﬁZ-amingylo-rrgethojy-?a?m-methyl-pyr%%@?—fglzii&%zmﬁ
1,3,4,6,7,11b-hexahydro-2H-pyrido[2,1-a}jgoquinolin-9-yloxyl-ethanol,
rac-2-((2S,3S,11bS)-2-amino-9-methoxy-3-m-tolyl-1,3,4,6,7,11b-hexahydr
0-2t$;350 3ideha 128] EQgURHR{E-yiang-N Mretimeitylaastamide,andi b-
PhALRREEAlY, AckeRIADIe SAlidREIEg o) g ggmpounds of formula |

have three or more asymmetriC carbon atoms and can exist in the form of

. asymmelrc carbon d
T R SR At

mixtures o n embr
thEEEHBIHRS 2H- M i Yreter st ERAIBHMERY FRacsiEiAe yarelierds
position lib of the yrido[2,1a£soquino|ine backbone are in

5 iAo LUK (AREHBALRRE BRMHEPGIBape TSGRk theyridin-2-1)-

pytiddlg,1ajisdguihotine Hidoklatd A4 inlisansn cinfigulation, i.e. Or 20In
another preferable embodiment, RI, the amino group in position 2 and the

hydosemispasiianribrol bR pyidaiRialisceinolines hackkane pradl-ny).-
CisT GONEYYHATION dzc;-%ﬁ_-pgﬁfaw[?ﬁ-gﬁm @é%%tg@’?? SeImgpunds of

general formula (I) in this invéntion may b t functional

a (In this inverion nctiohl
e S R A e

10 prB&E@Q[?OF‘ﬂl&%&ﬁtﬁéﬁ%ﬂ%ﬁ%&%’&%ﬂ@ﬁ'@ﬁ%@% |, which process

comprises a) converting a compound of the formula
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

15 these forms.

in a preferable embodiment, R' and the hydrogen in position 11b of the
pyrido{2,1a)isoquinoline backbone are in cis-configuration, whereas the amino group in
position 2 of the pyrido[2,1a]isoquinoline backbone is in trans- configuration, i.e.

- NH,
. oY : R%
oL
< N
or o l’ N
20 In another preferable embodiment, R', the amino group in position 2 and the

hydrogen in position 11b of the pyrido|2,1a]isoquinoline backbone are all in cis-

configuration, i.e.

NH, NH,

or



NHX wherein Xis hydrogen or tert-butoxycarbonyl, X2 is -OH or
-1\TH2, Rl and R4 are as defined in herein before and R3 is hydrogen, by
ide chain transformation into a 10compound of the formul rein Rl
“Eéi%gré@ fﬁgare defined as herein before and R3 is hydrog(ealr]1,C?)l>;ﬂ§;‘l(}(ﬁ'%5436
alternatively, b) converting a compoundwojztbe formula 15 1l WO
2006/058628PCT/EP2005/012436 - 23 - wherein Rx is hydrogen or
benzy! ardiR)dtarBhate-askiefinecohgrein hefosen by eaawic nyLragevention
reAeHUING A, MR AL BRI TR NECRIR B R IS Uengt 3
conversion back to the parent compound in vivo.

The present invention also relates to a process for the manufacture of compounds
5 of formula I, which process comprises

a) converting a compound of the formula

NHX

I

wherein X is hydrogen or tert-butoxycarbonyl, X, is ~OH or -NH,, R! and R* are
as defined in herein before and R’ is hydrogen, by side chain transformation into a
10 - compound of the formula '

wherein R}, R* and R* are defined as herein before and R® is hydrogen, or
alternatively, '

b) converting a compound of the formula

11}

15



5and optionally converting the compound of formula | into a
pharmaceutically acceptable salt. In more detail, the compounds of
r be manufactured by the methods given below

“;8 %1‘%%5 g%nen in the Examples or by analogous methods. Kr%#g;’?““?"’”““
reaction conditions for the individual reacton steps are known to the 10
person skilled in the art. Starting materials are either commercially
availabteharctaR e hydpgeedbyammthod Ranakgotiss - fhe dinthpisegiven
below %I&m?tfe@meﬁa e aetheds knaveni Wi formihe
compounds of formula | of the present invention can be prepared as
indicated in Schemes 1 and 2 below: 15MhE synthesis of
pyrido[2,1-a]isoquinoline derivatives of frmulaﬁois outlined in Scheme 1
and can be achieved using appropriately stpStituted 2-phenylethanamines
of formula 1 as starting material, coOr well known in the art. The
amines of formula 1 can be !
with formic acid and employy|t goupling reagent such as
N,N'-carbonyldiimidazojg¢{CD
(DCC). The formamides are thep reacted with POC13 or with oxalyl
chloride and FeC13 to yield the 3,4-dihydroisoquinoline derivatives of
formula2. In case X1 is Br, the compound of formula 2 can be
transforrgiingo & cordefrrtnguendimitno derivative with the help
of a palladium (0) catalyst such as tris(dibenzylideneacetone)dipalladium

5 (0) (Pd2tdioai®yathccoryrertishibidiphgayiphobionimd)y 1 it tdinstphthydeutically
(BINAR)-a@pehisiediwn tert-butmdde. WO
2006/058628PCT/EP2005/012436 -24 - wherein R4 is hydrogen or

phenyl jrespRCtival (omRoYndsQffRmmula ﬁcmﬁ{%ﬁ%@ﬁy%@g}emods
phen F kﬁxg}r}g can t Sl!)t%régqnb% %%Ctln the omp und of fog la 3
%’ en i angapproprlate zesr?é %ﬁﬂ%sdﬂ pes-

sﬁ@@@mﬁ%ﬁ%ww@w J@F&h%ﬂé%éﬂ%)f@éﬁﬁ%étwl prefkgown to the

10 patashurkiiatbly sheachSes oy aditamabcetad#bbratmmercially available or can be
t”?f@'ﬂ:la W%@E@M@ﬂf@ﬁ?e@%c@ By BINARe B@frnples or by
keto 58' rmulatgb en converted to amino functions by known

ne possi F‘ty IS the conversion of the keto group to an oxime

of formjllgﬁ 4 usin hé’ rpﬁ Ig drochloride and sodium acetate, or
ammonidm acgta%e &iha sofnen ﬁ }%‘agr%st%ﬁﬂe%?ﬁl &R ﬁ%@%ﬂﬁé&&ldmted
byeSgheaeaygehydedefEnation to the

15 The synthesis of pyrido[2,1-a}isoquinoline derivatives of formula 5 is outlined in
Scheme 1 and can be achieved using appropriately substituted 2-phenylethanamines of

forrula 1 as starting material, compounds well known in the art. The amines of formula
1 can be transformed into the formamides by reaction with formic acid and employing a
coupling reagent such as N,N'-carbonyldiimidazole (CDI) or N,N’-dicyclohexyl-

20  carbodiimide (DCC). The formamides are then reacted with POCl; or with oxalyl
chloride and FeCls to yield the 3,4-dihydroisoquinoline derivatives of formula 2.

In case X is Br, the compound of formula 2 can be transformed into the
corresponding benzylamino derivative with the help of a palladium (0) catalyst such as
tris(dibenzylideneacetone)dipalladium (0} (Pdy(dba)s), rac-2,2’-

25  bis(diphenylphosphino}-1,1’-binaphthyl (BINAP) and sodium tert-buioxide.

Subsequent reaction of 2 with 4-dimethylamino-2-butanone hydrochloride or 4-
dimethylamino-3-phenyl-2-butanone hydrochloride yields the ketones of formula 3



=

10 amines of formula 5, wherein X2 is hydroxy or amino. For example, the
hydrogenation can be performed in the presence of a catalyst such as
F%)azne [pqisc(kel, platinum or palladium in an inert solvent, such as ethanol, at
a te(r'%déra’ﬁ?re of about 20 to 80C. The 2a, 31, 114 isomelfqg”&gﬁ%w{ﬁgﬁ
predominant product which is easily sepajated from the other

stereoisomer by chromatography. The separation of the enantiomeric

mpzmeimﬂfsisdmﬂabgﬂﬂm@hems eapebivalshEvagddin e mAQLPIYL0.PR¢ i
Cm{@kﬁhﬁéﬁphegﬁr&pﬂqm éﬁkaéWﬁAe\Hlﬂgrr%%% ﬁ%@@gﬁso%tﬁ‘{? %fgfurmula 3

re%qHﬁs thmdlh %gov)v%?r amino can %e prepare m a compoun

formula 5 by SUBSequent SiEe ARt A e RsH G e des itenaipnditions
traR&fBriRaiisivicforesemp the iomdaamlbidanm2o elhersSlynthededioh acetate

5 ethersshddwidglydesenified dipliletiuie G rd welhknowntopthe skilled in

10

C1s

23

30

the art. The transformation can be affected by employing reaction
conditicie mmﬁef§gﬁumgr&yewﬂﬂﬁ%gﬂve}% %Qa?ﬁillﬁ%ﬁgﬁ%ﬁ%g]ﬁ&?own
r ! ind: | . CO the compound of formulas or
T AL Gy«
with SOOI FRTRS IS AR fo3her apmespivinedikee in a
;f%“‘*?;ﬂgﬁgﬁiﬁ?m z@mms:mmdnm binBu)amy tiinharyiehasabioghe
l_?’hﬁﬁ 1X8, |her&rCruyR mfmﬁﬂﬁ'ﬁﬁ example, the hydrogenation
Qusrisaden oA iAo DE%Abgﬁi; ;
duséagégﬁl}/ll-.azodlcarbo vylate (DIADY (optionally poty Lkt tinum or
tetramathyl AIB AR SR E Rt R At Rantlertn deamomemsudiabam:t 20 to 80 °C.
tetrahyﬁﬁofuran THE), toluene, dichloromethane and the like, to yield 30
compo ‘aé%faér BB BeBinHEREn thepsrgriitmanOpR duct Mich isTdasily
akeonuits DR Ih R M sigrifies engrobipchetesies: fiphy. lower alkyl, lower
hydroxyallcyl, lower cyanoalkyl, lower aminoalkyl, lower allcylaminoalkyl,
lower diakrdparitioalid/théawestalloytsubsitistad ﬁycﬁﬁ%mﬂﬁi‘f%%ﬂ& can be

0

og@ig@agmg;ﬂgggg%pﬁgntg gﬁﬁ%%%[%lé_ps selected from lower alkyl,

lower allcoxy, halogen or [ower 5 halogenallcyl, lower alkyl substituted by

tetrazofy s SEANNRBRE. wharein mds 1 or 2 and wherein RS and
RO afgl?gld ﬁgﬁl@léﬁﬁfgq%%ﬁ?e@dﬁﬁym? ér%ggn,?oweFe§1 ?YF\%?E@I%’%WSF
RETARGI A0 (B GRTREI M T APBGLR LR APEBMAAcH byF avemiidervbein

forAr B metisomurrbe sl Hetertepsferwhitimrisdyrcantaii: i deditienal of an
hetieroatortheeiadteddrommeN: €5 Ss @BdIThIERMBY A8 SWOBILEEH B ihe skilled

lqw y ) in10nis1or2and12.13is, | i
AN ST o S
ahd WhersTR R oW sy st diumebmirmstioally available or
accesii}pleﬁbz methods described in references or by methods well known

in the AFf Hnd it conventent to couple the compound of formula 5 or the amino

protected derivative of formula 6 (whatever is more suitable) with alcohols HO-RY under
conditions employing a phosphine like trialkylphosphine such as tributylphosphine ((n-
Bu);P), triphenylphosphine (PhsP) and the like, and a coupling reagent such as di-tert-
butyl-azodicarboxylate, diethyl-azodicarboxylate (DEAD), ditsopropyl-azodicarboxylate
(DIAD) {optionally polymer bound), tetramethyl azodicarboxamide and the kike in a
solvent such as tetrahydrofurane (THF), toluene, dichloromethane and the like, to yield
compounds of formula 7 or § wherein X; signifies -O-RY,



Amino protected derivatives of compounds of formula 5 such as the tert-
butoxycarbonyl (Boc) derivatives 6 can be easily prepared by known
methods. Further 15 preferred amino protecting groups are
%%ﬁ%gwegrbonyl (2) and 9- fluorenylmethoxycarbonyl (Fr'r}l)ggfmmWO12436
Deprotection can be performed by methogs_known in the art, e.g. the Boc -
group can be cleaved by employing acidic conditions such as hydrochloric
acid in a solvent like dioxane or THFS&éurtHer side chain transformation
is the reaction of com ounds of formula 6 20 wherein X2 is -OH, with an

allqulsulfonyl chloride ﬁq e presence of a base as Hunlg s base
(N,N-gisyprap dethylamine  DIPEA t weh ompou‘ln rlg@ mgﬁ\mp
wharel 1S -0-S02-R3Q, wherein;& ower adkyhHB herzi S'U '

chain transformationds d’m:a,pﬂm formatlon by reacting a compoun ol?
formula 6 wherein X2 is -NH2 with an appropriate carboxylic acid to obtain
a 2%.cémpeund of formula 8 wherein X3 15 - H-OO-(CH2)q-R15, wherein
gis 1 or 2 and wherein R15 is lower alkyl or tetrazolyl. Fhis reaction can
be carried out under basic conditions, for example byiusing abase such
as triethylamine in an inert solvent like dichlorom thant"§hd with the help
of a reagent for activating the carboxylic group such as
bis(2-ox6@=|9xa 'dlnyl)phqgﬁglajglgﬁhlonde (BOP-CI). Afurther side
chain 30 formagionisithe allm%l,gp of a compound of fodulg 6 wherein
X2is -NHJ to obt\éln a commgnd@@formula 8 whereirkiX3 Js -NRL3R 4,

; % lojvefNalkyl orpeﬁéxlNHBn
4ing o tHe present®
invention wherein R3 is a group other than hydrogen is outlined in
Scheme 24 WO 2006/058628PCT/EP2005/0124362 28 - Y means C or
N, R' symbolizes the substituents R5, R6 and R.7 as defipedih
before, X4 is hydro en or benzyl, and R-X is an appro I Et
alkylhalodehid28G&N as for example bromoacetic ac:ldm ester,
2-bromoethyl-benzyl ether or 2- chloroethyl-metkiytather. These alkyl
halogenides are commercially available or can be

Sis of compounds of formula | accors

‘tBu3

NHBoc
R g
Boe,O R
R .
X; Gis and frans cis and A‘erans
: X, OH, NH, .
3 6
side chain transformation 1) side chain transformation
X, - X, Xy > X,
2} HCI, dioxane
NH
2 - NH, =
\Y - R
Rl i H v
N R
N
X3 cis and *rans X; cis and trans



5 prepared by known methods. The ketones of formula 13 or formula 16
can be transformed in analogy to the method as described in Scheme 1

wgﬂﬁp%ﬁg}wes of formula 13.  Alternatively, reaction of k%’{}%&%s /(1 12436

10

15

20

.25

30

ormula 16 Wwith 0-benzylhydroxylamine and sodium acetate or ammonium
acetate leads to 0-benzyl-codme derivatiyes of formula 17. 10 The
compounds of formula 17 are then reacted with an appropriate

a||cylhm|@m%@m£é%(@¥91@@m@%® ey —
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Ulgedpsaidvie disik iabi-abmaityianeées: maiabolic syndrome or p-cell
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PrefarRPIIQLURS.a8 m&@tpeel%iﬁ %&iygagent for activating the carboxylic group such
as bis(2-oxo-3-oxazolidinyl)phosphinic chloride (BOP-Cl). A further side chain
formation is the atkylation of a compound of formula 6 wherein X; is ~NH; to obtain a
compound of formula 8 wherein X; is -NR”R™, wherein R' is hydrogen or lower alkyl
and R' is lower alkyl or benzyl.

The synthesis of compounds of formula I according to the present invention

wherein R® is a group other than hydrogen is outlined in Scheme 2.



substances for the treatment and/or prophylaxis of non-insulin dependent
diabetes mellitus and/or impaired glucose tolerance. Furthermore, the

Wligvz%{}]tllg&ﬁrt%ates to compounds as Qeflned above for use a%)g %%05“)12436
agents or for use as therapeutic active substances for the treatment

and/or prophylaxis of hypertension. In angther embodiment, the invention
relates to a method for the treatment and/or prophylaxis of diseases which
are associated with DPP-IV such as gliadeées, 15 particularly non-insulin
dependent diabetes mellitus, impaired glucose tolerance, inflammatory
bowel digease, Colitis Ulcerosa, Morbus Crgghn, obesity, and/or metabolic
syndrgme jor aac@bpﬁgyection, preferabiynforithe trezwment and/or ~N
propRyldxis of noremstdimidepengentdiiabetes mellitei:@hd/or i
qucosE?oleranceTvthch*m'ethod comprises administering™a comppeand gs;

defi bove to a human being gg.animal. 20 Furthermore, the inkention
relat a method for the treat and/or prophylaxis a5 defingd &bove
wherein the disease is hypertension or wherein a diuétic agent has a
beneficial effect. The invention further flates to4fe use of COMMpGHIN
defined above for the treatment and/or proptiglaxige{ diseases,which
associated with DPP-IV such as 25 di ete;,‘b,?}@%\‘ﬁy non-insulin
dependent diabetes mellitus, impaiéd glucose tolerance,jmflammatory
bowel disease®Co dcerosa, Morbus Crohn, d\beﬁw, and/or metabolic
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syndrome @ otection, prgrgré”ﬁf?/rfor the treatment and/or
prophylaxis.&fpon-insulin dependent diabetes mellitus and/oPim' b
glucase Ace. Furthermore, thedguention relates to the, as’
defined ghove, wherein the-30-disease-is-hypertensio use as

comp s as defined above for the preparation of medisaments for the
treatment and/or prophylaxis of disgasgs whictare associated with
DPP-IV such ag diabetes, particulgiyy nosdnsulin dependent diabetes
meIIitu§t’ﬁi ajrad ‘HicY5e toleranc 'nflammatorygqgng dise Califig;
Ulcerogéa,ké Ngrb €'crohn, g R}/ 8nd/o,r metabolic ‘syndgome or *
. A .
13-cell protection, preferably for thgﬂ_@j@ﬁr@ent and/or hylaxis of
non-insulin deffépdens jabetes mellitus and/or - 30 ' g glugase
tolerance. Such meghsg ehts comprise a compound as defingd

diuretic%agent. Ih3addition, the invention relates todhe

the disgas hypertension or the use for the preparati
agents. th contéxt with the methods and uses definewabgverthe fpllowing
diseases ref4te 5 to a preferred embodiment: diabetes, gétticularly
non-insulin dep ndgn%gti@s%tes mellitus, impaired glucgsg tolegance,
obesity, and/or etabolic syndrome or 3-cell protection, preferably
non-insulin dependent diabetes mellitus and/or impaised glucose
tolerance.
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The following tests were carried out in order to determine the activity of
the 10 compounds of formula l.  Activity of DPP-1V inhibitors are tested

“y&i%org%%%%human DPP-IV derived from a human plasma %Qﬂl/%%zﬁﬂ%umﬁ

recombinant human DPP-IV. Human citrate plasma from ditferent donors

is pooled, filtered through a 0.2 micron megnbrane under sterile conditions

and aliquots of 1 ml are shock frozen and stored at -120 C until used. In

the 15 dotorametiicr D R bynaissiiesSie hBspibenna? (A smerdng dBsthel herein

flupenmellicsassayLORIRhHMAN RIRIMA | lume of 100

ill s, &s%d%s %gme@fz]%%e sog?%g. The g@%%&%i@hﬁz%&ﬁ%&yﬁﬁogemde

sequence of AMING acd 31 1s FibriBaHictd for IREPRERYhpRA L stkenes 2-

trar PR S Et i iR, iherealid el gridrs presiomieengimineDEIEbIAbiscan be
5 exprassedibarichpurnifieetincin the culture medium using conventional

column 20 chromatography including size exclusion and anion and cation

chromaifbg lapdyes Biioprily 0 theoinalleneyme DIenareiasiah GRasIass 6 .

bl SRS PARRIS 98 Henlp i'@&&%@%&%&%ﬁ%@i ay 20 ng rec.-h

DPP-IV and in the fluorometric assay 2 ng rec- -IVh a total assay

volume Pl S nzyme.source. In the fluorogenic assay.
AIa—Prog?%%%}?ﬁ%%%%i% y c%uonﬁfgﬁrﬁtk%l( Vzﬂ%lq heﬁ?\z%%yf%%@%”@ and
SO A 4 S A AR SR - OB DRI stbethla 17
10 atThewwmﬂfpm@démmmea fiikhl subsprate et EANANEMAE and
% 0 gﬁﬁﬁ{@egﬁu e ooyt R solvent
e O P o P el
30 RS S A TE M Stk Ridoremieoseiep R defnsibhertiatbeforeor
urithersia kIesd> detarventrdtionsda e subsfoateationdaniragiom oR20GvRiM
e T e
s iS vari etween A an M, _
2006%%%&%@%%%@%2%%@ L eten 15sh oﬁ%%eﬁéﬁ‘i’b%t%%)amm“ of
miRERAE (P PASER ottt dfeseabeliate By et mtinBar B caré Kivndefined
THheraivsesfotiornd RN Al § ateuesromdtite Bblorivfated stbbiiai®is For example,
dgt@@i@@kﬁ;@@ﬂ@@f ﬁb}@@ﬁfé&%%ﬁ_ﬂgtﬁlfe ﬂ?éé&h@‘é %@Q@Qﬂi%%(}&"l&;}(a%&nickd,
m Min . itial rate constants are_calculate
2 bé@ﬁ%} eéa rgigressig% .agg?gﬁtﬁﬁ%eg%ét?\‘}ﬁy ?s%gl%oa‘r%t 6&%&?{88% @C@bout 20
ngl%#a s at 37 C in a total assay volume of 100 ul. The assay buffer
consists of 50 inM Tris/HCI- pH 7.8 containing 0.1 mg/ml BSA and 100
mM Na¥ Feetiin s todistrereninoseein coben omMis dontiliralinornitography.
déSiredreorigenetztiorn:iant Db HMBRIHR0 Ehenfinbt A SE008LEBI IR ed by

indhedasashysd JeHAY hALdhis concentration enzyme inactivation by
DMSO is < 5%. Compounds are with (10 minutes at 37 C) and without

pre-incubation with the enzyme. Enzyme reactions are started with
25 S?bstraftﬁeaﬂﬁiiﬁ@éiﬁi ﬂlfﬂﬂ@?N@thMér&ﬁﬂﬁSﬂﬁlﬁM%Bﬁ?%%?%Mﬁ@Q@QQ&?%Vhen
R e S O concentrations.
iftre P T She st een b
cOREArRfGaT e iFHEr BRTFAHAS antier prosbirwsef irmesthibichse
vahsesi st Dvlith P 8-10 Jitivas disbetpreteridoydf foh-idQ0nMpasishodbifes
s0 thedoleyingiabiesBxa@IRrance, inflammatory bowel disease, Colitis Ulcerosa,
Morbus Crohn, obesity, and/or metabolic syndrome or B-cell protection, preferably
non-insulin dependent diabetes mellitus and/or impaired glucose tolerance.
Furthermore, the compounds of the present invention can be used as diuretic agents or
for the treatment and/or prophylaxis of hypertension.



1050 [P] 8 0.0001 13 0.0011 48 0.0003 20The compounds of formula |
and/or their pharmaceutically acceptable salts can be used as
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parenteral or topical administration. They can be administered

example, perorally, e.g, in the form of ta-bigt__s, coated tablets, dragees,

hard and soft gelatine capsules, solutions, emulsions or suspensions,
rectalIyTBegnﬂ?ﬂh@nf&séaeﬁf@ummém@ﬁm&a&g&l&@%&ﬁb&ﬁ%ﬂﬁmmg a
ol pislan:suliang abanbisian sRitiane. SLIRPICAb G0 S (AT O
ointmgnts, creams or oifs. Oral a%n%g%%rgtt?oﬁ 'sa|chrF—e earl?ele%?a{nﬁ a-ngk\rhaéguvam'

producti f the pharmaceutical preparations c e effected in a
el R e B e Aoy g
thEherebehbe i EBHIBBL RIS b PISHAYRLY ah HierBseticastnhatstansshjor the
acreptabit salts; pptibiytysiof chsedsinatiorhwithaoitvésttidersdhaBpatysuch as

valahlessphstansesnintoagalenical badminial ation form, fagethar with
sujtable, non-toxm,a%ner thelralpeutméll .cogigatlbleﬁoldor liquid Garrier

maSayemaision bowel o SRStacauticat AddVantes STng (?ﬁ’rji}fe?“d/b?

mateARiGFEREITBRARF s editrmatiehi ot as B eigumidcaatiier
matbsiateeT funshédreexanmpledAot pseplodaristd e an detivadpeesi shedefstes
takﬁewz@aﬁ@&qrﬁﬁatisea?ﬁcg@@tgﬁﬂaﬁ@a RS ERIIRLMAtElAS Y 1abIRLS 1o
cogted tablets, (?rg%%eﬁ)oge?&duhggg (gglraggg gg@sul?s. Sunat%e carrier
materals for Soft gelatine capsuies are. for example, Vegetabla: G e active
wakReapsts fon thedrentanmd 2 Sprenbelverofduperiensig®on the nature of
the active ingredient no carriers might, however, be required in the case of
soft gelatitoBipsmbeyisentable tanméonralaitate fontteogrisd tlatitradient
solationasythgyrins diealer ekainple aweiRt-PRlyRIS PFUDYasEh HV@Ebetes,
Suﬁﬁﬁé\ﬂ%ﬁﬁo%ﬁzs@ﬁ%@%&@éﬁ‘?&ab etes mellitus, impaired glucose tolerance,
inflammatory bowel disease, Colitis Ulcerosa, Morbus Crohn, obesity, and/or metzbolic
syndrome or 3-cell protection, preferably for the treatment and/or prophylaxis of non-
insulin dependent diabetes mellitus and/or impaired glucose tolerance, which method
comprises administering a compound as defined above to a 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
treatment and/or prophylaxis of diseases which are associated with DPP-IV such as
diabetes, particularly non-insulin dependent diabetes mellitus, impaired glucose
tblerance, inflammatory bowel disease, Colitis Ulcerosa, Morbus Crohn, obesity, and/or
metabolic syndrome or B-cell protection, 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 as defined above, wherein the

disease is hypertension or to the use as diuretic agent.

In addition, the invention relates to the use of compounds as defined above for the
preparation of medicaments for the treatment and/or prophylaxis of diseases which are
assoctated with DPP-IV such as diabetes, particularly non-insulin dependent diabetes
mellitus, impaired glucose tolerance, inflammatory bowel disease, Colitis Ulcerosa,
Morbus Crohn, obesity, and/or metabelic syndrome or B-cell protection, preferably for
the treatment and/or prophylaxis of non-insulin dependent diabetes mellitus and/or



15 materials for injection solutions are, for example, water, alcohols,
polyols glycerol and vegetable oils. Suitable carrier materials for
ositories are, for example, natural or hardened oils, waxes fats and
E?ﬁ itakes liquid polyols. Suitable carrier materials for top%afl‘E 00S/01243
preparatlons are glycerides, semi- synthet_;) and synthetic glycerides,
hydrogenated oils, liquid waxes, liquid parafflns liquid fatty alcohols,
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EFEPBARE o Sta L BRI ER OL BT asAt masking agents.
and antioxidants come into consideration as pharmaceutical adjuvants. ‘
25The dBSaBEBMEHE Bsmpdndicet fsrhirinedabeary thatfilowiae disvises relate
5 depenplisgros thetdidease: thdeegnuoied; dheagenaithtie indistid dalbetes
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ou mg, o8

pa]fI RSB osa%léoo B 1000 T 4 O ioPr6d glucose
méo €S into consideration. Depending on severlty of the disease and
30 the precise pharmacokinetic profile the compound could be
administerdgloiingriessmesy sralidhilyidosade tmitecengnatie widvidpsége

10 Uniismpolings phfvadeltical preparations conveniently contain about
1-500 mg, preferably 1-100 mg, of a compound of formula I. The

following dexaipres perventauitesirate the present IEiand mmeiey Q@E%iéd from

d to I t its y manner
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1,3ehéiondbhbxatupdirof2Hepyricbb ek frat ésooudisolind 2yl Ht0 M@ ubid Jised. In the
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enzyloxy-3- met methox
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)“’%‘HH rtsmgggag (@Er@ acihBlacte 766, restrlcted for the N-
bemmwa@iﬁb@tmmmmaaadbmmméipyrﬁm[ﬁa]pa]uan&ﬁmhmDPP-
-0 {CAS 883060:33 81 d 8 oh Wwas diad Hﬁaﬁfnmﬁg@gwéﬁtﬁké%ﬁ%

2oflu %%%%%ﬁ{%%ﬁ%%%%@%&u?&&%&Eggé%té%ﬁydﬁ‘)f”r% 62 ﬁ?a%nhga‘?he
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o)
' ad argon e reaction mixture was s%rr 8 fOI’

2t PO ARSI PR BB REEP AR £ e SUAHOR O S g it %. In he
1- b@r@@ﬁ%ﬁ@%ﬂ@%(@@@ W&td bddethdimiltansoesly avitly 2 ng rec-h

~ symrgerhesreagtiam il Wemstiredaldh Gafamiymanshier another 3 h
at ambient temperature under argon. The crude reaction mixture was

In the fluorogenic assay Ala-Pro-7-amido-4-trifluoromethylcoumarin
25 {Calbiochem No 125510) is used as a substrate. A 20 mM stock solution in 10 %
DME/H,O is stored at -20 °C untl use. In ICsy determinations a final substrate
concentration of 50 UM is used. In assays to determine kinetic parameters as Ky, Vg
K, the substrate concentration is varied between 10 UM and 500 uM.

In the colorimetric assay H-Ala-Pro-pNA.HCl {Bachem L-1115) is used as a
30 substrate. A 10 mM stock solution in 10% MeOH/H2O is stored at ~20 °C until use. In
1Cso detérminations a final substrate concentration of 200 pM is used. In assays to
determine kinetic parameters as Ky, Vo K, the substrate concentration is varied
between 100 uM and 2000 pM.

Fluorescence is detected in a Perkin Elmer Luminescence Spectrometer LS 50B at

35  an excitation wavelength of 400 nm and an emission wavelength of 505 nm continuously



15 poured on ice/water, and extracted with CH2C12. The organic phase
was washed with water and brine, dried over magnesium sulfate and

“g(g?g&e@g@gﬁ The residue was purified by column chromat%@]%pygg}'{l)iﬁ%é
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eptane, 3/2) to yield (3S,11bS)- and
(3R,11bR)-9-benzylo7-3-(2,5-dimethyl-phgny1)-10-methoxy-1,3,4,6,7,11b
hexahydro-pyrido[2,1-a]isoquinolin-2-one (1.9 g) as a white solid. 20 MS:
A4ety(N skt (351016 S)-ramgtes. Initial rate constants are calculated by best fit
(q%ga]rq%fe%é?%pzyloxy-&(z5-dimethyl-phenyl)-lO-methoxyIb-hexahydro
-pyrido [Z,1-a] Isoquinolin-2-one oxime A suspension of (35,11bS)- and

(3R,11bR)-9-benzyloxy-3- -dimethyl-phenyil)- . . .
et g NI Wi subtinte s deepyein s
MBI SRR AR A AP R IBRRUCHY FTGN 2 isutRtfAr atdidq Taa utes.
mipitilethanol G0 tei)onalsgtired dbasafitbomtesmpreriature. The mixture

was evaporated and the residue crystallized from methanol / water to

obtain G Ibi)ivernds3R, i) Ored zyyad-plates at 37 °C in a total assay
e S R b R
W N o e vads 5 et 6 0T IO, i t0
(2fkezfesired RyopeaiFARenIn 2 05ediivERYHERehya finad PREBRbsgs g 8iprtin the
Ibdaevyalny b2 v)-pytribic {2rkanlistohinolmOighcivatisdpeEDMBD &f < 5%,
(Bé&ﬁ{;émrge(%ﬁh%@B&g&%m%%@éﬂw@mw;ﬂ%%}f with the
10-metho -1,3,4,6,7t,11b-hexah%%jro- yn%(])ﬁlz é‘%ﬁ? uinali -2-0F@aoxme .
(1B RE), BRI HIA TE00°RiG) Wit PR R RBI I AR Ay peliete
5 MFF was stirred 18h at room temperature under an H2 atmosphere.
The reaction mixture was filtered, evaporated and chromatographed (silica
gel, AcOEtfrsprraims DA abtpsioviche eund i sollda{82dhy M SirRBRkest fit
(Me1d3tidR 60162985, 1VIDSHHsdn of at least 5 different compound concentrations.
(Zﬁﬁ;i;% &’ét%ﬁszéf\@é@g' fﬁ%é&%ﬁﬁtﬂ@&i}%{%@é'Jc%%’i?aetPQ igférsef{tét ’Jfrate
1b-hexahydro-211-p {IdO 1-a] iIsoquinolin-9- oxyr-ethy “Carbamic acid
teFRBERYFAERSS a0 t & STemh dfFst compound concentrations.
(2R3R,11bR)-2-Amino-3-(2,5-dimethyl-pheny1)-10-methoxy1,3,4,6,7,11b--
hexahyth SIPRIRE (3 Halesert ﬁmm%16|e(ﬁ\§vmb§;mﬁéﬁgﬁﬁﬂo%ﬁﬁéo KM,
15166 mglkreiiect-uaty e obicasiboomylate {6 BoivgliantkiBac-ethanolamine

(50 mg) in 4 ml THE were stirred 18h at room temperature. The reaction .
mixture was corcentfaiesband chromatogriaplied (silica gel, ethyl
acetate/heptane, 1/1) to deliver the product (42 mg)| MS: 496.4 (M+1-1)'

8 0.0001
13 0.0011
48 0.0003

The compounds of formula I and/or their pharmaceutically acceptable salts can be
used as medicaments, e.g. in the form of pharmaceutical preparations for enteral,
parenteral or topical administration. They can be administered, 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.



e) (2S,3S,11bS)- and
(2R,3R,11bR)-9-(2-Amino-ethoxy)-3-(2,5-dimethyl-pheny1)-10- 20
methox -1.3,4,6,7,11b-hexahydro-2H-pyrido[2,1- a]|soqumoI|n -2- Iamlne
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methoxy-1,3,4,6,7,11b-hexahydro-2H- -pyido[2,1-a]isoquinolin-9-yloxyl-eth
yllcarbamic acid tert-butyl ester (36 mg) in 1 ml TFA was stirred 1 h at 0 C,
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1,3,4,6,7,11b-hexahydro-2H- pyr|d0[2 1- a]|soqu olin-2-y1]-carbamic acid

tert- bug{l?% Asoly élq of (23 1% bS)-
(2R.3R 1 itd cgra n%"mo_ r 25 ar |me OT: aﬁ ccarrler materials, but also organic
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-236] ForGRERASTY A GREBHCAEH 6 utyﬁtﬁ%@r invd® A58 Ui melieSS 3Rl kR Drier
an me

15 PR BT (AR ATR NP Vst scobols Eehsdliefle
2‘§ffft PRt etéﬁrﬁﬁ@aé‘“‘sffé]ls fi@‘lﬁ@sﬁf’i@ﬁ?ﬁﬁq}?% adgEyel or
5rdtnoroibthyixdtf2 BOndisamodleq(do ondjraiicbsbalrf ttebloutyiaée (R%erials for
mﬁ)}nﬂ!QJQﬁ%lﬁlﬁhﬂHi@'gIﬁwa%sf%ﬂHﬁ%%ﬁh@ﬂgaﬁgIawﬁﬂléiﬁdg dthi ASOET,

ﬁg@%‘ge"ﬁ"é@d’@fﬁ@ 0 Blos, THRAOHSRS BYEIS dErCle ﬂilct%em i

€ organic extracts we ed over nesi m SU ’

20 o PRbsTEYS mb‘llﬁﬁﬁw%e&l@ﬁ%"é ‘gel, ACOEtiMeOH). The

25

30

35

preC|p|tat|on from methanol/AcOEt delivered the product as a brown solid
(45 mgslsual stabilizers, preservatives, wetting and emulsifying agents, consistency-

improving agents, flavour-improving agents, salts for varying the osmotic pressure,
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 fiited 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 preparations conveniently contain about 1-500 mg, preferably
1-100 mg, of a compound of formula .

