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- Abstract: The present invention relates to conpounds of fA&F/ANez00§ )
wherein Ryensbsssélerr], Rerr], Rerr], Rerr] and Rerr] g}E@P@ZH %efl ned in
the descrip- tion and cI ai s, and pharmaceutical ly acceptg

thereof. The conpounds are useful for thettreatment and/ or prophyl axi s of
di seases . which are associated with DPP-1V, such as di abetes, particularly
non- insulin dependent diabetes nellitus, and inpaired glucose t ol er ance.
16 June 2006 WD 03/055881 PCT/ EP02/ 14685 -1 PYRI DQ( 2, 1- A) | SOQUI NOLI NE

DERI VATI VES AS DPP-1V I NH Bl TORS Novel Pvrido[21-a]isoquinoline Derivatives
The present invention is concerned with novel pyrido[2,1-aji soqui nol i ne

- derivatives, their vARSIGAct Y ' as nedi canents.
particul ar, the inventi o(fn ?e %?%@%SSH@O%%%M?% A% HEPr Of rFﬁ‘T{EBI(TPES

Novel Pyrido[2,1-a)isoquinoline Derivatives

The present invention is concerned with novel pyrido[2,1-alisoquinoline derivatives,

their manufacture and their use as medicaments. In partlcular, the invention relates to
compounds of the formula (1)

0y

wherein

o
R* islower alkyl, aryl, heteroaryl or lower alkyl substituted by cycloa]kyl by*aryl or by
heteroaryi;

2 p3
R R’andR®  are each independently hydrogen,, halogen, hydroxy, lower alkyl, lower
10 alkoxy or lower alkenyl, wherein lower alkyl, lower alkoxy and lower alkenyl may
optionally be substituted by lower alkoxyca:bonyl aryl or heterocyclyl

R® is hydrogen, ﬂuonne, lower alkyl, or aryl;
R is hydrogen, lower alkyl or hydroxy-lower alkyl, or

5 6 .
R’andR” together with the carbon atoms to which they are attached form a five or six
15 ~ membered saturated carbocyclic ring;

R'is hydrogen, fluorine or lower alkyl; |

“and pharmacentically acceptable salts thereof,




5 R (1) wherein R is lower alkyl, aryl, heteroaryl or |ower alKkyl

substituted by cycloal kyl, by-aryl or by heteroaryl; ,1st&ﬁ@0@m are
-each i ndependently hydrogen,, hal ageg, -hydroxy, | ower al kyl, | ower 10
al koxy or |ower al kenyl, wherein | ower alkyl, |ower alkoxy and | ower

al kenyl may optionally be substituted by | ower al koxycarbonyl, aryl or

het erocyclyl; R5 is hydrogen, fluorine, lower alkyl, or aryl; R6 is
hydrogen, |ower alkyl or hydroxy-lower alkyl, or RS and R6 together with
‘the carbon auake 4peottiahs braSht HvEntit iehed f&fd’é‘d%ofﬂ Yndllorst X 15 menbered
saturatzd C%Hﬁfcydlc ring; R7 i's hydrogen, uori ne 8 ower al kyl; and
pharnac y acceptable salts thereof. 16 June 2006 - la In one aspect
of the present invention, there is providedgygonpounds of formula (1) R (1)
wherein R is |lower alkyl, aryl, heteroary r lower al kyl substituted by
cyclosllcyt, by aryl or by heteroaryl; R d R4 are each

i ndependent |y hydrogen, hal ogen, hydroxy br al kyl, lower aitrxy or

| oner al hgayl, wherein | ower S 2 y and | ower al kenyl may
optionally be  substituted by |ow .'bouyl ar{l} orheterocydyl, Lts
I s hydrogen, fluorine, |ower aly A2 I s hydrogen, |ower aIkyI
or hydroxy-lower alkyl, or le A togAt hetRTvit]t the tarpon ptonr to
which they are attached forma live Rf g¥t@’

wherein

R' js lower alkyl, aryl, heteroaryl or lower allcyl substituted by cycloally, by aryl or by
hetaroaryl;

RER®and K*  are each independently hydrogen, halogen, hydroxy, lower alkyl, lower alkoxy
or lower nlkanyl, wherein Jower glkyl, lower alkoxy and lower alkenyl may aptionally ba
substituted by lower alkoxyearbonyl, aryl or heterocyciyl,

R® s hydrogen, fluorine, lower alipl, or aryl;
R® is hydrogen, Jower alkyl or hydroxy-lower alkyl. or

R°and R® together with the carhon atoms to which they are attached form a five or ssx
membered saturated cazbocyclic ring

R’ 15 hydrogen, flnorine or lower alkyl:
nad phermaceutically aceeptable salts thereof;
with the exception of
rac-3p-isobutyl-9,10-dimethoxy-1,3,4,6,7,11bp ~hexahydro-2H-pyrido[2,1-alisogninolin-2B-
ylamine dihydrachloride,
mc-aﬁ-isobutyI-B.IOndimethnxy- 1,3:4,6,7,1 1bB-hexahydro-2H-pyrido[2, I-a]isoqumohn-Zu—
ylaming dihydrochlorids,
. 3-isobmtyl-3,10-dimethoxy-1,3,4,6,7,1 lbrhexahydm—zl-l-pyrldn [2,1-a]isoquinolin-2-ylamine,
rag-3p-methyl-9,10-dimsthoxy-1,5,4,6,7,11bB-hexahydro-2H-pyrido[2, 1-alisoquinelin-2@3-




menbered saturated earbocyrlic ring; RO is hydrogen, fluorine or |ower

al kyl ; and pharanaceutieal fy acceptable salts thereof; wl6Hune80@xception
of rac-33-isobutyl-9, 10-dfinethoxj,Mfi,7,1l b fi-hexahydro-2H pyrW

[ 2, 1-ajisoquinolirr2~ ylam ne di hydt8chl oride, rac3
(i-1sobutyl -9, lo-di net hoxy-1,3,4,d,7,,] 1b fl-hgahydro-2H pyrido

[2,1-a]iso0 - 43 ue di hydrochl ori de,
3-isobuty|-u%Q§é%§E§?ﬁ%§%@g;,4,g,7,1Ib-hexahydro-ZH.pyridb

(2, 1- a] | s axpstifiotrfenh)2-/1 tadiimeeh oxyr B3, 4,87, TIHB HakdhyRrol O CLviRIo [0 X 1 c%u'ﬁ'fnz L Ib
ji- henhydrﬁ- Zﬂfyﬁg@&%ﬁﬁa' i,soqui nol i ﬁ-pz ji. 16 Jﬂéne 2523% !#BI y a!rznaue
di hydr ocht BATE, 1-9, | ]

Ondi et hox3-=thyB-4 06dimethday-Td 4 817 K beeautyys-2 Hopyrido[ £1-a kot b iyhyeye,

yl =i i na di hydrochl ori de, and 3-ethyl -9, 10 di net haxy

1,6,4,6,7,11b- h=ahydro- 2Hpyri do[ 2, 1- aj i sogai nol i n-2-yl ammae, 16 June 2006
WO 03/ 055331 PCT/ EP02/ 14635 -2 The enzyne di peptidyl peptidase |V
(EC.3.4.14.5, abbreviated in the following as DPP-1V) is involved in the
regul ation of the activities of several hornones. In particular DPP-1V is
degrading efficiently and rapidly glucagon |ike peptide 1 (G.P-1), which is
one of the nost potent stinmulator of insulin production and secretion.

I nhibiting DPP-1V 5 woul d potentiate the effect of endogenous GLP-1, and

| ead to higher plasma insulin concentrations. In patients suffering from
i mpai red glucose tolerance and type 2 diabetes nellitus, higher plasm
~insulin concentration would noderate the dangerous hyperglycaem a and
accordingly reduce the risk of tissue damage. Consequently, DPP-1V

i nhi bitors have been suggested as drug candi dates for the treatnent of

i mpai red glucose 10 tol erance and type 2 diabetes nellitus (e.g. Vil hauer,
"WD98/19998). W thout disclosing any nedical use, Buzas et al., Lab. Chim
Og. V, Fac_ Sci., Oleans, Fr. Chim Ther. (1992), 7(5), 404-7 describe
synt hesi s of the conpounds of Exanples 41 and 42 bel ow.




We have found novel DPP-1V inhibitors that very efficiently | ower plasm

gl ucose |evels- Consequently, the conpounds of the preserdfJing886i on are
useful for the treatnent 15 and/or prophyl axis of diabetes, particularly
non-i nsul VA %4@p¥8tent di abetes mellitus, and/or inpaired RITERISR4685

tol erance, as well as other conditions wherein the anplification of action
of a peptide normally inactivated by DPP- W29‘| ves a therapeutic benefit.
Surprisingly, t conpounds of, the .nre i.n [ can also he used in
the treatment and/or pr gl%eﬂ%g%PSEPEIBaﬁgm}TE&%%ggé,a%&q"il%t?%n'Ulhé@?H@%I}g ¥br bus
Crohn, obesiDRP-dvisdnvalfedint thb edgubatiynd e detivites bfs@ﬁrémxﬁonﬁ&ﬁs%gaﬁ&ﬂ% of
t he present i@ti@qy C ncb]%éus§d ag d@urgg{ci C ents and for the treatmnent
and/ or propmg' /45 Ofer @5@? HEHB AR Bk Setcasnnylike pepiide b b Bridswinith istae
present i nvesfthomnosgutitistinimatey efinkiler %@gu&ﬁ&l A ec BN RGN BBb.1v

properties co gred t.0 o‘glhe DPE@}VCYI nhibitors known in the art,®such as
6 g i contEH RPERtiEkdPHESkPHOBEION G- bapdilraolligher pRmuMbs
ot herwi se | rdhédit@dont. 1 phOLAOWMMGIGAIRILHARS Bics BehLL thd Ppl ) biiplea € ’

t rious terns used to

and define t%ﬁ mﬁlnl ng,and scqpe o .
i nventi on h&M@RHS _@?M@%WWFWWQ@mO%mmE dazigereed t 0 nean a
group consi $ki 190 8nl AecSrdinaR RAEL: uk_carbon. a ) .
The term" ha?%é}glr??i er ef e?s tcorf I’nﬁgii ne,quﬁ?ﬁgﬁr){)fn%gg%é%%éégﬁ%q?%“gxyn@?M&
preferably tRhibers bayobscRsusgustedias drig cnkidates for thatreatmdn of anfirdtglmasen t h
ot her gr QuUPS$slefBE . StralLght ' ent,.sat ur at ed
~aliphatic hy?:lir3 ocaﬁrgdn&?ggid(%%&g ontgE {eé"'t‘fv@ﬁ?%’ %?ﬁ?mw&dﬁc&sﬁﬂ y
(pne to sixt eenmedichlomesburae et dplab. SiameOap ¥ Fandct,Otlems . Dhiin. THeoN899216
June 2006 3{f5 : g;l;”%ﬁ’ / -3 T rm "l ower-al ", alone or
in combi na:/\lﬂosﬁ’ %M(ﬂtsﬁg%t%ﬁgr gro%%soﬁ]?egoérrl 0utn}cé)l%‘ Q%E}BWS%%@“Bf‘l@eh%‘?"ght-chai n
nonoval ent al kyl radical of one to six carbon atons, preferably one to

metnyl et pyl v oy el Db AR SR fiittol B Blnt el

n-pentyl, 3legtKyamsequantly ths compgimdsnf ghepiebant jivention ateasefuk for ihgedreinn

"cycl oal syl ind/6f BiophyRu oFanBY L, YAt GABAHCIClid A Gk ial dl:G81kBs ST ¥
and/or impaired glucose tolerance, as well as other conditions wherein the amplification of
action of a peptide normally inactivated by DPP-IV gives a therapeutic benefit.
Surprisingly, the compounds of the present invention can also be used in the treatment
and/or prophylaxis of Bowl disease, Colitis Ulcerosa, Morbus Crohn, obesity and/or

20 metabolic syndrome. Furthermore, the compounds of the present invention can be used as

diuretic agents and for the treatment and/or prophylaxis of hypertension. Ijnexpectedly,
the compounds of the present invention exhibit improved therapeutic and

( pharmacological properties compared to other DPP-IV inhibitors known in the art, such
as e.g. in context with pharmacokinetics and bioavailability.

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

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

In this specification the term “lower” is used to mean a group consisting of one to
six, preferably of one to four carbon atom(s).

"The term “halogen® refers to fluorine, chiorine, bromine and iodine, preferably to
30 chlorine.

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. ’




carbon atonms. This termis further exenplified by radicals such as
cycl opropyl, cydobutyl, cyclopentyl and cycl ohexyl, w th16yeedi§fdpyl bei ng
preferred. The term "al koxy" refers tothe group R-O, wherein R is
al kyl . THEOPE3881 ower- | o al koxy" refers to the group R »Orerogesgin R i s
| ower - al kyl . Exanpl es of |ower-al koxy groups are e.g. nethoxy, ethoxy,
propoxy, isopropoxy, butoxy, isobutoxy and3hexyl oxy, with nethoxy being
especially preferred. The te "1 ower al koxycarbonyl" refers to the group
R-OCO-, wher8ffrg Jower- ralgneqr in combipgionewith vihet grompy,céfitsto nef er s
to a 5- or GramhbeoedragerdhicnhofdithBGEAdlal S ﬁ%ﬁ&é&%nra?%hgga?éfe%iy(:h
may optlonalolg cg)ntal% a furtla%ri nitrogen or oxygen atom _ such &

i m dazol yl , °B§FRD8F GIECORRLADYI¥S PR & eWFFd’i%deWﬁld#@wu,Chﬁmpﬂb@Li no,
" pi per azi no, ethyherprapyb isoprapyt, mebut, pontbiefbetabl-buiy, hi-shHl, 5_9{63;)@[%*,1, qr

nor phol i no. Iﬁ—ﬁﬁﬁ%ﬁéﬁéﬂ&ﬁeﬁﬂ{ei ngs may optionally be nmono-, di'- of"

i d,” Tndependen

~tri-substitut y, by lower 20 al kyl, |ower al koxy, hal o,
" cyano, azido, amno, di -1ower alkyl amno or hydroxy. Preferable
substituent is Thekermafdrgbalkyll réferrte hydonoeilay qrideticddicThe ties m aar yl "

refers to a | 0- arbocyclic yadical, . such as

phenyl or n%ﬁ‘?’ﬁgﬁﬂ%?ﬁg ra is?‘ﬂ %)tﬁgiﬁ&“?lp %?@ﬁl % §/Ca%psfl¥lbﬁsawc{9pﬁ)é’y obuty -

or tri- subStiopghibend prriqherdenithyyclopropdibeingairkferzed] ower al koxy, hal o,

..cyano, azido, amno, di 25 |lower alkyl am no or hydroxy. The term

"heteroaryl" refllgd@rmnCatkoRy” @FerStd® >_yin : tic monoval ent

- cyclic radigal po%t ai_ni ngiygne tQ thggguﬁc?r_ec?lér%‘g%r{}ﬁg{ﬁg%&tV\S,terﬁ]e?‘gwgétoms
i ndepend8nt 1§50YeFEEE 8 the SRR R Qg¥hcred it fivdowarallok Fgemplesiof lowei-alkogen

bei ng pref egrveps are EXxamEtiesyodthbgt ef lisopBS) AYEBuRKE i i.di nyl

(and pyrim dj pyl th)thg R RimbaL 2 AR n(g/‘?ebei %Slﬁ%?ﬁﬂﬁﬂé%@é%‘? ’

. heteroaryl tesi oy i%ees TP Yr tri-substituted, independently, by
hal ogen, am no, perfluoro-|lower alkyl, |ower alkyl or |ower al koxy.The

t er m " phar maceukhedatthylace efkbapieb @l trsfersavitiageap Tl O-C(0)-, WeroRPRUNds  Of

formul a (I)lowgg%p),li norgani ¢ or organi c acids such as hydrochloric acid,
hydrobrom c acid,” nitric acid, sulphuric acid, phosphoric acid, citric
acid, formc acid, maleic acid, acetic acid, fumaric 35 acid, succinic

aci d, tabtaric Theiterm nhetrreqedyll pfersica beord-meattiersd aronmticdr saturated N-

p- t ol uenes HeRRORIE: AlidHidNFhidR %Y\GQUQMQQE a further nitrogen or oxygen atom,
' such as imidazolyl, pyrazolyl, thiazolyl, phenyl, pyxidj'rl, pyrimidyl, morpholino,
- piperazino, piperidino or pyrrolidino, preferably pyridyl, thiazolyl or morpholino. Such
heterocyclic rings may optionally be mono-, di- or tri-substituted, independently, by lower
20 g]kyl, lower alkoxy, halo, cyano, azido, amino, di-lower alkyl amino or hydr;xy. Preferable
substituent is lower alkyl, with methyl being preferred.

»

The term “aryl” refers to an aromatic monovalent mono- or polycarbocyclic radical,
such as phenyl or naphthyl, preferably phenyl, which may optionally be mono-, di- or tri-
substituted, independently, by lower alkyl, lower alkoxy, halo, cyano, azido, amino, di-

25  lower alkyl amino or hydroxy. '

The term “heteroaryl” refers to a 5- or 6-membered, unsaturated aromatic
monovalent cyclic radical containing one to three, preferably one or two, heteroatoms
independently selected from nitrogen, sulfur and oxygen, with nitrogen being preferred.
Examples of heteroaryl residues are pyrrolyl, pyridinyl and pyrimidinyl, with pyrrolyl and

30 pyridinyl being preferred. Said heteroary] residues may be mono-, di- or tri-substituted,
independently, by halogen, amino, perfluoro-lower alkyl, lower alkyi or lower alkoxy.The
term “pharmaceutically acceptable salts” embraces salts of the compounds of formula (I)
with inorganic or organic acids such as hydrochloric acid, hydroBromic acid, nitric acid,
sulphuric acid, phosphoric acid, citric acid, formic acid, maleic acid, acetic acid, fumaric

35 acid, succinic acid, tartaric acid, methanesulphonic acid, salicylic acid, p-toluenesulphonic




PCT/ EPO2/ 14685 -4 acid and the |ike, which are non toxic to living

or gani sns. Preferred salts with acids are formates, nal edfddane H¥06r at es,
hydrochl ori des drobrom' des and net hanesul fonic acid salts, with

hydr ochl o Y&¥5Eing especial Iy preferred. In one enbodi nertTEbha4gssesent

i nvention relates to a conpound of fornula, (1) as 5 defined above, wherer n
RL is | ower alkyl, aryl or | oner al kyl su'b%trtut ed by cycl oal kyl or

Fower ai koxiegand P B AORRRACH s SEsis breielied sotwit °WecLsr?§'e Sver
ﬁl renyl nﬁyfmptataanmlaleytetxe:ltrmhydimahbddbyhjrfmbforﬁidgemy&meﬂ?ﬁygu;foﬁ{cfbldor I
eterocycly eggg ydrogen, |ower alkyl, ary
or, toget heralv\n%ﬁﬂﬂ e carsgon a @g&ﬁ%ﬁ}gﬁn&ﬁey are attached to forma five
or six menbere Snk har maceut i.c ptabl e -

salts thereof. dllnfrglgnﬁ %@ﬂ%&ﬁ r{deggo?%gzgﬁ O PRI 6‘61‘3 %’[“Z%&S
conmpound>5 of ¢fi£|€drﬂbaV% Wj’lerm RdEﬂ@WEIh%ﬂL(Wﬂ or\ldimreﬂkyl Ribstinitbdbe chialkﬂ or by
phenyl , oadkyl-d4 I, ar e, each | ently
hydr ogen £"éd“:h& g %8&%?‘1\9% ﬁl&gpenﬁ%ﬂ\}(e%g’dﬁ%%%f%‘ﬂfﬁ’s qVTeﬁlaJe"a el
het er ocycl ylower cmré,mlwrmﬂywarzﬂiqd;lbweﬂd]e&qraaﬂllwaraﬂten ﬂal] B2, R3
and R4 are no. or cyano
Pref erabl e hte%[re%egy IOFV }fy&fg?nﬁ’r erﬁﬁ(f %’ﬁ?&r}}llmﬂf-}’e

t hi azol yl ohydrbgeazmer aBu;rbsfyll bittegkting mﬂmer:axabhmtomﬂoemeame? ﬁreoaee'&%d |
0oX n

al koxycar bo si dues in are et hox r bonl

~anot her %E e@érr“é‘btf V& eﬁﬁd:&FWBﬁ"Fd Sft“ﬁéﬂ%‘?@gé drlcrﬁ%tapéﬁﬁﬁﬁll%tee’gcaﬂlﬁa%%@hkound
of  formul asalt phemfdefi ned above, wherein R is |ower alkyl, phenyl, phenyl
(substltuted by I ower al kyI or by | ower all coxy, or R' S heteroaryl such
as p; rolyl g( ri,din IoaIkI-Iovver al kyl; R2, R3 and R4 are
each i ndepende PI%‘OHVHF%’&@F} Wserrtdw&ﬂtwarrﬂe%rﬁ 2 ghmpevRs offprraxdy (1)
subst i t ut edastamﬁ@ﬁ/Abovbywmmrmmw erlyR WR Ey A g l 2185;1?% 4s
hydr ogen, | ower al g%/ g tE)y&g,nyl E}?- orﬁwaldysubstltuted&ﬁf/ I vveRr al ER

| over al koxde 83ch tRdgnspasn Ry dregeRy Brdsgieiloves alkeoxs dryowa alknxsehsiitut

al kyl'; o %ylaﬁtéﬂeﬂa@y&jﬂgﬁqm&r aﬂéo&(?catrb&lyl %E@fﬁ'ﬁl@irgl Hﬁ)es\ﬁ? e rRstalﬁﬁ)R4%ee
attached forma five or six menbered <at urated ocyc rcring; and R7 is
hydr ogen orPheBier Pheryhisubstiuisd by irboyr skt amm@sﬂrdmencR'mesralblwleter@dykM or

~ lower al kylegahsth RQ@?%n@R“%‘@ﬁl%?ﬂ)ﬁ@ﬂﬂU, pyridyl, thiazolyl or thiazolyl substituted by
lower alkyl. Preferable lower alkoxycarbonyl residues in R%, R? and R* are |
ethoxycarbonlymethoxy.

20 In another preferable embodiment, the present invention relates to a compound of

formula (I) as defined above, wherein R is lower alkyl, phenyl, phenyl substituted by
( ' lower alkyl or by lower alkoxy, or R' is heteroaryl such as pyrrolyl and pyridinyl, o

cycloatkyl-lower alkyl; R?, R® and R* are each independently hydrogen, hydro:cy, lower
alkoxy; or lower alkoxy substituted by aryl, by heterocyclyl or by lower alkoxycarbonyl; R

25 is hydrogen, lower alkyl or phenyl mono- or di-substituted by lower alkyl, lower alkoxy or
halogen; R® is hydrogen, lower alkyl or hydroxy-lower alkyl; or R* and R® together with the
carbon atoms to which they are attached form a five or six membered saturated

carbocyclic ring; and R is hydrogen or lower alkyl.

In one embodiment, residue R is lower alkyl or lower alkyl substituted by cycloalkyl,
30 preferably cyclopropyl. Preferable lower alkyl residues R’ are n-propyl, n-butyl, isobutyl,
3-methylbutyl and 2-ethylbutyl, most preferred are n-propyl, n-butyl and 3-methyIbutyl.
Preferable lower alkyl substituted by cycloalky! is cyclopropylmethyl. |




30 preferably cyclopropyl. Preferable | ower alkyl residues R are n-propyl,
n-butyl, isobutyl, 3-nethylbutyl and 2-ethyl butyl, nost gédtre2088 are

n- propyl, n-butyl and 3-nethyl butyl. Preferable | over al kyl substituted by
cycl oal kyW0i03/083881 opr opyl net hyl . 16 June 2006 WO 03/ 05588 pCR@HoEPR2E 14685
-5 In another enbodinment, R is aryl, preferably phenyl. Aryl residues Rl
maybe nono-, di- or tri-substituted, inde‘bendently, by I ower al kyl, | ower

al koxy or hydroxy, pre y by, | ower al k or |ower al koxy., Preferably,
aryl residues RYagogheg @&gﬁ‘lﬁ%ﬁ édls a\ll'\ﬁ ertefer%hawmnméﬁr@rme dnsrmayE i s a
heteroaryl feabdue &Qh%@ﬁku&é@ﬁﬂd@}ﬂéﬁ&@nﬂ}"byl@w@b’d]k)m 1%%1}&%}% cﬂbr 4

Preferred heteroarg resi dues Rl are pyr|d| nyI or pyrrol
Yy R

heteroaryl Rekrahie Falksbononst alkery. Perferah Vr%’ﬂtfg-'tliitl%ﬁt dire imeibpEntednt |y,

by | ower alkyl, |ower al koxy, or hydroxy, preferably by |ower al kyl or
| ower al koxy. Firnesi:graﬁtamér emhseaeﬁaﬁrmll is .E%éﬂef’dé r&d@ers%le%alﬁtb% Ptﬂ&g Most
preferred R are | ower aggr pre erably n-butyl unsubst i phenyl .
10 In oné reieidinl and ppaeiyheneferredhetarnarykeesidyies vae Ryiidangy or pyredly abdzy

th : :
anot et or %%f” S e e i
et hoxy, ﬂywemﬂwwmyh)ednraxr,@@ﬁmabwmewmﬂgd of krwee dlkohy. drefgehly,
hydr oxy; or elté} dg%ﬁ%_y%y | rlgglegs?g[ g?_rret hoxy or ethoxy, substituted by

aryl, by het erocy ower koxycar bonyl . Preferable aryl
substituents in R3 are unsgbstltut ed phenyl or phenyl nono-substituted by
~di-lover alkyl Mastpogfewed R dietewhmalih profebrilym - burdf arumsdbstintet phemg.ano.
Most preferable aryl substituents in R3 is unsubstituted phenyl. More

{preferah) e resi %..'ﬁ%h pef en or
hydr oxy% Most plgebﬁérpr%e%ﬁ?%sejingue l%(ggg}r%lte%o%l%gp@ﬁg’eé&?éxmfﬁyg@

bei ng espediydrégen o?@y@rmdﬂpetcprefembMMQEansaﬁ@h@tﬂe enbodl ment , reS| due
R4 is | ower alkoxy, preferably met hoxy, hydrogen or hydroxy. Mbst

preferable resi o] 0. | ower

al kyl, with rretlﬂlé'ﬁ E‘ %ef%r %rglr%g %lrt ﬁgdﬁgﬁ g %ragﬁq)% ar yfr}/%ég‘?’ae%%

are unsubs tprbpd):eydnfi:hayyl anglrisqivesompt benumlp‘-eferﬁd hymllrogam hydroxy; or lower alkoxy,
preferably methoxy or ethoxy, substituted by aryl, by heterocyclyl or by lower

15 alkoxycarbonyl. Preferable aryl substituents in R® are unsubstituted phenyl or phenyl
mono-substituted by di-lower alkyl amino, with dimethylamino being preferred, or by
cyano. Most preferable aryl substituents in R’ is unsubstituted phenyl.

More preferable residues R® are lower alkoxy, preferably methoxy, hydrogen or
hydroxy. Most preferred residue R? is methoxy or hydroxy, with methoxy beingr especially
( 20 preferred.

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

In one embodiment, R’ is hydrogen, lower alkyl, with methyl being preferred, or
aryl. Preferable aryl residues R® are unsubstituted phenyl or phenyl mono-, di- or tri-
25  substituted, independently, by lower alkyl, lower alkoxy or halogen. Most preferable aryl
residue R’ is unsubstituted phenyl.

In another embodiment, R® is hydrogen, lower alkyl, with methyl being preferred, or
hydroxy-lower alkyl, with 2-hydroxy-ethyl being preferred. Preferably, R® is hydrogen.

In still another embodiment, R® and R® are hydrogen or, together with the carbon

30 atoms to which they are attached, form a six membered saturated carbocyclic ring. -




25 substituted, independently, by |lower alkyl, |ower al koxy or hal ogen.
Most preferable aryl residue R5 is unsubstituted phenyl . 1Bdungr®Pher
enbodi ment, R6 is hydrogen, lower alkyl, with methyl being preferred, or
hydr oxy- |‘a’\9eq3/0a?ﬁ§y| wi th 2-hydroxy-ethyl being preferred. PCwEfenadssy, R6
is hydrogen. 'In still another enbodi nent, and R6 are hydrogen or,
together with the carbon 30 atons to whichthey are attached, forma six

menber ed sat ur at T 16 June 2006 03/ 0

RoT EPos) 11666 1f gaf BEBAGHEL o lﬁé‘%ﬁ“’gﬁ?’ 1pgng ‘E}E‘\é\%ﬂqeﬁt % Biegsr Wbodi ment
R7 is | ower patfkepbly mpthef.er ably net hyl. Conpounds of fornmula (1) represent a
preferred enbodi nent of the present invention and pharnmaceutically
acceptabl e salts of conmpounds of formula (1) individually 5 al so represent

a preferred enbégimpnindsbof farengby €3 erpiresenveptefared eEﬂ;ﬁ)fd&héﬁdoﬂiﬂé@%aﬁs of

general for Bl aTol S of,

rac-9, 10-di ﬂeﬁgéé)agg %r opy &tiéﬁgﬁg%%gabgl%%} hpg?gg@f’ @ ?fc—f W*?ad@] }YE@'&]HY

i soqui nol3 nalspeepresert perefared embodiment of the present invention.

rac-9, 10-di met hoxy-3(3-(3-nethyl -butyl)-1,3,4,6,7, 11b13- hexahydro- 2H pyri do

[2,1- a] isoqui pRdfefedc
rac- 3( 3- cycl é)‘_gropyl thﬁﬁ%ﬁ?g%glgﬁ%%rﬁlggrymulaél) £! %th'?se sebsstrdfsmhagreuB pyrid
0 [2,1- 4] &in-2 (3-yl am ne,
rac-7[ 3- butyl - 11 12-di net hoxy- 2, 3, 4, 4a, 6, 7, 8, 9, 9a, 13bj 3- decahydr o-
| H pyri do [ rdk;@10-8Bnéthpken 1di, 48f7 15 BB -
"~ rac- 3[ 3- butyl%;% ilo di ne{asﬁoegﬁ?ﬁg 3]'6 7311 Fb(?,ﬁllﬁye)(%%{dpyndof».'l a'mél]cc)mmOIm
2, 1- a]lsoqw % & vyl anine chl orohydrate (1:2), rac-9,10- dimethoxy-3
[3-propyl-1,3,4,6,7 11b (3- hexahydr o- 2H pyrido [2,1-a] isoquinolin-
2Y-yl amife mh+90}rfbﬂgml¢thbzar 3A-: (Q)metﬁﬁ-butyl) 1,3,4,6,7,11bB-hexahydro-2H-pyrido[2,1-

rac-7(3-butyl ; ?BFM ,3,4,4a,6,7,8,9, 9a, 13b[ 3- dexahydr o- IH-pyrldo
[1, 2- f]phenarﬁ%}ﬂ% n- % ylani’ ne chl orohydrate (1:2),

rac-2(3-am no- 3(3 butyl - 10- net hoxy-1, 3, 4, 6,7, 11bO hexahydr o- 2H-pyri do[ 2, 1-
rac- 3B-cyclopropylmethyl-9,10- ethoxy—l 3 4, 6 7,11bB-hexahydro-2H-pyrido[2,1-

a)isoquinolin-2f§-ylamine,

S

rac-7B-butyl-11,12-dimethoxy-2,3,4,42,6,7,8,9,9a,13bB-decahydro- 1H-pyrido[1,2-
15, f]phenanthridin-8f3-ylamine,

rac-3p-butyl-9,10-dimethoxy-1,3,4,6,7,1 1bB-hexahydro-2H-pyrido[2,1-alisoquinolin-20-
ylamine chlorohydrate (1:2),

_ rac-9,10-dimethoxy-3p-propyl-1,3,4,6,7,11bf-hexahydro-2H-pyrido|2,1-a)isoquinolin-
O 2B-ylamine chlorchydrate (1:2),

20 rac-7B-butyl-11,12-dimethoxy-2,3,4,42,6,7,8,9,92,13bB-decahydro- 1H-pyndo[1 2-
f]phenanthridin-83- Ylamme chlorohydrate (1:2),

rac-2f-amino-3f-butyl-10-methoxy-1,3,4,6,7,11bB-hexahydro-2H-pyrido[2,1-
a)isoquinolin-9-ol chlorohydrate (1:2),

rac-20-amino-38-butyl-10-methoxy-1,3,4,6,7,1 1bB-hexahydro-2H-pyrido[2,1-
25 alisoquinolin-9-ol chlorohydrate (1:2),

rac-2B-amino-3p-butyl- lO—methoxy 1,3,4,6,7, lle hexahydro—2H—pyndo[2 i-
a]1soqu1no]m 9-ol,

rac-20-amino-3f-butyl-10-methoxy-1,3,4,6,7 lle ~hexahydro-2H- pyndo[Z 1-
aJisoquinolin- 9-ol, and




| b13- hexahyd#

a] i soqui nolin-9-o0l chlorohydrate (1:2),

rac- 2a- am no- 3( 3- butyl - 10- net hoxy-1, 3,4, 6,7, | |b(3-hexahy@deeZ80pyri do

[2,1- 25 a]isoquinolin-9-ol chlorohydrate (1:2),

rac- 20- anWae38§8sbut yl - 10- met hoxy- 1, 3, 4, 6, 7, 11b[ 3- hexahydperAidpiygido [ 2, 1-

a] i soqui nol i n-9-ol, _

rac-2a-am no- 3[3 butyl 10- met hoxy- 1, 3, 4, 6; 7; 11b[ 3- hexahydr o- 2H pyri do [2, 1-

a] i soqui nolin-9 and 16 June 2006 WD 03/ 055881 PCT/ EP02/ 14685 -7

rac- 9, 10- di ﬁ@t?}é@(‘;ﬁ@i@ﬂ%éﬁwhemyhlﬁg%ﬁzl]Jbﬁahc(ﬁhhhrneﬁﬁquﬁda[-} bytistpidolinlz-a]

i soqui nol i n- 2y.yl;igmi ne, and pharmaceutically acceptable salts thereof.

