PYRIDO 2 , 1- Al - |SOQUI NOLI NE DERI VATI VES AS DPP- |

V I NH Bl TORS The present invention is concerned with
waavsloogsss i do[ 2, | - a] i soqui nol i ne derivatives, POEIEP2004/006355

manuf acture and their use as nedi canents. In

particular, the invention relates to conpounds of the

formula (I) wherein RLis - C(O-NR 5)R6 or -N(R5)R6;

. R2, R3 and R4 are each independently hydrogen,

hal ogeTpohy dr-axyrsobumwer.Igl KERIVATOWES 28 RPXVIVOINHIBAEORS

al kenyl , wherein | ower alkyl,|ower alkoxy and | ower

al kenyl may optionally be substituted by | ower

al koxycarbonyl, aryl or heterocyclyl; R5 is hydrogen,

| ower al kyl, hal ogenated | ower al kyl or cycloal kyl; R6

i s lower alkylsulfonyl, hal ogenated | ower

al ky I'helpreseyt inveatimndatdgdesiet fuatiyh gviebpyeid ofi2, kel iseqinolide,

hal.ogenat ed | owe | kvl car A yl car bonyl ;
RS PR U R e BB, T o
they are attached forma 4-, 5-, 6- or 7-nenbered

sat urlnpericvtariths inventiertlaiestecompennds ofithgfapruladal | v
containing a further heteroatom sel ected from

ni trogen, oxygen and sul fur, said Rekerocyclic ring
bei ng optionally mono-, di-, or trilsubstituted,

i ndependently, with | ower alkyl, rhal dgenated | ower

al kyl, oxo, dioxo and/gf cyandﬂ g phar maceuti cal |y
accept abl e sal ts thereof Fheenzyng di pepti dyl

pepti dase |V (EC.3.4.14.5,|abb evigted in the
follow ng as DPP-1V) iﬁ" G sk the regul ati on of
the activities of several hornones. In
particularDPP-1V is degradifdy efficiently and rapidly
gl ucagon |i ke peptide 1 (GP-1), which is one of the
nost‘ﬁgggﬁt stinmul ator of insulin production and
secretion. Inhibiting DPP-1V woul d potentiate the
effect of endogenous APl . and lead to higher plasma
i nsulR s oM RAR onNR K'patients suffering from

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

rregl IRURS atugi E"gﬁé eiﬂh&ﬁﬂ@ﬁhﬂéﬂﬂy: lydesura il 6l l@fdrm?y lcd/\lrer alkyl,
er e anger qus r a a accofrdl n
Teer Ak P Ioest arenth VbeE Ry E IS NeE e 1! 10yl may

optionally be substituted by lower alkoxycarbonyl, aryl or heterocyclyl;

w
</
D
A

D,
v,

10 R’ is hydrogen, lower alkyl, halogenated lower alkyl or cycloalkyl;

RS is lower alkylsulfonyl, halogenated lower alkylsulfonyl, cycloalkylsulfonyl, lower
alkylcarbonyl, halogenated lower alkylcarbonyl, cycloalkylcarbonyl; or

R® and R® together with the nitrogen atom to which they are attached form a 4-, 5-,
6- or 7-membered saturated or unsaturated heterocyclic ring optionally containing a
15 further heteroatom selected from nitrogen, oxygen and sulfur, said heterocyclic ring
being optionally mono-, di-, or tri-substituted, independently, with lower alkyl,

halogenated lower alkyl, oxo, dioxo and/or cyano;
and pharmaceutically acceptable salts thereof.

The enzyme dipeptidyl peptidase IV (EC.3.4.14.5, abbreviated in the following as

20 DPP-IV) is involved in the regulation of the activities of several hormones. In particular



i nhi bitors have been suggested as drug candidates for
the treatnent of inpaired glucose tolerance and type 2

waole@boomsgs mel [ itus (e.g. Villhauer, W08/ 19998pCT/ErP1064/006355
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related state of the art can be found in WO 99/ 38501,
DE 19616486, DE 19834591 V\D 01/ 48180 WO 01/ 55105, US

9 00/ 34, 41
L T
gcbﬁihowsﬂ mehtsshn@dmgeqﬁ}emﬂ mprog h@c@m@égqgg%fm@hgmg DPP-IV
o3 pgiﬁ%tén%\ﬁ %15 g@e@[)?enlﬂ%géﬂﬂus @L‘P i, Q@ldtléa%"ﬂ‘) MRiMer flagthOinsulin

l'axis o bet es partlcu ar ¥ non-insul 1 n
g

rsperErtons: [ametieas Mlorine e HRRFIER 8 Rt L aRe gEaLEpe 2 dizbetes

t ﬁleﬁﬁﬁnﬁi%heﬁﬁaéfﬁi 1|r131§li=h ﬁnb@{tréﬁblﬁdbddl@ Asodahues '&ienlahgeous
onrLna

e ottt dnP Bk bR P AR Copsequenty, DP-1V
Suhfbiioss e peert hggesenins dnascantlidabes for the ereatnian ofimpnired glucose
?OTC&%‘EC% I%PH %yplu ﬁz‘?%abe@est&ah&lg g% 'm.gflaﬁae? %9821{99 9@}’ O#r $elated state
Ubfisbe st asn o finad HOVORIS9) 8RO, G1E HS1 464, DE 9PaAS3 AW Qp1/40180,
bu&sbi/sBI @ ©8ld196v49! FWd b@/BMleandttb’@soq orpounds of the

Preseﬂt invention can be used as diuretic agents and

or the treatnent r.Q f t

Unex pW@tl'@H? un@ﬁ@vgcyﬁé}% E\q %gllglf‘.grts It%p?a(segﬂc%{gﬁ& (g%n?r pg%?ma glucose
ePéhélp idonkéqRieatlg dhd hehpnelds of thepdesehinnentizinogé oseful for the

| He {e{]ré}l{é?eqsd/ gg%qflglgmté 8‘5&2&?% %rttlézllﬂtarlgmglgh thu?hsdebg}ﬁgﬂt diabetes
phillives akd/oe tmp:sredrghldose)iaﬂmmcabaﬂwdl)as othr serdifomewhgreia the

I nd hﬁﬁéaﬁgn of chloféxe l %\%ﬁ%ee o1l bfﬁﬁ&ﬁ%@ﬂ 8y DPP-MOFid altRerapeutic

€ an and scope o
qu:neﬁnssurmmlmh@cqr@ of the prrent lﬁ\‘l@mq%dﬁn flsp B fed in the

Lﬂeﬁtgiueﬁt SRE6} hiopailaBs of Bisestcf ifflarh MWy bowelsksdadepCotitisrUlcerosa,
y&r p ns| Sc{rg{ar{] 1%1)31% qﬁrgseyptg?qﬁslé 1)3(1%[1’) 661EBrot?c21Pérlgfrf}%?ﬁo%e?the
Ll:é&ﬁ M}ﬁis dfﬂiéilirleﬁﬁt 1rhglmiﬂm©n&h&d1sed)ﬁh dieretigiagént§ andofor the, treatment
romne a I ne f
ﬁyﬁrq 21 lflfﬂla 8ffl¥¥>eert %ﬁlglq ?%?eﬁr‘fﬁ& cngdthe @@ﬁ%%tﬂ%d?s ?{He%q'esent
C i:mibnﬂ‘imt exhibinirhprogedherapentipand plerrmasolpgical p@@m@%égnmared to
al Biph: IGVh% d{mﬂ]g'}/o%rﬁ%tth§ e Whieh §e. 8l ihRBAfekwith pharmacokinetics

rocarbon one tO twenty
and bio avallablhty

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

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

In this specification the term "lower" is used to mean a group consisting of one to

six, preferably of one to four carbon atom(s).

The term "halogen" refers to fluorine, chlorine, bromine and iodine, with fluorine,

bromine and chlorine being preferred. Most preferred halogen is fluorine.

The term "alkyl", alone or in combination with other groups, refers to a branched
or straight-chain monovalent saturated aliphatic hydrocarbon radical of one to twenty
carbon atoms, preferably one to sixteen carbon atoms, more preferably one to ten carbon
atoms. The term "lower alkyl", alone or in combination with other groups, refers to a
branched or straight-chain monovalent alkyl radical of one to six carbon atoms,
preferably one to four carbon atoms. This term is further exemplified by radicals such as



carbon atons, preferably one to sixteen carbon atonmns,
nore preferably one to ten carbon atons. The term
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groups, refers to a branched or,straight-chain
monoval ent al kyl radical of one’to six carbon atonmns,

f
Fuseerogprpr e B SHSh AR B Rt
nn¢1h5dbyty1, ni-sexyt, @pathylbuybartdythe like. t?mgfyltablqlg‘@gmllwl resi ues are methyl
inoe hexyl
ﬁ%’b uply'?l%ﬁl&%? Hé Slpgégﬁ%g?%?ﬁeé?abre I(a)(%/er al kyl
r eS| glscf: g prﬂ%ﬁé{«&eg%w% %IJHIY" pefe\ﬁé fohh 16RENkyl ReduRGwherein at least

especi rre e term "hal ogenat ed | ower
ainle)dftharlelklewgﬁni of the layasrallel gr;@lupgmabce/dqlm wh#{ogep Agspreferably

h elgfé’ or %Il’ﬂg s9§x%? 1 AhO. havs! ﬁéker&amgbﬁated lower alkyl

ace en atom pref rab

cgn?msca,re tr:fhior diflupremeidiyb flupsemerihyl I"r@ ﬁL]@F%IP?T@HI with
ups are trifl th |,
TR PISPINC AP ltbcsaups are L1 Tuoromet

fI uororret hyl being especially preferred. The term

" al kopye'ih ee[lﬁoylylm 408 t&ﬂﬁ Upolp RQ)—, wihe&igiRY isRllys The term "lower-

| kyl. Th
SRR CGMEL e R BT v
| ;g@ﬁé@@@@%@ﬂ@&% e@hclgc%/b u?g%ﬁgggimybluémyopo&:ytgxy and hexyloxy,
H?F@’ Xy, Wi
Ik}E Oaaébﬁﬁlg éé@lugﬂ ‘B'Feci‘(erred Thg te?/m Iovver
a
V\/ne? agﬁronﬁlﬁ"%ﬂ/\@&g@%ﬁr Il%’l-l-efeﬁ g{rb?n %1 ) gr(cs))t gvherem R’ is

dower 4lkdt i ¢ nonoval ent nono- or pol ycar bocyd| c

radi cal, such as phenyl or naphthyl, preferably

phenyl , which may optionally be nmono-, or

tri - STipsteit Gl refand@wmﬂematlymdﬁyvarlwow Ky polysHigecyclic

al oy su&ﬁés %he Gy ﬂﬁ% &ldﬁrefe'ilﬁﬁ 9her®'l 'vlflﬁwﬁaaﬁbiiﬁd)naﬂy be mono-,
ﬁgngv m@mstmg@Wepéeqt&n%%gweﬁp iylh%é\@r ?li(g%)? )}ilt 0, c%rano, azido,

pgrﬁ{n%r ablowet BkGRiiRofor Wpdwaybon atons. This termis
further exenpllfled by radi cal s such as cycl opropyl,

cycl o o and CYG
cycl o % 8%30?@5] IS%EFt %f%\ga?e%?é r'le)(r)éyegpra 1ca110f three to six,
Cyefaadliireer ﬁku:eﬁrbumyatmpt |']Bneatlet1y ipfurhenexemplified By radicals such as
t E);closl’)lflgg’ fi! gyc%'l%ﬁﬁ*tyl cyclopentyl and cyclohexyl, with cyclopropyl and cyclobutyl
being preferred. Such cycloalkyl residues may optionally be mono-, di- or tri-substituted,

independently, by lower alkyl or by halogen.

The term “heterocyclyl” refers to a 5- or 6-membered aromatic or saturated N-
heterocyclic residue, which may optionally contain a further nitrogen or oxygen atom,
such as imidazolyl, pyrazolyl, thiazolyl, pyridyl, pyrimidyl, morpholino, piperazino,
piperidino or pyrrolidino, preferably pyridyl, thiazolyl or morpholino. Such heterocyclic
rings may optionally be mono-, di- or tri-substituted, independently, by lower alkyl,
lower alkoxy, halo, cyano, azido, amino, di-lower alkyl amino or hydroxy. Preferable
substituent is lower alkyl, with methyl being preferred.

The term “a 4-, 5-, 6- or 7-membered saturated or unsaturated heterocyclic ring
optionally containing a further heteroatom selected from nitrogen, oxygen and sulfur”
refers to a non-aromatic heterocyclic ring, said heterocyclic ring being optionally mono-,
di-, or tri-substituted, independently, with lower alkyl, halogenated lower alkyl, oxo,



Elndependently, by | ower al kyl or by hal ogen. The term
heterocyclyl" refers to a 5- or 6-nenbered aronmatic

w@eoosaousesmt ed Nheterocyclic residue, which nmayPCT/EP2004/006355
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optionally contain a further nifrogen or oxygen atom
such as | m dazol yI pyrazolyl,” thi azolyl, pyridyl,

&(5 r'r%ancb Bg&@%%ﬁp&%&{}? rrggzyc ic H}E aiz)% For exampf% pyrrolidinyl,
@pd@hﬂﬂlﬁ JH@epaditl; i[ll bhhﬁlzxmamdl i163] oxazgmnyﬁagrxa@phqhgm]athm}zobémyl or

ﬁ%ﬁlhylf%mplgl q{ 8uc r&rytteg ﬂete%&?ﬁ&erg%@ gid ¥ 6 dl%/ydk@—\(ﬁ’ﬂr pyridin-

cyano, ‘azj do,
- omhe yrolink iy tetralnyi opmdlm@tr hwrowréh@? abI e
substituent is lower alkyl, with nethyl being

grate]:,l flg}{eg%m g}ﬁrﬂq%e@tmﬁl}/“a‘ccep’iable Qits'Umbira B REley &dhe compounds of

SRR i TP LBt BT SRS o1 R P o T obfomic acid,
hrﬂﬂr{c%ﬁﬂ sulpr@eitid l’pﬂlospﬂcfriﬂaadx afrér &id, foraninacid amelemtaiciel, acetic
etqe | OC%/ E%,alc?fb :%ccgrha Fad taf g{l{? ;i{c(% S,X'%ét{mgx% ‘%lggoﬁ’i%'aag salicylic acid, p-
| mﬂeﬁmmm%admndthje bikerwhathayte noh 40 Ggterlitegiotgenisms. Preferred
aI Yith gé $ Qlle%(&lﬁgsd n9a'1 affe¥! a&@atess‘lﬁ & R RloYiHE, ﬁ‘}ldrobromldes and
AR & For

rmptban@u}fgmc aqd@ ‘@myvpth }{yrlrozﬂom 85D qﬁ%ép{pgaéﬂf r)é%erred.

[1, 3] oxazi nanyl, oxazolidinyl, thiazolidinyl or
azet 'Iﬁ'd?wemb%aﬁﬁa{t%msa‘ S ERirBsRr) RATse (09N (RABCIN another

rings .are k pyrldln- 2-one, pyrrolinyl,
t%’f“?‘%ﬂi@@? gyfsl gi(ﬁe)im di hydropyridine. The term d
"pharnaceutical ly accept abl e sal ts" enbraces salts of

t hech&rﬁnOtlﬁd smbbdinoeriy R R{ 41d Ri arh eadhdndenendensty lidgegenchydroxy,
ci ds such A

ToreT AR o ouly BEAR Rl AL HERALOR oF By v

alkakycirbonl P ahle el weduat P> RoARA . 456 phor Gl substiouted
a%; %hlo% lﬁuﬁﬁérqa hd. @fréféraBIél kﬁter@@fd?ﬁfé@ﬁluhﬂhdﬁ; R®and R*are

| inReph q}mpdyyrg]:yc %%Iégplyldgl cﬁ}% ﬁﬁtg% ﬁ& zc?c,:]v;r% ﬁ,@(}f? Ptrer:‘fe rable lower

PlIRES £&6n§&k§i&1e\éﬂ1ﬁ R%,aCiagd Rinee ﬁq@&bﬁﬂmﬂ:onﬂm&r&hﬁbwcarbonly
citrates ydr ochl ori des hydr obr om des and

met hanesul .f oni cid . sgdts |

especitsnopes FB’?’Q?F’&%W ]i%iﬁtRo %%&\gn% %%{%{eﬁta %‘?{d}:ﬁ ﬁﬂf%ﬁg%%t  bydroxy
I oMenet dkoxyRl is - C(O-NR 5)R6. |In another

enbodi ment, R1 is ~N(R5)R6. In another enbodi nent, R2,

R3 anfl, & Iﬁéﬁra%?é:éhﬁ SHERENI&M IR hYIdiReHARexy) ﬁf’df&&b’ly methoxy,
hydrogen or hydroxy. Most preferable residue R? is methoxy.

In another preferable embodiment, residue R’ is lower alkoxy, with methoxy,
ethoxy, propoxy, n-butoxy and isobutoxy being preferred, or hydrogen or hydroxy. Most
preferable residue R® is methoxy or hydroxy, with methoxy being especially preferred.

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

In one embodiment, R® is hydrogen, lower alkyl, halogenated lower alkyl or
cycloalkyl. Preferable lower alkyl residues in R’ are methyl, ethyl, n-propyl, isopropyl,
n-butyl, sec-butyl and tert-butyl, with methyl and ethyl being especially preferred.
Preferable halogenated lower alkyl residues R’ are fluoromethyl, 2-fluoroethyl and
3-fluoropropyl, with fluoromethyl being especially preferred. Preferred cycloalkyl



| ower al koxy, or |ower al koxy substituted by aryl, by
heterocyclyl or by |ower al koxycarbonyl. Preferable
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substituted by di-lower al kylan no or by cyano.
Prefﬁr?ble heterocyclyl residues’in R2, R3 and R4 are

ol_i.no i dyl i azo
OB R LR ﬂ%’%{\}@ﬁ %‘BWPPYl BndRiasihE ‘%tf%éé obutyl. Preferably, R is
alykeoges abweﬂ‘aﬂcyl sedi durshylrorRalogBatahidwrdallylesuch as fluoromethyl.
met hoxycar bonly and et hoxycarbonly. In another
enbodi nent, R2, R3 and R4 are each independently

nydr 992 R tei%ga%%n O | RURE ALKy, b 'Iﬂlo%@x@at&[ R altRulfony1,

rpdngksulfyh e W iangkamsk palopB P UFLAERFEL B due

F%dbglég%heﬁ;»l Pﬂe&ra;lﬂgrok@f myleﬁlw@bf@ldaa@mrmylsulfonyl
STy B BRY AR SOB RO R PG ing especially

rﬁf@feﬁﬁ@ Préferdbydosy alkﬂbﬁbomﬂ eésbdimbRe alreesd:th)dearhanylsethylcarb onyl
et hoxé}flﬁzyb?xé?, Wﬁ%@e&y&caan 61{3'{: AV et g%ﬂ bem es dec1all¥] Preferred
rrsfeetbde IMogenated Weweral kybsxlfonyd w@ﬁcgyea yre Yaoskipnyl and
rﬁg@@%ﬁfbn‘} gp%f%gfégﬁgloggﬁ ecpfo@\feﬁﬁ 'c:?rbf)ﬁ'ysi'rgslr@le@‘ﬂ{6 lafe
aﬂ»dnyaﬂuonmt]@)é@ﬁ@pgkpqd@\,kz tlg lp@qoe ullgonyl ofgce{érabﬁe cycfoa]kylsulfonyl
Cﬁé&gefg' li(%lre 5&%@6@@4&&%@& c?&lKMh rs@m@m@seﬂefabﬂﬁcya]mlkylcarbonyl
sisE Bfeﬁ%uar%%lqpfom Srishpid e ﬁﬁﬁly leaghami 1

ay PHYAANNCARRA Y hyl  bei ng

especially preferred. Preferable hal ogenated | ower
al ky| Inregsrefivadée abatimehit, mzsusdnwewcyls wlo predarpiyly edyypulfonyl, or

flu
3&’&8‘{:&%@?@7@%@ T e‘%ﬁlé&ﬂ er r egﬁ%:/{)/rc IO Ic?rg S %Ilu%rsefe%bly
acyelopnepybsthdnyt.ed cycl opropyl and unsubst ituted
cycl obutyl. Preferably, R5 is hydrogen, |ower alkyl

such Iqlsan%ﬂji&%hb%&rﬂéitoﬂseﬁﬂtféqogélm*m&i Bﬁélmﬁsogelh aaem to which they

fl uoromet . In one e

aqtqu]:tgqhefléwa afz)| 50,963 ﬁ)ét7etae1pg%§ s%ﬁuRaS}fcigﬁ 1f165ﬁ§>1rated heterocyclic ring
CU iR f&éﬁdﬂnﬁ@h’fmﬂ@ﬂhﬂeﬂat@ﬂl sdedbahnfyom mia(bgfg]le ngtgen and sulfur,

g{\lf%r lﬁy @ﬁ?ﬁa&@ﬁ%}/?fp c)ﬁa lalglglbﬁ%lg o%ﬁgﬁﬁw mphé: ?f atptl tfi-substituted,
epf&fdrsblir frampl onddsybstiydds indepenydentlyy with %é\ﬁh 9:]|kgllﬁuf:]6 ﬁsy{nethyl or
PF y éﬁﬂé$e%l#edqg‘>(rler ?\Qc S%%%i‘(ﬁ‘h!‘, thylPb£d, Midx@tnd/or cyano.

ower a onyI res dues R6 are

nmet hyl car bonyl, eth I carhb
In still ano}c/her emboﬁllment P and R® together with the nitrogen atom to which

they are attached form a 4-, 5-, 6- or 7-membered saturated or unsaturated heterocyclic
ring optionally containing a sulfur atom or an oxygen atom as a further heteroatom in
the ring, said heterocyclic ring being optionally mono- or di- substituted, independently,
with lower alkyl such as methyl or ethyl, halogenated lower alkyl such as fluoromethyl,

oxo, dioxo and/or cyano.

In a preferred embodiment; R® and R® together with the nitrogen atom to which
they are attached are pyfrolidine, pyrrolidin-2-one, 4-methyl-pyrrolidin-2-one, 4-ethyl-
pyrrolidin-2-one, 3-methyl-pyrrolidin-2-one, 5-methyl-pyrrolidin-2-one, 4-fluoro-
methyl-pyrrolidin-2-one, pyrrolidine-2-carbonitrile, piperidine, piperidin-2-one, 4-
methyl-piperidin-2-one, 5-methyl-piperidin-2-one, 5,6-dihydro-1H-pyridin-2-one,
thiazolidin-3-yl, 1,1-dioxo-1,2-thiazolidin-2-yl, 1,1-dioxo[1,2]thiazinan-2-yl, azetidine,

azepan-2-one, oxazolidin-2-one, 5-methyl- oxazolidin-2-one, 5-fluoromethyl-



and propyl carbonyl, w th nethylcarbonyl and
et hyl car bonyl bei ng especi al l ypreferred. Preferable
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et hyl sul fonyl and propyl sul fony(ls. Preferabl e
hal ogenat ed | ower al kyl carbonyl “resi dues R6 are

DS e U S M peigay € gser it e
ayebgal d«tyh&ulvﬂﬂdyﬂhey e atiialsedRBe thiazzolidiol bk pperidin-2 @mpl 4-methyl-
?PS’g gr\éﬂ Ll te%/é% éﬂo;o%{;@ﬂlyl olg/rr fhﬁ r@?lo%e A gﬁ%@hf«%ﬁ%ﬂ'z one, 5-

aycﬂhmbmndmrbonws mleﬂpyh q@;ﬁéﬂ@m%meéﬁéédu fere( 1. Hhigzinan-2-yl.

| ower al kyl sul fonyl, preferably ethylsul fonyl, or | ower
al kylaath Qﬂbfﬂher &ﬁ@&ﬁfrﬁﬁt)ﬁh 1R¥en€ AveRtH is diected to compounds of

| | K yl b |
FhovRen. Whoom iy CRAS TR AR %@bﬁﬁeﬁ%}%ﬁr raffoy suchlls
Nhtthege R ad lowet akm sobh tuhmytham aatl R4 éHerdrégennarad B2 and R® together
re {e r
Rt s g TP o STinel f Sitatled INBRA L3 Pl qr 7omembered
hsatueniedioo nnsaéthlatdddnttdrocyldlmlng ggmnallm xgrgteml@gms@mr ptpmasa
%?ﬁlg{] ﬁt%l{er%aﬁ)% fitihe éﬁl%l Qg&ﬂt%@fcﬁ@ king bEind %pﬁ@heﬂﬂr mono- or di-

r trj-substitu era
shositugsd, indepandently; oidelowen éﬁé“e%ﬂmgﬁh%rﬂ%ﬂﬁdw@en%ed lower

lsu SR SoBh bx@u@iormu/orwmﬁenat ed | ower alkyl
such as fl uoronet oxo, di oxo and/ or cyano In

ST potler Sabedt eat . 08 LB RACAN A0

Sconsitingof: 7- menber ed saturated or unsaturated
het erocyclic ring optionally containing a sulfur atom

Of anRYWIRS)-BL SRS, 20 duh ERB Ky -m@%?ﬁillﬁlﬁk}teﬁhyﬂhﬂﬂkm;do[z ,1-
C onal [y nono- or
ISgﬂB@{)ﬁ{lg’t ég’pyrlrﬁd%%glngﬁh’[%ﬁmg&t\}\% th lower al kyl such

as thyI halogen ted. .l o

7T uor GNg)- Coabinat g STRRRPEH 1yt T bip e epgidol2.1-
eqiidoquimelin,3- R5t1aazblilaﬁl-ﬁq@eludtb¢nqmei h the nitrogen atom

to which they are attached are pyrrolidine,

yr ro RSZRS"RQ)' N Emirfb- 980 ithe A ky-0)31406,n1 Po-heeahydro-2H-pyrido[2,1-

et hﬁ ¥12%&e81dn? Of%etﬁar@‘{ LNyl - pyrrolidin-2-one,

one Uoronethyl

pyrr0|d| on rroli ar boni t
pi perd T}e((Ré, S{Si)- -:ﬁn@oo%ég %Hnetﬁoxy-?g 4, g } Ilﬁi hexahydro-2H-
pyrido[2,1-a]isoquinoline-3-carbonyl)- pyrrohdme -2-carbonitrile,

1-((RS,RS,RS)-2-amino-9,10-dimethoxy-1,3,4,6,7,11b-hexahydro-2H-pyrido[2,1-
alisoquinolin-3-yl)-piperidin-2-one,

(-)-(S,8,S)-1-(2-amino-9,10-dimethoxy-1,3,4,6,7,11b-hexahydro-2H-pyrido[2,1-
a)isoquinolin-3-yl)-piperidin-2-one,

(+)-(R,R,R)-1-(2-amino-9,10-dimethoxy-1,3,4,6,7,1 1b-hexahydro-2H-pyrido[2,1-
a)isoquinolin-3-yl)-piperidin-2-one,

1—((RS,RS,RS)-Z-amino~9,10-dimethoxy—1,3,4,6,7,11b-hexahydro-2H-pyrido[2,1—
a]isoquinolin-3-yl)-4-methyl-piperidin-2-one,

(RS,RS,RS)-1-(2-amino-9,10-dimethoxy-1,3,4,6,7,1 1b-hexahydro-2H-pyrido[2,1-
a)isoquinolin-3-yl)-pyrrolidin-2-one, ‘



met hyl - pi peri di n-2-one, 5-nethyl -piperidin-2-one,
5, 6-di hydro-I H pyridin-2-one, thiazolidin-3-yl,

wo 20056008%0- | , 2-t hi azol i di n-2-yl, PCT/EP2004/006355
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|, I-dioxo[l,2]thiazinan-2-yl, azetidine, azepan-2-one,
oxazol i di n-2-one, 5-nethyl- oxazolidin-2-one,

5 tl qg@ggﬁ%)%%ﬁ%& %g@ d%or e?)&;—g%rél 6,7 &%b-he)é?h&%ro—ZH-pyrido[2,1-

@ g@WW@ﬂHmﬁﬂﬁ)ﬁﬁﬁ?ﬂWTH' THPEATaE ORFL 0 mhlch they are
attached are thiazolidin-3-yl, piperidin-2-one,
4- metlhRPYRSIRA)i Hamind29 d)@r@hmethoxy-l 3,4,6,7,11b-hexahydro-2H-pyrido[2,1-

Q
OB ey o omoe,

neth 2-0n 0 le -

R e G
ﬁ? 3he ﬁ?bﬁkﬂtffﬁv%ﬁW1 5A%%s di rect ed to
conpounds of formula I, wherein RL is - éﬁw N(R 5

or - NEERBPRG,RHZ-hminm9aH- -dakidroyy413cht,3d 1 Wylro Imﬂdo[Z 1-

|2M§ﬂn§$m95%dﬁggpma§<ﬁﬁthoxy and R4 is hydrogen; and
d R6 together with the nitrogen atomto which

t hey gﬁggﬁgﬁ)% 'rqf‘f' EA t ég rﬁ’a%oléin 26y1 9&0%‘1&%&1&%? 40, 4,6,7,11b-

sat utt §atura cl1cring optlionally
d@ﬁﬂwﬂﬁwﬁéiay%@ﬂﬁdra5Pawma%n 'ﬁﬂ%Fﬁer heteroaton1|n

the ring, said heterocyclic ring bei opti onal

nono-(RORSR Pubr$1,1 disesd], 2]th@@pemrdeﬂi-951% dmeﬂlop% 4,6,7,11b-

Hekomlassob-poriasibyvd]isequiabhiyl2 ylhairegenat ed | over al kyl
such ‘as fluoronethy oxo, di oxo and/or cyano.