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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25 MS: 549.5 (M+H)+ c) (2S,3S,11bS)- and
(2R,3R,11bR)-3-(2,5-Dimethyl-pheny1)-10-methoxy-9-[2-(1Htetrazol-5-y1)

thox 1.3,4,6,7,11b-hexahydro-2H-pyrido[2,1-a] isoquingl n
2 e lf‘“ﬁ’éle (25,35,11bS)- and WAL
(2R 3R,11bR)-13-(2,5-dimethyl-pheny1)-19-methoxy-9- [2-(1H- 30
tetrazol-5-y1)-ethoxy]-1,3,4,6,7,11b-hexahydro-2H-pyrido[2,1-a]isoquinolin
-2-y1}- carbamic acid tert-butyl estermpies:in 3 ml dioxane and 1 ml 4M
HC1/dioxane was stirred 4 days at room temperature, precipitated with
diethyl ether and filtrated to deliver theatitisiepmpound as a white solid (18

mg). WO 2006/058628PCT/EP2005/012436 - 36 - MS: 4491(M+H)

46,7 hyd 1 | -2-y1]-carb
i e
(2Redr8 1dAR el drei Zﬂhéhsmugmhn -2- one

A mixture of palladium acetate (0.41 g}, sodium tert-butoxide (5.4 g) and rac-9-
benzyloxy-10~methoxy—1,3,4,6,7,11b~hekahydro—pyrido[Z,I—a] isoquinolin-2-one {(CAS
68360-33-8; 6.18 g) was dried under high vacuum at 80 °C and flushed with argon three
times. Degassed tetrahydrofurane (65 ml) was added at rt under argon. The reaction

mixture was stirred for 10 minutes at room temperature, cooled and tri-tert-butyl-
phosphine (0.51 g) and 1-bromo-2,5-dimethylbenzene (4.3 g) were added
simultaneously with a syringe. The reaction mixture was stirred at 0 °C for 1 h and for
another 3 h at ambient temperature under argon. The crude reaction mixture was
poured on ice/water, and extracted with CH,Cl. The organic phase was washed with
water and‘brine, dried over magnesium sulfate and concentrated. The residue was
purified by column chromatography (silica gel, AcOEt/heptane, 3/2) to yield (35,11bS)-
and (3R,11bR)-9-benzyloxy-3-(2,5-dimethyl-phenyl}-10-methoxy-1,3,4,6,7,11b-
hexahydro-pyrido[2,1-alisoquinolin-2-one (1.9 g) as a white solid.

MS: 442.4 (M+H)?

~ b) (35,11bS)- and (3R,1 1bR)-5-Benzyloxy-3-(2,5-dimethyl-phenyl)- 10-methoxy-
1,3,4,6,7,11b-hexahydro-pyrido}2,1-ajisoquinolin-2-one oxime

A suspension of (35,11bS)- and (3R,11bR)-9-benzyloxy-3-(2,5-dimethyl-phenyl)-
10-methoxy-1,3,4,6,7,11b-hexahydro-pyrido{2,1-a]isoquinolin-2-one {218 mg),
hydroxylamine hydrochloride {100 mg) and sodium acetate (100 mg) in ethanol (10 ml)
was stirred 4 h at room temperature. The mixture was evaporated and the residue
crystallized from methanol / water to obtain (35,11bS}- and (3R,11bR)-9-benzyloxy-3-
(2,5-dimethyl-phenyl)-10-methoxy-1,3,4,6,7,1 1b-hexahydro-pyrido[2,1-alisoquinolin-
2-one oxime (186 mg) as a white solid.

MS: 457.6 (M+H)™



hydrcory-10-methoxy-1,3,4,6,7,1 Ib-hexahydro-2H-pyrido
[2 1-ajisoquinolin-2-yl] - 10 carbamic acid tert-butyl ester (100 mg) in
1.2- dlbromo ethane (1 ml) and NaOH 1M (2 ml) with a few crystals of
“é? TN s vigorously stirred 36h at 60C. The reaction m g?:(r%l) fo12436
cooled, diluted with AcOEt, washed with water and brine. The aqueous
Iayers were exctracted with AcOEt, the OF&&I’IIC extracts were dried over

%z%gmgﬁ'faa&?a @@@ﬁrﬁsﬂym&%r@- mﬂ%ﬁ% é%'ﬂg‘?ﬁm)t gihor-
(2é3s

&gy)ht éﬁwéﬁil‘gﬁm?%&%mﬁh'te Sd'ﬂ%ﬁqa‘lry) 3-(2,5

-dimethyl-pheny1)- 10- methoxy 3,4,6,7,11b-hexahydro-2H-p

[2,1-a] S EERFRIPRRY P ScHipanARbE ﬂéhpﬁﬁﬁ%ﬂ?%ﬁ‘é@s%mﬁmlwhenﬂ)
(28138l )L, 2 d, (2R [8RetakRy O p2itedhioadifrope)dif2)5one oxime (100 mg),
5 dlmayh&taaqm é%ymﬁthmﬁmfﬁd ﬂd@ﬁ%ﬁmﬂﬁﬁﬁﬁr@mﬁ@&% 3uakd 18h
isQ umoll é/"tuiaé al '93‘:’}10191 te[rt b ’&10%1m %‘I&S ml rered,
U.d‘e WaS ere

&r arc ice cooll ing, Wwere a

teﬁ‘ﬁlﬂ%@?ﬁéﬁé Aylge a%aﬁﬂﬁﬁ@ibs%ﬂ ﬁﬁﬁ&i@fﬁb@t/W%é{.Hﬁwsaﬁf@ fkite
couled{ Boweed onto 1M NaOH/ice and extracted with AcOEt. The 25
organic extracts were washed with water and brine dried over magnesium
sulfistes seveporaiet and chromatographied (silica gel, AcOEttheptane) to
yield 54 mg. MS: 506.5 (M+H)+ c¢) (28,35,11bS)- and

10 (28 818,34 D RS BARADTEBR 31ERY-h B tyinphenizl)-A0nak ihakydyB.4 B felhoxy-
1%%%@%%"5&2&1%)&9%?{ LAte0aunolu R vORaYSRISRICUR. carbamic acid

30(25 1bS)-
(zﬁ%ﬁ“ﬂk?ﬁfr[g (2 Cyano ethoxy) -3-(2,5-dimethyl-pheny1)-
10- metholé/ 1,3,4,6,7,11b-hexahydro-2H-pyrido[2,1-a]isoquinolin-2-y11-ca

rbamic & Scélltbﬁbtﬁfléé@ Bel HiG) wetaipenal d-Gimme Eihenhrdtharsthoxy-
asldeaéér?mfé@me@aéwﬁméﬁbpmﬁbDGMSM@WIﬁm(hEgl)OﬂrEﬂ@ﬁylme&phme
15 bulctolower Ry basis watkrypxane: ahremnHe Wb {siica8el(50 mg) in 4 ml
C'j%ﬁl elxl'\él ?t?r'i'éﬁ‘ %Oﬁfo%g{ycn)i%}:r&gg“yﬁg %Qaec 53%%:{%% &Y ng?cesntrgted and

chromatographed (silica gel, ethyl acetate/heptane, 1/1) to deliver the product (42 mg).
MS: 496.4 (M+H)"

“e) (25,35,11b8)- and (2R,3R,11bR}-5-(2-Amino-ethoxy)-3-(2,5-dimethyl-phenyl}-10-
20 methoxy-1,3,4,6,7,11b-hexahydro-2H-pyrido{2,1-alisoquinolin-2-ylamine

(25,35,11bS)- and (2R,3R,11bR)-{2-{2-amino-3-(2,5-dimethyl-phenyl)-10-

- methoxy-1,3,4,6,7,1 Lb-hexahydro-2H-pyrido[2,1-alisoquinolin-9-yloxy]-ethyl}-
carbamic acid tert-butyl ester {36 mg) in 1 ml TFA was stirred 1 h at 0 °C, then
evaporated and chromatographed (silica gel, CH,Cl,/MeOH/NH,OH, 10/1/0.1) to

25  provide the title compound as a white solid (24 mg).

MS: 396.3 (M+H)"



MS: 406.5 (M-i-H)+ Example 4 5 (2S 3S IIbS)- and
(2R,3R,11bR)-Methanesulfonic acid
-aminQg-3- 2,5-dimethylDhenyl)-10-methoxy-1,3,4,6,7,11b]-,f&§>;ﬂt%( -

“—%}%ﬂféo?ﬁﬁ,i%alisoguinolin-9-y1 ester; hydrochloride a) (2S,3S,11 g@zla%dﬁ

(2R,3R,11bR)-Methanesulfonic acid 35 _

2-tert-butoxycarbonylamin03-(2,5-dimethy?—phenyl)-lO-methoxy-l,3,4,6,7,

11b-hexahydro-2H-pyrido[2,1- 10 a] rseipRain-9-yl ester Toa

solution of (2S,3S,11bS)- and (2R,3R,11bR)-[3-(2,5-dimethyl-phenyl)-9-

hydrosy/110smethopr bR, 4 EOrA. 3 Mo, bexahyaieAd-pyite i %ediddyo_[2.(11-
sogungl 23 carbem A

DAIIG, 3G QL DU
méﬂi&?@é@ﬂ%ﬁyl chloride (0.078 ml). The reaction 15 mixture was stirred 1
h at 0 C, kept 18h at 4 C, diluted with AcOEt, washed with brine. The

5 aquéatidlaybis-werd Wdhddi) it 22 Bimrethid-vbmivinddhyryariel 0-methoxy-

ext/Rels, wale kiiehydvenmagnriila -alifedaimapordlec Aachic acid tert-butyl
chrggpatographied (silica gel, ACOEt/MeQH). The precipitation from
AcOEt/heptane delivered the product as a white solid (217 mg). 20 MS:

531.4 (M-FH). b : -a -Meth ulfonic aci
B S TS I A e
py B 95T isbfifd %hzb@%&é{@ﬂﬁy%éﬂ [Gric %\%Bfmh@'?oﬂﬁﬁ)é-5 g) and di-
10 procetuty-déschibeddnlekophpls o)l (28 88, vab8krech #82%5t room temperature,
(;Ré?%ﬁ%@ﬂ'ﬂﬁ%iﬁ@@gbﬁ@g@ @ﬁi@l&_ gei,t ﬁthlyi acetate { AcOEt)/heptane, 1/1) to
-terf-butoxyc -3+(2,5-dimethyl-
ph%%/lﬂEt%ﬁ%etﬁ%%%@%fﬁ%@ﬁe%}ahydro-2H-pyrido [2,1-a]

is glgg#lg' yA. ster (210 mg) were converted to the title compound, a
(o]l mg). MS: 431.4 (M-rH)+ WO

hi
2 6:4?%5862 PCT/ 0?% 436, - 38 - Exampl Sé‘ S,3S,11bS)- and
(ffé, ,’fiﬁ%%—f@%}%’i %?s%?%@ﬁ%’ﬁﬁﬁ?&’r\ﬂ%‘?& fmgtﬂbﬁfﬁfﬁ;ﬁ%ﬁ%
15 1 chesr 24418 -1p) vabbozi -didethdihbrderdnden-2B)Re8iaels, lisdipoanigolin-2-yl} -
(2R3R:ARRY tHRt{BuBeBAYIOXY-ethoxy)-3-(2,5-dimethy1-pheny1)- 5
10-methoxy-1,3,4,6,7,11b-hexahydro-2H-pyrido[2,lisoquinolin-2-y11-carb
amic acjch tegéiluby 88185,35,1168)- and (2R,3R,11bR)-[3-(2,5-dimethyl-phenyl)-9-
bydroxy-10-methoxy-1,3,4,6,7,11b-hexahydro-2H-pyrido[2,1-alisoquinolin-2-y1} -
carbamic acid tert-butyl ester {113 mg) in 10 ml THF were added 5-(2-chloro-ethyl)-1H-
20  tetrazole (40 mg) and sodium tert-butylate (26 mg). The reaction mixture was refluxed

during 22h, diluted with AcOEt, washed with water and brine. The aqueous layers were
extracted with AcOEt, the organic extracts were dried over magnesium sulfate,
evaporated and chromatographed (silica gel, AcOEt/MeOH). The precipitation from
methanol/AcOEt delivered the product as a brown solid (45 mg).

25  MS: 549.5 (M+H)"

c) {25,35,11bS)- and (2R,3R,11bR}-3-(2,5-Dimethyl-phenyl)-10-methoxy-9-[2-(1H-
tetrazol-5-yl)-ethoxy]-1,3,4,6,7,1 1b-hexahydro-2H-pyrido[2,1-ajisoquinolin-2-ylamine;
hydrochloride

{28,35,11bS)- and (2R,3R,11bR)-{3-(2,5-dimethyi-phenyl)-10-methoxy-9-[2-(1H-
30 tetrazol-5-yi)-ethoxyl-1,3,4,6,7,11b-hexahydro-2H-pyrido{2,1-a)isoquinolin-2-yi}-
carbamic acid tert-butyl ester {45 mg) in 3 ml dioxane and 1 ml 4M HCl/dioxane was
stirred 4 days at room temperature, precipitated with diethyl ether and filtrated to deliver
the title compound as a white solid (18 mg).



In analogy to example Id, (2S,35,11bS)- and (2R,3R,11bR)-
[3-(2,5-dimethylpheny1)-9-hydroxy-10-methoxy-1,3,4,6,7,1
Ib-hexahydro-2H-pyrido [2,1-a] isoquinolin2-yll -carbamic acid tert-bu%l
e%tzgwf i’zr%g) was converted to the title compound 10 yielé)i%/ﬁ Orsngl‘zc‘)4 6
a white solid. MS: 587.6 (M+H) b) (25,35 161_bS)- and (2R,3R,11bR)-2-
[2-Amino-3-(2,5-dirnethyl-phenyl)-lO-met?hoxyl,3,4,6,7,11b-hexahydro-2
H-pysidab2 aalispauinolin-9-yloxy] -ethanol, hydrochloride Hydrogenation
of (25,35,1IbS)- and (2R,3R,11bR)- [9-(2-benzylox-y-ethoxy)-3- 15
(2,5-dimethyl-phenyl)-10-methoxy-1,%4.8 4kl b-hexahydro-2H-pyrido[2,1-
ajisoquinolin-2111-carbamic acid tert-butyl ester (110 mg) in 10 ml MeOH
aneh2 I OLAMLHEUIARENIN PUC A0 SN Bt 10y
chromatograp 0 H VIieEOH/NH4OH, 107170.
sohe e BsR AR s R R AR e e rpeqmenitrile
compound as a white salt (15 mg). 20 MS: 397.4 (M+H)1- Example 6
S(ZQ,)s(g’S_ti%lsl)bsahamd (2R3 ,ile%]-{9—(Z—Bromo-ethoxy)~3~(2,S—dimethy1»~phenyi)-10—
(2Ry8RkHIR) 48, Ainbe3aldSediPhbthyidaianyd)sdGuinetioxy | 4 fit Bbid
-hqgﬁhygppeg@gypyrido 12,1-al isoquinolin-9-yloxyl -acetic acid;
hydrochloride 25 a) (25,35,1IbS)- and (2R,3R,11bR)- -

[2-tert-ButaxycarBanylaminor3:@.Sdimathpheny - 10ymethoxy; gtﬁyfyé

;:_\15 Bfr r%é?g}égé%lh ?gﬁ%g%é, I%gegjl_lg%larlﬁ{%%%go[ ,(J:.ﬂ}(i:sggllnno im%yl]-
lO(ZRz}g’th;mw[@r(éqgtdiﬁnghgﬁogﬁ@g}yilx)1§_mdibromo—ethane (1 ml) and NaOH 1M (2

hydfb'w&'mmwshwmq.\bah WW@@W@@EM“@] The reaction

isoginglinggs Yl 30 sarhanieagidiarthulvd ester ik t0,mexin 4 ﬂezqfeé\ss

0 C, were added tBué)N (28.mg) and methyl bromoacetatﬁ (0.030 m1),

TR AT Vet DEL AP PG g e it vt maghesiay

2008/esse28PEtiEmd Ghsroragerhay (fheptehAdor Mebbrttured 84 mgas a
1sdilutkdewslidACOEt and washed with brine. The aqueous layers were

extracted with AcOEt? the organic extracts were dried over magnesium

sulfasessvaporsted and chromatographied (silica gel, AcOEt/heptane)
providing (2S,3S,11bS)- and (2R,3R,1 IbR)- '

[iﬁg@z@}fg}%%@@@ﬁ}?@%@?ﬁ?@giEWWB—%hoxy} -_E‘a-(z,gdimethybphenyl)—10—

oG BT ot SRR RS oy e

MSEBREI@EPH)+ b) (2S,35,11bS)- and

" (2R,3R,11bR)42-tert-Butoxycarbonylamino-3-(2,5-dimethylpheny1)-10-me

0oxy-1 B0R 650D MRS BB H PGB FR LB bR heincoeghoxy] 16,5

acéiiaatjd-phenyl)-10-methoxy-1,3,4,6,7,11b-hexahydro-2H-pyrido[2,1-alisoquinolin-2-

yl}-carbamic acid tert-butyl ester (100 mg) in 5 ml DMF under argon and ice cooling,
were added NaCN (23 mg) and tetrakis(triphenylphosphine)palladium (10 mg). The
reaction mixture was cooled, poured onto 1M NaOH/ice and extracted with AcOEt. The

25  organic extracts were washed with water and brine dried over magunesium sulfate,

=

evaporated and chromatographied (silica gel, AcOEt/heptane) to yield 54 mg.
MS: 506.5 (M+H)"

¢) (28,35,11b8)- and (2R,3R,11bR)-3-{2-Amino-3-(2,5-dimethyl-phenyl}-10-methoxy-
1,3,4,6,7,11b-hexahydro-2H-pyrido[2,1-a]isoquinolin-9-yloxy] -propionitrile

30 {28,35,11b8}- and (2R,3R,11bR)-{9-(2-Cyano-ethoxy)-3-(2,5-dimethyl-phenyl)}-
10-methoxy-1,3,4,6,7,11b-hexahydro-2H-pyrido{2,1-a]isoquinolin-2-yl]-carbamic acid

tert-butyl ester (80 mg) were prepared with a similar method as described in example 2c



The saponification of (2S,35,11bS)- and (2R,3R,1 IbR)- [2-tert- b
utoxycarbonylamino -3 - ( 2,5- dimethyl-phenyl) - 10-methoxy- 1,3,4,6,7,1
b - hexahﬁydro 2H pyrido[2,1a)isoquinolin-9-yloxyLacetic acid methyl ester

Y83 lithium hydroxide (125 mg) in 5 mi THF / 1 mIRGA{EPAL68336
temperature and an acidic work 15 up yielded the title compound as an oil
(153 mg). MS: 511.3 (M+H)t c) (25,35,11B3)- and

(ﬁ%ﬁ*ﬁol}%%%za‘%%fﬂﬂéﬁ%%ﬂ? wrdimethyl; %1]»%%, eth% gla&“ﬁl,?%lb
-ne uing, (0) eIC acC rocnioriae
; %é@ﬁ%@%&@#geg) J-?éi? }’ﬁby %%%&ﬁﬁsqﬁ@‘@se@shﬁl@spug)

R 3R éYb N
I%g f}@ﬁ b w&arbonylamino-B-(Z,5-dimethyl-phenyl)-10-methoxy1,3,
4 6,7,11b-hexahydro-2H-pyrido[2,1-a]isoquinolin-9-yloxyl-acetic acid (17
mg) and a crystallization (AcOEt/tBud@kt&@rdeftvered the title compound as
a white SO|Id (18 m) MS 411 3 (Mh+H)+ WO
: ln SeYn ot de n1f il &

5- mﬁmmaomaﬂwwmtm-z 1831&1%&}642@(91%51{6’@ Hahistﬁ‘cfﬁ@&%% ol ester;
acelamidg ygrochloride 5 a) (2S,3S,11bS)- and
(2R,3R,11bR)-{3-(2,5-Dimethyl-phenyl)-10-methoxy- -9-

[(1 t Ic 7 11b-hexahydro-2H yrldo[
g’ﬁwﬂt@ S i astd Ok Vi v mine-
(2 rh?‘idp Y8R9S %&13&ﬁ8xyga%ﬁsarémn%@yrldo[2 1-
16(2, %%@ﬂ@lﬁpﬁé’h?ﬂyﬂo -methoxy-1,3,4,6,7,1 Ib-hexahydro-2H-pyrido
[2,1- 10 a] isoquinolin-9-yloxyl-acetic acid (153 mg), Hunig's base (0.17

ml), EDT¢ mlmggnarfdmmmbsr)am& (B3R BR B 3 AseianiHe.
Stlﬁiﬁ&éﬁtﬂiﬁ hlah , ,m@%rﬁ%ﬁ IﬁefﬁE??&mI%t &go\évlﬁo ot Eyl

wit nd brin ous laye
ex#;%t%e Wlt erb e or %’)rtl?c A 566PAHEETERAAded

su %ﬁéﬁsWQﬁﬁﬁ?é@% %ﬁﬂo‘i‘#&ﬂi&&fﬂﬁk@aq@ﬂf@a}@ elioxe® EV/hEhtaNeTlie reaction
15 mixture was stirred 1 hat 0 °C, Ecept 18h at 4 °C, diluted with AcOFt, washed with brine.

The aqueous layers were exctracted with AcOEt, the combined organic extracts were
dried over magnesium sulfate, evaporated and chromatographied (silica gel,
AcOEt/MeOH). The precipitation from AcOEt/heptane delivered the product as a white
solid {217 mg).

20 MS: 5314 (M+H)*

'b) (25,35,11b8)- and (2R,3R,11bR)-Methanesulfonic acid 2-amino-3-(2,5-dimethyl-
phenyl)-10-methoxy-1,3,4,6,7,11b-hexahydro-2H-pyrido|[2,1-a] isoquinolin-9-yl ester;
hydrochloride

According to the procedure described in example 2c, (28,38,11bS)- and
25 (2R,3R,11bR)-{methanesulfonic acid 2—tert~butoxycarbonylamino—3—(2,5~dimethyl-
phenyl)-10-methoxy-1,3,4,6,7,1 1b-hexahydro-2H-pyrido(2,1-alisoquinolin-9-y] ester
{210 mg) were converted to the title compound, a white solid (70 mg).

MS: 431.4 (M+H)*



15 yield (2S,3S,1IbS)- and (2R,3R,1
IbR)-{3-(2,5-dimethyl-phenyl)-10-methoxy-9-

58628 .

“{ 1Hte}razoI-S-yIcarbamoyl)-methoxyl-l,3,4,6,7,1 Ib-hexah)é r%‘&%%ﬁ?%ﬁg%ﬁ

5

10

5fieS [ [ [

,1- guinolin-2-y1l-carbamic acid tert-butyl ester as a ye

mg). MS: 578.3 (M+H)t b) (2S,3S,1IbS) apd (2R,3R,11bR)-2- [2-Amino-3-
(2,5-dimethyl-phenyl)-10-methwcy20 1,3 ,4,6,7,11b -hexahydro-2H-pyrido
[2,1-a] isoquinolin-9-yloxy] -N-(1H-tetrazghte4/1)- acetamide hydrochloride
This compound was prepared in analogy to example 2c starting from

(25:85sL1 153)- a0d (RRBRERNR) H3 AR Rl 1SNV
BT GER L R

50
acid tert-butyl ester ( to_qbtain the title compound as a white solid

(36? ﬁ%&?%&%g@ﬁé@ﬁéz@ﬁ BRCRRD0S /A SRe i pbeny)-
Eﬂgrﬁpﬂ@lmsmflb@)h@m@jydmu2H-pyrido{ 2,1-alisoquinolin-2-yl]-carbamic acid
(218:8Butyllrd2}-2-42-Amino-3-(2,5-dirriethyl-phenyl)-10-methoxy1,34,6211
12-hexa hydrochloride 5 a) (25,3S,1 IbS)- and
(2R,3R111ahawt@@fﬁgﬁ?@wﬁr@m%ﬁe@%qg(?ﬁﬁb}(h@Bgmqé)cé,@:fﬁnethgl-

m -1, - -2H-pyrido[2,1-alispguinalin-2-yll-carha ..
B A A S
(2RISR P@}S[%téFﬁ%@ﬂb%&%?ﬁ&ﬁ;aﬂwaes@seaﬁﬁé@ﬁm%m@we
thprlding 14 Bi7glofls-wbialyiddo-2H -pyrido [2,1-a] isoquinolin-9-yloxyl - 10
acetic acid methyl ester (50 mg) in 1 ml NH3/MeOH was stirred for 20 h at
ronfh E8hpEkdtte evaporated and chromatographied (silica gel,
AcOEt/heptane, 1/1) to yield the product as a yellow oil (35 mg). MS:
510.@4MsFHS) i@ B BSR IR) @b Amino-3-(2,5-dimethyl-phenyl)- 10-methoxy-
(2R33R T LR IRe: -M&Eﬁ%{s&g@%ﬁ@é@%ﬁﬂl@g

- oxy1l5 .
1,3/4,6,7,11b-hexahydro-2H-pyrido[2,I-aJiSoquinoli @ﬁ%@ﬁa‘%{ggﬁﬁfﬂf(}eﬂm{ie

A L AT bl S

15, (XS ey Ay L) LR AmER) - 554 6 ABrhsxahyiv B myyidats1-

20

25

30

[2a]iwlisdeplinolinlbaideyhiaeetdmitid hiytiegehidritengleire 12Grd Maididdfte il of

a gryshatiizationd AGRIAIRtoYeIRER8 ByWhiteselid a8 P aiM$:410.6

(W;Cb/MeOH/ NH4OH, 16/1/0.1) provided a solid, which upon treatment with 4M
HCl/dioxane yielded the title compound as a white salt (15 mg).

MS: 397.4 (M+H)"

Example 6

1.3,4,6.7.11b-hexahydro-2H-pyrido[2,1-a] isoquinolin-9-vloxy]-acetic acid:

hydrochloride

a) (25,35,11b5)- and (2R,3R,11bR)- [Z-tert—Butoxycarb0nyiamino—3-(2,5—dimethy1~
phenyl)-10-methoxy-1,3,4,6,7,11b-hexahydro-2H-pyrido{2,1-a]isoquinolin-9-yloxy]-
acetic acid methyl ester

To a solution of (2§,35,11bS5)- and (2R,3R,11bR)-[3-(2,5-dimethyl-phenyl}-9-
hydroxy-10-methoxy-1,3,4,6,7,11b~hexahydro-2H-pyrido[2,1-a}isoquinelin-2-y1]-
carbamic acid tert-butyl ester (110 mg) in 1 ml THF at 0 °C, were added tBuONa (28
mg) and methyl bromoacetate (0.030 ml). The reaction mixture was stirred for 1h at 0 °C



WL Rl

10

15

20

Example 9 (2S,3S,11bS)- and
(2R,3R,11bR)-2-12-Amino-3-(2,5-dimethyl-pheny11-10- methoxyL34 6,7

fro-21,inolin_9 N-metnide. 25 hydrochlorlde I q 10,46
exam q)sgéigand 8b, the title compounds were obtained as a Whlte o) (\ﬁd 3¢
(40 mg). MS: 424.5 (M+H)t WO 2006/058628PCT/EP2005/012436 - 42
- Example 10 2S 3S- and 2R 3R 11bR -N-1-1,3,4,6,7,1

IbfeXtalnydiaridemysidoiso dilirednghyAlc(Ef 1t teishzd h&aybhnaaﬁiaaagd&us
hmra@W%@@a@&w%ﬁ@meﬂo@m%rm@%)e qtindls t%ﬂfﬂgﬁ
ormic

hiion of L coaonydimidacelc (et aln, THE (a0 mi. e

wé@ rieB%oreag (efn3Eet {éﬁ%ébalt%@éwlf@{%@éd? 5-dimethyl-

Z'ﬁBEbP@MO'ﬁ?mmXﬁmmﬂ)beﬁhXiﬁmmm -peido2ttea)isd§UaoB-9-yloxy) -
43144338 rind i Es(AAR Masdiarpgsiig the mixture 10 within 40 min.

The solution was stirred for 18h. AcOEt was added and the mixture was
wgﬁ;gg%l%lﬁ{ | and brine. The organic layer was dried over MgSO4,
filtered and concentrated. N42-(3-bromo-4-methoxy-pheny1)- ethyl]

sob id (9.42 Q). MS: 257.
&ing E&%Bro%%ﬁ%ﬁ% %@% ﬁju ﬁ%ac%aﬂoﬁfﬁgw %% a sg}u@d}ﬁ
ofPﬂae_ﬂLﬁl(é%Ww&rétﬁéi ﬂahé?ﬁW)é%ﬁWHoWﬁa% &d -@iomgplin-o-yloxy]-
Cr2812¥B50 ml) was added oxalyl chloride (3.25 ml) dropwise, the
reaction mixture was stirred at room temperature for 40 mm and then

cooledThe 24p GriAdattins: tefi(SeT oIS ) Fefd B2 3891gpb Wakzadsed in one

PotiRRyhRS RS ER RS QYRR WRIRNSIONM 8i0xy-1,3,4,6,7,1 Tb-hexahydro-
2H pyrido[2,1a}isoquinolin-9-yloxy]-acetic acid methyl ester (380 mg) with lithium
hydroxide (125 mg) in 5 ml THF / 1 m] water at room temperature and an acidic work
up vielded the title compound as an oil {153 mg).

MS: 511.3 (M+H)*

c) (28,38,11bS)- and (2R,3R,11bR)-[2-Amino-3-(2,5-dimethyl-phenyl)-10-methoxy-
1,3,4,6,7,11b-hexahydro-2H-pyrido[2,1-a}isoquinolin-9-yloxy]-acetic acid
hydrochloride

- A similar procedure described in example 2¢ but using (28,35,11bS)- and
(2R,3R,11bR)-2-tert-butoxycarbonylamino-3-(2,5-dimethyl-phenyl)- 10-methoxy-
1,3,4,6,7,1 1b—hexahydro~2H-pyrido[2,1-a]isoquinolin~9—yloxy] -acetic acid (17 mg) and
a crystallization (AcOEt/tBuOMe) delivered the title compound as a white solid (18 mg).

MS: 411.3 (M+H)"



20 room temperature and was stirred during 18 h. Aqueous 1N HC1 (0.71)
was added to quench the reaction. The mixture was well stirred at room
tem erature for 1 h, and the layers were separated. The organic Ia er was
Wi g’v&’&ﬁ brine, dried over MgSO4, filtered and evapora %%W it sinizdds
residue was slurried in MeOH- concentratig H2S04 (19:1, 248 ml) and the
mixture was heated at reflux for 2h. The mixture was cooled and the 25
volatiles were evaporated under vacgilmp, ygater and AcOEt were added.
The organic layer was washed twice with' IN HCI. The combined aqueous
layggs wergsbagified da it 1 e produckwas exfraglod with CHEGLE .

The organic.1a ayers were washed with brine, driéo OV r Vl .‘ I [ered
‘pg,gcn ‘1:; 10 ~-al ll_an -9 J_n‘,l AN tl'ﬂ.ZOlS 1-

':v.."- aHTetWa Ofratoea
AccnidehpdidehBatigamo-7-methoxy-3,4-dihydro- |soqu|noI|ne (5 29 9).
30 MS: 239.1/241.0 (M+H)+ c)

5 Beht95,83:mbfoxydd 2RdiRyld hitistiq (BifainGthl)-aheind) -1 6-3ne (RoO7-8-¢)1 H-
ra&@a%pegwmmmcﬁ@mmﬂg M%ﬂ@ﬂ&&ﬂﬁ%mﬁ Qdm
ter] butoxi d(ehng 4 1za;l[)he mlxt Fatted at100 Cfor1.4 h under

argon and coofed rlrjﬁllamet gr &nd water were added. The.

t th ther. Th
S’I‘l‘ﬁi AR R @@g;rﬂg-gg et s >
Mé%%ﬁlﬁﬂféré@%ﬁwlwﬁc@ﬁmdlﬁéﬁ&ﬁgl Hispehydreiltd: Belgp s
10 267 i @uihbl)k-8) (3R HbS}icantt (153 mg), Hunig’s base (0.17 ml), EDCI (96 mg) and
(3§1’ﬂ111t3€9rgz§§ @g‘.ﬂﬂ% o519 QE%QMT@M(&AS Eﬂ?xt&y k&ﬁﬁ%@%ﬁfﬂﬂeﬁ temperature,

1,34,6,7.1 Ib-h rido [2,1- A
ool IR g“rraa@&ér&oqu?%%%‘% eI g o A6
4- earrﬁ@rﬁ%aﬁﬁmﬁtezebma e y%ﬁ@@ﬁréﬁdegasv PRGIH MEEIRE Brax (7
- mipwaesined bdayvaiopon dathgetatutegkitdcaliaie (AeOFE) Wasane) to -
15 addgd as%&ﬂmwm washes with wates. &Iﬁetﬁwseérﬁabar@urrﬁ%o -9-[(1H-

re- extra d wit acetate. T ash

o BT R RN, RS 25%3925% B A chab o,

 Cliléoitt srpﬁyr I;ﬁeéagerc i Piend et e or apdevselitb peing).

15Under argon, 209 mg of the mtermedrate obtained above were

didd61v&8. 3 Mitdhe (10m1). After adding 2-bromo-4-methyl-pyridine (127

mg), tris(dibenzylideneacetone)- dipalladium (0) (2.5 mg),

raby22;8is(thfheny 3Re3ph idd®) -1 2bimaphtd (2 %4 dhgythylebsedjlind 0- methoxy-
20 terlt:b@@X‘@%(ﬁ&%ﬁ%@@%%ﬂqsﬂ%@Eﬁ@nﬂihﬁg SR 1-Tner pixdEgol-5-y1)-

was poor elvater and extracted with tert-butylmethylether. The
aqueous ay r was % reextracted with tert-butylmethylether. The
combinggd.organic Ia ers were washed successivel thW er,.Na ‘
it SRR R e S T S T SRS
(sifed &, SRd@e%)nIﬁebw wrfsfwen#éaré)nlerarr@’éoemﬁﬁ Iﬁgsetmeﬂzpzs 5
(Mytddybamoyl)-methoxyi-1,3,4,6,7,1 Ib-hexahydro-2H-pyrido[2,1-a]isoquinolin-2-yl} -

25 carbamic acid tert-butyl ester (32 mg) to obtain the title compound as a white solid (30
mg).

