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I NHI Bl TORS The present invention is concerned with
novel pyrido [2,1-a]isoquinoline derivatives, their
manuf acture and their use as nedi canents. In a first
aspect, there are provided conpounds of formula (1)

. . H2RPYRID®[24 -AJAISOQRIINORINE BERISADIVES RERP Py INHIRIIRRS
R2, R3 and R4 are each independently hydrogen,

hal ogen, hydroxy, lower alkyl, [ower alkoxy or |ower
al kenyl, wherein |ower alkyl, |ower alkoxy and | ower
al kenyl may - optionally be substi t ut ed by | ower

al koxycar bonyl , aryl or heterocycl'yl; R5 is hydrogen,

| ovver ﬂe@f&en@ﬁiv@&?&?k%@nk&ﬁ@& w?dh%e?yr@é"{i 9allis&ytlinoline
is | owe aIkyI quonyI halogen | oner
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alkylcarbonyl hal ogenat ed | ower al kyl carbonyl,

cycl oad kﬁist::&pdim ek arOproRBedadthpiifudt Ofeinher (M t h t he’

-nitrogen atomto which they are attached forn1a 4-,

5-, 6--or 7-nmenbered saturated or uNBigturated

heterocycllc ring optionally containiing a1 further

het er oat om sel ected from nitrogen, gehi> and sul fur,

said heterocycli.c ring Dbeing ow{|onally nono-, di-

or tri-substituted, ind lef Y | ower aIkyI

hal ogenat ed | ower aIkyI, and/ or cyano; and

phar maceuti cal | y accept abl e~33 heéreof. In a second

aspect, there is provid a pfocess for the

‘manufacture of conpounds of Rbérnula (1) as defined

above, which process conprises converting a conpound

of the formrula Ala P.,NHR R21 N R3 Ra
erein '

Rl is —C(O)-N(R*)R® or -N(R*)RS;

R% R’ and R* are each independently hydrogen, halogen, hydroxy, lower alkyl,
- lower alkoxy or lower alkenyl, wherein lower alkyl, lower alkoxy and lower alkenyl may
‘optionally be substituted by lower alkoxycarbonyl, aryl or heterocyclyl;

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

. R%islower 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
 further heteroatom selected from nitrogen, oxygen and sulfur, said heterocyclic ring
_ being'optidﬁally mono-, di-, or tri-substituted, independently, with lower alkyl,
halogenated lower alkyl, oxo, dioxo and/or cyano; -

. and phai‘macelitica]ljr'l accepfable salts thereof.

In a second aspect, there is provided a process for the manufacture of compounds of

~ formula (I) as defined above, which process comprises converting a compound of the formula A



A wherein R-, R2, R3 and R4 are as defined in claim1l
and P is a suitable am no piatecting group; into a
compound of forrmula (I) NHZ R RZ R3 (lI) wherein R,
R2, R3 and R4 are as defineg above. In a third aspect,
there is provided a pharnmaceunical conpositions
conprising a conpound as defilnedgzabove and a
pharmaceutical |y acceptabl e €aryier and/or adjuvant.

conposi tions deflned ey f ol the treatment and/ or
prophyl axi s of dlseqsr ' are associated with
‘DPP-1V. In a flfth’%spect here is provided conmpounds
as defined above for us&‘as therapeytic active
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- In a fifth aspect, there is provided compounds as defined above for use as therapeutic

active substances.

- In a sixth aspect, there is provided the use of compounds as defined above for the
preparation of medicaments for the treatment and/or prophylaxis of diseases which are associated
with DPP-IV.

In a seventh aspect, there is provided the use of compounds as defined above for the
preparation of medicaments for the treatment and/or prophylaxis of diabetes, non-insulin~
- dependent diabetes mellitus, impaired glucose tolerance, inflammatory bowel disease, Colitis
- Ulcerosa, Morbus Crohn, hypertension, diseases wherein a diuretic agent has a beneficial effect,

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

- The enzyme dipeptidyl peptidase IV (EC.3.4.14.5, abbreviated in the following as :
~ DPP-IV) is involved in the regulation of the activities of several hormones. In particular-
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term" ny refers to. fluorine, chlorine

- or i AR it ipietin the Bl fhch o8 Be i AR B rmpacoldnetios
prafddripaciilablbist. preferred hal ogen is fluorine. 30 The
term"al kyl', alone or in conbination wth other

grou pSpnregg‘ ShBrbis: ﬁgﬂs@ ctgl@ %uoceﬁn% L@ gghs %%Eﬂ‘orth to fllustrate and

nonoval ent” saturate rocarbon_radi cal , of
25 oriéefing theseyingead bepe ot &rﬁsvanprléteém sgd emdeseabesting insigption herein.
carbon atons, nore preferably one to ten carbon

at ons. Infihes stp@ElHHtR)mhe a kY ower®lsQRE] €5 reln & @FRip @inkidfing of one to
W th o%eﬁyﬁg 1$P refers to a, branched or

st¥hibg ? WHMICW%WKS)r adi cal of one to six

~carbon atons, 35 preferably one to four carbon atons.

Thi s tEheterm "hulopherefersaniituofinethbyring draaire aaddtdias, with fluorine,

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

30 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 corﬁbination with other groups, refers to a

- branched 6r straight-chain monovalent alkyl radical of one to six carbon atoms,

35 preferably one to four carbon atoms. This term is further exemplified by radicals such as



WD 2005/ 000848 PCT/ EP2004/ 006355 -3 nethyl, ethyl,
propyl, isopropyl, n-butyl, sbutyl; isobutyl,
WO %QPP&QP084$1 pentyl , 3- net hyl but'yl ; n-hexyl, PCT/EP2004/006355
2- et hyl butyl and the like. Pr efegabl e Iovver al kyl
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efers to r.0
R'gIQ)lpS amerfbrqromethvb dlﬂjmpn@thw nopszp ety V]ééldd?l}’iQTBWthY&l with
9%%3 oxy, ethoxy, propoxy,
| sopr opox;rg u%%gmgi}g%rgﬁégy and hexyl oxy, wth

nmet hoxy being especially preferred. The term "I ower
al koxm%ta%ymo@erﬁe tb ‘{?het g}eu RoaP, \Rher@n@('@ alkyl. The term "lower-

10} o Bt R ARG WO Ry gy ey iy o Sirap pEb Abfrer alkoxy
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tr‘rﬂr%ﬁﬁlﬂxi’ﬁeé‘&gﬁ’%%@ﬁ %JS‘P{?‘? by |ower alkyl, |ower
al kox I 0, qCyan azi ,,a |- r =adjlgy0 herein R’ is
am no g%\é %r‘w‘% Cg’lrm 1cyc el’llg %%l‘q-é’? err{s tod - wher
nﬁmﬁﬂhﬂt car bocyclic radical of.. three to six, 20 . - .

preferably three to five carbon atons. This termis

further exenplified by radicals such as cycl oprqpyl .
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h %nd1_§ Q%meﬁ%t& Syl " refers to a 5- or
aro

6- nenbere tic or s urated N 25 heterocyclrc
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B
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The term “heterocyclyl” refers to a5- or 6-membered aromatic or saturated N-
25 heferocychc residue, which may optionally contain a further nitrogen or oxygen atom,
such as imidazolyl, pyrazolyl, thiazolyl, pyridyl, pyrimidyl, morpholino, piperazino,
| p1per1dmo 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
30 substituent is lower alkyl, with 'methyl being preferred. '

, The term “a 4-, 5 6- or 7—Inembered saturated or unsaturated heterocyclic ring
-optxonaﬂy contammg a further heteroatom seIected from mtrogen, oxygen and sulfur”
refers to a non-aromatic heterocychc ring, said heterocyclic ring being optlona]ly IMODOo-,
di-, or tri-substituted, independently, with lower alkyl, halogenated lower alkyl, oxo,



30 substituent is lower alkyl, wth nethyl being

preferred. _ The term"a 4-,:5-, 6- or 7-nenbered
woaloos/eoess or unsat urated heterocyclic ring opeComekdoyg/006355

containing a further heteroatom sel ected from

ni trogen, oxygen and sul fur” reters to a non aromatic

getqir@ %gﬁd Ic]g?él:q)loglgch qsgtl%rllr%t%!reﬁe%rggyyseﬁ%jgggs{ %? g m%le pyrrolidinyl,
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a XQ. -
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[ 1,21t hiazinanyl, [ 1,3 ] oxazinanyl, oxazolidinyl,

5 thi azelidi g1y ‘hél?lrerrrlac%ﬁﬁ]Eﬂg} %)f#tatﬁé?ﬂ@i &ﬁbﬁf:esss‘dﬁbof the compounds of .

‘unsaturate ocyc S are
1+fplrlmla ) ithinorgenicaERiAg oY Bich ahbﬁﬂlfe b fiannd byrobromic acid,

L ORY Sl R i) ??be;?ﬁenm emeama Gadrhie aakl emﬂfﬁbhcéd acetic

séllts enbraces sal the caq _
( Ryidwfomparicasidy srciieAcigy GHATE a%i@p faetﬁ ﬁ{Pé‘ch acl Saa“"'th acid, p
h)t@lh@ﬂééh@hbﬁrc&@ﬂ@ndhhd likbyrifticareciod, toxinkd iving adghnisms. Preferred

- sulphuri ¢ .aci d | des and
1o 5spfy Wil et Epr et Bpicefes i acef BhGEaRELdy yRk Mimideo anc
aaheharcanlfai¢ arideild, Wn:htﬁydnsélldrp‘hehrmg expiedially praferyed: ¢

add, p- toluenesul phonic add and the |ike, which are

non t gxiGe %I%bl:)&l}%&!’l]lg of E@ew inveh &L ¢l GO pR(RSRV ThAnother

aci ds are citrates,

hysm’tmmﬁmmtbﬁ -Nh@dRobrom des and et hanesul fonic add

salts, with hydrochl ori des being especially preferred.

- In 0”%%%@} E@’B&dﬁeﬂt"!@z B? esént aﬂel’e&&nhidepend?nﬂwﬂydrogen, hydrox.y,.:

O - N(RS) R6. t h odi
151 owbealior) erlanen HERD) Mot By gyl S SR
| nARRGEABSI] yPrE&EHHD@ﬁWl ré%idihl’eokyR Riand Bvere phiekphr, phenyl substituted
: o —nglglp( Ol Ubsgciﬁhm ce)r%Pg,f ﬁbie Q%eﬂ&@}cg;ﬂ? ﬁ%{éslug R2 ¥ and R* are
R3matphoRdogyeidph ﬂnyﬂ:olyirorﬁhangvlyl sslhmredl}xydgweb 1. Preferable lower
gl a;llléé)x\é'\%;g? y)l”!:‘sﬂme %1 ) ya&gﬂ@%ge m@%ﬁ&i&a@@&ﬁy and ethoxycarbonly.

resi ues N are

mor phol i no, pyridyl, thiazqlyl or thiazoly
20 subst i lnuanetheb ymbedisrend) R& dap apﬁ‘-gf é?%F]équSRé‘FdeﬂﬂY hydrogen, hydroxy

al&q&% yI residues in R, R3 and R4 are
met hoxycarbonly and et hoxycarbonly. 20 In another

~ enbodi nent nd R4 are e dentl

v odeamestral b ek S s PRIt meos
enpREbF@Yr b Hﬁﬁdy%sfi?rdf&a&lemtdtﬁlﬂzomt}mcw erably
met hoxy, hydrogen or hydroxy I\/bst preferabl e residue

R2 is ith methoxy,
resid nge a}% PF h%g&)lpn net%ﬁqm%lr mtxy with methoxy,
25 ethoxy, propoxy, n~butoxy and isobutoxy bemg preferred or hydrogen or hydroxy. Most
. preferable residue R® is methoxy or hydroxy, with methoxy being especially prefene@

In anot}rer preferable emb.odimen‘t residue R? is lower alkoxy, preferably methoxy,
hydro gen or hydroxy Most preferable resrdue R is hydrogen.

" In one embodiment, R® is hydrogen, lower alkyl, halogenated lower a]kyl or
30  cycloalkyl. Preferable lower alkyl residuesin R® are methyl, ethyl, n-propyl, mopropyl
" 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
S—ﬂuoropropyl, with fluoromethyl being especially preferred. Preferred cycloalkyl



25 et hoxy, propoxy, n-butoxy and isobutoxy being

preferred, or hydrogen or hydroxy. Most preferable
Wei0dieosR8 i s net hoxy or hydroxy, with nethoxy POEREPGU04/00635S

especially preferred. In another preferable

enbodi nent, residue R4 is |ower” élkoxy, preferably
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P LR 450 B s el et
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@;%%u%%@gﬁwom Rl TST nd s U fon

cyl carbonyl residues R6 are nethyl car bonyl

et hyl- CEJ férabi@aﬁbsm@aﬂtqaﬁlbmw aumsmﬁommyryfmmdhylsulfonyl OF oo

15 pr d?"g}: C% gg g ‘ﬁgﬁﬁkﬁa@ﬁﬂ ﬁqyb%g%cgﬁw resﬁé’lp refepgbly

ar@cmphw;&cwlﬂﬁmyyl and 10 propyl sul fonyl. Preferable
hal ogenat ed | ower al kyl carbonyl residues R6 are

pent af | Lol eRLN 6 ith the nitr atomtowhxchthey
- 2,2, 2- tq"ﬂ‘q or%ne Lé‘lnlrnsﬁ%lkogﬂ R E’O|gg e whp thent ogen o :
Cyaliecl&ﬂabhﬁ:ldiutrh @r4y,| 5 , f-eesl '&mgeyl ch?raglrated or unsaturated heterocyclic ring
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20 Cyprebpridpguien b et %W&P%%Hﬁwm% -» o tri-substituted,
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er e S
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bydoalkylcarbonyl preferably cl opropyl carbonyl . In
anot heln ﬂﬂtﬁiﬁtﬁﬁﬂm}bdﬁnmd RRand &ém&rer withtthe pigrogen atom to which
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" In a preferred embodlment R® and R together with the nitrogen atom to which -
- 30 theyareattached are pyrrohdme, pyrrolidin-2-one, 4-methyl-pyrrolidin-2-one, 4- ethyl-
N pyrrohdm—z one, 3- methyl—pyrrohdm-z one, 5-methyl-pyrrolidin-2-one, 4-fluoro- -

: ‘methyl—pyrrohd.m-z -one, pyrrolidine-2- -carbonitrile, piperidine, piperidin-2- one,. 4
methyl-piperidin-2-one, 5- methyl p1pendm—2—one, 5,6-dihydro-1H-pyridin-2-one, |
thiazolidin-3-y1, 1,1- dioxo-1, 2-th1azol1dm -2-71, 1,1-dioxo[1, 2]thiazinan-2-y1, azetidine, -
35 | azepan-2-one, oxazolidin-2-one, 5-methyl- oxazohdm 2-one, 5-fluoromethyl- '



preferably nono- or di-substituted, independently,
with | ower alkyl such as nethyl or ethyl, hal ogenated

woowesomilcyl such as fluoronethyl, oxo, di oxo ROWEBZO04006355 -

cyano. In still another enbodinent, R5 and R6 together
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u g azalidi- 8004?@‘97(‘5 HotlpEazinan-2gng it %@st&ﬁeﬁa gﬁgr &/and R® together with the

. CORfr@kdn ﬁ@nﬁo%fﬂﬂmﬁ@ﬁ&ﬁtﬁ&heﬂﬁr@ﬂ}i@ﬁﬁdﬁi -o+yl,g8paidin-2-one, 4:-methy1— o

ity diegi %/?%‘;r?ﬁioﬁbtﬂ 21@)1%1? g?lﬁﬁ are. %ﬁgxk‘ld YL

10

and toge

furth eroatomin er|n ai d t g _
b&THG @B}—Emr FURERTBE! pyaxfo {ﬂeﬂ?% fﬁf&%qﬂ Syhilf92-one, 5
| nelehensiestitin-2- omtﬂﬁfrﬂedvydﬁ’omtdlydmébmtﬂ axst Inkbtdiggc[ b2 lthiazinan-2- -yl
et hyl , halogenated | ower al kyl such as fl uoronethyl,

oxo, iRl Emﬁé&‘;?%en't %@Fﬁééft%.‘e%%oﬁ @@&%c@@%,co&%ounds of

gen 0

t Ifeyn‘aluaé, whersirhRdis aEéObW(RngI opelY %QRP s(}pwegg]g?gg such as
IH&EE “EPH fog}ei‘ Q]kﬂxyzs&ﬁ%s m@ ,Vzixrd Rk hda ogbm-aﬂddﬁ and R® together

3" et embered

PYskiRhtedoR @ngatﬁﬁl‘télﬂﬁﬁtérbtﬁﬂc ripk Iﬁpﬁbﬁlall‘ye;ontalmng a sulfur atom as a

pi one, 4- erldln . -
5 fber helproptin in thestiipte BARRENHS ﬁgﬁ%ﬁ{?“ﬂﬁ mong- or di
t hubﬂﬁhﬂzldnm&lepéndenﬂy, with Jower alkyl such as methy or ethyl, halogenated lower
1, i O 2 t hi L. di oxo[ 1, 2] t hi azman-
a%ﬁl Czezt‘S 1he e 05[8' (ﬁmgo ng/lé; (']Ygggzol [ d| n- 2- one,
5 nmet hyl - oxazol i di n- 2 one 5-fl uor onet VP
2005/ (RetaedromERedoaf RURE AR A JisisAiesteg fom tye group
[ clangiktlﬁ.’g(é i nan-2-one. Mst preferably, R5 and R6

-« togetRers W-th.the...ni.trogen.atomto-which they are

15

Zt :naalf h@rcé ﬁ%@ﬁ al 0| | g 1@ @l’n)éli'ioxg?l 1054, 'Gdf ﬁbzh&gﬁydro ZH;py;:ldo[Z 1- o

4- Ef]isgqmnbnh%rvl)mm@riﬁuﬂﬁl-@e&hﬁémnsr
6- di hydro- 1H pyri di n72-one, 5- nethyl -piperidin-2-0
5- met hiRS;ROREE-OL adiine-2; IOFthmt]:d)xy-I 3,4,6,7,11b-hexahydro- 2H—pyr1do[2 1-

1, rélsghﬂnfé\%@lﬁ %hfg%ﬁ%blﬂﬁﬁ Rl¥hethandie,Sti | | anot her

pr esent ventlon is directed to

S o S, AT -

20

i sa]isovyemOlmk?UXv -azelddinaks i ‘Ihé?&?ﬂe:and R4 is hydrogen;
and RS and R6 together wth the nitrogen atomto

“whi ch (983W-@RS, R, R$ichahifi®p t0alihethdsay; 1,64,66% 1 1b-hexahydro-2H-

25

30

p[{ﬁlﬁ%iﬁdahs% ﬂh@‘% Qtbdpa PGB hedficriabi ¢ ring
ionaf’l .

al ni ng atomas a 10 further

het er oat rln _ ter -pyrido{2,1-
opt | onGI S RORS) Zof:o i@sw&ﬁ BLg hpa L S prridol2,
w&]hohumhna&k@kplgm&ma%omt hyl or ethyl, hal ogenated

| ower al kyl such as-fluoronethyl, oxo, dIOXO and/ or-

cyano. ﬂt(@@sy-mz@enﬁ@mdﬁeﬂmner B4, G,hlﬂuhaxa(hly)ircaaﬁ pyrido[2,1-
! h%%s%qa%o%g $9LpiBkiRe - BrQuP  consisting of

(-l—)-(R,R,R)—l—(2-amh10-9,10-djmethoxy—1,3,4,6,7,1 1b-hexahydro-2H-pyrido{2,1-
a) isoqui_nqlin—'}yl)-pipe_ridin-Z»one, _ '

 1-((RS,RS,RS)-2-amino-9,10-dimethoxy-1,3,4,6,7,11b-hexahydro-2H-pyrido[2,1-
alisoquinolin-3 -yl)—4-methy1~piperidin~-2—oné, ‘

(RS RS RS) 1- (2 amino-9,10- dunethoxy—l 3,4, 6 7 11b-hexahy’dro—2H~pyndo [2 1-
]lsoqumolm— —y‘l)-pyrrohdm—’)-one, _ : _



15
(RSRS, RS) - (2- am no-9, 10-di nmet hoxy-1, 3, 4, 6, 7,1 | b- hexahy

. YD 2002BPO8yE i do[ 2, 1- a] - PCT/EP2004/006355

i soqui nolin-3-yl)- pyrrolldln 1-yl - met hanone,
(RS, RS, RS) - (2- ami no- 9, 10- di met hoxy-1, 3, 4, 6, 7, | | b- hexah

. ')allijlrgoéu( %ﬁ ;i?@ %51‘111%%91 im tho 13467lﬁgn}§ﬁg1ydro -2H- pyndo[z -
- ( REspiFgin- ﬂhﬁ%ﬁh@ Eﬁfﬁ%dh% PRB?y 1,3,4,6,7,1 - 7 e

'Ib hexahydr o0-2

| b- hexahydro 2H-pyrido[2,1-. 20

B a] i sodaﬂ(R&JRSgRSB)—%aymlazéﬂDeﬂlmem@W et didihdiexahydro-2H- PYTi.dQ[Z’l_*. |

edi met.h 1,3,4,6,7, 1. .. -
ﬁk@:ﬁ&ﬁa&%ﬁ@%ﬁ;ﬁg@ﬁzﬁ i met hoxy- _.

Isoqw 3930 sR9RY oy eca{d 82, ,fﬂ%bﬁ’éiﬂahfdrb%}l-pyndom 1-
@Sﬁ@qﬁgﬁﬁ%ﬁ m@% ?C"_IP i eé |

_ |squ|noI|n 3-yl)-piperidin-2-one,

10

(- ) (Sr SRS)RSlR@&ﬁamwmomnmtththm,sﬂ Blbath@cah‘(drpﬁfﬁ Fyrido(2,1-
X el Lﬁnglﬂi-B 3)l‘lyl & anZ-oﬁ& '

i soqui nol i n- |per|d|n 2 one,

e geigﬁsy? %f(ﬁ%&gpo hpgpj 91103dﬂn§h3xyL1 3,4,6,7,11b-

qd?eﬁﬂwdﬁo@ﬂrpynép ugm ez Jamnine,
1- ((RS, RS, RS) - 2amno910 di net hox ,3,4,6, 7,1
| b- heKRB;R&RuS)zH(pyrdldm [12]tbaazﬁun-2— fs 9,10-dimethoxy-1,3,4,6,7,11b-

a Xﬁ d¥|2r-4H mpPl-PRaiiEe,N- 2- one,
RS) 2-am no- 9, Odlmehoxy134671

Nt\')

'..g i e T

15

7hexahydro ZH-pyndo[Z 1-a}isoquinolin~ amme,

1- ((RS, RS, RS) - 2- ani no- 9, 10- di met hoxy-1, 3,4, 6 11b h(%
ahy dr o(SRM-Ip{(RSHRS,RY)-1-anmsiho-Sd@udimsthorysi,3,4.6,7, 11b—hexahY 0-2H-

yl %}PR §[f§%ﬁébqﬁﬂoﬁﬁl3’-ﬁ 14 %e@@l‘lpyrrohdm-z-one,

am no-9, 10-di net hoxy-1, 3,4, 6, 7,

1b hex \Y/ do. R dro-2H-
i S0 u,@&ﬁﬁ%%ﬁ)pﬁy-m 9}‘(%){1?1]1111 %ﬁﬁi_éﬁzllb hexahy
(Fisrrre’@ [2235)3-]450(12“7@#111'30}’1@'4‘1313 y. -pyrro ~2-one, |
10- di met hoxy- 1, 3, 4, 6, 7, 11b- hexahydr o- 2H-pyri do[ 2, al .

i Soqw G’RJLMGS%,M D-dmifiodi, HrdinoethdEypl;Bide, 7l b Ydro -2H-pyrido[2,1-

T ?@ﬁgﬁ‘%g@'ﬁgpyreﬂgﬂ%ﬁ:%mnexy 1,3,4,6,7, |

- a] isoquinolin-3

-vl) - ] ) )
T >F/e -y ?2‘5%312"8%% 19,10-lipefhoxy 136,71 brbexghydro-pH-pyrido(2,1

25

30

et Hvogunol 43-61)‘7’4—1nqﬂny1-py§r011dm-2 one,
hexahydr o- OH- pyri do[ 2, 1-a]i soqui nolin-2-ylam ne
( RS, RY 835,581 (- AmeHoon 0p-dimethoxy-1,3,4,6,7,11b- hexahydro—ZH—pyndo [2,1-

L ZhoQb ARy X eyt AR B 1. 3, 4,6, 7,1 1b-

{(R,R,R,R)-1-(2-amino- 9 ,10-dimethoxy-1,3,4,6,7, 11b hexahydro—ZH—pyndo [2 -
_ a]1soqu1n01m— -Yl) 4-meﬂ1yl-pyrrohdm -2-one, ‘

: 1-((RS,RS,RS)-2-amino-9,10-dimethoxy-1,3,4, 6 7,11b- hexa,lydro—ZH-pyndo [2 1-
alisoquinolin- 3-y1) 4—ﬂuoromethyl-pyrrol1dm -2-one, .

1- ((RS RS,RS)-2-armino-9,10- dlmeﬂloxy—l 3,4,6,7, llb hexahydro 2H-pyr1do[2 1--
a]1soqu1nolm 3~yl) S-methyl—plpendm -2-one, L

(RS,RS RS)-N—(2~a1mno—9 IOhdlmethoxy-l 3,4,6,7 llb—he}.ahydro-ZH—pyndo[z 1-.-
a]lsoqmnohn -3-yl)-propionamide, . _



hexahydr o- 2H pyri do [ 2, 1-a] isoquinolin-2-ylam ne,
(S,S,9-3-(1,1-dioxo-[1,2]thiazinan-2-)rl)-9, 10-di neth

vax yoodndsdg 6, 7, 11 b hexahydro-2H pyrido [ 2, 1-a] PCT/EP2004/006355

i soqui nol u 1-2-pl anune, 15
(SR) - 1- ((RS, RS, RS) - 2- ani no- 9, 10= 8ii met hoxy- 1, 3, 4, 6, 7, 11

TooqutASRES Y, ?%3&4@ EEha U 4SS UpghexabydrodHopyridol21-
- ( REsREIRIRS)AIbtpraamilno- 9, 10- di-met hoxy- 1, 3,4,6,7,1 .

| b- hexahydro-2H pyrido [2, 1- al .

~i'soquig él%tgé panathbodylieddd ( (zag;sRemem&)-z-annm -9,10- ?lrnkfﬂ.fl]oxw o
Bkt %@h@rfg@s@%&@l LBk Yn b ) 4nfdd | | b- he

I 4- net h
o S S BB o0 BB i R herabyaro it
I tpyhighe Bal-dHeoqRisqbipr 30D - 1—ﬂumrora9thﬂsmthdmﬂrm@ -yl) g
-4-met hyl - pyrrolidin-2-one,

(S, S, SRERSIRY, RS AN Panfind B, - awidieosy-1.3,3,647, Blbhdahy drex2i-

| thgr ﬁgxg@%%%I% gﬁ@lﬁ ﬁluof)ci/nﬁ oYl-]%Fn dl%r% eoneis (RR

10

15

20

25

~ 30

AN ml, r(&ﬁgg?@ %, Pins B i dmdid1 54,80, 1?@’&%&%&6-2&

a]PlY‘-?!dqUﬂ,ha]1scrqui?caqlin}3-41)n43iﬂk19r01p9thﬂo}l’)frm1h1112‘3m
1- ((RS, RS, RS) - 2- ami no- 9, 10-di net hoxy-1, 3,4, 6, 7, Tl b- hex

ahydr qrt-@ys,bsle1HS3 2l aino-9,10-dimethoxy-1,3,4,6,7,11b-hexahydro-2H-
s g e
] soqikR A2 %a:ﬁnz%olg o barpARg b-bhesbydio2tt

(R@rids[ HBplibbquiadalin- 3}(}*1)94~ demethilopyrralidinA- @qdqhydrochlonde,
| b- hexahydro-2Hpyrido [2, 1-

al i so ézré (99 3§11/|$s)) pa@ﬂh@mgm@iﬁleth/eﬂyzﬂ%/smﬂ%ﬁexahydro -2H-

PCT /
igg A 1P\?ctu§n% In- %371)94. Pdlocrio l—%}'rahdm -2-one dihydrochloride,
3 4 6,7 1Ib he ahydro 2H
soau TSN S S Rgni bbb Pyl -
a@l}iﬁoﬁﬁlﬂ%{ﬁﬁ)—bxdzbﬁ&h—%mm no-9, 10- di met hoxy 1, 3;
4,6,7,1 ib-hexahydro-2H pyrido

[é 1- 3 GRS lb‘R'S‘lleS)?lz-)éhimam lgmgethoxy'ﬁl 3.4, 67:‘L 1%%13 A]flezéa,h;rdlro 2H-
S R M )
Y O ks 3RS IORS) S o 0 10-Zirmethony- Do 116 Xeksydfo-2Er-

( FR$:735[ 3B, aRSYqulndlr-anl 6-Bethfl-pyraelidinsdyreds, 3, 4, 6, 7, 11b-
hexahydro-2H pyrido [2, 1-a]

| s0qui NAbLREFSHLRY)-b M BE  dLutm RNbkRY 301,617,218 HRxahydro-2H-
* pyride[2,1-a]isoquinolin-3-y1)-5-fluoromethyl-oxazolidin-2-one,

((2RS 3RS,11bRS)-2-amino-9,10-dimethoxy-1,3,4,6,7 llb-hexahydro -2H-
pyrido[2,1-alisoquinolin-3-y1)-3-methyl-pyrrolidin-2-one,

: 3—('(2RS,3RS,11bRS)—2—amino-9,10-dimethoXY-1,3,4,6,7,11b-hexah7dro—21—1-
py‘rid'or[z,l-a] isoquinolin-3-yl)-5-methyl-oxazolidin-2-one, '

and phar_‘mééeﬁﬁcally acceptable salts thereof.