Furt her prefe?red conpounds of general fornula (I) are those selected from

the 5 group si sting rac 10- Di met hoxy-313-pyrrol -1-yl-1,3,4,6,7,1
‘ng?WDWF?%ﬁYECCfP’HB le selivthgrAchol i n- 2a- yl ani ne,

rac-9, 10- D net hoxy-3(3-p-tolyl-1,3,4,6,7,1 | b(3-hexahydro-2H pyrido [2, 1-

.a] isoquinolin- BuftBeryﬁraﬁ;‘tﬂ&& cohPounds of g?neral formula (I) are those selected dfl'[)}:? ﬂie é]

@yrido[Z 1-

-

rac-9, 10- D| nmet hox cp ftoI yl -1, 3,4,6,7, 11ba- hexahydr o- 2H pyri
i soqui nol’i N8R PP rac- 9, 10- di met hoxy- 3
0- (3, 4-di et hyl - phenyl) 1,3,4,6,7,1 1 b f3-hexahydro-2H

pyrido[ 2, 1- a] reeyLi- ﬁ)mrlneihoiy 3i3>pyamlnle}rleh3 a5 dHeRalf r8—)2.I-I Xndo 2,1-

rac-9, 10-di met hyl - phenyl ) -1, 3, 4, hexahydro 2H
15 pyrido[ ZQT?J;[% soqul ngﬁm’ﬁ a-yl am ne chl or ohydr at e (1 2)
rac-9, 10- D net hoxiq3 0 -(3-nethoxy-phenyl)-1,3,4,6,7,11b 13- hexahydro-2H

pyri do[ 2, 1- a] tasd¥ E)@ﬂnﬁﬂﬁOZﬂSﬁHamlﬂel,&,Hlﬁo”r,kiﬂ)ﬁdwaalgrd(rd-m pyrido[2,1-

rac-9, 10- Di g ﬂ§mr>r§g hoxy- phenyl)-1, 3, 4, 6,7, 11b13- hexahydr o- 2H
ail oqul noI| 2a-yl ami ne chl orohydrate (1 2), 20

rac-9, 10- Di net ho>8§1y yrldbn 1,3,4,6,7,11b13- hexahydr o- 2H pyri do[ 2, 1-
a] i soquifol i NPy Hﬁ? extAP o Byl a6, 7sibayhexahydro-2H-pyrido[2,1-

a]isoquinolin-20-ylamine,

rac-9,10-dimethoxy-3-(3,4-dimethyl-phenyl)-1,3,4,6,7,11bB- hexahydro—ZH
pyrido[2,1-a}isoquinolin-2f-ylamine chlorohydrate (1:2),

rac-9,10-dimethoxy-3$-(3,4-Dimethyl-phenyl)-1,3,4,6,7,1 1bf-hexahydro-2H-
15  pyrido[2,1-a]isoquinolin-2¢-ylamine chlorohydrate (1:2),

rac-9,10-Dimethoxy-3B-(3-methoxy-phenyl)-1,3,4,6,7,11bB-hexahydro-2H-
pyrido[2,1-a)isoquinolin-2f3-ylamine chlorohydrate (1:2),

rac-9,10-Dimethoxy-3B-(3-methoxy-phenyl)-1,3,4,6,7,11bB-hexahydro-2H-
pyrido[2,1-a}isoquinolin-2¢-ylamine chlorohydrate (1:2),

20 rac-9,10-Dimethoxy-3f-pyridin-1,3,4,6,7,11bB-hexabydro-2H-pyrido{2,1-
 a]isoquinolin-2B-ylamine chlorohydrate (1:2),

rac-9,10-Dimethoxy-3-pyridin-1,3,4,6,7,11bB-hexahydro-2H-pyrido|2;1-
a)isoquinolin-2a-ylamine chlorohydrate (1:2),

rac-4-(2f-Amino-3 f-butyl-9,10-dimethoxy-1,3,4,6,7,11b S-hexahydro-2H-pyrido[2,1-
25  alisoquinolin-7f-yl)-phenol,

rac-3 5-Butyl-9,10-dimethoxy-6-methyl-1,3,4,6,7,11b S-hexahydro-2H-pyrido{2,1-
alisoquinolin-2-ylamine, |

rac-3 f5-Butyl-7 - (4-chloro-phenyl)-9,10- dlmethoxy—l 3,4,6,7,11b/>-hexahydro-2H-
pyndo[z l-a}isoquinolin-2¢+ylamire,




rac-9, 10- b met hoxy- 3f 3-pyridin-1,3,4,6,7, 11b13- hexahydro-2Hpyrido [2, 1- 3]
i soqui nol i n-2a-yl am ne chl orohydrat e (1: 2) 16 June 2006
rac-4-(2/3-Aniino-3/i-butyl -9, 10-di net ho-xy-1, 3, 4, 6, 7,1

| b/ 3- hexaWMQd@P@5388% pyrido [2,1- 25 a] |squ| nol i n-7I yI) plPemarp2/14685

rac- 3/ 3-Butyl -9, 10- di net hoxy- 6- net hyI 3,4, 6,7, 1 | b/ 3- hexahydr o- 2H- pyri do
[ 2, 1- a]isoquinolin-2-ylam ne,

rac- 3/ 3-Butyl -7/ 3-(4-chl oro- &ﬂenyl )-9, 10- di et hoxy- 1, 3, 4, 11 b, 6- hexahydr
0-2H pyrido [A234-Batylieddichlsremhond)-9114rdimethorg- h@»ﬁéﬂﬂ@@h@w%&%l

PCT/ EP02/ 14635308, Iag %ﬁnam_w amine,
a- (4-chl oro- phenyl) di met hoxy- 1, 3,4,6,7,1 |b, - - hexahydro-2H pyri do

[2,1-a] isoquino rac But (3, 4-di net hoxy- phenyl )"
-9, 10- di met ho¥§& él%%“fﬂa%gﬁgl %ﬂ dmpit Oﬁﬁfgﬁ?ﬂé} 5 1%214!%1&%01 3:4,64,1dp/-hexahydro-

i soqui nol i n2-pyyd &l 1R&}isdquinolin-2 o~ylamine,

rac- 3, 8-Butyl -9, 10-di net hoxy-7, 7-dinmethyl -1,3,4,6,7,1

o S PR B9 RO 12 M o gttty

do[ 2, 1- a] iseoquinalol-2o-Aybing ani ne, rac-7, QButyl -
- 11, 12-di ui ethoay-2, 3,4, 4a,6,6,7,8,9, 9agl3bp decahydro-I H pyrido [1,2- 10

f] phenanthrid . ] -

a6 7] 3 But y| A ?#1 DT AT A PR AR By
do [ 1,2- fRisegamelia Y&ms@eyl am ne, rac-3/3-Butyl -

a- (3, 4-di met hoxy- phenyl ) -9, 10- di met hoxy- 6 a- net hyl - 1 3,4,6,7,1l b 8-

hexahydr o- 2""9%[7 ‘B 1h; ﬁldmm 4 it 02 Bs 1302 decahyd
(fac-7,6-Butyl - 11, 1 rre P Ty fzﬁ 1 319’% SR g O Py ar

o-1H pyHid P[“ina? El fdi n- 8, 6 yl ani ne, rac-9, 10- Dlrrethoxy 3
a-phenyl-1,3,4, 6,7,1 Ib a- hexahydr o- 2H pyrido [ 2, 1- a]i soquinolin-2a-yl

amne, r ac 9, rdOr3-Butgtingydinthoxy-2,3,4,4a3,6,7,8,9, 9aa123bﬂ—decahydro 1H-pyrido[1,2-

a- phenyl - hexahydr o- 2K+ pyri do[2 1-
a] i soqui noI Pﬁ?} Z‘W‘g‘ﬁaﬁ ylatnihe,
rac-3 f-Butyl-7 a-(3,4-dimethoxy-phenyl)-9,10-dimethoxy-6 - methyl-1,3,4,6,7,1 1b &
hexahydro-2H-pyrido|[2,1-a]isoquinolin-2-ylamine,

15 rac-7 B-Butyl-11,12-dimethoxy-13b-methyl-2,3,4,4a/,6,7,8,9,9a,13b-decahydro-1H-
pyrido[1,2-f][phenanthridin-8 f-ylamine,

rac-9,10-Dimethoxy-3 o-phenyl-1,3,4,6,7,1 1bc-hexahydro-2H-pyrido{2,1-

alisoquinolin-2 ¢~yl amine,

{ rac-9,10-Dimethoxy-3 o+-phenyl-1,3,4,6,7,11b o~ hexahydro-2H-pyrido[2,1-
20 a]isoquinolin-2/4-yl amine,

9,10-Dimethoxy-3 a-phenyl-1,3,4,6,7,11b o~hexahydro-2H-pyrido[2,1-a]isoquinolin-

2+yl amine,

9,10-Dimethoxy-3 a-phenyl-1,3,4,6,7,11barhexahydro-2H-pyridof2,1-a]isoquinolin-
2f3-yl amine,

25 9,10-Dimethoxy-3 S-phenyl-1,3,4,6,7,11b f-hexahydro-2H-pyrido[2,1- a]1soqumohn—
2 -yl amine,

9,10-Dimethoxy-3f-phenyl-1,3,4,6,7,11bf-hexahydro-2H-pyrido [2',1-3] isoquinolin-
2¢ryl amine,

(65)-(2-Amino-3-butyl-9,10-dimethoxy-1,3,4,6,7,1 1b-hexahydro-2H-pyrido[2,1-




9, 10- Di et hoxy-3 a-phenyl -1, 3,4,6,7,1l b a-hexahydro-2H pyrido [2, 1-a]

i soqui nolin- 2a-yl am ne, 9, 10-Di met hoxy-3 a-phenyl -1, 3, 4,16 Jqne 2066 b .

a- hexahydro-2H-pyrido [2,1-a] isoquinolin- 2,6-yl amne, 25

9, 10- Di N ox9538M3- phenyl -1, 3,4,6,7,1 PCT/EP02/14685

| b/ 3- hexahydr o- 2H pyri do[ 2, 1- a] i soqui nolin-_ 2/3-yl am ne,

9, 10- Di net hoxy- 3/ 3-phenyl -1, 3,4, 6,7,1 | b/&hexahydro-2H pyrido [2, 1-a]

i soqui nolin- .2a-y] am pe (E§d§) - (2- Am no- 3-butyl -9, 10-di net hoxy-1, 3,4,6,7,1
| b- hexahydr /5Rd ‘abglrl%:fﬁ@.a% June 2006 WD 03/ 055881 PCT/ EP02/ 14685 -9
a] i1soquinolin-6-yl)-nethanol, _

rac- 4- ( 2/ 3- Aninao-43(2F-Antiyd-3 86407 &, 1oe Biethiody- 3,344,687, Tib A-hexa -2H-pyri -
b, 6 hexanydrg. 2tk Dy 19 [P%gl@_bheg& :{fﬁfﬂﬁ%&noﬁ Ry ﬁﬁk)]enxolhyc%]r?d%% TFsolag:
" rac-4-(2/ 3- ARSREEPY: bu¥3)/'l hgnof GO y-1,3,4,6,7,1

| bJ3- hexahydr o- 2H-J)yri do [2,1- 5 a]isoquinolin-7,6-yl)-phenol

hydr ochl or i de,ras-det2Zg-Smiut-§5-bayl- 0> 18 dietetivoyy- 6,3 /288, h Y1 bAh&abydro BWHpyrido[2,1-

"1 b/ 3- hexahydpgz i 2nds p(t j iznol i n-2-yl am ne hydrochl ori de,
rac-3, 6- Buty]-(%%%i:n%léc Al @P%hf’én_‘?%"?ﬁ'%?if%_. di nethoxy-1,3,4,6,7, |
| bAhexahydr o- 2H pyri do &2, 1-a] isoquinolin-2a ylam ne hydrochloride, 10
rac- 3/ 3- But y| "2a3PBeHD Qrd}éh@]ﬁ%}’yégf,@b}ﬂdl:Mt%k%bﬂih&ahyﬁp%ﬂ—pyrido[2,1-

| bf - hexahydra?is&}ﬁingﬂﬁjgdﬁ&lgin%whg&%jd@ol i n-2a-ylam ne hydrochl ori de,
rac-3/3-Butyl-77f (3,4-di methoxy-phenyl)-9, 10-di nethoxy- 1,3,4,6,7,1

| b/ 3- hexahydr o- ri 2, 1-a]isoquinolin-2a-ylam ne hydrochloride, rac-3
“a-Butyl-7/j-( §?CZI-§ET_%IF£§£4:E}F]’]WPI}Q‘%bl%l%%Fﬁﬁwlﬁv%@%} >FbexabydeRHhydr o-
15 2H pyri d petido 2, Bl isaminaal 2 yRhjiny hadroaklobdr ochl ori de,
{rac- 3/ 3-Butyl - 7) 3- (3, 4- di met hoxy- phenyl ) - 9, 10- di met hoxy- 1, 3, 4, 6, 7, 1l b/ 3_hex

ac-al 3- But o) THESp B e R 1 BB ng RS L T i Siahydep-26

| b/ 3- hexahy gygde 2E-plisdqiofdini2 alrsioehybiidofidg- y| ami ne hydrochl ori de,

rac-3 -Butyl-74-(3,4-dimethoxy-phenyl)-9, 10-dimethoxy-1,3,4,6,7,11bf-hexahydro-
2H-pyridol[2,1-a]isoquinolin-2 ¢~ylamine hydrochloride,

rac-3 o-Butyl-76-(3,4-dimethoxy-phenyl)-9,10-dimethoxy-1,3,4,6,7,1 lbﬁ-hexahydro-
15 2H-pyrid o[2,1-a]isoquinolin-25-ylamine hydrochloride, '

rac-3-Butyl-7 f-(3,4-dimethoxy-phenyl)-9,10-dimethoxy-1,3,4,6,7,1 1b S-hexahydro-
2H-pyrido{2,1-a}isoquinolin-2 5-ylamine hydrochloride,

rac-3f3-Butyl-7 0~ (3,4-dimethoxy-phenyl)-9,10-dimethoxy-1,3,4,6,7,11b [-hexahydro-
2H-pyrido[2,1-a}isoquinelin-2 ¢+ylamine hydrochioride, :

20 rac-3 3-Butyl-9,10-dimethoxy-7 f-(4-methoxy-phenyl)-1,3,4,6,7,11bS-hexahydro-2H-
pyrido{2,1-alisoquinolin-2a~ylamine hydrochloride,

rac-3 5-Butyl-9,10-dimethoxy-7 f-(4-methoxy-phenyl)-1,3,4,6,7,11bS-hexahydro-2 -
pyrido]2,1-alisoquinolin-2f-ylamine hydrochloride,

- rac-3-Butyl-9,10-dimethoxy-7,7-dimethyl-1,3,4,6,7,1 1bS-hexahydro-2H-pyrido[2,1-
25 alisoq uinolin-2~ylamine hydrochloride,

rac-3 ﬂ-Bﬁtyl-9,10~djmethoxy-7,7—dimethyl» 1,3,4,6,7,11bf-hexahydro-2H-pyrido[2,1-
alisoquinolin-2/4-ylamine hydrochloride,

rac-73-Butyl-11,12-dimethoxy-2,3,4,425,6,7,8,9,920513b f-decahydro- 1H-pyrido[ 1,2- |
fiphenanthridin-8f-ylamine hydrochloride, - '




20 rac-3/3-Butyl -9, 10-di met hoxy- 7/ 3- (4- met hoxy- phenyl )-1,3,4,6,7,1

| b/ 3- hexahydr o- 2H pyri do[ 2, 1-a] i soqui nol i n- 2a-yl am ne hydﬁdéﬂ‘ﬁ%ﬂoﬁde
rac-3/-Butyl -9, 10-di net hoxy- 7/ 3- (4- net hoxy- phenyl)-1,3,4,6,7, |

| bf - hexah‘y@r(@iﬁéﬁﬁl pyrido[ 2, 1-a] isoquinolin-2/3-ylamn ne h)&ttrmzmmxﬁssie

rac-3/3-Butyl -9, 10- dlrrethoxy77d|rrethyl 3,4,6,7, |

| b/ 3- hexahydro 2H pyri do [2,1- 25 a] i soq uthol i n- 2a yI am ne hydrochl ori de,

rac- 3/ 3-Butyl - %B thox&l{gté I-13

| b/ 3- hexahydr 62% dd> 1 ﬂ%%ﬂ q%%ﬁaayf}%ﬁmhm@mﬁﬂmdouez-
rac- 7/ 3- But )t]phibﬂtaritﬁmdiﬂ@&@ﬁhﬁﬂm%]:@dﬂocﬂﬂfrﬁc6 7,8,9,9aco0l3b/ 3- decahydr o-

| H pyrido [ 1,2- f]phenanthridin-8 f3-ylam ne hydrochl oride, 16 June 2006

WO 03/ 055881 ac-7 1 - di net hoxy- 2, 3, 4, 4al 3, 6,
7.8, 9, 9aa13bf'g %E %Pi}gfr"g%s’fﬂ%‘f}ﬁ GG P ef;‘QH)tz¥ 191 PP@ Y 1RG- eyl 1 8.4/ &A1 e
hydr ochl or i dexalydo-3H3piBidof?.1 Zdisoguidotin Petihains ipdesdldrids, 10- di met hoxy- 6
a-nethyl-1,3,4,6,7, 11 b, 6- hexahydro-2H pyri do[ 2, 1-a] i soqui nol i n-2-yl am ne

hydr ochl ari %[Mz ]fm_ad ptabl e salts thereof Further
pref er reg cgﬁrr% hgg‘?ap{#g%ﬁiﬁ?ﬂ%f “are those selected fromthe
group consistin
rac- 9, 10- di net hgwhg[rafﬁf(egteﬁré@nmonnda 9f gengrabfoame]ar(I ) dre [tBe deesdadiydifromte pyr i do
[21 a]lsogicﬁ.j%q;l Mtamne 10

1

rac- 7[3 but yl 12 d| met hoxy 2,3,4,4a,6,7,8,9, 9a, 13b[ 3- decahydr o- IH-pyrldo
[1, 2- phen

di p- 80
rac- 3(3 but i’fff d}“ Iﬂ%’ﬂh%ﬂﬁfn@%ﬂ -outyD 11h46.7 HdR Btheanlerdzer 3 pyado[2,1-

[2,1-a]isoqui n}i&uqu&@lm}dc@emaﬁﬁn@hl orohydrate (1:2),

(rac 70-butyl - 11, 12- di met hoxy- 2, 3, 4, 4a, 6, 7, 8, 9, 9a, 13b

e,

f 3- decahydr 15 f] 8[ 3-yl am ne chl orohydrate
(1:2), Pléc %a @nﬁ thi gf %2 é&fflyﬁhoﬁﬁ' n%{]%b;etg% d?dli’%g catrydro-1H-pyrido{1,2-

| b[ 3- hexahydrﬂpﬁmapghndim-&ﬁzylannwﬁ] i soqui nol i n-9- ol chl orohydrate (1:2),
rac- 2a- am no-3 ( 3-butyl-10-net hoxy-1, 3,4,6,7,11b13- hexahydro- 2H pyri do

[2, 1- rac-3B-butyl-9,10-dimethoxy-1,3,4,6,7,1 1bP-hexahydro-2H-pyrido [2,1-a]isoquinolin-2¢-
ylamine chlorohydrate (1:2),

- rac-73-butyl-11,12-dimethoxy-2,3,4,4a,6,7,8,9,9a,13b B-decahydro— 1H-pyrido[1,2-
15 f]phenanthridin-8f-ylamine chlorohydrate (1:2),

rac-2¢-amino-3f-butyl-10-methoxy-1,3,4,6,7,11bB-hexahydro-2H-pyrido[2,1-
ajisoquinolin-9-ol chlorohydrate (1:2),

rac-20-amino-33-butyl-10-methoxy-1,3,4,6,7,11bf3-hexabydro-2H-pyrido[2,1-
a}isoquinolin-9-ol, and

20 rac-9,10-dimethoxy-3pB-phenyl-1,3,4,6,7,11bB-hexahydro-2H-pyrido[2,1-a)isoquinolin-2-
' ylamine,

and pharmaceutically acceptable salts thereof.

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

25 mc—9,10—dimethoxy—3f3~phenyl~1,3,4,6,7,11bB~h¢xahydro-2H—pyrido[2,1-a]isoquinolin—2— :
ylamine,

- rac-9,10-Dimethoxy-3 c-phenyl-1,3,4,6,7,11borhexahydro-2H- pyr1d0[2 1-
aj 1soqu1n011n 20yl amine,




a] i soquinolin-9-o0l, and 20
rac-9, 10- di met hoxy- 3[ 3- phenyl -1, 3, 4, 6, 7, | | b[ 3- hexahydr o- 2RP pynei2@ed 2, 1-a] i so
qui nolin-2- ylamne, and pharnaceuti cal I y acceptable salts thereof. '
- Especi al 'YO#B#5¥8t ed conpounds of general formula (1) are pdingg,sgeect ed
fromthe group consisting of: 25

rac-9, 10- di net hoxy- 3f 3- phenyl -1, 3, 4, 6, 7, 1111.)](3 hexahydr o- 2H- pyri do[ 2, 1- a]lso
qui nolin-2- yl am n]]% rac-9, 10- Di_ et hoxy- 3 a-phenyl -1,3,4,6,7,1lb

a- hexahydr o- 2HpY d%tf%eq?oxié?WMGV%bﬁ:&ﬁJﬂdhwhmmp %P;wag 22006 WO

03/ 055881 - laﬂllsﬁmmﬁli’ﬁalﬁlﬂﬁa&ﬁnéac 9, 10- Di met hoxy- 3 a- phenyl - 3 4,6,7,1

| ba- hexahydr o- 2H pyri do[ 2, 1- a]i soqui nol i n-2f 3- yI am ne, 9, 10 Di rret hoxy 3

, a-phenyl -1, 3, rldo[ 1-aji soqui nolin- 2a-yl
"amne, 59, 10@Dﬁ)négrﬁeﬁlg%§%pﬁé%ﬂ ?fz‘lg}) ¥ oghegahydro-2H-pyrido[2,1- -a]isoquinolin-
a- hexahydr 022! @mingo[ 2, 1- aj [ soqw nolin- 2/i yl am ne,
9, 10- Di net hoxy- 3, 6- phenyl ,6,7,1 |b, 6-hexahydro-2H pyri do

'[2I-a]|sg)qU||9qI0L]]j y-3f-phenyl, 1,3,4,6,7,1
| bf 3- hexahydr,o- 2H- %@%?%’ﬁl 38’?}{3??’%%%%16%&11@ﬁ%e%&)zﬁwﬂﬂmld@ [ 2, laglioquinolin-
phar maceut i G ?mééf'cept abl e salts thereof. Mst preferred conpounds of
general fornula (1) are those sel ected fromthe group consi sting of

, 10- Di hoxg,18- € S d
?2}8_ E[a)i imse'éqoxy 18 Iﬁﬂiﬂjﬁ_lgfhgr; B—Ipﬁa%ylﬁl %A 4,%,'7,?6@% 9I§12 Byrpﬂ:ﬁ:glaalfa]@ocgnmolm -7, 1

_ gb Pl in
| b a- hexahy & a- 285y #4d0 [2 1-a]i soqw nol i n- /’> yI am ne,

( 9,10-Dimethoxy-3f-phenyl-1,3,4,6,7,11b B-hexahydro-2H-pyrido[2,1 -a]isoquinolin-
. 10 2o~yl amine,

and pharmaceutically acceptable salts thereof.

Most preferred compounds of general formula (I) are those selected from the group
consisting of:

| 9,10-Dimethoxy-3 crphenyl-1,3,4,6,7,11b crhexahydro-2H-pyrido [2,1-a)isoquinolin-
15 2¢+yl amine,

9,10-Dimethoxy-3 a-phenyl-1,3,4,6,7,11bc- ~hexahydro-2H-pyrido[2,1-a lisoquinolin-
2-yl amine,

9,10-Dimethoxy-3 f-phenyl-1,3,4,6,7 ,11bf-hexahydro-2H-pyrido [2,1-aisoquinolin-
{ 2f-y1 amine, and

20 9,1 O-Dunethoxy—?) [F-phenyl-1,3,4,6,7,11b S-hexahydro-2H-pyrido[ 2,1-alisoquinolin-
- 20.’—}71 amine,

and pharmaceutically acceptable salts thereof.

Compounds of formula (I) can have one or more asymrnetric carbon atoms and can

25  exist in the form of optically pure enantiomers or as racemates. The invention embraces all
of these forms.

It will be appreciated, that the compounds of general formula (I) in this invention
may be derivatised at functional groups to provide derivatives which are capable of
conversion back to the parent compound in vivo. '




-into a pharmaceutically acceptable salt tHhereof|.

e,

9, 10- D net hoxy- 3f 3- phenyl -1, 3,4, 6,7, 1l b f3-hexahydro-2H pyri do

[2, 1-ajisoquinolin- 2%-yl am ne, and 20 ~ 16June 2006

9, 10- Di net hoxy- 3, 6- phenyl -1, 3,4, 6, 7, | | bf - hexahydr o- 2H pyri do[ 2,1 -a] i soqui ho
lin- 2a-yWoaes0iss81and pharmaceutically acceptabl e salt’s thefgpie/gagpounds
of fornmula (1) can have one or nore asymmetric carbon atons and can

exist in the formof optically pure enantirdfers or as racemates. The

i nvention enbrac all of these forms. It will be appreciated, that the
conpounds of ge nﬁﬁ%ﬁ’@w AR UER lsp Felates & 3 prasassiforthe mearivéactiseiof abmpeundstof
functional gfoenpia {Dapdadivied abekel Whathi pE8&sIVH BB HRR3 nver si-an
back to the parent conpound in \E/i Vo. p{6 Jéllj\ér;ﬂéﬁ O%E?eV\D Ogﬁﬁk}?gg@iof’ﬁrmﬁfa (IIB
PCT/ EPO2/ 11685 -12 The present invention also#glates to a process for the
manuf acture of conpounds of formula (1) as MNEfined above, which process.
conprises reducing an oxinme of fornmula (11) -OH . pwherein Rl, R2, R3; R4,
R5, R6 and R are as defined above, 5 optiotfa Rol | owed by conversion
Hydr ogenati on of the
above oxine of fornmula Il can WB~Nperfgrned.accarding to nethods known in
the art. For exanple, the reaction | dif ormed in tf8 presence of a
catal yst such as Raney nickel, pla adiumin an inert solvent,
such as ethanol, at a tenperatRTe o 20Q/°t o 80C. 10 Hydroxy groups
in the conpounds of fornula Il can bepresent; in a protected form for
exanpl e as a benzyl ether. Such prot &tiFﬂlg @oups can be renoved according
to processes known in the art, e.g. in case of benzyl ether by catalytic
hydrogenatiaon. 15 Oxines of forpula Il are known in the art or can be

{prepared starting f morerein RORISR®, &, RY8° frod Rilhre ab Hefilid dbotd)ods known in the

art and as exenplified or in analogy thereto. Conpounds of fornmula (111):
5 optionally followed by conversion into a pharmaceutically acceptable salt thereof.

Hydrogenation of the above oxime of formula II can be performed according to
methods known in the art. For example, the reaction can be performed in the presence of a

catalyst such as Raney nickel, platin or palladium in an inert solvent, such as ethanol, ata
temperature of about 20°C to 80°C.

10
Hydroxy groups in the compounds of formula II can be present in a protected form,
. for example as a benzyl ether. Such protecting groups can be removed according to
processes known in the art, e.g. in case of benzyl ether by catalytic hydrogenation.
15 Oximes of formula II are known in the art or can be prepared starting from ketones

of the formula Il by methods known in the art and as exemplified or in analogy thereto.

Compounds of formula (1I1):

(-




(I'1') 16 June 2006 WO 03/055881 PCT/ EP02/ 14685 -13 wherein R, R2, R3, R4,
R5, R6 and R are as defined above, can be prepared by rdademes¥9@& conpound
of the formula (IV): R wherein R2, R3, R4, R5, R6 and R7 are as defined
above, BVRiBASEStonpound of the formula (V): 0 (V) wher eipoTRpot/pis8S
defined above, or a conpound of the fornmula (VI): ON R 10 wherein R is
as defined above. Conpounds of formula (I\/)13a‘re known i-n the art or can be’

prepared by oxidation;of . ¢o 3] f foropla (VI11): R(VIIIl) wherein R2,
R3, R4, R5, R6 and R[;Vhae?%m%r%g#i’ﬂ% a&%&l@eéﬁéﬁrﬁﬂﬁé‘oﬁs net hods known
in the art and as exenplified or in analogy thereto. Alternatively,
conpounds of f or sam be piphyed\Wp 68t BEa8Binpotdd MFfeRornl@a JBne 2006

. PCT/ EP02/ 14685 wherein R, R2, R4, R5, R6 and R are as defined above and P
“represents ) RZ

SN
. o V)
R* = R’
wherein R? R®, R, R°,R®and R” are as defined above,

5 with a compound of the formula (V):

(V)

. 1-
wherein R’ is as defined above,

or a compound of the formula (VI):

10 wherein R' is as defined above.

