Substi tuted benzoqui noli zine derivatives The present
invention is concerned with novel

W@00@s§628 | - a] i soqui nol i ne derivatives, their PCT/EP2005/012436
manufacture and their use as negdicanents. In
particular, the invention relates to conpounds of the
general fornula wherein RL is selected from hydrogen
or nethoxy; R2 is selected fromthe group consisting
of hydroxy, |ower alkoxy, provided that R2 is not
met hoxy in case Rl is net hoxy, | ower al koxy nono- or
di substituted by hybubssi rpquinglizin :
am no, al kyl am no, di al kyI am no, cyano unsubst ituted
phenyl, phenyl substituted by one to three groups
sel ected from |l ower alkyl, |ower alkoxy, hal ogen or
| ower hBheapyesent ikydntion étconeohed|with-rOvEl@rrid) (16 Bhquiidline
8RI gerWRBT &) tﬁelfr}ﬂaﬁufgtctgfe afd 8k WOR B RRnand RO are
mdependently sel ected from hydrogen, |ower al kyI or
tetraz
at o ¢ o TSR eprids PP R 0B Rdo P o gfcgl BHEa
menber ed het erocycl e which may cogiai n an additi onal
heteroatom sel ected fromN, O or 3 2anq whi ch may be
substituted by | ower alkyl,-0O (Ck OOR 10, wherein
nis 1or 2 and R10 is pydroglq Iovver al kyi, -O(CH
2)p-NHC(O-OR n , whefle RS 2 and wherein RL1
is lower alkyi, -0-SO 2- @in R12 ik | ower
al kyi, -NR13R14, vvhereh hydr ogen or | ower
al kyi and R14 is |oweral kyl or benzyl, and -NH CO (CH
2)g-R15, wherein g is 1 or B and wherein R15 is | ower
al kyi or tetrazolyl; is selected fromthe group

gongjsting of hydrogen,

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,)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®
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 S, and which may be substituted by lower alkyl,



hydr oxy, |ower al koxy, ' |ower al koxy nono- or
di substituted by hydroxy, benzyl oxy, am no,

wa@bdoghsssesro, di al kyl ami no, cyano, unsubstit ut ePCPRP2U9$/012436
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phenyl substituted one to three groups selected from

| ower al kyi, |ower al koxy, hal egen or | ower

hal ogenal kyl, tetrazolyl, and -O-(CH 2)m C(O) - NR 8R9,

wher elOn(@i})s-COOR ' 2 wharkinnh ésr ledrr? Rl Rifiis Hdreged or lower alkyl,

i ndependently sel ected from hydrogen, |ower alkyi or
tetra n&nR t her; wi t L.tyiogen

atom tégk%?)ﬁﬁkhflhe@agg éﬁlg%ﬁe]ggflodﬁnr%t %%‘?ﬁeggné{ H3Gver alkyl,
menber ed heterocycl e which may contain an additional

het erEab@mRs e WaeteaiRY iplover allVlor S, and whi ch may be
substituted by lower alkyi, -O(CH 2)n-COOR 10,

wher eNR'R', Svhbréh R i9 Boldi3gbh biSloWyAARARAd R s QYT alkyl or benzyl,
al kyi, -0-(CH 2)P-NHC(O-OR 11, wherein pis 1 or 2
and \/@ﬁgrei n R11 is |ower alkyi, -0-SO 2-R12, wherein
R12 is | ower al kyi,5 -NR13R14, wherein R13 is hydrogen
or | oWEF-CA-KGH, arRl* Rilereis glioWer 2 ahd whermin BErigwer aliwgl or
_NH-%{Z 1:2) - R15, wherein g is 1 or 2 and wherein
R15 i s Tower alkyi or tetrazolyl;R4 is wherein R5 is
sgl ected fromthe group consisting of |ower alkyl,
IFoweris $elegicdsiom kg TopBReRsisimgegenal kyl , hal ogen and
cycl oal kyl; or R5 can al so be hydrogen in case R2 is
sel ediy@ebgenom t he group consisting of -(CH 2)m C(O -NR
8R9, O(gCH 2)P-NH-C(O-OR 11, -0-SO 2-R12 , -NR13R14,
-NH-(EOI(CH 2)g-R15 and | ower al koxy which is nono- or
di sub%’glotx?jt ed by a group sel ected from hydroxy,
benzyl oxy, am no, al kyl am no, dial kyl am no or cyano;
lower alkoxy,

lower alkoxy mono- or disubstituted by
hydroxy, 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

-0-(CH,)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’
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,
-0-(CH,),-COOR'"’, wherein n is 1 or 2 and R"® is hydrogen or lower alkyl,
—O-(CHZ)P—NH-C(O)—OR“, wherein p is 1 or 2 and wherein R" is lower alkyl,
-0-S0O,-R'2, wherein R'? is lower alkyl,

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

and

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



R6 is selected fromthe group consisting of hydrogen,
| oner al kyl, |ower al koxy, |ower hydroxyal kyl, | ower

whadoegsssas kyl , hal ogen and cycl oal kyl ; R7 i s sPCEEP®AS/012436
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fromthe group consisting of |ower alkyl, cycloalkyl,

| ower hydroxyal kyl, hal ogen and3lLower hal ogenal kyl ;
and pharmaceutically acceptable salts thereof. The
dizyne di peptidyl peptidase |V (EC. 3.4.14.5,
abbreviated in the followng as DPP-1V) is involved in
the regul ation og®the activities of several hornones.
In particular_DPP-1V is degrgdi ng efficiently and

rapi dly gl ucg i ke peptide 1 (GP-1), which is one
of the nost ot gnt st i atgr of insulin production
and secretiop—1 nhi bi t7 PIV woul d potentiate the
ef fect of Gﬁdogenog§ GLMN+Y and | ead to higher plasma
insulin concentrations. In patients suffering from

i mpai red gl ucose tol erance and type 2 di abetes

nel | i vR@einhi gher plasma insulin concentration woul d
nmoder ate the dangerous hyperglycaenta and accordingly

r educ’ it hectddstkorfifthé §199H @oHATRGDL 1GRRSEGU eV drhy dFR alﬁ(M lower
|nh|b|3§[ Wﬁkgﬂl en sugg ﬁ@ as drug candldates
t he tr éZEM o 4 w5aeH Yﬂ? W<¥ tol erance and type 2
di iabet a@s"‘ caeblsd betkydregen in\dabd Rais edlectdDEMIROZBup Ghliging of
t 50
2 e R R o6 SR

6110949NHAGDOTHA? mlowss@lmms@hmﬁwmhmmchwb@emed bya
'V con r
cel | 1 R oot A By R AP WA IR by Bl fAcarhino or

an esséitt?al role in |nnuneregulation as a T cel
activation nolecule and a regul ator of chenoki ne

f unctR’anseldated fdig gasdrotg céndisting of ﬁ?dl@@’& ﬂ%érﬁ&yh gower alkoxy,

pat h di sor de wel |

B adPBrCre Al ki RSy toge 354 Y

Rheunatology 2003, 13(3) 199- 204) Abnor mal

expr s gabectrid fBRRthagrogp fconmmngrofﬂdveer ebyk cpdioalkyl, lower

aut0| I eases and cancer.

Nat ur su ?gfﬁé arﬂ %g %@ 1‘i%’lf‘]vol ved in

i mmunonodul ation, psycho uronal nodul ati on and
Boonacker 'E.; Van

ﬁﬁQé?ihélmaoﬁP%‘@él%‘§%C§Pf%fegsé£ﬁ%$15¥e°( k

Noorden C. J. F, European Journal of Cell Biology

2003, 82(2), 53- 73). Furthernore, it has been shown

t hat Theengynsdipestodyt pélﬂtdam’ﬂ\b@@\ﬁeﬂél%’dr&na@d irt fie fEl@dwing as

Wﬁ 1&3 ivee{i i %h%pr% a(r) 10e ! gfst% alip tées(oéﬁ afsgall Fﬂ%’n%?]edgl’n particular
AREa B fsi drgmdmgrezfﬁmsnt@m, rapidiy) gluciagen ke péprids, 1 (ORP-1)ywhich 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. Consequently, DPP-IV
inhibitors have been suggested as drug candidates for the treatment of impaired glucose
tolerance and type 2 diabetes mellitus (e.g. Villhauer, W098/19998). 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



i nhi bt ors maybe useful as nedi canents for the
treatnent of various diseases in which DPP-1V is

wo poooosssels W have found novel DPP-1V inhi bit orGI/ERZINS/012436
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very efficiently |ower plasma glucose |evels.
Consequently, the conpounds of -#he present invention

are useful for the treatnent and/or prophylaxis of
dieglieti@sas Pphktll suivatidry mobwulensd Iair%lﬂaipenﬂ&fetnodﬂr&kf&hﬁ&n thus

[Lilf.
T 0 5TV BRSSP LA A B
avdll ssputfimanypeplisedees ﬁHDleIOI Q- et pldrlpdern ddhebynaBiesy 2003, 13(3), 199-
9204? %b?‘lofrll?ﬁ]’ Qc??ééglbﬁ oPEPeLmt is fduhaiddhd LR of élﬁgnnmune dllseases,

resent |nven£|on can_al e use

oun
tfﬁle éﬁlﬁﬁise%l eHCcHr Bphyalaubsrates f@b@??tly arginvebisiie
Sﬁﬁﬂlﬁmwﬁla&(ﬁi |psﬁh@lrféﬁ§drﬁﬂmodﬁlaﬁbﬁﬁﬁﬂ h{liSIepRRSss&UR Beneral

 BepBiai T O K POt 4l PR Sipe SRR L itogy 2003, 202, 55-

aa8)) i Hurﬁletﬂnom, ttdas badr shosnChaththere fssoedredation Betw&@rDPP-IV and the

g 147!
rﬂeﬁ‘%ﬂaeﬁgﬂ/opem pcﬁ:%'w%gle%sg %]#)%%1 %?%(Xp ?rﬁtﬁa(%r?gé%le it Drug Targets:
Anmsmfaéqdmre@ andri pleblelid Risersieys 200 Ak d;hé)l 18). 'Jﬂms, DPP-IV
RhRWBESHS ;ﬁg DARLEST AShadicdd foY ltl?ertlré’atlﬂ%ﬁﬁ’%hegs diseases in which

net ast a of breast and prostate cancer to | ung.
R R h¥isisvelved-ne conpounds of the present invention
can be used as diuretic agents and for the treatnent

and/ oNe hl&ﬂp{b)&h&nbﬁel @‘PPhW)ﬁihﬂﬁt’tﬂ that V&Z%fﬁlﬁ@lﬂ?%&yer pldfha glucose
q yF nds oe Q;esent n4§nt¥o % nﬁﬁﬁﬁg
SRR Renh R R ot O 68 PP Prioh b sl 6 the
dtdaaneIDFaBdI’cV prnhh}bﬂl}ﬂm@chmpdrticulmléy ao-inssilia ldependengdiabetes
elﬁ&@t :ﬁ@ oﬁ%néﬁﬂ@{i gﬁ%%(e' th%Hn%ec" a§ W%u Qé 8&1%9E(£r?cgﬂl$ﬂstwyherem the

I nvent
fa@mhﬁcatlcpn aﬁﬁftlpn ofp Pam#m@@w mmlvatqi:@eBPBtiV@w|attberapeut1c

ﬂ)%heﬁtelrﬁzm&@én Qﬂ@éd}ﬁﬁ&i—iﬂs %@{He)[:)r@s‘éhi M@exﬁiﬁ?ﬁéaﬁ%&%&)e used in the
their g aCture anent s § on ﬁ?ﬂgoun
A o éfﬁd’rf’l’ilé}d?’“ﬁo? Gbh Bistabal RFoRs, [ AR EiDk<Gpn
tah%lﬁmmﬂ&mﬂiﬁas@fsuém{sﬁhﬂﬂninatcﬂy aewelrdiaass eMeFHalIti%@enamahs

ve tlon in the 9 tr e ntlo sses
snl TOLCATS.AnC %Iﬁlg rIi.lgrl’tls ?8”1? §§ LO8Hs 8#3}‘1 Clr18ﬁn,t]_:ﬁ8r1a51s, lichen
pplmjucandtm b@mguqmroﬁap bmphrtrgphr;e di he anmposndinhegalso be useful for the

B R S S PR Ry R AL S R R B

te an ne t a
dnetﬁ:ﬁésw aritisulerly erevsniingmetastasie oEbriens and @rcpsmte mncelhto lung.

'I%Eﬁieﬂnoﬂen tHelogpoRaad bf tﬁé‘})fe@éhttlﬁ‘@nh%ﬁ hn bOWRN as 'dﬁltb'@ge%ents and
@Ean a grou ConS|S § O?G fo six, prefera Yy
d‘pr dreppmeny gpdjor iﬂxgrﬂf ypertension.

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 present invention 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 I and their production, as
well as the use of the compounds of formula I in accordance with the invention in the
control or prevention of illnesses of the aforementioned kind, and, respectively, for the

production of corresponding medicaments.



The term "hal ogen" refers to fluorine, chlorine,
brom ne and iodine, with fluorine and chlorine being

wpe@bessoesl. Most preferred hal ogen i s chl ori nePCIVAR2005/012436
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term"al kyl", alone or in conbination with other

groups, refers to a branched of3straight- chain

monoval ent saturated al iﬁgati c hydrocarbon radical of

one t[@)lﬂt&ﬁ/@m]nqrwﬂﬁa nipdinated,dhsfollpwafgalefibitionoree tebfegtixtodibustrate and
TRERE B e SRR ol BT 6L F o 30 QPR AR RO e b ifon herein.
ot her g%r oups, refers to a branched or straight- chain
monoval b«ﬁﬁpeﬂﬁ&ﬂws&élaq f6HP l9MebridUied teImeaBArasowp eqnsifbing of one to
Rixg bedfahbly ofB8e tofdupdirbeak@m(spt ons. This termis

further exenpllfled by radi cals such as nethyl, ethyl,

? i ELt eterﬁg gé% Bylrege ﬁ%ﬁ%%}llrbeu?ypnh% qgggl%l;r?ebal'rl}d iodine, with fluorine
Mtcmdrbmtb;inmdferﬂeé Mioktepreferred balafpdreis kbloeineal kyl

resi dues are rret hyl and ethyl, wth nethyl being

espeemf%'t!arxn 'eafo%]g or?ﬁ@orﬁlﬁﬁﬁ@l\l\% &ﬂﬁ%tmlgpggﬂfxlekﬁe\fé to g branched

refers to a OV\BF rou ereln at

i strpighi-elpin snasoveleat 4aa%éieda iRkaticdyydrqsarbpnyagicalcd@npyo twenty

: a:aﬂfﬂn%@rﬁs, r@frabBf &fe&b%ﬁdtéénfch%cht&ﬁs Qﬁel‘éﬁfi’efeﬂ%ﬁlone to ten
10 .

bl I th f I
er a he&?{sﬁ plgwg{, ggglr, afqnﬁg)? 8}?@({1}3 qnatqgg with other groups, refers
Ctb falbmmcdiﬂdabhytlra,lgliﬂ—m[mmhbvdlerﬁ ﬁ&yhhﬂﬂﬁb@fﬁiﬂé}tb sixWatbon atoms,

rgf? a%[re%'llyt? on atﬁ{%gofﬁg p éf' §u B‘% %H@F%&ﬁ radicals such as
Rhethyl e&wﬂen@rnpﬂ 1splsroaylky+butynﬁebm};}' mobhty\ltxmlmtﬁolx-péntyl 3-

rrﬁétgﬁj;u t kagﬂ QO&H;(I Qind ﬂ){@ ﬁg@ 'P?eﬁabieslo%gxy\%kg}%;ﬁﬂes are methyl

wer al koxy are

V}’}F}blﬁléwlb‘i’l@%)ﬁﬁi?@ﬁ Pre ted Xy, |sobut oxy and

hexyl oxy, wi th nmethoxy being especially preferred. The
t er mTHeawed “lowef Hé‘l&z@én&ﬂdyl” reRfse6 S 16Werdallkyd up&bﬂféfém at least one of

wh t f d ft
DONRTHER M R T e ——
Anrwhipro,eosp pedfenablyd]uooovermdvyithe )pyeﬂaﬂ(yd loge® hﬁngﬁTaﬁ(yl groups are

qylﬁ[l?%)h ychﬂu%rh Q)%(e%q g%lethtyﬁ %Met%yv%ﬁ? Hé{ofomethyl and

teﬂemr@mqﬂyyﬂbemefeep@aﬂwpwf val ent carbocyclic
radical of three to six, preferably three to five

Car bql?ﬁe@érﬁlmalkowr §ef5r§ EdTihle rédﬂ R "-'@lf mgié?ém IRt fi ﬂgll phe term "lower-
ca uch as cyglqpr obu cyc
Jelatiede grwalﬁ-ﬁg &%@%Byus a&}wL Expplsat lomiealkosy
tgedsl.[ps aRSe gntetROxt, @ﬂﬁ)bch,qj’row))tymsbﬁ@pﬂkﬁ bRgR:Y, BbBokPand hexyloxy,
Wll(h etthoxy belng espec1aﬁy preferred

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,
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



forma 5- or 6-nenbered heterocycle which may contain
an additional heteroatonselected fromN, O or S' neans

wao bab/o582eand RO together with the nitrogen at oreT/BPIU0E012436
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ring such as pyrrolidinyl, piperidyl, imdazolidinyl,
pyrazol i dinyl, norpholinyl, pipérazinyl or

thlonnrphollnyl W th norp hoI|n¥I and pi perazinyl )
eliectgd Eopely; Ql dr)S” mnaahethae &’ afhB’ togethet pith rtmamemgem aﬂohryform a

ﬁ%‘éﬁ‘ Q% ]?)Sr%’l diﬁyl ;ﬁg’%% qﬁl&ﬁoh&mﬁ gol?c? Hﬁs HoLD 1nyl

Wy eEntlor iteiomerpholiny M@@r@ﬁfp&mémﬂdmdmlmqrmnyd@emg especially
pbhEdi ¢ acid, phosphoric acid, citric acid, formc
acid, maleic aC|d acetic aC|d fumaric acid, succinic
acid, tartayi,c aci d t hane %0[‘“0 aci d, sallcyllc

aci d. L B5{E mgaﬁiﬂwgﬁ% ageqPiable hriages salfpithe ggrapounds of
rformitile )(I)Gmt}omlorgahng)rafrgﬁﬁt §d18s sulch a$ ch’[rﬁéhlﬁﬂls b&d V!Aythobromlc acid,

PRSCRE SpPBLAPRE shIBDRcTR S R Toamicarifompleicaciy aceti
det fimagicdgich y@hcunh had, taeeribaidgnebpesulphbyicprief edicgit.acid, p-
&&u@ﬂsﬂl&honfe%&d@hﬁ%ﬁ?hké Wh? te{rQ Eiﬁ LAl &1511\;11?%%%?9 QUNGS, o ferred

eneral fornu

S5 il eiehy arg QTS m@beateg, Cété@téi: bé@FOﬁhJ@md@m éY@lOqu:mldes and
SR b IRchi O it Vs OXith hi@RRloAHKBEng & RpeUil efefiell. R2

is not nethoxy in case i's nethoxy, al koxy

nono- or disubstituted by hydroxy, | ower alkoxy,

benz n1no K n

uns ug ?é%( Tt BePIsAey yrlwe%bﬂ% ﬁaﬁt%g’n L%/q}lﬂ]glﬁl Og?ﬂe éyﬁléer? ormula
three groups sel ected fron1|owgr al kyl, | ower al koxy,
halogen or lower hal ogenal kyl, @%trazolyl, -O (CH

RS2 and wherein R8

and RO are independently ctedl from hydrogen, |ower
al kyl or tetrazol y&! 3
ni trogen atomto whiclj thay arlg attached forma 5- or
6- menbered heterocyc g

addi ti onal heteroa& ,
whi ch nmay be substltuteosby | ower al kyl, -O (CH

2) n- COOR10, wherein ni's 1 or 2 and R10 is hydrogen or
| ower al kyl , '

wherein

R'  is selected from hydrogen or methoxy;
R®  isselected from the group consistin(g of
hydroxy,
lower alkoxy, provided that R is not methoxy in case R is methoxy,

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,
tetrazolyl,

~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’



-O(CH2)p-NHCO-ORp, wherein pis 1 or 2 and
wherein R11 is |lower alkyl, -0-SO 2-R12, wherein Rl12

w0 200609928 al kyl , - NRL3R14, wherein R13 is hydrPQERPN5/012436
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| ower al kyl and R14 is |ower al kyl or benzyl, and
-NH CO (CH 2)g- R15, wherein q t+8-1 or 2 and wherein

R15 is lower alkyl or tetrazolyl; is selected fromthe
group cogethetwittythemithgginaten to Mhtbhakyy ate atteched lfbuaix y 5- or 6-

| over af kaxye E‘tgfocg&e %ﬁ:ﬂgﬁ%jﬁo%aqg a}?}éggﬁgﬁrﬁ@l‘%ﬁrﬂa&om selected

al koxy, benzyl oxy, am no, am no, di
cyano, Tpmab& ot weed Wiy bpwbsiiuted iyslomenallsyl, one t o

three groups selected fromlower alkyl, |ower alkoxy,

hal ogen(r,), @BORRakheeial i)l or 212 Rl BkdroRA Gy 16 Gltkyl,
2)mC(O-NR 8R9, wherein mis 1 or 2 and wherein R8

Al ky oS RR PTRT D Oy ¥R B o ggmAtiian Ebver sl

nitrogen atomto yvhigh they are attached forma 5- or
6- mefpsPed® hwhereock(lidowsi dkylmay contain an
addi tional heteroatomselected fromN, Oor S, and

Whi CINRER DG 2 kDS RILiM :
2) n- 0, wherein 1n ﬁgo%ﬁoérqgﬁgrn%h%%dirg%glogf%agﬂl %rrbenzyl’

| ower@l kyl, -0-(CH 2)P-NHC(O-OR 11, wherein p is 1
or 2 and wherein R11 is |ower alkyl, -0-SO 2-R12, ‘
wher eNB-BL2 (CHL ), A& rwiatdiy b is N BRIdwhedear RI°fs 1B%3r ARyl or
hydr(g%rear% QK. | ower al kyl and R14 is |ower alkyl or
benzyl", dnd -NH CO (CH 2)g-R15, wherein g is 1 or 2
and wherein R15 is lower alkyl or tetrazolyl; R4 is

R”  isselected from the group consisting of

hydrogen,
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 |

-0-(CH,)n-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,

-0-(CH;),-COOR, wherein n is 1 or 2 and R¥ is hydrogen or lower alkyl,
-O-(CHz)P-NH-C(O)—OR”, wherein p is 1 or 2 and wherein R is lower atkyl,

-0-80,-R"?, wherein R'? is lower alkyl,



wherein R5 is selected fromthe group consisting of
| oner al kyl, |ower hydroxyal kyl, | ower hal ogenal kyl ,

whadoegsss2eand cycl oal kyl; or R5 can al so be hydpGEP20051012436
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case R2 is selected fromthe group consisting of -(CH
2)mC(O-NR 8R9, -O(CH 2)p-NH-8-O-CORp , -0-SO 2-R12
, -NR13R14 , -NH-CO (CH 2)g-R15 and | ower al koxy whi ch
i s R RY, vdieseibR | isitydrbgby onlogreo alfylseldeR’f sdoweroikyl or benzyl,

hydr oxy;, benzyl oxy, am no, al kyl am no, di al kyl am no or
cyano; is selected fromthe group consisting of
hydrogen, |ower al kyl, |ower alkoxy, |owe

r

hydr oXVE1GSH(CH: bR > Whsreigenial 10y 2 and avhsgiam Raniglower alkyl or
cycl ogtrkadlyl; R7 is selected fromthe group consisting
of |ower alkyl, cycloal kyl, |ower hydroxyal kyl,
2@40 en and | ower hal ogenal kyl ; and pharmaceutically

cegfable salts thereof. The present invention
further includes all specific stereoisoners and
enantionmers of tfe conpounds pf formula I. In one
enbodi nent, nventi on refates to conpounds of

\0

formula | -a ned aboye{wherein R4 is phenyl and
R2 is select romthe/gro consisting of-(CH 2)m
C(O-NR 8R9s/-0-(CH 2)P-WNHAZ(O-0R1 1, -0-SO 2-R12 ,
-NR13R14, -NHCO (©H 2)g-'R15 and | ower al koxy which is
nono- or disubstituted by a group selected from

hydr ox¥erefp€nzyl oxy, am no, al kyl am no, dial kylam no or
cyano, W th those conpounds wherein R4 is phenyl and

R2is -(CH2)mC(O -NR 8RO being especially preferred.
Pr ef eRsrléad%%B%adee groupgeRtisting ofdewerat b dawearyidaogrkkyl, lower

]tchose qgmg@ﬂﬂﬂﬁ,haw@hgnﬂicgd?ﬂfﬂy\&er ein lRS :s sel ected

rom-t roup.consi sting of _jower a ..l ower -

hydr oxi}g C%} |af58 G aﬁ@ﬁaﬁkvﬁjﬁeﬂﬁ gé@nthSﬁEPuP consisting of
c%/c IhoglJ(QZHZ)HRlﬁ?(G,%—I‘ﬁ@Eéc—OaéCH{)QNH#@(Q)F(DRP, o188, R P NNRIPRY,
of hydregem ) ower .o .

pyar oy SO CHE L SR ot R P o RS disubstituted by o
cycl oalggup segsiedrvomndiyded e chendylpxs amtime alfiybupino, dialkylamino or
consi std'yglgo;of | ower al kyl, cycl oal kyl, | ower

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 1.

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 ~(CHa)m-
C(0)-NR®R’, -O-(CH,)p-NH-C(0)-OR", -0-80,-R"? , -NR"R™, -NH-CO-(CH,)-R"
and lower alkoxy which is mono- or disubstituted by a group selected from hydroxy,
benzyloxy, amino, alkylamino, dialkylamino or cyano, with those compounds wherein
R* is phenyl and R? is -(CH;),~C(O)-NR’R’ being especially preferred.

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



hydr oxyal kyl , hal ogen and | ower hal ogenal kyl . Further
preferred are conpounds of formula | of the present

WO povesseesr, wherein R2 cted fromthe group cOnNBCHEPI9G5/012436
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of hydroxy, |ower al koxy, provided that R2 is not

met hoxy in case Rl is nethoxy, -Pewer al koxy nono- or
diﬁubstituted by hydroxy, |ower al koxy, benzyl oxy,

ati nds al kyl ami no, dial kyl ami no, cyano, unsubstituted
phenyl, phenyl substituted by one to three groups

sel ected from |l omer alkyl, lower alkoxy, halogen or

| oner hal ogenalKyl, tetrazolgl, -O (CH 2)m C(O-NR
8R9, wherei | 1 or 2 and wherein R8 and R9 are

i ndependent | ¢l ect ed fAOmMhydrogen, |ower alkyl .or
tetrazolyl, #r R8 and R\together with the nitrogen
atomto whiich t hey are abtached forma 5- or 6-
menber ed heterocycle which may contain an additional
het er gatwrarsigl ected fromN, O or S, and which nmay be
substituted by |ower alkyl, -O(CH 2)n-COOR10, wherein
n i s R iekeléttanflomiBe poupydnsigary oflowawiityl,abd hyd_r&cyﬁﬂ?{l, lower

2) P-NHC( O) - 1. wherein is 1 or 2 and wherein Rl
is | omé%o ﬂ%l’lh%q%@)aﬁ- Iﬁlega%a’er ein R12 is | owner

21 ot R P foom TR pials o HOBEHER e oy gy qiony
2) q- R13owenitydr@iyalkyl, logver h@%g@laﬂﬂ’& hateger and Ridpallylslapder
al kyl_or tetrazolyl; and R3 is hydrogen, hydroxy or

" | owerRap rebsefed fwrléhé)gr@ﬂlercpéasta}g@fé@ms@uwaszydealk%rlnmea

| of thgdRixgsiRAL hzilBg/e@leﬂdQBwerVﬁmdg%hﬂkﬁZ is selected
fromthe group consisting of hydroxy, |ower alkoxy

gggg_g}no%ﬁrgé‘rf; e?%tfllat{eg%q%g%%hﬁp?éﬁogé%la SERY {31%)5( nt il?VTn‘th, 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
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,

-0-(CH,)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’
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,

-O-(CH;,),-COOR™, wherein n is 1 or 2 and R" is hydrogen or lower alkyl,
-0-(CH,),-NH-C(0)-OR", wherein p is 1 or 2 and wherein R* is lower alkyl,
-0-50,-R*2, wherein R is lower alkyl,

-NR"“R™, wherein R" is hydrogen or lower alkyl and R'* is lower alkyl or benzyl,
and



-OC(CH2)mC(O-NR 8R9, wherein mis 1 or 2 and
wherein R8 and R9 are independently selected from

whyasosgses | ower al kyl or tetrazolyl, or R8 aneCTRBP2005/012436
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together with the nitrogen atomto which they are

attached forma 5- or 6- nenberd¥d heterocycl e which

may contain an addjitional heteroatom selected from N,

O or -SH-4i0H(@hi )R Reyhdveinspibs oF £ anéwhesein Btk lcavek yllyl or
-O(Qg{rggog,l.comlo, wherein nis 1 or 2 and R10 is

hydrogen dr’ | ower alkyl, -0-(CH 2)P-NHC(O -OR 11,
%ﬁﬁ?'iﬁhﬂirbéerﬁh?&ro%%@f‘%v}@?%@kﬁ Rl 1 is lower alkyl,

-0-SO 2-R12, wherein R12 is lower alkyl, -NRL3R14,

vvher:f\jln R13. i s, hydr ogen ar 1lfower ail | and R14 is .
| owe MRy Ffegpd gistopPouaAtoL iRpmie. ofthepyrgsert Biventiem aihsrein R is
Gelested froin thegpcup\b@isBting L5 is | ower al kyl or

tetrazolyl. Wthin this group, conpounds of formula I

are pydfeayred wherein R2 is hydroxy or |ower al koxy

nono- or disubstituted by hydroxy, benzyl oxy, am no,
cyandowatadinxly noena-er disnbétititedfbyr t her preferred are

CoMPOUNar @l BOEIUIR ahinWGLE, Brlip b arlebit!

2)m C(O-NR BRI, "wherern mis

iy o DD, e Bl B0 RS Pang WRRACHE g [OHE!

al kyl or,tetraz .. Or oget her wi e

nitr ogé?]de@te’aﬁliﬁncﬂ% Séﬁgﬁ‘ﬁ ﬁPﬁb@ﬁgP%ﬁna]c%E Akl ardetsazeldord” and R’

g- menbesgthdetit the gﬁltcgewh't(ﬁh (t)@ﬁrﬁic%@ﬁéyﬁdre aftfichad dhrinh gsabr 6-
eteroatom s ted fro , or and., whi may be

Subst | Oremrt ey BRGEGAE RR R meg Pheaih oS A detiEcaspn selected

f or mul &rom W€ @i S aR2 wihéch-ray IH Dy titu € dB)y-loMRBRRy],

wherein mis 1 or 2 and wherein R8 and R9 are

i ndep@ndeim Q@R ectkareirmoinlivy draoddh, islhydegenlokidweorlkyl,

tetrazo) yl. Al so preferred are conpounds of formula I,
wher éPnJCﬁéz)i@TH@(EJ@r%)ankmﬂm,s Lk @rea vherein R isfower alkyl,

and R10.is hydrogen @r | ower. al kyl. Furthernore,
con‘pgéh%éz'gf”fvg?r%\ﬂqg islaver #fdt erred, wherein R2 is

-0-S whergisn R12 is | ower al kyl . FRurt her

pref e ﬁtesghgwgerce o dsnl&iysdzr%enfocﬁ%fraﬁfy&g% Br a5 Jowp alid or benzyl,
-NH @8l (CH 2)g-R15, wherein q is 1 or 2 and wherein

R15 is lower alkyl or tetrazolyl..
-NH-CO-(CH)q-R ™, wherein q is 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-(CH,)m-C(O)-NR®R?, wherein m is 1 or 2 and wherein R® and R? are indeinendently
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 Iwherein R? is -O-(CH,)5-C(O)-
NR®R®, wherein m is 1 or 2 and wherein R® and R® are independently selected from

hydrogen, lower alkyl or tetrazolyl.

Also preferred are compounds of formula I, wherein R? is -0-(CH,),-COORY,
wherein nis 1 or 2 and R’ is hydrogen or lower alkyl. t
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Especially preferred are conpounds of fornula I,
wherein R2 is defined as descri bed above and R3 is

whyasosgses Furt hernore, compounds of fornul a | POF/EP1N5/012436

present invention are preferred, wherein R3 is

sel ected fromthe group consisiing of hydroxy, |ower

al koxy, | ower al koxy nono- or disubstituted by

hyd r Mherﬁidfé%}émﬁ@ﬁﬁdg/bfﬁéﬁnulaI’.ﬁampreﬁlrﬂeyll wherem, R? is -0-SO,-RY,
8 unsubstituted phenyl, phenyl

?h@f?? ﬂ%@“@ﬁ§%?0 three groups sel ected from | over

al kyl, | ower al koxy, hal ogen or | ower hal ogzenal kyl ,
t et r Buntheriprefarrdd axe-qogpompds of foymigR IgRbereinhidTie FNHRCOs(QH,)q-R!

e&irﬁ@g V4 SidwiBeANds Rloghanherpenaant |y sel ect ed

rogen, lower alkyl or téetrazolyl, or R8 and R9
together with the nitroge to hthey
at t abtnsgiakpprefesras ar%FOI@PO%ﬁ@g?%am%f @ﬁw&%ﬁe isgigtiapd as
geyribeibyve aad Ragdiydiseal het er oat om sel ected from N,
O or S, and which may be substituted by | ower al kyl ,

and s _hydr ox 0 [n.this :
compBaitE¥ i astads S Em R BE e e Bpbitic e pilceee
WhelreoxB’ mselécmedefrom the gyoupmoosistong afi subst it ut ed by

hydr oxy, al koxy, benzyl oxy or phenyl. Al so preferred
are b ®unds of formula I, wherein R3is -O (CH
2)mC(O -_NR8RO, wherein mis 1 or 2 and wherein R8

and Weéﬁufoi%dependent ly selected from hydrogen, | ower

al ky ]%Strazol yl RS acgg RO together with the

nltr é"é’ﬁa @ﬁﬁ“f’&omﬂﬁ@ﬁul?sﬁwe ® attached forma 5- or

6- menbky&dxhetkexpdyealgoxmhi ch may contain an additional

heteroatoms ct.e r. S, and which may be
subst i t'0t€d %yﬁfnmg JIal%EAIPNmOF PPRer nore, conpounds of

f or mul andubsfitutddephpngls ehcnyﬂ subshituteshore to tbreefgecvumdelected from
wher ei 33 all§1, R GikB Ry, HaRgkA Bxelo%PHBogé}ﬁﬁéy?t ing of

tetrazolyl, and

—O-(CHz)m—C(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? is -O-(CH3)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’ 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.

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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hydr oxy, | ower al koxy, |ower al koxy nono- or
di substituted by hydroxy, al koxy, benzyl oxy, am no,

wabdoglosssesro, di al kyl am no, cyano, unsubstit ut eBCPRR299$/012436

phenyl substituted one to three groups selected from
| ower al kyl, |ower al koxy, haldgen or | ower
halogenalkyl tetrazolyl, and -O (CH 2)m C(O - NR 8R9,
mherhhwkawwl or 2 and wherein R8 and RO are

i ndependent|ly sel ected from hydrogen, |ower alkyl or
t et r &voirplkoxp morg- ahdlsﬂgstlﬁ‘dgéﬁher with the nitrogen

atomt AL tached forma 5- or
6- nenbgyﬁgkﬁgggﬁgM)e¥%§§§|ch may contain an additiona
¢

het er o &F%RA» SBYY. @EPE@ NINCH0S, and which may be

Isé u bSL' udbedtibited Syl @hkrfyﬂl Fu&ﬁ&t@oh@td’(ﬁfé&%&ups selected from
urt e nor e or nu resent
|nvent‘3ﬁﬂépgfggg ﬂp§&%m%ﬁ§P8fhmﬁﬁhﬁ ﬁf’ sel ect ed

fronrthﬂngo@bpndon5|st|ng of | ower al kyl, |ower

hydr oxyal | ower alogenalkyl halogen and .
cycl e@k(@ﬂgmé}(@)RéRr ‘seeremtre@ﬂon?ramdmhgremﬂb and R’ are

?&\%@Eﬁ#n@l gilg%%r{f}PQQﬁQroéreﬂ‘#g(vggélﬁgll% t%t?%g/ & If@)ﬁxdél together
anﬁmgen\ﬂrqnh @ Whish theyAse atirdied r@rereﬁnom@sme@hemdeheterocycle
adhlraﬂ V) 4 cdrﬁmranmaaﬂmaﬂrér&batoﬁﬂﬁléaﬁedl Borh XUIPEES) 288 which may be

wer al especially preferred. Al'so
6$%$%H¢%E¥QW€ré ounds of formula | according to the
phéReitméthugnt i on, wherein R4 is and R7 is selected
fromthe group consisting of |ower alkyl, cycloalkyl,

: OV"e'i:PﬂXQJn%}é aéogr%?dama? @?ﬁugq%;ltﬁy\f{eséﬂ% n%ﬁﬁ&:l léryeﬁireferred

S€ Col e ern
adoresn B {sy preferred Preferred conpounds of the
general fornula | are those seIected fromthe group
consisting of: (2S,3S,11bS)- and R®
(2R 3R I I bR) - 9- (2- am no- et hoxy)-=38- (2, 5- di net hyl - pheny
)-10-

6

R

3

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 compounds,
wherein R’ is lower alkyl or lower halogenalkyl, and Ris hydrogen or lower alkyl, being
especially preferred.

