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DPP-1V | NH BI TORS Novel Pyridol2, 1-alisoguinoline Derivatives The present

i nvent i onrwo3m6388er ned with novel pyrido [2, 1 -a] isoqui POITYEPO2/14685
derivatives, their manufacture and their use as medi canents. In
particular, the invention relates to conpounds of the fornmula (1) N H2 R
R N~I) RZ3R6 R4 R5 R7T 5 wherein R is lower alkyl, aryl, heteroaryl or
| ower al kyl substituted by cycloal kyl, by aryl or by heteroaryl; R2, R3
and R4 are each independently hydrogen,, hal ogen, hydroxy, |ower alkyl,

| oner 10 al koxy or | ower al kenyl, wherein | ower alkyl, |ower alkoxy and

| oner al kenyl may optionally be substituted by | ower al koxycarbonyl, aryl
or heterocyclyl; R5pisItoyesogensoduliamrniveeperTonerveal kylppporv anyigrTls i S

hydr ogen, |ower al kyl or hydroxy-lower alkyl, or R5 and R6 together with
the carbon atonms to which they.are attached forma five or six 15 nenbered
saturated carbocyclic ring; R7 is hydrogen, fluorine or |ower alkyl; and
pharmaceutically acceptable salts thereof. W 03/055881 PCT/ EP02/ 14685 -2
The enzyme dipeptidyl peptiNaes& PyMdoBEG -3lidoglindlinedibivaniat ed in the
foll ow ng as DPP-I\O is involved in the regulatlon of the activities of
several hornone rtlc lar. DPP-I adi. fflCIent nd .
rapidly gl ucago?hf Pﬁeéglbéﬁﬁnglémfs REN= Wl@fh’il ‘%{ Pglcg(ﬂ%% ajisoquino fie detivatives,

their manufacture and their use as medicaments. In particular, the invention relates to

compounds of the formula (I)

wherein

R' is lower alkyl, aryl, heteroaryl or lower alkyl substituted by cycloalkyl, by aryl or by
heteroaryl;

R*, R’and R*  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 alkoxycarbonyl, aryl or heterocyclyl;

R’ is hydrogen, fluorine, lower alkyl, or aryl;
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

15 membered saturated carbocyclic ring;

R’ is hydrogen, fluorine or lower alkyl;

and pharmaceutically acceptable salts thereof.



of the nost potent stinmulator of insulin production and secretion.
Inhibiting DPP-1V 5 woul d potentiate the effect of endogenous G.P-1, and

| ead to MwoheamwssBasma insulin concentrations. In patient®CIEPIBI468Y from
i mpai red glucose tolerance and type 2 diabetes nellitus, higher plasm
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and/or prophylaxis of Bowl d1sease Colitis Ulcerosa, Morbus Crohn, obesuy 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. Unexpectedly,
the compounds of the present invention exhibit improved therapeutic and
pharmacological properties compared to other DPP-IV inhibitors known in the art, such

as e.g. in context 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, chlorine, 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.



WO 03/ 055881 PCT/ EP02/14685 -3 The term"lower-al kyl", alone or in

conbi nation with other groups, refers to a branched or straight-chain
nonoval erwvOaBk§dssr adi cal of one to six carbon atons, pref@ecatHpy2/1w8e to
four carbon atons. This termis further exenplified by radicals such as
methyl, ethyl, n-propyl, isopropyl, n-butyl-, s-butyl, isobutyl, t-butyl,
n-pentyl, 3-nethylbutyl., n 5 hexyl, 2-ethylbutyl and the |like. The term
"cycl oal kyl " refﬁbeste’ffﬁ loweselhi alone enbesEyRinaton with esler grounss wéers t9 aj x
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pr opoxy, i sopropoxy,’ butoxy, Isobutoxy and hexyl oxy, w th methoxy being

especially preferred. The term"| ower al koxycarbonyl" refers to the group
R -0 C(O-, wherBiatern “pyloallyherefess tojd monsvafins caxbonyclinaadicd of tirgd to sisef er s
to a 5- or GBS ; ¥ ; | A ' jich
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pi perazi no, piperidino or pyrrolidino, preferably pyridyl, thiazolyl or
mor phol i no. SuchThdtetaraikyey irefetd toghe FRyp RLD-QMdklemn Reis AN The tdrm Qbwer-

tri-substjtuted, ,indepepdently,, | ower .20 al k ower . al kox al o,
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substi t uent gresupsoane e.gamletHoxywithdxynptdppky, beipnep gy eheoxg dsoblibeytaad tetydow,
refers to an; E{EF“ qgg;; or polycarbocyclic radical, such as
phenyl or nm{i y ,A%P%%%C?ﬁgﬁeny ?d'v\,hi ch may optionally be nono-, di-
or tri- substituted, independently, by |ower alkyl, |ower alkoxy, halo,
cyano, azido, armihfdermilopsr plkqiycagh rgierste the siepaFoa-C(fhe vtherein R’ is

"heteroarylﬁoﬁ@gﬁkg,to a 5- or 6-nenbered, unsaturated aromatic nonoval ent
cyclic radical containing one to three, preferably one or two, heteroatons

ndependept |y schected.fom pisogen Sy (o nd ogygen win o trogen
and pyri m dileydrocyadit besjprey whigh naaybptionally contain a further nitrogen or oxygen atom,
such as imidazolyl, pyrazolyl, thiazolyl, phenyl, pyridyl, pyrimidyl, morpholino,
piperazino, piperidino or pyrrolidino, preferably pyridyl, thiazolyl or morpholino. Such
heterocyclic rings may optionally be mono-, di- or tri-substituted, independently, by lower
20  alkyl, lower alkoxy, halo, cyano, azido, amino, di-lower alkyl amino or hydroxy. 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 heteroaryl residues may be mono-, di- or tri-substituted,
independently, by halogen, amino, perfluoro-lower alkyl, lower alkyl 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
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formul a (1)gleshededfi ned above, wherein R is |ower alkyl, phenyl, or
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or |ower al koxyﬁ’a?r ﬁ?lemhﬂdé‘?omlé‘?r‘ taﬁ’Ieé’rgt%‘%}?lu %étéod’tlj@%g‘?s?'lgﬁfon% 3%8P§ aragéﬁ:I V!
ngnyl orI pml heg Ubse| WhtrRth RYis mbwdéaggr pﬁbrk}m or&mllldkﬁplowﬁaihyl RY, & endBf e
erocycly ues jn
o thi avol yiresaaiepmasnl, B G Rty 1owr PP eoT Gy e Phyiidlghy
Irofz :c S‘#SE?;”;I?% ggﬁ%@wl ﬁ?o%ﬁalﬁéﬂ@%ﬁb@ﬁﬁbw&QEé lb@eresldusz R, ’handaf are
i men e .present. inv t
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pyrrolyl and pyrid or . cycl oaI Ky al k and R4 are each
i ndependent Io)yveh 9]&37]@ géq{erahlfd(p%@gflkqwggé on remdues 1r¥ f{z and 53 are
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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, or
cycloalkyl-lower alkyl; R% R® and R* are each independently hydrogen, hydroxy, 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-methylbutyl.
Preferable lower alkyl substituted by cycloalkyl is cyclopropylmethyl.
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cycl oal kyI is cyclopropyl nethyl. WO 03/055881 PCT/ EP02/ 14685 -5 In anot her
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anot her pr efera di nent, residue R3 is |ower alkoxy, wi th nmethoxy
et hoxy, prbpbrgen or M@F@WWBPI@@B@F@W%& AYMSHOKEY r ed, hydr ogen,

hydr oxy; or |ower al koxy, preferably nmethoxy or ethoxy, substituted by

aryl, by heter OﬁYﬂdeer%reQYaﬂlé)é’iﬁEocﬂiﬁleﬁ{ KWSQQR)W& alRbLf, eFifnethaky,lethoxy,
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b gy
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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 being 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, RS 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.
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rac-73-butyl-11,12-dimethoxy-2,3,4,4a,6,7,8,9,92,13bp-decahydro-1H-pyrido[1,2-
15 fiphenanthridin-8f-ylamine,

rac-3f3-butyl-9,10-dimethoxy-1,3,4,6,7,11bB-hexahydro-2H-pyrido[2,1-a]isoquinolin-20:-
ylamine chlorohydrate (1:2),

rac-9,10-dimethoxy-3p-propyl-1,3,4,6,7,11bB-hexahydro-2H-pyrido[2,1-a]isoquinolin-
2fB-ylamine chlorohydrate (1:2),

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

rac-2f3-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-3f-butyl-10-methoxy-1,3,4,6,7,11bf-hexahydro-2H-pyrido[2,1-
25 alisoquinolin-9-ol chlorohydrate (1:2),

rac-23-amino-3f-butyl-10-methoxy-1,3,4,6,7,11bB-hexahydro-2H-pyrido[2,1-

alisoquinolin-9-ol,

rac-20-amino-3f-butyl-10-methoxy-1,3,4,6,7,11bP-hexahydro-2H-pyrido[2,1-

alisoquinolin-9-ol, and



20 rac-7(3-butyl-11, 12-di net hoxy- 2, 3, 4, 4a, 6,7, 8, 9, 9a, 13b( 3- decahydr o-

| H pyrido [ 1,2- f] phenanthridin-8(3-ylam ne chlorohydrate (1:2),

rac- 2( 3- awDeAS8EB- but yl - 10- met hoxy-1, 3,4, 6,7, 1 | b13- hexalrgarepo2H6gyri do
[2,1- a] isoquinolin-9-0l chlorohydrate (1:2), rac-2a-anm no-3

(3-butyl - 10- net hoxy- 1, 3,4, 6,7, | 1b(3-hexafydro- 2H-pyrido [2,1- 25 a]

i soqui nolin-9-o0l chl orohydrate (1:2), rac-2(3-am no-

(3- but yl - 107A&PABmEt®36-Fhenyl- 1 8 ¢p. htkethhereby dua- @)I;Irmmtslo[[izl -pJisequinolin-2-

i soqui nol i n- 9vplminkac- 2a- am no- 3[ 3- but yl - 10- net hoxy-1,3,4,6,7,1 Ib

( 3- hexahydr o- H-pyr| do [2,1- a] isoquinolin-9-o0l, and WO 03/ 055881

PCT/ EP0O2/ 1468

rac-9, 10-di ﬁﬁgﬁé‘%}?%‘(egnﬁﬂ]éfﬁﬁpﬁb& spltgtherepfy 3 hexahydr o- 2H pyri do [ 2, 1-a]

i soqui nolin-2- ylam ne, and pharmaceutically acceptable salts thereof.
Further pref err ddrthenpotfierts] @mgends af geherafdrmuld (1) arethbieaskectséd et ga from

the 5 grou ) rac-9, 10- Di net hoxy- 30- pyrrol - |

-yl-1, 3, 4506%’78%% Iﬁ}shngaﬁydro 2H pyrido [2,1 - a] isoquinolin-2a-ylan ne,
rac-9, 10- b met hoxy-30-p-tolyl-1,3,4,6,7 11b13- hexahydro-2Hpyrido [2, 1- a]
i soqui nol i n-2(r@&- 941Q@1ﬁ€ethq30’-3&t@¥19011b}’131,r-’rélt,fh?fﬂ(%fbﬁ}hé dtQ)lZEIII-Pm@ 216,7,1

| ba- hexahydra?isgéo—ﬁlﬁmqﬂ qaé[lgmgne, a] isoquinolin-2a-ylam ne,
rac-9, 10-di net hoxy- 30 4-di et hyl - phenyl ) - 1, 3 4,6, 7, 11b( 3- hexahydr o- 2H

pyrido[ 2, 1-a] i soqui nol i n- 20- ch} oro

rac- 9, 10- di rretrﬁ‘bg BDI(I@Ett‘@Xng[%)PFFQE’ﬁQQ %@Eﬂ} ag‘)’ér%‘ﬁ?l By1id912hexahydr o- 2H
15 pyri do[ZaLs@dulﬁ@lqulzﬁq}lmﬂngp yl am ne chl orohydrate (1:2),

rac-9, 10- Di net hoxy- 3( 3- (3 met hoxy- phenyl)-1,3,4,6,7, | |b(3-hexahydro-2H

Py 00 A PR Y B PSSRSO, S Bl 0.

pyrido [2, 1aél]soqtan1m adotylamite; yl am ne chl orohydrate (1:2),

rac-9,10-dimethoxy-3-(3,4-dimethyl-phenyl)-1,3,4,6,7,11bf-hexahydro-2H-
pyrido[2,1-a}isoquinolin-2p-ylamine chlorohydrate (1:2),

rac-9,10-dimethoxy-3$-(3,4-Dimethyl-phenyl)-1,3,4,6,7,11bB-hexahydro-2H-
15 pyrido[2,1-a]isoquinolin-20.-ylamine chlorohydrate (1:2),

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

rac-9,10-Dimethoxy-3-(3-methoxy-phenyl)-1,3,4,6,7,1 1bf3-hexahydro-2H-
pyrido[2,1-a)isoquinolin-2a-ylamine chlorohydrate (1:2),

20 rac-9,10-Dimethoxy-3p-pyridin-1,3,4,6,7,11bpB-hexahydro-2H-pyrido[2,1-
a)isoquinolin-2f3-ylamine chlorohydrate (1:2),

rac-9,10-Dimethoxy-3B-pyridin-1,3,4,6,7,11bp-hexahydro-2H-pyrido{2,1-
alisoquinolin-20-ylamine chlorohydrate (1:2),

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

rac-3 f-Butyl-9,10-dimethoxy-6-methyl-1,3,4,6,7,11b-hexahydro-2H-pyrido[2,1-

alisoquinolin-2-ylamine,

rac-3 B-Butyl-7 B-(4-chloro-phenyl)-9,10-dimethoxy-1,3,4,6,7,11bS-hexahydro-2H-
pyrido[2,1-a}isoquinolin-2 ¢~ylamine,



20 rac-9, 10- D et hoxy-3[i-pyridin-1,3,4,6,7, 11b( 3- hexahydr o- 2H pyri do[ 2, 1-
a) i soqui nolin-2(3-ylam ne chl orohydrate (1:2),

rac-9, 10-Wwormnssssy- 3(3-pyridin-1,3,4,6,7,1 | b(3-hexahydr oPeEEPy2/14865 [ 2, 1 a]
i soqui nol i n-2a-yl am ne chl orohydrate (1:2),

rac- 4- ( 2/ 8- Ani no- 3, (3butyl - 9, 10- di rrethoxy 81,3,4,6,7,1

| b, 8- hexahydr o- 2Hp%£|do[2 1- 25 a] isoqui noI|n 7 (3-- | ) - phenol ,

rac- 3/ 3- But y| -9¢-36-Riitie? frd4ychbronphiapyl) -8, 18; dingthoxy- ,%A@,wbﬁ—&wabyctp#%| do
[2,1- a] is 1d'a{iimll oY LiRBHMNS o sylﬁﬁm%/3 Butyl -7/ 3- (4-chl oro-phenyl)

-9, 10-di rret 6, 7, 1 | b/ 3- hexahydr o- 2H pyrido [2,1-a] isoquinolin-2
a-ylam ne, WO 03/ 881 02/ 1468
rac- 3/ 3- But yl r‘?’é3%§18 65 'F})OX’@ Pﬂ?‘ﬁﬂi‘)h‘%}wﬂﬁxﬁj 143,,67,}j1bf-hexahydro-

| b, 6- hexahycﬂ}@ﬁhﬁom_hﬁa@ulﬁolm 2drylas@ige) nol i n-2 a-yl am ne,
rac- 3, 8- Butyl 76 (3, 4-di net hoxy-phenyl)-9, 10-di met hoxy- 1,3,4,6,7,1lb,6

T O o B e AR R B ety 2 ol -

| bl - hexahydrajxsaqulpyhndcﬁxYIZJ;nine,a] i soqui nolin-2 a-ylamine, rac-3,8-Butyl-9,
10-di nmet hoxy-7, 7-dinmethyl - 1,3,4,6,7,1 | b/ 3-hexahydro-2H pyrido [2,1- a]

| soqui nol i n-2/,3 lleas'a 9,10-dimethoxy-7,7-dimethyl-1,3,4,6,7,11bS-hexahydro-2H-pyrido[2,1-
S tho>1<r§?62°XY4 i Siethyl-13,4,6,7,11bA-hexahydro-2H-pyrido]

13b/ 3- decahyadisequinokyy al[mqe» 1o f] phenant hri d| n- 8/ 3-yl ani ne,
rac-7/3-Butyl -11, 12-di met hoxy-2, 3, 4, 4a, 6, 6, 7, 8, 9, 9aal 3bl - decahydr o-

| Hpyrido [ 1, rac-7)?5’}B BmamJaim@thaxysza,zyziaﬂﬂ 718,9,9284138 53teBaliydko-18-pyrido[1,2-
(34d|rretho e@_l\T/ %ﬂlq di met hoxy- 6a- met hyl -1, 3, 4, 6, 7, 1l b/ 3-

hexahydr 69 2 a a “P86qui nol i n- 2-yl ani ne, 15

rac-7,6Butyl-11, 12-di rret hoxy-13b-net hyl -2, 3,4, 4a,6,6, 7, 8,9, 9a, 13b-decahydro
-1 H pyr| do [ rbeZfButphéhadidimetiony-83d, i GBS, 9r9ac¥lg?ﬁd€®|hlyré10hﬂ>i3p}’31d0[1 2-

aphenyl - ydro- 2H pyrl do [2,1- a] isoquinolin-2 a-yl

am ne, rac Qﬁalgen%)mﬂrﬁfgﬁg mhenyl ,4,6,7, | I'b a-hexahydro-2H pyrido
2,1-
[ rac-3 -Butyl-7 o-(3,4-dimethoxy-phenyl)-9,10-dimethoxy-6 o-methyl-1,3,4,6,7,11b 8-

hexahydro-2H-pyrido[2,1-a]isoquinolin-2-ylamine,

15 rac-7B-Butyl-11,12-dimethoxy-13b-methyl-2,3,4,4a3,6,7,8,9,9a,13b-decahydro-1H-
pyrido[1,2-f]phenanthridin-8 -ylamine,

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

alisoquinolin-2¢+yl amine,

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

20 alisoquinolin-2 /-yl amine,

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

9,10-Dimethoxy-3 c~phenyl-1,3,4,6,7,11borhexahydro-2H-pyrido[2,1-a]isoquinolin-
2-yl amine,

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

9,10-Dimethoxy-3f-phenyl-1,3,4,6,7,11b-hexahydro-2H-pyrido[2,1-a]isoquinolin-
20yl amine,

(6S)-(2-Amino-3-butyl-9,10-dimethoxy-1,3,4,6,7,11b-hexahydro-2H-pyrido[2,1-



20 a] isoquinolin-2/3-yl amne, 9,10-D nethoxy-3a phenyl-1,3,4,6,7, 1l ba
hexahydr o- 2H pyri do[ 2, 1-a] i soqui nolin- 2 a-yl am ne,

9, 10- D newbasyps8at phenyl -1,3,4,6,7,1 |b a PCT/EP02/14685
hexahydr o- 2H- pyri do[ 2, 1-a] i soqui nolin- 2l-yl am ne, 25
9, 10- Di met hoxy- 3/ 3- phenyl 1,3,4,6,7,1 =9~

| b/ 3- hexahydr Q- 2H- 2, 1 a oqui nolin- 2,6-yl am ne,

9, 10- Di et hoﬁﬁ oﬂ‘@% g';)JIl) Te'g‘a IZ 7, | 1 bl -hexahydro-2H pyrido [2,1-a]

i soqui nolin- 2a yl am ne, (6S)- (2-Am no-3-butyl-9, 10-di net hoxy-1,3,4,6,7,1
| b- hexahydr o- 2b-kep@#r(l,ﬂokr{lﬂpélsﬂﬁ&@BBQB%B]J:&B@?JIEE@,BHJMBB&exaBydra]ZH-pyrido[2,1-

i soqui nolin h

rac- 4- ( 2/ 3- A%I %Ao@'@f%ﬁ?@ phenpbbydrochlpnids 1.3.4,6,7, 1

| b/ 3- hexahydro-2H-pyrido [ 2, 1- L i soqui nolin-7-yl) -phenol hydrochloride,
rac-4- ( 2/ 3- Ani m%ﬂéﬁmhﬁp by Pﬂ@tdamsle:l,?M,eJ;llhﬂ hexahydro-2H-pyrido(2,1-

| bl - hexahydr gtigddupydlird9pLP- }I;hen%l drbé}%lﬂi'&ém"n 7/ 3--yl) - phenol
hydr ochl ori de, rac-3/3-But |rrethoxy 6- rrethyl 1,3,4,6,7,1

| bl - hexahydr o- 2H i so ol i_n- 2 ori,
rac-3/3-Butyl - 3%{53 g“rﬂ[]&r%‘ r’@ -Tef-FrBt h@%’r}f g%’girr ?i 1hexahy
dro-2H pyri dﬁsdq&aﬂolﬁi -2 iykasink hszdlrlolhlaﬁﬂe,yl anm ne hydrochl ori de

rac- 3/ 3-Butyl - 7a- (4- chl or o- phenyl) 9, 10 di met hoxy-1, 3,4,6,7,1

| b, 6- hexahydro- 2 0 u =2 | e

rac- 3, 6 But yl - Hee A Roh G G SRR -Blﬁ%h%%%oa?ﬁb@% giegan-
| b/ 3- hexahydpmldd%lpyhsqdlun{@nif&caylansmq othlaride,a- yl ami ne hydr ochI or| de,
rac-3 a-Butyl-7/3--(3, 4-di net hoxy- phenyl) 9, 10-di net hoxy-1,3,4,6,7,1

| bl - hexahydr o- é&s@ﬁi‘u@;ﬂf%@j(@lﬂﬁo% %‘l(ﬂ%irhé‘thgﬁﬁl l@&?,@%ﬁ%@iﬁg@f&ﬁﬂie
rac- 3/ 3- Butyl - di pe ;h)fﬂ ?é 8l net hoxy-1

| bl - hexahydr65’1211-13[}33,1|’i1](!§5x1ﬁ121 maZ] IPEUOIIBSy | ani ne hydrochl ori de,
rac- 3/ 3-Butyl -7a (3, 4-di net hoxy- pheny] ) -9, 10-dinethoxy- 1,3,4,6,7,1

| bl - hexahydr o- r2+b@BiicdT 4 3,4 dheths:50bhedg1)i 911 @ demythagy-n 3,4, 4N vfrhetdbgaro-