Compounds of formuta (IV) are known in the art or can be prepared by oxidation of
compounds of formula (VIII):

R2

e RS (VI

R* g° R’
Wherein,Rz, R3, RYL R’ RO and R are as defined above,
15 according to methods known in the art and as exemplified or in analogy thereto.

: Alternatively, compounds of formula (VII)




an am no protecting group; maybe reacted with an alcohol 5 R-OH wherein R
is lower alkyl substituted by aryl, heterocyclyl or |ower 16dne@l9&ar bonyl ;
in the pré&¥@nauessssl tri phenyl phosphi ne and di-t-butyl azodi %giﬁlgx%l at e,
followed by deprotection. 10 Alternatively, conpounds of P68 | )
wherein R is aryl or heteroaryl may be prikpared by reacting a conpound of
formula (111) wherein R2, R3, R4, R5, R6 and R are as defined above and
R is hydrogen (R = H) with an aryl hal ogeniNMPrespectively a heteroaryl
hal ogeni de R-X 15 wherein Ris aryl or heterqgaryl _and Xis chloride,
brom de, iodide or triflate; in the presepce™Q pal | adi um cat al yst |ike
pal | adi um acetate or tetrakis- tpiphenyl phposphilne pall adi um conpl ex, a
ligand, like tri-tert-butyl phosphige Qg oFher phosphi nes, and a base |ike
sodiumtert-butoxide in an inert o@ i K¢ tetrahydrofvilfpne at noderate
tenperature of 20 to 100C (i n anal a§ h_t hel met hods described in J. M
Fox, 20 X. Huang, A Chieffi, $IOL. Bachwatd.R3. Am Chem Soc. _
2000, 12-2,1360-1370. and M Kawat sur, 7 F. Hartwig, J. Am Chem Soc.
1999, 121, 1473-1478). Preferred am no'pridtetti ng groups are '
t - but yl oxycar bonyl (Boc),nzf})enzyl oxycarbonyl (Z) and _
9-f | uor enyhnet hyl oxydstréio By) R RAGE) RS Wi P oxyecar bon (Boc) being
especial ly preferreqT Depr. ot e%t?gﬁlca%ﬁ%g%g?%%%ﬁr?gg%wm HFORBWN in the
art. 16 June 2006 - fgﬂ %?Rr?}ﬁ%"%@%; of the present invention, there is
provi ded a process for the manufacture of conpounds of formula (1) as
‘defined above, #hiyde rpactciosish analeohsles: (a) reduci ng an oxime of ka nulg
{.(Il1) wherein R R2, Rs Ra, P?, R6 and R are as defined above; optionally
“followedsby conversion into a pharnaceuti CE?I lI-yI acceptabl e salt thereof or
(b) reading a conpound of fornmula (VII) -0

‘Wherein R is lower alkyl substituted by aryl, heterocydyl or lower
alkoxycarbonyl;

in the presence of triphenylphosphine and di-#-butyl azodicarboxylate, followed by
deprotection.

10 Alternatively, compounds of formula (III) wherein R’ is aryl or heteroaryl may be
prepared by reacting a compound of formﬁla (IIT) wherein R% R?, R4, R’ R and R’
defined above and R is hydrogen (R' = H) ,
heteroaryl halogenide

are as
with an ary] halogenide respectively a

R-X

15 wherein R is aryl or heteroaryl and X is chloride, bromide, iodide or triflate;

in the presence of a palladium catalyst like palladium acetate or tetrakis-
triphenylphosphine palladium complex, a ligand, like tri-tert-butylphosphine or other
phosphines, and a base like sodium tert-butoxide in an inert solvent like tei:rahydroﬁlrane
at moderate temperature of 20 to 100°C (in analogy to the methods described in J.M. Fox,

- 20 X Huang, A. Chieffi, S. L. Buchwald,, J. Am. Chem. Soc. 2000, 122, 1360-1370. and M.
Kawatsura and J. F. Hartwig, J. Am. Chem. Soc. 1999, 121, 1473-1478).

Preferred amino protecting groups are t-butyloxycarbonyl (Boc), benzyloxycarbonyl

(Z) and 9—ﬂuoreny1methyloxycarbonyl (Fmoc), with t-butyloxycarbonyl (Boc) being

gspedaJI}r preferred. Deprotection can be performed by methods known in the art.




M) wherein R, R\, W R R and RT are as defined above and P represents
an anino protecting group; with an aI cohol It OFT wherein1RJue 308%er al kyl
substitntedby aryl, beterocyclyl or i))!\ie al koxyaubonyl ; in the presence
of triphenyl plwspl;ine and di-tsbutyl~a2odi carboxyl ate, followed by
deprotectioit The invention further relates to conpounds of forrmula (I) as
defined above, when 16 June 2006 WO 03/055881 PCT/ EP02/ 14685 -15
manuf act ur ed |RGRET S e e scri bed above
eﬂa‘p@& 610?1@ Brre é:rﬁ lﬁvé’?ﬁioﬁ] fheRefL @%9’6&1 ég‘éro%ﬁ%s for< 10§

t he corrpoungs of formula esent 1 nventon

medi can@PeIgcHire phromnogad rf?f%Y|b$S<iﬁfa%9b<awl whioh poicessasmsprishs: ch are
associated wth DPP-1V such as diabetes, particularly non-insulin
dependent di afw}kekcinglanictxme obfopamlp (03 d gI ucose tol erance, Bow disease,
Colitis U cerosa, Mrbus Crohn, obesity, and/or netabolic syndrone,
preferably non-insulin dependent diabetes mabt)_'rt us and/or inpaired glucose
tol erance. Furthernore, the conpounds of esent invention can be used
as diuretic agents or for the treatnent d/ o, 4pr ophyl axi s of

hypertensi on. "Anot her aspéect of the pregeht™N ntion provi des

phar maceuti cal conpositions cprrprl Si ng a coppound as defined above and a
phar maceutical |y acceptabl e At (0 adj uvant @th her, the
invention relates to conpounds a$ above for ué as therapeutl c
active substances, particul aﬁ v Bc active substances for the
treatment and/or prophyl axi ch are associated with DPP-1V
such as di abetes, particularly nor{5| R§uIR n dependent diabetes mellitus,

i mpai red glucose tol erance, Bow disease, Colitis 15 U cerosa, Mrbus
Crohn, obesity, and/or netabolic syndrorre preferably for use as

t herapeutic ac b ﬁ%"Fﬁ% ﬁ r prophyl axis of
non-insulin dype en S% g‘dq?b%mﬁ us” an o%dagrer%g?red gl ucose tol erance.
Furthernore, B@onally followed by conversion into 2 pharmacentically acceptable salt thereof; ar

(b) reacting a compoynd of formuls (VII)

(Vil)

R'R? R

whereln RY, R% RS, RY REand R7 are as defined above and P represents

an amino protecting group;
with an gleohol
R-OH
~wherein R is Jower alkyl subistituted by ayyl, heterncyclyl or lower
alkoxywarbonyl; '
in tha presence of triphenylphosphine and di-ts-butyi azodicarbexylate, followed by
- deprotection.

The invention further relates to comliounds of formula (I) as defined above, when




i nvention relates to conpounds as defined above for use as diuretic agents
or for use as therapeutic active substances for the treat!fdvie 2808/ or
prophyl axiye, Bfesfdypertension. 20 In another enbodi nent, - the invention
relates to a nethod for the treatnment and/or prophyl axi s SRS which
are associated with DPP-1V such as di abetesgg particularly non-insulin
dependent di abetes nellitus, inpaired glucose tolerance, Bow disease,
Colitis U cearashctived buor@nghda paResiat MefidatiiRfvenet abol i ¢ syndrone,
preferably for the treatnent and/or prophylaxis of non-insulin dependent
di abetes nellitu nd/or ;inpai red 25 gl yucgse taol erance, which nethod

RTed e e o Baertoh fermaB ot thipresaut ranntien g be

conpri ses adm ni'sterin

and/ or prop 0P _ | . rein.t sease IS hypertension or
wherein a d%@ﬁ% g‘égﬁg %gﬁg?eg,%g??@% | PR appendent didbstermellifsher

cani mal . Fur t #eed poredicaneentyioe Hid tmamueitahd&)rtploﬁhﬂgﬁb@ﬂdiﬁéa&es%ﬂﬁch drk G&bIRRL

.relates td tiFPairse shicosotnbuumtsBel divhien€dlitibblerdsar Mokifis (30hi, batife Bhd/or

ey

and/ or prophybasis: j .ch are: i i.th DPP-1V,.such as

di abetes, particul ?érg’lfm){/jEI %ﬁﬁ’ﬁ}i}ﬁ%ﬁa\lﬂi{yn e%gﬁggﬁéﬁ%dgégﬁgé\ét?ﬁ&ﬁ%§f1d/i%ﬁﬂ5P?’éGd

gl ucose tol lufqsetolerapgg- Fyrthermere, thp rempenndsoxithe prestviiriinestiu odmbe wkdsist Y,

and/ or net alidhietic 8yaA5 6FFr thdh&iSEARIN/J rogﬂﬁf.‘fdrs%@}.t o 09/ or prophylaxis
s and/or inpair

of non-insulin dependent diabetes nellit ed gl ucose
tol erance. Furthernore, the invention relates to the use 35 as defined
above, wher ei nAREegaseed of the pregenttioyantiom porvides phaemacsaticad campesitons agent .
16 June 2QQMmpHEnG3 B&RSSuhd-E0a&El BR8% %ﬂ@%g@% tichﬁP&%R@Blet Oériglr esent
|nvent!onr?§rpwéles yse of conpounds as defin above Tor the preparation
of medi cafBHPE2PB¥YaNthe treat ment and/or prophyl axis of di seases which are
‘associ ated wth DPP-1V such as di abetes, particularly non-insulin dependent
di abet es el | Futther,ithphaivertibrolelies $€ cop S6:2BGR, dBAV aBlive E38e a%%u‘a&)bg ic
' g{ya ?y for

ul , ' , bgsity, d/ t abgl d ,
Une-troat maeSaraRc m R & Sl PR s e eariiss e or

mel | itus apwpbylaiidisedseyvbidsiee 1soo@atedoith [PBHV siiellbcdimbdsSpAapHEipe a
e ot i nod” Spavens Rt b FLIRGS bl ek Sfrebre Bhe! deese siolthe.
15 Ulcerosa, Morbus Crohn, obesity, and/or metabolic syndrome, preferably for use as

therapeutic active substances for the treatment and/or prophylaxis of non-insulin
dependent diabetes mellitus and/or impaired glucose tolerance. Furthermore, the
invention relates to compounds as defined above for use as diuretic agents or for use as
therapeutic active substances for the treatment and/or prophylaxis of hypertension.

20 In another embodiment, the invention relates to a method 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, Bowl disease, Colitis
Ulcerosa, Morbus Crohn, obesity, and/or metabolic syndrome, preferably for the

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

25  glucose tolerance, which method comprises administering a compound as defined above
to 2 human being or animal. Furthermore, the invention relates to a method for the

- treatment and/or prophylaxis as defined above, wherein the disease is hypertension or
wherein a diuretic agent has a beneficial effect. |

The invention further relates to the use of compounds as defined above for the
30  treatment and/or prophylaxis of diseases which are associated w1th DPP-IV such as
diabetes, particularly non-insulin dependent diabetes mellitus, impaired glucose tolerance, |
-Bowl disease, Colitis Ulcerosa, Morbus Crohn, obesity, and/or metabolic syndrome,
preferably for the treatment and/or prophylaxis of non-insulin dependent diabetes
mellitus and/or impaired glucose tolerance, Furthermore, the invention relates to the use
35 as defined above, wherein the disease is hypertension or to the use as diuretic agent.




preparation of diuretic agents. In context with the nethods and uses
defi ned above, the follow ng diseases relate to a preferi8dunem988i ment :

di abet es,wpaskss@yt arly non-insulin dependent diabetes -nellitus, inpaired
gl ucose tol erance, obesity, and/or netabolic syndronme, pr %’%@294%
non-insulin dependent diabetes nellitus agg/lor inpaired glucose tolerance.
The conpounds of fornula (I) can be manufactured by the nethods given

bel ow, by the Anetheoaspeast vEthei preddne irusnign Hoviaes Dye aN@nMRHgs F8 ARGk
Appropri atgo(ERftHeOoNn conditions for the individual reaction steps are
known to the person ski]Jled in the art. Starting nmaterials are either
commer ci al PryPEFEPR £ eedigaments fprths tisatment dnd/ oepiopbidaxiaofdiegeesaviiich afee
methods giaestidel hADPPAVae FBITRIASy Mk FElAASNensd g RL! . The
fol |l owi ng tg]ﬁ%s wer e cdarrled ut I n orIche_r to determne the activity of the,
conpounds By pared glueass iplergness Beysbdissasp fhelitistdesgoss; dMarbes €ohwi,t h

nat ural hwbesichRRdIoY HembolR Gyl droMeprefiiB ' F nat
human DPP-1V.. H citrat dﬂlﬁas Jrom gi%%ﬁg&i&ﬂgﬁﬁgggoﬁgg%%ﬁ%‘gm
filterted r&%ﬂaﬁ#ﬁﬁ%@@% @?@%ﬁr@%‘i‘%ﬁé‘d{%&mﬁe glucase telsramice.i B and

al : quot s ahedicarhersts eomipgiska édmpmlo d&ll@deﬁhéxi @Id?x&t Fn&ﬂ&gxo&'éltthéhinvéﬁﬁbﬂ n belatk®
col ori net rj - | t uman. pl asma and in the uorometric
assay 1. 0t%%]%g_gaﬁgﬁgﬁgﬁ%ggﬁawq}eﬁe’%aieo{iﬁasﬁg egaqx%or(ﬁle Pefopiths s used as
an. enzynmprepegatian ofihigraiongendss. the human DPP-1V sequence of amino acid 31-
to 766, restricted for the NNterm nus and the transnenbrane donmain, is

~ cloned into pirghigeReiRi ‘* - ' and..puri fi from
the cul tur neéliqgar)r?tum ngtﬁc%eﬁl\zeedr???%%g]%%%{%ﬁn%édc roﬁaﬂﬁggoﬂgwdl ‘??é‘fslfﬁﬁﬁ Oi ze

excl usi on3Rreferrpd embadane dieheteshpastianlety aphyinsiiiredqpandént disbetels endllitna)

enzyne pr gpgaisdd AcAk tRARBS db&iih! ; ! y x

col ori metr.i ceé]BPFél ?/ atssa _ 2%bﬁslt?’,dé&?{éﬁﬁsﬁg%siﬁégﬁng’%réfeﬁ#m%?% e

assay 2 ngeR gﬂt%ﬁzﬁtﬁﬁmﬁt{ga@a ofimpaised glugasa fiplerastce 100 pl is used as an

enzynme source. In the fluorogenic assay

Al a- Pr o- 7- ani Uhe doipolth&osfaomibly (1} esiBE mxﬁl@ﬂtﬁée%?%@ ﬁlef;hoé!lzgﬁ&g)aeﬂo%v, yged
as a subsprate, A 20 nmM st ckgl)%[iutlonln 10 % H20 1s stored at
Tine 2006 BierEBPELETEA tHbt ERBB SRS ISR EnON. AGBEOPLie TeeEi
det er mi natdratitions for tiad individhial feb &ricnoneRNire RhowA t6 thGRriM skilled$€ the 4rb
' Starting materials are either commercially available or can be prepared by methods
‘analogous to the methods given'below or in the Examples or by methods known in the art.

The following tests were carried out in order to determine the activity of the
compounds of formula I.

Activity of DPP-IV inhibitors are tested with natural human DPP-IV derived from a
human plasma pool or with recombinat human DPP-IV. Human citrate plasma from
different donors is pooled, filterted through a 0.2 micron membrane under sterile

- conditions and aliquots of 1 ml are shock frozen and stored at ~120°C until used. In the
colorimetric DPP-IV assay 5 to 10 ul human plasma and in the fluorometric assay 1.0 ul of
human plasma in a total assay volume of 100 pl is used as an enzyme source. The cDNA of
the human DPP-IV sequence of amino acid 31 — to 766, restricted for the N-terminus and
the transmembrane domain, is cloned into pichia pastoris. Human DPP-IV is expressed
and purified from the cultur medium using conventional column chromatography
including size exclusion and anion and cation chromatography. The purity of the final
enzyme preparation of Coomassie blue SDS-PAGE is > 95 %. In the colorimetric DPP-IV
assay 20 ng rec.-h DPP-IV and in the fluorometric assay 2 ng rec-h DPP-IV in a total assay
volumne of 100 pl is used as an enzyme source.

In the fluorogenic assay Ala-Pro-7-amido-4-trifluoromethylcoumarin (Calbiochem No
| 125510) is used as a substrate. A 20 mM stock solution in 10 % DMF/H,0 is stored at —




assays to determne kinetic paraneters as Km V. Ki, the substrate
concentration is varied between 10 gM and 500 pM In the 18dvasx308@t ric
assay H Al a-Pro-pNA HCl (Bachem L-1 115) is used as a _substrate. A 5 10 nmM
st ock soM®i0FPSBL 10% McOH H2O is stored at -20C until usect/ipolGhék

determ nations a final substrate concentration of 200 pMis used. |In assays
to determne Kkinetic paraneters as Km vmi7 -Ki, the substrate
concentratiop is varied between 1001i M and 2000 AM Fl uorescence is
detected in &0 PerRIASE ks detarminntons e fopbobsioate tencen&a66B0850 @M is k&d. In

excitati on Waxglepdbhnaine4dttiPaiteta i S§1 o) h.of 505. nm
cont i nuousl y eﬁ}r 15 sec dS'Trp y_&f {%Oa‘é‘%%,, ﬂmﬁl%%%¥%kﬁ%ﬁ%foch?tég‘b°&f§t ant s
~are cal cul at & eﬁvg‘zsepsjﬁi"&]?flﬂégd -egressi on. The absorption of pNA
| i berated fromthe colorinetric substrate is detected in a Packard
Spect r aCount Inathe 4GB rinMdtdomtiynHash PrevieN . HCINBaHRSL 19153018 21 2Q:MH 4 as-

Initial rate ts are., . by best fit I'i near regression.
DPP- |V act i V}Ot%%g@gggsofi%men eﬁ%ﬁ@ﬁ%ﬁg’és Pt ap128tegntituss 281 a tot al |
assay vol unedet¢rmip@dons s firtheitawsaycobuditertion@i S0E{us! i@hsé@lr[@é‘sai%'t@éﬁ%gﬁ'é‘ 7.8
cont ai ni ng O J ng: 10§ .. Test conpounds e solved In
100 % DVSO, qﬁfl?tl%agééjgt@gﬁé%égfn?{ggn @:%S?u?gﬁ%ﬁe SOTGRTRCR b e 16fHeM
final DVBO cWcOREILMion in the assay is | %20 (v/v). At this
concentration enzyne inactivation by DMSO is < 5% Conpounds are with (10

m nut es at 3 i PAUP AL i NnZyne. reactions
are started rﬁﬂeﬁd&gaﬁggtgftgdgi g})i cat ?%ﬂrl]é}?” (‘)l\ffl_lilllFl V\%&&{)&g S? ?ﬁ%réod? %friﬁ@%ﬁé‘? | C50
determ ndti &h&‘ta&’font‘@aéfﬁle%hﬁ%&ﬁ@sma%r@ Harisrian edvisngtionf 5i5nen cotmt oyt
{regression aberyt1BaeddnBs fo¥ 10RB3DIiihares Thitdl rdteasistatdi:t LALANq Eggpscﬂlﬁ@gnear
re

concentrati Qns. SKi netic parameters 25 of the enzyne reaction
cal cul ated 4t¥'6%"9"™east 5 different substrate concentrations and at |east 5
different test conpound concentrations. The preferred conpounds of the

present i nvéieiabsorpiibn bf pNA Gheravel fues thé cdlofiMeta shBstMte TR AR fa?"a?:ﬁ:}?gy of
1- 100 nM Sﬁéct?hlafb%t !n’ho% m%gﬂtkn%vgsﬂvgevtera}lfbi 1%inu|t:'é(safgp_l’{)e‘éo IZJOQmJﬁis]igltfaljl ?a?te 006

15 = constants are calculated by best fit linear regression.

DPP-1V activity assays are performed in 96 well plates at 37°C in a total assay volume of
100 pl. The assay buffer consists of 50 mM Tris/HCl pH 7.8 containing 0.1 mg/ml BSA
and 100 mM NaCl. Test compounds are solved in 100 % DMSO, diluted to the desired
concentration in 10% DMSO/H,O. The final DMSO concentration in the assay is 1 %
20 (v/v). At this concentration enzyme inactivation by DMSO is < 5%. Compounds are with
(10 minutes at 37°C) and without preincubation with the enzyme. Enzyme reactions are
. started with substrate application follwed by immediate mixing,

ICsp determinations of test compounds are calculated by non-linear best fit regression of
the DPP-IV inhibition of atleast 5 different compound concentrations. Kinetic parameters
25 ofthe enzyme reaction are calculated at at least 5 different substrate concentrations and at
- - least 5 different test compound concentrations.

The preferred compounds of the present invention exhibit ICs, values of 1 aM to 10 uM,
more preferrably of 1 - 100 nM, as shown in the following table.

Example IC,, [uM]

5 0.57

17 0.14
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The production of the pharmaceutical preparations can be effected in 2 manner

10 which will be familiar to any person skilled in the art by bringing the described

- compounds of formula I and/or their pharmaceutically acceptable salts, optionally in

combination with other therapeutically valuable substances, into a galenical

administration form together with suitable, non-toxic, inert, therapeutically compatible

solid or liquid carrier materials and, if desired, usual pharmaceutical adjuvants.

15

Suitable carrier materials are not only inorganic carrier materials, but also organic

carrier materials. Thus, for example, lactose, corn starch or derivatives thereof, talc, stearic

acid or its salts can be used as carrier materials for tablets, coated tablets, dragées and hard

gelatine capsules. Suitable carrier materials for soft gelatine capsules are, for example,

vegetable oils, waxes, fats and semi-solid and liquid polyols ( depending on the nature of

20

the active ingredient no carriers might, however, be required in the case of soft gelatine

capsules). Suitable carrier materials for the production of solutions and syrups are, for

example, water, polyols, sucrose, invert sugar and the like. Suitable carrier materials for

injection solutions are, for example, water, alcohols, polyols, glycerol and vegetable oils.

Suitable carrier materials for suppositories are, for example, natural or hardened oils,

25

waxes, fats and semi-liguid or liquid polyols. Suitable carrier materials for topical

preparations are glycerides, semi-synthetic and synthetic glycerides, hydrogenated oils,
liquid waxes, liquid paraffins, liquid fatty alcohols, sterols, polyethylene glycols and
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liquid waxes, liquid paraffins, liquid fatty al cohols, sterols,

pol yet hyl ene glycols and 16 June 2006 WO 03/ 055831 PCT/ EPA%/4nec3986 - 19

cellul ose derivatives. Usual stabilizers, preservatives, wetting and

emul si f yiWi@0¥@epils, consistency- inproving agents, flavoupei/BBipMés3g

agents, salts for varying the osnotic pressure, buffer substances,

sol ubi i zers, colorants and maski ng agentsl@&nd antioxi dants cone into 5

consi derat i Ohﬂ@ls '{/)guar maceut i cal adjuvants. The dosage of the conpounds of

formula | cdf VAP HERYS wi de |inits depending on the disease to be

controll ed, the age and the individual condition of the patient and the

node of admi ni stUsakl Qibilians préskivatiels, wOHLS Shﬁ?t” L the.individual
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%eg?@WVWO%%%enis> satsfovargng doneandtivtpoessure, buffer

consi der at i glibstdRREREBIzER, st i .th recise

ERY@histahdhas 25358 A00GHA0, BLERLSE

phar macoki neti ¢.profile the conpound coul d“b& adm il

" several Uai‘Pyidgateaypharmaceutigal adjuvantso 3 dosage units. The

phar maceuti cal preparations conveniently contain about 1-500 ng, preferably

1-100 ng, of a gBEReLHIE oPihel Hg%lug .00 EX | es.serye to,
illustrate the ,presentbgionj\;/hgrgtgi ni (ri# ?r%fg)gmggﬁac%?%&%@%ng?g%nggﬂ or
i nt ended t oS Hpess todesenpeliech thamge nad s indivdgal nendiios oVRG3685283 the

- PCT/ EPO2/ 14635 Ofg@nﬁmﬁmﬁpmﬁﬁdf@f ﬁ%%l Z"C{E‘%ﬁ%ﬁ%ﬁ r onet r%/m; ISP =

ion spray (positive_ion) cofrespon & ICRYETRGRT on) ,
b. p. = boi | P& DaslisHar casge Foraduld patieytspalaily dosage ofalanie au 3000 mb, especiHPM 5

| . . . . . .
tac 5] o B shds TR0 e pomes ipto,copsideratipp, Depsnding onsererity g5 hs ditsegezng thy

i soqui nol i nPEck@phiramicokingtdprodibe (O chmpytnd cdild Bk BRENGK¥rel Witforl of several

I b(3- hexahyﬂﬁiﬂr‘dosage units, e.g. in 1 to 3 dosage units.

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

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

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

.,




2H- pyri do [2 | -alisoquinolin-2 a-ylamne 10 (i) A solution of 6.8 g of

3, 4- di hydr o- 6, 7- di met hoxy-isoquinoline in 70 mM of ethanol'6i¥4ne300@ated with
11.4 g of (2- acetyl hexyl ) tri met hyl ammoni um i odi d and heated under refl ux
for 1.5 h®PL/O5F$HE reaction mxture is cool ed down and treptedewiiitssa
solution of 6.8 g of potassiumhydroxide ip 70 mM of water. The ethanol is
evaporated and the aq. solution is extracte®d three tines with 80 m of

di chl or met hane. The conbi ned organic sol tioqs are 15 dried over anhydrous
sodi um sul fate and evaporated. The soli dé—l’ﬁéé’—?—sesi due is purified by

chr omat ogr apﬁé (silica gel, hexane/ethyl acetate 4:1) and crystallized from
i sopr opyl previdtiosy

rac- 3(3-Butyl -9, 10-di nmet hoxy-1, 3,4, 6,7, 11b13- hexahydro pyri do[ 2, 1-a] i soqui n

ol in-2- one sol u ion 5 '
hydr oxyl ami ng&ﬁ_%%té%?}or i %-{Jélr? SEU%SSB{&YI\XE?AFW& lﬁﬂ %I‘?‘?PO’B StOZ%I sdlerinosprays
made al kal i nBOYBYS ion). i i toiling peint im 8. = ouklting poidt, o daqeshuliriton rédd a
sol ution ef &mdfergufeac- 3(3-butyl -9, 10-di nethoxy-i,3,4,6,7,1 Ib

f s-hexahydro-pyrido[ 2, 1- a] isoquinolin-2-one in 50 nil of ethanol is
added. The reaction m.xture is stirred for 45 mnutes at 45C, half
concentrated and then cooled to 0OC TheEﬁf@EIiﬁ'éi tated product is filtered
and washed with ethanol/water (1:1), subsequently with water. 3.26 ¢

rac- 30-butyl 25 RcBf- Bintl;rb9 hoéﬂyméthBKyﬂ-J@',@é?llbﬁ—hexah ydro-2H-pyrido[2.1

11b( 3- hexahacjfsggr [IBS-LIS I|n Zgonﬁ ox| e are - obt i’‘Ned, m p.
=143- 145C. (mfi‘ﬁ ehana 58‘% i‘:‘ utyl-9,10-dime OXY"1346711bB-hexahydro-
rac- 3S- butyllfg-mddﬁ%ahmcymﬂglﬁl, zkxﬁlaﬁnﬁ&b(:% hexahydr o-

(pyrl do[ 2, 1-a] i soqui nolin-2-one oxime in 40 m of ethanol and 40 m of water

t t t d 4.935 m :
599 oai con Holr o ToyETogof6. 8 of s by ol A AP 0B aoline el Pletial e
t horoughl y fifatsdotith hbégot é2-aessphesyhenpethataurmoniuteiodid éﬂ&h@ﬁkd&ﬂﬂieﬂ%ﬂhﬁd
wi th et hanolgwask %E)m(slTﬁé reazﬂﬁl fnh}ltﬁfe% Eodidd (%%{x A4 §9ared uvgxszhsm‘&l%ntcﬁ' 68 g of

di chl or onet hane an é nbi ned organlc SO I'ons "are
saturat ed sdloGSSHM I@’S F i Gl o weter. The eddnolie pvaporated andtheadi solntku if at e

and evapor akgdced e s@nkswith 8D M F iRl By %ﬁﬂﬁgﬁﬁ%@%@@& ishdd.ca

gel, dic r t hane. 16 June,.2006, WO 03/ 055881 PCT
~ met hanol ng c&%érﬁr?ﬁ?ﬁ ﬁ b Sodiga S(J%fatf@@é)evam@ae ¢ HhesobBred residu¢ i)pioifizd by

rac-3(3- butcﬁorﬂat@@aﬂhﬁ&ﬂimgyl_- hex@nd/ehyl deetdie 4:0) S\ @yaRN Lk 1%1-519)9 ether,
[2,1-a] isogy lgpr%c-l3@31%\1'(%7139}1b—(jlcfﬁlgf?rloxy—1,3,4,6,7,11bﬁ—hemhyc'lro-p*yridc»[.2,1—a]isc»qt:uluolin—Z—

one are obtained, m.p. = 117°C.

(1) A solution of 5.5 g hydroxylamine hydrochloride in 50 ml of water and 20 ml of

20 ethanol is made alkaline (pH 9) with 7.27 ml of N sodium hydroxide solution and a
solution of 3.35 ¢ mc—3B—butyi-9,10—djmethoxy-1,3,4,6,7,11bB—hexahydro—p}rrido[2,1—
ajisoquinolin-2-one in 50 ml of ethanol is added. The reaction mixture is stirred for 45
minutes at 45°C, half concentrated and then cooled to 0°C. The precipitated product is
filtered and washed with ethanol/water (1:1), subsequently with water. 3.26 g rac-3-butyl-

25 9,10-dimethom—1,3,4,6,7,-11bB—hexahydro-pyrido[2,1—a]isoquinolin—2-one oxime are
obtained, m.p. = 143-145°C.

(iii) A suspensionofl5g rac—3B—butyl—Q,lO—dimethoxy—l,3,4,6,7,l1bB—hexahydro-
pyrido[2,1-a]isoquinolin-2-one oxime in 40 ml of ethanol and 40 ml of water is treated
with 1.25 g of a nickel-aluminum alloy and 4.935 ml of an aq. 32% sodium hydroxide
30 solution are added dropwise.The mixture is stirred thoroughly for four hours at room
temperature, then filtered and washed with ethanol/water (1:1). The filtrate is extracted
twice with dichloromethane and the combined organic solutions are washed with a
saturated solution of sodium chloride, dried over anhydrous sodium sulfate and

evaporated. The solid residue is purified by chromatography (silica gel, dichloromethane-




as aresin, M5 (ISP) 319.4 (MtH)+ and (b) 0.45 g

rac- 3(3-butyl -9, 10- di net ho. Yy- 16 June 2006
1,3,4,6,7,11Db[ 3- hexahydr o- 2H pyri do[ 2, 1-a] i soqui nol i n-2a-yl am ne as a
resin, MSWOIBPRPsS81319.4 (M-H) +. Exanpl es 2-18 The fol | owi ngea@peess are
prepared in anal ogy to Exanple 1: 2, '

rac- 9, 10- Di net hoxy- 313-propyl - 1, 3, 4, 6, 7, | |- hexahydr o- 2H pyri do[ 2, 1- 10
aj i soqui nolin-2 B_Yl amine as _a resin, M5 (I1SP) 305.3 (M+H) +. 3.

rac-9, 10- Di rré‘ﬁerﬁ%%{? 130%-srpyium hyduxalef 011663 Thexadry dbexiét Ay 0580h2-38-

al] i soqui nol i huB&-yloaditieeh, _16}3,14%;7}’{11]) I\ 305, 3 w-%t. 4, . .
rac-9, 10- Di net ﬁ%)({gg géif{zet hél[- but ﬁl "%@@1%935’?9% =7 Bwlazzﬁﬁlﬁmedo
[2,1- a]isoqdf hEFimMYE hMat)azne )R, 45 ac- B8R ERS 18- didvithay- 15 5.