Espeaa]ly preferred compounds of general formula (I) are those selected from the-
- group consisting of: :



(S)-1-((2S, 3S, 11bS) - 2- ami no- 9, 10- di net hoxy- 1, 3, 4, 6, 7, |
| b- hexahydro-2H 10
Wwio) f005/00k&, 1- a] i soqui nol i n- 3-yl) - 4-f | uor omet hyl pEyEPDEi/006355
di n- 2- one,
(R -1-((2S, 3S, 11 bS) - 2- ani no- 9, 10?di net hoxy- 1, 3, 4, 6, 7, |
| b- hexah dro-2H pyrido [2,1 ) R
i soquitRORSRS:(y1aminord, %FIB?%P Loy r7o}]1bdlf1ﬁ{agydme,2H pyrido(2,1-
( 8)isdguitdS-3F])ithbSplidirativhoethadondi net hoxy-1,3,4,6, 7,1 ..
1b- hexahydr o- 2H
pyT i qu)Z(sls 8]- ES’(QCHﬂJ!uE’a@LSU ma;méﬂlo;éy {5 pIEL-hytehpyira-atipyridof2,1-

(ﬂlsaq‘tﬂa%i IR done 19 hoxy-1.3.4.6.7. 1 |
| b--h h
= pyr 1 ot AL ARG amRg POt oR T UbPEHPRYTEB P ST
i m{ﬁe@nﬂoldi-ﬂw @ﬂiméthy]iﬂﬁrohdxmz one, -
3-((RS, RS, RS) - 2-am no-9, 10-di net hoxy-1, 3,4,6,7, |
1b-he Rb,‘l@rKS)le(ﬁMﬁhﬂ@@[@rimeﬂmxy—l 3 4.6, 7 11b- hexahyd:o -2H-pyrido[2,1~

a]aa %gmglﬁég ﬁﬁé)a@?%ﬁﬁz%lpg’h?ﬂgal rrei hoxy-1,3,4,6,7, |

- hexahydr o- 2H

pyr i ddp § 3% lgérqngqon& g],:plgn —ZIyl) %jl%)ggg?tr‘tﬁgﬁy% 344,6.7, 11b-

101Heﬁc5.’:38:c3—BH pyﬂuﬂgy. A1 2aJasviqninoip 20yldinges hoxy- 1, 3, 4, 6 7,01
b- hexahydro-2H pyrido [2, 1- a]

' Soqu !R?JlL s3; sx}lz)uaéuf@bhmldzmeﬂfoamgh £6,2;10béhexahydro-2H-pyrido[2,1-

&Prﬂ%glén Uﬁﬁ"tr}%‘#ﬁl ?ero%dlﬂ 260”7‘3 11b- hexahydr o- 2H

d 2, 1- :
."Zégu.‘ts&s»s 3 S rmizo R bdimbar LA R o2
1-4) {s3R5inSR53 1A pRShethyhpymolidinDouk.net hoxy- 1, 3, 4, 6, 7, 11
b- hexahydr o- 2H pyrl do [2,1-a]

151 Z%qs UgIF‘{ RS rR§R 2 cadaiABIIW- dﬁﬂéth&{y{ ﬂs,@@,bg;eljewdx? -2H-pyrido{2,1-
| oX
| &Jﬁé?ﬂ‘é‘ﬂiﬂé?%‘ Ry gibyt I oy

I t hyl li.d
bhar oot (ESPey bS b rabe @°1§a Rt oy /st Hexabydro-2F-
Espailoft,l ] Regfisclied-dpapbuodsetiyl-gpnelidin-3-opful a (1)

are those sel ected fromthe group consisting of WD
2005/ Q 8%’1@8@@%%%@ deetho -1,3,4,6,7,11b-hexahydro-2H-
-70| bp dl|] 2 i 0-3331} Iiorome%}( p}rrghé'mﬁz bk,

?] I) S(()qS;JI %SL%S? éz&ﬁwté’g!ugﬁ%' a@mﬁ%ﬂyﬁ 3gf ﬁ9§ﬁ9 ~hexahydro-2H-
Yiedodny i) BoQiin i i 3del) {52mbthyl- -oxazolidin-2-one,
a]lsqu|noI|n 3-yl)-piperidin-2-one, 5

DAL B GERO)-1.9.4.0.7. 120 10

qui nol i n- 3- yI) 4- et hyl - pyrrolidin-2-one,
The compounds-of formula I have three or more asymmetric carbon atoms and can -
25  exist inthe form of optically pure enantiomers, mixtures of diastereomers, racemates, or

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

In bﬁe’p’réferable éﬁxbodhﬁeﬁt;'Rl, the amino group in position 2 and the hydrogen
in position 11b of the pyrido[2,1-alisoquinoline backbone are all in § configuration, i.c. |



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

WS 96iiopualg n- 3-yl ) -5, 6-di hydro- | H pyri di n- 2- one,pc1/EP2004/006355
(S,'S,S5)-3-(1, 1-di oxo-[ 1, 2] t hi azi nan-2-yl)-9, 10-di net ho
xy-1,3,4,6,7,11b- lo -10-
hexahydr o- 2H pyri do[ 2, 1- a] i soqui nol i n-2-yl am ne, -
(R -1-((S, S, S)-2-amno- 9, 10- di net Abky- 1, 3, 4, 6, 7, 11b- he-
xahydr o- 2H pyrido[ 2, 1- a] : i '

I soqui nol i n-3-y1)-4-methyl -pyrreti di*- 5{ one,

(S'S,S, S, : T
1-(2-am no-9, 10-di net hoxy- 1, 5{ AN | b- hexahydr o- 2H p
yrido[ 2, 1- %

‘a] i soqui nol i n-3-yl)-4-nethyl - pyr rchJ-i din-2-one,. is
1- ((RS, RS,'RS) - 2- am no- 9, 10- di met hoxy- 1, 3,4, 6, 7, | | b- hex
ahydro-2H-p)rrido[ 2,1 a] . ) . .
i soqui Inciniothe pydyrablermitmdiment &' ithe aminggroup in position 2 and the
()= ((2 . - ' d atkBorfe fe dl in R
| it aRrnRsb AR o R DA Py S
i sewmfighoition, B2yl ) - 4-f | uor orret hyl - pyrrol i di n- 2- one,
(R -1-((2S, 3S, 11bS) - 2- am no- 9, 10- (ii\ll et hoxy-1, 3, 4,6, 7,
| b- hexahydr o- 2H 20 H,
pyrido[2, 1-a]isoquinolin-3-yl)-4-f uot\q;:(?et hyl -pyrrolid

i n-2-one, 3-((2RS, 3RS, | "
| bRS) - 2- am no- 9, 10- di net hoxy+{,,3, 4, 6] 7, 1l b- hexahydr o- 2
H pyrido [2,1-a] .

i soqui nol i n-3-yl)-5-nmet hyl - oxazol iNi n- 2- one, and
5phar maceuti cal ly acceptabl e sal ts-thereof. The
conpounds of fornmula | have three or. nore asymetric .

- carbon_atgns and ‘can 25 exist-in the form.of IR .
opt i caltwill perppregiatad Q}?éﬂ&CQWB&WéQF% ea?qqégﬁné‘ﬂlééﬂé?éhl s mvention
I A BBk Gerivatised Bl fuhbtiGiSal ?fouij'sas fovidesdurbmticesrvit dmareggpable of
The |nventf)%e$races al'l of t.hese forns. In one :
pr EPEERPR BHSRATFL QPR B0 gr oup i n position
2 and the hydrogen in position 11b of the pyrido
[ 2, 1- ajths pepsentdhventionaddobelatesdo e paddess fior the manufacture of compounds

: 3 - . o

10° Tgekepoft . M shPorfB iR R B S R R RR R belov
R, the am | I, iti 2 t d i 4 5
posi ti g‘h%{g fgﬁ%‘%;g;gac!ﬁgﬁg ¥ I,Sigglﬁﬂgfg]g’{ﬂ ﬁgﬁbﬁr@wgﬁ%%b%gfﬁ RL KR
ar endRF hive tRe naningg as ddfined abpyes unless otherwise indicated.

Compounds of genefal formula I are synthesized from carbamate 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

(Scheme1). -



?H2. R s It wll be appreciated, that the conpounds
of general formula (I) in this invention may be

wieroos/aaogssed at functional groups to provide — PCI/EP2004/006355

derivatives which are capable of , conversion back to

the parent conpound in vivo. The present invention

also relates to a process for the nmanufacture of

&%@Hﬁéls 10 of formula 1. The conpounds of the
present imyentpen can be. prepared\as bel ow. In the NH
foll ow ng action schemes (Schemg 1l to 6)
subst it uep nd-TR6 have the ,

L6 3 A y
usi ng ydrogen chloride in dloxane or trifluoroaceti®’
acid i'h 15 dichl oronmethane when P i s Boc. Carbamate A
can be ol ai ned from N benzyl cagrbamate A" by nethods 1

known in the art, preferably by hydrogenation at a

10

15

20

P r?ﬁ%‘é{]ﬁalﬂg rc;%ectﬁi lavo gf‘sutcﬁ @s BE&%%@&I%nny ar, a]%ﬂcbbmcarbonyl
ogéﬁc Y %% sol v such as et hanol
‘éﬁﬁeaﬂ% PO d?iﬁ%’ﬁ'é@@ﬂ”&@’é@w 006355 - 11-
Schene 1 PcN_CH2Ph P, NH NH2 R 2z 2z ---r R\ N R
fA\ N (forﬁe{'ﬁn f%%o(m ndRE f(ﬁmtﬁ@ARﬂtoAa cdhnﬁ’oﬁlﬁi @f formula I is done by
y tabl o t Ralpd T tecting group can be
L iy %f%ﬂg %qqipy el P N A
prdéfﬂ@ sbpventionel methody esthbparsifor amanple desstied infy KorFiegs
C geuetifly gfouipe) Thikime A( erl Stustgam MNowHorkof9of raged ]§2+2G15Preferably,
gloeéaa\w/fg%e Oﬁ#Lg ?%H}g?nfo@&uﬂggfb% £Qbse lr:ﬂé@& agfdiﬁ%ndlﬂ%%s The preferred
carbamate amino protectmg oup is ert t-britok car%on% hlgh can be cleaved by
acidolysis with strong acids such as hydrogen chloride or triftluoroacetic acid, or with.
Lewis acids. Preferably, it is cleaved with 4M hydrogen chloride solution in dioxane.
Alternatively, the amino protecting group is cleaved by catalytic hydrogenation under

conditions well-known to the skilled person.

The synthesis of amide derivatives A1 is outlined in Scheme 2 and starts with the B-
ketoester B (R* = methyl or ethyl). Compounds of formula B are well 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
sodiuvm borohydride/trifluoroacetic acid, to the corresponding the fi-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-y1)-1,1,3,3-tetramethyluroniuvm
* hexafluorophosphate (HATU), and a base, e. g., N-ethyldiisopropylamine, to yield amide
A2, :




done by conventional nethods as they are for exanple

described in P. Kocienski, Protecting groups, Thiene
weerdhsgnoSisut t gart New York 1994, pages 192- 201. pCT/EP2004/006355°
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~The synthesis of am de derivatives Al is outlined %@
Schene 2 and starts with the (3- ketoester B (Ra =
met hyl Bor ethyl). Conpounds of®fornmula B are well
known in the art (e.g., Hely. Chirp. Acta 1958, 41,
119) . Reactiongf Beswi th- amoni um acetate in a sol vent
such as nethanol f{foduces the (3-enanino-est@e~grR
whi ch is reduced
borohydrige/trif) uofoacetic acid, to the corrrSpcndﬁgg
the (3-amn enN” The ani no_group i &iQp '
benzxLatqg n converted to the tert

- car bamat e of R.,formJIa D. The ester groap D
hydrol yzed using.a base, preferably pot assrRUM a4
hydrOX|de or sodlun1hydrOX|de in.a

 CTomEor 07k B BPPR i appr opriate am ne in the

_ presence of a suitable coupling 20 agent, e. g.,
O (7-azobenzotriazol -1-yl)-1,1, 3, 3-tetranet hyl uroni um
hexaf | uorophosphate {HATU), and a base, e. g.,
N-et hyjyd yRERES BYlaefian6r sul@mydetdiass Abstad@froMRarboxylic acid E and

églOS{{ﬁJﬁs S%?%c%fﬁ%ﬂc%%ﬁ?ﬁed é,go Q{% PO ¥R a Curtius
B J@an_mngnment, using methods wn 1 the art (e. g., TeﬁahedroRa19§4 %O 2157 or
5 Tetrahedron Lett, 1984, 25, 3515). Amine G is produced from carbamate F via standard
-methods (Hy, Pd-C, acetic acid in the case of R® = benzyl; BuNF/THEF, EtNF/CH;CN, or
- CsE/DME in the case of R® = 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
10 withlactone 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. .,
- sodium hydride, in a solvent such as N N—dlmethylformam1de, optionally in the presence
of sochum iodide, leads to A2. :
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aR ERA Ra-=nethyl or ethyl, RP = H or PhCH2.

W a0Eaeddesi s of | actam or sultam derivatives AZT/EP2004/006355
starts fromcarboxylic add E and__is outlined in

Schene 3. Add E is converted ini® carbamate F t hrough

a Curti us rearrangenent, using nethods known in the
ar¥chewe3y | Tetrahedron 1974, 30, 2157 or 5

Tetrahe%p\n IJteett 1984, 25, 351%),_ Am ne Gis pr oduced BC’C‘N’R

> dte Hin the preg .
Y trlethyla kne) to afford am de orjk
sulfonam de K Alternatively, am de K is obtained from
G by refction 10 with lactone §, followed by
conversion of the newy fornmed hydroxyl into a | eaving
group, using nethods known in the art. Finally,
cycllsatxon of £ using a base, e. g., sodium hydride,

in acsol fent gdgh as N, N-di rmt\hyrk“f or mam de, opti onad;ol:y R s
mthe;;res"énce &f sodlumlodldenléédstoAZ VO 7\
20051000848 PCT/ EP2004/ 006355 -N\B%em 3 BCIS; N, RP N"V\{\
BOG N%P—BGG—N—R» Q0N Nbz ¥2-2 R 0

W 444 EFG x RB C Boc. N, RP x Boo-

R® = Me3SiCH,CH, or PhCHy; RP = H or PhCH,; W = C or $(=0); X = Ieavmg group,
e. g., Cl, Br, or OTs.

Unsaturated lactams of the formula A3 are synthesized from amine G according to
Scheme 4. Thus, alkylation of G with alkenyl halide L (in the presence of a base, e. g.,
triethylamine), followed by acylation (in the presence of a base, e. g, triethylamine) with
5 acyl halide M, affords amide N. Compound N is subjected to ring-closing metathesis
(Acc. Chetn. Res, 2001, 34, 18), ushlg a ruthenium catalyst, e. g.,
bls(trlcyclohexylphosphme)-benzyhdeneruthemum(IV)dlchlonde, and optlona]ly a
' Lems acid, e. g., tetralsopropyl—orthontanate, to afford A3. :

'Scheme 4

RP = H or PhCHj; X = leaving group, e. g., Cl or Br.
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Wig 2008000845(=0); X = leaving group, e. g., O, pBrEP#04/006355
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bi s(tricycl ohexyl phosphi ne) - benzyl i dener ut heni un(1V)di
clicherhele, and optionally a Lewis acid, e. g.

tetrai sopropyl -orthotitanate, to aftord A3. Schene 4

Boc RPBQQCCQ’ N RP ~ R = BogN, &51 / NH, 1. X ~BR=\N/R 5
/ N:cdo a 2. ' N4O(|\/pR4R4G
HPhCH2; X = | eavi oup, e. g., CI or

— R’

RP =H or PhCH,.

Ketoester B can be produced from 1,2,3,4-tetrahydro- 1—1soqu1n0]1neacetate 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., Sym‘hes:s 1987, 474 and references cited
therem)

Scheme 6

CoOR?

R® = 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 chromato graphy (chromatography
‘with a-chiral adsorbent or eluant) of the racemates of the compounds of formula I.
Likewise, synthetic precursors of the compounds of formula I can be separated into the
pure enantiomers.
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R* = methyl or ethyl.

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

As described above, the compounds of formula (I) of the present invention can be
used as medicaments for the treatment and/or prophylaxis of diseases which are
associated with DPP-IV such as diabetes, particularly non-insulin dependent diabetes
mellitus, impaired glucose tolerance, inflammatory bowel disease, Colitis Ulcerosa,
Morbus Crohn, obesity, and/or metabolic syndrome or B-cell protection, preferably non-
insulin dependent diabetes mellitus and/or impaired glucose tolerance. Furthermore, the
compounds of the present invention can be used as diuretic agents or for the treatment

and/or prophylaxis of hypertension.

The invention therefore also relates to pharmaceutical compositions comprising a

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

'Fu:ther,’ the invention relates to compounds as defined above for use as therapeutic.
actlve substances, parﬁcularly as therapeutic active substances for the treatment and/or
prophylaxis of diseases which are associated with DPP-IV such as diabetes, partlcularly

' non-insulin dependent diabetes mellitus, 1mpa_1red 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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Al'ternatively enanti oners
Afrpiaistsrtg eyt as n%E@éM shave fy e bumesbsingeor agimalpfurthermore,

aotme Hﬂ@ﬁu@ﬁ ré‘i%@ﬂﬁa metHad foﬁﬂﬁtt?éaﬁnélﬂ&d%ﬂﬁrﬁﬁl?ﬂaﬁﬁ as defined above,
for i,n the presence of ﬁhlj‘a Lew s aci
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metabohc syndrome or B-cell protection, preferably for the treatment and/or prophylaxis
of non-insulin dependent diabetes mellitus and/or impaired glucose tolerance.

20 Furthermore, the invention relates to the use as defined above, wherein the disease is

hypertension or to the use as diuretic agent.

In addition, the invention relates to the use of compounds as defined above for the
preparation of medicaments for the treatment and/or prophylaxis of diseases which are

_ associated with DPP-IV such as diabetes, particularly non-insulin dependent diabetes

25 mellitus, impaired ghicose 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

30 hypertension or the use for the preparation of diuretic agents.

In context with the methods and uses defined above, the following diseases relate to
- apreferred embodiment: diabetes, particularly non-insulin dependent diabetes mellitus,
-impaired glucose, tolerance, obesity, and/or metabolic synd:fome or B- cell protectlon, '
preferably non-insulin dependent diabetes mellitus and/or impaired glucqse tolerance. .
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30 determine kinetic parameters as Ko, Vinaxs K, the substrate concentratlon is vaned

between 100 j.LM and 2000 p,LM. :

Fluorescence is detec:ted ina Perkm E]mer Lummescence Spectrometer 1S 50B at
an exatatlon Wavelength 0f 400 nm and an emission WaVelength of 505 nm comlnuously
every 15 seconds for 10 to 30 minutes. Initial rate constants are calculated b}r best fit

35 linear regression.
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_ ~ The compounds of formula I and/or their pharmaceutically acceptable salts can be

20  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, diagéés, hard and soft gelatine capsules,
solutions, emulsions or suspensions, rectally; e.g. in the form of suppositories,
parenterélly, e.g. in the form of injection. solutions or infusion solutions, or topically, e.g.

25 in the form of ointments, creams or oils. Oral administration is preferred.
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!\I‘atdhﬁﬁpiﬂ_ hﬁhﬁtﬁl ﬂ)‘ﬂﬂttbélﬁhérrvﬁﬂ‘i E@ﬁBDLegﬂﬁlnﬂ@ﬂallﬁbrt ItBerﬁﬂ:cﬁnﬁdly compatible
into,Pichi.a pastoris,,Hu es
P PEETHE SR EHEEa I E ST LSioh g R B S o vants

colum chromat ography incl udi ng size exclusion and
ani on Saiteble atirienmeateriatvatre gobgpily inoFgmnic guriet matgfiaks ezt also organic

B R
r etf:arlh agbpr ity'sain dan he wyrd os|cersien meaterials fa5 ﬁaéiete Cﬁfgteﬁ tablgts, dragées
DRRd Ih\érd ﬁﬂe%ﬁdulé@sﬁﬂ’béblfeoéak'ﬁ& 1Bhcedf9 fdr sbft gblaBhe apsales are, for

enzy rce n the fluorogenjc . :
S5 aBleateep§bir oilhivaes: St P gﬁSF’o?Pé‘E‘ﬁyfi Lighidepqtypls (depending on the
( %h@e@@flﬁ@cﬁ?ﬁnér%ﬁﬁﬁ@ho |c§rrié$£ﬂug&ﬁ lovEsBs be ﬁetqexre&miﬂle case of soft

t.ock t 10 %
PG SR PRI AP PASIRSAY S PG en b fals end syrops
C @pe; doi dxataiph) w@fer,@Q)l}MIs sudtesy in2f shiparasd diyslike Suitable carrier

Bﬁﬁ)oﬁh@ﬁgﬁbhﬂuﬁl LR4 Ak tl"i’e?lsﬁﬂar}iﬁl:é{ﬁaﬂf ack&fathle bﬁts}-@ifbnaﬂy in

-.._d et %FP N gorg%]ﬁg% drse ‘_ﬁ[o%ggl eg@grv%?imggg {przﬂcoﬁ?g ]kﬁlg s, glyceroland -

S%gmble nild. Beitdhdé carnmematmabigawpﬁom@epﬁm ﬁmxmp ¢, natural or

dhM &irA&kmaterials f;
so Tde ono?l%ijsé%(gﬁ ﬁ‘}ﬁ%%ﬁl lgluéct‘fg?ﬁ%tha?%lyoﬁ étgir:] 0 Shee aterials for
| riopicagueppsationsiarmglyesnisles sempranthelirsy gylét etic glycerides, hydrogenated

c Qﬁrféel i@ b8, Buid PAraMidsSligsia datt) é]ccﬁﬁﬁs’;‘h’t&rdl@ paﬁrethylene glycols and
ﬁ @ (| net|C parameters as Km Vmax, K,

rWaHEnt ration is vari ed betvveen 100 M and
2000 M Fl uorescence is detected in a Perkin El nmer

Lum n @ﬁﬁm&lﬁt&@ preaemhtives| SethiR and errmisifyiogiagents,omwnsistency-

wavel en th of: and .an_em.ss

B
nﬂnﬂﬁssﬂmhmmtgaﬂdmhﬂﬂacohﬁmmnasdamehoghgnﬁamehmﬁyﬁwﬁg$s“Hneuﬁo

pcepEBst abp e el D) o of pA || ber at ed

fromthe colorinetric substrate is detected d &
Pack arthegjpsegaof Gruepmpaunis of fprntdat quu@gyyl ejimits depending

M PR ik e 13 Be EHARIMIRUEE 8nd the individual condition of the patientand
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, especia]ly
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 pharmaceutlcal preparations convemenﬂy contain about 1-500 mg, preferably
1-100 mg, 0 ofa compound of formula I '

The follo'wing Examples serve to illustrate the present invention in more defail. .