2H-pyrido[2,1-a]isoquinolin-2 o~ylamine hydrochloride,

rac-3 c-Butyl-7 5-(3,4-dimethoxy-phenyl)-9,10-dimethoxy-1,3,4,6,7,11b f-hexahydro-
15 2H-pyrid o[2,1-a)isoquinolin-28-ylamine hydrochloride,

rac-3 f-Butyl-7 f-(3,4-dimethoxy-phenyl)-9,10-dimethoxy-1,3,4,6,7,11b f-hexahydro-
2H-pyrido[2,1-alisoquinolin-2-ylamine hydrochloride,

rac-3 5-Butyl-7 0~ (3,4-dimethoxy-phenyl)-9,10-dimethoxy-1,3,4,6,7,11bS-hexahydro-
2H-pyrido[2,1-a]isoquinolin-2 o~ylamine hydrochloride,

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

rac-3 -Butyl-9,10-dimethoxy-7 - (4-methoxy-phenyl)-1,3,4,6,7,11bS-hexahydro-2H-
pyrido[2,1-a}isoquinolin-28-ylamine hydrochloride,

rac-3 5-Butyl-9,10-dimethoxy-7,7-dimethyl-1,3,4,6,7,11b5-hexahydro-2H-pyrido[2,1-
25 alisoq uinolin-2 &+ylamine hydrochloride,

rac-35-Butyl-9,10-dimethoxy-7,7-dimethyl-1,3,4,6,7,11b S-hexahydro-2H-pyrido[2,1-
a)isoquinolin-2f-ylamine hydrochloride,

rac-7 f-Butyl-11,12-dimethoxy-2,3,4,4a/3,6,7,8,9,920513b S-decahydro-1H-pyrido[1,2-
f]phenanthridin-88-ylamine hydrochloride,



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

| bl - hexahydro-2H pyrido [2,1-a] isoquinolin-2a-ylam ne hydrochl ori de,
rac- 3/ 3- BaDYWBASES.0- di met hoxy- 7/ 3- (4- met hoxy- phenyl) -1, 3, 2C6/EPOX14685

| b/ 3- hexahydr o- 2H pyri do[ 2, 1- a] i soqui nol iﬁ)- 2, 6-yl am ne hydrochl ori de,
rac- 3/ 3-Butyl -9, 10-di net hoxy-7, 7-di met hyl-1,3, 4,6, 7, |

| b/ 3- hexahydr o- 2H pyri do &2( 1- 25 a]isoq uinolin-2a-ylan ne hydrochl oride,
rac- 3/ 3- But y! -T@C,’i@"—%!t}‘}e]tlh Junpethroryr 2ddig56,48,3,9a0B3bf-decahydro-TH-pyrido[ 1,2-

| bf I hexahydn h%hlammgp[g&,ylmngﬁ]eihgggﬁmd@- 2, 8yl am ne hydrochl ori de,
rac-7/3-Butyl-11, 12-di met hoxy-2, 3,4, 4al/ 3,6, 7, 8,9, 9ac~ 13bl - decahydr o-

ppyrido [ 1 2 s Bl Rienans B domod) 3l amons. Axdnoshl ar b dsi 19,084 475581
rac- 7, 3- But yexdllydi@28li-periid 2yl - 4 is8qdinéHh- 26yldmbh hydaedhddride, decahydr o- 1H-pyri d
o[ 1,2- f] phenanthridin-8a-ylam ne hydrochloride, rac-3 f3-Butyl-7 a-

3, 4-di hQx - = = (i - thyl-1,3,4,6,7,1 1b f -
Elexahyij;rgg- 23?%%@@%@?9%?%2%6 Eﬁ%%%%ﬁﬁneyhydr ochloride, 5 and

phar maceuti cal | )i: acceptabl e salts thereof. Further preferred conpounds of
general for mul a Rurthenpreferrrseompauads etigenerfarmula ) atgthessrssiested fpnpthe

rac-9, 10-di g?é&}?édhs?stiﬁ 3f(3-nmethyl-butyl)-1,3,4,6,7,1
| b( 3- hexahydr o-2H- pyri %o [2,1- a] isoquinolin-2a-ylam ne,

10
a5 By g e o 25 ey L8 A RS o o

rac- 3( 3- but yl -afisdqsifblibbopymine3, 4,6, 7, | | b(3-hexahydro-2H pyrido [2, 1-a]
i soqui nol i n-2a- ylam ne chl orohydrate (1:

2),

rac-70-b | - = qi h - , .y e r rido
0 o0 2 Ypacip be T £ 83 Bt o8y - SRR SR MEBL 1,57 PY
rac- 2a- am no- 3(phepanthtidirpSPelamaing- 1, 3, 4,6, 7, 1 | b f 3- hexahydr o- 2H pyri do
[2,1 a] isoquinolin-9-ol chlorohydrate (1:2), rac-2a-am no-3
(3-butyl - 1058 p%ayyl b, - dinfethoxy- 1 B4, N ertBHlaBydid- B [ydRof 21-3tis@uinolin-20:-
i soqui nol i n- 9-?I .. anﬁ )

ylamine chlorohydrate (1:2),

rac-78-butyl-11,12-dimethoxy-2,3,4,4a,6,7,8,9,9a,13bP-decahydro-1H-pyrido|[1,2-
15 fiphenanthridin-8f3-ylamine chlorohydrate (1:2),

rac-20-amino-3f-butyl-10-methoxy-1,3,4,6,7,11bB-hexahydro-2H-pyrido[2,1-
alisoquinolin-9-ol chlorohydrate (1:2),

rac-20-amino-3f-butyl-10-methoxy-1,3,4,6,7,11bf-hexahydro-2H-pyrido[2,1-

alisoquinolin-9-ol, and

20 rac-9,10-dimethoxy-3B-phenyl-1,3,4,6,7,11bf-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  rac-9,10-dimethoxy-3fB-phenyl-1,3,4,6,7,11bf-hexahydro-2H-pyrido[2,1-a]isoquinolin-2- -

ylamine,

rac-9,10-Dimethoxy-3 o-phenyl-1,3,4,6,7,11bo-hexahydro-2H-pyrido[2,1-

alisoquinolin-2 ¢+yl amine,



20 _
rac-9, 10-di nmet hoxy- 3( 3-phenyl -1, 3,4,6,7,11b[i - hexahydr o- 2H pyri do[ 2, 1-a] i so
qui nol i n-wo oglosgssne, and pharnmaceutically acceptabl e sal t CrhPozof6ss
Especially preferred conpounds of general {ﬁr mula (1) are those sel ected
fromthe group consisting of: 25 rac- 9|, 10- 2|‘ rrelt hoxy- 3( 3- phgnﬁ)- él 3, fhgx; é
| b[ 3- hexahydr o- 2+ L do[ 2, 1-a]isoquinolin-2- am ne, rac-9, 10-Di ne -
a- E)henyl - 1?/3, 47,“6',971@‘/ Ipgfhgxyréd EHWH}%OL%H@@HMW}}@Oaqupstdfgm;lbl in-2 a-yl
am ne, WO 03d]0bg8BibliRCH-HROENE 4685 - 11 rac-9, 10- Di net hoxy- 3a _
phenyl -1, 3,4, 6, 7, 1l ba hexahydr o- 2H pyrido[ 2, 1- a] isoquinolin-2,8-yl am ne,

9, 10- Di net hox o - 3.4 7, a; hexahydro- 2H pyrido, [ 2, 1-a]
i soqui nol i n- )2/%?%7?)"3%1&%'3 '5},1 %1‘?13r#e%?r&&@iﬁ"éa’f%t)fa%?%%{dﬁ%}-Pfflfoqumohn-
| ba- hexahydrZ@gHmipei do[ 2, 1-a] i soquinolin- 2,6 yl anine,

9, 10- Di met hoxy- 3l - phenyl -1, 3, 4,6, 7,1 | bl -hexahydr o- 2H|- pyri do %2,71-1a]

i soqui nol i n- A _2ah 1 i Yoahophenyl -1, 34, 6;. T
| bl E:Ihexahfldr oflﬁS }-(I)-L%l?lméﬂg 23%6?1?%12’8??0%(&) | n;{e)%é}@%-%ﬁ Pg%%dﬁééﬁl Aliyequinolin
phar maceut i Ay "d8€ept abl e salts thereof. Mst preferred compounds of
general formula (1) are those selected fromthe group consisting of. 9,

10- Di met hoxy- mmbmyﬂhoiyisﬂ‘lp&nﬂib,nmxﬁiﬁzﬁé)@h%MJﬁﬂhg[z}r-ajiééq%%ﬂlﬂﬁ' I n-
15 2a-yl amjge 1 9,.1 0- D met hoxy-3 a-phenyl-1,3,4,6,7, 1Ib

a- hexahydr o-zgﬁ' ﬁ)’/‘?lf’&oa 2,1-a] isoquinolin- 2,6-yl am ne, _

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

i soqui nol i n- 2, B-Dimetiore3 Sepienol,9,4607, Tityfichdyakydr3+ 2HDiperivb F211-8isb@irolih-

| b, ahexamdrzqf_ﬁlj-nﬂxg’i do [2,1-a] isoquinolin-

and pharmaceutically acceptable salts thereof.

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

9,10-Dimethoxy-3 o-phenyl-1,3,4,6,7,11borhexahydro-2H-pyrido[2,1-a]isoquinolin-
15  20-yl amine,

9,10-Dimethoxy-3 o-phenyl-1,3,4,6,7,11ba-hexahydro-2H-pyrido[2,1-alisoquinolin-
2f-yl amine,

9,10-Dimethoxy-3/-phenyl-1,3,4,6,7,11bf-hexahydro-2H-pyrido[2,1-a]isoquinolin-
2[3-yl amine, and

20 9,10-Dimethoxy-3f-phenyl-1,3,4,6,7,11bf-hexahydro-2H-pyrido[2,1-a]isoquinolin-
20yl amine,

and pharmaceutically acceptable salts thereof.

Compounds of formula (I) can have one or more asymmetric 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.



2 a-yl amne, and pharmaceutically acceptable salts thereof. Conpounds of
formula (1) can have one or nore asymetric carbon atons and can 25 exi st
in the fowmoafsssptically pure enanti omers or as racemat es PCTIHEPOY/MENt | ON

enbraces all of these forns. It wll be aﬂgreciated, t hat the conmpounds of
general formula (lI) in this invention my~be derivatised at functional
groups to provi derivatives ich.are caF%abI e.of . conversion_back to trt]e
parent conpound 1 RFESFEt ke 62 plsesdateriopreeeess urdhe manyiciye ofcqmapgynds o

i nvention al feemubl (Bt Bslefinedatpvesekish bescesshwnimived rediuting ad foxtnapbiondalaqil)
formula (1) as defined above, which process conprises reducing an oxi me of
formula (I11) NOHRL R2ZN(lIl) R3 R6 RA R5_RHwherein Rl, R2, R3, R4,
R5, R6 and R are as defined above, 5 option%lly fol |l owed by conversion
into a pharmaceutically acceptable salt thergof. oHydrogenati on of the
above oxime of fornmula Il can be perforned-ac 'dﬁng to methods known in
the art. For exanple, the reactign can be [perf
catal yst such as Raney nickel, B af ARl pPall,adi umin anlinert sol vent,
such as ethanol, at a tenperature 0C to 80C. i& Hydr oxy groups
in the conpounds of fornula Il ca : in aprotected form for
exanpl e as a benzyl ether. SuchRproteégti ng<gr offds can be renoved according
to processes known in the art, e.g. 4 asg,70f benzyl ether by catalytic
hydr ogenation. 15 Oxines of formula I'l ar'e Known in the art or can be

prepared starting fromketones of the fornmula Il by nethods known in the
ifi ' I . Co f f I I1):
art and as exenplif deen(e)i; lil,nRZ?%@, 1%9&5,&{}82;3519 are as de ggcpaﬂvsovg, ormila ( )
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, at a
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 III by methods known in the art and as exemplified or in analogy thereto.

Compounds of formula (IIT):

()




ORL R N(IIl) R3 R R4 R5 R7 WO 03/055881 PCT/ EP02/ 14685 -13 wherein
R, R, R3, R4, R5, R6 and R are as defined above, can be prepared by
react i ng woamonpsend of the formula (1V): R2Z N R3 R6 (| VPCTRPIRBIRY
wherein R2, R3, R4, R5, R6 and R are as defjned above, 5 with a conpound
of the formula (V): 0 \\ (V) R wherein R113s as defined above, or a

conpound of the formul,a (.Vlo:: zvgg (M ) 10 whergein, RL is as defined

above. Conpounds of f‘%}}eﬁépg o ’g# eyk#oﬂﬂR& naﬁeﬁégﬁﬁ?edoarboc‘,’&n be prepared by

oxi dation of conmpounds of formula (VIIl): R2 1 ~NR3R6 (MII) R4 R5R
can be prepared by reacting a compound of the formula (IV):

2

R XN

RE (V)

R* R® R’
wherein R% R%, R%, R®, RS and R7 are as defined above,

5 with a compound of the formula (V):
N -
\\ ! V)

wherein R! is as defined above,

or a compound of the formula (VI):

10 wherein R! is as defined above.

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

R2

VI

. e (v
R* R R’

wherein R% R?, R, R°, R® 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)



wherein R2, R3, R4, R5, R6 and R are as defined above, 15 according to
nmet hods known in the art and as exenplified or in anal ogy thereto.

Al t er nat iwelog/osssenpounds of forrmula (VII) WO 03/ 055881 PCPCERPAZ/14685 - 14
NHP RL 2 RN (VII) HOR6 R4 R5 R7 wherein Rl, R2, R4, R5, R6 and R7 are
as defined above and P represents an am ho“protecting group; may be
reacted with an alcohol 5 RROH wherein R iSNI!-iE’Wer al kyl substituted by
aryl, heterocyclyl or |Iower al koxycarbonyl;'i'th the presence of

tri phenyl phosphi ne and di-t-butyl azodicarbokyl ate, foll owed by
deprotection. 10 Alternatively, conpounds of fgfrnula (I11) wherein Rl is
aryl or heteroaryl nmay be preq%ed b gct i

wherein R2, R3, R4, R5, R6 and 2

5 af+'hed above H Rl i s hydrogen
(Rl1=H with an aryl hal ogenide re$ velyl a het eroar@’l] hal ogeni de R-X
15 wherein Ris aryl or heteroy A8 i s-sll gride, brom de, iodide or
triflate; in the presence of (%al | gdi um¢at a‘ﬁyst | i ke pal |l adium acetate
or tetrakis- triphenyl phosphine pal | gfi ugt cAfpl ex, a ligand, |ike
tri-tert-butyl phosphine or other phosphines, and a base |ike sodium
tert-butoxide in an inert solyent Jike tefrahydrofurane at noderate
tenperature of 20 tovheed R R&1aR08)andR{ tre andefrodsabows end Beepresents. M

Fox, 20 X. Huang, A3 Qh&ldfprotedtinggropchwal d., J. Am Chem Soc.
2000, 122, 1360- 1370. and M

may be reacted with an alcohol
5 R-OH

wherein R is lower alkyl substituted by aryl, heterocyclyl 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 formula (III) wherein R% R?, R*, R>, R® and R’ are as
defined above and R' is hydrogen (R' = H) with an aryl halogenide respectively a
heteroaryl halogenide

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 tetrahydrofurane
at moderate temperature of 20 to 100°C (in analogy to the methods described in J. M. Fox,

20 X. Huang, A. Chieff, 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-fluorenylmethyloxycarbonyl (Fmoc), with -butyloxycarbonyl (Boc) being
especially preferred. Deprotection can be performed by methods known in the art.

25 The invention further relates to compounds of formula (I) as defined above, when
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conpositions

ri sin ound. as defined ove and
phar maceut i i F%}%zi'éﬁ%tﬁgégqréﬁﬁgfa?tg%ﬁ"t Al PHProR, P’W’éﬁ’? Yqut?Pf"lHEr t he
i nvention relates to conpounds as defined above for use as therapeutic
active subst anceBhe meﬁthmﬂhardf«yrea!ssotréiefeapjaphdrmaa@iticulecommsttﬁm@ esmbeiking e

treat ment. .an R | f_di ases SQC wi t.h DPP-1V
such as c}| abe ngéo pa%tdl%ﬁ?a(al?ovg aﬁgﬁ% ASUT T %f@g@ﬁ%fgﬁat% cﬁaﬁrﬂ%rtaé@/ ?F@Idfufvtaﬁg,

i mpai red gl ucose tol erance, Bow disease, CoI itis 15 U cerosa, Morbus
Crohn, obesity, Buéesstheareentph celaipntr compoupdepedefbiies above fos gseas therapeutic

t herapeutic @&M VifbsBiRel, @%ﬁﬁlah%s Eﬂ%?aﬁeﬁﬁéwﬁz@tsu@ﬂ%&g fRR f’f}éqtﬁféh% Jor

non-i nsulin nden i abetes nellitus and r{gal r ed ucose tol erance.

Fur t her nor e, P&Oﬁ Eﬁls?aéﬁs W@Fla%esaswaé@fmm SufbIas ﬁl@@e@mm@r Yuse
as diuretic ﬁ@ﬁ&ls&hﬁﬁefu@fdeﬁﬁ@xaﬁéteslIﬂ@lﬁlﬁﬁ?ﬁhﬁpﬁre@ dc\bﬁe wlbst RNB&! dighsd, M8litis

t t t f h th d t, the
B A T RA I S

di seases whi therapeetiassive isatsechced foh tm&atﬂemmld/@s;)rdphﬁahesf n@fidstinl arI y
non-insulin ge?p@ﬁ@&ﬁ%ab%’te%%etllﬁgs %ﬁ%/oér%ﬁduedg&og e%lga uc(cf;)l%urt lfxgq%%r%ﬁe Bowl

di sease, I 'Ce or I’
syndr one, p risventiss selatesrto cpmpotndsasidefinedatuive Iforplse phluasticsagents woforiussa$ i n

dependent di @bgbestdRtive kit BF theTPARES 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 a human being or animal. Furthermore, the invention relates to a method for the
treatment and/or prophylaxis as defined above, wherein the disease is hypertension or

wherein a diuretic agent has a beneficial effect.

The invention further relates to the use of compounds as defined above for the
30 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 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.
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wherein the disease is hypertension or wherein a diuretic agent has a
beneficial effect. The invention further T8 ates to the use of conpaﬁndﬁ as
defi ned above f the. 30 treatpent and/qr prophylaxis_of diseases I C
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prophyl axi s of. di sease i.ch are associ at ef ; I'abet es,
particul arl f%%m%éﬁﬁﬂe Rddireigithhesease 1shypentension o useler raucose

tol erance, Ba¢pardiiseapdiuréelagtdts. U cerosa, Mrbus Crohn, 5 obesity, and/or
nmet abol i ¢ syndrone, preferably for the treatnent and/or prophyl axis of
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i nvention r el metsredtemhodémenstediabetes bartedlazymon - invdiar dépent et diitees seellits,

h tensi o : t ' . di iC ts. 10 |
context ai ¢ N ERSEdEIkaE ke b bR ERALEE Bk Stk bR o tonale
relate to aleperdeat diubetesmeslitnernd/ odintained glucpsatoleraricar | y non-i nsul i n
dependent di abetes nellitus, inpaired glucose tolerance, obesity, and/or

met abol i ¢ syndr o, cobdpfuadabi ﬁbrm&-qr}sawﬂennaﬂﬁ%ﬁ%r%y tHé ARBtGR gmh*bkﬁgﬁ, by

and/ or inpaiJjed glucose tolerance conpounds of formula (1) can
manuf act 4 e&flfﬁleg}?éﬁﬁé‘ieﬁdﬂ@%%?&?]‘fféﬂr ,angggoqssnﬁ QdﬁeAtPrPéi@lEnﬁF V@AM t he
Exanpl es or doydaioak 6gaiie imﬁtilﬂazdSeaoﬁpﬁmpsh atl@owaas tth lrs%x@ﬂdlﬂédl hiﬁﬂﬁe d@r the
i ndi vi dual . tion steps are known to.the.person skilled in the art.
Starting natsga?rlglg AL, ﬁg?rteﬁé R f“{fﬂﬁ%iqré?ﬂ‘ Ee B’Eepéﬁeﬁﬂ’é’emﬁtmﬂ%r ed by
met hods anainelggass toghe heethmetsigons bglowesr ibéholixamplesort tyemEhadpkeswoin th art.
met hods known in the art.

The following tests were carried out in order to determine the activity of the

20 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

25  colorimetric DPP-IV assay 5 to 10 pl 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

30 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
volume of 100 pl is used as an enzyme source.

In the fluorogenic assay Ala-Pro-7-amido-4-trifluoromethylcoumarin (Calbiochem No
35 125510) is used as a substrate. A 20 mM stock solution in 10 % DMF/H,O is stored at —
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is stored at htil use. In IC50 determnations a final substrate
concentration of 200 Mis used. In assays to determne Kkinetic paraneters
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Spectronet er OB at to excitation wavel ength of 400 nm an

eni ssi on h@avé‘i"éﬁ’iﬁ}tﬁa‘iﬁcagﬁbtmyclﬁﬁft‘%’ﬂ%ﬁ%ﬁ@r“@@éry 15 seconds for 10 to 30
mnutes. Initial rate constants are cal cul ated by best fit |inear

regressi on. DPP-IV 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,0. 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 at least 5 different compound concentrations. Kinetic parameters
25 of the 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 ICsp values of 1 nM to 10 UM,
more preferrably of 1 - 100 nM, as shown in the following table.

Example 1C,, [uM]

5 0.57

17 0.14




The absorption of pNA |iberated fromthe colorinetric substrate is detected
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calculated at at least 5 different substrate concentrations and at |east 5
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present invention exhibit I1C50 yalued4of 1{nM&% 10|M nore preferrably of
1 - 100 nM as shown in the following table FExanple ICsa [M 5 0.57 17
0.14 WD 03/055881 PCT/ EPO2/ 14685 -18 20 0.52 36 0.16 39 0.62 43b 0.34
44 0.22 The conpounds of fornmula | and/or their pharmaceutically acceptable
salts can be wusgd as nedi,caments, .e. i.n .the form of pharmaceut.i cal
preparations for BSfPEPoENds gggﬂ{l{?rlzﬂngéqr tﬁﬂb?ﬁﬁ@%ﬁ‘ﬁfﬁp’g??ﬁﬂaﬁﬁsa}w bean
be admi ni st ersedlias hedicaxemyp, esg. ipptredoah lof ph&ngceltidahpieperationsfopentepdd) et s,

coat ed t abl ; .sOf n l,e ol ytions
emul sions o a&%%ﬁ%ﬁgglscﬁ pa?%ngfj gsﬂ%,ggefhgf? %Ifugg% ﬁ(gmﬁ%&?ﬁ%gf f%g ﬁ%aﬁn oéif"tpcé)3 F?rgl%}," <&
par ent er af | y’p tlee igrmij of tablets, coated tablets, dragées, hard and soft gelatine capsules, solutions,

emulsions or suspensions, rectally, e.g. in the form of suppositories, parenterally, e.g. in
the form of injection solutions or infusion solutions, or topically, e.g. in the form of

ointments, creams or oils. Oral administration is preferred.