MS: 478.5 (M+H)"



25 e) (3R,1IbS)- and (3S,11bR)-(Z or
E)-9-Benzylamino-10-methoxy-3-(4-methyl-pyridin2-y1)-1,3,4,6,7,11b-hex
ro-pyrid o [2,1-al isoquinolin-2-one wdme  To a susp
“aég(%ﬁ?%%/zgnd (3S,11bR)-9-benzylamino-10-methoxy-3- (4?21%%92%5/91243(
methyl-pyridin-2-y1)-1,3,4,6,7,11b- hexahyﬂro pyrido[2,1-a]isoquinolin-2-o0
ne (0.4338 g) in 20 ml EtOH, sodium acetate anhydrous (0.0916 g) and
hydroxylamine 30 hydrochloride (0.0Z#bngpivere added. The mixture was
stirred 17h at room temperature. Then 13 ml of water and 13 ml of a

sausied Bolution o RakiCIOR)were addeds The %91%{9&%%"’8&8% D

:\r/ﬁ%oﬁ{%tggég h% R nglt%gd sogg%gs]tllt%rég ? % q Vv X%sggg a\;vngge’water "

E)- F-berzyiatt no 10-methoxy-3- WO 2006/058628PCT/EP2005/012436

5i4 %Qﬁﬁﬁﬁh& in 99 {3R3RA o B) 1P Aebearsidios fyrivte]2 4 safiisoahijholiara )-10-
-omeethinyel\iei6, b taiiedaagdage by sabt(0A%8)uMSiA435. Ml acid

f) (28,88l and
(2R,3R,11bR)-N9-Benzy1-10-methoxy-3-(4-methyl-pyridin-2- yl) 5

1 fm @sﬁ%b'@ gﬁ;ﬁg@@ %ﬁ;ﬁg zd?el;g A R OO 2 s HAING ety
‘@I

ik s St RB Ry lisgeinoline5-yloxy)-
10 1 3%@ Mchbmbxleﬂﬁs@r&@mg@yma@:[xizm:h]m@}mmmﬁx&d @eiod Foéom

suspepsinnrefdraneyeickel (65 abiaprem| O ANd SR ALARANA) 16 yield

3 | -10-met -3-
R

1 %@10]8 Imf_@i(gahydro pyrido[2,1-a]4soquinolin-2-one oxime (0.17 g)
and a concentrated ammonium hydroxide solution (0.65 ml) were added.

r S stir om te erature for 22 It The
caél@sgt(%véé%g’ﬁere %%%%?ch@%i t‘}é VbR by irsugthoxy-
5 sof 6&&%%&@&%@@@@@@%&@@9@@Hz@xfzymamfdmoH
o/hyelashligiting two racemates, (2S,3S,11bS)- and 15 (2R,3R,1
IbR)-N9-benzy1-10-methoxy-3-(4-methyl-pyridin-2-y1)-1,3,4,6,7,11bhexah

ydro- 2H=qnwﬁﬁgaﬂe@hsmammﬁaca&tﬂia@ﬂmﬁ%@m@)sm (883Rd-1RS)-
ar@ﬁ%ﬁi %ﬁﬂi |QS[)ZM%,B%”§AZ{%-5191FE(&§? gﬁ c};‘% ﬁﬁqmetha)éy 1,3,4,6,7,11b-

4-me in-2
o %&a%.%’?m%irﬁiﬁgw@ e eSpearany i hgdrashloride were
20 tr AR as Tt ioafdd Rt iR O fioxanbite pialide the. salt

as a yellow 20solid (0.15 g). MS: 429.6 (M-N1-1) g) (2S,3S, 11bS) and
(2R SR TR
[9-Benzylamino-10-methoxy-3-(4-methyl-pyridin2-y1)-1,3,4,6,7,1
Ib-hexahydro-2H-pyrido [2,1-a]isoquibabkifp-911-carbamic acid tertbutyl
ester 25To a solution of (2S,3S,11b5)- and
(ZRSHnlm)dﬂa-WWlm'meFMiﬁo@=(lS—dimethyl—phenvi)—IO—methO}gr_-

1,3.4.6,7,11b-hexahydro-2H-pyrido[2.1-alisoquinolin-9-vloxy!-N-methyl-acetamide:
25  hydrochloride

In analogy to example 8a and 8b, the title compounds were obtained as a white solid {40
mg).

MS: 4245 (M-+H)*



methyl-pyridin-2-y1)-1,3,4,6,7,11b-hexahydro-2H-pyrido [2,1-a]
isoquinolin-2,9-diamine (250 mg) in 2.5 ml CH2C12, Boc20 (128 mg) was
dded. The reaction mixture was stirred for 2 h at room te

w§/5068405§§§; and chromatographied (SPE Isolute Flash NH%%%@SMM%
/heptane, 2/1) to yield the product as a white solid (210 mg). 30 MS: 529.3
(M+H)+ - 45 - h) (25,35,11bS)- and (2R,3R,11bR)-
[9-Amino-10-methoxy-3-(4-methyl-Faidipi®1§1)1,3,4,6,7,1
Ib-hexahydro-2H-pyrido [2,1 -a] isoquinolin-2-yl] -carbamic acid tert-butyl
eqtey A suspeasionRBEHIBRLADS)AaiBA B BRHoMYR)-(4-methyl-pyridin-2-yl).
[Qibfjil .__._’-.o Y b R [2.1-alisoquinolin-9-v1]-2-(1H-tetrazol-5- 1)
(4-metnyl-pyridin-2-y1)-1,3,4,6, 7, 11b-héxanydro-2ZH-pyrido[Z; I-afiIsoquinoli
n-ZESREHAS FHHEEEIEHRY-butyl ester (0.1962 g) and palladium on activated
charcoal (10% Pd, 0.325 g) in 6 m| MeOH and 4 ml CH2C12 was stirred

5 urfd-RydPoRremiot oG BRrIEHpEAIR PR dRixture was filtered
over dicalite, under argon, the filtrate was evaporated and
chromategregitiéen @llich gerbpredrimrarie 412/ sowding 1106 ml), formic acid
(28,39l 1S)HaAM ml) was added dropwise. The reaction mixture was stirred for 30

| (Zﬁiﬁ%}%}éﬁiﬁmm%‘%Qf&?@&@@?yé'%‘tfff:@—%%@ﬁr—igﬁl%ﬂ)gheﬁyl)~eth(}riamine

1,3,4,6,7,11b-hexahydro-2H- Q ] uinolin-2-yli-carbamic aci
te?ﬁlﬁf;‘; ééfé?'(gég‘ﬁhéj{t ‘f\fg%&i )@? i Qg*fé%f?fféfgg % g%gge mixture

10 (2R 19 pR)-NhzolHivDvRe FherdRy - Siusvethya pddns aoditheixture was
L%&ﬁslﬁ’.c? it e ket b 2idepYe o dicahysoguinttivd 8wl 2MsS0,, filtered and
u'f!)’ﬂ%ﬁﬁ?ﬂk@'@@'?} %MG‘-@QMML%B%E) -e &1—%@%%@4 was obtained asa
(2S,3S,1 tﬁ% an(;r 2R,3R,11bR)-(9-amino-10-méthoxy-3-(4- ,

, mé‘f‘i‘&?—fﬁé} iR2-§'1)1,3,4,6,7,11b-hexahydro-2H-pyrido[2, 1-alisoquinolin-2
-yllcarbamic acid tert-butyl ester (17 mg), 1H-tetrazole-5-acetic acid (6

m&f%ﬁé@dﬁ@tﬁ)@g e (0.013 ml) in dichloromethane (1m1) at O C,
bis(2-oxo-3- oxazolidinyl)phosphinic chloride (12 mg) was added. After 36

15 h &0 FoBrTenTpBIEhery the S8Nert et ériPSrated. HPLC (P2-8
(Lichroprep, 40-634m, Merck), H20/MeCN) provided upon evaporation a
white sdlica sohisieasifiel 236 rtpras-aisdeieaimgimtidididprerandde (9.00 g) in
tregtedWiBs@MI PhakiCiikdioxalyb diviig {Biratiohopteinpdiatesetidhixture was
reagtan MpsE s AraRatted AL AINGH Y HRL GUCEMRI T @perature,
C?@O@nﬁémm, {\rllEOtBéMggl%z: éi.,lgog‘lhlllsatlon a g“tnre atment of OQV? to
resitiue With 2 EHIRRS Brovided (58S F B &Y 4R ¥
20 (2RO8R EntiRY2Nre and was stirred during 13 h. Aqueous IN HC] (0.7 ) was added to
[2-gupith-the 1nethox R tixneth wapyrtlisiR el 1084 Gfierature for 1 b, and the
Iohexabydros2b:awddere &g@hi@@%&%ﬁ%&ﬁﬂﬁ with brine, dried over MgSOy,
2l et g Ve BT,
248 ml) and the mixture was heated at refiux for 2h. The mixture was cooled and the
25 volatiles were evaporated under vacuum. Water and AcOEt were added. The organic
layer was washed twice with 1N HCL The combined aqueous layers were basified to pH
11. The product was extracted with CH,Cl,. The organic layers were washed with brine,
dried over MgSQy, filtered and evaporated. The oil obtained was chromatographed
{silica gel, AcOE#) to provide 6-bromo-7-methoxy-3,4-dihydro-isoquineline (5.29 g).

30 MS:239.1/241.0 (M+H)"
c) Benzy!-(7-methoxy-3,4-dihydro-isoquinolin-6-yl)-amine

To a solution of 6-bromo-7-methoxy-3,4-dihydro-isoquinoline (4.44 g) in 106 mi
toluene were added benzylamine (2.4 ml), tris(dibenzylideneacetone)dipalladium (0)



- 46 - Example 11 (25 35,11bS)- and
(2R.3R,11bR)-10-Methoxv-9-methylamino-3-(4-methvl-pyridin-2- ly -1 3

4 ' 0-2Ene-2 9-diamine hydrochloride (25,35,11bS)-
%9%‘%%6%% )-[10-Methoxy-9-methylamino-3-(4-methyl- 5 %C%&gzoﬂsfo;zmﬁ

pyridin-2-y1)-1,3,4,6,7,11b-hexahydro-2H-pyrido [2,1-a] isoquinolin-2-ylI
-carbamic acid tert-butyl ester (17 mg) obtained as a by-product in

eXarople )l Gicvigrebistdiied:adphoehinte g{the’wmpﬂqfﬁewmgm@ Wbdium tert-

e | [ :
SApAR éMf&% d%g rﬁiﬂg@@%@ g%aglgggel ESLNCA VTN cooled.
(2R 5F ,‘i‘i’g}gz'}t- A Mzg- BB RS- MRS es Yyag extracted with tert-
1, 3utvgrethysthescdhinenismc lavarsetie adeshsdiroetsoiigly withay{BR WaHE)D; and

5 anea (&5 dridaR)~3-Bighoy) diyerk8-mé tvaxyniritedittith pyR Ry d)-(193 g).
1,3,4,6,7,1 Ib-hexahydro-pyrido [2,1-a] isoquinolin-2-one The compoung
wasssysttregized from rac-9-benzyloxy-10-methoxy-1,3,4,6,7,1 Ib-
hexahydro-pyrido [2,1-a] isoquinolin-2-one (CAS 68360-33-8; 30 g) and

2-@1@@9@%8}1@&5&/@!&@@&}8@%@8@9&@@mrlgeg,qwé%d@sﬁ{m_. ST
((e?i(lgg%{i } l?ltéj;%r!%%v%%@g?fr%%?ﬂﬂ~ %is?o%?ﬁx?ﬁim :429.6 (M+H)t b

(35,11bR)-9-Benzyloxy-10-methoxy-3-(4:methyl-pyridin-2-y1)- 1,3,4,6,7,1
oo 2 r%th‘&r‘i’dé ?’{Yﬂ‘eg”i“é%%%lf) ng’é‘?ﬁ’é‘{&ﬂﬁ?@mn@ﬁ:ﬁ@sj!ﬂm4ﬂ mg)
10 (354 fb(%)ﬂ%%ﬁi%%ﬂxbmﬁqém@/mmé‘wwmhial;iiﬁ)wm’&zﬁ,e,W,lnl) was
Ibmmdmanydﬁzé&ﬁp@p?gmmhﬂhaﬁgjgmm@@ﬂmg%ﬁﬁ@re '
235ame srpditiensideserbad inexamnle b providing, the fitle.compeund . ..
aﬁa%’é’é’shwlf\ggrg’ %lellgh gt?cggss%lgy éff}cﬂ 'Qlagi\eq‘j- rzec_i ‘olxzef MgSOy, filtered and concentrated.

Chromatography (silica gel, AcOEt) vielded an orange solid (428mg).

15 Under argon, 209 mg of the intermediate obtained above were dissolved in toluene
(10ml). After adding 2-bromo-4-methyl-pyridine (127 mg), tris(dibenzylideneacetone)-
dipalladium (0) (2.5 mg), rac-2,2’-bis(diphenylphosphino}-1,1’-binaphtyl (4.4 mg) and
sodium tert-butoxide (84 mg) the mixture was heated 4 h at 83 °C. The mixture was
poored on ice/water and extracted with tert-butylmethylether. The aqueous layer was

20 reextracted with tert-butylmethylether. The combined organic layers were washed
successively with water, NalHCOj and water, dried over MgSQ,, filtered and

. concentrated. Chromatography (silica gel, AcOEt /MeOH, 19/1) yielded an orange oil
(16 mg). '

MS: 428.5 (M+H)"

25 ¢) (3R,11bS)- and (35,11bR}~(Z or E}-9-Benzylamino-10-methoxy-3-(4-methyl-pyridin-
2-y1)-1,3,4,6,7,11b-hexahydro-pyridoi2,1-alisoquinolin-2-one oxime

To a suspension of (3R,11bS)- and (3S,11bR)-9-benzylamino-10-methoxy-3-(4-
methyl-pyridin-2-y1)-1,3,4,6,7,11b-hexahydro-pyrido[2,1-a]isoquinolin-2-one (0.4338
g) in 20 ml EtOH, sodium acetate anhydrous (0.0916 g) and hydroxylamine
30 hydrochloride (0.0776 g) were added. The mixture was stirred 17h at room temperature.
Then 13 mi of water and 13 ml of a saturated solution of NaHCO, were added. The
solvent was partially evaporated. The precipitated solid was filtered off and washed with
water and heptane. (3R,11b5)- and (35,11bR)~(Z or E}-9-benzylamino-10-methoxy-3-



(3R,11bS)- and
(3S,11bR)-9-Benzyloxy-10-methoxy-3-(4-methyl-pyridin-2-y1)-

1.3.4 11b -hexahydro-pyrido[2,1-a]isoquinolin-2-one md
Wvgezr%w[rdea €d under the conditions described as in example %’gﬁv%)}leﬁéﬁ

title compound as a foam (1.08 g). 5 MS;;430.4 (M+H)+ d) (2S,3S,11bS)-
and (2R,3R,11bR)- [9-Benzyloxy-10-methoxy-3-(4-methyl-pyridin-2- y1)-
1 @%tﬁﬁ—ﬂ?ﬁﬂﬁ%@%@@ﬁ@]ﬂ RY[&QG{Q&EYCE])@W MlinRscfhnCsiRaNEe oxime

(Zqig-ég %L%%%l t;ggnz?f %@%&)8% oxy 3-(4-methyl-pyridin-2- 10

%21512’ ? K/ll -hexahydro-2H-pyrido [2,1-a]isoquinolin-2-ylamine (1.08
g) was convert to the title compound a whlte solid (520 mg), using the

T SRR et %xy Rt BT L)
51 BM@#&&M@&W@H@W&[@ 1%@]%@1@?@0%9 ﬂlwlneémamlé%r@@ and
tef2hsiyl B5IRr A SUEPe st PNRSA 5 1hS)ethnd -3 -(4-methyl-pyridin-2-y1)-

(28331% %’%qg)h@aﬂ?@ﬁy Y5 %9&8@“?02% &%Ohn 2,9-diamine

methyl pyrldln -2-71)-1,3,4,6,7,11b exahydro -2H- pyr|d0[2 1-a]isoquinolin-

2-yll- %@&E}Jg i B?ﬁi&‘é@’#ﬁﬁé?éd%ﬂ%)@% %’9% E?éi%dé%@goé‘n%‘ﬁm%%%

charcoal 10% eOH and 15 ml Ac was

stirtRd trder Mo &ﬁ%f%ﬁ?%vmmqé&aaﬁm Sk Riirervidia-2-vl)-
10 filtleieidﬁdvéktdlwh@@mdeﬁak@kirﬁaﬂdmmwamem evapolatstgprodiding

(2835 bS] e (ka3 Bﬂﬂda&k[&h%&pew@%m BB I he mixture was
m
.sc%é%.éno S #ﬂ%é%;%%%@a@f diggie and
&t%exam% Therelay kaﬁgytaﬁsd(w shopigiegraphed (silica g,
[zaﬁmowmmmofg PULIREE phigdgiidi Ry P R4 (85738, 1 1bS)- and
15 Ib-(hgmhyﬂfmah@m&m{ﬂ)h@}iﬁoqumpium%ww}nﬁﬁez@mld 4,6,7,11b-
h)ﬁjr}?% c? dfl‘f-iﬁ%t?(?(}%é"?%%s% 91 %Bﬁ%léig&?ne 30 mg) and {2S,3R, 11RS} and

OXY-

e YA bt

ammmw%mwmmbmmmm&muﬁ@ deSerifspectively. The 2,3

examnplefat0.a¢ vk Starding Fam {Rbreo/Hlb@ican@rovide the salt as a yellow
- (25{%&,&}?@_-[9-hydroxy-10-methoxy-3-(4-methy|-

MS: 429.6 (M+H)"

g) (28,38,1 1bS;)- and (2R,3R,11bR)-({ 9-Benzy1amino-1Gwinethoxyn3~(4-methy1»pyridin—
2-y1}-1,3,4,6,7,11b-hexahydro-2H-pyrido[2,1-a]isoquinolin-2-yl}-carbamic acid tert-
butyl ester

25 To a solution of (25,35,11b85)- and (2R,3R,11bR)-N9-benzyl-10-methoxy-3-(4-
methyl-pyridin-2-y1)-1,3,4,6,7,1 1b-hexahydro-2H-pyrido[2,1-a]isoquinclin-2,9-diamine
(250 mg) in 2.5 ml CH,Cls, Boc; O (128 mg) was added. The reaction mixture was stirred
for 2 h at room temperature, evaporated and chromatographied (SPE Isolute Flash N,
AcQEt /heptane, 2/1) to yield the product as a white solid (210 mg),

30 MS:529.3 (M+H)*



WO 2006/058628PCT/EP2005/012436 - 48 - pyridin-2-y1)-1,3,4,6,7,1
Ib-hexahydro-2H-pyrido [2,1-a] isoquinolin-2-yl] -carbamic acid tert-butyl
ester. Thegroduct obtained was a white solid (38 mg). MS gg\lgpzo%gfmzzm

MR B ple 13 5 (25,38 | 1bS)- and

5

10

15

20

30

(2R,3R,11bR)-2-12-Amino-10-methoxy-: 3 é4 methyl-pyridin-2-y1)-
1,12,61111-9- 2H-tetrazol-5- - acetamide hydrochloride a)

gﬁ 35815@13)7891%(1 (2R,3R,11bR)-[9-Amino- }aO methi2 xy-3-( 24|:|r;1e£chy1~;iyé1d1n -2-
| razo
baﬁzl A;)l'%rr?el:ft o%] %ﬁ%‘%‘%ﬁ&%ﬂi ahyé é%ﬁ%yrizdé [2C f o adid ?Emtyl

a]%"&ﬁumolln 2-yll-carbamic acid tert-butyl ester  The procedure
described in example 7a, but using (2S,3S,1IbS)- and (2R,3R,11bR)-
[2-tert-HusBsBRasieR AL IRt d-dSimet 653 R o9t hspatiamgng 130- methoxy-3-

1 &%ﬁﬂlby’mnyﬂbewk*l @yuikib{ﬁ;ﬁahjth@qmwmwaxy]1saqam1&mﬂ—yi]
(1@96&%‘3&&\&%{991{ ééﬂt*@%);éé 2R ﬁa&&%ﬁ&rﬂ&ﬁ%@é@&%ﬁod(lo% Pd,

e e S O e NE et PR

teFt—‘rsat-m%feifh% ra%?éw%ﬂae{g#q‘f@)dl teseg@r(mgqqﬁhe firate was
(283571 1ddS)ydnid (@R G pABRyiBea gel, AcOEt /MeOH, 4/1) providing
p%?%@?l%@)“ﬁ%ﬁ]@hyﬁiﬂmﬂwla%ﬂﬁ@@Ogréye@lﬁo ~r31'» 4-meth y*éllc_i'u%e%[- yi)-
3, X i -9- -
: S/41? ;é{ Eacge a% %re %}%%%% ci%g 3 &il eméo' ’é’oun 'La tﬁg'gﬁ 1

aceHHd ﬁ@%ﬁihe procedure described in example 7b to yield a yellow solid
(29 mg). MS: 465.4 (M+H)t Example 14 25 (2S,3S,1IbS)- and
(2M33R3fléf@ylﬂélﬁanesulfonlc acid Ib-hexahydro-2H-pvrido 12,1-a]1 ester
a) (35,11bS)- and

(3R [EEER)L U Be anyl 638,301 itdthdsaf 234shieny 104784673 Ubiesthlyplycidiy-2-y1) -
ridos3[4,4.-a1 1@%@@9@2@1@&&&2@@@1&%&@%&%%&‘@32@@5@&%&65%

acetamide hydrochloride

To a solution of (28,38,11bS)- and (2R,3R,1le)—{9—amino—10-methoxy—3—(4—
methyl-pyridin-2-y1}1,3,4,6,7,11b-hexahydro-2H-pyrido{2,1-a]isoquinolin-2-yl]-
carbamic acid tert-butyl ester (17 mg), 1H-tetrazole-5-acetic acid (6 mg) and
triethylamine (0.013 ml) in dichloromethane (1ml) at 0 °C, bis(2-ox0-3-
oxazolidinyl)phosphinic chloride (12 mg) was added. After 36 h at room temperature the
solvent was evaporated. HPLC (RP-8 (Lichroprep, 40- 63um, Merck), HaO/MeCN)
provided upen evaporation a white solid.

This residue (31 mg) was dissoived in 3 ml dioxane and treated with 4M
HCl/dioxane during 18h at room temperature. The reaction mixture was evaporated and
purified by HPLC {Combi HT SB C18, 50mrm, 5mm, H,O/NEt:/MeCN). Lyophilisation
and treatment of the residue with 4M HCl/dioxane provided (25,35,11bS)- and
(2R,3R,11bR)-N-[2-amino-10-methoxy-3-(4-methyl-pyridin-2-y1)-1,3,4,6,7,11b-
hexahydro-2H-pyrido[2,1-a]isoquinolin-9-yl]-2-(2H-tetrazol-5-yl)-acetamide
hydrochloride as a white solid (4 mg).

MS: 4492 (M+H)"



- 49 - 8; 7.48 g) in 100 ml ethanol and 0.75 ml NaOH 1M was heated at
reflmc during 2 h. Under cooling, the product precipitated as a yellow solid
MS 414.2 (M+H)t b) (3S,11bS)- and

‘{QF?{GR 2§ Benzyloxy-10-methoxy-3-pheny1-1,3,4,6,7, 11 H§ T/EP2005/012436
hexahydro pyridoisoquinolin-2-one oxime, .  (3S,1 IbS)- and (3R,1
IbR)-9-Benzyloxy-10-methoxy-3-pheny1- .4L 3,4,6,7,1
Ibhexahydro-pyrido[2,1-a] ISOCIUIFIO“EigﬁQﬂg {$58 mq) were treated as
described in example Ib to provide the title compound as a white solid

(3?52% 39)1 S é%%ﬁz%*ﬁ%h)l%ci/féﬁo%%ﬁ?%}%ﬂ%&%&% %m1~uvnd1n 2

ﬁ%&) Benzg 0 Ci(f 10- mﬁtHOXé -3- p § ,4 b,/,; IDnexanyuru
24+ S el I

IbR)-9-benz Iwc -10-methoxy-3- phen |- I 3,4, 6 7 1 Ibhexahydro 2H pyrldo
[2,1-a] k ééci*g S22 hiAhaRa B R it Mgt oxy-9-methylamino-3-(4-methyl-

5 (3RAdbR)-8)BehhAdxiH-Oraxrthbry 2B piveidy 2113 4s6qhit bbin-25/1] -carbamic acid
hexaleio-Rmider . rabiseruinoling2sane exma{300: rnﬁ)%é?é%eated according

hydregenated under the same condl;lons as.de cn&I d in example Ic. Two
t
dlastergj %%ngres were separated %y c ?%‘Fhaa Ggraphy’ (st mgl% asawlute solid

ﬁ)Z/MeOH/N144OH 9/1/0.05), (2S,3S,11bS)- and
(2R 3R,11bR)-9-benzyloicy-10-methoxy-3-pheny1-1,3,4,6,7,11b-hexahydr
o- }Zﬁpﬁ%fﬁdﬂé}\soqumohn 2-ylamine (171 mg, 50%, R1= 0.25) and
(2R,3S,1IbS)- and 20 (2S,3R,1
10 |bR)-9-benzyloxy-10-methory-3-pheBydm@e4 5,7, 11b-hexahydro-2Hpyrido[
2,1- a]|soqumoI|n -2- ylamlne (27 mg 8% 111 =0.5). MS: 415.5 (M+H)+ d)

[2%1-§!|%§¥u1§glm -2-y1)-carbamic acid tert- S,3S1
(2 -9-Benzyloxy-10-methoxy-3- phenyl 1,3,4,6,7,11b-
[ ] um lin-2- (20 ere
i SR e T R R ﬁﬁigm@m
15 2a1 185,38 Jinbysadygro-pyrido(2,1- a}isoqumolm 2 -one
(2R,3R,11bR)-(9-Benzyloxy-10-methoxy-3-phenyl-1,3,4,6,7,11b-hexahydr

o- 2prTmm@memﬁm§mmmwmmw 6,7,11b-
ohitatakeas-pyyidiite, 30 Baligh(Z48: mn MEBAS K3 f (M) 30 Wehd 2-bromo-4-

Z%MMQIJ%%%QE/&%%%dm described in example 1a to vield & yellow solid

(9.9 g).

20 MS: 429.6 (M+H)"

b) (3R,11bS}- and (35,11bR}-9-Benzyloxy-10-methoxy-3-(4-methyl-pyridin-2-v1)-
1,3,4,6,7,11b-hexahydro-pyrido[2,1-alisoquinolin-2-one oxime

(3R,11b8}- and (3S,11bR)-9-benzyloxy-10-methoxy-3-(4-methyl-pyridin-2-y1)-
1,3,4,6,7,11b-hexahydro-pyrido[2,1-a}isoquinolin-2-one (8.2 g) was treated under the
25 same conditions described in example 1b providing the title compound as a white solid
(8.59 g). '

MS: 444.0 (M+H)*

c) (25,35,11b8)- and (2R,3R,1 ibR)—9—Benzyloxy~lO-methoxy~3-{4~methyl—pyridin-2-yl)—
1,3,4,6,7,1 1b~hexahydro-21—1-pyrid0[2,1—a]isoqumoﬁn—z-ylamine



-50 - e) (25,35,1 IbS)- and
(2R,3R,11bR)-(9-Hydroxy-10-methoxy-3-phenyl-1,3,4,6,7,11bhexahydro-
211-5) rido[2,1-a)isoquinolin-2-ye-carbamic acid tert-butyl ester Startin
Nt é“é? ,11bS)- and (2R,3R,11bR)-(9-benzyloxy-10-meliigid3urs/012436
phenyl-1,3,4,6,7,11b-hexahydro-2H-pyrqu [2,1-a]isoquinolin-2-y1)-carbami
c acid tert- 5 butyl ester (2.6 g) and using the same procedure as for
compoung Aesthe fitlessampouns was ablaingl s & yelow, selidl (1-53.9)-v1)-
M3, 4208 (MDD 2R 3505 ) AN R AR A0 st

2-Wdep ke paaiBiony Aarberihie frempis el ivertize ditte toppryadar foam
0-BHMpyrido[2,1-alisoquinolin-9-y1 ester 10To a solution of (25,35,1 IbS)-
and (2R,3R,11bR)-(9-hydroxy-10-methoxy-3-
5 pheeydsd. 886 )11b-hexahydro-2H-pyrido[2,1-a]isoquinolin-2-y1)-carba
mic add tertbutyl ester (130 mg) in 5 ml TI-IF under ice cooling were

swp@@sﬁlmw&ﬂimm$1mﬂwewm@ﬂ?m@é@%§ﬁm?gﬁ4mn-z-
C I . | ARl e S Sur IeTiuxX; |
G e R e 1 SR P e o

wéiEextracted with CH2C12, the organic extracts were dried over

magnesium sulfate, evaporated and precipitated from tBuOMe whereby

the prothictwWds He e e aRd bt Sl prael e thesy Soat agihwlgyyridin-2-
10 9)28,33,5Y0S)-bnd {AR BRI R Mathfisepiliolic 2gldmine (1.08 g) was

2-ghRiner DMty z3m@Bund, a white solid ESZO mg), using the procedure described
pf}f)nglx-l,S 426d7,11b-hexahydro-2H-pyr|do 2,1-aJisoquinolin-9-y1 ester
(2 ,é 1§)_ and (2R,3R,11bR)-Methanesquonic acid

2-tert-butoxycarbanyl-

a bﬁ%—%ﬁﬁ y-3-pheny1-1,3,4,6,7,11b-hexahydro-2H-pyrido[2,1-a]iso

quinolin-9-y1 ester (140 mgg in %NE?JI 4M HC1/dioxane was stirred 2 days at -

roBh A PR AR R AR ks BB A L EhRSt nirresiio R i )
15 1M, NAOH! Ithkcagysvas ByorsdyEsé-2bsextiacted Wwjth- @HR@1 2z didgert-butyl

orgagic extracts were dried over magnesium sulfate, evaporated and

precipitation from tBuOMe delivered the product as a yellow solid (76 mg).

MS: 403 Mt I WO £996188562R8R ST SRR ZORY/BLB43M0xy-10-methoxy-3-(4-
methyl-pyridin-2-y1)-1,3,4,6,7,11b-hexahydro-2H-pyrido{2,1-a]isoquinolin-2-y}-
carbamic acid tert-butyl ester (440 mg) and palladium on activated charcoal (10% Pd,

26 0.060 g) in 15 ml MeOH and 15 ml AcOEt, was stirred under hydrogen for 3 h at room.
ternperature. The mixture was filtered over dicalite under argon and the filirate was
evaporated providing (25,35,11b5)- and (2R,3R,11bR)-[9-hydroxy-10-methoxy-3-(4-
methyi-pyridin-2-y1}-1,3,4,6,7,1 1b-hexahydro-2H-pyrido{2,1-a}iscquinolin-2-y1] -
carbamic acid tert-butyl ester as a white solid (327 mg).

25 MS: 440.4 (M+H)"

f) (28,35,11bS)- and (2R,3R,11bR)-[2-Amino-10-methoxy-3-(4-methyl-pyridin-2-yl}-
1,3,4,6,7,11b-hexahydro-2H-pyrido[2,1-a}isoquinolin-9-yloxy]-acetic acid
hydrochloride

(25,35,11bS)- and (2R,3R,11bR}-[2-Amino-10-methoxy-3-(4-methyl-pyridin-2-
30 v1)-1,3,4,6,7,11b-hexahydro-2H-pyrido{2,1-a]isoquinolin-9-yloxy] -acetic acid
hydrochloride were prepared with the procedure described in example 6a to 6c, but
starting from (28,35,11bS)- and {2R,3R,11bR)-[9-hydroxy-10-methoxy-3-{4-methyl-



- 51 - Example 15 (2S,3S,11bS)- and
(2R,3R,11bR)-2-(2-Amino-10-methoxy-3-pheny1-1,3,4,6,7,11bhexahiso
itanol a s)£25 35,11bS)- and (2R,3R,IIbR)-

eﬁzyloxy -ethoxy)-10-methoxy-3- phenyl5
1 3 4,6,7,11b-hexahydro-2H-pyrido[2,1- oqumolln -2-yll- carbamlc acid
tert-butyl ester A suspension of (2S, 3 11bS) and

(Z@T%lews-)i &mdlgmﬁaﬁﬁﬁmlﬁ%mdo [2,1-alisoq umlolm -2~ I) cargamig acid
Pede %ﬁép Sy %ﬁq[i%e]s ispguinglin-2-y1)-carbami
c acéJujt?tbut% este r(100 mgQ), %&gvﬁ 2-bromoet ﬁét}ﬁg '(0.044 ml) and
i0 (39 mg) in 4 ml THE was reflinced during 20 h.
Tﬁgﬁiﬁgﬁre wasHﬁ)[Il%tgd with CH2C12 and NaHCO3. The aqueous layers
were extracted with CH2C12, the organic.e acts were dried over
magnesium sulfate, evaporated anggﬁ‘?@@ﬁ ion from tBuOMe delivered

the product as a yellow solid (57 m%) MS: 559.7 (MH% 15 b)
5 (z(é_%g%%%gég RIRITbR)-2-[2-Amino-10- methoxv~ -{4-methvl-pyridin-2-y1)-

PCT/EP2005/012436

1 &é{&ﬂd&.hbdla@iﬁ_@LO 2H pyr|d0[2 1- a]lsoqumolln 2 ylamlne

(25,35,11bS)- and (2R,3R,11bR)-
[%@2@%@&'@3&\1 ;ﬁm@@kﬁqm h@‘ﬂ@ﬂﬁ%ﬁoﬂ t4- meth%/l p}jridm -2-y1)-9-{ %I—Iu
ca c aci

ter?tgizi5 {%ar 381?1%1 was%%té%’%glgglr%%ﬁg er%“r%?:} g%%’ cribed

10 maél;iaﬁ‘fb‘?@ g Prorthigiset ﬁ%&f& &R yellow solid (19 mg). MS:
459.6 (M+H)+ c) (2S,3S,1IbS)- and
(2R, 3R&1mﬁ)cgdezemﬁﬁ@f£bwmwly Bupntmying (3536,711S)- and
IbtErsaRydb® 2k -pattidai@itcatd dgimnoin O yiaxytethanal AuspPitiaRof y1)-
Q?%éﬁﬁ@hé&ﬂ%&% 3R. %}H&Q r2l9- ﬁs%ﬁﬁ%%yﬁ%% Y):dQ5%%d (160 mg),

SRR i B0 e e S e

15 w ﬁéeﬁ@%a}wé ﬂﬁ@hﬂ@?@@@%@fﬁ’éﬂaﬁ@ﬁiﬁr@@pﬁ@f@@@ﬁ@@ﬁo fPHe
resiciinminikieiyas fiieac (deatid)eMVaparatedknd ehikopatagraphed
(silica gel, AcOEt/MeOH/NH40H, 95/4/1) to yield a yellow solid (107 mg).
3036869 LM H)t WO 2006/058628PCT/EP2005/012436 - 52 -
Example 16-

b) (28,35,11bS)- and (2R,3R,11bR)-2-[2-Amino-10-methoxy-3-(4-methyl-pyridin-2-y1)-
1,3,4,6,7,11b-hexahydro-2H-pyride|2,1-a}isoquinolin-9-yloxy]-N-(2H-tetrazol-5-yl)-
20 acetamide hydrochloride

The title compound was prepared according to the procedure described in example
7b to yield a yellow solid (29 mg).