Pr ef 95 gﬂ frgmi’ [rlo{]trﬂ&ﬂ%ai )%y, mihﬁnéth%x;algzﬂdmﬂ;-

sel e SIS

(fP?Sa f‘R@ P'Zﬂ eroa 950%1“8 ﬂ%‘?&er 3 46,7, I b hexah
dro-2H pyrido[ 2,1l a] isoquinolin-3-y rroI

%I/. yl ~( Sﬁtﬁg\(rﬁﬁﬁa[s RS)-2- am1n0q9 10- dlmethoxy-l 3 f g 7,11b- hexahydro -2H-

(@%d%ﬁz R3) isé Ariaslin9-yD)-4 Snddhylgiyhokdid-23né, 6, 7, | | b- hexah

H-pyrido[ 2, | a]
I s0q L)t )
e L AT
BT -apD-&methyl pyrrotidin-2-né;

|squ|noI|n 3-yl)-azetidin-I-yl-nmethano

(SS) -(RII-RS, 3?@ 1R$9111120 Qﬁﬂﬁbmgthl?@Y'db%@ﬁd)w -hexahygrqs 2H-pyrido([2,1-
ba ﬁ%é&mﬂiﬁi} Ay ZI -pyrrolidin-2-one,

-a]lsqu|noI|ne carbonyl ) - pyrrolidine-2-carbonitr
JS% (R %lﬁ aﬁﬂ(ﬁ anQethc;igf s 'ZIQ; NP hexahydro-2H-pyrido(2,1-
)-4- neth pyrrgl%ﬂ? Y one,

(S,S,S,S)-1-(2-amino-9,10-dimethoxy-1,3,4,6,7,1 1b-hexahydro-2H-pyrido[2,1-
alisoquinolin-3-yl)-4-methyl-pyrrolidin-2-one,

e
3
a)is oqumohn 3

(R,R,R,R)-1-(2-amino0-9,10-dimethoxy-1,3,4,6,7,1 1b-hexahydro-2H-pyrido[2,1-
aisoquinolin-3-yl)-4-methyl-pyrrolidin-2-one,

1-((RS,RS,RS)-2-amino-9,10-dimethoxy-1,3,4,6,7,1 1b-hexahydro-2H-pyrido[2,1-
alisoquinolin-3-yl)-4-fluoromethyl-pyrrolidin-2-one,

1-((RS,RS,RS)-Z—amino-9,10-dimethoxy—1,3,4,6,7,11b—hexahydro—2H-pyrido [2,1-
alisoquinolin-3-yl)-5-methyl-piperidin-2-one,

(RS,RS,RS)-N-(2-amino-9,10-dimethoxy-1,3,4,6,7,1 1b-hexahydro-2H-pyrido[2,1-
alisoquinolin-3-yl)-propionamide,



a] i soqui nol i n-3-yl)-piperidin-2-one, (-
)-(S,S,S)-1-(2-am no-9, 10-di net hoxy-1, 3,4,6, 7,11 b-hexa

whyasoe@ks pyri do[ 2, | a] PCT/EP2004/006355
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isoquinolin-3-y|)-piperidin-z-ﬁg_,
(¥)-(RR R)-I-(2 am no- 9, 10-di net hoxy-1, 3,4,6, 7,11 b-he

xahy VA | ‘
i S 09 3?\%&%@ N g pIIhB g}, ]iO dclhrr]neél}ogcij{—e 1,,3,4,6,7,1 1b-hexahydro-2H-pyrido[2,1-
la)isemEnRG-R) g9, 10- di met hoxy-1, 3,4, 6, 7,11 b- hex

ahydro-2H pyrido[ 2, 1 a]
i soquiyelopiapaBecuthoxalinaich((PRPBRSM I th$)-2-2mireg-9,10-dimethoxy-

d nd3-
(1%%,52;1?&%#;&%@&%&{@ 1|8 ialn3-3)-4nhde], | | b- hex

SSqu (g%_? Rgl%')%ya{na%l ' &}](51 d%n%ﬂ%t}hl (3»(4%87 11b- hexahydro -2H-
@yrisp| lﬂbmwm Br-o) p%fﬁear&[ﬁzetm]wrohdm 2-one

i soqui nolin-3-yl)-4-nmethyl-pyrrolidin-2-one, |-((

RS, RERSRSRS,RE)-9-(20mthondt edieth @y 4L, 54,87 11b- h@(ﬁ}é)hii@'rzél

614, fQfido u1nohn 3-y1)-4-fluoromethyl-pyrrolidin-2-one,
?ﬁsoqw nol |dn 3-yl) yzf et hyl - pyr}; oply|rd| n- 2- one,

(RS, F@f 2§%§F %pﬂ N05 Qo D1 LIRINGKY 1 54K 1 To-hbbnparadi.

ydro

aysidal il reaugalins: VB 4yl Rpralidim2 26 ne,
I-((RS RSJRS) 2-am no-9, 10- di met hoxy-1, 3,4,6, 7,11 b-hex
ahy dr(@)2H.(B§,38 A9 3-aihin & B dridimkihexp-1y34,6,%4 dbdexahydrs 2H-

( ) -2- 9, 10- di
T S ek o 5 0

e py e 5 1y 9dkh ¢ rMétﬁHk;F‘?346711b hexahydro-2H-
((53%87@0%%%?[( é@lﬁ?qﬁhg;ghgg’ Zman&%lr}/ E Jonddt hydgocrﬁorlde,

[21a|squ|noI|n2yIamne é
2] t hi R+ IREASASH1HS)R-amiret}- ﬁéommyﬂnoxg»l 3,4,6,7,11b- hexahydro -2H-

i&ay@d?){i 1 hiniesalnelies -yDL ByibidedtRyl-pyrrolidin-2-one dihydrochloride,
a] i soqui nol'i n-2-yl am ne,

( Sf;hé mké ﬁgﬁsi? Rabrido-3 Moty 4| S 67 01Y-Rexifird-2H Pyrido(2,1-

}SQSTlFl§ B ‘IOF‘?F d’ﬂ% Oﬂe’mst hyl - pyrrolidi n 2 one
(RS RS, RS, RS-I-&Z am no- 9, 10- di met hoxy- | I&b
exahy&}((@RﬁH@Srhlb $)-2-amino- 9 10-dimethoxy-1, 4,6.7, 11b hexal:ly ro-2H-

pyrido[2,1-a)isoquinolin-3-yl)-[1,3]oxazinan-2-one,

1-((2RS,3RS,11bRS)-2-amino-9,10-dimethoxy-1,3,4,6,7,1 1b-hexahydro-2H-
pyrido[2,1-a)isoquinolin-3-yl)-5-methyl-pyrrolidin-2-one,

3-((2RS,3RS,11bRS)-2-amino-9,10-dimethoxy-1,3,4,6,7,1 1b-hexahydro-2H-
pyrido[2,1-a]isoquinolin-3-yl)-5-fluoromethyl-oxazolidin-2-one,

1-((2RS,3RS,11bRS)-2-amino-9,10-dimethoxy-1,3,4,6,7,1 1b-hexahydro-2H-
pyrido(2,1-a]isoquinolin-3-yl)-3-methyl-pyrrolidin-2-one,

3-((2RS,3RS,11bRS)-2-amino-9,10-dimethoxy-1,3,4,6,7,1 1b-hexahydro-2H-
pyrido[2,1-alisoquinolin-3-yl)-5-methyl-oxazolidin-2-one,

and pharmaceutically acceptable salts thereof.

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

.group consisting of:



2,1 -a]isoquinolin-3-yl)-4-methyl-pyrrolidin-2-one,
(R-1-((S'S

W($)(_)03/0?ﬂ;m|no]- 9, 10-di met hoxy-1, 3, 4, 6, 7, | | b- hexahpdr/BPbY/ 6355
yrido[2,]a
i soqui nol i n- 3- yI) 4- et hyl - pyr?%Fidin-Z one,

(S)-

10, iy e Bl dmchavahoan i hyrugpe o0
a 1sgwapw3rsﬂ) ﬁnai‘ﬂh 11%3%1’1}?%@69?# ol i di n- 2- one,
(S,'S'S,S)-1-(2-am no-9, 10-di et hoxy-1, 3, 4 6 7,11 Db-hexa

hydr (I-Z-!és SySy+1i-(@edrdinoay, 10-dimethoxy-1,3,4,6, 7,11b-hexahydro-2H-pyrido[2,1-

ARGk AtdTBIdhy) - pyr ol i di n-2-one,
(R hl‘!“ ] ﬁaﬁa%nno 10- di met hoxy- 1, 3, 4, 6. 7, | | b- hexa

5 hydr @sﬁﬁs’ %ﬁ/ mzir% 9t]19 c}lmethoxglll,.%déll ﬁ 7211b hexahydro -2H-pyrido[2,1-

[ soq
| alspREnRSI Ryl -2 raﬁﬁhﬁlopmqlbhla* Rhoxy- | , 3, 4, 6, 7, | | b- hex
ahydro- 2H- pyrido[ 2, 1 a]

i SoqL(RrSCRS RS)314(2) )anﬁncbwu@mbmthm 13s4.63b i1k rexghystie-2H-pyrido[2,1-

1,3,4,6,7,11b-h
ah%/s() o offn p?%l?ﬁ oe[igmh?@r&lﬂq;yﬁuﬁmlmy ex

'( ;gqu % 13xo- 1”2351@%(%84 PS8l §-0%nOBBxy-1,3,4,6,7,11b-

‘3241' 13?"1}1}”811?%'62)'(@%80 2H ryrido[2,1a]
|squ|noI|n 3-y propi onam de, (RS, RS, RS) - N- ((2- am no-9
, 10- diRyet- «6;6;8)#2-3@:;@9;1@ dimithiosy-d By 6.12 heyahydap2H- pyrido[2,1-
'aﬁ%kjﬁﬁ%hhfk %34'—1}13 1 pyikaldifle oy cl opr opanecar boxyl i c

10

aC| d ((2RS, 3 11 bRS) - 2- am no- 9, 10- di net hoxy-
yI > 4@%%5} E.e« F{SQO P'?h% ﬁ Il%lhéﬁﬁyureom@yﬁdo 2,1-
1@139HH@PH85?’57Y 43‘"“3 VPl gx%ﬂf’ydro 2prr| do[

2,1-a]isoquinolin-3-y )-4f|uoromethy| f)){)rrolldln
15 e ( RSI-RRFKS,RS)- 2+3,n(120fc9rﬂ0nd;ngethoxy— ,3,4,6,7,11b-hexahydro- JH- pyndo[z 1-

Qis@hﬂfﬁbhﬁxy 11}—,5311141;}@1 Flpbhbmhﬂbah,ydr 0- 2Hpyri do|
2 a]lsqu|noI|n ) -4-fl uoronet hyl - pyrrolidin-2-on

12 2§ éS lﬂ mmo -9,10- dlmetho 1 3,4,6,7, 11b hexah dro 2H~
,& gqg_ﬂpﬁ ]il-' irﬁuorome&iyl -pyr —)§¥oné
2 I-a |so ui nolin-3-y )-4 fluoronethyl pyrrolidin-2

e, ( RQR)I-I (zzsssasbS) B@}maoe?rﬂaon@f@&md]i ?néér?@w’ hexghydrg- g-2H-
20 >pyridd]2 1eqaByeinetiztpy)-4diioromethyl-pyrrolidin-2-one,

3-((2RS,3RS,11bRS)-2-amino-9,10-dimethoxy-1,3,4,6,7,1 1b-hexahydro-2H-
pyrido[2,1-a]isoquinolin-3-yl)-5-methyl-oxazolidin-2-one,

and pharmaceutically acceptable salts thereof.
The compounds of formula I have three or more asymmetric carbon atoms and can

25  exist in the form of optically pure enantiomers, mixtures of diastereomers, racemates, or

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

In one preferable embodiment, R}, the amino group in position 2 and the hydrogen

in position 11b of the pyrido[2,1-alisoquinoline backbone are all in S configuration, i.e.



2, 1-a]isoquinolin-3-yl)-4-fluoronethyl-pyrrolidin-2-on

e,

W@ B)osk0008¢RS, 3S, | | bS) - 2- am no- 9, 10- di net hoxy- | , BCHEB084/006355
| b- hexahydr o- 2Hpyri do[
2,1-a]isoquinol m3-yl)-4-fl uor"olrg'ét hyl - pyrrolidin-2-one
di hydrochl ori de,
(R -1-((2S, 35, || bS) - 2- ani no-9, 1d¥idz net hoxy-1, 3, 4,6, 7, |
| b- hexahydr o- 2Hpyri do] o R’
2, 1-a] i soqui nolin-3-yl)-4-flugfonethyl - pyrrolidin-2-on
e di hydrochl oride, 3-((RS,
RS) - 2-am no- 9, 10- di met hoxy-1+73, , 7,1 | b- hexahydr o- 2H
pyrido[2,la] isoquinolin-3-yl)-okazolidin-2-one,
3-((2RS, 3RSJI | bRS) - 2- am no- 9, 10~di net haxy-1,3,4,6, 7, ||
b- h. exahydr o- 2Hpyri do[

|21 l( i :!ngig%lr g?e:lfeizrgslg _eXllbz)c_h{nllén%,]Igz(ﬁlzeia%plb %fo%%a position 2 and the
| HyldRSYen2n position 91H 6f thi pptidalRyl-4]js8quinlize badsbpexaryl iR
2Hpyri d .

fogﬁgﬁag%ﬁﬁiehol i n-3-yl)-5-nethyl -pyrrolidin-2-one,
3-((2RS, 3RS, I | bRS) - 2- am no- 9, 1O-|qi_‘|r21et hoxy-1,3,4,6,7,11

b- hexahydr o- 2Hpyri do|
2,1 -a]isoquinolin-3-yl)-5-fluor

t‘hth oxazol i di n- 2-on

-((2RS, 3RS, | | bRS) - 2- ani no-H,»
exahydr o- 2Hpyr i do[ % N

( thoxy-1,3,4,6,7,11
-h

, | -a] i soqui nolin-3-yl)-3-nethyl j}pyrrol i di n-2-one,
-( y

-h

(2RS, 3RS, | | bRS) - 2- ami no-9, 10-di net hoxy-1,3,4,6,7, ||

e
I
b
2
5 3
b- hexahydr o- 2Hpyri do[
2,1 - aﬂtlvsﬁﬁ’gy!é]%f}%éi{ﬂt'e&'t}ﬁt)thét%b@ﬂﬁds@fﬁé@rﬂ%ﬂnﬂa(@nﬁn tieinthvention
phar maceut | 'y acceptable salts. ther

f. .
EwppbE dﬁqi\ﬂgilsqgk %@%iog%@w pa?w@% & V%%V?SOWIHEH gre(c%)able of

A SRR EDaRR k& HegHlrdnt e6MpbeEndiotivo.consi st i ng

of : (RS, RS, RS) - (2-am no- 9, 10-di net hoxy-1,3,4,6,7,11b-he

xahydr.p- 2H pyri do[.2, |.a

i soqu{rﬁ?)l’lieﬁel'-O 3@/"165]{:‘?’?1?15% £atet -aﬁry?qu?reﬁc}rr%en%lﬁg?faft}l re of compounds
10 ) of BriSul)l: The Grapdunds of the-pdeseat insafion @nbepreparedsasthslo:

hydr o- 2H pyri dof[ 2, | a] 2 s 4 s

| SOQUi Pl If8ltoviMé YeaPlididcheings Bchéitie 1 to 6) substituents R, R, R, R, R

;ﬂ%gﬁ}%&@%&%é’lgﬁ% {ggﬁegné‘é)ib%ivgﬁfr@é%Xfﬂerv@isé"in@ic&tédl. b- hex

' soad ICg?nlploﬂ;x s c))/fJ g)efufrr_ o%%a']:%% srygltfllegfzg& £o&rbamate A by methods
known in the art, preferably using hydrogen chloride in dioxane or trifluoroacetic acid in
15  dichloromethane when P is Boc. Carbamate A can be obtained from N-benzylcarbamate
A' by methods known in the art, preferably by hydrogenation at a pressure of about 3
bar, in the presence of palladium on activated charcoal, in a solvent such as ethanol

(Scheme 1).



(RS, RS, RS) -1 -(2-am no-9, 10-di net hoxy-1,3,4,6,7
I | b- hexahydro-2H pyrido[ 2, 1 a]

wo sumqmi)usq;s in-3-yl)-5,6-di hydro-| H pyridi n- 2- onBCT/EP2004/006355
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(S, S, 5-3-(1,I-dioxo-[1, 2]th|azh
xy-1,3,4,6,7, IIbhexahydro-
2H—pyr|do[2 I-a]|squ|noI|n 2-yl am ne,

(Rpemed(s, S, S)-2-ani no- 9, 10- dlrrethoxyl 3,4,6,7,11b-he
xahydr o- Qwhp%Mhdo[Z | a]

nan-2-yl)-9, 10-di met ho

i soqui nol ih-3-yl ) - 4-net hyl - pyrropldln 2-one,
(S, SS, S) (F am no- 9, 10- di et hoXy

34,6, 7, )lb hexahydro 2k pyrd dol 2 ) a]
:sow olmh 3-yl) - 4- et hyl roNldln 2- one,

iSOéUIn0|In 3- yI) 5- et hyl - pi peri di n- 2- one,
(S)-1-(@2S, 3S,11bS)-2-am no-9,40-di net hoxy-1, 3,4 I
>6 7,11 b- hexahydro 2Hpyri do[

s aasllit%lg Hine] hridtedtid kro‘lhpfshéh) sw@izilvkydaongl (2] d’]}yR)x?cfhrbonyl
4(1%569 :fl‘idb %i@{g OtF%% Carg]o{l]ﬁ (%03‘)0 di met hoxy- 1,

2, I-a]|squ|noI|n 3- yI) 4-f | uoronet hyl - pyrrolidin-2-on
e, 3- @&r&%ﬁi aldobfgohnd 'oﬂfl‘irﬁﬂdeQA mto a compound of formula I is done by

ZCJI?avgﬁ S ar%i(r}/o rbg’ec h o’u 'Pﬁ({] (ia_l% r{d %‘%Eectmg group can be
pcimwerbé(cceaﬁrﬁlapﬁ sat PreATE rt ‘-’gﬁal[nﬁ oribegi BRocint,
cRropgting groops, rierné ’&Ieﬂlag‘ﬁiu‘égatrhNew Yorrk AB94e pagey AfiR201. Ereferably,

gﬁéa%gb @ﬁé@nﬁfé%r@é@tu@ggr‘éh hsﬂidrféﬁnfd@f #aidit comditiend. e preferred

cg&léarpael gmlrbq prr??%gl ng grougflsc' t&? \?ﬂ Qgéa%oﬁlgp%ﬁﬁh can be cleaved by
;mdqlwemh rongsidhcech aslydETece kBECE GF FTugTfRcHEAdd, or with
Presfiesady. Breferbisig) inBrieavddwith kbl laydrogengrhborflei solutiosiin dipeane.

sAl?él}gtg%\% ﬁngggﬁrbt@c rBhﬁ’B dldaRedby EMYUC hydrogenatlon under

%_ ac bone are al
2not her preferable

enbodi nent, R1, the am no group in t 2
hydr o"@]gq~§ynﬂ1epjg of amnislg dqengaty%s {ths outhrrl)gds 1In Slcﬁgme 2% sttalrhc(se with the -

Pietoebed B, (RF & hathgilirrediyil ) €obgokinds of farmukl B aierwel known in the art
(e.g., Helv. Chim. Acta 1958, 41, 119). Reaction of B with ammonium acetate in a solvent
such as methanol produces the B-enamino-ester C, which is reduced, preferably with
sodium borohydride/trifluoroacetic acid, to the corresponding the $-amino-ester. The
amino group is optionally benzylated and then converted to the tert-butyl carbamate of
formula D. The ester group of D is hydrolyzed using a base, preferably potassium
hydroxide or sodium hydroxide in a water/tetrahydrofuran mixture, to yield the acid E.
Compound E is reacted with an appropriate amine in the presence of a suitable coupling
agent, e. g., O-(7-azobenzotriazol-1-yl)-1, 1,3,3-tetramethyluronium
hexafluorophosphate (HATU), and a base, e. g., N-ethyldiisopropylamine, to yield amide
A2.



configuration, i.e. It will be appreciated, that the
conpounds of general formula (1) in this invention may

wheoodeeisyat i sed at functional groups to provi deCT/EP2004/006355
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derivatives which are capabl e ﬁf conversion back to
the parent conmpound in vivo. T &'present i nvention
al so relates to a process for the nmanufacture of
dcehpoedds of fornula |I. The conpounds of the present
i nvention _can be prepared as be oW In the follomﬂngaw,w
reacti on gchenes (Schene 1 to 6 2sug(gtaituents Rl, R2,

have t he nea |~a§ % defi ned above,

onpounds of genera
om | :
e

COOR?®

car bamat e Aby net

i n digpxane or trifluoroacetrtc acid in dichloronetiane
when P is Boc. Carbamate A can be obtai ned from D
N- benZy| car bamate A by met hotls known in the art,
preferably by hydrogenation at a pressure of about 3
bar, in the prmsepege of palladiumon activated
charcoal, in a s§i vent such as_gthanol (ScH&m ™ o

1). Schene 1 A

gr oup SUug: n onycarbod&l (Z2), allyloxycafbonyl
(Al oe), an reflerably, ft-butoxycar® Sq) . °
Converti onpound of formula A jn gdompound

of fornula Igis done by cleaving the Bning pfotecting

group. The cl eayage of the amino protectihg grooup can
be done by conventional nethods as they are for

exanpl Lped_i nieci enski, Protecting groups,
ig?%e%)g‘ﬁ?g%&g?ut tfgé’f%’ o Yor k 1994, pages 192- 201.

Preferably, cleavage of the am no protecting group is
done under acidic conditions. The preferred carbanate

o noprotecting graup 15 Lt it onvcar b WhLeh o an

h@reaed it BEmd® Atd E is dohuatabiart dcatbamatd F trough e furtius

Le\giFr% ge%iaéjnn% : usﬁ{iﬁlgﬂﬁfﬂ Yoovd id e ﬁft?@.vg?,dl‘eWahEHr&MW 4, 30, 2157 or

h etraha;zdgn(ielt.o 1r9|84:,e 258, (3)5 luSt)I X_l[l]'lil‘llenG 1sI lg)r)c(ﬁlqge'd from carbamate F via standard
methods (H,, Pd-C, acetic acid in the case of RP = benzyl; BusNF/THF, Et,NF/CH;CN, or
CsF/DMF in the case of RP = Me;SiCH,CH,). Amine G is reacted with acid chloride,
sulfonyl chloride, or chloroformate H in the presence of a base (e. g., triethylamine) to
afford amide or sulfonamide K. Alternatively, amide K is obtained from G by reaction
with lactone J, followed by conversion of the newly formed hydroxyl into a leaving
group, using methods known in the art. Finally, cyclisation of K using a base, e. g.,
sodium hydride, in a solvent such as N,N-dimethylformamide, optionally in the presence

of sodium iodide, leads to A2.



Al ternatively, the am no protecting group is cleaved
by catal ytic hydrogenati on under conditions well-known
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derivatives Al is outlined in Sgheme 2 and starts with
the b- ketoester B (Ra = nmethyl“or ethyl). Conpounds

of formula B are well known in the art (e.g., Helv.
Achéme3Acta 1958, 41, 119). Reaction of Bwith anmoni um
acetatg.,d n @ solvent such asgdetkranol produces the Boo~, R°
b- enam nofester C, which is reduceg, preferably with

‘ onverted to the
by car bamat e of D. The ester gi
I?Iaydrolyzed using a bage, preferably potassi umg
hydr oxi de or sodi um hydroxide_ in a

wat er /& et rahydrofuran nixturef to yield the acid E
Conpound E is reacted with an appropriate amne in the
presence of a suitable coupling agent, e. g.,

O (7-azgbenzot tsi azol -1 -yl )-1,1,3,3-tetramet hyl uroni um
hexafl ugr ophgsphat e (HATU) Becapei® abage, e. g., Boow, R’ 8
N- et hyil di i%opropyl ami ne, to yiel § ami de A2. Schenme 2
= metfyl or ethyl, Rp = Hor )
| act er irkat
acid E and is outlined Schenme 3. Acid Eis
converted into carbang F
rearrangenent, using nmetkbds known in the art (& g.,
Tetrahedron 1974, 30, 2157 or TetrahedronLett. 1984
25, 3515). Amine Gis produced from carbamate F via

PSP i, . S 0 € st o,
thEEhd 0fOBD = Me3Si CH2CH2). Amine G is reacted with

acid chloride, sulfonyl chloride, or chloroformate H
in the presence of a base (e. g., triethylamne) to

o PRt SR EE Yo R Sprane

bscheareve Thig alkyativh of Gewitlyalkenylbalideyldiin e presenee of a base, e. g.,

| @AYy M B YRlowli Byt ds thpienicBof dibasaSd. ., triethylamine) with

leicr}]fﬂi;;l%l’e I\E,ya%%olrgsae}r{q%g I\?%o?nﬁ%ﬁfnﬁqq B sﬁgﬁ&ed %o riflg-closing metathesis
(Acc. Chem. Res. 2001, 34, 18), using a ruthenium catalyst, e. g.,
bis(tricyclohexylphosphine)-benzylideneruthenium(IV) dichloride, and optionally a
Lewis acid, e. g., tetraisopropyl-orthotitanate, to afford A3.

G

Scheme 4
Boc R
BOC\N/RP ” \N/ FG:
6
NH, X/R N\n/\
1. L .
0
R N R N
X
] 2. W]/\ R®
(0] 4
R (M) R
G N A3

RP = H or PhCH,; X = leaving group, e. g., Cl or Br.



sodi um hydride, in a solvent such as
N, N- di net hyl f or mam de, optionally in the presence of
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Me3Si CH2CH2 or PhCHZ; Rp = Hor14hCH2 W= Cor S(=0; X
= | eaving group, e. , or Ols. Unsaturated

' act ?{?@&E}%%Q%B{@gr tlgr A%{g arg ntapete accoer %rf 'yc .5@ b?
afek‘emdt ohaimkeG (in(thpcashef Bre&@rﬂ?? the qﬁéﬁ‘s‘éf R é ywith
@tphfﬁ{eaarammon&e@ lok wmﬂlybg&ﬂaﬁd{dsaﬂ‘he traféformdtenpofds are secondary

% ife aspee’rfo fne h@gr@@ac’u‘% 5]!1'{1@&6/111 dratjlsgteoMnd
Of tls’ ed to
rS}ﬂWg%‘PI’éé? Uﬁ%t‘%ﬂ Wi s. 2001, 34,

18), using a rutheni um cat alyst, e. g.,
tﬂch(mgﬁcycl ohexyl phosphi ne) - ben2yl i dener ut heni un( | V) di
chloride, and optionally a Leyisageid, e. g.,

tetrai SBthJ‘QF?W orthotitanate, t& afRford A3. Schene o~y PRS
Rp = H or PhCH2X—IeaV|nggroNﬂ g., d or

Br. Am deg 2[e SUIfonamdes of la A4 are prepare
: ) Lo Schese-5, H nent of —amme
b = H or P (in caeof R5 H)W|t

perforngﬂ_ e. g., by alkylatbon reductive alkylatlog
or acylation and subsequent reduction, using methods
KefowH drPHCiE,. art. Scheme 5 A4 Rp = H or PhCH2.

Ket oester B canbe produced from
1,2,3,4-tetrahydro-1-isoqui nolineacetate Q via

Ketoester B can be produced from 1,2,3,4-tetrahydro-1-isoquinolineacetate Q via
diester intermediate R (Scheme 6), according to literature procedures (e. g., Helv. Chim.
Acta 1958, 41, 119). Compounds of formula Q are well known in the art and can be
produced by a wide variety of methods (e.g., Synthesis 1987, 474 and references cited

therein).

Scheme 6
COOCR? COOR" COOR?
R! " X -COOR" gt ~COOR
R2
R3
a B
= methyl or ethyl.

The compounds of formula I have three or more asymmetric carbon atoms and can
exist in the form of optically pure enantiomers, mixtures of diastereomers, racemates, or
mixtures of diasteroisomeric racemates. The optically active forms can be obtained for
example by fractional crystallization or asymmetric chromatography (chromatography
with a chiral adsorbent or eluant) of the racemates of the compounds of formula L.
Likewise, synthetic precursors of the compounds of formula I can be separated into the

pure enantiomers.



diester intermediate R (Scheme 6), according to
literature procedures (e. g., Helv. Chim Acta 1958,
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art and can be produced by a \fvi1 e variety of nethods
(e.g ; Synt hesi s 1987, 474 and Teferences cited

t her It alca ﬁge%pq%c%ﬁ%gurn%ﬁxi otoer §§Lht¥4rahy-ﬁli]§ 1‘586@9%%%&%6
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s hetamtac s SO BR R (SRR PRFF Brpecompounds o
ésrantlh DIyticallyputedoress afQ dicasdldmenmsn she litarewstand can pe

g‘é&&d&a& oftf thd 'ch%hﬁrteQ LSRR bl Eﬁ?@ﬁﬂﬁﬁ@@n usthe clapdl k&alving agents, e.

& ;t,ér\f/rg{q ic 2&% r1ggmpgzé<a gﬁal W%%S%z ARGk v@ﬁa{he pure

enmtomedre G aph pe winthesiged fﬁqolnaqlchar@ghqeggﬁ@rsoq go b‘d aﬂ@l}mgfof ketene
ts aE@SIe RS aRrdHes bhreaipDimits pedsed@rafubizal ILewis acids, followed by

or nuwf)ﬁ %F ﬁgeg%& LG RG St cs%sgcjetséhrgfed%?e'mﬁféﬁgﬁn @hd co-workers (J.
irarfthesers 2007, 5%??8@%%& e opti cgl ly pure forms of

1,2,3,4-tetrahydro-1-isoqui noI i neacetate (Q) can be
Ssbeme? a starti ng rraterial for the synthesis of
optically pure co ds of formula L. Optically pure  coope

Iterature and can be
cbisihmuL R!
|12 i ng agents, e.
[ c acids, as desg¥i Mont zka et alr?
(USS4§2086) Alternatively, tke pure enantioners Q@ R
can be synthesized fromachiral precursors, e. g., by..
addi t¥ on of ket ene silyl acetal ¥ Sto nitrones of @
formula T in the presence of chiral Lew s acids,
flblztmnédlbweth)éductl on of the intermediate U with zinc,
as descri bed by Murahashi and co-workers (/. Am Chem
Soc. 2002, 124, 2888, Schenme 7). Schenme 7 Ra = nethyl
or ethyl. The invention further relates to compounds

of 1opm r}nveinglo}n AsndstRgdo @aﬁf@und%? RoriRIM 136 8¢MREd above, when

accor process as above.
manufactured accordlng to a process as defined above.

forms of Q arge ndbwn in the
Fwod ce.f[@mtﬂ

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 -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.