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



Initial rate constants are aalcu- atl de ~y&est t near
‘&é reSS| on - DPP-1V activity assays are perfornmed in
at es at 37Cin a total assay 5 vol unerof/ERDD4/006355
The assay buffer consists of 80 nmM Tris/HCO pH 7.8
cont aining 0.1 ng/mM BSA and 106"AV Nad . Test

conpounds are solved in 100 % DMSQ, diluted to the

desired concentration in 10%%%@%%0 The final DVSO
concentrationin the assay is 1 %(v/v). At this
concentPierishorn Mine masasectratiet, &y “DMBEOILS 1€ “5ogom temperature,

Commate AR 8 D AR Ry -
eé%’q%rm%ﬁ%\ifa\go Mﬁ@er g‘ﬁ%ﬂﬁé‘ﬂf@?ﬁ@ﬁ TRRSBIAY-

|rmed| ate mxing. [|C50 determ nations of test

‘5conpounds are cal cul ated by Moamglogar best fit

regression of the DPP-1V inhibition of at |east 5

di f f efreyits, ROPRURAGHE! @Rﬁ&&ﬁ&hi:@nf 34,69 28k 'h‘éx g%y%ldo [2,1-
of the enzyne regﬁtl on éd ’at ast

di fferent substr %)qu?:t&i%e?ﬂy Eg i r]rdylaffleqhé’é\ €5

di fferent test conpound concentrg}tqlI . 15 The

conmpounds of the present inventi 1 ibit IC50 val ues

of 0.1 nMto 10 pM nore prefe Vags 100 nM as
shown in the follow ng table: elr\@[pl\/] 2
0.041 6 0.023 10 0. 089S 923 16 131 The
phar maceutical |y
as nmedi canents, e.qg.

conmpounds of fornula I an

acceptabl e salts can bep”2D

in the formof pharnacedtical preparations for
enteral, parenteral or topical adm nistration. They

can be'adm' ni stered, for exanplte, perorally, e.g. in

Zf—gfr c?b lbatmr?etﬂ’?q d é‘tleﬁ}) t?l?%hﬁrtsd’%oé%%gﬁgﬁ@ Qflé%qﬁ{‘l'lq)hne-?)"

ort

ge C@psu
10548 Iﬁﬁ‘é} thetestr v, e.g. in the form of

suppositories, parenterally, e.g. in the form of
i ) sukiuwnosy L dinehony-2iaxbuk B 46,5 bl whexabydrw2H-pyrido{2,1-

t Qms@qﬁlh}zﬂm@s gcanl?é?vhaa&& %thfypéﬁarqheyl eHIR Gy 19589 @ﬁ 195 4.00 ¢, 12.0

g@ﬁﬁ%@ G ?—ﬂ?’e %ﬁo@%&?%& was s é h atroom
p HempataEEre; éﬁﬁr qa'ﬂb@raﬂau b sehnmb@e atdideq was pastitioned between

15 maticidoronwéthare add 1 Mogy. bediu yfdrbgdaylufen STe sighhit &Fer was dried
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' r(MgS@ﬁ,rahdkam%{eﬁ%a‘ghéﬂ?&edt%sﬁfoE@ g tite compound (3.71 g, 93%). Off-
white solid, Ms (ISP) 333.2 (M+H)".

b) (RS,RS,RS)—.2—tert—Butoxycarb0ny1amino-9, 10-dimethoxy-1,3,4,6,7,11b-hexahydro-
2H-pyrido{2, 1—a]isoquinoline-3—carboxylic acid ethyl ester -

Tnﬂuoroacetlc 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- carboxyllc 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 ag. sodium hydroxide solution and dlchloromethane
* The organic layer was washed with brine, dried (MgSO,) and evaporated The residue -
was dissolved in dichloromethane (80 mL), and a solution of di-tert-butyl-dicarbonate
(4.98 g, 22.8 mmol) in dichloromethane (50 mL) was added at r.t. The solution was

- stirred overnight at r.t., concentrated, and the residue was triturated in heptane to afford c

the title compound (7.4 g, 83%). Light yellow solid, MS (ISP) 435.4 (M+H)".




conpounds of formula | and/or their pharnmaceutically
acceptable salts, optionally in conbination with

v Besobdzes apeuti cal |y val uabl e substances, int @cq/kp2004/006355
gal enical 5 adnministration formtogether with

“suitable, non-toxic, inert, therdpeutically conpatible
solid or liquid carrier rmterl als and, if desired
usmams,ﬁﬁmsme@mlﬁmmcadywm@o Bf-Cimpiteoreat idep 71 1b-hexahydro-
g;ﬁih@ (23 £)i4QkindMhy-3-Aeb@atit Gcigar ri er materials, -
so organi ¢ “carrier materials. Thus, for

ongs Ug{i@’ Lo gge]gﬁ% E%s %[fyg 8% s48hb Q&as‘é@&a& 1 eﬁ;@ﬁensmn of

 cARSiRS Rt hp@w Faing- 2o dhaets ek Tt hdegydro- 2H-
5 1Gyaidd] 11]Bra]:iscgpimtﬂlm-caqbsuﬂwacﬂj{hﬂabﬂee(?c%$>|15r1 mmo m S
| ma&ig §ﬁ1§‘:ﬂ{/ w§§{: §.198 LL@HL’) eAﬁéﬂ‘&H"ll@@S alereffu@] the mixture was

Z)r%nﬁ {ﬁtcaf 18‘0"7&(]‘16? gfh(eag%%%%w%setaken 1%%1‘?1 ﬂsﬁqqﬁ? sqs?ﬂ:h ;Eﬁosl}ihate b;tffer |
ade/@%)ng]deﬁq:]:émor@@h@%ﬁ pquép apelgras %Fﬁ]é‘%@ra clgpg two-phase mixture
I agdél dbRslnéd) 'I‘hh orgasclapdr vaafstparged, a&ashai with duingsnd evaporated to

10 Sga: o Eh?et&&r oﬂat(%rglag §9%§>fL1§1ﬁ%rem@Qd1fd TMBI(ISP) 4053 (M-H)".

ons and re, for exanp
polyols sucr ose, |nvert sugar and the I|ke SU|tabIe

rial s, for ,i s .
@%g{?ﬁg"@rﬁ) ngcg -3- @@ﬁ @h Q 2 aer('S ﬁr§ Sai £7,110hexahydro
é&jéﬁwkie[zol ahsocsmqlgbllpﬂ]c@arb aﬁ@tgté? o sty
suppositories are, for exanple, natural or har dened
0| Nﬁi‘.th @propdimiren (@6 segn- ﬂélrmmoﬂ apd Q- Guizabgupirinzel-1-y1)-
R réth drh ﬁ%xﬁﬁhﬁh&aﬁ@ém phOPheR! (FREPAIBIh@Is7 mmol) were

15 g a}ﬁ(ﬁgfllagg’g o h%&quegﬂ%?)ﬁgfglg ,:RE) irl‘é'r g&%gulb%ny an;&no 10~ -
" padiafdthory; 1,8k, tl h{:}taylyélrcc&imygl 0 gqumolme— ~carboxylic acid

- Pol1pB Yy beBenAloY)GA N, Nodighe o@ﬂﬂahﬂkﬂ@@anﬁb thetpafterdd min pyrrolidine
Usnﬂlgl ﬁ Lz gﬁms zpcfcﬁaefl\fi% 52116:3\&4 ot rAREk stlrred 90 min at r.t.,

f | teppartitgned P Wgzeaé%gqr}iel g &rnp@%fr ?t%aaﬂﬁa orgamc layer was

20 0SWRdHed v@ﬂﬁ&&w dried (Miz565), snbstapnsded, asd thbresidae chromatographed
Ol O, AHINIARILOALAL 2 Papradid et ddBcompound (58 me, 51%).
|no tical adjuvants 5

iZhbE ‘%ﬁ@%ﬁdﬁﬁtj@?m&gﬁﬁw?‘#or mula | can vary
W|th| n wwde |limts depending on the disease to be
controlled, the age and the_i ndj vi dual ndi. t - .
£h0 GRRERS)-aminns. HodEoshoRih i opi L gy 2 prridol1
of a3l hnbrﬁyf)qiytrﬁdl&mlt-ﬁemeﬂwhmnedual requirenents
| n each particular case. For adult patients a daily

%%Sﬁm% i RS',&{SJR§)0[911@Q&HE% Sﬁ@%;@éﬂdyne-amaruom}na 4,6,7,11b~

b@?n";%ﬂ' é" 5% f]}ygl | %,i g@%h%ﬁ%ﬁ%}b at}ﬂ]e carggrggé 4194 P -butyl ester (55 mg, 0.12
pha'm‘mk) okhyrbbpgen grlorifdt solutien %Mpgg]ﬁ@(a@@ Ja]lgévas stirred 1 h at r.t.,then

adﬂkﬂrﬁh@& QST ECIOM e (OF/ NEIQUET Sk 1085 yndiospgeatedi Ghyomatography of

o Bsaecisfio eo@ﬁ@n?’w?“ ‘i%ﬁ‘? : @02@%?%?@%%%?% fifle componind (32

30pré‘f%?é%l))p Tﬂhﬂtﬂfoﬁﬁl of formul a



The follow ng Exanples serve to illustrate the present
invention in nore detail. 35 They are, however, not

wobRededid o limt its scope-in any manner. WO PCT/EP2004/006355

2005/ 000848 PCT/ EP2004/ 006355 -20 Exanpl es
Abbrevi ations: M5 = mass spectr-o?etry, ag. = aqueous,
r.t. = roomtenperature, THE = tetrahydrofuran, NWR =

- nucl ear rragnetl c resonance speutplegcopy, DMV

10

15

20

di met hyl f or ni ami de, DMSO = di net hyl sul f oxi de, |SP =
| ONSPREKS 1@85{’2@%111% 4 10- dlmethoxg 1,3,4,6,7,11b-hexahydro-2H-pyrido[2, 1-

(s, R 1) (2 g 0 00 §L PR et hexeh

i soqui nol i'n-3-yl)-pyrrolidin-1- xh{nqshanone NHZ O H No
i0 NO a)-

2- Ami no-9,.10- di et hox
2, 1-a]isoqui nol i ne- 3- rl
m xture of

9, 10- dlnEthoxy 2 0XO0- 1 : 6, 7, N b- hexahydro 2H pyri do
[2,1- a]isoquinoline- 3- 6 c acid ethyl ester
(Hel v. Chico. Acta 15?? ©.4.00 g, 12.0 nmmol)
and ammoni um acetate (13.9 g, 180 mmol) in nethano

was stirred 5 h at room tenperature. After
evaporation of the solvent the residue was partitioned

b%§ mﬁ}% i{@)ioﬂf) gﬁrgir&]l% ?thiﬂgzlﬂlééalnkﬂa‘a&rbﬁﬁﬂb—qm‘if ,7,11b-hexahydro-
?&S% g B oo B S B e,

0- 4H pyri do]
0gxyl ijc ac:lL hyl ester A

tl d (3.71 g, 939 . f t lid,
. ( it ép;ltéggngl%%npmggaﬁ prqgf?uced in accordance w1t£ the geonelraq me'\t/hsod of Example 1d

( Fﬂ&nﬁiﬂ,{m m;:aem-aummdmtamgmafﬁ Hoedbndbony-dBiho%y1-hexahydro-
i Ane-3-carboxylic acid (Example 1c) and thiazolidine. Off-

#ﬁh P grne 7, SarvontTe acid vl

to a solution of 2-am no-9, 10-

di net hox 6, 7, 1l b-tetrahydro-4H-pyrido] 2, 1-a]i ui.

o) RBSBS8)43nieo A Dot ethger- et 19-bealy b o2 1
maisdquniolire 8 rapdaadidiaa-y-oiethdgonet hen after 30 min

t he %onngeneous solution was treated with sodi um

bqrhg%r oﬁﬁd@%ﬁ odbdce? i R0 daBRE withlche g@ﬁ’erﬁlQﬁethod of Example le
ﬁ{?){lﬁ r%; BSOSt ML E 31850 5952314, 8,8 Po-hexahydro-

2H—pyr1do[2 1- a]moqumo]m-?_ yi ]-carbamic acid tert-butyl ester. White foam, MS (ISP)
378.3 (M+H)".

Example 3

(RS RS RS)~ (2 -Amino-9,10-dimethoxy-1,3,4,6,7 11b—hexahydro-2H pyrido(2,1- |
a) 1soqu1nolm— -y1)-azetidin-1-yl-methanone ‘




25 residue partitioned between 2 M aqg. sodium .

VPédr oxi de solution and di chl oromet hane. The organic
ﬁ%qp"(\%ss‘ washed with brine, dried (MyS®) andPCT/EP2004/006355

evaporated. The residue was disgplved in

di chl oronet hane (80 nL), and a solution of

dlar)t(RSR‘o‘mB)y 3 @z@a&h@na&aeboﬂyﬁa 9@0@,1?12&0%11?% 8,71 I:Tb—thexahydro 2H-
€ sol ution
vva@;] i%gao]@%éﬁn zmﬂ) a?@%ng%%ggﬁcc%utﬂ %F%d, and the

|du mas ‘triturate ta e to, ord 3 t he
t i et w;as‘p&o%.lceg co:;_ BhE oersH! methogof Example 1d

(Ifsmpn (%aw&)mmt—bm@w@m@s Pm'ﬂﬁﬁlﬁhﬁﬂ#—ﬂ),@%l’jllb—hexahydro- N

5- ( §§H§§;§o 2,1-a] 1so umohne 3-carboxylic acid (Example 1c) and azetidine. L1ght Ye]low

'1513467||b

xycarbonylan1no 9 10- dlnethoxy-
AL e
OH- pyrido[ 2, 1-a] | squ| nol i ne- 3- carboxylic acid -

@@ga@ﬁ&y éﬁé@%gﬁﬁ Jéﬁxt 'éi,ﬂ( 860/59 4% 7?171bghexgl§yd.5ro ido(2,1-

( REsRe1iRS)n-3-1 patetidint-dx-castbomydeani no- 9, 10- di net hoxy 1
,3,4,6,7,11b-hexahydro 2H 5

pyll’]iedﬂ[e?co liu&Q@dé A6 8@ idaceardaaxy itk tE@ b&hefd] Bydthod of Example 1e

| 10 Wz_loel% {%§R@ dﬁ:(m k carb%gy]h 8 {&H%? rtﬁmyyr 4\'@’5 ?{b Iﬁgxahydro-

¥ede th&mo;lfnv?aafhzfarbm@c agéut%@%@% R/‘éhltw}éam, MS (ISP)
i 3461 (AfHHPOt assi um phosphate buffer (pH 6.85) and
di chl or onet hane, and et hanol was added until a clear
t wo- phase m xture was obtai ned. The organic | ayer was
separated, washed with bri nempﬁ\@por ated to 10

“ "'“afford the title conpound (6.91 9, 99%) . -Li-ght - yel L.ow:

PRSI el o e e
"‘C&I' 01'1

-pyrrolidine-2-car om

2H pyrido[ 2, 1- a]|squ|noI|n 2-yl]-carbamc acid
tert-butyl ester N Ethyldiisop dnine (96 ny, 0.74
mmol ) . and O (7- Azabenzotri azol -1

N, N, N, N -tetranet hyljuroni um Hexaf uor §phosphat e
(HATU, 103 ny, 0.27 @l er.e 15 adde r.t to a
suspensi on of
(RS, RS, RS) - 2-tert - but gx! 3
di met hoxy-1, 3, 4, 6, 7, i b- héxahydr o- 2H pyri do[ 2, 1- a] i soq
ui nol i ne-3-carboxylic¢ acid (100 ng, 0.25 nmol) in

N, N, di met hyl formam de (2 m,), then after 45 mn

, pyrrolidine (19 ng, 0.27 mmol) was added. The

20

25

RS)%QKSH)LZJG ég%;- gljrbmﬁmg%:?%%ﬁg 10- dmemotx;‘rlqrs 4,6,7,11b-
%f’té%htyd?% P 5&89“%8@“‘ | SaeRite o i ester ~

dri ed, I\/gSO4) and evaporated, .and the . residu _
c g fitlesgrmsvad was rapareddpperorimee itk hagegeral rgthop of fxamr': 1d
p fmat RS, RB&IEI)QHeet—hﬁbmuaﬂﬂar(y%nmg 59 HL%methbxgmt" A8V 1 bwhexahydro-

13@2 1 §]E’s)oqﬂﬁlgi Sxyli€hcid (Bxa a.nct S)-
(E%ogg?%);;iﬁﬁé?@ % oW so elgy) 11853}:%\/{(%1—}3 E) hegah
b) (8)-1-((RS,RS,RS)-2-Amino-9,10-dimethoxy-1,3,4,6,7 llb—hexahydro—zH- yndo [2 1-
alisoquinoline-3-carbonyl)-pyrrolidine-2-carbonitrile

The title compound was prepared in accordance with the general method of Example Te .
from [(RS,RS,RS)-3-((SS)-2~cyano-pyrrolidine-1-carbonyl)-9,10-dimethoxy- '



a] isoquinolin-3-yl)-pyrrolidin-1-yl-nmethanone 25 A

sol ution of '
WRBHAIB- [ 9, 10- di met hoxy- 3- (pyrrolidi ne- 1 - cardgamyizhos/006355
1,3,4,6,7,11b- .

hexahydr o- 2H pyr | do[ 2,1-a]i soqw ﬁ‘érl n- 2 y1] - car bam c

d_t 55
e T Ssel (SR bR e ST P Aed ’fift"b“fﬂ o
h esterrLight teHow so]mtlllti&i HISPY 385 WMMHEDR A 2/ MeOH NHACH IR
90: 10: 0. 25 and evapor ated. Chronmatography of the
~‘residue (Si'C2, CH2C 2/ MeOH/ NHAOH -90: 10: 0. 25) af f or ded
"the title conpound (32 30 niExafgls5 O f-white foam
M5 (I SP) . 359. 6 (M+) . WD 2005/ 000848 PCTI EP2004/ 006355

22 E%—gm@é RS%{S) 2- Ammo 9 10 dlmethox%; 3,4, 6 7, Ilb—hexah dIo 2H-p %rldo[Z 1- .: '

|soqu1noI|n 3y|) thlazolldln 3-yl - mathanone NH2 O H
N O5 a) '

(RS, RS, RS)-[ 9, 10- Di met hoxy- 3- (t hi a20fl -car bdnyl) :
-1,3,4,6, 7,11 b-hexahydr o-
2H pyrido[ 2, 1-a] i soqui nolin-2 bamlc aci d

‘tert-butyl ester The ti@ie as [ oduced in
accordance with the gener§ tho of Exarrpl e |ld from
(RSRS, RS) - 2-tent - but oxyca
3,4,6,7,11b-hexahydro- ©
2H pyri do[ 2, 1-a] i soqui nol i ne- 3-carboxylic acid

- (Exanpl e Ic) and thiazolidine. Of io white solid,
( | SFRSABRSY) - (ZVbeH)-Butoxycarbonylammo—Q 10-dimiethoxy-1,3,4 6,75 11b hexahyd.ro—

D) A RAGRE) ot Sy e A IR 2 AridaclhyBilda A U ester
ahy 2H-pyrido[ 2

t.h t )

i e R ARa th%ﬁ’e

10 g elprielly @e%lﬁdanép hm%lm@meﬁ éﬁbOXY ¢ acid {Example 1c, 6. o % 17.0
( FﬁuRﬂS) @he{n%plﬁsphamdzmﬂao(gt 5.6 nohob trietiflanaimb (hy2 g, 17.0

5.1'911 %ﬁ) 2 g, 56 mmol) and toluene (40 ml.) was heated 48
11 H-nggq s&'ﬁﬁn ar %r%gzglar% IW concentrated in

Exmpb,ethﬁ re51due chromatographed (8103, zCl eOH/NHy H 8 1 0.2), and the
15 ( oﬁ§cﬁ§3ctf0%s Amubedinilxdhaetibristate 3:1406fdxd the ttlexampound (5.22

| qug’ /'j% %ﬁ Lé’zléts (ﬁ}ﬂ 5?2 M anone

b) (RS,RS,RS)-(3-Amino-9,10- dlmethoxy-l 3,4,6,7,11b -hexahydro-2H-pyrido[2,1-
a] 1soqu1no]m -2~ yi) carbamic acid tert-butyl ester :

‘ A suspension of (RS,RS,RS)-(2-tert-butoxycarbonylamino-9,10-dimethoxy-
20 1,34,6,7 ,11b-hexahydro-2H-pyrido [2,1-a]isoquinolin-3-y1)-carbamic acid 2-
'trlmeﬂlylsﬂanyl—ethyl ester (5.22 g, 10.0 mmo}) in tetrabutylammeonium 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 tifle compound (3.59 g, 95%). Light yellow solid, MS (ISP) 378.4 (M+H)™; tg =

25 7.2 and 18.9 min (Chiralpak® AD 25x0.03 cm, heptane/ethanol/meth}rlamme 70 30 0.3,

" ‘flow rate 4 pL/min). : .



NH2 ONo OHN 0 20 WO 2005/000848 PCT/ EP2004/ 006355
-23 a)

WRIRS)RY) - [ 3- (Azet i di ne-| -carbonyl) -9, 10- di nethTAP204/006355

3,4,6,7, 1l b- hexahydr o- 2H
pyr| do[2 1-a]isoquinolin-2-yl]- car ‘bani ¢ acid

L@RS@%%%%) Rﬂ(ﬁ CthT{ 15- gpg%an%y&?x@ﬁjjg%ng li%eéjti '7'1113 hexahydro~
( RE-maidedy lzatseﬂ*@m@hw;le 5?%%%?@%' u g& rmet hoxy 1 I
3 4,6,7,11b- hexahydro- 5

) ZBL(ﬁlglbraiiaIei‘y‘l thinyids 64fi6i mg) 2. Wenﬁncdmwbm@ded@t a&Q{to a solutlon of

10

L

Es#%l ’% A%}dﬁadn)g aﬂsl tart rRaut 1 ester £1 %O 2665_21115{10%? nd trlﬁthylamme ,,

y @25—}5.125 Ir 111‘1@@3212 apd. the resultant suspensmn was allowed to reac . over 30 min. . |

a]Ths @€uetiny hiiktide wh than @erwmabpmmtdm@nmethaﬁh end ‘water, the

t Io[* clclg '3 agzlggl #ﬁ@ Q:lrieﬂ (WJ’ aR8 evMdrited fBhromatrography
( ;ZJI%%Q% ﬁ{()(};ﬁ @ af%)r%ed th? HBI;:( coTpound (1.23
3549@/9)7 M»daMScm%?) 496.3 (M+H)

2H pyrido[ 2, 1-a] i soqui nolin-2-y1]-carbamc acid

tert-butyl ester VWhite foam M (ISP) 346.2 (MH)+

Exda (ps, RS ZRS) [9 10—Dunethoxy—3 -(2-oxo-piperidin-1-y1)-1,3,4,6,7, 11b-hexahydro-2H-

3,4,6,7, 11
(ﬁﬁgelilé y dr Dodgiioa dgﬁ@aﬂ%n&c%@xﬂbﬁﬁ;ﬁﬁ)@fmﬂ-

a] | S%ﬂ:&“ n%J (g@ §)a b&)n Xhl))rdp %frﬂ{tg.]llt!.‘))qamﬁl()% R M&bj £3.4,6,7,11b-
[ (hm@fmﬁrﬁm 8)l-dlisogainelipy?-Yidtaderec add byl sty (122 8, 2.46

5 1Qruﬁb XY diti B fcRmAndlibe18 mL) was treated with sodium iodide (369 mg, ..

: X%h% p@@m&&g&&%g&mgﬁgéﬁﬁuﬁoﬁ Wmg IDARA) and stirred

Hn’godée Eﬁtrgq o $ h%grh% rtE?la S%Be 1:1 and

f I‘vmﬂer The organic layer was washed with brine, dr1ed (MgSO4) and evaporated

20

25

30

%%uﬁﬁa%é ghg%ﬁhe%h&ﬁé/@@!? @Hi@m{@)}@lm&{mr{fm}y&&)rded the
i peimopa (6] PP APt lid MG ST 460 200"

(Exanple lIc) and (S)-2-cyano-
) 1-((RS,RS,RS)-2-Amino-9,10-dimethoxy-1,3,4,6,7,1 1b-hexahydro-2H-pyrido[2,1-
_ alisoquinolin-3-y1)-piperidin-2-one

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-1-y1)-1,3,4,6,7 ,11b-hexahydro-
2H-pyrido[2,1-alisoquinolin-2-y1]-carbamic acid tert-butyl ester. White solid, MS (ISP)

360.3 (M+H)". .
EﬁamPles 6and7

(—) (8,5 S) 1 (2-Amino-9,10- dlmethoxy—l 3,4,6,7,11b- hexahydro—ZH -pyrido[2,1-
]1soqum01111-3 -yl)-piperidin-2-one _

Chiral
I




pyrrolidine (EP1258476). Yellow solid, M (ISP) 485.5
(MtH) +.  b)

WSpobAGIBRS, RS, RS) - 2- Ami no- 9, 10- di net hoxy- 1, 3, 4, Giferbbii006353

- hexahydr o- 2H pyrido[ 2, 1- a] iso%uinoline-B-carbonyl)
-pyrrolidine-2-carbonitrile 25 T R-title conpound was

‘prepared in accordance with the general method of

le le from .
[ (RS, RS, RS) - 3- ((SS) - 2- cyano- pyrrolidi ne-1-carbony I% _
10- diERHAR)- M3 -A005H S0TBdizn H>4047, 0068 hydom2H- PYTldO [2,1-

-1, 3, 4,6,7, 1.1 b- hexahyhoguaidlipyd-yiPiperidin-2-one

: (RS RS, RS) - (2-tert-But

'U1‘

[2,1-a]isoquinolin-2-ylI']" -carbam ¢ acid tert-butyl

ester Li ght .yel | ow solid, I\/S(ISP) 3
Exanpl e 5

1- ((RS, RS, RS) - 2- Ani no- 9, 10- di ne

| b- hexahydro-2H pyrido [2,1 H5

al i soqui nolin-3-yl)- p),ﬁ r
l1-,: a)

| am no- 9, 10-di rri et hox
y-1,3,4,6,7,11b-hexahydro- 2H pyrido[ 2;
1-a]isoquinolin-3-yl)=catbamc acid

2-tritnet hyI silanyl-eth7l ester A m xture of

(RS, RS, RS) - 2-tert-hutoxycarbonyl anm no-9, 10-di net h%

3(R§,,R§S' 1%8)1[33 0-Pamethoxy-3-(2-oxo-piperidin-1 -¥1)-1,3,4,6,7,11b exahydro-ZH-
hepgaiawtz b-a2isb quyinolin]{22yl l-cajbasdoatidtiri-betyBestar (566 yig, ¢.61 mmol) was
adtﬁss(aﬁ?é&'ﬁ? ﬁlah@l/h@)t%e A2 ( §-E1L§ Snﬁ'ﬁg%éoted to pre}-)aratwe HPLC (Chiralpak®

RO RE ne etp) 6G300 )

o REprrinet hyl it Wf) et hano' (302295256 mmol ). and

10

15

20

t ol uene S was heated 48 h at 80C unci){Y Iqu cie
ni t0d§S® sH?eémmqrrPeIQ-éu@@th@ﬁ%ﬁ%s%élbv&gX% -2 ol2,l-
cosigseqiinaliad —YID—plyﬁ’ﬁiiﬁ—Z -bhe Lighs vellosy ehnrisotit, a90 ag(éﬂ%), tr =32.0

1Sr ac i(ohﬁgaﬁﬁ ur af egl | ?ﬁlh %%3% &%n?laggg%aq ??ﬁ?ﬁﬁﬂ%h)
@1% 58212 2£[| ; Corg"fo ay:nétgo -1, 3% 6 ;?@—he}\(lg]:{ytdro aﬂ-pﬁido[z 1-

( Rs;saauﬁs)m@yl/)aplp@:@n-mem dighhpellpwisesnisolsl, 207 mg B6%a i = 354
Y Oy AbhiRipdlkPoh B .25x0ak chf Pepianbibandt 8020, Slawbard Tmidfinth).
tert-butyl” ester A suspension of

(RS, RS, RS)-(2-tert- butoxycarbonylan1no 9, 10- d|nethoxy-

20 1, 3,4, 6, 7, 1l b- hexahydr o- 2

12, 1- a]isogiiinolin 3-yl)-car add 2-

- 1- ((RS RS,RS)-2-Amino-9,10- dlmethoxy—l 3,4,6,7,11b- ~hexahydro-2H-pyrido{2,1-
o a]isoquinolin-3-yl)-4-methyl-piperidin-2-one

2) (RS,RS,RS)-[3-(5-Chloro-3-methyl-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 cdmpound.wés 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-



trimethylsilanyl-ethyl ester (5.22 g, 10.0 nmol) in
tetrabut yl ammoni um fluoride solution (1 Min THF, 42

WD, 208320068481 ) was heated 90 mn at 50C. The resutdRER2004/006355
solution was concentrated in vacuo and

chromat ogr aphed (CH2C12/ MeOH N 95:5:0.25) to

S bl b ey ter BEAnt L -
( @neth«dmaiy( ct)lom: OBR2620576 W hite solid, MS (ISP) 210.4 (M4 H)

hept ane/ et hanol /triethylamine 70:30:0.3, flow rate
4L/ mn). WD:2005/ 000848 .PCT/ EP2004/ 006355 -25

) RESRS,HRP) [9[18=10n&Ehboy- NWM@Wmemz)&&li}d}—dﬁrﬁ%l1b—
St o frifhaierpigims B
5 tzert % est gﬁg ggcl)1 IE.CEE\]{IS%%% aggg%} %én%%ﬁ n{@hod of Example 5d
(ﬁﬁ;ﬁ@&sﬁﬂﬁ-[é@r@d@ownm%@n@t@w}{ asmao)e 10141186@8%11 |
ydi 948l ]Q&théiﬁfq?dr& 215 patitls[0gE figuinalinyl-yHeaurbamic ecd tert-butyl

aCIg{1§$ (élggtlv%( %)gﬂfﬁ@gg ,Sanmdmltneargsul t ant

suspen5| on vvas al | ovved to reach r.t. over 30 mn.

o1 S GRS s Ao el B b S By S RR2H pyridol2,1-
10 mmise@wmhﬂlr%)rlb-ﬂepeiﬂtm-etl?e(l%%@w and evapor at ed.
Chr omat rogr aphy of the residue (Si02,

MNGrAs§Rodudrd 2 ac&bfd)mdeuhﬂﬂ‘the gendrg method of Example le
( %‘tﬁg g)(s B3 o%8- &me%ﬁo@m Wit hA9l-beb-plferidisSR)y1498,4%,7,11b-

@méolahéllfﬂ%w@@(?ﬂ%fafbp%‘éﬁ igh tertpupylestge. White -

'3 343116 M,SI(IS?—)I&Q&&KM*H) H
pyrido[ 2, 1-a]isoqui nolin-2-yl]-carbam c acid
tert-butyl ester A solution of

15(RS, RS, RS) - [ 3- (5- chl or o- pent aﬁ@ydpaaﬁno) 9, 10- di net hoxy
-1,3,4,6,7,11 b-

h BN -pyrido[2,1-
e e o
N, N-di et hyl f or mani i 4 6‘1180 ?WP WI “t h SOdI um

i odide (369. ng, 2.46 nmol) and sodi um h drlde (60%
di spersion in oil, 197 ng, 4.92 mhil,) tirred 2 h
at r.t., then poured onto ice andApar ed bet ween
hept ane/ ethyl acetate [1:1 and or gani c

| ayer was washed w t hdb i pe, H
evaporated. Chromatrogrh ,
CH2C12/ MeOH NHACH 80: % )-8 ded the 20 title

compound (769 ny, 68%1 Wiite solid, M5 (ISP) 460.3

(MtH)t. e)

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

ahydr o- 2H pyri do[ 2, 1- a] . : _
 SURRSRARS).B-( Fhbimpeiayhninghd, 19rdimathqry- Lashfst hip-hexehydro-
OMQHP[]E%[E Q—d]i&o@ﬁﬁ@ﬁﬂ&ﬂﬂ]?-cwbhimm iéd genbotl estet hod of

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- ?.H-pyndo [2,1- N
* a}isoquinolin-2-y1)-carbamic acid tert-butyl ester (Example 5b) and 4- chlorobutyryl S
chlonde Whlte sohd MS (ISP) 482 4 (M+H)+ .