Also preferred are compounds of formula I according to the present invention,

wherein R*is

R7

}\, p

>

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



met hoxy- 1,3,4,6,7,1
| b- hexahydr o- 2H- pyri do[ 2, | - a] i soqui nol m 2-yl am ne,

W@ 2868K6k8 bS) - and PCT/EP2005/012436
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(2R, 3R | I bR) - 2- am no- 3- (2, 5- di et hyl - phenyl ) - 10- met hox
y- 1,3,4,6,7,1 -13 -
| b- hexahydro 2H pyrido[ 2,1 -a]i soqui nolin-9-ol,

( 28 ISefetle®rommdunds of the general formula I are those selected from the group
3RII R) - {2-[2-am no- 3- (2, 5-di net hyl - phenyl ) -10- ne

t‘t‘?8 SUngoh U 67,1

I b- hexahydro 2H p%rl do| -al i SOCLI nol i n- 9-yl oxy] - et hy
| (25,3841 blavi- end (2R3 éﬂbR)an %arrég@@t 10xy 28 (3S- dinxs)thylawlndnyl )-10-

(rga’héﬁr h 3@,731]5 %e)%ah%ﬁfﬂaﬁﬁyﬂ)yrmﬁfylazils&(ﬂnﬁaﬂ1 QX}Xan?mLz,z (

| Htetr azo oxy _
ferbei) %fé@ %z“x% BTERT ey aries-cimethyl phehy To methoxy-

(12834,3RR, 11bbiRxaBydr3- Hmpmdaz(lza Sodimelinyd-ophenyl ) - 10- met
hoxy 1,3,4,6, 7,1l b- hexahydro-2H pyrido [2,1 -a]

SRR BP K BryhaBr OB D1 65 (B2 b1 Aoy

21ﬁ%1ﬂn6ﬂ91-1:b l@@caﬁydjpf?é{—pyn@ﬂédyql Jsoquinolin-9-yloxy]-ethyl}-carbamic acid
10! Qs !, 3,4,6,7,11b-hexahydro-2H pyrido[ 2,1-a]iso
gui nol 1 n- 9 yI est er hydr ochloride, (2S,3S,11bS)- and

H8§R,S}§ Iﬁtl)Sg)b R @%27}{ %Raﬂrl])l%o %2 (5 dlmeg’lYTELQI)l/)ll 5] %]e%ch))xy:-l'o ZmE 1H-
| tber Bk by ﬂ%ﬁro%ﬁ-— P8R B-hexdh g&@%ﬂ@hﬂﬁ[@l Mlisvdin@inb2 ylamine

rochloride (2S,3S,11bS
qﬁ'ﬂr%%? CgeR) [ 2-am no- 3- (2, 5-di net hyl - phenyl ) - 10- net ho
x - 1,3,4,6,7,1

BSJS&,_)I albﬁ/)d and 23R, PR il i) 2- Rﬂajlnsﬁq@bﬁﬁdimﬂhﬁ -pHeox)]10-methoxy-
P a%g%gc 1%01%1 gycﬁgoﬁ@#%&g% gb‘g Iﬁll’?ré)t h@s}loxﬂnﬂropmmuﬂe,

32&3§ l%b@r Bog é@&ﬁ%&?@bﬂeﬁvpﬁﬁp@q aci) 3-gmipa-AdRiordimelfyyl-
Nlbtrﬂeﬂl@wam 6,21 Yb-hexA¢ef ANHAS rIE, 0Gis6diAslin-9-y] ester
lﬁ’a%‘%‘m‘ ) - 2- [2 am no- 3- (2, 5-di net hyl - phenyl ) - 10- et

hoxy 1,3,4,6,7,1
| (S8 aa]b’sS/)eI aod P_Hl Pl L lold)- 2-[ R-aajlnséq(llkmdimethﬁ-ghenxly}10-rnethoxy-

(]‘gﬁ%gﬂ ]{Eﬁ%ﬂ%ﬂ?g @Irg]'bquﬁ%l 2(12§j%s%§ ?ﬁ%ﬁ -ylggg]ﬁcilt}-lgr}oi 8Y%%?tcm°ride

Bsﬁéiélh@)d el 57%, awﬂ*a@[ B-pminar 36 i distethyl- ohorbk§-methrey-
tlhyhs,@f,:ﬁ%amxdﬁyd}w%p@wl@é dea){sdquiddlih-9-Ploky] -&Rec acid

(25% R) -

b
%%1% met hoxy- 3- (4-nmet hyl - pyridin-2-yl)-
(25,3S,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] -N-(1H-tetrazol-5-yl)-
acetamide hydrochloride,

(25,3S,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, ‘

(25,3S,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]-N-methyl-acetamide
hydrochloride,



1,3,4,6,7,1
| b- hexahydr o- 2H pyrido[ 2,1 -a]isoquinolin-9-yl]-2-(1Ht

we@ewansie2H- yl ) - acetam de hydrochl ori de, (2S, 38T/ERS)5/012436
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and

(2R 3R | I bR) - N9- benzyl - 10- net ho7 3- (4- et hyl - pyri di n-
2-yl)- 1,3,4,6,7,1 | b-hexahydro-2H-pyrido [2,1 -a]

(26,281 Nisd)- B (2R, Bk A tbR)e NAjzdaroiml 1-rehoxf Z5( BRethyl BH)idin-2-y1)-

ot Sy B g 2ok oSyl et ety s
]a,c&,aztmﬁ: Iy dtod¢hberddexahydr o- 2H- py
t|d0[2 | ~a] i soqui nolin-2,9-diamne, (2S,3S,1 1bS)- and

§§3§$ IJS L 5’1@ (2R 3R 11bR) N9 benzyl 10- nl%letho? -3- (4 methyl pyridin-2-yl)-
y1I 3 4ﬁ 731 lh f@mhxdrﬁ-%wﬂw@& éiilwﬁmoaa[ 2 rilaal]upg bydropllpride,
ne- 2, 9-di am ne hydrochloride, (2S,3S,11bS)- and '
(2R3RR1REPRKd[(2R 38]106S LN b IXNY-BethdxyBt (yhethyl-pfidin2-yl)-

BB TD s A o R Lagliso e BTd o Py
-acetic acid hydrochloride, (2S,3S11bS)- and
(28R33R1HI)bR)d 2RENZ YR FO-1@et ey Hb roett A ndinwed- (i maplyyl iptridin-2-

I
r17‘1)21 3 4%6' 7,11b- Be}ﬁh&d oy%l}EI opyndo 2y 1r a s%qénrllohn]el ZS% Ccllbairrrl]lge hﬁdrfchlonde,

S, 11bS)
G TR £ R VT R—a————
rl 24,3J7)11bl1e§al§2‘ylflfo m(lj)yr[lc%o [|2 ,1- 2]1] 1soqu1nohn|9—yloxy] allcet1c TClcll\l- (>
ro- ri do a]'i soqui nol i n 0X

ﬁgﬁgfﬁgfﬁﬁ 5- yl)pyacetan1de hydrgchlorlde e
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é%@,??ﬂ%@;ﬁ i £hc9(2ﬁ ﬁ%ﬁbfu é\l'(fj aﬂﬁﬁ@—¥£ho§§)ei@me‘{jﬁ01&2§phenyl
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%?5%}% ﬁ?@%ldé@ P@aﬂﬁzﬂn}?t-vg?d AT
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hexahydro 2H pyrido[ 2,1 -a] i soqui nolin-9-ol,

(2S,3S a .
(ReShdel DoN e, 30 Bk g ey b pyin 21
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formula are those selected fromthe gr oup consi sti ng
623,33,11bS)- and (2R,3R,11bR)-2-amino-3-(4-fluoromethyl-pyridin-2-yl)-10-methoxy-
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rac-(28,38,11bS)-2-amino-9-methoxy-3-m-tolyl-1,3,4,6,7,11b-hexahydro-2H-
pyrido[2,1-a}isoquinolin-8-ol,

rac-2-(2-amino-9-methoxy-3-m-tolyl-1,3,4,6,7,11b-hexahydro-2H-pyrido[2,1-
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] i soqui nol i n- 8-yl oxy) -acetam de, (2S,3S,11bS) and
(2R, 3S, 11 bS)

waelr@sossoesrer s, rac- 2- ((2S, 3S, | |1 bS) - 2- am no- 9- nepdIDEP2085/0m2436
-tolyl-1,3,4,6,7,11b-hexahydro-2Hpyri do [ 2, 1-a]
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yl oxy]-N-(2H-tetrazol -5-yl)- acetam de hydrochl ori de,
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(25,35,11bS)- 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,

(25,3S,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-methyl-acetamide,
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(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-ol,
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bRz d-PHR)yyRlcadil rdisdQuinelimoxyex3) (14moepHufin- py-btlhbior

,6,7,1
?ﬁkﬁ 0813{12?# ro-2H pyrido[ 2, | -a]isoquinolin-9-ol,
2S, 3S I - and )
%%%%Hhs B'Fé (3R, pBu1 bR hd-aunerd trasthogy-B A4 rreethyl-pyridin-di-yl) -

12;4/6,7 1 18-h3xhydro 2MH-p dyndo [2,1- a]]1soqu1nohn -9-0l,
| b- hexahydr o- 2H pyrido[ 2, | -a]i soqui nol i n-9-yl oxy] - et ha

nﬁ"%s ](2'1%?%36‘%1@3 %%1W2{S%6%5‘§§‘I%4}%BIWW®H -grsthy-pyridin-2-y1)-

1,33%,67,8 1 7-hexahydro-2H-pyrido[2,1-a]isoquinolin-9- yloxy] ethanol,
| b- hexahydro 2H pyrido[2,1-a]i soqw nol i n-9-yl oxy] - prop

I
?%dgg%s d <22 23?4 ?’.I%Ra zb?)o 10 PSR i 7D-
7_11]1 hgxailyéroﬂlll pyrido([2,1- a]1soqu1nohn 9-yloxy]-propane- 1 3-diol,
| b- hexahydro 2H pyrido[ 2,1 -a]i soqui noli n-9- yI oxy] - D

m,um;s M@RMH%RUW[?&HI&EI@%&K&? . R gfﬁ -2-y1)-
iéﬁgﬁ% NI %%@yéle%nﬁyg%ofgl n?gocfuérzohn- —yloxy -1 morphollnl4nyl-

ﬁhahmxmﬂwdodﬂﬁtﬂqurl do[ 2, I a] i soqui nol i n- 9~yl oxy] - acet a
m de hydrochl oride, (2S,3S,1 1bS)- and

gfs%s?'ﬁbsg DR %R%'i@ ﬂ%R:? 2(f’z frhiir Meﬁyoxyw 44 eﬂxy% p¥r1211n 2-y1)-
334,667,711+ hbxmimg'ﬂrwllzlﬂ%% isdaiRolin £} jlewy] vicahiide Brdrbchloride,

oxy]-acetic acid methyl ester,

(3639 12158§3‘%n|d| Qﬁ)S‘RZl'l@R')QOzQO@Eg b@/ﬂﬁo?brﬂéth pf?%cﬂm 3. ﬁ) 20 znethoxy-
xg)-7

[.LI'b- hexa 0- 2Hpyr i di -als uin
BT ?Q’ g%}f%ﬁ?ésd@ i 5%[9931 ﬁIlfQﬂuyPO I% 3. cthC@sﬁésa%rhyl ester,
ydro-2i ;f-pyrido[2,]I-
alci (28,4641 mlmS)mﬂBmyd»-e;mathan}eﬁaamtoIel 1,6 255,351 8-hb&hyawd2 H-

é O§§(1(¢g%§é§%l Fh?)_ _&grrg:nsno 9- net hoxy-3-mtolyl-1,3,4

| I b- hexahydr o- 2Hpyr i dog
wctl f2- ?mmawm@hpw%ﬂwt@ixlyy H46 A/ Ii-hexahydros2fépamidoie, 1 -

i ldoauﬁrdmﬁtsw%x;rﬁa&e?anﬁ&ak hox s, e1tHani (3R BY h 9bdl didstRothed;
I 1'b- hexahydr 0- 2Hpyr i do[

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

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

rac-2-(2-amino-9-methoxy-3-m-tolyl-1,3,4,6,7,11b-hexahydro-2H-pyrido[2,1-
a]isoquinolin-8-yloxy)-ethanol, (2S,3S,11bS) and (2R,3S,11bS) diasteromers,



2,1- ]lisoquinolin-2-ylamne, (2S,3S,11bS) and
(2R, 3S, 11 bS) di asteroners,

WO a®6/858628 am no- 9- net hoxy-3-mtolyl -1, 3,4, 6, 7, PCDEPIREN 2436
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ydro-2H pyrido[ 2, fl] isoquinolin-8-yloxy)-ethanol,
(2S,3S,11bS) and (2R, 3S,11bS) digast eroner s, and

phar maceutically acceptable salts thereof. Especially
prelfpdiaradccadogiyunctptaie géndieadoff ormul a | are those
selected fromthe group consisting of: (2S 3S,11bS)-
and (2R

3R, | |$Eﬂ%§vl(§§fg{'rg% )@(%Eg{xﬁ%%?ggﬁe)réljfgﬁﬂﬁtaq %%(67&1%56[ sZeIe(:%eEIt ftom the

trazo
aIup Fansiseirahfidr o- 2H pyri do[ 2, | - a] i soqui nol i n-2-yl anin
e hydrochloride, (2S,3S11bS)- and
(R38R b)PRIG [ 1 1R 35 (35 MM B D SR G-0TPS P
xyl, . . oL .
%ﬁ?@}é:}fl)-sthﬁéx&ah%é&m-}swb&%‘ﬁz%fﬁ-rapﬁg Gefr Hequinading2-ylamine
dwdiochbmele] ¢ aci d hydrochloride, (2S,3S,11bS)- and (2R
3R Il bR) - 2-[ 2- am no- 3- (2, 5- di net hyl - phenyl ) - 10- net hox7
12535 1E0S)- pnd GRIB AL R  spniRer 3P st ime - RhemD b ety
k7 b ek hyeire EbpySAgyi-a isoquianiiud.Hysyloukfiondide,
(HerRBldrdeS) - and .
(2R 3R, 1 bR) - 2-[ 2- ani no- 3- (2, 5- di net hyl - phenyl ) - 10- et

Lz ; : :

R?é?ﬁp}b@s?: P (ARedtahirft o2 -2112pyRe-ddR o - timethd den At L0 rmghoxy-
y”é'ﬂ‘l@g.g ;lﬁFﬁtlsaﬂiﬁeo-ﬂYﬂpm&d 3[@;(1;@] gog(lﬁsg?rﬁbﬁﬁ)hll— QH?-’S:t:azcil-S-yl) -
: +2-12-am no-3- (2, 5-di e - phen -10- ire

ey bydiafody 4 vl pnen
i b- hexahydr o- 2H pyri do[ 2, | -a] i soqui nolin-9-yl oxy] - N ne
t(R§:BS,atlst) ami HER3RIE Bobk o 2-dming-2K2 3Sineitind)phenylgh 10-methoxy-

, 1 - _ _ . a1 . oL _ .
5 BRI R Bl ool gy gecamide
Ihydroghlpridle; | b- hexahydr o- 2H pyri do[ 2, | - a] i soqui nol i n- 9-
yl]-2-(IHtetrazol -5-yl)- acetam de hydrochl ori de,

(2838 5189)b@)d (2RBR,11bR)-2-[2-amino-3-(2,5-dimethyl-phenyl)-10-methoxy-

L] QR) - [ 2- anino- 10- pet -.3-{4- met’hyl - .
1T B Aokt e gt Bt e ot oR Py rmetbyipaseipmide
‘gfirachlagidienol i n- 9-yl oxy] -acetic acid hydrochl ori de,
(2S,3S,11bS)- and

f(%ﬁsf,ﬁ%{b@ca(%g,ﬁz, gﬂﬂ'lﬁQNJ{Q:JH%BBQ’@Yﬁl§ﬂ1()§7-'§?(‘4h%%ﬂ1‘}}if3'&r‘?&iﬂ-2-y1)-
g b6 b hesatmirey 2 Hi-Hido 2.1l isseiaphiiSi 11-8- Foteimzale5-2D-
Hecdt@inl 28 r &h¥dride,

(25,35,11bS)- 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-[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]-N-(2H-tetrazol-5-yl)-
acetamide hydrochloride,

(25,35,11bS)- 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,

(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-ol,



acet am de hydrochloride, (2S,3S11bS)- and
(2R, 3R, | | bR) - net hanesul foni c

w@eiodassaps no- 10- net hoxy- 3- phenyl - 1, 3, 4, 6, 7, 1 PCT/EP2005/012436
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| b- hexahydr o- 2H pyri do[ 2,1 -a]i soqui nolin-9-yl ester,
(2S,3S,11bS)- and -21-

(2R, 3R, | | bR) - 2- am no- 10- nethoxy 3-mtolyl-1,3,4,6,7,11
b{28;88/1y0%)e-and (2R,3R,11bR)-2-(2- amlno 10-methoxy-3-m-tolyl- 1 3 4 6,7, llb-

TR T G R

>7 I I bhexahydr o-
@S FSrILUBE 2n4d {2],8R GoR et (rangngt 16xyythetharmttolyR$,3,4,6,7,11b-

:(gl%}:\c)lall?@%% lzg?;}%do[% laam 1sr<])8u1noh Klox%)-ace%n%lgf quPf}&?ﬂfl%, -

F@ﬁg azﬂd| (2BPRIBR Rt minosl §msihpry 2 - methyk pyridin-2-y))-
hl}{ﬁi&@(:?hl 1@"—héi€hy<{r8&l—3-§yhﬂ@[3)l #iddquinolin-9-ol,
(2R 3R | I bR) - 2- am no- 10- nethoxy 3-(4- nenyl-pyrldln 2-y

I(%-Sﬁ %R@ Et: ang g]_ﬁ %%rllb gﬁlg &8JPFI%IPWI 3é4orflethyl pyridin-2-yl)-

(]2354,33,]be®xah)edm -2H- pyndo [2,1-a]isoquinolin-9-yloxy]-ethanol,

(2R, 3R I I bR) - 2-[ 2- am no- 10- nethoxy 3 (4-met hyl -pyridin

r%c—il- )(ZS 35 ﬁb%%@»z?mﬁlo -9- metllmxg -3-m- tol 4 6 7 11b- heX&]]'leI‘f) +2H-
exa ? Soqul yl ox

I’RYIU do([2,1-a 1soqu1nohn 8- yloxy) -N,N- 1rnethy1 acetam1de,

rac-2-((2S, 3S,11bS)-2-am no-9-nmet hoxy-3-mtolyl-I,3,4,

Gind, pHabmbexabaligraccepbidtye daitel €eedf-

]i soqui nol i n- 8-yl oxy)-iV, Ar-di net hyl -acet am de, and

pharmaceutically acceptable salts thereof. The

conp or_nore_a

car bglt]m%t%o Oung gpfloﬂnlllari € ﬁlt;%ehor ?181%6 r%s%qjmgaﬁn%fel?qrygtoms and

panexighiarithe fﬂm@f onﬁncadiymvgs enﬁntms,@u@md diastereomers,

MAGRRRLL Sy mPFeubls BF Hfaﬁ%rcﬁgonﬁjérﬁsttaﬁéh?dt&o@‘ﬁé ixﬁeﬁ@&?%ﬁﬁ%es all of

The i nvention enbraces al ese forns. In

o pesedPad) e enbodi ment, RL and the hydr ogen in p03|t|on

lib of the pyrido[?2, Ia]lsqu|noI|ne backbone are in

CI s danfdreferabld eabodMiente RS aﬁcheleaﬁdfbgeg EIQP@Slﬂl(lfh prsofithen
one,l

ui no
o Sital2 PRI Bk PR PR e RFRL PieSogp the amino group in
arubsiivinierfithe Rrida Bdalasiqninogine bpckbonesi tiaos @négaratibe, i.c. '
hydrogen in position lib of the
pyrido[ 2, Ia]|squ|noI|NH backbone areNil] in
ci sconfiguration, i. of | t will be appreciated, that
t he conpounds of gen farmula (1) i nvention
may be derivatiseﬂ functional groups {o provide
derivatives which; capabl e of | ersion back to
t he parent conpourid inTvivo. \ N

or

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.

or



The present invention also relates to a process for
t he manuf acture of conpounds of fornmula I, which

wW@e@eess280onpri ses a) converting a conpound of PCTIEP2005/012436
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15

formul a wherein X is hydrogen or tert-butoxycarbonyl,
X2 is -OHor -NH 2, RlL and R4 ax as defined in herein
before and R3 is hydrogen, by side chain

t r angf IS dpPRedidtt® tRataBEBHPELREs of Be) & ATFHMh @2 W8S Bhib; i
nd &%Z%;e(ﬁgfined aspﬂéréingbefore aW@BﬁﬁhQunwnuOn

R1, R2.and. nd i's

HYur Bodmivatie PiLEEPYP B PR AT Y2 EhpiS sARRble of
alontdreioh badutcathh paenn chxpomndindivagen or benzyl and Rl

to R4 are as defined herein before, by catalytic

hydr i [ he for.ml a

wher are Bpgr e el BB E ATRBMIE o MBI of compounes
opforariat Lyvhignpe@cedssgmphisesconpound of fornula | into a
pharmaceutically acceptable salt. In nore detail, the
conpay Belsveding PESTHpSurd 6@Re REnfBNUf act ured by the

nmet hods gi ven bel ow, by the nmethods given in the
Exanpl es or by anal ogous net hoggyx Appropri ate reaction
conditions for the individual rleactign steps are known
to the person skilled in the z Barting materials
are either commercially aygilable| or can be prepared
by net hods anal og he>net hods gi ven q?|OMIOr in
t he Exanples or by ne knobr in the art. The
conmpounds of fornul a t he present invention can be
prepared as indicated setrfes 1 .and 2 bel ow. The
synthesis of pyridd|2, | a] i soqui noline derivatives of
formula 5 is outlined iR Schenme 1 and can be achi eved
usi ng appropriately substituted 2-phenyl et hanam nes of

for ' tierd und L1 4
B A e e L e P R YRS

i nt 024 Aefinedriphgiciiebelpie anddtis braganhby sideilaintiadsfardation into a
enpl QyinpBufd 6PHRIHAGulE €agent such as

N, N - car bonyl di i m dazole (CDI) or

N, N - di cycl ohexyl car bodi i m de (BCC). The formam des

are then reacted with POO or th oxal yl chloride and

Fed to yield the 3, 4-di hydrgisqquifftol i ne derivatives

of formula 2.

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

alternatively,

b) converting a compound of the formula

III
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In case X1 is Br, the conpound of fornula 2 can be

transformed into the correspondi ng benzyl am no
wa@lensestoes/e with the help of a palladium (0) CBCHERRD5/012436

such as tris(di benzylideneacetone)di pal | adi um (0)

(Pd2(dba)3), rac-2,2'- -23-

bls(dlphenylphosphlno)-l r - bi napht h (Bl NAP) and

sodi whetan RE lixUttyoixogha. or&@bs)équé tar E‘gare hodefofed hevdit Before,

i oy ARV BRSO 0E A RE L O Bk Uvida i o1 s

t he ketones of formula 3mhere|NHR4 i s hydrogen or
phenyl, respectively. Conpounds &f fornula 3 wherein
R4 is substltuted phenyl or py~Nd R'can be obtai ned by
reacting the conmpound of forfrulaj3 with R4 = hydrogen

with an appropri agh& pyri di ne under suitable
conditions (base, e o1 ofNOxygen) and fhe hel p of
a pal | adi um cat al yst as pgal I adi um acetate or

tris(di benzylide Qe ped | adi um (0)
(Pd2(dba) 3)/ BI NAP." The ketones of fornula 3 are then
converted to amno fund} ons by known net hods. One
pOSS|b|I|ty IS the conversion of the keto group to an

oxi ne, of . f a4l dr oxyl ami ne hydrochl ori de
and ¥B6Hel %daﬁlg%ﬁg Hﬁgﬁ@ﬁtate in a sol vent
such as ethanol Oxi nmes can be reduced by e.qg.

5 cat ahyd dptidnatly ogrereatumg)metcompbendnf foesiubf ] ihoy aphanfaceutically

wher hydroxy or am no. For exanple, the
hydr%%gwgﬁfgﬁtcan be perforned in the presence of a

catal yst such as Raney nickel, platinumor palladium
in ahl mese detaibltherampaunds of foranahedn beanaru adnpedrtanthe methods

ofvenBeldty, Q@tﬂe%&ﬁo@s%wéﬂ"l% tﬁ@Exe;ﬂ?pleJ bibyara 8§£ mehods.
sual I'y the nant is e [y
Lé@ﬁaqpﬁaé SRR %%glﬂam e cﬁeﬁvgﬁé%msy steps are known to the
phfs@ﬁ@lhﬁ@f mpthy artﬁt@rtﬁ@ﬂﬁﬁt&iﬂd@ QreQﬁthEﬂ‘@gﬁﬁ@ﬂ&}qdﬂ? A@dilable or can be
.t ur can achi eye
BretstattagPabhi SoaBunfs TR oA SR sBuRBtnghe Fsttnlesor by
methetsdnnwRan giegnt-f i es other resi dues than hydroxy or
am no can be prepared froma conpound of fornmula 5

subsequ @%g&hrgd% o AGintly1h | BRGE g&&@ﬁt‘ 19\96 téﬂqan Be ?)'r%ﬁredf as indicated

chaln transformation 1s for exanple e form
Hhodenes | aS@ﬁ@ﬁ@@es of ethers are MAder descri bed in
literature and well known to the skilled in the art.

The ThessfledsRRif ppridelar - bpsothmhedexb%tlee@6mfrﬂela 5is outlined in
BRSPS R S ST B o
farnudap hestitiag oortpoalycbngfounds mell andwoin thearafhaamines 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-
carbodiimide (DCC). The formamides are then reacted with POCl; or with oxalyl
chloride and FeClsto 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’-
bis(diphenylphosphino)-1,1’-binaphthyl (BINAP) and sodium tert-butoxide.

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



protected derivative of fornula 6 (whatever is nore
sui table) with al cohols HO RY under conditions

weapboyices) a phosphine |ike trial kyl phosphi ne BCUIAPRS5/012436
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tributyl phosphine ((n- Bu) P), triphenyl phosphine (Ph

P) and the |ike, and a couplin@®4-eagent such as

di-terthutyl - azodi carboxyl ate,

dher¢ipIR ay remhu@sleaﬂere@idéﬁﬁ)ly Compounds of folrmula 3 wherein R*is
AD ona

ol Ve bes ﬁ%‘*’%%é?#l??ﬁé%‘%@%ﬁg%?&y PR o e ofdormul 3

|VYIF&~R| 7 higd %quw aQ@@Hf@glatfebqnamqudmdd&Ehtable conditions

t(Bés!d edk%lusﬁ)'n(‘cmo wﬂFEﬁ@ﬂﬁ i3 gﬁlllﬂllﬁ cattﬁ}r# fsuch as _pélﬁaum acetate

f 7 elrn SI g
glﬁsg eTZ ﬁ%%ﬁﬁ?%élﬂﬂﬁ%@%b@é (P oy )/ BINMEROY Bu or
(COCl )2/ FeCl 3 R4: H PdAc, tBUgP, H2, Raney Ni
NaQt Bie keten¥s offormuilarndré thrAsoXerte@o atMilo ﬁin@ﬁoﬁﬂ%’ l@rgown

X2
A DS bty 1102 VP oF BT un fe horisneaimmula o
clﬁevg élvémxv assnahysrochiosdd et sedifm acatiteve amed deithm ak&@WRNin a

@%ls\gdri)éﬁéﬂ lfé/étbﬁ%rlr?g‘é@)ﬁn}(éy @e{ﬁg%ellr&{%cedl b&vgrs% n%atrqgﬁf ﬁyc:ﬁ%g?rgmp to the

ATRAS O gtq r%w )% row\cpr(gmmg Ioptexamngle the hydrogenatlon
satblsd pér@drﬁd:dbly i relencd @frae@atﬂ,ss@ YRS SHa REY £ aqqgeulrLP
l. ower ogen

|
ali( %urglull(wl 1%66%@%&”9%% aé);: naémgi égg\p{%peratp@-pf about 20 to 80 °C.
2)mC(O) NR 8RO, wherein mis 1 or 2 and wherein R8
and Bhele, ifhd élpﬁarsdmm Isyissalyahé pﬂ:dbﬁﬂxﬁﬁd‘ﬂ%%diﬁ@ﬂrhﬂhqy\@.{sﬂy
er

pldhe PfofGhE BARE % vagreoﬁg{rﬁ?be 0 ROy {ogather wi th

nitrogen atomto d form

The separation of the enantiomeric mixture in its chiral components can be

achieved by chromatography on a chiral phase.

Compounds of formula I wherein R? signifies other residues than hydroxy or
amino can be prepared from a compound of formula 5 by subsequent side chain
transformation. Such a side chain transformation is for example the formation of an
ether. Syntheses of ethers are widely described in literature and well known to the skilled
in the art. The transformation can be affected by employing reaction cond1t1ons which

are commonly utilised in the so-called “Mitsunobu reaction”.

We find it convenient 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)sP), triphenylphosphine (Ph;P) and the like, and a coupling reagent such as di-tert-
butyl-azodicarboxylate, diethyl-azodicarboxylate (DEAD), diisopropyl-azodicarboxylate
(DIAD) (optionally polymer bound), tetramethyl azodicarboxamide and the like in a
solvent such as tetrahydrofurane (THF), toluene, dichloromethane and the like, to yield
compounds of formula 7 or 8 wherein X; signifies -O-RY.



a 5- or 6-nenbered heterocycle which may contain an

addi tional heteroatom selected fromN, Oor S, and
wabioelssses) b e substituted by | ower al kyl, -(QrCT/EP2005/012436

2)n- COOR10 wherein nis 1 or 2 and R10 is hydrogen or

| ower alkyl, or -(CH 2)p-NHC-@-CR p , wherein pis 1

or 2 and wherein R11 is |lower alkyl) are either

comercially available or adetessibl e by net hods

described in references or by nmethods well known in

the art. AminoV)fR¥iE#ied derivatives of conpounds of

f&m%uch A¥MIREY er t B bonyK: (B8 benzylamine
der iyes 6 ?)apgxge easi | ared Qy,\h_ﬂé) i), BINAP,
e

F%Fther prefer i no pro6tecting groups are NaOtBu
benzyl oxycar bon%fI(C?@z/F&lqg 9- fl uorenyl net hoxycar bonyl
(Frmc)l. Deprotecti on can be peffornmed by nethods known
i ntBreOBRt, e.g. the Boc group cah be ¢ eaved by
enpl oyi ng aci dic conditions such as, hydgogil oric acid
in a solvent |ike dioxane or THF. A\furtjher sigtg chain
transformation is the reaction of conpountideof fornula
6 wherein Xis -OH wth an al kyl sul fanyl chloride
under ybhe presence of a base such as Hunig's base
HI rSopFOpyLet hy Nd®IRECH DI PEA) to obtaion conpounds
‘ [ :
18, . ( e Rn. R12 is
jI . Anot her Esdrlel,0hai n tragsf g ":.o i SRet Bern
am fofmati on by—+eacting—a—conpound Of rmul a, 6
g : @ poxy| i ?XZaQF’%r NHBn
to obtain a conpound of fornula 8 wherein X is
-NH CO 4CH 2)g- R15, wherein g is 1 or 23and wherein
R15 is, |l ower alkyl or tetrazolyl. This reaction can be
carried out under basic conditions, for exa%ﬁe;g-yl PdAc, tBu,P,
usi ng h as triethylamne in an jnert, LHVRabtBY
like d ckﬁﬁsc?)ar%gz@fhane and with the hel p of @ﬁeagent
for activating the carboxylic groupwachk as
bi s(2- bxo- 3- oxazol i di nyl ) phosphinic chloride (BOP-Q).
A further side chain formation is the al kyll\ﬂ%on of a
conpoundnf Agroul a 6 wherein X2 is -NH 2 tp optain a
{4rul a 8 whesgdn X3 is - NRI3RIX
Irogen or |ower alkyl gnd
The synt hesi s of conpounds ,
aGCOFOMTY t ocit érwl tanesent i nventi on wheretNQ-R3 i s a&is and trans
group other than hydrogen is outlinel in Schene
2. Schenme 2 1%yREaNd, C or N, R synbolizes the
substituents R5, R6 and R7 as defined herg n

side chaijn transformation 1) side chain transformation
X, > X, Xz > Xq
2) HCl, dioxane
NH
2 & R NH, -
\Y « R'

R1 H ; H Y

N R N
X3 cis and trans X3 cis and trans



before, X4 is hydrogen or benzyl, and R-X is an
appropriately substituted al kyl hal ogeni de such as for

wex@apsss2$r onoaceti ¢ acid net hyl ester, PCT/EP2005/012436
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2- br onoet hyl - benzyl ether or 2- chl oroethyl - net hyl
et her. These al kyl hal ogeni des 2gr.e conmercial ly
avai | abl e or can be prepared by known nethods. The

ket or1¢1|% an)h{)I@ E—{(%”HX (R3 ;@glﬁ‘e@a gwu@ sél@ct@@ﬁohﬁloﬁfeﬂ@ﬁt%lofd%g
LN .ana (0] e as | chne
SR A S R AT R et

kielloytarainoblkyD taver allq:BsublsﬂlﬂmtﬁquﬂEyﬂylfwldtlo )S)dpamsnaléy subetituted by
%)%g ltéj{ﬂr?ecgr%ﬁéeseggcteﬁrﬂjaﬂ ﬁé{l?ér%ﬁ&; %V@erla.ﬁ%%% halggen or lower

&x@mgormﬂqé lowerf abkyinsikstitoted by tattaaplyl edd od- Q(AQ)hNB.ng wherein m is 1
P RARMHR SN ’F kyd Ramgsau ﬁdaﬁgz sBlestbd %E“u e?lurd%ve@alkyl or

otaSS|um ert-p | ate r sodiumtert eln an
|tﬁé9rZPlY§(9F\ReﬁPd But%eté@r Wit b Itragenatore ¢ )thwre attached form

Qlt @k B-BerRetred hstet dcyitle ththﬁﬁlyicydntﬁiilaHﬁd&Eiothté&@&oﬁf selected

B B B B st LB DOt B (PR wheren

mhaﬂ or 2 aad & Gis hpdriogen onlo@reﬁal@yloonp-(eiﬂ VINFHE@(0)-ORY, wherein p is 1
&? Ofa ?%@%ﬁn ke glog\re(f) ?ﬁgﬁ a?éselgi%; LA e\r/cgalﬁrl afvalﬁ)a%fle Ao accefélble by

errva
@mhms deecmlp@édn rgferen@es ot by atephads welldmoyeratharrt.t o t he
am nes of formul-a 19, wherein Yis Cor N R

sy nbg\n'lﬁ@?r@t@&e@ H@&\Fa'tf[vb'%ﬁc%nﬁ%unﬁz@oﬁﬁgn{ﬂ% 533%cﬂ &f inaget-
RO, or R*Q correspon

ereln
3’8?‘?’%96 oA & 9{3 SEFIBFLEES B GRD B SASHY Erepﬂlf% wﬁw@wgéﬁ%rbp% Further
pagteded eﬂﬁfrfo@b’rﬂ&dtmglgﬂoh@s pfeeﬁam@cyeﬁrbanﬁa(m by&b- such as

e r
PR SRRl Rty DRPO SRR o o B b msthogts known
intiBGro€g. thhdos gpaxpatandn chvediey anplsyieg edidsavediionasuch as
AGaHHRLL ARG B AQMLAML BPYy. The separation of
e enantioneric mxture in its chiral conponents can
be achi eved by chromat ography on a chiral phase. The
i nvert fuher side dein wapsdeaatios is Bipgeantigs obrompewadspiiforaaula 6

eeletdded, AaLOLE, withaNaIRA Elklfoﬁh ! &ﬂ&‘i’de&ﬁfd&f ehener egeﬁc@of a base such as

0oces flned aho above
bt T PRI RY Ft\f*aﬂfanilﬂ%cfﬁ?@éi Apcreingyadant emias,
wédeckinX; rsed] s@pBMt, whexin RHds loweatlkgnt and/ or
prophyl axi s -of di seases which are associated with

DPP- I ge Ei‘{é? l(s}d@%h?h %QEE@?mat@&{ ! tﬁéjéllﬁfde)fomyclonm&&mg a compound

depen
of formula 6 wherein X; is -NH, with an appropriate carboxylic acid to obtain a

compound of formula 8 wherein X3 is -NH- CO-(CHz)q-R , Wherein q is 1 or 2 and

" wherein R" is lower alkyl or tetrazolyl. This reaction can be carried out under basic

conditions, for example by usiﬁg a base such as triethylamine in an inert solvent like
dichloromethane and with the help of a reagent for activating the carboxylic group such
as bis(2-oxo0-3-oxazolidinyl)phosphinic chloride (BOP-Cl). A further side chain
formation is the alkylation 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.



mel litus, inpaired glucose tolerance, inflamuatory
bowel disease, Colitis U cerosa, Mrbus Crohn,
Wo@b@sis8628 and/ or met abol i ¢ syndrone or b-cell PCT/EP2005/012436
protection, preferably non-insulin dependent diabetes
mel litus and/ or inpaired glucege-tolerance.
Furt hernore, the conpounds of the present invention
can be used as diuretic ageStlenty2 for the treatnent
and/ or prophyl axis of hypertension. The invention
therefore also relates to pharnaceutical conpositions

Ha conpound as delNngg-agove gy N
e IC&FE% CcethbI arjgier andéQENadjuma
t he PRV on rélafesto co s détine

Furt her

abovg for use as therapeut R active substances Hm
par ularly as therapeutiss_active substances for e

tr nt and/ or prophyl of di seases ¥Cth ar 11

associ ated with DPP-1V such as diabetes articularly
non-indul i n dependent di abetd8 nellitas, |npairgs s
gl ucose tol erance, inflamatory b i sease, CoIitGi]PMOH
U cerosa, Mrbus Crohn, obesit t abol free base
syndrone or b-cell protecti y for use as

t herapeutic actjve subst ces for the-treathnt and/or
prophyl axi § Q%Bpndentldléﬁétes mel |itus

and/ or i oy qu ose to e€rance. Furthernore, the
[ hQA\[€l ates to conpounds as defined abovg

di ugetic agents or, for use as therape
acthe substances for thé&2t¥%&at ment and/ o P
[ I n anot her enbodi ment _ theli nyention

such as di abet es, pgmﬁ}bul y non |nsuI|n
dependent dj abet es nellltu@, Lapai red
t ol eN@ée, | rtNfatory bo dlsease |s
U ceft85eONbr BES Cr ohn esity, and/o% "

syndrome or' b-cel |l prdtectNdic preferabl r the
treatment gnd/ or_prophyl FQHsH#  noni ns(gpendent
apd/ or inpaired gl ucose~tofe

whi ch net hod pfi ses adm ni stering a conmpoupd

def i ned e/to a human bei ng or ani nal ,
the in relates to a nethod for the

and/ @r

pr ophyl,axi s as defi ned above, Waoerer It he
di sease % hypé?tenslon or wherein a diurebHc ageﬂ?
has a benef|cial effect. The invention further rel ates
to the use &f‘bdﬁﬁ@ﬂﬂds as defined above R3¢ | hease
treatment and/ or prophyl axi s of di seases whi are
associated wwth DPP-1V such as

NH, & \

2 « R

H Y
N
~o cis and trans
e
OX, 15 (RMR R side chain
R* transformation

R )/Hz, Raney Ni

cis and trans
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di abetes, particularly non-insulin dependent diabetes
mel litus, inpaired glucose tol erance, inflammtory
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obesity, and/or netabolic syndrone or b-cell

protection, preferably for the-2g§eatnent and/or

prop {;I axi s of non-insulin dependent diabetes nellitus

and/ o¥ nieapaCroedN,R’ spobdizottesabstuedtuRE, RELABRE o5 &Jiﬁled herein

| HFS AL s, defi ned above

heral Seat A BB A Er R P Tl RSt draogeniae
atjehes for ﬁxezaaiethr@moaqehle atid wegthyl @ster,enmoamet}o/mahezym étﬁer or 2-
oéhlmemgumﬁéth@fsfﬁh@@am@ Héﬂggérﬁ%es aP&é%{lS,llgrﬁlﬁf% o) fe or can be

medi ca i%ﬁ ffor the treat'ment”an prop
dPSBHEB LY WRPYA T5tRodssoci ated with DPP-1V such as
di abetes, particularly non-insulin dependent diabetes

mel | i Theketorepaf fo@fhu%ﬂ Lec%sferm@naqmaﬁ Be tﬂaﬂiéoﬂgzé@fnoamélogy to the
1 S cerosa onn
oBEEp t AR Re Mhchbind e SRR b el

protection, pr ef er ab for the treatnent and/or
pr opHy ‘Feg&artgfe reqefien eiSstanes dEfpematnts \dlthbbbﬁ&yl@ﬂfdx&l’dﬁlme and

307k ha¥pak Bﬁﬁnﬁidﬁ%ﬁ %C%&Ife TJaaE‘&)e b%ﬂ%l;i rtnﬁ gg%q,tlé(es ¢fifgrmula 17.

| Se co oun i ned ove.
'C]ﬂv F}pgﬁnfl%pg\;gggu}aol 7tapthes éeaéﬁﬁdd@lth mre@lp}abpnete alitythakiganide and
tahserod beasach s RGNS AFI-BityRF

EC? ﬁr&;fof s %Yl}tu e:dr‘\g ag'gtr}l’t S‘e (Srfkﬁdiéﬁgxﬁ tz‘%g%')ut\%lﬂ?%m and inert solvent

g (B ‘gk%’\ff’én 8rINg-suBs ity iadi g benad axior
rd@rlmtefes of fﬂwnpuhtf BrwlsdeiarRid dgﬂiﬁﬁi a gﬂiu kRﬁtag ﬁeﬁned hereln before or
penden et.es nel

Wegéin? e nﬁbce {)Eg g Vi e r})aﬂ%ee‘%a%tégfsg agiﬁﬁ‘/%‘io an?éP’éB Bi*%v hich
§9¥¥65(P<§’ﬁés tﬂ a growpIR’ ap definedthiecin bpﬁoeef @nﬁﬁ’y,ythél anetrm?rltdmﬁe
depearenss MiabRl8xa Bk kidisd B}lﬂggE ata!l}m%: )}’drcage r]xoﬁethe amines of

t.ol era owi_ng test re ‘carri

Sorrutla {11% W@Pﬁ%lﬁg R B ermbpliags gte suhssitoentp BuI‘R?SindiR as defined

hefeimbé:foﬂe a,nd/‘R(D oY RtE® c@fre E 6 R:’h;ﬁ' Rhed ﬁﬁ%fneoetf tﬁ)q' example,
froma unman

e drr1ateur n@ Dﬁ) |ve
poot’ 6Fe \Rlla BLUBT IPARE IPIW":I Qfaqamlaﬁﬁswhtaﬁgg@eymckel
platione dlrp}lﬂiadiuufrf mranhed @dsi@dsrﬁ dush poetheslol, 4tid te@pefture of about 20
thgoygh a 0.2 micron nenbrane under sterile conditions

and al'iquots of 1m are shock frozen and stored at
-120 OC unti] used. In the colorinmetric DPP-1V assay 5
to 18heferRation gbithasdiasteraisomensiven bt uaratiyebne by dm&mtograph

Ih@sdﬁar@ﬂ‘onWWbrﬁhﬁ@ﬂi@rlt fhigutOihals cﬁﬁ%%‘(p?ciﬁéﬁﬁ cgﬂ be a811eved by

| S.used as an .enzynme source. The ¢
"ia\P%@gﬂeq{’c% ¥l BR#%50 acid 3 1 - to 766, restrict ed
for the Ntern nus

The invention further relates to compounds of formula I as defined above, when
manufactured according to a process as defined above.