The invention therefore also relates to pharmaceutical compositions comprising a

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

Further, the invention relates to compounds as defined above for use as therapeutic
active substances, particularly as therapeutic active substances for the treatment and/or
prophylaxis of diseases which are associated with DPP-IV such as diabetes, particularly
non-insulin dependent diabetes mellitus, impaired glucose tolerance, inflammatory
bowel disease, Colitis Ulcerosa, Morbus Crohn, obesity, and/or metabolic syndrome or
B-cell protection, preferably for use as therapeutic active substances for the treatment
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the present invention can be used as nedi canents for
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associ ated with DPP-1V such as di abetes, particularly
non-insulin dependent diabetes nellitus, inpaired

%ngl %3)28{) l er%?énd&l aid 5%%58 er?a% Cja'/s n%'ﬂﬁﬁ?aﬁrgd/f)%ﬂaﬁﬂea glucose
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ernore,” the conpounds of the present
|m9EhYP3@ﬁ0%13}1Peﬁén%f§bd as diuretic agents or for the
treatment and/or prophylaxis of hypertension. The
| NV enthi 20t embbaintend) thoinvehadereldtes tohanethod fifrithatreatment and/or
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carrier ands
aﬂbruimnhn dEpeniiherdialidhe melltestimpairedplates tolera@m@ﬂmator)’
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nces’ artl cu C active
sroslt mct%mfloprefen@lx fos e tesRtmanmSY orjrephx K PN insulin

dde%%@?egit d‘MPn'gfetg' In%[}ﬁu@ﬁ?d?&‘ 1%1?&@'€W{g1d&0@35’te¥%ﬁcé ?ﬂgclaﬁuethod comprises
nsu

naéimmtslfﬁgmg arﬁ@&ilm ée@%% PeYp. fr?ﬁ@%mlﬁ‘@ ¥ifthermore,

bpeehvedtis s aderes €00 intihsd thicthe asatmdid ahd/er fraphiylaxis as defined above,

0 Esrlglfp%/tps Psgﬁ?i}f r%?r?;lléng?rs ndélgrr!te i ré:Fug pégllt Ihrés 1 l%eneﬁaal effect.
subst ances for the treatnent and/ or prophcél axi s of

non- i Aisainiventetepfortientelatisab dheese v Fompends g defined above for the
&Fﬁ%neﬁgargi/ oﬁgghﬂ i€ B%Q&ses '%Hﬁéﬂﬂ'@r% ARoEiatel RALH DPRIOVIs06h as
re es S as

ove f

ddigbetes, pariigalarly ngp- lmyflmukae H@B ghgeeh flitusy impajed glucose
S%Sﬂécﬁﬂaﬁﬂatémweﬁéﬁéﬁﬁé] iCotitigl U(Dcferdikﬁ,dﬂbyﬂtﬁ)@rshﬁfobesny, and/or

PR S ) e EEAE T T BN o s
Po Oy mulin dgfendbsteisdesumidituaned/as anana:d@&uqmsq tolerance.

(E{)Elbréli)]%/ gfﬂ%g,g.]l%glg{irét?o%e Fa?es R hE YL ALA K C?dr&ngé Qhlldithe disease is

tus, 1npaire ucose
t byrert@nsien or tdﬂhamasahyrebea&ﬂntdl sease, Colitis
U cerosa, Mrbus Crohn, obesity, and/or netabolic

syndr ﬂ{rﬁicﬁ’ﬁorp 'tﬁ@llnlvelﬁfdi’lt 1Rfakds 96 theﬂfs@f)ﬁécﬂﬁlbdhrfd@ fas Béfhed above for the

t r eat nent d/or prop btil-anIS of i nsulin de

dpespatagien @émeﬁtca@eaﬁé? e ieptnand an@pa PHPLY g? §}§gaeses which are

Wiis6HateB W@ BRIV sidess diabetes, particularly non-insulin dependent diabetes
mellitus, impaired glucose tolerance, inflammatory bowel disease, Colitis Ulcerosa,

~ Morbus Crohn, obesity, and/or metabolic syndrome or f-cell protection, preferably for

the treatment and/or prophylaxis of non-insulin dependent diabetes mellitus and/or
impaired glucose tolerance. Such medicaments comprise a compound as defined above.
Furthermore, the invention relates to the use as defined above, wherein the disease is

hypertension or the use for the preparation of diuretic agents.

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



adm ni stering a conpound as defined above to a human
being or animal. Furthernore, the invention relates to
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AR ERInkRLE:. IERTY HeBrminations a final substrate concentration of 50 pM is used.

25 In assays to determine kinetic parameters as Kg, Vinao Kis the substrate concentration is

varied between 10 uM 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 109% MeOH/H,O is stored at —20°C until use. In
ICsp determinations a final substrate concentration of 200 uM is used. In assays to

30 determine kinetic parameters as Km, Vinax K, the substrate concentration is varied

between 100 pM 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

every 15 seconds for 10 to 30 minutes. Initial rate constants are calculated by best fit

35 linear regression.
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to the person skilled in the art. Starting materials
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2 0.041

6 0.023

10 0.0093

12 0.033

16 0.131

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.



substrate. A 10 nM stock solution in 10% MeOH H 20 i s
stored at - 200C until use. In IC50 determ nati ons a

wo povalomsubst rat e concentrati on of 200 MM i s usSkCI/EP2004/006355

10

15

20

25

30

35

assays to determne kinetic parameters as Km Vmax,
Ki, the substrate concentrationis varied between 100

mM and 2000 mM
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dbpiceleeparatists acoghrstides, coRCoREIACRBR &yt G fydrogenated

OJﬂ L i P I ES & qulidd SR G iEdviytaldoBoB, stedolse polgéthflede gifols and
s Ekﬁlnf/l req 6rgferab 31/@3(§f Otytlal - 1OOer1tM0w§§0ghtog/\a]/n.e T%]iMosan

tcﬁ&ulpeﬁ dqswaﬁg%t abl e: Exanple 1C50 [mM 2 0. 041

Usual stabilizers, preservatives, wetting and emulsifying agents, consistency-
improving agents, flavour-improving agents, salts for varying the osmotic pressure,
buffer substances, solubilizers, colorants and masking agents and antioxidants come into

consideration as pharmaceutical adjuvants.

The dosage of the compounds of formula I can vary within wide limits depending
on the disease to be controlled, the age and the individual condition of the patient and
the mode of administration, and will, of course, be 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.
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pharmaceutical preparations for, enteral, parenteral or

toplc?l adm ni stration. They ¢ be adm ni stered, for

exanple, perorally, e.g. in_the formof tablets,

coated tablets, drages, harB¥MRleSoft gel atine

capsul es, solutions, enulsions or suspensions,

rect aiﬂute\iiiﬁicgm: MS =t inessfspeatronfetsupposiquspiiss.t. = room temperature,
renter e. IR _t Ml ' ' =

ot n—ftatgw%%faﬁﬁ%%,-_%%le{afé%?%%%ﬂcg@%?%?@#ﬁ&?‘ﬁi&%P?ﬁ” -

afimethyi foenemidec DR =simethyksulfexds, [RImiRPrFat i on i s

preferred. The production of the pharmaceutica

preparations can be effectegx&ﬂpﬁlnanner which will be

famliar to any person skilled in the art by bringing

TO E Zr @gm@g%—g%@%@ gg :cjdeil fetl{o?g—lq}'g B6.7,138 q{egiﬁhytd?@JQH—pyrido [2,1-

S . optionall'y in
combi nat i on mﬁtﬂ“@ﬂﬁ%?hFﬁ%ﬁéﬁgﬂPﬁéﬁrﬁytVﬁﬁﬁﬁép%
substances, into a gal enical adgjnistration form
together with suitable, non-toxi:C2 'nert,
therapeutically conpatibl e sol jid ygy d carrier
materials and, if desired, uld cguti cal
adj uvants. Suitable caPris AR
inorganic carrier nateri g but] al so organic carrier
naterlals. Thus, for epd act ose, corn starch or
derivatives thereof, talc, stearic acid or its salts
can be used as carrier materials for tablets, coated
tabl ets, dragees and hard gel ati ne capsul es. Suitable

caryier. materi.al s for f j - Ok

PRI IS reacp e i o

aertbosyliddsBi ety (depending on the nature of the

active ingredient no carriers mght, however, be

r 8qhixted of 9!,IO{dﬁnemsEy-@fomor,iA,@e?l,]d{bi-}pa@(ab‘gbguﬁl-@@yr_ido[2,1-

quﬁ t L LRRUL Lsboxht 86l bl ésedr (Hek. Ohiamuetd 958041, 119; 4.00 g, 12.0

S O ol and Fﬁ{r}gwﬁlyréua@es‘cat%g% 9 IgofSO% lig'mé’lﬁﬁrﬁﬂ waP QY& $h at room

S€, ugar “aind” the 11 ke. | tabl e carrier

nreenepdratise. A6ier pYRpettiop ot s salvetibe gesitue s patiljpgjed between

WaicBloromletahohisd 1 pohy ebdinnghydrexide seimdon. The organic layer was dried
(MgSOy), and triturated with heptane to afford the title compound (3.71 g, 93%). Off-

white solid, MS (ISP) 333.2 (M+H)™.

b) (RS,RS,RS);2-tert-Butoxycarbonylamino—9, 10-dimethoxy-1,3,4,6,7,1 1b-hexahydro-
2H-pyrido[2,1-a]isoquinoline-3-carboxylic acid ethyl ester

Trifluoroacetic acid (120 mL) was added at 0°C to a solution of 2-amino-9,10-
dimethoxy-1,6,7,11b-tetrahydro-4H-pyrido[2,1-a] isoquinoline-3-carboxylic acid ethyl
ester (6.90 g, 20.8 mmol) in tetrahydrofuran (60 mL), then after 30 min the
homogeneous solution was treated with sodium borohydride (1.64 g, 41.5 mmol) and
stirred for another 40 min. The reaction mixture was concentrated in vacuo and the
residue partitioned between 2 M aq. sodium hydroxide solution and dichloromethane.
The organic layer was washed with brine, dried (MgSO4) and evaporated. The residue
was dissolved in dichloromethane (80 mL), and a solution of di-tert-butyl-dicarbonate
(4.98 g, 22.8 mmol) in dichloromethane (50 mL) was added at r.t. The solution was
stirred overnight at r.t., concentrated, and the residue was triturated in heptane to afford
the title compound (7.44 g, 83%). Light yellow solid, MS (ISP) 435.4 (M+H)".
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Suitable carrier materials for gopi cal preparations
are glycerides, sem -syntheti ¢ Zdnd synt hetic

| ycerides, h ' L qui i
O R 155 Y OB bbb
ﬂﬁ-pg:ﬁqhny[tzamﬂisgqyimlise—éfcarhmlﬁqacéf% e derivatives. Usual
stabilizers, preservatives, wetting and enulsifying
FGeNtism BRIGkiAE BERY (SPYOLANG, Gyentrsol) ivaaadsied 1 monspensien of
TSRl T s e s b o 26
dah |-oRiemMine reTh S ST RA i e T RO H ©
nhashydcefutintahtent (140mE). Afies hersinggeh afreflwe thompenrsgas
Qfﬁnééf{tfﬁ'ﬂécﬁnlm&ﬁﬂ THakasidbietyhis fakeh A ihilM 4 pdepem phgspirmte buffer
t(ﬁg %{B@S@I edéé %ﬁ%?ne‘flgaq}% ?H‘Hwegﬂanotl Des aafdantl b BRar two-phase mixture

asiohiainechilhe ATy s sepplato e At PEp LR Cedpated to
i afitbicd tiebititle domtpeiund @Al g, 99%)ehight pellow solidgMS ISP 403 (M-H)™.
adult patients a daily dosage of about 1 to 1000 ny
especially about 1 to 100 ng, comes into ’
%é@s%&m» rgmo-mﬂaﬁdiyng(pmslmaﬁe-imﬁrbﬁnyt)h]es,ajsgea@ehexahydro-
.se . . i

_1P¥1§8P%1§'ﬁ1}%1qé‘ R e s bR M osage
units, e.g. in 1t d \tS, : '
R P RURIPE G § £ OFR) A5t ABEEREEH 1)
PRY Y, dbltgtramabgurmpiuvnthesafyonprinsahae (Fod Rl & JiE; G mmol) were
f 0ldeQWt PO 5% SEpLES0r5 6f (RS, RUR$)-2-tat-bataxytareomylasimot9,10-
: V ee{l%%'g%ﬁ%ﬂﬁ%]t% -l?«?{%ﬁ‘)yciro-zjl:ﬂ?%ri% 8;1- N URIOlin8 Bt carboxylic acid

A06P e, G2 NN et et B P g e SREPARin pyrrotidine
r (19.mg O.270nmiodnparadtied. & he hamagenestus ablition 1ap stirred\imin atr.t,
gﬁl%hiﬁft}t;@ﬁa Bliveeh BEQMRES sReat 1 asediyaterDRe organic layer was

i {yﬁ jth ey B#%F @/Ig%\@g, a:nddéxﬂfeitqwd,sylllcf @ &8duel BFormatographed
( FBORSHRA]MOWATLH 8618 2o Readper the tlecompqupd g me 51%)-
y Ozt PltoRysolid a8 (1S2) 460.5 (M+H)".

e) (RS,RS,RS)-(2-Amino-9,10-dimethoxy-1,3,4,6,7,1 1b-hexahydro-2H-pyrido[2,1-
a]isoquinolin-3-yl)-pyrrolidin-1-yl-methanone

A solution of (RS,RS,RS)- [9,10-dimethoxy-3-(pyrrolidine-1-carbonyl)-1,3:4,6,7,1 1b-
hexahydro-2H-pyrido[2,1-a] isoquinolin-2-yl]-carbamic acid tert-butyl ester (55 mg, 0.12
mmol) in hydrogen chloride solution (4 M in dioxane, 1 mL) was stirred 1 h at r.t.,then
neutralized with CH,Cl,/MeOH/NH,OH 90:10:0.25 and evaporated. Chromatography of
the residue (Si0,, CH,Cl,/MeOH/NH,OH 90:10:0.25) afforded the title compound (32
mg, 74%). Off-white foam, MS (ISP) 359.6 (M™).



I soqui nolin-3-yl)-pyrrolidin-I-yl-nmethanone a)
2- Am no- 9, 10-di net hoxy-1,6, 7,11 b-tetrahydro-4H pyri do[

W@ 2005@api8s0qui nol i ne- 3- carboxylic acid ethyl eBCEHEPM04/006355
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m xture of 9, 10-di net hoxy- 2- ox%

1, 3,4,6,7, 1l b- hexahydr o- 2H- pyri do [2,1-
a]|squ|noI|ne 3 -carboxyla%{acud et hyl ester (Helv.
Cvm Acta 1958, 41, 119; 3. 0 nnnl) and
amoni um acetate (13.9 g, met hanol

sti {REASRY- (étAmumﬁ‘?:ﬂ%ﬁ]ﬁéﬁféP&Y“é 3 %eé Faib é%?é’éﬁi%& Arpisido(2.1-

the sol vent t hg]ik@fiigsle-9gh)-ihabiidinahpldmbetanesn

di chl oronet hane and 1M ag. sodi um hydroxi de sol ution.

The organic |ayer was dried (MYSO4Y3 and triturated

with heptane to afford the titlke cgmnpound (3.71 g,
93% . O fwhite solid, M5 (ISP 33. 2N +. b)

(RS, RS, RS)-2-tert - ng m no\r\g,S 0- di net hoxy- |

,3,4,6,7,11 b-hexahydfs
2H pyrido[ 2,1 -a] i soqui e- 34carboxylic acid ethyl
ester Trifluoroacetig ]
to a solution of 2-apm no-9, 10-

di met hoxy-1,6, 7,11 b-tetrahydro-4H pyrido[2,]-a]isoquin
oIine 3- carboxylic acid ethyl ester (6. 90 g, 20.8

in tetra dr of ur an t 30 m,n
T ERABS G0 D st uty o (g ob B OedT OO - e b-hexahydro-
b -@yids [odiea fisbqGihotin- 2] Garbanliy acd d‘:rs—butyl estierf or
another 40 mn. The reaction m xture was concentrat ed

nﬁgé\:a ?(?dt?b‘&lrpﬁca%idgh@@@ﬁhg{&t@ gaeral &M}@hglof Example 1d
gf? o) %gl‘%gg}{'lg non%{1 Lo &%@7" 3, 1b-hexahydro-
ezggcyndo -affsequinabingiecarR@ryhr 348 ?E?@alléltl ) @gazghda he Oft-

divkeibd i@ mershEsm 40808 (MH)*and a sol ution of
di -tert-butyl -di carbonate (4.98 g, 22.8 mmol) in

di chl oronmet hane (50 nl) was added at r.t. The solution
Vt%sgkgstltsf R§d(20XBiifd-ghb- Cﬁltneﬂloky 1,500780bakelddraasl-pyrido[2,1-

SRl B R o, ST

435 2. (M
ey beand s ek SRS e EOeTH stk 4/ fExample le
3frém6(,'R$ RSI RS hi@xldhdidrethoxy-3- (thiazolidine-3- carbonyl) 1,3,4,6,7,11b-hexahydro-

2 RS 51 daARmic aaH hex Bty egted. White foam, MS (ISP)
5ﬂh2%&ﬂggbg§&?OX|de pé?ﬁefs (86% 4.47 8? 68.5 nmol)
t

0 a suspensi on of

Example 3

(RS,RS,RS)-(2-Amino-9,10-dimethoxy-1,3,4,6,7,1 1b-hexahydro-2H-pyrido[2,1-
a]isoquinolin-3-yl)-azetidin-1-yl-methanone

NH, O




(RS, RS, RS) - 2-tert-but oxycar bonyl am no- 9, 10-di net hoxy- |
,3,4,6,7,11b-hexahydr o- 2Hpyri doJ

wWQ2005@90880qui nol i ne- 3-carboxylic acid ethyl esPEr/EP2004d06355
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g, 17.1 mmol) in tetrahydrofuran/water 1:1 (140 ni).
After heating 5 h at reflux, the mxture was

gg ?ﬁgﬁ% ?}?i?g IInA %uvcfaﬁ: UQ. car-gbag}r]? ??]!Odhllﬁl éﬁﬂigr‘ ?g,%{?,ﬂplb'-l%xbﬁ@fdrodl—l-
elﬁpii’rbﬁbmaﬁ@ inggrgl é@Fb&ﬁBF awé eré dabdeFh i1 a cl ear

t wo- phase m xture was obtained. The organic |ayer wa
Hpaitktcothponad s pwidusedin ageordaniceaviiphegenerat mehpe of Example 1d

tfﬂﬁnt(RS RS, Ks%fﬁp@mt()@ycgﬂ)oﬁylaﬂﬂ%Q 1oL ghiettysdyt 103y4,801 118 hexahydro-

%{‘%)P gogﬁm&hrﬁg t3 ca ox§hr( acid F o)iamanleh lec)la_ng g%eéudrl]r;/el %{ght yellow
|s013><i4\4§ Drl @@ﬁ@dfo-

2H pyri do[2 I -a] i soqui noI i n-2-yl]-carbamc aci d

tert-butyl ester N-Eth dIISOpl‘Of yl ami ne ng 0.74

YGRS, RERS) @2 ( Ambrahédrzonethazoil,3p4,§F ;)L 1b-hexa ydro H-pyrido[2,1-
M&ﬂébcﬁ\ﬁm&m-taw avaihy i yi-aninamdaxaf | uor ophosphat e (HATU,

nmol) were added at r.t. to a suspension
he(t%}%

H%ﬁgai\r é‘f)g(;cﬁ%g& ﬁf%ﬁﬁ( gﬁ&y i }ﬂ: eger]a.pmethod of Example le
dremml( R%féé’\sa 3 gsetine- Lo, Wgims ey nﬁﬂl {fblsRhydro-
NENpetfideizbiyh i oqrinmlid €2-¢12-crtbpmic #ih text- b@WI asserpri\hite foam, MS (ISP)
MBVZC{deP-I?‘e (19 ng, 0.27 nmmol) was added. The

honogeneous sol ution was stirred 90 mn at r.t., then
partitioned between hexane/ethyl acetate 1:1 and

wat er. The organic |ayer vvagxéq,_;éllqu with brine, dried
(I\/gSO4) and evaporat ed, and t resi due

u]cé&%r}‘ggpﬁﬁ? FY ﬁp%ﬁ;%m}%é NE%-?M Hiq_ﬁ%] gryy of \tﬁ%‘ldo [2,1-

soI id, M5 (I SPsoqEgolinednesp onyl -@yrrohdme -2-carbonitrile
(RS, RS, RS) - (2- Ami no- 9, 10-di net hoxy-1,3,4,6, 7,11 b-hexah
ydro- 2H pyrido[ 2,1 a] isoqui nol il I )-pyrrol i di n-
1-yl - met hanone A sol ution of
(RS, RS, RS) -[ 9, 10- di net hoxy- 3{(pyrf ol i
|,3,4,6,7,11bhexahydyo-

i neyl -carbonyl) -

f c amc acid
tert-butyl ester (55 pg, @ pIN” i n hydr ogen
chl oride sol ution (43M|n di 6xane, 1 nL) was stirred 1
h at r.t.,then neutr'al ized with CH2A 2ZMeOHZNHACH
90: 10: 0. 25 and evapor at ed. Chr omat ogr aphy of

a) [(RS,RS,RS)-3—((SS)-Z-Cyano-pyrrolidine-1-carbonyl)—9,10—dimethoxy—1,3,4,6,7,1 1b-
hexahydro-2H-pyrido[2,1-a]isoquinolin-2-yl]-carbamic acid tert-butyl ester

The title compound was prepared in accordance with the general method of Example 1d
from (RS,RS,RS)-2-tert-butoxycarbonylamino-9,10-dimethoxy-1,3,4,6,7,11b-hexahydro-
2H-pyrido[2,1-aisoquinoline-3-carboxylic acid (Example 1c) and (S)-2-cyano-
pyrrolidine (EP1258476). Yellow solid, MS (ISP) 485.5 (M+H)™.

b) (S)-1-((RS,RS,RS)-2-Amino-9,10-dimethoxy-1,3,4,6,7,11b-hexahydro-2H- pyr1do[2 1-
aisoquinoline-3-carbonyl)-pyrrolidine-2-carbonitrile

The title compound was prepared in accordance with the general method of Example le
from [(RS,RS,RS)-3-((8S)-2-cyano-pyrrolidine-1-carbonyl)-9,10-dimethoxy-



the residue (S 2, CH2CA 2ZMeOHZNHAOH 90: 10: 0. 25)
afforded the title conmpound (32 ny, 74% . Of-white

w0 o@s000s® (| SP) 359.6 (M) . Exanple 2 PCT/EP2004/006355
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(RS, RS, RS) - (2- Ami no- 9
10 di met hoxy-1,3,4,6,7,11Db- heia%hidro 2H ryrido[ 2,1 a]

n [ t
Rk #Q@?@Eﬁbq i ifukgfé% PR BByl et buoy
)estler dight erelipw $hidnMSAISRIrS>
2H pyrido[ 2, I-a]lsqu|noI|n 2 yI] carbam c acid
tert-butyl ester The title conpound was produced in
accordance with the general Examepled of Exanple Id from
(RS, RS, RS) - 2-tert-but oxycar bonyl am no- 9, 10-di net hoxy- |

» 3, f{@SRS, RQ) hexampd, 00-dimethoxy-1,3,4,6,7, 11b- hexahydro-2H-pyrido[2,1-

2H-pyr|do[2 -alis L cid

(Exanmpl e 1c¢) and t%?l ({}ﬁhﬂl ne%)@?gﬁ%ﬁ%ﬁg grcl)fll d, M5 (I SP)
478.3 (MH) +.

(RS, RS, RS) - ( 2- An1no 9, 10- di net hoRWhl ,
7,1'1b- hexahydro 2H pyrido[2,1a] =

none The title

conmpound was produced ' t he general

met hod of Exanple | & N
(RS, RS, RS)-[9, 10- di net ho (t hilazol i di ne- 3-car bonyl)
-1,3,4,6,7,11b-hexah
2H pyrido[ 2,1 -a]isoquinolin-2-yl]-carbamc acid

tert-butyl ester. Wiite foam M (ISP) 3783(MH—I) +.

6@7(115;3@,%&%5? Figgchéw‘\“?&ggns 311% SIRLN92Y5 b 63,11 b-hexahydro-
Haqyyiido[2, haBsoduinddined-yDi qartianyit aqéchtam]@ylw}lyl -ethyl ester
(RS RS, RS) - [ 3- (Azeti di ne-| -carbonyl ) -9, 10-di net hox7- |

3A4m§t1(1fe bt @?ﬁﬁ@%&&tjﬂﬂ)ﬂ%ﬁbbnylamno -9,10-dimethoxy-1,3,4, 6,7,11b-

Thapyqr I uitdl 584 IE:uipré 1@%t9qrg, 17.0

gﬁ!@ﬂh Id?mmpﬁ%ﬁglglv%s ‘g @O e ed&r@&ég‘f)c grle(%ﬁlﬁamme (tl I}Ztg, £7.0

( B&ﬂﬁl%lnﬁtﬁy@lyl)m&my C%)rm 256 srmeld and tauesie (A9 F:yap heated 48
a@%/(ﬁ(} rid ﬁ | El\éﬁl{)ﬂ rr11 lqs’cream The reactlon mixture was then concentrated in

& ue d &Gf 80 1:0.2), and the
( p@d)ﬂlgthjmﬂ@tgnﬁ gmpgatad ﬁj haexe?l]ne/ et%ifl i%:—gca%é 1:1 ’8) afgfi the tltivscompound (5.22
g, 59%). White solid, MS (ISP) 522.4 (M+H)™.

b) (RS,RS,RS)-(3-Amino—9,10—dimethoxy—1,3,4,6,7,1 1b-hexahydro-2H-pyrido[2,1-
a]isoquinolin-2-yl)-carbamic acid tert-butyl ester

A suspension of (RS,RS,RS)-(2-tert-butoxycarbonylamino-9,10- dimethoxy-
1,3,4,6,7,11b-hexahydro-2H-pyrido[2,1-alisoquinolin-3-yl)-carbamic acid 2-
trimethylsilanyl-ethyl ester (5.22 g, 10.0 mmol) in tetrabutylammonium fluoride solution
(1 M in THF, 42 mL, 42 mmol) was heated 90 min at 50°C. The resultant solution was
concentrated in vacuo and chromatographed (CH,Cl,/MeOH/NH,OH 95:5:0.25) to
afford the title compound (3.59 g, 95%). Light yellow solid, MS (ISP) 378.4 (M+H)" tr =
7.2 and 18.9 min (Chiralpak® AD 25%0.03 cm, heptane/ethanol/triethylamine 70:30:0.3,
flow rate 4 pL/min).
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conmpound was produced in aCCO[gglUCG with the general
met hod of Exanple le from

%)F@S;%}ga)- [%ﬁ— é%g%é {?g%{égbjﬂéﬁlﬁ.{cg 95]1/6 —hfrgetﬂxgiydi,gﬁgm l(])b'—hexahydro—
2H-pryidodib L 2 isoqinalstaihorarhemicpeid ek rpdriesten e d
tert-butyl ester. Wiite foam M (1SP) 346.2 (M+H)+.
BxGhiptoealéryl S8pride (4RINES, RIpmpl)Amsgded atpg)l g taaspEpn of
g 3r4.R8)-(3-Lhhnboxabyieiethcdit 193,8670L 1bZhekahydro-2H-pyrido[2,1-
éié%h%%—k@;e@% C aié%%_ﬁ%_rg{})g%}g %&LI’ @'0@%’, 265 A Lhd itrli&hylamine
(395108, 28 Inmmalk an esulgnt guspensianpsAlewsd 1o yeach 1.} gie 30 min.
Tabyéhicon Rtikipye wakoth2n bamitiosedbétmetn dic yorpethamdng water, the
3 Hid 1%945 WA L4k RSHR] brIfE dhikd kﬁgso@pmm@aggﬁtdmr ehevRatrography
o g)%crgs? uea&?(?z, ‘Hﬁbh@[%ogﬁﬁ?f@'ﬁ &%6%1 aﬁérd A éo‘iinpound (1.23
EREORE WAsTe lideMS-(BRdR684MydAY t ani no- 9, 10- di net hoxy- |
,3,4,6,7,11b-hexahydr o-
2H pyrido[ 2,1 -a] i soqui nol i ne-3-carboxylic acid
(ECRERBRS)-Y, 1asin{eB)oxq-T{anvppimeoidinti 17d)- 1. BAHI5 b7 yxahydro-2H-
}%ihpw ﬁ%’ié uid\élﬁn(i-%aﬁ&%ié a&iMtdh-burtyl Bxer
he_@ﬁ(é S, §’1£39§1§) _-é—g[]z ng‘ljog, 10- di met hoxy-1,3,4,6,7,11b
- I Q- 1 A0 . .
i%@%{ %b?fctﬁ RS, ég- - 5-? Gro-pent: no&zlamn:lo)_-9,10-d1m_etho_ -1,3,4,6,7,11b-
Tiexa Ydm-éhcbwm%a-ﬁhéq%flp -ﬁ%éf-F%g%%@?@;ﬁgﬂéE%@ﬁt%f 22 & 246
Q[Jf?i%@l)%i% N)%cﬁﬁ:{t}qﬂfoﬁnambdee(m nel. fwasrireated with sodium iodide (369 mg,

1RO PSR d2d CO6BNOAIBEE6ioh irdbina oy npau e myhdh And stirred
O_ ! B . .
SR LG e o
wetbroThe otgadicN@yet wepyashgd with s q’.gcij &5{5‘3 ML evapé]raged.
| CHroRG B3B8 o thmesid i, (5804 FRChMyOH/ SHAOB! §0:2:0B) pifxied the
;l;“tﬂerc%h?p%uﬁw(%j%é; 4a3h). VWIRERNERL] Ms3ESP) @B RBIHHY - 2- one

I(Rg, RS, RS) -(Z-Lert - But oxycar bonyl am no- 9, 10- di met hoxy-

N3, , - hexahydr.oy. ; -
ﬂlﬁéﬁgﬁé[@&’éﬂ%’éﬂi%%‘ﬂe%‘? 348 b bexehydroy2H-pyridol2,1
2] ispquin ok 3syl)-arperidr Bymeest er