10

from
(RS, RS, RS)-[9, 10- di net hoxy- 3- (2-oxo-piperidin-1-yl)-1,
3,4,6,7,11b-hexahydro- 25
[ 2, 1-a]isoquinolin-2- yI] carbam c acid

OFy@b%Q ester. Wite solid, M5 (1SP) 368CBERHRLE3SS
Exanples 6 and 7 -28 -
(-)-(S,S,S)-1-(2- Ami no-9, 10- di met hoxy 3, 11b- he
Xia)H(RE RSB H DY o-Dinphoy-3 &- ox(spyrqtnhd@-éwbnl aéﬂyllb ‘hexahvdro 2H-
V%ﬂa@[z b RsodnBEn-Shil [ @kbanditikidkert-But@estC~- 111 N O 30

2005/ 000848 PCT/ EP2004/ 006355 -26- and
(e &R Brfpbuhd {vgs'ﬁﬁ'éltfl:@d 8 akEordhrve ke e dendrathinbehdd dflExatmple 5d

r‘}‘hﬁ’lﬂﬁé’ j 'RLSPTYgi Grolbu tf’rglam 00)-9,10-imethoxy-13.4,6,7 ,11b-hexahydro-
]
ALY cdho et Sl ssrt?afdhﬁﬁi’éﬁﬂ“& ofd, Ms
IaP)644$ 3|( exahydr o- 2H
pyrldo[2 1- a]|soquinolin 2-yl]-carbam c add tert-butyl
ester (580 was disso|lved in
cOHREES) gﬁ@h@rqbemwmaha 1919&1@&3@%1%6’7’11b‘hexahYdI°‘
pEEgridb[2yica] HBYGn¢lER2yHqarblatnid acidxBrtduwiyl ayter
hept ane/ et hanol 80: 20).
(The % SnPouid (vas Pratined 9 dberdhmetwitndre dengralimethpd of Brample le
ngﬁﬁct'RQ‘R%htS!ﬂﬁ 16LQlreetfoxy80(2-0x0-pyrrolidin-1-y1)-1,3,4,6,7,11b-hexahydro-

I @01 ﬂksaqul l}:ﬁ-g-%ieé’a %hlnc %é@tgﬁ bquHQR Crh ?Arﬂgﬂeg%ﬁl?( NgS (ISP)
A@ﬂ%%@@*ﬂ% cm heptane/ethanol 80: 20, flom1rate 1

L/ mn).

15

20

25

(+)-(R,R,R)-l-(2-Anino-9,H9-diTeﬁpoxy-1,3,4,6,7,1lb-he

xahydr o- 2H- pyri do[ 2, 1-

a] i sogui nol i n- I [ one; . Light, vel LQw

s]emls R$.BS,R8p7- A%n%@&%pd?mp ox_:y-g,é A7, 11l5 tgexahy}ér 5191 pyrido[2,1- .
a}isoquinolin-3-yl)-4-methyl-pyrrolidin-2-one

a) [(RS,RS,RS)—3-(4—Chloro—3—methyl—butyrylamino)—9,10-dimethoxy—1,3,4,6,7,1lb-
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)—(S-a.mino-9,10-dimefhoxy—1,3,4,6,7,11b—hexahyd:o-2H-pyrido[2,1-
alisoquinolin-2-yl)-carbamic acid teri-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-methy1—2—oxo~pyrrolidin—1-Yl)-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-(4-chloro-3-methyl- -butyrylamino)- -9,10-dimethoxy-1,3,4,6,7,11b~



m n (Chiral pak(r) AD 25x0.46 an, heptane/ et hanol
80:20, flowrate 1 nL/mn). 15 Exanple 8
WO ¢(RBIRSs RS) - 2- Ami no- 9, 10- di met hoxy- 1, 3, 4, 6, 7 ptTlErh@/006355
ahydro- 2H pyrido[ 2,1 - a]
I soqui nolin-3-yl)-4-nmethyl-pip “@’idin-2-one Ni2 N H
/0 NO O0a .. . . e~ S :
( ResatsdesEFmride [ ohedisaaunpin vyH L FRRTRItoGI LI ARG gt
dipeftvhenti; 1 S314R)616D,3| M+ D o |
hexahydr o- 2H pyri do[ 2, 1-a] i soqui nol i n-2-yl]-carbam c
- add tert-butyl -ester The title.conpound was produced
} R) 208, N8RS 2WA dnkh d-ha Ogtinrtialxy Ed b o, 10b-Hexamplre- 25t pyrido(2,1-
from ... . 1 : o
( RiSoquinglin-3-y1-dmethyl-pyprofidindone, | 3 ) ooy oan

~ ydro-2H pyrido[2, 1 WO 2005/ 000848 PC{ EP2004 e
5 ¥ 3he aicsbUORBH 39 PI1FSU It BRI COS TN FEHE e g emrle
( Excamp{RS EHRSRAI0 Slimbihorc B4 sty BramoarRprolichdr Tirds 467, 11b-

( HERAZARLOM-pykid[ 8,15 sbduintBn (J-FP)carbafhidactdvbck-butybyster. Light

S ﬁ%ﬁ%&(ﬁ%l\& ggg)%{?e{mmd (4- met hyl - 2- oxo- pi peridin

hexahydr o- 2H pyri do[ 2, 1- a] i soqui nol i n-2-yl]-carbanic
acid tert-butyl ester 5 The #itl Egn’pound was
.produced in.accordance.with ’ﬁaénég ral nethod of
Exanple 5d from- . _ ' . _
10 (RS, REFERS,RS)-25Amhiao? 30 limethoyy-1peh6 addhhsmiisogtprridol2.!

di met hoxy- a]isoquinolin-3-yl)-4-ethyl-pyrrolidin-2-one
1,3,4,6,7, 1l b- hexahydr o- 2H pyri do[-2, 1-a] i soqui nol i n- 2-
yl]-carbamic acid teit-butyl ester. Li el | ow

RS, RS) - 2- Ami no- 9, 10- di net hox) r-1,3,%4,
-2H pyrido[ 2,1- 10 )

conmpound was produced-
met hod of Exanple le fra
(RSRS, RS) - [ 9, 10- di met+h:
l-y1)-1,3,4,6,7,11b
hexahydr o- 2H pyrido. [ 2, 1-a] i soqui nol i n-2-y1] -car bam c

acid tert-butyl ester. \Wite solid, P) 374,

( m)qug{s,RslgS)E{g%@pCblogomethyl—pentanoylammoly-%,l(d—%n).letﬁoxy—%,?’,‘iﬁﬂal 1b-
( ReuBByRS) 211y 2d 70, DaliSodifindlimatybiesarbamis adidsiert; biytyl atek

- ahydro-2H pyrido[ 2, 1-

15 The title compound was produced in accordance with the general method of E.‘xample 5¢
from (RS,RS,RS)-(3-amino-9,10-dimethoxy-1,3,4,6,7,11b-hexahydro-2H-pyrido{2,1-
-alisoquinolin-2-yl)-carbamic acid tert-butyl ester (Bxample 5b) Vand 3-(ch10r0methy1)—
valeryl chloride (J. Korean Chem. Soc, 1991, 35, 756). White solid, M$ (1SP) 510.4

M+H) . '

20 b) (RS,RS,RS)—[3—(4-Ethy1‘2-oxo—pyr'rolidh1-1-71)-9,10~dimeﬂ10}.7—1,3,4,6,7,1 1b-
hexahydro—ZH;pyiﬁido [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-chloromethy1—pentanoyla.mino)—9,10—dimethoxy-1,3,4,(?,7,1lb— ‘
hexahydro-2H-pyrido[2,1-a] isoquinolin-2-yl]-carbamic acid tert-butyl ester. nght
25 yellowsolid, MS (ISP) 474.2 (M+H)". . R



a] isoquinolin-3-yl)-pyrrolidin-2-one NH2 ? O a)

( RSRS

VREROSB0¢348 Chl or o- but yryl ami no) - 9, 10-.di met hoxy- leciyER6014/006355
7, 11b- hexahydro- 20

2H pyri do[ 2, 1- a] i soqui nol i n-2-y13%carbani ¢ aci d

tert t The titl d

2o QRS T UhArBo Gel et e BT barv6h BRI G- rgRo 1
(R&sﬂﬁuﬁﬁ)m{%ylhﬁm‘ﬂbylﬁqﬁﬂﬂd@t%x)r-l 3,4,6,7, 11b- hexa
hydr o- 2H pyri do[ 2, 1- a]i soqui nolin-2-yl)- carbamic acid

t eTHetRiH 30m \@hﬁrwe(s Exadiled i® @()CO@(MlCé wetthl the edyimydthod of Example le
S

~chlori =
SR ES R %ﬁ&gﬁ%&’%’g@id} i ﬁ&éﬁﬁ; \ ﬁ%‘iﬁ’&“l’%”h@j’}w' L
5 by vdso () pyidald. Iop oaHEa)ing - Ry AFgIPaTRLTLeg ey Light
- IyeBow s6lid, M5 (ESRe R 2hy dx/Ie—I—JZ)P-“l- ,
pyrido[ 2, 1-a] i soqui nolin-2-yl]-carbanmic acid
tert-butyl ester The title conpound was produced in
accordance wi t'h the general peitigedief Exanple 5d from
(RS RS, RS) - [ 3- (4 chl oro-butyryl am no) - 9, 10- di net hoxy- 1

L p lgs.ﬂa%?i v ) RO 8|d|1me 1, 3&:}6 %;b -hegahydro-2H-pyrido[2,]
tert-butyl esté?moﬂﬂﬂﬂ O%%6. 3

(MtH) +. ¢)

(RS, RS, RS)-[3-(4-Chl oro-butyryla 'Igzo)-
: 3,‘4, 6,7,1ib- hexahydr 0- 2H pyri d(n)itl

- di met hoxy- 1

U

- but yl ester
The title conpound was, pr oduged |n 3 dance with the
general nethod of Exanpheg
~(RS/RS,RS): [9, 10-dmret ho l
3,4,6,7,11Db- hexahydrow
102Fprr|do[2 1-a]isoqui’‘nolin-2-yl]-carbam c acid
tert-butyl ester. White solid, M5 (ISP) 346.2 (M+H)+.
Exa {RE RSIRS)-(3-But-3-enylamino-9,10-dimethoxy-1,3,4,6,7,11b-hexahydro-2H-

LSRR Iqian i 2070 BRI buf e 7. 1 b-hexa
a]fi—ﬁrtﬂnofhoiallltgng’ (é/()l 1)11g,AD E mn¥ 1) g1¥cli {1'1 tilycﬂrtrilimze mg, '6249'%1801) were

added to a solution of (RS,RS,RS)-(3-amino-9,10-dimethoxy-1,3,4,6,7,11b-hexahydro-
15  2H-pyrido[2,1-a)isoguinolin-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
20 washed with brine, dried (MgSO,), and evaporated. Chromatography (SiO, .
CH,Cly/MeOH/NH,OH 95:5:0.25) afforded the title compound (77 mg, 44%). Off-white
solid, MS (ISP) 432.4 (M+H)".

- 0X0

pyrrolidin-1-yl)-1,

b) (RS,RS,RS)-[3 .(Acryloy“l-bﬁt-i’r enyl-amino)- -9 10-dimethoxy-1,3,4,6,7,11b-
hexahydro-zHupyndo [2,1- allsoqumohn 2-y1]—carbamlc ac1d tert-butyl ester

25 ,Acryloyl chlonde (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-ZH—‘ .
yr1do [2,1-a)isoquinolin-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
30 acetate. The organic layer was washed with brine, dried (MgSO,), and evaporated “



IOH\ NO1 a)
[ (RS, RS, RS) - 3- (4- Cbl or o- 3- net hyl - butyryl am no) -9, 10-dm

weohamsyodss8, 4, 6, 7, 11 b- PCT/EP2004/006355

hexahydr o- 2H pyri do[ 2, 1- a] i soqui nol i n-2-yl ] -carbam c
acid tert-butyl ester The titl e -tonpound was produced

I2n ﬁg%0d§2;11637 (Vsmlct)zr: CtI‘P&z%\/IBSH?NdTSH]gg 5: %f25§x§,rrlpde§ PRt cempound L

(F@%g@%ﬁ%ﬁnﬂm@mg@)ﬁﬁmﬁﬁﬁ 4,6,7,11b- hexahy
dro- 2H- pyrido[ 2, 1- a]isoqui nolin-2-yl)-car bami ¢ aci d

~tert-butyl .ester .(‘Exanpl e.5b) and -4-¢hl oro- 3-

10

15

36003 (ROBHES)- B Hirginee qu)(fi 0x0~3 6- dth

20

med) [T, RBRE) Yo, lohlbﬁﬁétﬁ@%( ©.0k0-Be- i 86 2 EDPyridEA431)-1,3,4.6 7 11b—
B i e e
S 1 SRR RBrIEL Qrtgpﬁzmﬁéfgr(%ﬁ%@ B ad Eﬁﬁ@rggé‘{’%ﬁ?ﬁjhm@‘

t |hehey11ﬂ©nmdmjl waél\Ddistlocidd (1 hmgcBorabcrgiafied e solution of
ge(R%II@ R by @&@Jﬂaéxgléﬂlmé)tmm ~dimethoxy-1,3, 4 6 7, 11b—hexahyd;ro-

R T A A G e

ﬁ 006

ajchloromethane reaction mixture was st1rre mmat t

h epaatiyetied-Rbvpar éthiy22¢tateahd st Pl dngagiolafer vas Washed With brine_,

a%dt(z{ SCYaHa e%ﬁﬁc%ﬁted'—@&'&hatcyﬁhﬂ)}ﬂy\(iﬁ% | O, NS MICBENH,OH |
g@% e il <gmpg Ut (23 M-V hitg oo M (B 58 4

hy(vaHIH pyri do[ 2,1- a] iso

qui nol i n-3-yl) - 4methy| pyrrolidin-2-one 5 The title

conmpound was produced in accordance with the general
med)@S, RE, R $x a+(p} Aanine -9,10-dimethoxy-1,3,4,6,7,1 1b-hexahydro- -2H-pyrido[2,1- .

[(;J[:f_§ ﬁi?@% ﬁ;rlé%@ﬁih@ﬂf&%ﬂ'ﬁr&ﬂn%ﬂé" - 2- 0x0- pyrrol i di
ac h fgr‘?‘f’%ﬁ!—?@‘ﬁ érpduie%] IS f'icC %n%lelwq ‘%J;l%gf iﬂ?ﬂgh%):f E}ample le
1-1,$ @s%ﬂﬁﬂaﬁéxa&y&ﬂ-m ﬁr&l@{lﬁlﬁhﬁdquueﬂn 2] -atbamidadiktert-butyl

ah
al i ge[)qw noI | n ?QPi'%Sﬁ)ﬂ\/I pyrrol idin-2-one NHZ N
10\ O -

Example 13

1- ((RS RS RS) 2-Amino-9,10-dimethoxy-1,3 4 6,7,11b- hexahydro—2H—pyndo[2 i-
a]1soqumol1n- -yl)-azepan-2-one

NH,

) @®S RS,RS)-Z Benzylammo 29,10~ dlmethoxy-l 3,4,6,7 11b—hexahyd:0—2H—pyr1do[2 -

25

“a] 1soqumohne—-3 carboxyhc acid ethyl ester

- Trifluoroacetic acid (20 mL) was added at 0°Cto a 5011.111011 of 2-amino- 9,10 dunethoxy—. :
1,6,7,11b-tetrahydro-4H-pyrido[2,1-alisoquinoline-3-carboxylic acid ethyl ester -
"(Example 1a; 2.00 g, 6.02 mmol) in tetrahjrdmfur_an (20 mL), then after 30 min the |



a)
(RS, RS, RS) - [ 3- (3- Chl or onet hyl - pent anoyl am no) -9, 10-di m

wab fexpooks3, 4, 6,7, 1 1b- «
hexahydr o- 2H pyri do[ 2, 1-a] i soqui nol i n-2-yl]- carp(lgT'[EPZO(W0063 >

acid tert-butyl ester 15 The tit}%- conpound was

produced in accordance with the general nethod of
E)b@ﬁq:ﬂt@n%ls sf)h@np was treated with sodium borohydride (474 mg, 12.0 mmol) and.

( BErRS fRSrofiR+ ayiniior- ’Qhéﬁkadttcﬁfﬁhﬁ@c&ye ﬂrasi':’coﬁcﬁlt?atéd in-hexaind the )
y %s‘?d%{nbﬂﬁﬁgg% get‘gv a({[‘r%&ﬁ (§l9H Jak F(ﬂﬂﬁgﬁ‘ﬁ'ﬁ& dﬁﬁﬂo‘f‘omethane

. ,»cygalgtﬁ 3FRL Was Waphe +) 89 £Vapg gat d. The residue
5 5/61)3 &théirsmlethdnoll\ls7 @IQFB)nd&l:etmam@ MI-HL)- and geﬁyd with benzaldehyde
( Rﬁliﬁ%%sé 8l %:irﬁé Eﬂh@ﬁl lso@uﬁ:?‘@faﬂaﬁdrbﬁ'!zdr@id‘(f)hﬁ Wg) 7.95 Hfnéli) Was added

et ho
R sE S oo 705 SRR el e
ama&w@redhs@mn sals RSOty Ny FIOBCRGRRRIHE chagomethane.
| rﬁ[‘taaﬁgnﬂahger wistwashbewifbheinal driet (MgSOS), Mdavpparatd.
10 matr v of the reszdue (810, CH,Cl /EtOAc 4:1, after elution of dibenzylated
i Jﬁ g a&%‘b EE‘YBS 9% 531 aﬁ%rcﬁeg] N PRI co]ngpghm (1.31g,

hé'»l%iy&ccbOQ,MﬁﬂSPdd:[Zﬂﬂ/hﬁHkoqw nol i n-2-yl ] -carbanic

acid tert-butyl ester. Light 25 yellow solid, M5 (I SP)

474.2 (MrHt. WD 2005/ 000848 PCT/ EP2004/ 006355 -30 c)

1-H) (RS,ABRS)-2-(Benzyl-tert-butoxycarbonyl-amino)-9,10-dimethoxy-1,3,4,6,7,11b-

R@ex%g%g% ?@L%y'&@o [@' lnﬂﬂﬁﬁﬁﬁlo%ngdﬁcagngﬁé Rzl ydeo- 2H
o A SR P P, o

ge(RérI@ﬂ,RsrbeMgmhmMa%w@methoxmm 6,7,11b-hexahydro-2H-pyrido[2,1~ 7

BguiRSlind-3- &ﬂ)&@ﬁ&iﬁ@ efDesRa (180 @ B0 nyhph S dGhktiromcthane (13

hex Aé‘.tr 0- gﬂ_ SI ld fIgWis ‘jalpmated a.nﬁl the r551 chromato raphed (SiOs,
adegt atr@r BiQpe gra ieg tt‘éPl'Oq?JiC@ Z‘ %ﬂow foam, MS

20 37D E(Ml-ﬂ\HI—]E&arrpl e 12
(RS, RS, RS) - 1- ( 2- A no- 9, 10- di net hoxy- 1 3,4,6,7, |
Ib hexahydro-2H-pyrido [2, 1- a]

SQUEERBIAT)- B (Heboyl-thredutisicarbloblyPasiath) D, 8- dtiaerbby-N3,4,6,7,11b-
%dg%)a%{ %%'ﬁd?[@_elﬁﬂqawrﬁo}]lg% Yg ~ca b%rmejtcﬁ&dybefzgl ester

I | b- he ahydro- 2
Potassm)én hydroxide pellets (86%, 1.53 g, 23.4 mmol) were added to a solutmn of

(RS,RS,RS)-2-(benzyl-tert-butoxycarbonyl-amino)-9,10-dimethoxy-1,3,4,6,7, 11b-
25 hexahydro-2H-pyrido[2,1-alisoquinoline-3-carboxylic acid 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 (MgSOy), and evaporated. The residue was suspended in toluene (24 mL)
30 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,
" 35 - dried (MgSO4), and evaporated. Chromatography (SiO2, heptane/EtOAc gradient)
- - afforded the title compound (805 mg, 59%). Light yellow foa.m, MS (ISP) 602 3 (M+H)+.



pyrido[ 2, 1-a] i soqui nol i n-2-yl)-carbam c acid
tert-butyl ester 4-Brono-2-butene (60 ng, 0.45 mmol)
and triethylamne (49 ng, 0.49 nmol) were added to a

)
XEIRIBRE 5 ami no- 9, 10- di met hoxy- 1, 3, 4, 6, FCTEBLILHFS

15

20

25

30

ydro- 15 2H pyrido[ 2, 1-a] i sogudrol i n-2-yl ) - car bam c
acidtert-butyl ester (Exanple 5b; 153 n%y mrae
aAH(RSIRS, RA) (6 tAmaingudsl Orriime g et 3pdeh T L he ﬁroor%lea yrigg(2p
andofeihoRe-2tyl)cienofl-cdrbatnicomizt t2et Hutyd peter( 60 ng, 0. 45

mmol ) and triethylamne (49 ng, 0.49 mmol) was added.
Aktssmaﬁ ot dmmsaésmzabemﬁtﬂenmmymmmbamnm)mmtdlmthme
1 m g}% @qu ﬂ'}ﬁﬁg Ztl' ﬂ%@um@lﬁi Y8R kadbaMidstid benzyl ester
u OXI

S Ut J Ié(f‘ l%a.r W
g“lﬁ% F.%}lﬁ%lro%ﬁﬁ
apgzswggfp g.cgvém W gﬁﬁgtgr VC? 48pn. then e cat Ké was }'émoved

Cbl;?ﬁli@ﬁmﬁtdiﬂdblﬂtﬂﬂt%’aﬁvr@teé EC)hIamﬁ@g@@b'y (SiQz, CHpClo/MeOH/NH,OH
C ONDOYDSY AffErdedthe H%%pmpOhfid (oR tey, 6396). Light oy fBR), MS (ISP)

?gégﬁ%%@‘»f 3- ?,)Acr yl oyl - but - 3- enyl - am no) - 9, 10-di nmet ho

xy 1, 3 4, 6 7 'l b-
1% @@L@oéo Rdxa86#hine)-b,10-dinydthegar, haea 1b-

a‘ﬁgﬁlhh%ﬂrz)l-f) c{oé A deﬁgo I ogm'ﬁﬁgzgrlgﬁ%ééntcg&gqgg Igu }ég%r of
( %ﬁﬁ lsqsglﬁ/%% but - rodgge\éllg gg;chdante Wlﬂ'g {hgsé&%f Yoethodot Egaanle 5¢

PO (soten-AAP Emetbry 1 Ao b-begtyfro-2H pyridol2.1-
?gﬁﬁoﬁmjﬁh-%;l benz(rwc?irhz:guc mggmbmyl)esmd ﬁt—(ﬁhl(@‘phwl glloride,

( 2B oil, ML asPreoby (MAEY Chl or omet hane (1.5 ni). After
30 mn at 0OC the reaction mxture was partitioned

between 2 M aq. sodi um carbonate sol ution and ethyl 30
aQﬁ(tI@t RSHIERNS1- G\ 10 -Girh Ay @ty- IS oxBsdepith- Wiyt H,394,6,7 | b-bexahydro-

48
P P st ey b ot 102005200
Clal Mo Gkl N'c_imvgs_l é rﬂnfc y%@@eril'ntxétﬁod of Example 5d
fom P%O?% f%gﬁ
Cghlﬁi?!ﬁs ES) bengyl [3-(6 chﬁr{}(\)% exanoy ammo) g:lnngtimxAySlGS» 26 7,11b-
( Wﬂmdd@rla isequinnlip-B 7}l cabrwicncisl tart i BSteZI—PB:Whlte
risglid)-MS 6D)-564.3 (W+61)7., 11 b-
hexahydr o- 2H pyri do[ 2, 1- a] i soqui nol i n-2-yl ] - carbam c
acid tert-butyl ester. 5 Tetraisopropyl orthotitanate

( %) GRSIBS,RE) II(IFBhl)zyhnﬂncBBSO{dimejgno:t}ehéﬂ;ﬁﬁgiﬂbgpmhy@)o. -2H-
bg@ﬁg&gﬂ%% QiGH-3UF) ke-abl-g5d de (11 mg, 13 nol) wvere

sol uti on ' of

dl(v@a‘% ¥A&h¥é& iﬁ%co}dﬁiw It fd poherR raGthed sExample le
2@?}’9 % 563 Ft%oxyz X0-azepan-. 8') 1,3,4,6,7,11b-

t drexaliydray Héyflé'i’[ZI laa.n]lﬁactlg tert%uty‘ ester. Light
dlytehdmscdrdemdfﬁ@)&@5 Mtﬁ) The react| on m xture was
stirred 45 mn at r.t., then io partitioned betvveen
ethyl acetate and vvater The organi c | ayer . was was dd

Wi 1i)H -{{RB,RS,RS)-2-Amino-9,10- dimethoxy-1,3,4,6,7,11b-hexahydro-2H-pyrido([2,1-

aJisoquinolin-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 (51O,



dried (MgSO4), and evaporated. Chromatography (Si02,
CH2C12/ MeOH NHACOH 95:5:0.25) afforded the title

WORPLUI084659 ng, 96% . Wiite solid, M5 (1SP) 458:AEp2004/60635s

(M:H) +. d)
(RS, RS, RS) - 1- ( 2- Ani no- 9, 10- di met Abxy- 1, 3, 4, 6, 7, | | b- hex

e e ﬁ%‘%%s B23) Hpatet TSl P EPRLRd S ) Light
 tivellewsolith MR ISRM3742 Olidd®d- i n accordance with the

general nethod of Exanple le from
(RS, RS; RS) -[9; 10- di net hoxy- 3- (6- oxo0- 3, 6-di hydr o- 2H pyr

idin-l-yl)- 1,3,4,6,7, 11b- heRahypled42H pyri do [ 2, 1-a]

5

10“@%9@3RWH5@&§

15

.20

isoquinolin 2-yl] -carb amic acid tert-butyl ester

Wite 455 (1, $Fiodah 2 kMol 239 Sx0umhend LAAGTITS

1- ((RS, RS,

| b- hexah)rdro-§¥§%§y %F%pymiﬁ? qﬁ%ﬁfﬁ%&?ﬁﬁgth?e
-azepan-2-one N2 N ' O)d NO Oa

(RS, RS, RS) - 2- Benzyl am no-9, 10- di nethoxy-1,\3, 4,6, 7,11 b-
hexahydr o- 2H pyri do[ 2, 1- 25 N

a] i soqui nol i ne-3-carbdxylic ﬁCIo et yI q§$er
Trifluoroacetic acid PRQ_niy WES~gdded @t BC to a
solution of 2-am no-9, 10 :
1,6,7,11b-tetrahydro- 4P -1 -a] i soqui nol i ne-3=ca
rboxylic acid ethyl eqter (Exanple la; 2.00 g, 6.02
mmol ) in tetrahydrofuran (20 nL), then after 30 mn

t he WD 2005/ 000848 PCT/ EP20041006355 -32 honbgeneous

B
alisrpinrlinal-al -carbampicasiddmd-iugg ester

reS|due partltloned betmeen 2 M ag. sodium hydroxide
s Ol'hat tiithenconnsbudidodd sqrrodmedddn accorTheceovithethie gehaylenethad of Example 5¢

FU? gg cﬁﬁ@lﬁ I@JQEQVLQBQ{&H%Q}IO Depyrido[2,1-

i SSO cetic
Allsogenaly g%f?? Neacith DU ;
6 c&lomme)mestuitfenYlsﬁéﬂhmin WhiresiobdoMpdES éilééz(éflﬂﬁ) 7.95
nmol ) was added portionwise at r.t. over 1 h. The
reaction mxture was stirred another 15 min, then

b) (RS,RS,RS)-[3-(1,1-Dioxoisothiazolidin-2-y1)-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-(3- -chloro-propane-1-sulfonylamino)-9,10-dimethoxy-1,3,4,6,7,11b-~
hexahydro-2H-pyrido[2,1-alisoquinolin-2-yl]-carbamic acid tert-butyl ester. Off-white
solid, MS (ISP) 482.3 (M-+H)*.