MS: 465.4 (M+H)"
Example 14

25 (25,35,11bS}- and {2R.3R 11bR)-Methanesulfonic acid 2-amino-1{-methoxv-3-phenvl-
1,3,4.6,7,11b-hexahydro-2H-pyrido!2.1-alisoquinolin-9-vl ester

a) (35,11b8)- and (3R,11bR}-9-Benzyloxy-10-methoxy-3-phenyl-1,3,4,6,7,11b-
hexahydro-pyrido|2,1-a}isoquinolin-2-one ~

. A suspension of 6-benzyloxy-7-methoxy-3,4-dihydro-isoquincline {CAS 68360~
30 22-5,4 g) and benzeneethanaminium-B-acetyl-N,N,N-trimethyl-iodide {CAS 31034-95-



2S 3S IUDS -M 3R Mmino-etho -th-rnethohen 1- 1,3"4 ,..6 _,7,1 Ib-hexah
dro-2H- a) (25,35,11b5)- and

W&%R &%a%le) [9-(2-tert-Butoxycarbonylamino-ethory)-10- 5 CT/EP2005/012436
fhoxy KA1 phenyl-1,3,4,6,7,11b-hexahydro-2H-pyrido[2,1- a]])lsoqumoﬁ

71]- carbamic acid tert-butyl ester  This compound was prepared
according to the method described in example 15a starting from

(2§ 3%8 Q%)I@f}ﬁl(%ﬁaéﬁ MﬁS@ﬂW@hﬁMﬁ%ﬁé%‘é}?&%’ 221N ring 2

d -2-y1 b
te %detiillé% n§l’er fl Eﬁlé rgééggabocasé & r?g%eyt Bg -carbamic a(:|

ide’'to yleld a white
(203.m $: 568 6 (MH) b) (2S,3S,11bS)- and
(2 %Iﬁiffb(i%) g A_mino-ethoxy)-10-methoxy-3-pheny1-
1,34,6,7,11b- hex%édro 2H rido[2,1- aélsoqumolln -2-ylamine This

ccm\f)%}'p&@aé @3%@03 T & FREAHT-deeriid th%S@dibte

5 14ghstertingiffol (2888 1i108)-2amk oxime
(2R,3R,11bR)-(9-hydroxy-10-methoxy-3-pheny1-
1,3,4,6 (38l libderatty/ (AR P2HR)ywidal2ylalidoguistbry23yih a6, AcTh-
terRutyh RSI8R{A90, @19])1 q%;@alﬁwﬁl@ ssgig (B8 M % #Bifbed in

(MA-H | 1 3S,11bS d
|bﬁ5a§1¥z]£fiﬁrﬁm§f§‘6 S Rl St a ke

ggl ﬁ?f%o %%%[;Jthl LqN -mt_ikacdamitie a) (25,35,11bS)- and
’ @35 Methoxy-9-methylcarbamoylmethoxy-3-pheny1-
1 3,4,6,7,11b- hexahydro ZHé%ﬁnd 0[2,1- a]ls uinolin-2-y1)-carbamic acid

10 o Al ity ekt 2 8HhiL Roiie) LAt B RO BTG -detnfplel Lb-
14feseantihg-#bnpy 2843, M@ﬂ]ﬁ)qtandim 2-ylamine and

(2 @;1388]119%) Edhyel; Qmﬂﬁkm@%@fbﬁ@x@h@lﬁﬂeﬁ&ﬁﬁ%%@h@@@ﬁ 52
égg g élzﬂ'[??[gal QI&n-fé‘ %u ?E)aT o aCJd tert-butyl ester (200 and
2-ch N-met taml deliver gyml ow solid (160 mg). MS: 496.3
(MHY35,110)- and (3R,11bR)-9-Benzyloxy-10-methoxy-3-phenyl-1,3,467,11b-
15 hexahydro -pyrido[2,1-alisoquinolin-2-one oxime (350 mg) were hydrogenated under
the same conditions as described in example 1c. Two diastereoisomers were separated by
- chromatography {silica gel, CH,Cl,/MeOH/NH,OH, 9/1/0.05), (25,35,11b5)- and
(2R,3R,11bR)-9-benzyloxy-10-methoxy-3-phenyl-1,3,4,6,7,1 1b-hexahydro-2H-
pyrido{2,1-a]isoquinolin-2-ylamine {171 mg, 50 %, R¢= 0.25) and (2R,3S,11bS)- and
20 (28,3R,11bR)-9-benzyloxy-10-methoxy-3-phenyl-1,3,4,6,7,11b-hexahydro-2H-
pyrido(2,1-alisoquinolin-2-ylamine (27 mg, 8%, Ry =0. 5).

MS: 415.5 (M+H)"

d) {25,38,11bS)- and (2R,3R,11bR}-(9-Benzyloxy-10-methoxy-3-phenyi-1,3,4,6,7,11b-
hexahydro-2H-pyrido([2,1-a]isoquinolin-2-y})-carbamic acid tert-butyl ester

25 (25,38,11bS)- and (2R,3R,11bR)-9-Benzyloxy-10-methoxy-3-phenyl-1,3,4,6,7,11b-
hexahydro-2H-pyrido(2,1-a]isoquinolin-2-ylamine (200 mg) were converted to the title
compound using the procedure described in example 2a. (25,35,11bS)- and
{2R,3R,11bR)-(9-Benzyloxy- IO—methoxy-S-phenyl—'1,3,4,6,7,1 1b-hexahydro-2H-
pyrido[2,1-a}isoquinolin-2-yl)-carbamic acid tert-butyl ester were obtained as a white

30 solid (243 mg).

MS: 515.5 (M+H)*



WO 2006/058628PCT/EP20051012436 - 53 - b) (2S,3S,11bS)- and
(2R,3R,11bR)-2-(2-Amino -10-methoxy-3-pheny1-1,3,4,6,7,1

“&ﬁ] xg@/%rg -2H-pyrido [2,1-a] isoquinolin-9-yloxy)-N- methy - H?i%%&zm

IS compound was synthesized in analogy to example 14g starting from
(25,3S,11bS) and (2R,3R,1 IbR)-( Cen
10-methoxy-9-methylcarbamoylmethoxy- 3 -phenyl- 5 1,3,4,6,7,1

. Ib-hensahydros 2Rt dglzglz@ﬂiﬁmwmm- Vi0-RRRAMIS ¢ r-bytyl 7,11b-
estel %g%g%;%&fg% gt bionm e, S R D

andIbR 2 2-Amino-10- Xy Ib- 10 10 heXth dro-2H-
ido 21- pret 1&@%@%%@%5@&%% =10-methoxy-3-
(9@@@%;}!@8&%%@@@&@%@ Bhy-3}ipstaminblin 3 4/6atbarhic acid tert-

5 -hexafiyee-2it- pystebdsl-aldsaayipliadiry b earbanpeadd dembuivd compound

estel; Thisimatarial was Qg;glae%% described in example 14f starting
from (2S,3S 11b?% 15and

(2l§4§§2]51§3@_}( ydroxy 10-methoxy-3-pheny1-1,3,4,6,7,11b-hexahydro-
2prr|do[2 ajJisoquinolin-2-y1)-carbamic acid tert-butyl ester (180 mg)

) B A N el R AR 2 o A S 2 -
|bpkm@wm.m@mmwmbm@% PyEifip 1 -alisoquinolin-9-yl ester

hexahydro-2H-pyrido L%Sl a] isoquinolin-9-yloxy)-N,N-dimethyl-acetamide
10 The title' edrifiBlieR WaSetthlndd asch@ébﬁﬂ&é@bﬂ)ewahmt@mgosmﬁmy 3-

fr(phe(ﬁ&B,&A,ﬂ,bSlb&Eﬁahydro 2H-pyrido{2,1-a Isoqumohn Eﬂy'l) -carbamic acid tert-

(2
D B T gy

te FFBC “ %‘i% S?% 5 Lo (139? ﬁ?@ﬁu%w
4106 mrpgh_ag_yqﬂux 18h chluted with CH,Cl, washed with NaHCO3 and brine. The

15 aqueous layers were extracted with CH,Cl,, the organic extracts were dried over

magnesium sulfate, evaporated and precipitated from tBuOMe whereby the product was
delivered as a yellow solid (148 mg).

MS: 503.4 (M+H)"

g) (28,35,11b5)- and (2R,3R,1 1bR)-Methanesulfonic acid 2-amino-10-methoxy-3-
20  phenyi-1,3,4,6,7,11b-hexahydro-2H-pyrido[2,1-a]isoquinolin-9-yl ester

(28,35,11bS)- and (2R,3R,11bR)-Methanesulfonic acid 2-tert-butoxycarbonyl-
amino-10-methoxy-3-phenyl-1,3,4,6,7,11b-hexahydro-2H-pyrido[2,1-a}isoquinolin-9-yl
ester (140 mg) in 2 ml 4M HCl/dioxane was stirred 2 days at room temperature. The
mixture was evaporated, diluted with CHzCly and IM NaOH. The aqueous layers were

25 extracted with CH,Cl;, the organic extracts were dried over magnesium sulfate,
evaporated and precipitation from tBuOMe delivered the product as a yellow solid (76

mg).

MS: 403.5 (M+H)"



WO 2006/058628PCT/EP2005/012436 - 54 - Example 19 (28,3S,11bS)
and (2R,3R,11bR)-2-(2-Amino-10-methoxy-3-phenyl1-1,3,4,6,7,11bhexah
dm-2H- ido 210 -acetarnide a) (2S,3S,11bS)- and (2R,3 R,1 IbR

Wf%rzt"%&%%&%arbOnylamlno 10 -methoxy-3- 5 PCT/E 2805/012436
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phenyl-1,3,4,6,7,11b-hexahydro-2H- pyrld? [2,1-3]
isoquinolin-9-yloxy)-acetic acid methyl es ér’This compound was
synthesized according to the procec@ggﬂgg:cl‘@bed in example 14f starting
from (28,38,11bS) and

(2RER11R (v A methony:ip %ne B Dol 13,0 6

Ib hex r ISOQUINQNN-2-YT)-Ca Pty
“““ : % Mﬂg i "".' LB y el Gellow solid (337 mg).

ééé é(‘%sH) ) 2S,3S,11bS)-

(2R, $R-A%h %ﬁ%&ﬂh@ xyl@%@%xgﬂm@ﬁe}wm,esmw 3 phenyl-
|b%9<é|sf9éﬂrb exabyrio 12l PrajdedlinplioyRiydlssaniamitbaeitd tert btybutyl
esieerl 5A suspension of (2S,35,11bS)- and (2R,3R,1
IbR)-(2-tert-butoxycarbonylamino-

10-methryprafanilab dohfhd) Hhdiorahyds 91%@}%9 -10-methoxy-3-
0X aci vl ester (250 m nom o
?ﬁo"ﬁﬁﬁﬁéﬁ%?ﬁt B ARt o et omheicseid -
BMEL Tesh E%@W@ﬁ%@hﬂhéth@re( @64dpolind dpctayeliontsoliaitylate
l(;gf };a% lf;r?;; mﬁa@ (M&kgi e} {25288 1 THSB) x@nei2RIBRed with CH,Cl, and
0 eHAQX henv anic er
Ibgﬁxgla)égl 0- Zﬁﬁqeo%rldo& Jf gv |sg)%umo ;glréljo% élce%?ﬁ)l(% ?ﬁramw ¢
compoundr was | preﬁnars'e accoraing & ng@BHﬁ?@%@Q&W%Q%@@ the
1258t Ao 8lss A7 Bg)- and
(2R,3R, 11bwé§719 carbamoylmethoxy-10-methoxy-3- 25
pl%%yﬁsf,%, 6, ,)llb hexahydro-2H-pyrido[2,1-a]isoquinolin-2-y1)-carbami

c acid tertbutyl ester (96 mg) to provide a yellow solid (50 mg). MS: 382.3
(N WO 200810588 28R CDR 20084013486 ¢thoxy)-10-methoxy-3-phenyl-

1,3,4,6,7,11b-hexahydro-2H-pyrido[2,1-a}isoquinolin-2-ylamine

(25,38,11b8)- and (2R,3R,11bR}- [9-(E-Benzyloxy—ethoxy}w10—meth0xy~3-phenyl~
1,3,:4,6,7,11b-hexahydro-2H-pyrido{2,1-a}isoquinolin-2-yl] -carbamic acid tert-butyl
ester (50 mg) was treated according to the procedure described in example 14g providing
the product as a yellow solid (19 mg).

MS: 459.6 (M+H)"

) (28,38,11b8)- and (2R,3R,11bR)-2-(2-Amino-10-methoxy-3-phenyl-1,3,4,6,7,1 1b-
hexahydro-2H-pyrido|2,1-a}isoquinolin-9-yloxy)-ethanol

A solutmn of (28,38,11b8)- and {2R,3R,11bR)-[9- (2-benzyloxy-ethoxy)-10-
methoxy-3-phenyl-1,3,4,6,7,11b-hexahydro-2H-pyrido[2,1-a] isoquinolin-2-yl]-
carbamic acid tert-butyl ester (280 mg) in 7 ml methanol was treated with HCl/dioxane
and Pd/C 10 % under an H; atmosphere during 3 h. The reaction mixture was filtered

(dicalite), evaporated, and chromatographed (silica gel, AcOEt/MeOH/ NH,OH, 95/4/1)
to yield a yellow solid (107 mg).

MS: 369.4 (M+H)*



- 55 - Example 20 (2S.3S,1 IbS)- and

(2R,3R,11bR)-9-Benzylox-y-10-methoxy-3-m-toly1-1,3,4,6,7,1

Ibhex -2H-pyrido 12,1-al isoquinolin-2-ylamine  a) ( 10S)-
%%%%,ﬁ%é%gg-BenzyIoxy-1O-methoxy-3-m-toly1-1,3,4,6,7,11%?1%&%33/%%6

hexahydropyrido [2,1-a] isoquinolin-2-on This compound was

prepared in analogy to example la starting from rac-9-

benzyloxy-10-methoxy-1,3,4,6,7,1 Iiggl yglro-pyrido [ 2,1- aj

isoquinolin-2- one(2.05 g) and 3-bromotoluene(1.08 g) to obtain

(msbsnoniden OXYAIRL 13,467 1

'bf‘% ok %5‘- od L fsqainglin 2o, L YETow
) enz O methoxy 3 m- tolyl 1,3,4,6,7,11bhexahydropyri
R S g S m gL S Lthochdton
E to I@ﬁﬁ!@ﬁi@m@w{rﬁ@#@mX@%h@b@dlﬂ&ﬁw}wﬂo 12,1-a}isoquinolin-2-y1]-
(3RubEbR) Libenzyawy-ke:methoxy-3-m-toly1-1,3,4,6,7,11b-hexahydro-py
rido [2,1- a]isoquinolin-2-one (0.52 g), hydroxylamine hydrochloride (0.093
~g) and m@bu BiraeRiavi Jbal i KRR ASHLI0.081RI @81 4 R ple 154

a R

m%qt il 3 - to %§T§§,{§?6,X?ﬁcg2b1{ﬁ§kl ]}?R(} (()gp}?’ 4872 frgjethoxy-3-phenyl-

isdati iH 1: &ﬁ&aé%ﬁwe?(}d“sﬁﬁ%’slaﬁ] @Pﬁwméus@nﬂl) TOrAS S e hatyl
10 (Mﬂek){qsqg 125 85} L1bR)2mimb-ethylbromide to yield a white solid (203 mg),

(2R,3R,11bR)-9-Benzyloxy-10-methoxy-3-m-toly1-1,3,4,6,7,11bhexahydro

-2M$yislo [Rf3HE) isoquinolin-2-ylamine  To a solution of (3S,11bS)- and

(3R,11bR)-9-benzyloxy-10-methoxy-3-m-tolyl1,3,4,6,7,11b-hexahydro-pyri

ddb]2 75;aligolsjnelid-2ReR, wdm(@@rﬂ;h@@:ﬁ@mam%@%? (BR-mt)
was addedh Raney g (3: ?&ﬂ@éﬁo‘{‘?ﬁ ffsg& ved from the reaction mixture

and rep1aced by hydrogen ncentra mmoniar %ycﬂomde (2.0 mL)

was ad ringe, and the reactio mlxt e wa t ropm
tempergﬁj(%e (%/m rgﬁ%asﬁeg%rﬁggéﬁosﬁ%n ﬁtmrésg t$1 St S ARiEFORTRAE. 148

15 Tﬁ@?ﬂﬁ&@%@é&ﬁé&hﬁb@&i %&é@%ﬁ&%@%ﬁﬂ@ﬂ%@ﬁpﬁh@ﬁk
sillsadgel udingexdthyteridichodd ), brdibandt done- 3P arbaeRiud tert-butyl
h%f&%@ﬁ)&ﬁg@'ﬂﬁﬁé&ﬁ@&ﬁ@igb@ﬁd@é&% $)- and (2R,3R,11bR)-9-
benzyloxy-10-methoxy-3-m-toly1-1,3,4,6,7,11b-hexahydro-2H-pyrido [2,1-
ajigeasinaling2-ygmine (0.21 g) as a light yellow solid. This product was
eluted second during chromatography (cf. Example 21). WO

2006/058628PCT/EP2005/012436 E??nip%%%lsp): 429.4 (M+H)+

20 (28,35,11bS)- and (2R.3R,11bR)-2-(2-Amino-10-methoxy-3-phenyl-1,3,4,6,7,11b-
hexahydro-2H-pyrido[2,1-alisoguinolin-9-yloxy)-N-methyl-acetamide

a) (25,35,11bS)- and {2R,3R,11bR)-( 10-Methoxy-9-methylcarbamoylmethoxy-3-phenyi-
1,3,4,6,7,11b-hexahydro-2H-pyrido[2,1-a}isoquinolin-2-yl)-carbamic acid tert-butyl
ester

25 This compound was synthesized in analogy to example 14f starting from
(28,35,11b8}- and (2R,3R,11bR)-(9-hydroxy-10-methoxy-3-phenyl-1,3,4,6,7,11b-
hexahydro-2H-pyrido[2,1-alisoquinolin-2-yl)-carbamic acid tert-butyl ester (200 mg)
and 2-chloro-N-methyl-acetamide to deliver a yellow solid (160 mg).

MS: 496.3 (M+H)"



Example 21 (25,35,11b3)- and
(2R,3R,11bR)-2-Amino-10-methoxy-3-m-toly1-1,3,4,6,7,1 Ib - hexah 5This
yas prepared in analogy to example 20c starting,

“Q(é)é%(igé@)gzand (3R,1 IbR)-9-benzyloxy-10-methoxy-3-m- tolyirq%ﬂ?g{%iﬁﬁ

5

10

20

25

Ib -hexahydro-pyrido [2,1- alisoquinolin-2:gne oxime (0.52 g). It was
obtained as a light red solid (0.182 g). This product was eluted fourth

dusingssomtatograbtar, 18f.1 Exanzple- KﬁﬁhMﬁ)(@!ﬂioﬁﬁ@ @KM*;H]),ﬁA,a,?,nb-
10Examale. 28 1RCRIR 3R il RRihd2: 3607, Q) eéﬁf %me 3467

llb-hexah roan-2- ‘amine. = A’solution of trlphenyl 36 g)in

abs. T%Englc% mL&"H&%&?%&‘&% (g odlcarlimf Iate 0. 3%{3 was

added wise over 2 utes, an he re ctlonTg mlxt e Stift
C for3o! ﬁlﬁ@é A%&H%f%%%@%%%&%ﬂ%@mﬁm% phenyl-
2- a7 10 rietkdghd-Attolyddb 3,4 6] Foy tinbiéxahylro:anpyricid [2:bady]
iseereHTobnni 0b (RIEDIghendReBayioxksifanol (0.28 g) in abs. THE (10
mL) were added in one portion. The reaction mixture was stirred over
nighd. absepmyigmperature, concentrated, and the residue was
chromatographed on silica gel using methylene 20
- chloride/methanol/conc. ammonlumé}xgﬁ% gle as the eluent to obtain
(25,35,11b5)- and

)-9 el | _X -10-_ ethoxy-3-1 _—I 1-1.3, 0 b
he‘%%%wégéno "v'-" g’“ ~.’
IbR) 2 Amlno 10 methOX)é 3 -m- toI 1- 1 3,4, 6 7 1 Ibhexah dro 2H- To a
S&MW fl@ﬁ)ggrﬂ%}gﬁd R)-(9- Dzmethylcarbamoylmethoxy 10-methoxy-3~
(2Bh 311 bRY, 9 2ebenayaky-etiay)db R mealoxyd: ottty lcddathit 14D tert-

dfa-2H-pyrido[2,1-alisoquinolin-2-ylamine (0.125 g) in

dioxane/ethanol 1:1 (12 mL) was added 10 %Pd/C (0.05 g) and 1N HCI

(0.4 inl i ' : 00 e

T T L

readﬁé@%&'ﬁi’&g} g‘@& OW%?BQ’“ gef 1,3:4,6,7,11b- hexaﬁydm 2H-

ngmggzg]pgw@pggﬁy@lgﬂgmc acid tert—butyl ester (180 mg) and 2-chloro-
N,N-dimethylacetamide to obtain a yellow solid (150 mg).

MS: 510.5 (M+H)*

b) (25,35,11bS) and (2R,3R,11bR)}-2-(2-Amino- 10-methoxy-3-phenyl-1,3,4,6,7,1 1b-
hexahydro-2H-pyrido[2,1-a]isoquinolin-9-yloxy)-N,N-dimethyl-acetamide

The title compound was obtained as described in example 14g starting from
(28,38,11bS)~ and (2R,3R,11bR)-(9-dimethylcarbamoylmethoxy-10-methoxy-3-phenyl-
1,3,4,6,7,11b-hexahydro-2H-pyrido[2,1-alisoquinolin-2-yl)-carbamic acid tert-butyl
ester (180 mg). It was isolated as a yellow solid (59 mg). '

MS: 410.6 (M+H)*



-57 - using methylene chloride/ methanol/ conc. ammonium hydroxide as
the eluent to obtain the title compound (0.075 g) as a light yellow foam.
ISP): 383.3 (M+1-1)t Example 24 5 (2R,3S,11bS)- an

“l(\égﬂééo 52](?%:%-'%)-9-Benzyloxy-lO-methoxy-?»-m-tolyl-l,3,4,6,%')1C]7.rb "ezfg?{?/l ?036
-2H-pyrido[2,1-al isoquinolin-2-ylamine . This product was obtained in
the final chromatography described in example 20c eluting as the first
compound (0.048 g) as light red cryg;aﬁpM%(ISP): 429.4 (M+H)+
10Example 25 (2R,35,11bS)- and

(zis?:%;}ﬁ)gzam@-}% eshe
6,7, ,Aexanydro-
W ~Zri-DyTice ! Al OC xample 20c

eluting as third compound (0.019 g) as a red solid. 15 MS (ISP): 339.3

(I\ﬁ)— (‘é’@(é}haé% 6?@,@’% %ﬁ%héﬁgﬁ@umxycarbonylamino— 10-methoxy-3-

5 (2PhSRIAUBRY-2 . PoAreinloyd G- il 2n- tolyde diBolis Fyldbhexatic acid
drethit saggtamide htdrochloride  a) (25,35,11bS)- and
(2R,3R,11bR)-(9-Hydroxy-10-methoxy-3-m-toly1-1,3,4,6,7,111,20

hexahyﬁsg-@ééﬁfewg@%}@hﬁ%@ﬂ@&@f&gmﬂb@g@&&% tRh B e
T olution. of ( %’%?1'}%%%] angZR 1 9
(2%?5%,1. #ﬂg 23~ Afiing-16- aer_fﬁ xy’-%gm-%gﬂ&,fs},lﬁ?é?ﬁilo-"methoxy”s"ljhenﬁ"
Ibdnek&rytirb-briabytroiraTide thinalireouenqbns-y) ribsmitiacid tert-butyl

10 di&@r@ﬂm@mmaﬁwmzﬁt%&d@mﬁmﬁmmﬂgﬂ4 Q).
The reaction mixture was stirred under reflux for 2h, concentrated and
chivismatngraphEd on silica gel 25 (25 g) using methylene chloride/
methanol 19:1 as the eluent to obtain the desired compound (0.43 g) as

yellowseam M$. (ﬁﬁ?()lf&ﬁ@,-ﬁ@ﬂ)‘t@)Carbamoylmethoxy-lO«methoxy-3—pheny1~
1,3,4,6,7,11b-hexahydro-2H-pyrido{2,1-a]isoquinolin-2-yl)-carbamic acid tert-butyl
ester

15 A suspension of (25,35,11bS)- and (2R,3R,11bR)-(2-tert-butoxycarbonylamino-
10-methoxy-3-phenyl-1,3,4,6,7,11b-hexahydro-2H-pyrido[2,1-aisoquinolin-9-yloxy)-
acetic acid methyl ester (250 mg) in 5 ml NHs/MeOH was stirred for 72 h at room-
termperature, then precipitated from tBuOMe and heptane to deliver the title compound
as a yellow solid {106 mg).

20 MS: 482.6 (M+H)"

¢} {25,35,1 le)j and (2R,3R,11bR)-2-(2-Amino-10-methoxy-3-phenyl-1,3,4,6,7,11b-
hexahydro-2H-pyrido[2,1-a}isoquinolin-9-yloxy)-acetamide

‘ This compound was prepared according to the procedure described in example 14g
starting from (285,35,11bS)- and (2R,3R,11bR)~( 9-carbamoylmethoxy-10-methoxy-3-
25 phenyl-1,3,4,6,7,11b-hexahydro-2H-pyrido[2,1-alisoquinolin-2-y1)-carbamic acid tert-
butyl ester (96 mg) to provide a yellow solid (50 mg).

MS: 382.3 (M+H)"
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- 58 - b) (25,35,11bS)- and
(2R,3R,11bR)-(2-tert-Butoxycarbonyl-amino-10-methoxy-3-mtoly1-1,3,4,6,
7.11b-hexahydro-2H-pyrido[2,1-a]isoquinolin-9-yloxy)-acetic acid methyl
ester THhis product was prepared in analogy to example 6a &gF%I&?PS’I 2436
(2S,3S,11bS)- 5 and
(2R,3R,11bR)-(9-hydroxy-10-methoxy-3- m toly1-1,3,4,6,7,11b-hexahydro-
2Hpyrido[2,1-a]isoquinolin-2-y1)-cabamigiasid tert-butyl ester (0.40 g),
potassium tenbutylate (0.123 g) and methyl bromoacetate (0.167 g) to

otzeyrséh@ asired o qu%ﬁyc@ %ﬁ%@%ﬁ@@ﬂ&%&%tﬁ{%&%ﬁﬁ& 11b-
Ib VASEU Iyll 3,4,6,7,11b-hexahydro-

qui -2- arbam c aC|d tert-butyl ester . This product
ﬁé AbIHE %ﬂ%#%ﬁ&% (S A Hor e S s by ik
(ZR?SﬁYﬂlml@t%itﬁm@ai@oﬁﬂnammo 10-methoxy-3-m-toly1-1,3,4,6
,7,11b- 15 hexahydro-2H-pyrido[2,1-a]isoquinolin-9-yloxy)-acetic acid
methy| EsterciBI30:9) aiael 1203 ad HEIMER toabtaphthesdesitg rom rac-9-
COHBRAURG- (325D RS- @@qrms SyRialEy SRR A8 R -one(2.05 )

(2%%%%953*0 Ehcf108 ) g b 5100 o B AIER) Dby
zﬁlﬁ%&&édﬂ &.Az@%ﬁ&%‘—‘a&sﬁmm H}V/Eﬂjd&ﬁibﬁé’é%l!{l%%ﬁew&%fg) asa
(2BgBEMBS)-feard. (2R, 3R, 11bR)-(9-carbamoylmethoxy-10-
methox-y-3-m-toely1-1,3,4,6,7,11b-hexahydro-2H-pyrido [2,1-a] isoquinolin

-2M3 Yisigrdaana Beidbért-butyl ester (0.105 g) in dioxane (5 mL) was

treated with 6 M HCl/dioxane (0.5 mL) and stirred at room temperature for
6mhcw$uﬁﬂhamemmu)mzasmideﬂoﬂg:el@rﬁ@mtt@;eswa%mp&@gmaghgd

WIﬂg)& yﬂg Htle 23.59mpound (0.09 g) as colorless
powder M SPF H)+ WO 20061058628PCT/EP2005/012436

-99- Ei(g‘g]&yl ggund was prepared in analogy to example 1b starting from (38,11b8)-
and (3R,11bR)-9-benzyloxy-10-methoxy-3-m-tolyl- 1,3,4,6,7,11b-hexahydro-pyrido[2,1- "
a]isoquinolin-2-one (0.52 g), hydroxylamine hydrochloride (0.093 g) and sodium acetate
(0.11 g) in ethanol {15 mL) to obtain (38,11bS)- and (3R,11bR)-9-benzyloxy-10-
methoxy-3-m-tolyl-1,3,4,6,7,1Tb-hexahydro-pyrido|[2,1-a]isoquinolin-2-one oxirne
{0.52 g) as an off-white solid.

MS (ISP): 443.4 (M+H)F

c) (25,35,11b5)- and {2ZR,3R,11bR)}-9-Benzyloxy- 10-methoxy-3-m-tolyl- 1,3,4,6,7,1 1b-
hexahydro-2H-pyrido{2,1-alisoquinolin-2-ylamine

- Toasolution of (35,1108)- and (3R,11bR)-9-benzyloxy-10-methoxy-3-m-tolyl-
1,3,4,6,7,11b-hexahydro-pyrido(2,1-a]isoquinolin-2-one oxime (0.52 g) in
ethanol/dioxane (60 mL) was added Raney Ni (3.5 g). Air was removed from the reaction
mixture and replaced by hydrogen. Concentrated ammonium hydroxide (2.0 mL) was
added by syringe, and the reaction mixture was stirred at room temperature for 3 hours.
The suspension was filtered through a microfilter, The filtrate was concentrated, and the
residue was chromatographed on silica gel using methylene chloride/ methanol/ conc.
ammonium hydroxide as eluents to obtain (25,35,11bS)- and (2R,3R,11bR)-9-
benzyloxy-10-methoxy-3-m-tolyl-1,3,4,6,7,1 1b-hexahydro-2H-pyrido{2,1-
a}isoquinolin-2-ylamine (0.21 g) as a light yellow solid. This product was eluted second
during chromatography (cf. Example 21).



(25,35,1 IbS)- and
(2R,3R,11b12)-2-(2-Amino-10-methoxy-3-m-toly1-1,3,4,6,7,11bhexah
0-2H-1-ethanone hydrochloride 5 a) (25,35,1 IbS)- and

%éﬁ“gﬂ“i%’h)ﬂo Methoxy-9-(2-morpholin-4-y1-2-oxo- ethoﬁsiﬁpmwﬂu‘m

5| hexahy 0- 2H yr|d
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m-toly1-1,3,4,6,7,11b-hexahydro-2H-pyridg[24-a]isoquinolin-2-yfl-carbami
c acid tertbutyl ester This product was prepared in analogy to example
26 Sta8Hhg fpoa(NR2ER5,11b5)- and (2R,3R,1 IbR)-
(9-hydroxy-10-methoxy-3-m-toly1-1,3,4,6,7,1 Ib-hexahydro-2H- 10
pyrido[2,1-ajisoquinolin-2-y1)-carbamisagistert-butyl ester (0.43 g),
potassium tertbutylate (0.132 g)'and 4-2- (chloroacetyl)morphollne (0.192
J Igbt@!B o ISP): 566.5 (MtH
colar +
(20‘& sﬁv?ioé%%a?‘(?%i\?ﬁ(‘ni %%)Dcl%lllé?ﬁéxy-go dn-toly1-1.3,4,6,7,11b15
|soqumo oPﬁ%%e}fﬁdirﬁn%]ﬁ%%ﬁ@aﬁw?g&ﬂfﬁ%ﬁé‘g frpmpq35,11b8)
&w&%}é‘pgﬁéw@%{n&c;gsﬂp@%kémpteiszlshas«ta&ﬂnlgwmahydm-pmdo[z 1-
(25];{35@11:&&)@%&3&;352(%0@) It was obtamed as a 11ght red solid (0.182 g). This

[ roeion 2 AP 2 OB R 34017
Ib-hexahydro-2H-pyrido [2,1-a soqumoll c acid tert-butyl

Zq%s ﬁrp( 550 g q_ﬁN HCliclioxane (0.5 mL) in dloxane to obtain the
title compound (0.0857g) as a colorless powder. MS (ISP): 466.4 (M+H)+
Example 28 (2R,33,11115)- and

(25, 3R ,11bR)-9- Benzyloxv 10- methoxyn? (:42 methyl pyrldln -2- y1)

P (AT & )i Fa &g inrdetlay 'r|d|n2y1)
1, 3 4, 6 7 11bhexahydro pyrldo [2 1 -a] |soqumoI|n -2-one oxime (0.49 g) to
obtain méoﬂm@@mﬁbmh@dmsphmﬁ@ﬁf%hmém @p asLayadlesuled to 0 °C,
foaith¥lhis dtehistwas @hred fisshduing Qs omatogiaphy. MSHSRction
4%‘9:;&&%4'“-}%(1 at 0-5 °C for 30 minutes. A mixture of (25,35,11bS)- and (2R,3R, 11bR)-
2-amino-10-methoxy-3-m-tolyl-1,3,4,6,7,11b-hexahydro-2H-pyrido[2,1 -a)isoquinolin-
9-0l {0.155 g) and benzyloxyethanol (0.28 g} in abs, THF (10 mL) were added in one
portion. The reaction mixture was stirred over night at room temperature, concentrated,
and the residue was chromatographed on silica gel using methylene
chloride/methanol/conc. ammonium hydroxide as the eluent to obtain (25,35,11bS)-
and (2R,3R,11bR}-9-(2-benzyloxy-ethoxy)-10-methoxy-3-m-tolyl-1,3,4,6,7,1 1b-
hexahydro-2H-pyrido|2,1-alisoquinolin-2-ylamine (0.18 g) as a light yellow sclid.