The title compound was prepared in accordance with the general method of Example le
from (RS,RS,RS)- [9,10—dimethoxy—3—(2—oxo-piperidin-l-yl)-1,3,4,6,7, 11b-hexahydro-
2H-pyrido[2,1-a]isoquinolin-2-yl]-carbamic acid tert-butyl ester. White solid, MS (ISP)

360.3 (M+H)™.
Examples 6 and 7

(—)-(S,S,S)- 1-(2-Amino-9,10-dimethoxy-1,3,4,6,7,1 1b-hexahydro-2H-pyrido[2,1-
a]isoquinolin-3-yl)-piperidin-2-one

Chiral
NHZ Q ira




A m xture of

(RS, RS, RS) - 2-tert - but oxycar bonyl ar mo- 9, 10- di net hoxy- |

wo 304/0@878 | | bhexahydr o- PCT/EP2004/006355

2H pyrido[ 2,1 -a]isoquinol i ne-3-garboxylic acid

(Exanple Ic, 6.91 g, 17.0 mmol ), di phenyl phosphoryl

azide (7.40 g, 25.6 mol), triethylamne (1.72 g, 17.0
ﬁﬁ@‘ 2-(trimethylsilyl)-ethanol (30.2 g, 256 nmol)

and toluene (40 nm.) was heated t 0C.,unde . )
GericD LR dgenA S TR PSid b R TRAS 2piridol2
concentrated in vaalisoquiheinr-sidppedfinotranegr aphed

(Si 2, CH2d 2/ MeOH NH 40H 80:1:0.2), and the product

fractions triturated in hexane‘ﬁth cehigt e 1: 1to
afford the title conpound (5.2 g 590 . Wiite solid,

M5 (I SP) 522.4 (N%kb +.
(RS, RS, RS) - ( 3- Ami no-

deJZprHcm[Zlay¢
tert-butyl ester A susp

;tho y 3,4,6,7,11b-hexah
O} Q?) carbam c acid

3,4,6,7,IIb-hexahydro-ZFprrido[2,|-a]isoquinoIin-3-yI
)-carbam c acid 2- trinethylsilanyl - ethyl ester (5.22

5 g%ﬁjl]g%ﬂ%ﬁr:g)i Elllﬁlle_tthet [ %%ﬂr- %@lnzfrl] l‘icfﬂi ge, lslglﬂé%é}i%iﬂro 2H-
SDTIRS L radsonan-3 2ofueh s MI%HMFA%@ 80 555, i gnmol) was
adigsobed arethagolpdpehe(3CHEGNR) areliubietedp pogpasatiye FHILG (Chir alpak®

@%ﬁ%ﬁ?{%&mgpwm (3.59 g, 95%. Light yellow

378.4 (MtH) +;, tR = 7.2 and 18.9 mn
(Chiral pak(r) AD 25x0.03 cm

n%%@ es()?g-l(.?%gll i érd i gﬁ%e@ﬁ%}&el ; Q63701 1%- B”exaﬁﬂfcﬁﬂﬁ%?n&o [2,1-

10 RQ)lSOFlEm( inc3ryripssisin-2rs Lishiefloy semisglichd? gug(38%, f = 32.0
6min (ChirdipAdnyIinR6x0.46 cm, heptane/ethanol 80:20, flow rate 1 ml/min).
2H pyrido[ 2,1 -a]isoquinolin-2-yl]-carbamc acid

t ?li (I@RtRY)'-l @k@ﬁmém &h@ﬂ@dngw AGIT, Tibi-lekexaki i 6- Xy pyrido[ 2,1-

ded. 3 off RRKIBOMGhg (36%), tu =554
751111 K;Chﬁﬂ?dﬁg%@ﬁ% ,qlrg?e ?ga%q/ et %XXOI 8052% é’dw fate 1 mL/min).

aJisoquinolin-2-yl)-carbamc acid tert-butyl ester

(1.00 g, 2.65 mml) and triethylanm ne (295 ng, 2.91
15 ol ), and the resul tant sudizemploh was all owed to

reach r.t. over 30 mn. The reaction m xture was then

par tii {(RemER N el-wathoQi Iohdiatetivady g, 6:7mid bvisxelydro+9&1- -pyrido([2,1-
or gani ¢ T ayer i RS o A BB pgi g1 MBSO,

and evapor at ed mat r ograph

:Zﬁgq

a) (RS,RS,RS)-[3—(5—Chloro—3-methyl—pentanoylamino)-9,10—dimethoxy—1,3,4,6,7,11b-
20 hexahydro-2H-pyrido[2,1-alisoquinolin-2-yl]-carbamic acid tert-butyl ester

The title compound was produced in accordance with the general method of Example 5¢
from (RS,RS,RS)-(3-amino-9,10-dimethoxy-1,3,4,6,7,1 1b-hexahydro-2H-pyrido[2,1-



of the residue (Si @2, CH2A 2ZMeOHZNHAOH 80: 2: 0. 2)
afforded the title conmpound (1.23 g, 94%. Wite

W@ 00540088 (1 SP) 496.3 (M+H) +. d) PCT/EP2004/006355
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15

20

(RS, RS, RS)-[9, 10- Di met hoxy- 3-(2-o0xo-piperidin-l-yl)-1,
3,4,6,7,11b-hexahydr o- 2prri dof’ ~
;@%ﬁgl]tn:os g%g ocla}bre]lm%c XaJi Ee%ta—{) s%er?ﬁxamlt)lg rSf)} ?ﬁ’g y. lchl%% 8r

(naaa%mﬁ)chm}d(esmmﬁaé}a&mw@ydemﬁﬁWJél(ié (NFHREE hoxy
,3,4,6, 7,11 bhexahydr o-
2H—pyr|do[2 | -a]isoquinolin-2-yl]-carbam c ac

b @f}b&ks& %N—ﬁm@ﬁm&i 3g(4-Redh@l-Prosb)piperidin- 1-y1) 1 3,4,6,7,11b-

A Bind-) washdnhie atid derwibiubyl saeli um
éX (Ihro(%ggx’k ﬁ%gﬁm nan)éll sodi ur% hyldr.lsde ?]60%

gbs Bﬁ% Eéﬁgﬂ@fi %%%?rgégsﬁng ac%OégélﬁgW‘égrtP@g&xe?&l egﬁgd vvé{e ]?]kample 5d
Fropt ERSBRAY(3>-Seetlare > mathseegRoT R FRE g g
Wass S\ NMethexitytrdpHAgyridbi 2, ba] 0B n-2 grhldcas J@ragldégrt— utyl

%%%%2%%%5@%%& L e it

conpound (769 ng, 68% . Wiite solid, M5 (ISP) 460.3

|c) &-(}2?:%5 &‘éﬁé -Amigg-2,10 éllTBthg%t3h46§(7 1Hb hexahgdro -2H- Byﬁled)?[Z ,1-
ahy@illmncﬂm- By )r%{-@Pegh)[laqlpendm -2-one

i soqui nolin-3-yl)-piperidin-2-one The title co%ung
Vﬂ&tﬁl@%pﬁipadnd wagproudetineceirtdhncetvathyde gensralfaethod opExample le

?‘H’gﬂ@RF ‘R 9 'Ibldci%et%%xg@) Al ethPk BlioRBpipeiiR-1(2)-0,80L BT, 1 1b-
B T Sl bate M A b
\Mhdé%éﬂsﬂm%( ) 360.3 (MrH) +. Exanples 6 and 7

)-(S,S,S)-I (2- Am no-9, 10-di net hoxy-1, 3,4,6, 7,11 b-hexa
hydr o- 2H- pyri do[ 2, | a] Example 9
|squ| nol i n- 3-yl ) - pi peridi n-2-one Chiral and

( ) /R ﬁﬂ (2{2mHE-9,00-AirkOth iy B aos 7,1 1b-hexahydro-2H-pyrido[2,1-

L 4,6, 7,1 h hyd
squI nol i n- 3e§|a)yp ?(fﬁk Mf’?’gﬁé’ﬂcﬁhm -2-one

|
(RS, RS, RS)-[9, 10- D|rrethOXJr 3-(2-
r

iperidin-1-yl)-1,3,4,6,7,11b-he /?prrldo[

a) (RS,RS,RS)- [3-(4-Chloro-butyrylamino) -9,10-dimethoxy-1,3,4,6,7,11b-hexahydro-
2H-pyrido[2,1-a]isoquinolin-2-yl]-carbamic acid tert-butyl ester

The title compound was produced in accordance with the general method of Example 5¢
from (RS,RS,RS)-(3-amino-9,10-dimethoxy-1,3,4,6,7, 11b-hexahydro-2H-pyrido([2,1-

aJisoquinolin-2-yl)-carbamic acid tert-butyl ester (Example 5b) and 4-chlorobutyryl
chloride. White solid, MS (ISP) 482.4 (M+H)*. :



2,1 -alisoquinolin-2-yl]-carbam c acid tert-butyl ester
(580 ng, 1.61 mmol) was di ssol ved in ethanol/heptane
w@2050a8mt.) and subjected to preparative HPLC PCT/EP2004/006355
(Chiral pal c AD col um, heptane/gthanol 80:20). (-
)-(S,'S,S)-1-(2- Amo-9J0-di net hoxy r-1,3 J4

6, 7,11 b-hexahydr.o- 2H pyrij.do[ 2, | al;. ;. _ AT
DL RSB A B e o (i oy Rdin )13, 71 1b-hexahydro-281
seriils(o)li-ajsog@dohy-% Bbrbamix aciBErobHyIESIEhi r al pak (r)

AD 25x0.46 cm heptane/ethanol 80:20, flowrate 1

ML BB tompound was produced in accordance with the general method of Example 5d

R RS )5%';3;‘3%8 LA B oS f10atindtGordt, SA% 1,1 to-hexahydro-

5 2BoRTHdS P ralBogHPOlR et |-grrhamicicid tetrbity! ester Light yellow solid, MS
$ESP) 2063 QM+HD7. mg (36%), tR = 55.4 min (Chiral pak (r)
AD 25x0.46 cm heptane/ et hanol 80:20, flowrate 1
nm./ mn). Exanple 8
|c%§€§i§s,ﬁ§)—?ﬁﬁ%ﬁﬁoﬁﬂ:t@nyﬂa&aidb)ﬁﬂﬂmﬂhowﬂ;364"7’,711llb‘-h|‘?§3bydr°'
dr o PyiEd ins - ic acid tert-butyl ester
? _Hml%(g;zﬁln%jgsp g?#%ﬂh%le}dw?rb Briné)ceari di n- 2-tgne a)
RS, RS, RS) - [ 35(5-Chl pr o7 3- net - ' 1 ele
(et sRpousd s RS SRy gt Bl Mekol of Brample 1
10 ZrbmyRS,BE[RS)[9APdimgihiont 3 R-goypyrreligin il 1 3ed 47,1 1b-hexahydro
tR1 byhds 2l1-Ssdoglinblia-1-i1 \carbanripauditer bty bessatub@dteisplid, MS (ISP)
asgé rgf% with the general nethod of Exanple 5c from
CAR A i o~ 0. 10 di et hoxy-| . 3, 4.6, 7,11 b- hexah
ydr o- 2H pyrido[ 2, | a] i soqui nolin-2-yl)-carbamc acid
tert-butyl ester (Exanple - chl or o- 3-
met hyl val eryl chl oride (DE%T@’?%}(?VW te solid, M5
(I1SP) 510.4 (MrH)+. b) T .
( RS1 RERHRS REY 2 1ominion®i frsigrethorys ] ey i 1 Rs sy S 4t Rridol2.1
;5 -1-yl)-1,3, 4 : 6afisdqubtodinehyliremethyl-pyrrolidin-2-one
2H pyrido[ 2,1 -a]isoquinolin-2-yl]-carbamc acid
tert-butyl ester The title conmpound wag produced in
accordance with the general netheg oftxanple 5d from
(RS, RS, RS) - [ 3- (5-chl oro- 3- et hyl:- pegt apoyl am no) - 9, 10-
di met hoxyl, 3 |
4,6, 7,11 Db-hexahydro- 2Hg
carbam c acid tert-butyl
(1SP) 474.3 (MtH) +. ¢)
Il - ((RS, RS, RS) - 2- Ami no- €, 10-di met hoxy-1, 3,4, 6, 7,11 b-hex
ahydro-2H ryrido[ 2,1 a]
i soqui nol i n-3-yl)-4-nmethyl -pi peridin-2-one

a] i soqui nolin-2-yl]-
. N'i ght yell ow solid, M5

a) [(RS,RS,RS) -3-(4—Chloro—3-methyl—butyrylamino) -9,10-dimethoxy-1,3,4,6,7,11b-
hexahydro-2H-pyrido[2,1-a] isoquinolin-2-yl]-carbamic acid tert-butyl ester

The title compound was produced in accordance with the general method of Example 5¢
20 from (RS,RS,RS)-(3-amino-9,10-dimethoxy—1,3,4,6,7,11b—hexahydro—2H-pyrido[2,1—

a)isoquinolin-2-yl)-carbamic acid tert-butyl ester (Example 5b) and 4-chloro-3-

methylbutyryl chloride (Chem. Ber. 1964, 97, 2544). White solid, MS (ISP) 496.3

(M+H)".
b) [(RS,RS,RS) -9,10-Dimethoxy-3-(4-methyl-2-oxo-pyrrolidin-1 -y1)-1,3,4,6,7,11b-
25 hexahydro-2H-pyrido [2,1-a]isoquinolin-2-yl]-carbamic acid tert-butyl ester

The title compound was produced in accordance with the general method of Example 5d
from [(RS,RS,RS)—3—(4—chloro—3-methyl—butyrylamino)—9,10-dimethoxy-1,3,4,6,7,11b~



The title conpound was produced in accordance with the
general nethod of Exanple | e from (RS, RS, RS)-[9

wda geodiomstdhoxy- 3- (4- met hyl - 2- oxo- pi peri di n- | -yl PET/EB044/@6355
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15

20

7,11 bhexahydr o-
2H—pyrido[2,|-a]isoquinoIin-23§?]-carbanic aci d

%&rgt—&-peﬁitdg [Z,I-X\T}isgq%igo(ﬂni-?—‘yl] —l\égrlgalnﬁg)acigzét-%u%@r. Fight
(S WRSIIRIYLS| (ISR 46BN 0- di net hoxy-1, 3, 4, 6, 7, | | b- hex
ahydro- 2H pyrido[ 2,1 a]

i soqui nolin-3-yl)-pyrrolidin-2-one a) )

CRB,( RS, IBSRS]-3-Ahirohd,00-dirbethyxy | 3rfi 675} Ltghexahydro-2H-pyrido[2,1-
10-dj & o} [ 4. X HR=hexahydr o-

ﬁﬁfoétlﬁ%g%[ %?’P_% %e‘ﬂh}@ pyfrolilif-Nexahy

I soqui nolin-2-yl]-carbarnic acid

g@%gﬂggt | o%suﬁ Peqrréf g)]-rg% tgeinée ilrnealcgo?re cggg%l}vﬁggﬁ&?gﬁgﬁoa Bf Example le
(RS F(B,SFES)REQ)39,é%dﬁm€‘gPJDO3§i4r@ft %37 OKOBVHO ,Lyn;hv@:{‘%%?g,llb—
HekOrydid-piF pylo?2 .1 al is@dqoi;ng?m]ﬁgazigng;fg@rtgﬁfh@f@@% Light

te - t an -C orobutyr
é’ﬁ%’?%@%@@%@%'(lsm 482. 4 (M+H) 25 . 28

- b) (RS, RSRS)-[9

10- Di met hoxy- 3- ( 2- oxo- i di i yl) - |
3,4,6?$,I?Eyhexghygﬁg-2%;;Qk5&¥&il)/)

tido[2,]-alisoquinolin-2:-yl]-ca ] cid - Bt yl . -
cst bfRSTRRPE P e BpbIGIEoBF b [ e i fido(2.1
wi th the gener ala]iseqtinoliros-ybxéepiytpBdolidiom-one

(RS, RS, RS)-[3-(4-chl oro-butyryl am no) -9, 10-di net hoxy- |
,3,4,6,7,11b-hexahydr o-

2H pyrido[ 2,1 -a]isoquinolin-2-yNH4 -C
tert-butyl ester. Light yellow sofi
(MrH) +. ¢)
(RS,RS>RS)-[3-(4-ChIqéo-butv ,
,3,4,6 7,11 Db-hexahydro=

2H pyrido[ 2,1 -a]isoqui ng 2-ylj] -carbam c acid
tert-butyl ester The prthecompound was produced in
accordance with the general nmethod of Exanple le from
(RS, RS, RS)-[9, 10-di nmet hoxy- 3-(2-oxo-pyrrolidin-I-yl)-I

2l s 5 CEOR B pr i) B oo
t maxabyslro2H-pyride (2, plitogui® 1p—d7_,-%7/1 ar‘(ﬁa% acid tert-butyl ester
The title compound was produced in accordance with the general method of Example 5¢
from (RS,RS,RS)- (3-amino-9,10-dimethoxy-1,3,4,6,7,1 1b-hexahydro-2H-pyrido [2,1-
a]isoquinolin-2-yl)-carbamic acid tert-butyl ester (Example 5b) and 3-(chloromethyl)-
valeryl chloride (J. Korean Chem. Soc. 1991, 35, 756). White solid, MS (ISP) 510.4
(M+H)".

(1 SP) 446. 3

, 10- di net hoxy- |

b) (RS,RS,RS)-[3- (4-Ethyl-2-oxo-pyrrolidin- 1-y1)-9,10-dimethoxy-1,3,4,6,7,1 1b-
hexahydro-2H-pyrido[2,1-a]isoquinolin-2-yl] -carbamic acid tert-butyl ester

The title compound was produced in accordance with the general method of Example 5d
from (RS,RS,RS)- [3—(3—chloromethyl—pentanoylamino)-9,10-dimethoxy—1,3,4,6,7,1 1b-
hexahydro-2H-pyrido[2,1-a] isoquinolin-2-yl]-carbamic acid tert-butyl ester. Light

25 yellow solid, MS (ISP) 474.2 (M+H)™.



346.2 (M+H) +. Exanple 10
I - ((RS, RS, RS) - 2- Am no-9, 10-di nmet hoxy-1, 3,4,6, 7,11 b-hex

wa@bopdoas2H pyri dof 2, | a] PCT/EP2004/006355
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30

i soqui nolin-3-yl)-4-methyl-pyrralidin-2-one a)

[ (RS, RS, RS) - 3- (4- Chl or o- 3- met hyl”-"but yryl am no) -9, 10-d
nethoxg-I,S 4,6,7,| | bhexahydrq- ’ .

T YR BSI) 2 A PR IOST b 62 Barhee ey 2 pyridol2.1-
tadisbquinol-3ed)-eretifh@ytrotidie-Zonpound was produced in
accordance with the general method of Exanple 5c from

(772 (RE BRApoudd avk PeodhicdDircticomiidaneeywith Sredsefierd] inkthotlef Erample le

ydr o , , : . Al ] ; ;
i G dRuE: @‘iﬁﬁ%ﬁgﬁgﬁ@“lﬂ'&z%.y'?ﬁoa‘?ﬁfes%. %0 REE, L1b-
hetcyidser2)-pTriP dra teayien b rbagi A G byl yter. Light
Wellow sslod,MS (IVB) $74SPIM4TBT.3 (M-H) +. b) ’ '

[ (RS, RS, RS) -9, 10- Di met hoxy- 3- (4- et hyl - 2- oxo-pyrrolid
n-1-yl)-1,3,4,6,7, 11 bhexahydro-

2H pyrido[ 2,1 -a]i soqui nol i rExamyl¢ 1Zar bam ¢ aci d
tert-butyl ester The title conpound was produced in

acc wbh _§ehet abinpei-had ©F 1 Bxaeplte des2Hi®Mdo[2,1-
[(R@%%Q’gg 1 étﬁ’“ﬁ R S T T
(RS RS e oo e DU a9, 10- 0

olin-2-yl]-carbamc acid tert-butyl Li ght
yellow solid, M5 (1SP) 460.3 (M +,

| - ((RS, RS, RS) - 2- Ammi no- 9, 10- di nethdxy

54,6, 7,11b-hexah. ydrqg-2H pyri do] 2,¥a

i soqui nolin-3-yl)-4-geth ol idi n-2-one The title

conmpound was produced |
nmet hod of Exanple | QA
[(RS,RSRS)-Q,lO-dine%hoxy-S-(4-nethyl-2-oxo-
ryrrolidin-1-yl)-1,3,4,6,7,11bhexahydro-

2H pyrido[ 2,1 -a]isoqui nolin-2-yl]-carbamc

t £y (RSRE,RS)-E3sBat-3-enylgming 8110 wlime opc&l,w,(ﬁ@%h%égB(_dgp-ZH-

(Midlo[2.1-Fxaaminelid-2-yl)-carbamic acid tert-butyl ester
I-((R%, S, RS) - 2- Am no- 9, 10-di net hoxy-1, 3,4,6, 7,11 b-hex

?g%%é?r%g L ﬁge}é[e I)g?g){}%’, d. mlmol) and triethylamine (49 mg, 0.49 mmol) were

added to% slo ution of (RS,]_E{g,tR y—(5—%%1&!1(9—'9',1%'—&1&%’&90%—1,3,4,6,7,1lb-hexahydro-
2H-pyrido[2,1-a]isoquinolin-2-yl)-carbamic acid tert-butyl ester (Example 5b; 153 mg,
0.41 mmol), and the mixture was heated at reflux, then after 18 h another portion of 4-
bromo-2-butene (60 mg, 0.45 mmol) and triethylamine (49 mg, 0.49 mmol) was added.
After another 24 h at reflux, the reaction mixture was poured onto ice and partitioned
between 1 M aq. sodium hydroxide solution and ethyl acetate. The organic layer was
washed with brine, dried (MgSO4), and evaporated. Chromatography (SiO»,
CH,Cl,/MeOH/NH,OH 95:5:0.25) afforded the title compound (77 mg, 44%). Off-white

solid, MS (ISP) 432.4 (M+H)™.

b) (RS,RS,RS)-[3- (Acryloyl-but-3-enyl-amino)-9, 10-dimethoxy-1,3,4,6,7,11b-
hexahydro-2H-pyrido[2,1-alisoquinolin-2-yl] -carbamic acid tert-butyl ester

Acryloyl chloride (18 mg, 0.20 mmol) was added dropwise at 0°C to a solution of
(RS,RS,RS)—(3-but~3—enylamino-9,10-dimethoxy-1,3,4,6,7,11b-hexahydro—2H-
pyrido[2,1-alisoquinolin-2-yl)-carbamic acid tert-butyl ester (77 mg, 0.18 mmol) and
triethylamine (20 mg, 0.20 mmol) in dichloromethane (1.5 mL). After 30 min at 0°C the
reaction mixture was partitioned between 2 M aq. sodium carbonate solution and ethyl
acetate. The organic layer was washed with brine, dried (MgSOy), and evaporated.



a) (RS, RS, RS)-[3-(3-Chloronet hyl -
rent anoyl am no) - 9, 10- di net hoxy-1, 3,4, 6, 7, | | bhexahydr o-

WQ@Rboppeasdo[ 2, | - a] i soqui nol i n-2-yl]-carban ¢ acPCI/EP2004/006355
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tert-butyl ester The title co und was produced in
accordance with the general od of Exanple 5c from

S, RS RS | |

@nzﬁqzﬁgv e ﬁ‘l“%@#é%’q@ﬁ?’n@ﬂ %’f"fﬁ? S{ig 20 lied Re M npound

{ & mgbli egolid (chl oronet hyl ) -

val eryl chloride (/. Korean Chem Soc. 1991, 35, 756).

Wiite solid, M (ISP) 510.4([\/H-:;?1 +. bgH L

@R&m RS) {9, 30-D4mEthoyy-32(6o0- pfrdilardrei 2 -pyyifin: hyl dodiff7»110-
Mrc; 2 Zﬁyrﬁioh b alpleeeatOE-@-y1]-carbamic acid tert-butyl ester

2H— pyr| do a] i soqui noI I n-2- yI ]-carbam c acid

;[% 81[58 gl Q ﬁ%cﬁ{t%rhalaeeéﬁgséa 7Crret gg Bﬁ@&lﬁﬂ@ﬁ ohﬁhlne)-
em)l 3]‘ er‘gﬁg aﬁj)ﬁu ion of
QRBM}RS) 3+ (4¢1]o71- bhtbhenﬂkw@mo) 9 10 dlmethoxy-l 3, 4 6,7,11b- hexahydro—

[1221 hso@hi‘n@ﬁﬂ%‘-‘fl?khﬂaﬂn&ddd at-bayl &ter(63mg, 0.13 mmol) in
t er %staneiﬁ S mL)LJl’ﬁe reagt%rl I%WCtﬁ&l Wzgs stiMRd 45 3Bk ot ¢ tRen

|pa(t4tmsle;t$emﬁn 2thyhiqstandhwFidiR xganic 1ayes Was apheg itk brine,
Ql?rbédf(MgSEh) ayd echploZatéd]Chromatography (Si0,, CH,Cl,/MeOH/NH,OH

'9’2*»%%J Lﬁl}%ffo?de?l hb gﬂ@cﬁhﬁadn@%@rrgé iodba)- RIS (TISPP458.4

was produced Tn accordance with the general
‘of Exanple | e from (RS
RS RS) [3-(4-ethyl -2-oxo-pyrrolidin-1-yl)-9
10- di net hox 7,11 bhexahydr g~ .
2D (BF RSP KZ-A}mg@f&hon@meﬂwzwyh $40er Hhrherabydrg-2H-pyrido(2,1-
ta@fsbqlhublyrh 3e8)-8/6-dihydybt1Hrphtidin-30hed, MS (I SP) 374.5
(I\/H-H) + Exarrpl e 12
R dunt4yaAPtsRec8d ﬁpacdbﬂﬂlﬁh&mﬂh the3general method of Example le
>4 6, BY, 1-91
ngﬁgswg)éap)ﬂ?egmg? C%n{?l 9)8][_%6 iy drg'lﬂ ygﬁlél a ) butvl
(mmg,,ns)hqxs biisp2bl-enptoliiing o ataoln et s R aiga fertybuty
, dsted-Waniea fyati, M 2 (ISY ) 35807 (M+H)".
2,1-a]isoquinolin-2-yl)-carbam c acid tert-butyl ester
4. Br ono- 2-butene (60 ng, 0.45 mol) and triethyl am ne
(49 my, 0.49 nmmol) were add@@niple 83 sol ution of
(RS, RS, RS) - (3-am no-9, 10-di net hoxy-1, 3,4,6, 7,11 b-hexah
ydr ?-_((RS,RS,RS)—Z-Amino-9,lO-dimethoxy-1,3,4,6,7,1lb-hexahydro-ZH—pyrido[2,1—
alisoquinolin-3-yl)-azepan-2-one

a) (RS,RS,RS)-2-Benzylamino-9,10-dimetho$cy—1,3,4,6,7,11b-hexahydro-2H—pyrido[2,1—
a]isoquinoline-3-carboxylic acid ethyl ester

Trifluoroacetic acid (20 mL) was added at 0°C to a solution of 2-amino-9,10-dimethoxy-
1,6,7,11b-tetrahydro-4H-pyrido([2,1-a]isoquinoline-3-carboxylic acid ethyl ester
(Example 1a; 2.00 g, 6.02 mmol) in tetrahydrofuran (20 mL), then after 30 min the



2H pyrido[ 2,1 -a]isoquinolin-2-yl)-carbamc acid
tert-butyl ester (Exanple 5b; 153 ng, 0.41 mmol), and

w0 basovostsire was heated at reflux, then after RSI/AP2004/006355
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anot her portion of 4- brono-2- %litene (60 ng, O0.45
mvol ) and triethylam ne (49 ng,””0.49 mol ) was added.

After another 24 h at reflux .1t I ]
65’6?%&?%%60{“618?&??8% SRl S b ERAAGT L1 0 RRCD and
reyicired forchanoglastr d0 irein. Bhircagting MECRICAFaS conratglegdp yecuo and the

| @yete pasHvAGHedwedn hvbig. seliuetiyddoxidgsGujoreand dichloromethane.