As described above, the compounds of formula I of the present invention can be
used as medicaments for the treatment and/or prophylaxis of diseases which are
associated with DPP-IV such as diabetes, particularly non-insulin dependent diabetes
mellitus, impaired glucose tolerance, 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.



and the transnmenbrane donmain, is cloned into Pichia
pastoris. Human DPPIV is expressed and purified from

W0 b@eosHee’ir e medi um usi ng conventi onal col utMm PCT/EP2005/012436
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chr omat ogr aphy i ncludi ng size exclusion and ani on and
cation chromat ography. The purdiggy. of the final enzyne
preparati on of Coonassie blue SDS-PAGEIs > 95 % In

t he CiHeGhidEbh itherEI3: 4136 m&%o%ﬁafiﬁad'eﬁﬁca‘l BorQBg’sﬂlé/nsacrb%prlsmg a
rec DPP-1V In a

in the flu tlcasa t
Sl ot b ALTTR bt fi s B eBte Sl necraighle cudier sedlof seuvant
t he fiuorogeni c assay

Al a- Pupthgr, dind igwertidrr iefattesdp comphyhdsous dafin el {HGak Biragbem

B Ol S R B PR, {8 R B R for e
dseatment apdiy paenhylasiseltdissases avhidhra¢ assodiated atita DPP-IV such as
Cdmfeee@t ﬁhhﬂmyolﬁorﬁ@hsﬁ% ige éiﬁi%ﬂt dlh&tasfﬁé}{&g} &ﬂ%& AB&

etlc ramsterg Slégs
& e ABgATBatosy bayslatscher @efé%s %ew Meroso6 o obgsity, and/or
tﬂi]&al&cﬂic&;rmdfehfelddi Basdlamo’cécﬁb@ lﬁ’éi@ralb oH@se e[s%«f(iﬁ}%ﬁtm active
s .used.as S on

RO B S PR Ey Rl B e Ph s B Hshig dependant digetes
ded¢lbiusandior onpaisedfglumise BldrstceaFertbanoes tthainvenmtiaf reBAE to

net er.s :
as lE UHaseg de%‘?q E ¥?%11b1$;s§ gg{iﬁ;ﬁé&{]‘%ﬁﬂf %I &ﬁpl SIGEPEUlc active
5@?%8 M@waémsn%@@om@hy a%s eSlyparensien.det ect ed
in a Perkin Elnmer Lum nescence Spectroneter LS 50B at

an exg hﬁ@thhoéinw\@ﬂﬁl'eﬁﬂ BhinQbntAI0reNPes 30 Y ndRh &Tos %lilcoﬂ?eatment

g I en Zg nm c bfﬁ‘l nuousl er 5 seco
FHMUO f al’ﬂfto i o 1 W af%&séo%%tﬁlwg &P Byl ¥ suc as 1abetes,
@aftmmlaalyeﬂuhymﬁ&&ﬂepfenﬂeﬂtIdﬁ)z&)ates nedites snpiredl§l@cose tolerance,
TN LT N e
ﬁmdromem Boeel Ipyotevteany pZefmahhftfest}fecbreataﬂerttcandm prdphylads. of non-
1ﬁ§uﬁ1h@|e?érﬁfeﬁt &%Esar%lﬁt@ra%d%}ll i%c?@upé’se k?cﬂ&tanEé Swhich method

I 1 near tegression. says
SeRPHsHEdTinsGENGE ICmePIOBfI@ gs é‘tﬁf@‘# ab@’ei ta adlutn@ﬁtlhbel%%aplmal
Wktﬁ/@ﬁn&fe th@Chvidhtiod F?at@éSﬁ)aanQﬂht)ﬁ%r 6o ﬁ%!éc%‘ie%t gﬁc}_fég meJhylams as
S cont ai nij a
daeped o Sielsit A Do iensiTH oo ho e BG Urgis geeBthes
tbendfhuinl dfst.r ed concentration in 10% DI\/BO’ H20 The
final DMSO concentration in the assay is 1% (v/v). At

t5(|;i) S ?Tpﬂgﬁﬁ%&?%dr%r ?{lﬁ@é{'ﬁ) 0 ﬁget fvc%}ngt u]\%g}/ ;bsg\e/ﬁnﬁa above for the

Vieatmernt apd/er prqp(lglmlgémqﬁdlmsphwhﬁb are associated 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
metabolic syndrome or -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
associated 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 metabolic syndrome or B-cell protection, preferably for

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



enzynme. Enzyme reactions are started with substrate
application followed by i mediate m xing. 1C5

wa@ledoenssopsmt i ons of test conpounds are cal cul at BCI/BP2005/012436
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non-Ilinear best fit regression of the DPP-1V

inhibition of at least 5 differgnt conpound

concentrations. Kinetic paraneters of the enzyne

Flﬁqﬂiﬂed RLubse ol fride ol n@ddl@&ndn@&ﬁimp@m@ lafcb8ip@lhd as defined above.

rate oncentratl ns .and 5.different .test
iRt SR ETTI SR SR b 0Hied Ve pEe teiecase i
|lmpertbmmn exthielis¢ fdr(ﬁ@pmmnaaen of didrdicdykmte. 10 mM nore
preferably of 0.1 - 100 nM as shown in the follow ng
tabl e, [HRfxe QH@ﬁ%thQ)fds% § s ﬁeﬁn@fwo% tfl@ﬁ%\gwmg diseases relate
phar maceuti cally acce salt's can bé
nedi Rfaf?ﬁrﬁégmb@dgnentrﬂlﬁmess mrmc@ﬂrlp RaRrasdintdependent diabetes

prh@lllﬂfsainh gedf co?é‘ltol%rrﬁ{oe, FHR5 taﬁﬂRJr ngsrtaﬂoq)ﬂe's f¥lrome o g -cell
st rat The n be istered, for _ exanp f
Wi@fﬁPwre%m&lY ROLIRGL BFFFGEnt Uphrancliieed or impaired glucose
ttal¥ratcs, dragees, hard and soft gel ati ne capsul es,
sol utions, enul sions or suspensions, rectally, e. g in

the f er?oﬁgwﬁlgﬂpsg i ?r %I%Séd o%‘rf‘{negrdgr f}) &%érg%il%f}ﬁe &ﬁgw C}f the

formof I'nfec ions or intusio
tC@me?allnldy‘Of@r@luhIn the formof ointments, creans or
oils. Oral admnistration is preferred. The production

of theh w@ww fﬁﬁiblmea@ &éstéd%% G A ﬁuﬁfaﬁ@]{}fﬁ 'dgnved from
a manner, whi ch w to a erson
i YR al.afmwowrﬂﬁ#}@cwﬁgnaggﬁvm% 91%’ &lHman gtrate plasma from

. fdiffeaghddnaan d/pa)bleﬂhﬁlltd’recbﬁﬂbﬁ@ﬁ@UQlrﬁﬁfdrﬁ/méﬁ@ﬁd?ﬁe%ﬁ@r sterile

ERBH ot Bha AP of bR ShOR e A8 SR gaT G AptiLggsed. In the

g@mrm@tm AR asand toteplHeman plasrsaandinl the ﬂn(m_miemﬂt gssay 1.0 ul
Jlbnan ﬂTfs"n?aoiﬁLélttb&?L%Xy {RERRLE BRSO 8hn bhftihource. The

carri er

R et thethveran BH?&V&M@HCM atna@pe\qﬂa}lr-l to76raesrirtadl or the N-
ab@ninas aLdihe tfzﬁféﬁﬁﬁﬂ‘)kﬁle%ﬁﬁdlﬁ rlS BBLES indd ?mhﬁéﬁast@hﬁ %uman DPP-

i al for exa | act ose,
TR Rt e Do o P Be IR moriim SR BE Caveafipgal dofinn
Q:lhg})ﬂlstogﬁalph$ 1rﬁﬂitthb§smlt8@ddhﬁﬁm&&hﬂralnﬁfn Jlﬁl@hbﬁkﬁrcfn‘i&tography The
t abl et dr s an
Rl b e SO0 e Befrish AR Are ol B SDSEA G 503 fy n the
@a uh@;tc é}PeP I[¥f assaye3tomg rer, -hveRRd ¥lahd imtHedluonemetsic abay 2 ng rec-h
qwb.w%?%&hf aqsa?%mnam 1%05@ ylgtéa&&e&%p "agur%g the

nature o tive |ngre ent no carr

however , Ee required in the case of soft geI atl ne
caps Un a9 tluasggeniepssarcilarirar”-amida- f-4rifugrgmethygcoumarin

QC@ﬁw‘dhb@lfI\I@lefiﬂlb)Jislu@é’lﬁas%rhﬂb&)/z[tél RS 2@ M s%ek s&ﬁﬁ@?ph@lo %
W%Cg gﬂIFﬁ? gﬁ, SZH G{Z un%l us nf/neféso 3et ranglngtr%onsta n su strate

concentration of 50 UM is used. In assays to determine kinetic parameters as Ky, Vinax

Kj, the substrate concentration is varied between 10 pM and 500 pM.

In the colorimetric assay H-Ala-Pro-pNA.HCI (Bachem L-1115) is used as a
substrate. A 10 mM stock solution in 10% MeOH/H2O is stored at —20 °C until use. In
ICso determinations a final substrate concentration of 200 UM is used. In assays to
determine kinetic parameters as K, Viax, Kj, the substrate concentration is varied
between 100 uM and 2000 uM.

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

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



materials for injection solutions are, for exanple,
wat er, al cohols, polyols, glycerol and vegetable oils.

wEiobakdees carrier materials for suppositories BCEEP{005/012436
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exanpl e, natural or hardened oils, waxes, fats and

sem -liquid or liquid polyols.-3%uitable carrier

materials for topical preparations are glycerides,

':‘e@éﬁy 18 yéﬁohaﬁ f 1an6 36 yrithies.ilgit@l peecdngests 4y dzﬂ@ﬂ@t@@b? Best fit

Z GSUId waxes, liquid paraffins, liquid fatty

]In%l)ﬁ(ggr? "Aterol's, polyethyl ene glycols and cel | ul ose

derivati ves. Usual stabilizers, preservatives, wetting

and dinalabidrption obpntlberatahsomitbncgloripretid supstaate it defected in a

ool Spééﬂﬁﬁ%\ﬁhf‘&z@@ SontflouS e%rym%ahggg £68) to 120 minutes.
sSnot 1 Cc” pressure er substahces 'l zers

émt@lrra-ﬁﬁ @naﬁat&ﬁa%quﬁéatﬁééﬁbgstéﬁhnmtregmsmt s cone

into consideration as pharnaceutical adjuvants. The

dosagerofV kierityasaosRdpebrrh@l fteavdil slaes Mawo’ifntahbﬁl assay

bl i T i SR LR By septaing 0.1

angintl BEArmde 00 inMdWdCli Best edrhpoyndanee selved,in 460 8ODMSD, diluted to
k?ffe {lés ? gox{c%n{rgt?o f'io‘% %O)’ I—? g%”lgﬁMS?) eaccgntéatb%n in the
abﬁ@ms 11%t(@/Vi0@thg:0ne@ﬁ@@paIehgzyra@mat:m@tmo szcHMﬁ@ is < 5%.

o 9P {1980 AHdt Q" sPERRRE BEhQR @Yr?cfu%%ﬁorpﬁlth e

di sease and the precise pharnacoki net| prof]

CBAEPR ﬁazseameécbb@sgdﬁftﬁﬁ%d wia quistiake appdicgionsiollaved by immediate
d@kinyg dosage units, e.g. in 1 to 3 dosage units. The

phar maceuti cal preparations conveni ently contai n about

o o R et R RRP bYtete o Tiu: Ble RSO o ncey ey it

trégregsioasd e DHPéNtlnbﬂl)lm(m ofont &eaghed differenTbmypaure] concentrations.

%H&%ﬁag{xﬁ&%s'o@ tt}?egl%ﬂ%% (Pealfjcl %re' Cg%i’lgd%&)aﬁ a't %aﬁ%ydﬁferent substrate

(cgmeanatlpmndgatﬂezsm reaf mﬁkgqm}mnzl ®agéntetiops.- phenvD
-1 Qret hoxy- -1, 3 4,6, 7JI b- hexahydr o- 2H pyri do|
2,1 - ghi %@ﬁh?bﬁ@dld SFtRe WeddHt ieveadioh Shibit D), vaRRof 0.1 1M to 10 UM,

R0 oﬁﬁﬂny@ %Bﬁéﬁm&w the folloprigg fable:

1§ P fr)ma

11 b- hexahyd fa n\lrl go{ 2 a] i cnrull noli-n- 2- one A

m xture of pal IBa:dmp]n acet at eIQ;,@{pcM g), |sodium
tert-butoxide (5.4 g) and rac-9-
benzyl oxy- 1P- net hgxy l, 3, 4,6, aobbp hexahydr o- pyri do[ 2,
| -a]isoquinplin-2-one (CAS

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.



68360-33-8; 6.18 g) was dried under high vacuum at 80
OC and flushed with argon three tines. Degassed

W edosakseels of urane (65 nl) was added at rt undePCHEBINS/012436

10

15

20

25

30

35

The reaction m xture was stirred for 10 m nutes at

roomtenperature, cooled and tr2-terf-butyl phosphine

(0.51 g) and | -brono-2, 5-di net hyl benzene (4.3 g) were

ad dedsiproducaioe @ Slieyphuirmhlcmtlsgl lpirdf}:gieatm'ﬂﬁ e]eculi B@@ﬁféc@e{]d in a manner

Qr ar anot her

AL R 85 Bt STt D B7 il DffAeR S cd

IC@HIPDPDﬁS i fmmtﬂ@ Iaad/op (ﬁhﬁllephatymaf:wllcw axeptalvle salts, optionally in

%ﬁﬁbﬁ%ﬁg Wit &h%ga%eutﬂéﬁy QAL CatRDARE, MRS }Q?I%F%Ql

wat er and brine, dried over gneS|un1su
ééﬁ%@ﬁ&r%%& rmtpgetharsyighBiiable, per-tene dndsy thahpewtically compatlble
@blﬁdfgﬁll(i Sﬁ l@figbg frﬁtérig&aanﬂ?if deMAEEIRPPRARR ceudicd) adirants.
yi e an

>((§RI’ ngRQI?I% cafpﬁgfn B%g oxfﬁ;laer rgozt onl dfn%?gta% Cca rleernr}iat)engﬂg, brlq’%ta SO organic
pgTied o{anrialsa]Fhss;cﬁam etminlph:s Recane cbin Qagh oasdedvatlves thereof, talc,

?QHIP?%%@ 5:54 4%1‘8 galf A eg ggrél(e?%%l(e%r%ﬁ)fbr agfjetﬁ j:oaﬁ)d %{eﬁsodragees

3 hgrdg tige zapsules. Sultable carrier matenals for soft gelatme capsules are, for

Eﬁarﬁﬂé W@ﬂi&e BYIE 'w%l[zszb flts &d s%ﬁﬁ%bﬁ@ Lh1i4uil 1N ([Epéhding on the

ion of . and
Y:‘egf‘ p tll?f agtnﬁzéﬂgrﬁfh@%,n%ca(rgeg Tgighb hRYEYesHRaRpAYired in the case of soft
gﬂaﬁﬁé fupxiyled). 5ﬁta%fl:6:,aﬁ{§ér|rh>at&€d§fbh‘ dk ﬂ@))ﬂ[ltt‘ij&{ &f solutions and syrups

At Rl Rl 8t D 55hRl sife lgg%émée ad e TeCSitable cprrier

mdhamlﬁ fog ir[jecrtio)l solBsions ey fod edarhplatwate Hllcbbcbmeyohtollu; glycerol and
{+ 15 e §e &Yﬁ&%&%ﬁﬂ ?J}Qu{blg(%ltro? 2 r?,:floxh example, natural or

r om net hano
bglslsmrct)g}s, WEKRS f(-lgipanms@m)—hguugleqﬁhﬂpgi@olgols Suitable carrier materials for

ied lr Fdtdhs Qll% kdiddOsemRL kit and synthetic (ﬁlycerlde

g\%ﬁ?ﬁ%e e e S A one

baﬁet&@ehk BiStols amtlce|laRsS Berivatives.

bR) - 2- Am no- 3- (2, 5-di mat hyI phenyl ) - 10- net hoxyl
i gu?ﬁ%{% Ss%ag%hzgxa%r%% a}tgfgc) %[tl Jnd’ emu&}l %y?r?gqggeﬁt%, con3193te%|cy-
{(BRdvirgRgests ivayt- Ungro:?n(gagantd,l sakts foy vagyfrerthk psmotic pressure,

EQEE@BB&F%@L soRibflizBrs/ cotd nﬂ%@%ﬂ%%@ ani g?t}cz)%cg%qts come into

|squ|no I n-"2-one oxi e
Repsidgrationds Nleprasseptca adiuvarts.hanol and 5 M THFE was
stirred 18h at room tenperature under an H2

at noshiesRge dhbe cO®ABLIAIS JTIfXAnIIE [ WaSvdriy lw‘itﬁ[rﬁ‘ﬁlde limits depending
or.at ed nd C aphed (.sili 9
% (ﬁlﬁﬁéﬁ% Qs cof rfﬁ Tﬁg‘%@&?{lg <fué'11 ondition of the patient and
the mode of administration, and will, of course, be fitted to the individual requirements
in each particular case. For adult patients a daily dosage of about 1 to 1000 mg, especially
about 1 to 100 mg, comes into consideration. Depending on severity of the disease and
the precise pharmacokinetic profile the compound could be administered with one or

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

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

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

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



solid (32 ng). MS: 353.0 (M+H) + d) (2S,3S,11bS)-and
(2R

WQR)0bI0EERRS { 2- [ 2- Ami no- 3- (2, 5- di net hyl - phenyl ) - ROF/RR100&X12436
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y- 1,3,4,6,7,1

| b- hexahydr o- 2H pyri do[ 2, | - a] i-s38qui nol i n- 9-yl oxy] - et hy

| }-carbamc acid tert-butyl ester (2S,3S,1 1bS)- and

(2R 3R 1 Examples:

| bR) - 2- Am no- 3- ( 2, 5- di net hyl - phenyl ) - 10- met hoxy-

1,3,4,6,7,1 | b-hexahydro-2Hg ﬂ>

[2, ] -a] i soqui nolin-9-ol (48 % tri phenyl phosphi ne

(6 di rt3buty| azodl car bct)xyl ate (62' my
Anaingtethosy) 13

arhethm B E,Ilﬂi Héﬁhvﬂb@ﬂ%ﬂdbpplm1?:‘6d%ﬁ1§‘oli‘1‘@§-vla
concentrated and chromat ographed (siTica ger, et

%%%Sa Qgsﬂe . ’1_,111333‘ )9(% gel | ¥g(r§)5t Etg}pghy?d enyls 10- rrrngtLoxy—
§12334 Smﬂlbﬂﬁ)iam‘dé@?M(nd-leh]lmwndﬁn(Zoﬁe di met hyl - pheny]
-10-

Ln;t P%B(ﬁﬁultm?é q ﬁgﬂ%dégﬁlk%&ﬁﬂgﬁg rgg é&fuw{ertdgl[lt%mde% 944 rac-o-

floopayei hoxy1a3, éﬁﬂrildbélee@hysh@hmdhm l—phmwir)olmez -one (CAS
@836(1333/ 8} 6.38 8) @as@rﬁédhxﬂ'&i@i‘ﬁ%ﬁq'ﬁ&t%lﬁapw dcgﬁ{déﬂﬁ él% {Nﬁﬁqpéon three

I t.h
PN R R S I o
enviapoe whedlrad‘dH:ifoc bo ﬁﬁ?%t;agﬁtgﬁbﬁ!de opetatgid, @ﬁ‘)ﬂerc]l antd tri- tert-butyl—
I QVi e ti

SRR dfrtbeobi o ke e 30 Wy e
s@ldtm]e@usjlgy vitk asﬁjngS‘Vhammon mixture was stirred at 0 °C for 1 h and for
aggﬁ'ggk H%Vg’m(n?en?’ﬁ;hﬁitpw e Qﬁégﬁ IR dELAOM o Andehddas

trazol - 5-y
POBredACH yﬁgﬂw&dﬁx PREpS Mith 72012 dhe otgniamiasawas wished with
Ratdrvda @Gllﬁle Qdrdierva) m@l sosi 5UlRR) an®&Mhcentrated. The residue was

2R %ﬁ) Eﬂf‘rcg‘)‘iéf“it@g ge k;%lhlgﬂa gel, Ac@Eg/heptane, 3/2) to yield (35,11bS)-

lahd mamzup%&uyhyayasg,sz iimgl}xylspifmlyl)olol-ﬂle&ro)stﬂlll 3%5 bamb-
S
’%‘%%'g’#? g@#‘ﬁz AisSRRS ?rf%g hyl ) -

10 met hox 3 4 6,7,11b- hexahydro 2kay

MUd24( H)soqw nolin-9-ol (1.5 g) and ditert-
butyl -di carbonate (1.11 g) in 50 M CH2O 2 was stirred

18 t'BS?,J‘ltleP%‘iﬂt(gﬂ}l%@ﬁg%nzyloxy—?)—(Z,S—dimethyl—phenyl) -10-methoxy-
1,3,4,6,7,11b-hexahydro-pyrido[2,1-a}isoquinolin-2-one oxime

A suspension of (35,11bS)- and (3R,11bR)-9-benzyloxy-3-(2,5-dimethyl-phenyl)-
10-methoxy-1,3,4,6,7,1lb—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,1 1bR)-9-benzyloxy-3-
(2,5-dimethyl-phenyl)-10-methoxy-1,3,4,6,7,11b-hexahydro-pyrido[2,1-alisoquinolin-
2-one oxime (186 mg) as a white solid.

MS: 457.6 (M+H)*



evapor ated and chromat ographed (silica gel, ethyl
acetate (AcOEt)/ heptane, 1/1) to obtain the product as

w@20pelossses solid (1.5 g). Ms: 453.3 (MrH) + b) PCT/EP2005/012436
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(2S,3S,11bS)- and

(2R, 3R I bR) -{3- (2, 5- D net hyl - paenyl ) - 10- met hoxy- 9-[ 2-

(I Ht etrazol - 5- yI) et hoxy] -1,3,4,6,7,1

'é?({?%ﬂ%% J‘%t RPN ﬁm[Rs a- Aﬁilhégoczlyl@inmhﬁ opﬂeh¥1> -10-methoxy-

am c_aci est To, a _sol Utl
(23488, 11p ahy&],r,g—ZI—I pyrldo [2,1-a 1soqu1nohn 9-ol

(2R 3R I bR) [ 3- (2, 5-di net hyl - phenyl ) - 9-
hydr oxytrspésitet 639,116 4nd (3R, 11H®) kBexadzyIdﬁ&SZ(rﬂr ?ﬁﬁfmém{rl%)henyl)

(]_ft)l%xLl Soqlflr?nlg(%&ﬁ_ﬂg‘h)é»é%car ba % |150q1t11%o}1n 1¥e ommee(‘iOO mg),

Ran2y nhkdr(ﬁ()(emg)/hl)d 1 kdtl &NH A I1ma5 (nﬁ@neﬂgancﬂ add § ooli THIF was stirred 18h

t T
SRS LSS B oLARAL D BBty e
vaeRaraigddng phwatmephﬁql@@ag gélaleQRt haptanee ki) tprvide a white
Wolih ( , the organic extracts were dried over
rragneS| um sul fate, evaporated and chromat ographed

JACCEt/ MeOH) . The precipitation from -
r@% (rﬁl %&P@bﬂ delivered the product as a brown solid
(45 ng). MS: 549.5 (M+H) + ¢) (2S,3S,11bS)- and
(B RSB, p1USR)2nd-(2R,38; IDbReH P L-Amino-3-(2,5-dimethyl-phenyl)-10-methoxy-
flﬁgg,lzz 18%-3‘[6%%%1%( )i}gi);'gd(g[b,l_lk-eﬁgsgaéﬁloﬁn-%——‘yllo}ﬂ gettﬁﬁ?%lrbamic acid

|tbetthasedlesteir o- 2H- pyri do[ 2, | - a] i soqui nol i n-2-yl ani ne;
hydrochl ori de (2S, 3S,11bS)- and

2R, I 25 .
g h g?f? gé bis){ é’hc(% Id%ﬂﬁi)hfy]]Anﬁhngy{?)?S -4fn o }10oReAYE- 102methoxy
Ty ﬁé%&ﬂﬁ%ﬁéa@mwﬁaﬂ[@oy PAFY ilsgaalaphw #l-(48 g, triphenylphosphine
qas bay) di- taﬁllﬂlt)t'l&fzbdbakﬂ)}bkyl%t (62 rr(g45nd1TB))c-leﬂ1a30an1ﬁlé @R3AL in 4 ml

oI5 Bl Tap o R PRt THE Eiehy ot itnile dfioncentrated and

fdhkdmatbedphed (;tdica‘gelr ethilleacttate/leeptorepdiintd ddiver thhipr@luct (42 mg).
solid (18 ng). MS: 449.1 (M+tH) + Exanple 3

pg%%él l %P%fr gngm no- 3-f 2, 5-di net hyl - phenvn- 10- net hox

3.4,6,.7,1l b- hexah ro- 2H py
T i i, GBI Qoﬁmmwegwéy) s 43 3stimepiypbeny)-10-
&ﬁ&hog 1,3,4,6,7,11b-hexahydro-2H-pyrido|2, 1 -a] 1so uinolin-2-ylamine
(2R 3R | [ bR) [ 9- (2- Brono- et hox7) - - di et hyl - pheny
1)-1

ot BRI LPS)- (R IR IOR)=R0 B Wﬁ-ﬁ% GG

‘imethbxy-2.3y46,7, - baWhEdI@GZH pyrido[2,1-a]isoquinolin-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
provide the title compound as a white solid (24 mg).

MS: 396.3 (M+H)"



tert-butyl ester A suspension of (2S,3S,11bS)- and
(2R, 3R I | bR)-[ 3- (2, 5-di net hyl - phenyl ) - 9-

wWhgas058628.0- met hoxy-1, 3, 4,6, 7,1 | b-hexahydr o- 2PEPEPI00D012436
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[2,1-a]isoquinolin-2-yl] - carbanmic acid tert-butyl
ester (100 mg) in 1, 2-di brono-ejshane (1 n) and NaCH
IM(2 M) with a few crystals OOBu N+Br was vi gorously
stirred 36h at 60 OC. The rgaghpen m xture was cool ed,
diluted with Ac(Et washed with water and brine. The

aaﬂanﬂHﬁeﬂhh@g@phBads XSIH heah d!do 2 Odlisdqui dlﬁi EL lamine
white solid. Ms: 559.5 (M+tH) + b)
) - and

2R 3R Il bR) - % C,}/ano et hOXE 3-(2, 5-di net hyl - pheny
|a))_(1§_$338 11bS)- and 2R,3R,11bR)-[3-(2,5-Dimethyl- phenyl) 9-hydroxy-10- -methoxy-

ned @@W%l’llb ~RoxAhRird-2H- Eﬂ%qéhyg]ﬁébqgﬁoﬁﬁri g]?’lcgrﬂ_lagﬁé h3Q géluc-butyl

nolin -carbamc acid tert-butyl
<SSt i on of (2S,3S,11bS)- and
(2R 3R | I bR) - 9- (2- br ono- et hoxy) - 3- (2, 5-

di metAydluipdreot/(25,35 10bSe thdX3R,3R,11bR)-2-amino-3-(2,5-dimethyl- phenyl)-

R e %F?'Mah?fea#@y% PEBbipPlas g 1.5 ) and i

(tm uﬁﬂ)dlcmbﬁnm DVFe)inge rrnla@]giﬁlz wadstiroel 1Bhak rowgn tamepezature,
t ok ﬁflélg gszgﬁbél%i%gﬂedhﬁsﬁl (g Tth\él aceta%e 16COE§)/hePtane, 1/1) to

rabiain itmpioduetas @ i gpoured onto | M NaOH i ce
and extracted with AcOEt. The organic extracts were
was:hesd 3wiM-hHat er and brine dried over magnesium
sul fate, evaporated and chromat ographied (silica gel,

?‘ng%? ﬁ]tb nerld Q%,?)ﬁ,ﬂbq{)g{%—&%-divr%&h logheny )'\/{F()'_?-neﬁloxgl 9-[2-(1H-
(thfa@R5+ytle}108Y F 234 7alokb3hxahpdrdi 2Retplyyide ﬁlﬂbm})tio)quihﬁ)lm—yl}-
Qg}%g]xlgﬁgigﬁrﬁga p)elsrt?rdo[ 2,1-a]i soqw nol i n- 9-yl oxy]
-proplonltrll ZSSSIIb)

(2R IR 3 §9bu) é@fh(%&éR 314R)- B~ Fréirnsthylpiphenyl)-9-
Ihyd -Hﬁ‘fnféﬂ?b 1;13 4?;64 16b-hetahydro-2H-p 1do 2,1-a}isoquinolin-2-yl]-

b N R

wettdrobe (4D mg) and sedihodteetshudplaer(Rpeds) 'thﬁk@ctfiﬁn&nﬁmhldtwas refluxed
chr p

(R 288 B RS ORRG Y F06 A AR B E R oup dgyers were

teh@acgwbwubtAcéEtathe\mgaelcsmrads were dripd, ovrvsmagmﬁuﬁn EDIeitS,

*tvaporated and chromatographed (silica gel, AcOEt/MeOH). The precipitation from

methanol/AcOEt delivered the product as a brown solid (45 mg).

MS: 549.5 (M+H)*

c) (25,38,11bS)- 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-a]isoquinolin-2-ylamine;
hydrochloride

(25,35,11bS)- and (2R,3R,11bR)-{3-(2,5-dimethyl-phenyl)-10-methoxy-9-[2-(1H-
tetrazol-5-yl)-ethoxy]-1,3,4,6,7,11b-hexahydro-2H-pyrido[2,1-a)isoquinolin-2-yl}-
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 compognd as a white solid (18 mg).



Exanmple 4 (2S,3S,11bSV and (2R, 3RLI bRVMet hanesul f oni ¢
acid 2-am no- 3-f2,5-di net hyl phenyl ) -

wd geonesteexy- L3, 4, 6, 7 PCT/EP2005/012436
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| I b- hexahydr o- 2H pyri do[ 2J- ali soqui nol i n-9-yl ester;
hydrochl oride a) (2S,3S,11DbS)-.and

(2R, 3R, | | bR) - Met hanesul foni ¢ aci d

2Msesds. buyiexgtar bonyl am no-

3- (2, 5-di net hyl - phenyl ) - 10- net hoxy-1, 3,4,6, 7,11 b-hexah
ydro-2H pyrido[2,la] isoquinolin:9-yl ester To a

sol ution of (2S,3S,11bS)- o fgample’s

(2RI3R, | I bR) - [ 3- (2, 5-di et hyl - phenyl ) - 9-

h. b3n=a 1 -8 -Amino-3-(2,5-dimethyl-phenyl)-10-methoxy-

JLBQ:@%?J!MQ&%@J&MAV%L%,Laﬂlaq%l@nﬂ'nng.'y;io@w 2 o¥d dianitrile

carbam c acrad tert-butyl ester (ZUU

under _i.ce cooling were added successively Huni g base
(0. G301 0Sinan s ARd JoRx GhA-Bemerernsy | 5- @7gctimerhyi-pheny))-10-

r @l ,m,&vgns-h@a%gﬁ&wm idv[ a1 -DisBGuinkBRL -AiRRaBhnt acid
O’C’t’gl tlﬁtéed with AcCeEt, washed with brine. The aqueous

| BYEPEVVERE exctracted with AcOEt, the conbined

organi c extracts were dried over magnesi um sul f ate,

evapoh atspensaon of (RSt Lb§)-apHi(2R1 3R silbRp-43-§26-dimethyl-phenyl)-9-

Aﬁjﬂ.f_/g;\/%]ﬁq LeGH piit At r ane ..
del | \B/ red tﬁtw}éo rldg’&’gsgj’gisb g&@ﬁﬁré %ﬁ@lﬁgﬁ%ﬁq}l gin-2-yl)-
5@1b:zgn1(cmmﬁ)tent-but}f})€3t@g§,09$gg)|1@ &y2-dihpemo-ethane (1 ml) and NaOH 1M (2
(2B v3ith h ERRryivkls bane Hr%és%i?ﬁbgsly stirred 36h at 60 °C. The reaction
2-am no- 3- ( g(gj mscf7 y*l%he%%l - . )
1O RERR FOplea, atlugecywith hoEb Afashsbwihmsiar inad bring.- Hieiaggeous
qluj/éiogka&-e&étydtct&?sﬁfﬁl‘é Acthypiribe b{g@ﬁic@ﬁtré@ztﬁi qeg c’lﬁgedtd?}'elt R8gnesium

r ure desgcri i n, exanple 2c , - an
?%’%%%R‘?prf) d? et%g%ﬁgwggo&rafpg%dc(silﬁ %e(l, Eé(?]?c/ Mjegl?-?) to yleFd 84 mgasa
2whiée solidut oxycar bonykni no- 3- ( 2, 5- di net hyl phenyl ) -
10- met hoxy-1, 3, 4,6, 7, | | b- hexahydro-2H pyrido[ 2,|-a]iso
qMS“%d.EP(I\?JrW)‘“ ester (210 ng) were converted to the
title conpound, a white solid (70 ng). MS: 431.4 (MtH)
+Example 5 (2S3SJl bS) -, an : )
(BrOBRSTIBR) 259 [ A WO B £-Eyanaresbyn= ko fylimethyl-pleny))-10-
h@sthoxy-1,3,4,6,7,11b-hexahydro-2H-pyrido[2,1-a]isoquinolin-2-yl]-carbamic acid
1 %;4 q 7, 11 b- hexahydr o- 2H pyri do[2, | -ali soqui nolin-9-
VEBSHAEEnol  hydrochl ori de a) (2S,3S,11bS)- and
(2R, 3R | I bR) - [ 9- (2- Benzyl oxy- et hoxy) - 3- (2, 5-di net hyl - p
henyl Yo a solution of (25,3S,11bS)- and (2R,3R,11bR)-9-(2-bromo-ethoxy)-3-(2,5-

dimethyl-phenyl)-10-methoxy-1,3,4,6,7,1 1b-hexahydro-2H—pyrido [2,1-a]isoquinolin-2-
y1]-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 AcOFt. The
organic extracts were washed with water and brine dried over magnesium sulfate,
evaporated and chromatographied (silica gel, AcOEt/heptane) to yield 54 mg.

MS: 506.5 (M+H)*

c) (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-a]isoquinolin-9-yloxy]-propionitrile

(25,35,11bS)- 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



5 10- net hoxy-1,3
J4,6, 7,11 b-hexahydro-2H pyrido[2,1-a]isoquinolin-2-yl]

WO cawlosaseg acid tert-butyl ester In anal ogy toPERBPIDHF012436
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Id, (2S,3S,11bS)- and

(2R 3R I bR) -[ 3- (2, 5-di net hyl pbegnyl ) -
9- hydr oxy- 10- net hoxy-1, 3, 4,6, 7, | | b- hexahydr o- 2H pyri do

[ But follbived®Bih B&Yid Work2uy hid a ERI0RD&a RS @i - but yl

e&%fr 4@% g@g@ﬂg& rted;sjE to Lh%r @?}{ggﬂtggﬂbound 10

y CERYe o deliysidhe prgdusgzs swhite sglid( 14 yng).
(2S,3S,11bS)- and (2R 3R | I bR)-2-[2-Am no-3-(2, 5-di ne
yM$preqy(Y-+H) met hoxy- 1,3, 4,6,7,1 | b-hexahydro- 2H
ryrido[ 2,1 -a]isoquinolin-9-yloxy]-ethanol,

hydr ochl ori de Hydrogenati on S, 3S,11bS)- and

(2R 3R | [ bR) - [ 9- ( 2- benzyl oxf?‘f%‘i"%gex‘iz) Z3- 15,

(2,5- dilrret hyl - eyI - 10- net hoxy-I, 3,4, 6

= AL ] ¥ 0 = BE .\4",‘5;

98 i ARG A £ IS : { SKIEOT]1 1
- PRy CnReH gty 1634 6 buti plh &8 R0 £ 0 & :
aﬁ? 2 .of 4M HCO 7/ di oxane V\A@E P%I{/l?:vm 2olna Sotin Lester
a%%%l?;% raphy (silica gel, CH2O 2/ MeOH NH 4C0H,
10/1/0.1) provided a solid, which upon treatnent with
40 (PE35AbYaned (ARsBRi¢tbR Ablethdnkail foaiqeul tas batodpidrBonylamino-

| ; I 2S,.3S, |
TS AT en O Rl el Gy oy Pl
+ 3lispguipslindkylester 3, 4, 6, 7, |1 b- hexahydr o- 2H pyri dof
2,1 -alisoquinolin-9-yloxyi -acetic acid; hydrochloride

25 a) T4 &Seldford of @28)33,138S) - GAR(BRBR,11bR)-[3-(2,5-dimethyl-phenyl)-9-

| bR) - [ 2-t ert - But.oxycar bonyl am po- 3- Z,é-d%’rret%”i kRAsHY

) hYFé)IB’-LVﬁé‘ﬁ‘WXY 11,%?{’@:761, 1%%%%&9 %@?@mdqﬂby}ﬁ&%@g{dﬁp&yl] -
mmams;amu@ tétmlbiu;a}fl Qstyd my}nllgg iRG ekl '%{Bﬁhderri@et Bling Heff added
-(rsg]ﬁ??éﬁ%l}lf’l %llﬁ)%?% l%_se(' g?@_ %ﬁ;@tdﬁﬁ%t:hbﬁegﬁg@}}d gl_lloride (0.078 ml). The reaction
hipiktaseywas Gtirred hdvay 01°C3kept 687 at 4 16, hlﬂu&ﬂwgt}DA&bEtgw&blﬁa[vﬁth brine.
' e 250k dr .30 arBam cid tert-but
IRl R B S5l SR AL S5l A ot wer
(TEedRyyr maangsitn yuliase, syarsceedeed (lroeB0ogrphiedrtsdica gel,

r RATEH MBOM) XThH 1§ cVy ' i i
ro ﬂé Oe r) at urlg,e wgiﬁ?tﬁ(%deg[n\?l\n%éh@%éﬂ %ﬁtgr‘llgh&v\%a%cﬁglg %\?\noﬂd as a white
bsroﬁaqé.ﬁ',"r;ﬁ@'aqueous | ayers were extracted with AcCEt,

the organic extracts were dried over nagnesium

MS: 531.4 (M+H)"

L

'b) (28,35,11bS)- 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

According to the procedure described in example 2c, (2S,3S,11bS)- and
(2R,3R,11bR)-[methanesulfonic acid 2-tert-butoxycarbonylamino-3-(2,5-dimethyl-
phenyl)-10-methoxy-1,3,4,6,7,11b-hexahydro-2H-pyrido[2,1-a}isoquinolin-9-yl ester
(210 mg) were converted to the title compound, a white solid (70 mg).

MS: 431.4 (M+H)"



sul fate, evaporated and chromat ographied (silica gel,
AcCEt / hept ane) providing (2S,3S,1 1bS)- and (2R 3R 1
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[ 2-tert-butoxycarbonyl am no- 3- (2, 5-di net hyl phenyl ) -

10- met hoxy-1, 3, 4>6, 7, | | b- hexahyg$r.o- 2H pyrido[ 2,|-a]i so

gui nol i n-9-yl oxy]- acetic acid nethyl ester as a

yellow solid (100 ng). M5! BRBngle6MtH) + D)

(2S,3S,11bS)- and

( - and Sﬁrﬂb %- 5%&1%%%‘1 i?—rgirrﬁgfhsl_-( Eénsi inr-rﬁltet OXy-

1103, #6{7hid o vhdxaldydto @ H- pirtithe [Ad xalivpd nimoR bt PylokeloétBahol &} diehloride
qui nol i n-9-yl oxy]- acetic acid The saponification of

SRR BBk R Gy a5 dimail heny)-
é,D(Iz,e@]_OHY i V,léh-éﬁyq})ydggﬂ}iemﬁ 2,1-gdisoquinolin-2-yl]-carbamic acid
XértSufyllebter hexahydro- 2H

pyrido[ 2,|a]isoquinolin-9-yloxy]-acetic acid nethyl

Tor A Rogerieinets i LSRR A DR oGt
\pheyylOdelrotyel d-ntetleoxyainf o657l 1bshexahyalrb- - pPriad(2, 1 -ABoquinolin-

- | - d :
?%ﬂ] éafb%@f %@ﬁ%&%’%&% Bat spvertribin by tifle comppignd
Yielding 33%mg, of awtsteseldhydr o- 2H pyrido [2,1 - a]
i soqui nol i n-9-yl oxy] -acetic acid hydrochloride A

wNisridgals (Rr-agedur e described in exanple 2c but using
(2S,3S,1 IbS)- and

ﬁ)% gﬁg%i })b_ 5&@@% fl’%tR?-)% fza_klbn(%g())/ —l 3231 2., Sr1 Sl-n:q%e-ﬂ(n}%l'—}?l{eglylsr—elt() -hnylethoxy—

3,344,6,7.1 1 biHexitedadp Hi- pyr2dd{ py Fd] od@inblialo-HegH i diddol) hddchloride
oxy] -acetic acid (17 ng) and a crystallization

A [ { ' whi .t
ol 1 g ben (RS SUF6S) IR A AR I TBRER P2 58Sl bRy
i(%S)dlm&ﬁﬂl‘ggﬂ})@m(P'DRthngﬂﬁ,EL;EJN'ﬁbﬁ]m@@h)(cﬁo&H-pyrido[2,1-
Lai: g P N - , 4, .
b B B gln o Ozt of
ANEHCY Ripcane it B/ Sri e Tolaesdm i eratogrqphs (524 gebS) -
MChIéQIVIIeIOtIJ_IF/QNHALOH’ 10/5 1/ ([))| 1) prtor\]fidled a solid,I which uportl ’ﬁreatmegt V[v1(t1|1 4M

- {.3- -Di ne - phenyl ) - 10- oXy- 9-
P YA B AR P s gt 8 miY s 7.
11 b- hexahydr o- 2H-pyrido [ 2, 1-
9: 900di(MotH - 2-yl }-carbanic acid tert-butyl ester

Example 6

(25,38,11bS)- 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-vloxy]-acetic acid;

hydrochloride

a) (25,3S5,11bS)- and (2R,3R,1 le)-[2-tert—Butoxycarbonylamino-3-(Z,S-dimethyl-
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 (25,35,11bS)- 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]isoquinolin-2-yl] -
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



A solution of (2S,3S,11bS)- and
(2R, 3R | | bR) - 2-t ert - but ox7car bonyl am no- 3-

W@ 2906/0886p%t hyl - phenyl ) - 10- met hoxy- | PCT/EP2005/012436
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3,4,6,7,11b-hexahydro-2H pyrido[ 2, | a]

i soqui nol i n-9-yloxy] -acetic adod (153 ng), Hunig's

base (0.17 m ), EDClI (96 ng) and am notetrazole (85

rfgl) 2k at rooml tempetatnief dilited with ASOBt aedi whsed WtHbidhe. The aqueous

hexg%ra & LIJPC?&P‘&R% %COE{}Q( ?%%rtﬂc %gtrggt%( ‘tﬁrgrre df Soggtllgg%@gmm
|sakf@tp,s‘.‘ve\éqretedmnd&btcedatwgltaphiAd Giitica geh éxC@ng/ﬂuaptane)(plfoaﬁﬁﬁg
da € 1 -
188,55 s Y OR SBINGY gﬁ%&aﬁ%@%ﬁgﬁg fbad Sesl glr%‘?tgyl

tographied (silica g 3
g)g 10mpethoxys had,4,6,7,11b-hexahydro-2H- pyndo (2,1-a 1soqu1nohn -9-yloxy]-

(a281c?a|8id ﬂn@ﬁ?‘&s&r(@@a?ﬂﬂhﬂﬁﬂﬂ){h@@ﬁ ?‘W ) - 10- met hoxy- 9- [ (|

Ht et razol yl car barmoyl ) - met hoxy

hyd 2H do[ 2, |
%ggfqr’ §6M &ggfe;?}}/c;?bam gyglci g[ter?] butyl ester as a

éellowml 2 mg). Ms: 578.3 (MtH) + b) (2S,3S,11bS)
n2S,3S,11bS)- and (2R,3R,11bR)-[2-tert-Butoxycarbonylamino-3-(2,5- ~-dimethyl-

%%an)qld) ln@o% { 24,%';'7 RLSE ﬁe)&ﬁycﬁodi%tyﬂm) [?Pi1 gﬂé’oc}umo%nn? ~yloxy]-

Iab‘it’f‘fé‘ﬁlélhydro 2H- pyrl do[ 2, | -a] i soqui nol i n-9-yl oxy] - N- (I
Htetrazol -5-yl)- acetam de hydrochl oride This

Conpfﬂhﬁ @a%b?lgi?nd@flsﬂ@feﬁ 38’111@Bﬁ|a@163(2R9RePiBKPJ -1a%-
|
BB oMb 224 7 2 OB AN Lo ok Ay - heppydeo-

EHIEﬂIrd@tZ)lla E‘yoqumohn -9-yloxy]-acetic acid methyl ester (380 mg) with lithium

t 6 7,1 h h
YD TTAB Fo l BEE
aptyed 32“1’3? CQ@P@@!@Mﬂmmb(lﬁﬁmQ compound as a white
solld (30 ng)- MS. 478.5 (MtH) +Exanple 8 f2S, 3SJl bS)-

gl 50 2RBRHUPR) - 2- [ 2- Ami no- 3- (2, 5-di net hyl -p henvn
-10- met hoxy- 1, 3, 4, 6, 7, 1l b- hexahydr o- 2H pyrido [2,

Eb%lSéésﬁgg)sn (r)lldlég%,%R lgﬁ}/] 2- A%%gg% ZdSe dmhle):/t {rlogﬁ]gn?f)' lc(l)emgzhoxy-
(1 2R, 8R1 1 b-heyahly8rocabpyriio] rbtahisari Bol(r2 9 5 chyRt & acpheny

?‘%dr%)gﬁl nmgi hoxy- 1,3,4,6,7, 1 |b-hexahydro-2H pyrido
]O rsoqui nolin-2-yl] -carbamc acid tert-butyl

ester (2S,3S,11bS)- and
(2R, 8RimilssprofeduredesciBhrdinysanplery batisiog 2538, BbE)-raatih

ifpg‘}@nYlﬁﬁ)Q tert butoxycarbonylammo 3- éZ )5~ dlmethyl ge y&) 1:11 ethoxy-
id (

ro-2Hp I SO

- et X -nex
éér%? ,1]?]3 ée}ﬁhég%ﬂ-ZH pyrlc{é 2,1- aisoqumohn 9-y oxy acet1c acid (17 mg) and
a crystallization (AcOEt/tBuOMe) delivered the title compound as a white solid (18 mg).