“rac-9, 10- Di mehioxy,1 BB hédmreiyH=-ppidd[) 1 b Bodui I SN .
| b(3- hexagydgpggmgﬁ)kdo[ 2??- a] il?gzui[nol i] n?fglaltl-q?/ %%ﬂ pargs 45 P ESIH M{ESE) sp)
333.3 (M+H) +776! ;

‘rac-3(3-(2-Ethyl-butyl)-9, 10-di met hoay- 1, 3, 4, 6, 7, 11b( 3- hexahydr o- 2H pyri do][
2,1- a]isoquinolin-2(3-ylamne as a resin, M5 (I1SP) 347.5 (MrH) +. 7. '
rac-3(3-(2-Ethyl-butyl)-9,10-di met hoxy-1, 3,4, 6, 7,11 b(3-hexahydro-2H pyri do[
2,1- 20 a]isoquinolin-2a-ylamne as aErxesi M 5 (ISP) 347.5 (M+H) +. 8.
rac- 3(3- Cycl opropyl net hyl -9, 10- di net hoxﬁ’-nfg, 2.6, 7, 11b13- hexahydr o- 2H
pyrido[ 2, 1-aj i soqui nglin-213-ylam ne as a resin, M5.(ISP) 317.3 (M+H)+. 9.
rac-313- Cycl opr oﬂ}ﬂfﬁﬁ?mg-cgmuddmmetmwrdd 13, ad 200 gy td Blrkgplagxahydr o- 2H

~ pyrido[ 2,1-a]isoquinolin-2a-ylamne as a resin, M5 (ISP) 317.3 (M+tH) +. 25
10. rac- 3(3-But Wh-9;10E0 RN a3 1 N@gﬁ%}{ -2 riq%;g
({2, 1-a]i gpquinol in- 2a-yi agi%e%grgp}’r?e?i}%%’% Ygﬁoﬁ%ﬁ%}% %l 11,
rac- 3(3- gﬁt yl - 1,44599tgnehm-2p-ylamine as a resin, MS (ISP) 305.3 (M+H)".
| I b] 3- hexahydr o- 2H pyri do[ 2, 1-a] i soqui nolin-2(3-ylamne as an oil, M
(1 SP) 359. 2 X Miper9,10- @ik ener-3 06 3B06688 1L PRI 34685, > 12,
rac-3[ 3- Butyl - 1’a%§§' &l |_g§[ 3 hegg?ygr 0- %/IH_ 8§r$do[a§?§ga%§g%§ﬁok% i n-2a-yl am
ine as an oil, Piiaglin 'Qf.aim("f/lﬁf—l%ie.s“& 15 (ISP) 305.3 (M+H)".
rac-313-Butyl -8, 9-di net hoxy-1, 3, 4, 6, 7, 11b( 3- hexahydr o- 2H-pyri do[ 2, 1-

4. rac-9,10-Dimethoxy-38- (3-methyl-butyl)-1,3.4,6,7,11b B—hexahydro-ZH-pyrido [2,1-
alisoquinolin-2f-ylamine as a resin, MS (ISP) 333.3 (M-+H)".

15 5. mc—9,10~Dimethoxy-35—(3-methyl—butyl)-1,3,4,6,7,1le-hexahydro-ZH—pyrido[2,1-
a]isoquinolin-20-ylamine as a resin, MS (ISP) 333.3 (M+H)™.

6. rac-3B-(2-Ethyl-butyl)-9,10-dimethoxy- 1,3,4,6,7,11bB-hexahydro-2H-pyrido[2,1-
a}isoquinolin-2f-ylamine as a resin, MS (ISP) 347.5 (M+H)*.

4 7. mc—3B-(2-Ethy1-buty1)—9,10-dimethoxy—1,3,4,6,7,11bB—hexahydro—2H—pyrido[2,1-
20 a)isoquinolin-2c-ylamine as 2 resin, MS (ISP) 347.5 (M+H)".

8. rac-3B-Cyclopropylmethyl-9,10-dimethoxy-1,3,4,6,7,11b B-hexahydro-2H-
pyrido[2,1-ajisoquinolin-23-ylamine as a resin, MS (ISP) 317.3 (M+H)".

o. rac—3B—Cyclopropylmethyl-9,10-dimethoxy—1,3,4,6,7,1le-hexahydro-?.H—
pyrido{2,1-a}isoquinolin-2¢-ylamine as a resin, MS (ISP) 317.3 M+H)™.

25 10.  rac-3B-Butyl-9-methoxy-1,3,4,6,7,1 1bB-hexahydro-2H-pyrido[2,1-alisoquinolin-
20-ylamine as a resin, MS (ISP) 347.5 (M+H)". -

1. rac-3p-Butyl-1,3,4,6,7,11b B-hexahydro-2H-pyrido [2,l-a]isoquinb]in-ZB—ylamine as
an oil, MS (ISP) 359.2 (M+H)*. :




alisoquinolin-2(3-ylamne as a resin, M5 (ISP) 319.5 (MtH +. 5 14.

rac- 3f 3- Butyl - 8, 9-di met ho. Yy-1, 3, 4, 6, 7, | | b[ 3- hexahydr o- 2H-1§yHneRI0D | 1-

aj i soqui nol i n-2a-ylamne, M5 (ISP) 319.5 (M+H)+. 15.

rac- 2f 3- AWNGBYEFIbut yl - 9- met hoxy- 1, 3, 4, 6, 7, | | b13- hexahydr pedbp@yisisdo] 2, 1-
alJisoqui nolin-10-ol as an oil, M (1SP) 305.3 (M+H) +. 16.

rac- 2a- Am no- 3f 3- but yl - 9- net hoxy- 1, 3, 4, 6, 7. 21b13- hexahydr o- 2H- pyri do[ 2, 1-

10 a]i soqui n?%i n- 10%?:5’@9?{5%/' SP) 305.3 (MtH) +. 1T

rac- 7S- But yl =11, T2 WsHok349:, 78 1ab hexahydre 281-pwid dBf 13 Heqamplin@d-hapiad s0[
1, 2- f]phenant hr amlofl; BSIISH)@FbREMRSIR. sol id, M5 (1SP) 373.5 (MrH) +. 18.

rac- 7f 3-Butyl - 11, 12- di net hoxy- 2, 3, 4, 4a, 6, 7, 8, 9, 9a, 13bf 3- decahydr o-| H pyri do

[1,2- f]phenagthyjdin |am ne, as Qi (ISP) 373.5 (MtH) +. 15 The
educts used ﬁ &dég;}ﬁqgg%’y—él%%emaﬂg’é’éjﬁilfbgﬁgriﬂah r2Hmyridp[2,1-nhi ch have
not been descri bdiogehmiia-2iplabenpiepasiadVsqtsmdInG (v igire procedures
described below or in analogy thereto. Oxine derivatives (conpounds of

formula 1k) fThe JaQJs'tBﬁ%ﬁé}%,@g&H%{B -2 8 6D BB S ah ST S as B 1"

procedure used fqr e reparation
of r ac- 3( 3- but y| -@iseguigiokatIoRpmineg MS @SE), ADHEAMhERAhydr o- pyri do[ 2, 1-
a] i soqui nol i n-2-one oxi ne described above in Exanple 1:

rac- 9, 10- Di nes, hQ&&Q&%&%-%Ml@ﬂfeﬂl&gﬁﬁ%ég%1%@?11%6%&/(#@';){{_@@3@9[3,1(« MHH) +.

f 3- hexahydro- pyrido| 2, 1- a]i soqui nglin-2-
r ac- 30- ( 2- Et hyl -3h§P ’ilpbf,l*ﬂ%?:@i% RS {1S8) 20%3 TMirHLB.

- f 3- hexahydro- pyrido[ 2,1- 25 a]isoquinolin-2-one oxine, M5 (ISP): 361.3
(MrH) +. rac-1$. rac-20-Amino-3B-butyl-9-methoxy-1,3,4,6,7,1 1bB- -2H-pyri
(f 3- Oycl opg opy! rr%i)ih%l -9 10-di ttyggfg%é 3 476 f*llb;? &eﬁ%hJéiﬁ%ﬁoPWM&&*[z, 1-
a]i soqui ol i n- 23GRETERPIE, ?ﬂ@ 5805 Qe Hac- 3
(3-Butyl -9- lTet hoxy-é‘, 3,4,6,7,1l b f3-hexahydro-pyrido
[ 2, 1- aj i soqui7nolrgm7{2-Forrg- 1 1ob3-dienetinony-2,34,35,6 759692 16 81d0& 12 Q67 ¢ [ P55881
PCT/ EP02/ 14685 110 3ngnthridinBf-slemine os 0 solid, MS (18P b %_% 1#3yPdo >
rac-7(3-Butyl - 1,3, %nﬂ}l glﬁ)?%-ykexaﬁy 001183/% onf 1)35351 GMbei- nol i n- 2- one
oxime, MP._ = 140-144C _

18. rac-7B-Butyl-1 1,12-dimethoxy-2,3,4,4a,6,7,8,9,92,13bf-decahydro- IH-pyrido[1,2-

f]phenanthridin-8o-ylamine as an oil, MS (ISP) 373.5 (M+H)".

15 The educts used in Examples 1 - 18 (compounds of formulae I and IIT) which have

not been described before can be prepared according to the procedures described below or
in analogy thereto.

Oxime derivatives (compounds of formula II)

The following compounds are prepared in analogy to the procedure used for the
20 preparation of rac-33-butyl-9,10-dimethoxy-1,3,4,6,7,1 1bB-hexahydro-pyrido[2,1-
aJisoquinolin-2-one oxime described above in Example 1:

rac-9,10-Dimethoxy-3-f-(3-methyl-butyl)-1,3,4,6,7,1 1bf-hexahydro-pyrido[2,1-
alisoquinolin-2-one oxime, MS (ISP): 347.4 (M+H)™.

rac—SB—(Z-Ethyl-butyl)-9,10-dimethoxy-1,3,4,6,7,1le-hexahydro-pyrido[Z,l—
25 alisoquinolin-2-one oxime, MS (ISP): 361.3 (M+H)".

rac-3f-Cyclopropylmethyl-9,10-dimethoxy-1,3,4,6,7,11b p-hexahydro-pyrido[2,1-
alisoquinolin-2-one oxime, m.p. = 156-158°C.

rac-3p-Butyl-9-methoxy-1,3,4,6,7,11bB-hexahydro-pyrido [2,1-alisoquinolin-2-one
oxime, m.p. = 155-159°C. -




rac- 313- Butyl - 8, 9-di net hoxy-1, 3, 4, 6,7, 11b13- hexahydr o- pyri do[ 2, 1- a] i soqui no

lin-2- one oxime, mp_ = 148-150C. 5 16 June 2006
rac- 30- But yl - | O- hydr oxy- 9- net hoxy-1, 3, 4, 6, 7, 11b( 3- hexahydr o- pyri do[ 2, 1-
a] i soqui n&bia32sssne oxi me, M P. =118-120C.  PCT/EPO2/146

rac-7-Butyl -11, 12-di net hoxy-1, 2, 3, 4, 4a, 6, 7, 9, 9a, 13b- decahydr o- pyri 330[ 1, 2-

f] phenant hri di n-8-one oxinme, MP. = 122-123&- Ketone derivatives (conpounds
of formula I11) 10%2& :Ygl | owi ng conpounds are prepared in analogy to the
procedure used fme- utypil &pat, 31 Stghvhedfahydro-pyrido[1,2-ali inolin-2- ;

rac- 3( 3- but yl 185 19 met hoxy-1, 3, 4, 6, 7, ?Lrlblgj-’rhex[ahy Fgduinorin argne oxime, m.p.

i soqui nol i n-2-one descri bed above in Exanple 1: 95C

rac-3(3-Butyl-1,3,4 7,11 bl13- hexahydro- pyrido[ 2, 1- a] i soqui nol i n- 2- one,

6
"MP. = 15 rac-?;B-Butyl—S,Q—dimethoxy—1,3,4,6,7,1le-hexahydro-pyridp[2,1~a isoquinolin-2-

rac- 313- But Wne®uxfndinipt bauy-15p% 4, 6, 7, 11b13- hexahydr o- pyri do[ 2, 1-7a] I soqui no
lin-2- one, MP. = 89-91C

"rac-3f 3-Butyl - 10- hydr.oxy- 9- hoxy-1, 3,4, 6,7, 11b13- hexahydr o- pyri dof 2, 1-
Y ﬁﬂté;loiﬂ% g—metho J g4 [

a] i soqui rfol i n- 27&ne;" e -1,3,4,6,7,11b-hexahydro-pyrido[2,1-
rac- 7f 3- But y]isd@ﬁﬂﬂﬁdﬂmhﬁﬁﬁe,zn_%i 414816968, 9, 9a, 13b( 3- decahydro-| Hpyri do
[1,2- 20 f]phenant hridin-8-one, pP. =157C.

. rac-3(3-Cycl opr l.-.9, 10- di net.h -1,3.4,6,7, | 1b13-hexahydro-pyrido
1552705 Veoan toL B Al R ol i 08 198 decabydropyradolis. -

3, 4- di hydr oflgh#natitheidines-pne sxigns, nop.i=ng23-m25k@, M of et hanol 25 is added
2.45 g of 3-[(dinethyl am no)net hyl]-4-cycl opropyl -2-but anone and the

mxture is stirgegaht 18 LooMm t e ture. The solids are
(filtered off, mmﬁ—f%ﬁl\?%{@m%%ﬁés 5@05?%%% i zed from hexane. 2.6 g

i,
Y

rac- 3[ 3-Cycl opr_?gyhnet hyl -9, 10- di net hoxy- :
1, 3, 4, 6,19, 11b13T helelnyearsrompavacs 2reprapirsdiuamdbgyo Thop@catite gl NG, M P.
= 99-101C. idfisn 4PR-- _ EPRD2/ - 24 The edyct used
above, rac-ﬁl?gycj ouro ylé‘rﬁ?% ggﬁgﬁﬂ%ﬁgﬁgﬁgfg%@ﬁgfpeﬁ %O‘ngﬂ%dund of
formul a VI )2SCEHD0 nbﬁ@ﬁ% Sebgy abioge 5y Bessaple & descri bed bel ow or in

anal ogy thereto.
rac-3B-Butyl- 1,3,4,6,7,1le'-hexahydro-pyrido[z,l-a]isoquinolin-z-one, mp. =
95°C.

15 rac-33-Butyl-8,9-dimethoxy- 1,3,4,6,7,11bP~hexahydro-pyrido{2,1-a] isoquinolin-2-
one, m.p. = 89-91°C.

rac-3B-Butyl-10-hydroxy-9-methoxy-1,3,4,6,7,1 1bB-hexahydro-pyrido[2,1- |
alisoquinolin-2-one, m.p. = 136°C.

mc—?B-Butyl—l1,12—dimethoxy—z,?:,4,43,6,7,8,9,9a,13b[3—decahydro—lH-pyn'do[1,2—
20 f]phenanthridin-8-one, m.p. = 157°C.

mc~3ﬁ—Cydopropyhnethyl-9,10-dimethoxy—1,3,4,6,7,1 1bB-hexahydro-pyrido[2,1-
alisoquinolin-2-one.

To a solution of 3 g of 3,4-dihydro-6,7-dimethoxy-isoquinoline in 10 ml of ethanol
25 isadded 2.45 g of 3—[(dimeﬂ1y1amino)methyl] -4-cyclopropyl-2-butanone and the mixture
s stirred for 18 hours at room temperature. The solids are fltered off, washed with Wafer
and re-crystallized from hexane. 2.6 g rac-3 B—Cyclopropylmethyl-%10—dimethoxy-
1,3,4,6,7,1le-hexa.hydro-Pyrido[Z,l~a]isoquinoh'n—_2-on_e are obtained, m.p. = 99-101°C.




(1) 36.2 g of ethyl 3-oxo- butyrate are added dropw se with stirring at
roomtenperature 5 to a solution of 7 g of sodiumin 160 1§iJues2686hanol .
Thereafter, 45.19 of (bronmonethyl) cycl opropan are added and the m xture is
heat ed und®@ 0¢/8¥BRix for two hours. The reaction mixture iscap@Magdss 0 cool
down to roomtenperature, then it is poured on 500 M of water and
extracted three tines with diethylether. Af£ér drying on anhydrous sodi um
sulfate the solvgnt is evgpporated and the residue is distilled. 38.9 g of
ethyl 2-acetyl | uﬁtplfsﬁgﬁgﬁ%’ﬁi%ﬁf‘%ﬁﬁpwmlﬁedﬁmdnh}fiammoaﬁﬂ&ﬁ@&he3
nbar. (ii) A (sahpbiundobfordw® O)ofanitBesir L6 fowater is
added at roonélnaltog perature to z; sol utF?ro%al gﬁ?%ﬁg%ﬁr%?ﬁ%qbe@be?owmm
2-acety|-cyc|opr§5 eﬁ?Spi onate. After stirring for four hours at room
tenperature the mxture is neutralized with approx. 5.2 nl of concentrated .

hydr ochl ori ¢ (Bci d6Qrmiofsting Seaxenbliyyrite 1ée gldefl d@'&;ﬁ&i&é‘%ﬁﬁ@iif}ﬁiﬁg}%{%&ﬁ gg,%&%ﬁl 15
and 4. 82 % f or 8l de- utii on.are ded, Thereaftter 5. Tof
concent r a{g ed Q(%I v 3(?18 gfﬁl 6 I‘?I/ g% ggcl%éx%lrlgs‘@h a’él&(%ﬁbtaﬂ Ph %gﬁ@aﬁ?fu@-mpﬁ(@pmpmm@ﬂht
room tenper ﬁé@@oym axerreldeil pudithe mixtateiis hadedaidet 8@ s St hdh€ T38 TBaction

tenperature I ] i et hylether, After drying on
anhydr ous sogf?]?nlf éﬁla?gﬁvg@%%%dﬁégﬁv}éi‘ﬁ%p?%h?% é%%ﬁ]ﬁ?’éhe.mfﬁé’% fuelq =l of water

purified by &Rt &R IApIRHRe witl diegulethai Afiendiyimt drendydfoures a0kl @R%.
ammoni um hy dedldrie; §dpdiaied e subREIESII 95 Jred {kugsl rohr) - 2.9 g

of .rac-3-cydopr opyl hyl - 4- di met hyl am no- buf an- 2-on T518“%bt ai ned, b. p.
- 95C/ 11 nb@r. %ﬂg@@?’fweab%m% bdn=c¥-380/h¥ mbkr.

rac- 3a- butyl -9, 10-di net hoyy-1, 3,4,6, 7,1 | b(3-hexahydr o-

(2H- pyri do[ 2, {iHa] iAswiptiorndfi g c;%iut)ﬁsﬁmlﬂ?d}o&j&()ngb ngfof%%@@%gie%a%cé%g izsm

of a saturat |.utjaon pf. hy chlagri.c.acid jn ethanol.
stirred for %ﬁ’ Feltie e Solipion ﬁﬁé%r L2 et Fslanspp B caiaatel hfter sifr b .

?glh ny ﬁf dr alor ﬁl{lﬁ-mmrg/dt-rgpﬂaﬁempmtmm? I_ni;ctgﬁce‘is ﬁcleitreﬂﬂzai w?]tlh approx. 5.2 ml o{ 1:9
30 are)éao)l:/)t giocnoglE% ﬁ{%&%ﬁg&%c@ﬁq: I%a? %ﬁaﬂgﬁbé@ '53@5%21@?%%%%@#%%02@0&&6)
conpoundg> ar@dg-Ehml @ﬁﬁ-%f’ﬁ)efmdgghytde-sébnﬁmplaea ddited 1Bheleifer 3096.1\WP 03/ 055881
PCT/ EPO2/' 14638 cerdpated hydrochloric acid are added within one hour with stirring at room .

temperature and the mixture is stirred for 18 hours at the same temperature and extracted

twice with diethylether. After drying on anhydrous sodium sulfate the solvent is

evaporated. The residue is purified by chromatography (silica gel, dichloromethane-

20 methanol/25% ammonium hydroxide (0-10%)) and subsequently distilled (Kugelrohr).
2.9 g of rac-3-cyclopropylmethyl-4-dimethylamino-butan-2-one are obtained, b.p. =
95°C/11 mbar.

=

Example 19

25 To a solution of 380 mg of mc—3B—butyl-9,10—dimethoxy—1,3,4,6,7,11bB—hexahydro—
2H-pyrido[2,1-a}isoquinolin-2f-ylamine in 40 ml of ethanol is added 2 mi of a saturated
solution of hydrochloric acid in ethanol. The mixture is stirred for one hour at room
temperature and the solids are filtered off. 381 mg of rac-3B-butyl-9,10-dimethoxy-
1,3,4,6,7,11bf-hexahydro-2H-pyrido [2,1-a)isoquinolin-2B-ylamine chlorohydrate (1:2)

30  are obtained, MS (ISP) 319.5 (M+H)™.

Examples 20-42

The following compounds are prepared in analogy to Exafnple 19:




20. rac-30-Butyl -9, 10-di met hoxy-1, 3, 4, 6, 7, 11b13- hexahydr o- 2H pyri do[ 2, 1-
a] i soqui nol i n-2a-yl ani ne chl orohydrat e (1:2), M5 (I1SP) 31968unedp§+. 21.
rac-9, 10- Di net hoxy-3(3-propyl -1,3,4,6,7,1 | b[ 3- hexahydr o- 2H pyri do[ 2, 1-
a] i soqui nwioia3/402§83t yl am ne chl orohydrate (1:2), mp. = '282-1,%%%;02,1\4%85“ SP)
305.4 5 (M+H)+. 22.

rac-9, 10- Di net hoxy-3(3-propyl -1, 3,4,6,7, 11B33- hexahydr 0- 2H pyrido[ 2, 1-
a).i soqui nol i n-2a-yl am ne chl orohydrate (1:2), mp. = 270-275C dec., M
(1SP)  305. 324. Mdr-3B-B8tyl-9,10-dimethoxy- 1 .3,4,6,7,11bB-hexah ch'o 2H-pyrido[2,1-

9, 10- Di net h 2H pyrid
[2.1-' 10 a] ?‘;’oqﬁ%?ﬁsoiﬁﬁw%ﬁﬁ{vam%&% yc*faf;’eada?ﬁmf%ﬁﬁﬁzﬁg "d. B (I SP)
333.3 (MHH) +.

"rac-9, go E?n%]t hoey-93t03Dirsethex g B-rsopH1)3,4,6.3, 4 bB- sHexdiikit G-k paidod?,0- 2H- pyri do

3354 (M) e oo e A, AN o) b ReT AT p €5/ 3052

"1 b[ 3- hexahydr o- Z(Mb |do[2 1- a]isoquinolin-2[3-ylam ne chl orohydrate (1:2)
as a solid, Ms (ISP) 347.5 (M+H) +. 15 26. '

rac-3(3-(2- W‘Y'MBDEMLDB&WBIBI? Wm%@ﬂaﬁ%&ﬂ@h fzﬁx?@m,%ﬂﬁsgyri do|
SO

2,1- a]isoquinol iyh-2a-vy].a
347 4 ](M+H§I + za-}moqumgiln Tcx—)(;lannne cia?orc\;l? ate( 2) mp = 270-275°C dec., M$ (ISP;

r ac- 30- Cycl opro@j@Bme(MyH)*Q 10- di et hoxy- 1, 3, 4, 6, 7, | 1b13- hexahydr o- 2H
pyrido[ 2, 1- a]|squ| nol i n-2(3-ylam ne chl orohydrate (1:2) as a solid, M5
(1sP) 317.3,

rac- 3[ 3- QICI opr Phetzlﬁnfe%o}?’03%l(3n§ert1hg>l<§?u?1%124667?1!Lb§‘t]3‘[3’§‘hﬁ%5?a4@d’r3’5‘d2@1“
(pyrido[2}-a]is oqwnp -28-ydraimie whlocotydrat U2 pdsen splid 2Y1S (8PP 3331 Q-+200C, MBS
(1SP) 317.3 (M+H) +. 29. -

R B B BRI g

25 30. rac-3[3- %uu_—lo ln-20ylamipe cmorohydrate (1:2) asasohd MS (ISP) 3334(M+H)“"
| b(3- hexahydr o- 2H pyri do[ 2, 1- a] i soqui nolin-2[3-ylam ne chlorohydrate (1:2)

as a solid, 265 ¢hSHB- (Zfﬁhﬁ-‘t( *10 &ée&foﬁﬁ-l@[,@é Blitlb!ﬁ }Qex%ﬁ:@?.%}%m o[2, E i 2)

|'b[ 3- hexahydr o- 2 I
as[a ng(lady R/g eﬁg%lré@gl[éﬁg té:%Jr}]l())fd}a[c]e 12) as asohd MS (ISP) 347.5 (M+H)™.
- rac-3[ 3-Butyl -8, 9-di net hoxy-1, 3, 4 6, 7, 11b13- hexahydr o- 2H pyri do[ 2,1 30

a] i soqui Hol 2A- 2(“(&—3[3—&2145@141&&%} B,tiwﬂm'eﬁo(qi 12)4,6,Mm1PbB-AktArydn0sH- Vel BP)
319.5 - (M+H) +. aJisoquinolin-20~ylamine chlorohydrate (1:2) as a solid, MS (ISP) 347.4 (M+H)".

27.  rac-3B-Cyclopropylmethyl-9,10-dimethoxy-1,3,4,6,7,1 1bR-hexahydro-2H-
pyrido[2,1-a}isoquinolin-2f-ylamine chlorohydrate (1:2) as a solid, MS (ISP) 317.3
(M+H)*.

20 28. rac-3B-Cyclopropylmethyl-9,10-dimethoxy-1,3,4,6,7,11bB-hexahydro-2H-
pyrido[2,1-a]isoquinolin-20t-ylamine chlorohydrate (1:2), m.p. = 197-210°C, MS
(ISP) 317.3 (M+H)".

29.  rac-3P-Butyl-9-methoxy-1,3,4,6,7,11bB~hexahydro-2H-pyrido[2,1-a) isoquinolin-
20-ylamine chlorohydrate (1:2), m.p. = 197-210°C, MS (ISP) 289.3 (M+H)™.

25 30. rac-3B-Butyl-1,3,4,6,7,11bB-hexabydro-2H-pyrido|[2,1-a)isoquinolin-2B-ylamine
chlorohydrate (1:2) as a solid, MS (ISP) 259.3 (M+H)™.

31. mc—3B-ButyI—1,3,4,6,7,lle-hexahydro-zH—pyrido[2,1-a]isoquinohn~2tx—ylmine
chlorohydrate (1:2) as a solid, MS (ISP) 259.2 (M+H)™.

32.  rac-3B-Butyl-8,9-dimethoxy-1,3,4,6,7,11bB-hexahydro-2H-pyrido[2,1-

30 a]isoquinolin-2f-ylamine chlorohydrate (1:2), m. p. = 116-120°C, MS (ISP) 319.5
(M+H)™. :




16 June 2006 WD 03/055881 PCT/ EP02/ 14685 -26 33.

rac- 3(3-Butyl -8, 9-di met hoxy-1, 3, 4, 6, 7, 11b( 3- hexahydr o- 2H g§ d¥®xq006 1-

a] i soqui nol i n-2a-yl am ne chl orohydrate (1:2), mp. = 260-265C, M5 (| SP)
319.5 (MMOB/OSFERL rac- 2[ 3- Ami no- 3[ 3- but yl - 9- met hoxy- 1, 3, 4pEr/Frob/14685

| b[ 3- hexahydro-2H pyrido[ 2,1 5 a]isoquinolin-10-o0l chlorohydrate (1:2),mp.
= 295-299C, Ms (I1SP) 305.4 (M+H)+. 35. ~-26-

rac- 2a- Am no- 3[ 3- but yl - 9- met hoxy-1, 3, 4, 6, 7, 11b13- hexahydr o- 2H pyri do[ 2, 1-
a] i soqui nol i*A- |esa@ﬁf3c3ﬂtﬁh~8>ﬂy3amﬂv@xmszgﬁ7mlbﬁ -hex32@r 32 BCpy e [£,1SP)  305. 4

(MtH) +. 36. lin-201-yl hl

rac-7(3- Butyl - alsoqucijn?ré? ox}g/amm??% oiohyédr§teé1g)grnpl3gg% 233&%%4131: ﬂgp";/rl do
[1, 2- f]phenant 8[3 yl am ne chl orohydrate (1:2), mp. = 225-233C, M5
(1sP) 373.4 10 (I\/H—|)+ 37.

rac- 7[ 3- But ph- 132A 2B NriRich s $uBi-3, Iﬂetﬁax,@,lé 86 %ﬁﬁﬁﬁﬂ%ﬁ@diﬂﬁﬁ%@%? pyrido

1,2- f enanth |d|n or o rate
EI SP) 3]7 5 L‘ﬁ @mﬁée@ﬂem é(?g f-BdPtﬁ 3’2 ﬁ&@é&ﬁsm K @H—H:D
| b( 3- hexahydro 2H pyrido[ 2,1 15 a]|squ| nol in-9-ol chlorohydrate (1:2),

m p. = 230- 237 CracNBx-AnsRp-FD butyl-0 Midthoxy-33,4,6,7, lle hexa.h dro 2H Fji yrido[2,1-
P

e e e 3 BRI by G A il L

(M+H) +.  40.
_rac- 3[ 3- But ¥§-- 91%?5\(336-‘317111]31%dmﬁhm%m)@h&ﬁﬂe;l%ﬁ-ﬂwa}@‘@[&lH gﬂlrid%@ﬂﬁ.ﬂ nol

- 2(3-yl
ac-3(3- lysiﬁu{‘ifﬁﬁé%@%%‘%?é R B Aot g () 3734
(a]i soqui¥ol i n- 2M+ani ne chl orohydrate (1:2), M5 (I SP) 319.4 (I\/H—I)+ 42.
rac-3(3-1sobutyl -9, 10-di met hoxy-1, 3,4,6,7,1 | b[3-hexahydro-2H pyrido[ 2, 1-

| 2 P, 5
g( ; rsrgﬁgl 23 1'56‘718 AcyARABLAS- 1¢ hh%ﬁ@tb@ﬂﬂ@% 44a 68,9, {3b8Fdec Ryt 115 Rdo 135

0 i on ,of . 500
of r ac- 9- benzy| o"ii#‘ ﬂb%‘i“i}rs%%gwerﬁb}&fowémkp @:2), P =3.15-222°C, MS (ISP) 373.5

hexahydr o- pyri d@ff2H}*.a] i soqui nol i n-2-one oxinme in 60 nil of ethanol is
treated with 1 g of a nickel-alumnumalloy and stirred thoroughly for 18

ethanot) watdr ('%g%ﬁrﬁnaﬁ?ﬁéi?%l- RERY by s Bl es o SRpyetacth

alisoquinolin-9-ol chlorohydrate (1:2), m.p. = 230-237°C, MS (ISP) 305.5 (M+H)™.

39. mc-20¢—Amino—3B~butyI—10-me_:th0xy—l,3,4,6,7,1lbﬁ—hexahydro-ZH—pyrido[2,1—
aJisoquinolin-9-ol chlorchydrate (1:2), m.p. = 230-250°C, MS (ISP) 305.5 (M+H)".