ARQL At yer, 1 ARBYiné, Arfel ( 24 Me/GHb ke d4Tht residue
g]g?ego %??EE gg{?;’gla?gg%?ﬁ@;ah& %%tffoa(:nﬁ%]m&).( a71gc3 e A benzaldehyde

orss it
(RS RS, RS) njrol) Abey baslnmtsyencbosphidrissi( 39 Mg, 195 @bt wep added
I_?:r%)igl?\ivi%g[{ B8 %;7]1 bgj:"l&i( Eﬂhy Ge[a@’_tion mi;célie was stirre_d another 15 min, then
Rarfitigned fety St .C&UP.{& hﬂﬁﬁ' HoRhieafkgioaahd dichoromethane.
e oo are oy bt e St T Sl
(ESoREHRSYhg-0f the 18sidwe/ (Sid, FELEIABOf arsbréryclptian af ¢benzylated
éJi({l@%g@ﬁg@wg@iM@H/F@LOH %5:5:_0.25) affcarded the title compound (1.31 g,
7 -3z +bam c a tert-b I

(FohGe 655%1@3#%%3)433-%&%??& Pyl amne (20 mg, 020
{erI) | nt'dl chl oromethane (1.5 nL). After 30 mn at 0C

e _reaction m xt i t]
e N R
ohgahydrol 22-pyridal, valiteqdinsline Sharbrxyliepsid gHMISD ) |
and evapor at ed. Chr omat ogr apby (Si @2, CH2O 2ZMeOHZNHAOH
95;-8erflbag)- dahfimded 75Dl 3.88 emdirpasiaddedss rigo salsgyn of
E’@i%s%@%ﬁ%@% P69,f(§ﬁ11§et(él§4§!ﬂi,3,*4,6,ﬁ)1 16-BSRRSIRSIH-pyrido[2,1-
| g.]fiﬁo,q}lgl’ol,ipp%rqgﬁm 9@1’% gt_hyI ester I( P%g ! ,03_&}_'- () 4 fcthiotmethane (13
2HH pyAdietdph the aplusion wianetaparapeddrd g residechgqmagographed (SiO,,
t Ll tal B0 A Esh8reniab bt P HRfitle chigoaindi(2n4ge7 1), Belhgy foam, MS
Zé %%5) ﬂgg is(tricycl ohexyrphosphi ne) -
ben 5 heni um( I V)di chloride (11 ng, 13 mol)
were added to a solution of
Ry e e oo S AT 30 ekl 123 8 7,1 -
2hesaltpdael i pyridp{ 3 balisaauinaling3-ylljcagkarpig arid bgpyyd ester
tert-butyl ester (65 ng, 0.13 nmol) in dichloronethane
( Bofusdthoh hydhskidEpdleis 086%] K53ig,e@3uannstl) weredddél toiarsolution of

rTQgs,gﬁ, Wil reél_ e-'t&'&‘\/\%ﬂtéﬁ&g%@ﬁ?&l-%?hﬁb)r-?,ggic?ﬁl@tmﬁﬁ-1;/5@4,@17,1 1b-
hexahydro-2H-pyrido 2,1-aflsoqu1noﬁ1ne— -carboxylic atid ethyl ester (1.20 g, 2.28
mmol) in water/tetrahydrofuran 1:1 (24 mL), and the mixture was heated at reflux for 72
h. After cooling, the solution was neutralized with 1 M aq. potassium phosphate buffer
(pH 6.85) and extracted three times with dichloromethane. The organic layers were
pooled, dried (MgSO4), and evaporated. The residue was suspended in toluene (24 mL)
and treated with triethylamine (230 mg, 2.28 mmol) and diphenylphosphoryl azide (659
mg, 2.28 mmol). The reaction was kept at r.t. for 90 min and heated at 80°C for 90 min,
then benzyl alcohol (369 mg, 3.41 mmol) was added, and the reaction temperature was
kept at 100°C for 18 h. The reaction mixture was diluted with dichloromethane and
washed with 10% aq. citric acid solution, 1 M aq. sodium hydroxide solution, and brine,
dried (MgSO,), and evaporated. Chromatography (SiO2; heptane/EtOAc gradient)
afforded the title compound (805 mg, 59%). Light yellow foam, MS (ISP) 602.3 (M+H)".



dried (MgSO4), and evaporated. Chromato [
) . gr aph Si 2,
CH2CA 2ZMeOHZNHACH 95: 5: 0. 25) afforded the |toi %/I (e

w@oooponsds (59 ng, 96% . Wiite solid, M5 (I SP) BGBEB2004/006355
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(MtH) +. d)
(RS, RS, RS) - | - (2- Ani no- 9, 10- di &t oxy- | , 3, 4, 6, 7, | | b- hex

ahydr o- 2 [

RS Rh Sl limypaptp g oghoghyhe pridelz.-
] ibdquirdimpdyhebenag-qartranic ealditert-REeEBFUSNCce with the
general nethod of Exanple le from

(ARS1IRSRD)(RE RS 2 byl yer 8b (1 sxpoanb Byyb-adiing)d?-40-ZHo gexy-
Il%',égé,b'lxt)}fexah Sofr Fyriddp2 1erRbydhetin By edrBamic acid benzyl ester
[2.2-"a] i Soqui of 1 n- 2V ] s car bam ¢ 187 pouty! :
chirons Wi vendibmceqrted] 69 RLERT R L (Lol fin
Iprése RS, RPalRSliud-(Morm BLiyged FhaseerbyAp-mg)s thengt 9?%%8} {i@g removed
%Zm%ﬁi&ﬁndme ﬁm{t@e\lﬁgﬁt@@ Qlhirovahiopraphy ($i0aZS 2pls/Me§Hd/ NH,OH

! 1&5%5 %ggr?_efi’%lée?ﬁ@%%/ 1%@%@02 me, 65%). Light yellow foam, MS (ISP)

: , exahydro-2Hpyrido[ 2,1 a
|4§§dfliMﬂI1}+ne- 3-carboxylic acid ethyl est 2?/ [ !
Trifluoroacetic acid (20 n) was added at 00C to a
sol ution of 2-am no-9, 10-di net h?

&) TRS,RBRS3Rennydp d5ahlqsprhedsnay] qgilai)?@&&tﬁiﬁ‘&ﬂ}"r’f&- 134,67 1b-

Qi%ﬂyﬁrét@m?ﬁﬁda{h,mgtsequi@amapﬂbcm amix @ tert-Tutghester
nol )" in tetrahydrofuran (20 nlL), then after 30 min

the ' cAnd
b@?er}h%?f%%gj%% iyﬁn@ W ddded wesccbiRaterlitiiidpeaedl biethod of Example 5¢
i SER R e

" sjicauinoliaeyl)-henaybsirbamiqasid Fr OHECESER AR BT AP TRRguoY chloride.

sediowsih ¥ @spsoosoiMeigh and di chl or onet hane. The
organi c | ayer was washed with brine, dried (MySO* and

evaporated. The residue was dissolved in methanol (37
“?g?gRé‘qﬁig -g§e|n -ggl1@-di%em&cy@n@-bi@aie@dnm¢m1,3,4,6,7,11b-hexahydxo-
e o e o B2 QP Rl g B B
e S

portionwise at r.t. over 1 h . The reaction mixtur

e 506 caropoiorRaIToRBSedkiR accoFATCE P 1 BOTEEHL BT gy Example 54
Sbm @B, RSRS)-benzily Eﬂ-C@dﬂow—b@naamdammq)tﬂ,qumhoxy—l,3,4,6,7,l 1b-
gb%{%ﬁ{’@rﬁ}q- R@%;F-aﬂgcgﬁm&inl-ﬁyﬁfcai‘ﬁiniwa&ﬂe&t—\biutyh ester. Off-white

F i M ISP e Ry, 2N evaporat ed.

g) (RS,RS,RS)—1-(2-Benzylamino—9,10-dimethoxy—1,3,4,6,7,1 1b-hexahydro-2H-
pyrido[2,1-a]isoquinolin-3-yl)-azepan-2-one

The title compound was produced in accordance with the general method of Example le
from (RS,RS,RS)-benzyl-[9,10-dimethoxy-3-(2-oxo-azepan- 1-y1)-1,3,4,6,7,11b-
hexahydro-ZH-pyrido[2,1-a]isoquinolin-2-yl] -carbamic acid tert-butyl ester. Light
yellow solid, MS (ISP) 464.5 (M+H)™.

h) 1-((RS,RS,RS)—2-Amino-9,10—dimethoxy—1,3,4,6,7 ,11b-hexahydro-2H-pyrido[2,1-
alisoquinolin-3-yl)-azepan-2-one

A solution of (RS,RS,RS)—1-(2-benzylamino-9,10—dimethoxy—1,3,4,6,7,11b-hexahydro-
2H-pyrido[2,1-alisoquinolin-3-yl)-azepan-2-one (35 mg, 75 pmol) was hydrogenated (3
bar, r.t., 3 h) in the presence of palladium (10% on activated charcoal), then the catalyst
was removed by filtration and the filtrate evaporated. Chromatography (SiOs,



Chr omat ogr aphy of the residue (Si G2, CHaCVEt OAc 4: 1,
after elution of dibenzyl ated side-product,

WERRSH@SheOH NH 40H 95: 5: 0. 25) afforded the tiPCEEP2004/006355
conpound (1.31 g, 51%. Red oily, M (ISP) 425.2 (MH)
+. b))

2 Lot (00 ko4 78y. dight
@Fﬁi@éﬁ/ﬁ{}&é@? ,57?};'0@%25%%%(? g}%/ect?cfeb&%ouﬂﬂl(@@)ng, 4308y dig
7ellgy salido M5, (IIS%)]3|7§84M‘h]é§(i-ne- 3-carboxylic acid ethyl
ester Di-tert-butyl-dicarbonate (752 ng, 3.38 nmol)
was added at r.t. to solution of
(RS, RS, RS) - 2- benzyl ami no- 9 Example 14
10- di net hoxy-1, 3, 4,6, 7,11 b-hexahydro-2H pyri do[ 2, | a]
issggleRsl,Rlb%Hw:sSﬂgammoy1,izqh‘amlﬂﬁmhm-9a§tc$meﬂmxsaa?g4,2,7,11b-

: n1o in r i 1 t he
h&a‘fl%hﬁ-ﬂﬂ%%ﬁ@@%f :Lﬁsd'q‘tﬂnolﬁ 3 Slardifle

sol uti on was evaporate e resldue
chromat ogr aphed (Si O 2, heptane-Ft OAc adient) to
produce the title conpound (1. ZAIEEE}, 7/;‘?/;> Yel | ow f oam
MS (1SP) 525.3 (MrH) +. ¢) : N~g

(RS, RS, RS)-[ 2-( Benzyl -tert-h toxycrbo’ny\b- am no) - 9, 10-
di met hoxy-1, 3, 4, 6, 7, : O
2H pyrido[ 2,1 -a] i soqui -carbam c acid benzyl

ester Potassi um hydroxi de=p ets (86% 1.53 g, 23.4

nmol ) were added to h sol ution of

(RS, RS, RS) - 2- (benzyl -tert - but oxycar bonyl -am no) -9, 10-d

i met hoxy-1, 3,4,6,7,11 bhexahydr o-

21 R¥ Rsdeh 2l zatiigRApidpahéNeufosAnhgio) L9, 10-dhehetyhB,4,6,7,11b-
et t(er’ﬁz(sclié.§ e 8 ?rr%ijla i.n er -1 1
sy 2Shas gl aliounall P LR e A8y Riebutid

h. After cooling, the soluti ond@\ﬁaswﬁﬁgﬁ%%nlez gqemc}dhoflExampleSC

M laectitlqpestapasindrivas poaditat & pRePFRRCE :
10 eﬁfélha(msm,kshr(eearhinne%mvdtmetumhl,amﬁqmHah@gah;rdf@-zH-pyndo[z,l-

T e Gt i e

rebranep R BT PRy P (o0 b 08 ol )
and di phenyl phosphoryl azide (659 ng, 2.28 mml). The
reaction was kept at r.t. for 90 m d t
8@D(®§§%$,R©b Fﬁr{ Inl -in&iscﬁ@@;dl%ﬂafé%qog@g&%&ﬁ %_,lgéj,l 1b-
nH@dah%d‘i@SZH«@f;}ﬁdo [25nd] igdueinatiacd-yhrrattemie aeid tert-bwad estept
at 1000C for 18 h . The reaction mxture was d!lu_tedfE o5

15 Wit Dadl chh RS aElanedand inasdoedhnst iith ihégatral eadtodof Example
g%b%b@%fﬁgﬁ%@[3-i'é\-"cﬁgfo-EPodp'aHé‘fhQ%%Hﬁmﬁm%E&,w-aﬁﬁhth&&dl,3,4,6,7,11b-

hexahydro-2H-pyrido[2,1-a]isoquinolin-2-yl] ~carbamic acid tert-butyl ester. Off-white
solid, MS (ISP) 482.3 (M+H)".

D

c) (RS,RS,RS)-3-( 1,1-Dioxo-1,2-thiazolidin-2-yl)—9,10—dimethoxy-1,3,4,6,7,1 1b-
20 hexahydro-2H-pyrido[2,1-a]isoquinolin-2-ylamine

The title compound was produced in accordance with the general method of Example le
from (RS,RS,RS)-[3-( 1,1-dioxoisothiazolidin-2-y1)-9,10-dimethoxy-1,3,4,6,7,1 1b-
hexahydro-2H-pyrido[2,1-alisoquinolin-2-yl] -carbamic acid tert-butyl ester. White
foam, MS (ISP) 382.3 (M+H)™.



dried (MgSO ), and evaporated. Chromatography (Si O
hept ane/ Et OAc gradient) afforded the title conpound

w@ 3@S/om348 59% . Li ght yellow foam M (I SP) 602CBEPIBA06355
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+.55 - 33 - d) (RS, RS, RS)-(3-Agno-9510-di net hoxy-1, 3
6, 7,1 1b-hexahydro-2H pyrido [Z, 1-
a]|squ|noI|n 2-yl)-benz7l : carqaqgc acid tert-butyl
ester A solution of

RS, RS, R 2- nz7l -ter [
(RABOT A (11 Dioxol 1 4]thiazinan 2.y 9D-dimettoxy 3,287, b exahydo-
1, 3, 4, 6, 7, 1l b- hexgahysiride 21 plysoiqdofolint2-glRingmyui nol i n- 3-
yl]-carbam c acid benzyl ester (802 ng, 1.33 nmol) in
acetic acid (24 nL) was hydrogeQ@E r, r.t, 3 h)
in the presence of palladium (10%n |actiated
charcoal, 40 ng), then the catalystyds renoved by
filtration andthe filtrate gyaporaned.y r omat ogr aphy
(Si 2, cCH2d 2/ I\/EO-V&@4 Q0 ¥Q; 0,.25) Oaf For ded t he
title conpound (402" ny,

|657©: Li'ght yell ow f oam M5
(1SP) 468.4 (MrH) +_ e

(RS, RS, RS) - Benzyl - [ 3-@6- cT oro-hexanoylanino)-9,10-dim
et hoxy-1, 3,4,6, 7,11 bhexahydr o-
2H—pyr|do[2 I-a]lsqu|noI|n 2-yl]-carbamc acid

RS ES“RE ﬁ%% EJM&B%dtaﬁd-asﬁlmﬁnsmdovmaongllaﬂm ng,m ,6,7,11b-
M m
3@@@?& R R A A A,
@231%&)%;}30%51@'@? ] ua%?%h%u&egﬁé&%be?e ?%B %Fhfample 5¢
Yaloh ()E&RB,,RSW(ahﬁR) 9a©0d1me(hﬂxm)l 34,6{7)L1b- hexah pyndo [2,1-
(a;f]if CESI\ BONZharhi a o telit il @utyr (Ex@ﬁrpdb(ﬁ})and[dan -yl
shicp vtaBTSQIf?nYEf@%@u?ﬁféﬁ(’w?) it solid, M3 (ISF) 532.3 (MHD”
tert-butyl ester The title conpound was produced in
?ﬁ%ﬁk%as%s \éme(agl bpo%ogleg]ehlazman ?)d996 dlEr)r(l‘fél{H?)B(? 1,%?4 8 731b-

[k&xﬂ@dﬁ:bﬂZﬁ-pyrhrk){&neﬂisaqmmgbm-g Wibcabrmiqrsid tert-utyl ester
54 7 I Ibhexahydro-
uhda\}ats @(ﬂiiicﬁ@ I arc@rdahte wih Bergeoeratingthod of Example 5d

(ﬁ tPéé 5[ - 1je81-3Q0d 1anM§o§ bﬁﬁ)dlﬁﬁﬂm&y 1,3,4,6,7,11b-
(fﬁ}ﬂ- $ y/r%qlgo ggi%gc?;fm f)& %ﬁgi glplgg p'g;arrt-la% ] ester. White
sohd MS (ISP) 496.3 (M+H)".

c) (RS,RS,RS)-3-(1,1-Diox0[1,2]thiazinan—Z—yl)—9,10—dimethoxy—1,3,4,6,7,11b-
hexahydro-2H-pyrido[2,1-alisoquinolin-2-ylamine

The title compound was produced in accordance with the general method of Example le
from (RS,RS,RS)-[3-(1,1-dioxo[1,2]thiazinan-2 -y1)-9,10-dimethoxy-1,3,4,6,7, 11b-
hexahydro-2H-pyrido[2,1-aisoquinolin- -2-yl]-carbamic acid tert-butyl ester. White
solid, MS (ISP) 396.3 (M+H)".



2,1 -a]isoquinolin-3-yl)-azepan-2-one The title
conpound was produced in accordance with the general

woredohoehsed Exanple | e from PCT/EP2004/006355
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(RS, RS, RS) - benzyl -[ 9, 10- di net h%y 3- (2- oxo-azepan-| -yl
)-1,3,4 56,7,11bhexahydro- 2H
ryrl do[ 2, | -a] i soqui nol i n- 2+ ?‘%‘%bpg rbam c acid
tert-butyl ester. Light yeIE id, M (ISP) 464. 5
(MtH) +. h) I-((RS, RS, RS) - 2- Ami no- 9,
H8565)73-(1, Mexcahakbm@mwmlba{lé -djingpt oy 1569 Db heabydro-2H-
i soqui nol i n-3-yl) - azade(d; Qa]mqumohn%lylammmf
(RS, RS, RS) - 1| -(2- benzyl am no-9, 10- di met hoxy- 1,
56, 75! | b- hexahydr o- Chiral
2H pyrido[ 2,1 -a]i soqui nol i n- SNVt) azegan- 2-one (35 ng,
75 mmol) was hydrogenated (3 bar N tr, 3 h) in the
presence of palladi pm (108 on agti é§t~‘ d charcoal),
then the catal yst wa aQDved f|Itrat|on and the

([ P

filtrate evaporated. raphy

(Si @2, CH2A 2/ MeOH/ : 95. 57 0.25) afforded the title

conmpound (10 nmg, 43%). Light yellow solid, M5 (I SP)

374.2 (M+tH) +. Exa

(RS, RS, RS)-3-(l,I-Dioxo-1,2-thiazolidin-2- yI) 9

>10-di net hox7-1, 3, 4,6 J7, IIbhexahydro- 2H py % Zh

1) 4b)-60nllimettiony 2,3, Artetnahydyo-isoquinolin-1-yl)- "abelic'acid eyl ester

(RS RS RS) - [ 3- (3- Chl or o- propane- | -sul fonyl am no) -9, 10-
epoudd4va pfoddcd axadeyshoase. from (6,7-Dimethoxy-1, 2.3 ,4-

%%?X)@ﬁ? %0 ’u1r{o?i]n u«l'c@t? gch |href @'ﬁ%z?lml 4174) by fractional

%‘Eﬁﬁlh%a’ﬁ@@ with ﬁ-)ﬂ«, rdl g;Faeﬂll cﬁ %ac(_gf)rc%r(lg n,g ?}Séjglé_lingra%rocedure
( RUBSRE-of. 3USHLTOS6), L@MV@M@MW@J@Q MS4ISP) g80.2 (M+ J+O0'= 6.4 min

dﬂl&&%ﬁ@[%%ﬁ"m{ Hep@ak/2,prapanol/triethylamine 75:25:0.15, flow rate
]é%jﬁéno I n- )-carbamic acid tert-butyl ester

Wén)Sb) and 3- chl or opropanesul fonyl chl ori de.
V\hlte solid, Ms (ISP) 516.3 (M H . b)

l;F\ECSEﬁS RS) [ 3 ( |9§02&>| @%élo' Sﬁ%%géﬂx}h qleggal%d%—)Zngyndo 2,1-

Z@s@muind)hhz, yl)ﬂ;]ub&oqmqm@lqrhbgt}’wsfﬂc arbani ¢ acid
tert-butyl ester The title conmpound was produced in

agRondaRGEpYddwidiRodendifaim (Bt (GitidohetorarbR 45t trhysho-
5%@?1%8 S)1 )[lg ée%lé%t;lld%ﬁgﬂ RLOP AR chrdattd witly LRy AtksiDofliBle racemate,
(RS,RS,RS (3 amino-9,10-dime oxyq f ZE 8 7,11b-hexahydro-2H-pyrido[2,1-
a]isoquinolin- 2-yl) —carbamic tert-butyl ester (Example 5b). Off-white solid, t = 19.3
min (Chiralpak® AD 25x0.03 cm, heptane/ethanol/triethylamine 70:30:0.3, flow rate 4

ul/min).

c) (S,S,S)—3-(1,1—Dioxo-[1,2]thiazinan—Z-yl)—9,10-dimethoxy-1,3,4,6,7,11b—hexahydro—
2H-pyrido[2,1-alisoquinolin-2-ylamine

The title compound was produced in accordance with the synthesis of the racemate,
(RS,RS,RS)-3-(1,1-dioxo[1,2]thiazinan-2- -y1)-9,10-dimethoxy-1,3,4,6,7, 11b-hexahydro-
2H-pyrido(2,1-alisoquinolin-2-ylamine (Example 15). Off-white foam.



2H pyrido[ 2,1 -a]isoquinolin-2-yl]-carbamc acid
tert-butyl ester. Of-white solid, M5 (ISP) 482.3

W@ Robipo0848 c) PCT/EP2004/006355
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(RS, RS, RS)-3-(1,I-Di oxo-I,2-th%920|idin-2-y|)-9,10-dim

et hoxy-1,3,4,6, 7,11 bhexahydro-~" "~

2H pyrido[ 2, 1-a]i soqui nglin-2-ylam The title

compound was produced iﬁgﬁggé?ﬁgﬁggqﬁﬁth t he genera

met hod of Exanple le from (RS, RS, RS)-[3-(l . )
| (S&i) AxERSRSR Bz Ainelnp-921 0ydlimedhoy- ld?aﬁaét%ﬂoljeyhﬂxﬁ%Ydm'ZH‘PY“d"[2’1
4.6,7,11 bheXahyg,][s@quinolin-3-yl)—4—methyl—pyrrolidin—2—one

2H pyrido[ 2,1 -a]isoqui nolin-2-yl]-carbamc acid

tert-butyl ester. Wite foam M (I1SP) 382.3 (MH)

+. Exanpl e 15 (RS, RS, RS)-3- (I, | - Dypxo[}<

2] t hi azi nan-2-yl)-9 e
10- di net hoxy-1, 3, 4, 6, 7, Hb- hexahydre
2H pyrido[ 2,1 -a]isoqui nolin- Byl amj ne
(RS,RS,RS)-[3-(4-Chlo 3 NSul f onyl am no) -9, 10-d
i met hoxy-1,3,4,6,7,11 bhexa
2H pyrido[ 2,1 -a]i soquitwl i n¥2-yT'] - carbam ¢ aci d

tert-butyl ester The title conmpound was produced in
accordance with the general nethod of Exanple 5c from

(4%§ RS, RS) - (3-am no-9, 10-di net hoxy-1, 3, 4,6, 7,11 b-hexah
ydro-2H pyrido[ 2, | a] isoqui nolin-2- - car bhani 16170 .
t e(RS,BHRGIRDsk-E3-apnimos ) P limg oﬁ_a%,szé,},l?.b.—%exalﬂyar@ SHpyrido[2,1
Achl or obut anesubfissgyinadinl byl de metyt-BPOoBEN-2-Af t e

solid, M5 (ISP) 532.3 (MtH) +. b) (RS, RS, RS)-[ 3- (!

>| - Di oxo[ |, 2] thiazinan-2-yl)-9, 10-di net goxy-1, 3

>4, 6, 7, Hohexahydr o- NH,

2H pyrido[ 2,1 -a]isoquinolin-2-yl]z cagpam c acid

tert-butyl ester The title conpount¥”wa3\ produced in
accordance with the gengyal neshod lof anpl e 5d from

(RS -
RS, RS) - [ 3- (4-chl or o- but ang
hoxy-1,3 4 6,7, Pbhexahy& o-
2H pyrido[ 2,1 -a]i soqui nolin-2-yl]-carbamc acid

tert-butyl ester. Wite solid, M5 (ISP) 496.3 (N%hg +.

E:)Rrge &ge & PS“‘Z‘ilS yere produced froin 1-((R_S,RS,R_Sg)-2-a§1;§0£:,1(;&1fn;§o)(§_

) S o- - XOk L Qa4 ) -4-¥e = mn-Z-one
hd?ﬁ’wé%;h@?‘aﬁf#%%g%{%r[%’]} %hé?@'a% j OH%\IH OH 90:10:0.25).
1{B}dnsple U0 oyt ¢hyomajqgasnivesepralen %@2’2@{% SR '
produced in accordance with the general nethod of
Bxanpl e 1 e - hexahydro-2H-pyrido[2,1-

(SR)-1-((RS,RS,RS)-2—Amino-9,10—d1methoxy—1,3,4,6>7,11b' exanydro-2ri-pyr ’

isoquinolin-3-yl) _4-methyl-pyrrolidin-2-one: Light yellow foam, R¢= 0.20.

onyl am no) -9, 10- di net

a]

(RS,RS,RS,RS)-1-(2-amino—9,10-dimethoxy—1,3,4,6,7,1 1b-hexahydro-2H-pyrido(2,1-

15 alisoquinolin-3-yl) _4-methyl-pyrrolidin-2-one: Light yellow solid, R¢=0.15.



from
(RS, RS,RS)-[3-(I,l-dioxo[l,2]thiazinan-2-yl)-9, 10-di ne

w0 bhagypedsss, 4, 6, 7, | | bhexahydr o- PCT/EP2004/006355

10

15

2H—pyrido[2,|-a]isoquinolin-z-g ]-carbam c acid
tert-butyl ester. Wite solid;] (1SP) 396.3 (MtH)
+. Exanpl e 16
(S, S, S)-3-(I,1-Dioxo-[ 1 E3¥PRIE8? #2$h2%. yi -9, 10- di net ho
xy-1,3,4,6,7,11b-hexahydro- 2Hpyri do
2y| Ra]ll-(iﬁw,ﬂﬁ)dehnmé%lpéﬁm@l%?% 3,4 6,g,11b hexahydro-2H-pyrido([2,1-
(S)- (6, 7- D et Rpxyqiinalind3-yl)-4-methyl- pyrrohdm -2-one
4-tetrahydro-isoquinolin-I-yl)-acetic acid ethyl ester
The title conpound was produced in >9% GRw. €. from
(6, 7-Di net hoxy-1, 2, 3, 4- tetrahygro-i qU| nol i n-1-yl)
-acetic acid et hyI ester (Synthe%id
fractional crystallization wth>{?
)-2' -nitrotartranilig_acid!Sln atcordance with the
general procedure of M N al . (US3452086). Light
yell ow solid, M5 (LSP H +, tR=6.4 mn
(Chiral cel (r) ODH 15%0. 21 cm
hept ane/ 2- propanol /tri et hyl am ne 75:25:0.15, flow rate
%ﬁg mL/ mn). b)
S'S, S)-(3-Am no-9, 10-di net hoxy-1, 3,4, 6

h @ﬁ ﬁg‘% 97511%6*@ Hgl‘i’e[tﬁoyj:}ﬂi 3,4,6,7,11b-hexahydro-2H-pyrido[2,1-
|so

title conpound & agy C’Jgﬁé?ﬁ thﬁr yrpdﬂd‘»fﬁ 2e&ier The

(S)-(6, 7-di net hoxy I 2 3,4-tetrahydroi sogﬁ %]ol i n-
1-yl) -acetic acid ethyI ester, |n accrdde with the
synthesis of the racemate, H,
(RS, RS, RS) - (3-am no-9, 10- di netho
ydro-2H pyrido[2,la] _i ' -yl )ncar bam c
tert-butyl ester (Bvr AT NEF T - whi e solid, tR =
19.3 mn (Chiral pak (r 25x0,J03 cm
hept ane/ et hanol /tri @ hyl™ami ne€” 70: 30: 0. 3, flow rate 4
nm./mn). c)
(S, S, 9-3-(I,I-Doxo-[I,2]thiazinan-2-yl)-9, 10-di net ho
it‘l‘r% O]é;mrldls Pve IaMQJdCih agddé@ét{cb dﬂéll the genzrf; ‘;nle\!/lt’}ézlil of}lfxzmples
Xa 1o~
ot e O e QS0 e Topung, Mty
rﬂdqj‘ymde [2,1-a)isoquinolin-3- yl)-4- methyl-pyfrolidin-2-one (Examp e 17).

(RS, RS, RS)-3-(I,l-dioxo[l,2]thiazinan-2-yl)-9,10-di net
hoxy-1,3,4,6,7, 1 b- hexahydro-

O@k)pw( S}B}S)ZZJArﬁhosmtﬂ}dméthmcﬂl 5 a5, - b@@g“@oezqayﬁdo [2,1-

1so\amnoﬂnf§ WLLEE%%%@QQE 2-one: Off-white foam, tr = 40.1 min
(Ch1ra1pak® AD 25x0.46 cm, heptane/ethanol 80:20, flow rate 1 mL/ min).

«N~374, 6, 7, 1 | b- hexah

(8)-1-((R,R,R)-2-amino-9,10- dimethoxy-1,3,4,6,7,11b- hexahydro-2H-pyrido[2,1-
]1soqu1nohn— -yl)-4-methyl-pyrrolidin-2-one: Off-white foam, tg = 66.0 min
(Chlralpak AD 25%0.46 cm, heptane/ethanol 80:20, flow rate 1 mL/min).



- 37 - Exanples 17 and 18 (SR)-I-((RS >RS
RS) - 2- Am no-9

WO 1@sdoases hoxy- |, 3, 4, 6, 7, Hb- hexahydr o- 2H pyr i dB¢REPZP4/006355

10

15

i soqui nolin-3-yl)-4-nethyl - py_r$§)_l i di n-2-one and
(RS, RS, RSRS) - | - (2-am no-9, 10- diret hoxy- |
3,4,6,7,11b-hexahydro-2 ri dol 2
i soqui nol i n-3-yl)-4-net %%%Bf??{o |c(ill|éﬁn 2-one The title
conmpounds were produced from .
| - ( (RSSRSSRE)- Amineriof§-Gmethoay et hiyib-hexahigry 2 gyridol2,1-
- hexahydr o- 2H pYisdqlofdin-3-3)isogthyhelyimliding?-pna- net hyl -
ryrrolidin-2-one (Exanple 10) by chronat ographic
separation (Si O, CH2A 2/ MeOH NH 40H 9pCHiraD. 25) .
(SR - I-((RS, RS RS)-2-Am no-9, g@Q: di oxy- |
>3, 4, 6, 7, | | b- hexahydr o- 2H pyr i dof 2,
i soqui nol i n-3-yl)-4-net hylypyrroll di nh2-one: Light
yel low foam Rf = 0020, ARSPRS RSRS)-P - (2-
am no- 9, 10- di net hoxy- | I I b- hexahydro- 2H- pyri do
[2,1a] isoquinolin=g vet'hyl - pyrrolidin-2-one:
Li ght yellow solid, Rf = 0.15.4 006355 - 38 - Exanples
19 and 20 (R)-1-((S,S,S)-2-Am no-9 10-di net hoxy- |
28d4, 6, 7, | | b- hexahydr o- 2H pyri do[ 2, | a]
i soqui nolin-3-yl)-4-methyl-pyrrolidin-2-one /, Chjral.
andC(IR,R,R,R)—I-(Z—Zm)ino-9,10-dir¥1ethg)¥y-1,3,4,6,7>11b-heXﬁleIO-2h-PYHdO[2,1-
(9)-1- (R R R -isagiineris ) dirmmhiiopysdliddr 2.7, || b- he
xahydr o- 2H-pyri do[ 2, | a]
i soqui nol m 3-yl)-4-methyl -pyrrolidin-2:0ngalThe title
conmpounds were produced in accglg_lda@wi th the general

I

met hod of Exanples 6 and 7 fromh €SR)-1> ((RS
>RS, RS) - 2-am no-9 J10-di rreii'_lh y-h"

4,6, 7,11 b-hexahydro-q

2H pyrido[ 2,1 -a]isoqui
2-one (Exanple 17) ~0

@)
23-W) - 4- et hyl - pyrrolidin-

The title compounds were produced in accordance with the general method of Examples

6 and 7 from (RS,RS,RS,RS)-1-(2—amino-9,10—dimethoxy—1,3,4,6,7 ,11b-hexahydro-2H-
pyrido[2,1-a] isoquinolin-3-yl)-4-methyl-pyrrolidin-2-one (Example 18).