MS (ISP): 473.4 (M+H)"

Example 23

(28.38,11b8)~- and (2R,3R.11bR}-2-(2-Amino-10-methoxy-3-m-tolvl-1.3.4.6,7.1 1b-

To a solution of (25,38,11bS)- and (2R,3R,11bR)-9-(2-benzyloxy-ethoxy)-10-methoxy-
‘ 3-m~t01y1~1,3,4,6,7,llb—hexahydro—2H~pyricio{2,1-a]isoquinolin@—ylamine (0.125 g) in

dioxane/ethanol 1:1 (12 mL) was added 10 %Pd/C (0.05 g) and 1N HCI (0.4 mL). The

reaction mixture was hydrogenated at room temperature and 1.1 bar for 2h and then

filtered. The filtrate was concentrated, and the residue was chromatographed on silica gel



WO 2006/058628PCT/EP2005/012436 - 60 - Example 29 (2S,3S,11bS)
and (2R,3R,11bR)-2-Amino-10-methoxy-3-(4-methyl-pyridin-2-y1)-

3.4 -hexahydro-2H-pyrido [2,1 -a]isogujnoljn-9-ol ? roduct
V%’aéo%%ggr)sirzg)d in analogy to example 20c from (35,11bS)- a-rl;{ %B{)NOS%IM%
(3R,11bR)-9-benzyloxy-10-methoxy-3-(4gpethyl-pyridin-2-y1)-1,3,4,6,7,11
bhexahydro-pyrido [2,1-a]isoquinolin-2-one oxime (7.2 g) to obtain the title
coripe et a0 g)leddeinkesblinhlT s procdmohwasekied fowrthumRg: to obiain

chigatograpby{efo.@xampla 28 M 38113405 (MH)t 10Example 3
(2R,3S,11bS)- and (2S,3R,11bR)-2-Amino-10-methoxy-3- :
(4mqﬂgyl;p3§§qijqﬁ3;ﬁ)* 1,3,4,6,7,1 Ib-hexahydro-2H-pyrido [2,1 -al

isoquinolin-9-ol  This product was prepared in analogy to example 20c

starting from (3S,11bS)- and (3R,11pR)- I
enzyloxy-10-metho)ry-3-(4-methyl-pyr?&?ﬁ-g?fl)-1,3,4,6,7,11b- 15

s Nexalydigyyviide t Lipfisaauinglin o.gne gxime (3.9.0) to ohtain, the fie
cQmpouno 0,49 g) a3 an orange roarm. -produttwas eftted- i
Aot EHrOTatEg T (L BHNIISYIZIZES P): 340.3 (MH)t Example
3120 (2S 33 1 IbS)- and

(2R, 3k JHiH RyeGUS Werobfronad detibr o ehchrethings @ ty-desthiyad minemple 20c
Thistprpduttefias pregared!ift analpoy lgiexampletdR. starting from
(2S,33,11bS) and

(ZRSIBS R EBY-L(amiAYp-10-methoxy-3-(4-methyl-pyridin-2-y1)-1,3,4,6,7,11

b- hexahydro-2H-pyrido[2,1-a]isoquinolin-9-ol (0.34 g), triphenylphosphine

10 (1.05 g), 25 benzyloxyethanol (0.76pg),@Rgl distert-butylazodicarboxylate

15

20

25

(0.92 g) to obtain the title compound (0.43 g) as an orange foam. MS
('%3&14&@)@%6&*@83&1IbR)-2-Am1'no~10~methoxv~3—m-t01v1u1,3,4,6,7-,1113—
hexahydro-2H-pyrido[2.1-alisoquinolin-9-ol |

The title compound was obtained in the final chromatography described in
example 20c eluting as third compound (0.019 g) as a red solid.

MS (ISP): 339.3 (M+H)*
Example 26

7 ((25.38,11bS)- and {2R,3R,11bR}-2-(2-Amino- 10-methoxy-3-m-tolyl-1.3,4.6,7.11h-
hexahivdro-2F-pyrido(2,1-alisoquinolin-9-vloxy)-acetamide hvdrochloride

a) (28,35,11bS)- and (2R,3R,11bR)-(9-Fydroxy-10-methoxy-3-m-tolyl-1,3,4,6,7,1 1b-
hexahydro-2H-pyrido[2,1-a)isoquinolin-2-yl)-carbamic acid tert-butyl ester

To a solution of (28,38,11b8)- and (2R,3R,1 1bR)-2—Amino~10—methoxy-3—m—toly1—
1,3,4,6,’7,11b-hexahydro-2H~pyrido[2,ima}isoquinolin—Q—ol {0.34 g, cf. Ex. 21) in
dichloromethane (25 mL) was added di-tert-butyl-dicarbenate (0.24 g). The reaction
mixture was stirred under reflux for 2h, concentrated and chromatographed on silica gel
(25 g) using methylene chloride/ methanol 19:1 as the eluent to obtain the desired
compound (0.43 g) as yellow foam.

MS (1SP): 439.3 (M+H)"



WO 2006/058628PCT/EP2005/012436 - 61 - Example 32 (25,35,11bS)-
and (2R,3R,111DR)-2-

i 0-methoxy-3-(4-methy11,3,4,6,7,11b-hexthcfro- M This
%Foz ?16({' 5\§v6$s prepared in analogy to example 23 starting frof) algn‘z)@}/ éj‘%
5and (2R,3R,1
IbR)-9-(2-benzyloxy-ethoxy)-10- methoxyso‘g(‘4 methyl pyridin-2- yl)

1, v, 0,34 d)
to%()))4 ﬁ?r% %géﬁfl e>é(;is }am(%ﬁg g F ro nl%'ﬁ{ E}Egr@e K%%t ?é% e
38% }\ﬁ”-f- Eﬁ}lﬂl yggoliﬁ 1%1 ng y Xy)-acetic ac1d methyl
IbRYYO7(2- Benzyloxy I-benzyloxymethyl-ethoxy)-10- metho -3-

4-metilexah droa mo 2 al isoquinolin-2-ylamine This product was prepared
in analodyistoredarhplas 22eptacting énelng(28 SSrifl 53-samd(@RoBR|1S,35,11bS)-
5 f%ﬁ@hcmMﬂ&zmd etheyody -(ﬂ)fﬁa%ﬂlib!kyélﬂlﬁl@ Ni)slzt@ AR He#ahy]t%o -2H-

SRR el Lo ey’ %4% gﬂ% rehenylphosehine

d|@85(?6??3;%%%&:5?86@%]?&1(’%T@‘?‘ﬁ‘f?@%@a Tige tgub e deeined. sampound

as(adoghmeloders WMSISP): 594.3 (M+H)+ Example 34 20 (25,35,11W-

and (2R,3R,11bR)-242-Arnino-10-methoxy-3-(4-methyl-pyridin-2-y1)- 3 4

6 MSHISBRinotiid@AHDXy| -propane-1 3-diol  This product was prepared

in.analogy to example 23 starting from (2S,3S,11bS)- and

10(2R), 818,39 RS P- éﬁtb@izymX%Rﬂb@n@@mﬁbﬁé&&b@wﬁ&&ﬂwﬁiﬂ-

A-
1,3,4,6,7,11b-hexahydro-2H-pyrid lin-2- b =
methyf pyridin- EX ;1 1r 3.4, 6 n Ob[2hexa %H%II—? p f§ m]fs%:éﬁltﬁlgh%?m

2-fthine

This product was prepared in analogy to example 8a starting from (25,35,11bS)-
and (2R,3R,‘1 1bR)-(2-tert-butoxycarbonyl-amino- 10-methoxy-3-m-tolyl-1,3,4,6,7,1 1b-
15 hexahydro-2H-pyrido[2,1-a}isoquinolin-9-yloxy)-acetic acid methyl ester (0.30 g) and
20 % NH3/MeOH to obtain the desired compound (0.25 g) as colorless crystals.

MS (ISP): 496.5 (M+H)"

d) (25,38,11b8}- and (2R,3R,11bR}-2-(2-Amino-10-methoxy-3-m-tolyl-1,3,4,6,7,11b-~
hexahydro-2H-pyrido{2,1-ajisoquinolin-9-yloxy)-acetamide hydrochloride

20 A suspension of {(25,35,11bS)- and (2R,3R,11bR)-(9-carbamoylmethoxy-10-
methoxy-3-m-tolyl-1,3,4,6,7,11b-hexahydro-2H-pyrido[2,1-a]isoquinolin-2-y1)-
carbamic acid tert-butyl ester (0.105 g) in dioxane (5 mL) was treated with 6 M
HCl/dioxane (0.5 mL) and stirred at room temperature for 60 hours. Ether {10 mL) was
added, the precipitate was filtered, washed with ether and dried to obtain the title

25 compound (0.09 g) as colorless powder,

MS (ISP): 396.5 (M+H)*



25 (0.30 g) to obtain the title compound (0.18 g) as a brownish foam. MS
(ISP): 414.6 (M+H)+ WO 2006/058628PCT/EP2005/012436 - 62 -

(S)-3-[(25,35,11bS)- and i
“@%@@%ﬁ% %Q) 2-Amino-10-methoxy-3-(4-methyl-pyridin-2- FEYRFPos2436

111D-hexale-1 a) (25,3S,11bS)- and 50
(2R,3R,11bR)-94(R)-2,2-Dimethyl-[1, 3]d|oxolan -4-ylmethoxy)- 5
10-methoxy-3-(4-methyl-pyridin-2- 7;}@,,31,1@ &77,11b-hexahydro-2H-pyrido[
2,1- aJisoquinolin-2-ylamine This product was prepared in analogy to

exane A% sgringfr @ﬂﬁ%ﬁﬁ@@zlﬁﬂn@% methoxy--m-tolyl 13,467, 11b-

(2§5§R %11b =2- amin -10 -methox - & - L in-2-y1)-1,3/4,
h'e‘x%&m%%%rr&@[é Mﬁﬁﬁ%ﬁ%me

(1@5—@-}@[@—&9) 2,2-dimethy141,3)- dloxolan 4- y11 methanol (0.66 g) arid
di-tert- butylazodicarboxylate (0.92 g) to obtain the desired compound
5 (043455 gPdd b lighthr iR HR ) NIS (18 H)0 5 8- (Mbtsholitb)i-yl-2-oxo-ethoxy)-3-

(SR3d(25,33,8 ¥0Sh-Badhydro-2H-pyrido(2,1-a]isoquinolin~2-yl} - carbamxc acid tert-
(Zﬁl{:‘;ﬁe J1bR)-2-Amino-10-methoxy-3-(4-methyl-pyridin15

2-y1)-1,3,4,6,7,11b-hexahydro-2H- pyr|d0[2 1-a]isoquinolin-9-yloxy]-propan

e-1,2- 0 35,1

(2 b %E “%"’JH(&“&E“ @}%ﬁé‘% RIS A5G MREtRg fym (25,35,11b)-
dﬁﬁéﬁﬁé E;)l Th WOW‘ gl :@f@ Angtoiv-1,3, 4 6,7,11b-hexahydro-2H-

10 Ibh@xéhb?dlftﬁ—}iﬁcpyﬂd@[%ﬂyh]mmo hmc?éw amning (G326 @) gm potassium tert-

teH@M%QngQSmehwéﬁ&@Q&@y%Mﬁl &Zﬁcl?%Qd'lb%hF'i‘&;ifﬁé%'Qﬂer

m oF, en filtered over a

co%%ﬁ%@ rﬁ%ﬁg E%%g%émﬁg a‘?t a’te %Sec\cl’é)ﬁgf’gtéﬁs fid the residue

on silica gel using ethyl acetate/ methanol/ conc.
amm n%srnngl 8% @Wd‘f_ﬂ 8:2:0.2 as an eluent to obtain the title compound

(Ob(?%%%)s qiifsglgglz}c{) { ) ,?ﬁlf,??br?{')dw(z-Aminq—10~methoxy—3-m—toiy}—1,3,4,6,7,1 1b-

15 hexahydro-2H-pyrido[2,1-alisoquinolin-9-yloxy)-1 ~morpholin-4-yl-ethanone
hydrochloride

This product was prepared in analogy to example 26d starting from (28,381 1bS)-
and (2R,3R,11bR)-{ 10-methaxy-9-(2-morpholin-4-yl-2-oxo-ethoxy)-3-m-tolyl-
1,3,4,6,7,11b-hexahydro-2H-pyrido[2,1-a]isoquinolin-2-yl]-carbamic acid tert-butyl

20 ester (0.10 g) and 4N HCl/dioxane (0.5 mL) in'dioxane to obtain the title compound
(0.085 g) as a colorless powder.

MS {ISP): 466.4 (M+H)"*
Example 28

(2R.38.11bS}- and (25.3R,11bR}-9-Benzyloxy-10-methoxv-3-{4-methvi-pyridin-2-v])-

25 1,3.4,6,7,11b-hexahydro-2H-pyrido{2,1-a lisoguinolin-2-ylamine

This product was prepared in analogy to example 20c starting from (35,11bS) and
(3R,11bR)-5-benzyloxy-10-methoxy-3-(4-methyl-pyridin-2-y1)-1,3,4,6,7,11b-
hexahydro-pyrido[2,1-ajisoquinolin-2-one oxime (0.49 g) to obtain the title compound
after chromatography (0.064 g) as a yellow foam. This product was eluted first during

30 chromatography.

MS (ISP): 430.5 (M+H)*



MS (ISP): 414.5 (Mi-H)+ WO 2006/058628PCT/EP2005/012436 - 63 -
Example 36 fath 2S 3s Ins - and m311 IMR
gi-n ._,_N_u)-10-nho 3(4meth1|oth|2--134/ )
%%exarfg,,,hclro 2H-ridinolin-9- 10 - ro ane-i a) (25,35, nB%? il S
(2R,3R,11bR)-9- ((S)-2,2-Dimethyl-[1,3] t%ﬁxolan -4-ylmethoxy)- 5
10-methoxy-3-(4-methyl-pyridin-2-y1)-1,3,4,6,7,11b-hexahydro-2H-pyrido|
2,1- alisoquinolin-2-ylamine  This %gqﬁgg\g@s prepared in analogy to
Example 35a starting from (25,35,11bS)- and

(RSB0 erOer O e o 3o RS2 A 134,07

bf PFgﬁ)liagiyi 1 1?5%1§H_ég\ér.d§5%[ H_%S&qEIPOI’Qogu?no in-9- o?

(S) -2, |met él ,3]- droxolan 4- le{ methanol (0.66 g) and
Bl BB PR (B 52 GRiesB R G R ﬁ%@qr%areé%&ﬁdb&br and

di-tertbu gas
5 (0@ %he@rarhg@ fOarpet NSRS () rtBlyB tiidh)-2-v1)6),3,4,6,7,1 1b-

(Rh<3a(B8Br3Sithi&)(arida)isoquinolin-2-one oxime (7.2 [g) to obtam the title compound

2 eth din
syl S R AR sy <

-propane-1,2-diol  This product was prepared in analogy to example 35b.

t It om (25,35 11@8) and
%Rgsgi § %’é)qé 2-dimethyl-[1,3]dioxolan-4-ylmethoxy)-10- methoxy-

| 3(4-

20

23

methyl pyridin-2-y1)-1,3,4,6,7,11b- hésearsidrdi2H-pyrido[2,1-a)isoquinolin-
2- Iamrne (0 29 g to obtarn after chromatography the title compound

(2R331:3 I:Jle)hE&BHV(:EE BHri\ﬂ:b&J)fii -2 1sooumolm 9-ol

[2-Amino-10-methoxy-3-(4-methyl-pvridin-2-y1)- 13 4 6 7 llb-hexah
dro-2HTWsigekRid- alispas a@mrpgu@a@g@emm% St EINANNGLS)- and

~h 1b
e e S e i 70
lﬁg ar8 Or[%/ d’cil s C T o] i@&b@ﬂ@m@t&trﬂ@cﬂﬁpoumd
e§ﬂ#9 g) as an orange foam. This product was eluted third during chromatography ( cf
example 28)

MS (ISP): 340.3 (M+H)*
| Example 31

(28,38,11bS)- and (2R3R,11BR}-9-( 2-Benzyloxy-ethoxy)-10-methoxy-3-(4-methyl-
pyridin-2-y1}-1,3.4.6.7.11b-hexahydro-2H-pyrido[2,1-alisocuinolin-2-vlamine

This product was prepared in analogy to example 22 starting from (25,385,11bS)
and (2R,3R,11bR)-2-amino- 10-methoxy-3-(4-methyl-pyridin-2-y1)-1,3,4,6,7,11b-
hexahydro-2H-pyrido[2,1-a]isoquinolin-9-ol (0.34 g), triphenylphosphine (1.05 g),
benzyloxyethanol (0.76 g} and di-tert-butylazodicarboxylate (0.92 g} to obtain the title
compound {(0.43 g) as an orange foam,

MS {ISP): 474.5 (M+H)™



This product was prepared in analogy to example 2a starting from
(2R,3S,11bS)- 30 and
)-2-amino-10-methoxy-3-(4-methyl-pyridin-2-y1)-1,3,4,6,7,11
Vﬁ%@@“%@/%s&sPCT/EP2005/012436 - 64 - eliEehinsiisise
hexahydro-2H-pyrido[2,1-a]isoquino|in-9_—8£ (1.22 g) to obtain the desired
compound after chromatography (0.74 g) as a light yellow foam. MS (ISP):
440.5 (M-FI-1) b) (2R,38,1 IbS)- argkample 32
(25,3R,11bR)410-Methoxy-3-(4-methyl-pyridin-271)-9-(2- 5

morphelinidsy L2agHR- SN alydro-eHoyidola, Lalls
S?g’g‘f'?r _ S CO oarra

(2S,3R,11bR -L[Q-H droxy-10-metho y--(4-meth I-py;ir’]-z-yl)-

1,3,4,6, 7. T ED HeXan e R RS o o <adatabiist s3atieafbemie Sdsd 1bS)
” tefEBURM-1B. EEtB) -0 44Beg o ohetinthel desinb:gompountbafteyridin-2-v1)-

c;wr(ggjtsggEﬁxwg@g%k@%umegpwamwﬁ,ﬁﬁ%ﬁi@E&W&Qmam the

(o ; -2-

[ZEAmino-lélLO-me%y@(ﬁr#étﬁyl-%%ﬁﬁ?n{ -131/11)-

1, hydro-2H-pyrido[2,1-a]isoquinolin-9-yloxy]-1-morpholin-

4-%§§g¥t)k&%%lrt}:(ﬁ/-a¥§chloride This product was prepared in analogy to -

example 26d starting from (2R,3S,

[10-methoxy-3-(4-methyl-pyridin-2-

bS)-gnd (2S,3R,1 IbR)-
B8R Z- vorpholin-4-y1-2-oxoethoxy)-
0 [2,1-a] isoquinolin-2- bamic
R LY - o T kG ’

OShEbRIRAmne
IbR)-2-12-Amino-10-methoxy-3-(4-methyl-pyridin-2-y1)- 1346 7
L1b-haphigsendit-dmprepalia fir SRR UM HIONAR 2P 2838 L 11s).-
IbS)s 92193(13,%@13}32@1@{13— “methoxy-3-(4-methyl-pyridip-2-7)r 1,3,4,6,7,11b- |
[%Eé?grr x%%%metgo - f -me ){fyp ridin-2= PP, ,H_,é,?,_ 0T,

" b %g’/ ORI Rcfof 2 1SARLBRSAL 2] Satrahryimid @l (ty26 g),
estérdi-brmizlorpduptapas Prépdrghini aatpgypid-esample 28as1aling o obtain

frave §25:3mAdbR) ¢t @Rdo(2R 3Rdinge foam.
IbR)-2.—amino-10-methoxy-3-(4-metﬁyl-pyridin-2-y1)-1,3,4,6,7,1 lb-

MS (ISP): 594.3 (M-+H)"

Example 34

20 (28.35,11b8)- and (2R.3R,11bR)-2-[2-Amino- 10-methoxy-3-(4-methyl-pyridin-2-v1)-
1.3.4,6,7.11b-hexahydro-2H-pyrido[2,1-alisoquinolin-9-yloxy]-propane-1.3-diol

This product was prepared in analogy to example 23 starting from (25,35,11bS)-
and {2R,3R,1 ibR)w9~(2—benzyloxy~1—benzyloxymethyi-ethoxy)—10«methoxy-3—(4—
methyl-pyridin-2-y1)-1,3,4,6,7,11b-hexahydro -2H-pyrido[2,1-a]isoquinolin-2-ylamine

25 {0.30 g) to obtain the title compound (0.18 g) as a brownish foam.

MS (ISP): 414.6 (M-+H)*



> (

30 hexahydro-2H-pyrido[2,1-a]isoquinolin-9-ol (0.34 g) and
di-tertbutyldicarbonate (0.24 g) to obtain the desired compound (0.405 @)
ellow foam. WO 2006/058628PCT/EP2005/012

s alight 436 - 65 -
ngﬁiﬁf (M+H)+ b) (2S,35,11bS)- and (2R,3R,1 IbR)- P Rish i

[10-Methoxy-3-(4-methyl-pyridin-2-y1)-9-(2- morpholin-4-y1-2- oxo-
ethoxy)-1,3,4,6,7,1 Ib-hexahydro-2}{-pyrido [2,1 -a] is oquinolin-2-
yll-carbamic acid tert-butyl ester  Fhismproghict was prepared in analogy
to example 27a starting from (2S,3S,11bS)- and (2R,3R,1 IbR)-

[9¢byarons. K0 Bethoxy GR(IRmebmyLAXAStn 20 kb3 & 8. F L Dot pvridin.2-
hexahydrQ-2Hmyri-do [2, 1-alisoaur -”:_ -carhamic’acid tert-putyl

ester (U.24 g), potassl ert-putyrate j- BOFa _9_”; OXy|-propané-1.2-diol
4-2- ’ Nmor ' 7.q).t tain after chromatography the
e A B AR e syt gethon -
MEmethery2s(4sonts)-piRgin-2-y1)-1,3,4,6,7,11b-hexahydro-2H-pyrido[2,1-
(2Ri8RIAER)2512sfimaino-10-methoxy-3-(4-methy1-pyridin-2-y1)-
1,3,4,6,7,11b-hexahydro-2H-pyrido [2,1-a] isoquinolin-9-yloxy] -1
-morptidia srodethanope pydiihiariey Ehe die LOMmROURLWAS AP G ths)-
inaaangyH P 1stan m,15 3S,1IbS)-.a

WgHLa A A&%@dl%t%%ﬂ%%ﬁ% ﬁ%ﬁY§%@(3:99.1,3,4,5,7,1Ib_

I T e AR 300 7 o b Fobyole 145,

10 odindlitrdimpthd b Emlioseientdribubptiester (0684 o dibiatn the

15

désindacdimpenyth (OB Ty a5 amam@@&@ﬁ%@é&&f%ﬁ{uﬁﬁdﬁ%) 2041
Msklgh 2QExample 39 2S 3S 11bS - and 212 3R 11bR -2-13 46 7
lIb-heolin_9 i_acetamide hydrochloride a) (25,35,11bS)- and

(%ﬁﬁ%ﬂ)lqgg)ggiﬁ%r moylmethoxy-10-methoxy-3-(4-methyl-
pyridin-2-y1)-1,3,4,6,7,11b-hexahy-dro-2H-pyrido[2,1-a]isoquinolin-2-yll-ca

e e R ap 1 R SRty - (- ey oyiidin-
[Z180- By daPBRAbIHRE Herrridaigstyabisomaieihiptpytidiri-propane-1,2-diol

- y1)-1,3,4,6,7,11b-hexahydro-2H-pyrido [2,1-a]isoquinolin-9-yloxy] -acetic

20

acid mEar/pstion(ef (ESapidleS1 20(0 (28.33.00 bR (R 2lesdiatkthyl-

cohidiondl{6-18/ig)etisonygol ortasth 38y SPlitl methyl-pyridin-2-y1)-1,3.4,6,7,11b- :
hexahydrq-EH»pyrido[2,1—a]isoquinoiinn?.—ylamine (0.325 g) in tetrahydrofuran (30 mL)
was added 2N HCI (10.0 mL). The reaction mixture was stirred at room temperature for
20 h, then filtered over a column of Amberlite IRA—&OO. The filtrate was evaporated, and
the residue was chromatographed on silica gel using ethyl acetate/ methanol/ conc.

ammonium hydroxide 8:2:0.2 as an eluent to obtain the title compound (0.029 glasa
light brown foam,

MS (ISP} 414.5 (M+H)*



MS (1SP): 497.5 (M-i-H)+ WO 2006/058628PCT/EP2005/012436 - 66 -
b) (2S,3S, 11bS) and
R )-2-[2-Amino-10-methoxy-3-(4-methyl-pyridin-2-

“‘(Yl% 9?@%8 -hexahydro-2H-pyrido[2,1a]isoquinolin-9-ylox ?%(.%)GE Tide 2436
hydrochloride The title compound was p_r§ ared in analogy to example
26d starting from (2S,3S,11bS) and (2R,3R,11bR)-
[9-carbamoylmethoxy-10- methoxr3-ﬁ§am§myg 5
pyridin-2-y1)-1,3,4,6,7,11b-hexahydro-2H-pyrido [2,1-a] isoquinolin-2-yl|

icaﬁ%nr @5ich teiibuivl @iag (DdR)9) 1o ahtain the desire

aaoorlss 0 er. MS [ISP);
ol Jafﬂu\%}llga o -2H-pyrido] &% aj1sogquinohin-9- VIOXV]~Dropane 1,.2-diol

(2R,3R,11b1)-2-Amino-3-(4- quorometthe |d|n 2-y1)-10- 10 metho -1 3
t

4 8 72985 HBR MR b2RaBd bRIP rhihngi s Stignethyl-[1,3] dioxolan-4-ylmethoxy)-
5 2-Bromthaxiéri-butythgirpethihslabyleikihgthit) - ipribjdeo-2 Hopprikl #tjon

of:2raameid(hygiexyenethyl)pyridine (Lancaster, [CAS 118289- 16-0])
(7.3 g) and imidazole (2 65 g) in dichloromethane (80 ml) was added

dropwn% A5 QLR c@]tnoa% '%&m Etag J%M%‘@}SM&%% 11b5)-
chlorl @ ImlIor ere ctlé) wlxgu‘lr% Wa
stlrre tg A ouredHcl)n Xge atera Bred’ llh 71

d.éﬁ*@b@m@tﬁ%eyw?@%gﬁmqﬁﬁ%@m wa’eﬁ@a wmhwaiéhogahne (1.05 g),
10 sddfnlydinogital idnktedaltion andlonne (e g) audrdnagnesium

sulate.and canssntiateds The obide seRevnd was filtered ﬁ\éeé?sdygﬂ &%Lge

(2 00 ) with dichloro- 20 methane as an eluent. The product containing
fractions were evaporated to dryness to obtain

gﬁgﬁﬁgﬁ%%g?wxmynethyl-siIenyloxymethyl)-pyridine (10.3g)asa

. b) (R)-3-(25,35,11b$) and (2R,3R,11bR}-3-[2-Amino-10-methoxy-3-{4-methyl-pyridin-
15 2-yh-1,3,4,6,7,11b-hexahydro-2H-pyrido[2,1-a]isoquinolin-9-yloxy] -propane-1,2-diol

This product was prepared in analogy to example 35b starting from (25,38,11b8)-
and (2R,3R,11bR)-9-((5)-2,2-dimethyl-{ 1,3 {dioxolan-4-ylmethoxy)-10-methoxy-3-(4-
-methyl-pyridin-2-y1)-1,3,4,6,7,11b-hexahydro-2H-pyrido[2,1-a]isoquinolin-2-ylamine
{0.29 g) to obtain after chromatography the title compound (0.042 g) as a light brown
20 foam.

MS (ISP): 414.6 (M+H)*
Example 37

(2R.38,11bS)~ and (2S.3R,11bR)-2-[2- Amino-10-methoxv-3-(4-methvl-pyridin-2-vi}-
1,3.4.6.7.11b-hexahvdro-2H-pyrido[2,1-alisoquinolin-9-vioxy]- 1-morpholin-4-yl-

25 gthanone hydrochloride

a} (2R,35,11b8)- and (2§,3R,11bR}-[9-Hydroxy-10-methoxy-3-(4-methyl-pyridin-2-y1)-
1,3,4,6,7,11b-hexahydre-2H-pyrido{2,1-2]isoquinolin-2-yl] -carbamic acid tert-butyl

ester

This product was prepared in analogy to example 2a starting from (2R,38,11bS)-
30 and (25,3R,11bR)-2-amino-10-methoxy-3-{4-methyl-pyridin-2-y1)-1,3,4,6,7,11b-



5

10

20

Z5

30

b) (3R,11bS)- and
(35,11bR)-9- Benzyloxy-344-(tert-butyl-dimethyl-silanyloxymethyl)
{9}9 1-10-methoxy-1,3,4,6,7,11b-hexahydro- pyrldo[%,&ﬁgilﬁ g%]gl
2 one 35 his compound was synthetized in analogy to exam
startlng from rac-9- benzyloxy-10-methory,1,3,4,6,7,1 |b -hexahydro
-pyrido [2,1-a] isoquinolin-2-one (1 g) and
2- bmmhgadaeemwub@umam@mwmgmgmlgm@m {8:)ield<a YeHOWund
ona@@mamgr gl %1-;51&)3%\(\é@lg@qggggsazsPCT/EP2005/012436
11b

- 67 -c) ZIE-(3 (35,11bR)-9-Benzyloxy-3- [4-

(t%st{lf&gl)-d gbegm(}r ﬂﬁnyloxymethyl) pyridin -2-y1

-10-methoxy-1,3,4,6, 7 11b hexahydro pyrido [2,1 - a[isoquinolin-2-one

e R e e PRI I MG -0

dWas'5 o
(3@&119@51@%%%%9@?@&@& Bérgid ydro 2H-pyrido[2,1-a)isoquinolin-2-
silgindeyrnetinit) yeyritlinyRefet 0-methoxy-1,3,4,6,7,11b-hexahydro-pyrido
[2,1- alisoquinolin-2-one (600 mg) after a chromatography (silica gel,

ACO Et/Mﬁ@tmﬂ;mmm peélpwrlefbiamr(«'ﬁ@@f 0 MP1eT74 - HatMad b A0 d)

35@ ﬂ-l '.ﬂu"E‘t:TI S 3R 11bR)- droxy‘~10 metho (4-methyl-pyridin-2-y])-
-3- d|m any aoxy et pyrigln Yr v
_Q%B;é;b;g)lﬁi il'i oy %}%&1 1sH &ﬁ?ﬁ}j’ﬁlf agid tert-butyl

|s@efafr{8|ﬁﬁzldﬁé>bm Tﬁ@l@@ﬂpmmamwmammn@a@gxas a light
exathplefddme. starting from Z/E-  (3R,11bS)-and
(3S,11bR)-9-benzyloxy-3- [4-(tert-butyl-dimethyl-silanyloxymethyl)- Is

pywigitey BE710cmethpxy-1,3,4,6,7,11b-hexahydro-pyrido[2,1-alisoquinoli
n-2-one oxime (400 mg) to obtain a yellow foam (327 mg). MS: 484.6

(NH'@)R@ (288344 b8)3RATHR)-2-[2- Amino-10- methoxy-3-(4-me th ch 2-y1 -

-y| %‘%J&éfxlyx 5%,6?}?1 i b A?r'é” Y b

ERﬁ)ﬁs O ride

"This product was prepared in analogy to exampie 26d starting from (2R,35,11bS)-
and (25,3R,11bR)-[10-methoxy-3-{4-methyl-pyridin-2-y1)-9-(2- morpholin-4-yl~2-oxo-
ethoxy}-1,3,4,6,7,11b-hexahydro-2H-pyrido[2,1-a)isoquinolin-2-y1}-carbamic acid tert-
butyl ester (0.15 g) to obtair the title compound (0.132 g) as an amorphous powder.

MS (ISP): 467.1 (M+H)*
Example 38

{28,35,11bS)- and (2R,3R,11bR)-2-12-Amino-10-methoxy-3-{4-methvl-pyridin-2-v1)-
1,3,4,6,7,11b-hexahydro-2H-pyrido[2,1-alisoquinolin- 9mvloxvl 1-morpholin-4-vi-

ethancone hydrochloride

73.) (25,35,11b8)- and {2R,3R,11bR}-[9-Hydroxy-10-methoxy-3-(4-methyl-pyridin-2-yl)-
1,3,4,6,7,1 1b~hexahydro-2H—pyrido[2,1~a}isoquinolin~2~y1} -carbamic acid tert-butyl
ester

This product was prepared in analogy to example 26a starting from (28,3S,11b$)-
and (2R,3R,1 le)~2~amin0—1(}-methoxy~3~(4—methy‘1~pyridin~2—yl)—1,3,4,6,7,1 1b-
hexahydro-2H-pyrido(2,1-a]isoquinolin-5-ol {0.34 g) and di-tertbutyldicarbonate (0.24
g} to obtain the desired compound (0.405 g) as a light yellow foam.



(2S,3S,11bS)- and

(2R,3R,11bR)-2-Amino-3-[4-(tert-butyl-dimethylsilanyloxymethyl)-pyridin-2
W .]2%6%85%2 éhoxy-l,3,4,6,7,11b-hexahydro-2H-pyr|d0[2,1- P
alisoquinolin-9-ol was prepared according to the procedure descri
example 14g starting from Z/E-(3R,1le_.)6-5aﬂnd

(35,11bR)-3-[4-(tert-butyl-dimethyl- 25

T[EP%ﬂeﬂal ?Ill 2436

hydro- pyrido[2,1-a]isoquinolin-2-one mdme (400 mg) to yield a red foam

(88 345 b4 QM e 1R (2R Srelik lﬁ(ﬁ%ﬁﬁzﬁﬁﬁn-z— 1)-9-(2-
IbR)-{3:]4-(tert-Butyl-dimethyl-sifanyloxymethyl)- pyridin-221 - 77
o AR iy isoquinolin 2
alidbGarhemme 2qd JeaBamesi@id tert-butyl ester  (25,35,1 IbS)- and
(2R,3R,11bR)-2-Amino-3 B
5 [4-(tert-busyprinetigAs PasAts) imetaldEpiricineBYR 7a starting from (28,35,11bS)-
-1ehth@RORY: 16RH (6, Bytitoxhen ezt -pyrifand by W0 2 v1)-1,3.4.6.7,1 1b-
2008958629 CHERANSINAAI0 86 tsonnoin: Siol (B0 mo s '
treated according to the procedure escrYbea in exampiie 2a 10 foier thét &)
tit%%%ﬁh‘ﬁsﬁ?{&%%ﬁ% BV PO T gl avacesyigmeiRialime (§.07 g) to obtain
(zgftgggb{@ggtogﬁ@hy the desired compound (0.267 g) as a colorless foam)
(2R,3R,11bR)-[2-tert-Butox-ycarbonylamino-3-(4-hydroxymethylpyridin-2-
10 y I3 OL¥Rethok§1V3;46,7,11b-hexahydro-2H-pyrido [2,1-a] isoquinolin-9-
yloxy] -acetic (25,35,111)S)- and (2R,3R,11bR)-{3- [4-
(teitRBOA; iyl ALy FoTy Ry DML 2 W UG AL ORGS0 1)
LBt ib-hoxaucboatypuide [2.4:aLisasnelineg, vi-carbamic acld
tegﬁlbautall egt r (C]hq m ) was dissolved in DMF. Usi g]t{ﬁ% procedure 1 ¥
described i é?am%le a, the title product was obtained as a white solid
(68 mg),,MS: 528.3 (M+H)+ h) (28,35,1 IbS)- and
(2R, 3R TTBRS. CRRIHB i oSt RS FIEkR 2apyla 86d starting from
15 methésy b3 420 (38 B8 héKahy (i o-mietpyricb]2; tratisdquyindiin29yiiaxyt-ace
t('mgsﬁhiz?ei%@&ﬁslﬂb@ﬁﬁﬂg-he%alzydro-2ﬁ~pyrido[2,1—a] isoquinolin-2-
X - - I ino-3-(4- .
hzy,%]rox I[r];netjrgl I-p Er%ﬁ%%%%@ﬂég%gﬁ%ﬂ%)%dffﬁe%(ceg’(%? Féié%zﬂ)ﬁ)l asan
dgrfzig %%@éu|Fi%l1n-9-yl.oxy]-acetic (65 mg) was dissolved in 2 mi
diggo omethane under ice cooling. Diethylaminosulfur trifluoride (59 mg)
W a(iﬁféd‘tgﬁ@ M&=olution was stirred for 2 hours at 0 C. The reaction

mixture was poured on crushed ice/NaHCO3 and
20 Example 39

(28,38,11b8)- and (2R,3R11bR)-2-[2-Amino-10-methoxy-3-( 4-methyl-pvridin-2-yl)-
1,3,4,6,7,11b-hexahydro-2H-pyrido!2,1alisoquinolin-9-vloxyl-acetamide hydrochlgride

2} (28,35,11bS)- and (2R,3R,11bR)-[9-Carbamoylmethoxy- 10-methoxy-3-(4-methyl-
. pyridin-2-y1}-1,3,4,6,7,11b-hexahy-dro-2H-pyrido|2,1-a}isoquinolin-2-yl]-carbamic
25 acid tert-butyl ester

This product was prepared in analogy to example 8a starting from (25,38,11b8)-
and (2R,3R,11bR}-[2-tert-Butoxycarbonyl-amino- 10-methoxy-3-(4-methyl-pyridin-2-
71)-1,3,4,6,7,11b-hexahydro-2H-pyrido[2,1-a]isoquinolin-9-yloxy] -acetic acid methyl
ester (cf. Example 12f)(0.19 g) to obtain the desired compound (0.18 g) as a colorless

30 solid.