The production of the pharmaceutical preparations can be effected in a 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-liquid 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



the formof injection solutions or infusion solutions, or topically, e.g.
in the formof ointnents, creans or oils. Oral admnistration is

pr ef err edwOTh@s388Dduct i on of the pharnmaceutical preparati @03/EPar14565
effected in a manner 10 which will be fam liar to any person skilled in
the art by bringing the described corrpoundg of formula | and/or their

phar maceuti cal table salts, optionally in conbination with other

t her apeut i caF‘Tli'rl QfSﬁGﬂ WeSubst ances, into a galenical adninistration form
together with suitable, non-toxic, inert, therapeutically conpatible solid

or liquid carrieUshdllsgbilabs, }&@%rvdtfveﬂQ&tﬁx%nd@ﬂ@klﬁﬂﬂgﬁg’&@ﬁ%ﬂsﬁs@éncy-
adj uvants. 15 Suitable Cfﬂl’l er. mterials are npt onl.y inorganic carrier

materials, bUEPLQVES BSFRLSrayOUE HRPTOX IS ASER; s3lts r-rﬁ{}gng ?}’GPS@QHFrﬁFeéSurF RfEe,

corn starch Subsehacesy adliifigers, ROIR A ts ah Ahfaskifif BddnitCan PsittbxRiankd Snfdhis can be
used as carrier terials for tabl ets coated tabl ets, dragees and hard

gel ati ne CapSANs¥Eratgy s phpEnecsuticad ad RS al s for soft gel ati ne capsul es
are, for exanple, vegetable oils, waxes, fats and sem -solid and |iquid

pol yol s (dependi THe a@sag@@fﬁnawm@o@ﬁds &%ﬁﬂﬁaa@&ﬁ ¥ Ivﬁﬂﬁﬁwl&éumﬂpd@p%hain%roﬁ

m ght, however, be reﬁ]ﬁlred ]hﬁr(lithe cas(g a ‘{}FP at.i.ne psul es)

Sui tabl e car MealiseassitaPespRirplld, theagp and theingi %Qﬂ‘i]ftl?‘%)ﬁg ﬁ’ﬂtl%r}fraé}6§h¢are

for exanpl emodabeidmBRéti@los, a8 sour ity BE ﬁn@dxgﬁmmeﬁ@wm@l redtifemeith 1AL e
carrier rraterlgls for injection sol uti ons or. exanpl e, water

al cohol s, pofaFBIPartigiarcascol ortyliragertgpdail }sﬁpgase Oﬁhquatllt@ 1800 meesspeeiallyr i al s
for supposi t gdues tan@o nfg(r)EorﬁésaiHRJ @onsi@l@%aﬁ'ifoﬁ' DEperliE L& ?@eﬁ% mh@éisée@é@@ the
fats and sem -1jq Suitabl e carrier terials

topi cal  prePEEfise Pb%rsna&plémem@ﬁfl 8 CO@@mm@ goilA be pémamateggﬁnﬂﬂe@mq:or several

gl ycerides, hyA/REeNALERE, @ghﬁdtoggg gguwﬁ§es liquid paraffins, liquid
fatty al cohols,” sterols, polyethylene glycols and WO 03/ 055881

PCT/ EP02/ 14685 -19- cel | ul ose derivatives. Usual stabilizers,
preservatives, weRE PRAFMERENtA PIEPEpTioRs @@@mlgnﬂstmalatabﬁ@yl 59Gmgortiefagably
agents, fIaqubohgpgpyhﬂg aaeNdSrormakiis for varying the osnotic pressure,
buf fer substances, solublllzers col orants and nmaski ng agents and

antioxi dants come into 5 consideration as phar maceuti cal adjuvants. The
dosage of'5t he cohpoiawingExginies sarve te Hhistrateyhepiessns inyeasioniinimose detaibnidierig
on the di Seﬁ%%dv@evlélen%ﬁ’ﬂftérﬁieh‘%ghnﬁﬂ?s5%9? ﬁl%gqﬁ&ﬂegd' vidual condition of
the patient and the “mpde of administration nd wll, of course, be fitted
to the individual requirenents in



each particul ar case. For adult patients a daily dosage of about 1 to 1000
ng, especially 10 about 1 to 100 ng, cones into consideration. Dependi ng on
severity wD oBlssssi sease and the precise pharnacokinetic pPCofEPIB146B%E
conpound coul d be adm nistered with one or _several daily dosage units,

e.g. in 1l to 3 dosage units. The pharnaceﬁ? cal preparations conveniently
contain about 1-500 ny, preferably 1-130 EEI of a conpound of fornula I.
15 The foll owi ng Exanples serve to illu St he present invention in nore
detail. They are, however, not intended to limt its scope in any manner.
WO 03/ 055881AbkiEiaHOR4:14685 -20 Exanpl es Abbreviations: M5 = nass
spectronetry, ISP = ion spray (positive ion) corresponds to ESI

(el ectrospray — j i i , = il 1 i = } i.nt,
e, = aquoodtts s BAR! el 1b <Hon 5phf bl orrBpbhasio TRt LAY,
r ac- 3( 3- But ypositivegow], et Fdyajling point, &.p, 3 meliirg prérRG AgdF aquREupyiti Hoodm, 1 a]

i soqui nol kn-R(3syltard ne and rac-3 (3-butyl-9,10-di methoxy-1,3,4,6,7,1

| b( 3- hexahydro-" 2H pyrido [2,1-a] isoquinolin-2a-ylamne 10 (i) A solution
of 6.8 g of 3,4-dihydro-6,7-dinethoxy-igoquinoline in 70 mM of ethanol is
treated with 11.4 g of (2-acetyl hexyl)tFX#BPEyYI ammoni umiodid and heat ed
under reflux for 1.5 hours. The reaction m xture is cooled down and

treated with a sakiBuatybb,16-dBngtioky-1pt,65slilbfHeyahyaxo-QI-prridé[ 2/t of wat er.

The et hanol | vapor n he aga SQlubhon.is XL, three . tines
wen 8o ot RgRiREhehaARt: LR RSP Rk S oA S AR S
over anhydr o2i8-pyvidio(dl suibéqutirolzmacaelapioeat ed. The solid red residue is
purified by chromatography (silica gel, hexane/ethyl acetate 4:1) and

crystal | iléedﬁif r ORsbIBABR OP%!8 L34 dih Zrcp6,g-dimethoxy—isoqélinoline in 70 ml of ethapol is
rac- 3(3-Buty -gé%0¢g|nethq¥¥-l,é 4,6, 7,1 | h(3-hexahy no-pgrldo [2,1-a
i soqui nol i n-geatehwithild-Asmetd| ﬁéﬁ%ﬂhﬁfé)tweﬁﬁ@wﬂqmm% Rat Petredpndergex
hydr oxyl am nyr hyshded ITeirétioA nBitut istbolaldivnaind t28ted widh a s@tich BASSlg dfS
gg |dﬁt ?loﬁalo:c nggté FLHI? Lyé\gotxpdeah %6 nw of (V)\Iatel}l. ’ﬁ?edét g?lorHsdervgf)%rgteedsa%ldlﬁlé gc? SO ngiog is
r ac- 3( 3- but yéxtcted-thiteerinaxyithl §Bmtto Bdichibthethimex dhy dombinedicdgdrdc dolutions are
15 dried over anhydrous sodium sulfate and evaporated. The solid red residue is purified by
chromatography (silica gel, hexane/ethyl acetate 4:1) and crystallized from isopropyl ether.
7.0 g rac-3B-Butyl-9,10-dimethoxy-1,3,4,6,7,11bB-hexahydro-pyrido[2,1-a]isoquinolin-2-

one are obtained, m.p. = 117°C.

(ii) 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 g rac-38-butyl-9,10-dimethoxy-1,3,4,6,7,11bB-hexahydro-pyrido[2,1-
alisoquinolin-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-3f3-butyl-

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

(iii) A suspension of 1.5 g rac-3B-butyl-9,10-dimethoxy-1,3,4,6,7,11bB-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-



a] isoquinolin-2-one in 50 nmM of ethanol is added. The reaction m xture is
stirred for 45 mnutes at 45C, half concentrated and then cooled to OC
The preciwbtoanssssproduct is filtered and washed with et hacolEPoaiwss (1: 1),
subsequently with water. 3.26 g rac-30-butyl 25 9, 10- di nethoxy-
1,3,4,6,7,1 | b(3-hexahydro-pyrido[ 2, 1-a] |526qU| nol i n-2-one oxinme are

obt ai ned, mp. = 143-145C. (|||LAsus pensi on of 1Sg .

r ac- 30- but y| rr@?ﬂiéﬁmé(?-?ré)t%wn&mz ydrgxide {0116949) - Heheatard obtaimsg (a}i6. 352@&@

i soqui nol i n- Bugis, 1@X&1ﬁ&thdky4p3ma7oi1b<gt1€@a9§rdrarm 1[11) zOf }’iﬁ%ﬁindl Bhﬁﬁ’e

OSO Ium

Wyé?oil 52 goggﬁﬁﬁlﬂ Wgﬁg ﬁ%@%ﬁa ﬁ%‘%@’r}ﬁf’é %3“21 r‘éutb’]s9 %9141mé'@10¥}‘roroughl y

for four hour1$3 436,7J1®btﬁnhekﬂiyﬂﬁf—aHupﬁ1dd [Der]fsbhtiabke-2endamashed redih,IMS (ISP)
et hanol/ %( H'lr'he filtrate is extracted tw ce with dichl oromet hane
org

and the conbl ne nic solutions are washed with a saturated sol ution of
sodi um chl ori de, dried over anhydrous sodium sulfate and evaporated. The
solid residue is purified by chromatography (silica gel, dichloronethane WO
03/ 055881 PCT/ EP02/ 14685 -21 net hanol / 25% anmmoni um hydr oxi de (0-16%).
There are obtained (a) 0.38 g rac-3 fiExanl,ﬁ]ngQSlO di mret hoxy-1,3,4,6,7,1 1b
f 3-hexahydro-2H pyrido [2,1-a] isoquino 20-ylamne as a resin, M
(I1sP) 319.4 (M 0. 45 rac-3(3 9, 10- di net hoxy-

1,3,4,6,7,1l b(3%@%%@&&&%%9%6{??@%5%% log tp dxempla kimi ne as a
resin, IVB (ISP) 5 319.4 (MtH)+. Exanples 2-18 The foll owi ng conpounds are
prepared in la.B?I omyd,1® Dinatioke 38- pr?pyllﬁh,ﬁtl%ﬂoﬂbﬁ%émh byzrsfpg?gbfz{ow -
134671 3- I O, rido I ylam ne as a
resing W1 5P) SRR B 2 S S Ud R AR

f 3- propyl 6, 7, 11b( 3- hexahydr o- 2H- pyri do[ 2, 1- a] i soqui nol i n-2a-yl am ne
as a resi n &/5 (Tagfglcg@yngthpmpé[éqpropyl 1,3,4,6,7,11 Bhexahydro 2H-pyrido[2,1-

rac-9, 10- Di met hoxy
t 3- hexahydr o- 2H- pyi%ggl%élmgﬁﬂggg%ynﬁlphm ‘fSI@ Sg)%%n(he\?_g}g)a resin, M (I SP)

333.3 (M+H) +, th 3 3rret tI 1346 1l b
fi- hexgahyg? o? 2H- Wr% {ﬂ)ﬁfl?et Bes(éq‘g%%\ é%@’gal@ﬁé %u 2 ¢S§r2ﬂ‘1 PWBdQHZQP)
333.3 (MrH) +. 6. aJiqui{olin(ZB-Rahithe Hud bih; Msl(mpjlmtshwf%l)‘t* 3,4,6,7,1

| b( 3- hexahydr o- 2H pyri do[ 2, 1-

15 5. rac-9,10-Dimethoxy-3f3-(3-methyl-butyl)-1,3,4,6,7,11bB-hexahydro-2H-pyrido[2,1-
alisoquinolin-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-
alisoquinolin-2f-ylamine as a resin, MS (ISP) 347.5 (M+H)".

7. rac-3B-(2-Ethyl-butyl)-9,10-dimethoxy-1,3,4,6,7,11bB-hexahydro-2H-pyrido[2,1-
20 alisoquinolin-20-ylamine as a resin, MS (ISP) 347.5 (M+H)".

8.  rac-3B-Cyclopropylmethyl-9,10-dimethoxy-1,3,4,6,7,11bB-hexahydro-2H-
pyrido[2,1-a]isoquinolin-2f3-ylamine as a resin, MS (ISP) 317.3 (M+H)".

9. rac-3p-Cyclopropylmethyl-9,10-dimethoxy-1,3,4,6,7,11bB-hexahydro-2H-
pyrido[2,1-a]isoquinolin-20-ylamine as a resin, MS (ISP) 317.3 (M+H)™.

25 10.  rac-3B-Butyl-9-methoxy-1,3,4,6,7,11bB-hexahydro-2H-pyrido[2,1-alisoquinolin-
20-ylamine as a resin, MS (ISP) 347.5 (M+H)™.

11.  rac-33-Butyl-1,3,4,6,7,11bB-hexahydro-2H-pyrido|[2,1-a)isoquinolin-2B-ylamine as
an oil, MS (ISP) 359.2 (M+H)".



alJisoquinolin-2(3-ylamne as a resin, M (I SP) 347.5 (M+H) +. 7.
rac-3(3-(2-Ethyl-butyl)-9, 10-di net hoxy-1,3,4,6,7,11bfi- hexahydro 2H pyri do[
2,1- 20 avpDomsassD!l | n- 2a-yl ami ne as a resi n (%) (I SP) 347 PET(HVeA) 4685 8.

rac- 3(3- Cycl opropyl net hyl -9, 10- di et hoxy-1, 3, 4, 6, 7, 11b( 3- hexahydr o- 2H
pyrido[21a]isoquino|in 2f 3-yl am ne as a” sin IVIS(ISP) 317.3 (MrH) +. 9.
rac-3 f 3-Cyc| opropyl net i/ -9, 10- di et hoxg 1 | b(3-hexahydro-2H
pyri do[ 2, 1- al%- s 0463 ROPHEIL-2:2-49 Ak bt hexahy ]IOE%IIITPYnIdB 3 i-sfipoginolin-2wlymine 25

10. an oil, MS (ISP) 359.2 (M+H)".
rac-3(3-Butyl - 9- net hoxy 1, 3,4, 6 7, 11b[ 3- hexahydr o- 2H pyri do[ 2, 1- a] i soqui nol

in- 2a-yl 34
(3 Butyl - 130, 0o 37 %y 28@“@? S350, et 2h S -

f 3-yl ani ne as aailsoqumoh@z@ ﬁE’t)nnﬂ&@ azeqlmmﬁsw\mm/(mﬁ-&aﬁl PCT/ EP02/ 14685
-22 12.

rac- 303 Byt e 1 A4ty lléglcaga A 23 B i hed o8] Aol | 1 2a- vl am

i ne as an ol

rac- 3[ 3- Butyl - 8, aélsaﬂ%p 18380t Mlaming, S7(I€1P)|ii(931 (exHNydr o- 2H pyri do[ 2, 1-
alisoquinolin-2(3-ylamne as a resin, M5 (ISP) 319.5 (MtH +. 5 14.

rac- 3(3- But yi5. 8, /| rmhhwcyma 1@&1&1&?1115%4 be&qbgq{e&a@&r@m Bptido[3;1-2l

I 2 I
Irzgqgl(goAlmnnoaBz/aél%BﬂI‘?‘g‘Ph@'vqﬁe@%%&O%QME %&? 33( )nexahydro 2H pyri do[ 2, 1-
a] i soqui nolin-10-ol as an oil, M (1SP) 305.3 (M+H) +. 16.
rac- 2a- Am nok63[ 39*3906%?11936’@5“13*%1 -kt 173,4,6J7h[138h&x@1h;5dﬂd542{—2-ﬂyﬁ&d5ﬂ2§10[ 2,1-

rlgca]7i[§o ﬁltgﬁll 11%§q‘9hbh{}/§8§<c§ﬁ§)sé%%§2§5éw)9 9a 13b( 3- decahydr o-

IH-pyrldo [ 1,2- f%Bhenanthrldln 8(3-ylamne as a solid, M5 (ISP) 373.5
( Mi+H) +. Vac-a{-3D 8ty 1 512-dimetherst Basiyta, 38,2,94.4 365 Aegaty dam | Hizbyrido[ 1,2-

j 3- decahydro- hE®rid I as an oil, M
(1rsp) 373.5 (I\/Hr:}:;%lS %héﬂhesguéé{%ﬁgggggélg |I\Eé@(lga((ras)ﬁ){gi:%15{51(11(!/1mfi{)orrpounds of

formulae Il gnd I en descri be ef ore can_be prepared
accor di ng t &% hd? % éc%/%ﬂ]r E’spﬁég’&?tﬂ %éI%’%ﬁwﬂMd]é@é]IeEﬁéﬂ}’df%éﬁePﬁl OEDE
derivatives (corﬂ;ﬂwndﬁtheifdlﬂ-eunsﬂﬁrmrﬂela) an oil, MS (ISP) 373.5 (M+H)™.

15 The educts used in Examples 1 — 18 (compounds of formulae II and III) 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-3f3-butyl-9,10-dimethoxy-1,3,4,6,7,1 1bP-hexahydro-pyrido[2,1-

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

rac-9,10-Dimethoxy-3--(3-methyl-butyl)-1,3,4,6,7,11bf-hexahydro-pyrido[2,1-
a]isoquinolin-2-one oxime, MS (ISP): 347.4 (M+H)™.

rac-3B-(2-Ethyl-butyl)-9,10-dimethoxy-1,3,4,6,7,11bB-hexahydro-pyrido[2,1-
25 alisoquinolin-2-one oxime, MS (ISP): 361.3 (M+H)".

rac-3B-Cyclopropylmethyl-9,10-dimethoxy-1,3,4,6,7,11bB-hexahydro-pyrido[2,1-
a]isoquinolin-2-one oxime, m.p. = 156-158°C.

rac-3B-Butyl-9-methoxy-1,3,4,6,7,11bf-hexahydro-pyrido[2,1-a]isoquinolin-2-one
oxime, m.p. = 155-159°C.



The foll ow ng conmpounds are prepared in analogy to the procedure used for
the 20 preparation of rac-3[i-butyl-9,10-di nethoxy-1,3,4,6,7,1

| b( 3- hexaW@dBO5I8YTY i do[ 2, 1- a] i soqui nolin-2-one oxi me descPChEPIAbBEE i N
Exanpl e 1: rac-9, 10- Di net hoxy-3-(3-(3-nethyl -butyl)-1,3,4,6,7,1

| b(3- hexahydro-pyrido [2,1- a]isoquinolin=23one oxinme, MS (1SP): 347.4
(MtH) +. rac-3 R-(2-Ethyl-butyl)-9, 10-di net hoxy-1, 3,4,6,7, |

| b( 3- hexahydr o- pyei780Bltyl-1,3,4%657, 33 s bepahpidior pyriiad ha-adisb qeinolit- 26 d)lﬁR)le’éﬁﬂJ;S
(MrH) +.  rac=3k@14el opropyl met hyl - 9, 10- di net hoxy-1, 3,4,6,7, |

[ 3- hexahydro-pyrido [2,1 a]isoquinolin-2-one oxinme, mp. = 156- 158C

rac- 3( 3- Butyl - 9- net 1 | b(3-hexahydro- yr|d 2,1-4a]

i soqui nol i n-2- orf8¢-3 Bxﬁ%ﬂsﬁ\%mefhoﬂéﬂ 611 ng 2 Eplisgquimgdm-2- 23
rac-7( 3- But ydnelox@né, f.pl =1138{130t@xahydr o- pyri do[ 1, 2- a] i soqui nol i n- 2- one
oxime, mp. = 140-144C. rac-3f 3-Butyl-8,9-dinethoxy-1,3,4,6,7,1

rac-3( 5 B0t y1 - 10 kA SRR o S S SR wpge P 2, 1.

a] i soqui nol |ahsgqmnehm&-m oxime, m=p. £11381120¢C.
rac-7-Butyl-11, 12-di net hoxy-1, 2, 3, 4, 4a, 6,7, 9,9a, 13b-decahydro-pyrido [ 1,2

f] phenant hri di n-gz. 9%‘(?PSI i 18fﬁlrﬁh01]fy6#%% 41;«15& 9,93458! cﬂg;d'ré{}gh&g@d}i 0

(conpounds of for ow'n corrpoun ar'e prepar

anal ogy to tiRIPRY - UFImemPhE 123712p%r-at i on of

rac- 3[ 3-butyl -9, 10- di met hoxy-1, 3,4,6,7,1 | b[ 3-hexahydro-pyrido[2,1 3]

i soqui nol i n- 2- Oﬂ&td%@érivbﬁdesdb@hpouﬂﬁslﬁf%Mtﬁa iy rac-3(3-Butyl-1,3,4,6,7,1

| b( 3- hexahydr o- pyri do[ 2, 1- a] |squ| noI | n-2-one, mp. _ 95C 15

3(3-Butyl -8,
b3 hexdhyai o- pyfe T imboinils s Prebazed ig gaalogy fo the pygcegies used for the
rac- 3( 3- But )prep_@aﬂr;yldobny—ﬁﬁ bm‘ylhﬁm‘dﬁn&héxﬁl”bf% 7 A1 B3-hexatydes-pypgsiede [ 2, 1-
a] i soqui nol 'a'j'lsgqtﬁﬁghn A bhe &t above in Example 1:

rac-3[3-Butyl-1,3,4,6,7,11bP-hexahydro-pyrido[2,1-a]isoquinolin-2-one, m.p. =
95°C.