MS: 411.3 (M+H)"



acetic acid nethyl ester (50 ng) in 1m NH ZMeOH was
stirred for 20 h at roomtenperature, evaporated and

wa@e boversteegyr aphi ed (silica gel, AcCOEt/heptane, BCWEP1005/012436
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yield the product as a yellow oil (35 ng). Ms: 510.8
(MtH) + b) (2S,3S,11bS) and _49.-
(2R, 3R | | bR) - 2- [ 2- Ami no- 3- (2 5-di net hyl - phenyl ) - 10- net
hoxyl, 3,4,6,7, p mple 7
b hexahydro 2H— pyr| do[ 2, I-a]|squ| nol i n- 9-yl oxy]

A h I d )

(@4 BR, ]I1|bHRLRVd[réZfZHTDmd@-Z(Bg]@Odumth VlbhﬂnNL()lHl&tﬁEél 5-y1)-

ggxtgm ghiolébhexahydr o-
%oqw noHn- 9- yl oxy] - acet am de

i\ér ochl ori de were obtai ned after a crystallization

2539, 1) han deZReB) 1 1R o 3viRi o Rimethyldplieagl) ri)y metioxy-9- [ (1H-

iy %g?%&%}b%n@fﬁ%k}%ﬁyl %SL §$ llli?rgﬁcqal']\yaﬁﬂ y}f)sndo(gZ )1

& ’é9qu1§03n@ J-garbamyg; aﬁ&tegwl&ﬁ B pyri do [2,
| -al i soqui nolin-9-yl oxyi - N net hyl -acet am de;
hydr octdlatiddef (L8 3&malbs;gynd QR RITHR)- &e@bﬂtcﬁ@carbbﬁylammo 3-

e C%wg‘?%%”d% Y5e 80l ol 250 Wit e Spli g (40 |

@R @RIoliHR- »lexbﬂ ap@Lc/&mdn (353 egyetihoigls-tase (0.17 ml), EDCI (96 mg) and
(aflm g' LO“IQK{S' rﬂ%ﬂgif %%é%ﬁt?ﬂé Qas tirred or Ef h Et a(rfllb_Le{lt ttemgerature

hexa ali so I 'n-9-
Ade- rgac\‘yllqag@txg,}fﬁ was aleted withag}g \é@s hed with water and brine. The

Mq[l’e’ods?;a;%fsome éxtﬂf&&pwh RRemy, |t]}1é 8 Mﬂc]ex{r%tme@edﬁleﬁ%v@r
sol uti.on car bony |'-diimdaz

(CAF NI S fgienepserd ks C?rwytogw%wﬁ elﬁaa iy Ao meptane) to

a;@ku@dz&tismwsmntdma 3Rela©R)qm- HJSXdltiffgiy\l\@ﬁeﬁ}ﬂ) -10-e6kth@y-9-[(1H-
roomtse ra e

3ol s R R Bk S Sedibrara 3 miite e

h@:@dquxﬁahn-aafl}?eaataaayc acill tEHIFbtHl4Gtenhy a yalowdribp exi)t o

the mxture within 40 mn. The solution was stirred

f\gs. sk8h. (MePRt was added and the mixture was

b) (25,35,11bS) 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]-N-(1H-tetrazol-5-yl)-
acetamide hydrochloride

This compound was prepared in analogy to example 2c¢ starting from (285,3S,11bS)-
and (2R,3R,11bR)-{3-(2,5-dimethyl-phenyl)-10-methoxy-9-[ (1H-tetrazol-5-
ylcarbamoyl)-methoxy]-1,3,4,6,7,11b-hexahydro-2H-pyrido[2,1-a]isoquinolin-2-yl} -
carbamic acid tert-butyl ester (32 mg) to obtain the title compound as a white solid (30
mg).

MS: 478.5 (M+H)*



washed with IN HO and brine. The organic |ayer was
dried over MgSCU, filtered and concentrat ed.

WORG0BOE82Hr onp- 4- met hoxy- phenyl ) - et hyl ] - f or manPCEERRS5/012436

10

15

20

25

obtained as a white solid (9.42 g). Ms: 257.8 / 259.8

(MtH) + b) 6-Brono-7-nmet hoxy- 3,431di hydro-i soqui nol i ne

To a solution of

N-[ 2- (3- br onp- 4- et hoxy- phemghpmped iyl | - for mam de

(9 00 g) in CHd (350 n1) was added oxal yl chloride
\ re was stllr rlg_\d

sexabiyprn-2H e Gahécﬁuu'i@olm)-9whﬁcyadd§§!m'dé,
rggﬂghg@ The mxture was al l oned to warm sl o y to
roomtenperature and was stirred during 18 h. Aqueous

wgl \%ég) was added to quench the reaction. The
X EErS IR - ABH (28 Rel L RY)- Et-Ceibemotbmetbput-&+(@, 5 dimethybyphenyl)-10-
améth‘olste 1L34,64751 mﬂfeﬁal%@P@-Qﬂt-ﬁﬁidoqu eﬂfsg@ﬁ‘ﬁl%hh ?Y)gL 8¥¥%§mlc acid

I(;Lg]\[/vl h brine, dried over [tere
evapo BE" This residue was slurrled in
MeOH- concentrated H2SO (19:1, 248 ml) and the m xture

WetS,38dd b8 aat (2RBRUADR pf2-Rint- Biﬁhﬁymrhbmﬂani&@ssi;pglcﬁldeth -
d .
nXDQlOVﬁleﬁ}o'x& Q?d%5q+ﬁ\ﬁ%yﬁ1 %Oengun ec{ é’z %glﬂ 1ne r9-yloxy]

OBt were ani C
t %F%awi methyliesten (59 meg) do Arisilields/ M}lﬁ]ﬁ osts btayad Hreehet room

;;gi Etzae@'ﬁqégapbfag&ril agfﬁ%rcﬁ?i’cg Ieﬁ’é’am;sélﬁ& dée%%cﬁﬁgmehgl’ne, 1/1) to yield
BEPdysLes wﬁé%woﬂf f¥ed and evaporated. The oil

obt ai ned was chromat ographed (silica gel, AcOEt) to
PYIBVA 1868 @4-bH)o- 7- met hoxy- 3, 4- di hydr o-i soqui nol i ne
(5.29 g). Ms: 239.1/ 241.0 (MI-H+ c)

A2y s Aoy BhBOXs Ryt ) M9 Rl oA B ST YT M Srethony-

6-bt-6rfo-1b-hexalishg-231-nydd Hydr gisoguigoling-jloey | dtethénig@d i N
HfrddhldrRleuene were added benzylamne (2.4 m),
tri s(di benzyl i deneacet one) di pal [ adi um (0) (0. 071 g),

bi hosphj no) -1, r- bi naphtyl (0.132
g) R aBRe e PEE e Beicribed b chorigle 2Tt 38 L indias
2RBEA 15R) -ze[ahﬁﬁnfoﬁa-(nsﬁamemﬁ1dﬁaen§ngnﬁn@%x9q05 £6,7,11b-
I an wa
o ey w«“yfgfﬁm@%ﬁ@fm@wm
Pheeiradpdier 8 chatplizetion tAcQuitstietlylstheec)essi wititeysold (78 mg

wat er, NaHCO and water, dried over MpSO, filtered and

WQ@@BYM)WI el ding an orange oil (4. 93 g). M -
267. (I\/H—|)

Example 9

(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-alisoquinolin-9-yloxy]-N-methyl-acetamide:
hydrochloride

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

MS: 424.5 (M+H)*



d) (3R 11bS)- and
(3S, 11 bR) - 9- Benzyl am no- 10- net hoxy- 3- (4-net hyl - pyridin

WO 20094058628, 3, 4,6, 7, 1 PCT/EP2005/012436

10

| b- hexahydr o- pyrido[ 2,1 -a]isoqui nolin-2-one A solution
of -42 -

benzyl - ( 7- met hoxy- 3, 4-di hydr o-i soqui nol i n-6-yl)-am ne
(454 ng) and 4-(di net hyl amBxjnpke Hut anone

hydrochl oride (387 ng) in RO THF 3:4 (7 n1) was

Efa&ajqﬁ&qwdgogmﬂesmere vvashed successi veI y W|th o

water, dried over MySq 4, flltered and concentr at ed.

Chr ography (silica,ge yi e|l ded ‘an orange
%INQEZH'E%%S‘PI‘E?T‘I‘{% aﬂhﬁBYD eg’d 8f1%he i nternedi ate

obt ai ned above were dissolved in toluene (10m ). After

ad di Mtp 2sdbiitborbefdl, ﬁﬁiai‘bdnybﬂnhﬂdldzele(( 127 g)‘rﬁl) THF (146 ml), formic acid

I
r vy réﬂ %Eﬁ?y(él% rrﬁﬂv%gsc e gg% %J aIlhe re%cylon ul(re zvzs %H%%l)for 30
anih asmdmrummpmtdyejbcfmaﬂé) ?(Z&J,ofra;§3 bmnwnélnmcrﬂlexw@henyl) ethylamine
| ng/glgcfj Chelh. @g948§7 QLc3?17 E@@S)‘ﬂlxﬂ}]ﬁf @14’0@1?1 %9&&% a4 t%the mixture

wat er and extracted tert-

™iEhin 4o @@gsTlpea%p@*thga\gasrsgég@ti rfng}S@d @@E was ad d and the mixture was
tvedshedwtl h NE QYA RL Bigke. TEB Br ﬁimme dza@ﬂﬂ@d‘b@er'l\@m Sfiltered and

gg;‘gﬂ“ H\Seglr %ﬁ/gzsécgfs’%){ g'el?\{lgfgog)ﬁ Bﬂ%}yi)cgt}}m Ecgaamﬂe Was obtained as a

Ghtrirselio ¢9.4phy (Sil | ca gel, AcOEt /MeOH, 19/1) vyiel ded
an orange oil (16 ng). M5 428.5 (MtH) + e) (3R I1bS)-

2‘@9{523{;25#%&104(% nmet hoxy- 3- (4- net hyl - pyri di n-
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-y l,3,4,6,7,11 b-hexahydro- pyr|d0[2 | -a]isoquinolin
ﬁoﬁ@wm@e tre 34upetrerisnnuinolier 11 bs) - and
(385I | bR) - 9- benzyl am no- 10- net hoxy- 3- ( 4-

et hYﬂ'O' Pt 6N ){12-)(31br3m6r4ﬁrr7etﬁdxl9 ﬂlﬁﬁﬂ@%ﬂ[gl’]' R¥thiadde( 9 00 g) in

S lin 33 OH, sodiu

(e B b e SN Ao s a0 e was
hyieied @bt oo thenf{ebatQreor ¢) mirnad ddtedoledhe -26 9. Wt ehivesnperature,

5 r 1Yh at m t
S LSRR 1 T8l oy o
Themstenperaturgasd pas stitaed gurangfol.atqdousThe Hislde7 ) vasasided to
ﬁ%ﬁ?%&é@% dctibh ef&?yﬁ%%rg@{bg W@ﬁ%ﬁl;?rgc(l u Itolarﬁ"@{rﬁ{erﬁﬂfé for 1 h, and the
3 Yens Wers zgnaaw%&hf@rmw@w V@S(V‘Zﬁﬁlheé]t‘ﬁ%l bripeidaied-oyer ygSOy,
|ﬁ1’§ered and eva rated This residue was slurried in MeOH-concentrated H,SO4 (19:1,

ﬁ%lzwéc:'l g’edB’tx gv%(s) g%%lc\ %éjﬁﬁw% %bsgh urlan 1|5r|e3sfas cogled and the
Volatﬂes 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 MgSOy, filtered and evaporated. The oil obtained was chromatographed
(silica gel, AcOEt) to provide 6-bromo-7-methoxy-3,4-dihydro-isoquinoline (5.29 g).

MS: 239.1/ 241.0 (M+H)"
c) Benzyl-(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 ml
toluene were added benzylamine (2.4 ml), tris(dibenzylideneacetone)dipalladium (0)



MB: 443.5 (M+H) + f) (2S,3S,11bS)- and
(2RI3R, | | bR) - N9- Benzyl - 10- et hox7- 3- (4- et hyl - pyri di n-
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tido[2,1-a]isoquinolin-2,9-dianm ne hydrochl ori de and
(2S5,3R 1 IRS)- and (2R 3S,1 -43.-

| bS) - N9- benzyl - 10- net hoxy- 3- (4- net hyl - pyri di n-2-yl) -
103728 gB rdc-2,2’-bis( dlphenylphosphmo) INK bmaphtyl (0.132 g) and sodium tert-

.P%t hx%ée Qy ng ré %EL tigg‘eo a% hrelat’él h ??@8‘4(2%' é)zl }} Hr?%eglg%ﬂn and cooled.
ﬂeﬂ-bairﬂinﬁhﬂemer md)wanewex(ealédid I8jequend layer was extracted with tert-

(b%g/lh{egﬁqetﬁ& ?ﬁ@&%hﬁl‘g‘ld}@rs]\pﬂg%ﬁfe)&%ugcegsf‘vewm Iwape¥ NQ-IICO_% and
|Waaer4 deedzovqr BleRSeafiljeredang Fonrepizated ajeldinpampraoke pil £4.8hg).

e oxine (0.17 g) and a concentrated anmmoni um hydr oxi de
ka7 MPHES M) were added. The mixture was stirred
under H2 at roomtenperature for 22 h. The catal yst

T3 S B R Sap T e B RehoRGg. (-methy-pyridin-2-yD-
db 663 10 brlephiedr¢-piytilel?, lgelisoqGhilin22-beOH NH 40H,
9/1/0.05) yielding two racemates, (2S,3S,11bS)- and

( 25 ):?BTJ %tl%? %f'\T%nl?ﬁ QZ%etﬁQ}g"@ﬁh&m‘){dr%-lgoqdm&m /k: yBY;I&lHIeQm mg)

Mnaléthziarma?) %@&tﬁrwaﬁ hydrcblogida #3&7eme 3o Fag)/ TRF:4 (7 ml) was
(sﬁﬁea R dllg Rﬁ)don@feﬂnperature Ethyl acetate (AcOEt) was added and the mixture

%v%;{sds it w& - hﬁnqba%glﬁ al%)g%a %2 peo )e()étracted erfettl]lyl acetate Tile organic
Ddpepywérd &{a?add—s?_%de&@!ﬂy with watez, Eriedi et N/%SOZL A tef®) and concentrated.
r-es ive soner

t(ﬁle&?1 d Bt Pth& Wﬁﬁ%/A & ﬂtigﬂ%eil g% BFa&\gl ({ @2%%% t as a

yellow solid (0.15 gg. M5: 429.6 (M+H) +

( 2S, 38der Bgpn, 2Wdng of the intermediate obtained above were dissolved in toluene

(( gtﬁnl?) Rﬁjft&bﬁ)du{g[ ﬁbﬁﬁfg@%l rﬁ@ﬂh?pp%@dlﬁg E m)ﬁfg)?’fr sf'dlgsﬂg}}iherfe}{cetone)

d 4
{dlﬂpa{%lgsbalﬂyé} )62 érmqaytaic@o% ém(daﬂheg)dahmbmq% 121’ vhipaphiyl44img) and
eo@@hgtéhgbatbﬁ% K smgpﬂlemxmrs Way?mm @g af %ﬁ’@ SHelBiRhrre was
- OX - - -
OO TTOTSF MaIh abd ORacrecaih &% DR by e smcspistaygr was
[rae,)dtr-aat]ed swidpteridiutyl m2{iflahanThecqr@bifledrgyganit 12yebs witre washed

nas s%‘fe%ﬁ’éﬁg?a&%@%f@ Wwéﬁéﬂ‘%ﬁxedmg 1G36L 0, i Xur €

erat tre; ev‘a Or at e

: &ﬁ@lce@hlratﬂﬁflbgmeﬁhgréﬁh)( Giica geloAgOBt MeRH, M) wﬂd@Ean orange oil

h@g{gane 2/1) to yield the product as a white solid
((210 rrg) M5: 529.3 (MtH) +h) (2S,3S,11bS)- and
(Nﬂ? % L/PJ@I)-J,[ 9- Ami'no- 10- net hoxy- 3- (4- et hyl - pyri di n-2

e) (3R,11bS)- and (3S,11bR)-(Z or E)-9-Benzylamino-10-methoxy-3-(4-methyl-pyridin-
2-y1)-1,3,4,6,7,11b-hexahydro-pyrido[2,1-a]isoquinolin-2-one oxime

To a suspension of (3R,11bS)- and (3S,11bR)-9-benzylamino-10-methoxy-3-(4-
methyl-pyridin-2-yl)-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
hydrochloride (0.0776 g) were added. The mixture was stirred 17h at room temperature.
Then 13 ml 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,11bS)- and (3S,11bR)-(Z or E)-9-benzylamino-10-methoxy-3-



yl) 1,3,4,6,7,1 | b- hexahydro-2H pyri do
[2,]-a]isoquinolin-2-yl] -carbam c acid tert-butyl
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(2R 3R | I bR) - [ 9- benzyl am no- 10- et hoxy- 3-
(4-methyl -pyridin-2-yl)-1, 3, 4,-647, | | b- hexahydr o- 2H pyr
ido[2,]-a]isoquinolin-2-yl]- carbamc acid tert-butyl

t Q- It i ghi i one oxim
Z: rﬁéth{zliopﬁﬁ; 20)1)-arseH, &2% 9/l;iabnsryaa1;13(]' @Zﬂ %s{aueq w@gafn%ﬁﬁlz oxime
§F P]%ta”ﬁ &é?@%%"é‘éﬁ 3%22h at room t enper at ure.

The m xture was filtered over dicalite, under argon,
tM& 44B15t(Matld)'was evaporat ed and chromat ogr aphed
(silica gel, AcOet /MeOH, 4/1) providing (2S,3S,11DbS)-

%Sﬁg 1|1|bg)R and éZR %Rnlole& -NO- B%nzyl 10- ngetho% ?] )Szl‘: methyl yndﬂl 2-yl)-

1y3| % 0, 711 1B- h@x@y‘gqu_—ZH py’ndo[z 1- a]lsoqumo in-2,9-diamine I\;ydrochlorlde and
|(bs,BR) 2Rgdad tiiesunlg@%ﬁsﬂbea%yuao%etﬁ@ky B=(4- r)iérhgl pyridin-2-yl)-
-.C aci er u st.er
(1;«;1*34-1?% G R PR A THL IR L
[2-Arri no- 10- met hoxy- 3- ( 4- et hyI pyridin-2-yl)-

. 3, Lot sil,spdrmdms)cféhyldy DicRHH g5 g 25 nl &OBoaudi il dic}ane,

%{ B%} (il %%%% (? l%g%ﬂarﬁﬁ'%t M&&é{z‘%’ oL Hle‘ﬂ{;h %?ngm s -yl)-
(lzﬁRl @Rlllb’dﬁ)m}[)@rmﬁéo[ﬁd— pleishaipoldn-R4onemstitng (0.pY g) and a
Qgh&n@rai’éd)dmlﬁoﬂmﬁi KydrbRrdbsxahyA\ @2kl Pyédedalida. 'T‘h@]rﬁ e was

ui.nolin arbam c acid tert-buty] ester ny).,
R VAT (R L fQre22rky Thg refabyst ‘@erﬁheéﬁﬁ oyt dicalite and
(tRe fli3td@vhpbratedi The pellommsoha @Btaﬁdd&ﬂ Wasathrdn&egraphed (silica gel,

T e A BERE Pt DL AE! B30V ER

W28, 38)14 pB}-A%eldenzfPLE{eRRxg- - (4-oletybpepdind B-yH 0B, 6,7, 1 1b-

{«ﬁ@ Qrghl%gres' )18 ggqﬁﬁggry&@ndlgm&’eoqseG%mnaé&@d;sk%1Rs> and

 APRABAR SN benzl d-wRtRxaRA (angthyl pyeidie- 2yl 15 7h G8H bt

hedhy H%Iﬁﬁt%ﬁri&o%z lfagﬁo%g A6Tirk-0.0- i X Al @5@%%%5&&%1)9 @he 2,3-

and purifi ﬁ

rt ¢ EFﬁFﬁdIVt’l i C]éiiexﬂeéﬁt%ﬁtie Hre splfgas a yellow
rsemmJggthh 4A4M HO / di oxane provided (2S,3S,1 1bS)-
and

~+N—[2 am no- 10- net hoxy- 3- (4- et hyl - pyridin
(1\%&135‘5 Jf% 7,11 bhexahydr o-

prld (]lsoqumollngyl] 2-(2H tetrazol - 5y|?
.géé ) and 2R,3R,11bR)-([9-Benzylamino-10-methoxy-3-(4-methyl-pyridin-

2-yl)-1,3,4,6,7,11b-hexahydro-2H pyrido[2,1-a]isoquinolin-2-yl]-carbamic acid tert-
butyl ester

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

MS: 529.3 (M+H)*



hydrochloride as a white solid (4 ng). Ms: 449.2 (MtH)
+Exanple 11 (2SJSJIbS)- and (2R 3RJ
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yl)-1,3, 4,6, 7J] b- hexahydro- 2H pyri do[ 2, | -al i soqui nol in
-2,9-di am ne hydrochloride (2953S,11bS)- and (2R

3R I'l bR) - [ 10- Met hoxy- 9- net hyl am no- 3- (4- net hyl pyri di n-
2r)Y(23,36,1 BS)- and (2R,3R,11bR)-[9-Amino-10-methoxy-3- (4 methyl pyrldm 2-

A b libhe %%"aﬁ?ﬁ’@@?i[ AR e ) E

bgtepr oduct i n exanple 1Ch were treated according to
the procedure described in exanple 2c providing the

t( Il\/fi-ll-l)e %E@%Moﬂ%é@ 22[5%} Sﬁﬁggfg3ﬁ?gﬁg)) fo g@izyfégﬁno 10-methoxy-3-
(4rnetRyl- b}R)dmél anr?@‘l 6,3-1 Aetheesby dep-2H-pridef 2.1 mispaiinola-2-y1] -
Wa)bagilg ﬁ@lé t&t %u@yl esrtfr (0.1962 ¢ aﬁr}ds%alla(lhrl]lén ?Ir11 ?cécivaiced chlarcoal (10% Pd,
G%erg) dn é@? 3\4 ‘ﬁ%ﬂé&ﬂ%ﬁ@@ 2 gyas é“eﬁeqi padyr-b hylfgen for 22h at room
(t%pbﬂabﬁ): -TheBaizyte way filieredlviokiyalide, (hde®irByh, tAY Fltehitdws
g sPisfamahse (fica SRR MR W Dngviding

d 38535, o )warsd 3R héEiRed- imum—lO -methoxy-3-(4-methyl-pyridin-2-yl)-

r13§4,§;7b1292}¥e|x% quﬁg%ﬁ@aﬁg 1 ﬂ%o?vt&gﬁ% @g%@%‘%{ &id fert-butyl

25 6 ho- 4- met hyl pyri dne according to the

procedure described in exanple la to yield a yell ow

sabi 4o(9QNerE)t MS: 429.6 (MrH) + b) (3R I1DbS)- and

(3S, Il bR) - 9- Benzyl oxy- 10- et hoxy- 3- (4- net hyl - pyri di n-2

-, ool 3ed, 6,,7 . . 1
|1%k’??e%?éﬁéé)r‘&-n&ﬁ?%88[121}’3)‘&‘]‘i[%'é‘afﬂ}f‘ﬂbllorfﬂ?@-"%‘é'%s&F’ﬁ%‘Yl'PY“dm'Z'YD'
(131R35,6)703p-heanitydro-2H-pyrido[2,1-a]isoquinolin-9-yl] -2- (1H-tetrazol-5-yl)-

%%S?hh6ﬁ§a27%&9%¥5oxy-lO-nethoxy-3-(4-nethy|prridin-2

| b- hexahydr o-pyri do[ 2,1 -a]i soqui nolin one (8.2
e LRt AP S on & GRS BHO- Bean o efhosy-3-(4

erﬁétﬁﬁLﬁyrld?nQE yil, 5l B8g, 1t1IBehet>cawd%o£2@Ir99Hqusa &oWhinbBn-2-y1]-
chlrblagmc gag teri(.;1 utyllvsster 17 mg) ll\ﬁ- tetrazole 5-acetic acid (6 mg) and
triethylamine (0.013 ml) in dichloromethane (1ml) at 0 °C, bis(2-oxo-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), H,O/MeCN)

provided upon evaporation a white solid.

This residue (31 mg) was dissolved 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, 50mm, 5mm, H,O/NEt;/MeCN). Lyophilisation
and treatment of the residue with 4M HCl/dioxane provided (2S§,3S,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: 449.2 (M+H)*



c) (2S,3S11bS)- and
(2R, 3R, | | bR) - 9- Benzyl oxy- 10- net hoxy- 3- (4- et hyl - pyri di

wo2@ephs628 1, 3,4,6, 7,1 PCT/EP2005/012436
| b- hexahydr o- 2H pyri doJ 2, I-a]isoquinolin 2-yl am ne( 3R
1 bS)- and
(3S, 11 bR)-9-Benzyl oxy- 10- nethoxy 3- (4- met hyl - pyridin-2
-yl) - Example 11
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q@m; A@Z,aﬁa he}fadlgdhnoéZHQﬁr Tidb[2, 1\/5 1sdk&ﬁhcﬂlrje%ﬁ§1ahnﬂ)a hydrochloride
(2S,3S,11bS)- and

( 2R %BS bt E’BQS)[ gmﬁeﬁizyfi 91(91{)180 'ﬁgttﬂggéy 9= mgtﬁyﬂg{llﬂg 3- (Q et%yl-

ymuim 3:0)-634,6.7, blhwbs@@hy@rp&@mmﬁo[2dbp]a§dqua}olmezwl]mmamm acid
fiex@-b)ﬁlt)}l 6@ DFThE) Medifled & d bRPuERIREmbRI0B ekt BRlted according

i@ %w;ﬁow% descrbeth i SxgppleRemseviging-the fide sarmpgundpasre white solid
9 2ng).
yI)-I 3,4,6,7,11b-hexahydro-2H pyrido[ 2,1-a]isoquinoli

+1.08 g) was converted to the title
%%po%n _g.HéNhlte solid (520 ng), using the procedure
descri bed for exanple 2a. Ms: 530.4 (M+H) + e)
(2S,3S,11bS)- and Example 12
(2R 3R I I bR) - [ 9- Hydroxy 10- rret hoxy 3- (4- et hyl - pyr| d| n

ZS ¥$ 1IbS - and (2R,3R,]
exa

133 4 & exahydror2
@&o’&@dridlaS) - and
(2R, 3R | | bR) - [ 9- benzyl oxy- 10- met hoxy 3 4-

BRI Csikioineiuitofy fo b G0 Ehningiia-250-

é§b<b6,7(14hdlen§)ydmwmé¢ [Edda]mmom0hnt2 maet ed char coal

(10% Pd, 0.060 g) in 15 mM MOH and 15 M AcCEt was

stirrpd cyﬁgsﬁang %@&s&@& framtaflo-BeéX IF gb g@%ﬁ&hb&gﬁ 3,4,6.7,11b-
a e

I_lhe m xture vYa I'tered qver dic rar

Rt 1 PUado st S @dortﬁr(&ﬁsoqsﬁéov(3§§ Seg) 1555 'bromo-4-

&mﬂh)(l?ﬁ,lcﬁi% ,dcbdrRImg[t8 *tlhBQSH’o@éd{rré- QesdBbEDMYexBmpit- 1a to yield a yellow solid
bh}/ pyridin-2-yl)-1, , 6, 7,11 b-hexahydro-2H pyri do

Fg a]|squ| nol i n- 2- yI] carbamc acid tert-butyl -

ester as a vvhlte solid (327 ng). MS: 440.4 (M+H) + f)

M 4386I(MrSI)" and

(2R, 3R Il bR) - [ 2- Am no- 10- met hoxy- 3- (4- et hyl - pyri di n- 2

by@R 17bs3- ﬁ’ncﬁlﬁgﬂbk*@ *B’eiﬁ%;%@f P0-Rh&ROL £104 b fethyl-pyridin-2-y1)-

I soqui nolin-9 -acet] c_aci
1 3, 16,7, 1qb -hexahydro- pyn o[ 1 -a]isoquinolin-2-one oxime

(3R,11bS)- 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
same conditions described in example 1b providing the title compound as a white solid
(8.59 g). ‘

MS: 444.0 (M+H)"

c) (25,35,11bS)- and (2R,3R,11bR)-9-Benzyloxy-10-methoxy-3-(4-methyl-pyridin-2-yl)-
1,3,4,6,7,11b-hexahydro-2H-pyrido[2,1-a]isoquinolin-2-ylamine



hydrochl oride (2S,3S,11bS)- and
(2R, 3R, | | bR) - [ 2- Am no- 10- net hoxy- 3- (4- et hyl - pyridin-2

WO 2006/058628 PCT/EP2005/012436

10

15

20

25

30

yl)-1,3,4,6,7,11b-hexahydro-2H pyrido[ 2,1 -a]isoquinoli
n-9-yl oxy] -acetic acid hydrochfyari de were prepared
Wi th the procedure described in exanple 6a to 6c¢c, but

start Bn,tuS)oah& Z§s 31%11 Ldoﬁénz L10-methoxy-3-(4- methyl pyrldm -2-y1)-

S % TG it lﬁei?aﬁflm%um %ﬁ-o%gpgfnﬁehéﬁ Densioigeated

lunde?thylchnditivhateicabetasdnterdrhplodt yd deiseethe titleeopf; é@dﬁ@ s a foam

qﬁ)/p 51ed was a white solid (38 ng). M5 (I SN):
Ebg ‘Exanpl e 13 (2S, 3SJI bS)- and

2R, 3RJI bR) - 2- [ 2- Ar ni no- 10- met hoxy- 3- (4- et hyl - pyri din
S\A30.41MBE )6, 7, 1

I b- hexahvdr o- 2H pyri do[ 2, | - al i soqui nol i n-9-yl oxyl-N-(2
ng, wzm b‘gaﬂdmzesmmm@ RYBURFIBLRM b AfetBdxy-3-(4-methyl-pyridin-2-

R1 33 -hehierhiseysde 2 halisauingfin A ariamyicgeid cert-buty
%kh‘eﬁt r azoI
5-yl car banoyl ) nmet hoxy] -1, 3,4,6,7,11Db- hexahydr 0- 2H pyr

i do | PR 407 2ol & peaspaui
est [er% é;f'%géub u{ﬁ é&i;,%go;}%’)- 'ES&XPO %B{ft ilM]BY”dm 2-
(Ds1.34,6,7, b]$)—1:1exah¢dro -2H-pyrido[2,1- a]1soqu1nohn 2- ylamlne (1.08 g) was

(c%i%rré}?dl th @%t}t{l@cﬁéurfﬂ% QARYE SEIRPIBYD AME) NQsi P TR O QM reHescribed
I 0133?%36’3{‘3724 | b- hexahydr o- 2H-pyri do[ 2, | - a] i soqui nol i n-9-
yl oxy] -acetic acid (160 ng), delivered (2S, 3S,11bS)-

st B3R (BR1)"
bR) 10- rrethoxy 3- (4 met hyl - pyri di n-2-yl)-9-

%#%ﬁ#@i arl]’l)?lg( wﬂgg—%w }tcyh e leledléxy’ 3-(4-methyl-pyridin-2- yl)

d}a,‘kéﬁf Llllbdiemhyﬁrqﬂﬂpmdbﬁmlea] Bofainpbn2-Wircyibass¢ said est-butyl
%tétel | ow soli-d (37 ng). Ms: 565.5 (MtH) + Db)
58,35, 11bS)- and

(2R3RIIbR 2f[ Y (4- thI-pridm
2-yl )Asuspensmno 2, 3S 11bS) and 2R 3R 1bR) [9-benzyloxy-10-methoxy-3-(4-

Iméhfl ﬁmauuzbym@;saimﬂ,n@b-&kkd@nyafodpﬂ%;irrd@lz 3%113@?\&3?4‘)1[11-971
fﬁ%aﬁlf il BB B atl Fieh an S ladiim G oted ol (10% P,

X 0sO el i 5 dﬂEMEIOIHi edd il b nd XaQit ewaslstited yindbdhyalrygdnl fowd h at room
stgmbgra&l%g T midRe wh R1térell Mobd aidalie &Y %rgJOn and the filtrate was
evaporated providing (25,3S,11bS)- and (2R,3R,11bR)-[9-hydroxy-10-methoxy-3-(4-
methyl-pyridin-2-yl)-1,3,4,6,7,11b-hexahydro-2H-pyrido[2,1-a]isoquinolin-2-yl] -
carbamic acid tert-butyl ester as a white solid (327 mg).

MS: 440.4 (M+H)*

f) (25,3S,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

(25,38,11bS)- 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-yloxy] -acetic acid
hydrochloride were prepared with the procedure described in example 6a to 6¢, but
starting from (28,35,11bS)- and (2R,3R,11bR)-[9-hydroxy-10-methoxy-3-(4-methyl-
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6, 7, | | bhexahydro- pyrido[2,]-a]isoquinolin-2-one A
Sysidangiydnl,8f4,6,7, 11b -hexahydro- 2H—pyr1do [2,1-a 1soqu1nohn 2- &Il carbamlc acid

X 3, 4- d| hydr.o-1 s
Q554 The Bhgd e epaico St E MR R
b-acetyl -N, N, N-tri methyl-lodl de (CAS 31034 99 8; 7.48
@‘)ISKHSNJEOI%@ (MtHianol and 0.75 M NaCH | M was heated at
reflux during 2 h. Under cooling, the product
precipitated as a yellow S@Xhﬁilp(@l§7 g). Ms: 414.2
(I\/H-H) + b) (38 IIbS) and

(13§¢ 6|7k1$b-heaﬂd/dro 2H pyndo[z 1- ahsoqulnohn 9- Vloxv] N ( 2H tetrla%ol 5-y1)-

(aggal lcp 15 nzyl oxy-10- menoxy- 3- phenyl -1, 3, 4,6, 7
hexa%y&v@g—%ﬁ%%—b%[z | -a] i soqui nol i n-2-one (358 ng)
were treated as described in exanple Ib to provide the

@) (353 UmSband (28,38, MhR)-€09dkihdxy-35@-mgthyl- MBidia29y16-9- [ (2H-

%@{EA%IRSV%I%&%? enle{l‘*?)%]' lgnldG 7, lﬁb hexa?ydlho -2H- pynd:g[ 2% 7

s QaRely Al CaZWW@F@dFIZ UIﬂ]eF'@bqw noI i n- 2 yl ani ne
and (2R 3S,11bS)- and (2SJ3R

| | bRIThe b@j&auﬂeaieycrﬂa@dmieéimpie 3a, e ¥ihg (25,35,11bS)- and

i é&iﬁﬂa’é}-&f-rerﬁq%}lﬁoafaiﬁf%frﬂawoy}Oameﬂwés@pms%)ﬂ -PgFigin-2-¥D-
(L3R, 6,7 13 Ry -Hexdberd oL Hxpyyr o 2t isaquiBelin-9-yloxy] -acetic acid (160 mg),
Hﬁﬁm‘&{ (?S%S ﬁfé)g ah%l ?5? éﬁqggﬁg 10- methoxy 6met§1yl V%rndm -2-y1)-9-

é&i@mak@d cafhaerroyt)h@e@awe] b,éﬁdﬁ i:’ iUdTr e}atby@@s&ifpyedo{m-

SERTRARILC: S s LS S E B

0,0 2S,3S, 11 bS)- and
3@%@% ?M)*Fé 9- benzyl oxy- 10- et hoxy- 3- phenyl -1, 3,4,6,7
, I'l b- hexahydr o- 2Hpyri do[ 2,1 -a]isoqui nolin-2-ylam ne

bJ.VZ]S 3611650 Md (BR,3R, AbRH2- HnﬂnﬁﬁchG&léthbJS)é (@hfethyl-pyridin-2-yl)-

YA R

zcettala deshquChbllndn 2-yiamine (27 ng, 8% Rf =0.5). MsS:
415.5 (MrH) + d) (2S,3S,11bS)- and (2R 3R p

b R) ([%e BER2yhBsYnd - HadBrepaxy adoRiRg Y e plodedird ddskBbiEXa example
7% to yleld a yellow solid (29 mg).

MS: 465.4 (M+H)"
Example 14

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

a) (3S,11bS)- 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-isoquinoline (CAS 68360-

22-5,4g) and benzeneethanaminium—B—acetyl—N,N,N-trimethyl-iodide (CAS 31034-99-



2H pyrido[ 2,1 -a]isoquinolin-2-yl)-carbamc acid
tert-butyl ester (2S,3S11bS)- and (2R 3R p

whR)os@588eszy| oxy- 10- net hoxy- 3- phenyl -1, 3, 4, 6, 7PCT/PPERE2436
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ydro- 2Hpy tido[2,I]-a]isoquinolin-2-ylamne (200 ny)
were converted to the title canpound using the
procedure described in exanple 2a. (2S,3S,|11bS)- and

(82 RA@ lihlag) n(l%t}ﬁ%ﬁlzé/ﬂcp@(% HONTBHD PRty IRBRAE 7dfiu? dfriflg 2 h.

zUP 4] 9@)&3&&1@? AL §P5661@§?f8gﬁf g vellomesolidr@ OB gdyl est er
were obtained as a white solid (243 ng). Ms: 515.5
(NBH)14:220MEES: 3S, | | bS) - and

(2R 3R | I bR) - (9- Hydr oxy- 10- et hoxy- 3- phenyl -1, 3, 4, 6, 7,

ﬁ_gg\?)fﬂg%dg&i[ 31?] 11bRau9 l%%dzylox% lrjlethox% 3 nq}bengl 1,34,6,7,11b-
heexce. m@wnégi%}- Bsaguinialig-3- poerp:@z:s 3S,11bS)- and
(2R 3R | I bR) - (9- benzyl oxy- 10- net hoxy- 3- phenyl -1

>6, 7,(Bbp1bex ahy (*JI@lﬁJTbFBLBé o%%lm%k&%w '3E§Ae'ngr ??])4'6)7 f1b-
m C aci ertf)
e pbtide 1 e shine o ana 58 midreere tented oot in

‘ VmSmPIH 1di toglovide &eﬁﬁlek@ﬂﬂip‘@ﬁhd ds 4 ¥hf8 s@lid (BmH25. 5

(MHH+ f) (2S,3S11bS)- and

é\%sger?égwfox cgrggﬁ%;ﬂoﬂg? acid

10- et hoxy- 3- phenyl -1, 3, 4,6, 7,11 b-hexahydro- 2H pyri do[
zt) (2%39 %lhs?l)n fmsi GZR»@»WbPés%EmszX& 19 emetthiomyr 3efhenyl-1,3,4,6,7,11b-

}3@ d’d’[@ 1- alr 1soq1_11nohn -2- )ﬁ%n)glne 3an he
‘1{9%) Qg'h%zgg 61%/@?@75%{’@ 10 y@rt@%aérmnvhlé Ay 7,11b-

c}ax&m/ﬁr@zappdldcqznbdtsyhulﬁalﬁm fddfherg) in 5 m THF
under ice cool | ng wer e successively added pot assi um

tert ﬁg% ook, Ry BDECTRE RANGSH: o8 oxY s andr ] 99 6.7 11b-

hahYdl’d’ IL'PVEdIO \EIL]I— ]1@@2@102{1 Z\NaISd‘l@dHWI(BW NgHe&ehydrnapenated under
Eé e c-Bl?JﬁltﬁﬂH Ge Héschﬁé’delrnsexgﬁpﬁdl%x’f%g%Ea%grgglgolﬁue%ge%eparated by

e organi c extract

~ §b¥cff5%tégra€b&b%lf°&tgé]d CohAvie@HpNHaOER 9f (RS (LRl 1bS)- and

YbRBRIbRIS- wn@ﬁaﬁ;t 10v@SetisSdyL 38R 1@% @wq b Nt flom-
Epzﬂgggﬁ) F‘]d?—%q—u%‘glﬁla% gémnp%?}ﬂ& %ig’%, Rf— 0 25 and?fgis 11bS)- and

ZQ&ﬂRnd)bE.DQmEhMWW» Ig}ﬁaethoxy C:f phenyl-1,3,4,6,7, [1 %b Ihexa]hy'dro -2H-
1] ] exa ro Y140 a ISOQUIn
gﬁg Q y'rl]g 1110?12’1 y]égn?e[ g.{H 1? =0. 531

%R 3R || b—tiZl Met hanesul f oni c aci d
$:ed 55Ky car bony! ani no-

d) (2§,3S,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-yl)-carbamic acid tert-butyl ester

(25,3S,11b§)- 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. (25,3S,11bS)- 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-yl)-carbamic acid tert-butyl ester were obtained as a white
solid (243 mg).