40.  rac-3B-Butyl-9-methoxy-1,3,4,6,7,11bB-hexahydro-2H-pyrido [2,1-aisoquinolin-
2B-ylamine chlorohydrate (1:2), MS (ISP) 289.3 (M+H)".

20 41, mc—3B~Isobutyl—9,10—dimethoxy—1,3,4,6,7,11bﬁ—hexahydro—2H-pyrid0[2,1—
a]isoquinolin-2B-ylamine chlorohydrate (1:2), MS (ISP) 319.4 (M+H)*.

42.  rac-3P-Isobutyl-9,10-dimethoxy-1,3,4,6,7,11bf-hexahydro-2H-pyrido[2,1-
alisoquinolin-2a-ylamine chlorohydrate (1:2), MS (ISP) 319.4 (M+H)™.

25 7 Example 43

A solution of 500 mg of rac-9-benzyloxy-3p-butyl-10-methoxy-1,3,4,6,7,1 1bB-
hexahydro-pyrido[2,1-a]isoquinolin-2-one oxime in 60 ml of ethanol is treated with 1 gof
a nickel-aluminum alloy and stirred thoroughly for 18 hours at room temperature. The
catalyst is filtered off, washed with ethanol/water (1:1) and the filtrate is evaporated. The
30 residue is purified by chromatography (silica gel, dichloromethane-methanol/25%
ammonium hydroxide (0-12%)). There were obtained (2) 0.08 g of rac-2B-amino-38-




30 residue is purified by chromatography (silica gel,

di chl or onet hane- net hanol / 25% anmmoni um hydr oxi de (0- 12%) ) .16 Tunerd90Ger e
obtained (a) 0.08 g of rac-2[3-am no-3[3 16 June 2006 WD 03/ 055881

PCT/ EPO2/WQGBED3S§F : PCT/EP02/14685

butyl - 10- et hoxy-1, 3, 4, 6, 7, 11b13- hexahydr o- 2H pyri do[ 2, 1- a] i soqui no ol i n-9-ol
as a solid, I\/IS(ISP) 3054(|\/Hr|—|)+ and (b)270. 24 g of

rac- 2a- am no- 3( 3- but yl - 10- net hoxy-

1, 3, 4, 6, 7, 1bofd-1hexrehyxy- msgl;s,mtbﬂihkfah?dﬁ:] vﬂowidwt llfhiﬁo@ﬁné’ﬁn—@ a% hgohd\/s
( | SP) 305. 4%\/{%(3%@ 305, 45 I\IﬂQI)egufgi Og%ég ofmc—% aq;%ne-ﬁﬁb ?18 oxy- 'n

anal ogy to prepara I on

 butyl -9, 10- di3ks,hdxBE-hebhds- ZHim@m[hé%éhv@lmeMHﬂaE2sdhd§M§g@.P)50334 n-2-o

‘ne oxine a +I—I)+

rac-313- butyl -9,710- di met hoxy- 1, 3, 4, 6, 7, 11b[ 3- hexahydr o- pyri do[ 2, 1-a] i soqui n
olin-2- one as described in Exa Ie 1. rac-9-B

" enzyl oxy~°313- but ¢ edusisksed @yl,?nxaznme@ere?prma;eclmm@gyydﬂmmpamo{lafa@-sgo

a] i soqui nol bﬂty?@ Qﬂ%ﬁhﬁh@&y 118,46, 7’115 &e%ﬂ%’@r&p};n%o 1;\13,]1??@ ohﬁrz one P%e

e R te PR L0 ]aﬁrpgt'ﬁog-iﬁse 186D kst oyt st

fol | owi ng camnauhd&ﬁmﬂﬁﬁEnﬁﬁﬂaued in analogy to Exanple 1: 44.

rac-9, 10- Di nethoxy 30- phenyl 1,3,4,6, 7, 11b13- hexahydr o- 2Hpyri do[ 2, 1-

a] i soqui nol i n- 2- d&{F})) 339

rac- 2a- Am no- 31§¥8u Wlﬁ el §1H’oéé’%{’z’pgflé%ﬁéﬁﬁ@’ﬁ@rWSﬁl“do[z 1-

a] i soquitfol dJmsoguinbling- wer@sma,mlys (148P)49305. 4 (M+H) +. 20 The educts used in
Exanmpl es 44 and 45 (conpounds of fornulae Il and 111) which have not been

escri bed abov f o it ur.es descyri bed
bel ow or in an:ﬁ“ggg;iz’dg{&‘e% b%gylal% %el’l \%gt r%%é%&%ﬁ’&ﬁ%ﬁ@%?y?a?m all)
The fol | owidloawnpbumdones npp-epbléell9°R. anal ogy to the procedure for the
preparation 25 of - _ _ _
rac- 3(3-Butyl -9, 10-di net hoxy-1, 3,4, 6,7, 11b13- hexahydr o- pyri do[ 2, 1-a] i soqui n
olin-2- one oxine described in above Exanple 1: rac-9, 10- Di net hoxy- 3

(3-phenyl-1,3,4,6,7,11b 13- hexahydro py{IdO [2,1-a] iso quinolin-
es 44 and 45

15 The following compounds were prepared in analogy to Example I:

44.  rac-9,10-Dimethoxy-3B-phenyl-1,3,4,6,7,11bf-hexahydro-2H-pyrido[2,1-
aJisoquinolin-2-ylamine, MS (ISP) 339.4 (M+H)™.

45, mc-ZOL—Amino-E’;B‘buty1—9-methoxy-1,3,4,6,7,11bB—hexahydro—2H—pyrido[2,1-
aJisoquinolin-8-ol as a resin, MS (ISP) 305.4 (M+H)".

20 The educts used in Examples 44 and 45 (compounds of formulae II and IIT) which
have not been described above can be prepared according to the procedures described
below or in analogy thereto.

Oxime derivatives (compounds of formula II)

The following compound is prepared in analogy to the procedure for the preparation
25 of mc—3B-Buty1—9,10—ch'm_ethoxy—1,3,4,6,7,1le—hexahydro-pyrido[Z,l-a]isoquinolin—Z—
one oxime described in above Example 1:

rac-9,10-Dimethoxy-33-phenyl-1 ,3,4,6,7, 11bp-hexahydro-pyrido[2,1-a)isoquinolin-
Z-one oxime, m.p. = 232-234°C.




2-one oxine, mp. = 232-234C. 16 June 2006 WO 03/055881 -28 PCT/ EP02/ 14685
Ket one derivatives (conpounds of fornmula I11) The foll ow AgJuns@@8linds are

prepared in anal ogy to the procedure for the preparation

of r ac- 3( 3wBWBME3$8] 10- di et hoxy- 1, 3, 4, 5, 7, 11b( 3- hexahydr o- pyiriseb2ssds

a] i soqui nol i n-2-one described in above Exanple 1: 5

rac-9, 10-Di nethoxy-3(3-pheny|-1,3,4,6,7,11%?3-hexahydro-pyrido[2,1-a]isoqu

in. 2-one, = 230 934C,
30- Buty! - 8- nyar a8 SREYE Gomppupdsofforada ik any dr o- pyri do [2, 1-

al i soqui nol i n-2-one, mp. = 232-234C. 10 Exanple 46 A m xture of 4.82 g of
r ac- 3[ 3- but y| - 9-FhettAbscying componds ik lpoeesdindblog Rt the procedure fo

. . . . . . r the
pyrido[ 2, 1- adrbs@sinef A3 %‘)ﬂﬂﬁ‘ e ! . “48 % sol ution of HBr
is stirred ?.I%Snd r rgflﬁx. _ g’l%pn%%gtrhéﬁfg%%%?’i&@%%%wé{ﬁﬂp’éﬂd@é&20% :
sol ution of %W?@-&m@eﬁqlquea@howﬁmmpkm:fo| | owed by Nadl till
saturation. The product is extracted with 15 dichl oronet hane. The conbi ned

organi ¢ layers ade9,d0il8thefN3 h 1t nt. S . evaporated to obtain -
4.80 g of ragc:2a- arri__n$- 3 3353%%4?1, : 4;%9?%%@%%‘%&?&78?’53@%1-& isoquinolin-
pyri dof 2, 1- A]PEoqkiofia %9t as a solid, M5 (I1SP) 275.4 (MH)+. Exanple 47
20 rac-3[ 3-Butyl -9-phenet hyl oxy-1, 3,4,6, 7,11 b(3-hexahydro-2H pyri do[ 2, 1-

a] i soqui nol i n- 2éﬁ-}ﬂlﬂyﬁmhyd:hlxp@ohlygdfo&yqij.)g@ﬁ;%é%_%ﬁﬂr&%wm)[Qﬁ_of 4.50 g of

rac-2a-am ngg - -1,3,4,6, ( 3- hexa

pyri do[ 2, 1- gg"%ﬁgﬁ?ﬁ%&?ﬁ?’@?@r “i%zgw’%grﬁ' of anhydrous DVF are added Et3N
(12.78 M) and di-t-butyl dicarbonate (4.44 g). After 3 h stirring water
(180 nil) is added and the product 25 is extracted with 3 portions of

(et her. The conbined organic |ayers are dried (Na2SO4) and the solvent is
evapor atigd to obtain the crude product }}apnaﬁl )g,s purified by chromat ography
(silica gel, hexane/ethyl acetate 3:1 10 E?er ethyl acetate). 3.92 g of

rac- (3(3-butyl -9- hydroxy- '

13,4,6, 7, | b[ 35 R, $62 pgr peiape3ftulil-Someineyiss, 26 11hp asbi 280! d
pyrido[2,1-alisoquinolin-20-ylamine in 23 ml of an aq. 48 % solution of HBr is stirred 7 h
under reflux. The mixture is cooled to 0°C and an aq. 20% solution of NH,OH is added to
reach a pH = 9 followed by NaCl till saturation. The product is extracted with

15 dichloromethane. The combined organic layers are dried (NaySO,) and the solvent is
evaporated to obtain 4.80 g of mc—20£—amino—3[3—buty1~1,3,4,6,7,1le—hexa.hydro-ZH-
pyrido[2,1-a]isoquinolin-9-ol as a solid, MS (ISP) 275 4 (M+H)™.

(" | - Example 47

20 rac-3B-Butyl-9-phenethyloxy-1,3,4,6,7,1 1bf-hexahydro-2H-pyrido[2,1-
alisoquinolin-20-ylamine chlorohydrate (1:2)

(i) To a solution of 4.50 g of mc—ZOc-amino-EiB—butyl-1,3,4,6,7,11bB—hexahydro-2H-
pyrido|2,1-a}isoquinolin-9-o! in 36 ml of anhydrous DMF are added Et;N (12.78 ml) and
di-z-butyl dicarbonate (4.44 g). After 3 h stirring water (180 ml) is added and the product

25 1s extracted with 3 portions of ether. The combined organic layers are dried (Na,SO,) and
the solvent is evaporated to obtain the crude product that is purified by chromatography
(silica gel, hexane/ethyl acetate 3:1 to pure ethyl acetate). 3.92 g of rac-(3p-butyl-9-
hydroxy-1,3,4,6,7,1 1bf-hexahydro-2H-pyrido[2,1-a] isoquinolin-2¢t-yl)-carbamic  acid
tert-butyl ester are obtained as a solid, m.p. = 105°C.

.30 (i) A mixture of 100 mg of rac-(36—butyl-9-hydroxy—1,3,4,6,7,1IbB-hexahydro-EH-
pyrido[2,1-a}isoquinolin-2¢-yl)-carbamic acid tert-butyl ester, phenethyl alcohol (35 pl)




tert-butyl ester are obtained as a solid, mp. = 105C. 30 (ii) A m xture of
100 ng of rac-(3(3-butyl-9-hydroxy-1, 3, 4,6,7,11b(3-hexahydf dunz006
pyrido[ 2, 1-a] i soqui nolin-2a-yl)-carbamc acid tert-butyl ester, phenethyl
al cohol (86 04ojs5846 June 2006 WO 03/ 055881 PCT/ EP02/ 14685 P13 14683
tri phenyl phosphi ne on a pol ystyrene resin (222 ng, -3 mol i
tri phenyl phosphine/g resin) in dichloronefhane (2.6 m) is prepared and
di -t-butyl azodi carboxylate is added. The m xture is shaken 18 h, then the
pol ymer is f#4% Bt nﬁﬁééw AR ShRQlyShiTeRe Tedinc(ﬁflbmg‘reﬁ’lmmolami@henylphosphine/g
trifl uoroacedesie) &€ idithiczofethdn® (@0 i IRad the ,acid is
neutral i sed Bidd' tion of . sat .( q. @?%fegéngt%ofnﬁﬁ%gmﬁ% %X?fgreaﬁé’gd?%
dried ( Ngso4f‘¥d;£h‘é{‘{fﬁe“ ssgﬁa%‘iﬁfhtlse%%ﬁ%t%ambﬁ@erpm@hexedi ewip cindt washad with
" di hydr ochl ordiddolym¢thasd pid atiflesroatdternaca & iMsHAde§OhBES 8N, kL eLhYL . 3
acetate. 83 g%.ﬁserd - a‘i‘%n‘g’lq—i | -9- Bh@nﬁdﬁfl x).M- AHI# ?'h k&rﬁf’%e acid is
1,3, 4,6, 7, 1I'b( 3 hexahydr o- ‘%;??‘i-& [ 2% ]ﬁiog%’}é&i ABE ioABZAC Yayaisrdaied (MgSO,)
chl or ohydr ataad(the MlveniresapstretednEble peodacsioisothted\ds ifs| BB)draéd@loads b et-git;{}on
Eﬁg%: gs4$:8 fgtgi.l-rzbqg (RJI l}?(\f,‘i QQIH?I8H%U&%§1 acc%patfl:?e&’:p Enegp%%ergc—lf’ag-b%rgﬁl-ﬁp exfethyloxy_
r ac- 30- But yILB467Hdk{-hexahalre; 2H-pytid gl2Hexlsshyinoli2dopylainged 2chlorahid&og iép_gj in
-2a-yl am nerebRmehyss sdif, 0ds glvs%ylg?s @%Hi* MS (1SP) 303.4 (MrH) +. 15 49.
rac- 3[ 3- Butyl - 9- propoxy- 1, 3, 4, 6, 7, 11b( 3~ hexahydr o- 2H pyri do[ 2, 1- a] i soqui nol
in- 2a-ylam ne chl orohydrate (1:2) as a solid, M5 (I1SP) 317.4 (M+H)+. 50.
rac- 9- Butoxy-3[ 3-butyl -1, 3,4, 6, 7, 11b( 3- hexahydr o- 2H pyri do[ 2, 1- a] i soqui nol i
n-2a- ylam ne dihyrochloride as a solid, M5 (I1SP) 331.4 (M+H)+. 51.
{rac- 3[ 3-Butyl - 9-i sobut oxy-1, 3, 4,6, 7, 11b( 3- hexahydr o- 2H-pyri do[ 2, 1- a] i soqui n
olin- 20 2a-yl am ne chl orohydrate (lzmn@&s@gggl id, M5 (ISP) 331.4 (MtH) +. -
52.

rac- 9- Benzyl ox vl-1.3,4,6,7,11b( 3- hexahydro- 2H pyrido[ 2, 1-a] i soquin
olin- 2a- yl>/arri %gﬁ%ﬁ@féﬁ%ﬁ%ﬁ@ﬁ:cﬁ?%‘égl(eﬁa@glui‘?},%/ WTIES%P@@@E 4 (I\/HrL) +. q53.
rac- 3[ 3-Butyl - 9-[ 2- (4-di met hyl am no- phenyl ) - et hoxy] -1, 3, 4, 6, 7, 11b13- hexahyd
ro- 2H pyri @9] 2T@=3dﬁ-ﬁsb’hﬁ'rﬂﬁbmtyhl,2&;6]7,%Bnl&xﬁ]hy}(bémwwaﬁ[illaﬁéoqﬁ&oﬁn%-i d,
ME (1SP) 25 422 mikdMHdrbhydrate (1:2) as a solid, MS (ISP) 303.4 (M+H)",

15 49. rac—3B-Butyl-9-propoxy—1,3,4,6,7,lle—hexahydro-.’zH-pyrido[2,1-a]isoquinolin-
20-ylamine chlorohydrate (1:2) as a solid, MS (ISP) 317.4 (M+H)™.

50. mc—Q-Butoxy‘-?)B—butyl—1,3,4,6,7,1IbB-hexahydro~2H-pyrido[2,1-a]isoquinolin~20c-
ylamine dihyrochloride as a solid, MS (ISP) 331.4 (M+H)*.

51. mc—3B-Butyl-9—isobut0XY*1,3,4,6,7,11b[3—h&*{ah}’dr0—2H-pyrid0[2,1-a]isoquinolin~
20 20-ylamine chlorohydrate (1:2) as a solid, MS (ISP) 331.4 (M-+H)".

52.  rac-9-Benzyloxy-3pB-butyl-1,3,4,6,7,1 1bp-hexahydro-2H-pyrido[2,1-a] isoquinolin-
2¢-ylamine chlorohydrate (1:2) as a solid, MS (ISP) 365.4 (M+H)".

53.  rac-3B-Butyl-9-[2-(4-dimethylamino-phenyl)-ethoxy]-1,3,4,6,7.1 1bf-hexahydro-
2H-pyrido[2,1-alisoquinolin-20-ylamine chlorohydrate (1:2) as a solid, MS (ISP)
25 422.5 (M+H)*. '

54. mc—4—‘[2—(ZOL-Amino-SB—butyl-1,3,4,6,7,11bB-hexahydr0—2H-pyrido[2,l- .
alisoquinolin-9-yloxy)-ethyl]-benzonitrile chlorohydrate (1:2) as a solid, MS (ISP)
404.6 (M+H)".

55.  rac-3B-Butyl-9-[2-(4-methyl-thiazol-5-y1)-ethoxy]-1,3,4,6,7,1 1b B-hexahydro-2H-
30 pyrido[2,1-a}isoquinolin-2c-ylamine chlorohydrate (1:2) as a solid, MS (ISP) 400.6
(M+H)".




54. rac-4-[2-(2a-Amino-313-butyl-1,3,4,6,7, 11b13 hexahydr o- 2H- pyri do[ 2, 1-
a] i soqui nol i n-9-yl oxy) -et hyl] - benzonitrile chi orohydrate (18J9e28863 solid,
M5 (ISP) 404.6 (M-H)+. 55. ‘

rac- 313- BWMG/93/G3§82- (4- net hyl -t hi azol - 5-yl ) - et hoxy] - 1, 3, 4, GpFriidPL3sgdiexahydr
0-2H 30 pyrido[ 2, 1-a]i soqui nolin-2a-ylam ne chlorohydrate (1:2) as a
solid, M5 (I1SP) 400.6 (MrH)+. 16 June 20080WO 03/ 055831 PCT/ EP02/ 14685 - 30
56.

r ac- 30- But y|3%- rpye P duyRypyridinck yimeth @yl 163,46, 10 bB- reaataldystoBt-gitidn{jidol 2,
1- a] i soqui nol i RRgquhalhRe- ARl (] SR)i356. 4
(IVH—|)+ 57. rac (gq Butyl 9- )?pyrl d| n%ﬂg%a&%ﬁééﬁgi@%%&$%4 l}ﬁﬁ

j 3- hexahydr % | nol i n- 2a- Il am ne trihydrochloride as a
solid, M5 ( 8%%&‘ Pr me’thX}’) 1,3,4,6,7,11bB-hexahydro-2H-pyrido[2,1- :
rac- (2( x- Ani no 3]}1Bo<jiiiiu}>’ihn—2a%rlﬁnﬁ]ehlhﬂz&foélﬂaﬁ&élﬁé’gEdhdzﬁr_ §1b)%{5% (}q]aﬂ{gsoqw no

lin-9- yloxy)-acetic acid ethyl ester chlorohydrate’ (

| SP) 36 I\/Hr

gac éo Blljst ®9. ?gf %"r%ﬁ‘&?? PP Y- b2k ) 10B-Bespbgdre-3H pymidRé3 bisise ainglin-9-
pyrido[ 2, 1 a] | s glpayhotdtio-a2il ethid wsecidbichyohydnatias 1622, maep;g)éll @(MN@I)
-(ISP) 388.4 (M+H)+. 10 Exanple 60 rac-9, 10-Di net hoxy-313-pyrrol -

L3 s Ll RSSO YL 213,65 1P A4, o 1 20 e
2- Ari no- 9, 10- di FEE¢RIRyL-ali®qrindlip- 2@ laatind cdorttygyate (0PPaslx aflids MBIISR) &4 3-
- 15 carboxylic a thyl ester A solution of
3-(I-ethoxycarbony|nethyl-6,7-dinethoxy-3,4-dihydr07lF+isoquino|in-2-
yl)-propionic acid ethyl ester (Hehv. Chico. Acta 1958, 41,119; 17.1 g,
45.0 mmot%) in cycl ohexane (340 nL) was treated with sodiumethylate (9.67
g, 135 mmol) and heated in an oil bath, and the ethanol formed during the
reacti on was renoved by distillation over 20 30 mn, while nore cycl ohexane
was added in order to keep the reactioﬂgmggye@ constant. After cooling the
reaction mxture was neutralized with acetic acid and concentrated. The

d d I hl t t ht to pH 10
\r/\/letSIh ue was di sgolyvefnt f.flehs Bffyrrrleoqu)qefwﬁeirlljbﬁjh al%r£r0u pyndgzpl- -

Ay,

a] isoquinolin-2ot-ylamine

(i) 2-Amino-9,10-dimethoxy-1,6,7,11b-tetrahydro-4H-pyrido[2,1-a] isoquinoline-3-
15  carboxylic acid ethyl ester

A solution of 3-(1-ethoxycarbonylmethyl-6,7-dimethoxy-3,4-dihydro- 1H-isoquinolin-2-
yl)-propionic acid ethyl ester (Helv. Chim. Acta 1958, 41, 119; 17.1 g,45.0 mmol) in
cyclohexane (340 mL) was treated with sodium ethylate (9.67 g, 135 mmol) and heated in
an oil bath, and the ethanol formed during the reaction was removed by distillation over

20 30 min, while more cyclohexane was added in order to keep the reaction volume constant.
After cooling the reaction mixture was neutralized with acetic acid and concentrated. The
residue was dissolved in dichloromethane/water 1:1 and brought to pH 10 with
concentrated ammonium hydroxide solution. The organic layer was separated, dried
(MgS0,), and evaporated. The residue was dissolved in methanol (270 mL) and

25 ammonium acetate (42.3 g, 548 mmol)} was added. After stirring at r.t. for 90 min, the
reaction mixture was evaporated and the residue partitioned between dichloromethane
and 1 M aq. sodium hydroxide solution. The organic layer was dried (MgSO,),
evaporated, and chromatographed (SiO;, CH,Cl,/MeOH/NH,OH 97.5:2.5:0.25) to afford

 the title compound (9.90 g, 66%). Light yellow solid, MS (ISP) 333.2 (M+F)*.

30 (i1) mc—30¢~tert—Butoxycarbonylamino-Q,10-dimethoxy—1,3,4,6,7,1l_bB-hexahydro-ZH—
pyrido{2,1-a]isoquinoline-2B-carboxylic acid ethyl ester




concentrat ed anmoni um hydr oxi de sol ution. The organic | ayer was separat ed,

dried (MyS™), and evaporated. The residue was di ssol ved 16duresd08@nol (270
m.) and 25 amoni um acetate (42.3 g, 548 mmol ) was added. After stirring at
r.t. for WO ogiosssst he reaction mixture was evaporated andpbhgphiaisgue .

partitioned between dichl oronmethane and 1 M ag. sodi um hydroxide sol ution.
The organic |ayer was dried (I\/gSO4) evapdlat ed, and chronmat ogr aphed

(Si 02, CH2C12/ MeOH NHAOH 97.5:2.5:0.25) to afford the title conmpound (9. 90
g, 66%. Lighrifljperqaseiicssid 618m@ws@deaztsmt@m@lamxsefmnﬁno 9,10-dimethoxy

L;ur:lgg[tzerlt acfst oqwﬁol I ne- géplq)?nr bg‘qu} ﬁg'gs'hgﬁrémg’{léralqul% 3&253@3&?0 o
03/055881 P P%P@?P A ttrahy rOﬁ!ﬁafll(ﬁémIda@@ma&ereﬁ&m&@ huin)ogenssua dalaton ivad C
176,711 bt oy ahy ﬁ?%“‘i“wﬁ.’ﬁ’*ﬁﬁﬂ&& (pring, 602 simal) epd. stmed fonangther 45 mipy
ester (1.00 gfl éﬂc‘é‘fnﬁ?fﬁf)‘%e @S %‘E’EEQ %?‘ﬂ?chﬁp Qﬂkh))droﬂﬁeﬁplammndaﬂdrmcndt he
: hon})genegustwﬂhma}ﬂmomﬁuantar &“ht;_feﬁgamd]hlyes%ls am‘pQ’ffengraanevﬁ;%ﬁZteggThgreQ%me
onto 2 aq. “ESEoh S APEL G Rate N Ll aset Pabr-clr ot (i mizob Eivahne.
The organic W@&)@dedahe shlingan (el SOEd atnd. fov aphytakedvapbiged. e@]]%t YOf
e e e
evapor at 8. @;}’lr‘lcﬁsrﬁf"é(},}r weldw solib M%ﬁﬁﬂh@%ﬁMQH)WZCI 2/ MeOH NH4AOH
97.5:2.5:0.25) produced the title conpound 10 (1.14 g, 87% . Light yellow
solid, M5 (1(8B) A3

ac (2a el 1ot ae e il Bty bipaming 2 10 dimethy 15462, boberaladugt o- 2
H pyrido [ @ Léﬁf% i@gﬁﬁ%’é‘lui’lﬁl %E?i)yﬁ)f bymichaidibenadiestebenzy| ester A sol ution -
of rac-2a-tert-butoxycarbonyl am no-9, 10-di net hoxy-1, 3, 4,6, 7, 1l b[ 3-
hexahyr o, 24k gieiofad 20} oo RRkINAY RS2 DKM, 194%;;%@6““

1.00 g, 2 dr.of m.) was eate h1Ma
gOdI umghydr glm aégdg%qiﬁ)? r‘\do[?é %Ef%ﬂﬂmo %‘éﬁﬁﬁ%loﬂ’ heaed ?qhﬁl qstes (1.0 t2.36 xt ur e
was sti r ted ramol).it tetﬁfnlyéroﬁiﬁnf(lo aﬁc)tvheltreaﬂa@ﬁvﬁﬂhqm roMﬁlch yaS AN ution
hydr.oxi de sgbgghﬂp pL the erﬁtIrD Q{n‘ﬁ% added g\ stl rri-ng was
conti nued f TR Ha ﬁ&?aéﬁté‘ae et PAdfter d6ib, ynpther
suspended t Wogteor of Iyl asnesrein(@dlyldt&)mémbhumm(éas ral, @3 A Wy ddes, ual
water stirring was continued for 4 h. The solvent was then evaporated, the residue was

f““‘\

suspended twice in toluene (50 mL) and concentrated to remove residual water

20 azeotropically. The residue was suspended in toluene (20 mL) and treated with
diphenylphosphoryl azide (669 mg, 2.30 mmol) and triethylamine (234 mg, 2.30 mmol).
The reaction mixture was stirred at r.t. for 30 min, then heated at 80°C for 45 min, then
benzyl alcohol (374 mg, 3.47 mmol) was added, and the reaction mixture was heated at
100°C for 72 b. After cooling and partitioning between dichloromethane and water, the

25 organic layer was washed with brine, dried (MgSO,), and evaporated. Chromatography of

the residue (Si0;, CH,CL/MeOH/NH,0H 95:5:0.25) produced the title compouﬁd (278
mg, 24%). White solid, MS (ISP) 512.5 (M+H)".

(iv) mc—(3b—Amino—9,10—dimethoxy~1,3,4,6,7,1le—hexahyd.ro—ZH—pyrido[Z,l-
aisoquinolin-20i-yl)-carbamic acid tert-butyl ester _

30 A solution of rac-( 2a-tert-butoxycarbonylamino-9,10- dimeﬂ10xy—1,3,4,6,7,1 1bf-
hexahydro-2H-pyrido[2,1-a}isoquinolin-3f-yl)-carbamic acid benzyl ester (275 mg, 0.538
mmol) in acetic acid {10 mL) was hydrogenated at r.t. and atmospheric pressure in the
presence of palladium (10% on activated charcoal, 15 mg). After 30 min, the solvent was
evaporated, the residue was treated with toluene (20 mL), the suspension concentrated and

35  theresidue dried in vacuo to afford the title compound (247 mg, ca. 85% purity), which .

- was directly used in the next step. Light yellow solid, MS (ISP) 378.4 (M+H)".




20 azeotropically. The resi due was suspended in toluene (20 nL) and treated
wi th di phenyl phosphoryl azide (669 ny, 2.30 nmol) and  trilétJhyd 2086 ne (234
ng, 2.30 nmol). The reaction mxture was stirred at r.t. for 30 mn, then
heat ed at VBDB/§56¥145 nin, then benzyl al cohol (374 nu, 3.4drepplkessas
added, and the reaction m xture was heated at 100C for 72 h. Arter cooling
and partitioning between dichl oromet hane afd-water, the 25 organic |ayer
was washed wth brine, dried (MyS04), and evaporated. Chronmatography of
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purity), Mihéhtanvﬂﬁﬂli’élweé@ﬁEyacﬁmhtdaﬁfor&ﬁleﬁ:ﬁletcoﬁiﬁpn%ghgma y%% -@%(th, NS
(1SP) 378.4_M§/ﬁ|5w4281§gm+_2006 WO 03/ 055881 -32 PCI/ EPG2/ 14 8‘5‘}”@ ’

rac- (9, 10- Di net hoxy-3(3-pyrrol -1-yl-1,3,4,6,7, 11bf 3- hexahydr o- 2H pyrido[ 2, 1
- al i sowi rxeo_bi n-2a-yl)-carbamc acid tert-butyl ester
2, 5- di methox{ ef4ahyenlametoryc Proymgol- HYBD3mmal )bPrhaxahgdad2 M yaiaspl, 1t i on of

rac- (3f 3- aajisRubhdifr- Hewe-1,3,4,6,7,11b
T 3- hexahydr o- 2H pyri do[ 2, 1-a] i soqui nol i n-2a-yl)- 5 carbam c acid tert-butyl-
in acetic acid (1.2 nm., 21 mmol) and

~ester (120 py. o027, Mol / 85% pur i t
oyt i ne. (0P RS NP DENERRRED) BT o hdodshduraidom dtbprheaitad ai’ 100C

for 105 mi nalitdqemadinapmiyiitedbamidcidhertbasi duer & %hﬁgj hed {Si 02,
hept ane/ et h}ﬂrdr@% t at @é;)gi ent Mt o %} for ?t hfz i,ﬁ?‘@m{ioﬁpou d@%ﬁgsﬂ&eé%% )
Wiite solid, %(‘?bé%)‘ i\ ‘_1%01( 1)4)011}_ OF3% i T3 ) stirred at r.t. for 1 h, and evaporated.
rac-9, 100D ﬁbﬂms’g@PBY pY theaksidue/(SiClh, BFUCE/MeOH/NH,0H 95:5:0.25) produced the

| b 3-hexahygiiOeorlpdbd 33lite, '8896). White solid, MS (ISP) 328.3 (M-+H)"

Examples 61 and 62
The following compounds are prepared in analogy to Example I:

20 61 mc—9,'10—Dimethoxy—E»ﬁ-p—tolyl—1,3,4,6,7,1lbﬁ-hexahydro-ZH—pyrido[Z,1-
aJisoquinolin-2-ylamine as a yellow powder, MS (ISP) 353.3 (M+H)™.