MS (ISP): 497.5 (M+HD)*



20 extracted with CH2C12. The combined organic layers were dried over
magnesium sulfate, evaporated and chromatographied (silica gel,
“@%‘%}lﬂ% e0H/ NH40H, 9/1/0.05). The residue was disso%’(‘?’ldmi:rﬁz%nrsr}(lumss
ioxane and 0.5 ml 4M HC1/ dioxane stirred 4 h at room temperature,
precipitated with diethyl ether and filtrated to deliver the title compound as

a yellow solid (14 mg). 25 MS: 431.0 (M+Fi) Example 41 (2S,3SJ
S8 BSOS AR - ASER (-t pyritin 20
, 2H- . -an . . . .

AT e R e B im0 et Rydrochloride
1,3,4,654,11h-hexahydrq-pyrido[2,1-alisoquinolin-2-one oxime was
fridanpc it R R R Sy

eiig the itk fme i) hd tebrmeophoaiherard§-othigdatanetiite:
5 salididinve- FacINEEB2 BREFHRRR00EDHRAAE 2, 69 HMiAd RS M E amic acid

Examopleyf (29361 BShb80d the desired product (0.135 -
(2R,3R,110R)-2-AMIN0-10-methoxv- 3 phbmy Ll 546 & 2 & colorless porder

7,;’14@3(1@%@3;@!_@@11-@90 [2 1-al isoquinolin-9-ol 5This cdmpound was
prepared according to the procedure described in example Ic starling from

(35,11bS)- and (3R,11bR)-9-benzylgxy-10-methoxy-3-phenyl-
1,3,4,637,11b-hexahydro-pyrido[2,1E-}§¥|I§‘8%el:?§olin-2-one oxime.

C aphy: (silica,gel. . GH2C 12/ MeOH/ NE4OH, 10/1/0.1) provided
a g%%%?éo -V!_, 25 _ "'v“ TSRS gregiet VI-DVI‘IdIII?ZE)VD-IO—

A
orar 1L ; 34 . . e .
10 Jagagiac] o6 .4 Inshexahvdrog 2kl -nradol 2 e lishauin dlin- 8- Fiadb-dvexahwid

dmePithéstes- 'amine a)
N-[2-(2-benzylwry-3-methoxy-phenyl)-ethyll-formamide
CarBdhyldiirridazoleu(@RlintaRynghwasdissohed i dikE (15 mL) under

nitrogen
To a solution of 2-bromo-4-(hydroxymethyl)pyridine (Lancaster, [CAS 118289-
16-0]) (7.3 g) and imidazole (2:_65 g) in dichloromethane (80 ml) was added dropwise
15 aver 15 minutes at 0-5 °C a solution of tert-butyldimethylsilyl chloride {5.85g) in
dichloro-methane (20 ml). The reaction mixture was stirred at 0-5 °C for 3h, poured
. onto ice/water and extracted with dichloromethane. The organic phase was washed with

water, sat. sodiumhydrogencarbonate solution and brine, dried over magnesium sulfate
and concentrated. The crude compound was filtered over silica gel (200 g) with dichloro-

20 methane as an eluent. The product containing fractions were evaporated to dryness to
obtain 2—bromo-4-(tert—butyl~dimethyl—silanyloxymethyl)—pyridine (103g)asa
colorless liquid.

b) (3R,11b8)- and {3S,11bR)-9-Benzyloxy-3- [4—(tert—butyludimethyl—sﬂanyloxymethyl)—
pyridin-2-yl]-10~methoxy-1,3,4,6,7,1 1b-hexahydro-pyrido{2,1-a] isoquinolin-2-one

25 This compound was synthetized in analogy to example la starting from rac-9-
benzyloxy-10-methoxy-1,3,4,6,7,1 1b-hexahydro-pyrido[2,1-a}isoquinolin-2-one (i g)
and 2-bromo-4-(tert-butyl-dimethyl-silanyloxymethyl)-pyridine to yield a yellow il
{606 mg).

MS: 559.5 (M+H)"

»



15 and a solution of formic acid (0.15 mL) in THF (5 mL) was added
slowly over 5 minutes. The resulting mixture was allowed to stir at room
“tggm (Efr[%%%r% for 30 minutes and then a solution of POT/EP200S/012436
(ZZP enzyloxy-3-methoxy-phenyl)-ethylamine (1.0 g, made%c/gora?ng 0
Chitn. Then 1973,8 (3), 308-313) in THF (10 mL) was added dropwise
over a period of 10 minutes. The mixture Was stirred and TLC analysis

co@fzme(@mmbetﬁl@@sumﬂtboaﬁ&aﬁm_§I{a4£i<@&mf§{ia E‘i%%ﬁv‘ai "

el

e tion. mixtur s cgncentrated jn vacuo, diluted w
D L e L e S sre sl -
arfd RN Hisd-4RE B9 ESorated to give the crude product as a yellow oil,
The residue was purified by flash chromatography (50 g silica gel,
gradiernt Srs it araqpegiivae desesisbin vl Abdlkeifiaatiopsund was
5 co&iﬂ&iﬁ@ﬂbﬁ dBRj &eﬁg radliCSNER corbhinAe g and eyapemtad i give
a solgtisssoikibat sqligified oon i 9 7%). 11-1NMR (5
cqggéﬁgﬂf?% gs’ﬁ1%%;07%%4‘#%@&@@%5?%:%1%@13 e
6.7 mg Y5 B8 T D T OB s Y s 28 A6 QRUNROELAG/ 1) as
(t, 2N oM S$46° 368:2 (MNH4+). b)
5-Benzyloxy-6-methoxy-3,4-dihydro-isoquinoline, hydrochloride salt and
fréésbég‘b%éﬁ&ﬁly distilled POC13 (2.03 mL) was added to CH3CN (60
mL) under argon. A solution of ‘ :
10 NARYERBERLY Iy SrirdthbMyRpiselty Hpethyt fatimarmiten: Ay iR GG Midin-
- 20y (AShpakowyan adead:Hyi9y/iRge PURRAVRLA PRERT Of 2)h “{%%%ﬂnrz-one
ano

the kesulting mixture was allowed to stir for additional 3(i|ours. M

(60 mL) was added carefully and the mixture was stirred for 30 minutes.

The SOJ}Li'EJi[OQOVI\ﬁaSO cggcentrat d in vacuo and ethyl acetate (50 mL) was

added fo the residue with &t ﬁ?&@ﬁé%f‘i‘?ﬁﬁ%f‘é‘&‘ﬁ%’dh’&%@@ fiparelE-

wishdtPiiiaddiial AobrcarBenyt hteticat dndytided drhyladlanyioxyivethyl)-
15 cafpridiss?spljel (Br681g)<yHng, flasel wasxevphoratediand: pipciRiialion 5am.

ethyhaceiaie, ggg%%g%goz@v%g%gqgﬁr )Qf produet (0.27 g). ibl NMR
(8, DMSO-D6§: 13.18 (br s, 1H), 9.01 (s, 1H), 7.76 (d, 1H), 7.44-7.36 (m,

Sils. :@8(ehiLi)5.01 (s, 2H), 4.02 (s, 3H), 3.74 (t, 2H), 2.94 (t, 2H). MS

(ESI): 268.4 (M1-1+). 10Release of free base: o

5- -8smet -H4-gdihydrg-isoquinpline, hydrqchloride salt (5.0 g)

W(!a?%tgrg ’)ﬁagt?e%13 v%?t%3£?hﬁ%’é%§41§(?g %%Fé%%%ﬁggaﬁﬁﬁﬂa@&%%% extracted

WHIPRIRRESRS ERFIEIEE WL OTRE kGRS ey érl b avelstsed- SRt ppride 2, 1-
20 dedepaveolilg@oU, evaporated and dried in vacuo to give

5-benzyloxy-6-methoxy-3,4- dihydro-isoquinoline as a light brown oil (3.12
g). 15NMRYBIEDCDE) BB (1HR))2-A42n6-32 {micatDu i), 6.84

(@ﬂ&ﬁ&b@%&&ﬁ@%@ﬁ%@ ib)na%tﬁ&&fi;a%i‘,'é%?g HebVa Q) om pyridof2,1-

4- L@e&%}ylﬁmmgi -tol§l- ytan-2-one h drochlbride sa?t_ o
3 Methyiphen Iac@{%sn%% PG SRR P RSB R RS AR o gple 148
afd'pa {GeliVabl i§ 3 0a43ReteRdiéd terbuoidtdintthyiel (5 mL)

25 apithdytiropsedfitpperidin-2-yi] -9-hydroxy-10-methoxy-1,3,4,6,7,1 1bmhexahydro~

pyrido[2,1-a]isoquinolin-2-one oxime (400 mg) to yield a red foam (83 mg).

MS: 470.4 (M+H)*

£ (25,35,11bS)- and (2R,3R,1 le)~{3u[4—(tert~Bu'ty1~dimethy1-silanyloxymethyl)~
pyridin-2-yl}-9-hydroxy-10-methoxy-1,3,4,6,7,1 1b-hexahydro-2H-pyrido[2,1-
30 ajisoquinolin-2-yl}-carbamic acid tert-buty] ester -

(25,35,11bS)- and (2R,3R,11bR)-2-Ammino-3-[4-(tert-butyl-dimethyl-
silanyloxymethyl}-pyridin-2-y1]-10-methoxy-1,3,4,6,7,1 1b-hexahydro-2H-pyrido}2,1-



20 HC1 were added. The mixture was heated to reflux for 24 hours,
cooled and concentrated in vacuo. Acetone (10 mL) was added to the
residue with stirring and the suspension was kept at 0 C for 1 hour. The

VEB1ifa%/a%ffered and dried in vacuo over night (0.972 g). THS HiR{p12436
was used without further purification.  11-1 NMR (8, DMSO-D6): 10.28
(br s, 1H), 7.31 (t, 1H), 7.18-7.10 (m, 3H)%%51 (dd, 1H), 25 3.81 (dd, 1H),

(3 . %ﬁ}%nﬁ@n@ﬁn JSJ:B} (%(7 1111@ wﬁ@%r&tgé' a('.%’o?ﬂr)lg %oqrge(f)r&He)fuM%e(s%rsﬂla)édzlg(se'}?ample
rg/g}"(%%?%%%)?’ée-E@ﬁ%ﬁ&%@%ﬁé&%ﬂ%ﬁ@-%ﬁlﬁ-?@4,6,7,11b-hexahydro-

pyfido [2,1-a] isoguinolin -2-one
S-angzpoiﬁéfﬁithoxye,4-dihydro-isoquino|ine (3.65 g) and
4-dimethylamino- 30 3-m-tolyl-butan-2-one hydrochloride (8.24 g) were

dig2dRrethint i Faph ARL3 bR iier tez s Brtorsierdbey mirtaeednid hptiowrgiethyl-

5 to mtiidinrdgh iempehatyreé, $ot, §6, Nidutsx AHye MXELHE MBS OB i in-9-
mixte-afdge, sat. NaHCO3 and brine and extracted with ethyl acetate.
The organic layer was washed with brine, dried over Na2S0O4 and - 71 -

everaraigdsn Ihe le-product purified by.flas .
N ?i??ﬁﬁé%%%‘?‘ A R Bty prcin
fraéﬁrgﬁ§q§6r‘§é‘%"i g%ﬁ&%& et Prodd f%ﬁé?é%%%%@d%ﬁ%i%&aﬂ\é@%ém@v%
yieldreabarais/msig! iisniaar eviae (B8 MigSye-Biermiytdxiy- BME. Using the procedure
10 metthaxlyedimetalybid 6,416, firklfrdixaive spmiid ol2a lalisQaminelingzon
e (4.06 g) as 5 a light yellow foam. MS (ESI): 428.8 (MH+). e)
rap63$28.30H)+8:Benzyloxy-9-methoycy-3-m-toly1-1,3,4,6,7,11b-hexahydr
o-pyrido [2,1- al isoquinolin-2-one oxime
1389 A9 B E-Genaxlon SuRehaR - bkt A bl dfp
-10 Or;cc]irg [324’La) s Ol_ll,llnﬁlln-Z- aé?%]%%f ) was dissqlved‘in abs. © "
methano r‘nl_éﬁ én§ ngt{erl}fgrcrﬁ%?ﬁ ! %ﬁo it = (EP R gpetig acid
h)}BFf}WI fne hydrochloride (65 mg) were added. The mixture was
heated to reflux for 4 hours and the resulting suspension was cooled to
15 room tdAveEratlife-and ERpBrhibR)Fbilewihgatditibongtavater §84nL) and
mhpﬂmm@t@ﬁmheﬁmmmﬂye@%@mmwﬂﬁm&ﬁ@eﬁrﬂm&é,1-
VacHB RYREIIHRY €aleti i i i '
rggggﬁ 151%15 g%%]nz%éﬁ . S-Irﬁ%gaf( St IS il p s sns e ice
R e e OB P 92 VRS SOOI stired
(%1)2 hQEf.SaH@I P+ /I b reaction mixture was poured on crushed ice/NaHCO; and :
20 ra&(ﬁ&%ﬁﬁ%@@&@ﬁﬁé@&@@ﬁi@ﬁ?é@W&r&aﬁiéd@r?e%ﬁé?ﬁ&‘i@ﬂi/%fate,
O-2JApyrdol QUUBREGRARMN s cl, CH,CL/ MeOR/ NHLQH, 9/1/0.05). The
2008 (35, bt Bervlipa ey S TR ORI O
temperature, precipitated with. diethyl ether and filtrated to deliver the title compound as
a yellow solid {14 mg). ‘

25 MS:431.0 (M+H)Y"
Example 41

(25,35,11bS)- and {2R.3R,11bR)-9-Benzyloxy-3-( 2,5-dimethyl-phenvl)-10-methoxy-

1,3,4,6,7,11b-hexahvdro-2H-pyrido(2,1-a lisoquinglin-2-ylamine

(35,11bS)- and (3R,1le)—9-—Benzyioxy~3—(2,5—dimethyl—phenyl)«10~methoxy-
30 1,3,4,6,7,11b-hexahydro-pyrido[2,1-a)isoquinolin-2-one oxime was dissolved in
methanol. Using the procedure described in example 1¢ and reducing the reaction time
10 1h, the title product was obtained as a white solid.
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pyrido[2,1-a]isoquinolin-2-one mdme (108 mg) was dissolved in methanol
(5 mL) and THF (5 mL) and conc. NEPH (25%, 1 mL) was added. Raney
nickel (5 & 00 mg) was added and a H2-atmosphere was introduced b
dF&acuation/Hz-introduction. The mixture was hydrB g Féy 5012436
overnight and- beside a lot of starting maggrlal - a new 25 product was
observed. The mixture was evaporated and the residue was
chiviinategragheron silica gel using a gradient of methanol in
dichloromethane containing 0.5% NH4O0H as an eluent. Beside starting
material (84 mg), the desired reduc%ggug rac-(25,35,1
IbS)-8-Benzyloxy-9-methoxy-3-m-toly1-1,3,4,6,7,11bhexahydro-2H-pyrido

2seldsonyinglis Gyiaminauasopiaingd asia ot velow foam. 30,10

m 2 l\ﬂ dgo_ ﬁ%%%%gw&—ébdbzbk’b
le) -2-Amino-9-met OXy -3-m-tolv1-1,3.4,6,7,11b-hexahydro-2Hat-8-ol

a) rac-(38 BB B VGBS PILATAFOK &}{%gﬁpt%l‘f/m rgcgdqE, gescribed in example 1c
Ibsﬁﬁaﬁm@&iw@@“ 3115 (@Ri3d4B)RDltr:23d0e - 10-methoxy-3-phenyi-
rac33,3,1h )= Beﬁﬁﬂay@isy&fd'[@lhﬁ’]’%@mm% drd 48 e']éiprglﬁx?o ¥apl(1)y (silica

e A R ol 10% P on

chatcoal (8 were added. A H2-atmosphere was introduced by
repeated evacuation | H2-introduction. Stirring was 10 continued for 18
hours. The reaction mixture was filtered through celite and the filter cake
was Washed with ethyl acetate. The fiftfak #As concentrated in vacuo and

ther a purlfled by flash chromatography to give
L AVN e §7-9-methoxy-3-m-tolyl-1,3.4,6,7,11b-hexahvdro-2 -

eitHaa 2 3 -prisahpiopli Artiite-hexahydro-pyrido[2,1-a]isoquinolin-2-on
e (0 148 g) as a light yeIIow solid. 15 MS (BSI): 338.1 (MH+).  In similar
amavnés(Iresiiepréduetacy(Bi%dyl)-ethyl ] -formamide
IBS)-9-methoxy-3-m-tolyl1,3,4,6,7,11b-hexahydro-2H-pyrido ..
[2,1-c]iSeduimdtiieyd B«dial(T, 168 geivassispiatedias ’?I—@'{(I@rﬁp)f under nitrogen

d o
IBRIQrQMRRLS M&&Eﬁé&dﬁ@s‘%wﬁ)ﬁ% gg?n%é\rﬁse a;(%%ed dsr}(c)mf)lg;ro er [?I?Lmutes

-8- L}fgrox 9-methox toly1-1,3,4
Soaeamo iXture v )?fﬁ‘ to stn: at room temperature for 30 minutes and then a

ré@ Fﬁ@m%@y@ﬁw&m@mﬁw BhenybhtlyBmi667 1.0 lg; headzhydoeding to
Chim. Ther. 1973, 8 (3), 308-313) in THF (10 mL) was added dropwise over a period of

10 minutes. The mixture was stirred and TLC analysis confirmed comiplete consumption

of the starting material after 30 minutes. The reaction mixture was concentrated in
vacuo, diluted with dichloromethane {100 mL) washed with aq. HCl solution (1 M, 100
mlL) and brine, dried and evaporated to give the crude product as a yellow oil. The
residue was purified by flash chromatography (50 g silica gel, gradient of heptane in ethyl
acetate (50% to 0%) and the fractions containing the desired product were combined
and evaporated to give a colorless oil that solidified upon standing (0.96 g, 87%).

'H NMR (8, CDCly): 8.00 (s, 1F), 7.45-7.35 (m, 5H), 7.04-6.98 (m, 1H), 6.86 (dd, 1F),

6.77 (dd, 1H), 5.80 (br s, 1H), 5.03 (s, 2H), 3.91 (s, 3H), 3.46 (g, 2H), 2.76 (t, ZH). MS
(ESID): 303.2 (MNH,™).

b) 5-Benzyloxy-6-methoxy-3,4-dihydro-isoquinoline, hydrochloride salt and free base

Freshly distilled POCl; (2.03 mL) was added to CH,CN (60 mL) under argon. A
solution of N—[2—(2~Benzy10xy—S—methoxy—phenyl)—ethyi] -formamide (2.5 g) in CH;CN
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pyrido[2,1-a]isoquinolin-2-one (80 mg) dissolvedin methanol (4 mL) and

water (2 mL) were added ammonium acetate (48 mg) and hydroxylamine

g%g&f}]lorlde (49 mq). The 25 colorless suspension was hePateg ]t?go 5/0(1:2436
VEr n|g5n €ooled to RT and evaporated in vacuo. Water (8 mEYR

methanol (0.5 mL) were added and the syspension was allowed to stir for

45 minutes. The solid was filtered off, washed with water and dried in

Vﬁ@lﬁqﬁll:z%@&@e@l%lﬁrﬂg@ﬁﬁ %f&%'@@ﬁﬁzﬁo@ﬁ@h‘é whd ﬁx&Zsa%tﬁ g mixture
-nexa ro rl 1S olin-£-z0Rne O a
e Gy DR T

ngefggﬁ@rﬂrﬁpg S'E‘L@‘i@ﬂé@le SféuU@}'l was concentrated in vacuo and ethyl
raect28¢33) TabSy-2-ain deFiraetkidny @ithnstotyde 1 Theledifillted product was
-hﬁ&@fadtig%ﬁié@wﬁga Mﬂﬂﬁwapgﬂﬂ z;@%tate and dr1e7d HZlL \tr)aﬁ:ao to give a
rac- ethoxy-3-m-to

pyr| RE oqtljglé/ng |n-§?%rf1pemo§<ﬁeev TGS WA Fséé‘%ﬁ% i fgﬂ%fﬁyﬁ}%ma{e/
mE h&%gav&éaﬁéocyiﬁm&ﬁw%@ s (1.5 mL of an ethanolic
suspension) was added. A H2- atmosphere was introduced by repeated '
evatORYBri4 DMARdace b iR thER eBAt (NFEDLTO6YH B, Bétufiéh, (e:55H),
mERas eHYesi0 Te2rixuioe (wasH)igoraus|gislined af 60)CMS Bhnwes.4 (MH"),
and was then filtered through celite. The filter cake was washed well with

ethyl acedRicearTdria& it ate sag yaposalesinivacu.dthesmsideevas

f
re\gg%qylorgeéaam £h 52%39{%%@%9 ﬂ6%§§0@@%§>%£%ﬁgggueous layer
oI EARES ‘fﬁ aire) Jtrn tAR 1@%&%{%@@% brine,

thewksbires M@%@FYMEQB@}M%S@—E}XMW@%@%me -6-methoxy-3,4-

tolyikykih4s6glibbhirkexahytie2pyide {2 d-alisoquinolin-8-ol (40 mg) as
a white solid. 15 MS (EST): 339.4 (MTV). Example 45 rac-2-(2-Amino -9

-mﬁtmm@ GH@Ileslﬁ &,ﬁﬁ)lilazhﬁmwﬁ@ﬁ)?wdmc&dmg &304S9, 4.99 (s,
g g’ 7 @g] ?93% romers a) rac-(35,1 _
Ib ?J - yd ox -9- ho>€ -3- ,3,4,6,7,11b-hexahydro-pyrido [2,1-

-2- 0-
rac?léé m y%?gyytﬁ?%zg/‘ﬁ%% PR RH S5 1b-hexahydropy

ido[2, lin-2- |
o Se[nzgm%a (050 B AP A CHEN o) eod

admelf@@rf@ahbhwe\%wg)qu #dod Thebsebutiehot perdioanddsineatetconc.
to BQIGéor ARIbOUNS: Theurixiusewas potsRek RKO2ICRJurs, cooled and concentrated

in vacuo. Acetone (10 mL) was added to the residue with stirring and the suspension was
kept at 0 °C for 1 hour. The solid was filtered and dried in vacuo over night (0.972 g).
This material was used without further purification.

'"H NMR (& DMSO-Dg): 10.28 (brs, 1H), 7.31 (t, 1H), 7.18-7.10 (m, 3H), 4.51 (dd, 1H),
3.81 (dd, 1H), 3.25-3.10 (m, 1H), 2.71 (s, 6H), 2.31 (s, 3H), 2.07 (s, 3H). MS (ESI): 206.3
(MH").

d) rac-(3§,11bS)-8-Benzyloxy-9-methoxy-3-m-tolyl-1,3,4,6,7,11b-hexahydro-
pyrido[2,1-ajisoquinolin-2-one

5-Benzyloxy-6-methoxy-3,4-dihydro-isoquinoline (3.65 g) and 4-dimethylamino-
3-m-tolyl-butan-2-one hydrochloride (8.24 g) were dissolved in THF (25 mL) and water
(25 mL) and the mixture was allowed to stir at room temperature for 36 hours. The
mixture was poured into a mixture of ice, sat. NaHCOj5 and brine and extracted with
ethyl acetate. The organic layer was washed with brine, dried over Na;SO, and



25 sat. NaHCO3 solution that was saturated with NaCl and the mixture

was extracted with ethyl acetate. The organic layer was washed with

brine, dried over Na2504 and evaporated. The residue Was]%%iﬁl?z%og%lusﬁ
Wﬁ%\%%(éﬁ%ﬁ?atography on silica gel using a gradient of ethyl acetate in

heptane as an eluent. Fractions containing the desired product were

combined and evaporated to give a sticky yellow solid that was treated
withegOrarhiEsanewt 91 faddrodud haspsppsiorwaeiiteedothstsalithy o
wW. iV - :
lb%%@%ﬁ%@%?&?aﬁgg ﬂgﬁgép Ya¢ %39095790;1%%1{% '&ie desired 8roduct were

-met -3-m-toly1-1,3,4,6,7,1 Ibhexahydro-pyrido
[2 PSRN FREROSHET DRAAT- BNFHE (B8 8 gy AT R Sehsnzyloxy-o-
(ESEThds 3 ivblF):. 1, WS, 2006/D58628 PATHERIDOFBIRUBSHT-L-013) (4.06 g) as
5 ragt{g86ydilddiodnl(E) and/or (Z2)-Benzyloxyimino]-9-methoxy-3-m-toly1-
1,3,4,6,7,11b-hexahyciro-2H-pyrido[2,1-a]isoquinolin-8-yloxyl-acetic acid
MEIBYESBLe8.8 (MI*). : ,
rac-(3S,11bS)-8-Hydroxy-9-methoxy-3-m-toly1-1,3,4,6,7,11b-hexahydro-

PB&%‘M%éﬁﬂ§99%&%%é%&%lﬁigﬂ%&lﬂﬁﬂ%ﬂﬁ%?4!@,9?1‘9@%%%%5&1}’&%}%0{2,1-

DME (4 mIé]tH‘Sé nd cooled to 0 C undér argon.” Potassium tert late* (22
m§)WiL'R “gﬁﬁngﬁgﬁgrtion and the mixture was allowed to stir at 0 C
for 30 min;ﬂr%es. %r moace%c acid methyl ester (0.02 mL) was added
dropwidBeana- RS TRANRS WarFe T8 Todn Ve petdtdrt Briveitrdeptor
10 2 hptide[ Fhethieagticalmixtone (Pabpglired dseolved/isabsNakiieoal $dmfipand
satutaied with-hauhang e midwecyaspxiasiedwibeaiyhpciaR e (65
T e AR A TR WA IR BRS, AR YA NAZ RO th i
evaporated. The residue was purified by xI)‘f'\as chromato raphy usin atg
gritiTSt ety Icaekte ﬁﬁ%%Eﬁ%&%@l’éﬁf%“évﬁl?ofﬁédrrgeﬂ‘b‘ﬁ%Gﬁfgﬁ’rﬂﬂﬁ'f

thevdes|feu pretd ctalemobihibidedthe chizvamsorasdit¢oed el dltesclid/ing ried in
15 Vaﬁd&odSﬂ@rh@ﬁ,ﬂelﬁaﬁ?ag(@Sﬁﬂﬂ@f&%hWH mcmuw('j k- m-tolyl-1,3,4,6,7,1 1b-

m -m- 3, . exe ido —y .

2] gﬁ%ﬁ&%ﬁ%ﬁj‘?&ﬁ§§|??%A§£%tiga%g£%‘§t%§%sté) (58 ke SOy e
yell m. ): 515.5 (MH), c) rac-2-1(35,11bS)-2-[(E) and/or
(%ﬁ%@%@?ﬁ%@gmethost-n2-to|y1- |

1,3,4,6, - ydro-2H-pyrido[2,1-alisoquinolin-8-yloxyl-acetamjde

b T S e T R iRl DorkStosty BerR AP 36

1,8yAi801 21 v hestainpdiro 2 Hepireo [2,1-a] isoquinolin-8-yloxyl-acetic acid

methyl ester (50 mg) was treated with methanol saturated with NH3 (35
20 mL) forrddidGrslabrdobeneyhperatorethTiae Irnixtolel iidst vapbrdteclipdro-

VagHadt) give) [@ﬁ{@'{{éﬁﬁrﬂd}ﬁ)o%ﬁa ARG was dissolved in methanol (5 mL) am;l ‘
(@rhenedartminol Rethom e ohit b &l -HBDSXARIIRRHE) vas

rido[2,1-alisoquinolin-8-yloxyl-acetamide (48 at'was used without
]E)uy ﬁil?cé ! anda a Hzgahnos&erg Wasyintroducecﬂjy gepeatfg evacuation/Hs-introduction.

The mixture was hydrogenated overnight and — beside a lot of starting material ~ a new
25 product was observed. The mixture was evaporated and the residue was
chrorhatbgraphed on silica gel using a gradient of methanol in dichloromethane
containing 0.5% NH:OH as an eluent. Beside starting material (84 mg), the desired
reduced product rac-(25,35,11bS5)-8-Benzyloxy-9-methoxy-3-m-tolyl-1,3,4,6,7,11b-
hexahydro-2H-pyrido[2,1-alisoquinolin-2-ylamine was obtained as a light yellow foam
30 {10 mg). ‘ o :

MS (ESI): 429.6 (MHY).



25 purification. MS (EST): 500.5 (Ml-r). d)
rac-2-(2-Amino-9-methoxy-3-m-toly1-1,3,4,6,7,11b-hexahydro-2H-pyrido
2,1- ag?ljso uinolin-8-yloxy)-acetamide, (25,35,11bS) and (2R 3S,11b83
808 W?g?s rac-2-4(35,11bS)-2-[(E)-Benzyloryimino] PCT/EP20057012436
-9-methoxy-3-m-toly1-1,3,4,6,7,11b- 30 ” :
hexahydro-ZH-pyrido[Z,1-a]isoquinoIin-8'-yI%>“<y}-acetarnide (45 mg) was
dissolved in abs. ethanol (2 mL) and%gﬁeégz mL) and Raney nickel (1
mL of an ethanolic suspension) was added. A H2-atmosphere was

introdvsedkby repsatea eyacuationd. kig: fipduction, cenc, NHAOH
(25%, 0.35 mL) Was added and the'reactio C
for IRl kel AHSOMHRSHE A filtered through celite and the filter cake WO

2006/058628PCT/EP2005/012436 - 75 - was washed well with ethyl
acetats: Fhé MbafeRvasesritamniaast nrviell hd te lidsharehidre -pyridol2,1-
5 pueified;bipdidstt chromatography to give
rac-2-(2-Amino-9-methoxy-3-mtoly1-1,3,4,6,7,11b-hexahydro-2H-pyrido[2,
1-a]isoquin(88bglosycacdiapitlenaththe-(2R, 381105, dinsteramen @ o-
‘ m%r'}é&ﬁﬁ%;lségéléoihféldf@n%%g&E? 1@-;,5 @é&é&%ﬁ%@ﬁﬁ gsodrﬁls%l(f%ﬁ in abs.

mg); MS (ESI): 396. +). Example 46

sl e A SRR St g e (5 ) vereadded
7, FiaragemiraroveHoteds ¢ DyalcpesediaolmaiafoXil)-introduction. Stirring was
_ 10-mayptialis 4oyl :6themnerEhe reddtion mixture was filtered through celite and the filter

fa%a(té’éw]a}Qéér@d\élﬁ{ﬂQﬁ)ﬁ%&a@aﬁﬁ’ﬁ%}d&%%‘%&s',%a%%ﬁ%l?{)%’ﬁ%&pé?;'}é{%ge
1,3,4,6,7,11b-he g drg;] r:]}({{j/rg) 2,1-alispquinglin-2-gne 0- Sinzgg-oxme

RIS EE P RRAL0.00 L) WAL SIREEPLY 9L S ALY St oy -9-
terjsErertire-antPilsbRiHor f haeehyfaruminidetvib- ediemsen(liv, 20006 (BUIYS g) as
waslatdediby syithge. The mixture was allowed to stir for 1 hour and then

a solution of rac-{(35,11bS)-2-[(E)-

15bem{ggw’mmi-&vmmhoxy-3-m-toly1-.1,37,4,6,7 ,1 Ib-hexahydro-2H-pyrido
[2,1- 15 a] isoquinolin-8-yloxyl-acetic acid methyl ester (50 mg, obtained in
exam gl%mﬁ E%Iéﬁﬂ%,(%mié)le\ﬁlﬁﬁiﬁé%g gmrﬁ%ﬁm@@@gmenmﬂ}re
at confirme mplete.consumption.o tarti aterial ,
R R e et D R iotated
potiFBECHED FESIRBRISRAEREF-and the aqueous mixture was extracted with
ethyl acetate. The organic layer was washed with brine, dried over

- NaZSOPD0>4Rd Evdporated. The residue was purified by flash
chromatography using a gradient of methanol in DCM (containing 0.5%

20cohe ratHADHD Ssfallaloent Frathions ontainirigdthe. dd sirddplyduetpyrido| 2,1-

wesHseambingdapskenanerated to give rac-(35,11bS)-9-methoxy-8-
(2-morpholin-4-y1-2-oxo-ethoxy)-3-m-toly171,3,4,6,7,11b-hexahydro-pyrid

0 [2,1- afispguinglintyong Rnbepaykpdme - (50,0ma) a8 AyeHquLiaamn iR o-

MSp}ggd%c!?iﬁzc%iZolc\:lﬂul_i'rT&in—Z—one (80 mg) dissolved in methanol (4 mL) and water (2 mL)
were added ammonium acetate (48 mg) and hydroxylamine hydrochloride (49 mg). The

25 colorless suspension was heated to 60 °C over night, cooled to RT and evaporated in

vacuo. Water (8 mL) and methanol (0.5 mL) were added and the suspension was allowed
to stir for 45 minutes. The solid was filtered off, washed with water and dried in vacuo.
rac-(38,11bS)-8-hydroxy-9-methoxy-3-m-tolyl-1,3,4,6,7,11b-hexahydro-pyrido[2,1-
a)isoquinolin-2-one oxime ( 72 mg) was obtained as a white solid.