MS: 515.5 (M+H)"



10- net hoxy- 3-phenyl - 1,3,4,6,7,1
| b- hexahydro-2Hpyrido [2, |-a]isoquinolin-9-yl ester

W@ 2006/05328 in 2 m 4M HC / di oxane was stirred 2PCIHEB208%/012436
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25

roomtenperature. The m xture was evaporated, diluted
with CH2CA and | M NaOH The aqugpus | ayers were
extracted with CH2C 2, the organic extracts were dried

?é’)e(QS,ﬁEQ neSL Wi sl R %Rﬁé@anggﬁ%%&h%fﬁgﬁeégt;,3,2,6,7,1 1b-

om t del.i'vered the pr as a ye
(%%ﬁgg%ﬁ?mé%fﬁsl-elmqmno P 1Cérbsésne paid sabpE) estemnd
f2R3R, I | bR
- 2- ( 25tAningdrckR {28533 0106) 3arth@RyBR; 1 1bR) 49 hehdf1 XL KGRy Sy -3-
‘(Zé_%’%%]rg’i ’?%[b@i ?Di—h%&%%r%%f{p _ysr)i_dXtZ? i -X?iéoecfuri]r?oqgll—z-?f})-carbamic acid tert-
(RRy3Rer (D&Y §181 (nBdreayine pyoced trexy fordnipeund Ry ; e pHle Bompound

Ydva o i
|%?ﬂ%§%ﬁ§%$¥§%%ﬁW6§P? 6 %g%-a]isoquinolin-z-yl]

-carbam ¢ ac tert-butyl ester A suspension of

S8 887 (e ang

(2R, 3R, | I bR) - (9- hydr oxy- 10- net hoxy- 3-

pﬂ);émﬁs,i]ibS)Aarﬂ.b(ZRHH)}lﬂb@}am’tﬁﬁﬂgestalfbrﬂy ai:idQLt%r%b@b' fBdnPlamino-
n-2- - car C er yl..ester ) ng)., ..

ﬁedﬁ%@%%f@?%lgf}ﬂ?r‘*@??@‘%‘kf’@?ﬁ%&%ﬁl)lﬁwﬁa[éﬁxagégq lin-9-yl ester

tert-butylate (39 in 4 mM THF was refl uxed during

20 h.Torheolutioat off (@588 16 ahe (RRyB R, 1612 (- Ry driogly-Na4aith Sxy-3-

T q e extfact-ed L h- GAdw the . .

IR pRUSasy | BANEOREATERC A IR B P i

sotat €d0angl ipPael HilF anferics ¢aohing BeoMmycarsbivelp pddkdipntassium

READILHa@S5 Pmgdhh @ WeliRinedhlfoRyl dbride\E: : ol mi

b) fngg,s$| 1bSS - and (2R 3Rj|&%§r3 ﬁ?ﬁ?ggﬁﬂ%ﬁ%@mmw

oxays)s'g}_'l_rﬁ_ Abrefux 2_31@%%\111@ CH,Cl,, washed with NaFHHCOj3 and brine. The

IaqBediystaybrshivdre eaxadwytiwinh 2H,0) ttd@rgahidexdlacts were dried over

(A8 oA i e R B S B v roduc v

deByeredasra yellowy-shBd aMgdng) 2H py

tido[2,]-a]isoquinolin-2-yl] -carbamic acid tert-butyl

esbef03«]rm)* was treated according to the procedure

descri bed i n exanple 14g providing the product as a

{gg Iéégg,, ﬁ%lé%;ja_n(d;(%gﬁii lbli@EMétigﬁgul(erilc_l) aciz Z(Egmino- 10-methoxy-3-

(AR, 3,16R) H1B-Kezalhydro-2ED pred [0xYa) Bophmdyih=d-y1%stér 6, 7, |
| bhexahydr o-

(28,38,11bS)- 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 CH,Cl; and 1M NaOH. The aqueous layers were
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)*



2H pyrido[ 2,1 -a]isoqui nolin-9-yl oxy)-ethanol A
solution of (2S,3S,11bS)- and

W@ 2RsB586k4 DR) - [ 9- ( 2- benzyl oxy- et hoxy) - 10- PCT/EP2005/012436
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B} ES3Slg

met hoxy- 3- phenyl -1, 3, 4,6, 7,11 b-hexahydr o- 2H pyri do[ 2, |
-alisoquinolin-2-yl]- carbamcsgcid tert-butyl ester
(280 ng) in 7 m nethanol was treated with HCO /di oxane
and Pd/ C 10 % under an H2 & gre during 3 h. The
reaction mxture was filtered (dicalite), evaporated,

G g /| MeOH/

(2R 3RJI bR) 9- (2Am noet hoxy ) 10- net hoxy- 3- phenyl -
5, s43§11%s d 2R3 1bR e
%@2 ' an R, % ? (2- Penzyloxy oﬁhoxy)ZloyF‘laeFﬁoﬁ% -3 ?henyl_

hexahydr o- 2 ur‘n
(12331 Y % ¥a YQ H pyrldo [2,1- a]1soqu1nohn 2-yl]-carbamic acid tert-butyl

(ea& 3R I I bR)-[9-(2-tert-But oxycarbonyl am no- et hoxy) - 10

o SN 5255 Tl ke AET PR lortke b egretrony-5-
phﬁlgyld(;ﬁrpé,a rfidbstkesalydepaiepyddoa0y1di] i’sgqﬁmohﬂﬁ—ﬂ'ﬂcmgmm acid tert-
5@ %éﬁ%ﬁ(g&d) ﬁgZ %@H%% l;rg»rﬂ’lg%{h%%t%nlg([ofdgggnlé %gi]] gﬁgﬂssmm tert-butylate
THF was reﬂuxed durlng 20 h. The mixture was diluted with CH,Clyand

NB.HEUdga ITKQ h&uedlks B.%I‘s %E@eﬂtra@ﬂeﬁ%ﬁ%@o@zﬂhgoyéa)uc e%racacs Were

tert-hutyl "ester (30 .
érlﬁ Bvﬁrﬁl?%‘e%\:“ﬁ‘}ﬁlulfﬁfénﬁvéﬁoﬁaée% RredpiigiianeremitBdOMroB:livered the
prducMis a Rl8wlolididAmg).b) (2S, 3S,11bS)- and
(2R 3R I 1 bR) - 9- (2- Am no- et hoxy) - 10- net hoxy- 3- phenyl -

#483 +JH b- hexahydr o- 2Hpyrido [ 2,
fl so ui'nolin-2-ylam ne This conpound was prepared

accordln% to the method described in exanple 14g
b r-ond (28384,1PRpS) (2-Bamdyloxy-ethoxy)-10-methoxy-3-phenyl-

g_ ,3,@,637_"5’1 18- B@a‘h&@rohﬂq X6 P21 AR RN 18- P! t}?a@%fme

| b-h | | b

c ac%%geﬁ{vgb Pl SR ER Y8 epeogr etheroa Oomatagay--phenyl:
36,6141,@7 lﬁﬁhﬂ@hydﬂﬁ&l—l%@&dé Z,Mii]’&oqhu@iﬁmyﬂ -dfbdrdieadi tdrt- -butyl
3}1 é?ﬂgl B trﬁatf%a‘fﬁf‘ilﬂ}g i‘bﬂ’ﬁé’fﬂmr%deﬁﬁél?ﬁlm exagnple d4g providing

ekylned(lajnyda pellow solid (19 mg).
2H pyrido[ 2,1 - ali soqui nol i n-9-yl oxy) - N-net hyl - acet am d

®IS: 459.6 (M+H)*

c) (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-a]isoquinolin-9-yloxy)-ethanol

A solution of (25,3S,11bS)- and (2R,3R,1 1bR)-[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)*



a) (2S,3S,11bS)- and
(2R, 3R, | | bR) - ( 10- Met hoxy- 9- net hyl car banoyl net hoxy- 3- ph

W@ 0opbA58528, 4, 6, 7, 1 PCT/EP2005/012436
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| b- hexahydr o- 2H pyri do[ 2, | -a] i soqui nol i n-2-yl)-car bam
c acid tert-bulyl ester This coggpound was synthesi zed
in anal ogy to exanple 14f starting from (2S,3S,11bS)-
and Example

(2R 3R 1 bR - (9- hydr oxy- 10- et Sy 3- phenyl - 1. 3. 4.6, 7,

1hS ang RIRIIDR (2 - Aminorethoxgy) plOymethoxy-3

te3, 4 6Wull\bl-h@<shﬁiro(%®(ibvﬁﬂb 2angl] 1soqu1n011n 2-ylamine
2-chl or o- N- net hyl - acet am de to deliver a yellow solid

RSt et OB R N ek S8y Frfihg by -

|mgﬁg%ﬁmegyl 1, 6 7, 11b -hexahydro-2H- pyrldo 2 1-a]isoquinolin-2-yl]-

%ﬁkmlhggageﬂtb@}ﬂ%ggpl nol i n-9-yl oxy) - N- et hyl - acet am d
e This conpound was synt hesized in anal ogy to exanpl e

149 arti m (2S, 3S, | | Bra and
(2 R 1§ ¢ by %Rfﬁlais{@d FepEding [ cthe prathod deseribsdinzxpiple 15
estyrtihg from (25,3S,11bS)- and (2R,3R, lle) (9- hydro -10-methoxy-3- <g)henyl-

7k 1b- hexah ui. nol.in
% S BrlabU iR ?*é?{ @?% isabul(lféa-%@? %@awlgm fert-butyl
|estghf30@m9rarsicﬂ -bak-g@grarghylbhMBnide 36 yRld Myhite soli@0PhE).
18 (2S, 3SJIbS)- and -
M8 53R (BRI P (2- Ami no- 10- met hoxy- 3- phenyl -1, 3A6, 7ai bh
exahydro-

B S B I T R Mo et acet,
(13,8 R 1I1b ek al{ydr D2k pyd of 21 AN hiRBL DX arhfrret hoxy- 3-
phenyl -1, 3,4,6,7,|1b-hexahydro-2H pyrido[ 2, | -a]isoquin

oli no %c!lo?r]n B%%Lnaeié%%égdagcg#d%%%&pggtf odg{]eéﬁ:rlft? ér? ]re#qa;)lf;@le l4g
(s‘@gn@rp]lndgtﬁ 384dbS)- and (2R,3R,11bR)-(9-hydroxy-10-methoxy-3-phenyl-
(1%31 @Rllﬂ) t?l%% }ﬁ'%r(;]%fjlr %Y%oi? 12 %{ig Xoﬁnﬁhﬁ?&rbamm acid tert-butyl

EStFr @Pp%lﬁ?ﬁ@idfﬁl%@gq&o@dr@@mg acid tert-butyl ester
(180 ng) and 2-chloro- N, N-di net hyl acetam de to obtain
aMseks.oivsij'd (190 ng). MS: 510.5 (M+H) + b)
(2S,3S,11bS) and
(2R, 3RJI bR) - 2- ( 2- Am no- 10- get holxyl-73- phenyl -1, 3,4,6,7,1
| bhexahydr o-
2H- DY | do[2 I -a] | soqw nol i n-9-yl oxy) - N, N-di met hyl - acet

‘ AA RN G+mﬁﬁoﬂs3dné1.‘eﬁﬂl-]b3:d 6l7ﬂllb-

ﬁé)@a‘ﬁp&% éﬁ%ﬁ‘fd@ﬂ { 'agisgcru@ﬁgh -9-vloxy)-N-methyl-acetamide

a) (25,35,11bS)- and (2R,3R,11bR)-( 10-Methoxy-9-methylcarbamoylmethoxy-3-phenyl-
1,3,4,6,7,11b-hexahydro-2H-pyrido(2,1-a]isoquinolin-2-y1)-carbamic acid tert-butyl
ester

This compound was synthesized in analogy to example 14f starting from
(2§,35,11bS)- and (2R,3R,11bR)-(9-hydroxy- 10-methoxy-3-phenyl-1,3,4,6,7,11b-
hexahydro-2H-pyrido|[2,1-a]isoquinolin-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)*



(25,3S5,1 IbS)- and (2R 3R 1
| bR) - (9- di net hyl car banoyl net hoxy- 10- met hoxy- 3- phenyl -

WA 286458628, 1 PCT/EP2005/012436
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| b- hexahydr o- 2H pyri do[ 2, | -a] i soqui nol i n-2-yl)-car bam
c acid tert-butyl ester (180 mp3-It was isolated as a
yellow solid (59 ng). Ms: 410.6 (M+H) +Exanple 19

(t2)$2335 11&3;5)ncatmz IRRIBR- tJ(D«R&%nBZlﬂédﬁleﬂfbx}—@ PRHR18,4,6,7,11b-

B A G RGOS Py Moot epstagyide

(2S,3S,11bS)- and
( oR, 3Rhis ¢doﬁp0t(lzlW@rsvnmsioe@/ioamblogx/tomxiamp}el%mhﬁgﬁo&r

I 1
,Eg)%ll#» g % R; lle) ( %O Imetljlmg 9- methalllcarbaé'nc)),)flme%oxg Saphenyl-
le3 ééﬂdl 9111Ydé§12§ pmd@ Zdoatﬂw@gmohasz Weathesiie edd tert-butyl

agee (g )te yidkea RERASEWh R thped i n exanpl e 14f
starti ng ror¥1t(28 %S [ bS)Oang%Ir g)e

%@%@'M@D“ hydr oxy- 10- met hoxy- 3- phenyl -

| b- hexahydr o- 2H pyri do[ 2, | -a] i soqui nol i n-2-yi)-carbam
c acid tert-butyi ester (3Hxample End net hyl
bronmpacetate to yield a yellow solid (337 ng). M

49@ 5@ 1(6‘% Hnd( 2R3, ?fb}%sz 1 DRino AP methoxy-3- phenyl-134/6.7.11b-

yT el NOXY- 10- MEL NOXy- 3= P
ﬁ, ga}h@r’ 6?“.3 ‘Izmvndo[Z 1-a 1soqu1nolm 9-vloxy)-N,N-dimethyl- acetarmde

| b- hexahydr o- 2H pyrido[ 2, | - a] i soqui nol i n-2-yl) - car bam
@) 429,35, 165} - dudt (2R, 3@@11@&) 9 Wa%hr%yl&l%@m%% 1oL Asthoxy-3-

%Slgwéleh ;,g 7I Ilgmeﬁéli% kﬁ%%ﬁclaa{ ?scc))gumo{nn nzoirl) carbamic acid tert-

dutyl 65t | | b- hexahydr o- 2H pyri do[ 2, | - a] i soqui nol i n-9-yl
oxy)- acetic acid nethyl ester (250 ng) in 5m NH

ZNe Gﬂﬂﬁﬁg’éﬁblﬂ%@%bh%ﬁf&é (ﬂs fheli ?1? &atmep{fp ?%ta %ar[uéxg ¢ he&S 35,11bS)

precipitate ane

e (BR.ERdpbRihP- hgdr@xyrépfrnwhgm-whemdel .7, - hdiaﬁydio 2H-

| % "1 Q])isoha§oﬁ§ 1 4Dhrbaghdacid tert- butyl ster ( 18? rr%g) 4anél 27chloro—
R

lﬁliygq,c)stamu(le toArEtglcr)l alyoell(r)rvsts&?&( ell 90 m p o

2H pyrido[ 2,1 -a] i soqui nolin-9-yl oxy) - acet am de This
Wrﬁd)@tﬁ(ﬂMMH;) prepared according to the procedure
descri bed in exanple 14g starting from (28 3S, 11 bS)-

eI w U AT S ARt E et L3t

pquily LOyZ -ml,d@%@ isequinel m P yleey)- N N dimethyl-acetamide

The title compound was obtained as described in example 14g starting from
(25,3S,11bS)- and (2R,3R,1 le)—(9-dimethylcarbamoylmethoxy—10-methoxy-3-pheny1—
1,3,4,6,7,11b-hexahydro-2H-pyrido[2,1-a]isoquinolin-2-yl)-carbamic acid tert-butyl
ester (180 mg). It was isolated as a yellow solid (59 mg).

MS: 410.6 (M+H)”*



ester (96 ng) to provide a yellow solid (50 ng). M5
382.3 (M+H) +Exanple 20 (2S,3SJIbS)- and f2R 3RJI bR

WO 200808694 oxy- 10- met hoxy-3-mtolyl -1, 3A6, 7, | | bPEerRBPR00F/@12436

10

15

20

25

- 2H-pyrido [2,1-al isoquinolin-2-ylam ne a) (3S
I1bS)- and _54.

(3RJI bR) - 9- Benzyl oxy- 10- net hoxy-3-mtolyl-1,3,4,6,7Jlb
hexahydr opyri do [2,I-a]isoq5&ﬁﬁ%'pgz-one Thi s conmpound
was prepared in analogy to exa el a starting from

rac-9-
4L AL d_(ZRBRAIDR)-2o(2,A 10 etk paen s34

| et} hBloa1 RN O flo [2:1041803ui5lig)o- A6gy) IrcbiagiiBs 0l uene( 1. 08
g) to obtain (3S 11bS)- and (3RJI bR)-9-benzyl oxy- 10-

Vi 3-dn 10 - 7, 1.1.b- hexahydro-pyrido[2,1-a
oA gl rrudode e B RGO R B i heton >
(Fheryl-1,3.28, 51 (bvhedphydro) 2H-pgriflo [29)-a] ismdinolin-9-yloxy)-acetic acid
Qﬁgﬁkﬁﬁ%ig-Benzyloxy-lO-nethoxy-B-n}tonI-I,3,4,6,7Jlb
hexahydropyrido[ 2,I-a]isoquinolin-2-one oxinme This

conpoynd was prepared_ in analo%y to exanple Ib
st ar tfqﬂﬁ@cqrpmﬁx{dmpwg)hes%ﬁqdccor ing to the procedure described in example

(la&khhagfﬁjrﬁ QE‘S_’,YSL,F]?B& 364 (B Y]|31_3)'—w-hﬁdrﬁk%-lcl)ﬁ)-gl%éh?xyhuplﬂenyl-
- X - 1 ao al . ul.nol I n- Z-an ‘ s .
B bR B R Rl aId S 5o meos Taf cbamisacid tert-buty
astet 6100 nif). ahll mygthylrbrembacetdte (d@eldla)yellow eblid{337 mg).
(3SJ1bS)- and (3RJI bR) -9-benzyl oxy- 10-

. - ol yl-1,3,4,6, 73] b- hexahydro-pyri do[ 2J-a] i
g%%ggﬁ%ﬁﬁ%ggﬁone oxime (0.52 g) as an off-white solid.

I\/Bél SP{: 443. 4 %\M+ + ¢c) (2S,3S,11bS)- and

ORI PYR)- ;dEe Z%R}:?)‘)bf\)i(& brmwrylnsthaxyolOyinethosyA:whenyl-

J\HhexahydHerah J- S 8GA0A Db 2myd A9 Re.

T?@% zol gt el ygfkb%r Sgﬁ%uscg[?daﬂ g,qu%egﬁu,znﬁ} ki¥bamyd A9 ft-butyl

%831 bR) - 9- benzyl oxy- 10- met hoxy-3-mtol yl |,

3, 4,6, 7]l b- hexahydr o- pyri do[ 2J-.a] i soqui nol i n- 2- one ‘

oxXi me\ S(li_épéiﬁicgl) 0f|)(ﬁS,é$,hH]’$Ol dnd:iQZIRXﬂT]Eltﬂ@CXZFﬂebt—Mﬁéxﬁ_dﬂﬁﬂylamino—
, r ed fromt reactio

Bl L A R e B B ShtnBlln-ploxy)-

aratisricignpthol esser §e50(mg Dinflinl Wéds/ MeEdvdsistisigd forg, h etrdom

kB &reREE BEh PleXbithiRd HR%h BRIGNIE In@heSiR0Mo! RIME AL HAE compound

f h .
A ye low solid (106 mg).

Al &

MS: 482.6 (M+H)"

¢) (25,3S,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)-acetamide

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

MS: 382.3 (M+H)"



The suspension was filtered through a mcrofilter. The
filtrate was concentrated, and the residue was

wa@e booersteegyr aphed on silica gel using methyl enePCT/EP2005/012436
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chl ori de/ nethanol/ cone. anmoni um hydroxi de as
eluents to obtain (2S, 3SJI bS)--xmnd (2R 3RJI bR) - 9-
benzyl oxy- 10- net hoxy-3-mtolyl-1,3, 4,6, 7]l b- hexahydr o-
2H pyrido[ 2Ja] isoqui noli n-Ekappddmme (0.21 g) as a
light yellow solid. This product was eluted second

2R H\/evriy inblx?-Bamirteol yl -1, 3, 4,
J, I bhexah gdro 2H pyr| do| 2J-alisoquinolin-9-ol This
o gﬁvy%) Wal @Relgailz@;é Béhzaeﬁgf Q%étﬁoﬁ?(?'ﬂ?ltglylzgg 4,6,7,11b-
(h@F@ YIdEfR)YT@DE)%Sm"WQﬁWH Glgré’lﬂﬁoxy 3-mtolyl-1,
J4,6, 7,11 b-hexahydro-pyrido[ 2,1 a] |squ|noI|n 2-one
oxi rrﬁ‘hﬁé)co’ii’pcgJ)nd Wis presar@binaindRey & examplend stﬁﬁﬂﬁgsﬂiﬁrh ac-9-

ERE RN T ci R i

anddamphet@Refd 508 §) fo dHiSn-(38nthF)2RBRH,11bR)-9- benzyloxy—lO-

é-[l?é?l%ygr £ ?n ‘E‘@%gé%’@%??gﬁﬁ@% d@?kﬁﬁj% a?]’lso%\glm%%% -2tone(0.53 g) asa

ligh tzya}lpy #a- A solution of triphenyl phosphine (0.36 g)

‘in abs. THF (10 nL) was cooled to 0 0OC,

diretisy): qgggl(w}@pxyl ate (0.32 g) was added dropw se
over 2 mnutes, and the reactlon mxture stirred at

%%?éégﬁ,bf?] %‘%Q (.35[ ﬂ%h()a-%—BenZ{’TO 0Snét O)Sy2§ n?-%ol]);l I1 k3)§l)6 7, lﬂjd

hemhydmopiBidotl, hakiyo@Hmoline2 yhe bxidaed, 6, 7, | | b- hexahydr o- 2
H pyrido[ 2,1 -a]isoquinolin- 9-o0l (0.155 g) and

benz Y&l gﬁrl)ﬁlx'{a(sg) gpga.ﬁ_%i)m aﬂal%?fto (;I}-J_ﬁl)g?(lél f, ﬁ%r)tl \gef{om r(38 11bS)-

added 1n o Fe was

80e (3Rl Y- %ﬂven@'mt%@ét em-todrd ek 64118 b: heamtydrir@yrido[2,1-

%ﬁ?é%ieé@%_ﬁ%m @E’{Qip ?ﬁgﬁgl??fgﬁ’e @drb&ﬁoﬂ@é OL@'.% gl)l(cll sodium acetate
Z@ BLingthaal (1mbbicy fohfaina s, S5t pis) (R gnylpxy—lo-

MO)& $-Zn-osiniz y,B @y6y7, EtthBes hy drO-pRida px y - 'a:]51's&1d1ﬁbh/ﬂ 2lond.ofkime
é‘ié%% zIis’cf’l(S’[%}(leg%]e @bdqw nolin-2-ylamne (0.18 g) as a

i ght yellow solid. M5 (1SP): 473.4 (MH) +
MS (ISP): 443.4 (M+H)"

c) (28,35,11bS)- and (2R,3R,11bR)-9-Benzyloxy-10-methoxy-3-m-tolyl-1,3,4,6,7,11b-
hexahydro-2H-pyrido[2,1-a]isoquinolin-2-ylamine

To a solution of (3S5,11bS)- 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 (25,3S,11bS)- and (2R,3R,11bR)-9-
benzyloxy-10-methoxy-3-m-tolyl-1,3,4,6,7,11b-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).



Exanple 23 (2S,3S,11bS)- and
(2R, 3R | | bR) - 2- (2- Am no- 10- net hoxy-3-mtolyl-1,3,4,6,7

WQ kdoblossezhydr o- PCT/EP2005/012436
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2H pyrido[ 2J- ali soqui nol i n-9-yl oxy) - et hanol To a
solution of (2S,3S,11bS)- and -56-

(2R, 3R | | bR) - 9- ( 2- benzyl oxy- et hoxy) - 10- net hoxy-
MBEESB):y29 14, (B1-4H)™

J6, 7,1 | b- hexahydr o- 2H pyri do[ 2, | -a] i soqui nol i n-2-yl am
ne (0.125 g) in dioxane/ e}_@g%lelz'll (12 nL) was added
10 %°d/ C (0.05 g) and IN .4 m.). The reaction
ni x%ureb was h roenat ed at roomtenperature and 1.1

haldnid N i'_!_ﬁtji.nrig_.,g gl

[K>-& S 4 2-a1e S S L e al WArS
RRaAsAts-atepyridlg 1tHRof@sbEAe-yas chromat ographed on
silica gelusing nethylene chloride/ nethanol/ cone,

anmoni,um hydr oxi de as the. el Ufsnt to obpgai nthe title
conpaU RFFS T PR GEIREFG BRmRIRAIC Stipe §pp (35,11bS)-
388 .(3R,( Nt} 9-beEixydwnyt -t Ho iR 3Bi8-tollj3 S ,3,4,81701 16 2Rx@kYy dro-pyrido[2,1-

l_a l?ﬁ(ﬁgiﬁﬁf%%e%%% &%ﬂ; @Rg (Yfa(s)}ébtained as a light red solid (0.182 g). This
Pepfet o elatad fajuth dyting chiomazegrhphyi. fef. FinsplpP@duct was
obtained in the final chromatography described in
xS (8bp 3294 (Ri4ufyng as the first conpound (0.048 g) as
light red crystals. M5 (I1SP): 429.4 (M+tH) + Exanple 25
(2R, 3Sai bS) - and
(2S, 3RJI bR) - 2- Ani no- 10- et FS%§PE2A t ol yI - L3A6JJI bhexah
ydro- 2H pyrido[ 2J-ali soquinolin-9-o0l The title:
¢2hpHLrd) vas! @B{3M, HER )i 9 (2-Bendyl axadetlodkydrot et aph-m-tolyl-
o0 e RS ATBEE, 2 14,0888 DL g, compound

0. 019 0O d T ed SOl VB SP) S
Exanpl e 26 ((2S3S, 11 bS) - and 2R 3R 1l bR) - 2- ( 2- A no-
10- métsebstipnt iplanylphosplene( 16367)1in bhe L&HY di0gnL) was cooled to 0 °C,
ai’éﬂfrﬁbléz'ogﬁﬁﬁ)&xylﬁﬂe' (834 lg% g@& hc[HSe%'cMg%gﬁéé oRG O AR, and the reaction

hydroch| orjd 25,35, 11b )
Péﬁ)‘é?:ét}fr%f@t?)(g%@émg@wﬁmﬁ-n%wwe o (AP B8ILYPS) apd L2R,3R,11bR)-
déntinbt Iohexboy gH3om-tolyl-1,3,4,6,7,11b-hexahydro-2H-pyrido[2,1-a]isoquinolin-

I Ldol 2.1, -al i,soqui nol i n-2-yl )-c C_ACi ,
S RO PR 38008 (07 o bos SITA ey e g in one
poric®RThe RYticn Mitnoe Wo-stietet oxgr 18 ghmn at obyth-temperature, concentrated,
and the residue was chromatographed on silica gel using methylene

chloride/methanol/conc. ammonium hydroxide as the eluent to obtain (28,35,11bS)-
and (2R,3R,1 le)-9—(2-benzyloxy—ethoxy)-10-methoxy-3—m-tolyl—1,3,4,6,7,1 1b-
hexahydro-2H-pyrido[2,1-a]isoquinolin-2-ylamine (0.18 g) as a light yellow solid.

MS (ISP): 473.4 (M+H)™
Example 23

(25,35,11bS)- 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

To a solution of (2S,3S,11bS)- and (2R,3R,1 1bR)-9-(2-benzyloxy-ethoxy)-10-methoxy-

~3-m-tolyl-1,3,4,6,7,1 1b~hexahydro-2H-pyrido [2,1-a]isoquinolin-2-ylamine (0.125 g) in

dioxane/ethanol 1:1 (12 mL) was added 10 %Pd/C (0.05 g) and 1IN 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
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1,3,4,6,7,1
| b- hexahydr o- 2H pyri do[ 2,1 -a]i soqui nolin-9-ol (0.34 g,

w@beo6m5862821) in di chl oronet hane (25 nlL) was adBETEP2005/012436

di -tert-butyl-dicarbonate (0.24 g). The reaction

m xture was stirred under refl-®wf-for 2h, concentrated

and chromat ogr aphed on silica gel (25 g) usi ng
msinigyhethplenh¢detidid meatitrvdmonc. amhoamni hgdrekide as tHe@luent to obtain

r ) as yellow foam
v t?*ﬂ%%‘r“ﬁ%%%‘s@ FReffisids tint 5% 10 |
(l\ﬁ;g I bR) - (2-tert-Butoxycarbonyl -am no- 10- met hoxy- 3
g E? 38?[% }6)7 1 | b- hexahydro-2H pyrido [2,1 -a]
i soqui nol i n-9- yI oxy) -acetic acid nethyl ester This
product was prepared in ang@kagpldxa exanple 6a starting
from(2S, 35S, 11bS)- and

((2%8853 'ﬁﬁé)bﬁld Ez;% ﬁyfjlrb%% %enzv OXpY ethoxv % -m- toivl ?1"344 g? zlb-

v'- Hiios Al cppymisio 4 < w»-.e- mbatylaniaei d tert-butyl ester
(0.40 g), potassi umtertbutyl ate (0.123 g ) and net hyl

bro ml‘ﬁfseﬂré&?ct Q/\Qs %@tZurQll il Qh a?EﬁNgﬁ??%%fﬁ}r %%ﬁ_rchquﬁﬂ%%dmple 20c

col or e s cr

s(;lugyg eg%‘; %Sqqomun &0 4§/ g) as hght red crystals.
(2R, 3R, | | bR) - ( 9- Car banoyl net hoxy- 10- met hoxy- 3-mt ol yl -
MS(8PB479.4 (M+H)* .
| b- hexahydr o- 2H pyri do[ 2, | -a] i soqui nol i n-2-yl)-car bam
c acid tert-butyl ester Thi ro:}gct was prepared in
anal ogy to exanple 8a star ZH'SPIF m (2S,3S,11bS)- and
2R 3R I I bR) 2-tert-but oxycar bonyl - am no- 10- net hoxy- 3

; 3l (2S5 SR IbRhBeAmlnyadt @-methoxy-3-m-tolyl-1,3,4,6.7.11b-

%aydﬂodgﬁggﬁldaﬂzgﬁggw@%wﬁ &oy' oxy) - acetic acid

met ester NH3/ MeOH to obtain the
desi r.ed ound s IorI ess crystals. M
(ISP ’;1‘13 é% ]ecmqq)wa,s og>)ta11(1 ﬁp@} roraglt@)g/raphy descrlbed in
ERRFR0d ddR)rrg2as (Rir Aodapod:d (vanbcgmagased@ohal yl-1,3,4,6,
7,11 bhexahydr o-

- aht soqui nol i n-9-yl oxy) - acet am de
ﬁﬁo(r Ogh?é&fl g\/l g)suspensi on of (2S,3S,11bS)- and
(2R 3R, I I bR) - (9- car banoyl net hoxy- 10-
nmet hoxy-3-mtolyl-1, 3, 4,6, Exatrrlpﬂeh@xahydro 2H pyrido[ 2,
| -a] i soquinolin-2- yI) carbanmic acid tert-butyl ester
(((@s 3@51&5)) e chmnﬁ)m@ @-)AnWﬁé lbrrﬁ@tqmggv ‘é"rhhtoﬁzi\’h 3,4.67.11b-

A oelglg ) a tirred at room
exahy 2 ! 2 1=a 1 "‘z AHin-Adexy)- acetamlcehvdrochlorlde

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

To a solution 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-ol (0.34 g, cf. Ex. 21) in
dichloromethane (25 mL) was added di-tert-butyl-dicarbonate (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 (ISP): 439.3 (M+H)*



added, the precipitate was filtered, washed with ether
and dried to obtain the title conmpound (0.09 g) as

waoloeisssss powder. M5 (ISP): 396.5 (MrH) +ExanpCBERN05/012436
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C2S,3S, 11 bS)- and
(' 2R 3R | I bR) - 2- (2- Ami no- 10- net fpxy-3-m-tol yl - L3, 46, 7J
| bhexahydr o-

2 2 . 0
e‘%ﬁoﬁg% b 8RR OR)- ; . Bg%&ﬁ gm aBfiRd-1B-edhbiy-3-m-
(2RI9R.4.6BR)bitegalvel erdkl prriqol 2 Al Hh@'{lliﬂﬁthleOJg’ oceticadid methyl
OxYer-3- mtolyl- 1,3,4,6,7,1

| b- hexahydr o- 2H pyri do[ 2,1 -a] i soqui nolin-2-yl]-carbam

[ t t put t Thi duct
anal oby® Bl RREE B biiad & RGO FRURIE BTty (e (5AR110S)-
(&2 3R, 3|R1 HIRR) £(9- Hyydddquﬂ}-ihﬁthmympnyt&ylmi 96yl 1b-hexahydro-2H-
‘;p"yrf'dofz Z aglsg%lﬂﬁél%b—%%f arUQﬁ[lb aa%]%icteléccl?uéyl eéte{ (%%R §,)| P%@fsé‘}m tert-
(l@lt;qlgtegj) 123 61) agdummhﬂémmgaoytaa@ @.160.2) 3R oyfpiratind desired compound

4(;(1)_ Bl 0418868 tH)staor phol i ne (0. 192 g) to obtain after
tography t’he desired conmpound (0.47 g) as

((:Igléogsg?ﬁslgcr ﬁ]as M5 (I SP): 566.5 (MtH) + b)

(2R 3R I'l bR) - 2- (2~Am no- 10- net hoxy-3-mtolyl-1,3,4,6,7
d)I(bhra athads md (2R,3R, lle) (9- Carbamoylmethoxy—lo methoxy-3 m -tolyl-

YN T TR R A 7

arogy to exanpl e 26d st artl ng from(2S, 3S,11bS)- and
(2R, 3R | I bR) - [ 10- met hoxy- 9- ( 2- nor phol i n- 4-yl - 2- oxo-eth

oXy) .
Uh he%éﬁ%/%oggw Wa%p;r%i)eﬂe@ in alln_]alog?f é% aﬁaim olf 8a st%rt rﬁfrom %S 3§,11bS)

g2, 3&%‘?%@@ Ffté?élﬁ@ﬂcifboﬁﬂ gyingnid- AT PRl 5:4:6,7,11b-
(KexBhykd-2n wl@oqanea (0 q @B Y- ﬁbﬁy)ta&dl@a&@%qgmdster |\§+9 30 g) and

(2%&%?%/1@{?% (égé *}ﬁémpeglrf&)mpouwg (6 as co orless gryst'ej)s

(2S, 3R | I bR) - 9- Benzyl oxy 10- met ho
oM S BLSPX-49655HM+1YT i di n- 2- yD-
1,3,4,6,7, 1l b- hexahydro- 2H pyri do [ 2, 1- ai

'cﬁquw@iw zna/tmmlm PA%H?HOV‘B%%‘%&? grget‘ag)lg3467llb—

anal ogy to exanpl é 20c startin
hexahydro- 2H -pyrido(2,1-a]isoquinolin-9-yloxy)-acetamide hydrochlonde

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
compound (0.09 g) as colorless powder.

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



(3R I I bR) - 9- benzyl oxy- 10- et hoxy- 3- (4- met hyl - pyri di n-2
-yl)-1,3,4,6, 7,11 bhexahydr o-

W@R06aisH628 | - a] i soqui nol i n-2-one oxi ne (0.49 g)PCDEP2005/012436
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obtain the title conpound after chronmatography (0.064
g) as a yellow foam This produgt. was eluted first
during chromat ography. Ms (1SP): 430.5 (M+H) +Exanpl e
29 S S| bS and Fxample 27
KSRJI bR - a- Am no- | O et hoxy- S- C*nret hyl - pyri di n*-vDl
36 Q - 2 | - 3 u I
fhegahydBSBH-pB)do[aniehlisoquinolin-9-yloxy)-1-morpholin-4-vl-ethanone
(@%&4@&9- benzyl oxy- 10- et hoxy- 3- (4- net hyl - pyridin-2
- -1, 34,6 J7,11 bhexahydr o-
%ri doéZ, | -a]i soaél%i nolin-2-one oxine (7.2 g) to obtain
£2%53% 1 bStormdddReb Ry 1130 [§9-MethpiinR-(8 shompholiidsyl-2-oxo-ethoxy)-3-

RRAEYEY 3vEs7, & Bihechhb ey b - Hkidlong £ % _3Rhy id tert-
x%qgl e 28) M5 (| sp§': 34%.1%*3{%@%)1 C{ig an%ﬁ{aggﬂ cdBlmic acid tert
%2‘ 18491 ps) - and
(2S3R, I | bR) - 2- Ami no- 10- et hoxy- 3- (4- net hyl - pyri di n-2-y
1) - Thd Iiﬂrp&uci,ms lprdfp_emﬁngidmmtg?hb ek plO26a%takting from (25,35,11bS)-
[ [ ). 0 LRroduc S red, i nal ogy
R s Ly T R e S b F Ry b By o o
E3RAP[20Ry Hiwqpivelipt byl -chtbameit ko Ter8-b(d preh(l43 g), potassium tert-

obla T anaidiie s MRS Bg worpi
fia@n@%t?%rép ﬁ»@%@ﬁﬁﬁd@wugﬁ (847 ghasoeoderlpss énystals. Thi s
product was eluted third during chromatography (cf.
MAR(TPP R 5885 IMSH)I'SP) : 340.3 (MrH) + Exanple 31
(25,35, 1.1bS)- and (2R 3R 1

EP@S’%@ﬁf?ﬁa%@%@%?@%@%@@ﬁ&gg@?c@gﬁ&r}fﬂlF3)¥1r6'711b
hetahydios 2ideymiclo] 211 -2} iyo quinolen-Fhylscyprl adoggholinst-pi epas
hﬂc&%@ﬁﬂoﬁ% to exanple 22 starting from(2S,3S,1 IbS)

a ‘

(2R, %EJI | bR) - 2- am no- 10- net hoxy- 3- (4- net hyl - pyri di n- 2-

yl ) - Dy proggicy wap Brrpriedya pBalogifopsyamels J6d starting from (25,38,11bS)-
biS® (AR, 3R 1BR)9F10-méDoRA- 902 -mbFHINE MYV IPARSPRNG{-3- AR olyl-
9,)3;4,6,7,1 1b-hexahydro-2H-pyrido[2,1-a]isoquinolin-2-yl]-carbamic acid tert-butyl
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.3S.11bS)- and (25,3R,11bR)-9-Benzyloxy-10-methoxy-3-(4-methyl-pyridin-2-yl)-

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

This product was prepared in analogy to example 20c starting from (3S,11bS) and
(3R,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 oxime (0.49 g) to obtain the title compound
after chromatography (0.064 g) as a yellow foam. This product was eluted first during
chromatography.

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



benzyl oxyet hanol (0.76 g) and
di -tert-butyl azodi carboxylate (0.92 g) to obtain the
wao paobesssespound (0.43 g) as an orange foam MPCT/BE)005/012436
474.5 (MrH) +Example 32 (2S,3S,1 IbS)- and
f2R, 3R | | bR) - 2- -60 -
r 2- Am no- 10- net hoxy- 3-f 4- methyl pyridin-2-"V
1,3,4,6,7,1 mple 29
| b- hexahydro 2H pyrido[ 2J- a] | soqw nol i n- 9-yl oxy1- et han

0 [ red i.n an to exanple 23
gI‘ZS-l.;Si %rﬁbgg @&%ﬁ g@gﬁ-%g %%-K;B%gégﬁ 159 )a{ (4- methvl pyridin-2-vyl1)-
690 1 10- hexahydroxQH gtyhidw \2) -4 Rsomaidudiaye-31 ( 4- net hyl - pyr

in-2-yl)- |

. Orifsbhnbexatden:2th auidgoh lmal biomknakneg vl

5 a&zﬁbﬁgﬁrbwﬂm 4f- m@bw-w(rmesbgl—pyz@m-z ;(1]\1/&“3&4)61;7 11b-

10

Hi@ﬁﬁﬂp;}(ﬂo 1)(:13 Bali qu ni(ﬁilﬁg%( >c/)nle f)Xll’ne (7 20%2 to obﬁau? the thtle coi'npound
(@go gl)qas p1n§ sohg ’fhls pro A5t was eluted our durmg chrornatography (cf.
rextimpley283- (4- net hyl - pyridin-2-yl)-1,3,4,6,7,11b-hexahy
dr o- 2H pyri do[ 2, | ai i soqui nol i n- 2- yI am ne This product
3§ al ogy to exanple 22 starting from-.
(28(3 11 ggd(MpHgn
(2R, 3R [ bR) 2- am no- 10- met hoxy- 3- (4- et hyl - pyri di n- 2-
yl)-1 3 4,6,7,11 bhexahydr o-Example 30
2H pyrido[ 2,1 -a]isoqui nolin-9-0l (0.325 g),
t(ER,GBQmM‘»)pEﬂ&IOiB MIfb'lR)ZﬁAgﬂmo 10- metlgo -3 ( 4-methyl-pyridin-2-y1)-
,334-zlox--ro (1.3 .