¢) (RS,RS,RS)-3-(1,1-Dioxo-1,2~thiazolidin-2-y1)-9,10-dimethoxy-1,3,4,6,7,11b-
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-1,3,4,6,7,11b-
hexahydro-2H-pyridof[2,1-a]isoquinolin-2-yi]- carbarmc acid tert- butyl ester Whlte

- foam, MS (ISP) 382.3 (M+H)* |



partitioned between sat. aq. sodi um hydrogencarbonate
sol ution and di choronet hane. The organic |ayer was

washedoosiig h brine, dried (MySO4), and evapor at @dT/ERO004/006355

Di-tert-butyl -dicarbanate. (752. ng, 38 ) was
added at r.t to solution of =~ _H
\1

10 a

Chr omat r ogr aphy of the residue %Sioz, CH2C12/ Et OAc
4:1, after elution of dibenzyla 24 si de- product,
CH2C12/ MeOH NHAOH 95: 5: 0. 25 affPr ed the title
conpound (1.31 g, 51% . Re8*8PPEIRB (1SP) 425.2
(M-H) +. b) 7 _hexahydro-
( RBS RS, FS)3-21, ( Beozyfl .2 dridzibot bxh) cakbémethani-hd)b@7-1 p-gexahydro-
i met hoxy- 1, 3, 4, 6, 733l ldagz@a}igb" @irdiinpY-ylaaine o
[ 2, 1-a]isoqut noline-3-carboxylic add et hyl ester 15

(RS, RS, RS) - 2- benzyl am no- 9, 10- d| 2{ hqg ,4,6,7,1
| b- hexahydro- 2H pyri do [2, 1-
a] i soqui nol i ne-3- car bogyl i

3.07 nmol) in dichl orone
sol ution was evaporaLS ‘
chr omat ogr aphed (Si Q2,0 hept'ane~tt OAc gradient) to

produce the title conpound (1.24 g, 77% . Yell ow foam

I\/S 20 (1SP) 525.3 (MrH) +. c¢)

e gffmﬁwemﬁmﬂ
[ hemtupra a2 P B SR A G e DL st

0
m%g&g&ggE;ufdexlggggfsac(cgfdgcelmég’ tl’cx]e gener mng{}?oci of Example 5¢

rﬁiﬁ@ﬁ\a R%j( @%fmb SI,ET imlethogy T,87450NY 1b-hatahgyiro- ZH-pyndo[Z 1-

& (1.30 g,
ﬁdter 16 h the

0d| erd T B2 (Bample by and 4=~
hé'l’é‘i’m%?% ﬁifﬂ%‘f’f "fﬁgg;é o '%e lﬁ»%) %Yféz% (M+H)".

chlbrebipness.
vvater/tetrahydrofuran 1 1(24 nE) , and the m xture was
heated at reflux for 72 h. After coolln

SQ)QRSMJWS[%EM -Dibicl 3] thiazinan-2hng, 10 0 ethf1,3,46,7,110-
r}%ﬁﬁﬁ}%ﬁ %ggﬂo[z PHi%qdmoliantyixhrtactiedcidteaetylrser
W

thane.” The organic layers were pool ed, e5d
drj.e '\%SO‘QI{D&?”O' %9 H% SordiiRe (o 8 eM@8l method of Example 5
Whs paode 20 treat -
) :%E%%g%m - (Gotdochler i ut%f_ fon ﬂ e85 Ho MifnBthoxy-1,3,4,6,7,11b

15 d l mﬂ Qmmﬁdwz RajiseuiBa-2-yl; -caﬂ)az:glcm tert-bygl ester. White

Hist. for 90 mn and heated at 80C
for gdﬁg(ﬁ§%4¥ﬁ (hgen;yl al cohol (369 ng, 3.41 mmol)

-~ was added, and the reaction tenperature was kept at

10QC._f .. The. b-
L0035 8y Tss s ghd “?-%%8 Tt

sonxhh}lxirO-ZHMY@dO[%bdllﬁnﬁq%%%Y MBS uti on, and

brine, 35 dried (MJSO4), and evapor at ed. le 1

Chieealogsapbind WaéProdhest ianetdrione vgﬂadge@w}zgi meﬂloi szii,np ele

202" #d8s Yﬁgrhja%@ﬂ)@f -dirhéthloky-1,3

Pdi!XEhmA, %ﬂg#\/g@éf q:?(\il%;gquuno caﬂ\al\om%rpgéé POPBER ester. White:
solid, MS (ISP) 396.3 (M+H)™.




d) (RS, RS, RS)-(3-Am no-9, 10-di net hoxy-1,3,4,6,7,1
| b- hexahydr o- 2H pyri do[ 2, 1-

wid bsaisagl i n- 2-yl ) -benzyl -carbanmic acid tert- BHyproos/006355

ester A solution of

(RS, RS, RS) - [ 2- (benzyl -t ert - but ox3fcar bonyl - anmi no) - 9, 10-
di met hoxy-

1, 3, 4, 6, 7, 1l b- hexahydr o- 2H- py#ainegRdg 26 1- a] i soqui nol i n- 3-
yl]-carbam c acid benzyl ester 5 (802 ng, 1.33 nmol)

i Fﬁ%ﬁ;@ﬁ-—:ﬁ-"Q1,&q'Didixé2[4,2]‘&)&1&@&—11%@11&&@&]10:@&1,B&rﬁﬂ,tlh—hf;XahYdTO'zH- ,
LS , y

L 2hplligiiod, Wite]+)sBaiirotiirmile yifl ioachadimceadthdthe general procedure .

10

in the pr esenc%gﬁfdpﬁ%kmgg%#%&ﬂg%%ﬁ@t i vated -

charcoal, 40 ng), t t was renoved by
filtration and the filtrate evaporated, (fgqlrapnat ogr aphy
(Si 02, CH2C12/ MeOH NHAOH 90: 104H). 2 aftorded the
title conmpound (402 ng, 65%. L3 ght[Ei:D ow foam M
(1SP) 468.4 (MH) +. 110 e)
(RS, RS, RS) - Benzyl - [ 3p( 6-
ethoxy-1,3,4,6,7,11b- 1
i soqui nolin-2-yl]-carbg aci dl tert-butyl ester The
title conpound was pfoduced M accordance with the

general nethod of Exénpl e 5¢c from

(RS, RS, RS) - (3-am no-9, 10-di et hoxy- 1, 3,4, 6, 7,11 b- hexah
ydr o-2H- pyri do[ 2, 1- .

Z]Sa{) zgﬂgﬂﬁg—@ﬂrﬁﬂ?ﬁ 172 banewhh RN uendR-dyl)eacktibatiy kthyl ester

6- chl of ohexanoyl chloride. 15 Yellow oil,

| 00. 4 (MEH) +1 ). o0 sgr o Dimethoxy-1,2:3,4- |
@@%ﬁe@%&eg heth g);/ri/ %—ff%(g%g:%z g %lﬁs ;)2{ J;j ctional

( 6
§ tgtrghwlre-isp yasetic acid ethyl ester (Synthests 19

t'letng%&téi er5 (s> T8eb]. i e GAIRP UL, WES (1BP PEBCEGVIEL', to = 6.4 min
C H Tl OblEh S590 AT hep s s PR R A TR g 520 iopiow rate

et 1soql/mid), 4, 6, 7, 11b- 20

" hexahydr o- 2H pyri do[ 2, 1- a] i soqui nol i n-2-yl]-carbanic

15

20

acid tert-butyl ester. Off-white solid, M5 (I1SP)

(56% (g,S( }tmiﬂa-9,10-dimethoxy—1,3,4,6,7,11b-h?]xahydro—2H-pyr1do[.’?,1—
RS RS, %= 1y (12- 109 . L0 diet hoxy-1,3,4,6,7,1 -
e BRI A M Bul el

ZL-al i soquinol i n-3-yl) - -2-one The tit -
T A e A N N e
meisoprn olin-xd)vpbaticlacid e2liylfestomin accordance with the synthesis of the racemate,
§ E‘Sgﬁsziﬁ?'gﬁ%%ﬂ&“911@*%&55@%9,4)6;@1Mh@ahy&mmyﬁ@[z,l- -
he éfﬁ’%i“é’h?é R i":fg“gk%gﬁ?rn@xﬁmpbe : (_)gaw%ite solid, tg = 19.3

r

v
acinin tEhiralpal yADESKBO3 cm, .3, flow rate 4

u ] _5!1)
Ptanyléﬂm@ﬁﬂ%qtﬁﬂ?m%

46 /mihhH) +. ) 1-((RS. RS .

RS) - 2- Am no- 9, 10-di et hoxy-1, 3, 4,6, 7, | | b- hexahydr o- 2H

pyrido[2,1- a] isoquinolin-3-yl)-azepan-2-one 30 A _

SO I —J= -Dioxo- 1:2 thiazinan-2-yl "9 IO-dimethO "133:4:6)7311b_hexahydr0_

(R‘%H’U(E@q g%%ili’;@lo cérgz F rﬁzh%a:lg,ly -di met hoxy}-wl, 3,4,6,7, - -

| i 49- T , .

isoquinolin-2-ylamine

ol Lol soqu ol 13 Y1) 2 SR 2520t Bl Thacemar,

11§ campo pemat
(RS,RS,RS)-3-(1,1-dioxo[1,2]thiazinan-2-y1)-9,10-dimethoxy-1,3,4,6,7,1 1b-hexdhydro-
2H-pyrido[2,1-a]isoquinolin-2-ylamine (Example 15). Off-white foam. |



bar, r.t., 3 h) in the presence of palladium (10% on
acti vated charcoal ), then the catalyst was renoved by

WP PPAPIIA and the filtrate evaporated. Chr omatrogyRIRbNA/006355
(Si 2, WO 2005/000848 PCTI EP2004%§3_06355 -34
CH2C12/ MeOH/ NH40H 95: 5: 0. 25) afforded the title
conpound (10 ng, 43% . Light ello lid, M (ISP)
374.2 (MrH) T. Exanple 14 g’(ﬁ@%’%&%@}\/@é—)(l;

1-Di oxo-1, 2-thi azolidin-2-yl)-9, 10-di neth x;é- 1,3,.4, §H7 .

| 1BBY-15((RS,RS,RS)-2-Amino-9,10-dimethoxy-1,3,4,6,7,11b- exahydro-2F-pyrido[2,1-
hexahydr-o- 2H pyr iltohRinblial3-ghguinedlyl-py@olidiard-ose NH2 D
N~ H/S p NOp O1 a)

. (RS, RS, RS) -[ 3-(3-Chl oro- propane- 1 -sul fonyd am no) -9, 10-

- di methoxy-1, 3,4,6,7, 11b- hexahydr qz2H pyfido.[2, 1. -a]
soqui nol i n-2-yi]-carbam c acid teri-®butylyester The
title conpound was produced in aecorgdansg with the
general nethod of Exanggg 5¢c_Hyg fram 4
(RS, RS, RS) - ( 3- ami no- 9, 20 dimetpoxXy1, 3, 4, 6, 7, 1l b- hexah
ydro-2H pyrido[ 2, 1- a]i so in-2-yl)-carbamc acid
tert-butyl ester (Exanpl@” 5b¥ and 3-
chl or opr opanesul fonyl chloride. Wite solid, M5 (ISP)

5516.(13 (MH-. b)

('F%, RS, RS) - [ 3- (1, 1- Di oxoi sot hi azolidin-2-yl)-9,10-di ne

thoxy-1,3,4,6,7,11b- °~ .
xRS BS RS Hy 12 emjop- 9. Qrdimstharids i h6 2 brhegalgig 2K pyrido(2.1-
acid tert-butyl eltoguinbfinihel)t4-thethid-grypolidn-hese

produced in accordance with the general nethod of

Exanple 5d from '

“(RSIRS;RS) - [ 3-1(3~"chloro- propane- I---,@rqul Fongl-am No) - 9, L0~ i e

di met hoxy-1, 3,4, 6,7, 11b- ' _ :
hexahydr o- 2H- pyri do[ 2, 1-a] i soqI#i A0
acid tert-butyl ester. CBf-V\/ni ) solid,oVs (ISP)
482.3 (MrH)t. c) -~

(RS, RS, RS)-3-(1, 1-Di oxq:1, 2
et hoxy-1, 3,4,6,7,11b- 200
hexahydr o- 2H pyri do[ 2, 1- a] i soqui nol i n-2-yl am ne The
title conpound was produced in accordance with the

9ORES e é@ﬂﬁ&ﬂl(ﬁfwegémhged £om 1-((RS,RS,RS)-2-amino-9,10-dimethoxy-
10 1,3,4,6,7,11b-hexahydro-2H-pyrido{2,1-a] isoquinolin-3-yl)-4-methyl-pyrrolidin-2-one
(Example 10) by chromatographic separation (SiO2, CH,Cl,/MeOH/NH,OH 90:10:0.25).

azolidin-2-yl)-9,10-di m

(SR)- 1-'((RS,RS,RS)—2—Amian9,10-dimethoxy—1,3,4,6,7,11b—hexahydro~2H—pyrido 2,1~
alisoquinolin-3-yl)-4-methyl-pyrrolidin-2-one: Light yellow foam, R¢=0.20.

(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 ygzllow sc :d, Re=0.15.



10

15

from
(RS, RS, RS)-[3-(1, 1-di oxoi sot hi azolidi n-2-yl)-9, 10-di ne

waaenys/0008384, 6, 7, | | b- PCT/EP2004/006355

hexahydr o- 2H pyri do[ 2, 1-a] i soqui nol i n-2-yl]-carbanm c

aci dtert-butyl ester. White f oafh M5 (1 SP) 382.3

(MtH) +.- WO 2005/ 000848 PCT/ EP2004/ 0 6355 -35 Exampl e

15 (RS, RS, RS) - 3- (1, 1- Di oxgramples 19and 20

[1, 2] t hi azi nan-2-yl)-9, 10-di net hoxy-1, 3,4, 6, 7, 1 b- hexa

hy dr(@)- Qfeé;sﬁnmmpﬂbq dinsasbyoiynbBii6 721 - berﬁah}f@rq\ﬂlﬂwmdom I-
p.0 NO5 a)- a]lsoqumohnv -y1)- 4—methyl—]?yrrol1dm -2-one

(RS, RS, RS) -[ 3-(4-Chlor o- but ane- | - sul fonyl ami no) -9, 10-d

i met hoxy-1,3,4,6,7,11b- hexahydro- 2H pykicg@al 2, 1- a]
isoquinolin 2- yI] -carb am c acig ter -%utyl ester The
title conpound was produced in ICéordange with the

general nethod of Exanple 5c

(RS, RS, RS) - (3-am no-9,10-di ma
ydr o- 2H pyri do[ 2, 1- “a]is ;
tent-butyl ester (Exanp
chl or obut anesul fonyl @ Iorlde DE1300933). Wiite
solid, M5 (I1SP) 532.3 (MtH)+. D)

(R§dRS RS)-[3-(1,1-D oxo[ 1, 2] thi azi nan-2-yl)-9, 10-di ne
thoxy-1,3,4,6,7,11b-

gilxg(gyg @Rgg%&%r | 89 %29 %%?Lpst?)g%} Tglél:' @7 ?c lh]exa@%{dgéglélggyrido[ll_
}n accor dance mﬁﬂﬁOEWQﬁggﬁgfaﬁzﬁgﬂﬁ-ngp 2APPE 5d
rom

(RS, RS, RS) [ 3- (4-chl or o- but ane- I-sulfony &lﬁfﬂb) 9, 10 d
imethoxy-1;3,4,6;7, 1B 15 - NH;- \ -

hexahydr o- OH- pyr i do[2 1-a]isoquj Oﬁ N,
acid tert-butyl ester. Witg, [solid,
(MtH)+. ¢) (RS, RS _O -
RS)-3-(1,1-Dioxo[1,2]th
3,4,6,7,1 1 b- hexahytip<Zrpyri~eo [ 2, 1-a]

i soqui nolin-2-ylam ne The title conpound was produced
in accordance with the general nethod of Exanple le

20 fr
@e@nﬁg Wfrecﬁré’% v af?ﬂrgﬂcﬁgﬂtbz & %1'3]1161 od of Examples
t( 6yl ﬂﬁ‘ﬁzi(SR) 2-((RBRS, RS)f?ammo 9,10- dlmethsg—fg 4,6,7, 11% geexahydrm

hexabygd 221Ha w 123y 4-Sieamil e Holid - Y dpe @xcdaplect 7).
acid ?ﬂ«ﬂ q'ester 3@“ so??g M5 (I SP) 396.3
(M-H) + WO 2005/000848 PCT/EP2004/006355 -36 Exanpl e

1(ER) 1-({(S,5,5)-2-Amino-9,10-dimethoxy-1,3,4,6,7, 11b-hexahydro-2H-pyrido{2,1-
a]isoquinolin-3 -yl)-4-methy1—pyrrohdm -2-one; Off-white foam, tg =40.1 min
(Chiralpak® AD 25x0.46 cm, heptane/ethanol 80:20, flow rate 1 mL/ min).

I] carban1c
(ISP) 496. 3

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




(S,S,'S) -3 - (1,1-Dioxo- [ 1;

thhl azi nan-2-yl)-9, 10- di net hoxy 1,3,4,6,7,11b- hexahyd
2903/00p848] do[ 2, 1- a] i soqui nol i n-2-yl ami ne NH @OER20FL/006355

N OOS0O N, O5 a)

(S)-(6, 7- D|rrethoxy 1, 2,3, 4- tetraqnydro i soqui nolin-1-yl

~)-acetic acid ethyl ester aH‘;?gH}t & gonpound was
om

- (S,S,5)-3-(1,'1-Di"oxo-T1; 2] t-hi azi

10

15

produced in >99 5%e.e fr net hoxy-1, 2, 3, 4-

tetrahydr |so i pol j d, e B
N 8 3 ol o ke P S £ R B Ericor-
with (-)-2'.-ni ta]mgum@m%ﬂédemhﬂ-mra@lm@aﬁ%% with
t he gener al procedure. . of Montzka et al.
(US3452086) . Light yellow solid, M5 (ISH)CRgE. 2
(MtH)+, tR=6.4 mn to (Chlralqah r) EH 15x0. 21 cm
hept ane/ 2- propanol /tri et hyl am nef 75.45: 2 15, flow rate
150 L/mn). b)
(S,'S,'S)-(3-Anm no-9, 14-dj mre :
0- 2H-pyrido[ 2, 1- a]isoq yl)-carbam c acid
tert-butyl ester The-@it vpound was produced from
(S)-(6, 7-di net hoxy-1, 2, 3,4-tetrahydro is
i soqui nolin-l-yl)-acetic acid ethyl ester, in
aé88rdance with the synthesis of the racemate
(RS, RS, RS) - (3-am no-9, 10-di net hox%/ Jh-
| b- he(Rdh?d%)el-ﬂ-iapyno@dq -dirmethoxy-1,3,4,6,7 llb-hexahY 0-2H-pyridol[2, -
a] i soqui nol i n- 2- 1§0§gg{dmn3.91)eg.me&m yhrreBdiar2-0Branpl e
5b). Of-white so tR=19.3 mn (Chiral pak(r) AD
25x0. 03 cm heptane/ethanol/triethylam n{cﬂ’@ 30: 0. 3,
flowrate 4 L/mn). 20 c) NH
an-2-y) -9, 10--di net-ho
xy-1,3, 4, 6,7, 11b- hexahydr o- 2H-ByMt0™ {2, 1- a]
i soqui noI i n- 2 yl am ne d’he 't _compour was produced
in accordance with tfie Sy ESi sNof the racemate,
(RSRSRS)B(lldeﬁ azi nan-2-yl)-9, 10- di net
hoxy-1,3,4,6,7,11b-h hydro-
2H pyrido[ 2, 1-a] i soqui nol i n-2-yl am ne (Exanpl e 15).
Of-white foam WD 2005/000848 PCT/ EP2003/ 006355 -37

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-
pyrldo[z,l -a]isoquinolin-3-yl)- fL—methyl—pyrrohdm -2-one (Example 18).

, 4, 87,11 b-hexahydr

- (5,5,5,5)-1-(2-Amino-9,10-dimethoxy-1,3,4,6,7, 11b-hexahydro-2H-pyrido[2,1-
a]1soqu.1no]1n 3-y1)-4-methyl-pyrrolidin-2-one: Off-white foam, tg = 29.4 min
(Chiralpak® AD 25%0.46 cm, heptane/ethanol 80:20, flow rate 1 mL/ mm)

(R,R,R,R)-1-(2~Amino-9,10- dimethoxy-1,3,4, 6 7,11b-hexahydro-2H-pyrido[2,1-
alisoquinolin-3-yl)- 4 methyl—pyrrohdm-z-one Off-white foam, tg = 41.8 min |
(Chiralpak® AD 25%0.46 cm, heptane/ethanol 80:20, flow rate 1 mL/ mm)




Exanpl es 17 and 18
(SR - 1- ((RS, RS, RS) - 2- Ami no- 9, 10- di net hoxy-1, 3,4,6,7,1

Wh200s08at8ysir o- 2Hpyrido [ 2, 1- a] PCT/EP2004/006355

5

‘Nlelhloirgfon:ml\[él@ mL) was stirred at'40°C for 1 kL, then poure

10

15

20

25

i soqui nolin-3-yl)-4-nmethyl-pyrrolidin-2-one NHZ HO
~ON O 5 and -40-

(RS, RS, RS, RS) - 1- (2-am no-9, 10-di oxy-1,3,4,6,7,I

| b- hexahydr o- 2Hpyri do [ 2, 1-hC%l’]“PT"P%‘1

i soqui noljn-3-yl)-4-methyl-pyrrolidin-2-one NHZ 0 __6~N

i 0 4-(0RS,RSTR)-ZiAthisocHpdimmdboxye 1.8,45% b Uedgrabygip-2H-pyrido(2,1-.
1- ((RS, RS, RS) 'a@i‘séﬁﬁiﬂ@lilﬁs?@)—@ﬂm&&h@%&lyl@yrrolidin—}one

1, 3,4,6,7, 1l b- hexahydr o- 2H pyri do
[2,1-a]isoquinolin-3-yl)-4-nmethyl-pyrroli
(Exanpl e 10) by chromat ographic sgpara I
CH2C12/ MCOH NH40H 90: 10: 0. 25) . T 2
(SR -1-((RS, RS, RS)-Z-Afﬁ no-9,|_}
| b- hexahydr o- 2H pyri dg,y [ 2,

a) i soqui nolin-3-yl)-4-n€ pyrmbl i di n-2-one: Light
yell ow foam Rf= 0.26,
(RS, RS, RS, RS) - 1-(2- anifo- 9, 10- di net hoxy-1,3,4,6,7,1
| b- hexa' -,ydro-2Hp),rido [2,1- 15 a]

I soqui nolin-3-yl)-4-nmethyl-pyrrolidin-2-one: Light
y ) hFusomeathylRiihydr6-fiifan-2A02005/ 000848

PCT/ EP2004/ 006355 -38 Exanples 19 and 20

fﬁ)g utsdcgr?»og; ?%%m%??dﬁizdﬁ@ﬁﬁhﬁatb@é(w&aﬁe&oﬁ199415@68395 1.02 g,
S L R e e
between sat. aq. sodium hydrogencarbonate sotution and dichloromethane. The organic, . .
layer was washed with brine, dried {MgS0,), and evaporated. Chromatography (SiO2
heptane-ethyl acetate gradient) afforded the title compound (576 mg, 56%). Colourless
liquid, MS (EI) 118.9 (M+H)". '

im- 2- one
n (Si02,

cy-1,3,4,6,7,1

b) 3-Chloromethyl-4-fluoro-butyryl chloride

A mixture of 4-fluoromethyl-dihydro-furan-2-one (871 mg, 7.37 mmol), thionyl
chloride (4.39 g, 36.9 mmol), and zinc chloride (60 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, 359%). Coloutless
liquid, "H-NMR (300 MHz, CDCl): 4.65-4.55 (m, 1 H), 4.50-4.40 (m, 1), 3.70-3.60
(m, 2 H), 3.25-3.05 (m, 2 H), 2.80-2.60 (m, 1 H).

c) (RS,RS,RS)—[3—(3—Chloromethyl%—ﬂﬁoro—butyrylamino)~9,10-dimethoxy— |
1,3,4,6,7,11b-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-1,3,4,6,7,11b-hexahydro-2H-pyrido[2,1-

alisoquinolin-2-yl)-carbamic acid tert-butyl ester (Bxample 5b) and 3-cthtomeﬂlyl-4—
fluoro-butyryl chloride. White solid, MS (ISP) 514.5 (M+H)™. T



O 5 and
(S9-1-((RR R-2-am no-9, 10-di net hoxy-1, 3,4,6,7, 1

w20 nahugr o- 2Hpyrido [2,1- a] PCT/EP2004/006355

10

i soqui nolin-3-yl)-4-nmethyl-pyrrolidin-2-one Chiral
NH2 ,,, N iO H,, O | ~NOTf#T#4the title conpounds

B o e oortans it e 116 92530 AL Sy

( $B),d7,0 (RBeRSyRR) 2B pyridut2,9:al Bodiimelingxyll-tarbamicacid feyt-butyl

b- hexahydro-—-. " ' B R . C

2f8'Byrido[ 2, 1- a] i soqui nol'i n-3-yl ) -4-nethyl -pyrrolidin- -

2-one (Exanpl e 17). . . d of Example 5d

(Rpe i composydysaprfsee! FocigeiyiR Py SOl - EEE

| rdne KRORERG) 1B+ pyahlatomiethyl 4-fjuoro-butyrylamino)- 1 “dimethoxy”.

if oL ggq%;}zg{ahl%o_ | yﬁa(b[afzyﬁ]mquﬂjoﬁnzz-qﬂde:arb@m ofid feat-butyl
oam =.40. j [ Rakgy) AD 25x0.46 cm

hé&PEh "é“g‘ﬁtfﬂtg?m%gé : f:]%'\?\/(rat eT%L m./mn). 1s

(9-1-((RRR-2-am no-9, 10-di net hoxy-1, 3,4,6, 7, |

| b- hexahydr o- 2H- pyr i 2,.1- . ~2H-pyrido[2,1-

1) SOARP RIS Ao SOy Ly Hbshealydro-2H-pyride]

Ol isodpiihelin-Gayh-4tfRicrodethyl-pymolidictd-PRF pak(r) AD .

25x0. 46 cm heptane/ et hanol 80:20, flowrate 1 le 1

My e codD AR5 RGREAEBET4EBRDOGE Bib3BE geneyd method of Example le

| g NG a2 methyl-2-oxo-pyrrolidin-1- 1)-9,10-dimethoxy-
;%;%}é;ﬁ" %ﬁ:ﬁﬁ;, gﬁ@gﬁ;ﬂgﬁ 6&%£dh%~§iy¥];—ca.rbamic acid tert-butyl

quiste@) Tight3rellbyv-odl; MR (iSR)-37P5r (D n- 2-one Chiral  NH2
i0OHO 1: N5 an d

(RRR, R) ~1-( 2- ani no- 9,-10-di met hoxy- 1,3, 4, 6,7, | | b- hexahy.