(S,S,S,S)-1—(2—Amino—9,10—dimethoxy—1,3,4,6,7,1 1b-hexahydro-2H-pyrido [2,1-
a)isoquinolin-3-yl)-4-methyl-pyrrolidin-2-one: Off-white foam, tg = 29.4 min
(Chiralpak® AD 25x0.46 cm, heptane/ ethanol 80:20, flow rate 1 mL/min).

(R,R,R,R)-1—(2—Amino-9,10—dimethoxy—1,3,4,6,7,11b-hexahydro-2H—pyrido[2,1-
a]isoquinolin-3-yl)-4-methyl-pyrrolidin-2-one: Off-white foam, tg = 41.8 min
(Chiralpak® AD 25x0.46 cm, heptane/ethanol 80:20, flow rate 1 mL/min).



(R -1-((S, S, S)-2- Ani no- 9, 10- di net hoxy-1, 3, 4 ]
xahydr o- 2H pyri do[ 2, | a] y-1,3,4,6,7,11b-he

WO 2@q0esas | n- 3-yl ) - 4- net hyl - pyrrol i di n-2-one: EET/ERW/E6355
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foam tR = 40.1 min (Chiral pak,(r)AD 25x0. 46
: c
?g?t?n?é;thanol 80: 20, rom;ré%é'i mL/ min). "

-1 - , R R) - 2-am no- 9, 10- di - -
xahydr o- 2H pyri do[ 2, | a] Examﬁgtzgoxy 0346, 7 Tbehe

i soqui nolin-3-yl)-4-nethyl-pyrrolidin-2-one: = Whi

f odnf(RERSRBE2-Btin oA oD T B 2.1

ept ane/ et hapuk 1303yl edwfl et h johiyli

heptanel etha Dot 1) owfluatoenethylpymioiflirER0mgl es 21

S)-1-(2- Am no-9, 10-di net hox7-1, 3, 4,6, 7,

H-pyrido[ 2,1 a] NF

i soqui nol i n-3-yl)-4-methyl -pyrrelfdin-

(R,R,RH@-I-(Z-aninow9,10-d' : ,

>7, 11 b-hexahydro-2H gyrido

nggghﬂgl|n-3-yl)-4-netﬂ!i;oyrrhlidin-2-one The title

s were produced~NgFascer dance with th

?Etsh%g of Exanpl es 6and 7 from © general
, RS, RS, RS) -1 -(2-am no-9, 10-di neth - -

Fexahydro-Zszg&do o1, 34,6, 7T

a2 AdFladioseauyl ridhydno-Fuspny2-aneret hy| - i di n-2-

e, KAy yl -pyrrolidin-2-one

(SsPutorSdf A-hf@roAyhebyBdihPd i fuetrhdsopel(Taraliedron, 19Ph-Hed% 1.02 &

I’éy% i 201 and/Bis @9 b ethyl)aminosulfur trifluoride (3.88 g, 17.6 mmol) in

If %&q;g fo?}% (I-ﬁln‘l-z%i% ﬁ%ﬁ%ﬂ%gﬁ%ﬁ?g& h‘%‘fﬁi Q6o R anpat®ioned
helpivemesh e tah asodiung by rogerfcrpanatgs Uflog@an ?élg}nfoGro?nneqchane. The organic
S%eﬁm@s Rashed-will2bre, deied (M@SCi)naihevaportale), fhgomatography (5102,
i@&ﬂe%]%ﬁ})ﬁa?%gt%% ﬁiﬁ%{%&;ﬁ%@tﬁe%}de_mmpound (576 mg, 56%). Colourless

>T( pyrrolidin-2-one: f-whit

flogarig MSa(EI)Ai&é (MY chi ral pak (r)AD 25x0. 46 cm e

hept ane/ et hanol 80:20, flowrate 1

nmL/ m n). EP2004/ 006355 - 40_ - Exanple 23

| b) 3-RE]REpRE)L-2-Iuerabugyrylehifridst hox7-1 , 3, 4, 6, 7

Pb- hexahydxo- 2H- pyri do[ 2, | a] o

| & Qe b B-fleoyd thetlylf ditpdrorfetamy2-opy (70| g TRBmgd), ylonyl

4c_:hﬁl>1H8é @f@ é}%%@%}%ﬁ[ Od Hh i @&0 mg, 0.44 mmol) was stirred 72 h at
80°C, then excess thionyl chloride was removed by distillation. Kugelrohr distillation of
the residue (85°C, 0.2 mbar) afforded the title compound (450 mg, 35%). Colourless
liquid, '11-NMR (300 MHz, CDCls): 4.65-4.55 (m, 1 H), 4.50-4.40 (m, 1 H), 3.70-3.60

(m, 2 H), 3.25-3.05 (m, 2 H), 2.80-2.60 (m, 1 H).

b- hexahydr o- 2

one and
!4!6

c) (RS,RS,RS)-[3-(3—Chloromethyl—4—ﬂuoro—butyrylamino)—9,10-dimethoxy-
1,3,4,6,7,11b-hexahydro-2H-pyrido[2,1-2] isoquinolin-2-yl]-carbamic acid tert-butyl

ester

The title compound was produced in accordance with the general method of Example 5¢
from (RS,RS,RS)—(3-amino-9,10-dimethoxy-1,3,4,6,7,1 1b—hexahydro—2H-pyrido[2,1-
a]isoquinolin-2-yl)-carbamic acid tert-butyl ester (Example 5b) and 3-chloromethyl-4-
fluoro-butyryl chloride. White solid, MS (ISP) 514.5 (M+H)™.



A solution of 4-hydroxynethyl-di hydro-furan-2-one
(Tetrahedron 1994, 50, 6839; 1.02 g, 8.78 mmol)

w@nabiosg2s met hoxyet hyl ) am nosul fur trifl uori deP(BEBB04006355
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17.6mmol ) in chloroform (4.4 n) was stirred at 400C
for 1 h, then poured onto ice and partitioned between

sal. ag. .sodi hydr ogencar SO} UhL®m. -
L Al T e
bBidss7, 1 tr-hexkhydtySUilypyridate, ko Hinstup e 'éﬁﬁ?f& GRABRSFEout
(@0 2, heptane-ethyl acetate gradient) afforded the
title conpound (576 ng, 56% . Colourless liquid, M

@E{a 2()1}1% é@m olMHdls frodBdeddn GEloRdAIEe il thé gérlenad moethod 9 Example 5d

Xt.ur : i -
o (1555 BREL A LA AR Ll U A
mﬁm,e),7,1nu>ﬂhexghydmwzﬂrm@0¢?41*338@(1111 Iy 2 P Py DA g tert-buty
%ﬁkﬁ@fﬁ%ﬁ@ﬁ)aﬁﬂM@(I&p)m&ﬂoMmHs)*.sti rred 72 h at 800C,
then excess thionyl chloride was renoved by
di stillation. Kugelrohr distillation of the residue

%ﬁf—?(R ?’Rﬁ?’ [Amﬁﬁ_@,ﬁ,@t%ﬁn&the -i1 j31466, 7.0 tipdiaxuchy (A5 @Hrpryrido(2,1-

L/ N ou ezi% Iq‘iltg'zli’# 6300 MHz, CDC 3):

Tigasuinaln-py)-4 Tppromet By oy i Oy ™ 3" 7073 60 (m 2

H, 3.25-3.05 (m 2 H), 2.80-2.60 (m .1 .. 1C

(TS {8, cRsipojiad (s m@ﬁmaﬁwfﬁaﬂcﬂ‘ﬁg} ﬂle&ﬁ%y?gy gtho ﬁ S g’éample e

£kfin AR SR [RSYY[3- (4-fluoromethyl-2-oxo-pyrrolidin-1-y1)-9,1 -dimethoXy-

)1)1, 18 qg,_};lelehjeﬁ&.Qw AbH P isbg@ihalih-2afl] -sabyainioddditept-butyl
=’Cat bam, ¢ ﬁ5§ zg -ﬁygmhﬁﬁﬁ&er The title conpound

) r-ﬂ{‘%}HlYEiEWP » Mg E{RTARY t he general method of

Exanpl e 5¢c from

(RS,RS,RS)-(B-anino-9,10-dH§§th x%il,3,4,6,7,llb-hexah

ydro- 2H pyri do[ 2, | a] isoquittdMHE2Zyl) - carbanic acid

tert-butyl ester (Exanple 5b) and 3-chloronethyl-4- .

f mo1Q(MR&R;%»-2emhmd-ﬂéo-dﬁme@x&éﬁﬂa@ﬂ,w&vﬁ@ﬁéﬂﬁspmdo[2’1‘

(M-H)  +. d) a]isoquinolin-3-yl)-5-methyl-piperidin-2-one

(RS, RS, RS) - [ 3- (4- Fl uor onet hyl - 2- oxo-pyrrolidin-l-yl)-9

J10-di net hox7- 1, 3, 4, 6, 7, 1l b- hexahydr o-{2H pyri do[ 2,

1-a]isoquinolin-2-yl]-carbam c acid teft-butyl ester

The title conpound was produced iMhadcordance with the

general nethod of Exanple 5d fro#

(RS, RS, RS) - [ 3- (3-chl or ohet hyl H

, 10- di net hoxy- O

- f 1 uor o-obutyr yl am no) -9

a) 5-Chloro-4-methyl-pentanoyl chloride

The title compound was produced in accordance with the general method of Example
23b from 5-metliyl-tetrahydro-pyran-2-one (Tetrahedron 1995, 51, 6237). Colourless
liquid, "H-NMR (300 MHz, CDCl;): 3.50-3.40 (m, 2 H), 2.95 (td, 2 H), 2.00-1.85 (m, 2
H), 1.70-1.60 (m, 1 H), 1.04 (d,3 H).

b) (RS,RS,RS)- [3—(5-Chloro-4—methyl—pentanoylamino)-9,10-dimethoxy—1,3,4,6,7,1 1b-
hexahydro-2H-pyrido[2,1-a] isoquinolin-2-yl]-carbamic acid tert-butyl ester

The title compound was produced in accordance with the general method of ]'?‘,xample 5¢
from (RS,RS,RS)- (3-amino-9,10-dimethoxy-1,3,4,6,7,1 1b-hexahydro-2H-pyrido{2,1-
alisoquinolin-2-yl)-carbamic acid tert-butyl ester (Example +5b) and 5-chloro-4-methyl-
pentanoyl chloride. Off-white solid, MS (ISP) 510.6 (M+H)".



1, 3,4,6,7, 1l b- hexahydr o- 2H pyri do[ 2, | -a] i soqui nol i
! . . ! n-2-
yl] -carbamc acid tert-butyl ester. O‘%-v\hﬁtefoam

woB0sh@BYs 478. 5 (MrH) +. e) PCT/EP2004/006355

10

15

20

25

| - ((RS, RS, RS) - 2- Ani no- 9, 10- di ngt hoxy-1,3,4,6,7,11b-
ahydr o- 2 pyri dof 2, | a] mgs hoxy-1,3,4,6,7,11b-hex

i soqui nalin:3-yl)-4-f] _oyrroli din-

¢ ?R"Sﬁi@%@%}ﬁ%@gﬁg%ﬁﬁ 581%?‘?12%%‘83%%&@%‘@@{fﬁ*gmb‘
exedydto-pEthyoidoos,1 i igolin-2-v}ly amic acid tert-butyl ester

(RS, RS, RS) - [ 3- (4-fl uﬁ%ﬂrret]hyl%-szi-p rrolidi n-t}lr- 1)-9

THO t#lle W8 HpOHid was produced in accordance with t)fxe general methoal 02 Example 5d

3@{ f%%lrlgd{ﬁ 3 exaRysluon P?(édtﬁﬁiyfamina}—i930eﬂi'rrrediobcyr- 2.

¢ ac t . eSt.6Lp.. bi
S
€ . o / i t'h - _
ahydr o- 2H pyrido[ 2, | a] oxy-1.3.4,6,7.11b-hex
i soqui nol i n-3-yl)-5-met hyl - pi peridi n- 2- one a) _
051')@Q(RB,@SQW-%@@ﬂD@wthqxw]@},&,@5,1.'|'thehqxp1@}{déo—2ﬂ-pyr1do[2,1—
R S e et hyl - et rahyar o
H/l{f?ﬁ_ ZC-O%&-%H %%%%goe Qi af_fée ng%al@gengai Refhbé ®8 Example le
Fr @5 (RBAS,RS) P, 10dimpsthpxs -Prne Vh?fow?éaér?dié{}”-glﬁ-}5')14,@%11b-
Eﬁsxg%y&é—%ﬂpyﬁfdd‘ﬂ)l,l—;ﬂ)soquinolin-Z—yl] -carbamic acid tert-butyl ester. Light
C e - i -
R pomano amo)-.10-

pyrido[ 2, | -a]isoquinoli - car bam [
;igg;glﬂw e_s:ﬁr 'hl'he titl enFéo (%%J%% vv:asapmrgdﬁgleg in

ance w t he geney.al t

( REHRE - Ns i 5 B B TRRY Hoky oy 110 JRay G 2H Bifido2,1-
5354, 6575Hb- hexahy dmbis®jeimlin-3ty})2ptoaionamide
i soqui nolin-2-yl) -carbamc acid tert-butyl ester
(Exanpl e 5b) and 5-chl oro-4-net Wﬂpq_pt anoyl chl ori de.
?R]CS_\&@S}QE)SFEI (iol\/[S)| (ISrF]’) 510. 6 (\MrHN+. 06355 - 42 - )

' -[9, 10- Di net hoxy- - meft hylJj 2- oko- pi i di
“I-yl)-1 3,4,6,7 Hohewah ([> g hyl {2 oxo-pi peri din

2H pyrido[ 2,1 -a]i so@i ng
tert-butyl ester ~
O

2-le -carbanic acid

a) (RS,RS,RS) -(9,10-Dimethoxy-3 -propionylamino-1,3,4,6,7,1 1b-hexahydro-2H-
pyrido[2,1-a] isoquinolin-2-yl)-carbamic acid tert-butyl ester

The title compound was produced in accordance with the general method of Example 5¢
from (RS,RS,RS)—(3—aminof9,10-dimethoxy~ 1,3,4,6,7,1 1b-hexahydro-2H-pyrido [2,1-
a]isoquinolin-2-yl)-carbamic acid tert-butyl ester (Example 5b) and propionyl chloride.
Light yellow solid, MS (ISP) 434.6 (M+H)™.

b) (RS,RS,RS)—N-(2—Amino-9,10—dimethoxy— 1,3,4,6,7,11b-hexahydro-2H-pyrido(2,1-
alisoquinolin-3-yl)-propionamide
The title compound was produced in accordance with the general method of Example le

from (RS,RS,RS)-(9,10-dimethoxy—3—propionylamino-1,3,4,6,7,1 1b-hexahydro-2H-
pyrido[2,1-a] isoquinolin-2-yl)-carbamic acid tert-butyl ester. Off-white solid, MS (ISP)

334.5 (M+H)™.



The title conpound was produced in accordance with the
general nethod of Exanple 5d from
W@ RBSBBSIRS) - [ 3- (5- chl or 0- 4- net hyl - pent anoyl an PGI/ER2000006355
di met hoxyl , 43
3,4,6,7,11Db-hexahydro-2H pyri do[ 2, | -a] i soqui nol i n-2-yl
]-carbamic acid tert-butyl.es Li ght yellow oil, M5
(1SP) 474.5 (MeH) +. d) ERISIE 26
I -( (RS, RS, RS) - 2- Ami no-9, 10- di net h - .
>4((f§s,,Rz$,RSbN1@<Ami@@8»1@rdiwithoa%ﬂz?a%%’11b‘3hexahydf°'2H‘PY“d°[2’1‘
i soqui nol i n- 3-yl ) - 5ajieiqudolin-pebiitpragidhe The title
compound was produced in accordance with the general
met hod of Exanple le from NH,
(RS, RS, RS) - [ 9J10- di net hoxy- 35( 5- it hyl.: 2-
riperidin-l-yl)-1,3,4,6,7,I .
2H pyrido[ 2,1 -a]i sloqui noH
tert-butyl ester. 10g
(MrH) +. Exanple 25
(RS, RS, RS) - N- (2- Ama . I met hoxy-1,3,4,6,7,11b-hex
ahydr o- 2H pyri do[ | I a] isoquinolin-3-yl)-propi onam de
a)
(RS, RS, RS)- (9, 10- Di met hoxy- 3- propi onyl am no-1, 3,4,6, 7,
I 1 b- hexahydr o- 2Hpyri do] .
e tidl: s OPULNDIRNPDANLId ivarfadinreatiithe gprergupgthodsgfdiample S¢
108 11 ELPROR QYY1 s WS 20, 20l etHofy (3506 dA b ewaytira-RH-

gener al Aod of Le 5¢c from’ le 5b) and butyryl

sl rjecnghn 578 g1y fbutyl eter (Brample 5b) and butyry

Thyridle 5 Yo mﬂ@«hﬁ@&@&@ﬁ%ﬁ% [2, 1-

alisoquinolin-2-yl)-carbamic acid tert-butyl ester

(Exanpl e 5b) and propionyl chloride. LightyeUow solid,

MBS (1SP) 434.6 (MrH) +. b) Example 27

(RS, RS, RS) - N- (2- Ami no- 9, 10-di et hoxy-1, 3,4, 6,7, 11b-hex

10 $Eyé§c@?q’r'a'paﬂae£ﬂbeﬁh?edcm]((Rs,aemsgaa-amhﬁ*%wdpncﬁi@nﬁ#ﬁ@%11b“
e title conpound was: d, 1k Rh e

general net hggexgl?}%é;%pp{éﬁ?&gﬁf r]g%qa&% MW

(RS, RS, RS) - (9, 10- di et hoxy- 3- pngpi onyl am no-1, 3,4,6,7

JI | b- hexahydr o- 2Hpyri do[ z H

2,1 -alisoquinolin-2-yl)-carb

ester. Off-white sollid, My

0

ert-butyl
SP) 334.o (MtH) +.55

The title compound was produced in accordance with the general methods of Example 5¢
and le from (RS,RS,RS)—(3-arnino-9,10-dimethoxy—1,3,4,6,7,1lb-hexahydro—ZH— ,

15  pyrido[2,1-a]isoquinolin-2-yl)-carbamic acid tert-butyl ester (Example 51)) and
cyclopropanecarbonyl chloride. Off-white solid, MS (ISP) 346.3 (M+H)".



- 43 - Exanple 26
(RS, RS5RS) - N- ( 2- Am no-9, 10-di net hoxy-1, 3, 4,6, 7,11 b-hex

w@bgodioaszH- pyrido[ 2 | - a]isoquinolin-3-yl)-bupgr/EPI00€006355

10

15

The title conpound was produced in accordance with the
general nethods of Exanple 5c &hd e from

(RS, RS, RS) - (3-am no-9, 10-di net hox 3,4,6,7,11b-hexah

ydr o- 2Hpyri do] 2,I-a]isgﬁﬂPﬂ%fggg%i%1)-carbanic aci d
tert-butyl ester (Exanple 5b) and butyryl . chlorid : _
YER)-0M(RORS,BS)-RWBAHITSRY, 1 84gm W|l|)3a4+6.>¥>éi‘%fﬁlﬁ¥aé‘yéff'%‘l’mdo[2’1
Cycl opr opaneQ]ag’d@l@,iﬁwlih%—z’;lk)J}4dﬂuoromethyl—pyrrolidin—Z-one

((RS, RS, RS) - 2- am no- 9, 10-di net hoxy-1, 3, 4

6, 7, 1 | bhexahydr o- —F

2H pyrido[ 2,1 -a]isoqui nolin-3-y|)-am de{The title

conpound was produced in accordante wthythe genera

net hods of Exanple 5c¢ and le o
(RS, RS, RS) - (3-ami nod 9, 10- dit
436, 7,1 | b- hexahydr 0O2HpyRide
2,1 -a]isoquinolin-2-yl acid tert-butyl ester
(Exanpl e 5b) and ty prepanscdr bonyl chl ori de.

Of-white solid, M5 (ISP) 346.3 (MtH) +.004/006355 -

44 - Exanples 28 and 29

@8R -1 - ((RS, RS, RS) - 2- Ami no- 9, 10-di net hoxy-1, 3, 4,6, 7, |

b- hexahydr o- 2H pyrido[2 | - .

a] ('Rsm;l,RSJM)i-D{B—Ayhl)lo@,iﬂ-dbn@hﬁmwﬁpﬁyﬂB?‘h%ﬁahy‘%r-oé%%'wndo[2’1—
and (RS, RS, Rgj i@uihoﬁl‘?—ﬁAﬂj-miﬂuBromethyl—pyrrolidinQ—one

10-di met hoxy-1, 3,4, 6, 7, 1| b- hexahydr o- 2H pyri do[ 2, | a]

i soqui nolin-3-yl)-4-fluoronethyl-pyrrolighnF2-one The

title conpounds were produced fr

| - ( (RS, RS, RS) - 2-am no-9, 10-di metfiéxyl]l, 3M,6,7,11b

- hexahydr o- 2H- pyri do[ 2, | - a] i sogut i ~yl)-4-fl uorom
et hyl -pyrrolidin- 2-lone (ExH

chr omat ogr aphi ¢ sepdrat.i 57 Ve OHZNHA OH

0

The title compounds were produced from 1—((RS,RS,RS)-2—amino—9,10-dimethoxy? .
1,3,4,6,7,11b-hexahydro-2H-pyrido[2,1-a] isoquinolin-3-yl) -4-fluoromethyl-pyrrolidin-
2-one (Example 23) by chromatographic separation (Si0,, CH,Cly/ MeOH/NH,OH
80:1:0.2, then 95:5:0.25).

(SR)-1—((RS,RS,RS)-2-Amino-9,10—dimethoxy~1,3,4,6,7,11b-hexahydro-2H—pyrido[2,1-
al isoquinolin-3-yl)-4—ﬂuoromethyl-pyrrolidin—Z—one: Yellow oil, Ry = 0.45
(CH,Cl,/MeOH/NH,OH 90:10:0.25).

(RS,RS,RS,RS)-1-(2—Amino-9,10—dimethoxy-1,3,4,6,7,1lb-hexahydro-ZH—pyrido[2,1-
a] isoquinolin-3-yl)-4-ﬂuoromethyl—pyrrolidin-2—one: Light yellow solid, R¢=0.40
(CH,Cly/MeOH/NH,OH 90:10:0.25).



80:1:0.2,then 95:5:0.25).
(SR -1-((RS, RS, RS) - 2- Am no- 9, 10- di net hoxy- |

wQ 204/0@0878 | | b- hexahydro-2H ryrido[ 2,1 a] PCT/EP2004/006355
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i soqui noh' n-3-yl)-4-nuoronet hyl.- pyrrolidin-2-one:

Yel low oi |, Rf = 0.45 (CH2Cl 2ZNEOHZNHACH 90: 10: 0. 25) .
(RS, RS, RS, RS)- | - (2-Aning-9

10~ di met hoxy. 1. 3. 4, 6. 7. 11 BSRERS3Nr 0- 2 ryrido[ 2, | 4]

i soqui nolin-3-yl)-4-fluoronet hyl -pyrrolidin-2-ope:. . i
L G LYo donine 0, - din o T o DR CeBidR T pyridol2.1
90: 10: Q{i&)’éﬂlir@lﬁnﬁlﬂa-@ﬂu@ﬁ)ndth}(l(p&p@li@n:Qop‘mdmydg)chlonde
10-di met hoxy-1, 3

54,6, 7,1 | b-h. exahydro-2H-pyriciof 2,1 a] F

i soqui nol i n-3-yl)-4-fluoromethy gpyrr di n-2-one

di hydrochl ori de a) : 2

[(S, S, S)-3-(3-Chl oronet hyl - 4-

- di met hoxy- 1, 3,4 >6| 7, | bhékg
2H pyrido[ 2,1 -a]i sdewi i
tert-butyl ester The t ugg was produced in
accordance with t ¢ vethod'of Exanpl e 5c from

(S, S, S)-(3-ani no-9, 10- di met hoxy-1, 3, 4, 6, 7, | | b- hexahydr

o-2H pyrido[ 2, 1a] isoquinol in-2-yl)-carbam ¢ acid

tert-butyl ester e 16h . 2. o] REQRE LWL 84,6,7,11b-

A1 S8 tuky ﬁorwéﬁﬁﬁwagﬁ %gb g J{bﬁgyt tr
ﬁ@ialhgidrob)H—pyrido[Ll-a]isoqu1nohn-2-y]—car amic acid tert-butyl este

[(S, S, S)-3-((S)-4-Fluoronethyl -2-oxo-pyrrolidin:l:yl)-

Gl Grld i RpBEXY whs Srodubed/inl alcmémwthj%e general method Yk Bxample 5c
%@*ﬁ{%?{/’%a 3-8 r;'[féﬂlo&gg%,zy,lsy;lqammﬁydrmmpyndo[2,1- 1

i i S Docachatiic act - € mfle 16b) and 3-chloromethyl-4-
blicesmonavi DDz P YA} @églfﬂel )and 3-c Y
fBrelbuatyickipride Sxaraply 251 )b A5 arhytgselid
2H pyrido[ 2,|-a]isoqunolin-2-yl]-carbamc acid
tert-butyl ester Sodi um hydride (55-65% di sgers' on Eg46711b-

N S, 35 ﬂ'— -Q'Shbrmh)’l'mo dtrbl'gl)s%g(b' H-g? HXY" 3251057,
%15 3519-(@) _
3? éIdS?'%%}ﬁﬁ ol ,1; ]isoquinglirtl—Z—yl ~carbamic acid tert—butyl ester and )

- one -4 - ] ) i
1($56)8-GR) -ﬂtﬁgggm%%g_ﬁpoxoyp%f&ﬁdﬂmW9,99£%Q?Wf In,tezeyeﬂ,u
Hecplyydird AR piricd (26 oxjisominiolin 2- Y rarbamisafid e Pyt ester
tert-butyl ester (6.72 g, 13.1 nmol) in .

Jith AN {3or 63vadispersioRSin wil) 1.44 2286 miebliwagadded jo ¢ suspension
t (8 5Sg—%l(gDc%?}ﬂéﬂﬁrl-}ﬁﬁﬁ?&gLﬂtﬁﬁyﬁﬁiiﬂo)l-%eodhdet%mxy-1,3,4,6,7,11b—
e dro 2Ll er s Inals G201 3 B & bert-FHG1 ester (6.72 g, 13.1
B e Ut i AT I
amghy o Natadeth@forormide (%5pfﬁ§a) th‘,.t@}tl,len after e »

was poured onto ice and partitioned between ethyl acetate and water. The orgamc ayer
was washed with brine, dried (MgSO4), and evaporated. Chromatography (SiO2, .
cyclohexane/2-propanol 4:1) afforded [(S,S,S)-3-((S)—4-ﬂuoromejchyl-z'—ox.o—pyrroh in-
1-yl)-9,10-dimethoxy-1,3,4,6,7,1 1b-hexahydro-2H-pyrido[2,1-a] isoquinolin-2-y1]-
carbamic acid tert-butyl ester (2.40 g, 38%) and the epimer, [(S,S,5)-3-((R)-4~
fluoromethyl-2-oxo-pyrrolidin-1-yl) -9,10-dimethoxy-1,3,4,6,7,1 1b-hexahydro-2H-
pyrido{2,1-a} isoquinolin-2-yl]-carbamic acid tert-butyl ester (2.73 g, 44%).