15 rac-3[3-Butyl-8,9-dimethoxy-1,3,4,6,7,11bB-hexahydro-pyrido[2,1-a)isoquinolin-2-
one, m.p. = 89-91°C.

rac-3B-Butyl-10-hydroxy-9-methoxy-1,3,4,6,7,11bf-hexahydro-pyrido[2,1-
a]isoquinolin-2-one, m.p. = 136°C.

rac-7B-Butyl-11,12-dimethoxy-2,3,4,4a,6,7,8,9,9a,13bB-decahydro- 1H-pyrido[1,2-
20 f]phenanthridin-8-one, m.p. = 157°C.

rac-3f-Cyclopropylmethyl-9,10-dimethoxy-1,3,4,6,7,11bB-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-[(dimethylamino)methyl]-4-cyclopropyl-2-butanone and the mixture
is stirred for 18 hours at room temperature. The solids are filtered off, washed with water
and re-crystallized from hexane. 2.6 g rac-33-Cyclopropylmethyl-9,10-dimethoxy-
1,3,4,6,7,11bB-hexahydro-pyrido[2,1-a]isoquinolin-2-one are obtained, m.p. = 99-101°C.



rac-7f 3-Butyl -11, 12-di net hoxy- 2, 3, 4, 4a, 6, 7, 8, 9, 9a, 13b( 3- decahydr o-

| H pyrido [ 1,2- 20 f]phenanthridin-8-one, mp. = 157C. rac-3

[ 3- Cycl opwopglosssshyl - 9, 10- di met hoxy-1,3,4,6,7, | |b (3-heramyEporiqeysi do
[2,1- a] isoquinolin-2-one. To a solution of 3 g of

3, 4- di hydr o- 6, 7- di met hoxy-i soqui noline in-24-ml of ethanol 25 is added
2.45 g of 3-[(dipethylam np)nmethyl]-4-cycl opropyl -2-butanone and the
mxture is sti rfg‘ae ‘%fltui%i%’(% ’57“%{%'CV%JBPHQP&‘M&%ﬁ@eﬁﬂé@m‘bﬂ‘@n&ém
filtered of f(congstued ofifétmnulavey, caﬁbéﬂfe@aﬁﬂ)b?ttﬁé piozedhrk desBribed BABw o2if J
rac- 3(3- Cycl opr, o&ythrreg hyl -9, 10- di net hoxy

1,3,4,6,7, 113‘5)%9 e ﬁrﬁfdro- pyrido[ 2, 1-a]isoqui nolin-2-one are obtained, mnp.
= 99-101C. WD 03/055881 PCT/ EP02/ 14685 -24 The educt used above,

rac- 3- cycl opfippydmgloy bthal 3Homet Ityycate are-abdédadropwineavith storipg atibonf tehmperatiife

Vl), can he 1 I Of= 4 n

Choretor (1) RUpRBuEsh ooy & EsoR e e e SR R e, Do RSPk
stirring at ewstaprerane addedandsthe migtuseisientsd upflerrefupfordwdihenrs. Fha 6@ctidon of
ethanol . Thepgahtes alldweditododf ddwh BRITES R¥kperatys HRRPRIBu RS ehitne
m xture i s heated ungte refl ux 'foéiFékm@ hour@. The reaction mxture is

al l oned to cH¥l Xiicditbreedpnssthdiethyisther. Afenryingiog anbydroys sprivmoulfptehe
water and exdlventiseftapdraced dndtksrasidub ichigiiled] $.980f ethit Bacadylyi Ng on
anhydrousosodi m sul.fat e ttge SB{ ver&t1 is_g\lg Q{a ted.and the residue is
distilled' SQCE)PQOWIIPIé’Ph%a SATS QRAREd BPcy g'%r &/f?ﬁb%l onate are obt ai ned,
b.p. = 35-36C/0.3 nbar. (ii) A solution of 3.9 g of potassium hydroxide in
30 M of watéd) |4 saliden efi3.9 gohpotasie hdroxaletio 36 ndalf watavnis afded 4t foogn of

et hyl 2-acetyls i t I i L0 3 . at
Foom t enper af A RIS AR ATE ot i) el EiddionfiBlagi Gl AR Sith
concent r at edfoR jRH SN b re OB BPariuLS (he Bétiar b pewgralged with approx. 5.2 ml of
di met hyl am neslysti26dhpdioeBlodie adfGnd sBBsclhertfy 5365 H3F Jiﬁfetm!lﬂ%x_ﬁiﬁa%ﬂh}ﬁri n
are added, T%'tei{‘fgé ’tﬂir %04 fm glf conant rat éed %}égrgchl oric acjd are added
wi thin oré HthGe 1 o€ £6-p 4 fgmaldehiglsriolutionas addside Thrrgaigid imtefr e i s
3 tir rhefl f (ﬁr dcﬂlc?‘lﬁ:ttﬁt&(lj hydrbhbloﬁiaﬁﬁﬁtadeémﬁedtv\dﬂﬁn aﬂéhﬁ?ﬁ\&ﬁﬁﬁtﬁlﬁiingtalv\&&ﬁnw th
i ethyl ether, After dryi on anhydro iumsul] fate the solvent, is
evapor at ed. THE e?aglé i étﬂgﬂ}&%ﬁ? llsé r éjj?oéﬁgg‘r?&fso%rdé?)we(@mﬂe urﬁépfti extracted
di chl or onet havies 2ith ditliydetber. 36%6 duyingroumtyddnesbdiant Q:lheShE selneht is
subsequent | yerbérta‘cédl. ¢fle (AHARNY &Wiﬁed 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 rac-3B-butyl-9,10-dimethoxy-1,3,4,6,7,11bB-hexahydro-
2H-pyrido[2,1-a]isoquinolin-2f3-ylamine in 40 ml of ethanol is added 2 ml 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-3p-butyl-9,10-dimethoxy-
1,3,4,6,7,11bB-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 Example 19:



2.9 g of rac-3-cycl opropyl net hyl - 4-di met hyl am no- but an- 2- one are obt ai ned,
b.p. 95C/ 11 nbar. Exanple 19 25 To a solution of 380 ng of

rac- 3( 3- bwoywk/0Ss880- di met hoxy- 1,3,4,6,7,1 | b 13- hexahydr oPCT/EP02/14685

2H- pyrido[ 2, 1-a] i soquinolin-2(3-ylamne in_40 m of ethanol is added 2 ni
of a saturated solution of hydrochloric aé?d in ethanol. The mixture is

stirred for one hour at room tenperature and the solids are filtered off.
381 ng of r a20.3(BciAf-Hutyd940-dimethoprrdyd.4,6,7,11bB-hexahydro-2H-pyrido[2,1-

1,3,4,6,7, 1l b(3- - J ol ol :
chl or ohydr at e( ( lﬂgﬁﬂwlgrﬁ%%?ﬂ%gmﬁ%fég@%%(ISSrP()ﬁ/j(Hl?Dﬂi(Mggerrpl es 20-42

The foll ow ng conpaunds,. ar repared.in 0 to nm 19: 03/ 055881
PCT/ EPO2/ 14685 t“259>%bﬁlmstgpgbgngQPYld’%gB§!>Hg’igﬂb%% ; ,@)}’f?,‘ki[\ég'

| b( 3- hexahydr o- 2digayuirddin 2 flylaglinscdotohpdriate (A) yingri=182c1880C,aVg (IS®) 80%.4: 2) ,
M5 (1 SP) %19.5 (w%.u 21.

rac-9, 10- D nmet hoxy-313-propyl -1, 3,4, 6,7, 11b( 3- hexahydro-2H pyrido[ 2,1

a] i soqui nol i n-2[ 3-yl am ne chlorohydrate (1:2), mp. = 282-288C, M (| SP)
305.4 5 ( MtE).+. ra@®,10-Dimethoxy-3p-propyl-1,3,4,6,7,11bp-hexahydro-2H-pyrido([2,1-

rac-9, 10- Di net ho Hgoﬁ[lﬁ{%%kﬁgnﬁe &ubr %y%'ape[ @&%%ﬁ]@fﬁziﬁ@%&%ﬁ/gﬁg ?]SP)

i soqui nol i n-2a-yl'am™ e L rate (0 . = 270-275C dec.,

305.3 (MrH) +. 23305:3MdgH0- Di net hoxy- 3(3- (3-nethyl -butyl)-1, 3,4,6,7,1

| b[ i - hexahydr o- 2H pyrido[ 2, 1- 10 a]i soqui nolin-2[3-yl am ne chl orohydrate
(1: 22} «'ilg %i 5@%.Ldmcm3$1(gbﬁ|ﬂ3Eth%%ESF-(g)hﬂiHl}il»bu H—1,3,4,76,711IbB—hexahydro-ZH—pyrido[2,1-
rac-9, 10- Di met hoxy- 3( 3- (.3- .- -1, 3,A8.7,1.. +
| b( 3- hexallydr o- ZQ{W&FH’@’PZ%@Y %’W"sf%ﬁ\}? 3‘%’{2‘ ée@gﬂf anelitk M%Flgm)?%?dsr QYI@PI()l': 2)
as a solid, M5 (I1SP) 333.4 (M+H) +. 25.

rac- 3(3- (2- Ezhy| rdoeft, 10-Difethoxpi3feBhozthyltb@yl; §3,2,6 71H0E- herbydrd: 51-phrigyiz do|
oy Sal( et NOL L icuitioln2B. Yfinfilll QSMHFAALE(11) a8k 818, S Plsb Sl Ple! Y.
rac- 3(3- (2-Et hyl - butyl ) -9, 10- di met hoxy- 1, 3, 4, 6, 7, 11b(3- hexahydro- 2t pyti dof
2,1- a]isoquihol Mqiﬂg(%r Hvl-Ratybh? a0 skpethare 13167, 135 -Rexadyde -2 Repyridsiy. 1-

347. 4 (MrH) +. Za-isdq@ﬁxo'fﬁli’vzﬁ-\ﬂahgﬂé aylonpiAyd i‘l%)ZEQaGJ:)lEH%MQ((DSP)L&BAS’r(Iﬁﬂ-T-I)l
| b( 3- hexahydr o-2H pyri do[ 2, 1-a] i soqui nolin-2[ 3-yl am ne chl orohydrate (1:2)

as a solid, M5 (] 5Rls B Ei1-butyl)-9,10-dimethoxy-1,3,4,6,7,1 1bB-hexahydro-2H-pyrido(2,1-
a)isoquinolin-20-ylamine chlorohydrate (1:2) as a solid, MS (ISP) 347.4 (M+H)*.

27.  rac-3B-Cyclopropylmethyl-9,10-dimethoxy-1,3,4,6,7,11bp-hexahydro-2H-
pyrido[2,1-a]isoquinolin-2f3-ylamine chlorohydrate (1:2) as a solid, MS (ISP) 317.3
(M+H)™.

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

29.  rac-3B-Butyl-9-methoxy-1,3,4,6,7,11bf-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-hexahydro-2H-pyrido[2,1-a}isoquinolin-2fB-ylamine
chlorohydrate (1:2) as a solid, MS (ISP) 259.3 (M+H)™.

31. rac-3B-Butyl-1,3,4,6,7,11bB-hexahydro-2H-pyrido[2,1-a]isoquinolin-2a-ylamine
chlorohydrate (1:2) as a solid, MS (ISP) 259.2 (M+H)™.

32. rac-3B-Butyl-8,9-dimethoxy-1,3,4,6,7,11bf-hexahydro-2H-pyrido[2,1-
30 alisoquinolin-2@-ylamine chlorohydrate (1:2), m.p. = 116-120°C, MS (ISP) 319.5
(M+H)™.



(MtH) +. 20 28. rac-3(3-Cycl opropyl net hyl -9, 10-di net hoxy-1, 3,4,6,7,1

| bp- hexahydr o-2H pyrido[ 2, 1-a]i soqui nol i n-2c#-yl am ne chl orohydrate (1:2),
mp. = 199023065388M5 (I SP) 317.3 (MHH) +. 29. PCT/EP02/14685
rac-3(3-Butyl-9-nethoxy-1,3,4,6,7,1 1b

] 3- hexahydro 2H pyr| do[ 2, 1- a] i soqui nol i n-—- 295- yl am ne chl orohydrate (1:2),
mp. = 197-210C, SP) 289.3 (M+tH)+. 25 30. rac-3(3-Butyl-1,3,4,6,7,1

| b( 3- hexahyd?o- m%ﬁr ueidf 80 -dirathe gy Ldret,T-hi tf-BexahadiongH-pymidofbhydr at e (1: 2)

as a solid, M5 th ifolth- §a(y&4‘fhi}1$ch1%}ohyfd?£te§£%y %yl 280-362PCOM ( %s%)rsw.s

| b[ 3- hexahydro 2 rido [2,'1- i soqui‘nolin am ne  chforo ate
(1:2) as a sol i @M (ISP) 2592(|\/Hr|—|)+ 32.
rac- 3f 3- But yl - 8, 9- di met hoxy-1, 3, 4, 6, 7, 11b( 3- hexahydr o- 2H pyrido[ 2,1 30

g]llg sgquu( noIH)Bm 2~ %%?\gmme- b@uybbsﬁdétab?-u,@7 ,1 b p-hemhidfr-1R0GridB (4 SP)
+ 0,

rac- 3(3- But yl - S?ﬂ%? i@ E OW%@g?%ﬁaazg(%Phe%gﬁfg? 28 9P %Ools[é(l\f"'H) .

a] i soqui nol i n- 2(x yl am ne chl orohydrate (1:2) = 260-265C, M5 (I SP)

319.5 ( M+HpS. 3ak-20-Amino-3B-butyl-9-methoxy-1,3,4, 6 7, llb hexahydro -2H- pyndo (2,1-

3 soqui nol |- 16 L DSkm grigdiin it B SN GUOCHISRIFT SR SRR
M+H) + 35
E ac H)Za Ami nd63( 36U yiutyl- el hrdiyethony-2.3d,42,6 %80 921k Brdperhydm=l Bypyrif b21 -

?Msﬁ?qw nol i n- 1@pknstthAARNSRLYRLENE dhldlohyfiate (122)38¢p. 322445 29RC (NSKISEE 393 4

+

rac- 70- Bl?t yI 1(1112'-}& nmet hoxy-2, 3, 4, 4a, 6,7, 8,9, 9a, 13b( 3-decahydro-| H pyri do[
1, 2- f]phenanthridin-8(3-ylam ne chlorohydrate (1:2), mp. = 225-233C, M5

( I SP) 373. 43710 rddVFHButyl31,12-dimethoxy-2,3,4,4a,6,7,8,9 9a,13bB -decahydro-1H-pyrido[1,2-

7(3-Butyl b id
{iCZ-(f] pﬁe%ant #;p}%néhtgﬂaﬂ’loamyﬁag%gﬁfslgls{)@é ?@?’1@4‘?%53%2@@@@%%@5 0
(1SP) 373.5 (MMHH)'38. rac-2(3-Ani no- 3f 3- but yl - 10- met hoxy-

1, 3,4,6,7, 1l b(3- hexahydro-2H pyrido[ 2,1 15 a]isoquinolin-9-o0l chlorohydrate

(1:2), mp. 35 230 2@-?‘&%1 nk@ﬂ B&@) 1§Q§et§0)§yw3'!)4, 7,1 hexah ro 2H- yndo
rac-za- Ansl no-3(3 1Ecgjqu1r|161}n09n? 1}1}1 rohy:clirate 1:2 r7n1} _IE) 0- 237°é S ES%)%’?OSpyM-&QJJ 1

39.  rac-20-Amino-3f-butyl-10-methoxy-1,3,4,6,7,11bB-hexahydro-2H-pyrido([2,1-
alisoquinolin-9-ol chlorohydrate (1:2), m.p. = 230-250°C, MS (ISP) 305.5 (M+H)".

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

20 41. rac-3p-Isobutyl-9,10-dimethoxy-1,3,4,6,7,11bB-hexahydro-2H-pyrido[2,1-
alisoquinolin-2B-ylamine chlorohydrate (1:2), MS (ISP) 319.4 (M+H)™.

42.  rac-3B-Isobutyl-9,10-dimethoxy-1,3,4,6,7,11bB-hexahydro-2H-pyrido[2,1-
alisoquinolin-2ci-ylamine chlorohydrate (1:2), MS (ISP) 319.4 (M+H)".

25 Example 43

A solution of 500 mg of rac-9-benzyloxy-38-butyl-10-methoxy-1,3,4,6,7,11bf3-
hexahydro-pyrido[2,1-a]isoquinolin-2-one oxime in 60 ml of ethanol is treated with 1 g of
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 (a) 0.08 g of rac-2f3-amino-3p-



a] i soqui nol i n-9-o0l chlorohydrate (1:2), mp. = 230-250C, M5 (ISP) 305.5
(M+H) +. 40. rac-3(3-Butyl-9-nethoxy-1,3,4,6,7,1

| b( 3- hexaw@dBOsBBE pyri do[ 2, 1-a] i soqui nolin- 2(3-ylam ne cRCOEPLY 68 €
(1:2), M5 (I1SP) 289.3 (M-H)+. 20 41.

rac- 30- | sobut yl - 9, 10- di net hoxy- 1, 3, 4, 6, 7,"2¥bP- hexahydr o- 2H pyri do[ 2, 1-

a) i soqui nol i n-2~-yl am ne chl oroh%/drat e (1:2), Ms (ISP) 319.4 (MtH)+. 42.
r ac- 30- | sobbugil-19;methdkyrd 3io%¥-1 153 haxahydrot R HPprédad Ay ekl isoQunplim-9¢iel[a8 a Folid,
al | soqui nol ings AapySi 1§ CREW H Eof rhe B ardBol (BB ethbl) - 25

Exanpl e 43 A solution of . o ]

rac- 9- benzyIlé(’y@?y(léb%ﬁ{e%h}’ﬂm%%rhﬁi@ﬂ[%}fﬁ]!§96‘,11?191En19o{’1:¥5 asel&RO (ISP §93-do] 2,
1- a] i soqui ngMyH)2-one oxime in 60 nl of ethanol is treated with 1 g of a
ni ckel -al um num al l oy and stirred thoroughly for 18 hours at room .
e 1 SALh i Babh 555 b3 DSl PRl §
chr omat ogr aphyyl-Oslior dioeetigedy; 1,81 6tH, tib@rrdhhydrorgtridah) L /a2i58quiastim At amoxime
pydroxi de (9ad240dn bRl 0L R Rl 5834 Abeohdnfln8 pyi i 21 21804 fiReIR-3- VO

03/ 055881 P 485
but yl - 10- nehesydescidbetl ip, Examplel B- hexahydr o- 2H pyri do[ 2, 1- a] i soqui nol i n- 9- ol
as a solid, M (ISP) 305.4 (MtH)+ and (b) 0.24 g of

rac- 2a- am no- 3f 3;bsitgy} -BQE"yY-'l_OngthQX}ﬁi,?) 44@;@,11bB-hexahydro- yridoFLZ,l—
f 3- hexahydr o- 2H- pyr.j do['2, 1- a] i soqui nol i n-°9-of as a solid, I\/BP(I SP)" 305. 4
( MkH) +. TRESHRQIW- 288 ORHN ¥R RpT 48344 e prepared in anal ogy to the
preparation of rac-3(3- butyl-9,10-di nmethoxy-1,3,4,6,7,1
| bf 3- hexahydr o- pyr9-BehBldzyad 3-batylHl 0ahéthoBr 036, R/ NiES-haxuhyd A pdido[2,1-
f3-butyl -9, 1 godi rre(hhgﬁ(y- 1, 3, 4,_31,1§11]1 Lb f3-hexahydro-pyrido [2,1-a]
i soqui nol i n-"2- Ohe a5 a8S P ithed ng ‘npl e 1. rac-9-Benzyl oxy-3
f3-butyl -10-nmet hoxy-1,3,4,6,7,1 | b f3-hexahydro-pyrido [2,1- 10 a]
i soqui nolin-2-one oxime, mp. = 148-149C rac-9-Benzyl oxy-3
f 3- butyl - 10- net hoxy- 1, 3,4, 6, 7, 11b fi-hexahydro-pyrido[ 2, 1-
a] i soqui nolin-2-one, mp. = 118-119¢x,E¥Ro0RLesd44 and 45 15 The fol | ow ng
conpounds were prepared in analogy to anple 1. 44. rac-9,
10- Di net hoxy- 3f % p?(ﬂ]yl,- 1,3,4,6,7,11b f 3- h:csix_ahy ro-2H:-pyrido [2, 1-

15 he follo

wing compounds were prepared in analogy to Example I:
44.  rac-9,10-Dimethoxy-33-phenyl-1,3,4,6,7,11bB-hexahydro-2H-pyrido[2,1-
aJisoquinolin-2-ylamine, MS (ISP) 339.4 (M+H)".