OO Py a2 O a8 : ABogYNEAN170ight ai n t he
title conpound (0.54 g) as an orange foam M5 (1 SP):
594. Thisywbdluet vias pngpaecdia a(rﬁngﬁ&Jé)daﬁJ)pie dtarting from (38,11bS)- and

Qsliﬂ 5311?16 % bgB)ryl‘l(%(yL ﬁfzéll}lib%y @yi;}éxnd& -2-y1)-1,3,4,6,7,11b-

15 Ihﬁquﬂéfsl%ym (24 ﬁ;ﬁpq@l@ﬁluz-Zl-oraa cmmq i3.6@) ro Sbtyinaky kitle compound

20

25

d
éﬂ?’gﬁa‘f‘t‘z‘*@ﬁ%ﬁ%ﬁl@ TH pritetied s L ERAGEY idmatogaphy (cf
Iggaﬁ ] bR) - 9- ( 2- benzyl oxy- | - benzyl oxynet hyl - et hoxy) -

10 rret hoxy- 3- (4-

et A§P): p90.8 AMRER "yl ) -1, 3, 4, 6, 7, | | b- hexahydr o- 2H pyri do
[2,1-a]isoquinolin-2- yI amne (0.30 g) to obtain the
title conpound (0.18 g) as 52 bro%nsh foam WMs (1 SP):
414.6 (MH+H) +Exanpl e 35

(28,35,11bS)- and (2R,3R,1 1bR)-9-(2-Benzyloxy-ethoxy)-10-methoxy-3-( 4-methyl-
pyridin-2-y1)-1,3,4,6,7,11b-hexahydro-2H-pyrido| 2,1-alisoquinolin-2-vlamine

This product was prepared in analogy to example 22 starting from (25,35,11bS)
and (2R,3R,11bR)-2-amino- 10-methoxy—3—(4—methy1-pyridin-2-yl)— 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)*



10

15

20

25

(SV3-rf2S,3SLIbS)- and (2R, 3RJ | bR)-2- Am no-

10- met hoxy- 3-f4-net hyl -pyridin-2- yl')-1 3

W@ 2@6/8346R8 hexahydr o- 2H pyri do[ 2J- ali soqui nol i NPOF/EPIIRYD12436
-propane-1,2-diol a) (2S,3S11bS)- and

(2R, 3R I I bR)-9- ((R) -2, 2- Di net hydi-{ |

?3] di oxol an- 4-yl net hoxy) -

10- met hoxy- 3- (4- met hyi - pyr i Biafrple ¥2 ) - |

XA Star TR metogy 3ol 4rmefnl-pyrdia-2
1b aBvdami dofdtlholxspaBinpolineyloyy - akiihsli n- 2-
yl)-1,3 4,6,7 |l bhexahydro-

2H pyitH; ul:t'@a_sirirgl%’#i.ecggll Jr{ﬂo%? o e)gagnp%g 9 glc)afting from (25,3S,11bS)

t h hosph ,
(PR 28, 5. P RO b o oo Hvemetlyy-3vét sl pyice62.-1)-

,884,1db- . mnolin-2- e | ain the
Y Feﬁg&ﬁ%’m""%ﬁﬁf’{ﬁ%ﬁgbﬁ“ Blip . Pl (6348 18 bbain
A eCPEBPrn e @?g)l\ﬂﬁﬁ)h thowosh feam( o5 3S, | | bS)- and

(2R, 3R, | I bR) - 2- Am no- 10- net hoxy- 3- (4- et hyl - pyri di n-
MG (I5P): 3844 (B81-7H)"1 b- hexahydr o- 2H pyri do[ 2, | - a] i soqui no
['in-9-yl oxy]-propane-1,2-diol To a solution of
(2S,3S,11bS)- and (2R 3R || -9-((R) -2, 2-di et hyl -
[, 3] di oxol an-4-yl net hoxy) -E?%Rget#oxy- 3- (4-net hyl - pyri
alLn- £-

-1,3,4,6,7,11bhexahydr o-
DLD, A AT 2 ’ _&. Ry '3 g!_g Sk (2rBer DAL EeneY)oR Betly yl-dthoxy)-10-
etk Gyy3l o sty 3Qidrh )y 1wes sand et RN HRro( 490, #1b)2.1.

The reactiogn. mxture was stirred at roomtenperature
M—&W HL- ltered over a colum of Amberlite

| RA-400. The filtrate was evaporated, and the residue

was Ehrsqv;radmgmppe@apml iniahalogy @aﬁxaﬂ@lze’%z sedrfink ﬁ%@x@f@b@h 1bS)-
gB 13 N L oxi,de 8:.2: 0. S e] uent
e L e G e e A
?gwgﬁge%&?pygﬂof,gaj 150?52@1@-?;} (9.326E atriphenfdBhosphine (1.26 g),

L) = r@l‘ 1. i o
S A noy-al F g%gh%%(%' g_ ( 4£-;34rreﬂt hyﬁ%ryp?flglz%d}%a_rboxylate (0.97 g) to obtain
§h€)tl" e compogng (P Shasarzangs-fo#mpyri do[ 2, | - ali soqui nol i
n- 9-yl oxyl- propane-I,2-diol a) (2S,3S11bS)- and
MERISB; 590RMIF)ES) - 2, 2- Di net hyl - [ |, 3] di oxol an- 4-yl met
hoxy) - :

10- met hoxy- 3- (4- net hyl - pyriE}gai nﬂ%?’%‘(l )-1,3,4,6,7,11b-lie

xahydro-2H-pyrido[2,la] i soqﬁ’?l n-2-yl am ne

bl

(25,38,11bS)- and (2R,3R,11bR)-2-[2-Amino-10-methoxy-3-( 4-methyl-pyridin-2-y1)-
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 (2S,3S,11bS)-
and (2R,3R,11bR)-9-(2-benzyloxy- 1-benzyloxymethyl-ethoxy)-10-methoxy-3-(4-
methyl-pyridin-2-y1)-1,3,4,6,7,11b-hexahydro-2H-pyrido[2,1-a] isoquinolin-2-ylamine
(0.30 g) to obtain the title compound (0.18 g) as a brownish foam.

MS (ISP): 414.6 (M+H)*



This product was prepared in anal ogy to Exanpl e 35a
starting from (2S,3S,11bS)- and

W@ 2Re/8588k8 bR) - 2- am no- 10- met hoxy- 3- (4- net hyl - ppCT/EP29032612436
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yl)-1,3,4,6, 7,11 bhexahydro-

2H-pyrido[ 2,1 -a]isoquinorin-9-af2 (0.339 @),

tri phenyl phosphine (1.05 g),

[(S)-2,2-dimethyl-[1],3]-di ®sahate3s yl]-nmethanol (0.66
g) and di-tertbutyl azodi carboxylate (0.92 g) to obtain

i m as orange_foam NB
fg%éfﬁ %?eﬂb%?w R4 B85 AR 90 "3 & methyl-pyridin-2-

H

Abraw 1 ido[Pet-hhsoguind] e 9iday] -pRiak i1 -diol
- 2.y
&) ?zs 39@1 1fa>sacadmot:b.a 3&&1%%19@@%2' zmglﬁqa%gP By éhoxig?agnég—lyﬁ'é%;hoxy)

Thl
g-é%et YlaPXff ZrY 61%3(42@7,3@1Heb®)ydrcaaﬂ -pyrido[2,1-
(a?xR;cﬁRaMirbR)ylanﬁ(eS) 2,2-di nethyl -[1, 3] di oxol an- 4-yl net
hoxy) - 10- net hoxy- 3- (4- net hyl - pyrldln 2-yl)-

1,3,
| b- h‘ék)l?gsﬁza‘]mé“ﬁf BISPATRSTIB apalgey O SFamR 22 startipg Siamm 25,35,11bS)-
e@d P2R, 3R, lﬂl@R)oznaaunoaﬂtraethom emtmghﬂwldlm 1%1911 $4,6,7,11b-

ZMZI(IQQQ ) fgi g§%@l #‘g%%oﬁ) (ggb )aﬁaoher'\l/)%pﬁospﬁzne (1.05 g),
f@é 23%?5]11 2 klgi ﬁpﬁ@al]_-d )r}]gnwd;@xolsé(raﬁgmnuwmmﬂ di n-2
byf}'lazédﬁarﬁoﬁyl%e lo.bp gﬁ@@%&ﬁﬁ tRe ddsrd 6ﬂ8§u g)%élaS &) As.a light

ﬁfo | soqui nol i n-9-yl oxyl-1I - nor pho I'n
dYrbé’ﬁ{“oru de a) (2R 3S,11bS)- and
(28 3R, | I bR) - [ 9-'Hydr oxy- 10- net hoxy- 3- (4- net hyl - pyridin

Mg §$h): 434.8(M+81)7, 1 | b- hexahydr o- 2H- py

‘tido[2,1- a]|squ| nolin-2-yl]-carbamc aC|d tert- butyl

Bﬁ(tﬁ% (08,55, ﬁ) té%%k?ép Zr f %.51}1180 af&a' e -% (e gtrﬁyl -pyridin-

2a st artl n
{95 -bRd bﬂ lpféh)rdq@ 2iOpiedelxlyal &oqa}mnkwylowrpmpanai 2-diol
yl)-1 3 4 6, 7, 1 | bhexahydro-2H pyrido[ 2,1 -a]i soqw nolin

- 9- droéﬂolﬁﬂoxgbf((zg 380 BEN ah A2 18RI BRY)- ?Q@Y@P?Eddl l‘\;ézﬁ

l‘(‘l@@ 5o ﬁﬁ@@n{e@%ﬂio%et?%ﬁa%@%%@l-mm DL 34,6,7,11b-
)3]@54%3}7—1@(1{0 sIMBlisoquitroBin(Mylamiin®y(0:32% ) t Rerghydrdafad (30 mL)
m)srap deﬁi 2N Cl 10 8 ml),()o ? F]egxtwn {nugtuﬂe asptirmed AhESOIM (eRsrature for
}bgy}pqnd@[eged 0\5:} rsolymimof Ambeite IRA-400. 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 g) as a
light brown foam.

MS (ISP): 414.5 (M+H)*



yl]-carbamc acid tert-butyl ester This conpound was
prepared in anal ogy to exanple 27a starting from

W@ 2RsBHK6ke bS) - and PCT/EP2005/012436
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(2S,3R | I bR) - [ 9- Hydr oxy- 10- et hoxy- 3- (4- met hyl - pyri di n
-2-yl)- 1,3,4,6,7,1 63 -

| b- hexahydr o- 2H pyri do[ 2, | -a] i soqui nol i n-2-yl]-carbam
c acid tert-butyl ester (O.pdmpW3d 0 obtain the
desired conpound after chromat ography (0.17 g) as a

.— - (r5n71ng 1{) mle_ax
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|der@thew-ﬁr{4anenh®1gyyrtcbn@xsdbrpl3e4,@6,d s thaxdhydgp-2Hepyrido[2,1-

G E%acgﬁnél REM
% IIbR%ya[lo met hoxy- 3- (4- net hyl -
ryrl 2 nor phol i n-4-y]l - 2- gxoet hoxy) -
pfo uct Was repare in analogy to Example 35a starting from (2S,35,11bS)-

Iabd lom,ammbm mnnwloofbachbmbt(aom@ﬂhvpbyﬁula M- 193@4,bam1b-

SR ZoP i 2 T adibaie 3 0 s gl hiheiigbpirbiye (105 ),
4@7 212- (it\meﬂ)iyh 12 ediptdarB 8-yl RBedBHob®) 66 @rud di-tert-

éﬁ/ﬁ?ﬁg@%ﬁ?[ %9@% RPoHImThE Hé’s’%a%o&%oﬂ}?é l(W%ZZOQ/) as AN orange

Fffkﬁ-nhexahydro 2H pyrido[ 2, | - ali soqui nol i n-9- yI oxyl-1-
rphol i n- 4-yl et hanone hydrochl oride a) (2S,3S,11DbS)-

ASI(ISP): 454.8 (M+H)* o
(2R 3R | I bR) - [ 9- Hydr oxy- 10- et hoxy- 3- (4- met hyl - pyri di n

- PRk rgaRatbslagy BRaR A VR 2eaingot ety tepsti-prridin-

e-eig,4,67,.1 Hphexdhyédst 2H-phids [ it -afiseduinelin-prydpat-@dopane-1,2-diol
anal ogy to exanple 26a starting from (2S,3S,11bS)- and

(2R, %B%l ﬂig@cyﬁa?ghéégre%lQH HR&lHé’}% &a&%ler%%lmﬁg’ Eod! &S%S 11bS)-
H?i RR-PRALBR)- 92{13)57@21@@&11}’“193 dioxplanakylgyethor)-10-methoxy-3-(4-
ehethyes ﬁyﬁkﬂ#k%’l)‘i a8 a1 B -h k)21 S yBRb R, P— A_&JB ﬂnr? Hlamine

und as a | tyt?llowfo
z(igg 1n giter r?@gtoggap:hyglga gsnpound (0.042 g asahght brown
fcﬁdﬁ;BRlle) [ 10- Met hox7- 3- (4- net hyl - pyri di n-2-yl)-9-(

M}g |4 -(M f%-mxo et hoxy) l,3>4,6,7,11b-hexahydro-2
p@ rido % I“'soqui nol i n- .

Example 37

1,3,4,6,7,11b-hexahydro-2H-pyrido[2,1-a]isoquinolin-9-yloxy]-1-morpholin-4-vl-

ethanone hydrochloride

a) (2R,35,11bS)- and (25,3R,11bR)-[9-Hydroxy-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

This product was prepared in analogy to example 2a starting from (2R,3S,11bS)-
and (2S,3R,11bR)-2-amino-10-methoxy-3-(4-methyl-pyridin-2-y1)-1,3,4,6,7,11b-



yl'] -carbamic acid tert-butyl ester This product was
prepared in anal ogy to exanple 27a starting from

W@ 2868H628 | bS) - and (2R, 3R, 1 I bR)- PCT/EP2005/012436
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[ 9- hydr oxy- 10- net hoxy- 3- (4-net hyl - pyridin-2-yl)-1,3,4
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(2R 3R, Il bR) - [ 10- net hoxy- 3- (4- et hyl - pyridi n-2-yl)-9-(

m)r hats %Orﬂpmfndzwasf RYFR %ﬁna}o% to example P72 sacting feams.
F@B}zlslldb@Z ahd 429,814 UbRo [ 9- Hydroxy+10-medolpidi @- met}qﬂ -pyridin-2-yl)-
tiesh Bl?ultllﬂl h&%ﬁro(ﬁ{ %2r1@c) (2119 F}Es%ﬁéfn%h&gﬁ}rﬁeﬁfé{ frllg id tert-butyl

corrpg)un
£Bter eglegigeq @gggm Qyfter ghrgmatography (0. 17 g) as a light
g%ﬂbﬁlf@alnbl?) 2 [ 2- Ami no- 10- net hoxy- 3- (4- net hyl - pyri di n-

ylv 1,3,4,6,7,1 | b-hexahydro-2H pyrido [2,

(@g §%9ﬁ6zgl)(walﬁgyl oxyi - acet am de hydr ochl ori de a)

(2R, 3R | I bR) - [ 9- Car banoyl net hoxy- 10- net hoxy- 3- (4- net hy
ICQ){(?R,@S h1bS)- and (2S,3R,11bR)-2-[2-Amino-10-methoxy-3-(4- methyl -pyridin-2-yl)-

il e RSBl Bl

ngpepgdreehlprdanal ogy to exanpl e 8a starting from

1 (2S,3S,11bS)- and

( 2R>3Rid ﬁrba)lct[v?a'stp@éﬁarﬁlﬁl%ﬂl‘égf ROBU A APt ARTRAP R, 35, 11bS)-

gAY e hor i By drmeil pipidiact 201 @ mosehatiot-o1-2-oxo-
ety )-0:8y4 6,7, Attehicabyd i 2 Hegido| EshaikoduiholirERaPLRbamic acid tert-
S el @ Pl £ BRIAtH il ??%%Shﬁi&f%maw&w&wﬁ bowder.

5% Ig% :4:5%%(]3’12&[1 - Ami no- 10- met hox7- 3- (4- et hyl - pyri di n
v Example 38

(28,35,11bS)- and (2R,3R,11bR)-2-[2-Amino-10-methoxy-3-(4-methyl-pyridin-2-v)-
1,3,4,6,7,11b-hexahydro-2H-pyrido[2,1-alisoquinolin-9- Vloxv] 1-morpholin-4-vyl-
ethanone hydrochloride

‘a) (25,35,11bS)- and (2R,3R,11bR)-[9-Hydroxy-10-methoxy-3-(4-methyl-pyridin-2-yl)-
1,3,4,6,7,11b-hexahydro-2H-pyrido[2,1-a]isoquinolin-2-yl]-carbamic acid tert-butyl
ester

This product was prepared in analogy to example 26a starting from (25,3S,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-alisoquinolin-9-ol (0.34 g) and di-tertbutyldicarbonate (0.24
g) to obtain the desired compound (0.405 g) as a light yellow foam.



1,3,4,6,7,1
| b- hexahydr o- 2H pyri do[ 2, | a] i soqui nol i n-9-yl ox"] - acet a

work@e/os8sels ochl ori de The title conpound was pr epEr/EP200$012436
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anal ogy to exanple 26d starting fron1(28 35,1 1bS) and
(2R, 3R, 1 I bR)-
[ 9- car banoyl nmet hoxy- 10- nethoxy 3 (4 met hyl pyri di n-

2v81(JSH); 8104 @4¥E)T b- hexahydr o- 2H pyri do[ 2, | - a] i soqui no
lin-2-yl]- carban1c acid tert- butyl ester (0.16 g) to

Ok B e e B s o

amdrphohn 4- yl 2 -oxo-ethoxy)-1,3,4,6,7,11b-hexah ydro-2H- dP r1do 2 1 a 1soqu1nol1n 2-

f éqng, quoronethyI pyr i

ﬁgﬁﬁggéhﬁﬁkgﬁﬁ l?iis%%hexahydro 2H pyri do [2

| -aiisoquinolin-9-yloxyi -acetic acid nmethyl ester a)

2- Br oS Brodugrwasipiegare 1rhaé1alggvnse>tamgle azwmmg@mmmas 11bS)-

ldala (3R,3R, 1&9R§%—%§dﬂf 210bk0iHR ) ﬂ%ﬁggéﬂﬁﬁdc}}{'i DY JILE‘% 11b-

S 118289- 16-0
(}f"@@’ %qu [} -3Hsq Ruplin: m‘a)f bagais agiddent- hmd;mes@) 24 g),

pota:smafn teE-atplategs.0ab gpalﬁ] i@gracl}ﬁ&lobi&dtﬂ)'}n&fphohne (0. 107 ‘%) to obtain
Bt AR e Sy SR 40 s QlsloBeroa) o

0-5 0C for 3h, poured onto ice/water and extracted
WIS RISB):SY 5rdkidiRane. The organi ¢ phase was washed
mnth wat er, sat. sodi unhydrogencarbonate sol ution and

Ry (7835, Ijlrb'S)idan‘a\(QR RGBS -IZU e éﬁ@tlg R }?yomg gﬁt‘&g‘gdﬁ’“dm 2-yD)-

over SI I'ca

é) %ﬁiﬁlﬁ r@ﬁ&r&ﬁh@ﬁ 0&% liisequiapkin-9Trieprlotheepholin-4-yl-

~ edrmhahahydyotlilatlie ons were evaporated to dryness to

obt ai n

2-b but yl -d h | | d

e (g e ehphunt k) Bl N peler byt Pt iy it e
(3535, 1 BR)- dHER AR, bhbR) 1 P4ndthexyt 3-h§4|-tnyéthﬂl-pmid|ﬂy-|2 ;3) bany
|H%§H§ﬁrmi J%-g (%%r étgbﬁg ]I'y Js: ﬂﬂb%&&‘?ﬁ%ozﬁ—l gntH;] 231 1soqu1nolin 2-

exahy giéo ui No
FarIehAT grhpﬁféﬁﬁtgre(@ 4rg) &mabeiythe desiredrmobmoiund (0.21 g) as an

SRirphdE p Bwaea rac- 9- |
benzyloxy 10- met hoxy-1, 3, 4,6, 7, | | b- hexahydr o- pyri doJ 2,

SRR PR oLyt - i mothyl -

anyl oxymet hyl )-pyridine to yield a yellow oil (606
ng). MS: 559.5 (M+H) +c) ZEkaraple3bl bS)- and
(3S, 11 bR)-9-Benzyl ox7-3-[4-(tert-butyl - dlnethyIS|IanyI

k5! 1'3395 Jand (2R,3R,11bR)-2-[2-Amino-10-methoxy-3-(4-methyl-pyridin-2-yl)-
1,3,4,6,7,11b-hexahydro-2H-pyrido[2,1alisoquinolin-9-yloxy]-acetamide hydrochloride

a) (2S,3S,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
acid tert-butyl ester

This product was prepared in analogy to example 8a starting from (25,3S,11bS)-
and (2R,3R,11bR)-[2-tert-Butoxycarbonyl-amino-1 0-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 12£)(0.19 g) to obtain the desired compound (0.18 g) as a colorless
solid.

MS (ISP): 497.5 (M+H)*



pyridin-2-yl]-10-met hox7-1,3 J4 6
7,11 b-hexahydro-pyrido[ 2, a] isoquinolin-2-one oxine

woSgiongs86ke sanme procedure described in exanpl ePCHEP100&012436
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title conpound was obtained from (3R |1 bS) and

(3S, Il bR) - 9- benzyl ox7-3-[ 4- (t erdg-but yl - di et hyl si | anyl
oxymet hyl)- pyridin-2-yl]-10-nethoxy-1, 3,4

) 128, Bmh@abhydi(mmnlmﬁz{immmamwhe@ﬂokﬂ 400 8(468’0“‘“ 2-91)-

1o 4B S B BRReT d* RS s pasapice bgrochiorce

Z/E—(IIR || bS)- and
(3S, IThsRitle3ompofind mtas Brepyreddn aralogy tosixhipld ZB0ERERY Frbm

' gyﬁ Bf'lbe) and (2R 3R 11bR)-[0- carbpmgylmethoy 1% msthesmardsmsth-

Ipéfoth 12-79]' b éé > hid1-hexahydsae Hspyrido (i -s] ligogpmpoine? -yH scarbamic acid

I
A RO 912 0 ARt AUl o

+Hret hyl I I t hyl
:%FL%§9§(¥ifgjzgthgx7S: gnﬁ 8X¥nflbyhéxahydro pyrid
0[2 | -a] i soqui nol i n-2-one oxine (400 ng) to obtain a
yel | ow foam (327 ng). MS: ZR4mPle(4ohH) + e)
(2S,3S, 11 bS> and
(2RI (%RAJF mms 445! (4%34 L5 S y1'09

12qba] 1 50qUi nol i n-9-of (25,35 11bS)- and
(2R 3R I bR)-2- Am no-3-[4-(tert-butyl-dinmethylsilanylo

1)
p Fi Eﬁ’%‘ S yﬁeﬁt“l?l‘ﬁyln@fnr‘?&%’§7 sflanylogygethyl)- -BrtiRahydr o- 2H py
rldo%2 Iagmmsqu|noI|n 9-ol was prepared according to
t he Boacelitive of @dupmbet (fiydrexyanghyd) phdidiisd (6 hdab@r, [ CAR 18289-

e ??Tﬁ“ P (25 8) in dieharomiained 0 Pyt propwise
pYarildinpingtey py 0-G- ﬁ;ﬂoﬁpb»q@nmxmibnq&@ameﬂs/lsﬂyﬁqhmddxsh;e>gaﬁn
Yidh Py imhARIned 20 nd). "Ifh@ JeHCARK hﬂxt%ré)w ﬁat ()43?% f?i‘%)sh poured

iel.d a red oam
%/ %eéwia‘ﬁebag} e)glﬁa&ge W1H}J alchloromethan e organic phase was washed with

V&R, 3R, bddinhfdrodrchititeBolitlonGindetie dsid SRY RSN ORI sulfate

Hd Concentgated. The crude compoyigd s Aillapdover sl gl (2B ehuithichloro-
Wﬂ@n@&; zpyﬂumi[ Phd mpduct containing fractions were evaporated to dryness to
obtain 2-bromo-4-(tert-butyl-dimethyl-silanyloxymethyl)- -pyridine (10.3 g) as a

colorless liquid.

b) (3R,11bS)- and (35,1 1bR)-9-Benzyloxy—3-[4-(tert-butyl—dimethyl—silanyloxyrnethyl)—
pyridin-2-yl]-10-methoxy-1,3,4,6,7,11b-hexahydro-pyrido[2,1-a] isoquinolin-2-one

This compound was synthetized in analogy to example 1a starting from rac-9-
benzyloxy-10-methoxy-1,3,4,6,7,1 1b-hexahydro-pyrido[2,1-a)isoquinolin-2-one (1 g)
and 2-bromo-4-(tert-butyl-dimethyl-silanyloxymethyl)-pyridine to yield a yellow oil
(606 mg).

MS: 559.5 (M+H)"

’



I soqui nolin-2-yl}-carbamc acid tert-butyl ester
(2S,35,1 IbS)- and (2R 3R 1
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) -
pyridin-2-yl]-10-nmet hoxy-1I, 3, 4,4, 7,11 b-hexahydr o- 2H py

rido[2,la]isoquinolin-9-o0l (80 ng) was treated
af) WEABRJ 169)- bhe (35, ppﬁgm Be&‘? Jsbﬁd (tbA-B ﬁt L 10

d I s er t [ tI | ow f

qgm i 1ng¥ %2 qu-é)3 4,644 d 1b- hexahydro pyzldo[z 1-
(aZRp@anbhﬂnR)er{eZommet - But oxycar bonyl am no- 3- (4- hydr oxym
et hyl pyri di n-

-Za}/: 2%5118% {H?ets ér&e ur% %Scribl n ex )é‘gggg%%p grlgggénd was
@F@ls@l frmeé)%R{lgbﬁhar(ct @ﬁtub&i 9+beuzyd@tyhgy4 4stdrabyﬂybayﬁrah&1

yskl&n idi

JRCHl r)oﬁyr- 1 ometboxy} 367y b hexahydrorpyrida(2, 1-
;5‘#? {“21 - zﬂqes(é%mg Pftﬁ” aﬂlrgﬁp}mg@pbamlhcaagﬂ,aAcOEt/MeOH 19/1) as
tagetlow tidayh (£85tieg). (100 ng) was di ssol ved in DVMF. Using
t he procedure described in exanple 6a, the title

tained as a white solid (68 . ME:
g%g&%!\/w{?bh) (2S,3S,11bS)- and ( o)
é&R 3Rﬂlﬁ>l>£bg)12 Am no- 3- (4-fl uoronet hyl -pyridin-2-yl)-1

|2by1]19&ﬁahy(§£y0102ﬁkeﬂycﬁdydp£ ;6l7 lgg l%gﬂﬂ)dg%p% Qy af(chqumohn 2-one

-aceti ¢ acid methyl 'ester
O3R'BR | | bR) - [ 2-t ert - But oxycar bonyl am no- 3- (4-
hydr oxynet hyl - pyri di n-2-yl)-10- net hoxy-1,3,4,6,7,11b-h

exahgrﬁrscmamopyiﬂw&@[s;athhes]izeaslowwgai tb@x&lﬂeq)sy]staﬂ &ﬁ Z/E-
{:B;%I | ng(ﬁdﬁﬁg:}]\ée% QB%?; ﬁqtetrF L Ylfﬁlgnﬂﬁﬁmeth)’l%

i Wrutettosy Sl 4677 dmbmﬁahﬁiwwﬂdé [211-2i¥QUirDliAt2-one
G0 (4D 9Gh1AN, FhHe g e, pour ed on. cr ushed

i cel and ext acte Cl 2. The conbi ned

&ﬁganl c | a)f_Qrs were dried over magnesi um sul f at e,
6%4§€ nd chronat ographied (silica gel, CH2d 2/.
MeOH NHAOH, 9/1/0.05). The residue was dissolved in 2

8) (28j364abs)-and ( @RélebH]\ltbl@ldnoda-%%% %gr Hﬁfi’etﬁ ih at

R PRS0 B0 Ll bt ot oot -

slidoiqdinolia-9vg) . MS: 431.0 (MrH) + Exanple 4 1

(25,35,11bS)- and (2R,3R,11bR)-2-Amino-3- [4-(tert-butyl-dimethyl-
silanyloxymethyl)-pyridin-2-yl]-10-methoxy-1,3,4,6,7,1 1b-hexahydro-2H-pyrido[2,1-
alisoquinolin-9-ol was prepared according to the procedure described in example 14g
starting from Z/E-(3R,11bS)- and (38,11bR)-3-[4-(tert—butyl—dimethyl~
silanyloxymethyl)-pyridin-2-yl]-9-hydroxy-10-methoxy-1,3,4,6,7,1 1b-hexahydro-
pyrido([2,1-a]isoquinolin-2-one oxime (400 mg) to yield a red foam (83 mg).

MS: 470.4 (M+H)*

f) (2S,3S,11bS)- and (2R,3R,1 le)-{S-[4~(tert-Butyl-dimethyl-silanyloxymethyl)-
pyridin-2-yl]-9-hydroxy-10-methoxy-1,3,4,6,7,1 1b-hexahydro-2H-pyrido[2,1-
a]isoquinolin-2-yl}-carbamic acid tert-butyl ester

(25,3S,11bS)- and (2R,3R,11bR)-2-Amino-3- [4-(tert-butyl-dimethyl-
silanyloxymethyl)-pyridin-2-yl]-10-methoxy-1,3,4,6,7,1 1b-hexahydro-2H-pyrido[2,1-

and BSGLIPRI-3-[4-(tert-Butyl- dlmethyl s11anyloxymethyl) -pyridin- -



f2S, 3SJ1 bS)- and
(2R3R, I I bR) - 9- Benzyl oxy- 3- (2, 5-di net hyl - phenvD- 10- net h

wW®@2006/038638 , 4, 6, 7, 11 b- hexahydr o- 2H pyri do PCT/EP2005/012436
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[2,1-aiisoquinolin-2-ylamne (3S 11bS)- and
(3R 11 bR) - 9- Benzyl oxy- 3- (2, 5- di gget hyl -
rhenyl) 10- net hoxyl

i%o@uuﬁoln“@ &QB@H‘B@)‘ FRds Pﬁéﬁﬂe&i Q'Ec%r(ﬁm k4 ﬁl@%h&ﬂhk@dé dl%]e% in example

di ssol ved | I ng 'the procedu
d%stgﬁ ]‘&éedﬂ?entl Séﬁ(dﬁl S(ﬁ’éfi d M@k reaction tine

tolh, the title product was obtained as a white
ddsﬂﬂmwﬂﬂ&mﬂﬁl4 (MtH) + Exanple 42 (2S,3S,11bS)- and
(2R, 3RJI bR) - 2- Am no- 10- net hoxy- 3- phenyl - | , 3A6

e T e N T T N—

dé@@lm Bed)- NTHE?T(}HNWI']e3)l4(,6>731]@rhqxn@}’dmfﬂi‘l-@365d)[IZbIS)]-lscalndlohn 9-
( Jag@c 9- benzyl oxy- 10- et hoxy- 3- phenyl | ,
, I'l b- hexahydr o- pyri do[ 2, I-a]|squ|noI|n 2-one

&éﬁ?ﬁnb%; B0 SRRt sty i siavslo st -pyridin-

diexgriil-eeftidoxy-1,3,4,6,7,11b- hexahydro 2H-pyrido(2,1- a 1soqu1nohn 2-

@7?%%%% i3 a:ﬁiqgi)t -b%ﬁ)a%gt% L@(p%ng% was dlssc))<1¥edg 1nr55f\/ﬁJ sing tﬁe procedure

Ideeﬂribsé W?ﬂmplméfﬂ .tlyd @ﬂmpnmduet)wdd-obtamed as a white solid (68 mg).
[ 2- (2- benzyl oxy- 3- net hoxy- phenyl )-ethyl] -formam de
Gas:bopyl(8iimmrdazol e (CDI, 662 ngy) was dissolved in THF
(15 nl) under nitrogen and a solution of formc acid

&3&%5?@ ?b?h'eaﬁdg H% ﬁt& mﬁeﬁggﬁg@ﬁﬂ@%@&ﬁ@mdﬁmmﬁ 10-

moahodyelTpaysat, mrbEhé)@hﬁcﬁQ THLpiyties gzand%gdal@moqu@JX}nyche%fc acid
%ﬁegg-lbecnzyl oxy- 3- met hoxy- phenyl yl'am ne
ree accor di ng to Chim Ther. 1973, 8 (3), 308-313) in
THF &10 m.) was added dropwi se over a period of 10
m nut53S, 1He) randt (GRS RabidbR3 £ [ rtem eBraondy cTbGngla aliyei35(4-
t S R 39 Ay
B PR R IR Pl o SRl ol
& oA LR Syl -0ecbig 665 mng) weedissalted in i2<mll cbckdmmahme under ice

ed&ﬁg@}etﬁyﬂﬁhﬁﬂ)sWﬁIﬂ‘crﬂQOrlﬁg 59§ﬁ;|g WrdsQRdéd M th]egglamo}l was stirred
%neog and eva or at ed to ive the cru
ot 520 4 VB oo PPN T SR aEon auishes i N1Gg: and
Extagiedohitlo Cat,Ghr HiphyoniBifled)ogahictegBlere died beé}thgnesmm sulfate,
BERLARE hifk &-B¥htographied (silica gel, CH,Cly/ MeOH/ NH,OH, 9/1/0.05). The
residue was dissolved in 2 ml dioxane and 0.5 ml 4M HCV/ dioxane stirred 4 h at room
temperature, precipitated with diethyl ether and filtrated to deliver the title compound as
a yellow solid (14 mg).

MS: 431.0 (M+H)"
Example 41

(25.35,11bS)- and (2R,3R,11bR)-9-Benzyloxy-3-(2,5-dimethyl-phenyl)-10-methoxy-

1,3.4,6,7,11b-hexahydro-2H-pyrido[2,1-a isoquinolin-2-ylamine

(3S,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 oxime was dissolved in

methanol. Using the procedure described in example 1c and reducing the reaction time

to 1h, the title product was obtained as a white solid.



acetate (50%to 0% and the fractions containing the
desired product were conbi ned and evaporated to give a

w@ 06053 oi | that solidified upon standi ng (BCEEPIPN5/012436

10

15

20

25

30

87% . 1H NMR (d, CDCI3) : 8.00 (s, IH), 7.45-7.35-(m
5H), 7.04-6.98 (m IH, 6.86 (&d,- IH), 6.77 (dd, |IH),
5.80 (br s, IH, 5.03 (s, 2H), 3.91 (s, 3H), 3.46 (q,
M:, 442 4781H)" 2H). MBS (ESI): 303.2 (MNH4 +) . Db)

5- Benzyl oxy- 6- met hoxy- 3, 4- di hydr o-i soqui nol i ne,
hydrochl oride salt and fre eshly distilled
PO 3 (2.03 L) was added ?:‘(}){9%%&?(60 nL) under

A sol ut ion of )

N> 22 s t e Srpethory-ByiHenlol, B bl A el b-
Gexahy@io-DA- SR 151 RbJuiMBith-adged by syringe punp over
a period of"2 hours and the resulting m xture was
al lowed to stir for additional 3 hours. Methanol (60
m.) @E‘? QHPOTE s PriPaedAseoTng thitke Brosediers describedth example 1c
frrtiBfrom(8s,e $bS)ThnedS &, m;ljmw-b@gymﬁq@%ﬁtﬁbﬁdﬂ%leﬁﬁc uo
e (5 was added to the residue
LR Al Ty MO o o' Ghiomtemaphy (silce
#elsGEClat Mhogi/MMHalﬁwﬁu) pfoeddilydn @rasrgedotidand dri ed
in vacuo to give a colorless solid (0.65 g). The
Md: Bpasenmasgtevapor at ed and precipitation from ethyl
acetate / ether 1:1 gave a second crop of product
(0.27'g). 1 NWR (d, DMSO-D 6): 13.18 (br s, IH), 9.01
(s, IH), 7.76 (d, |H), 7.48xmple4m 5H), 7.28 (d,
IH), 5.01 (s, 2H), 4.02 (s, 3H), 3.74 (t, 2H), 2.94
(gcigzg,ggs,ll11&@-8-&3%%@;1@2}(&%3(]'_ hhg-&s}lerqlﬁ@,égfll 1bLIRRA PRS2 -
= [ - 6~ hoxy- - di hydro-1 soqui nolT ne,
%’f,ﬁﬂ 15 8mg Q . e) was treated with 3N NaCH
(200 L) and the aqueous | ayer was extracted with
BNy - (Fchenadexy-3- metheo-phenyl) Ttkylbfganintde ayer  was
‘washed with brine, dried over MgSO , evaporated and

dr i eQarbBnylafiddz6leJTre, E52085)3Y Aol i
di hvdr oo Sommrre ieée 3,3, i gts@é%ggﬁ,ﬁaﬁ 8 §?§iﬂ’i% jndgpitrogen
ﬂé;? s(o&um@[fﬁ kgjn_ncgt_c 1(0( p miyin THE (Hmb) wps gddedslawly gvepd minutes.
Tk rektt—hjing Enifird was aﬂlbﬁvted 402 £8 af Soord impetaBe {3 303Hhutes and then a
(72 W« C . .
P oo bbgfl Bhedh-oglming b msiesgeording o
Ghit: Thenik2Tdy Bihle AY8-2tBtio AGIR (ILOGn?)) waﬂiidgleﬁ Bydpaite®rer a period of
fvdiReh ont i 4 01394 -
c}geae added ?%(Fg%s‘g E%lgl)_egtq ﬂgggg%@%{fo%ﬁr&){%e C&’?’B’A%te B?r%)ump tion
dnestarting meralafged) mintdesiThe tactiommitient et doaceaefatadin
vlaoiio, Zdlubedulish dicRRk&ifetdRsk QOO GENtYAh& with aq. HCl solution (1 M, 100
mL) 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 (6, CDCl3): 8.00 (s, 1H), 7.45-7.35 (m, 5H), 7.04-6.98 (m, 1H), 6.86 (dd, 1H),
6.77 (dd, 1H), 5.80 (br s, 1H), 5.03 (s, 2H), 3.91 (s, 3H), 3.46 (q, 2H), 2.76 (t, 2H). MS
(ESI): 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-Benzyloxy-3-methoxy-phenyl)-ethyl]-formamide (2.5 g) in CH;CN



in vacuo. Acetone (10 nL) was added to the residue

wWth stirring and the suspension was kept at 0 OC for

wdad 2006088628The solid was filtered and dried i n vVRCTUBPIHOE012436

night (0.972 g). This material was used w t hout

further purification. 1H NVR d,70DMSO-D 6) : 10.28 (br

7.31 (t, IH), 7.18-7.10 (m 3H), 4.51 (dd,

’v&% added b)‘ mfé péRpdvéda f)éﬁod 92 haturd &-nc( fhe r®fllting mixture

r\gzts ‘geql ?O'_Qtlr for ad7d1t onal§ oursl\ﬁe h%%lo (60 mﬂ was al\c/ig-l-a carefully and the

| thiRtu8-wBe Bﬂi}tledbfqt -39-migtibeXYhedohationl wds-cbnaerﬂl;aﬁedﬁmvacuo and ethyl

saggk&?e@p ¥nct))_ %5 ad aﬁd {ozthg relflcﬂéle ngu%%rnn%q y Ie rPgF?P]léatf(%pxé)éluct was
ofltenerld washtidrveitthy bmaall mmou@t ohetlyll geetdsepmddfedinevacuo to give a
%ﬁfﬂ%@!‘éo‘ﬁ@ 6%5 %ﬁ "I%;é nfgt)r t‘ﬁ%’a@ ePSRAlY Stk %ﬁgf%ﬁg‘%é@ﬁo hyl acefcate /

and ure was to stir
aqthqrddrﬁatveﬁﬁepafi&r@ PprodectiBaT §). The mi xture was
poured into a mxture of ice, sat. NaHCO and brine and

- &t NMR 6] DNIsO-2) hyd. 18a0e balEe), 9.0Nes, QENANTS (d,a¥B! 7085 36 (m, 5H),
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VG e e Ty AR ROl %“@?ﬁﬁfﬁﬁﬁévﬁﬁaﬁﬁ () Jos.4 vz,

chromat ogr aphy using a gradient of ethyl acetate in
hex arREkaSET derbast: b drenzd oxpt-Ginmethgxyt- hé-dilesdro esbquiradine

e@@l@ ‘.’;i? gé@%(%%j ?%‘fvgh bRy Né@iﬂéoo ﬁ'IL) Ghd #d ddous layer

vacuo - rac
mé'cts lessegeted with gl agetate 42 6250 lrniL ﬁlremgﬁym leyprywasaepleed with brine,

| driegQatl M@kOn ezapm@teaén@ €ri8d irPPactlo kd GRE 53RhEAVGL 08Rthoxy-3,4-

h@e&?%ezqq"gi@ﬁmsa g.llf %ﬁ‘zﬁ&rn@ﬂ&éﬂﬂs}cy 3-mtolyl-1,3, 4,6,

7 I I b- hexahydro-pyrido[2,|fl] isoquinolin-2- one oxi me

is H:NIVHSCJ Ch)l5)88.Be (z YHOA4297 82 (thoXi ), 3-0% (do1 B ), 61843 d41H), 4.99 (s,

a] i soqui nol i n- 2- one
éﬁ’%%gg Eﬁg@b%?g gﬁgég%%AEgEQZ met hanol (5 L) and
water (2 nmL) and ammonj um acetate (64 ng) and
Ity dridixyatademinchan delil-briaad-owshydgychienide saltded. The
m xture was heated to reflux for 4 hours and the

r esulstiRehyisheRFA& e (Webg) C&%&lqiylirﬁlﬂqumécﬁrmreqb ¥5%¢) and
and eva rate

fldgiyas ?Qni PR AP YR <RI a] Gumbid h oo of conc.
§d)(E]| Wlerwaédcdi’ Tael mmtuveiwm‘{he@tedrto mefgixtfof o’} lsld)ﬁﬁs Cbooled and concentrated
AS (gg%‘%r {XB qggl(ea ﬁ 0 d-ggzr)éallsoa)@éag cb e remj/ulesvgg% ft}{{,'?flﬂ ﬁmg %Bensgspensmn was
d()@pimt O(°@2f6r ﬂr@puaﬁ“ ha swhd weas tﬂredjan dried in vacuo over night (0.972 g).
This material was used without further purification.