2t ryl am no)-9, 10

0. .
~“carbanic acid

[(S,S,S)-3-((S)-4—Fluoromethyl—2-oxo-pyrrolidin—1—yl)-9,10-dimethoxy—1,3,4,6.,7,1lb—
hexahydro-2H-pyrido(2,1-a] isoquinolin-2-yl]-carbamic acid tert-butyl ester: Light
yellow foam, R¢= 0.6 (81O, cyclohexane/z-propanol 1:1).



cycl ohexane/ 2- propanol 4:1) afforded
[(S'S,S)-3-((S)-4-fl uoronet hyl - 2- oxo-pyrrolidinl-

wQ 2gos00B@® di net hoxy-1, 3, 4 PCT/EP2004/006355

10

15

20

6, 7, | | b- hexahydr o- 2H pyrido[ 2, | -a] i soqui nolin-2-yl]-
carbam c acid tert-butyl est ef4?2.40 g, 38% and the
epinmer, [(S'S S)-3- -4- 1.0 10-di . 7,11b-
R o ity Ehiokaene By 61 ROl 78Syt dimebRg s
hébgaﬁyd’noL:kIH-plyei)da[ﬂ/bab8<21H¢Jthnd27|}’l]-Carbamlc acid tert-butyl ester: Light
@10- LSO pol (isibgcs})eﬂdheﬁﬁ{dmmdpaaol dixert-butyl ester

.73 g, 44% . [(S, S S -3-((S)-4-Fluoronethyl -2-oxo-
ryrrolidin-l-yl)-9,10-di net hoxy-1,3

7yt RNSXRRYAE 09 10-dimethoxy-1,3,4,6,7,11b-hexahydro-2H-pyrido[2,1-
gl&lhgbl@?i_ 10-dimethoxy-1,3.4, : :
@Biiqaqnmyt 91§3‘§ chuotRv R J%\ﬂyq-%gfrﬁ%ﬁ}%ﬁcgigi%g Q2.

| oh / 2- | 1:1).55 - 46 - )
165,59, 54 (B4 FRpratnaibict-one grlidioh sy K Gimefhaer Ly 711
%eﬂa@fygfcg@H I id'oiiz,l’%,]ﬁ@@%ﬂqliﬂ—?@]ﬁfﬂbﬂnﬁa@d tert—b.l;zl ester b2.40 g, 5.02
2H pyrido - Ny 2 r 3

vertefd BOAHY R $)0 2rmihd- Q8! dimetHoxAALM4,6,7,11

e 3 s i v
@Sortarde Srith, 1B gnetalimeshod sfi Bragple %E‘W-PFQ@C&WBS dissolved in 2-
Z)’r%ﬁoﬁ] q)‘)arlﬂﬁfjﬁrgi Rty WitH bl @xdgad chloride (5-6 M in 2-propanol, 37 mL).
i

g%}%gﬂlpg_ ﬁ?’ré%eld) Vzra%_s{il‘rlég FEVBRUW rtPWhERHePrEripit A8 &ras collected by

(s reyndidriqdsio affqrd fhs Wieeampruns @04 8yt b WHitS sqlidy Fyp- > 300
<@, 10- di net hoxy-| 53, 4,6, 7,11 bhexahydr o-

2H pyrido[ 2,1 -a]i soqui nolin-2-yl]-carbamc acid

tert-butyl ester (2.40 g, 5.02 nmol) was converted to

(S) -1 -((S'S,S) -2-am no-ExatdplelBlret h oxy- | ,3 4

6, 7, 1 | bhexahydro- 2H pyri do[ 2,

.1;1 ag;g)gggggﬁ §i_izw%ﬁﬁ%'.%1(ﬁafdaaﬁbm,ts,myé,%mwh@taihglammwido[2,1-

.The pr oéliéqrilcug%ind?’ ¥ b‘ﬁgg‘gr%?%e%ﬂp;tr%%ginng%@% gﬁ@odgﬁgide

treated with hydrogen chloride (5-6 Min 2-propanol,
37 nL). The suspension formed was stirred for 64 h at
r.t.., then the precipitate was &bl | egted by
filtration and dried, to afford fhe titl ¢ conpound
(2.04 g, 91%9. Wite solid, gn 00 . Exanpl e 31
(R-1-((S'S,S)-2-Amigo-9,.10- -1,8,4,6,7,11b-he
xahydr o- 2H pyrido[ 2, | a

~

0
CH

The title compound was produced in accordance with the general method of Example
30¢ from [(S,S,S)—3-((R)-4-ﬂuoromethyl—2—oxo-pyrrolidin-1-y1)-9,10-dimethoxy—
1,3,4,6,7,1 1b-hexahydro-2H—pyrido[2,1—a]isoquinolin-2-yl] -carbamic acid tert-butyl
ester (Example 30b). White solid, m.p. > 300 °C.



I soqui nolin-3-yl)-4-fluoronethyl-pyrrolidin-2-one
di hydrochl oride The title conpound was produced in

waecowenadseee wWith the general nethod of Exanpl ePGDEPI0EMN6355

10
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[(S,S,S)-B-((R)-4-f|uoronethykgg;oxo-pyrrolidin-I-yI)-
9, 10- di net hoxyl ,

3,4,6,7,11 b-hexahydro-2H ' | -a]isoquinolin-2-yl
]-carbamc acid tert-butyﬁ%ééﬂg% Exanpl e 30b). Wiite

solid, mp. > 300 0C. P2004/ 006355 - - anpl . _
3 (G, RS R S a0 sheme PART L oL 0 i B P o 2.
ahydro-2H py ti do[a}asd@]inolin-&yl)—oxazohdin—Z—one

i soqui nol m 3-yl)-oxazolidin-2-one The title conpound
was produced in accordance\Mterpe peﬁgral nmet hods of

Exanpl e 5c, 5d, and le from : N o]

(RS, RS, RS) - (3-am no; 9, 10-di net <1, 34, 6, 7, Ho- hexahy
dr o- 2Hpyr i do[ 2,I-Eé H -2-yI;?§%rbanic acid
tert-butyl ester ( v id 2- chl oroet hyl

chl orof ormate. Light ye A d, M5 (1 SP) 348.5 (M+H)

+. Exanple 33 e
3-((RS,RS,RS)-Z-Aniho-9,10-dinethoxy-l,3,4,6,7,Ilb-hex
ahydro-2H ryrido[2,la] isoquinolin-3-yl)-[1

, 3] oxazi nan- 2-one a)

RSLRSORS) - 211 ert - - ih8e SedéPal dhéthbdyweiExample
Ths TgE GombpRl ol N GRLORINEL A BerkBulheaamOPamr
9645y anditg om_(RE; r@oﬁf{lwps‘%g'?l-“&"éjf‘%’ﬁ’ﬁi el
By (21102 oqpitloliast-gl)-cTtbentic adi te@bhwbwaer\éﬁ%afﬁl’ g&h):%‘bd 2-

I Lhi Tt garer alid S HIsP) 618 EXMWHIE . 5¢

(RSP RUC AR ke, Lighe sapersatia/s

10- di net hoxy-1, 3, 4,6, 7,11 b-hexahydro-2H pyri do[ 2, | a]

i soqui nol i n-2-yl)-carbam c @ggj.did#ert-butyl ester

(Exanpl e 5b) and 3-chl oropropyl chl or of or mat e.

Of-white solid, M5 (] SR 8.4 ; } ido[2,1-
(s RS2 P et el aL o syt e Bl
)-1,3,4 36,7, || b-Hiseghipghin-3-yl)-[1,3]oxazinan-2-one

2H pyrido[ 2,1 -a]isoquinolin-2-yl]-carbamc acid

tert-butyl ester
. [\__jHZ
- N O
| y \TT/
0 N o)
0]
|

a) ((RS,RS,RS) -2-tert-Butoxycarbonylamino-9,10-dimethoxy-1 ,3,4,6,7,11b-hexahydro-
2H-pyrido[2,1-a]isoquinolin-3-yl)—carbamic acid 3-chloro-propyl ester

The title compound was produced in accordance with the general method of ]’?‘,xample 5¢
from (RS,RS,RS)-(3-amino-9,10—dimethoxy— 1,3,4,6,7,1 1b-hexahydro-2H-pyrido [2,1-
alisoquinolin-2-yl)-carbamic acid tert-butyl ester (Example 5b) and 3-chloropropyl
chloroformate. Off-white solid, MS (ISP) 498.4 (M+H)™.



The title conpound was produced in accordance with the
general nethod of Exanple 5d from

W@ ¢RSOIBIRS) - 2-t ert - but oxycar bonyl am no- 9, 10- dPCEEPZIRYH06355
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|,3 4,6,7,11bhexahydro-
2H pyrido[ 2, | - a] i soqui nol i n-3'—§l/€f§-car bam ¢ acid

3-chloro-pro .ester. f whi '

?)\ﬁBbﬁﬁ?R§)9>§(¥'k>({lﬁ§fh@§ﬁ%2:‘E‘PI‘A%%Ag%?‘%E}:%@&gﬁﬁ%ﬁﬁﬁ%}femhﬂm'

21 idoPh fedixadnyitolin- 21l lpSarb B 2ciddprt-butyl ester ’

i soqui nolin-3-yl)-[1,3]oxazi nan-2-one The title

TRERALBSmYasn Padsroddcddrin acoodaran sathihe gererd reahed of Example 5d
{Jtﬁgﬁggﬁ{g 3 S?g—%l, ?—bﬁto?ckléa%}fﬁylamino-%10—dimethoxy—1,_3,4,6,7,1 1b-
exahydup- ’-py’ridiog}_‘g—%gﬁ%ﬂgﬁ%ﬁfn@’g—gfﬁ:c%ﬁ%n[ﬁlc A% AAbrd8 oByDester. Off-

JHitpyolidi S (ISP 236250 HOl-i n- 2- yI ] - car bani ¢ aci d

tert-butyl ester. Yellow solid, M5 (ISP) 362.5 (MH)

3@%@5}&5,@8%-Amin0-9,10—dimethoxy—1,3,4,6,7,1 1b- exahydro—gH—pyrido [2,1-

&)
éﬁé%}uochﬁ_gﬁpi@gﬁg}af}gi'aﬁ;zlgﬁgI nmet hoxy-1,3,4,6, 7,11 b-hex

ISl R R o e
e URERS RS e rbmABeNTP R P | AREE T E e o 11
XML -28DpfiduTLg-a] Madqindliratybleubgoicowid ledPutyldsics, Yellow

1H- 3): 4.10-4.00 1 H), 3.25-3.
(65:@%1,%9%;%5.1 (m 1H, 2. 05-(1.m95 (anD 13H)2,5 i gg

[ (RS, RS, RS) - 3- (4- Chl or o- pent,an i no) - 9, 10- di
-1,3 4,6,7,11b-hexahydr o- %‘ﬂﬂn )9 | et hoxy

2H pyrido[ 2, | -a]isoqui nolin: 2- - ' ' :
t er1-(a&@&R&—eJmm&@@-ﬁ%f@ﬂé@%%i%#ﬁﬁ%ﬁ?% Gttt pyridol2,1-
accor dance Wi t halisoquipetier3ayl)-frempibul-BYrreiHA-@Sc from
(RS, RS, RS) - (3-ami no- 9, 10- di net hoxy-1, 3, 4,6, 7, | | b-hexah
ydro- 2H pyrido[ 2,1 a] isoquinolin-2-%yl)-carbamc acid
Eﬁlrg;ibgtyl O??t\iirw' (Exan'lpl e 5b) agg 4- 0- pent anoyl

e. -white solid, M5
+. 004/ 006355 - 49 - c) (120 81
| - (( RS, RS5RS) - 2- Ami nd- 9, 10-Hi{fret hox7- |
| | b- hexahydr o- 2H pyr P ’

>4,6,7

0

a) 4-Chloro-pentanoyl chloride

The title compound was produced in accordance with the general method of Example
23b from y-valerolactone. Coloutless liquid, 11-NMR (300 MHz, CDCls): 4.10-4.00 (m,
1 H), 3.25-3.05 (m, 2 H), 2.25-2.15 (m, 1 H), 2.05-1.95 (m, 1 H), 1.55 (d, 3 H).

b) [(RS,RS,RS)-3- (4—Chloro—pentanoylamino)-9,10-dimethoxy— 1,3,4,6,7,11b-hexahydro-
2H-pyrido[2,1-a]isoquinolin-2-yl]-carbamic acid tert-butyl ester

The title compound was produced in accordance with the general method of Example 5¢
from (RS,RS,RS)-(3-amino-9,10-dimethoxy—1,3,4,6,7,11b-hexahydro-2H-pyrido[2,1—
a]isoquinolin-2-yl)-carbamic acid tert-butyl ester (Example 5b) and 4-chloro-pentanoyl
chloride. Off-white solid, MS (ISP) 496.4 (M+H)".



a] i soqui nol i n-3-yl)-5-met hyl - pyrrolidin-2-one The
title conpound was produced in accordance with the

w@emenaisssret hods of Exanpl e 5d and | e from [ ( RECT/EP2004/006355
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RS, RS) - 3- (4- chl or o- pent anoyl am, no) - 9, 10- di net hoxyl, 3
4,6,7,IIb-hexahydro-ZFprrido[%,f-a]isoquinolin-g-QI]-

Sob BB R RS- Al i Hsn RUE 1 2 4501, OHP ALty WK ppFiKol2,1-

8li{dqRE)diS; R -2 mativhoyoolidind-A8¢ hoxy- | , 3, 4, 6, 7
?IIb-hegzhydro-ZH—pyrido[2,|a] o

750 GHE BtbBuRd-Wh prodiitaddn enet iy ce osdibE genanalmeshed Example
%g?ﬁ@g}e g%ii R?&quﬁ)q-@-chloro— entjanoylamino)—9,10_—dimeth0x5§37{?f
3,3,4,6,7,11ﬁexﬁly&eo-9ﬁ¥§’y‘%%ro?£T%ﬁi?gﬂlﬁ%hﬁ-g1y3r]Qea%£Eﬁfc*&@i>8ytEpt-butyl

4str. 7Y dllotr-shlidavi§ §F8) 360-b(Mi+&H] 2, | - a] i soqui nol i n-2-yI]-
carbamic acid tert-butyl ester Pyridine (69 ng, O0.87
nmol ) was added dropwise at 0 OCto a solution,of

| - chl oro-3- fluoroi sopropakekmpB8B5yg, 0.29 mmol) in

di chl oronet hane (0.8 nL), then the solution was

al '9@%% e 80 niholo, 1 (N BhetRody-1,80416T, 1 itohbsiahgdragil pytido[2,1-
0 0C R R tning 0 LI i A TPYHooLS,
1,3,4,6,7, 1I ﬁﬁ@%ﬂ?&?&@ﬁ%ﬁr ?Odgftg?t'&%ghdm"z'one
1-a]isoquinolin-2-yl)-carbam c acid tert=lgutyl ester

(Exanmpl e 5b, 100 ng, 0.26 mmol), pyridine (23
. v 0. , , 0.29
mol ), and 4-di met hyl am nopyri ddg (f g nngF) wer e

over 16 h, then partitioned betweefl saf. a a [

chloride sol ution andfetherH he q4r gan§c Igyernugglum

washed with water, drieg s and “evapor at ed.

Chr omat ogr aphy (Si O2, he¢ acetate gradient)
5 , 48% . Wi [

ME (1SP) 516.5 (MiH) + b ) "0, 48%. White solid,

[ (RS, RS, RS) - 3- (5- Fl uor onet hyl - 2- oxo- oxazol i di n-3-yl)-9

, 10- di net h xyé& . i

4 (85 RSROborgx Ghgte 3-Bigr ety phoprcarbontlamino) 210 i

]1,6&rddbgﬂbehmh¢dm&H=PWﬂﬂ9 batisauingking %aE‘%iﬂIFBS i teft-buty

WagePr oduced in accordance with th

Exéﬁple ue e general nethod of

Pyridine (69 mg, 0.87 mmol) was added dropwise at 0 °C to a solution of 1-chloro-3-
fluoroisopropanol (34 mg, 0.29 mmol) in dichloromethane (0.8 mL), then the solution
was allowed to reach r.t. over 2 h. After cooling again to 0 °C, (RS,RS,RS)-(3-amino-
9,10-dimethoxy-1,3,4,6,7,1 1b-hexahydro-2H-pyrido[2,1-a] isoquinolin-2-yl)-carbamic
acid tert-butyl ester (Example 5b, 100 mg, 0.26 mmol), pyridine (23 mg, 0.29 mmol), and
4-dimethylaminopyridine (1 mg, 8 pmol) were added. The reaction mixture was allowed
to reach r.t. over 16 h, then partitioned between sat. aq. ammonium chloride solution
and ether. The organic layer was washed with water, dried (MgSOy), and evaporated.
Chromatography (SiO», heptane-ethyl acetate gradient) produced the title compound (65
mg, 48%). White solid, MS (ISP) 516.5 (M+H)".

b) [(RS,RS,RS)-3;(S-Fluoromethyl—z-oxo-oxazolidin—3-yl)—9,10-dimethoxy— ‘
1,3,4,6,7,11b-hexahydro-2H-pyrido[2,1-a] isoquinolin-2-yl]-carbamic acid tert-butyl

ester

The title compound was produced in accordance with the general method of Example 5d
from [(RS,RS,RS)-3-(2-chloro-1—ﬂuoromethyl-ethoxycarbonylamino)-9,10-dimethoxy—



from
[(RS, RS, RS)-3-(2-chloro-I|-fluoronethyl -ethoxycarbonyl a
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1,3,4,6,7,1Ib-hexahydro-ZFpr[ggp[Z,I-a]isoquinoIin-2-
yl]-carbamc acid tert-butyl eSter. Wite solid, M

1,.SP) 480, 5 g o -ali inolin-2-y1]- ic acid tert-butyl
§L3(4(>$'«>é,1 ?@%QﬁﬁW@?E@ Al sasinglin- v ie e Y
adigrd VGhiRe S qbids MS(ISP) 48p.5 (MA+H)™.

I soqui nolin-3-yl)-5-fluoronethyl -oxazolidin-2-one The
title conpound was produced in accordance with tﬁe

gEBE (RE, RSRE oA minoEX ddrdimeethoxy-1.8 ¢, 7, 11b-hexahydro-2 -pyrido(2,1-

%g%llﬁﬁ,é{tgﬁ%_ygzg_ﬁu&ﬂdﬁ%&nﬁixbzdlid&-amoxazoI idin-3-yl)-9

OXY-
3,4,6, 7. 11 bshe i ,(Ql ESQ8luh&abd 6f Bample le
I PR BRI i sl somunt gy
FiosP) (RSt S )¢ M Fperometh drabpgo-gyarolidin 3~y 5, 20-ditnetl

11:3(4, 8, 1 RS, HeS) hy2r e rpyra] o 0. cil ivequiasijn-2; 3]-garBarpic aci tregsbutyl
AQuAr e oA MOlBP) 8B0.4 (M+H)™.

i'soqui nolin-3-yl)-3-nethyl-pyrrolidin-2-one a)

4- Chl oro- 2- et hyl -butyryl chloride The title conpound

was produced in accordance pithid4E general net hod of
Exanpl e 23b from g -val erol actone. Colourless |iquid,

1H NVR (300 Mz, | . 3.p1 vl - -
1 H-(RSBHRY)-2atmin -31?’(3491m%ﬁa’85-3’?é‘%’7?qn%?f3’é§‘@f. ol
3 H. b a]isoquinolin-3-yl)-3-methyl-pyrrolidin-2-one

[ (RS, RS, RS) - 3- (4- Chl or o- 2- et hyl - but yryl am no) - 9, 10- di

met hoxy-1, 3, 4,6, 7, 1| bhexahydr oNH,

2H pyrido[ 2,1 -a]isoqui nolin-2-yl]-qgarbarnc acid

tert-butyl ester ThF title cp S produced in
accordance wi th thel gener dafret hgd of anple 5¢ from

(RS, RS, RS) - ( 3- ani nd29, 20%¢ koxy-1,3,4,6,7,11b-hexah
" iIn-2-yl)-carbamc acid

ydr o- 2H pyri do[ 2, | a]
tert-butyl ester ( 5%

4- chl oro- 2- net hyl buyyryl chloride. Of-white solid, M5
(1 SP) 496.4 (MtH) +! T/ EP2004/006355 - 51 - c)

- ((RS, RS, RS) - 2- Am no-9, 10-di et hox7-1, 3,4, 6,7,

Pb- hexahydr o- 2H pyri dof[ 2, | a]

a) 4-Chloro-2-methyl-butyryl chloride

The title compound was produced in accordance with the general method of Example
23b from y-valerolactone. Coloutless liquid, 111-NMR (300 MHz, CDCls): 3.61 (t, 2 H),
3.25-3.15 (m, 1 H), 2.40-2.25 (m, 1 H), 2.00-1.85 (m, 1 H), 1.36 (d, 3 H).

b) [(RS,RS,RS)—3—(4—Chloro—2-methyl-butyrylamino)-9,10—dimethoxy—1,3,4,6,7,11b—
hexahydro-2H-pyrido[2,1-a] isoquinolin-2-yl]-carbamic acid tert-butyl ester

The title compound was produced in accordance with the general method of Example 5¢
from (RS,RS,RS)-(3-amino-9,10-dimethoxy-1,3,4,6,7,1 1b-hexahydro-2H-pyrido[2,1~
aJisoquinolin-2-yl)-carbamic acid tert-butyl ester (Example 5b) and 4-chloro-2-methyl-

" butyryl chloride. Off-white solid, MS (ISP) 496.4 (M+H)™.



I soqui nolin-3-yl)-3-nmethyl-pyrrolidin-2-one The title
conpound was produced in accordance with the general

woredohoahsed Exanple 5d and | e from PCT/EP2004/006355
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[ (RS, RS, RS) - 3-(4-chl oro- 2- msth)azl-butyryl am no) -9, 10-di
met hoxyl, 3,4 )

>6, 7,11 b- hexah dr o- 2H- 2, |

o bR BB Lnmonat Y AreeRerr L L Y I b 2.1

3R qmir dnk-yH-3- meshybipyreitdid-1- QRS RS

RS) - 2- Ami no- 9, 10-di net hoxy-1 3,4, 6

7Fh% e '28951 Byad %‘a?bfoﬂ)ﬁEédiﬁ[a?cdréﬂmce with the general method of Example 5d

Epsas f ngégs%sy@r) -PLIERBY 2 OaR Lﬁlﬁyma%nﬁamgb _dimethoxy-

|1,334 @7J6b shexahydpentBn u}tg? %%? R0 u1no e QBgljnfEeatc{}pt)é}‘t-butyl

2tepyY dildeq s2lidl- M}Sl(lﬁ?dﬁﬁ@;él (MR 'y ) - car bam c acid
2-chloro-I-methyl -ethyl ester The title conpound was
produced in accordance with the general nethod of

Exanpl e 35a from Example 37 .

(RS, RS, RS) - (3-am no-9, 10-di net hoxy-1, 3,4,6, 7,11 b-hexah
ydrf(@é{% {;f&n %héaﬁﬂétﬁsky mawimaempm _2diyrido|2,1-

ter

chl or o- pr opan- 218 qWPOI'a;e’af' §8% YlP olidig2one
1983, 3019). Of-white solid, M (ISP) 498.4 (MH H) +.
b)

[ (RS, RS, RS) - 9, 10- Di net hoxy- 3- ( 5- nmhy|rf-éxo- oxazol i di
n-3-yl)-1,3,4,6,7,11 bhexahydro- : o
2H-pyr|do[2I-a]|squ|noI|n2y 7 Bla c acid
tert-butyl ester The t|'tle cbng was produced in
accordance with the gene et hagt” of Exanple 5d from
((RS, RS, RS) - 2-tert - but ox) jonyl Am no- 9, 10- di net hoxy-
|,3,4 6,7, bhexahydrgy
2H pyrido[ 2,1 -a]i soqui nolin-3-yl)-carbamc acid
2-chloro-I-methyl-ethyl ester. Wite solid, M (ISP)

gaG ZQ%M%tegt—mo%caébwlaénmo t9I’110 d1n?eﬂ§0127 63 4, 6 7,11b-hexahydro-
anyIGbswrdeEE byatisapizolingp- 1)-carbamic ac% Q/Chloro thyl etﬁ)}?l I@?L)ér

i soqui nol i n-3-yl)-5-nethyl -oxazolidin-2-one The
C‘I’HPQH@ gorﬂ%§u wesredutad inacordave aithi thh gerpesal g‘@‘?ﬁé‘?‘ileeExamPle

l (% rﬁmfor 9)[@ dlmethoxy—l 3,4,6,7,11b-hexahydro-2H-
tJngs ABxENAE gbj ahid 1-

npge Nl 3sogu161ol;nT
a}:hl&girmhl-}hol- a- G]Mm .Sog; ;ﬂeﬂ(gﬁf gangcl| ]Cﬁér th 9%] ‘glgl{e solid, MS (ISP)

Lisgfk (M+H)".

b) [(RS,RS,RS)-9,10- D1methoxy-3 -(5-methyl-2-oxo-oxazolidin- 3-y1)-1,3,4,6,7,11b-
hexahydro-2H- pyr1do[2 1-a)isoquinolin-2-yl]-carbamic acid tert-butyl ester

The title compound was produced in accordance with the general method of Example 5d

from ((RS,RS,RS)-2-tert-butoxycarbonylamino-9,10- dimethoxy-1,3,4,6,7,11b-
hexahydro-2H-pyrido[2,1- a)isoquinolin-3-yl)-carbamic acid 2- chloro-1-methyl-ethyl

ester. White solid, MS (ISP) 462.4 (M+H)*.

c) 3-((RS,RS,RS)-Z—Amino—9,10—dimethoxy—1,3,4,6,7,1 1b-hexahydro-2H-pyrido[2,1-

a]isoquinolin—3—y1)—5-methyl—oxazolidin~2-one

The title compound was produced in accordance with the general method of Example le
from [(RS,RS,RS)-9,10-dimethoxy-3- (5-methyl-2-oxo-oxazolidin- 3-y1)-1,3,4,6,7,11b-



yellow solid, M5 (I1SP) 362.4 (M+H)+. Gal eni ca
Exanpl es Exanple A Fil mcoated tabl ets containing the

wo edosovisns) | ngredi ents can be manuf act ured i n BCT/EP2004/006355
conventional manner: Ingredlengé Per tabl et Kernel
Conpound of formula (1) 10.0ng “200.0 ny

M crocrystallln ce | ul os iocht
hoasrs Gyl o Sor aehs st 3R LREb g Lie
mmmMSc{I‘SPgBﬁEéI(M 2.5nmg 17.0ng Magnesi um
stearate 1.5ng 4.5 ng (Kernel Weight) 120.0ng 350.0 ny
Fil m Coat: Hydroxypropyl nethyl cellulose 3.5 ng 7.0
ng Pol yet hyl ene gl ycol 6000 0.8 ng 1.6ngy Talc 1.3ny
2.6 ng Iron oxide (yellow) 0.8 ng 1.6ng Titan di oxi de
0.8 ng 1.6ng The active ingredient is sieved and m xed
Wth mcrocrystalline cellulose and the m xture is
granul ated with a solution of polyvinylpyrrolidone in
water. The granulate is m xed with sodi um starch

gl ycol ate and magnesi um stearate and conpressed to
yield kernels of 120 or 350 ng respectively. The
kernels are lacquered with an aq. solution /

suspensi on of the above nentioned filmcoat.55 - 54 -



Exanpl e B Capsul es containing the follow ng
i ngredi ents can be manufactured in a conventiona

worewsee084d ngr edi ent s Per capsul e Conpound of fPRCTEPR04/006355

10

(1) 25.0 ng Lactose 150.0ng Nhiée starch 20.0 ng Talc
“"and mi xed and filled

5.0 ng The conponents are si evé

into capsul es of size 2. amle C ] njection solutions
el

can have the following cC o) Pefngredients

Compound of formula (1) 3.0 ng Pol yethyl ene dycol 400
150. Gramplees ic Acid g.s. ad pH 5.0 Water for injection

solutions ad 1.0mM The active ingredient is dissolved

in a #ﬁ%ouaﬁ%l a“?‘?f&l?%%{‘%% ﬁlg%lg(;maggﬁg%m@f&g BB Ehah@bctured in a

inje _ _ adj us to 5.0 by acetic
aonkntibhel mainewe i s adjusted to 1.0m by addition of
t he residual anmpbunt of water. The solution is

filtehggﬂﬁ&hgled into vials using an appr opPéretldet

overage€ and Sterilized. Exanple D Soft gelatin capsul es

containing the follow ng ingredients can be
manuf gctured in a conventional manner: Ingredients
Capsufe™M¥ont ent s Conpound of formula (1) 5.0 ny

Compound of formula (I) 10.0 mg
Microcrystalline cellulose 23.5mg
Lactose hydrous 60.0 mg
Povidone K30 12.5 mg
Sodium starch glycolate 12.5 mg
Magnesium stearate 1.5mg
(Kernel Weight) 120.0 mg
Film Coat:

Hydroxypropyl methyl cellulose 3.5mg
Polyethylene glycol 6000 0.8 mg
Talc 1.3 mg
Iron oxide (yellow) 0.8 mg
Titan dioxide 0.8 mg

200.0 mg
43.5 mg
70.0 mg
15.0 mg
17.0 mg

4.5 mg

350.0 mg

7.0 mg
1.6 mg
2.6 mg
1.6 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.



Yel | ommwax 8.0 ng Hydrogenated Soyabean oil 8.0 ngy

Partially hydrogenated plant oils 34.0 ng Soya bean
wWo@R0105004B8490mgy Wi ght of capsul e contents 165. OnRCTEPRDI/006355

capsule Celatin 75.0 ny Glycer? 85 % 32.0 ng Karion

83 8.0 ng (dry matter) Titan difoxide 0.4 ng lron oxide

yellow 1.1 The active ingredient is dissolved in a

vvar_mE?‘i‘ﬁPP]ie% of the other ingredients and the m xture

is filled into soft gelatin capsules of approprjate .

si ze. Thepduldslcontainifig thyeblinving tugpedierds carke mppyfpgyred ina

accor?i n% tontep_e usual procedures. Exanpl e E Sachets

COMCEPRTAGEE "f ol | owi ng i ngredi ents can be

manuf actured in a conventional manner: |ngredients Per capsule

Conpolmgeedidnts ornul a (1) 50.0 ng Lactose, fine powde

1015.0ng Mcrocristalline cellulose (AVI CELPH 102)

1400. Ong Sodi um car boxynet hyl cel | ul ose 14. 0ngy

Pol yvigyhBiAd 6f fod@mnla{IB0 10. Ong Magnesi um st earat e 25.0 mg

10.0ng Flavoring additives 1.0ng The active ingredi eml500mg

is mikatosgi th | act ose, microcrystaU ne cellul ose and )

sodi URaize starch 20.0 mg
Talc 5.0 mg
5 The components are sieved and mixed and filled into capsules of size 2.
Example C

Injection solutions can have the following composition:

Ingredients

Compound of formula () 3.0 mg
Polyethylene Glycol 400 150.0 mg
Acetic Acid g.s.ad pH 5.0

' ad 1.0 ml

Water for injection solutions

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

10

vials using an appropriate overage and sterilized.



car boxynet hyl cellul ose and granulated with a m xture

of polyvinylpyrrolidone in water. The granulate is
wOorRoosmoosisg h magnesi um st earate and the fl avourP@IEP2004/006355

additives and filled into sachets. dains 1.

Conpoundsof forrmula (1) R (D whérein RL is - C(O-NR

5)R6 or -N(R5)R6; R2, R3 and R4 are each independently

hydr &F8mPI3] ogen, hydroxy, |ower alkyl, |ower al koxy

or |ower alkenyl, wherein |ower alkyl, |ower al koxy .

and |So¥eselashlcepsrlesmaytaopeg dredollqing ingresients ca pghufactured in a

| ower .al k bonyl, aryl or heterocyclyl; RS is

ﬁ)?ﬂ?%légr?af)%’%%r' al kyl , hal ogenated | ower al kyl or

cydoal kyl ; R6 is |ower alkylsulfonyl, hal ogenated

| ower lagr | fonyl, cycloal kyl sul fonyl, | ower

al kyl car bonyl , hal ogenated | ower al kyl car bonyl ,

cycl oal kyl carbonyl; or R5 and R6 together with the

ni t r ogapsdé esatemswhi ch they are attached forma 4-,

5-, 6- or 7-menbered turated or unsaturated

het er E@qumdrqfﬁgr%%ﬁ nally containing a further

het er 0 | ected fromnitrogen, oxygen and sulfur, 8.0m

said ﬁ%ﬁ%‘?‘&i&gm ic ring being optionally nono-, di-, or : i

tri-sebgkbdenbed Sovaibepeddent |y, with | ower alkyl, 8.0 mg

hal ogenat ed | ower aléttyl, QIEO, di oxo and/ or cyano; and 34.0 mg

phar miegtialy bxrragenatetPraHIE salts t hereof. 2. '

Compounds cgrding to claiml1, wherein RL is - 110.0 mg

C(O)%f’&g‘%&éﬁf 3. Conpounds according to claim1,

wher eileiklt ofcap|FonRénts 4. Conpounds according to any 165.0 mg

of clainms 1to 3, wherein R2, R3 and R4 are each

i ndependent |y hydrogen, hydroxy or |ower al koxy. 5.