45.  rac-20-Amino-3f-butyl-9-methoxy-1,3,4,6,7,11bf-hexahydro-2H-pyrido[2,1-
alisoquinolin-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 rac-3B-Butyl-9,10-dimethoxy-1,3,4,6,7,11bPB-hexahydro-pyrido[2,1-a]isoquinolin-2-

one oxime described in above Example 1:

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



a] isoquinolin-2-ylamnne, M5 (1SP) 339.4 (MtH)+. 45. rac-2a- Amrino-3
f3-butyl -9-nethoxy-1,3,4,6,7, | |b f3-hexahydro-2H pyrido [2, 1- .
a] i soqui rebionsssel as a resin, M5 (ISP) 305.4 (MrH)+. 20 Poa/Epductsss used in
Exanpl es 44 and 45 (conpounds of fornulae_#%_and 1) which have not been
descri bed above can be prepared according t he procedures descri bed

bel or in anal j d ri tiv conpounds of fornula I1)
Tﬁeorgllomnng cdﬁaﬁn& 8££&&%S%kh%§ BgﬁFé the procedure for the
preparation 25 of rac- 3p-Butyl -9, 10- dlnethoxy 1,3,4,6,7,1

| b( 3- hexahydr o- py#s fellpwineg compowgds rsiprepazed pranatngy e thbgoréduesifor thabov e

Exanpl o 11 raepadén Bt RIS G0N AR oy S S0 B gl L DEXARNGor Py | dO

2,1-a] i1so lnolln one, oxi
[PCT/ EP]02/ 14 §°qu1§8h?<'§t6?t?ededé‘iﬂi’e\$ﬂalfll e¥e Bxamplelinds of formula I111) The
fol l owi ng conpounds are prepared in analogy to the procedure for the

preparatidn of rrac930BDBukithbxy93B-FhehyTer 103y HbB- HexBhylr éyyndo [2,1-a]is Igt(nnohl

| b( 3- hexahy do} i soqui nol i n-2-one descr’ be bove
1: 5 rac-9, %%8E§¥£Pho%§%%éc%%henyl 1,3,4,6,7,1

| b( 3- hexahydr o- pyrido[ 2, 1- a]|squ|noI|n- 2-one, mp. = 232-234C.
3(3- But yl - 8- hydr3fxBu @E ﬁtimdm—ﬂn&thQ}ﬁ'-173,416,7{,b1b$-hemhwdnpyrml[2,ﬂ0 [2,1-

[ [ ' 4.82 g of
al] i soqui nol iy ¥BA8lin M dhe, m. 322§2’3 10 Exanple 46 A m xture of
rLc 3(3- butypméqnetﬁ%xy f 3,4 3 %Q%?B hexahydro-2H pyrido [2, 1-a]

i soqui nolin-2a-ylamne in 23 n1 of an aq. 48 %solution of HBr is stirred 7
h under reflux. The mxture is cooled to 0C and an aq. 20% sol ution of
NHAOH is added to reach a pH =9 followed by Nad till saturation. The
product 16 extracted with 15 dichl or omgkhdpr.46The conbi ned organic |ayers
are dried (Na2SO4) and the solvent is evaporated to obtain 4.80 g of

' ahydr o- ZFL r|do

| Soquimol i neo- ot APHECpP £std qr ARG o4 b ot hehyaro 2
pyrido[2,1- a]1soqu1nohn -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 aqg. 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 (Na;SO,) and the solvent is
evaporated to obtain 4.80 g of rac-20-amino-3f-butyl-1,3,4,6,7,11bB-hexahydro-2H-

pyrido[2,1-alisoquinolin-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 1bB-hexahydro-2H-pyrido[2,1-
alisoquinolin-20-ylamine chlorohydrate (1:2)

(i) To a solution of 4.50 g of rac-2Qi-amino-3f-butyl-1,3,4,6,7,11bB-hexahydro-2H-
pyrido[2,1-a]isoquinolin-9-ol in 36 ml of anhydrous DMF are added Et;N (12.78 ml) and
di-t-butyl dicarbonate (4.44 g). After 3 h stirring water (180 ml) is added and the product

25 is 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-(3B-butyl-9-
hydroxy-1,3,4,6,7,11bB-hexahydro-2H-pyrido[2,1-a] isoquinolin-20¢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-(3[3-butyl—9-hydroxy-1,3,4,6,7,11bB-hexahydro-2H-
pyrido[2,1-alisoquinolin-20i-yl)-carbamic acid tert-butyl ester, phenethyl alcohol (35 )



20 rac- 3(3-Butyl -9-phenet hyl oxy-1, 3,4, 6,7, 11b[ 3- hexahydr o- 2H pyri do[ 2, 1- a]
i soqui nol i n-2a-yl am ne chl orohydrate (1:2) (i) To a solution of 4.50 g of
rac- 2a- arwvp®3/0388t but yl - 1, 3, 4, 6, 7, 11b( 3- hexahydr o- 2H- PCT/EP02/14685
pyrido[ 2, 1-a]isoquinolin-9-ol in 36 mM of inhydr ous DVF are added Et 3N
(12.78 m) and di-t-butyl dicarbonate (47 After 3 h stlrrlng wat er

180 mM) is added ,and, t he .product 5 IS extra d wit ort of ther
gl'he conz)l ned? Ibffg‘éﬁheBYP NG PB 2k WER&%@§ gﬁﬂg’ §i Em% It\‘}’@h hosP ine/g

evapor at ed t s tinidichdrentthade (préom\lb. Cils ptrds;&tred sndpdi-t-bugt atodichbxybdte &y %ﬂ%&.
l(’zlcl- '( g?Sgglﬁ Tﬁgéﬁﬂzﬁérgt ﬂy ha%%gt A ‘Qﬂ}\ (e pol}gmgrt qg’ Iﬁlfaer%t aa%v% 'an%' %vzatsgecf) with

| b[ 3- hexahyd IGh}Z)FPrpyﬁhadt) [azd Irlﬂ]m@@gmlcrmd 02 2¢lx isyaddedarif@nizch adirihg the acid is
g_g(r)t nguz)?‘/lsr S%&ﬁfah@&?ﬁ QHéitl'aﬁidof?sg‘g( ?la ?_Nlak%%mlﬁlﬁl?rb ’%Q:h&)% %Qéﬁy‘ek éﬁ_@hga X458, 0"
pyrido[ 2, 1- aﬂfﬁg'ﬁlfpg{&l{ ﬁzata;fﬁ d. The predHct isdeqlefed é? its é\hwgtrocab@@ﬁ Dbyesipitatidn
al |COhO| (35 fr))mV\@ pg/M5§l@]soRﬁUnEﬁp%ﬂi%Q8§ate %9 @Bt FdcPPRBYyRDHRAERSGIRP. 2
po ystyrene ine resjin

di chl or orret h 6(% é’ﬁh?‘g";’g‘i’iﬁ’r% L?gg' g‘%/ ‘ﬁlmdﬂﬁwo‘é’ EaFIE}S%ShYgf%e §1:2)
added. The afexbtaired & asoHEMSIPY 379 BENHHDE. pol yner is filtered away and
washed with dichloromethane and trifluoroacetic acid (2 nl) is added.

After 2 h stirring the acid is 5 neutralised by addition of sat. aq. Na2CGO3
sol ution.10The organic layer is dried (MgSO4) and the sol vent evapor at ed.
The product is isolated as its di hydrochloride by precipitation froma 1.5
M HC solution in ethyl acetate. 83 of rac-3(3-butyl -9-phenet hyl oxy-

1,3, 4,6, 7, 11 b(3- hexahydr o- 2H pyr i do[ 2 Exammaples 48;GP nol i n- 2a- yl ami ne
chI orohydrate (1:2) are obtained as a solid, Ms (IPS) 379.3 (MtH) +. 10

Exanpl es 48-59 Thge Follb WOy doB SO U EISe §3Pare ik IeRE ekzi}nﬁl@@bogy to
exanpl e

rac- 3(3-Buty}s 9-et ( 1, dQ[.2 unoI|
n- 2a- ( yl ani % “chi* 6?@%‘&?’59’«;}?%5} élé'g 731 E h)f\‘%(’%?%%}/ %@@ 12] (“ng ?1%

rac- 30- But yl - 9- prlapineychlor8hydite{12) as a solid, MS (ISP) 303.4 (M+H)".

| b(3- hexahydr o- 2H- pyri do[ 2, 1-a] i soqui nol i n- 2a-yl anmi ne chl orohydrate (1: 2)

as a sol i ﬁyd%% (271lgi-§p %l-?—é{r%%—%/ 13%% 7 fﬁ)(B' IgexgH)tfcf%yﬂ-% gd?idgf‘ét]yg]'ls]dq%mdlﬁx 7,

| b( 3- hexa
20-ylamine chlorohydrate 1 2 as a sohd MS (ISP) 317.4 (M+H)™.

50.  rac-9-Butoxy-3f3-butyl-1,3,4,6,7,11bP-hexahydro-2H-pyrido[2,1-a}isoquinolin-2¢ci-
ylamine dihyrochloride as a solid, MS (ISP) 331.4 (M+H)".

51.  rac-3B-Butyl-9-isobutoxy-1,3,4,6,7,11bp-hexahydro-2H-pyrido[2,1-a]isoquinolin-
20 2a-ylamine chlorohydrate (1:2) as a solid, MS (ISP) 331.4 (M+H)".

52.  rac-9-Benzyloxy-3P-butyl-1,3,4,6,7,11bf-hexahydro-2H-pyrido[2,1-alisoquinolin-
20-ylamine chlorohydrate (1:2) as a solid, MS (ISP) 365.4 (M+H)".

53.  rac-3P-Butyl-9-[2-(4-dimethylamino-phenyl)-ethoxy]-1,3,4,6,7,11bB-hexahydro-
2H-pyrido[2,1-a]isoquinolin-2a-ylamine chlorohydrate (1:2) as a solid, MS (ISP)
25 422.5 (M+H)™.

54. rac-4-[2-(20-Amino-3f3-butyl-1,3,4,6,7,11bB-hexahydro-2H-pyrido[2,1-
a)isoquinolin-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]-1,3,4,6,7,11bB-hexahydro-2H-
30 pyrido[2,1-a]isoquinolin-2¢-ylamine chlorohydrate (1:2) as a solid, MS (ISP) 400.6
(M+H)".



yl am ne di hyrochloride as a solid, M5 (ISP) 331.4 (MtH)+. 51. rac-3
f3-Butyl-9-isobutoxy-1,3,4,6,7,1

| b( 3- hexaWpdBO5BBE pyri do[ 2, 1-a] i soqui nolin- 20 2a-yl am ne PCRIEPODIMGEF at e
(1:2) as a solid, M5 (ISP) 331.4 (MtH) +. 52.

rac- 9- Benzyl oxy-3(3-butyl -1, 3,4, 6,7, 11b( 3-ffexahydr o- 2H pyri doJ 2, 1 al i soquin
olin- 2a-ylam ne chlorohydrate (1 2) as a solid, M5 iISP 365. 4 N%Fg 53.
r ac- 3( 3- But yb- 9743 [-Bugilrie(myyidirdnidmsthery)-1 Sdsth b X hB-heahyde-ZH mysido[2,1-

f 3- hexahydr o- t 2
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A1 soqui nol o4 0 ”%83%2%%»7%8@aﬁv&wsﬁwo%}f)'e?&ﬁ%ﬁﬂiﬁﬂﬁia%@ PRI o

M5 (| SP) 404 6a[1bdkjﬂ)ﬂohﬂ§50(—ylam1ne trihydrochloride as a solid, MS (ISP) 366.3 (M+H)™.
rac-33-Butyl -9-[ 2- (4-met hyl -t hi azol -5-yl)-ethoxy]-1,3,4,6,7,1

| U35 ey dso- o B RUISh Bty S IR e AR B OBl
56. rac-3 f3-Bu¥ ba(qmy@p@qﬁh)éeybmdﬂmhy qrate (3;2) a6 a ¥olid, MS (ISP) 361.4 (M+H)".
| b[ 3- hexahydro-2H pyrido [2,1- a] isoquinolin-2a-ylam ne chlorohydrate

(1:2) as a 39! i ¢y ABBubyBR)( ﬁﬁl@réhc(lM*@yl"etho%y) 1,3,4,6,7,11bB-hexahydro-2H-

rac- 3(3-Butyl - R din- 2-vyl hox

e o ot i oS Gyt 21 29 ol BPHISEE 2
solid, M5 (ISP) (BB8I3. (MH)+. 5 58. rac-(2(x-Am no-3[3-butyl-1,3,4,6,7,1
Ib[3-hexahydro-2kkpyrido[2,1-a]isoquinoIin-9- yl oxy) - acetic acid ethyl

ester ch] orohydrate (1:2) as a solid, Ms (ISP) 361.4 (M-H)+. 59.

rac- 3(3-Butyl - 9-(2-norpholin-4-yl-ethoxy)-1,3,4,6,7,11b(3-hexahydro-2H
pyrido[ 2, 1- a] i soqui nol i n-2a-yl am ne chl orohydrate (1:2) as a solid, M
(ISP) 388.4 (MtH)+. 10 Exanple 60 rac-9, 10- Di net hoxy- 3(3-pyrrol -

| -yl-1,3,4,6,7,1 | b(3-hexahydro- 2H—pyrEﬂ@nP& 69- a] isoquinolin-2a-ylanine
(1) 2-Am no-9, 10-di net hoxy-1,6,7,1 | b-tetrahydro-4H pyrido [2, 1-a]

i soqui nol i ne- 3- rﬂ@,@@@ﬁ%ﬂidx’?-%bﬁrﬁt mﬂ- 185637,11bB-hexahydro-2H-pyrido([2,1-

aJisoquinolin-20-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
(MgS0y), 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 (MgSOy),
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+H)™.

30  (ii) rac-30-tert-Butoxycarbonylamino-9,10-dimethoxy-1,3,4,6,7,11bf-hexahydro-2H-
pyrido[2,1-a]isoquinoline-2B-carboxylic acid ethyl ester
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yl) - propiwpoios/ossssd et hyl ester (Hely. Chim Acta 1958, 41PCIEPP2/14683 g,
45.0 mmol ) in cycl ohexane (340 nL) was treated with sodium ethylate (9.67
g, 135 mml) and heated in an oil bath, ad-the ethanol fornmed during the
reacti on was &m)ved by di tlllatlon over 20 30 mn, while nore cycl ohexane
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- pyrido[?, 1@}‘?&7&%@%8}%‘ Z‘Q}%g;{ﬁﬁéf“% Qflld%nyl ester WD 03/ 055881
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sol uti on of QHiAnrare20: tbﬁ—ﬂﬁmydmb(qnylamino—9,10—d1methoxy—1 3,4,6,7,11bf3-hexahydro-2H-

1,6,7,1l b-te 2 - al LRl Lcarboxylic acid ethyl
ester (1.00 Bmﬁ'gé&la]%ggpgﬁ ![IQO{BZ{YQ Cﬁlﬂd?ﬁdggérlgﬁ %}&??ﬁj then after 30 mn the
honbgeneous sol ution was treated W|th sodi um bor ohydri de (237 ng 6. 02
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solid, M (| 8Byring3Ems&ofitibirdddHor ¢ihi iThe solvent was then evaporated the residue was

rac-(2a-tert O@g&f&%q%%qtqﬁ&?gﬁ{@%n@l %]éS‘BE ?i’em’o@e fesidual water enzyl

1bf - hexahydr rbam ¢ acl
ester A s8I ugzegﬁopfcally The residue was suspended int uene 20 mL) and treated with

rac-2a-t ert - BisheX)IpR6PRBHI 2AHE P5ed kY 2HO RO HidkridetPlabhife B, 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 h. After cooling and partitioning between dichloromethane and water, the

25  organic layer was washed with brine, dried (MgSOy), and evaporated. Chromatography of
the residue (SiO,, CH,Cl,/MeOH/NH,OH 95:5:0.25) produced the title compound (278
mg, 24%). White solid, MS (ISP) 512.5 (M+H)".

(iv) rac-(3b-Amino-9,10-dimethoxy-1,3,4,6,7,11bf-hexahydro-2H-pyrido[2,1-
a]isoquinolin-20.-yl)-carbamic acid tert-butyl ester

30 A solution of rac-(20.-tert-butoxycarbonylamino-9,10-dimethoxy-1,3,4,6,7,11bf-
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)".



hexahydr o- 2H pyri do[ 2, 1- a] i soqui nol i ne-3(3-carboxylic acid ethyl ester
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was treat ed vvith toluene (20 nL), the suspension concentrated and 35 the
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Examples 61 and 62

The following compounds are prepared in analogy to Example 1:

20 61. rac-9,10-Dimethoxy-3p-p-tolyl-1,3,4,6,7,11bB-hexahydro-2H-pyrido[2,1-
a]isoquinolin-2f-ylamine as a yellow powder, MS (ISP) 353.3 (M+H)".

62. rac-9,10-Dimethoxy-3f-p-tolyl-1,3,4,6,7,11bpB-hexahydro-2H-pyrido[2,1-
a)isoquinolin-20i-ylamine as a yellowish powder, MS (ISP) 353.3 (M+H)™.

The educts used in Examples 61 and 62 (compounds of formulae II, III and VI)
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 II)

The following compound is prepared in analogy to the procedure for the preparation
30 ofrac-3B-Butyl-9,10-dimethoxy-1,3,4,6,7,11bB-hexahydro-pyrido[2,1-a]isoquinolin-2-

one oxime described in above Example 1:



100C for 105 mn, then evaporated, and the residue was chromat ographed

(Si 02, heptane/ethyl acetate gradient) to afford the title conpound (87
ng, 75% .wohBnsesssolid, MS (I1SP) 428.3 (MrH)+. 10 (vi) ra®C¥/EPO2/Dieset hoxy- 3
(3-pyrrol- | -yl-1,3,4,6,7,1 | b(3-hexahydro-2Hpyrido [2,1- a]

i soqui nol i n-2cc-yl am ne rac- (9 10- Di net ho?ﬁ-S (3- pyrrol -1-yl-1,3,4,6,7, |
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sol ution (4 Mldd stiAxadeyellbwilh) povader IS ¢sdh 367.0 (Mu@)*1 h, and evapor at ed.
15 Chr omat ogr aphy of the resi due (Si 02, 'CH2C127 MeOH/ NH4C]-| 95: 5: 0. 25)

produced the k‘l e cogEound %é() m e solid, Ms (ISP) 328.3
(M+H) +. Exanpl es &0 ‘f‘Bg‘?W ) hbjnds are prepared in anal ogy

to Exanple 1: 20 61.
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a] i soqui noI i andesynbftdﬁeab@yeExa}ep dwi sh powder, Ms (ISP) 353 3 (I\/H—I)+ The
educts used in Exanples 61 and 62 (conpounds of formulae II, 11l and VI)

25 whi ch have nojscdbgen siareddxhen ﬁd@&ym@% ﬂﬂﬂmh@ﬁﬁ@% n@ﬁ'mfhlrég’l,s&gnhgﬁq

rocedures escrl bed ow of in a er et deriva
Fcorrpound of T%ﬁeﬁﬁﬁ’éof})‘}’{‘%@‘f’%ﬁri r}lﬁﬁ% 2%‘*&{} s prepared in analogy to
the procedure for the preparation 30 of
rac- 3(3- Butyl - 9, Athfbieihivdideldedivdtiv, (Zoﬂapound of formula V)
Ib(3-hexahydro pyrido[ 2, 1-a]i soqui nolin-2- one oxinme described in above

a0, 10 B mot hoty SIS EappRApha s dtore 1P o) oAby (1485 9204 o
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[ 2, 1- a] i soquikiedctddwith 806 nflRe 61186 of Ethab THE cEMBINRH @rganic layers are dried
15 (NaySO,) and the solvent is evaporated to obtain 4-dimethylamino-3-p-tolyl-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 AcOEt (17 ml) and iodomethane
(1.46) is added. After 1 h the formed solid is collected by filtration, washed with AcOEt
and dried on the vacuum. 2.61 g of trimethyl-(3-0xo-2-p-tolyl-butyl)-ammonium iodide
20 are obtained as an off-white solid, MS (ISP) 220.3 M™.

Examples 63 and 64

(i)  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-1,3,4,6,7,11b-hexahydro-2H-
benzo[a]quinolizin-2-one (D. Beke, C. Szantay, Chem. 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, filtered 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-3p-(3,4-dimethyl-phenyl)-



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

i soqui nolin- 2-one as an off-white powder, M5 (I1SP) 352.3 (MtH)+. Ammoni um
i odi de dewpwawsisel (conpound of formula V) 10 A m xture of PCT/EP02/14685

4- et hyl phenyl acetone (3.01 g), parafornmal dehyde (0.489 g) and

di met hyl ami ne hydrochloride (1.49 g) in M (2 i) is stirred under refl ux
for 3 h. The reaction mxture is diluted with 20 mM of water and the

product is é)@ﬁ‘l’»@éﬂébﬁﬂeﬁhYﬂmszBmdQﬂ%é -ajisoguinelin-2apness adighit yéllow whidl Hv

T ons o SR Lo RE O 2 B 50 SRl B R 20
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D net hyl am A6 él\’b'}ﬂ byl -butan-2-one is dissolved in AcOEt (17 m) and
i odoret hane (1.46) is added. After 1 h the fornmed solid is collected by

filtrati on hed wi t h AcOEt 0 vacu

tri eyl ¢ D508 St Sishropin o ak bR ol ORROB0 s L g ibEbe D

of f-white sol3g416,7lv$b[64h‘sj?a)hyaf@p;3r1ddi{2 1-Exsagpinedin6B oaath £l Of $thadols adyled21.2
paIIadiuma od| Lt - but,oxi de. an of tri-tert-
but yl phosphi ngé 0z‘air’ia‘iem 5 eg%tg n|8n a ga@ro% h%’dr%cvaonéiea%g%g%ﬁ ﬁlé’?tb%edlsvm th
argon t hr eesi@fed fqrésur ourk abboneﬁeﬁthmmf ﬁrrdnéwa'eer anldl &80 mgd¥mickelydnmifiom

this soluti 91]](911% 0. ARl %@({@)dw ncl}?éxQ)xm BfutldGs gdcieq cﬂ‘b%fsggl’ﬁé

1,3,4,6,7,1 exa ydr o- 2H benzo i zI.n-2-one_ (D.

Szant ay, 10Ch&HKtUgRs. stlgrsd aproppm tefmat)lredwg sishbdlierediandhe é‘?lufl@ﬁ isPrasied ur ane
are added. Tiee f@ﬁgwlt%fuwlﬁoﬁrﬁdﬂﬁﬁfé Bhe b Hi'ctl@y@ﬁed'réﬂﬂé@o%}@@ﬂluﬁl S0Rte Maer

ni ght. Thecg Freactlonlaﬂgl dWIth dlg et her Wfslhed w th wat er
and sat. aqeONEBHISGHRAMSE Ths rsyfer aHrfied 8y 5 wﬁtegrﬁa% lica g i ed over
sodi um sul f dicklorbiretiamednahshd/he. agammsniia wmy/amrm@glrodﬂm aresbtdimedi s

52 0 g of” 758 SUSINRERRRRERM, S chib R R o M oo St

PCT/ EPO 2Y51 4668 soluBion is added until a solid prec1p1tated
1,3,4,6,7,11b13- hexahydro- 2H pyri do[ 2, 1-a] i soqui nol i n-2-one as alight

yellow sol s 1hhe MRAEDEIY) 36323 cﬁnse@l@gp%gnﬁml Sy Bpabedivardatl 6,59

1 H), 3.93-3.71
Efn 7 t?) 2. 4- 2P2r1@%(2 lsa Hoqglrw#mdﬁsyla% hlegpohyd rasee@ 22 ( MrH) +.

14.4 mg of the title compound are obtained as a light yellow solid. This product is
eluted first during chromatography. '"H NMR (CDCls): 8 = 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)-1,3,4,6,7,11bf-hexahydro-2H-
pyrido[2,1-a]isoquinolin-2c-ylamine chlorohydrate (1:2)

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

25 eluted second during chromatography. '"H NMR (CDCls): 8 = 7.15-6.99 (m, 3 H),
6.75 (s, 1 H), 6.60 (s, 1 H), 3.85 (s, 3 H, Ar-CH3), 3.83 (s, 3 H, MeO), 3.4-2.9 (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:



5 (ii) To a yellow suspension of 86 ng of rac-9, 10-di nmet hoxy-3

f3-(3, 4-di net hyl - phenyl ) -

1, 3, 4, 6, AWOIBOSSBEXahydr o- pyri do[ 2. 1- a] i soqui nol i n- 2- one PRTAPN?/1485 et hanol
is added 21.2 ng sodium acetate and 18.0 hydr oxyl am ne hydrochl ori de.
The reaction mxture is stirred for four‘ggt]rs at roomtenperature. 4 n

of water and 150 rrggdof ni ckel -alum num alloy are added. 0.7 m of an aq.
32 % sodi um $dr @ k-DimethiosyrSPsCanabexpbemilis.>-41ths 1 1eB-hevahydeo-PH- st i r r ed
at room t enper atWrﬂcqy,qta]quﬁll‘holiﬁlj?tﬁﬁﬁﬂl@d}%rbhﬁi@@l(lll_tzl)_on is extracted

three tinmes with dichloromethane. The organic |layers are dried over sodium
sulfate and the_sol.vent is eyvaporated, The .residue | urified.b

chr omat ogr aphy (Eﬁ‘? P\Ei%C%}BP?un%WQW%?IBF@?%%ﬁ@t%]{l%ﬁ%}dls' S prg .Cté#ri‘bﬁ?fiéirs—t
97/3/0.3). Two pdadngtisoareogiptg NHNMRIGHCR): 8 =07.880124€¢h, i1 peademM (i, 3 n
di chl or onet hane u e h I rochl g Cj | gt IS

di chl or ongt ha soﬁ?’%‘%@@t?ﬁ)tg?gg?’?@? 3 BY 4O 90'EE 3B P53 dA 98 (hS10
rac- 9, 10- di nmet h6Ry-20B103 (m, diHeMB(ISHhaeys IMEIB, 4, 6, 7, 11bf 3- hexahydr o- 2H-
pyrido[ 2, 1- a] i soqui nol i n-2f 3-yl am ne chl orohydrate (1:2) 14.4 ng of the
title conpougyl OB (5l | lai b L211S
eluted fi rst&gu?{aﬁg@%r@%ﬁ?{ﬁgg‘iﬁgﬁ,h@.ﬁpﬂﬁoﬁkﬁ‘%ﬁ’%}g@%l-@@ b%agg&%%ﬂ({m 3 H,
6.70 20 (s, 1 HVridpldd-g gqulilnplﬁr,ﬂ@%—ésnlersﬁc mohydpee)(1:23. 84 (s, 3 H MO,
3.6-2.2 (m 17 H), 2.0- 1.8 (m 1 H. M5 (ISP): 367.3 (M-H)+. 64.

rac-9, 10- di met hoxXye 3i13-dogapbubdnRinybtafifedrysl 3 1ighBydlobs dolid. bTHisS phedith s eRitelt

ido[2,1-a]i i nol.i n-2a-yl am hi : :

Pt e confound aPe RLraiRE ety oM bu by ud =M 2t (it 0y 645579
el ut ed second dufmndHhcaads,ogiHapag0 ($H NMRB.8EBG23)m, BH> 2 MdG), 3.89(rhng 13 1
, 6.75 , 1 : . : K T , 3.83 , 3 H
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Exanpl es 65 - 68 30 The foll owi ng conpounds are prepared in anal o?y to
Exanpl es 63 &hd ®4-9-\Posethoxssh-maviEpdz).a.44 885-hexgghydm-2H-pyrido[2,1-

rac-9, 10- D et hogqymégh{oﬁnn%.ﬂgmn@mwdgﬁt@@&)6, 7, 11 b( 3- hexahydr o- 2H-
pyrido[ 2, 1-a]i soqui nolin-20-ylam ne chl orohydrate (1:2). The title conpound

CHEAARE T T ST R
during chromatography. '"H NMR (CDCl5): & = 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 MeO), 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+H)™.