15

20 23b from 5-methyl-tetrahydro-pyran-2-

25 The title compound was produced in accordance with

dr o- 2H pyri do[ 2, 1- a] Example 24
i soqui nol i n-3-yl)-4-nmethyl -pyrrolidin-2-one

1-((RS,RS,RS)—2—Amin0-9,10—dimethoxy—1,3,4,6,7,llb—hexahydro—ZH—pyrido
aj isoquinolin—}yl)—5—methy1—piperidin—2—one

(2,1-

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

cordance with the general method of Example

yne (Tetrahedron 1993, 51, 6237 ). Colourless
0-1.85(m, 2

The title cbmpound was produced in ac

liquid, "H-NMR (300 MHz, CDCls): 3.50-3.40 (m, 2 H), 2.95 (td, 2 H), 2.0
H), 1.70-1.60 (m, 1 H), 1.04 (d, 3 H).

b) (RS,RS,RS’)—'[S—'(5—Chloro—4~methyiépentand§r1amino)w9,.10¥dimethoxy—1,3,4,6,7,11b~
hexahydro-2H-pyrido[2,1-a] isoquinolin-2-yl]-carbamiic acid tert-butyl ester ;

the general method of Example 5c

from (RS,RS,RS)—(3-amjno—9,1O—djmethoxy-1,3,4,6,7,11b-hexahydro—'2H=P'yrido[2,1— 1
a)isoquinolin-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)". '



Chiral :NO ONThe title conmpounds were produced in
accordance with the general nethod of Exanples 10 6

V?‘E%?"é’&f‘%%?“m) 1= (2- ani no-9, 10- di et hoxy- 1, 3, 4, b 7.1 0003
| b- hexahydro-2H _ -42 - o
s & b R P S 87
( SeSiSaR)-oir 631N M0 RodOndiinretiipxyrbdm; akidtert-butpl diexa .
| h?&%@%%ﬁﬁ?dgﬁ?l-] odéindhurR L .
A T e NN (e e
B A 8 G M
5 My 1i.8)7,1 1b5hexahydro-2H-pyrido [2,1-a]isoquinolin-2-yl]-carbamic acid tert-buty’
( RRRR)w= =+ 2n A b dizast 1,3, 4,6,7,11Db-hexahyd .
F & ﬁ_Lrl) rti}'g%ﬁg,bi}gﬂg (jﬁﬁ}) (Moeeyy
a] i soqui nol'i n-3-yl)-4-nethyl -pyrrolidin-2-one:

O f.- whi t R = fHo 8 4 F Ak heyabhBro-2H-pyrido[2,1-
25‘;301%%%’1?%%?%5? eél#,aﬁléﬁ%tgo: 2%,5’4fﬁw rate 1 T

ma]ison)inolD 3200510008k BIPeeH=E9884/ 006355 - 40 Exanpl e

23 1-((RS, RS, RS) - 2- Ani no-9, 10-di net h -1,3,4,6,7, 41

| bmee;éeswﬁi@ﬂmfmﬁmmduge%m sccopance with the général méthod of Example e
10 'N'S_g | QRS S%'-o[y,Wﬁhﬁéth@fyoﬁ&hyéthﬁyz'bmw@aﬂdm-dbﬂ@iﬁ’4:6;?’11?"

0] . 1S . TSR ST . & B 3 id tert- ester. L1g

AR e e
- 4-Yeflowonlidevih WISPABKE-8 (M)} an- 2- one ( Tet r ahedr on

1994, 50,6839; 1.02 g, 8.78 mmol) and

bi s( 2- met hoxyet hyl ) ani nosul f Gxamplefd5uori de (3.88 g,

e o 4706 <MD i-n -« .chh-or-of orm .(‘4_:_‘7_4_‘_‘ ). was stirred at. -40C- L
for %RQRSk@g-ﬂi%ﬁ&%o@li@dhﬁﬁh@ﬁﬂ15&6,Vﬂﬂbﬁemahyﬁm‘@§ewn 0[2,1-
sat um hydr

. vad. so ogencar banat 8. bhemignd
15di.chl or onet hane. The, o’ﬁbsgﬂlll%l%%%l 72?/3’?5%3 vvzlashed with
brine, dried (MpSO™4), and evaporaigppl. Chr omat ogr aphy

(Si-02, heptane-ethyl acetate gradi én af forded the
title conpound (576 ng, 56% . ‘

a) (RS,RS,RS)-(9,IO—Dimethoxy—S-propionylamino-1,3,4,6,7,11b-hexahydro-21—1—
pyrido [2,1-a]isoquinolin-2-y1)-carbamic acid tert-butyl ester

The title compound was produced in accordance with the general method of E‘lxample 5¢
20 from (RS,RS,RS)—(3-amino-,9,10~dimethoxy~ 1,3,4,6,7,1 lb—hexahydro-ZH:pyndo[Z,_ll-
" alisoquinolin-2-yl)-carbamic acid tert-butyl ester (Example 5b) and PI‘OPlOIlYl chl_onde..
Light yellow solid, MS (ISP) 434.6 (M+I—-I).+.. .

bj (RS,RS,RS)—N-(2—Amh10—9,10—dimeﬂmxy— 1,3,4,6,7,1 lb-—hexahydro-ZH—pyrido [2,1—
a]_iquuinoﬁq—S_—yl)—propior_lamide ' o

25 'I‘he- title com?ouxid was pro&ﬁced in accordance with the general meﬁhod of Example le
from (RS,RS,RS)-(9,10—dimeﬂmxy—"sf-propio_nylamino-—l,3,4,6,7,1lb—h-e}:ahypdro-ZH_- .
pyrido [2,1-a] isoquinoﬁn-Z—yl)-carbanﬁc_add tert—butyl ester. Off-white soh_cL MS (IS )

T 3345 (M+H)™ | - - |



liquid, M5 (El') 118.9 (MtH)+. b)

3- Chl oronet hyl - 4-fl uoro-butyryl chloride A m xture of

~ t hyl - di hydr o-furan-2-one (871 ny, 7. B¢&1/EP2004/006355
Vﬁ%%#%&&@%?onyl 15 chloride (4.39 g, 36.9 mmol ), and

zinc chloride (60 ng, 0.44 mmot¥$3was stirred 72 h at

80C, then excess thionyl chloride was renoved by
‘distillation. Kugelrohr di sERTREiZ8n of the residue _
(85C,- 0.2 nbar) afforded the title conpound 4g§)£§, ido[2,1-
RS, RRGUN.-EEA mikb oyl 0} dinkthba}- 1,386, MHD-heper gy 2 Pynaelat
455 (m 1 H, %.]Ebgqénéﬁn_@?]);ﬂ)u amide70-3.60 (m o
,. 3.25-3.05 (m , 2.80-2.60 (m 1 H. 20 c)

(RS, RSRS) - [ 3- (3- Chl or oret hyl - 44t ] uor o- but yryl am no) - 9,

10- di net hoxy- -~ = '
1, 3,4,6, 7, 1I'b- hexahydr o- 2H p)
yl]-carbam c acid tert-butyl

was produced in accordar A
Exanple 5¢ from
(RS, RS, RS) - (3-am no-9 ¢ oxy-1,3,4,6,7,11b-hexah

ydro-2H pyridO[ 2,1 25 aJisoqui nolin-2-yl)-carbamc
acid tert-butyl ester (Exanple 5b) and
3-chloronethyl -4- fluoro-butyryl chloride. Wite
solid, M5 (I1SP) 514.5 (MtH)t. WD 2005/ 000848 thods of B e 5c
PCT/ EP2004/ 006355 -4 s with the general methods ol Example
5¢( R'gl AR Haﬁlplﬁg(r}%%)élt’%a < Ec}ancg_ 148 ¥ dihizatylir@2H-
c LY 0-afm B Oy 31498, 7 1B h
, énddierfeyth GRS, RS)-(3-amino-9,10-dime = e 5b) and butyryl
1. 3oy, T-alibbdinolih ekl @bamiadcitbient-hutg ssts3 (BRI A2L2
yl ?:gjaéebaﬁfgléw%ﬁg, Mgr(jgﬁgg@g_ls_(lva&ﬁ)é”r The title conmpound
~wa% Produced i n accordance with the general -net.hod of
Exanple Sd 5 from o
(RS, RS, RS) - [ 3- (3-chl or onet hy'ﬁ;é‘mi:lé&.@* o- butyryl am no) -9
, 10- di net hoxy

1; 3; 41 6; 7, | | b' hexah _dr O_' 2 i [g - i oLl e@ 1 '1%',4,6,7,111)"
1oyl ]- mme@W&@Mggﬁgggﬁ-&[ a’g"ﬂ?%)ii%‘%ﬁ? aftr‘i’?ék?” |
VB (I SP) 478. 5hdihfiito-28)-pyrido(2,1-ajisoquin
1- ((RSRS, RS) - 2- Ami no- 9, 10- di met hoxy-1, 3, 4, 6, 7, 11b- he) a

hydr o- 2H pyri do[ 2, 1- NH, "
a] i soqui nolin-3-yl)-4-fluoroneths r ol#e+n- 2- one
io The title conpound cordance with

t he general nethod of|
(RS, RSRS) - [ 3- (4-f | uor 3

359
4.6
2 H

= H

|eo'§, al~s0qui nol i n- 2-
ester e title conpound
he §tneral nethod of

10-di net hoxy- 1, 3,4, 6, 7,jf exalydr o- 2H pyri do
[2,1-a] isoquinolin-2gy arbdm c add tert-butyl
ester. Light yellow 0||I , M5 (1SP) 378.5 (MtH) +.

Exanpl e 24

The title compound was produced in accordance with the gen:ral 111e'r1:0c::r of ;}J;ample 5¢
and le from (RS,RS,RS)—(3-amino—9,10—dimetho;qr—1,3,4,6,7,1£§—hex;1n)5fb_ 0- : -

15 pyrido{2,1-a] isoquinolin-z-yl)—carb amic acid "cert-but}d ester (::xahn/';i ;I - ) an
cyclopropanecarbonyl chloride. Off-white solid, MS (_ISP) 346.3 ( . :



15 1- ((RS, RS, RS) - 2- Am no- 9, 10-di net hoxy-1, 3,4,6,7, |

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

i soqui nolin-3-yl)-5-nethyl-piperidin-2-one NH2 H O N
>- Chl or o- 4- met hyl - pent anoyl chl oride The t

O _a [
“%bﬁ%@&ﬁ& was produced in accordance with th@cﬁ@ﬁéwﬂwm“ﬁ

10

15

nmet hod of Exanple 20 23b from-

5-met hyl -t etrahydro- p7ran-2-one (Tetrahedron 1995, 51,
6237). Col ourless | i quixdmphds BB&1dZ00 MHz, CDC13):
3.50-3.40 (m 2 H), 2.95 (td, 2 H, 2.00-1.85 (m, 2

sR)A-((8s i{s@@ b mihokd, 10-dinRehofphL, 33,64, 1bhexahydro-2H-pyrido(2,1-

o pdaghp gt son i) -9, -

hexahydr o- 2H pyri do[ 2, 1- a] i soqui nol i n- 2—yF] - car bam c
acidtert-butyl ester 25 The tiéhe conpound was
produced in accordance with theg genkral) net hod of
Exanpl e 5¢ from : N
(RSRSRS) - (13- ani no- 9| 10- di n¥ 1,3,46,7,11b-hexahyd
ro- 2H=pyrido[ 2, 1- ajTso0tkF -yl)-carbam c acid
tert-butyl ester Lgxa; and 5-chl or o- 4- et hyl -
pent anoyl chl ori deToO g solid, M5 (I1SP) 510.6
(M+H) +. WD 2005/ 000848 'PCT/ EP2004/ 006355 - 42 C)
( RS, RS)-[9;

nmet hoxy- 3- ( 5- net hyl - 2- oxo- pi peridin-1-yl)-1,3,4,6

h ;(%%ﬁ RS R 10 dlmethoxy-l 3,4,6,7,11b-hexahydro-2H- pyndo[z 1-
e
SO%E‘E‘E’P

acid tert but #ﬂlz ﬂ%}%?éﬁi mﬁg&%%sﬁggumcgd

in accordance with the general nethod o
from

anpl e 5d

(RS, RS, RS) - [ 3- (5- chl or 0- 4- net hy‘,“"-zpe fangyl ani no) - 9, 10-
dinmethoxy 5 1,3,4,6,7, | aljydNe-x pyri do
[2,1-a]isoquinolin- 2 y & aci avtert-butyl
ester. Light yell owOsi 474.%8 (N%kb+ d)

1- ((RS, RSRS) - 2- Am no- gi metjhoxy-1, 3, 4, 6, 7, 11b- hexa
hydr o- 2H-pyri do[ 2,°%p
i soqui nol i n-3-y1)-5-nethyl -piperidin-2-one The title
conmpound was produced i n accordance with the genera

n% %% of Exa u]chfr ﬂm—((RS RS RS) 2-amino-9,10-dimethoxy-

| _1)31 46 L - hej@h P'g pynd(o)f?. fwoqumoﬁx 3- ﬁ)’ 2 )ﬂgtoanPeﬁri}’Il\I—%Héﬂldm-
hearn(BxoapleRPypyichspmiasragicsatirian SRR BN

agod 0 eetenlatsy0l258st er. Light  yellow solid, Ms (1SP)
374.5 (M+H) +. Exanple 25

(SR)-1-((RS,RS,RS)-2-Amino-9,10- dimethoxy-1,3,4,6,7 ,11b-hexahydro-2H-pyrido[2,1-
a]isoquinolin-3-y1)-4-fluoromethyl-pyrrolidin-2-one: Yellow oil, Re= 0. 45
(CH,Cly/MeOH/NH,OH 90:10:0 .25).

(RS,RS,RS,RS)-1-(2-Amino-9,10-dimethoxy-1,3,4,67, 11b-hexahydro-2H-pyrido[2,1-
a]isoquinolin-3-yl)-4-fluoromethyl-pyrrolidin-2-one: Light yellow solid, R¢=0.40
(CH,Cl/MeOH/NH,OH 90:10:0.25).



(RS, RS, RS) - N-(2- Ami no-9, 10-di net hoxy-1,3,4,6,7,1
| b- hexahydro-2H pyrido [2,1- 15
v bRMkisae! | n-3-yl ) - propionam de NHZH Hi0 N fefhpaogs/nossss
(RS, RS, RS) - (9, 10- Di et hoxy- 3- propi onyl am no-1, 3,4,6, 7,
11b- hexahydro- 2H - 45 -
pyrido[ 2, 1-a]isoquinolin-2-yl)-carbam c add tert-butyl
ester The title conpound wWeldfted i n accordance _
. with the general nethod of Exanple 5¢c 20 from ) 1
- 53(551-'f"@s;é)gz%iﬁeé@lCiahﬂéfhbtael,%ﬁﬂﬁmh&a?@bzmg[2’ o
ydro-"2H-pyridof2,l-1af i i [MeEWw X 3 Gk idcodhboride '
tert- bu?{))%/o &J&D'%%?g‘ﬂngﬁ%%g’lﬁ%r@m?ﬁﬁ%pi onyl gﬁﬂl ori de.
Li ght yellow solid, M5 (ISP) 434.6 (MH) +
(RSRS, RS) - N- (2- Am no-9, 10- di met hoxy-1, 3, #, 6, 7, 11b- hexa
hydr o- 2Hp) ri do[ 2, 1- a] i soqui noNra- 3{y1 )\ propi o
nam de 25 The title conpound was-Aar ogh in
accordance with the general pefhod nple e from
(RS, RS, RS) - (9, 10- di n®t hoxy: 3- i_ohyl anPno-1, 3, 4, 6, 7,
I | b- hexahydr o- 2H :
pyri do[ 2, 1-a] i soquinol rati c acid
tert-butyl ester. Off-whife solid, MS (ISP) 334.5
(MtH) . WD 2005/ 000848 PCT/ EP2004/ 006355 -43 Exanpl e
26 (RS, RS, RS)- N (2-Anino-9, 10-di net hoxy-1, 3, 4.6, 7, _
(b33 Chidbbmythy HéEmore-bayrHismincal Mol imethofi) 246,71 10
- gggagg?&?,ﬁ@?l}}ﬁao N, 1-b i fRindlin2 §1] -GuBhsictacitl tert duviyl sl
was produced’in

accordance with the general nethods %1;3 s
Examl.e 5 le f . nee wi e 1 method of Example 5¢
e e b T
r &Oﬁﬂs’$3§)‘(3‘ﬂml,019»é¢1dé@&ﬂ?%1 R P HERFHIAT & g
t@{i&c@mﬂgwpﬂ)edaruaﬁnampideteﬁmutﬂredeb e 16% |a83i gloromethy
Yﬁuglgo- E&HI thioMe (hEAp1848b )2 Gfffeilife-solid.

b) [(S,S,S)-3-((S)—4—F1uoromethyl—2—oxo—pyrrolidjn-l—yl)-?,lﬁﬁdimeﬂloxy—l,3,4;6,7,11b-

' hexahydro—ZH—pyrido[2,1—&]isoqﬁnolin—?.—yl}carbamic acid t.ert—butyl ester an o
[(S,S,S)—3-((R)—4-ﬂuoromethyl—2—oxo-py:trolidin-l—yl)—9,19—d1meﬂ10xy—1,3,4,6, ,11b-
hexahydro-zH-pyrido[2,1~a]isoquinolin—2—yl] -carbamic acid tert-butyl ester

Sodium hydride. (55-65% dispersion in oil, 1.14 g, 28.5 mmol)' was added to a Suspi.gsmn
of [(S,S,S)-3-(3-chloromethyl—tl—ﬂuoroebutyrylamino)—9,10.—d1meﬂloxy~1,3,4,6,7,1 -1 .
hexahydro-2H-pyrido[2,1-a} jsoquinolin-2-y}]-carbamic acid tert-butyl esizer (6.'?'2 g, 13.
mmol) in N;N-dimethylformamide (95 mL) at r.t., then after 1 h the reaction nm.ctlllre
-was poured onto ice and partitioned between ethyl acetate and water. The Qrganlc ayer
was washed with brine, dried (MgSOs), and evaporated. Chromatography (5102, N
- éy;clohexaneIZ—propanol 4:1) afforded [(S,S,S)—B-((S)—4—ﬂu0r0me-thy1-2'-oxi)-pyr11011dm_
1-y1)-9,10-dimethoxy-1,3,4,6,7,1 lb-hexahydxo-?.H—pyrido [2,1-a]isoquinolin-2-yi]-
carbamic acid tert-butyl ester (2.40 g, 38%) and the epimer, [(8,8,8)-3-((R)-4-
‘ ﬂuoromethyll-z"-oxo—py_rmlidhl—1—y1)-9,10—dimethoxy— 1,3,4,6,7,1 lb-hexihydrc—2H~
25 pyﬁdo[z,l—a] isoquinotin-2-yl]-carbamic acid tert-butyl ester (2.73 g, 44%). |

20

| [(S,S,S)-3-((S)—4—F1uoromethyl—2—oxo—pyrrolidin—l-yl)-9,1(.)-dimeﬂ10xy—1,3 ’-4"6.’7"1 1b-
hexahydro-2H-pyrido{2,1-a] isoquinolin~2-yl]-carbamic acid tert-butyl ester: nght
yellow foam, Re= 0.6 (8103, cyclohexane/ 2-propanol 1:1).



Exanpl e 27 10 cycl opropanecar boxyl i c add
((RSRSRS) - 2- ani no-9, 10-dine oa -1, 3,4,6, 7, 1l b-

%?W@SQ%ZH pyrido[ 2, 1- a]-i soqui nol i n-3- ) NHZP('Elr/Ef)zJ}L/oossss |

The title compound was produced in
accordance wth the general nethgds of Exanple 5c¢ and
le from

( ,Fé%)%imé)%-@mﬁ&heﬂ%pzxﬁmymmml?ya,-%;t@ﬁﬁnhﬂhbxhé_)aam@z1-_1b~‘
YRLONE arro R 90k, da B0 b e 2t n AU PRS Light
BT APEVe- TRk e PR AR e B0) “and. LR
cydlaspioamaRet AriSHYH CERRFIRR2 PE¥RORhiEY solid, M8
(1SP) 346.3 (M+H)+. WD 2005/ 000848 PCT/ EP2004/ 006355
-44 Exanpl es 28 and 29 0721
(BRI 1-((6RS) RSARSho 3, Wrilinetigyxyel, et Hoxhaxehgdug FIpypidol 21-
by 1,03 ohk AR bARhShi=pyalolidsgumratihyirSetbjide

> 211%&3%%/% ﬁylz-pyrrol i d?lnlzyg-oone ,--F erfz HO ON
5 () -2-oxo-pyrrolidin-1-71)-9,10-dimethoxy-1,3,4,6,7,11b-
(Hg,[g?,‘ RSy Fluopomathy -2 og0o-g3 % il(rirlel\lt 3@}/- L3 2,661? 10 B7540 2. 502
h bseeahy dioo2 i pygidol 2-al poquinglyn-2-yl]-carbamic dcid tert-bu 1 ester (2.40 g, 5.
i orol) wab bomripd Yo £5)F1-((t D ainpPoolimsteg=bhd .6 11b-
Nﬁ%{aﬂydﬂd—ﬁ{-pmdo[2,1-a]isoquinolin—3—yl) ~4-ﬂu0romethy1—pyrrohdm—2—ane in

10 accordance with the general method of Example le. The product was dissolved in 2-
- propanol (10 mL) and treated with hydrogen chloride (5-6 M in 2-propanol, 37 mL).
' ‘The suspension formed was stirred for 64 h at r.t., then the precipitate was collected by

fltration and dried, to afford the title compound (2.04 g, 91%). White solid, m.p. > 300

°C.

.15 | | o ‘ _Example 31

(R)-1-((S,3,9)-2-Amino-9,10-dimethoxy-1,3,4,6,7,1 1b-hexahydro-2H-pyrido[2,1-
a)isoquinolin-3-yl)-4-fluoromethyl-pyrrolidin-2-one dihydrochloride

~—F

oy
oy
-

CIH

- Thetitle con_lpouild was produced in-accordance with the general method of Example
- 20 30cfrom [(S,S,S)~3—((R)-_4Jﬂu0romethyl—2-oxo—pyrrolidin—l-yl)—Q,10~djmethoxy— |
1,3,4,6,7,1 1b¢hexahydro—2H-pyrido[2,1—a]isoquino_1in—2_—yl] -carbamic acid tert-butyl

 ester (Exainple 30b). White solid, m.p. > 300 °C. '



O The title conpounds were produced from
1- ((RS, RS, RS) - 2- am no- 9, 10-di net hoxy 10

wo 3acdiofosis 11 b- hexahydr o- 2H pyri do[ 2, 1- a] i soqui Belidastusoes3ss
yl) 2% Eg'y

10

15

-4-fluoronethyl -pyrrolidin- 2-one (Exanple
chr omat ogr aphi ¢ separati on (Si 9% - CH2C12/ MeOH NH40H
80:1: 0.2, then 95:5:0.25). _
(SR) - 1-((RS, RS, RS) - 2- Ani no-EBxangplgPdet hoxy-1, 3,4, 6,7, 11
b- hexahydr o- 2H pyr.i do[ 2, 1- . - ’ '

ali gqml’\?h&isP_};zsﬁmaao-é;mldimreﬂmhyié,ﬁyrlrlbrhwtmoo%wﬁdc’[2’1‘-, -

“Yel | ow oi I,

00:10: 0. 25). 0-afRodmindifd3 GhRo ROk Gt

(RS, RS, RS, RS) - 1- (2- Ami no- 9, 10-di ﬂﬁt ho% 3,4,6,7,11Db-
hexahydr o- 2Hpyrido{ 2, 1- =2 0 '
a] i soqui nol i n-3-yl)-4-fl uor onet ks pyit I"di n- 2- one:

Li ght yellow solid, R = 0.4Q 21C12/ NeOH NH4OH

90: 10: 0. 25). WD 2005000084 TAEPZ2004/ @D6355 -45
Example 30 (S)-1-((S,
S) - 2=Am no- 9, 10-di e, hox
yrido[2,1 ' }l '

al i soqui nol i n-3-yl)-4-fl uoronethyl -pyrrolidin-2-one
di hydrochloride F NH2Z N | HO.~\ NOGCHS5 a)

- ‘, 7,11 b-hexahydro-2Hp

(S, S, S)-3-(3-Cnhl oronret hyl - 4-f1| uor o-_bu&lyr yl grrﬂ&gh{o%s %PExample

- Bhertitlh oxypayrs] wasprpduddsl in accordance with the gen

hsxalygPr b aNREGA )L mmm?tﬂmﬂbazwlmwﬂéhb@ﬁgmm‘
acl dy tisnt but ¥l B3 ULEN Tfhablil h&d (G FBaH €stieExiplu Bty dnd 2-

| Rradladcalieatino R T . ; 5

pr:]@imoethyl chloroformate. Ligh ?rgleorwasohg?ﬂ})o(?sﬁ 34@%’#‘%) ©

(S, S, S)-(3-am no-.9,.10-di met hoxy-1, 3, 4,6, 7,11 b-hexahydr

0- 2H pyrido[ 2, 1- a]isoquinolin-2-yl)-carbamc acid
tert-butyl ester (Exanple 18Bpm@B3A-chor6nethyl-4 1o
fluoro-butyryl chloride (Exanple 23b). Of-white )

sol i3:1((R@)RS,RS)-z-A‘mmo-9,10—djmethoxy~1,3,4,6,7,11b—hexahYdr0-2H-PYnd0[2=1-
[(S,S,9)-3-((S)-4-Ft gﬂ%_ 1)41.8%Sapahal-bsle n- 1-yl ) -

9, 10- di met hoxy- |, SQEflég{l , Bﬂh% ’

hexahydr o- 2H pyri do[ 2, 1- a] i soqui nol i n- 2=yl ]-carbam c

acid tert-butyl. ester and . NH

[(S,S S)-3-((R) -4-fluoronet hyl -2303(0-1\Pyrro idin-1-yl)-

9, 10- di net hoxy- 1, 3,4, 6, 7, | | b- \n/o

o)

a) ((RS,RS,RS)—2~tert-But0)tycarb0nylamin0—9,10—djmeﬂ10xy-1,3,4,6,7,1 1b-hexahydro- ._
2H-pyrido(2,1-alisoquinolin-3-yl)-carbamic acid 3-chloro-propyl ester

The title compound was ?rpduced in accordance with the general method of E-_xample 5¢
from (RS,RS,RS)—(S—amino—9,10—dimethoxy—1,3,4,6,7,1 1b-hexahydro—2H—_pyndQ [2,1-
alisoquinolin-2-yl)-carbamic acid tert-butyl ester (Example 5b) and 3—chloropropy1 |
chloroformate. - Off-white solid, MS (ISP) 498.4 (M+H)".



hexahydr o- 2H pyri do[ 2, 1- a] i soqui nol i n-2-yl ] - carbam c
acid tert-butyl ester 15 Sodi um hydride (55-65%

W SRRS1sP |n oil, 1.14 g, 28.5 nmol) was added 1.0..8:04/006355

suspensi on
[(S S, S)-3- (3 chl oronet hyl - 4-f Fd®ro- but yryl am no) - 9, 10
-di met hoxy-1, 3, 4,6, 7, 11b-

hBXF(RBﬂISQRQkB py-Liisefhdx-3al2-- sag (i, Hokizna-§iy)- badiari 1~ -hexabydro-

NIRRT R o pscliden IR, 1

10

tiﬁ act1 on. xtu e pourad onte hee.ang ethodofEﬁaInplé:Sd |
¢ FiflF GoRROTRY HERRORRHG 10 Ao apc ey the Bl |
ofrgem({(BSIRGRT)- mrm@tw;gw soRb 1 grdimERP raﬁg%&}

aﬁé*}ca@l &R)OEHt OQ'JI-Q]I%@Qﬁ(ﬂhﬂy ~W)StatHamic acid 3- chloro-propy'l ester. Off-

[%{élt 5’%@?{@Ar or)riz h)a/lffgr ((j))e((cj) pyrrolidin-
1 1 )
%Zgg&%égﬁg 3 Oxy%i()%?mi&gﬂ; io’;q%é %’blllb he§al§)rd]r —2H—pyndo 2 1

Cahmmlatﬁﬂl)t[ér’:ﬂcmw -Zoner (2.40 g, 38% and the .
epinmer, [(S, S 9)-3-((R) -4-
firue HEEebMponad ﬂa;yiuted indicoordayde)with the-genenal methpdiofFxample 1e
iy, bR B- (2-qxo-[ 1,3 oxazinan-3 1)-1,3,4,6,7,11b-
%ﬁg@% %?Hegr%% wkr;%g 9{1%5732 (i]acargarmc A l%rt—but}’l ester. Yellow |

[éc&hcﬁl\& (ISPM@}S @VIFHl)or omet hyl - 2- oxo- pyrrolidin-1-yl)-
9, 10-di net hoxy-1,3,4,6,7,11b-
hexahydr o- 2H pyri do[ 2, a] i soqui nolin-2-yl]-carbamc

'ac:ld tert-butyl ester: LightExaysléd foam Rf= 0.6

oz, cyclohexane/Z propanol 1:1). WD 2005/000848

PCT/]EE’(%%Q?% 29nino4510-dimethoxy-1,3,4,6,7,11b- hexahydro -2H-pyrido{2,1-
P37CCR) - A Fluor

15

20

25

9, 10- di net hoxy- §0qu1§og_n tly;}ylS_me&)}st%Bﬁ&h'Zj'oﬁe -yl) -

hexahydr o--2H pyri-do[ 2, 1-a] i soqui nol i n-2-yl]-carbam c

acid tert-butyl ester: Light yellowNoam Rf= 0.4
(Si 02, cycl ohexane/ 2- propanol 1: 4H, c)

(S)-1-((S,'S, 5)-2-Ami no-9, 10- di nethoxyy 1, 3,4, 6, 7, 11 b- he
~xahydr o- 2H pyri do[ 2, 1[ 5
a] i soqui nolin-3-yl)-45f1 ugr pyrralidin-2-one

di hydrochl ori de
[(S,S,S)-3-((S)-4-Fl uor | - 2Joxo-pyrrolidin-1-yl)-
9,10-di net hoxy-1, 3, 4,8, 7,
hexahydr o- 2H—pyr|do[2 1-a]isoquinolin-2-yl]-carbamc
acid tert-butyl ester (2.40 g, 5.02 nmol) was
converted to

(2( lé} _gg[ﬁgi-?gﬂmopﬂég,' 10- di net hoxy-1, 3, 4,6, 7,11 b-
i soqui ngl i n- 3- Elcco &gﬂb&oa(ggxm le
2“’1 d 3@%\@ %Y'%%?df’ﬁ é &F&@M 3‘;@% L£10- 4_(}3(') (m,

| €3bTten mfx@bm@lactm@, @@b@dﬁﬁﬁé@uﬂ

andys, rms«bswmt; b H)ymas@em (@h) oH) czeos(-ws (. L), 1.55 (d 3H).
2-pr opanol . < The suspension forned was stirred
for 64hat r t thenthe precipi-tate was col |l ected

b $§ R3S (A8 pRBlranifladif)-610 Mmieitiohy- KOMIUTED- -hexghydro-
gal—é% do ]1s§qgnno mg%- h] tarbhiRic acid 2R b&yl 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—pyndo[2 1-
alisoquinolin-2-yl)-carbamic acid tert-butyl ester (Example 5b) and 4- cbloro-pentanoyl
chloride. Off-white solid, MS (ISP) 496.4 (M+H)™.