Compounds according to any of clains 1 to 4, wherein

R2 isd;é}a!@{ca?smxy. 6. Conpounds according to any of

claims_1 to 5 wherein R3 is [ower al koxy.7. Conpounds 75.0 mg

accordreldfit o any of claims 1to 6, wherein R4 is '

5.0 mg

hydr og&: erol 85 % 32.0 mg
Karion 83 8.0 mg (dry matter)

Titan dioxide 0.4 mg

1.1 mg

Iron oxide yellow

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.



8. Conpounds according to any of clains 1 to 7,
wherein R5 is hydrogen, |ower al kyl or hal ogenated

wo oms0omikyl . 9. Conpounds accordi ng to any of PCI/BP2984/006355

to 8, wherein R6 is |ower aIkngqIfonyI, | ower

al kyl carbonyl or cycl oal kyl carbonyl. 10. Conpounds
accordlng tf any of clains 1 to 9, wherein R5 and R6
toget h the nitrogen atomto which they are
attached forma 4-, 5-, 6- or 7-nmenbered saturated
unsat ur a$azHeth ecbrﬁammgilhe follomring imgradanmas sap hegnifantng an a
sul fur,. at an oxygen atomas a further heteroatom
cﬁntﬁﬂmpﬁﬁgaﬁggld het erocyclic ring being optionally
nono- or dlsubstltuted i ndependently, with | ower

al kyl Ingredienfanat ed | ower al kyl, oxo, dioxo and/or

cyano cording to claim 10, wherein RS 50.0 mg
and OFgﬁggﬁ%?ﬁgﬁﬁﬁ @ﬁe nitrogen atomto which they

are aghaefetnepevdyrrolidine, pyrrolidin 2- one, 1015.0 mg
4- nethylpyrrolldln- ne hyl < pyrrolidin-2-one,

3- met Micrqsyistelbing gel hﬂ%fz'ﬁglcé“ﬁ{é[t Ppyrrolidin- 2-one, 1400.0 mg
4-f1uqQro-neth 2-one, 14.0 mg
yI‘I‘OSI gll Heca§¥$g%¥&1§'?@t (geg, pi peri di ne,
p'pef@@bﬂn@h@ﬂ%hdénEEmhyl pi peri di n- 2- one, 10.0 mg
5-net hyl - pi peri di n-2-one, 5, 6- 10.0 mg
di hydﬁ\éagnpﬁlpylrst%rqtez one, thiazolidin-3-yl, 1,1-dioxo-

I, azgk Q&ﬂu%%y| 1,1- dioxo[l, 2]thiazinan-2-yl, 1.0 mg
azet (ne. &z zepan- 2- one, oxazol i di n-2-one,

5- nethyloxazolldln- 2-one, 5-fl uoronethyl -
oxazol i din-2-one, or [I|,3]oxazinan-2-one. 12.

Conpo dS accordiing ;¢ 1?11){%&%1@ 1a&b&, Mcrbctytaltihe celRll@etafd sodium

from %WS;? Consi's

( asbae«m@yl (elidosennd gram?adq:mth ayixfurg ofipgyvinylpprelideng in water.
Y‘flﬁg FYJ i grﬁi igh magnesmm stearate and the flavouring additives and filled
|soq i'no 3-yl)-pyrrolidin-I-yl-nmethanone,

(=% REDES) - (2- am no- 9, 10- di net hoxy-1, 3, 4, 6, 7, | | b- hexah

ydr o- 2H pyri do[ 2, | a]

i soqui nol i n-3-yl)-thiazolidin-3-yl-nethanone,

(RS, RS, RS) - (2-am no-9, 10-di et hoxy-1, 3,4, 6, 7,11 b-hexah

ydro- 2H pyri do[ 2, | a]




I soqui nolin-3-yl)-azetidin- 1-yl-nethanone,
(SS)-1-((RS, RS, RS) -2-am no-9, 10-di net hoxy-1,3,4,6, 7,1

wh2Gveneaisysir o- 2Hpyri do[ PCT/EP2004/006355

10

2,1 -a]isoquinoline-3-carbonyl)-ggyrrolidine-2-carbonitr
ile,

I - ((RS, RS, RS) - 2- am no- 9, 10- di-pgtRoxy-1, 3,4, 6,7, 11 b-hex
ahydr o- 2H pyri do[ 2, | a] -

i soqui nohn- 3-yl ) -pi peridin-2-one, (-
)-(S,S,S)-I-(2-an1no-9,%9-dinethoxy-l,3,4,6,7,Ilb-hexa
hydr 8- 26pmperrisos forgpula (I

i soqui nolin-3-yl)-piperidin-2-one,(+)-(R R R -I-(2-am
no- 9, 10-di met hox7-1, 3, 4, 6, 7, 1 | b- he¥&hydr o- 2H pyri do] 2,
| a] isoquinolin-3-yl)-piperidin-2-ne, R’
I-((RS,RS,RS)-2-an1no-9,10-diHet oxyFl,3,4,6,7,

Pb- hexahydr o- 2H pyri dgf22, |
i soqui nol i n-3-yl) -4-met hy™~ pRpéri tN'n- 2- one,
(RS, RS, RS) - | - ( 2- ani no- 9, 10- di_fret hoiky- 1 , 3, 4. 6, 7, | | b- hex

ahydr o- 2H pyri do[ 2, | a]g® Z

i soqui nolin-3-yl)-pyrrolidihs2-0ne,
I-((RS,RS,RS)-Z-anino-g,lo-%inethoxy-l,30&,6,7,Ilb-hex
ahydro-2H py tido[2,!a]

i soquinol.in-3-yl)-4-nmethyl-pyrrolidin-2-one,

| - (( RE¥EPRS) - 2- ani no- 9, 10- di net hoxy-1 , 3
>4,6,7,IIb-hexahydro-ZH—e Q do[2 >I -

a] i soRfub RGO RNERYRS on-ERIR"; pyr r ol i di n- 2- one,

(RSRS, RS) - | - (2-am no-9, 10-di methoxy-1,3,4,6,7,11b-hexa

hydr opZ2 Rk pyy lédélfs %aéslﬁhde eﬁldgntly fllydrogen_, galoge?fl, hydroxy, lower alkyl,

i soqui_nol i n-3-yl)-5, ;éﬁ 0- i.di ny 2- one

 Iop el gyt Ak e B JIegRgt lower alkeny may
>bptioraBy BOMbsGruddd PylowdpglRotyarbonyl, aryl or heterocyclyl;

i soqui nol i n-3-yl)-azepan- 2-one,

(RS, RS) 33- (1 41 -di axo-l 7 2-1hj I P - HhdalRy1 0- di m

et ho Fi? 1 %dri,’g%?,%%hagyg%ﬂgégﬁﬁw?o%& Q][k?l Sfeealky

2H pyrido[ 2, 1-a] i soqui nol i n-2-yl am ne

(RS, R&S iRB)wéialldyismfdlindxhﬁ{kPgeEilﬂeﬁ' aerliprlspligmy. g clpgliegsyifanyl, lower
hm%?l'ca!lrbgnﬁ; @11(7 chhiRh fvad iy RarbdityR ¥y disitkyZcarbonyl; or

1-aji1soquino |%r2-ylan1ne, o _

o+ Bhani & toxrthniaita s iigosen g0 10 it ey arttiALEd Bfin 2 4- 5-
6- or 7-membered saturated or unsaturated heterocyclic ring optionally containing a

further heteroatom selected from nitrogen, oxygen and sulfur, said heterocyclic ring

15 being optionally mono-, di-, or tri-substituted, independently, with lower alkyl,

20

halogenated lower alkyl, oxo, dioxo and/or cyano;
and pharmaceutically acceptable salts thereof.
2. Compounds according to claim 1, wherein R!is —C(O)-N(R*)R®.
3. Compounds according to claim 1, wherein R! is -N(R*)R®.

4. Compounds according to any of claims 1 to 3, wherein R%, R? and R* are each

independently hydrogen, hydroxy or lower alkoxy.

5. Compounds according to any of claims 1 to 4, wherein R? is lower alkoxy.

6. Compounds according to any of claims 1 to 5, wherein R® is lower alkoxy.



2H pyrido[ 2,1 -a]isoqui nolin-2-ylam ne SR -1-((RS
JRS, RS) - 2- am no-9 10-dinethoxy-l,3,4,6,g ) (

wo bawsihessahydr o- 2Hpyri do[ 2, PCT/EP2004/006355
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1-a] i soqui nolin-3-yl)-4-methyl -gyrrolidin-2-one,
(RS, RS, RS, RS)-I-(2 ami no- 9, 10- &@rrethoxy 1,3

>4,6,7,11b-hex H r

2.1 - Z] ﬁ%@,{&gpt%c? cq;gmg) gﬁn}{ngf %alfnsr} )}? r%whearlem is hgdrogen
(R-1-((S'S, S)-2-am no-9, 10-di met hoxy- |

6 7 Bl desmpamyd:kra@ecﬁﬂthgyp iadpppclpims I'to 7, Whereln R’ is hydrogen, lower

g%a(lgg %)d?l%%eral 1”9t hyl - pyrrolidi n-2-one,

10 dlnethoxy 1,3,4,6 7 1Ib h h - [ -
a] i sOquiemppAndsagEgrd mgﬁetaﬁyP? é%n){ rocﬁz i hbey g%%dwelr alkylsulfonyl,
(1§°J ﬁa&;ﬁrf Dﬁg}*c[tﬁﬂ&lc&ﬂydﬂﬂymt hoxy-1, 3,4, 6,7,11b-hexa

I( Séo gw n&ym@ovﬁgsa#wéﬂrg t_??dmg R¥ L ﬁ:llsxldfprb' %rhgfegn R’ and RS together with
hihe hir e fayom dofvRichahey are attached form a4-,5-,6-or7- membergc)i( ?aturated

| so uj tgl %t' Cph% %)6}%1%%[}%&{)})( F]W Jo?x'tdu@ﬁh? a%ulleﬁ';i(lzﬁbrém(draug ,dRPgen atom
asdicf[lﬁhhd}eteroatom in the ring, sa1d heterocychc ring being o ¥) 1onally Ho8Yo- or di-

| sﬁl??t%gﬂ%sh% S?eﬁzd_egt_lf Wﬁtﬂ‘l@%ﬂﬁkﬂ@hd%ﬁ&ﬂﬂﬁﬁ-aﬂqﬂ}m& dioxo and/or

, 10- di met hoxy- 1|, , 11 b-
afypae-o- 2H pyri do[ 2, Ia] y hex
I soqui nol i n-3-yl)-5-nethyl - pi peridi n- 2:0one,
(RS R95 RShmvuhds tbriin®taldaidi Hewhesen R @1cik btogethpr vish she

K e B e Rk o .

| bh‘f&lﬁkﬂmm®4%lﬁh}@3pytnoud{n22-ioa?,?q g@a\y} ﬁﬁl{rplhdlg ?yp?e, u:g]}e,thyl-

(?g@f%ﬁgy%‘eb % %{Bg&‘am n%%é&?(l)ﬁg?%%o@e, pyrrohdlne -2-carbonitrile,
Apiperidinelpinesdinydpee Srmphyi B]@F%_‘dlln% P&o‘sq'fﬁ‘]eﬁ‘gi pipegdin-g-one, 5.6-
aglhgﬂro (5 id’u(—(ZRﬁneRﬁuRShdﬂl &4, na-doxo-1,2-thiazolidin- 2—yl 1,1-

I met_ hoxy - hex
2dioa| SRR B 32 R AT Ry Sre Ars Uk
€oxazolidin-2-one, 5- ﬂuoromethyl— oxazolidin-2-one, or |1,3]oxazinan-2-one.
(RS, RS, RS, RS)-1-(2-am no-9, 10-di netb. oxy-1,3,4,6,7,11b

) hexa{a/ q{ompo s agt.%hdmg to any of claims 1 to 11, selected from the group

consisting of:

(RS,RS,RS)-(2-amino-9, 10-dimethoxy-1,3,4,6,7,1 1b-hexahydro-2H-pyrido[2,1-
a)isoquinolin-3-yl)-pyrrolidin-1-yl-methanone,

(RS,RS,RS)—(2—amino-9,10-dimethoxy—1,3,4,6,7,11b—hexahydro—2H-pyrido [2,1-
a]isoquinolin-3-yl)-thiazolidin-3-yl-methanone,

(RS,RS,RS)—(2-amino-9,10-dimethoxy—1,3,4,6,7 ,1 1b-hexahydro-2H-pyrido[2,1-
a]isoquinolin-3-yl)-azetidin-1-yl-methanone,

(SS)- 1—((RS,RS,RS)—2-amino-9,10—dimethoxy—1,3,4,6,7,1 1b-hexahydro-2H-
pyrido{2,1-a] isoquinoline-B-carbonyl)-pyrrolidine-Z—carbonitrile,

1-((RS,RS,RS)-2-amino-9, 10-dimethoxy-1,3,4,6,7,1 1b-hexahydro-2H-pyrido[2,1-
alisoquinolin-3-yl)-piperidin-2-one,

(-)-(8,S,S)-1-(2-amino-9, 10-dimethoxy- 1,3,4,6,7,11b-hexahydro-2H-pyrido[2,1-

a)isoquinolin-3-yl)-piperidin-2-one,



2,1 -a]isoquinolin-3-yl)-4-fluoronethyl-pyrrolidin-2-on
e, (S-1-((2S,3S11bS)-2-am no-9 10-di net hoxy-1,3,4,6

wO-Zqossiex ahydr o- 2Hpyri do[ PCT/EP2004/006355

10

15

2,1-a]isoquinolin-3-yl)-4-fl uorggqethyl-pyrrolidi n- 2- on
e, (R-I-((2S >3S,11bS)-2-am no-9, 10-di net hoxy-1, 3,4

>6, 7, Ho- ro- 2Hpyr i do P ]
2,1- e(r?gﬁ%{ﬁﬂiﬁ%@mp% 1043#5%@%%%)%3,6 7,Ub-hexahydro-2fi-pyrido[2.1
&)is8quinsB)-Rg Relpeddiand-age,9, 10- di met hoxy-1 , 3

>4,6, 7,11 b-hexahydro-2H- pyrido[ 2,1 a] ,

i S0qUI-(TRSIRS;RS)y1-hmin@a2,abidiinethRxpi,4,6,7,1 1b-hexahydro-2H-pyrido|2,1-

:;ﬂfs%ﬁﬁ@%gﬁ;}gi?@%@r@gﬁﬁn%é&dl met hoxy-1, 3,4 J6
B e

Stfisotyeinaliny-drd)-PHpQldigo ome |

-a] i soqui nolin-3-yl)-5-nethyl pyrrolidin-2-one, )

3- (( 2RBR3ESR$ PRS)niRe-Ay 0 ALY di b6 AR -hexahydre 271-pyrido|[2,1-
gi]}ng I%Sﬁ‘xfﬂﬁégﬁslzx?rﬁ&m Folidin-2-one,

L
soqui nol'i n-3-yl’) -5-fl uoroi net hyl -oxazol i di n-2-0

ne, . T ) } -2H-pyrido[2,1-
- ((zhg%%>B§>5.2.s§§alae-§f%9n%sr§f*favdl.ﬁﬁ‘éfﬁblxl?- exghydrg-2fl-pyridel
be]rexaimptinG-Ahgyathdafyreplidin-2-one,

1-a] i soqui nolin-3-yl)-3-nethyl-pyrrolidin-2-one .

3- ( ( 2R3, 183 )-1 i RS mie-Artiordint e eli, Frb 6 phdlp-hexahygdro-2H-pyrido[2,1-
6, 1fsobl o822 Ry BieaRkeL 1 4lyridin-2-one,

2?]F810§i)?1§ggui ﬂgl@l’fﬁ@%—yl ) - Sq{rrytrelt ﬁill -O(;l;azol i di n-2-one, and

phar i _acceptabl. S r . hvdro-2H-pyrido[2,1-
Compoli i SE RS E o ARyl p St -fefabdro 2ti-pyridel

f alinoquiveligriovip-agenidi X PRhg of :

(RS, RS, RS) - (2-am no-9, 10-di nmet hoxy-1,3,4,6, 7,11 b-hexal

i ydr ofR$IRE)-Ae(lA-dioxo-1,2-thiazolidin-2-y1)-9,10-dimethoxy -1,3,4,6,7,11b-

a} L SR R0 )-a i qalindd Fladriné, - met hanone, (-
)i-lli’%ﬁg%@{{ %133% et o 5

>4, 6, I 595 3 2] ~di ~459, >6>7>11b"
AT Nk Moo 134
| hexeRplRIRGyrido ﬂgﬁ%,“ﬂ?- 1&%‘%@?%&294
>3,4,6,7,11b-hexahydro-2H pyri do% 2, | a(%

i S0qUI$BE)-8-(3slylipxak{ kalthipringsy2r G1-Odfr HmHoxy-1,3,4,6,7,11b-

20 hexahydro-2H-pyrido[2,1-a}isoquinolin-2-ylamine,

25

30

(SR)—1-((RS,RS,RS)—2—amino—9,10-dimethoxy—1,3,4,6,7,1 1b-hexahydro-2H-
pyrido[2,1-alisoquinolin-3-yl) -4-methyl-pyrrolidin-2-one,

(RS,RS,RS,RS)-1-(2-amino-9,10—dimethoxy—1,3,4,6,7 ,11b-hexahydro-2H-
pyrido[2,1-a]isoquinolin-3-yl) -4-methyl-pyrrolidin-2-one,

(R)-1-((S,S,S)-2-amino-9,10-dimethoxy-1,3,4,6,7,1 1b-hexahydro-2H-pyrido[2,1-
a]isoquinolin-3-yl)-4-methyl-pyrrolidin-2-one,

(S)-l—((R,R,R)—Z—amino-9,10-dimethoxy—1,3,4,6,7,11b-hexahydro-2H-pyrido [2,1-
a]isoquinolin-3-yl)-4-methyl-pyrrolidin-2-one, :

(5,5,5,5)-1-(2-amino-9,10-dimethoxy-1,3,4,6,7,1 1b-hexahydro-2H-pyrido(2,1-
a)isoquinolin-3-yl)-4-methyl-pyrrolidin-2-one,

(R,R,R,R)-1-(2-amino-9,10-dimethoxy-1,3,4,6,7,1 1b-hexahydro-2H-pyrido[2,1-
a}isoquinolin-3-yl)-4-methyl-pyrrolidin-2-one,



(RS, RS, RS)-1|-(2-am no-9, 10-di net hoxy-1, 3
4,6, 7,11 b-hexahydro-2H pyrido[ 2, | a]
WO 3®30003¢8 i n- 3-yl ) -5, 6-di hydro-| H pyri di n- 2- oNBCT/EP2004/006355
(S, S, 5)-3-(1,1-dioxo-[I,2]thiazipan-2-yl)-9
%EI— di met hoxy-1,3,4 6, 7,11 bhexahydr o-
pyr i 2@l soguignol k.0- 2= } e, i
(R if@%ﬁ%@,a@g&a@%ﬁﬁgﬁ&ﬁ%ﬁﬁb oy 1§ peabydro-2H-pyrido(2.1-
28 isparinglinscdingdienromediyi-Pasp ,lpéa'ofléoqui nol i n-3-yl)
-4-met hyl - pyrrolidin-2-one,
(S, S, B(BSRS,R9}-2ninrioe P, odidiateriyohs4i6,73, Up-exghydrp=-2hEpgrido[2,1-
hyad ﬁ%’dliﬁﬂ-&l%[—I%eﬂﬁi-%)iperidin-2—one,
i soqui nol m 3-yl)-4-net hyl -pyrrolidin-2-one, |-((RS

S, RN n PR B 0 IR 5711 ke Scpyicot2. -

5
2H pyrTdo : :
i albwpanmoalin-3yNipragiopanids) - pi peri di n- 2- one,
(S)-1-((2S,3S,11bS)-2-am no-9, 10-di net hoxy-1,3,4,6,7, 1
| b- he{RSHRSRE)-N-Rramite]-9,10-dimethoxy-1,3,4,6,7,1 1l¥—hexahydro-2H-pyrido[2,1—

éaksoﬁ]é%ﬁfﬁgﬁ_gglggw&& 4-f 1 uoronet hyl - pyrrolidin-2-on
|1 0S) - 21 AT D 9re et Oyt TBN IS SRS 1HRE) B drhhio s X R e RORy-
Hpyr | %‘g 2 . . . .

10 118146 bdlh-herabidee-2lypyaidol 3, badisauigeling sy, Patpiden- 2- one,

3-((2RS, 3RS, | | bRS) - 2- am no- 9, 10-di net hoxy-1,3,4,6, 7,11
b- hex é&Rde-@(—R&—RﬁgRS)jb—[amino—%10—dimethoxy—1,3,4,6,7,11b—hexaﬁydro-2H-

2 ﬁl/ﬁ@d[bﬁ%&ﬁoqmnbnn%-yib-)4=&zdfefriamy}-pmamhcﬂ-ma- one, and
phar maceut’i caly acceptable salts thereof. 14. Aprocess

for t hes FRRUFAGHUTL, Qfn £OTPHASHRS-1501,6m #-hlXatfdro-2H-
defl.nglgs’l > ah @;}I Fains. 1 30\%" 1..0f. alfdro
C oW Bdss oAVl i COpEms TSP TR REES A
wherein R1, R2, R3 and R4 are as defined in clai 1

15 and P(S)sl-é(%;ﬁstﬁbﬁkZﬂmiﬂ@"%%@i@@FhW']gf%véﬂ,’lH%ﬁ]?%%ydro’ZH'

C??ﬂ&é’ﬂ?ﬂ- soly@indihB-{1) 4-fidrehersipyRolidiR-2-oRe,and R are
as'defined in claim11l. 15. Conpounds according to any

of cl ajp{s_ he i @ .
accor gk g %%g’%’gl?g}?f 4&%@1@8{&&3&@1{,33@,@7 ,00£88xahydro-2H
pyndofz,l-a]lsoqulno in-3-yl)-4-fluoromethyl-pyrrolidin-2-one,

3-((RS,RS,RS)-Z-amino-9,10-dimethoxy—1,3,4,6,7, 11b-hexahydro-2H-pyrido[2,1-
20 alisoquinolin-3-yl)-oxazolidin-2-one,

3-((2RS,3RS,1 1bRS)-2-amino-9,10-dimethoxy-1,3,4,6,7,1 1b-hexahydro-2H-
pyrido[2,1-a]isoquinolin-3-yl)-| 1,3]oxazinan-2-one,

1-((2RS,3RS,11bRS)-2-amino-9,10-dimethoxy-1,3,4,6,7,1 1b-hexahydro-2H-
pyrido[2,1-ajisoquinolin-3-yl)-5-methyl-pyrrolidin-2-one,

25 3-((2RS,3RS,11bRS)-2-amino-9, 10-dimethoxy-1,3,4,6,7,1 1b-hexahydro-2H-
pyrido[2,1-a] isoquinolin-3-yl)-5-fluoromethyl-oxazolidin-2-one,

1-((2RS,3RS,1 1bRS)-2-amino-9,10-dimethoxy-1,3,4,6,7,1 1b-hexahydro-2H-
pyrido[2,1-a]isoquinolin-3-yl)-3-methyl-pyrrolidin-2-one,

3-((2RS,3RS,11bRS)-2-amino-9, 10-dimethoxy-1,3,4,6,7,11b-hexahydro-2H-
30 pyrido[2,1-alisoquinolin-3-yl)-5-methyl-oxazolidin-2-one,

and pharmaceutically acceptable salts thereof.



16. Pharmaceutical conpositions conprising a conpound
according to any of clains 1 to 13 and a

wobasoesetiti cal |y acceptabl e carrier and/ or adPCEP2004/006355
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17. Pharmaceutical conpositions pccor ding to claim 16
for the treatnent and/or prophy?am s of di seaseswhich

are ilated W th
any o couttg i pelrdhy i ol e FRPESSRACE LM el
subsistinge§. 19. Anet hod for the treatnment and/or
prophyl axi s of di seaseswhich are associated with
DPP- | 6R$M&R8ﬁ$2ﬂh@h1e9,ee sdimethoipd 18,4,6,7 depdredeyidro-2H-pyrido[2,1-
o el 65%ed. L Lol @I,nqgetgt se tol erance,

ory | sease,

tls U cerosa, ©Morbus

Crohn i on, di,Sea het .

has A Baar ol b BRSSO GRRbrey Loy Lo e B R prridol2. 1

sylisdguinelior3- ) quperidimGtenss i on, V\,hl ch nmet hod conpri ses

adm ni stering a conpound accordi ng to any of clainms 1

t 0 1314((RGREBEPD-dEin0 P, M- diardthedy- 1,2,0,6,7THib-beahpdro-2H-pyrido(2,1-
{hq) néf rphfg g!%yﬁ@bfdlﬁfz §haims 1 to 13 for the

treat nt an or pr axi s of diseaseswhich are

assocj DPP- I he u f
accor Hi 9%*33“3' e ]fon?rémle-ﬁtogcyl ifl’gir f]ﬁo"}?%&ﬂg to i pyrido[2,1
amldsogrinslinphyl) HG-dihbyrrerl Heytrigdn-2rd¥: i nsul i n- dependent
di abetes nellitus, inpaired glucose tol erance,
| nf | a(ﬂmsp&(me&mko-@l 8 phmeinaiCakyl}-p 3 04dinethosy; 1,3vb 6 g b-
ahily J&yﬂg %ﬁﬂ% [ 2La] i RERHRS)- ﬁﬁﬁé n a diuretic agent
has a‘ bene

effect obesity, and/ or met abolic

syndr tec )
conpoﬁﬁﬁﬁet?;sc%st-z % § e 87 5 HGebygrogippidol2.
prBsapinolion3-gh-4re flc?ro’tlﬁe treatment and/ or

prophyl axi s of di seaseswhl ch are associated with

DPP- | §6,5,83)-1T2earmie-910-dongboxyd §,3 Ad6h t th-herahydronHefyrido([2,1-

h inblin03- %}3 4 BletiylovROBBALALAQN Of medicaments for
eat ment "and/ or’ prophyl axi s of di abetes,

non- IEZE}I{( ?ggﬁ%ngrﬁﬂfoffi@&%e%ﬁo%t5'4t6U'7$11H APahY 2H:pyrido[2,1-

gl uco dwel di sease,

Uﬂbwwlln%ybu%nﬁwlpqﬁ@%?toé‘ﬁ& on, di seasesvvher ei n

a diuretic agent has a beneficial
(S)-1-((28,3S,11bS)-2-amino-9,10-dimethoxy-1,3,4,6,7,11b-hexahydro-2H-

pyrido[2,1-a)isoquinolin-3-yl)-4-fluoromethyl-pyrrolidin-2-one,

(R)-1-((28,3S,11bS)-2-amino-9,10-dimethoxy-1,3,4,6,7,11b-hexahydro-2H-
pyrido[2,1-a]isoquinolin-3-yl)-4-fluoromethyl-pyrrolidin-2-one,

3-((2RS,3RS,11bRS)-2-amino-9,10-dimethoxy-1,3,4,6,7,11b-hexahydro-2H-
pyrido[2,1-a]isoquinolin-3-yl)-5-methyl-oxazolidin-2-one,

and pharmaceutically acceptable salts thereof.



effect, obesity, and/or netabolic syndrone or b-cell

protection. 24. The novel conpounds, processes and
woreiokoas4es wel | as the use of such conmpounds PCT/EP2004/006355

substantially as described hereighefore. X- X

14. A process for the manufacture of compounds of formula (I) as defined in any of

claims 1 to 13, which process comprises converting a compound of the formula A

w

R A

wherein R}, R% R® and R* are as defined in claim 1 and P is a suitable amino

5 protecting group;

into a compound of formula (I)

(I
wherein R}, R% R® and R? are as defined in claim 1.

15. Compounds according to any of claims 1 to 13 when manufactured by a process

10 according to claim 14.

16. Pharmaceutical compositions comprising a compound according to any of

claims 1 to 13 and a pharmaceutically acceptable carrier and/or adjuvant.

17. Pharmaceutical compositions according to claim 16 for the treatment and/or

prophylaxis of diseases which are associated with DPP-IV.

15 18. Compounds according to any of claims 1 to 13 for use as therapeutic active

substances.

19. 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, Colitis Ulcerosa, Morbus Crohn, hypertension,



WO 2005/000848 PCT/EP2004/006355
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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 13 to a human being or animal.

20. The use of compounds according to any of claims 1 to 13 for the treatment

and/or prophylaxis of diseases which are associated with DPP-IV.

21. The use of compounds according to any of claims 1 to 13 for the treatment
and/or prophylaxis of diabetes, non-insulin-dependent diabetes mellitus, impaired
glucose tolerance, inflammatory bowel disease, Colitis Ulcerosa, Morbus Crohn,
hypertension, diseases wherein a diuretic agent has a beneficial effect, obesity, and/or

metabolic syndrome or -cell protection.

22. The use of compounds according to any of claims 1 to 13 for the preparation of
medicaments for the treatment and/or prophylaxis of diseases which are associated with
DPP-IV.

23. The use of compounds according to any of claims 1 to 13 for the preparation of
medicaments for the treatment and/or prophylaxis of diabetes, non-insulin-dependent
diabetes mellitus, impaired glucose tolerance, inflammatory bowel disease, Colitis
Ulcerosa, Morbus Crohn, hypertension, diseases wherein a diuretic agent has a beneficial

effect, obesity, and/or metabolic syndrome or f-cell protection.

24. The novel compounds, processes and methods as well as the use of such

compounds substantially as described hereinbefore.

%A%