20 68. rac-9,10-Dimethoxy-3p-pyridin-1,3,4,6,7,11bf-hexahydro-2H-pyrido[2,1-
a]isoquinolin-20.-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), 3.5-2.5
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)-1,3,4,6,7,11bP-hexahydro-
2H-pyrido[2,1-a}isoquinolin-2-one described above in Examples 63 and 64:

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



5H, 6.70 (s, 1 H, 6.60 (s, 1 H, 3.94-3.82 (m 10 H, 3 MO +1 H),
3.60-2.36 (m 10 H), 2.00-1.95 (m | H. M (I1SP): 369.3 (MH)+. 66.
rac-9, 10-Wormabsssy - 3( 3- ( 3- met hoxy- phenyl )-1, 3,4,6,7,1 | b[] 2Chrahydsd- 2H
pyrido[ 2, 1-a] isoquinolin-2a-ylam ne chlorghydrate (1:2). The title
conpound was obtained as a |ight yellow sot@d. This product is eluted 10
second during, chr t a ..JH NVR _(CDC13): = 7.30-7.24 (m_ 1 H),

6. 89- 6. 79 (7%‘%3'8-5&;{{%’ g%fﬂsg-%:?’-@%’,”é‘&éﬁ‘é& ?L?ﬂ) ?-4%%846’-(3‘@@2‘&)(’ 2 &o1m. 8
?/EO)H5 3. 82 (H). MS HSP}: 368QV+H)™H), 3.4-2.2 (m 11 H. MS (ISP): 369.3

M-H) +. 67.

rac-9, 10- D met hoxy3G35: i di Ny : , > L 1- a]
i soqui nol i n- 20- y! %({?ﬁ%ﬁédI%}b&X%ﬁP’gT%‘gm%%é%ﬁ@’ﬁ%@qﬁ%@f‘g‘ifé 6% nfg%%@%@-
obt ai ned as aisbigholiydronaphdainedas ahomnge sdide tH NMBI(GDEL ) § F$t38-8185 (mgl
chr omat ogt a 7 7hE ( 1307 6B Fnd 200y -oh.

H, 7. 2725, ?Ezgn?% gﬁ%ﬁ?é ,6'@?15@ 2@9 §'8§ Sé(lrp:IL)’%6@(%’.15731{52%93’4@‘?%&@78 ﬁ,’zz
MeO), 3.8- MO Hj» 35-380gm 181} 34013-29 (m.7 His MS §65P):3398 (M+HYZ 1. 92 (m 1
H. M5 (ISP): 340.3 (M+H)+. 20 68.

rac-9, 10- D net hoxy-3(3-pyridin-1,3,4,6,7,1 | b(3-hexahydro-2H pyrido[2, 1- a]
i soqui nol i n-2a-yl am ne chl orohydrate (1:2). The title conpound was obt ai ned
as a light yellow solid. This product is eluted second during

chromat ography. 1H NWMR (CDCl3): 8 = 8Ex§13'§'% -(Srf‘ 1 H, 7.68-7.62 (m 1
H, 7.26-7.16 (m 2 H), 6.75 (s, 1 H 6560 %s, 1 H, 3.87-3.80 (m 7 H),
3.5-2.5 25 (m 11 . M5 (ISP): 340.3 (MtH)+. The foll ow ng conpounds are
prepared i n analBypfollowingesompovaduwerepserirébin anakogy 50 Banpleilon of

rac-9, 10- di met hoxy- 3t 3- (3, 4-di net hyl - phenyl )-1,3,4,6,7,1 | b(3-hexahydro-

2H-pyri dej 2,6b- a] 8999 iﬁ-gﬁ%%lmﬂinb&%)%bpg,ﬁ,G N1 ERBlesde3@nd 64: 30
rac-9, 10- di net hoxy- 3& (? rret_hoxy-ghibg%ﬂ) -1, 476, 7. 1] ?13- exahydr o- 2H

pyri do[ 2, 1-a] i sdyEdREh11lisegHRolT Aivieahepel. M$ (ISRY 416P (MaHot i d. ' H NWR
(CDC13): 8 = WD 03/055881 PCT/ EP0O2/ 14685 -36 7.43-6.56 (m 5 H), 3.95-3.72
(m 11 H, 3 7020 riic-3 futyl39,46-mdBokyb-thethyl- 1,342,721 B f- hexablydid) 2H N ridb BB) -

368.3 (MH) +. -9, 10-di nethoxy- i di 2wl 1,3,4,6,7,11Db
2083 e v Sl ot B Rt et

71.  rac-3[-Butyl-7 5-(4-chloro-phenyl)-9,10-dimethoxy-1,3,4,6,7,11bS-hexahydro-2H-
15 pyrido[2,1-a]isoquinolin-2 ¢-ylamine, MS (ISP) 429.6 (M+H)™.

72.  rac-3f5-Butyl-7 o-(4-chloro-phenyl)-9,10-dimethoxy-1,3,4,6,7,11bS-hexahydro-2H-
pyrido[2,1-alisoquinolin-2 c~ylamine, MS (ISP) 429.6 (M+H)™.

73.  rac-3f-Butyl-75-(3,4-dimethoxy-phenyl)-9,10-dimethoxy-1,3,4,6,7,11b -
hexahydro-2H-pyrido[2,1-a)isoquinolin-2 a~ylamine, MS (ISP) 455.6 (M+H)".

20 74. rac-3f-Butyl-9,10-dimethoxy-7,7-dimethyl-1,3,4,6,7,11b B-hexahydro-2H-
pyrido[2,1-alisoquinolin-2 a~ylamine, MS (ISP) 347.5 (M+H)™.

75.  rac-3[-Butyl-9,10-dimethoxy-7,7-dimethyl-1,3,4,6,7,11b f-hexahydro-2H-
pyrido[2,1-a]isoquinolin-2 B-ylamine, MS (ISP) 347.5 (M+H)".

76. rac-7-Butyl-11,12-dimethoxy-2,3,4,4a/3,6,7,8,9,9a;13b S-decahydro-1H-
25 pyrido[1,2-flphenanthridin-8 5-ylamine, MS (ISP) 373.5 (M+H)™.

77. rac-7[-Butyl-11,12-dimethoxy-2,3,4,4a/3,6,7,8,9,9a d13b,3—decahydro—1H-
pyrido[1,2-f]phenanthridin-8 o~ylamine, MS (ISP) 373.5 (M+H)".



a] i soqui nol i n-2-one obtained as an orange solid. 1H NWVR (CDCl3): S =
8.38-8.35 (m 1 5H), 7.72-7.67 (m 1 H, 7.07-6.96 (m 2 H), 6.68 (s, 1
H), 6.62 ¥e,0305381 3.93-3.75 (m 8 H 2 MO+ 2 H), 3.65P8TAPIL/M6SL H),
3.40-3.26 (m 7 H. M5 (ISP): 339.3 (MtH) +,_Exanples 69 - 81 The follow ng
conpounds were prepared in anal ogy to Exanﬁ?e 1: 10 69. rac-4-(2/3

Am no- 3/i-butyl -9, 10-di net hoxy-1, 3,4,6,7,1 | b, 6- hexahydro-2H

pyrido[ 2, 1- aﬁ/ s obftgr b BrEyl-7 048(3y1| slumtbwmphfml)(ﬂ lsﬁb)ilmqhozsf- sprppthyl- 70.
rac-3/3-Butyl -9, 184 ne1 HRLL"ML py+idd{A14] 12@cﬂulnolm 2- lamlne MS éISP) 411.5
| bl - hexahydr o- 2I—|—§ﬁy%do[ | soqui noI i n-2-ylam ne, I\/g (1 SP 333. 4

(MtH) +. 71. rac utyl - 7/ 3--(4 chl or o- phenyl ) -9, 10- di met hoxy-1,3,4,6,7, 1
| b, 6- hexahydro-2H 15 pyrido[ 2, 1-a]i soqui nolin-2a-ylamne, M5 (I1SP) 429.6
(MrH) +. 72, 7%c- B8-7uBytyl-14,10 4imkthoxp-1pbansthyl-03,2Aa Ai6/768,9,0x,y3b-TeQhdie, TH 1

l( ll\)/{+l?:|) Eexagydr 0- Zﬁrlcpc}ﬁ Zdﬁ)plge%’afliﬂlq‘ cin? %%lrﬂg{nenM% (‘?Sliﬁl?:%%lr(?/IHE{? (1SP) 429.6

rac- 3/ 3-Butyl - 7/ 3- (3, 4- di net hoxy- phenyl ) -9, 10- di met hoxy- 1, 6, 7, 11 b/ 3-
hexahydr o- 2H®y r 14} 10-Pimpthesyrdicrpian 12,3,&,6,:7 hlhcrwbexamh(orgﬁ)pmﬂs Bl{ MrH) +.

20 74. rac- 3/ 3- Buighyuhok: mmxﬁﬁfémé (fqulsﬁ%famﬂ *3, 4,6,
| b/ 3- hexahydr o- 2 pyr| do[2 “a] i soqui nol i n-2a-yl am ne, I\/IS (I SP) 347 5

fm* .H%Zxaﬁi’dr S#%/CS 4- @y 10?&&%&%@%&%@@%%%@”%&%@9 28475

(MtH) +. 76. rac- ﬂﬁs&qﬁhiojﬁh-ﬂﬂ:yﬂa&nﬁleﬂﬂ%l&?%% 3(M4483,6,7, 8,9, 9ac

13bl - decahydro-l H 25 pyrido[1, 2-f] phenant hri di n-8[ Jyl am ne, Ms (ISP) 373.5
( M+H) + :

rac- 7/ 3- Blutyl 11, 12- di net hoxy- 2, 3, 4, 4a, 6, 6, 7, 8, 9, 9aal 3b/ 3- decahydr o- | H-
pyrido[ 1,2-f] phenanthrldln 8a-ylam ne, M5 (ISP) 373.5 (MtH) +. WO

03/ 055881 PCT/ EPO2imeidaivativesy(cogpound of formula IT)

rac- 3/ 3-Butyl - 7a- ( 3, 4- di net hoxy- phenyl ) -9, 10- di et hoxy- 6a- et hyl -

L34, 6( Kmﬁ) 10/ 3 hex ety ROt prépatk SPEHAAS!th BicdproeiiesedtBy eSP)

79.
rac- 7/ 3- But yPreE&railQnG’If m%kyﬂ@&%@mﬁw—@ %64 5/18P deyalydgo-pyridals Yecahydr
o- | H 5 pyrilidqhinblid-1-bnp bR dderittdrb8vamyiiamipiel: MS (1 SP) 387.4 (M+H) +.
80. rac-9, 10- D net hoxy-3 a-phenyl-1,3,4,6,7, | |b a-hexahydro-2H pyrido

[2,1- 15  rac-30-Butyl-9,10-dimethoxy-7 o~ (4-methoxy-phenyl)-1,3,4,6,7,11b orhexahydro-
pyrido[2,1-a)isoquinolin-2-one oxime, MS (ISP) 439.5 (M+H)™.

rac-7 f-Butyl-11,12-dimethoxy-2,3,4,4a/3,6,7,8,9,9a0,13b f-decahydro- 1H-pyrido[1,2-
flphenanthridin-8-one oxime, MS (ISP) 439.5 (M+H)".

rac-3-Butyl-7-(3,4-dimethoxy-phenyl)-9,10-dimethoxy-6-methyl-1,3,4,6,7,1 1b-hexahydro
20 -pyrido[2,1-a]isoquinolin-2-one oxime, MS (ISP) 483.5 (M+H)™.

Ketone derivatives (compounds of formula III)

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

a]isoquinolin-2-one described above in Example 1:

25  rac-3 B-Butyl-7 f-(4-hydroxy-phenyl)-9,10-dimethoxy-1,3,4,6,7,11b8-hexahydro-
pyrido[2,1-alisoquinolin-2-one, MS (ISP) 410.5 (M+H)".

rac-3 -Butyl-9,10-dimethoxy-6-methyl-1,3,4,6,7,11bfS-hexahydro-pyrido[2,1-
alisoquinolin-2-one, MS (ISP) 332.5 (M+H)".



a] i soqui nolin-2a-yl amne, M5 (ISP) 339.3 (MtH) +. 81. _

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

a] i soqui ebIonA2I88t yl ami ne, M5 (1SP) 339.4 (MrH)+. 10 OXi meTdPnl/vass ves
(conpound of fornula I1) The follow ng corrg)é)unds are prepared in analogy to
the procedure used for the preparation of”°" ol

rac- 3(3-butyl -9, 10-dj net hoxy-1, 3,4,6, 7,1 | b(3-hexahydro-pyrido[2, 1-

a] i soqui nol irﬂf“éﬂlolﬁ'é%%‘rfé'f@ﬁé‘@m}@éﬂ)ﬁﬂ@v@m@@[%ﬂéﬁﬂ 1b%h¢xab¥<ka—

But yl - 9, 10- dpyRIND Y] €8qifoIRLDNY M@ |4)38J5g§\44ﬁ .7, 1 | ba- hexahydr o-

pyri do[ 2, l-gf]bi soqui nol |a(r11 2-one oxi ne, IS\% (1'SP) 439.5 (MtH) +.

Gocanyar or | Hepy P AR B AT st e S eComedhol A 1 96 hessbdso-
(MtH) +. 1 ac-18xBof 31 -a]isoqEndlint2rmid dSyI §ietiyls) (M+H) .

-9, 10- di net hoxy-6-nethyl -1, 3,4,6,7, | |b-hexahydro 20 -pyrido[2,1 -a]

i i nol kn-2- i 3 + on [ pyat lhves
'<iﬁﬂgbﬂﬁdé”o'%fi?%?%%?ﬁ?1%ﬁiﬁkﬁf‘@wmﬁg%%%%ﬁ%é7%?belg-és%a&v?ﬁo-ana| ogy
to the procayEde[hdediso@rnelier2-qrree M G8K A4S (M+H)™.

rac- 3(3-butyl -9, 10-di net hoxy-1, 3,4,6,7,1 | b(3-hexahydro-pyrido[ 2, 1-

a] i soqui nol ipc-3AmeyHes0 diRethodRoVedinkuEl AL 6 71131bB5nexah}2fdrg-p_}Iri]c_io[2,1-

rac- 3/ 3- But yl.- 7/ 3- (4- hydr oxy- phenyl ) - 9, 10- di met hoxy- 1, 3,4, 6,°7,

| b/ 3- hexahy@ﬁQqullﬂrgY?%’ ﬁ%ﬁgﬁ%‘%ﬁﬁ a\éf?%HZ one, K/S (1SP) 410.5 (M+H) +.
rac- 3/ 3-Butyl -9, 10-di net hoxy-6-nmethyl -1, 3,4,6,7,1 | b/ 3-hexahydro-pyrido

[ 2, 1- a] i soqui-Adbutyk-21,bheimbBoky-BR)3,8826,3,9(9u b +decANDIOS/HPHESE -

PCT/ EPO2/, 14 - 23] - B & " +

(4-chl or é&p%ﬁg‘%ﬁr{f‘g‘f‘éf% E’%SQ}S@% 29 GHHY i bt _ hexahydr o-

pyrido[ 2, 1-a]isoquinolin-2-one, M (1SP) 438.5 (MH)+.

rac- 3, | 3- Butrgé-3#-B8yl-1& (3 4cdimstheaxyphend il 10-dimethakiy rier-megyd-1,34.6,76.185- 1 | b

f 3- hexahydr gy, 8y diddrad chﬂll]'- L Sofe NS (1 ] .5 (MrH) +. 5
O R 1 n‘éﬁogyﬁ 7\]3@?%41{_ rrgt%ﬁggy-(psﬁgﬁé* ?WJ' 46,7, 1

| b, 8- hexahydr o- ridol 2, 1-a]jsoquinolin-2-one, M (ISP) 424.5 (MtH) +.
r ac- 3/ 3- But Y Q‘@ﬁ%&tﬂf H{;%%é}{p%t\?@?}{-H%hfg}eﬁwlﬁﬁ»‘éflazﬁ,@%}%z >?a>f3‘é’rd%é190é€§¥9d1?&- pyri do
[2,1- pyrido[1,2-f]phenanthridin-8-one, MS (ISP) 386.5 (M+H)".

15

Synthesis of dihydroisogquinolines (compounds of formula IV)

In analogy to N.Sotomayor, E.Dominguez and E.Lete; Tetrahedron;51;12721 (1995).
rac-6,7-Dimethoxy-4,4-dimethyl-3,4-dihydro-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 sodium 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 in 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)".

rac-4-(4-Chloro-phenyl)-6,7-dimethoxy-3,4-dihydro-isoquinoline, MS (ISP) 302.3
(M+H)™.

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



a] i soqui nolin-2-one, M5 (ISP) 346.5 (M+H) +.
rac-7-Butyl - 11, 12-di met hoxy-1, 2, 3,4, 4a, 6, 7,9, 9a, 13b-decahydro-pyrido [ 1,2
10 f] phemaotobiossssn- 8- one, M5 (I SP) 372.5 (MtH) +. PCT/EP02/14685
rac- 3J3Butyl - 7a- - ( 3, 4- di met hoxy- phenyl ) -9, 10- di net hoxy- 6a
nethyl -1, 3,4, 6,7, 11b, 8 hexahydr o- pyri do[23%= a] i soqui nol i n- 2-one, M5 (1 SP)
467.5 (MtH) +. i . . —
rac- 7, QBut y1124-;71Dimetherrdxii-metorephenily 3¢- dibydio-igoquinoline o M (182 aiP8rdo-
| H pyrido[ XM+H)phenant hri di n-8-one, M5 (ISP) 386.5 (M+tH) +. 15 Synthesis
of di hydroi sogui nolines (conpounds of forrmula IV) In analogy to
N. Sot omayor,_ E. i.hguez.and E. L - fetr.ahe n; 51,127 1995).. ..
ac- 6. 7- b eGSR MO R Sk gl S0y
of 1,2, 3, 4- t(ESH)HPAr(d4-6HT- di net hoxy- 4, 4- di net hyl -i soqui noline in 100 20 n
of ethanol is treated with 2.3 g of iodine and 0.49 g of sodium acetate and
heat ed ungler,, ke&f hiXet 3o Thes i, ¢ 1 L@ .1 30
i of o T0% Z5a o et ) A TR A0 M ke MY 2304
diluted wi t HMwler and extracted with dichl oronethane (2 x 100 m). The
conbi ned organic extracts are washed with brine, dried over sodiumsulfate
and concentrated in vacuo. The foany residue is purified by 25
chromat ography (Si 02, dichloronethane-1% ammonia in nmethanol, 0-12% to
give the title conpound as a yellowi sh oil (0.72 g), M5 (1SP) 220.4
(MrH) +.  rac-4-(4-Chl oro-phenyl) -6, 7-di net hqxy-3, 4- di hydro-i soqui nol i ne, M
(1SP) 302.3 (M+H) +. AP 3
rac-4- (3, 4- D net hoxy- phenyl ) - 6, 7- di met hoxy- 3, 4- di hydr o-i soqui nol i ne, M5
(1SP) 328.4 30 TwtHplowing GaAnEGE8d RGiHeEPPRIC 4888ned 3gom the corresponding
rzgg'g, 7E %%%Q%&pu‘%ékéfo%& ROXUIY E8 kample4: di hydro-isoquinoline, M (I SP)

: +.
rac-4a- - ( 3, 4- D net haxy- phenyl ) -6, 7- di net hoxy- 3a- et hyl - 3, 4- di hydr o-i soqui no
line, MB (133p) 3UrDEnetioxy- a)-l#lqn&kl,é,,%hlﬁﬁ-ﬁ@s&}aﬁmzﬁﬁmﬂd%,2, 3, 4, 4a,
10b- hexahydr o- phéRedqiinbiigi2aeyl al¥iné, NEPYISRPO3A3 (NIMH) I .

83. 9,10-Dimethoxy-3c+phenyl-1,3,4,6,7,11borhexahydro-2H-pyrido[2,1-
alisoquinolin-2/4-yl amine, MS (ISP) 339.3 (M+H)".

15 84. 9,10-Dimethoxy-3[-phenyl-1,3,4,6,7,11bf-hexahydro-2H-pyrido[2,1-a}isoquinolin-
2-yl amine, MS (ISP) 339.3 (M+H)™.

85. 9,10-Dimethoxy-3/-phenyl-1,3,4,6,7,11bS-hexahydro-2H-pyrido[2,1-a}isoquinolin-
20yl amine, MS (ISP) 339.3 (M+H)".

20 Ketone derivatives (compounds of formula IIT)

(-/trans)-9,10-Dimethoxy-3-phenyl-1,3,4,6,7,11b-hexahydro-pyrido([2,1-a}isoquinolin-2-
one [a]p® = -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-a]isoquinolin-2-one ([a]p”® = +44.8 (c 0.28, CHCl;, 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-a]isoquinolin-2-one using
Chiracel OD (20 pum, 25 cm x 5 cm), eluting with Heptan/ EtOH/ DEA (80/20/0.01 at 80
ml/min).