'H NMR (&, DMSO-Ds): 10.28 (br s, 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-(3S,11bS)-8-Benzyloxy-9-methoxy-3-m-tolyl-1,3,4,6,7,1 1b-hexahydro-
pyrido[2,1-alisoquinolin-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 ofice, sat. NaHCOj3 and brine and extracted with
ethyl acetate. The organic layer was washed with brine, dried over Na;SO, and



M5 (ESI): 443.5 (MH) . 1)
rac-(2S, 3S,11bS)-8-Benzyl oxy-9-net hoxy-3-mtolyl-1,3,4
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a] i soqui nol i n-2-yl am ne
rflc-(3SJl1bS)-8-Benzyl oxy- 9- metihoxy-3-mtolyl-1,3,4,6

, 7,11 b-hexahydropyrido[ 2,I- a]isoquinolin-2-one oxine
(e]r@ﬁorﬁ@)i inascudl Thetwdd produrewhapatifiddD h e nidthy I‘ﬁ%\}’ using a

T TNCYE BN T T
mee reklevepmtedttp ormld—l— 2ttemrying i vaawo. - r#ér€3 51 DoSiH8ebenzyloxy-9-

WaShBYAB 9ge %Blgr ed 4?6}{73 i Y. ﬁgiah?&g) }é{}?% 1sL> ﬁmgfln =Prone (4.06 g) as

startln? i al a new pro

A ligh yellopake agyapor ated and the resi due vvas

chromat ogr aphed on silica gel using a gradient of
M6 [iBS194 42818 (dighy. or omet hane contai ning 0.5% NH CH as
an eluent. Beside starting naterial (84 ng), the

d d
T S B PSR s by il 7 My Bpghdroyrido2. -
4] BoyihblohExateyckime

2H-pyr| do[ 2,1 -fl]isoquinolin-2-ylam ne was obtai ned as

? | )995 35611'13@)’\'8“%%1671399%28& %}53%%1)&1 13%%,%11b-hexahydro-
)pYQIdAEﬁ h@l@lmq%w%ogﬁ fQ-£37 §) wasslisolged int alis- mesbanolBanh) and

' Hﬂiiéﬂ (AQhL)alrd ahinG ORI Mkdt@(@ rﬁJg) #d h droxylamme h§drochlor1de (65

38 | S, 3-
IR AR DS IR SATealialtp Eetin tREf huss aprah rebulting
rsluls;(eﬁﬁph h\?S):e(ﬂecB&TWthemﬁrerfﬁteM)évapdﬁﬁedl E’dl}olw,lrsg #ddBtion of
o X r a ui no
BT R 5 Bl o GO A i 80 o s aried in
WCM?V@H@habswelﬁHﬁC-(ﬁ,%ﬁ)-ﬁrhj:nzﬂ%y%l -roethatyad-eoadlyl B5,4,6,7,11b-
Tk RE o PSS, Al RSP ORE BRSO Rl Plold

r epeat vacuat I on intro
i nued_for hours. The reaction m xture was
ﬁ\%zpegrléd"‘l?ﬁr(% celite and the filter cake was washed

with ethyl acetate. The filtrate was concentrated in

\Fpaia (28,88, 1158 - 8-Benayliary vasmepioxy{3-edtoby- 113,8817,11b- hexahydro 2H-

AT PR AR08 "7 T haaydr o pyr 1 do[ 2, 1 -

I]|squ|noI|n 2-one (0.148 g) as a light yeIIowsolld
rac-(3S,11bS)-8-Benzyloxy-9-methoxy-3-m-tolyl-1,3,4,6,7,11b-hexahydro-

pyrido[2,1-a]isoquinolin-2-one oxime (108 mg) was dissolved in methanol (5 mL) anci '
THF (5 mL) and conc. NH,OH (25%, 1 mL) was added. Raney nickel (500 mg) was
added and a H,-atmosphere was introduced by repeated evacuation/H,-introduction.
The mixture was hydrogenated overnight and — beside a lot of starting material — a new
product was observed. The mixture was evaporated and the residue was
chrorhatographed 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-(25,3S,1 1bS)-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
(10 mg). ‘

MS (ESI): 429.6 (MH").



M5 (ESI): 338.1 (MH). In simlar anounts, the side
product rc-(3S,11DbS)-9-nmethoxy-3-mtolyl- 1,3,4,6,7,1

WO beobessabs/dr o- 2H- pyrido [2, | -a]isoqui noli ne-PCBEPR100$/012436
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( 0.178 g) was isolated as a m xture of dlastereoners
M5 (ESI): 340.4 (MH) . b) -72 -
rac-(3S,11bS)-8-Hydroxy-9-nmet hoxy-3-mtolyl-1,3,4,6,7,
I I b- hexahydro- pyri do[ 2, |f|]Eh§ﬂquqo|ln 2-one oxinme To
rac- (BSI

| B9) BBy gy O ethony 3. Lol yl ol B4 0T e
dpﬁﬂhﬂvedﬂgpqmmmhﬂﬂmbl(4 m.) and mater (2 nL) wer e
added anmmoni um acetate (48 ng) and hydroxylanlne

hﬁqrag’) gﬁ Plrdbsg %égrogé?b m-gﬂlt%x? %l %rtjo 354%5,9%912 h%)rc]ahm%ro -pyrido[2,1-

ate ni g coole
etlaspqrimotis-3-angacuo. Water (8 ml) and nmet hanol (0.5
m.) were added and the suspension was allowed to stir

for 45 mBouiies-s-BheyRAYIdmeBRxd i helga 19,4,6,7Was rH;‘egahydro-

er,.,and dried in _vacuo.
rPWr&d"z@% 4] }SB@IHSﬂ%§&W 450 b FORY X8mRle 41 §) was Gssalvgd i abs.
, inethahel@hymy adobis) THAEF 27 b)) nd S O%LB DO, Elitrr 020185 mg) Wereladded. A
(%HE‘B?_‘%S\)AP%SRO‘%%%?%? & b?f r\el\fphelaEe% e%:?c!ulagbn yﬁz—(ir%tsr%zlﬁctlo%.ssgrring was

| g8tinRedfmé-I®une The xgacBommtiniuyd whs, Hieedthohigh celite and the filter

lr%gg %?@7?4%%8 wéjff'péfgtlgigétat% Thd %ll:ﬂa%eo!gﬁl c%?l: )I'a%fcpxb VE.C%O aznd the
preadﬁewahyw%ﬁm ?zqumategragbsqm g ﬂaﬁ-és bH:S) s hydroxy-9-

( SetHERy -3V\a8toﬂ,uq,ssgri,yed1bn1e§m}afmbyﬁ§o il g %quﬁio%aﬁsné &. 148 g) as
m. of ~an ethano

HLQ%EH ‘dﬁ s added A H2- at mosphere was |ntroduced
by repeated evacuation/H 2-introducti on and then cone.

NMSOQES) 25 la@MHSpl ution, 0.5 nL) was added. The
m xture was vigorously stirred at 60 OC for 2 hours

a5 vOSKBIE oo RO PR RS BT BRmeloh o 255
wad - 4évapidrhexellydra- Zfawadomﬂea}lmudwémﬂﬁ@ émln(f)aléﬁl ghyyas isolated as

fl ashurdyronRtessAgRY on silica gel using a gradient of
met hanol in dichl oronmethane (containing 0.5% cone.

2&%&?&@%5 aghz yent. The appropriate fractions were

i Wi M¥abor ated to gi ve the desired product

rac-(2S, 3S,11DbS)-2-am no-9- nethoxy-3-ntol yl -

Ib)3ad(8 FlHSD*S—Hg&I@bty@Fmeﬂlldxp—Wmeto[yﬂ 113:4,6,7,11b- hexahydro pyrido[2,1-
a9 NR! B fofine(40 M) as a white

To rac-(3S,11bS)-8-hydroxy-9-methoxy-3-m-tolyl-1,3,4,6,7,11b-hexahydro-
pyrido[2,1-a]isoquinolin-2-one (80 mg) dissolved in methanol (4 mL) and water (2 mL)
were added ammonium acetate (48 mg) and hydroxylamine hydrochloride (49 mg). The
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-(3S,11bS)-8-hydroxy-9-methoxy-3-m-tolyl-1,3,4,6,7,11b-hexahydro-pyrido[2,1-
alisoquinolin-2-one oxime ( 72 mg) was obtained as a white solid.

MS (ESI): 353.3 (MH™).



solid. M5 (ESI): 339.4 (MH+). Exanple 45
rac-2- (2- Am no- 9- met hoxy-3-mtol yl -1, 3, 4, 6, 7ai b- hexahv

wale@weBssops/r i do[ 2, | f1 1i soqui nol i n- 8-yl oxy) - acePEIER®P5/012436
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(2S,3S,11bS) and (2R, 3S,11bS) diasteroners a)
rc-(3S,11bS)-8-Hydroxy-9-net haxy-3-mtolyl-1,34,6,7,]I

| b- hexahydro-pyrido[2,]a

1d) $&Q(l26r39|1|185)22%ﬁm@¢1md Xy irlyl-1,3,4,6,7,11b-hexahydro-2H-

rac- - 8- mathoxy 3- mtonI-I 3,4,6,7,
ﬁ)yﬁldéé(jaﬁbﬁcf%‘b‘%‘%gf% |- ]isoquinolin-2-one (0.2 g,

from exanpl e 44a), O benzyl hydroxylam ne (0.365 g) and
sodi um-aSeltth}}S(Hycﬁﬁﬁyg)mvﬁofy-adﬂedlyl-m 3¢t &2 i 1t -h exehiy éro-

g)bg%lfig Ezzll %%G%Tyﬁl L -Z)lﬁlmt x @%@%ﬂs%ssﬁ@gd Pe&BEIgOI;Q rnqg and
shoxanp§HoD) 3nd Beney winkel Kﬂa’é nae! @aﬂnﬂr@ihé duspiensiomNa@is asdad. A Ha-
alﬁﬁo&r;ﬂ}?él'éj\xrfs B dEeEd" b?crte§rgtéﬁ' éanﬁhBM}Hzaﬁl%to@h@moﬁr heq th§r(1) conc.

a ayer was wa r| e, dried over
bR ApoPadetplutione Dbl inies 44 iXEgre [gps iggEepsly stirred at 60
G’hjff@fmh@@trs aphyvae thea filteged @l@d)ughsdeﬁﬁ ‘Thofilee ard waf wahbd Well with

0 et B FIACRRE RS BerRsH ot Ltiein %32%8&‘2%%15‘?@%% by flash
ghvenaogtaphk yn yibch gelusinigiagradiatt dﬁ/asethamhirﬁrﬂiclﬂbfdinethané

QC?I?X%F}? %{(}) ecoggl I\IfﬂgﬁOl@ig ﬁﬂfdu%ﬁ%@iﬂ}ﬁﬁ&%ﬁ g dns .were combined

wadu:@apogatgd Vyeegive the desired product rac-(285,3S,11bS)-2- armno -9- methoxy-3 m-

rtSlzé?@#;éd??b g)e/rl 2&99%%%5{‘?1%11@04&;1&{#% =d1 (£ thgPas’a White
é})h‘éoqw nol i n- 2- one- 0- benzyl -oxi ne (0.164 g) as a

white solid. M5 (ESI): 443.4 (MH).b)

MS{EUIRI3DUESIHD: [ (E) and/ or

(2) - Benzyl oxyi m no] - 9- net hoxy-3-mtol yll,

3,4,6,7,11b-hexahydro-2H p
] i soqui nol i n- 8-yl ox7} - acet?ﬁég lg.lg) egéjtslmat hyl est er

rac- (SSIIbS 8Hydrox-9 met hox Smtolgl 3,4,6,7,
|7 -m-[tolvl 1.3,4,6,7.11b-hexahydro-2H-pyrido[2,1-

Y is@&ﬂﬂblﬂgblﬂo)&‘)f&@@cm@u&e Myds, s End (AR, ml)lb‘lwalasteromers
dl Ssol ved i DVF (4 m_) and cooled to OC under

Py UEDR g dk e R S, égéﬁrﬁérﬁwﬁ@g RO pyridol2,1-

Qfisb Qiindith -0t onet @shenBrlayixacet i ¢ acid methyl ester (0.02
nm.) was added dropwi se and the mi xture was warned to

o0 LIRS ANGBLLLLRN 91 2oliohs s ThA, FeAlARD

m xture oured |

. s;atldpb?t)led]lwquhnqlm@ -oan 0.2 gefroinexamplevids), é)cbﬁmﬂefdrwlamme

&bRYL oAGRE Qfim 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. NaHCOj; 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-(3S,11bS)-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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The organic |ayer was washed with brine, dried over
Na2SO and evaporated. The residue was purified by

w0 b@shsssks omat ogr aphy using a gradi ent of et hyPCHEPRI0aS/€12436
in heptane as an eluent. The fractions containing the
desired product were conbi ned And evaporated to give -
after drying in vacuo - rac-{(3S,11bS)-2-[(E) and/or

H)Zhe-0EB2YbOXY[ (B) raﬂﬂfcﬁ{zmkﬂ@*dbcyﬁniﬁbq @thlethoxy~3 -m-tolyl-
1 A R R PG C 2R atin Hargteetisped megyl ester

nmg) as a light yellow foam M (ESI): 515.5 (MH). c¢)
rac- rzs-ﬁSsEbISI)—BS)Iytkofcf-E)matﬂmmﬁ m-tolyl-1,3,4,6,7,11b-hexahydro-

ol o S Ko G L O
angdsogle ,t@O{’@ngdpq BgYo. o[tz’(sg)mat,q:ﬁ/-lmtylate (22 mg) was added in one
1:(0@1015@15@ Mie%ﬂctdﬂe 'W@]; aBovi@Rit B QY atdy 10 fo? BM khinutes. Bromoacetic acid

i s S0 S50 heit i 8 isturg wos wpaned sroom

temperatie hié stireet foir Lhhoued. Taaedacted thiatiedwid ﬁd’ﬂlrM‘in&@m@ / sat.
N ch? aql&tad]o artl‘?ra@led W]?l’? ﬁ‘ablea{g)de tll%&llﬁ.%‘{el(%égﬁe @{?@f gVPE}ES ﬁyl acetate.

evapor Ve r
Tdedyrganic layer was Washed with brme, dried over Na,SOy and evaporated. The residue

vﬁaé?ga ﬁ%@& ¥l X dﬂrgrﬂ%fo% :{ﬁ?& ey 2 3B fRlo¥ bty Refhtéin he&) e asan

dr o’ 2Hp
rf%snwg Wlw}th%%traﬁpwumsempmbmd andsvepeted to

gWeteretr dbhg BeFachYIL kdd 88,1 %) - 2MBES ERl/br (D00er2yloMiinino]-9-
o3 3Bl b3 46 Hohg by dror ity sino R, L akisonvinalim el -

ayeticactHmpthyl ebedr259 mg) asoliglityelldwfcdny| oxy) - acet ami de,
(2S5,3S, 11 bS) and (2R 3S,11bS) diasteroners

2-[ (E) - Benzyl oxyi m no] - 9- net hoxy-3-m
Mé‘fEﬁ%) {Sgggibg??)| | bLéx;hydroy 2 rytido[2 -

£| soqui nol i n- 8-yl oxy}-acet am de (45 ng) was dissolved
rcady§(3S 4 hndil 2ndtc)r (éh@emyé@e@men(oi Orvinethaprpt-SResrtielyl-
1 &Bgllﬁ%e%hy%oéﬂ- ohi lségﬁﬁsmlsoﬁweﬁﬁﬂ gd. A

f—é a m)sphere was i ntroduce repeat’e acuati on /
was add

- 25%. 0, 35
LI b S Ggea e R A BN S e
lkﬁ;??,g,llﬁ'hﬁxihyﬁtwél-mﬁcf 2, Iltcﬂfseqlulhhlimﬁgﬂogf}ldc&t@c zﬂiitﬁnieﬂ@l ester
(79 ref e EBEEER BB Bt Bt e (A 3RLT b 306 shggom
tgupérbivael Thy mlbc‘ash weh eopatabel aphyud © givamsc-2-{(3S,11bS)-2-[(E)
aﬁaﬁ)riz erﬁ?} b ét:ﬁo §1,0] lt%fjlgf 34 6,7,11b-hexahydro-2H-
7 pyri
P]Y’Fl%a'eﬂrﬂb?quf@h}“r i}yw a@é&r@ﬁrﬁ&@ @g> et wapmed grithoysfurther

pakiisdteyoner (6 ng); M5 (ESI): 396.5 (M#) and the
(2S,3S,11bS) :

MS (ESI): 500.5 (MH").

d) rac-2-(2-Amino-9-methoxy-3-m-tolyl-1,3,4,6,7,11b-hexahydro-2 H-pyrido[2,1-
alisoquinolin-8-yloxy)-acetamide, (2S,3S,11bS) and (2R,3S,11bS) diasteromers

rac-2-{(3S,11bS)-2-[(E)-Benzyloxyimino]-9-methoxy-3-m-tolyl-1,3,4,6,7,11b-
hexahydro-2H-pyrido[2,1-a]isoquinolin-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 Hjy-atmosphere was introduced by repeated evacuation / Hy-
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



di astereoner (23 nmg); M5 (ESI): 396.5 (M#) . Exanple
46
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7,11 b-hexahvdro-2fJ rpyrido[
2,1 -f1]isoquinolin-8-yloxy)-I|-moypholin-4-yl-ethanone
a)

ras(weShéd Wa) whh Mﬁiyﬂ’l oeyt8-Thé f@4te hab téhénbfbfea 119??:9:u@ta¥18)fhe

1 1Db- hyd
gl i dheh SR R ORpRORH MO oeghoxy-3-m-
Gomllﬁﬁ) 6,Rd $b-dakehydt® 2 Hopyarto2,( 3| EOdjﬁ-ﬁlol&ﬁ -8EYOHH) -acetamide as the

BRI G 0g: IR 8S (i kM P e e fhos)
la@ttgﬁ@nm@ang)ob@dEﬁB $96.5 (MBI).1hour and then a
solution of nc-{(3S,11bS)-2-[(E)-
benzyl oxyi m no] - 9- net hoxy %thﬁ,@g ¥ -1,3,4,6,7,11Db-hexa
hydr o- 2ff pyrido[2 Jl ] i soqui orm8 yl oxy}-aceti c
50

£ . ()
rgmtiu [261 -ahso’lqlﬁnd]{ﬁ 8 Mvmnﬁbfﬂheﬁn%ﬂmtﬁirﬁnﬁons urrpt i on
of the starting material after 1 hour; stirring was

cpnac4AdpSto REYG 8 1 SbcphdRE AT ML etiORy PO E6ly1-
é)@ta‘i acdtldl- W@W@Wldg[@ehah@qumne}gam Oebérayleoxings

washed with brine, dried over Na2SO and evapor at ed.

The M@ﬂp@@ﬁné’\@ﬁ rﬁ 110l dZ' Iﬁg) WYs z&ﬂd@@ bo MRS ggﬁ@%Bfo&ﬁit&gperature
rad ent %}%{3&{1 : DCM (cont al ni ng
Rl euEion of e iR opinte PO e b AOAGkWresscdged bdsyringe
edmszturmealhﬁmdltﬁ edr fnd heuaRsd HeB@ sbRutiin\T rAR3S,11bS)-2-[(E)-

%%%% Bl ST a3 e berspero-3Hpgicp -
6} ibequahyldr-8-~ Ylhwyﬂdgﬁ[tz dcid ragthglogter (81 mp; Gbtained in example 45b) in
%IBW%I-H?(WE%S&QQ gﬁg% qge§ﬂné[ 6F QWi RAMe MB 5P confirmed
SemplehEy B UmRTAD Déﬂwtaﬁbstg/n@t%ai dtey|1-Hous;, stirBpg ks ¢ootiexed at RT
@bé&dﬁ@tz'ﬁié/ miigtafe Was! p‘oured into 1ce cold water and t € aqueou ixture was
%tﬁ%g%n @-Ei%l?x& H_/g\lom- -yl - et 'S

g YolEH e de PrEaRKAREE Y26 wa@s@éﬁﬁﬂebu% dpigd over Na,SO,
hydevpendatd. dhe@éside-was purified g%;sh chromatoFraphy usin ﬁ a gradlent of

gmnor%w R g PSR Sl

bT_BﬁS Iaaé ugn]: act1ons contalnmg
]ﬂhesi;ﬂqmc pidducowen eo1blred 2yt evapioneted REging)act(0S,91H33-9-methoxy-8-

Elf'ﬂl?ncg'ghohrr -4- gl -2; 50%0 rﬁitlrr]lc()) 53 -3-m- 10 oyl 1, 3% r6ﬁ7f.11P l?eXflhyéirgf péméop1 1-

pli @r%-_og%quzabf)}gme 50 mg) as ayellow oam.
] i soqui nol i n- 8-yl oxy) - | - norphol i n-4-yl -et hanone as a
MN@SE): dr@ms M der (13 ng) .

b) rac-2-((2S,3S,1 1bS)-2-Amino-9-methoxy-3-m-tolyl-1,3,4,6,7,1 1b-hexahydro-2H-
pyrido([2,1-alisoquinolin-8-yloxy)-1-morpholin-4-yl-ethanone

This compound was obtained in analogy to example 45d by hydrogenation of rac-
(3S,11bS)—9—methoxy—8-(2—morpholin-4-y1—2-oxo-ethoxy)—3-m-tolyl—1,3,4,6,7,11b-
hexahydro-pyrido[2,1-a]isoquinolin-2-one O-benzyl-oxime (25 mg) to give rac-2-
((28,35,11bS)-2-amino-9-methoxy-3-m-tolyl-1,3,4,6,7,1 1b-hexahydro-2H-pyrido[2,1-

alisoquinolin-8-yloxy)-1-morpholin-4-yl-ethanone as a single diasteromer'(13 mg).

MS (ESI): 466.6 (MH™).



M5 (ESI): 466.6 (MH) . Exanple 47
rflc-2-(2-Am no-9-nei 3ioxyr-3-mtolyl-1,3A6,7,1I1b-hexa

Why@s0588 pyri dof 2, | - PCT/EP2005/012436
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al i soqui nol i n-8-yl oxy)-I|-(4-nmethyl-piperazin-1-yl)-eth

anone, (2S,3S,11bS) and (2R 3S 44 bS) diasteroners a)

rc-(3S,1 IbS)-9-Mthoxy- 8-

[ 2- (4- et hyl - pi per azi n-| -yIEXa%ip]g@et hoxy] -3-mtolyl-

,6,7,1 | b-hexahydro- pyrldo[2
O

1, 3,
lis

gpound was
2H-pyrido([2,1-

m

a¥teromerl 9- et hoxy 3-mtolyl-1,3,4,6,

(%11 Sp¥| o

|squ|noI|n 8-yl ox }-acetlc acid nethyl ester (100
nﬁj)m@h?tﬁ Nﬂ?ﬁi-ﬁyMpﬂ}@éY”&z i2rd-pabyhpipetaging il yd -2-oxo-ethoxy] -3-m-tolyl-

L I

B8 g),aglt 1&1%3])& rg}%{ygﬂ%?’z Bl lgo#naﬁ; gydne%l%%mﬁ'a}l&lx )-
e e A e 8t 2
4B }a’:hcf/é’r (A0 remzfl oxyEtinhe0yo-Buelitdx 3 - tal - ¥3,8,6 77, 1 ibbhdiaratio-2 H-
A st DA as o esticasidmryl s £190me) 919 N 1
gndhglpq(ez@,nﬁémlr@)to avd r¢2RSIAThE)- BS@letﬁDﬂ&BdQ({?X&h&hm@erazm 1-
C)"Pﬂ@%ﬂ?elt%@?/ -8) ;tiat!o%q §LP6 9'1‘% %Xaﬁyﬁr& iS?HH’J)[‘% 1- c6t]b soqummhn 2-one-

Thqagogl:-ogu{lgﬁ@mg%t hyl - pi perazi n-1-yl)-2-o0xo0-ethoxy] -3
-mtolyl-I,3,4,6,7,11 bhexahydro- pyrido[2,]!-

a\]48$mll)|:iasg,lsi (ME*ne- O benzyl -oxi me (85 ng) by
hydr ogenation to give

)}33 I]‘ c—%—&é&{nﬂ ng)g? énel (itnihyog( Y- ?01{,? L, ? 4%' fl'bghexagygro 2I5) 1éa[l.jz 1-
|cérsquno]hm-rﬁ-)fleyyyi)dxyiygﬂgﬂ(yll-—g@tizyd—l mlpeuha%omb |(23{?'ov95 , 1 1®iSh aund
. - ter r ;
%3@%% edl%&%o!\/ﬁﬁ%g and) t>heI ?;S?SE?I”Fbs - dirTg)st er onmer
(22 M5 (ESI): 4798(NH+I) Exanpl e 48
%Q@g@qq rigvas obtained in analogy to example 46b from rac-(3S,11bS)-9-

)mah&a;} QQZQZLIPE&B?IX 1p8mmnt pwlz_bxo’ieﬁoﬁéy (317, Ro1PEX 3, Prb-

%Hgg r i.do &) ?i SO é%
REQ P?E@er e 1905 Qhben7yt-gxime (§Eyug) by pesirogenation
aogiverrad- ZXEBﬁnﬂ@'-Imythldikm}m&olthl 130,73 1BrheRdydro-2 H-pyrido|2,1-

]:?1%0 Lblg(i’)ll;]% % ylmglt)1 elxglhxl}%{hy{/ p% rhgt%fethg%?rms die (2R,35,11bS)-

iastereomer (6 mg); MS (ESI): 479.4 (MH") and the (25,3S,11bS)-diasteromer (22 mg).
MS (ESI): 479.8 (MH™).

Example 48

rac-2-( (\28,38, 11bS)-2-Amino-9-methoxy-3-m-tolyl-1,3,4,6,7,11b-hexahydro-2H-
pyrido[2,1-alisoquinolin-8-yloxy)-N,N-dimethyl-acetamide

a) rac-2-{(3S,11bS)-2-[(E) and/or (Z)-Benzyloxyimino]-9-methoxy-3-m-tolyl-
1,3,4,6,7,11b-hexahydro-2H-pyrido[2,1-a]isoquinolin-8-yloxy}-N,N-dimethyl-
acetamide

This compound was obtained in analogy to example 45b from rac-(3S,11bS)-8-
hydroxy-9-methoxy-3-m-tolyl-1,3,4,6,7,11b-hexahydro-pyrido[2,1-a)isoquinolin-2-one-
O-benzyl-oxime (0.2 g) by treatment with potassium tert-butylate (58 mg) and 2-chloro-



Thi s conmpound was obtained in anal ogy to exanple 45b
fromrac-(3S,1 |DbS)-8-

wWhaas058629- met hoxy-3-mtolyl-1,3,4,6, 7,1 b- hexediyaPmopg12436
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rido[2,|- a]isoquinolin-2-one- O benzyl-oxime (0.2 g)
by treatnment with potassiumtert-butylate (58 ng) and
2-chl oroN, N-di net hyl acetam de (0.06 nL) to give

5, N—amﬁe(tﬁﬁa&eltéh%)de 20.0¢ E)L) as St‘v@ Fac(f-l 3S 11bS)-2-[(E) and/or (Z)-

%’eeg’% l))%’)lg i”t?-] %Olz-gﬁgpgc? %gly E%gle 1P hexahydro-2H-pyrido[2,1-

aﬂ]issmnohmmanyl&w+MM}iHMthylehcamnh@d (lateiggm de (161 ng).
MS (ESI): 528.5 (MH+) . b) nmc-2-((2S,3S

[\ -ARi met hoxy-3-mtolyl-1,3,4,6,7,11b-hexahy
3&?%%%%;??§QRF3) ] i soqui nol i n- 8- onxy)
- NJSf - di net hyl - acetan1de Thi s conmpaound was obt ai ned
i r&qral (S 3 béxarmEn o Sanathewy ?'%I@YH 34,67 by hexahydro-2H-
(p(gﬁ)do?l‘lﬂa quumohn 8~yloxy) -N,N-dimethyl-acetamide
benzyl oxyi m no] - 9- net hoxy-3-mtolyl-1,3,4,6,7,11Db-
hexa ro-2r
alis g%l‘ﬁ Rl Wé’g?%”?‘?\dr, iR 25elo8Y IS Fempls 4 iemreed- gy 11bS)-2-

yE)f‘qrxdb’mq@)éxenmhoqungiQ}é methoxy-3-m-tolyl-1,3,4,6,7,11b-hexahydro-2H-

\}33&88?% %g %e%’ujlﬂﬁsé g?oﬁgl\f]lg_ dﬁ[rgg{'}{f‘ 98N aRidl (tlg)é %lg) ‘DY ﬁydrogenanon

&P igvs qed-Ard(ASSgLL Sb%ya)mmvﬂ pethpxpst tryloldd e hhi7ddb(tgrahydro-2H-
}id8 SRR 1H- QSR RNBK- di =2t tamfted s nidt

gl er g&% | c-9- ﬁtﬁggy—S f12 ngEhoxa;/met Atoxy sasingle
ASEIMIED| yI - L3, 4, 6, 7, | | b- hexahydr o- 2Hpyri dof

2,1 -fllisoquinolin-2-ylamne, (2S,3S,11bS) and

(MRB31I):1408p Miast er oner s a)

rac-(3S,11DbS)-9- Met hoxy- 8- (2- met hoxy- et hoxy) - 3- mtol yl
-1,3,4,6,7,11b-hexahydr opy

a] i soqui nol i n- 2- one- & benz;}#lxgg.‘&)ller#eSJ Thi s conmpound was

obt ai ned- as described in exanple 45b from
rec-p-dethpiys8=(g=methoxy-ethoxy)-3-m-tolyl-1.3,4,6,7,11b- hexahvdro 2H-

By ek It Rk By rg»nm& Xbs.bs.31165)@nd (2R Bs 'T?B@flﬂéjs\’:éa?omérs

r|do[2 [ - a]1soqui nolin-2-one- 0-benzyTl - OXInE (Z00 nm)

3 racle S SED R MR RGH Set b s o RD) - $orAd Dby

Qiyvielo 25067 [i&fGulin dbiR) 2 Qnﬁm-belxz}y}—Smme
(2- met hoxy-ethoxy)-3-mtolyl- 1,3,4,6,7,1

B (LR %Egaéﬁ r@%ldem@a AP blatide 4sb fom rae(35.119)--

gxydr@ym-m)ethqggy -3-m-tolyl-1,3,4,6,7,11b hexahydro pyr1do[2 1-alisoquinolin-2-one-

gggah 208 gg%sr%fe'aeffém%moa@ass&m&pmyrake @0%nahd 2-
oroethyl mé ylether 008 mL in DMF (6 mL) to give rac-(35,11bS)-9-methoxy-8-

(Z-methoxy—ethoxy)-S-m tolyl-1,3,4,6,7,11b-hexahydro-pyrido[2,1-a]isoquinolin-2-

one-O-benzyl-oxime (88 mg) as a yellow gum.
MS (ESI): 501.5 MH").

b) rac-9-Methoxy-8-(2-methoxy-ethoxy)-3-m-tolyl-1,3,4,6,7,11b-hexahydro-2H-
pyrido[2,1-a]isoquinolin-2-ylamine, (25,3S,11bS) and (2R,3S,11bS) diastereomers

This compound was obtained from rac-(3S,11bS)-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
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-2 H-pyrido|2,1-a]isoquinolin-2-
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2,1 - a]isoquinolin-2-ylamne, (2S,3S,11bS) and
(2R, 3S, 11 bS) diastereoners This conpound was obtai ned

WO p@a058528 3S, IIbS) 9- net hoxy- 8- ( 2- net hoxy- et hORG]])‘/EBz005/012436

mtolyl-I1,3,4,6,7,11b-hexahydro-pyrido[2 Jl
-a] i soqui nol i n- 2 one O benzyl --opgi-me (81 ng) by
hydr ogenati on as described in exanple 45d to give

rybanide AR tHeARR;38;1(BS) diastereomer (6 m not characterized), and the

-h hyd 2J
Tﬁg?,?f’rf?%b‘é[ R rf‘%&’%ﬂ%% 3561 r?r sthe O
(2R, 3S, IIbS) di astereoner (6 ng, not characterized),
and the (2S,3S,11bS) diast dixempbr5Q 35 ng); MS (ESI):
397.4 MH+. Exanple 50 rflc-2-(2-Am no-9-netho -
G- B AR o Imelh ey el M- Rotfiex il 2ttt 2 idd 509

uL nol i.n-,, 3- y (0).4 -e ANO
23ispq1ing -8yvloryiethangl (2535.11DS) and 2R Slle diasteromers

rac- (38 IIbS) 8- (2- Benzyl oxy- et hoxy) - 9- met hoxy- 3-m t ol
) rdc—(3S,14b5) F-( BJHeh@»k@fyyO b ethoxy) Bife -3-m-tolyl-1,3,4,6,7,11b-

e e OXI i s .conpound was
B P R TR Bl % 1B,
rc-(3S,11bS)-8-
hydr Jkl}ﬁ@nmuhdws 8bimined| agldescribed jr6exanpld4 Ftefkamyrae- (B bS)-8-
hi@Rlk% d mfe{ﬂob@-%qMLtB 111525 918 %e? &§é¥+ ?ﬁ&(?@f(%]gs)oqﬁgyghn 2-one

kéz;/tre nent, With assium tert
bepzsrasma L0 e gv epigpent @rltd)mﬁa_sylunntem)mymm@; mg) and 2-
brotRosthpl- lﬁ ?Eﬂh@@&(ﬁrtﬁg) in DMF (4 mL) to give rac-ﬁ.%S lle?L 8-(2-

en | OX %{#’F%X{g tglyFl 4, g 7¥1b hexa%ydro ~pyrido[2,1-

1}o<§mqﬂ1mmomn—(2—beml-@}dmw(2m5 nogglaﬁe yéIWgLffﬁ) as a
yeIIowgum M5 (ESI): 577.4 (MH) . b)

2>( msthoxySmtonI l,3,4,6,7,11b-hexah
ydr o- I—I-pyrllgﬁf a] i soqui nol i n- 8- yI oxy) - et hanol ,

28 38 |1 bS)- and’ q&ﬁR 3S,11bS) diasteronmers This
&

ke Amiso-Spmaihasy 3 dalyl- 1 3,4,6,7,11b-hexahydro-2H-pyrido[2,1-

b o( SldH b&y oty -éhkgslz
n]éi oy 5 T Lol vl o1 3 G T b hewaRye oo R PP -

h]yh?ﬁéékﬁ%@ﬁniw&&t&wﬁ% g%ﬁﬁéﬁﬁs&rg%mngmom 5-

netipxgB-amiond-188,4,6,7,1 1b-hexahydro-pyrido[2,1-alisoquinolin- 2- one -O-benzyl-

Hﬁ%& %ﬁbgﬁ#&’ﬂogéna]%bﬁ a§3 giz {11% %}Iee)z(( g%f%égdthﬁP\% ? (3 amino-9-
mgEhoxy - élsfloé)ﬂéoﬁa‘bﬁ 7(18b1ihg)<ahWB>\QEH>>)rld<883 ﬂBlS@Wﬁthdyloxy)
stnsna%§a;*§zhl3@$)1bgy BALEIBHITE(8 £ NTOIES np@gg 53R e

A BBl e orst Cohmeh M o i an e o

manuf actured in a
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conventional manner: Ingredients Per tablet Kernel:
Conmpound of formula (1) 10.0 mg 200.0 mg

woOL@sossyst al | i ne cel lulose 23.5 mg 43.5 m g RPEUERPHE5/012436

hydrous 60.0 mg 70.0 m g Povidone K30 12.5 mg 15.0 m
g Sodium starch glycolate 12.57%-g 17.0 m g Magnesi um
stearate 1.5 mg 4.5 mg (Kernel Wight) 120.0 mg
350.0 mg Film Coat: HydGeleppalfxamplet hyl cel | ul ose
3.5 mg 7.0 ng Pol yet hyl ene glycol 6000 0.8 ng 1.6 ng
Ta|C]§m§qﬂgA2.6 ng lron oxide (yellow) 0.8 ng 1.6 ng
Titaniumdioxide 0.8 ng 1.6 ng The active ingredient

is S&ﬁ§$d aqﬂ g]xed wi.th mcrocrystalline cellulose

and t fRateiaBlefscogtaiming tredgllowing ingredientsicam bemanufactured in a
pohyaritiopklyafidri done in water. The granulate is m xed

W th sodium starch glycol ate and nmagnesi um st earate

and . sed to yield kernels of 120 or _350

res%%%%@%@gy. The kernels are | acquered mﬁﬂwﬁbggaq.

solution / suspension of the above nentioned film

coa%éExgnple B Capsul es containing the foll ow ng
i ngf€th%nt s can be manufactured in a conventi onal

man . r.edi sPer capsul e Conmpound of formula
CSlegagcshlheof

(1) 50.0 ng Maize starch 200gy TAPG0mg

5. OMigocrystalline 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 1.5mg 4.5 mg
(Kernel Weight) 120.0 mg 350.0 mg
Film Coat:
Hydroxypropyl methyl cellulose 3.5mg 7.0 mg
Polyethylene glycol 6000 0.8 mg 1.6 mg
Talc 1.3 mg 2.6 mg
Iron oxide (yellow) 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 yield
kernels of 120 or 350 mg respectively. The kernels are lacquered with an aq. solution /
suspension of the above mentioned film coat.



The conponents are sieved and m xed and filled into

capsul es of size 2. Exanple C Injection solutions can
whawe/054se8 f ol | owm ng conposi tion: Ingredi ents CROPBPRVIS/012436

of formula (1) 3.0 ng Pol yet hyl ene @ ycol 400 150.0 ng

Acetic Acid g.s. ad pH 5.0 Watego for injection

solutions ad 1.0 nl The active ingredient is dissolved

i n a Exaxtple B of pol yet hyl ene gl ycol 400 and water for

injection (part). The pH is adjusted to 5 0 by acetic

aci d.c addi ti on  of

the r ea}g% ngér]r{glh r%ft hé‘fé H%% eg?m%:%ﬁwng o120t ed’ﬁanr actured ina
fonyetiogal mpagesd i nto vials using an appropriate

overage and sterilized. Exanple D Soft gelatin capsul es
contadrediggkst he fol |l owi ng ingredients can be

manufactured in a conventional manner: |ngredient sw
Capsul e contents Conpound of formula (1) 5.0 ny :

Yel ogenat ed Soya bean oil 8.0 ny
Partblgnm Vi afgﬁogg“e"ﬁ%ﬁid plant oils 34.0 ng Soya bean 25.0mg
oi | L4ck&e0 ng Wei ght of capsule contents 165.0 ny 50.0
Gelatin capsule Gelatin . 75.0 ny G ycerol 85 % 32.¢°0mg

my Mitegtrgs 8.0 ng (dry matter) Titani um dioxide 0.40.0mg
g Len oxide yellow 1.1 ng

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) ~ 3.0 mg
Polyethylene Glycol 400 , 150.0 mg
" Acetic Acid g.s. ad pH 5.0
Water for injection solutions ad 1.0 ml

The active ingredient is dissolved in a mixture of polyethylene glycol 400 and water
for injection (part). The pH is adjusted to 5.0 by acetic acid. The volume is adjusted to
1.0 ml by addition of the residual amount of water. The solution is filtered, filled into
vials using an appropriate overage and sterilized.



The active ingredient is dissolved in a warmnelting
of the other ingredients and the mxture is filled

WO ni06/058828 gel ati n capsul es of appropriate si zBCT/EPm05/012436
filled soft gelatin capsules are treated according to
t he usual procedures. Exanpl e E §Sachets containing the
follow ng ingredients can be manufactured in a
convdiangpdaD manner: | ngredi ents Conpound of fornula
(1) 50.0 ng Lactose, fine powder 1015.0 ny

M cr j d el | ulose .(AV] CELPH 10 1400, 0

Sodi %ﬁﬁﬁéira%lgxcgﬁ%l%yﬁohtégppg fl'ff?ghq_‘ﬁl_ng 19@ecﬁznts can be mr;%ufactured in a
Renyeitippebyanmdri done K 30 10.0 ng Magnesi um st earate

10.0 ng Flavoring additives 1.0 ng The active

[ ngq%@@i@ﬁtsi s mxed with | actose, mcrocrystalline

cel 'ul ose and sodi um car boxynet hyl cel |l ul ose and

granul ated with a m xture of polyvinylpyrrolidone in

water. The granulate is m xed with nagnesi um stearate
Cehuls Fordoth

and ing additives and filled into
sacleb®HoshaiofForiul ounds of the general fornula
mhere}rﬁ) Rl is sreluec gg from hydrogen or nethoxy; R2 j 30 mg
sel elavdwkx om t he group consi sting of hydroxy, |ower 8.0 mg

al k rovided .that .R2 is not nethoxy in case Rl is
et Eféégﬁg%{l%ﬁig‘)}?lh%%?ﬂmno- or disubstituted by 8.0 mg
hydPﬁm‘zillyth&@gerﬁkéﬁ%é’nt denzyl oxy, amino, alkyl am no, 34.0 mg

di al kyl am no, “cyano, unsubstituted phenyl, phenyl
sub8eyatheredilby one to three groups selected froml OWES.0 mg

al kweighlt%};\gpsﬁuégé ehtshal ogen or | ower hal ogenal kyl 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 mg

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.



tetrazolyl, -G (CH 2)mC(O-NR 8R9, wherein mis 1 or
2 and wherein R8 and RO are independently sel ected
w0 e@a0sseels ogen, | ower al kyl or tetrazolyl, or RSI/EPINOFDI2436

together with the nitrogen atomto which they are
attached forma 5- or 6- nenbergd heterocycle which

may contain an additional heteroatom selected from N,

O or KxanilélEwWhi ch may be substituted by |ower alkyl,

-0 (CH 2)n- COOR 10, vvherein nis 1lor 2 and R10 is

hydr n_or | ower P-NH C(O - OR 11,

wher nehes faidifGie Be RligipminbieiRlscan e rocpiegin o

-dong@thnRll@anmdrerein R12 is | ower al kyl, -NRL3R14,

wherein R13 is hydrogen or |ower alkyl and R14 is

|l o or benzyl, and-NH CO (CH 2)g-R15, wherein

q :Ag—ﬁgf@_hllé_mf and V\herel n R15 is | ower alkyl or

tet Canghond dRIorinsulsél)ect ed from t he group consi sti NY50.0 mg
3 ydr og ?1 hydroxy, |ower al koxy, |ower al koxy nono-
rdAtstiPe BPREEIDy hydr oxy, al koxy, benzyl oxy, anil#d5.0 mg

aI le@chﬁ llfi’l'e%lh}gl)s%%@?(}E ree éunsubst i tuted phe lO0.0 mg

phenyl tltut one to roups selected fro

I oméodmhkydrbommhylaélkmsy hal ogen or | ower 14.0 mg

hal na tetr zolyl, and -G (CH 2)m C(O - NR 8R9,
?gﬁ’ﬁ“‘ﬁrﬂﬁmﬁ 8?6 30nd wherein R8 and RO are 10.0 mg

[ nd I ected from hydrogen, |ower alkyl or
tetr g?{/{ dea?%% and R9 together with the nitrogen 09m
atoﬁiatrorm@adxhtﬁdsey are attached forma 5- or 6- 1.0 mg
nmenbered heterocycle which nmay contain an additi onal

het eroatom sel ected fromN, Oor S, and which nay be
substituted by |ower alkyl, -O (CH 2)n-COOR10, wherein

n i s Theatti® iagtdiehOisinsixbd atb §RFosef mlcoy@ystalikytellulose and sodium
carboxymethyl cellulose and granulated with a mixture of polyvinylpyrrolidone in water.