62. mc—9,10—Dirnethoxy—3[3-p~toly1-1,3,4,6,7,1lbﬁ—hexahydro—ZH-pyrido[2,1—
aJisoquinolin-20t-ylamine as a yellowish powder, MS (ISP) 353.3 (M+H)™.

The educts used in Examples 61 and 62 (compounds of formulae IT, IIT and VT)
25 which have not been described above can be prepared according to the procedures
described below or in analogy thereto.

Oxime derivative (compound of formula IT)

The following compound is prepared in analogy to the procedure for the preparation
30 ofrac-3B-Butyl-9,10-dimethoxy-1,3,4,6,7,1 1bB-hexahydro-pyrido[2,1-a] isoquinolin-2-
- one oxime described in above Example I: |




~a] isoquinolin-2a-ylam ne rac-(9, 10-D nmet hoxy- 3

f3-pyrrol-1-y1-1, 3,4, 6,7, 11bf 3- hexahydr o- 2H pyri do[ 2, 1-  16June 2006

a] i soqui nolin-2a-yl)-carbamc acid tert-butyl ester (86 ng, 0.20 mml) was
di ssol vedwows/daygdiogen chloride solution (4 Min dioxane, [;Jcazrgg)o stirred at
r.t. for 1 h, and evaporated. 15 Chromat ography of the resi %%f%?,
CH2C12/ MeOH/ NHAOH 95: 5: 0. 25) produced the -33itle conmpound (58 ng, 88%.
White solid, M5 (ISP) 328.3 (MtH) +. Exanples 61 and 62 The foll ow ng

conpounds are pregapAd-Dimethakyosf-stelyExamy €116 — R T
rac- 9, 10- Di ngt_‘%%ré%arﬁg%gg-te | v¥i|5??§ 4‘;}% 7 igb[ss-%‘g%’éﬁgf%?%%éog%,%&éf%‘fpohm
a] i soqui nol i n- -ylram e ag a f/’%‘f"ﬂ% B(SW P,?’-R/él\@r ) 353.3 (MtH) +. 62.
rac-9, 10- Di net hox;- 3f3-p-tolyl-1,3,4,6,7,11b13- hexahydr o- 2H pyrido[ 2, 1

*a] i soqui nol i n- 2a | dewivative cymipband sffoppuler) MS (1SP) 353.3 (MrH)+_  The

"procedures descri

~educts used in Exanples 61 and 62 (conpounds of formulae II, 11l and VI)

25 whi ch have nofhbgan ' can_be prepared acgording to the

| bed ‘gﬁggv‘gﬁépgﬁg%‘fgﬁgeﬁ%ﬁ*@ 7 ﬁ&?lg’%.o‘i%?iPﬁ%ceg’éqeifo F Peeparation
( conpound *of ¥ FFrfrBaty P> PrinteBichgvis ay6,¢ 0 ipfbesia tiyslr ppgrids 0 -4 RodBabREy.-t 0
t he procedurend @scithel Bf ARAE BLdBMe 130 -
of rac-3J3-Butyl -9, 10- dnet hoxy-1,3, 4, 6, 7,

11bf 3- hexahydr o- pyr,J 1-ali saqui naolin-2- one oxinme described in above
Example 1: 16 JL{% 2%8@%%%@5%@%&13334>ﬁ£7sﬂlléﬁimezsa11mg@yrido[2,1-a]isoquinoh'n-
rac-9, 10- Di n2ohexyaB0ff-whitypowlded, Ms BiSP) 45003 (M+1)*,

f 3- hexahydr o- pyrido[ 2, 1-a] i soqui nolin- 2-one oxi'ne as a yell ow sh powder,

M5 (ISP) 367.2 ( +.. Ketone derivative (cgnmpound of fornmula I11) The
fol | owi ng conpo %Qonm}ﬁ 1081'215 geﬁ;gtggﬁéﬁo gjpg Hfferadadure for the
preparation of ] ~
rac- 3f 3- But yl - 9, Amixtiurephbuyetylghetylaceordel( 13-d) ppahfemnatdelyd- 40k raldl soquin
olin-2- one ' i i Snv is st
D9 10D ﬁ%&%ﬁ_@ﬁﬂéﬁd??%@%@f?#eOH (2 ml) is stirred under reflux for 3 h. The
| b- hexahydr G¢3¥PR doiFure iadiwediwith 80 im of Raenend shaprodhft-inbithercd el MS
(1SP) 352. 3 doiddsof ether. After addition of 1 M aqueous NaOH solution, the aqueous layer is
extracted with two more portions of ether. The combined organic layers are dried
15 {Naz80,) and the solvent is evaporated to obtain 4~dimethylamino—3—p—toly1—butan-2—one
(compound of formula VI) as a yellowish liquid, MS (ISP) 206.2 (M+H)". 4-
Dimethylamino-3-p-tolyl-butan-2-one is dissolved in AcOFt (17 ml) and iodomethane
(1.46) is added. After 1 h the formed solid is collected by filtration, washed with AcOFt
and dried on the vacuum. 2.61 g of trimethyl-(3-oxo-2-p-tolyl-butyl)-ammonium iodide
20 are obtained as an off-white solid, MS (ISP) 220.3 M*.

e,

Examples 63 and 64

(1)  21.5 mg of palladium acetate, 276 mg of sodium tert-butoxide and 23 mg of tri-tert-
butylphosphine are placed in a flask, which is evaporated and charged with argon three
25 times. 2 ml of tetrahydrofurane is added under argon. To this solution 177 mg of 4-
bromoxylene and 250 mg of rac-9,10-dimethoxy-1,3,4,6,7,1 1b-hexahydro-2H-
benzo[a]quinolizin-2-one (D. Beke, C. Szantay, Chemn. Ber. 95, 2132 {1962)) dissolved in 1
ml of tetrahydrofurane are added. The reaction is stirred at room temperature under argon
over night. The crude reaction is diluted with diethyl ether, washed with water and sat. aq.
30  sodium chloride solution. The organic layer is dried over sodium sulfate, ﬁltefed and the

solvent is evaporated. The residue is purified by column chromatography (silica gel,

diethyl ether) to yield 92.0 mg of rac-9,10-dimethoxy-3f-(3,4-dimethyl-phenyl)-




Ammoni um i odi de derivative (conpound of fornmula V) 10 A m xture of
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di met hyl am ne hydrochloride (1.49 g) in MeOH (2 m) is stirred under reflux
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agqueous NaOH sol uti-on, the aqueous |ayer T3%-extracted with two nore
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trimethyl - (é\ggi =2-pitol yl -butyl)-amoni umi odi de 20 are obtained as an
off-white solid, M (ISP) 220.3 M+. Exanples 63 and 64 (i) 21.5 ng of

paIIadiu?a((‘ﬁ)t te of o) |umt$rt but oxi de and 23 ng of tri-tert-
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rac- 9, 10- di OXY- 48 8 yr{e eaThQuiqaglmrzmmtﬁmme (D.
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washed WPt hmpgiesis ameé at rOOafqten%rﬁmntl aver oigh fildeedsalduhd Qhuticd'B «Qkgan C

| ayer is drimgs nd the . solv
(evapor at ed. Theﬂ?ﬁgiwggg&%ﬁﬂeﬁﬁgg }L r%ﬁ{lggﬁeré RF %?Fé‘fdo‘ﬁfleﬁﬁwu?“ﬁqfﬁféa?ﬂéel
di et hyl et h@F)SO%ﬂVF é’ﬁﬂ’o%e Thg resiidue is punﬁed by chromatography (silica gel,

|r:> ?:%’ ’ g Pé(z)/ (i | el bRietBode/ b Amdl/ SRy hmRRARY L o7 500 44! %ozpqggm\:/t\? 2 o/b(t)a?58c§ 1

1,3,4,6,7, ﬁ‘b‘fiy g@é%‘{ﬁd‘riadmnéwﬂmé[déchior@mmi and|satms2ed pthenat halrbghibric
yeI | ow sBI iagtid ddlutidiviRis (D6 Bl aSokd rélzﬁnt@te%) (m 3 H, 6.64 (s, 1 H, 6.59
(sIH),393371(m8H,2Me 2 H, 3.40-3.36 (m 1 H), 3.17-2.6

7 4- r (.1 SP 366. 2 (M
. (m B3 G 9(1'6' duneﬁioxy~3% (3%2111‘21:{;/% heny?) 1,3,4,6,7,11b hel;i)ahydro—zH—
pyrido[2,1-ajisoquinolin-2f-ylamine chiorohydrate (1:2)

14.4 mg of the title compound are obtained as a Light yellow solid. This product is
eluted first during chromatography. "H NMR (CDCL): § = 7.17-6.95 (m, 3 H), 6.70

20 (s, 1 H), 6.60 (s, 1 H), 3.85 (s, 3 H, MeO), 3, 84 (s, 3 H, MeO), 3.6-2.2 (m, 17 H), 2.0-
1.8 (m, 1 H). MS (ISP): 367.3 (M+H)™.

64. rac-9,10-dimethoxy-38-(3,4-Dimethyl-phenyl)-1,3,4,6,7,1 1bB-hexahydro-2H-
pyrido[2,1-a]isoquinolin-20-ylamine chlorohydrate (1:2)

39.5 mg of the title compound are obtained as a light vellow solid. This product is

25 eluted second during chromatography. 'H NMR (CDCls): 6= 7.15-6.99 (m, 3 H),
6.75 (s, 1 H), 6.60 (s, 1 H), 3.85 (s, 3 H, Ar-CHs), 3.83 (5, 3 H, MeO), 34-2.9 (m, 5
H), 2.7-2.2 (m, 12 H). MS (ISP): 367.3 (M+H)™.

Examples 65 - 68

-30 The following compounds are prepared in analogy to Examples 63 and 64:




© 97/3/0.3). Two

5 (ii) To a yell ow suspension of 86 ng of
rac-9, 10- di net hoxy- 3( 3- (3, 4- di net hyl - phenyl ) - 16 June 2006
1,3,4,6,7,11b[ 3- hexahydr o- pyri do[ 2. 1-a] i soqui nolin-2-one in 4 m of ethanol
i s addedwaloi0ssssg sodi um acetate and 18.0 ng hydroxyl anm neciwezqgedkori de.
The reaction mxture is stirred for four hours at roomtenperature. 4 ni
of water and 150 ng of nickel -al um num arlflscry are added. 0.7 m of an aqg.
32 % sodi um hydroxi de solution is added dropwi se. The 10 mi xture is stirred
at room t enpér af & 1evaimetiaxit3p-13-medhrag-prdyl) e, 46/7,itlbBrhekshyexs 0BGt ed
three tines wit a6l hang.- '[?fa‘ng{] J Are dried over sodium
sul fate and thgyfgofeﬂ\'/léﬁ?}?@hevapo%ﬁa ed. %ﬁgbfog%lﬂ%ﬁeg@ “purified by
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pyrido[ 2, 1- a] i sbigLd.00{1i9%-(2], 3-1f). M8 (I8P bbas okirdidt e (1:2) 14.4 ng of the
title conpound are obtained as a light yellow solid. This product is

luted fi dugj - - AH N 3, = {.17-6.9 3 ,
6. 70" 20 (o001 HEE RS ed YRR Re s BB gy &3 oy
3.6-2.2 (m 17 pjridal2d-a]soguipniinLotjlamim EPhyd36{12)( MHH) +. 64,
rac-9, 10- di met hoxy-3(3-(3, 4-Di net hyl -phenyl)-1,3,4,6,7,1 | b[ 3- hexahydr o- 2H

pyrido[ 2, 1-a]is ikl Ao rayvl @nd oJ.o0hy: . .5 of .t he
“title conpound gﬁgh@gtdgﬁr@n&@g@ P&Sﬁi&l %I?%ﬁg\/ﬁﬁﬁogsﬁﬁ' gf%f)sr Bgcgi&d ilssgu%

el uted sécond dBFPHYIBHRSAECERIRESRBRY- 3} = AB0=7.24 (b, 5V96.896.73
, 6.75 (s, 1 , 895(8, HB. , 851 s, | ; :
Lo %53y (i 805055 Dik & apa ottt A idern
Exanples 65 - 6 9ot K #813-D nbllg}n%% (38 3698 (Mb%hred in analogy to
Exanpl es 63 and 64: 16 June 2006 WO 03/ 055881 PCT/ EP02/ 14685 -35 65.
rac-9, 10- Digvet haxy; IBf Bich@hoxt-Bp-pyridhe ngl4)s, 21 B hékaRydrd Bl 3rybigx piy.dr 0- 2H

pyrido[2,1-a]is Lnal i-n-,2(1- vyl a e chl or rate (1:2). The title
conmpound was ob@%ﬁﬂglgogg 2§ Yl?léme%qrpgﬁggﬁi%g This product is eluted first
15 The title compound is obtained as a light yellow solid. This product is eluted first
during chromatography. H NMR (CDCls): 6 = 8.60-8.57 (m, 1 H), 7.68-7.63 (m, 1
H),7.27-7.15 (m, 2 H), 6.71 (s, 1 H), 6.60 (s, 1 H), 3.85-3.84 (m, 7 H, 2 MeQ), 3.8-

3.0 (m, 7 H), 2.8-2.6 (m, 1 H), 2.45-2.39 (m, 1 H), 2-1.92 (m, 1 H). MS (ISP): 340.3
(M+HD™.

20 68.  7ac-9,10-Dimethoxy-3B-pyridin-1,3,4,6,7,11bB-hexahydro-2H-pyrido{2,1-
alisoquinolin-20t-ylamine chlorohydrate (1:2). '

The title compound was obtained as a light yellow solid. This product is eluted

second during chromatography. 'H NMR (CDCls): & = 8.63-8.61 {m, 1 H), 7.68-7.62

(m, 1 H), 7.26-7.16 (m, 2 H), 6.75 (s, 1 H), 6.60 (s, 1 H), 3.87-3.80 (m, 7 H), 3.5-25
25 (m, 11 H). MS (ISP): 340.3 (M+H)".

The following compounds are prepared in analogy to the procedure used for the
preparation of rac-9,10-dimethoxy-3f-(3,4-dimethyl-phenyl)-1,3,4,6,7,1 1bB-hexahydro-
2H-pyrido[2,1-alisoquinolin-2-one described above in Examples 63 and 64:

30 rac-9,10-dimethoxy-35-(3-methoxy-phenyl)-1,3,4,6,7,11b B—hexaﬁydro—ZH-
pyrido[2,1-a]isoquinolin-2-one obtained as a light yellow solid. "H NMR (CDCls): § =




during chromatography. 1H NMR (CDC13): S = 7.29-7.24 (m 1 H), 6.84-6.74
(m 35H, 6.70 (s, 1 H, 6.60 (s, 1 H, 3.94-3.82 (m 106QRune088O +1 H),
3.60-2.36 (m 10 H), 2.00-1.95 (m | H. M (ISP): 369.3 (MH) +. 66.
rac-9, 10- DVor@BMERg: 3( 3- ( 3- met hoxy- phenyl)-1,3,4,6,7, 1 | b( 3phexphyiies 2H
pyrido[ 2, 1-a] i soqui nol i n-2a-yl am ne chl orohydrate (1:2). The title conpound

"~ was obtained as a light yellow solid. This 3roduct is eluted 10 second

during chromat hy. . MR (CDCI3): S =7.30-7.24 (m 1 , 6.89-6.79
(m 3gH), 6. gg?égg &glrﬁ ﬁ?sé\-l%?’%@,(% l%uﬂ, 33Me8 432 B, f(.ﬁ@-gaoran, ;l)l-l\)fe@)z,-z-e(:&%(m
4 H 1 MO H)IMI(ISB): 3623 2MHH)"11 H). M5 (1SP): 369.3 (MH +_ 67.

rac-9, 10- D met hoxy-3(3-pyridin-1,3,4,6, 7,11 Db[ 3-hexahydr o- 2H pyri do[ 2, 1-

al] i soqui nol i n-20-yl am ne chl or ghydrate (1: 15 The title conmpound is
obtained as a i é%ct Q;%{af%\?vthg "?’Efpﬁﬁi’%"zﬁ%ﬂezﬁ)z%?jiléba'r dydre-2B pymdal2dg
(IE|)hr omat ogr ap hllioqllﬁlm{oﬁi@@b&)inecﬁsan&:ﬁﬁge&oﬁi "HINMR td)DC%): 68-4 3@_%_3(5@ Ijéi

, 1.27-C. 1 b : : : 6 : .85-3.84 (m 7°H, 2
MeO), 3. 8-75 35181(%%‘}5'70 Aﬁnqﬁ%? gﬁéi‘g‘sn{gf ﬁ?’,ﬁq‘?(@é%@%@(&11[1)4-?;?3-257?.(%8(}1112 1.
H . M5 (I SP)Mesut23), BiibH).60 (1201 B8, 3.40-3.26 (m, 7 H). MS (ISP): 339.3 (M+H)".
rac-9, 10- D net hoxy-3[ 3-pyridin-1,3,4,6,7,11b13- hexahydr o- 2H pyri do[ 2, 1-
a) i soqui nol i n-2a-yl am ne chl orohydrate (1:2). The title conpound was
obtained as a light yellow solid. This product is eluted second during
chromat ography- 'H NWVR (CDC13): S = 8.63-8.61 (m 1 H), 7.68-7.62 (m 1
H, 7.26-7.16 (m 2 H), 6.75 (s, 1 H) 6'60é95’8|11 H, 3.87-3.80 (m 7 H),

3.5-2.5 25 (m 11 H). M5 (ISP): 340. E’("‘I’kllllﬁ) he foll ow ng conpounds are
prepared in anal ogy to the procedure used for the preparation of

(T ac-9, 10- dnet hoxPadfoBewhglotitptrindy ephe érédﬁma'im{’oﬁ,tg]g‘@,ﬁ%?lhexéhydr o-
2H pyrido[ 2, 1-a]i soqui nol i n-2-one described above Tn Exanples 63 and 64: 30-

-9, 10- - 3(R3A 3- et - ,)-1, 3,4, 6,7, 11b( 3- hexahydr o- 2H-
by dof 220 o sotineP AT e e ML O g6 L EHD b A-2EH VR
(CDC13): 8 = 16 Riwide[2006isvioGiD3Fe8LpRGH, MPOASLIEBHs (NGH)".

70. mc—3,6-Buty1—9,10-dimeth_oxy—6—methyl— 1,3,4,6,7,1 lbﬁ-hexahydro—ZH—pyrido [2,1-
aisoquinolin-2-ylamine, MS (ISP) 333.4 (M+H)".

71. rac—3ﬁ-Butyl—7ﬁ—(4—chloro-phenyl)—9,10—dimethoxy-l,3,4,6,7,l1bﬁ~hexahydro—2H-
15 pyrido[2,1-a}isoquinolin-2c+ylamine, MS (ISP) 429.6 (M+H)™.

72. rac—3ﬁ-ButyI-7ac—(4~chloro-pheny1)-9,10—dimethoxy—1,3,4,6,7,1lbﬁ’—hexahyd.ro—zH—
pyrido[2,1-a}isoquinolin-2 o-ylamine, MS (ISP) 429.6 (M+H)".

{ 73.  rac-3[-Butyl-7-(3,4-dimethoxy-phenyl)-9, 10-dimethoxy-1,3,4,6,7,11b5-
hexahydro-2H-pyrido[2,1-alisoquinolin-2 c-ylamine, MS (ISP} 455.6 (M+H)".

20 74, rac—3ﬁ—Buty1—9,10—dimeﬂloxy—YJ—dimethyl-1,‘3,4,6,7,11bﬁ—hexahydro—2H-
pyrido[2,1-alisoquinolin-2+ylamine, MS (ISP) 347.5 (M+H)*.

75. mc—3ﬂ-ButyI-9,10—dimeth0xy—7,7—dimethyl—1,3,4,6,7,1lbﬁ—hexahydro-.’ZH-
pyrido[2,1-alisoquinolin-2f-ylamine, MS (ISP) 347.5 (M+H)*.

76.  rac-7-Butyl-11,12-dimethoxy-2,3,4,4a/3,6,7,8,9,920;13b f-decahydro-1H-
25 pyrido{1,2-f]phenanthridin-8 f~ylamine, MS (ISP) 373.5 (M+H)*.

77.  rac-7[-Butyl-11,12-dimethoxy-2,3,4,42/36,7,8,9,9a013b S-decahydro-1H-
pyrido[1,2-f]phenanthridin-8a~ylamine, MS (ISP) 373.5 (M+H)*.




43-6.56 (m 5 H), 3.95-3.72 (m 11 H 3 MeO + 2 H), 3.45-3.40 (m 1 H),
2-2.6 (m 8 H). MS (I1SP): 368.3 (M-H) +. - 16 June 2006 |
ac-9, 10-di net hoxy-3[ 3-pyridin-2-yl-1,3,4,6,7,1 | b (3-hexahydro-2H pyrido
, 1- a] ivo@Bis83ki n- 2- one obt ai ned as an orange solid.- 1I—|P%WP6 3): S =
38-8.35 (m | 5 H), 7.72-7.67 (m 1 H), 7.07-6.96 (m g o

, 6.62 (s,1 H), 3.93-3.75 (m 8 H 2 M®&+ 2 H), 3.65-3.60 (m 1 H),
3.40-3.26 (m 7 H. M5 (I1SP): 339.3 (MtH) +. Exanples 69 - 81 The follow ng
conpounds wef& pmedBeyl-ficd bt digyethioryptanpl)®, 10-di d@% 6 c-methyl-

rac-4-(2)6-Am nog Wﬁﬂb\ﬁﬁ%ﬁ?ﬁr‘aﬁﬁﬁgﬁx@e 4,6, 7 hexahydro 2

pyrido[ 2, 1-a]i so(%gl nol’i n- M373SP) 4115
r ac- 3f 3- But y! - +Himet hoxy- 6-nethyl -1,3,4,6, 7, 1I bf
" hexahydr o- 2H pyri do[ 2, 1- a]isoquinolin-2-ylamne, M (ISP) 333.4 (M+H) +.

71. 79. -7 f-Butyl-11,12- -
rac- 3f 3- Butyl - 7f gc(ﬁg clh 0 pd%n%io;ggwb T r%at he 44@61,[6 %”82 9@ ]'72'b ijfﬁabé’dﬁ%%ghydr
" 0-2H 15 Pyri do[B¥r iioé}?ﬂq?&ﬁil% ji w}’laamlﬁé\iS{&éP -T@PQ(M%@I)E (MrH) +. 72.

rac- 3l - Butyl - 7a- (4- chl oro- phenyl ) - 9, 10- di met hoxy-1, 3, 4, 6, 7, | | bf 3- hexahydro-

20 pyri dol 2ot sk s moitaZan yhagiag ot (b St botin 12,
hexahydr o- 2I¥I- pyr?’ﬂé’) 15“‘11”};1 P" E%%‘gtlgﬁ:&%%) %9;%1\% 7S (I>/SP) 455. 6 ( M+H) +.

20 74. rac-3f3-Butyl -9, 10- dlrrethoxy77d|rrethyl 1,3,4,6,7,1
| bf 3- hexahy di.o- 2#-PyibildiofeRydy el d-phepyl-n 34 ,ﬂ?zab@!Jhamh?am-Bﬁ-éfhﬁa]z,ﬁM- 5

(MrH) +. 75. rac- shyl ,4,6,7,1

| bf 3- hexahydro ﬁ%@ @#‘?% %@ Y%Qmﬁ{eg%%ﬂ?g%l 842@{ am ne, M5 (I1SP) 347.5

{"( M+-H) +. 76. ‘

rac-7, 6-Butyl - 11, 12- di met hoxy- 2, 3, 4, 4a, 6, 6, 7, 8, 9, 9ac~13b, 6- decahydro-1 H 25.
pyrldo[l 2- f]phenanthrldl n- 8[ 5- yI amne, M5 (ISP) 373.5 (MtH) +. 77.

rac- 7f 3- But yl - 1 bxl2e deARiROX o uﬂdéﬁfdmmaﬁ 9, 9aal 3b/ 3- decahydro- | H
pyrido[ 1, 2- f]phenant hri di n-Sa-ylam ne, ) 373 5 (MtH) +. 16 June 2006
WO 031055881 P /14685 -37 78.

rac- 3f 3- But yl - E? WWW%HWFEaTQdEafml%ttﬁweaedmw&for the

1,3,4,6,7, bfﬁpai‘&ﬁb&h)fdﬁ@.’iE?—Hu@&@;l@o«ﬂ@}eﬂhcﬁ}ﬂlsﬁﬂg i7nab B e R PSdo YR - (| SP)

411.5 a)isoquinolin-2-one oxime described above in Example 1:

7.
3.
;
[2
8.

15 rac-3a-Butyl-9,10-dimethoxy-7 o+ (4-methoxy-phenyl)-1,3,4,6,7,11b a~hexahydro-
pyrido[2,1-alisoquinolin-2-one oxime, MS (ISP) 439.5 (M+H)".

rac-7 f-Butyl-11,12-dimethoxy-2,3,4,4a3,6,7,8,9,9acx, 13b/3-decahydro-1H-pyrido|[1,2-
f]phenanthridin-8-one oxime, MS (ISP) 439.5 (M+H)".

mc—3-Buty1—7—(3,4—dimethoxy—pheny1)-9,10-dimethoxy—6—methyl—l,3,4,6,7,11b—he}:ahydro
20  -pyrido[2,1-a]isoquinolin-2-one oxime, MS (ISP) 483.5 (M+H)".

Ketone derivatives (compounds of formula II)

The following compounds are prepared in analogy to the procedure used for the
preparation of rac-3B-butyl-9,10-dimethoxy-1,3,4,6,7,11bB-hexahydro-pyrido[2,1-
alisoquinolin-2-one described above in Example 1:

25 rac-3f-Butyl-7f-(4-hydroxy-phenyl)-9,10-dimethoxy-1,3,4,6,7,1 1b F-hexahydro-
pyrido{2,1-a}isoquinolin-2-one, MS (ISP) 410.5 (M+H)™.

rac-3 3-Butyl-9,10-dimethoxy-6-methyl-1,3,4,6,7,11b5- hexahydro—pyndo[z 1-
aisoquinolin-2-one, MS (ISP) 332.5 (M+H)™.




(

o

(MtH) +. 79:

rac- 7f 3- But yl - 11, 12- di net hoxy- 13b- net hyl - 2, 3, 4, 4afi, 6, 7, 8,19 Joee 2086- decahydr
o-lH 5 pyrido[1, 2-f] phenant hridin-8f-ylamne, M5 (I1SP) 387.4 (MtH)+. 80.
rac- 9, 10- BiOe¥#6%31- 3a- phenyl -1, 3,4, 6, 7, 1 | ba- hexahydr 0- 2H gy A@pldesk-

a] i soqui nol i n-2a-yl am ne, M5 (ISP) 339. 3 (MtH) +. 81.

rac-9, 10- Di net hoxy- 3a- phenyl -1,3,4,6,7,1 |-08--hexahydr o- 2H pyri do[ 2, 1-

a]i soqui nol i n- ngﬁyl a VS (I;I;% 339.4 (M+tH) +. 10 Oxi me derivatives
(conmpound of ™53 uéYlT'/’%(‘lT#émfooPh )ﬁ%l@dnxpeuhnﬂ;sl 765, DI EpRhechtyA-anal ogy to
t he procedur gyuésd, 19 B81cLRL

rac- 3( 3- buty? ﬁ[o dlﬁséc{qhofylalﬁgﬁéiﬁsggﬁ ?%SF] {a_]i%ydro- pyrido[ 2, 1-
aJisoquinolin e scrj bed above in Exanple 1. 15 '
rac- 3a- But yl ”6%1[8% Fyﬁpﬂ@@‘g‘mﬁ 1)%Hédwgthﬁllﬁ’?’l,ﬂﬁﬁﬁﬂ11}i»@hax@?a@,hydr o- .
pyri do[ 2, 1- apyrsdn]@jlrdisoquioBRe-6xd, MSG'MS)@ @M4§ 5 (MH)+, rac-7f
-Butyl - 11, 12-di net hoxy- 2, 3, 4, 4afi, , 8,9, 9acz 13bf3- decahydro | H pyrido |

r1 ag_3f ]BE'[] 5?3’%% ghﬁl“g ik %ﬁﬂy@ é‘ %5’) ﬁ*éﬂﬁbi:? %ﬁéibﬁ-lheialﬁrdﬁq 6,7, 11b-

hexahydr o 2@5ﬁp$q{z,dea[]gpQ,uza]>thonenM3 (1SPr one @ximy, M5 (1SP) 483.5 (M+H) +.

Ket one derivatives (corrpounds of formula I11) The foll ow ng conpounds are
prepared in ,gpal 1.6 18 reparation_ of

rac- 3[ 3-but yl.- 97 10- 4i et %%gﬁggygmﬁﬁﬁblc§4 ﬁ%ﬂihé Paryride(21-

a] i soqui nol .éﬂlsgqlaﬁe linxgoens, MSHIkas MERhpl e 1: 25

rac-3f 3-Butyl - 7f f - - (4- hydr oxy- phenyl) 9, 10- di net hoxxy-1, 3,4, 6, 7, 11b, 8- hexah

ydr o- pyrl d0'£127 I BQOUHRH P 5 rac-3
3-Butyl - |nre£h X -6 rréltl&yzmw‘?@%g% b4 E‘Xﬁ‘é?y@%gﬂ}r% do['2, 1-
a] i soqui hool é@f)@@% +1)*16 June 2006 WO 03/ 055881
PCT/ EP02/ 14685 - 38 I ac- 3/3 Butyl - 7/ 3

(4- chi or o- phengB Byl 0 (B, rathedkyixyl pBedsl F9, 10 Hibbho AR ARG 15,467,110 8.
hexahydro-pyrido[2,1-a}isoquinolin-2-one, MS (ISP) 467.5 (M+H)™.

rac-7-Butyl-11,12- -dimethoxy-13b-methyl-2,3,4,4a$3,6,7,8,9,9a,13b- -decahydro-1H-
pyrido[1,2-f]phenanthridin-8-one, MS (ISP) 386.5 (M+H)™.