Exanples 82 - 85 The follow ng enantiopure anm nes were obtained fromthe
corresponding 10 enantiopure ketones in analogy to Exanple 1. 82.

9, 10- D newbmsys8s1 phenyl -1, 3, 4, 6, 7, 1l ba- hexahydr 0- 2H- pyrl O[T APR2/14685
aJisoquinolin-2a yl amne, M5 (I1SP) 339.3 %(g/l'r , 10- Di net hoxy- 3
a-phenyl -1,3,4,6,7,1 | b a-hexahydr o-2H pyr [2 1 a] | soqm nolin-2,6-yl
amne, Ms (ISP) 339.3 (I\/H—|)t 15 84. 9q1 Dkqn§ hoxy- 3, 6- phenyl 1, 3, 4 6, 7, 1'
| bl - hexahydr o- 2H pyri do[ 2, 1- a] i soqui nol'*A=P amne, M5 (ISP) 339.3 b
(I\/H—I)t 85. 9,10-Di et hoxy-3/3 phenyl -1, 3,4,6,7,1 | bl -hexahydro-2H pyri do
[2,1-a] |soc{éﬁh62ﬁmm2a3 but}’hﬁllﬁeilm’a&oécySB)A 8.39.1B-Keldtjdiro- -220pikedsing -

(ltrans) <o, ﬁ uelisenk ﬁ@#l oy é’)%al%e% oy (G5 RY B PR T Y
i soqui nol i n- N é@ 711 41@1(31‘15((@0@}’2@0 ZHelisquinolin-23@enmjn ananalogy  to

+/ trans)s 9,Ek@mipléet hoxy- 3- phenyl - _ _
(1 3,4,6,7,11b- 1rnlde?xahydro pyrido[ 2, 1-a]i soqui nolin-2-one ([a]D20 = +44.8 (c

h | separation of the
8 orZErg esgj;ﬁgi-? a;Bu%}:'glG ﬁ.}fna& é“?xrggtrhgﬁbgg %?Iget%%xg-llfsrél% 7, 111? -hexahydro-pyrido[2,1-
9, 10- D et ha yo@;lphhm-;zl-erﬂe, 3,4,6,7, 11b- hexahydro- pyri do[ 2, 1- a] i soqui nol i n- 2-

one using Chiracel OD (20 p m 25 cmx 5 cm, eluting vmth Hept an/ Et OH

DEA (80/ ZO/Q)Okagolg o r’q@ 9%’19 ﬁ g:T/ 0 4685 840 EX Ie 86
(6S) - (2- A G- 3- but y ’é N T-ferFRU A
[2,1 a] i sod&h}f%msaq@ny L€ (Mﬁag‘@ﬂhl VIé@Zlmb,t Qi Ymﬂag‘uchlmR Tetrahedron Asymmetry,

6S) - 3-B I h ro;;ygjet yl
((ZII rrzet hox;!tllmil966 % A shgdgrgr o£| othanflaIS tr(fﬁﬁeﬁol‘?nﬁh21o3n7e nognaq ogy

to 5 Exarrplaéetilhei‘)égflmeﬁh SHODBHﬁy dxapdehanye 91'1(1@ ¢flae fo% yhour 8 A&reﬁ stich |
| b- hexahydr ainpy aindthek 20.1 - &b]f azsa@byuwmtmm;’a §mn(dnlun% ﬁ)‘?lkd'tvlré%”a&%fedl d She

S) -6, 7- Di mef hox ert- Si
((ZII %ydr oi soqu nglP%{r}Eu%V NESY %ﬁ?ﬂrﬁn ekB ”Ffatjor Sngt‘%ﬁﬁé%@@ﬁfs TiRe ryactioatiaintens is
Asymetry, co0led G6in nd 4éded iwitlBa SolutionfofrEIh aRelpot&siuhL By @dxietil 75 BT o8
of (2 15 water. The ethanol is evaporated and the aq. 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 (6S)-3-Butyl—3-hydroxy—6-tert—butyldimethoxysiloxymethyl-9,10—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 040 g of (68)-3-Butyl—3-hydroxy~6-tert—butyldimethoxy—
siloxymethyl-9,10-dimethoxy-1,3,4,6,7,1 1b-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 water (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
purified by chromatography (silica gel, hexane/ethyl acetate 0-70%) to give 0.30 g of (6S)-

30  3-Butyl-6-hydroxymethyl-9,10-dimethoxy-1,3,4,6,7,1 1b-hexahydro-pyrido[2,1-
alisoquinolin-2-one, MS (ISP) 348.3 (M+H)".



acetyl hexyl ) trinmethyl ammoni umiodid and heated under reflux for 4 hours.
After such tinme another 0.7 g of (2-acetyl hexyl)trinmethylanmoniumi odid
was addeowearvd/osdselr reaction m xture was stirred under refPaI/HPO2/ 1485t her 20
hours. The reaction m xture is cooled do and treated with a solution of
0.76 g of potassium hydroxide in 70 m of” 5 water. The ethanol is
evaporated and the aq. solution is e trac]:eeg three tines with 15 m of

di chl or onet hane. The conbi ned or gani EX¥RPESE{ 1% ¢ dried over anhydrous
sodium sul fate and evaporated. The residue is purified by chromatography

(silica gel, hexBErdbBowing caogbahds Wert@oéflarédingindbbgy 1o Biargplefl9:
(6S)-3-Butyl -3-hydroxy-6-tert-butyl di net hoxysi | oxynet hyl -9, 10-di net hoxy 20

1,3,4,6,7,1 - - [ 10 1h ' [ j 3 37l Xt f
di ast eofrer S%k’ﬁ%i%%ég%aﬁ?f%%f?ﬁ“h?ﬁf@( Ak i o
(6S) - 3- But yl - 3- yyaiidexds1 lisequinglin-y1yi-planebRydroghlpride s HiPP) 911.3 (M-+H)".
di net hoxy- 1,3,4,6,7,1 | b-hexahydro-pyrido [2, 1 -a] isoquinolin-2-one in
L Tt ACaE M-y a1l 8 ety

I [ [ N
stirred for 2 hdm”éiOi%éﬁh’lﬁ@q%lﬂ%én-?éﬁ@éPm} b dformsatc ot e e f SR 0G

m xture was poured into ice cooled water (49 m) and then extracted two
times with 39. mraoBfdidtyl-9,a0eimtthoxyFianethglans d,65% 1 g haxavpde- 2 vpyeid ofd; &

anhydr ous sodi unm,sul f.a nd.con tr dy i eV, 22 |y i due was then
purified by chr oarlr'le??%%lp gg‘rll%'}%i%ﬁnﬁeciqb%cﬁo%dgkglr?e@%ﬁ'%@de{'gf e 0-70%9 to give
0.30 g of (6S)- 30

3- But yl - 6- hyi oxyeBBriutyla7 4-04-ghlese-mbsyd 1t 9.3 0 Alimethoxy . bk Ayt fchessiridde]22]- 1

a] i soqui Rl i n- 2- : : 93 AN N 85
_41 Exarrglé)es g7 Vsl ’Tr?(q'-,‘lkf %?%Qﬁ\? %3”?:%4#?%3%%5 m?{é@’g??ggﬁ? ?E?g%g% ﬁgy to
Exanpl e 19: 87. racg-4-(2, 6- Am np-3/3-bytyl-9,10-di net hoxy-1,3,4,6,7,1

DI - hexanydri: 2ac aiieigk bl L iosaahentl oo TP Ra oy b Gtahidae 2Hs
(1SP) 411.5 (MrHjytido[B18&Bisoquinolin-2a~ylamine hydrochloride, MS (ISP) 429.6 (M+H)™.
rac-4-(2/ 3- Am no- 3, 6- butyl -9, 10-di net hoxy-1, 3,4,6,7,1 | b, 6- hexahydr o-2H

P oL L soaul ok 7525 0 nRenel il 050l Sl 15, e
| b/ 3- hexahydr o- ZtéxplyydrdFptridelR, li-sleggitinolin@ylaamd hedrbghlogds | M8 i(HP) 4666
(1SP) 33354 (MrH\tp)*

93. rac-30+-Butyl-75-(3,4-dimethoxy-phenyl)-9,10-dimethoxy-1,3,4,6,7,11b -
hexahydro-2H-pyrid o[2,1-a]isoquinolin-24-ylamine hydrochloride, MS (ISP) 455.6
(M+H)".

94. rac-3[-Butyl-75-(3,4-dimethoxy-phenyl)-9,10-dimethoxy-1,3,4,6,7,11b 5-
20 hexahydro-2H-pyrido[2,1-a)isoquinolin-25-ylamine hydrochloride, MS (ISP) 455.6
(M+H)™.

95. rac-3-Butyl-7c~(3,4-dimethoxy-phenyl)-9,10-dimethoxy-1,3,4,6,7,11b5-
hexahydro-2H-pyrido[2,1-a]isoquinolin-2 ¢+ylamine hydrochloride, MS (ISP) 455.6
(M+H)™.

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

97. rac-3-Butyl-9,10-dimethoxy-7 8- (4-methoxy-phenyl)-1,3,4,6,7,11bB-hexahydro-
2H-pyrido[2,1-alisoquinolin-2-ylamine hydrochloride, MS (ISP) 425.5 (M+H)".

98. rac-3f-Butyl-9,10-dimethoxy-7,7-dimethyl-1,3,4,6,7,11bS-hexahydro-2H-
30 pyrido[2,1-a]isoq uinolin-2¢~ylamine hydrochloride, MS (ISP) 347.5 (M+H)™.



90. rac-3,6-Butyl-7/3-(4-chl oro-phenyl)-9, 10-di net hoxy-1,3,4,6,7,1

| bl - hexahydro-2H 10 pyrido[ 2, 1-a]i soqui nol i n-2a-yl am ne hydrochl ori de, M5
(1 SP) 429w6 ogbadst-. 91. PCT/EP02/14685

rac- 3/ 3-Butyl - 7a- (4- chl or o- phenyl ) -9, 10-di net hoxy-1,3,4,6,7,1

| b/ 3- hexahydr o- 2H- pyrido[2,1-a]isoquinoITﬁ@Za-yIanine hydrochl ori de, M5
(1SP) 429.6 éh%kb+. 92. ) )

r ac- 3/ 3- But y1% 7/73c-08-Batyh-Ad O 1y themeriyl- lingetd-168. bt 7Ry iexahydre-2H-1 b, 6-
2§>5< agydr1 g (2mg&l:pﬂglgo@,1—'a@i]sb§lﬂﬂHﬁﬁ@ﬂﬂaﬁ&eﬂy&fﬂcﬁ%rf&émqbéf‘)r3‘4¢.%1(M‘/ﬁ—lﬂ SP)

rac- 3a- Butyl - 7/ 3- - 4- dj xy- phenyl ) -9, 10- di net -1,3,4,6, 7,1l b/ 3-
hexahydr o- 2H yﬂ?ﬁggT@WXLg¥5?@Bﬁﬂ£ﬂ§T¥ﬁfﬁﬁ¢¢$§gﬁggaﬂgﬁﬁﬁ%ﬁ%ﬁéf%@,"NB (1SP)
455.6 (M+H) +. 9#rido[1,2-f]phenanthridin-8-ylamine hydrochloride, MS (ISP) 373.5 (M+H)™.
rac- 3/ 3-Butyl -7/ 3- (3, 4- di net hoxy- phenyl ) -9, 10- di met hoxy-1, 3,4,6,7, 1l b/3 20
exanydt o5 28808 (d9adr L1 PUhERbL2 3, Hipl ST BRI RELRT S (15D
rac- 3/ 3- But y| - 7apyglodl, diftpdenextridine 8t y)anging bydioghlomideM$ (BSPA 383.3, (M-4HD) 3-
hexahydr o- 2H pyri do[ 2, 1- a] i soqui nol i n- 2a-yl am ne hydrochl oride, M5 (| SP)
455.6 (MrH)102. 28-8B-Bu 1-7 o¢-(3,4- dimethoxy-phenyl)-9,10-dimethoxy-6 - methyl-
rac-3/3-ButyI-9,10-d|néggp y-7a§--&§-neth€x -phenyli;l 3 4“6,?f% .

| b/ 3- hexahydr o- 238y} -ffezﬁahn ro2H-PyHARi2ror iseainglipr dodaming y o hpdieckleride,
M5 (1 SP) 425.5 (MBI)SP) 4193.(M+€)y"3/ 3- But yl - 9, 10- di met hoxy- 7

(4- met hoxy- phenyl )-1, 3,4,6,7, 1l b, 8- hexahydro
2H—pyridqé2,1-a]isoquinoIin-2I-yIanine hydrochl ori de, M5 (I1SP) 425.5

( M+H) +. 8. rac-3/9Butyl -9, 10-dinethoxy-7,7-dinmethyl- 1,3,4,6,7,1

| bl - hexahydro-2H 30 pyrido [2, 1 -a] isoq uinolin-2a ylam ne hydrochl ori de,
M5 (I SP) 347.5 (MtH) +. WO 03/ 055881 PCT/ EP02/ 14685 -42 99.

rac- 3, 6-Butyl -9, 10- di met hoxy-7, 7-di net hyl -1, 3, 4,6, 7,1 | bl - hexahydr o- 2H
pyrido[ 2, 1-a] i soqui nol i n-2, 6-yl am ne hydrochloride, M5 (I1SP) 347.5 (M+H) +.
100. rac-713-Butyl-11, 12-di net hoxy- 2, 3, 4, 4al , 6, 7, 8, 9, 9acc13bl - decahydro-I H
pyrido [ 1,2-f] phenanthridin-813-ylam ne hydrochloride, M5 (ISP) 373.5
(MtH) +. 5 101

rac- 713-Butyl - 11, 12- di et hoxy- 2, 3, 4, 4al , 6, 7, 8, 9, 9aal 3b13- decahydro-| H
pyrido[ 1, 2-f] phenant hri di n- 8a-yl am ne hydrochl oride, M5 (I1SP) 373.5 (MtH) +.
102. rac-3, 8-Butyl -7a-(3, 4-di net hoxy- phenyl ) -9, 10- di net hoxy- 6a- net hyl -



1, 3,4,6,7, 11 b13- hexahydr o- 2H pyri do[ 2, 1- a] i soqui nol i n-2-yl am ne

hydrochl oride, M (ISP) 411.5 (MtH)+. 10 WO 03/ 055881 PCT/ EP02/ 14685 -43
Gal eni calwbyaspises Exanple A Film coated tabl ets contai niPag/EPaE14683 | owi ng
i ngredients can be manufactured in a convigtl onal manner: Ingredients Per
tabl et Kernel: Conpound of fornmula (1) 10 ng 200.0 ng Mcrocrystalline
cellulose 23.5 ng 43.5 ny Lactose h 70.0 ng Povi done K30
12.5 ng 15.0 ng Sodium starch gl ycopg{ %5&?%"%7 0 ng Magnesium
stearate 1.5 ng 4.5 ng (Kernel Wight) 120.0 ng 350.0 ng Film Coat:

Hydr oxypr opyExamapleyd cellulose 3.5 ng 7.0 nmg Pol yet hyl ene gl ycol 6000 0.8
mg 1.6 ng Talc 1.3 ng 2.6 ng Iron oxyde (yellow) 0.8 ng 1.6 ng Titan

d|0X|de08ng1 ient ved ndm ed wth
mcrocristalline @E{Elgﬁ eéé@%ﬁggétjﬁl\ﬁ?nérnﬁgtﬁﬁfém%mggrr%fﬁfﬂ%éfaerﬂ WgRuige télB‘FV&.H’iaon
of pol yvi nyl g8nventionpdmanmenat er. The granulate is mixed with sodium starch

gl ycol at e and nmagesi unstearate and conpressed to yield kernels of 120 or

350 ng respectively. The kernels are lacquered with an aq. solution /
suspensi on ff@—% thlhe above mentioned film coat. WO OB&(5H8S81

PCT/ EPO2/ 14685

Kernel:

Compound of formula (I) 10.0mg  200.0 mg
Microcrystalline cellulose 23.5mg  43.5mg
Lactose hydrous 60.0mg  70.0 mg
Povidone K30 12.5mg 15.0 mg
Sodium starch glycolate 12.5 mg 17.0 mg
Magnesium stearate 1.5 mg 4.5 mg
(Kernel Weight) 120.0mg  350.0 mg
Film Coat:

Hydroxypropyl methyl cellulose 3.5 mg 7.0 mg
Polyethylene glycol 6000 0.8 mg 1.6 mg
Talc 1.3 mg 2.6 mg
Iron oxyde (yellow) 0.8 mg 1.6 mg
Titan dioxide 0.8 mg 1.6 mg

The active ingredient is sieved and mixed with microcristalline cellulose and the
mixture is granulated with a solution of polyvinylpyrrolidon in water. The granulate is
mixed with sodium starch glycolate and magesiumstearate and compressed to yield kernels
of 120 or 350 mg respectively. The kernels are lacquered with an aq. solution / suspension

10  of the above mentioned film coat.



-44- Exanple B Capsul es containing the follow ng ingredients can be

manuf actured in a conventional manner: |ngredients Per capsule Conpound
of fornulwo@OB)N53881 0 ngy Lactose 150.0 ng Maize starch 20P0Tmpo2/T@BT 5.0 ng
5 The conponents are sieved and m xed and f4i |l ed into capsul es of size 2.
Exanple C I njection solutions can have the #61 1 owi ng conposition: Conpound
of formula ( )(arﬁplfQBrrg Pol yet hyl ene d ycol 400 150.0 ng Acetic Acid g.s.
ad pH 5.0 ter for injection solutions ad 1.0 mM 10 The active ingredient
is dissolved in a m xture of Polyethylene Gycol 400 and water for

i nj ection (part)CamuesgbniagningthesoBolving ifgrédibyts Asebé haAafadturdd /ol une is
adjusted to j.tion of the residual anmount of water. The
solution is ﬁr&egﬁ%@ﬁaﬁ%ﬁ%d into vials using an appropriate overage and
sterilized. WD 03/055881 PCT/EPO2/ 14685 -45- Exanple D Soft gelatin

capsul es contaidiififst he fol I owing ingredients can be manufact igrred in a
conventional manner: Capsul e contents Conpound of fornula (I)*5: €

Yel | ow wax 8COmpBundiyfifegemnatipd Soya bean oil 8.0 ng Partiall

hydr ogenat edLJ%It(ggt oils 34.0 ?rg Soya bean oil 110.0 ngy bs.Omg

150.0 mg
Maize starch 20.0 mg
Talc 5.0 mg

5 The components are sieved and mixed and filled into capsules of size 2.
Example C
Injection solutions can have the following composition:
Compound of formula (I) 3.0 mg
Polyethylene Glycol 400 ' 150.0 mg
Acetic Acid q.s.ad pH 5.0
Water for injection solutions ad 1.0 ml
10 The active ingredient is dissolved in a mixture of Polyethylene Glycol 400 and water

for injection (part). The pH is adjusted to 5.0 by Acetic Acid. The volume 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.



Wi ght of capsule contents 165.0 nmg Gelatin capsule Gelatin 75.0 ny
dycerol 85 %32.0 ng Karion 83 8.0 ny (dry matter) Titan dioxide 0.4 ny
I 'ron oxi owowelssses 1.1 ng 5 The active ingredient is di ssolPca@Eponi@siar m
melting of the other ingredients and the _g&)_(ture is filled into soft

gel atin capsul es of appropriate size. The filled soft gelatin capsules are
treated accorgdinigep® the usual procedures. Exanple E 10 Sachets containing
the follow ng ingredients can be manufact u][_ed in adcon\ig%l gnal manner :
Conpound of for a (1) 50.0 ng Lactose i ne powder 5.0 ngy '

M (r:rP ocristalli ng*’llclfbgqﬁac}%lb slpa goptaining the) oWAGNINgredipntSaai hermararfhdomerteh by |
cel lul ose lacdhvemtioddinavhey! pyrrolidon K 30 10.0 ng Magnesiunstearate 10.0
ng Flavoring additives 1.0 ng The active ingredient is mxed with |actose,
m crocri st al é&}ﬁﬁlecc%h{ Ité)se and sodi um carboxynet hyl cellul ose and

granul ated wttha i xture of polyvinylpyrrolidon in water. 15 The granulate
is mixed wthompgwedoifiosmelr(® e and the flavouring addi tives and ol ed
into sachetﬁeuo\og,ggl 055881 PCT/ EP02/ 14685 -46 Clainms 1. Conpggm%g of

formila (1) I&I}L—l rogenaﬁ% Soya bean oil 8.0 mg
Partially hydrogenated plant oils 34.0 mg
Soya bean oil 110.0 mg
Weight of capsule contents 165.0 mg
Gelatin capsule
Gelatin 75.0 mg
Glycerol 85 % 32.0 mg
Karion 83 8.0 mg (dry matter)
Titan dioxide 0.4 mg
Iron oxide yellow 1.1 mg

5 The active ingredient is dissolved in a warm melting of the other ingredients and the

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

Example E
10 Sachets containing the following ingredients 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 carboxymethyl cellulose 14.0 mg
Polyvinylpyrrolidon K 30 . 10.0 mg
Magnesiumstearate 10.0 mg
Flavoring additives 1.0 mg

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 mixed with magnesiumstearate and the flavouring additives and filled into
sachets.