The granulate is mixed with magnesium stearate and the flavouring additives and filled

into sachets.
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-0-(CH 2)P-NHC(O-0R 11 wherein pis 1 or 2 and
wherein R11 is lower alkyl, -0-SO 2-R12 , wherein R12

w0 200609928 al kyl , - NRL3R14, wherein R13 is hydrPQERPN5/012436

| oner al kyl and R14 is |ower alkyl or benzyl, and
-NH CO (CH 2)g-R15, wherein g-g-1 or 2 and wherein
R15 is lower alkyl or tetrazolyl; R4 iswherein R5 is
sel ected fromthe group consCHdiimgg of |ower alkyl,
| ower hydroxyal kyl, |ower hal ogenal kyl, hal ogen and
cycl oal kyl; or R5 can also be hydrogen in case R2 is

selet ting of -(CH 2)mC(O-NR
RO, egﬁ&gg?égﬁh?%%{j?alwlg-o SO 2-Ri2 , -NRI3R14,

-NH-C£> (CH2) g- R15 and | ower qhﬁoxy whi ch is nmono- or
di substituted by a group sel ected fron1hydroxy,
benzyl oxy, am no, al kyl am no, -t aIEyIan1no or cyano,
R6 is selected fron1the gipup comsisting of hydrogen,
| ower al kyl, |owerRal koxy, Pawer) hydroxyal kyl, | ower
halogenalkyl hal ogen dJcyclipal kyl; R7 i 4 sel ect ed
fromthe group conS|s | ower aIkyI cycl oal kyl,
| ower hydroxyalkyIR ygen~dand | ower halogenalkyl
and pharmaceutically acgeptable salts thereof. 2.
Conpounds of formula | according to claim1, wherein
R4 is and wherein R5 is selected fromthe group
ebesist i ng of | ower al kyl, |ower hydroxyal kyl, | ower
hal ogenal kyl , hal ogen and cycl oal kyl; R6 is sel ected

Fomt 1ydrogen, |ower alkyl,
PbmgFSgﬁﬁggg%ﬂlﬁagﬁgﬁiﬁngﬂgé kyI | oner hal ogenal kyl ,

al oge cycloal kyl; and R7 is selected fromthe
groug gﬁﬁé §7Ph6mé¥mﬂbﬂﬁﬁwﬁﬁk9ﬂ cycl oal kyl, | ower
hydr oxyal kyl , hal ogen and | ower halogenalkyl.

hydroxy,

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

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,
tetrazolyl,

-0-(CH,)n-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,

-O-(CHy)»-COOR', wherein n is 1 or 2 and R is hydrogen or lower alkyl,
-0-(CH,),-NH-C(0)-OR", wherein pis 1 or 2 and wherein R is lower alkyl,
-0-8S0,-R"?, wherein R'? is lower alkyl,

-NR"R", wherein R is hydrogen or lower alkyl and R' is lower alkyl or benzyl,
and
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3. Compounds of formula | according to clains 1 or 2,
wherein R2 is selected fromthe group consisting of

whyas058628 | ower al koxy, provided that R2 i s noPCTEPINOX§12436

in case Rl is nethoxy, | ower alkoxy nono- or

di substituted by hydroxy, | owergsal koxy, benzyl oxy,

am no, al kyl am no, dial kyl am no, cyano, unsubstituted

phenyNH-GI(GH, 3 tulterdind ibY 0B and GhtRIER S RYRS alky] or

sel qutﬁ%ofgq.om | ower al kyl, |ower al koxy, hal ogen or

| ower hal'ddenal kyl, tetrazolyl, -O(CH 2)m C(O -NR

8R9, wherein mis 1 or 2 and wherein R8 and R9 are
iptwdeﬁe?ﬂfé??tilfspr%ﬂ?eegé?@[dcwsmﬁméybdrogen, | ower al kyl or

tetrazolyl, or R8 and RO together with the nitrogen

at omhi@ropbh,ch they are attached forma 5- or 6-
nmenber ed heterocycle which nmay contain an additi onal
het egjo&rt omselected fromN, Oor S, and which nay be

subst7T0®d by I ower alkyl, -O (CH 2)n-COOR 10,

wherein nis 1 or 2 and R10 is hydrogen or |ower

al kylower@kogy 2) P-NH C(O)-OR U, wherein p is 1 or 2

and wherein R11 is lower alkyl, -0-SO 2-R12, wherein
R12 j | : erein R13 is hydrogen

or Ig%érrglg;%k ﬁiogﬁdoﬁlglﬁgsgaﬁgc\}\gfhal kyl or benzyl, and

- NH ’(@Q’%)aaﬁol%éenﬁﬂ@%i ngis 1or 2 and wherein

R1S | sahanwszslghlitho Galkimatebyo, and RS is sel ect ed
romthe group cqnsi.sti'ng. of hydrogen, hydroxy an :
| over SW%W.“P% Pq’éB#pB%‘?‘\%&‘Bﬁ“%B?W%Olthéﬁ@cgmtmsmglectod from
any onbwef alkylalower alkboy, &alogﬁe beloweRBalogerafidygct ed from ‘

' oxy, | ower al koxy nono- or

t he gr%ﬁga?qggg%asti ng of hy

;
di subs y hydroxy, benzyl oxy, am no, cyano,

phenyl or tetrazolyl, -O (CH 2)m C(O-NR 8R9, wherein
m i s Q-(6H22-86Q) ReiwheRg8n amt 1R® 2zarel wherein R® and R® are

independently selected from hydrogen, lower alkyl or tetrazolyl, or R® and R®
together with the nitrogeh 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,

—O-(CHZ)H-CQORIO, wherein nis 1 or 2 and R'%is hydrogen or lower alkyl,
-0-(CH,),-NH-C(0)-OR",, wherein p is 1 or 2 and wherein R is lower alkyl,
-0-S0,-R*?, wherein R'? is lower alkyl,

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

b

-NH-CO-(CH,)q-R"®, wherein q is 1 or 2 and wherein R* is lower alkyl or
tetrazolyl;

4 .
R 1s

or



i ndependently sel ected from hydrogen, |ower alkyl or
tetrazolyl, or R8 and RO together with the nitrogen
W@ e@asss28hi ch they are attached forma 5- or BET/EP2005/012436
menber ed heterocycle which may contain an additional
“heteroatom selected fromN, Oo0g5.S, and which may be
substituted by lower alkyl, -O (CH 2)p-COORL0, wherein
n i s whewkin?z and R10 i s hydrogen or |ower alkyl, -0-(CH
2)P-NH-C(O) OR 1 1, wherein pis 1 or 2 and wherein

R s e e .
and Rlalagehaivdr hadgenyeindoyclodkylydr, and - NH- CO- ( CH
.2) Q- RlERS AherE Ib@lh ﬂo% 1n(%15€2Ra1@ gelmec[ &8%‘!‘51 grqlu% cons1st1ng of

al kyl or tetraz

5 accor dimgHeb-&69) Rof-oc(QHﬁEI\IIHtQ(OlD ORHer@isSD, A2 | QIRPRM,
hydr OXyNH do \(\@Hz)alfk@ $Yd 15V alkBky \thﬁﬁk?ss{nohgt §1i0 stituted bya

hydr oxy, ben cyano,

tetraz &Ir?/‘f eﬁt%gﬁ@%ﬁeﬁ@flw arrmn%@ﬂwlammg, digkdamino or
one of cgdmi; s to 4, wherein R is -O(CH 2)mC(O -NR
8R9, wherein mls 1 or 2 and wherein R8 and R9 are

i nde t fromh en, lo

ot ozl el R O fu ORIV PR oged igver b dtes alkoxy,
10 at omlﬂwemdéhx}’taﬂ@y leaee halogerciied, Habrgen and cydsalkyl;

6- menber ed heterocycle which may contain an a dlti onal

het erga Qaceal esh ek § rBE‘EEMnsm@ng (QDf By qg?‘/m%cﬁ?al P\ger

subs tut ed]&b])e/ | ower

acco P%lP%ﬁnean ‘@?réraﬂpa@alkgl,-O(CH 2)m (O - NR

8R9, V\,hereln mis 1 or 2 and wherein R8 and R9 are

and phamaenttiollp eteplabid shiecieyelr ogen, | ower al kyl or

tetrazolyl. 8. Conpounds of fornula | according to any

one of clains 1 to 4, vvherein R2 is -O(CH 2) n- COOR

10, [ dr,0 en or | ower

al ky lW@&‘ﬁbHuﬁ‘dsoo;fg Hgﬂ %?Qn%{;%?q d%%l} r‘?ﬁfil to any one

&% clalrrs 1 to 4, vvhereln R2 is -0-SO 2-R12, wherein
2 15s | ower al kyI. 10. Conpounds of fornula |

according to any one of claims 1 to 4, wherein R2 is

-NH CO (CH 2)q-FI8f5, wherein g is 1 or 2 and wherein

R15 is | owner yl or tetrapgolyl.

15

4§
R° or N

and wherein

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

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

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

3. Compounds of formula I according to claims 1 or 2, wherein R? is selected from
25 the group consisting of

hydroxy,

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



11. Conmpounds of fornmula | according to any one of
clains 1 to 10, wherein R3 is hydrogen. 12. Conpounds

w@Roobossses a | according to clainms 1 or 2, wherBCHERDOH/612436
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sel ected fromthe group consisting of hydroxy, | ower
al koxy, |ower al koxy nono- or djssubstituted by
hydr oxy, al koxy, benzyl oxy, am no, al kyl am no,

di al Kywerdlksgy rﬁa@cncbr diubitpstddtpyt ed phenyl, phenyl
substi tut ed thrg qups sel ect ed from | ower
al kyl , SW F’E??J or |ower hal ogenal kyl,

t et razcahylho, ﬂk}dhmﬁo(d]aﬂk&bamﬁ}éeyaﬂ\& 8R9, wherein m is 1

from d?SOCh o Bion e BhSUPIRTGRGRS b vt o
t oget hi@WW afleylil h‘efelmlkmghaiommﬂ(m:er\ualaghnﬂhﬁy are

at tacheg {8y @ 5- or 6- menbered heterocycle which
may contain’‘an addl tional heteroatom selected from N,

O or -&-(@n . vdichNrErP Wﬁex%ﬂ'px%tﬂ i Hf g Qn@%&fé‘ﬁ?ﬁg %l&(ﬂd dre

d R2
B e ey G gt e, s sk emasnoih e and
|h s dhyd tageshen withothve mtadgeﬁmmwmcﬁrthgﬂ 36 Reidhka kS DY- or 6-
I ox X ounds o
fy Tl é‘le@g‘é%&é&f er%%yct%é/ wg g a@/ & a%cktm%ﬁ@mptm selected
i s - O fpaHy) %@(S@nmh&kgnaw%mubstnumdlwlaw&raHZyland

wherein R8 and R9 are independently seI ected from
hydr ogeli&H DioWeIOR’ Khergin ntigf on2ehg R ' ishy@®geamdr Rever alkyl,

toget her h itrogen atomto which they are

attac é&?% &#‘LCZO9@R16 WhHSHEIB Pdél 1 e endmpetein RHus]mmayH(yl

cont t| 0 eter om sel ected fromN, O or
ﬁg%n% gf\sffﬁ%‘f’?rtaﬁﬂ’id by | ower aI kyl . 15.

Con'p dg140f for 1I3a accordin ne of clainms

1 D ARER herp R O b geepor Vg%ﬁwg R Iospasbiimadenzyl,

of ferdrula | according to any one of cI aims 1 to 15,
wherein R4 is
-NH-CO-(CH,)q- R , wherein q is 1 or 2 and wherein R is lower alkyl or

tetrazolyl;

and R’ is selected from the group consisting of hydrogen, hydroxy and lower alkoxy.

4. Compounds of formula I according to any one of claims 1 to 3, wherein R is
selected from the group consisting of

‘hydroxy,
lower alkoxy mono- or disubstituted by
hydroxy, benzyloxy, amino, cyano, phenyl or tetrazolyl,

-0-(CH2)m-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 S, and which may be substituted by lower alkyl,

-O-(CHz)a-COOR", wherein nis 1 or 2 and R' is hydrogen or lower alkyl,
-O~(CH,),-NH-C(0)-OR", wherein p is 1 or 2 and wherein R" is lower alkyl,
-0-50,-R"?, wherein R'? is lower alkyl,
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Ris selected fromthe group consisting of |ower
al kyl, | ower hydroxyal kyl, | ower hal ogenal kyl, hal ogen

wapaeossskoal kyl ; andR6 is sel ected fromthe grBUPEP2005/012436

consi sting of hydrogen, |ower alkyl, |ower alkoxy,

| ower hydroxyal kyl, |ower hal aggnal kyl, hal ogen and

cycloal kyl. 17. Conpounds of formula I according to

cl ai nBRER'E wifreiReT ik et 8t oL kY IR ©

hal o%&ﬁal kyl, and R6 |gd1lt§)§7dr ogen or floawerR {Slévgéée%lorbenzyl
ds of formula | according to any one of cl ai ns

1t d
R T T A
hal ogetn%ﬂowl 19. Conpounds of fornmula | according to

any one of clainms 1 to 15 or 18, wherein R7 is |ower
al kyl . 20. Compounds according to any of claims 1 to

19, %ebsﬁpgdnadf %ﬁﬂ@la@ 59&6%1?1@ 5 5&}; e U im 2% ;i WIerrem R*is

b
h@;%oxg O( Xléfﬂ%‘)@yj’f éls(@su@ltﬁd REbigrdoxy.ieengody, 4@kino, cyano,
mﬁéﬂn;d)@ytdtraaolﬂ 6, 7, | | b- hexahydro- 2H pyri do[ 2, | - a] i soqui
nolin-2-ylamne, (2S,3S,1 1bS)- and (2R 3R 1
| bR) - 2- am no- 3- (2, 5- di et hyI phenyl) - 10- met hoxy-

Ilsg él go%xpo&%&% 5(1'?12%9 gécqolr%@g Ec|> %ﬁ, ne'o cﬁllms 1to 4, wherein R?is

¢ORER)n1EHR)-NR®, Bharimsnliy] ophend ivhertr RbidtoRard i dpéndently
lsé'l't&’écf &Rl hyd?bﬁéél lo%pﬁﬁ%]or t%tra%fﬁfl ga EIIB and | R’ t%e%egmtp‘ ghe nitrogen

exaF g
H &W Brwhishitey arg Qt ched fqrgg 5- qrrfdmeRRered heterocycle which may

Bdih binhiR) ad@itf 2rablhi ! '
t nbﬁi) 17t[ ol htée\xf)?g%;ﬁd feé&;ﬁ ﬂgg:HN 0 Fp§rlh¥1d; & FRLBOXbstituted

B g;d Fﬁgﬁy n-9-yloxy]-propionitrile, (2S,3S11bS)- and
(2R 3R I bR) nmet hanesul foni c aci d

2- am no- 3- (2, 5-di et hyl phenyl) -

10 n?}t%npcund:s oiifCSrrmldlirchhagmoohiamﬁ-WfdudRF% | -a]iso

l'CgCF\)) lNI@?lz,ev&hél]é’lHrng?sqzcg? aie ng ah%(s andlks are 1ngependenﬂy

amn
ﬁeﬂfyqq@f plgweriallgy] a1 @tmquyl

I b- hexahydr o- 2H- pyri do[ 2, | -a] i soqui nol i n-9-yl oxy] - et ha

nol hydrochl ori de(2S, 3S, | bS)- and

( 2R, 8R2dd11b1R1)nd[s 3f futiotr &ceard%giﬂoraﬁszlaﬁle oPREAW ) o OWIRIPR? is
LGt R oG b RIEENT Sl B hyibetn-doviton

(28 3S,11bS)- and
(2RJ3R Il bR) - 2- &2 am no- 3-( 2, 5-di net hyl - phenyl ) - 10- net
hoxyd-, ompoundso formula I according to any one of claims 1 to 4, wherein R? is

-0-80,-R", wherein R" is lower alkyl.

10. Compounds of formula I according to any one of claims 1 to 4, wherein R? is
-NH-CO-(CH,)-R", wherein q is 1 or 2 and wherein R is lower alkyl or tetrazolyl.

11. Compounds of formula I according to any one of claims 1 to 10, wherein R® is
hydrogen.

12. Compounds of formula I according to claims 1 or 2, wherein R? is selected
from the group consisting of

hydroxy,
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20

3,4,6,7,11Db-hexahydro-2H pyrido[ 2,1 -a]i soqui nolin-9-yl
oxy]-N-(l H-tetrazol -5-yl)- acetam de hydrochl ori de,

W@ 2868K6k8 bS) - and PCT/EP2005/012436
(2R, 3R | I bR) - 2-[ 2- ami no- 3- (25dimathy| phenyl ) - 10- et
hoxyl ,

3,4,6,7,11b-hexahydro-2H pyri do[2 | -a]isoquinolin-9-yl
oxy] -lawet ARd:ge hydrochl oride, (2S,3S,11bS)- and

(2R 3R p

bR) Zow&ﬁmmanc(%ﬁhﬂﬂbmt%byphenyl) 10- r net hoxy-

.
I b- hexgwf}m}g KO, PERSIOTA - a] i soqui nol i n-9-yl oxy] - N- e
t hyl - acetian dleylémpthog dhalkylandeo, y2:%,3S, | | bS) - and

5 ( 2 Ry3 R drdsBR:ichteh %hé@l %eﬁ% OB o3 tHITES !g;%upp Xeliectedq”rom

"3, 4, dower 3l Hewerallsex, balpgeprardefre, Halegenalagiui nol i n- 9-
yI] 2- (tbtkhAoBlr8@0! - 5-yl ) - acetam de hydrochl ori de,
(2S8.3S.1 1bS)- and (2R 3R 1

| Ib;?) %émE)HQWPNRéR%%&mmﬁ-& Mlzggamﬂereélii iRg gﬁ% | ?I%rl |
%e 2,9 %ﬁféé’r‘??“ﬁée“%?&fg & %P} %@zr 03~§r |aﬁ<ﬁlsyntegﬁ@(ﬂyl or R® and R’

10 ( 2|R 3 R tbgetlRr-with ‘dnmmmbeg’bﬁ-atfﬁg h@ngC& théy aretiydhel ¥éinlh B= 8r 6-
) ol b SR AR o s

(25, 3S, qr@g}qufﬁjandw ich may be substituted by lower alkyl, and
(RZR 3% I 1 bR) - 2-[ 2- am no- 10- et hoxy- 3- (4- met hyl - pyri di n
roxy or lower alkoxy:
3 4 6, 7, 1 | b- hexahydr o- 2H pyri do[ 2, | -a] i soqui nol i n- 9-
yI oxy]-N-(2Htetrazol -5-yl)- acetam de hydrochl ori de,

(2S, 35, d:élhﬁb)un(&rtﬁf f<6r21|R118 Radcbhﬂ)lg rRdmanes alok 90 whe&ih ®R® is hydroxy
%Ir g 10- met hox

AR B e by %X%mﬁ‘wa]m%‘m%ﬂgxwr phenyl.
ester, (2S, 38 1 bS)- and .
(2R SRIIbR) 2- (2-am no- 10- net hoxy- 3- phenyl -1, 3, 4, 6, 7,
| | bhé4bgmpeundsiaf fynmwe! onding td daimsi lndlok H2,heren |} is -O-
tbyd))mka 'Wl{é?em PR l?b'? Zjajnkag)iheréﬂ REGARRS Rre]ﬁlﬁ@endenﬂy

nmet hox
ie %c in % quidﬁ?%%aw&? @ﬁéyl or tetrazolyl or R® and R’ together with the nitrogen

atdnpyo mehZhd:y- aa}: bisahdd Rk 915 %y8-tefitrebbd iRV hiak &lay

d (2 d
B0l FiSist b i tbEgmanestnd oy peppbsiaed
bhéwednytﬂuyb 2H pyrido[ 2, | -a]i soqui nol i n- ,(2S,35,1
I bS)- and

(2R, 3R, | I bR) - 2- (2- am no- 10- net hox7-3-mtolyl -1,
J6, 718, dd}ﬁ m%rf?om%ﬁp%c? dl%to any one ofclalmsl 2or 12 to 14,

r
lhdo [ 2.} oqui nol i n- 9-yl ox
erein R 1s met OXy.

16. Compounds of formula [ according to any one of claims 1 to 15, wherein R? is

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



(2S,3S,11bS)- and
(2R, 3R, | | bR) - 2- (2- am no- 10- net hoxy-3-mtol yl - |

wa 3004/088678 | | bhexahydr o- PCT/EP2005/012436
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2H pyrido[ 2,1 -a] i soqui nolin-9-yl oxy) -acet am de
hydrochl oride, (2S,3S,11bS)- angy._
(2R, 3R, | | bR) - 2- (2- am no- 10- net hoxy-3-mtolyl-1,3,4,6,7

| Rhib etediaddt Om tBéL 1@)!1 consisting of h drogen, lOWGIi alkyl 4lowler al{<%Jg/hlower

| tll?w}gdo{%%bﬁ(g#?“z& q’&k’ge’éaiglg‘?wﬂg%)ﬁﬁ R 3R 1

| bR) - 2- ammo- 10- net hoxy- 3- ( 4- methyl pyridin 2-yl) -

1,3, 46 Z olugapgf(f%hﬁ(xdi §cg¢§8¥llg6%f a ngmbto 16, wherein R® is lower alkyl

| -a]i'soqui

(ZRoBR halogrpalkyl; 2achRi inbydidgereohiowy: dkgld- net hyl - pyri din
-2-yl)- 1,3,4,6,7,1

| b- hexahydr o- 2H p r|d02 | -a]isoquinolin-9-yloxy]-etha
nol . 2 omgoyngdya)forrgy (anqu@ngio any one of claims 1 to 15, wherein R*is
| bR) - 2- [ 2- am no- 10- net hoxy- 3- ( 4- rrethyl pyridin-2-yl)-
1,3,4,6,7,1 R’

| b- hexahydr o-2H pyrido[ 2,1 -a]i ui nol i n- 9-yl oxy] - prop
ane-1,3-diol, (2S,3S,1 1bS)-_ nd Y 2R, 3R 1

| bR) - 2-[ 2- ami no- 10- net hoxy-3{\f4/ t hyl - py

tidin-2-yl)- 1,3,4,6,7,1

| b- hexahydr o- 2H pé(al do[ 2, | - a] i soqui nol i n- 9-yl oxy]

alﬂgﬁb iplewier skl gic eery droopiikyly hadegen( @30 R&; Hall dpBhalkyl.
an

(2R, 3R, | | bR) - 2- [ 2- am no- 10- net hoxy- 3- (4- net hyl - pyridin

- 2- y11p- CdmBodnds of fdrmula I ding t
A#3dseexah r.o- 2H pyri do[ Za?cg]r |lg%qou?nr¥o?ne OfClalIITlS Xy l'réglé%%wmrem

OWGL#S5En! ori de, (2S,3S,11bS)- and
(2R, 3R, | | bR) - 2- am no- 3- (4-fl uoronet hyl -pyridin-2-yl)-1
0- met hoxyl ,
3,4, 80 7¢¢mpe¢misa1hgq:tdmg2bl-apyof daipid, 1l toap sehgtddriedrh thSgrylip

%Ms]mt %%%I c acid nethyl ester,
rc-(2S°3S, 11 bS) - 2amn09msthoxy3mtolyl-l 3,4,6, 7,

Il b-he a ydro-2Hpyrido[ 2,1-fl]isoquinolin-38- oI
(535 Sy 28. 3Ret Wk y2- G- aminsl-gthoxy)33-42,6- dimiefhyl- phegy10-

G eth 83
sy P SRt sl sk

(55 88 A0 A G LR T

1 Sl i Ubﬂhmce&ysifcex@l}pyridolw, thafiedduiholacetam de,
nc- 9- net hoxy- 8- (2- net hoxy- et hox7)-3-mtolyl-1, 3467

D e
qtyago 25 -¥- W&J‘l@a%iﬂé&}he@h’r‘dt@[zg’ll?m@ (2,16] iﬁpﬁdl]hohle-)Zaylamme

hydtoehldiide,f - pyrl do[2,|fl]
i soqui nol i n- 8-yl oxy) - et hanol , (28 3S,11bS) and

éz?@ggﬁgléi b%@é?#git]ﬁégggf a?rrql%o ?2 g%(l:nelléltthlylc ghelznyl) 10-methoxy-

1,3,4,6,7,11b-hexahydro-2H-pyrido[2,1- -a]isoquinolin-9-yloxy]- -propionitrile,

(25,3S,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,

(25,35,11bS)- 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



21. Conpounds according to any of clains 1 to 20,
sel ected fromthe group consisting of: (2S,3S,1 |IbS)-

W@ o@6/058628 PCT/EP2005/012436
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(2R 3R | I bR) - 3- (2, 5-di net hyl - phenyl ) - 10- net hoxy-9-[ 2- (
| Ht etrazol - 5-yl)-ethoxy] -1,
J7, 11 b- hexahydr o- 2H pyri do[2 I -a] | soqui nol i n-2-yl am ne

WSB@Q@BS’)" lagde (2K 315;13@?\ Lb@mnd'iﬁ-qz 5- dlme 1-phenyl)-10-met oxy-
x§§ 4{% 1@ @X-?L}idro ZZI-E1 pyrldoEZ 1-a] 1s!0rchﬁfno in- 5) yloﬁ;] gceélé ac1d6th

I}bfdln@olﬂ?dsrydjero 2H pyrido[ 2,1 -a] i soqui nolin-9-yl oxy]
-aceti c acid hydrochloride, (2S,3S11bS)- and

%§3§ I?_J[i)%)b R}l%@{ %R %%19)02 3{2 (ammo d;’>| &eg H};netﬁ}q pr}}/en;'l) 1% metﬁmxy-

I1b3 ﬁé%aﬁibdhfl?ﬂamrpy?ﬁ -#pfido [2;1ad limquiriotint9-ploRylyNoR Y- tdkabbl-5-y1)-
'ﬂ'cEt%hﬁ@eZlg}dréc}}I&)ide acet am de hydrochl oride, (2S, 3S,1

R | |.bR 2, 5-di hyl - ph [)-10-net
f{gg g llbg)bal)’ld %ZE{ 3R 1{%1{5 ?2 (ammo 3I (r,’EESt dl)llnet ylepril)é:nzfl) 10- rggchoxy-
3 344 6,7711bHexhiepdabpdl- Qwa]ct@g%mggalg ggﬂw&@%&rﬁdg yl

él%gi:etc%m de hydrochl ori de ) - an

?’f 91 R)-2-[ 2- amn03(25d|rrethyl phenyl ) - 10- net
hoxy- 1,3,4,6,7,1

I(BS,BSXHrS) el nnd (R, 3Ry 1RO 2] z-am]mcsaqa;mmmmﬁ-pﬂeﬁﬂwmhhémoxy-

1@& 6@'CIQB TS RY FERE IR 98 1sga§m§1§n J9-ylgxy) -N-< me%hyl acetamide

F}\’jQChlo[deﬁam no- 10- met hoxy- 3- (4- et hyl - pyri di n- 2-yl) -
I 3,4,6,7,11b-hexahydro-2H pyrido[ 2, | -a]i soqui nolin-9-

%(t% 321 11197I|= %gi (2R33R, 1ﬁ;}wm Rza@xﬁhﬁmoiﬁqéﬂycgfyoﬁm HHbB-pyridin-2-y1)-
1%’ %‘Z}ib tdﬁ%%;l( 0?9 }étqﬂll}ypqup ligriOrlp-2yf{1 j1- tetrazol-5-y1)-

hcﬁaml&i& h7$f,dil.ochlor1de,
I b- hexahydro 2H pyrido[ 2, | -a] i soquinol i n-9-yl oxy]

sje larod \
bﬂgi ﬁ?ﬁ?fﬁ)Rﬂ 107 %bth%%}gs]9 E%l}’%&‘}l%?ﬁ% mﬁ‘g}}y -By%idin-2-
y@ MB )1,6,711 1%-laexghydre-2H-pyrido[2,1-a 1soqu1nol1ne 2,9-diamine hydrochloride,
| b- hexahydr o- 2H pyri do[ 2, | -a]i soqui noli n-9-yl oxy] - N- (2

lttsssna)s arﬁrmmzﬂzﬁ ma@IﬁnBM@tﬁe@I 13C :methyl-pyridin-2-yl)-

%%84#?’2’& glsi)‘fﬂ}ya 39)’,5 Hg;%lﬂ o I]:gio%nﬁtag an es u L I’a]llcetlc acid

hipddoeklahider o- 2H pyri do[ 2, | - a] i soqui noI i n 9 yl ester,

(25,3S,11bS)- and (2R,3R,11bR)-2-[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]-N-(2H-tetrazol-5-yl)-
acetamide hydrochloride,

(25,38,11bS)- 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,

(25,3S,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-methyl-acetamide,

(25,35,11bS)- 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,

(25,3S,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,



(2S,3S,11bS)- and
(2R, 3R, | | bR) - 2- am no- 10- net hoxy-3-mtolyl-1,3,4,6,7,11
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2H pyrido[ 2,1 -a]isoquinolin-9-o0l,(2S,3S,11bS)- and

(2R, BRIHOR) - 2- ( 2- am no- 10- et haxy-3-mtolyl-1,3,4,6,7,

I I bhexahydro- 2H pyrido [2, 1-a] isoquinolin-9-yloxy)
-(28,R8N0BS)- a2B(FBR,11519)-2-(2aghino-10- methoxy—3 -m-tolyl-1,3 o671 1b-

qef‘%ﬁ’gg‘(%h%gﬁgldo 31 ar]]lsoqulnolqutﬁox%-et FUA 50 yl -1, 374,67

2H pyrido[ 2,1 -a]isoqunolin-9-yl oxy)-acetam de
HYSIBDEHIOF ardis(ZP( 28] BR)F2-HSpmamat 10-methoxy-3-m-tolyl-1,3,4,6, 7 11b-

gll%;/&}?y@ré bﬁ‘%yr@do?ﬂ‘l”a%wmﬂ@ﬁﬁ‘ @Wo&)fa%etm&tlcﬁ‘é’hydpé{cﬂlgﬁ &,

S e BRSO (2-2mmknor nethosy 3-m 2ol 1,3,4,6,7,11b-
Qﬁﬁﬂ’y@rd QHEi)yrﬁic{ Ziai]lsﬂ@ulillghﬂf@t '13m()fl§3HHTﬁ1h4Y ly&@%é?&’ﬂéq

| b- hexahydr o- 2H pyr
hgg%qﬁ%q%ﬁh 9.yl oxy] - et hanol
rac-2-((2S, 3S,11bS)- 2amno9rrethoxy3mto|y|-|

62933, 1 tbNend 3RIBR126R)- Z—arrpyo-lldafléihbxy-’j (4- meth()jfl pyrldlrcli 2 yl)
C t am de, an
qﬁaf?rgggﬁﬂdéﬁly%‘y ggﬁ%’?{%&g Y j ?&‘Eméﬁh 22. A

Z ocess for the manufacture of corrpounds of formula I

-0t IhSenandn(2RmAR, bHR) of- (2 paains 10 meshaxy- 3%ﬁf©ﬂﬂh)dfpycid%2—yl)-
CBIR6, 7.3 85-hakaHyaro e i A2, 9&;{11{4019{ 9IJP&R{/ HQ%)?I ]

wherein X is hydrogen or ter but oxycarb

H e as efl in claim1 and
Koyl it Tt Ehdio [ Crmelpuet (et gyadin-2 1)-
(1;55\43@%,&ﬂb&hfexﬁﬂydrd—@ﬂnpl)}r&ld[mﬂ&l]lﬁocﬁﬁnoﬁ?? 9%ﬂkﬁ(yﬂ1p@619ane 1,3-diol,
defined as in claiml1l and R3 is hydrogen

%stﬁs”ﬂ%tskxﬁldy(eﬁ@ékfﬁ%@{ﬁ% J. P 0 22 agg; 1y Bt -y1)-

4S54 @é&lbﬁe%ﬁhélﬁm 3H- mld@éz é1aﬂflﬁ®@llh@ldr Bgoxyl ddmorplmﬁln -4-yl-
bthhaRome IGRIBAINGIOF the fornmula wherein R14t .o tR4 are ‘
defined as in claim1, and optionally convert i ng the

of f i.nto a, pharmaceutic
RO g BRI B bRy s sl Rl shspong oy -ppridin-2-y1)
¢34l 678, 1 Ib-hexahydroabld rpyrRio{d, & isu g €t ohy-9ayl k) CRE@mide hydrochloride,
accor di ng to claim?22. 24. Pharnaceuti cal corrp03| tions

%@3*11%135‘%% %ﬁ'gﬁoﬂ%ﬂ) acgordin Py tﬂuoron){etﬁ)rfl pyrldln 2-y1)-10-methoxy-
1,3,4,6,7,11b-hexahydro-2H-pyrido[2,1-a]isoquinolin-9-yloxy]-acetic acid methyl ester,

rac-(28,35,11bS)-2-amino-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-1,3,4,6,7,11b-hexahydro-2H-pyrido[2,1-
a]isoquinolin-8-yloxy)-acetamide, (2S,35,11bS) and (2R,35,11bS) diasteromers,

rac-2-((25,38,11bS)-2-amino-9-methoxy-3-m-tolyl-1,3,4,6,7,11b-hexahydro-2H-
pyrido[2,1-a]isoquinolin-8-yloxy)-N,N-dimethyl-acetamide, '

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

rac-2-(2-amino-9-methoxy-3-m-toljl-1,3,4,6,7,11b-hexahydro-2H-pyrido[2,1-
a]isoquinolin-8-yloxy)-ethanol, (2S,3S,11bS) and (2R,3S,11bS) diasteromers,



claims 1 to 2 1 and a pharmaceutically acceptabl e

carrier and/or adjuvant. 25. Conpounds according to
wa@apgoeosss2of clains 1 to 21 for use as therapeuPCUEP2005/012436

active substances. 26. Conpounds according to any of

clainms 1to 21 for use as therapguiic active substances

for the treatnent and/or prophyl axis of diseases which

aarel plesoatatiedlyctdptiWO;sdllY thezdof, At hod for the

treatment and/or prophyl axis of di seases which are

associated with DPP-IV such as diabetes, non-insulin

d it
ol or ancer AR Sl bndiiar RREe L Eeaerleabfom he eroup
p%¥$@&¢%@ﬁs sclerotlcans rheumatoid arthritis,

Colitis U cerosa, Mrbus Crohn, psoriasis, i chen
b8Be3ibYerhd iSRS I tension
BB As it BRI NPEELEPRLOT, -1

i se S ein a
> gtF %78?% &)oE@PFX/] 1 éﬁ&ﬁ otl bﬂ%‘fxébbqlfpcﬂémdoiﬁel-@hsmmﬁﬂin -2-ylamine
tehldriie, whi ch nmet hod conprises adm nistering a
fryd
conpound according to any of clainse 1 to 21 to a human

; . h di t
326501 A 2B P B it Bl £ SRR b -
BrophyildRitexdtyddy-dbepeido[adre]isnguinolin deglendantbtic acid

divaRehRrsidee! | i tus, inpaired glucose tolerance,
i nfl anmat ory bowel di sease, encephalitis periaxialis

Kz$g£gh%§ans rheumatoid arthritis, Colitis U cerosa,
ot (ZBsth | ) 2-[3-preirean3 iR andisyetliy phgmy1) - 10-methoxy-
maosds afleb-hypeiytf S RAYpyrivtdL 181 '
r et @ﬁgﬁg{yﬂ%ﬁs a }hgir?gf [ calqalédll%?lggtgsﬁ&é@%\]?@g tsiraZOﬁl”s'yl) )
of ®syndrone or b-cell protection. 29.
The use of conpounds accordlng to any of clalns lto

ﬁ@?&g%?g?ﬁe g%gfol)gg%vy O%h 3 onéqng]Ig I -gariqxaf ﬁ@etglgl% ai m

15 E ghlofide preparation of medi caments for the
treatnent and/ or prophyl axis of diabetes, non-insulin

mlﬂ®8§ AidabRrBRSI 1BRY 1L %Ua?rmno@ 129 & ¢ %ﬁ’mg{h&f gﬁ&ﬁ’lgll)i- %q-gnethoxy-

EE‘ RETEF peta B By Tisuael [ Rsemsteniih dorianyi--spetyl-acetamide

rothleridkh,cer osa, Mrbus Crohn, psoriasis, |ichen
pl anus, benign prostate hypertrophy, hypert ensi on,

@Z‘S%%aﬁg§) %Sr%{/@REl lgmﬂi\ﬁﬁm ?%g:‘e ?@ %Qiﬁwoﬁz n—gr:cxeltlgylglggrqdm 2-y1)-
20 ]p,’i,ét ohbohexahy ro-2H-pyrido([2,1-alisoquinolin-9-yl]-2-(1H- tetrazol -5-yl)-
acetamide hydrochloride,

10

(25,38,11bS)- 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-a]isoquinolin-9-yloxy] -acetic acid
hydrochloride,

(25,38,11bS)- and (2R,3R,11bR)-2-[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]-N-(2H-tetrazol-5-y1)-
acetamide hydrochloride,

(25,35,11bS)- and (2R,3R,11bR)-methanesulfonic acid 2-amino-10-methoxy-3-phenyl-
1,3,4,6,7,1 lb-hexahydro-ZH-pyrido[2,1—a]isoquinolin-9—yl ester,

(25,35,11bS)- and (2R,3R,1 le)—Z—amino-10—methoxy—3-m-tolyl—1,3,4,6,7,1 1b-
hexahydro-2H-pyrido(2,1-a]isoquinolin-9-ol,



31. The novel conpounds, processes and methods as well
as the use of such conpounds substantially as
waele®ensdsesl her ei nbefore. ** PCT/EP2005/012436
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(25,3S,11bS)- and (2R,3R,11bR)-2-(2-amino- 10-methoxy-3-m-tolyl-1,3,4,6,7,11b-
hexahydro-2H-pyrido[2,1-a]isoquinolin-9-yloxy)-ethanol,

(25,3S,11bS)- and (2R,3R,11bR)-2-(2-amino- 10-methoxy-3-m-tolyl-1,3,4,6,7,11b-
hexahydro-2H-pyrido(2,1-a]isoquinolin-9-yloxy)-acetamide hydrochloride,

5 (25,35,11bS) 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-ol,

(28,35,11bS)- and (2R,3R,11bR)-2-[2-amino- 10~rnethoxy'-3-(4-methy1-pyridin-2-yl)-
1,3,4,6,7,11b-hexahydro-2H-pyrido[2,1-a] isoquinolin-9-yloxy]-ethanol,

rac-2-((28,35,11bS)-2-amino-9-methoxy-3-m-tolyl-1,3,4,6,7,1 1b-hexahydro-2H-
10  pyrido[2,1-a]isoquinolin-8-yloxy)-N,N-dimethyl-acetamide,

and pharmaceutically acceptable salts thereof,
22. A process for the manufacture of compounds of formula I as defined in any one
of claims 1 to 21, which process comprises

a) converting a compound of the formula

NHX

II

15

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
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wherein R', R? and R* are defined as in claim 1 and R® is hydrogen, or alternatively,

b) converting a compound of the formula

N II1
R2
R®

wherein R¥ is hydrogen or benzyl and R' to R* are as defined in claim 1,

5 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
acceptable salt.

10 23. Compounds according to any of claims 1 to 21 when manufactured by a
process according to claim 22.

24. Pharmaceutical compositions comprising a compound according to any one of
claims 1 to 21 and a pharmaceutically acceptable carrier and/or adjuvant.

25. Compounds according to any one of claims 1 to 21 for use as therapeutic active
15 substances.
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26. Compounds according to any of claims 1 to 21 for use as therapeutic active
substances for the treatment and/or prophylaxis of diseases which are associated with
DPP-1V.

27. A method for the treatment and/or prophylaxis of diseases which are associated
with DPP-IV such as diabetes, non-insulin dependent diabetes mellitus, impaired
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, which method comprises
administering a compound according to any of claims 1 to 21 to a human being or

animal.

28. The use of compounds according to any of claims 1 to 21 for the treatment
and/or prophylaxis of diabetes, non-insulin dependent diabetes mellitus, impaired
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.

29. The use of compounds according to any of claims 1 to 21 for the preparation of
medicaments for the treatment and/or prophylaxis of diseases which are associated with
DPP-1V.

30. The use according to claim 29 for the preparation of medicaments for the
treatment and/or prophylaxis of diabetes, non-insulin dependent diabetes mellitus,
impaired glucose tolerance, inflammatory bowel disease, encephalitis periaxialis
scleroticans, rheumatoid arthritis, Colitis Ulcerosa, Morbus Crohn, psoriasis, lichen
planus, benign prostaté hypertrophy, hypertension, diseases wherein a diuretic agent has

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

31. The novel compounds, processes and methods as well as the use of such

compounds substantially as described hereinbefore.

b4t