15

Synthesis of dihydroisoquinolines (compounds of formula I'V)

In analogy to N.Sotomayor, E.Dominguez and E.Lete; Tetrahedron;51;12721 (1995).
mc~6,7—Dimeﬂ10xy~4,4—dimethyl—3,‘4—dih‘}fdro~isoquinoline

- A solution of 1.0g of 1,2,3,4-tetrahydro-6,7- -dimethoxy-4,4-dimethyl-isoquinoline in 100
20 ml of ethanol is treated with 2.3 g of iodine and 0.49 g of sodinm acetate and heated under
reflux for 1 hour. The reaction mixture is cooled down and 30 ml of a 10% sodium
thiosulphate-solution is added. The mixture is then diluted with water and extracted with
dichloromethane (2 x 100 ml). The combined organic extracts are washed with brine,
dried over sodium sulfate and concentrated i vacuo. The foamy residue is purified by
25 chromatography (SiO;, dichloromethane-1% ammonia in methanol, 0-12%) to give the
title compound as a yellowish oil (0.72 g), MS (ISP) 220.4 (M+H)".

mc—4—(4~C]rﬂoro-pheny1)—6,7-dimethoxy~3,4-dﬂlydro-isoqumoline, MS (ISP) 3023
(M+H)™.

rac-4-(3,4-Dimethoxy-phenyl)-6,7- d1methoxy—3 4-dihydro-isoquinoline, MS (ISP) 328.4
30 (M+H)".




pyrido[ 2, 1-a)i soqui nolin-2-one, M5 (ISP) 438.5 (MtH) +.

rac-3, | 3-Butyl -7, 6-(3, 4-di net hoxy- phenyl ) -9, 10- di net hoxy- ﬂGQUﬂB?@W 1l b/ j
hexahydro- pyri do[2 1-a]isoquinolin-2-one, M5 (ISP) 454.5 (MtH) +. 5

rac- 3, 6- Batyé3s3sd9- di met hoxy- 7/ 3- (4- net hoxy- phenyl )-1, 3, 4 22,%;0/

| b, 6- hexahydro- pyrido[2,1-a]isoquinolin-2-one, M (I SP) £ El%ﬁlg-ﬁt
rac-3/i-Butyl -9, 10-di met hoxy-7, 7-dinmethyl34,3,4,6, 7,1

| b, 8- hexahydro-ég‘r ido [2,1- a)isoquinolin-2-one, M5 (I1SP) 346.5 (MtH)+.
rac-7- Butyl -TBg; (ttiR-phanfl) 3, Odifinddb3Bogl8ashAT MPYTIH9 boda2
10 f] phenantfygigihn- 8-one, Ms (1SP) 372.5 (IVH-|)+

rac-3/i-Butyl - 7a (3 4-di met hox) r - phenyl ) -9, 10- di net hoxy-6a-nethyl -1, 3,4,6,7

,11b fl- hexa yr| 021a|squ|noI|n20ne M5 (I SP) 467.5 (M+H) +.
‘rac-7/ | j-B utrﬁ‘F ﬁYDPPen 135’7 neitegthoxng- 3% tedgdl 361-dihydro-iso umohne MS
7,8,9, 9a, 13t({$1€)cab53qM+H)ﬂ+ pyrido[ 1, 2-f] phenant hri di n- 8- one, (1 SP

386.5 (M+rH)+. 15 Synthesis of di hydroi soqui nol i nes (conpounds of formula

'I I n anal g Dom nguez. and E. Lete; Tetrahedron;51; 12721
(}/)995) nﬂ‘aaégé Sﬁ?o%i“?% "? bzrﬂi?tlail rie’«i%ﬁaéohhaxalmmthchncbm, S (I8P) 2504

sol ution of (M+¥H)o

1,2,3,4- tetrahydro 6, 7- di met hoxy- 4, 4-di met hyl -i soquinoline in 100 20 m of
et hanol is treated with 2.3 g of iodine and 0.49 g of sodium acetate and
heated under reflux for 1 hour. The reaction mxture is cooled down and 30
m of a 10% sodi um thiosul phate-solution is added. The m xture is then
diluted with water and extracted with dichloronethane (2 x 100 m). The
conbi ned organic extracts are washedEwampleb82ngs dried over sodiumsulfate

(and concentrated in vacuo. The foany residue is purified by 25

‘chr omat ogr aphy (Fﬁk%ﬂo%&hléﬁaﬂ%ﬂ{%&%gé sﬁ{wg?g B0 HE}@%%??'gp) 0,127 1o

o

gi ve the t|tIe co as a_ye “g¥ Hgsppnding
(MrH) +. Paceeql %‘bﬂeﬁl‘r’é ARaldgys o Exgmplt hoxy- 3, 4- di hydr o- i soqui nol i ne, NS
(1'SP) 302.3 (M+H)+

rac- 4- (3, 4- 8.ney) mmmﬂﬁﬁmyla)agh&g@lm @?Wb&hﬂxﬂifhgwi%gol i ne,

(1SP) 328 4 30 gSOqEPnt hn]26af amme gdg?)og’/o Vb

83.  9,10-Dimethoxy-30-phenyl-1,3,4,6,7,11ba-hexahydro-2H-pyrido[2,1-
ajisoquinolin-2/-yl amine, MS (ISP) 339.3 (M+H)*.

15 84. 9,10-Dimethoxy-36-phenyl-1,3,4,6,7,11bf5- hexahydro -2H-pyrido[2,1-alisoquinolin-
2f3-yl amine, MS (ISP) 339.3 (M+H)™.

85.  9,10-Dimethoxy-3/-phenyl-1,3,4,6,7,11b4- -hexahydro-2H- -pyrido(2,1-alisoquinolin-
20:—yl amine, MS (ISP) 339.3 (M+H)". :

20 Ketone derivatives (compounds of formula I1T)

(-/trans)-9, 10-Dunethoxy~ ~phenyl-1,3,4,6,7,11b-hexahydro-pyrido[2,1- a]1soqu1nolm~2-
one [ap™ = -46.3 (¢ 0.28, CHCls, A = 436 nm) and (+/trans)-9 ,10-Dimethoxy-3-phenyl-
1,3,4,6,7,11b-hexahydro-pyrido(2,1-aisoquinolin-2-one ([o]p™ = +44.8 (c 0.28, CHCls, A
= 436 nm) were obtained by chiral separation of the corresponding racemic mixture rac-
25 9,10-Dimethoxy-3-phenyl-1,3,4,6,7, 11b-hexahydro-pyrido[2,1-ajisoquinolin-2-one using

Chiracel OD (20 pm, 25 cm x 5 cm), eluting with Heptan/ EtOH/ DEA (80/20/0.01 at 80
mi/min).




-39 rac-6, 7- D met hoxy- 4- (4- net hoxy- phenyl ) - 3, 4-di hydr o-i soqui nol i ne, M5
(1SP) 298.4 (M+H) +. 16 June 2006

rac- 4a- (3, 4- Di met hoxy- phenyl ) -6, 7-di met hoxy- 3a- et hyl - 3, 4- di hydr o-i soqui nol
ine, M5 W®GR0832.3 (MH)t. 5 rac-8, 9-Di met hoxy- 10b- net hy} %/E?%z%mﬁssﬂ'a’

10b- hexahydr o- phenant hri di ne, M5 (I1SP) 250.4 (M+H)t. Exarrp?es - 85 The
fol | owi ng enantiopure amines were obi..J-i-é<fromthe corresponding 10
enantiopure ketones in analogy to Exanple 1. 82. 9, 10-Di'nethoxy-3 - - - .,
‘a-phenyl-1,3,4,6,7, | |Ib a-hexahydro- 2HERmPl¢®6[ 2, 1- a]i soqui nolin-2a-yl
am ne, M (I (Sﬁlg)z%?& 3 (NHHI-D +. 83. 9, 10-Di net hoxy-3 a-phenyl-1,3,4,6, 7, | *
| b a- hexahydt®) 2R-foyuinats-Hiyldd, 1 iisatsynob 4k, ) h D€, VB (| 339.3

MeH) +. 15 84i509u il gt )hl%?tﬁl- 3416+ heﬁr.— 1 3% %ﬁ% léle}%ﬁyal% 2H-pyn§:10a:3-

b/ 3- hexahydr.0- H-pyH%(Z, 2a1 sé’%‘ﬂi pingd “Hrog W65 h#iFveyl-avBydioSRheB309,30-
MrH)t _ 85. @Flftﬁhm’nb_fﬁ 31 B-hesapldroypyridodz, 4-Bisdquibolin-2-one _ ; £
b, 6- hexalsydE;@n%hLz_s@yrl do [2,]-a]isoquinolin- 2a yl am ne, M5 fll Sﬁflalg@é 3w
M:H)t. 20 Ketone derivatives (compounds of fornula I11)
-/trans)-9,10- Dimet hoxy- 3- phenyl -1, 3, 4, 6, 7, 11 b- hexahydr o- pyri do
2,1-a]i soqLﬁ?ggk%éﬁtﬁﬂﬁ%éfwléalﬂﬂiﬁmsﬂ(w:yﬂ,@aéﬁglﬂmmmdfo_%}ﬁdg@l_and

+/ trans) - 9,dRefhimBliAxynd- phenyl - ’
,3,4,6,7,11b-hexahydro-pyrido[ 2, 1-a]isoquinolin-2-one (M)' = +44.8 (c
0.28, CHC13,.;sA, =436 nm .were obtained by chiral separation of the
cor r espondi ’{8 ac (fi’f”&o% of Yﬁé rgac,(sgéa7‘.D11113th0XY‘3—fm-buty1dimetho siloxymethyl-3,4-

~9,10-Dineth pbeunypblids 8y 414 i h A - |1 n-2-
N Bhescal (2 i iy e L B eramone
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Exanpl e 86 acetylhexyl)trimethylammonium iodid and heated under reflux for 4 hours. After such

time another 0.7 g of (2-acetylhexyl) trimethylammoniam iodid was added and the

reaction mixture was stirred under reflux for another 20 houss. The reaction mixture is

cooled down and treated with a solution of 0.76 g of potassium hydroxide in 70 ml of

15 water. The ethanol is evaporated and the aqg. solution is extracted three times with 15 ml of
dichloromethane.

The combined organic extracts are dried over anhydrous sodium sulfate and evaporated
The residue is purified by chromatography (silica gel, hexane/ ethyl acetate 0-100%) to giVe:
1.95 g of (68)-3—Butyl-3—hydroxy~6-tert—butyldimethoxysﬂoxymethyI-Q,10—dimethoxy—

20 1,3,4,6,7,11b~hexahydro—pyrido[2,1-a]isoquinolin~2—one as a mixture of diasteomers, MS
(ISP) 462.5 (M+H)".

(i) To a solution of 0.40 g of (68)—3—Buty1—3—hydroxy—ci—fert—butyldimethoxy—
siloxymethyl-9,10-dimethoxy-1,3,4,6,7,1 lb-hexahydro—pyrido[2,1-a]isoquinolin-2-one in
- 13 ml of THF at 0°C was slowly added a solution of 1.78 ml of tetrabutylammonium
25 fluoride (IM in THF). The reaction mixture was stirred for 2 hours keeping the
temperature between 0-5°C. The reaction mixture was poured into ice cooled T‘Vat; (49
ml) and then extracted two times with 30 ml of ethyl acetate. The organic extracts were
dried over anhydrous sodium sulfate and concentrated in vacuo. The residue was then
pur_iﬁed by chromatography (silica gel, hexane/ethyl acetate 0-70%) to give 0.30 g of (65)-
30 3~Butyl~6-hydro:qm1ethy1—9,10-dimeﬂ10xy—1,3,4,6,7,11b-hexahydr0-pyﬂdo[2,1- )
alisoquinolin-2-one, MS (ISP) 348.3 (M-+H)*. |




(6S)-(2- Am no- 3-butyl 9, 10-di net hoxy-1,3,4,6,7, | |b-hexahydro-2H pyrido
[2,1- a]isoquinolin-6-yl)-methanol was obtained from 16 June 2006
(6S)-3-Butyl -6-hydro. Yynet hyl -9, 10-

di met hoxywa 0303361 7, 11 b- hexahydr o- pyrido[ 2,1 -a] i soqui nol i pofmBhB gy anal ogy
to 5 Exanple 1. (6S)-3-Butyl-6-hydrox7nethyl -9, 10-di net hoxy-1, 3,4,6,7, |

| b- hexahydro-pyrido [2,1- a] isoquinolin-2lone. (i) A solution of 1.4 g
(S)-6, 7-Di met hoxy- 3-tert-butyl di met hoxysi | oxynet hyl - 3, 4-

di hydr oi soqui nol i ne (Y. Haraguchi, KBsamgdes & - M@maguchi, R Tetrahedron

Asymmetry,

|0 1996, 7, 443) in 8.5 mM of nethanol is treated wth 1.37 g of

(2- acet yl hexyl yeifsisink asmpbhae i edbi-and galeg widsr nefd.ux for 4
t1me anot (0] -ace

hours. After suc

"iodid was

i
anot her 20
sol uti on of 0. 76ygdei2, poliassinsiinbp A6l HydrdBldHdeS I et hanol
"is evaporated ag}(]j]gt he aq.ﬁgol uti onﬂ??ﬂgxt rggt ed thrgﬁédss(?srr%%l\?\ist(ﬂiﬁ) m of
di chl oromnet i
sodi um sul fa ]
(silica gel, herpndg[élnglisoguiznline Byl)-phedolthydgictiridt, OIS (T5Rf11.4 (M+H)*,
(6S) - 3-Butyl -3-hydroxy-6-tert-butyl di met hoxysi | oxynet hyl -9, 10- di net hoxy 20

di ast eoners,

ed an

e D b T P e eh R s b G A sl wi L h &

t hyl ammoni um

her 0.7 @
re was stirred under reflux for

o g /SRR B b dE 8 1 2 7 b heplerr R ogr aphy

2t 24 OB R L R A TG

(6S) - 3- But y| - 3- Byenasiaelis-3-gaminekydres

M35 (ISP) 333.4 (M-+H)".

si | oxynet hyl -9, 10- di met hoxy-1, 3, 4, 6, 7, | | b- hexahydr o- pyri do[ 2, 1-a] i soqui nol i
n-2-one in 93 #-3f BIHE7 4Q§[d@@‘§,§ a&ggﬁ: = i f M., of
( | ammoni U%Z I uglr(i de ( thi Jrll)gy?l‘l?lg)o T glc%ggg%’?’gﬁ%}nbg}he% %E@I/ag—z}ﬂ
or 2 homelkdepiRgrpaln-2oeriieng it bloridedHSAIHY 42964 M-kt i on
m xture was poured into ice cooled water (49 nl) and then extracted two
times with 8D maco{f-Buipyl od¢ahiire-phEh)-OrI0adirRifNy 1518, MAbB-haii £ QYR

pur ) 11 60 by chi RRLOV IR ar Pl s he e REERY AR 22580 1o gi ve

t et r abut
stirred

purified by chr

0.30 g of (6S)- 30
3- But yl - 6- h32dr oeg-3ét Bytyl-B3-(84 et imethospyphin;d)-4,16; dmithHoxhaxaigdriabgyr i dof 2, 1

a] i soqui nol i n-

15

20

25

93.

94.

95.

96.

97.

98.

%888y drdBH bRdo 338 R oG -2 A Rad i 2008 oride, Ms (1SP) 455.

(M+H)Y" | ‘

rac-3 c-Butyl-7 (3 ,4-dimethoxy-phenyl)-9,10-dimethoxy-1,3,4,6,7,11b 5
hexahydro-2H-pyrid o{2,1-alisoquinolin-2/-ylamine hydrochloride, MS (ISP) 455.6
(M+H)™.

rac-3f-Butyl-7 5-(3,4-dimethoxy-phenyl)-9,10-dimethoxy-1,3,4,6,7,11b 5-
hexahydro-2H-pyrido[2,1-a]isoquinolin-2-ylamine hydrochloride, MS (ISP) 455.6
(M+H)™.

rac-3 -Butyl-7 - (3,4-dimethoxy-phenyl)-9,1 0-dimethoxy-1,3,4,6,7,11b /-
hexahydro-2H-pyrido[2,1-alisoquinolin-2oylamine hydrochloride, MS (ISP) 455.6
(M+H)".

mc—3ﬁ-But)fl-9,10-‘d'1mdh0xy—7ﬂ—(4—methoxy—phenyl)-1,3,4,6,7,11bﬁ—hexahyd.to—
2H-pyrido[2,1-a]isoquinolin-2 a~ylamine hydrochloride, MS (ISP) 425.5 (M-+H)™.

rac-3f-Butyl-9,10-dimethoxy-7 5-(4-methoxy-phenyl)-1,3,4,6,7,11b S-hexahydro-
2H-pyrido[2,1-a}isoquinolin-2 S-ylamine hydrochloride, MS (ISP) 425.5 (M+H)™.

rac-3f-Butyl-9,10-dimethoxy-7,7-dimethyl-1,3,4,6,7,11b B-hexahydro-2H-
pyrido[2,1-ajisoq uinolin-20rylamine hydrochloride, MS (ISP) 347.5 (M+H)*.




455.6 (M+H)+.  95.
rac- 3/ 3- Bt yl - 7a- (3, 4- di net hoxy- phenyl ) - 9, 10- di met hoxy- 1, 3, 4, 6, 7, 11 b/ 3-

WD 03/ 055881 PCT/ EPO2/ 14685 -41 Exanples 87 - 102 The fol |l owi ng conpounds
were prepared in anal ogy to Exanple 19: 87. 16 June 2006

rac-4- (2, 6- Am no- 3/ 3-butyl -9, 10-di et hoxy-1, 3,4,6,7,1 | b, 6- hexahydro-2H
pyri do[ 2, Wapi/esessuwi nol i n-7-yl ) - phenol hydrochl ori de, M5 (|§F%/E%ﬁ;146§;5( MtH) t .
5 88. rac-4-(2)6-Amno-3/"'-butyl-9,10-di met hoxy-1, 3,4, 6, 7, 1I'b,

hexahydr o- 2H pyri do[ 2 1-a] i soqui nol i n-7/ 34¢F) - phenol hydrochl ori de, M
(1SP) 411.4 gl\/HrH)+

rac- 3, 6- But yP2-9, 7g-3f- B*etyh@xl;ﬂv&mmhmmndﬁn&h@. 7344761 pyri do[ 2

3 st | A AR S (Y e 1T 50

| b, 6- hexahydr 0- 2H- %9& rldoB 1- a]lso ui nol i n-2a-yl am ne hydrochl ori de, M5
(1SP) 429.6 ECM_H)GE— 1-11,1 1methoxy- 44aﬁ67899aa;13bﬁ decahydro-1H-

3/ 3-Butyl .
Irg;:3 hexaﬁyéro g}lj—l- pyjf]l‘lzg(q) mﬁglﬁ%%%gﬁgo % Or%%d%é&n%%%’ﬁgr(%*@)
(1SP) 429

fac- 3/ 3- Bﬁty C”?%Wh%é%ﬁa??ﬂlﬁ%ﬁﬂ%aﬁ 618 8 Seet BlofRyledahgdud- B17, 11 b/ 3-

hexahydr o- 2H 2-fRh o ! 3P
4§)5<a6y Rg (M[ﬁglrp.ydﬂbgl falHenaniibi -Bﬁ*ﬁénﬂ;'eﬁ?@lﬂ&hjb\fﬁre% (%P)g%Sm—i—(}b )

3aBut yl hn6- 11b/ 3-
LgiahsdroyZ pyr ?535@[ tgﬁ%}?ééq‘ﬁ %’%P%F%abgéﬁ%@?%w&q&mwe M5 (I SP)
455.6 (MrH)t. 94,4,6,7 llbﬁ hexahydro 2H-pyrido[2,1-a]isoquinolin-2-ylamine

h)%dro hé id
rac- 3/ 3- Butyl 7/1@58? .jl l}y phenyl) -9, 10-di met hoxy-1, 3, 4, 6, ,1T ?% %0
hexahydr o- 2H pyri d ]23 % ??soq nol i n-2/ 3-yl am ne hydrochl oride, M (| SP)

hexahydr o- 2H pyri do[ 2, 1- a] i soqui nol i n- 2a-yl am ne hydr ochI ori de I\/B (1 SP)
455.6 (M+H) +. 25 96.

rac- 3/ 3-Butyl -9, 10-di net hoxy- 7/ 3- (4- net hoxy- phenyl )-1, 3, 4, 6, 7, 11b, 6- hexahyd
ro- 2H pyrido[ 2, 1-a]isoqui nolin-2a-yl am nehydrochl oride, M (1SP) 425.5
(MtH) +. 97. rac-3/'-Butyl-9, 10-di net hoxy- 7f 3- (4- met hoxy- phenyl )-1,3,4,6,7,1
| b/ 3- hexahydro- 2H pyrido[ 2, 1-a]isoqui nolin-2/3-ylam ne hydrochl oride, M

(1SP) 425.5 (MrH)+.  98.

P

rac- 3/ 3-Butyl -9, 10-di net hoxy-7, 7-dimethyl -1, 3,4,6,7,1 | b/ 3-hexahydr.o-2H




30 pyrido[ 2, 1-a]isoquinolin-2a-ylam ne hydrochloride, M5 (I1SP) 347.5
(MtH) +. 16 June 2006 WD 03/ 055881 PCTI EP02/ 14685 -42 99. 16June 2006

rac- 3, 6-Butyl -9, 10- di et hoxy-7, 7-di nethyl -1, 3, 4,6, 7,1 | bj 6- hexahydr o- 2H
pyri do [ 2¥0-63p3388oqui nol i n- 2/ 3-yl am ne hydrochl ori de, M5 @bg}%o%zsé

(MtH) +. 100. rac-7f-Butyl-11, 12-di net hoxy-2, 3, 4, 4a) 6, 6, 7, 8, 9, 9ac,

13b) 6- decahydro-1H pyrido[ 1, 2-f] phenant h@di n-8f1 ylam ne hydrochl ori de,

MB (ISP) 373.5 (M*rH)+. 5 101. .
rac-7/ 3-Butyl -11, 12-di net hoxy- 2, 3, 4, Qélje%‘FGI,EFSﬂE}Ri?QaaBbj 6- decahydro-1H
pyrido [ 1, 2-f]phenanthridin-8a-ylam ne hydrochloride, M5 (1SP) 373.5
(MrH) +.  102Example A

rac- 3/ 3-But yl - 7a- ( 3, 4- di met hoxy- phenyl ) -9, 10- di net hoxy- 6a- net hyl -

©1,3,4,6,7,1lb,6 H pyri.do 1-a] i soqui nol i n-2-yl am ne
hydr ochl ori de, 1%@%%% %Ji’%ﬁ ‘%X’(%ﬁﬁ%ﬁe ffgowmg@dmmﬁcamme@ﬁdna&%ﬁﬁéd i3
Gal eni cal BExarpingonPGHARRG?/ 14685 Exanple A Fil mcoated tabl ets containing

“the follow ng ingredients can be manufactured in a conventional nanner:
Per tablet 200.0 nmg Compound of fornula (1)10.0 ng

| ngredi ents _Kernel :
M crocryst alngredients| | ul ose23. 5 ng43.5 ng Lact ose hydr%ﬁa%o ng70.0 ny

- Povi done K3012.5 ngl5.0 ng Sodi um starch gl ycol at el2: .0 ngy
' Kernel:
- Compound of formula (1) 10.0mg  200.0

. ) ’ ma’
Microcrystalline celtulose 23.5m 43.5 ;

. ) & ) m
( Lactose hydrous ‘ 60.0 rn: 70.0 .
Povidone K30 12.5 m; 15-0 e

: . Om
Sodium starch glycolate 125mg 170 :

. .0m
Magnesium stearate 1.5 mg 4.5 .

. .2 I
(Kernel Weight) 120.0mg  350.0 mg
- Film Coat: o
Hydroxypropyl methyl cellulose " 35mg 7.0 mg
Polyethylene glycol 6000 ' 0.8 mg 1.6 m;

. .
alc 13mg 2.6 mg
Iron oxyde (yellow) 0.8 mg 1.6 mg
Titan dioxide 0.8 6mg
. _ .8 mg 1.6 mg
N The active ingredient is sieved and mixed with microcristalline cellulose and the
/ muixture 1s granulated with a solution of polyvinylpyrrolidon in water. The granulate is

mixed with sodium starch glycolate and magesinmstearate and compressed to vield kernels
of 120 or 350 mg respectively. The kernels are lacquered with an aq. solution / suspension
10 of the above mentioned film coat. '




Magnesi um stearatel.5 ng4.5 ng (Kernel Wight)120.0 ng350.0 ng Fil m Coat: .
3.5 ng7.0 ng Hydroxypropyl methyl cellul ose Pol yethyl ene §fy¢’i2089000. 8
ngl.6 ng Talcl.3 ng2.6 ng Iron oxyde (yellow)0.8 ngl.6 ng Titan di oxide 0.8
mgl. 6 ng We3@5e%¢ is granulated with a solution of pol yvipydemeh@isidon in
water. The granulate is mxed with sodi umeélt arch glycol ate and

magesi unst earate and conpressed to yield Kerrels of 120 or 350 ng
respectivel y gxJhgidernel s are | acquered with an agq. solution / suspension
10 of the above ntioned filmcoat. The active ingredient is sieved and

m xed wth mcrocristalline cellulose and the 16 June 2006 WO 03/ 055881 -44

Exanpl e B PCT/ EP62psds8sntapingltesfolowlrsy inkrgichieat 8L hoWi gyl 0gfedi ents can
&@\éﬁnti onal manner: |ngredients Per capsugfe Conmpound

be manuf act urgg..hh
of formula (1) 55_81"1‘?11”9119 actose 150.0 ng Maize starch 20.0 ng Talc 5.0 ng .

Ineredients Per capsul
ule

Compound of formula (I) 250 mg

Lactose 150.0 .
RENen)

Maize starch 20.0 :

Ome

Tal i

c 5.0 mg

5 The components are sieved and mixed and filled into capsules of size 2.

Example C

Injection solutions can have the following composition:

Compound of formula (T) | 3.0 mg
Polyethylene Glycol 400 150.0 mb
Acetic Acid _ J q.s. ad pi‘{ 5 g
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 is adjusted to 1.0
ml by addition of the residual amount of water. The solution is filtered, filled into vials

using an appropriate overage and sterilized.




5 The conponents are sieved and m xed and filled into capsul es of size 2.
Exanpl e C Injection solutions can have the foll ow ng conpd§inesi®06 Conpound
of formula (1) 3.0 ng Polyethylene Gycol 400 150.0 ng Acetic Acid g.s.
ad pH 5. OWOWE0&88f or injection solutions ad 1.0 mM 10 The maihipég1icRgr edi ent

is dissolved in a mxture of Polyethylene Gycol 400 and water for
injection (part). The pHis adjusted to 5.0"by Acetic Acid. The volume is
adj usted to Bxfnpletp by addition of the residual amount of water. The
solution is flltered filled into vials wusing an appropri ate overage and
sterilized. 16 ?265[%006 WD 03/ 055381 PCT/ EP02/ 14635 -45 Exanple D Soft
gel atin capsul es’% aé}rh?aﬁé‘-ﬂﬁ’%‘l@Dﬁ@ﬂl”@\ﬂhﬁ@)ﬂpwgrgedgmdieﬂtm& HeendrRimthase '
_in a convenonetiiomibaaaher: Capsul e contents 5.0 ng Conpound of forrrul a %1)
" Yel | ow wax8. 0 ng Hydrogenated Soya bean 0il8.0 ng Partially hydrogenated
pean o0il 110.0 ng Wei ght of capsule contents165.0 ng

pl ant oil s34
. Celatin capsu e‘mgggg%%t CGelatin dycerol 85 %32.0 ng Karion 838.0 ng (dry

mat t er) Compound of formula (I) 50mg
Yellow wax 8.0 m;
Hydrogenated Soya bean oil 8.0 mg
Partially hydrogenated plant oils 34.0mg
Soya bean oil ' 110.0mg
Weight of capsule contents 165.0 m;
¢ Gelatin capsule
' Gelatin 75.0 mg
Glycerol 85 % | |  320mg
Karion 83 8.0 mg (dry matter)
Titan dioxide 0.4 mg
Iron oxide yellow 1.l1mg
5 The active 1ngred1ent is dissolved in a warm melting of the other ingredients and the

mixture is filled into soft gelatin capsules of appropriate size. The filled soft gelatin
capsules are treated according to the usual procedures.

Example E
{ 10 Sachets containing the following mgredlents can be manufactured in a conventional

manner:

Compound of formula_(I) 50.0 mg
Lactose, fine powder 1015.0 mg
Microcristalline cellulose (AVICEL PH 102) 1400.0 mg
Sodium carboxymethy! cellulose 14.0 mg
Polyvinylpyrrolidon X 30 _ 10.0 mg
Magnesiumstearate | 10.0mg
Flavoring additives 1.0mg

The active ingredient is mixed with lactose, microcristalline cellulose and sodium
carboxymethyl cellulose and granulated with a mixture of polyvinylpyrrolidon in water.
15 The granulate is mlxed with magnesiumstearate and the flavouring adchtwes and filled into
sachets




Titan dioxide0.4 ng Iron oxide yellowl.1 ng 5 The active ingredient is

- dissolved in a warmmelting of the other ingredients and {1Hdune@Pe& ure i s
filled into soft gelatin capsul es of appropriate size. The filled soft
gelatin capsules are treated according to the usual procedures. Exanple E
10 Sachets containing the follow ng ingredients can be manufactured in a
conventional nmanner: Conpound of farmil a (1)50.0 ng Lactose, fine

powder 1015.0 nmg M crocristalline cellulose (AVICEL PH 102)1400.0 ng Sodi um
car boxynet hyl cellul osel4.0 ng Pol yvi nyl pyrrolidon K 3010.0 ny
Magnesi unst earat e10. 0 ng Flavoring additivesl.0 ng The active ingredient is
m xed wth |actose, mcrocristalline cellulose and sodi um carboxynet hyl

cel | ul ose Flemgroamdédonadnsgotd a mi xture of pol yvinyl pyrrolidon in water. 15
The granulate is m xed with nmagnesi unst eaprisgs and the flavouring additives
and filled into sachets. 16 June 2006 - 46 U ains anended on 24415, 2004
Clains 1. Conmpounds of forrmula (1) RL (1) wherein B.' is lower alkyl, aryl,
het er oaxyl lor |Gompowhdsdf feminds (Bat ed by cycloatlcyl, by aryl or by
heteroaryl; RZ R3 and R4 are each i adeependeutl|ly hydrogen, hal ogen,

hydr oxy, |ower alkyl, |ower alcaxyr or |lo
| oner al koxy and | ower al kenyl may opti onal

RZ
0
B2
RYR? R
wherein
R' is lower alkyl, axyl, heteroaryl or lower allyl substituted by cycloslkyl, by aryl or by
hetaroaryl;

RE R and R  are each independently hydrogen, halogen, hydroxy, lower alkyl, lower alkaxy
or Jower alkenyl, wherein lowar alky), lower alkoxy and lower alkenyl may optionally ba
subgtitnted by lower alkoxycarbonyl, aryl or heterocyclyl,

R® is hydropen, flnosine, lower alkyd, or aryl;
RS s hydrogen, lower alkyl or hydroxy-lowsr alkyl, or

RPand RS together with the carhon ptoms to which they arc attached form a ﬁv-: or six
membered saturated carbocyclic ring:

R? 15 hydrogen, finorine or lawer allkyl;

* and pharmacentically aceeptable salts tharaofi

with the exception of .
rac-3p-isobutyi-5,10-dirmethoxy-1,3,4,6,7,1 1bp-hershydro-3H-pyrido[2, I-aJisoquinolin-2p-
ylamine dihydrachloride,

rac-3f-isobutyl-5,10~dimethaxy-1,3,4,6,7,} 1b B~hmhyd.ro—21—]f—pyndn [2, Iwa]isoqumuhn-?.u-
ylamine dihydrochloride,
3-isobutyl~9,10-dqm£th0’.\'r~1=3.4,6,'?,1-lbvhwcahydm--.?.H—pyﬂdn{_z,1-’a]isoquinolin—2—yla.mine,
rac-3p -meﬂxyl-9,10-dim=thnxy-1,5.4,6,7,llbﬂ-hex::th}'droéﬂepyﬁdu[z,1-.a]isoq1__1inolin-2|3-




substi tut edbyl ower al koxycarbonyl, aryl orhetetoeyclyl. Its is hydrogen,
#l uorine, lower alkyl, or aryl; R6 is hydrogen, |ower alk{$Jupe 2006

hydr oxy-1 ower alkyl, or Its and Re together witjt the caCou Mdrns to which,
they are attached forma five or six nenbered saturated earbocyclic ring;
"Rt Ls hydrogen, fluorine or |ower alkyl; and pharmaceutically acceptable
salts thereof; wth the exception-o#7 -

nw- 3P-i $obut yl -9, 10- di net hoxyul, 8, 4, H, 7, 11bs- her ahydr o- 2H-f yri do
[2,1-a)isoqusnolin-2)i- ylam ne dihydrocbl oride,

rae- 3[i dsobutyl -9, 10-di net haxy- 1, 3, 447, 11bp- he

hydr o- 2H pyrjdo[ 2, 1- alhqu|uoUn 2a- ylan1ne dlhydrochlorlda 3-isobutyl -
o- di nmret hox OHdr

B i L AL o —

- pyri do{ Z, yanis sdiﬂiI:HU:l Illiti#ﬂmm June 2006 - 47 yl am ne di hydrochl orl de,
rar33net XE’ QE"IFIE
:’I? | am ne gih d’;hocb 2R AN, $-aistqpiicliol Flatnifk,

oride,” and

, ~oqui nol i n-
e ol iggﬂb“n%tmhaxée mtﬂ‘h&n?‘“ ﬁ%@@%‘?ﬂﬁeﬁ?ﬂ%ﬁnwﬂﬁ"&fﬂsﬂﬁﬁ%ﬁ%
Rt : s Inge\rN 2#&34 " orbraﬂlylral\lﬁ,rk’ahHW‘amehdt Wﬂrmy‘.
ar
Io%er al koxy o b‘ﬁ@fﬁrﬁﬁcﬁgﬁ h%mﬁﬁﬁ%%ﬂ%ﬁﬁéﬁg%ﬁ?ﬂ 1F¥Qf kox éﬁ%é%ie
alieenyl may mﬁnpnah%mmmﬂbymmﬂaﬂkmw 9de ara

or het er ocydyl t Eﬂ‘& @ﬁ%&;ﬂ%ﬁ Q‘E )éuéaﬁﬂ& tha MG ardhisith which
aryl or)] toget'ﬁ'er W H':h Qﬁ%re attachelc:iigf orm a
five or six ﬂ%ﬂ@&bﬂ#@!’@@@ﬁlﬁb% D&ccording to
any of clains 1 or 2, wherein Rt is Iovver al kyI phenyl or

cycl oal kyls.l ovmm@hkuﬂa ackord@giocny dﬁMdMlZﬂghﬂmndﬁyahﬁEchr@enﬁsor 3,
wherein Rt |s %{%a&% | ower al kyl substituted by eydoal kyl . 5.
Conmpounds acco E-B‘VF armil, \/\herel n RLis a hete{oatyl residue selected
for rrol vyl

mow 4, Y Compounds sceording 10 anyufl:luimsltoﬂ, wherein R! is lower alkyl or lower alkyl

substitated by cycloalkyl,
5. Cpmpounnds according to claim 1, wherein R} is a heteroaryl residue selectsd form pyrrolyl
and pyridinyl.
‘6, Componnds according to guy of daims 1 to 5, whersin R% R and R* ave each

independently hydrogen, hydrogy, lewer alkoxy; or lower alkoxy substituted by aryl,
heterocyclyl or lower alkoxyrarbonyl,

7.  Componunds according to agy of claims 1 to 6, wherein R? R’ and R* are cach
independently lower alkyl substituted by phenyl or by phenyl substituted by di-lower allyl
aming Or cyano,

a. Compuunds according to any of claims 1 to 7, wherein R* is Iower alkoxy,

9. Compounds nccurding to auy of claims 1 to 8, wherein R? s Tower alkoxy, hydrogen,
hydroxy; or lower alkoxy substituted by exyl, by heterocyclyi or by lower alkoxyearbonyl.