15 Exanmpl e 31
(R-1-((S,S,S)-2- Ami no-9, 10-di net hoxy-1, 3,4,6,7,11Db-he
xahydr o- 2H pyri do[ 2, 1-

al i soqui nolin-3-yl)-4-fluoronethyl-pyrrolidin-2-one
w3l

10

15

20

25

Bl oride a--F N2 Ng H O O N O CPHIEF$a4/006355
title conpound was produced imgaccordance with the
general nmethod of Exanple 20 30c from )

[ 63- @ERSRS,RS (-0 Amide 9, edimebbiy L3 A,65% bbpyexplaidr et -pyrigplp.l-

925ésgqahaﬁlth%ys-&w@wﬁpﬁdmm-ma exahydr o- 2H pyri do

[2,1-a]isoquinolin-2-yl] -carbam c add tert-butyl

S§ %&g@?gﬁﬁ@w Lduc@iﬂ&g)’orﬂﬂ{de da%tlﬁ@genﬁr@dgﬁis dfiBxample
~34L 2 A 1 frtethoxy-

ST RS %S ' %3&%8 ggﬁ%@% % Guclach trt-butyl

| b3 A& AR sy Aot R4 3, Lyelisgquinoli:a-y1] Carbatiic actd tert-buty

i st ellobvi sli®-Ni§ {ISBYAPAI (MHER 2- one N2 Njo | HON O

O 5 The title conpound was produced in accordance with

the general nethods of Exanple  5c, 5d, and le from

(RS, RSRS) - ( 3- am no-9, 10- diﬁfi‘éﬂ‘ﬁ%- 1,3,4,6,7,11b-hexahy

dro-2H p)rrido[2, 1-a]i soquinolin- 2-1yl ).- carham ¢ aci

t er B-((RS,38,RE)s2-dminERdAptimetBogy- hd.67- lérheéﬁ‘lwé{%%ﬁg-wndf’ 2,1-

chl or of or mat &]isdquektilinyse}l)-cvilusedmethyliBatdliSi)2-818. 5

(M+H) +. Exanple 33 10

3- ((RS, RSRS) - 2- Ani no- 9, 10- di et hoxy- 1,874, 6, 7, 1i b- hexa

hydr o- 2H pyri do[ 2, 1- l/(

N\(O

0O

NH,
é H
N
~ o :
a) [(RS,RS,RS)-3-(2-Chloro—1-ﬂuorornethyl—-ethoxycarbonylamino)-9,10-dimethoxy—

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

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°G, (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, 100 mg, 0.26 mmol), pyridine (23 mg, 0.29 mmol), and
4-dimethylaminopyridine (1 mg, 8 pmol) were added. The reaction mixture was a.llowed
to reach r.t. over 16 h, then partitioned between sat. aqg. ammonium chloride solution

~ and ether. The organic layer was washed with water, dried (MgSQOy), and evaporated.

‘Chromatography (8iO3, heptane-ethyl acetate gradient) produced the title compound (65
mg, 48%). White solid, MS (ISP) 516.5 (M+H)".

b) [(RS,RS,RS)-3;(5-Fluoromethyl-z~oxo-oxa101idin-3-y1)—9,IO-dimethoxy— )
1,3,4,6,7,11b-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 5d
from [(RS,RS,RS)-»3-(2-chloro-1-ﬂuoromethyl-ethoxycarbonylamino)-9,10-dimethoxy-



al] isoquinolin-3-yl) - [ 1, 3] oxa zinan-2 -one NH2 n
NN To OIllIlI( NO Oa)

“(16 ?ﬁz}ﬁé)gf}@) -2-tert-Butoxycar bonyl am no-9, 10-di gE{‘&?ﬁ%&momss

, I | b- hexahydr o-
2H pyrido[ 2, 1- a] i soqui nol i n- 3- yI5p~car bam c aci d
3-chloro-propyl ester 15 The title conpound was | butvl
Pi oS, Rd b hesgdrataHesyritiof B 1 tlsogainelind2- Tibeaamisfacid tert-buty

. e+ BC. - + ,
| F@%ﬁﬁ@?s?@gﬁ (%%13)9458965-%\?%9%”- 1,3,4,6,7, 11b-hexah

ydro- 2H pyri-de[ 2, 1- a]i soquinolin-2-yl)-carbamc acid o

- E:E{ %"Kw Z"tzgémsﬂ%?\?ﬁidiélf@%f?' i%@g@'hllgg%ﬁﬁlggﬂzzﬂ-pwido [2,1-

(- Misgarinalp-2 obs7-Goomupe By 55 -48 b) o

(RS, RS, RS) - 9;

10

1 @B bmppuBd (s Prctiufad 3] asgerdanemwith (o gepersl meghod of fixample 1

F?& ‘ ‘}ﬁS}R_S)ZB'li'(Eéﬂu@901:|r16thy1—2—g>x0_-oxazoljdin—3—Ylg—:;;(;&imthox}" butd :
[ urnolj n-.2-yl 1 r:b A 46Nttt acid tert-bu

e {3e4" g ﬂzggfel"?l@'df%ﬁ%éﬁ%do %él "3%]8' 1l'che iérﬁlgccor dance ' 7

wiesthr. t Frllogesobid aM SN §80-6(M& il e 5d  from -

((RS, RS, RS) - 2-tert-but oxycar bonyl am no- 9, 10- di et hoxy-

1,3,4,6,7,11b 5 '

hexahydr o- 2H pyri do[ 2, 1- a] i SEumePPn- 3-y1) - car bani c

acid 3-chloro-propyl . ester. Of- white solid, M SI SP)

46(2 -(ﬂg((ﬂﬁ*gt%lgsP)z-Ammo-9,1o_ajmethoxy-1,3,4,6,7,11b—hexahYdET—bH;]PW1d°[2’1-

3- ((RS, RS, RS) - 2- Ami_no- 9;.10- chh e ifinb2-6né | b- hex

ahydr o- 2H pyrii do@mﬁoﬂ&ng?%?’sglbgﬁ%‘%gﬁ }g%%}l&l) - [ 1,3 ]

i
oxazi nan-2-one The title conpound. was oduced in

~accordance wi-th-the general net W0 off Ex le 1le 1o ..

15

20

N

from - : : -
[ 1,\%] oxazi nan- 3-vyl
8]

[(RS, RS, RS)-9, 10- dunFt'hoxy-ﬁ
)-1,3,4,6,7,11b- -
hexahydr o- 2H pyri do[%,
acid tert-butyl ester.
(MtH) +. Exanple 34 o~
1- ((RS, RS, RS) - 2- Ami np- 9, 10- di net hoxy-1,3,4,6,7, 1

| b- hexahydr o- 2H pyri do[ 2, 1- 15

a] i soqui nohn-3-yl)-5-nethyl -p7rrolidin-2-one NH2 N

(2- oxP

oquiNiol i n-2-yl ]-carbam c
w golid, M5 (ISP) 362.5

a) 4-Chloro-2-methyl-butyryl chloride

The title compound was produced in accordance with the general method of Example u
23b from y-valerolactone. Coloutless liquid, 1H-NMR (300 MHz, CDCl): 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—Chlorp—z-methyl—butyrylamiuo)&,10—dimethoxy-1,3_,4,6,7,11b- .
- hexahydro-2H-pyrido[2,1-a] isoquinolin-2-y1} -c;irbamic acid tert-butyl ester

The title compound was produced in accordance with the general method of I?.Xample 5¢
from (RS,RS,RS)-(3—amino=-9,10-dimethoxy—1',3,4,6,7,l 1b-hexahydxo—2H~pyndo [2,1-
ajisoquinolin-2-yl)-carbamic acid tert-butyl ester (Bxample 5b) and 4-chloro “Zf_fn"?ﬂl}’l'

" butyryl chloride. Off-white solid, MS (ISP) 496.4 (M+H)™.



HONO Oa) 4-Chloro-pentanoyl chloride The title
conpound was produced in accordance with the general
WELHRRoAlis Exampl e  23b from y-val erol actone.  pC1/EP2004/006355
Colourless liquid, '"H NWR (300 MHz, CDC13): 4.10-4.00
(m 201 H), 3.25-3.05 (m 2 Hp}-2.25-2.15 (m 1 H,
2.05-1.95 (m 1 H), 1.55(d, 3 H. b . _
R B RSRS B (it o o pmtanpy e bbb RO
IR e gqgﬁgn lidin-2-one o
2&@%@%@%&%‘2&@%. SO -uiﬁij;]}’gilloi n-2-)?ln]e-car bam ¢ add 1 s
‘tert-hutyl ester The #i Ve e Repdc@dthod of Example
a@_ﬁ’@ﬂ%ﬁﬁ%@mﬂ Wf‘?]%mdﬁelﬁ%f%&?ret%o 'q/gf Ex;%gghi_@ B dind i Ry- :
© (RedRSfiRs) HRERSH N4 Thlap PRGNy T 1S 45, 11b-hea<;9et%£;butyl A
5 yCi!ﬁsgz;,@,b';lﬂwﬂe.@:l[yardﬁﬁp?éﬂéi@[%wit]rifgEi)llmoh?j@rﬁll“%‘bﬁ%‘? goid tert-uty
- acld tent- but: 3l ) and
4_egﬁgf-of%1f03§§f%’nl‘g§ﬁf§’2h-| o Y £ whi e solid, M8
(1SP) 496.4 (M+H).+. WD 2005/ 000848 PCT/ EP2004/ 006355
-49 c) . o dExam le 37 .
1- ((RS, RS, RS) - 2- Am ne-9, 10-di met%oxy- 1,3,4,6,7,11b-hex

ahydr o- 2H pyrido[ 2, 1- a] j].so ~ -2H-pyrido[2,1-
i oK (R Smincr D st 0 B b pgetprdep 2H-pyridol2,
conpound was pr adisoquinolinefegoridmetel-arazaliting 98 er al
met hods of Exanple 5d and le from
[ (RS, RS, RS) - 3- (4- chl or o- pent anoyl ani no) - 9, £0- di met hoxy
5 1,3,4,6,7, 11b- hexahydr o- 2H pyri dIQH% 2,
i soquinolin-2-yl] -carbamc acid ter utylo ester.
Yel l ow solid, M5 (ISP) 360.1 (M-Eyr+~ 2 gl e 35
3- ((RS, RS, RS) - 2- Ani no- 9} 10- di gt hoxy-|1, 3, 4, 6, 7, 11b- hex
ah) rdro-2H pyrido[ 2, 1- @ NT :
i soqui nolin-3-yl)-5-fluor @ V| - oXazol i di n-2-one ~F
NH2 NO p N O 10 a)~_

1ol (RS, RS, RS) - 3- (2- Chl or o1 - f I'uor onet hyl - et hoxycar bonyl a
m no) - 9, 10- di met hoxy*
1, 3,4,6,7, 1l b- hexahydr o- 2H pyri do . R _
[ Zaﬂqak,mgmim@rn'-Buayxytarboaylmm%9&&@1@@&1@%-&1’—’571*»@7’11" hexahydro

2H.pyrido[2,1-alisoquinolin-3-y))-carbamic acid 2-chloro-1-methyl-ethyl ester

The title compound was produced in accordance with the general method oIt:I Example
35a from (RS,RS,RS)—(3-ami110—9,10—dimeth0xy—1,3,4_,6,7,11b—hexahydr0—2 —d 1
15 pyrido[2,1—a]isoquinolin~2.—y1)fcarbarr1ic acid tert-butyl ester (Examplﬁ:iSb) Til N;S )
o chloro—propan-z-oi (J. Chém. Soc. Perkin Trans. 1 1983, 3019). Off-white soli :

498.4 (M+H)™.

b) [(RS,RS,RS)-Q,IO-Diméﬁhoxy—’;’»-(5—m_ethyl-z-oxol-oxamlfdjn—3—y1?-1,3,4,6,7,11b—
hexahydro-2H-pyrido [2,1-a] isoquinolin_-z-yl] ~carbamic acid terﬁ—butyl ester

20 The tiﬂe compound was produced in accordance with the general memod_ofgxample 5d
_ from ((RS,RS,RS)~2-tert—butoxycarbonylam_i.no-9,10'-—djmet-hoxy-1,3,4,6,7,11ﬂ; il .
: hexahydro—ZH-pyrido[2,1;a]_isoq1ﬁ1;olin—3~yl)-carbg_mic acid 2-chloro—1—?1e ¥ -le y E
ester. White solid, MS (ISP) 462.4 (M+H)™. .

c) 3-((RS,RS,RS)-z—Amino—Q,10—dimeﬂ10xy~1,3,4,6,’7,11b-hexahydro-2pryrido[2,1_—7 | .
25 a]isoquino}in—sfyl)—s—meﬂlyl-oxazolidin—z-one

ethod of Example le

' e eon 2 duced in accordance with the general m
The title compound was produced in §1)-1,3,4,6,7,11b-

from [(RS,RS,RS)—9,1O-dimeﬂmxy—3-(5-meﬂ1y1-2-oxo—oxazo]idin—3



ester Pyridine (69 ng, 0.87 mml) was added dropw se
at 0 Cto a solution of 1-chloro-3- 15
ropanol (34 ng, 0.29 mml) in s
‘66 @P%ggthane (0.8 nmL), then the solution Was TER2004/606355
allomed to reach r.t. over 2 h:-5After cooling again to
0 C (RS RS, RS)-(3-anino- h
@t rlaiezl}h]@yyﬂb[ﬁl4}160q71;ﬂd1b1—2}eida¢w’dirml@ﬂdﬁﬂtﬁd’5yl ester. Light
[ rbamic. acid tert-butyl o
%#éﬁg%E§QQ% 3%2%5X&%ﬁpa0 26 mml), pyridine (23"
ng, 0.29 mmol ), -and 4- dlnethylan1nopyr|d|ne (1 ny, 8
'nDI) mere added. The reaction mixture was all owed 20
to reach r.t. over 16 h, then partitioned between sat
aqn'annoniun1chloride'solution and ether. The organic
| ayer was washed with water, dried (MgSO4), and
evapor at ed. Chromat ography (Si 02, hept ane- et hyl
-acetate gradient) produced the title conpound (65 nm,
489% . Wiite solid,, M5 (ISP) 5163 (MH)+. b)
[ (RS, RS, RS) - 3- (5- Pl uor onet hyl - 2- oxo- oxazolidin-3-yl)-9
, 10-di methoxy 25 1,3,4,6,7,1
i b- hexahydr o- 2H pyri do[ 2, 1- a]|squ|noI|n 2-yl]-carbam
c acid tert-butyl ester The title conmpound was
produced in accordance with the. general nethod of
Exanmple 5d from[(RS
RS, RS) - 3- (2-ebl oro- | -fl uoronet hyl - et hoxycar bonyl am no)
-9, 10- di.met hoxy- WO 2005/ 000848 PCT/ EP2004/ 006355 -50
1, 3,4,6,7, 1l b- hexahydr o- 2H pyri do[ 2, 1-a] i soqui nol i n- 2-
yl]-carbam c acid tert butyl ester. Wiite solid, M
(1.SP). 480.-5 (MtH) +... ¢) . -
3-((RS, RS, RS) - 2- An1no 9, 10 di met hoxy-1, 3;
4,6, 7,11 b-hexahydro-2H pyri do[ 2, 1- a]
i sogui nolin-3-yl1).5-fluoro nethyl-oxazolidin-2-one 5 -
The title conmpound was produced in accordance with the
general method of Exanple le from
[(RS, RS, RS) - 3-(5-fl uoronet hyl -2- oxo- oxazohdi n-3-yl ) -9,
10- di net hoxy- -
1,3,4,6,7, 1l b- hexahydro- 2H pyri do[ 2, 1-a] i soqui nol i n- 2-
yl']-carbamc acid tert-butyl ester. Yellow solid, M
(1SP) 380.4 (M+H)+. Exanple 36 10
1- ((RS, RS, RS) - 2- Ami no- 9, 10-di net hoxy-1, 3,4,6, 7,11 b-hex
ahydro-2H pyrido [2,1- a]
i soqui nolin-3-yl)-3-nmethyl-pyrrolidin-2-one NH2 N



IOO N Oa) 4-Chloro-2-nmethyl-butyryl chloride The
title conpound was produced in accordance with the

S hREBhosiet hod of Exanple 15 23b from PCT/EP2004/006355

_acid

y-val erol actone. Colourless liquid, "H NW (300 VHz,

CDC13): 3.61 (t; 2 H, 3.25-3-B5-(m 1 H), 2.40-2.25

(m I H, 2.00-1.85 (m 1 H, 1.36 (d, 3 H. b)

[ (RS, RS, RS) - 3-(4- Chl or o- ZGaiemlhglIEXbuWyl am no) - 9, 10- di

met hoxy-1, 3,4, 6, 7, 11b-

hexah r?lp% pyri do[ 2, 1-aJisoqui nolin-2-yl]-carbanic
utyl ester The title conpound was produced

' {28 ? ? %g:;rnd?c)g%e% t\;\lﬁalzztrs] cggtilmgg ! aflollcr)rwgltng 119grecfher|15t)§ ap {De m%%ufactured ina

10

( RS RStiBRAthaned no- 9, 10- di met ho) Ey- 1, 3, 4, 6, 7, 11b- hexa
hydr o- 2H pyri do[ 2, 1- a]i soqui nolin-2-yl)-carbamc acid
tert-butyl. ester (Exanple 5b) and 4-chloro-2
butyryﬁ%ﬂ—@iﬁde Of-white. solid, M (|SF>)34%%%‘397])éii
(MrH) +. WD 2005/ 000848 PCT/ EP2004/ 006355 -51 c)

1- ((RS, RS, RS) - 2- Am no-9, | o-di net hoxy-1, 3,4,6, 7,11 b-hex
ah) , dKemZH—pdeo[Z 1 a]

i soqui nol i n- -pyrrolidin-2-one ThHggtdt! € 2000 m

con‘pouﬁamﬁ’ﬁkln )rék)%ﬁ{?’é]gge(:l accordance with the gener% &
met hodyQ %ﬂpjngcgm,lo@nd le from 23.5 mg 43.5 mg
[ (RS, RS RS) 3-.(4-chloro-2-nmet hyl -butyryl am nob 9, 10 d

i met hokgct&sehy’éxww 7, 11b- hexahydr o- 2H pyri do 700 mg
[2,1- in-2-yl]-carbam c add tert-butyyls 15.0 m
Lot o ChyBcRaREL | d. NS (1SP) 360.5 (M) + EXaipl & 37 8
3- ((RSg areh 'HLQte9 10- di net hoxy- 1, 3, 4, 6, 12.3mg 17.0 mg

| b- hexa ydro-2Hpyrido [2,1 a]

|

i Soqui Mbighesi@mptepre net hyl - oxazol i di n- 2-one NHA-GREN H 45 ™8
o ON, 10
(

120.0 m 350.0 m
(RS, R@@Sflqé’agggﬁt But oxycar bonyl ani no- 9, 10- driet hgxy- &
, 3,4,6,7, 1l b- hexahydr o-
Film Coat:
Hydroxypropyl methyl cellulose 3.5 mg 7.0 mg
Polyethylene glycol 6000 0.8 mg 1.6 mg
“Talc 1.3 mg 2.6 mg
Iron oxide (yellow) | 0.8 mg 1.6 mg
Titan dioxide ' 0.8 mg 1.6 mg

_ The active mgredlent 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 fitm coat.



2H pyrido[ 2, 1-a] i soqui nolin-3-yl)-carbamc acid
2-chloro-I-nethyl-ethyl ester The title conpound was
W MNe&KEsd N accordance with the general met hodppfpparoos/ooesss -
Exanple 35a from (RS

RSRS) - ( 3- ani no- 9, 10- di met hoxy-1p8;4, 6, 7, | | b- hexahydr o-

2H 15 pyrido[ 2, 1-a]i soqui nolin-2-yl)-carbamc acid

t ext - Pranyple Bst er (Exanpl e 5b)  and 1-

chl oro-propan-2-ol U Chem Soc. Perkin Trans. 11983,

3019). f-whit . : 81td chiMbdEdohnufaytured in a

[ (RS, RS,%@S-{A’%:S fgn%mrrdégﬂlg@%ﬁ( glnrgéfcﬁyl - 2- 0X0- oxazol i di
ne@avghliorial S1amper:7, 11 b- hexahydr o- 2H pyri do ~

[2, 1-a] i soquinolin-2-yl]-carbamc acid tert-butyl"

est er I%gge'drﬁﬁtsti“ e conpound was produced in accor danckercapsule
Wth t general nethod of Exanple 5d from

((RS, RS, RS) - 2-tert-but oxycar bonyl am no-9, 10- di net hoxy-
1,3,4,6,7,11bz ) '

hexah %P%deﬁﬁoa%‘fl&q‘,(l- a] i soqui nol i n-3-yl)-carbanic .
acid Zrchoro-1-nmethyl -ethyl ester. Wite solid, M5 150.0mg
(1SP) 462.4 (MtH) + c) - 20.0 mg
3- ( ( RYHSRSprch- Anri no- 9, 10- di net hoxy-1, 3,4,6,7,11b-hexa ™
hydr o-2H pyri do[ 2, 1- 25 5.0 mg
a] i sogqtinol i n-3-y1)-5- et hyl - oxazol i di n-2-one The

title conpound was produced in accordance with the

general nethod of Exanple le from

[ (RS, RS, RS)-9, 10-di net hoxys 3- t Ayl 2: 0x0- kdi
5 13- y TP SoRpaheHty S YR B0 TUF ODR A N0 ocses
52
hexahydr o- 2H pyri do[ 2, 1- a] i.soqui nol i n-2-yl]-carbam c
‘acid tert-butyl ester. Light vyellow solid, M (ISP)
362. 4'E &MH—EZ(C WO 2005/ 000848 PCT/ EP2004/ 006355 -53
Gal eni¢arp anpl es Exanple A Filmcoated tablets
containing the follow ng i n%r dients can .be,
manuf Aujectiascsolutions @pheentedlViRE AAEPOSPRBT edi ent s
Per tablet Kernel: Conpound of formula (1) 10.0 ng

200.0 MgEocrystalline cellulose 23.5 ng 43.5 ngy
Lact osﬁe%%dr ous 60.0 ng 70.0 ny

25.0 mg

Compound of formula () 3.0 mg
Polyethylene Glycol 400 150.0 mg
Acetic Acid q.s.ad pH 5.0
‘Water for injection solutions ad 1.0 ml
10 The active ingredient is dissolved in a mixture of polyethylene glycol 400 and water

for injection: (part). The pH is adjusted to 5.0 by acetic acid. The volume ig adjustgd to
1.0 ml by addition of the residual amount of water. The solution 1s filtered, filled into

- vials using an appropriaté overage and sterilized.



Povi done K30 12.5 ng 15.0 ng Sodium starch gl ycol ate

12.5 ng 17.0 ny Magnesium stearate 1.5 ng 4.5 ny
WSRRbosE! ght) 120.0 ng 350.0 mg _ Film Coat: peyymp2004006355
Hydr oxypr opyl nethyl cellulose 3.5 ng 7.0 ng

Pol yet hyl ene gl ycol 6000 0.8 ng-326 ny Talc 1.3 ny

2.6 ng Ilron oxide (yellow 0.8 ng 1.6 ng Titan

" di oxi dxabpBPg 1.6 ng 5 The active ingredient is

sieved and m xed with mcrocrystalline cellul ose and

the. )fﬁt {afin {ﬁ %ﬁ%%h%ﬁrﬁg ¥ 13118waRl ibre@@nBican be manufactured in a
ponV|ny£% rro P one I n ma er. The granulate is mxed °

Wi ©OR Ve BBfch gl ycol ate and magnesi um stearate -

and conpressed to yield kernels of 120 or 350 ny
respecihseli¥ntsThe kernels are lacquered with an aq.

sol ution 10 suspension of the above nentioned film

coat. WD 2005/000848 PCT/ EP2004/ 006355 -54- Exanple B
Capsulggﬁ ntayplpg the follow ng ingredients can be

manuf a FE8 “PH8™ conventi onal manner: I ngredients

Per Capﬁﬁﬁﬁbuﬂaﬂﬂﬂ%ﬂﬁﬂagm formila (1) 25.0 my Lactose  5-0mg
150.0 ng Maize starch 20.0 ng Talc 5.0 ng 5 The 8.0 mg
COﬁpOﬂéhﬂ@W&W@ sieved and m xed and filled into '

capsulﬁgmg é%é%y qgie C Injection solutions can 8.0 mg

have t 8W g’ conposi ti on: Ingredients Compound

of f or mgkallythydeogendted plant oils 34.0 mg
Soya bean oil 110.0 mg

i ; 165.0 mg

Weight of capsule contents
Gelatin capsule
Gelatin .y : 75.0 mg
Glycerol 85 % 32.0 mg
Karion 83 8.0 mg (dry matter)
Titan dioxide 0.4 mg
Iron oxide yellow 1.1 mg

 Theactive ingredient is dissolved in a warm melting of the other mgredlents and
the mixture is filled into soft gelatin capsules of appropriate size. The filled soft gelatin
- capsules are treated according to the usual procedures.