30 MS (ESD): 353.3 (MH"),
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b)
rac-2-((2S,35,11bS)-2-Amino-9-methoxy-3-m-toly1-1,3,4,6,7,11b-hexahyd
ro-2Hpyrido [2,1-a] isoquinolin-8-yloxy)-1-morpholin-4-yl-ethanone This

@ %ivas obtained in analogy to example 45d by hyd?&g@%ﬁ’fﬂﬂ%?““
rac- (35,11bS)-9-methoxy-8- (2-morpholin-4-y1-2-oxo-ethoxy)-3-
m-toly1-1,3,47,1 Ib- 30 hexahydro-pyrid‘oﬁ,'1-a]isoquino|in-2-one
0- 5 OIS NG L8623 2SR i -
e e e i PR OH AT
[Zmlgﬁga&}i%?ﬁﬁg’-gﬂ&%ﬁ-morpholin-4-yl-ethanone as a single
diasteromerélB mg%_.vMS (ESI): 466.6 (MITE%E.&WO
2006/058628P EPIEPBIG5I 2486 20X 8- M E R Hipie-%$>71 1b-hexahydro-
rapy2id LA miniceQurivetiio:dy cBaotiohe I 66, 814), 6/7 BissohexdhyethendH Pyridahd
ﬁzargygéi&%%wnp%ﬁ&ﬂ@yz ; m:&éﬂ(mm bPiRetaZHbic YINRIARO RS added. A H,-

n terom . .

ra%%ﬁ? LN e T L
m} H (25% aq. solution, 0.5 mL) was added. The mixture was vigorously sfirred at 60

1,34(@, 7 Harshexbivyaitoep filidoi® thraligo guitvo Tine 2lomeBebenaydsimdmal with
ThisygapasRdRS RIHANRE Waialeayito exRNPR ABRIHOMs purified by flash

ra géas 1hS)-2- .an
(%jfberr?éy‘j’éff}%%fn%l](-%}fmﬁﬁ%ﬁ”ﬁf"nﬁf?gﬁ?ﬁi?fé?zf,%‘?}filfﬁ-%‘éﬁia cometne |
O AHNEERB RS- Nk e atiRerd i h Ry FRBIBPTREDTHG AR HNE aPprbined
metidipiperatzih o (gieriiy) deigideproduct rac-(28,35,11b5)-2-amino-9-methoxy-3-m-
ra@ﬁ(ﬁ%@vm;ﬂmﬁﬁiﬁ&%iﬂépﬁlﬂmﬂipiﬂ)ﬁéﬁéii@lﬂi'n-&ol (40 mg) as a white
yls)(-)gaoxo-ethoxy].-fs-m-tolyl-1,3,4,6,7,11b-hexahydro-pyrido[2,1-a]isoquin
oIin-é-bneO-benzyI-oxime (95 mg). MS (ESI): 583.5 (MI-1"). b)
rac-2-(2=AmMino-9: oxy-3-m4olyl-1,3,4,6,7,11b-hexahydro-2H-pyrido
[2%% Eg Q‘ings%ﬁqqf?r%}%%-yloxy)-1-(4-methyl-piperazin-l-yl)-ethanone,
(25,35,11bS) and (2R,3S,11bS) diag{gro ers - This compound was
obtained in analogy to example 46b TT8MEraé3S,11bS)-9-
methoxy-8-[2-(4-meth I-'piperazin- :
y 11’4 G 0 Vol . G J;

raa)2+42¢361lities D aviekicony-3-mdiblylyl 3346171 I e Ablyerexgdpysigeidol2,1-

2 JnRliseguinalinR-vmenzj-Gamethyl-piperazin-l-yl)-ethanone as the
(2R,3S,11bS)- diastereomer (6 mg); MS (ESI): 479.4 (MH+) and the

(2S.3S 11059 figsieramar iR maads-Ealkof{.8 MMH Do Rample 8

. pyrido[Z,I-u}isoquinolim.’l—oné (0.2 g, from example 44a), O-benzylthydroxylamine
(0.365 g) and sodium acetate (0.255 g) were added to ethanol/ water 1:1 (12 mL). The
resulting suspension was heated to 60 °C for 12 hours. The mixture was poured into ice /
sat. NaHCOQj solution that was saturated with NaCl and the mixture was extracted with
ethyl acetate. The organic layer was washed with brine, dried over Na,SO, and
evaporated. The residue was purified by flash chromatography on silica gel using a
gradient of ethyl acetate in heptane as an eluent. Fractions containing the desired
product were combined and evaporated to give a sticky yellow solid that was treated with
n-hexane at 0 °C for 60 min. The suspension was filtered, the solid washed with hexane
and dried in vacuo to give rac-(35,11b8)-8-hydroxy-9-methoxy-3-m-tolyl-1,3,4,6,7,11b-
hexahydro-pyrido[2,1-a]isoquinolin-2-one-O-benzyl-oxime {0.164 g) as a white solid.

MS {ESI): 443.4 (MH™).
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25 rac-24
(2S,38,11bS)-2-Amino-9-methoxy-3-m-toly1-1,3,4,6,7,11b-hexahydro-2Hi
do 12,1-al iso a) rac-2-1(35,11bS)-2-RE) and/or

‘Y?f@@ﬁ?ﬁﬁ%ﬁ/lmmo] 9-methoxy-3-m-toly1- PCT/EP2005/012436
1,3,4,6,7,11b-hexahydro-2H-pyrido [2,1-a]isoquinolin-8-yloxy}
-N,N- dimethylacetamide 30This compound was obtained in analogy to

§§po§gl)ﬁ1 ag 2(1:1%@/313{[2 mmo 9 metho -3-m
1 id; 2
VA R Ay

3%@, {fﬁﬁ? Yl ester
tert-butylate (58 d 2- chloro- - 77 - N,N- eth Iacetamlde (0.06

mL) taﬁj.?é g@%ﬂ%@ YIS TaE ool bieﬁ%gﬁvaxm. hgpehydro-
-DrridHokylBonuiolglini2 a6 befirtoxihy (76 -2k ppddis{@ived in DMF (4 mL)
?ﬂiﬁpwm@ lio BylaxykNtidirretayhanetarBigeltlobmal MS BRN5280
%Ms%llb e vgs aﬂ;’g{f@%"ﬁ%ﬁ%&;ﬁl 30 mies Bagmpasstic s,
yﬁa%l Eitea Y4 aoITFE? ARG Warp t foom

dempueivdesas Bistathed Irhanwsogy: tsaskammletasavrepoured into ice / sat.
Em%@&ﬂﬂﬁ)s&uﬁ&ﬂaﬂdiw aCl and the mixture was extracted r:mth etl“ZlILl acetate,
xahydr
T
B e %c? R}Eatocrraphy using a gradxent of ethyl acetate in heptane as an
‘ r@l@@i{(@hﬁ@amsmhmmmmcﬂ(yssdmmmm;ﬁpﬁ, dddevgxabiadrto
(g'R’prfiéiQi?-yih@ ismi@ouacafy@stmﬂfmmquz@m%@mg} 8s
t
RS S ?‘i%rf O R R
ﬁﬁ%}?&ﬂﬂ} S ﬁirﬁk@ #55°%5'9%Bs) and (2R,3S,11bS)

diasteromers
r%(é:9 ((ﬁlifdé)ié%thoxy 8-(2-methoxy-ethoxy)-3-m-toly1-1,3,4,6,7,11b-h
exahydr yrldo [2,1-a]isoquinolin-2-one-0-benz-y1-mdme This compound

vvé%@ré Aod1RS)des bl A arRpreashifrone FEcqegioh $yrs 1y -
hiysleosy; Otpritehgdnilglyidh 2,4.6) % dlbn bexahyre pytideni2id -a]

isoquinolin-2-one- 0-benzyl-oxime (200 mg) by treatment with potassium

tert-bubates(9bs9)- &M @d/or (Z)-Benzyloxyimina]-9-methoxy-3-m-tolyl-
1,3,4,6,7,11b-hexahydro-2H-pyrido[2,1-a}isoquinolin-8-yloxy}-acetic acid methyl ester
(50 mg) was treated with methanol saturated with NHs (3.5 mL) for 3 hours at room
temperature. The mixture was evaporated in vacuo to give rac-2-{(38,11b8)-2-[{E)
and/or (Z)-benzyloxyimino]-9-methoxy-3-m-tolyl-1,3,4,6,7,11b-hexahydro-2H-
pyrido(2,1-ajisoquinolin-8-yloxy}-acetamide (48 mg) that was used without further

purification,
MS (ESI): 500.5 (MH").

d) rac-2-(2-Amino-9-methoxy-3-m-tolyl-1,3,4,6,7,1 1b-hexahydro-2H-pyrido{2,1-
alisoquinolin-8-yloxy)-acetamide, (25,35,11b8) and (2R,35,11bS) diasteromers

rac-2-{(35,11b8}-2-{(E)-Benzyloxyimino]-9-methoxy-3-m-tolyl-1,3,4,6,7,11b-
hexahydro-2H-pyrido!2,1-alisoquinolin-8-yloxy}-acetamide (45 mg) was dissolved in
abs. ethanol (2 mL) and dioxane (2 mL) and Raney nickel (1 mL of an ethanolic
suspension) was added. A Hy-atmosphere was introduced by repeated evacuation / H,-
introduction. Conc. NH4OH (25%, 0.35 mL) was added and the reaction was vigorously
stirred at 60 °C for 2 hours. The mixture was filtered through celite and the filter cake



chloroethyl-methylether (0.09 mL) in DMF (6 mL) to give rac-(3S,1
IbS)-9-methoxy-8-

thox ethoxy) -3-m-toly1-1,3,4,6,7,11b-hexahydro-ppido
v@?ﬁﬁlsoq&élnolm 2- one-0-benzyl-mdme (88 mg) as a yelloﬁwz‘?g%@“
(ESI): 501.5 MH+). b)
rac-9-Methoxy-8-(2-methoxy-ethoxy)-3-m- ?olyl 1,3,4,6,7,11b-hexahydro-2

HWiM&M&}@Wﬁmmﬂx%&t@mme @&MQ&&H%&&%@&%@%&& the
dagleIsoms R e sobianed om
Si oxy%-?f ém o %ﬁ‘é‘ac -(2-Amino-9-methoxy-3-m-

rac
tﬁiK}lf'f 3% ?blﬁﬁ‘ﬂé’%ﬂg?&fopﬁ?ﬁa 34l abmeiolfyorpescetamide as the
0- b@&iﬂl@hﬁhézmrs@amgg g hydsdgenasensasaeycrbieddnEmpie A5d

510 giveerasnPameihexy Bd2ESD): 396.5 (MH*?1
methoxy-ethoxy)-3-m-toly1-1,3,4,6,7,11b-hexahydro-2H-pyrido[2,1-a]isoq

uinolin-2- WO 2006/058628PCT/EP}2’89§4 12436 - 78 - ylamine as the
(2R,3S,1IbS) diastereomer (6 mg, not characterized), and the

(25:35. ?{%@%Mﬁa%tﬁﬁemﬁ{o@5n'ﬂ@m!¥'§ Rl T s B ‘g;éogq

rac-2- ézgémlgo -9-me -1 3, 4 0,7, 11D TreXary
2,1= = 3l

5% £21.3S,11bS)
diasteromers, a) rac- (38 1
|bé§”§f(§] &94&%%)‘3@%%%@@}18 -frivlolyaxe-eo8yr- 1 vhtelrkhydro
10 -p?ﬁd%ﬁﬁ?allbihgeﬁé}wmwyﬁ«mﬁé, Dangylroliime one Thiscaapisnd was
obtained as described in example 45b from rac-(35;1IbS)-8-
hydroxyp@apiettiox |13 mt0l§A L3 46 Jdaécbr@axata@(wmq Q2 JohiSOPMature
nQJiﬂi‘% QNnaile Qf%%wmm& 405 M RY Y ? A it vpota&?ﬁyh‘yfﬁ inge.
ether

buxge 31 d?2 mo thyl-benz
t Sgive r‘(,i C- %@‘)Tff% or 1 ﬁou?rl an then 2 solution of mc~{(33 11bS)~2 [(E)-

b e ?@ﬁﬁh‘?ﬁﬁ)@r@mbiy%fﬂﬁﬂm@ “haxbydeohgnaidyiico]2
15, 1#Jadispopiliolib-Feanp ddchienzid-oxtng 143 50a) 3o Braalow SmMSish) in

(Et§1|1) 8 B 429 adRd
A et ool Jems e K- T e

[ZCT iﬁ,g%aum‘”ﬁ “EI0XY éjfﬁréﬁlélnt@tgmﬁlsagﬁé gﬂ!&r(gfp{rggmwnunued at RT
diggerishbrshe W@BQWM%maméwmmnd the aqueous mixture was

rac(38dtb8)8e(Bybenrzyio e thgxyl): Bryer was washed W1th brine, dried over Na;SO,

20 MAtARxY, F%rﬁie@'?ﬂxe]regzém@ ek wﬁﬁw ﬁ&%@%(%p 511187 usin e%rad.b 4 of

isoquinali ben Ico 105 nas
in g(%lm Uh§§% CR/Ié arlt,i{: ggbgré‘m% g&g) as ane uent Practions containing

the des1red product were combined and evaporated to give rac-(35,11b8)-9- -methoxy-§-

(2-morpholin-4-yl-2-oxo-ethoxy)-3-m-tolyl-1,3,4,6,7,1 1b- hexahydro -pyrido[2,1-
alisoquinolin-2-one O-benzyl-oxime (50 mg) as a yellow foam,

JEH AT A

25 MS (ESI): 570.7 MH™).

b) rac-2-((25,38,1 1bS)-2-Amino-9-methoxy-3-m-tolyl-1,3,4,6,7,1 1b-hexahydro-2H-
pyrido(2,1-ajisoquinolin-8-yloxy)-1-morpholin-4-yl-ethanone

This compound was obtained in analogy to example 45d by hydrogenation of rac-
(35,1 1bS)-9—methoxy—8~(2~m0rph01in~4—y1—2—oxo-ethoxy)—3-m-toly1~1,3,4,6,7,1lb-
30  hexahydro-pyrido[2,1-a]isoquinolin-2-one O-benzyl-oxime (25 mg) to give rac-2-
((25,35,11b8)-2-amino-9-methoxy-3-m-tolyl-1,3,4,6,7,1 1b-hexahydro-2H-pyrido[2,1-
ajisoquinolin-8-yloxy)-1-morpholin-4-yl-ethanone as a single diasteromer (13 mg).

MS (ESD): 466.6 (MH™).



20
methoxy -3-in-toly1-1,3,4,6,7,11b-hexahydro-2H-pyrido[2,1- a]isoquinolin-8-

() oI as the (2R,3S,11bS)-diastereomer (8 mg); MS4 : 383.3
V{ ay g L %95/012436

e (2S,3S,11bS)-diastereomer (43 mg). MS (E I
(M1-1). WO 2006/058628PCT/EP2005/0} 436 - 79 - Galenical Examples
Example A Film coated tablets containing the following ingredients can
be manufactured in a conventional mppel. IpgredientsPer tablet Kernel:
Compound of formula (1)20.0 mg200.0 mg Microcrystalline cellulose23.5

'Mg435 Mg LActose v §6,990?9£m?b014&09 '.w. 0
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m% odium_ stagch glycqlate12. Viagne

isoquinglin-8-yloet)- demety .’ e a =1 oyiretha ”_n ' ven._.._. nd

SIRAA=I[0] §, 3 58 G ACLRS 2,
M\ﬁ' RISEZBINGEE mg Polyethylene glycol 60000.8 mgl1.6 mg

a) rac-(35,11b8)-9-Methoxy-8- [2-(4-methyl-piperazin-1-yl)-2-oxo-ethoxy] -3-m-tolyl-
1,3,4,6,7,11b-hexahydro-pyrido{2,1-a] isoquinalin-2-one-O-benzyl-oxime

This compound was obtained in analogy to eﬁcample 46a from rac-{(3S,11b8)-2-
[(E) and/or (Z}-benzyloxyimino}-9-methoxy-3-m-tolyl-1,3,4,6,7,1 1b-hexahydro-2H-
pyrido[2,1-alisoquinolin-8-yloxy}-acetic acid methyl ester (100 mg) and N-
methylpiperazine (40 mg) to give rac-(35,11bS)-9-methoxy-8-[2-(4-methyl-piperazin-1-
y1)-2-oxo-ethoxy]-3-m-tolyl-1,3,4,6,7,1 1b-hexahydro-pyrido[2,1-a]isoquinolin-2-one-
O-benzyl-oxime (95 mg).

MS (ESI): 583.5 (MH™).

b) rac-2-(2-Amino-9-methoxy-3-m-tolyl-1,3,4,6,7,11b-hexahydro-2H- pyrido[2,1-
alisoquinolin-8- yloxy} -1-(4-methyl-piperazin- 1-yl)- ethanone, (25,35,11bS) and
{2R,35,11bS) diasteromers

This compound was obtained in analogy to example 46b from rac-(38,1 1bS5)-5-
methoxy-8-[2-(4-methyl-piperazin-1-y})-2-oxo-ethoxy] -3-m-tolyl-1,3,4,6,7,11b-
hexahydro-pyrido[2,1-a]isoquinolin-2-one-O-benzyl-oxime (85 mg) by hydrogenation
to give rqc—Z—(2-amin0-9—methoxy-3-m~tolyl—1,3,4,6,7,1 1b-hexahydro-2H-pyrido[2,1-
a]isoquinolin-8-yloxy)-1-(4-methyl-piperazin-1-yl)-ethanone as the (2R,35,11bS)-
diastereomer {6 mg); MS (ESI): 479.4 (MH™) and the (25,3S,1 1bS)-diasteromer (22 mg).
MS (ESI): 479.8 (MH™).

Example 48

rac-2-((28,38,11b8)-2-Amino-9-methoxy-3-m-tolyl-1,3.4,6,7.1 1b-hexahvdro-2 -
pyrido[2,1-alisoquinolin-8-vloxv)-N,N-dimethyl-acetamide

a) rac-2-{(38,11bS)-2-[{E) and/or (Z)-Benzyloxyimino}~9—methoxy»3~m-tolyi~
1,3:4,6,7,11b-hexahydro-2H-pyrido[2,1-alisoquinolin-8-yloxy}-N,N -dimethyl-
acetamide

This compound was obtained in analogy to example 45b from rac-(38,1 1b§)-8-
hydroxy—Q—methoxy-3—m—tolyi-1,3,4,6,7,lib-«hexahydroupyrido{2,l»a]isoquinolin-l—one—
O-benzyl-oxime (0.2 g) by treatment with potassium tert-butylate (58 mg) and 2-chloro-



Talc1.3 mg2.6 mg Iron oxide (yellow)0.8 mgl.6 mg Titanium dioxide0.8
mgl.6 mg S The active ingredient is sieved and mixed with
igrocrystalline cellulose and the mixture is granulated with a solution of
vgaé%/({%%%%@%r%olidone in water. The granulate is mixed with sAdilmrapgren 2436
glycolate and magnesium stearate and Qo/,[ypressed to yield kernels of 120
or 350 mg respectively. The kernels are lacquered with an aqg. solution /

%Q\‘Eﬂﬁﬂﬁﬂéﬂl@ﬂ' a@&mﬁi@@%rﬂ%mﬂ@@ﬁ@ fHEEQCRQSIJYéQQ-[(E) andlor (2)-
8 % 2436 +80,- [ apsyles .
CC?EQ t.%{%?n e following in ré.jn il %&‘f'{lﬁye%ol %Pymdo[z’l‘

5}%}@5@&?@ 150

the 1oll dients can 'be’'manu na
co@@ﬂ‘?&%‘ﬁf%ﬁw&}l caiBsiepsrcRide YmBund of formula
(25,0 mg Lactose150.0 mg Maize starch20.0 mg Talc5.0 mg 5The
coMpbidits2re @Feld and mixed and filled into capsules of size 2.

Example C Injection solutions can have the following composition:
5 b)rac-2-((25,35,11bS)-2-Amino-9-methoxy-3-m-tolyl-1,3,4,6,7,1 1b-hexahydro-2H-

pyrido[2,1-alisoquinolin-8-yloxy)-N,N-dimethyl-acetamide

This compound was obtained in analogy to example 45d from rac-2-{(35,11bS)-2-
[(E) and/or (Z)-benzyloxyimino] -9-methoxy-3-m-tolyl-1,3,4,6,7,1 1b-hexahydro-2H-
pyrido{2,1-alisoquinolin-8-yloxy}-N,N-dimethyl-acetamide (156 mg) by hydrogenation
10 togive rac-2-((25,35,11bS)-2-amino-9-methoxy-3-m-tolyl-1,3.4,6,7,1 1b-hexahydro-2H-
pyrido[2,1-alisoquinolin-8-yloxy)-N,N-dimethyl-acetamide (82 mg) as a single
diasteromer. :

MS (ESI): 424.5 MH",
Example 49

15 rac-9-Methoxy-8-( Z—met'].:loxv—ethoxy}—?:-m-tolvl-1,3‘4,617,1 Ibmhexéhvdro-ZH«

pyrido[2,1-alisoguinolin-2-ylamine, (25,35.11bS) and (2R,35,11bS ) diasterorners

a) rac-(38,1 1bS)-9-Methoxy-8-(2-methoxy-ethoxy)-3-m-tolyl-1,3,4,6,7,11b-hexahydro-
pyrido[2,1-alisoquinolin-2-one-O-benzyl-oxime '

This compound was obtained as described in example 45b from rac-(3S,11b5)-8-
20 hydroxy-9-methoxy-3-m-tolyl-1,3,4,6,7,11b-hexahydro-pyrido[ 2,1-a] isoquinolin-2-one-
O-benzyl-oxime (200 mg) by treatment with potassium tert-butylate (90 mg) and 2-
chloroethyl-methylether (0.09 mL) in DMF (6 mL) to give rac-(38,11b§)-9-methoxy-8-
(2-methoxy-ethoxy)-3-m-tolyl-1,3,4,6,7,11b-hexahydro-pyrido[2,1-a)isoquinolin-2-
one-O-benzyl-oxime (88 mg) as a vellow gum.

25 MS (ESD): 501.5 MH™).

b) rac-9-Methoxy-8-(2-methoxy-ethoxy)-3-m-tolyl-1,3,4,6,7,1 1b-hexahydro-2H-
pyrido(2,1-a}isoquinolin-2-ylamine, (25,35,11b8) and (2R,3S$,11bS} diastereomers

This compound was obtained from rac-(38,11b8)-9-methoxy-8-(2-methoxy-ethoxy)-3-
m-tolyl-1,3,4,6,7,11b-hexahydro-pyrido{2,1-a]isoquinolin-2-one O-benzyl-oxime (81
30 mg) by hydrogenation as described in example 45d to give rac-9-methoxy-8-(2-
methoxy-ethoxy)-3-m-tolyl-1,3,4,6,7,11b-hexahydro-2H-pyrido[2,1-a]isoquinolin-2-
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Ingredients Compound of formula (1)3.0 mg Polyethylene Glycol 400150.0
mg Acetic Acidg.s. ad pH 5.0 Water for injection solutionsad 1.0 ml 10The
ive | ient is dissolved in a mixture of polyethylene g h& n
Wagteor(”f(c[)}rg ﬁ%ﬂction (part). The pH is adjusted to 5.0 by aceti(lzy ggl ?%%0%436 )

volume is adjusted to 1.0 ml by addition_e§the residual amount of water.
The solution is filtered, filled into vials using an appropriate overage and
stelilizied a\WHE (200308 28R G RR00 Q1 243G arBkerEOMRIe R
Sefsgelaipssapsulen ARPININGIRTalaW ngredients canbe
manufactured in a conventional manner:’Ingredients Capsule contents
Compo_und of formula (1)5.0 mg Yel@}}/gﬂ\%qé(%o mg Hydrogenated Soya
bean 0il8.0 mg :

rac-2-(2-Amino-9-methoxy-3-m-tolyl-1,3,4,6,7,1 1b-hexahydro-2H-pyrido[2.1-
alisoquinolin-8-vioxy}-ethanol, {25,35,11bS) and (2R,35,11bS) diasteromers

a) rac-{3S,11b8)-8-( 2-Benzyloxy-ethoxy)-9-methoxy-3-m-tolyl-1,3,4,6,7,11b-
hexahydro-pyrido{2,1-alisoquinolin-2-one-O-benzyl-oxime

This compound was obtained as described in example 45b from rac-(38,11bS)-8-
hydroxy@mmethoxy-3—m-toly1~1,_3,4,6,7,1Ib-hexah}rdro-pyrido[2,1~a]isoquinolin-—2-one
O-benzyl-oxime (105 mg) by treatment with potassium tert-butylate (31 mg} and 2-
bromoethyl-benzylether (0.05 mL} in DMF (4 mL) to give rac-{38,11bS)-8-(2-
benzyloxy-ethoxy)-9-methoxy-3-m-tolyl-1,3,4,6,7,1 1b-hexahydro-pyrido[2,1-
a]isoquin01in-2—onem0~benzyl-oxilﬁe (113 mg) as a yellow gum.

MS (ESI): 577.4 (MH™).

b) mc—2—(2—Amin70~9-me’choxy-3—m—toly1— 1,3,4,6,7,1 lb-hexahyém-iH—pyrido [‘2,1—
- alisoquinolin-8-yloxy}-ethanol, {28,35,11bS) and (2R,3,11bS) diasteromers

This compound was obtained from mc—(3S,1le}—S—'(2~benfyloxy—ethoxy)-9—
methoxy-3-m-tolyl-1,3,4,6,7,11b-hexahydro-pyride[2,1-4] isoquinolin-2-one-O-benzyl-
oxime (105 mg) by hydrogenation as described in example 45d to give rac-2-(2-amino-9-
methoxy-3-m-tolyl-1,3,4,6,7,1 1b-hexahydro-2H-pyrido|2, 1-a] isoquinolin-8-yloxy}-
ethanol as the (2R,35,11bS)-diastereomer (8 mg); MS (ESI): 383.3 (MH") and the
(28,35,11bS)-diastereomer (43 mg). MS (ESI): 383.3 (MH™).



Partially hydrogenated plant 0ils34.0 mg Soya bean oil 110.0 mg Weight

of capsule contents165.0 mg Gelatin capsule Gelatin 75.0 mg Glycerol 85
“@ %(9G£ﬁ(gzé<arlon 838.0 mg (dry matter) Titanium dioxide O A(L{n&)& 100 012436

oxide yéllow 1.1 mg  The active ingredient is dissolved in"a warim

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 procedurésalenB2l Fiexapipde E =~ Sachets

containing the following ingredients can be manufactured in a

conventiomapimAnner:

Film coated tablets containing the following ingredients can be manufactured in a
conventional manner:

Ingredients | Per tablet

Kernel:

Compound of formula (I) 10.0 mg 200.0 mg
Micrqcrystalline cellulose 235mg  43.5mg
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 © 15mg 4.5 mg
(Kernel Weight) 120.0 mg 350.0 mg

_Film Coat;

Hydroxypropyl methyl! cellulose 3.5 mg 7.0 mg
Polyethylene glycol 6000 0.8 mg 1.6 mg
Taic 1.3 mg 2.6 mg
Iron oxide (vellow) 0.8 mg 1.6 mg
Titanium 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 yvield
kernels of 120 or 350 mg respectively. The kernels are lacquered with an aq. solution /
10 suspension of the above mentioned film coat.



Ingredients Compound of formula (1)50.0 mg Lactose, fine powder1015.0
mg Microcristalline cellulose (AVICEL PH 102)1400.0 mg Sodium

rboxymethyl cellulose14.0 mg Polyvinylpyrrolidone K 3010.0 mg
ﬁa‘ztg%ﬂﬁe}é?ﬁ%sstearatelo.o mg Flavoring additives1.0 mg 5Thgcéréﬁ€7é’°°f012436

ingredient is mixed with lactose, microcrygtalline cellulose and sodium
carboxymethyl cellulose and granulated with a mixture of
polyvingpymgibdone in water. The granulate is mixed with magnesium
stearate and the flavouring additives and filled into sachets. - 83 - Claims

1. Compepstis 66 1ha:gen a{@kéﬁsmw(?iﬁgﬁ%@m&ﬁiﬂ% %%L?&aec?u‘}%%hm

hydrogenQ.meihoxy; R2 is selected from the group consisting o 1)I/zélroxy,
Ingredients Per capsule
Compound of formula (I) 25.0 mg
Lactose , 150.0 mg
Maize starch 20.0 mg
Talc | 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:

Ingredients -

Compound of formula (I) \ 3.0mg
Polyethylepe Glycol 400 : 150.0 mg
Acetic Acid ' g.s.ad pH 5.0
Water for injection solutions ad 1.0 ml

10 The active ingredient is dissolved in a mixtuare 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.



CI-C6-alkoxy, provided that R2 is not methoxy in case R1 is methoxy,
C1-C6-alkoxy mono- or disubstituted by 10hydroxy, Ci-C6-alkoxy,
VQenza/loxY amino, alkylamino, dialkylamino, cyano, unsubstituted phenyl,
pﬂ%%yﬁ’%sﬁgéﬁituted by one to three groups selected from CI REG ARNI5/012436
C1-Cé6-alkoxy, halogen or halogen-C1-C6-alkyl, tetrazolyl,
15-0-(CH2)1-C(0)-NR8R9, wherein m is 1°0r 2 and wherein R8 and R9

are indapenggatly selected from hydrogen, C1-C6-alkyl or tetrazolyl, or R8
and R9 together with the nitrogen atom to which they are attached form a

5- or 6- gpembargd @&g@&x@&yyﬁg(‘tﬁ contain an. additional _
he gr%t%mn%electe from N, O or S, an% whict? ﬁw%ﬁf%%%ﬁﬁ%‘?&ﬁ@l?ﬁffmumd na
Ci- %-a?kﬁ, dPﬁP(?fIEIZ)ll-COORIS, whereinnis 1 or 2 and R19 is

hydrogen ar C1-C6-alkyl, -0-(CH2)p-NH-C(0)-OR", wherein pis 1 or 2 and
WhGI‘Gi%%i-C&&kW, -0-S02-R12, wherein R12 is C1-C6-alkyl,

-NR13R14, wherein R13 is hydrogen or C1-C6-alkyl and R14 is

C1-C6-alky] or benzyl, and - 84 - -NH-00-(CH2)p-R15, wherein q is 1 or 2

and w%aijrseﬁ#le Oﬂf %Z i-Co-alkyl or tetrazolyl; R3is selected from the group
consistimgrof:hyidiogen;bhiftiroxy, C1-C6-alkoxy, Cl-Co-alkoxy mono- 8 mg

disubstifiited. by

8.0 mg
Hydrogenated Soya bean oil 8.0 mg
Partially hydrogenated plant oils 34.0 rﬁg
Soya bean oil | - lll0.0 mg
Weight of capsule contents 165.0 mg
Gelatin capsule
Gelatin ‘ : 75.0 mg
Glycerol 85 % : 32.0 mg
Karion 83‘ o 8.0 mg (dry matter)
Titanium dioxide 0.4 mg
Iron oxide yellow 1.1 m'g

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.



hydroxy, alkoxy, benzyloxy, amino, alkylamino, dialkylamino, cyano,
10unsubstituted phenyl, phenyl substituted one to three groups selected
‘{} %0(6‘,)- 8C(%-;alkyl, Cl-Co-alkoxy, halogen or halogen-CI-CG-alkxll‘i;ﬁ

€ razoﬂ? ,'and -0-(CH,)",-C(0)-NR8R9, wherein in is 1 or 2 ahtWihere ree
and R9 are independently selected from hydrogen, Cr-Co-alkyl or
tetrazolyl, or R8 and R9 15together with th& nitrogen atom to which they
are attagmgﬁmgn a 5- or 6- membered heterocycle which may contain an
additional heteroatom selected from N. 0 or S. and which may be .
substit -Co- - -000R1, wherein n.is 1 or 2 and
Rth is o %%Bm %%Er;% ggg}-&glfk‘i/nlg-o%%%%%%?&-?{b&%ﬁﬁ?f&v t‘é?%‘%ﬁ‘bais 1.
or ARG WHErSHHTs CI-Co-alkyl, 20-0-S02-R12, wherein R12 is
Cl-Co:alkyl, -NR13RI4, wherein R13 is hydrogen or CI-Co-alkyl and R14
is CI-%&%}P& benzyl, and -NH-00-(0-12)p-R15, wherein qis 1 or 2 and
whereilofR5uisdGi Genalky (O tetrazolyl; 25 R4is - 85 - wherein R5 is -
selected from_the group consisting of Ci-C6-alkyl, hydroxy-Ci-C6-alkyl,
halogtgﬁq(?f-ec%l}glﬁy ) eglogen and C3-C6-cycloalkyl; R6is select8#.0 mg
from thiecgrotigaditnsistinkaf AdOgerHABE6-alkyl, C1-C6-alkoxY, 1400.0 mg
5hydr§5(g{§1-C%l-§lk§_lé a{ogﬁri-CI-C&alkyl;halogen and
C3-C -cycfgé:lfy ; is Sefected’from the group consisting of CI-CG-a]rI%ﬁ,mg
C3-CEadyciogikyirdiiidrexG2-C6-alkyl, halogen and halogen-C1-C6-ajkyimg

and pﬂﬁgﬂ&@gﬁtk@gg%@cceptame salts thereof. 100 mg

Flavoring additives

3.0 mg

1.0 mg

5 The active ingredient is mixed with lactose, 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 flled
into sachets.
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2. Compounds of formula | according to claims | or 2, wherein R2 is
selected from 10 the group consisting of hydroxy, C1-C6-alkoxy, provided
that R2 is not methoxy in case R is methoxy, - 86 Cr-C6-alkoxy mono- or
disubstituted by hydroxy, CI-C6-alkoxy gaenzyloxy, amino, alkylamino,
dialkylamino, cyano, unsubstituted phenyl, phenyl substituted by one
to three groups selected from 5C1-C&<&#3% C1-C6-alkoxy, halogen or
halogen-C1-C6-alkyl, tetrazolyl, -0-(CH2)1-C(0)-NR8R9, wherein m is 1 or
2 anqm@&;ﬁjgﬁ&%@%@%ﬁ@g%%%@ently selected from hydrogen,
C1-Cé6-alkyl or tetrazolyl, or R8 and R9 together with the nitrogen atom to
which they are attached form a 5- or 6- jiembered heterocycle which may
contain an additional heteroatom selected fromsN, O or S, and which may
be substituted by C1-C6-alkyl, -0-(C
R19 is hydrogen or Cl-lgﬁ-alkyl, O~(CH2)p}NH-C(0)-0R11, wherein p is 1
or 2 and wherein R11 is Ch€ , -On802-R12, whergin R12 is
Ci-C6-alkyl, 15-NRI3R14, w i
R14 is C1-C6-alkyl or behzyl, afd -NH-00-(CH2)6-R15, wherein q is 1 or 2
and wherein R15 is Ci-C6-alkyler tetrazolyl; and R3 is selected from the
group consisting of hydrogen, hydroxy and CI-C6-alkoxy. 203.

mpounds of formula | according to claim | or claim 2, wherein R2 is
WICrcin .
selected from the group consisting of hydroxy,

R'  is selected from hydrogen or methoxy;
R* s selected from the group consisting of
hydroxy,
C;-Ce-alkoxy, provided that R? is not methoxy in case R! is methoxy,

C;-Cg-alkoxy mono- or disubstituted by
hydroxy, C;-Ce-alkoxy, benzyloxy,
amino, alkylamino, dialkylamino, cyano,
unsubstituted phenyl, phenyl substituted by one to three groups selected from
C;-Ce-alkyl, C,-Ce-alkoxy, halogen or halogen-C,;-Cg-alkyl,
tetrazolyl,

-O-(CHa),-C(O)-NR*R®, wherein m is I or 2 and wherein R® and R” are
independently selected from hydrogen, C,-Cs-alkyl or tetrazolyl, or R® and R®
together with the nitrogen atom to which they are attached form a 5- or 6-
membered heterocycle which may contain an additional heteroatom selected
from N, O or S, and which may be substituted by C;-Cg-alkyl,

—O-(CHz)n-COOR’m, whereinnis 1 or 2 and R is hydrogen or C,-Cg-alkyl,
-O~(CH,),-NH-C(0)-OR"", wherein pis 1 or 2 and wherein R*' is C;-Ce-alkyl,
-0-S0,-R*, wherein R" is Ci-Cg-alkyl,

—NR13R14, wherein R is hydrogen or C,-Cs-alkyl and R is C,-Cs-alkyl or benzyl,
and
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Ci-C6-alkoxy mono- or disubstituted by hydroxy, benzyloxy, amino, cyano,
phenyl or tetrazolyl, 25-0-(CH2)m-C(0)-NR8R9, wherein mis 1 or 2 and
wherein R8 and R9 are independently selected from hydrogen,
C1-C6-alkyl or tetrazolyl, or R8 and R9-t&§ether with the nitrogen atom to
which they are attached form a 5- or 6- membered hetejocycle which may
contam - dhtfitidrafhetSiratdnfide b ot TR ReTe RS iafd-fumidll hesy
be sUBSHHED by CI-C6-alkyl, 30-0-(CH2)11-000R19, wherein n is 1 or 2

nd R19 is hydrogen or Ci-C6-alkyl, -0-(CH7)p-NH-C(0)-0R11, wherein p
K1 b i%%%ﬁﬁ@?&i%ﬁ?f‘% EFERIBRSH 12.0-502-R, wherein R12 i
C1- (%l(%gf - 87 - NR 131214, wherein R3 is hydrogen or CI-Co-alkyl
and R14 | &’-Co-alkyl or benzyl, and NH-00-(CH2),I-R15, wherein g is 1
or 2 aRdwherein R18 is C1-C6-alkyl or tetrazolyl. 54. Compounds of
formula | according to any one of claims 1 to 3, wherein R2 is hydroxy or
Cl-Ca:alkpxkmgno- or disubstituted by hydroxy, benzyloxy, amino, cyano,
phenyl or tetrazotyl. 5. Compounds of foiniula | according to any one
of cldim€ 4-4tk8swihereinoR2iss b (@LPMC(0)-NR8R9, wherein mis 1 or 2
and whéneirnR8 dhdxg areintependently 10 selected from hydrogen,
C1-C6-alkyhordétybzoiyh, drdR@landiROdegether with the nitrogen atom to
which theydrgiattet pbdefdrphas! srtGtmeadoeret tieter goyaie vehictedraym C;-
contain @n-algitiondl kdteraatorrgeteatddi fren-N;-ConrlByland which may
be substitteolyly @4 C6-alkyl. 6. Compounds of foimla | according to
claim 5, wherein R2 is 15 -0-(CH2)11-C(0)-NR8R9, whereinm is 1 or 2
and wHelfelt ReARU-RB dre Wergperdnty s ek irsarfyorpddn, are .
Ci-Co-alR§rpraderbotsiectedirens hydosas 6 itk aicebrmiyltoaly and R
one of di2gsiaer 1918 hheisrgm aieudq e doorere Wshssh 1978 £ &r oF 6-
and R1 {gq%e; Wt@pcg&c_@gygmyﬁnay contain an additional heteroatom selected

from N, O or S, and which may be substituted by C,-Cg-alkyl,
-O~(CH)p-COOR™, wherein n is 1 or 2 and R is hydrogen or C,-Cg-alkyl,
-0-(CH»),-NH-C(0)-OR", wherein p is 1 or 2 and wherein R'" is C;-Cg-alkyl,
-0-80,-R ™, wherein R is C-Cg-alkyl,

NRPR"™, wherein R" is hydrogen or C;-Cg-alkyl and R is C,-Cg-alkyl or benzyl,
and

“NH-CO~(CH,),-R"°, wherein q is 1 or 2 and wherein R'® is C;-Cy-alkyl or
tetrazolyl;

4 .
R 18

or
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8. Compounds of formula | according to any one of claims 1 to 3, wherein
R2is 20 -0-S02-R12, wherein R12 is C1-05-alkyl. 9. Compounds of
formula | according to any one of claims 1 to 3, wherein R2 is
-NH-00-(CH2)FR15, wherein q is 1 or 2 8ad wherein R18 is C1-C6-alkyl or
tetrazolyl.  10. Compounds of foiiuula | according to any one of claims 1
to 9, WHeféh R3 is hydrogen. 2511. Compounds of faimla | according to

claim_1; wherein is selected from the group consisting of hydroxy, - 88
- Cr-kel Wﬂ% U ORE Hh R S ErAE by HFARB Ak
benzglggi Ogihio ﬁ%ﬁ%@n B?Oﬁgfﬁﬂgt?&%g?"ﬁﬁ &,q%@ﬁ'substituted phenyl,
phe”ﬁf %éfétélltge Lone fo tiee, Aroups. sele teﬁr‘gom CLCORIVE o alk
C1-Ch-alkox oden e PG CBoalRy T F Rz oL Sad - —L 7 -6 KoY,
0(C 1,-é¥(%3:§ﬁ%?ﬁvg‘?%§%%°§?a@ﬁ.sé-%%é?'%a%a?é% i
indepgndently-aeleriad ORI oRe i E6:; s‘é*%l?&ﬁ%ﬂ%&?ﬂ%% 1, hydroxy-
and thi,t%tggglﬁ%w%&tgﬁdruglg%gﬁ}_@fm_ngﬂ|c they are attached form

a 5- or 6- membered heterocycle which may contain an additional

heteroatomeselettedrepidle Q0 Shapstwhich may be substituted by
CI-C6-alkyl, and R2 is hydroxy or C1-C6-alkoxy.