10. Compounds acéar&ing to any of daims 1 to 9,-wherein R? is lower alkoxy, hydzogen or
hydroxy. '

11. Compounds aceording to any of daims 1 to 10, whersin _R“ ia lower alkoxy, hydrogen or
hydroxy.




and pyridinyl. 6. Compounds according to any of clains |I. to 5 wherein R ;
Ra and R4 are each independently hydrogen, hydro | ower al&dsng 2088 | ower
al koxy, ssubstituted by aryi, heterocyclyl or |ower al koxysarbonyl. 7.
-Conpounds according to any of clains | to 6, wherein Ra, Rs and R4 are each
I ndependently | ower al kyl substituted by phenyl or by phenyl substitutéd by
di lower alkyl am no or cyan, 8. -Cdrfpounds according to any of clains | to
7, wherein Rz ie | ower al koxy, 9. Conpounds according to any of clains 1 to
8, wherein Rs is |ower al koxy, hydrogen, hydroxy; or |ower alkoxy
substituted by aryl, by heterocyclyl or by |ower allzoxycarbanyL 10.
Conmpounds according to any of clains 1 to 9,iw aerei S |l,ower al koxy.

B opd  arslrirons

hydr ogen on2. hyGhmpounds iccopting tumyofdeims Liald, vaerdmR %o,
wherein R4 is Ir%%u%@o%g nggaﬁ,gmu el WEY R Yetach B, Jarea BR0Gembet8d sutilrated

Conpounds acco _ clalns to I1l, wherein R5 and Rs are
hydrogm or, t cgdwiggalicwingh t he carbon atoms to which they are attached,
forma six nmenbered saturated carbarydic ring, 13. Conpounds according to
any of claiygs ledhpowhds d&ofdihgth doyefchins Dtod2pseteored ifwim thy gosup consisting o
rac-9, 1D. di et hoxy- 3p-prop*1, 3. 4, 6, 7, 11bp- hexahy&6- 2H-pyri do . -

[2, 1- a] | SOqQUi N@ki-H;1Bkmpthany-Bp-propyl-1,3/4,6,7,11bp-hetahydro-2H-pyrido[ 2, 1-alisoquinolin-2R-
rRo- 9, 1D- di xnct hoxy-.3p- (S- net hyl butyl)-1, 3, ~6, 7, | i bp- bexahydr o- 2H pyni do( 2,
1- a] lan gqgi noER* QE’yI am nc,

| ac- 3p-rycl h=t et by =9, 16 al ehoxur a3, reeridaln 1.

B OB B SR S oo 7 etz pridlt

rac- 7p-butyl - 11, %@a%:{ﬁmﬁy?aﬁnﬁ 4a, 6, 7A9, 9a, 13bp decahydr 04H- pyri do( 1, 2-
p~yI auuue,

fi] phenaut hri di n-
5 DU ey i s il
- 3} 3- propy! - | a3, 4}isogaihdlinapylamtingr o- ZH pyri d[ 2, 1-a}i 50qui aol i ti 2p_
toe-7Peputyl-11,12-dimethony-2,3.4:42,6.7,8,9,9,13b-decahydsa~1H-pyrido[1.2-
fiphenanshridin-8f-ylamine, |
"R'-“S|3'butyi-9,10—dirn:thnxy-l,3,¢,ﬁ.7,11bﬂvhmhrdm-2H-pyrido[2,1-a]ianuinolin-Zu-
ylamine chlorahydrate (1:2); '
rac=B, 10-dimethosy-36-propyl-1,3,4,6,7,11bp-hemhydro-ZH-pyrido [2,1-a)isoguinclin-2f-
ylamine chlorohydrata (1:2)
c-7R-dmtyl-11,12-dimethoxy-2,3,4:45,6,7,8,9,93,13bp-decahydro- 1 H-pyridal1,2-
fiphenanthridin-8p-flamina chloyehyirate (1:2),
rac-2f-amino-3p-butyl-10-methoxy-1,3,4,67:1 1bp-hexahydro-2H-pyrido[2.1-
alisogquinolin-9-c] chlorchydrate {1:2), | |
rae-20-aming-3p-butyl-10-methoxy-1,3,4,6,7,1 1bp-hexahydro-2H-pyride(2,1-
aJisoquinolin-9-o] chlorohydmte (1:2),
mc‘-zl?o*amiuo-.’-ﬂ—butyl-lﬂ-meﬂmxy-lﬁ.é,ﬁ,?,llbﬂ-hmhyﬂro-ZH-pyridu[Z.ln
aJisoquinolin-5-ol,
" rac-2oc-arnino-~3f-butyl-10~-mefhoxy- 1.3,4i6,7,11bB-hexshydro-2H~pyrido[2,1-
- a]izoquinalin--o}, 2and
rac=D,10-dimethoxy-3p-phenyl-1,3,4,6,7,1 11 -hexahydre-2H-pyrido [2,;—alisoq11illnﬁn52-
ylamine,




roc-9, ylam ne chlorohydrate (1:2), tnc-7p butyl-11, 12-di netli oxy
2,3,4.4a,6,7,8,9.9a, 13bp- deeahydro- | H-pyrid(1, 2- t]phenant$ dirgi2i0Bp-yl au se
ahl orohydrdte (1:2), roc-2p-amno-3p i}ut

4-1 D-nwt hoay- 1, 3,4, e, 7, 1np- IIexahydr(a 2Hpyrido(2, 1- a]isoquinolln-9-al

chl or ohydrate (Ir2) roc- 2a- am no- 3p butyI-Ie met hmy-1, 3, &&Jal 1bj
hexahydr o- 2H pynd(Z',1" a]i sogpi nolin-9-ol cbl orohydrate (1:2),

roc- 2p- am no- 3p- but yI .la-utethwy' - 1#3~,6, 7,11 bp-Itexal -yaro-2pz-Pprido[2,1
- a}iwqui nolin-9-ol,

roc-2a-am n-3p-butyl, | e-ni ethoxy-1, 3, 4&, 7, 11b~- hexabY~- 2N- pydd( 2, 1-

ql i SOCIU' nol 14)- e ehna abQfrdife k& sy dﬁ&%!t@‘ elected from the group consisting oft
phenyl - 4EI6 7, I? rxahydro 2k| Pyri da( Z%Saﬁ [ sqwrﬁoHnng 1;’/I am negﬂ16

June 2006 - 49 pdd, m%ieamf%pa(s%aﬁypmw-@msmwﬂ-amydmr-m-ﬁudslamct ed

fromthe group consisting o
rac-9, 10-di net ho@wﬁ@amﬁmréu#iqmebutyl)l 3, 4, 6 7,11b(i - hexahydro-?, H pyrid
o[ 2, 1- a~i sogpi uolin-2a-yl xnMe, 'rar-7p-butyl -

t, 12-d[ et haXy-rﬁr:—Bfi-‘bul';dnlﬁ,ﬂfrﬂmﬂtmy‘m-&,ﬂﬁ.e#}wﬂﬁhﬂ-ﬂ&ahyﬁcdﬂi»wndﬁ[hz—
f] phenant hri di nm:fi) yl am ne, rac-9

~-butyl -9, 10-di ~BRrYIASUREA- hexahydr o- 2H pyri do
[2 1-a] i sogpi nol i n- Za- lani ne Ghl orohydrat e

rg~- 7P- but yl - 1ra¢;?ﬂdvuq%-9d6r¢mﬁﬂpmum@?ﬂab i:ymbycba %Ii-wnde%qylﬁwphpg%d
o [3,2- fjphenan ebI orohydrate (1:2 rai:,-2a-am no-
p- Lutyl -IJOprnet hwkgﬂﬁgg}gﬂﬁﬁ - hexah%dro 2H§pyr|)do [|2 1-
I 9
m no- 3p- bt y1 - PE ARt gl p Rl G b ok teciutzg fl ppridolt.-
f soqui nol i n- 9- Olqgggganrmdm- hydrate (1:2),
9, 18u1:h me!t hoxy- - 3P- phenyl .-1,E ,séfll'jl%a,in;zt}hllngg_ hextglnf y)dro
2H- pyrido[ ~, 1- 3}l ROaHiaRER bufl- 10 REhBRy-1,3,4,6.7,11bf-hexahydiro-2H-pyrido[2,1-
' a)isouuinolin-9-o] chlorokydrate (1:2),

rac-2e-amina-3f-butyl-10-methoxy-1,3,4,6,7,11bf-hexehydro-2EH-pyrido(2,1-
a)isoquinolin-5-¢}, and

mc-9.Io-dhnethoxy-BB-phen?lwl,S,4,5.7,llb[i-hmhydro-.ZH-pyrido [2,1-a}isequinofin-2-
Ylamina,
15. Compounds ﬂ.ccurdi;:lg tq any of laims 1 to 12, selscted from the group consistingoff -

raz-9,10-Dimethoxy-3p-pymrol-1-§1-1,34,6,7,1 1 bf-hexahydro-2H-pyrido(2,1-
a)isoquinoln-2c-ylamine,

rac-9,10-Dimethoxy-3f-p-tolyl-1,3,4,6,7,11bp-hexahydro-2H-pyrida[2,1 -a)isoquinolin-
Zﬂ-ylamlne;

mc-S,IO-Dimethuxy-Bﬁ-p—tquL-l 3,4,6,7,13bo-hexahydro-2H-pyrido{2,1-a]isoquinolin-~
2q-ylamine,

rac-9,10-dimethoxy-3f-(3,4-dimethyl-phenyl)-1.34,6,7,1 1bp-hexahydro-2H-pyrida(2,1-
alisoquinolin-2f-ylamine chlorohydrate (1:2),

7a-5,10-dimethoxy-3p-(3,4-Dimethyl-phenyl)-1,3,4,6,7,1 1bi-hexahydro- ZH-pyndo[a’!,l-
alisoquinolin-2a-ylamine chlorohydrate (1:2),

. rae-9,10-Dimethoxy-35- (B-methnxy-phanﬂ) 13,4,6.‘7,1lbﬂ—hmhydm-ZH-pyndo[Z.l-
a]:soqmnohn-Z[S =ylamine chlnrahydrate (1,2), .




15. Compounds according tq any of clains Ito 12, selected fromthe group
consisting ob rat-9, 1t)-D m-et hocy: 3fi 16 June 2006
pyrrrol-1"pl-1, 3, 4,6, 7, 11bp- hexahydt o- 2H pyti do[ 2, 1-

aj i soqui aol I n-2a-yl asnl ne, raG 9, 105 i met hoxy- 3p
p-tolyl-1,3,4,6,7,1I1bp-hexahydro-2Hpyri do[ Z, 1-a] i soqui aoTi a- 2f 3-yhrnl ne,
nc- 2, 10- Dl met hoxl - 3p

p-tglyl.1, 3, 4,6, 7, 1l ba- hexahydr o- 2Hpyri do[ 2, 1- a] i soqui nol i u- 2a-i anb-,
rac-9, 10-dl net box7- 3~- (9, 4- d4net 1191- phenyl)-1,3,4,6,7, 11bp-|

nhydr o- 2H pyri do[ 2, 1- a]i aoqulaolin-2p-ylam ne chi orohyarate (21: 2) rar

9, 10-di met h 3 Y| d

2. 1- "l L soqu. REPrR-DISbRER:A BRARSr npep - bo s P AR A Rp ety 10

rar9, 10- Di netd]trquinbioPonpaming chlorelydrata (B2), 6, 7 | | bp- t LY%hydr o- 2H pyri do[ 2
, 1- a]isoquina]in-2p-ylaraine chlorohydrate (i: 2) 16 June 2006 - 50

rat 9,la-ni erl w00 13, 1888 doz,— <ol
Pgéagy%ouzné’[%irfdo! ZMEI?‘?%&I?% %gﬂal aEn mhydra[te %]isng)m,.no ‘

pyridiu”l, 3, 4,6, 7, 11bp- hexahydr o- 2H pyri do a] i soga~i_nol,i ) -~
2] 3-yl aFui ne chkePIR yig mﬁﬂzyrﬂdhdﬁe‘is%»[lﬁw 021 “PYﬂdg{ »1-a}isoquinolin-

- 3p-pyZf 4in- L&g@ﬂﬁminmgﬁaydﬁm(mﬁ),ahl orohydrats (1i2), rae4-(2f -
A no- 3pbutyl -9, | Q di net hoxy-1, 3, A 6, 7) 1l bf | - benhydr o- SH-pyri do[ 2, 1- a]

oxy-6r ot hyl - ff@%‘%ﬂﬂﬁﬁﬁﬁﬁ‘*‘%? "f'ﬁ“‘*‘%ﬁféé?*"‘é’* TPhmatydro it pprdol2ul-

a] i soqui nol i ¥} plegol But yl -
-(4- ehlon}phenyl) 9 10- dltnethoxy 1, 3 4 A7, 1l b f3-he nhydro-2H pytldo

[2,1-a]i soquluaﬁmwm-mmmm -Srmﬁthﬂ“l 3.4, ,7,11bﬁ-hexahydm-2H-p of2,1=
rgo- 3~ )3uty1 J&FBH t|y3) 9, 1o-di net haxy-1, 3, 4, 6, 7, 116~hexahydt a- 2
FT- pyrldo[ 2 squ| ol'rn-2a , yl am ne,

héi‘iﬁyéﬁ”?ﬁ;ﬂ% Sl P A bl

rae-3 f-Butyl-72-(4-chloyo-phenyl)-2, 10-dim=thuxy~l.3,4,6.7,llbﬁ-hmhyﬂrn
pyrido[2,1-3]isoquinolin-2c-ylamine,

rac-35-Butyl-78-(3,4-dimethaxy-phenyl)-9,10-dimethaxy-1,3,4,6.7,11h f-hexahydra-2H-
pyrido]2,1-a]isoquinolin-2 g-ylamine,

mcn3,8-Buty1-9,10-dimethox}w-7,~7-dimethyl—1,3,4,ﬁ,7,llbﬁ-hexahydm»ﬂ-l-pyrido[2, 1-
a)isoquinolin-2 a-ylamine,

rac-3 f-Butyl-8,10-dimethoxy-7,7-dimethyl- 1,3,4,6,7,11bf-hexahydro-2Hnpyrido([2,1-
a)isoquinolin-2A-ylamine,

rac-7 B-Butyl-11,12-dimethmy-2,3,4454,6,7,8,9,9a6513b 5-decahydro~1H-pyrida[1,2-
~ fjphenanthridin-84-ylamine,

rae~7f-Butyl-11,12-dimethoxy-2.3,4428.6.7,8,9,9a13bf-decaydro-1H-pyrido[ 1,2~
flphenanthridin-8g~ylamine,

rac-3A-Butyl-7 a-(3,4-dimethoxy-phenyl)-9,10-dimathoxy-6 a-methyl-1,3,4,6,7, Libj-
. hexzhydro-2E-pyrido[2,1-a)isoquinclin-2-ylamins,

rac-7 f-Butyl-1),12-dimethoxy-13b-methyl-2,3,4,4246,7,8,9,93,13b-decahydro-1H-
pyrido[1,2~f) phenanthridin-8 f-ylamine, .




rae-3f 3-Butyl -9, 10 alinetl}oxy7R di nmet h$

1, 3, A 6, 7, 11bf 3- bl eaahydcO- 2Hpyri da[ 2, 1- a] i 6oqui aol i n- 2af®yineA°A@, rat-3
g- Buty1-9, 10-di et hoxy- 7, 7-dUntt hyi - 1, 3, 4, 6, 7, 11bf | - hexahydr o- 2H pyri do
[2,1- a] isoquinolin- $Q)Iam’ ne,

raar7/3-Butyl -11,12-climethraxy-2, 3, 4 ¢+}~~, 6,7, 8,9, 9ac 13bf 3 deeahydro-ill
pyrida[1, 2- f] phennntbr| abi n- S, le am ne, r#u-7f3 Butyl-1142

di ret hoxy- 2, 3,9, 4af $,7, 8,9, 9aal3bf detahydxo-|H pyrido[1, 2-

t #pheaaat | ui di n-St ybntnn, rao-3B _

$utyl -7ca(3, Ml. [ mret boq' . phenyl) 9, 10- di met hoxy$a -nethyl -1, 3,4,6,7, L1bfl -

oo 7Byl 1) W{:% B 1A Ebirl 8o ARy p-sHoppridale. alispgineling

- Pyrido[1, 2- hr|d|a BQ yl am ne, 16 June 2006 - 51
rap-9, i o- D net hozy, 3cc phpu*1, 346, 7, 1l ba

hexahydr o- 2H pymbagi.’lmjitnahm Bbivi<], 20651 1B Haahydra- ido[2,1-alispautclia.
Jg 7??-1b%42he§<ahy4ro fﬂf‘p@%ﬂ?&’gd"[ 1-alisnquinolin

9, 10- Al meGhoxy, ?ﬁ&,g ny

[2, 1- allsoqwr{g- I a- §'5yl annl ne 9, 10- Di net hoxy 5a phenyl 1,8,4,6,7,11br
hexahydr o- 2H- py, i soquinolin-2tz-$ anine, 9,.10-Di et hoxy--~

x- phenyl - 1, 3, 4Jiéﬂﬁ%m§tﬁpé ﬂ%ﬁ ﬂibﬂy#mdﬂ‘ﬂ 1P?a'1 de(2,1-a}isoquinclin-2 eyl
i saqui nol i n- Zpning ani ne, 9, 10- Di met hoxy-3 f -phenyl 1,3,4,6,7,!

| bl - hexahydr o-2H-pyrido [2, 1-a] isoquinalin-z" amne, 9,10-D methocy

o o e ARG A M A M AR D s o 51

a] i coqui nol i |‘S’I) nmet hanol , rae-4-(2/~Am no-3f bq

yl - 940-di rrethnxy 1,3,4,6,7, 11bf hex~nhydr o- 2H pyri do[ 2, 1,

aj i soqui nol i A- H1P+Dimsteanyrs Apbnybh5e6,22 1bA- hmhydru—zﬂ—pyndo[z.l-a]mo quinalin~2A-vi
4-(2, r Am np- g&i rtyl. 9, 10- di met hoxy- 1, 3, 4, 6, 7, 11 b, &exahycl xo- 2H—pyr|do[2
1-

9.10-Dimethoxy-34-phenyl-1,3,4,6,7,1 lbﬁ—hmmhydru-BH—pyﬂdo[z,l-a]iaoquinolin-Zmyi
amine,

(68)~(2-Amino-3-butyl-9,10-dimethoxy-1, 3,4,6,7,11b-hmh‘yﬂru—21-1-pyndn[2,1—
e}isoquinolin-6-yi)-methanol,

rM-(ZﬁAminn-Sﬁ-butﬂ-B.m—dimethﬂxy-lﬁﬁaﬁﬂa 11bA-hexahydra-2H-pyrido[2,1-
aJisoquinolin-7-y1)-phenal hydrochioride,

rac-4-(2£-Aming-38-butyl-5,10-dimethoxy-1,3,4,6,7,11b S-hexahydro-2H~pyrido[2,1-
aJisoquinalin-74-y1)-pheno! hydrochlaride,

muc-3 4-Butyl-9,10-dimethoxy-6-methyl~1,3,4.6,7, Ilbﬂ-hmh}'dru-ZH-pyndu (21~
a]isoquinolin-2-ylamine hydrochloride,

rhe-3p-Butyl-7 -t chloro-phenyl)-5,10-dimethoy-1,3,4,67, 116/ hexalydro-2H-
pyrido[2,1-a}isoquineclin-2&-plamine hydrochloride,

7ac-3 f-Butyl-7 a-(4-thloro-pheayl)-9,10-dimethoxy-1,3,4,6,7,11h - haxahydro-2E-
~ pyridof2,1-alisequinolin-2 a-ylamine hydrochloride, , '

rac-3/-Butyl-72-(3,4-dimethoxy-phenyl)-2,10-dimethoxy-1,3,4,6, 7,11bﬁ-haxahydro—2H—-
pyrido[2, 1~a]xsuqmnokn-2w-y1amine hydrochloride,

re-3-Butyl-74 [3,4-chm¢tho::yﬂ-phemr1) 9,10-d1n1«:thoxr-1 3,4,6,7,11b ,B-hmhyﬂmeﬂ-
pyrid u[?.,l-a]:soqumohn—Zﬂ -plamine hydrochloride,




aJi soqui nol i a- 7ft-y1) - phenol hydrochl ori de,

rac-9/3-Stttyl -9, 10-di t net ho7ty-6-tAethyl.1, 3, 4, 6, 7, 1Ib/31ﬁéw&ﬁwﬂ$o 2H pyri
do[ 2, 1- a]isogui nnlin-Z yiam nehydrochl oride, rac~3~Hutyi-7/f(Arcbl oxo
phenyl )-9, 10-ai netl toxy-1, 3,k,6,7,!], b, ~hex~hydre-21~-

pyrido[ 2, 1-a] i soqui nolin-~a ylam ne %ydroclloride, nw3 fl-Butyl-7 co-
(4-chl om phenyl ) -9, 10-di met hoxy-1, 3,4,6, 7, ], |b~hexahydro-2H

pyrido[ 2, 1- a] i soquf nol i n-2a-yl am ne hydrochl oridg rao-3,8

Butyl - 7f | - (3, 4- di met hgxy- phenyl ) -9, 10. di net hoxy-1, 3,4, 6, 7,11b, 8 hexahydro-2
FI - pyrido[2,1-a]isogt4nolin-Zctrylandne hydrochl oride, nwS

~ Butpl -7~(3, 4-di di ~ 11b~ heat ahyd o pyrid
o[ 2, 1- a] i soqui n%?‘% p?é%ﬁ‘ém% H?’UBI‘% &Wﬂﬁ‘lﬁ? Ghexzhydra-251-
Bgt yi - V- ( 3, 43ymisiotRakes)iphouinalin- 32 yhminsigdsactioride3, 4, 6, 7, 11bf hexahydro 2H. .
-pyrldo[ 2, 1. *a]inoquinoli u42f 3y| am ne hydrochl ori de,

3f 3- Butyl 7ct - ( Em je%fjg’; )
hexahydr o- 2a v§c~ % soqui gﬁj&g&ﬁ%m ne %’gf‘d?%% Pg'é %12H-
Bgt yl - 9, 10- d| %ﬁéﬁﬁ‘#’ leq 6, 71 11b, &hexahydro 21 i~

pytido[ 2, 1- a]lsogttol I n 2t nehy4rocbl ori de, rat 3/3-,Botyl ~9,10-d
mel hoxy/ 7f (, ax &¢hdp Mm&w@ﬁ-mm#-pbmmh%ﬂmzm&wﬁwmﬁ

[ 2, 1- a] hoqui Wﬂﬂ,lzgl%hﬁﬁfoﬁﬁ- gla&ﬁﬁﬁﬂ}m&ﬁ}nn

rac-3/3-Bi}tyl-9,1o0.di nmethoxy-7 dirmet'hyl 1B467 11b/ 3

hexahYdr o- 2FI - I N ride,
rac- 3fl - Butyl - 8%%[5(# g&ﬁ%} #{l— 7% thﬂx% )glei’a’g’qflsﬁggh%"ﬂh 0-2H-~
hexahydr o- 2 f ispquigpli dﬂ!n no hydrodl | oride, nt.7f

-Bptyl -11, 12-di met hoxj - Z, 3, 4, 4a/ 6 7, $ 9, 9ax13bf kl ecahydr o- 1H pyxi do[ 1, 2-

f]ph t& di ardot Bl m ~2H- -
] phenant & di arddésE-Ritsiap; Oﬂiiﬂﬁ)tﬂ!’nﬁ?iﬂmﬂh%g?; %eﬁj %&%&%&&ﬂ 2H gy:idu[z,l

U2- di met hoayyde,
f I phenant bri gl naBa °;1/$ %lea%/lgrogil p N ? and
rac- 3/ Butyl - | ca 9,1 d| rret hoXy- 6cwret hyl - "6, 7, 1l
b 3. _hexahydr & é‘@iﬂ GRS J) A AR ERphrEE L pTS1205, ' A
process fur alisequinoks-gflsminethydmchinides of forrrul a (1) as defined in any.
of clainms Ito
erﬂ-Butyl—l1,12—diu1e1hoxy-2,3,4.4a;£6,7,8,9.9a¢z.13bﬁ«demhyd:u—1H~pmdo[1,2-
ﬂPhennnﬂmdm-Eﬂ-ylanune hydrechloride,

rac-7 f-Butyl-11,12-dimethoxy-2,3,4,4a46,7.8,9,92 21 3h S-dacehydro-1H-pyrido[ 1,2-
f]phenanthridin-Be-ylaraine hydrochlprida, and

rac-35-Butyl-7a-(3,4-dimethoxy-phenyl)-9,10-dimathoxy-6 - methyl-1,3,4,6,7,1 16 5-
hexahydro-2H-pyxido[2,1-a]isoquinolin-2-ylamine hydrochloride,

16, A pracess for the manufacture of componnds of formula (1) as defined in any of dlaims 1 to
15, which process comprises: |

(a) reducing an oxime of formula (1)

(11}




15, which process conprises: (a) reducing an Oxhne of foxnulg Ié 16 June
2006 - 53 wherein W Rz. Rg R, R? Rs andR are as deflnéﬁJWWE@P imi1
optionajly followed by conversion into a pharnaceutically acceptable salt
thereof or (b) reading a conpound @f formula (VIl) M wherein ELI, R, W
R?, R6 and R7 ara as defined in claim| andP represents an am no
protecting group; with an ttlcaltol Tt-OH wherein Ris |ower alkyl
substitntedby aryl, heterocydyl or |lower al koxytarbanyl; in the presence
of trl phenyl phospbi ne and di-tzbutyl azodicarboxylate, foll owed by
deprotection. 17. Pharnmaceuti cal conposiIiOM/cosuprkisg a conpound

according to anyy I | @'ﬁb a eutl.c 'y acceptabl e
carrier and/or a u%/l%n Ig% C??EF%‘?% ereiu Klj R;j R,
R4 R5. R6 and ﬂgq:n @ || tabl e
salts thereof for use as t erapeutlc actl h@ﬂﬂa bs Ul EE%EE%SH%%FF&
according to any ,of ains Ito or use _as therapeutl c active substances.
20. Conpounds ag@oﬁeﬁﬁ?& éPf%‘F@PEFEWFto 15 for use as therapeutic
active substances for the treatment and/or prophyl axis of di seases which
are assodated with DPP-1V. - 54 16 June 20Q§i@1. The use of conpounds
according to any of clains | to 15 for the repaiﬁtion of medi canents for
the treatnent and/or prophylaxis of di seagesS are associated with
DPP-TV. 22. The use of conpounds; accord| ng to pny of claims 1 to 15 for *e
preparation of nedicanmenta for™tk e and/ or prophyl axi s of

dabet es, non-insul i n-dependent dig itus, inpa d gl ucose
t ol erance, Bow disease, Colit}‘;% ‘

wherein RY, R, RS, RY, RS and R? ars an defined in dlaim 1 and P represents
ar amino protecting group;

with an gleshol
R-OH

wherein R is Jowsr alkyl subsstitnted by agy], heterocyelyl or lower
alkoxymrbonyl;
in the presence of triphenylphosphine and di-r-buty] azodicarboxylate, followed by
deprotection.

17.  Pharmaceutical compositions compyising a compound according to any of claims 1 to 15
and a pharmaceutically acceptable camier and/or rdjuvant,

18.  Compounds of fornsela (1), wherein Y, B?, R%, RY R, RS and R sre as defined in clatm 1
and pharmaceutically acceptable salts thereof for use as therapentic active substances.

19. Componnds aceording to puy of claims 1 to 1S for use as therapeytic active substances,

20 Componnds according to any of cleims 1 to 15 for use as therapeutic potive substances for
the treatment and/or prophylexis of diseases which are associated with DPP-IV.




Crohn, hypertension,
ef fect, obesity,

- 21,

22.

di seases wherein a diuretic agent has a benefici al
undf or net abolic l__?Xndrome. 16 June 2006

The use of compounds acrording to any of claims 1 to 15 for the preparation of
medicaments for the treatment and/or prophylaxis of diseases which are associated with
DPP-IV.

The use of compoundg tecording tp any of claims 1 to 15 for the preparation of
medicaments for the treatment and/ar prophylads of dishetes, non-insulin-dependant
dishetes mellitus, impaired glucoss tolerance, Bowl disease, Colitis Ulceross, Marbus
Crohn, hypertension, diseases wheradn a diuretic agent has 2 beneficial sffact, obesity,

end/or metabolic syndrome,

Lo