Pol yet hyl ene @ ycol 400 150.0 ng Acetic Acid g.s. ad

pH 5.0 Water for injection solutions ad 1.0 m 10 The

w6 bboéRodsd@r edient is dissolved in a mxture of PCT/EP2004/006 355

pol yet hyl ene gl ycol 400 and water for injectio >

(part). The pHis adjusted to 5% by acetic aC|d The

volunme is adjusted to 1.0 m by addition of the

r esi dualamgiBint of water. The solution is filtered,

filled into . wvials using an appropriate overage and

-sterilizeg c%%ﬁ%@lgf&ld:’v@ E‘P 0349 C638OmanSfactured in a

Exanpl e D Soft gel at capsul es containing the

fcﬂonﬁwtw@almgn@m ents can be manufactured in a

conventional manner: Ingredients Capsule contents

Con‘pou&zg{leﬁt@rrmla (1) 5.0 ng Yellow wax 8.0 ng

Hydr ogenat ed Soya bean oil 8.0 ng Partially

hydr og&gt;@@néloﬁfqrnnﬂag) 34.0 my Soya bean oil 110.0  00mg
{in (8@&“ e contents 165.0 ng Celatin 1015.0 mg

capsul ng Gycerol 85 %32.0 ng Karion

83 8. OMisro@ﬁgwllﬂat:émase (AVI@PL Bi0X20e 0.4 ng Iron 1400.0 mg
oxi de gel low 1.1 5 The active ingredient is

di ssol @@unncaabmmﬂthﬁmﬂweof the other ingredients  1*0mg
and t ure led into soft gelatin capsules 1p0m
of appf8 DX{PQHQPQ%DE e filled soft gelatin capsul es &
are tr gigeGantlitetg to the usual procedures. WO 10.0 mg
2005/ 000848 PCT/ EP2004/ 006355
Flavoring additives _ 1.0mg
5 The active ingredient is mixed with lactose, microcrystalline cellulose and sodium

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

into sachets.



-56- Exanple E Sachets containing the foll ow ng
i ngredi ents can be manufactured in a conventiona
gredients Conpound of formula (1) 5 <z
\ﬁ%?&%@gﬁ4 i ne powder 1015.0 ng M crocrlstalIl(ri%gglmwmWOOGD
cel lul ose (AVICEL PH 102) 1400.0%gy Sodi um
car boxynet hyl cellul ose 14.0 gﬂ_ Pol yvi nyl pyrrolidon K
30 10.0 ng Magnesi um st ear at S0 g Fl avoring
additives 1.0 ng 5 The active ingredient is mxed wth
tact ose, microcrystalline cellulose and sodi um
car bO)in'@&IB?{buﬁﬁdflﬂ)ﬁﬁﬁa@Dd granul ated with a m xture
of pol yvinyl pyrrolidone in water. - The granul ate is
m xed with magnesi um stearate and tNgge fl avouri ng
additives and filled into sachets. 905/ 000848
PCT/ EP2004/ 006355 -57 Clains 1. pounds of formula
(1) NW2 Rl zHN R31 / 4 (1H |whergin 5 R is
-C(O-N(R5) R6 or -N(R5)RE; R, _R3~and R4 are each
I ndependent |y hydrogen, dr oxy, | ower alkyl,
| ower al koxy or |ower"al, ¢ et ein | ower al kyl,
| oner al koxy and | ower B may optionally be
~ substituted by |ower al koxycgfbonyl, aryI(Br
het er ocycl yl ;

wherein
5 R'is -C(O)-N(R5)R6 or -N(R))R%

R% R? and R* are each independently hydrogen, halogen, hydroxy, lower alkyl,
lower alkoxy or lower alkenyl, wherein lower alkyl, lower alkoxy and lower a]kenyl may
optionally be substituted by lower alkoxycarbonyl, aryl or heterocyclyl;

R’ is hydrogen, 101ver:a]kyl, halogenated lower alkyl or cycloalkyl;

10 R® 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
~ further heteroatom selected from nitrogen, oxygen and sulfur, said heterocyclic ring
15  being optionally mono-, di-, or tri-substituted, independently, with lower alkyl,
halogenated lower alkyl, oxe, dioxo and/or cyano;

and pharmaceutically acceptable salts thereof.
2. Compounds according to claim I, wherein R!is —C(O)-N(R)R%.
3. Compounds according to claim 1, wherein R is -N(R*)R°.

20 4. Compounds according to any of claims 1 to 3, wherein R?, R3 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.



R5 i s hydrogen, |owef alkyl, hal ogenated | ower al kyl
or cycloalkyl; 10 R6 is | ower alkyl sul fonyl,

‘{@E%%@ d I ower aicylsul fonyl, cycloal kyl sul fp%?‘)ﬂpz?mmoss

5.

10

ylcarbonyl, halogenated | ower al kyl carbon
cycl oal kyl carbonyl ; or RS and R65&-0gether with the
nitrogen atomto mhlch they are attached forma 4
5-, 6: ObmpotRihetedigabungtofdans LitsGteatied is hydrogen.
heterocycllc ring optionally containing a further

het er gat lected f N
sai d et cpogyuretcp it R es PIARMAE (5w Wiffoscn love

ora]]tyllor halbgd:riatqsﬂtlemer dlpdependent |y, with |ower al kyl,
hal ogenat ed | ower al kyl, oxo, dioxo and/or cyano and

phar megce SRRAAR) £1y3Elclasmé D@ 80Fherdn RS is lower alleylsulfonyl,
ﬂpgﬁf]dgbh@%gbgl %S to %aéo%’ ,C aV\,her ein R is

@@IW%OH}’ BT CXHAYTSTY cording to claim1,

wherein R is -N(R)R6. 20 4. Conpounds accor ding
any of1oCahif uhH@ac@or toediy dRRaiR8 1 amfl, WeraimeR @adﬂ& together with |

ependent I ] p ted
O&g‘ﬁ 5‘Uﬁ%g§né‘€%‘8 F% Wh&%&gé%ﬁ hﬁé%/nglgﬁé g%e 5~ a% Wﬂg}%}b r(]sre saturate
R2ori thshiometed hbemcyclic rhg dpaimmolindentaiobisy qjqu@I PR Ay A pXYgED atom

bbb L Rl st g sty e o

oun
acsmbstitutegl, irslepenydeptly.orith lsver akigl & gﬁ% 1, oxo, dioxo and/or

hy 8. Conpounds accordi ng to any of clainms 1 to
' cq'\%{Eereln

‘accor

15

20

25

30

R5 is hydrogen | ower al kyl or hal ogenat ed

l | d fs e
Lo"5 Thbeinonads PEorHEIo QLY Pl R g tha & S uth b
al fiyl Q@E’d to Whick ﬂﬁyl(i?é ktyic(had bm’yylrrollﬁ@e, opmpbdindisone, 4-methyl-
C -
t o@@:‘ﬁgﬂg P one gyaﬁlg‘;l a?)lgjé'h% Q 3. e \%ﬁr@ﬁﬁlﬁg’néﬁéﬁ@memﬁ
at pyeslainfoomne, a—ﬂbom-'jncthﬁ-pmoﬁlhn‘énw @ﬁrrg]éqh@pgt—%adbogfrﬂe,
Dt Urat ed he | .56
unsa BB BTEE RS dihe %ﬂ@%%‘%@ﬁ%ﬁﬂmmﬁ o
i ndnlﬂ}rérd—ilﬂgpymhmd arest %n@@}dém ~8-Ybi Imky ?Jﬁiﬂ]ay
m@l%F{o ﬂﬁgﬁhaﬁﬁaﬁ Egrfl A indind ,azéﬂh‘ike%ﬁgﬁﬂd‘akdhdmw}hnd 6vmethy1—

["'ogenat e ower _al kyl o, dio nd/or
cyamo lidin-2-opaiollierremstiadr eras 1“(1‘8569’&? rﬂrig?’ Zpap-
and R6 together with the nitrogen atomto which they
are at{AehRfpAfls Ma&&hg% ﬁﬁ‘y oplaine! 1i toi 1y Slestasd from the group
4-met hyl - pyrrolidin-2-one, 4-ethyl-pyrrolidin-2-one,
3- RASHPE BYi r ol i di n- 2- one, 5- et hyl

(RS,RS,RS)—(2-amino-9,10—dimethoxy—1,3,4,6,7_,11b—hexahydro—2H—pyrido[2,1—
* alisoquinolin-3-yl)-pyrrolidin-1-yl-methanone,

(RS,RS,RS)-(2—amino-9,10—djmet}loxy-.l,SA,&?,11b~hexahydro—2H—pyrido[2,1-
alisoquinolin-3-yl)-thiazolidin-3-yl-methanone,

(RS,RS,RS)-(2-amino-9,10-dimethoxy-1, 3,4,6,7,11b-hexahydro—21—1-pyrido[2,1~
a]1soqu1n0]1n— —yl) azeudm— -Vl-methanone,

(58)-1- ((RS RS,RS)-2-amino-9,10- dlmethoxy-l 3,4,6,7,11b- hexahydro-ZH—
pyrido[2,1-alisoquinoline-3-carbonyl)-pyrrolidine-2- carbonitrile,

I-( (Rs;RS,RS)—Z-amino—9,10—dim€thoxy—1,3,4,6,7,11b-hexahydro—2H-pyrido[2;1- o
alisoquinolin-3-yl)-piperidin-2-one, : .

(—)-(S,S,_S)-1-(2—amino—9.,10—dimethoxy—1,3,4,6,7,1 1b-hexahydro-2H-pyrido[2,1-
alisoguinolin-3-yl)-piperidin-2-one,



15 pyrrolidin-2=one, 4-fluoro-nethyl-pyrrolidin-2-one,
pyrrolidine-2-carbonitrile, piperidine,
i L' 2-one, 4-nethyl -pi peridin-2-one,
}gkﬁﬁlperldln 2-one, 5, 6-
di hydr o-1 H pyri di n- 2- one, -59-
thiazolidin-3-yl,1,1-dioxo-1,2-thiazolidin-2-y1,1
di OXO[(lr):ﬁ]ktI@RML(Qaﬂnﬁoaﬂ 1,0 aizedtheliys3, MEpﬁnh@;abwéro ZI—I pyrido[2,1-

oxaﬁilzsg g&’hf%‘ég)’%s{jpeﬁal E _g - oxazol | d| n- 2- one,

PCT/EP2004/0606355

rone Xazo I n- 2- one,

1,3 | <dol2.1-
L RS %eﬁwoﬁ%ﬁaﬁigﬁéﬁgr@ﬁ?@%ﬂ%“ fol21
ofalis6RBp6S)- asal}-@anahylrp;pgxdno Zpnaet hoxy-1,3,4,6,7, | -~

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

5 I SOqUi (RGJHSR S 1A} -aBid-0)10 i mrethoply- It Sfnidbehexabydro-2H-pyrido{2,1-

%ﬁg{gﬂ’ﬁ%(g@iﬂ;ﬁ cg o Héiﬁgghoxy 1,3.4.6,7, 1
?]RISS% “Iﬁé\g I%égRéni ! h?%&’%&?ﬂ 3- %_4; %'E?‘Q%”ﬁ’%%u 1dgoh2§(—gyndo [2,1-

hyaimoq@tﬁelfuwﬁrﬂb4fmeth§f1"la}]ﬂ¢l ‘F’Rﬁ’l n-3-yl)
-azetidi n-1-yl - net hanone,

(SS) 1r-((®8${§i$s)25)arrancam10eélﬁleﬂﬂamhﬁ,ﬂlﬁo&mbﬁ@ahycho72,H-Pvndo[2,1— |

%SgﬁimsoqwﬁzbjL - f—q’gtg}lg%ln)z/lo) pyt rol i di ne- 2- car boni t

g_l l( (eRg%Qﬁ§ﬁs\%§) %‘(%ﬁfl’ﬂlao 6 1J£_)Od1g}ertrlécf}ﬁ' )(?/’4 6,7 114) %exah}_ﬁrg_ 2lg~xpyr1do[2 ,1-
al'q]l:‘quumbhpﬁﬂfl&}é[@dlhydrm 1H-pyridin-2-orie, _
a] i soqui nol i n-3-yl)-pi peridi n-2-one, )

( ) ( SL-ERS|RIRER Eamlﬂ@@%01ﬂ{mﬁﬂ1®tyhhﬁ%@7 Bibthecahydro-2H-pyrido[2,1-

ood] 3‘%§3§‘¥one s e Gnas PCTII 2333'02? 006355 255 "
155(21y((jr Sﬁﬁ%@r 55(&?291 31711‘316 )lj(ﬁl)s ?Q'd14m@ﬂ13x§' h B, 416,7,11b-

- phepahydtor2F2-pyridp(2,1-3] 1soqumolm 2~y amine,
1- ((RS, RS, RS) - 2- am no-9, 10- di net hoxy-1, 3, 4, 6,

| b- hexatyris, stibk(nyltdldﬁoHl&]&naz&}anus-yd))qa;zafdlmnﬁ@xy-l 3,4,6,7,11b-

- | _ 0.
%?xéy%g)ﬁ{ P(Ygdeﬁ%i i %@Hﬁgﬁmﬁa&? 1,3, 4,6,7,1 1b- hex
f";?’;jrg P90 oghél Hird 3829919 1b- Fimethoxy-1,3,46,7,11b-
201 masycﬁs-m)pyﬂdafa heligquindinmdtrimmipes, 3, 4,6, 7, 1
| b- hexahydr o- 2H- pyrido [2,1- a] iso

qU| nol tgj%B]_-_ 143 Rg}tlﬁmﬁw@cm ddhahdxpehs,4,6,7,11b- hexahydro-2H-

! Bidinl2-dnd, 6, 7, 1
R TR b0 A B he o Baf,
B o500 (RIS REreA b ;‘mﬁ}ohg T AR NI g i:s?f]ﬁb-hmhydm-m-
pyrido([2,1-alisoquinolin-3 —y1)-4-methyl-pyrrolidin-2-one, ‘
25  (R)-1-((S,S,9)-2-amino-9,10-dimethoxy-1,3,4, 6,7 11b-hexahyd.ro—2H pyndo[z -
a]1soqmnohn— y1)-4- methyl-pyrrolidin-2-one, :
(8)-1-(RRR)- Z—ammo—9 10-dimethoxy-1,3,4,6,7, 11b-hexahydro -2H- pyndo[z 1-.
- aj 1soqum01m— —yl)~4~methy1—pyrrohd.1n~2—one, _ ,
o (S,S,S,S)-l—(2—amm0«9,10—d1met_hoxy—1_,3,4,6,7,11b-hexahy'dro—2H-pyTido[2,1-,
30 a]isoquinoiin~3—y1)—4—methy1-pyrro]idin—2-one,

(R,R,R,R)-1-(2~-amino-9,10- dlmethoxy—l 3,4,6,7, 11b hexahydro-ZH pyndo[z 1-
alisoquinolin-3-yl)-4- methyl—pyrrohdm—fz one,



(RS, RS, RS) - 1- (2-am no-9, 10-di net hoxy-1,3,4,6,7,1
| b- hexahydr o- 2H pyri do [ 2, 1-
) 3@l i n-3-yl ) -5, 6-di hydro- | Fprr|d|n 2-
@(%@@%?RS)-Z- ami no- 9, 10- di met hoxy- 1, 3, 4, 6, 7 PPAe2004/006355
| b- hexahydro 2H pyri do [2 1- a] - 60-
i soqui nolin | ) - azepan- 2- one
(RS, RSHQ@}S@SR 13- not A0 Ao tbepol Sl 21y hysedydon-glpgyrido(2.1-
et hlasoynihoBnds ﬂ)%—ﬂu@ronm}iﬂtp/ydmrd&i—awﬂ do [2,1-a]
I soqui nol i n-2-yl am ne,

( RS RS; | sﬁs kb) b :ﬁhﬁ% 0 %hh@ﬂhogm Bals ?lﬂba%hljgréitzﬁepyndou 1-
qﬁﬁgiﬂ %)Yl}T me#g‘f Pl}:%éé‘ld’m 2- onep.y ridof2,

%él 1-di oxo-[1, 2] thi azi nan-2 7) 10-di h
5xy 1 3 R3}Nb{2-amino- 9,10-dimethoxy-1,3, 4 j6,7,11b- hexahydro—?, -pyndo[Z 1--

hex]&dmyqdﬁmhﬁk}.plgrprd {oaaﬂm@e] i soqui nol i n-2-yl ami ne,
(SR) - 1- ((RS RS, RS) - 2- am no- 9, 10-di net hoxy-1, 3,4,6,7, 1

I'b- hexgdwlg K- oldlﬁletho 1,3.4,6,7,11b-hexahydro-2H- pyrldo[z 1-
|s qumol -4- e yrrox?ranOne
(RYIREVRS, ‘Yqbgﬁﬂa’m’%glo di net hoxy-1,3,4,6,7, i.. |
Ib hexah dr o- 2Hpr|do [2 \%
i soqui FislopRoEpEar Qx)ﬂtitaﬁyj (—(%B« 3RS, 1 HBS) 2-gmino-940-dimethoxy-
10( R),3,1:6,%, B 5Sh&ah?d@ve HopRidd)2 dialé duonylink 3 34 fatmide, | 1b- he
xahydr o- 2H pyrido[ 2, 1- a] isoquinolin-3

-yh) -4 Q?Stlh%zs SRS - difing: @ft?dm{e%o:%r 1,8 8%, 11b-hexahydro-2H-

- 2-
| bP%gpg%} &]60@'1_1_1155? d@‘ ﬂlidrog%thyl pyrrohdm -2-one,
i soqui nolin-3-yl)-4-nethyl-pyrrolidin-2-0

(S,'S, s(Ré)Ra,R(?@S&ﬁa (Foaming9d Priimetheyy-1, %@@W-hqxahs’dm e

| bpyrescAby il Boditnplin 39l H42fdordhethyl-pyrrolidin-2-one,
a]|squ|noI|n 3- yI) 4 nethyl pyrrolldln 2- one,

15(R R éé's_r_ ox"ytle’b‘ﬁ 697,118 -hexahydro-2H-
| b- he _\{
qupw ?Jyfslu@ 345 P?rem i Pyrigfidin-gegne.
2005/ 000848 PCT/ EP2004/ 006355 - 60
1- ( ( RIS -KSS,38, S hd-onibo- Ui Orditakgxyt 1,.3,440,6,1 7o-hepelydyo-2H-

ahyei s 2) ﬁﬂiﬁbg@ﬁbﬁnk-r 3l4-fluoromethyl-pyrrolidin-2-one,
i soqui nolin-3 -4-fluoronet hyl -pyrrolidin-2-one,

1- ((R } -pyrido[2,1-
)2 ATARORRSZ ol s b AL g T Pl
20py4lisgguimplin- 3-yI)-oxazolidin-2-one,

a] i soqui nolin-3-yl)-5-metliyl-piperidin-2-one,

(RS, R83 ((2RS,3RS,11bRS)-2-amino-9;10-dimethoxy-1,3,4,6,7, 11b- hexahydro -2H-

f@ 'lﬂfglsEJQuj%oﬁﬁ-ﬁ VIV BOszihas- 240k, 7, 11 b- hexahydr o-
pyTi do[

i soqui noJ n-3-yl)- propionanide

| éRﬁeX (R OWB%%QE%W o 90 Hh PB8Y5-115% 67611%Lhéxahydro 2H-

- pyrido}2, —a]lsoqumo -3-y1)-5-methyl-pyrrolidin-2-one,

25 3-((2RS,3RS,lleS)-?Z—.émino—‘:l,lO—'djmethoxy'—1-,3;4,6,7,11b—hejxahydro—2H~ '
pyrido[2,1-a)isoquinolin-3-y1)-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-alisoquinolin-3-y1)-3-methyl-pyrrolidin-2-one, '

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

-and pharmaceuticallfr acceptable salts thereof.



a] isoquinolin-3-yl)-butyram de,

cycl opr opanecar boxylic acid

WO2R8/086%3 11bRS) - 2- am no- 9, 10- di met hoxy- |0 PCT/EP2004/006355
1,3,4,6,7, 1l b- hexahydr o- 2H pyri d06[2 1- a] i soqui nol {En-3- >
w) amde (SR

-1-( S am n 910-d| thoxy-1, 3, 4,
| b- hei{i}lig}% é@ swfqr g[to Er,lﬂ_ggjﬁalms lyto 11, selected from the group -
| sogusistiapiof 3-yl| ) - 4- f | uor omet hyl - pyrrol idin-2-one, :
(RS, RS, RS, RS) 1-(2-amno-9, 10-di net hoxy-1, 3,4,6,7, |

: | b- hexaty J'C‘Z%hg@ iOZdﬂne%o -1,3,4,6,7,11b hexahydro 2H- gyyndo [2,1-

Trol 2-0one,
?H#’q?‘ Y}ll)l %&%%%BO ‘met hoxy 1,3,4,6,7,1
Ib hex g dro 2H pyr.i
512, 1 2] LGPl PrRERg ) adimehsra b A Bpr heehing- 2 pyrido(2,1-
neg]isoquinolin-3-yl)-piperidin-2-one,
(R-1-((2S, 3S, 11 bS) - 2-am no-9, 10-di netho) cy-1, 3,4, 6, 7,

| | b- hex RS(RS?-H Bﬁﬁiod@l(ﬁ—amletﬁexy—l 3,4.6, 7,é1b hexahl)]rdro -2H-pyrido(2,1- - .~

oro yrr
ﬁ}%}’llé’yiﬁ y13467|
212

%?%gﬁ Bt 714

| b-h
- ab. o BRE ARG ¥;rhg,% Bi-limetboxioha @7 1 1b-hexahydro 2H-pyrido[2,1-
. 10((ﬁ%qﬁﬁshmﬁmﬁ@dﬁﬂﬂn@—l%}iﬁuﬂnmbﬂmxy 1,3,4,6,7,1 _

N és??ﬁk@?' RE{53%

51 ((ZF@E

20

25

| b- hexahydro-2H pyrido [2,1-a] iso quinolin-3-yl)- [
1,3 ] Q-qm'lzdlgﬂ@-ﬂ[l 2] th1a21nan—2—y) -9,10- d.lmethoxg 1.3, 46 7, 111b

é:}gex ﬁkgr 0- éﬂff”gy %ﬁsﬂf(ﬁl“inoi']nlg errlgte)hoxy-

- b- nethyl pyrrolidin-2-one
. o 9odig mrheemylbiﬁegmhydro 2H-pyrido[2,1-
4 ﬁlsaqmbhhaeﬂm@mﬁajﬂpyﬁymd@ bde,1- a] .

|squ|noI|n 3-yl)-5- fluoronethyl oxazol i di n- 2- one,

)lJ(bPéﬁm% - H5184 N hixahyr P aFi-phrido(2,1-

alqswlﬁ% dﬂ%ﬁz’@!l‘j)p%h’ﬁ’g PI‘H} “8PF:di n- 2- one,

3 ((2RS RS 11bRS) 2-am no-9; 10-di net hoxy-1, 3, I
| b-hex H%%S $1-2zgnino-9,10- dlmethoxy—l 3,4,6,7, 11b hexahydro~2H-pyr1do[2 1-

pyaiisdgfid olin - yi3-Gepethyl-pipeddin-)-obejret hyl - oxazol i di n- 2-0
ne, and pharmaceutically acceptable salts thereof. WO

2005/ 0003482664.h ERA0NHARLI I dimBhoky-1,48) ffexahydro-2H-
g:i)C or. gt%g .qual}n ﬁ%? l)?—@u@@meth)% :][ze]ﬂ cte ?r om t¥]

Zon,

RS)-(2-a et hoxy-1; 3, 4, 6, 7, 1l b- hexahydr o- 2H
- pyri C(B)-[IQ((@S 3S Ile) 2 -amino-9,10-dimethoxy-1,3,4,6,7,1 1b-hexahydro-2H-

e ibdqinglin)-341)- a4k stheth3t premdihanene, 5
fS D W%Rfmqlﬁképz%m Oy it A1, 3,4 d P DXy 21

QX{Z ldua 1soqumol1n—3~y1) -5-methyl-oxazolidin-2-one,

and pharmaceutically acceﬁtable salts thereof.



a] isoquinolin-3-yl)-piperidin-2-one,

1-((RS,RS,RS)-2-anviIo-9,10-dinethoxy-1,3,4,6,7,1

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

i soqui nolin-3-yl)-4-nethyl - yrrolldln 2-one,

(RS, RS, RS) - 1- (2-am no- 9, 10- glnethox)r 1,3,4,6,7,1

| b- hexahydr o- 2H—pyr|do [ 2, §21

a]|%9%U|noI| -5 6- di hydr P ri

ompound accgy 18& ﬂimé]“thilﬁha%ﬁsh A -=§)r% A@mfé’ it
1,3,4@7 11153he'9za1@d1¥) 2H bﬂardoﬁzgx@iayqﬁmhabkygw figdBomethyl-pyrrolidin-2-one
dik ﬁ i soqui nol i n-2-yl am ne,
(S,'S,S)-2-am no-9, 10-di net hoxy-1, 3,4, 6,7, 11b- he
xahydro 2H pyrido [2, 1- a]

SLARR L B R S R s
claittwtjﬁodzlgﬂaiglyprb@@[c@mﬁnseaq:onvertmg a compound of the formula A

i soqui nolin-3-yl)-4-nethyl - Byrrolldln 2-one,
1- ((RS RS, RS) 2-am no- 9, 10- di"nmt hoxy-1, 3,4,6,7,1

(S)-1-((253 S, 1 g2

| bS) - 2- am no- 9, 10- di gt ho i, 3,4,6,7, |

| b- hexahydro-2H 20

pyrido[ 2, 1- a]lsoquﬁholl

i n- 2- one, r*

(R)-1-((2S,3S, 11bS) 2-am no-9, 10- dlnethoxy 1,3,4,6,7,1

I b “ﬂilel%atl'%/,d?c 2 oR e BY are dodefifiedtin al]alm 1 and P is a suitable amino protectmg

gsqu|noI|n 3-yl)-4-fluoronethyl -pyrrolidin-2-one,
((2RS, 3RS, 11bRS) - 2-am no-9, 10-di met hoxy-1,3,4,6,7,1

| blrﬁ@%aqwm@icﬂfprrqy&arﬂ)do [2,1-a]

i soqui nol i n-3-yl)-5-nethyl - oxggol i di n-2-one, 25 and

pharmaceutically acceptable S 1%s {hereof. 62 14. A

compound according to clai vor8h s

(S)-1-((S,' S, S) - 2- Azl no- 9 10-di mpt hoxy 1,3,4,6,7, 11

b- hexahydr o- 2H py bg0qui Nol i n-3-yl)-4-fluoro

nmet hyl - pyrrolidi n- 2- d|hyorochlor|de 15. A

process for the . conmpounds of fornul a

(1) as defined in any claims 1 to 14, which

process conprlses conv&?tlng a conp@und of the formul a

wlﬁerem%l R? Fi%’ and R are as defined in claim §.

)-4-fluoronethyl -pyrrolid

16. Pharmaceutical compositions comprising a compound according to any of claims 1 to

14 and a pharmaceutically acceptable carrier and/or adjuvant.

17. Pharmaceutical compositions according to claim 16 for use in the treatment and/or

prophylaxis of diseases which are associated with DPP-IV.

18. Compounds according to any of claims 1 to 14 for use as therapeutic active

substances.



R4 A wherein R, R2, R3 and R4 are as defined in claim
1 and Pis a suitable am no protecting group; into a
compound of forrmula (1) N2 R R2 I N R3 4 (I)
wherein R, R2, R3 and R4 are as defined in claim 1.
16. Pharmaceuti cal conposig%ons conprising a conpound
according to any of clains to 14 and a

phqB ceuticalh%gfcce .abl e c%ggler and/ or_adj uvant.
7 OB Bt EContnd SR Bl e B b i G PR o
medfcamentistor thertrédagent selad prphyl SN dfscas@y viHudhyak Sasiosia®fl with DPP-IV.
di seases which are associated with DPP-1V. 18.
Compounds according to any of clains 1 to 14 for use
as 20hée agreni torgpomudsiaverdisg o staeiebems BB 14 1@ the Pagpatadien off
I .0f-.clains 1 t 4 for the
medfQRAHOARC BAGRE LIy bRl abb AL Fon ind: fadtbeh By ditres
mellysp winpireddlesogsftoldiancs ais Banmitory howel disesss, Givlits Widerndat Morbus
Cr ] i i ;
o B P QU C TR BS, REGRLSLES, bEAT Nl
metabplie ypdiemerer e REptesionpr ophyl axi s of di abet es,
non-i nsul i n-dependent di abetes nellitus, inpaired
gl ucose tol erance, inflamatory bowel disease, Colitis
U cerosa, Mdrrbus Crohn, hypertension, diseases
wherein a diuretic agent has a beneficial effect,
obesity, and/or nmetabolic syndronme or p-cel
prot ecti on.