2. Compounds of formula I according to claims 1 or 2, wherein R is selected from
the group consisting of

hydroxy,
C;-Cg-alkoxy, provided that R” is not methoxy in case R is methoxy,
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12. Compounds of formula | according to claims 1 or 11, wherein R3 is
hydroxy or 15 CI-C6-alkoxy mono- or disubstituted by hydroxy, alkoxy,
benzyloxy or phenyl. 13. Compounds of fonnula 1 according to claims

1 or 11, wherein R3 is -0-(CH2)1"- C(0)-#RsR9, wherein mis 1 or 2 and
wherein R8 and R9 are independently selected from hydrogen,
C1-CoritieybPratrgdy Cbf iRy b gether with the nitrogen atom to
which th&| Qﬁaﬁﬁﬁqeﬁw BeBZ P membered heterocycle which may
contain %ﬁl% é%’ﬂ&ﬁ&Ph%@W&Bﬁ?%éf@@i@d from N, 0 or S, and which

may be ¥HHSf enplomeaplubstityigd By eRs s ErgHpRg peted from
accord.aﬁa aﬂ%?%rﬂézo%?éhﬂm B98O Falgshetn k2 #iHethoxy. 15.
Compo teplormula | according to any one of claims 1 to 14, wherein

R4 is-B5(CH,)RE {9 saBERT dosethengroupr consistingreh RE-Ga-rikte
hydroxys(detradisily helogenEint Byaliodehalogenstind &3«66-01¢laalkyland R’
and - 8®g8hR igidelketad deem doengrouhi dorsisting atdijdddoen,a 5- or 6-
Cl-C6-alkyh k& tratkoxyclaydhioty sely Conalky brhaldgemdT kEo-@lkoth selected
halogenf‘ﬂmlmmﬁ&ymiﬂamybh mdstbGabypourd ol fe0pulktlaccording

to clal beln R5.is C1- Ik 1hal en- -C1-C6-alkyl, an

R6is hygrog A or hl?( elm’ﬂlf %%n%pggggs of gloéggoléyl%%{q
any oﬁé(&fﬂ&lﬁ@ﬁ@iﬂﬁvh@éﬁ ﬂmﬂsﬂmlaﬁalﬂwm alkl;-Ce-alkyl,

C3- C@@@gﬂ@%ﬂg@gﬁl@%@6@lm halogen or halogen-C1-C6- alkyl.
18. Compounds of formyla | according to any one of claims 1 to 14 or 17,

wh eréW‘Rld{R’@bﬁr@B % k)}? hydrogen or C;- Cg, alkyl and R™ 18 C;~Cg¢-alkyl or benzyl,

“NH-CO-(CH,)-R ", wherein q is 1 or 2 and wherein R*’ is C;-Cg-alkyl or
tetrazolyl;

and R® is selected from the group consisting of hydrogen, hydroxy and Ci~Ce-alkoxy.

3. Compounds of formula I according to claim 1 or claim 2, wherein R” is selected
from the group consisting of

hydroxy,

C1-Ce-alkoxy mono- or disubstituted by
hydroxy, benzyloxy, amino, cyano, phenyl or tetrazolyl,

-0-(CH,)p-C(O)-NRR?, wherein m is 1 or 2 and wherein R® and R® are
independently selected from hydrogen, C;-Cg-alkyl or tetrazolyl, or R® and R’
together with the nitrogen atom to which they are attached form a 5- or 6-
membered heterocycle which may contain an additional heteroatom selected
from N, O or S, and which may be substituted by C,-Cgs-alkyl,

~O-(CH2)p-COOR™, wherein n is 1 or 2 and R" is hydrogen or C;-Ce-alkyl,

-O~(CHa),-NH-C(0)-OR"", wherein p is 1 or 2 and wherein R" is C}-Cg-alkyl,

-O—SOZ—RIZ, wherein R'? is Cy-Cs-alkyl,
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19. Compounds according to any of claims 1 to 18, selected from he

group consisting of: (2S,3S,1IbS)- and
(2R,3R,11bR)-9-(2-amino-ethoxy)-3-(2,5-dfinethyl-pheny1)-10- m
ethoxy-1,3,4,6,7,11b- hexahydro -211-pytido [2,1-a] isoquinolin-2-ylam ine,

15 (25,39, 1;4b82 and

(2R, 3RR1BR)-whswandR3-i2 brdinsthl-pisryalilomidinoiyd 1< a-glvh apbenzyl,
hexaﬁ%lro 2H-pyridoisoquinolin-9-ol, (2S,3S,1IbS)- and

(2R, 3RER)EHA PRAimethybRhery L nlOame ey #23 (b - Cg-alkyl or
tetrazelr-yd)-ethoxy]-1,3,4,6,7,11b-hexahydro-2H-pyrido [2,1-a]
isoquinolin-2-ylam ine hydrochloride, 20 (2S,3S,11bS)- and
(2R,3R,11bR)-342-amino-3-(2,5-dimethyl-pheny1)-1 O- methoxy

1,3,4% ﬁpgmb@j@%@m@ngh.bwmq@gtgpny one of claims 1 to 3, wherein R*is
hsdeuinoni-o4ylodepropivitrite Ha®RGietgs) hydigxy, benzyloxy, amine, cyano,
ThrRGRITRIRYMéthanesulfonic acid
2-amino-3-(2,5-dimethylpheny1)-10-methoxy-1,3,4,6,7,11b- hexahydro 2H

pyrid cg%lso u'??“rrlln%lgjl gggggd?t}/gd 8 %pi{zocr)lgeeofz ﬁa%% 5t013b% eremR 18

e i ently
C%FBH n? fr&izvgg iﬁﬁ% Eé@%\h%%’f mtrogen
in-9-ylok [ori

(gg ]d gﬁ z%} at (; & dorm a —mem Cre eterocy which may contain

o %%%y% QB P R O
yrldo [2,1 a]lsoqumolln -9-yloxykacetic acid hydrochloride,
(2S,3S,11bS)- and (2R,3R,11bR)-2-[2-amino-3
-(2,5¢limattpd ey Bk mehesydish 4 laikd b; RenaBydRG4H-pyrido
{®%m§9wmpm%9l%ya¥ﬁw iEeFr@ZQlam}regbﬁicﬁfadmg arc independently
M%Qﬁ%ﬁdﬁyﬂ!?o@ﬁﬁsﬁﬂr @@MI@@@K?&&&)JI IbR)-242-amino-3

b- hexahydro -2H-pyrido[2,1 -a] isoquinolin-9-ylo xypacetamide
hydr&cf@@ﬂd@un@ gfjcgmﬂbg)ma@rdmg 1o any one of claims 1 to 3, wherein R? is
ORI ABRNBA2 whetisen 3-(2, Bty Phehydrpaar wicth oy lByA, 6,7,1
1b-hexahydro-2H-pyrido[2,1- a]|soqumoI|n -9-yloxyl-N-methyl-acetamide 10

hydr rlde 11b

%%ggg—é ffg}g ?gﬁy %W?(@ﬂ}cn%}ﬁﬁf 6%‘&5?1 12t<§/i) wherein R is
,,,,, 1’1\75 drs- i 8 [2,1-a)isoquinolin-9-y1]-2-( |

H-tetrazol-5-y1)- acetam ide hydrochloride, (2 S,3 S,11b S)- and

(2R,3R ﬂgguhfasre%@a%ﬁ -Metyiaminfsdy dimethvkRyidn 2yildidw r? is

-’k@i‘t@ﬂé hﬁxam%l% EM'%?i @h%?(gh"ﬁ@"ﬁ%% @ délﬁﬂn INEetr razolyl.
hydrochlorlde (2S,3 5,11hS)-

(2R,3R,11bR)-[2-amino-10- methoxy -3-(4-methyl-pyridin-2-y1)-

1,3,4 )8 7 kbwhexdhytifor2 i acidodjaglteajisanuindliteBryldxyltasdticein R is

laidolgyalrochloride, (25,35,1 IbS)- and (2R,3R,1 | b12)-242-amino-10
-methoxy-3-(4-methyl-pyridin-2-y1)-

1,3,4, 6 7,11b-hexahydro-2H-pyrido[2,1 -a

isoquinofirPIRABRYE-RE SRt 26@05191&*:%13%&%8@%9&0éwsh“&&ed from the

PR BEOITIEEE ghd

(2R, 3IRIERR)-2-amino-10-methoxy-3-m-toly1-1,3,4,6,7,11bhexahydro-2H
-pyrido[2,1-a]isoquinolin-9-ol,
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WO 2006/058628PCT/EP2005/012436 - 91 - (2S,35,11bS)- and
(2R,3R,11bR)-2-(2-amino-10-methoxy-3-m-toly1-1,3,4,6,7,1
Ibhexahydro-2H-pyrido [2,1-a] isoquinolin-9-yloxy)-ethanol, (2S,3S,11bS)-
and - 88 -
(2R,3R,11bR)-2-(2-amino-10-methoxy-3-m-toly1-1,3,4,6,7,11hhexahydro-
2H-pridofZEemsoquinolin-9-yloxy)-acetamide hydrochloride, 5

(25,338,143 p8kodRGnono- or disubstituted by
(2R,3R,gﬁ&@h@{@-@mjI&@nkgl-mgghoxy-?a-m-tolyl-l,3,4,6,7,11bhaahydro-
2H-pyrideizhd-alisesinelia:Aind; mekRfolin-4-yl-ethanone
hydrochigkigies {223 DHekRB)paBey1 substituted one to three groups selected from Cy-

(2R, 3R, 1Ry 2-aminalke-mathpesotdsnatiyknycidingy!)-
1,3,4,6 Yeﬂribon@;@hydro -2H-pyrido[2,1-a]isoquinolin-9-ol, 0 (2S,35, 1le)

e ...

D h the nitrpgen afom to h th ¢ atta he f a 5 or6
(2R 3R ﬁ) "21( gg(')co §w 1{:55 §J a@eﬁ é;?hg géitom Sej_} ted
SRS e >

1,3,4,6, ro r
diol, (2 °§% 11? ¥ whtel{ 2

RﬁRSQRdItlhR()%ZI zcammm methoxy-3-(4-methyl-pyridin-2- yl) 13
1,3,4,6,7,1

Ib-hex dr02H so inolin-9-yloxy]-1-morpholin-4-ylethang
y% ﬂfBHg‘éngé EI ?nlg to éialg(n%]i or lip %elreln ¥{§ls hydroxy or

W72t & iﬁ%bi%t%% S SR N2y . phenyl

1 3 4 6, 7 11b-hexahydro-2H-pyrido[2,1a]isoquinolin-9-yloxy]-acetamide

hydroghlerigde, {48 FFotHaP) 1 Q&Q)rdmg to claims 1 or 11, wherein R® is -O-(CHa)m-
B3RRERERsaBinerS1 (G- Munteme vl ayndin-R vk 1methei? Qelected from
i Q%%X éJ;Q?h%H%méqr@t%‘E'oBW'QPf@‘* %n%]@ﬁ}g&ﬂ@\?ftkﬁ]ﬁéXJﬁlSE&? a6i 1o

&fe attached form a 5- or 6-membered heterocycle which may contain an

FagileR? ReldrDatlne AMIAROMNGROY o TRl ki B by dlarhanatiedio 2, c.-
Hpyrido[2,1-alisoquinolin-8-ol,

rac-2-(2-amino-9-methoxy-3-m-toly1-1,3,4,6,7,11b-hexahydro-2H-pyrido[2

,1- alisoquinolin-8-yloxy)-acetamide, (25,35,1IbS) and (2R,3S,11bS)
diastérbriersp@birac 2281133 dclio8)i2e-mnainosBe niethumry-Bemitolyld 3, wherein
R 3nbethddp-hexahydro-2Hpyrido[2,1-a]
isoquinolin-8-yloxy)-N,N-dimethyl-acetamide,

rac-9-methory-8-(2-methoxy- ethoxy) -3-m-toly1-1,3,4,6,7,11b- hexahydro -2

11- pyrdb B RURSRIURBHI DL v e(9538 PRl 2R 35 Mgyein R is
diasteromers,  rac-2-

(2-amino-9-methoxy-3-m-toly1-1,3,4,6,7,1 B hexahydro-2H-pyrido [2,1-

30 aJisoquinolin-8-ylory)-ethanol, (ZS 3 S) and (2R,3S,11bS)
diasteromers,

RB

4

R* is selected from the group consisting of C;-Cg-alkyl, hydroxy-C;-Cg-alkyl, halogen-
C,-Ce-alkyl, halogen and Cs-Cg-cycloalkyl; and
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- 92 - and pharmaceutically acceptable salts thereof. = 20. Compounds
according to any of claims o 19, selected from the group consisting of:
(25.3S,11bS)- and
(2R,3R,11bR)-3-(2,5-dimethyl-pheny0-18%methoxy-942-(1H- 5
tetrazol-5-y1)-ethoxy]-1,3 ,4,6,7,1 | b-hexahydro-2H-pyrido[2,1 -a]
Redd srbealRd2pmin&evaretistias oy deamsya gndalkyt, Ci-Ce-alkoxy,
RO SRS ANHBSNS, 5 iy hpleery £nd Sarfensosipelsy 6,7, 110
-hexahydro-2H-pyrido[2,1-alisoquinolin-9-yloxy]-acetic acid hydrochloride,
(2S,38,10Bpoands of formula I according to claims 1 to 15, wherein R” is C;-Cg-alkyl
(2 RaBRehIBRY-24R-dminbR3-(21Bdtirgethyl Phehyl)10-methoxy10
1,3,4,6,7,11b-hexahydro-2H-pyrido[2,1-a]isoquinolin-9-yloxyl-N-OH-tetraz
0"5'Y137).-@9ER§)%’6&'1@§ SyEroshioNide. dameddahy BR)ofBims 1 to 14, wherein R* is
(2R,3R,11bR)-242-amino-3 -(2,5-dim ethyl-phenyl)-10-methoxy1,3,4,6,7,1
| b-hexahydro-2H-pyrido[2,1-a]isoquinolin-9gyloxyl-acetamide
hydrochloride, (2 S,3 S,11bS)- and (2R,3R,11bR)-2-[2-amino-3
-(2,5-dimethyl-pheny1)- | 0-methoxy151,3,4,6,7,1 |
b-hexahydro-2H-pyrido [2,1 -a]isoquinglin-g-yloxyl-N-methyl-acetamide
hydrochloride, (2S,3S,1IbS)- and N ,

bR)-N:[2-amino- -3-(4-rpethyl-pyridina2-y.1)- son_ ("
e A B L g pator hafogen-C.-C,
-2-(1H-tetrazol-5-y1)- acetamide hydrochloride, 20 (2S,3S,11bS)- and
(2R,3R,11bR)-[2-amino-10-methoxy-3-(4-methyl-pyridin-2-y1)-
1,3,4 B 7¢Lthphexédhytifor@ibpy retafiRiib-alis asu nelinr dytexykaceteacid wherein
Ry aohltrigdeyl(2S,3 S,1 | bS)- and (2R,3R,11bR)-2- [2-amino-10 -m
ethoxy-3-(4-methyl-pyridin-2-y1)- 1,3 ,4,6,7, | Ib-hexahydro-2H-pyrido [2,1
-a] iso%uinolin-9-ylo xy] -N-(2H-tetrazol-5-y1)- acetamide ha/drochloride,
25(2_51’. §Qm§ng§1@coordmg to any of claims 1 to 18, selected from the group
ORISIE ER)-2-amino-10-methoxy-3-m-toly1-1,3,4,6,7,11b-

% gsﬁ Ef-ZH_p g%&lﬁ% )ohgy' _oIin,-9-pI,}t- 9§ -g%SS,BS,ll )-and,
3R 1TPRIS (2 2ming: O RROILT 32 e P BraRATY A
g@%wag} ,ﬁgg %B‘i B Wﬁgﬁﬁ@i%%g@% P'a%iﬁ amine,

2R HORLer3ranorimetioxy-3-m-tolyl 3 B [ LhRgxamdie-
%Z%% 4 %a;ﬁ T Ao ST g L HEs
(2R3 1 -2&%"{1@?&!3@{,]Iqﬁ?lﬁ'gé}ﬁ%ﬁﬂé@ﬂfﬂt}ﬂ'eﬂﬁbdirﬁ)igfi¥fl'1)<3xy—9—&2— 1H-
edadh. T-di Rebexahydra-2H-pwidolarl aal- Bagsinalify 3-2hi {4232 MRS amine
gﬂ;}(( 1 1bR -2-[2-amino-10-methoxy-3-(4-methyl-pyridin-2-y1)-
1,3,4,6,7,11b-hexahydro-2H-pyrido[2,1-afisoquinolin-9-yloxy]-ethanol,
(28,35,11bS)- and (2R,3R,11bR)-3-[2-amine-3-(2,5-dimethyl-phenyl)-10-methoxy-
1,3,4,6,7,11b-hexahydro-2H-pyrido} 2,1-ajisoquinolin-9-yloxyl-propionitrile,

(25,35,11bS)- and (2R,3R,11bR }-methanesulfonic acid 2-amino-3-(2,5-dimethyl-
phenyl)-10-methoxy-1,3,4,6,7,11b-hexahydro-2H-pyrido[ 2,1 -a]isoquinolin-9-yl ester
hydrochloride,

(28.38,11bS)- and (2R,3R, 1 [bR)-2-[2-amino-3-(2,5-dimethyl-phenyl}-10-methoxy-
1,3,4,6,7,1 1b-hexahydro-2H-pyrido{ 2, 1 -ajisoquinolin-9-yloxy]-ethanol hydrochloride
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rac-24 (2S ,35,1 1 b S)-2-am ino-9-m ethoxy-3-m-toly1-1,3
,4,6,7,11b-hexahydro-2H10 pyrido[2,1 -a]
isoquinolin-8-yloxy)-N,N-dimethyl-acetamide, and pharmaceutically
acceptable salts thereof  21. A proces&¥or the manufacture of
comgounds of forinula | as defined in any one of claims | to 20, which

2854 BomprdéaRay RorkiSiher stismpudrubmgiasiorhims 1 5 wpethoxy-
théreih b&bsh%h@'@%?éﬁ@ﬁl xyaipiEpoBo- s oy birepiiq 2o Tgidgochloride,

S efln ' 3is hy e;)naby side halrl oxv
@%%ﬁ %E%%ﬁ ‘?Elﬂﬁ Rodaiosy ﬁﬁ{ﬁ%%?%é}%if) >

acgﬁa\?é}% (?8 8’8 fd of the f0|I|uIa 5wherein Rx is hydrogen or benzyl

%%§%f8§4a%de SRINSR INCtaM 1, D% GRS Y OAE IR IHGHR ox y-
rﬁ%%ﬁ?ﬁ‘ %%Qgih(@ oeﬂ? &)[2 i-a quuinohn 9- yltoxy] acet}a::;zlde hydroclﬁoride,

(28,35,11bS)- and (2R,3R,11bR)-2-[2-amino-3-(2,5-dimethyl-phenyl}-10-methoxy-
1,3,4,6,7,11b-hexabydro-2H-pyrido[ 2,1 -a]isoquinolin-9-yloxy]-N-methyl-acetamide
hydrochioride,

(25,35,11bS)- and (2R,3R, [ 1bR}-N-[2-Amino-10-methoxy-3-(4-methyl-pyridin-2-yl)-
1,3,4,6,7,1 Ib-hexahydro-2H-pyrido[ 2,1 -a]isoquinolin-9-yl]-2-(1H-tetrazol-5-vl)-
acetamide hydrochloride,

(25.38,11b8)- and (2R.3R,11bR)-10-methoxy-9-methylamino-3-(4-methyl-pyridin-2-yi)-
1,3,4,6,7,11b-hexahydro-2H-pyrido[2,1 -ajisoquinoline-2,9-diamine hydrochloride,

(2S,35,11bS) and (2R,3R,11bR)-[2-amino-1 0-methoxy-3-(4-methyl-pyridin-2-y1)-
1,3,4,6,7,11b-hexahydro-2H-pyrido| 2,1 -a]isoquinolin-9-yloxy]-acetic acid hydrochloride,

(25,35,11bS)- and (2R,3R,11bR)-2-[2-amino-1 0-methoxy-3-(4-methyl-pyridin-2-yl)-
1,3.,4,6,7,11b-hexahydro-2H-pyrido[ 2,1 -a]isoquinolin-9-yloxy|-N-(2H-tetrazol-5-yi)-
acetamide hydrochloride,

(25.38,11b8})- and (2R,3R,1 1bR)-2-amino-10-methoxy-3-m-toiyl-1,3,4,6,7,11b-
hexahydro-2H-pyrido[2,1-alisogquinolin-9-ol,



wherein RI to R4 are defined as in claim 1, and optionally converting
the compound of formula | into a pharmaceutically 10acceptable salt

22. Pharmaceutical compositions comprising a compound accordin
WP EEBPEaims 1 to 20 and a pharmaceutically acceptabBCaFHE Siizsss

and/or adjuvant. 23. Compounds ac Cggrdlng to any one of claims 1 to
20 for use as therapeutic active substan -95 - 24. Compounds

a@@@@n@maﬂydq&@d@mlgﬁpi@z@w ﬁ%&%ﬁ% i, a6k weh 46,7115~
S neces nt and/ r of d seases'which’aré
alglks%%ac%tgeg 5 %ﬁ%peﬁsoﬂgl 905%h %’1 hds according to any
d%ag@ % atlon of 5 medicaments for the treatment
oF pfrlo y R ik armine 1o aptianetr v D P11 6.7, -

T @(@%@&@:&Hc@ﬁrgd@ élérﬁi@&f@m@%—%r@p&rhﬂoﬂmﬁﬁdydmnﬁnmmr the

treatment and/or prophylaxis of diabetes, non-insulin dependent diabetes
5 miéfiifs] irpaied GREGsE e pinflaiimatty-tyevel-diseassd,c,7,11b-

eheephaliinproasiali 1 seiaticans. fhaymaieid LS. FoliS, one
U}S,%{rgggbl}qggbus Crohn, psoriasis, lichen planus, benlgn prostate

hypertrophy, hypertension, diseases wherein a diuretic agent has a
benclisAhliagh PSSy RRI/OLMEIARRIS Syndrome, of 42,78 Riptection.

1,3,4,6,7,11b-hexahydro-2H-pyrido{2,1-alisoquinolin-9-ol,

10 {25,35,11bS)- and (2R,3R,1le)—Z—[2-aznin0—1O—meth0xy—3—(4—meth}r1—pyridin~2—yl)-
1,5,4,6,7,11b-hexahydro-2H-pyrido[2,1-a}isoquinolin-9~yloxy]-ethanol,

(28,38,11bS)- and (2R,3R,11bR)-2- [2-arnino—lO—methoxy&-{4-methy1—pyridin~2~y1)-
1,3,4,6,7,11b-hexahydro-2H-pyrido[2,1-alisoquinclin-9-yloxy]-propane-1,3-diol,

(25,38 11b5)— and {2R,3R,11bR)-2-[2-amino-10-methoxy-3-{4-methyl- -pyridin-2-y1)-
15 1,3,4,8,7,11b- ~-hexahydro-2H-pyrido{2,1-a}isoquinolin-9-yloxy]-1- -morpholin-4-yl-
ethanone hydrochloride, : s ‘

(28,35,11b5)- and (2R,3R,11bR}-2- [2—amino~1D~meth0xy-3-(4~methyl~pyridin—2~y1) -
1,3,4,6,7,11b-hexahydro-21-pyrido|[2, lalisoquinolin-9-yloxy]-acetamide hydrochloride,

(25,38,11b8)- and (2R,3R,1 le)-2-amin0-3~(4-ﬂuoromethyl—pyridin—2~yl)—lﬁ-methoxyw
20 1,34.6,7,1 1b-hexahydro—2H-pyrido[2,1—a]isoquin01in—9~y10xy] -acetic acid methyl ester,

rac-{25,35,11b8)-2 -armino-9-methoxy-3-m-tolyl-1,3,4,6,7,1 1b-hexahydro-2H-
pyrido[2,1-alisoquinolin-8-ol,

rac-2-(2-amino-9-methoxy-3-m-tolyl-1,3,4,6,7,1 1b-hexahydro-2H-pyrido[2,1-
alisoquinolin-8-yloxy)-acetamide, (25,35,11bS) and (2R,35,11b8) diasteromers,

25 rac-2-((25,35,11b8)-2-amino-9- -methoxy-3-m-tolyl-1,3,4,6,7,11b-hexahydro-2H-
pyrido{2,{-alisoquinolin-8-yloxy)-N,N-dimethyl-acetamide, :

rac-9-methoxy-8-(2-methoxy-ethoxy)-3-m-tolyl-1,3,4,6,7,1 1b-hexahydro-2H-
pyrido[2,1-alisoquinolin-2-ylamine, (25,35,11bS8} and (2R,38,1 1bS) diasteromers,

rac-2-(2-amino-9-methoxy-3-m-tolyl-1,3,4,6,7,1 1b-hexahydro- -2H-pyrido[2,1~
30 ajisoquinolin-8-yloxy)-ethanol, (25,35,11bS) and (2R,38,11bS) diasteromers,
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and pharmaceutically acceptable salts thereof.

20. Compounds according to any of claims 1 to 19, selected from the group
consisting of;

(28,35,11bS)- and (2R,3R, 1 1bR}-3-(2.5-dimethyl-phenyl)-10-methoxy-9-[2-(1 H-
tetrazol-5-yl)-ethoxyl-1,3,4,6,7,1 1b-hexahydro-2H-pyrido| 2,1-a]isoquinolin-2-ylamine
hydrochloride,

(28,38,11bS)- and (2R,3R,11bR)-[2-amino-3-(2,5-dimethyl-phenyl}-10-methoxy-
1,3,4,6,7.1 Ib-hexahydro-2H-pyrido[ 2,1 -alisoquinolin-9-yloxyl-acetic acid hydrochloride,

(28,38,11bS)- and (2R,3R,11bR}-2-[2-amino-3-(2,5-dimethyl-phenyl)-10-methoxy-
1,3,4,6,7,1 Ib-hexahydro-2H-pyrido[2,1-a]isoquinolin-9-yloxy]-N-(1 H-tetrazol-5-y1)-
acetamide hydrochloride,

(28,38,11bS)- and (2R,3R,11bR)-2-[2-amino-3-(2,5-dimethyl-phenyl)- 1 0-methoxy-
1,3,4,6,7,11b-hexahydro-2H-pyrido[ 2,1 -a]isoquinolin-9-yloxy]-acetamide hydrochloride,

(28,38,11bS)- and (2R,3R,11bR}-2-[2-amino-3-(2,5-dimethyl-phenyl}-10-methoxy-
1,3,4,6,7.1 1b-hexahydro-2H-pyrido[ 2,1 -ajtsoquinolin-9-yloxy|-N-methyl-acetamide
hydrochionde,

(28,38,11b8)- and (2R,3R.11bR)-N-[2-amino-10-methoxy-3-{4-methyl-pyridin-2-v1)-
1,3,4,6,7,11b-hexahydro-2H-pyrido[2,1-ajisoquinolin-9-y1}-2-(1H-tetrazol-5-yl)-

acetamide hydrochloride,

(28,38,11bS)- and (2R,3R,11bR}-[2-amino-10-methoxy-3-(4-methyl-pyridin-2-yl)-
1,3,4,6,7,11b-hexahydro-2H-pyrido[2,1 -alisoquinolin-9-yioxy}-acetic acid hydrochloride,

(2S8,3S,11bS})- and (2R,3R, 1 1bR}-2-[2-amino~10-methoxy-3-(4-methyl-pyridin-2-yl)-
1,3.4,6,7,1 Ib-hexahydro-2H-pyrido[2,1-alisoquinolin-9-yloxy]-N-(2H-tetrazol-5-yl)-
acetamide hydrochloride,

(28,38,11bS)- and (2R,3R,11bR}-2-amino-10-methoxy-3-m-tolyi-1,3,4,6,7,11b-
hexahydro-2H-pyrido[2,1-a]jisoquinolin-9-ol,
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(28,35,11bS)- and (2R,3R,11bR}-2-(2-amino-10-methoxy-3-m-tolyl-1,3,4,6,7,11b-
hexahydro-2H-pyrido[ 2,1 -alisoquinolin-9-vloxy}-ethanol,

(2S8,35,11bS)- and (2R,3R,11bR}-2-(2-amino-10-methoxy-3-m-tolyl-1,3,4.6,7,11b-
hexahydro-2H-pyrido[2,1-alisoquinolin-9-yloxy)-acetamide hydrochloride,

(25,35,11bS) and (2R,3R,11bR}-2-amino-10-methoxy-3-(4-methyl-pyridin-2-y1}-
1,3.4,6,7,1 1b-hexahydro-2H-pyrido[2,1-alisoquinolin-9-ol,

(25,38,11bS)- and (2ZR,3R,11bR)-2-[2-amino-10-methoxy-3-(4-methyl-pyridin-2-y1)-
1,3,4,6,7,11b-hexahydro-2H-pyrido[2,1-ajisoquinolin-9-yloxy]-ethanol,

rac-2-((28,35,11b8)-2-amino-9-methoxy-3-m-tolyl-1,3,4,6,7,1 1 b-hexahvdro-2H-
pyrido[2,1-a]isoquinolin-8-yloxy)-N. N-dimethyl-acetamide,

and pharmaceutically acceptable salts thereof.
21. A process for the manufacture of compounds of formula [ as defined in any one
of claims 1 to 20, which process comprises

a) converting a compound of the formula

NHX

wherein X is hydrogen or tert-butoxycarbonyl, X, is ~OH or ~NH,, R' and R* are
as defined in claim 1 and R’ is hydrogen, by side chain transformation into a
compound of the formula




_04 .

wherein R', R? and R* are defined as in claim 1 and R is hydrogen, or
alternatively,

b) converting a compound of the formula

Hi

5 wherein R” is hydrogen or benzyl and R’ to R" are as defined in claim 1,
by catalytic hydrogen reduction into a compound of the formula

wherein R to R are defined as in claim 1,
and optionally converting the compound of formula I into a pharmaceutically

10 acceptable salt.

22. Pharmaceutical compositions comprising a compound according to any one of
claims 1 to 20 and a pharmaceutically acceptable carrier and/or adjuvant.

23. Compounds according to any one of claims 1 to 20 for use as therapeutic active
substances.
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24. Compounds according to any of claims 1 to 20 for use as therapeutic active

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

25. The use of compounds according to any of claims 1 to 20 for the preparation of

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

26. The use according to claim 25 for the preparation of medicaments for the
treatment and/or prophylaxis of diabetes, non-insulin dependent diabetes meliitus,
mpaired glucose tolerance, inflammatory bowel disease, encephalitis periaxialis
scleroticans, rheumatoid arthritis, Colitis Ulcerosa, Morbus Crohn, psoriasis, lichen

_planus, benign prostate hypertrophy, hypertension, diseases wherein a diuretic agent has

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

e e