N(l) R3 RE R4 R5 R/ wherein 5 R is lower alkyl, aryl, heteroaryl or

| oner al kyl substituted by cycl oal kyl, by aryl or by heteroaryl; R2, R3
and R4 arwoeaobssBndependent |y hydrogen, hal ogen, hydroxy, PCo®mPo2/ad6Ry| ,

| ower al koxy or |ower al kenyl, wherein |ower alkyl, |ower alkoxy and | ower
al kenyl may optionally be substituted by46ewer al koxycarbonyl, aryl or
heterocyclyl. 10 R5 is hydrogen, fluorine, lower alkyl, or aryl; R6 is

hydr ogen, |ower al kyl or hydroxy-|ower allkiphs or R5 and R6 together with
the carbon atonms to which they are attached forma five or six nenbered
saturated carbocyclic ring; R7 is hydrogen, fluorine or |ower alkyl; 15 and
pharnaceutidalIﬁbaqmaw@ab?@wsmﬂag)thereof; with the exception of

rac- 3f 3-1sobutyl - 9, 10-di net hoxy-1, 3, 4,6, 7, 11b (3- hexahydro-2H pyrido [
2,1-a] isoquinolin-2(3-ylamne dlhydrochlbﬂide and

rac- 3(3-1sobutyl -9, 10-di net hoxy- 1, 3,4,6,7, 1Ib1 1+hexahydro-2H pyrido

[ 2, 1-a] isoquinolin-2a-ylam ne dlhydroch C . Conpounds according to
kyl , ower al kyl 20 substituted by
d each i ndependent |y hydrogen,
oweN al kenyl, wWherein 1ower alkyl,

i |1y be substituted by | ower

R6 are each independently

claiml, wherein R is |ower al
cycl oal kyl or by aryl; R2, R3R
hydr oxy, |ower al kyl, |ower al kox
| oner al koxy and | ower al kenyl ng
al koxycarbonyl, aryl or heteR) :
hydr ogen, |ower al kyl, aryl or, 55851 PCT/ EP02/ 14685 -47 together
with the carbon atons to which theyfarB attached forma five or six
nmenber ed saturated carbocyclic ring. 3. Conpounds according to any of
claims 1 or 2p.nherein R is |lower alkyl, phenyl, or cycloalkyl-Iower

al kyl. 5 4. npounds according to any of clainms 1 to 3, wherein Rl is

| ower al kyl or  lower alkyl substituted by cycloal kyl .
5 is lower alkyl; aryl, heteroaryl or lower alkyl substittited by cycloalkyl, by aryl or by

aryl

heteroaryl;

R, R*and R*  are each independently hydrogen, halogen, hydroxy, lower alkyl, lower
alkoxy or lower alkenyl, wherein lower alkyl, lower alkoxy and lower alkenyl may

optionally be substituted by lower alkoxycarbonyl, aryl or heterocyclyl.
10 R’ is hydrogen, fluorine, lower alkyl, or aryl;
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;

R is hydrogen, fluorine or lower alkyl;

15 and pharmaceutically acceptable salts thereof; with the exception of rac-3p-Isobutyl-
9,10-dimethoxy-1,3,4,6,7,11bf-hexahydro-2H-pyrido[2,1-a}isoquinolin-2f-ylamine
dihydrochloride and rac-33-Isobutyl-9,10-dimethoxy-1,3,4,6,7,11bf3-hexahydro-2H-
pyrido[2,1-a}isoquinolin-20-ylamine dihydrochloide.

2. Compounds according to claim 1, wherein R’ is lower alkyl, aryl, or lower alkyl
20 substituted by cycloalkyl or by aryl; R?, R’ and R* are each independently hydrogen,
hydroxy, lower alkyl, lower alkoxy or lower alkenyl, wherein lower alkyl, lower
élkoxy and lower alkenyl may optionally be substituted by lower alkoxycarbonyl, aryl
or heterocyclyl; R® and R® are each independently hydrogen, lower alkyl, aryl or,



5. Conpounds according to claim1, wherein Rl is a heteroaryl residue
selected form pyrrolyl and pyridinyl. 6. Conpounds according to any of
claims 1 woo03/0538Berein R2, R3 and R4 are each 10 i ndependectriBrohymsdgen,
hydr oxy, |ower al koxy; or |ower al koxy substituted by aryl, heterocyclyl
or | ower al koxycarbonyl. 7. Conpounds accd’ding to any of clains 1 to 6,
wherein R2, R3 and R4 are each independently |ower alkyl substituted by
phenyl or by phéogethesmbst thegtrbdnlayords td wineh thegilake/dttaghedwrora iveamroix 15 8. -

Conpounds accordj ng t f; cl.al ng. 1. 7, wherein R2 is |ower alkoxy. 9.
Compounds accor dﬁlerflgb?rgdga%rag?dcéf%cﬁsmlmﬁé; 8, wherein R3 is |ower alkoxy,

hydr ogen, hydroxy; or |ower al koxy substituted by ary}, by heterocyclyl or
by | ower al3koxy&eampomds acckddingoorpouaiidaioe derdi wietem Biny loferallal, phedylia 9,

wherein R3is |g k drogen 20 or hydroxy. 11. Conpounds
according to anf@éalﬁlggﬁf% 0 10, wherein R4 is | ower al koxy, hydrogen

or hydroxy. 12. Conpounds according to any of clains 11 to 11, wherein R5
and R6 ar® Hydr dgempamds atawgdingde amy ofclaime 1d¢aBbeheraindisis taovenhlkyhotlowyr ar e
attached, form i urated carbocyclic ring. 13. Conpounds
according to an??dkgd %&@g@é&ﬁﬁ%ﬁuﬁﬁisel ected fromthe group consisting of
rac-9, 10-di met hoxy-3 (3-propyl -1, 3, 4,6, 7, 11b( 3- hexahydro-2H pyrido [2,1- a]
i soqui nol i n-52( 3-Gdrapaurels aWOrdiBL 0551881 1 PET#HERGY /id 4 B8Sroaryigesidue selected form

rac-9, 10- di met h%ﬁﬁs’?)‘r‘?a‘gg[@&tﬁyg] butyl)-1,3,4,6,7,1

| b( 3- hexahydr o- i soqui nol i n-2a-ylam ne, rac-3
(3-cycl opropyl net hyl -9, 10-di net hoxy-1, 3,4,6,7,11b (3 -hexahydro-2H pyrido
[2,1-a] isodqui néldmp@(Blsyutenriling to Bny of claims 1 to 5, wherein R R’ and R* are each

-7(3- |-11, 12-dj - 4 Q-
Ir-fl(}::)yr I( dOli)?lt )]/-, . i?%%sﬁgﬁmﬁﬁ%@r??, %}{eg rgnkkﬁjé)%%’r i‘o‘?(pe]rsallg%guw&rt&e&by aryl,
eterocyclyl or lower alkoxycarbonyl.

7. Compounds according to any of claims 1 to 6, wherein R% R? and R* are each
independently lower alkyl substituted by phenyl or by phenyl substituted by di-lower

alkyl amino or cyano.
15 8.  Compounds according to any of claims 1 to 7, wherein R* is lower alkoxy.

9.  Compounds according to any of claims 1 to 8, wherein R? is lower alkoxy, hydrogen,
hydroxy; or lower alkoxy substituted by aryl, by heterocyclyl or by lower
alkoxycarbonyl.

10. Compounds according to any of claims 1 to 9, wherein R? is lower alkoxy, hydrogen

20 or hydroxy.

11. Compounds according to any of claims 1 to 10, wherein R* is lower alkoxy, hydrogen

or hydroxy.

12. Compounds according to any of claims 1 to 11, wherein R’ and R® are hydrogen or,
together with the carbon atoms to which they are attached, form a six membered

25 saturated carbocyclic ring.

13.  Compounds according to any of claims 1 to 12, selected from the group consisting
of:

rac-9,10-dimethoxy-3f-propyl-1,3,4,6,7,11bf-hexahydro-2H-pyrido[2,1-

a]isoquinolin-2f-ylamine,



rac- 3(3-butyl -9, 10-di net hoxy-1, 3, 4, 6, 7, 11b( 3- hexahydr o- 2H-pyrido [ 2, 1-

al i soqui nol i n-2a-yl am ne chl orohydrate (1:2), rac-9, 10-di net hoxy-3

0- propyl -WpI3456B877, 1 | b (3-hexahydro-2Hpyrido [2, 1 - 1@CT/EP02/14685

a] i soqui nol i n-2(3-yl am ne chl orohydrate (1:2),

rac-7(3-butyl -11, 12- di met hoxy- 2, 3, 4, 4a, 6,-488, 9, 9a, 13b[ 3- decahydr o- 1H- pyri do
[ 1,2 f] phenanthridin-8(3-ylam ne chl orohydrate (1:2), rac-2(3-am no-3f

3-but yl - 10- met hexye 10431,1&@10%% L(@(l%eﬁh KBy L 103,28, 70MbBARxh By dho-2H - pyrido[2,1-
2. 1

a] i soqui nol i n- 9- ol ‘chl orohydra
rac- 2a- am no- 3( 3- bh$q$nﬂﬂﬂﬂéahmxyﬁﬁ 3,4, 6 7, 11b1- hexahydro- 2H pyri do[ 2, 1-
a] isoquinolin-9-ol chlorohydrate (1:2),

rac-2(3-amnino- 3f3- mucyélomppﬁﬁémmﬂo SirfletBoxd- 1,3 Wl Bt 1P REAy @02 pyr i do

[2,1- a]isoquinolin-9-0
rac- 2a- am no- 3( 3- pyhﬁbEﬂDahﬁkpmmyHﬁzﬁyAnﬁna,11b1 hexahydr o- 2H—pyr|do [2, 1-
20 a] isoquinolin-9-ol, and rac-9, 10-di met hoxy-3 (3-phenyl-1,3,4,6,7,11b

[ 3- hexahyglr o- 2H- Qtil-13 1 & droGHTRAYALEL2-
accordi ngéjt o] anﬁ%? % (EI)II ms;l% %lgle%oww’% gg% gg %%m@t@g egcra%ﬁprocona st ?Elg of :

25 flp henanthndln 8B-ylamine,
rac-9, 10- di net hoxy- 3(3 (3-nmethyl-butyl)-1, 3, 4,6, 7, 11b( 3- hexahydr o- 2H pyri do

[2,1- a] isoquinpli 13, B THRGeth 1,3:4,67,11b8 hexabydro- 2H-pyrido[2,1-
rac-7(3-butyl-11, 12@3%??& hoxy- Ze 3012’ 8[39 69X§ }i?fg 3- &Dgrlahydro 1H pyri do

[ 1,2- f] phenantEMQdyﬂn&hﬁzmh&ﬁhne@hM%bEﬁ%ﬁEﬁBBﬂ PCT/EP02/14685 -49
rac-3(3-butyl -9, 10-di met hoxy-1, 3, 4, 6, 7, 11b( 3- hexahydr o- Zthyrido [2,1- Q]

i soqui nol i n-2a- Va@méﬁ'%h {%&92%3151%&32161{ 34%)7 11bB hexahyédrg Zé-éé)g idof2

rac- 70- but yl - oxy , 9a, 13 ydro 1H—pyr|do

[ 1,2 f]@dﬂenant hrIa%@tpﬁﬂxahlyIzanglmlr@hhm&mwta(mx1 2), 5
rac- 2a- am no- 3[ 3- but yl - 10- net hoxy-1, 3, 4 7, 11b( 3- hexahydr o- 2H pyri do[ 2, 1-

- 20-am no- 513 BURy O Hat REE TS 4739 Brdscahy oo T nile s

[2,1- f]phenanthridin-8f3-ylamine chlorohydrate (1:2),
rac-2f-amino-33-butyl-10-methoxy-1,3,4,6,7,11bP-hexahydro-2H-pyrido[2,1-
a]isoquinolin-9-ol chlorohydrate (1:2),
15 rac-20-amino-3p-butyl-10-methoxy-1,3,4,6,7,11bp-hexahydro-2H-pyrido[2,1-
a]isoquinolin-9-ol chlorohydrate (1:2),
rac-2f-amino-3B-butyl-10-methoxy-1,3,4,6,7,11bPB-hexahydro-2H-pyrido|2,1-
a]isoquinolin-9-ol,
rac-20-amino-3p-butyl-10-methoxy-1,3,4,6,7,11bB-hexahydro-2H-pyrido[2,1-
20 alisoquinolin-9-ol, and
rac-9,10-dimethoxy-33-phenyl-1,3,4,6,7,11bB-hexahydro-2H-pyrido[2,1-
a]isoquinolin-2-ylamine.
14. Compounds according to any of claims 1 to 12, selected from the group consisting
of:
25 rac-9,10-dimethoxy-3f-(3-methyl-butyl)-1,3,4,6,7,11bB-hexahydro-2H-pyrido[2,1-
a]isoquinolin-20-ylamine,
rac-7f-butyl-11,12-dimethoxy-2,3,4,42,6,7,8,9,9a,13bf-decahydro-1H-pyrido[ 1,2~

f]phenanthridin-8f-ylamine,



ali soqui nolin-9-o0l, and rac-9, 10-di met hoxy-3 (3-phenyl-1,3,4,6,7,11b

( 3- hexahydro-2H pyrido [ 2,1- 10 a] isoquinolin-2-ylamne. 15. Conpounds
accordi ngwom3amgsonf clainms 1 to 12, selected fromthe grompTEPITI®EI ng oOf:
rac-9, 10- Di met hoxy-313-pyrrol -1-yl-1,3,4,6,7,1 | bl3-hexahydro-2H pyri do
[2,1- a] isoquinolin-2a-ylamne, 15 -49 -

rac-9, 10- Di net hoxy-3(3-p-tolyl-1,3,4,6,7,11b13- hexahydr o- 2H pyri do[ 2, 1- a]
i soqui nol i n- 213+yd-3Frbneyl-9,10-dimethoxy-1,3,4,6,7,11bB-hexahydro-2H-pyrido[2,1-

rac-9, 10- D net hoxy-30-p-tolyl-1,3,4,6,7, 1l ba- hexahydro-2H pyrido [2, 1- a]

i soqui nol i n- 2a- y| ansemiinelin29; loniiesblonelxyr8d 81:2), 3, 4- di net hyl - phenyl )
-1,3,4,6,7,1 | bl3- hexahydro-2H 20 pyrido[ 2, 1-a]i soquinolin-2(3-ylam ne
chl orohydrate ( lo'lc27[3—buty1-11,12-dimethoxy—2,3,4,4a,6,7,8,9,9a,13b -decahydro-1H-pyrido([1,2-
rac-9, 10- di met hoxy-3(3-(3, 4-Di net hyl - phenyl )-1, 3,4,6,7,1 1 b(3-hexahydro-2H
pyrido[ 2, 1-a] i sodlphaodnthridin-§B-gtarmee chlborbytsade @t2), (1: 2) ,

rac-9, 10- D met hoxy- 3( 3- ( 3- net hoxy-phenyl)-1,3,4,6,7, | 1bl13-hexahydro-2H
pyrido[ 2,sl-a] i seguRd@akiilo 2B3bydyRn-Aetiediyor, Dy dr abe-KekaBYdro2B-pyrido[2,1-
rac-9, 10- Di met hoxy- 30- ( 3- net h%lt;yc - phel(r;l({/k:y) -1, % 4, 6?7, 1 Ib(3- hef%yd[r o- 2H
pyrido[2, 1-a] i sothmmw@aahca%rwwp okdhydrate (1:2), :
rac-9, 10- D met hoxy-3(3-pyridin-1,3,4,6,7,1 | bl3- hexahydro-2Hpyrido [2,1
a] i soqui nol i n- 2¢@-yd-amine-3Bhbayb hyrdreshacy( 113,2)5,7, MO A xabFB 8 L HRETHERPR1-14685
-50 rac-9, 10- D net :imx -3(,3-pynidin-1,3,4,6,7, 11b13- hexahydr o- 2H pyri do
[2,1- a] isoqui nola'lﬁq%ﬁgé)fﬁ%ﬂea“ghl orohydrate (1:2),

-4- 3- Ami no- 3/ 3- but yl -9, 10-di net hoxy-1,3,4,6,7,1 |h, 6hexahydro-2H
:)s(r:i 30% g: (1 al i s6€fu?)ﬁ%1diifﬁ?¥{°6>"?i3 -}gﬂnyl-l’éﬁe@f%l1b%-hexahydro-2H-pyrido[Z,Y-
rac-3/3-Butyl -9, 1%@@&&%&%&&@' -1,3,4,6,7, | |bl-hexahydro-2H pyrido
[2,1- a] i1soquinolin-2-ylamne, rac-3, 6-Butyl-7, 8-

(4-chl oro- phenyld -9, 10-di net hoxy-1, 3,4, 6,7,1 | bl -hexahydro-2H pyrido [2, 1
-a] isoqui ndbi n4 @naz%nalﬁflﬁ@;dmg to any of claims 1 to 12, selected from the group consisting
of:

rac-9,10-Dimethoxy-33-pyrrol-1-yl-1,3,4,6,7,11bB-hexahydro-2H-pyrido[2,1-

aJisoquinolin-2¢-ylamine,

15 rac-9,10-Dimethoxy-38-p-tolyl-1,3,4,6,7,11bP-hexahydro-2H-pyrido[2,1-

alisoquinolin-2f3-ylamine,

rac-9,10-Dimethoxy-3f3-p-tolyl-1,3,4,6,7,11ba-hexahydro-2H-pyrido[2,1-

alisoquinolin-20-ylamine,

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

rac-9,10-dimethoxy-3f-(3,4-Dimethyl-phenyl)-1,3,4,6,7,11bB-hexahydro-2H-
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),

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

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



rac-3/3-Butyl -7 a- (4-chloro-phenyl)-9,10-di methoxy-1,3,4,6,7,1

| bl - hexahydro-2H 10 pyrido [2, 1 -a] isoquinolin-2a ylam ne,

rac- 3/ 3- BuOWBAFSs8E (3, 4- di met hoxy- phenyl ) -9, 10- di net hoxy- 1 P8TAPE2/74685 | bl -

hexahydr o- 2H- pyri do[ 2, 1-a] i soqui nolin-2 ar yl am ne,

rac- 3/ 3-Butyl -9, 10-di met hoxy- 7, 7- di met hyl--3D,-3, 4, 6, 7, 1 | b, 8- hexahydr o- 2H

pyrido [2,1-a] isoquinolin-2 a ylamne, 15

rac- 3, 6- But yl - 9,ra09,d0+intetixyey73 % petiidiat hy k617, BbB Gex@hidrbiH-pexabxir-o- 2H
rido [2,1-a no

rp)altc 7/3[ But ]aﬁ&ﬁgh‘%}m %Wammfyg%ﬁdﬁydrgeél 3) ’8, 9, 9a ca 13Db, 8-decahydro-1 H

pyrido [ 1, 2 f] phenanthrldln 8, 6-yl am ne,

rac- 7, 6- But yl - 17gc2-(@frfeninox35- buyl#, Wadipeioxs: 163,064 Bbidexalydio2HH 20

pyrido [ 1,2-f iBORIARL 17 BE:
rac- 3/ 3- Butyl - n %n% %ll ut hol>?y ﬁﬁ”n@ﬁ“ 9 10 di met hoxy- 6a- net hyI
ro 2H-py do [2,1-a |sogllnolln2

134671Ib6heh yl a

rac-7/ 3- B‘iuy| 119154 %%ﬂt%b@(?l@g OREbiythy:; 33 4,64 1@ﬁdleralsy<hog?é{md@b?ehhydr
0-1 H pyri do a)isdqindlin-phesaiehri di n- 8, 6-yl am ne, 25 rac-9, 10- Di met hoxy- 3
a-phenyl - 1,3,4,6,7,1 | b a-hexahydro-2H pyrido [2,1- a]isoquinolin-2a-yl

am ne, rac910D| t Y. 1,3, 4 | ba ridq 1-
a] isoquinolin-2f< é}?lﬂl )i 7663?%/\%9 5‘%/8%%‘-9@19 IB?.T%}YE% Egqu%tiﬁ%ex ydro- e

9, 10- Di et hox;pyﬁda[-thehsdqulﬂglﬁl, -Aq-§latyithel| ba- hexahydr o- 2Hpyrido [ 2, 1- a]

i soqui nolin-2 a-yl amne, 9, 10-D net hoxy-3a

h -1, 3, 4,6,
55, 10- D met hoxy" 5 B 1 3og SR PLS phme Bt TR 20 “a’?h%éa%vﬁao e
i soqui nol§ n- ergle?a]n'PH@qumOi@-Wﬂbwi@%y 3, 13- phenyl 1,3,4,6,7,
| bl - hexahydro-2H-pyrido [2,1-a] isoquinolin- 2 a yl am ne,

(6S) - (2- Ami no- 3rkus §Bulyl 13- (H Aelihek¥xy-bhenyh- 6,1 0-dimbiokex ahw ey 18 pyri do
[2.1- hexahydro-2H-pyrido[2,1-a]isoquinolin-2 o+ylamine,

rac-3-Butyl-9,10-dimethoxy-7,7-dimethyl-1,3,4,6,7,11b -hexahydro-2H-
pyrido[2,1-a]isoquinolin-2 &+ylamine,

15 rac-3-Butyl-9,10-dimethoxy-7,7-dimethyl-1,3,4,6,7,11b -hexahydro-2H-
pyrido[2,1-a]isoquinolin-2 S-ylamine,

rac-7f-Butyl-11,12-dimethoxy-2,3,4,4a/3,6,7,8,9,9a13b-decahydro-1H-
pyrido[1,2-f]phenanthridin-8 -ylamine,

rac-7 f-Butyl-11,12-dimethoxy-2,3,4,4a/3,6,7,8,9,9ac13b 5-decahydro-1H-
20 pyrido[1,2-f] phenanthridin-8 o~ylamine,

rac-3 3-Butyl-7 o~ (3,4-dimethoxy-phenyl)-9,10-dimethoxy-6 c-methyl-
1,3,4,6,7,11b-hexahydro-2H-pyrido(2,1-a]isoquinolin-2-ylamine,

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-8/4-ylamine,

25 rac-9,10-Dimethoxy-3 o~phenyl-1,3,4,6,7,11b o+ hexahydro-2H-pyrido[2,1-

aJisoquinolin-2c+yl amine,

rac-9,10-Dimethoxy-3 o+phenyi-1,3,4,6,7,11bo~-hexahydro-2H-pyrido[2,1-
alisoquinolin-2f-yl amine,



10 a] isoquinolin-6-yl)-nethanol,

rac-4-(2, 13- Am no- 3l - butyl -9, 10-di net hoxy-1, 3,4,6,7,1 | b, Q hexahydr o- 2H
pyri do [ 2v0-0ap5388bqui nol i n-7-yl) -phenol hydrochl oride, r&CTAP02/14685

(2l - Am no- 3, (3-butyl -9, 10-di net hoxy-1, 3,4,6,7,1 | bi -hexahydro-2H

pyrido[ 2, 1-a] isoquinolin-7,8-yl)-phenol -Hidrochl ori de, 15

rac- 3f Butyl -9, 10- di net hoxy-6-nethyl-1,3,4,6,7,1

| bl - hexahydr o- 2Hmburdabamsaq1henglonw4m 11rbﬂ2he¢<hl@r&raez}hwlﬁ@@[h joride, rac-3

fl-Butyl-7,13- o] n 9, 10- di net hoxy-1, 3,4, 6, 7, 11b
f 3- hexahydro fﬁ-ﬁo umgl Zszﬁ X“])le’l soqw nolin-2 a-ylam ne hydr ochl ori de,

rac- 3, 6-Butyl - 7a (4 chI oro-phenyl) -9, .1 O-dinethoxy- 1,3,4,6,7,1
| b, 8- hexahydr o- +10-Dimegihekytdpapteng} 1,866, HoloHmexalydyd- 2 -perifyldiochl or i de,

rac- 3l - Butyl - 74 354 3ndtiflo BBl BRXye Phenyl ) - 9, 10-di net hoxy-1,3,4,6,7,1 1b, Q
hexahydr o- 2H- pyri do[ 2, 1-a]’i soqui nol i n- 2a-yl am ne hydr ochl ori de rac-3

aButyl -7,13-(3, 4-di th Xy 9, 10-di net hoxy-1,3,4,6,7,1 | bf 3-
hexahydr 0® 2H py?gl’]cﬁ) ﬁe et EO&I Sgdg\?f‘ﬂbll S ﬁ%éfﬁgn%r}&ﬁi‘h?’é{rw&?%%‘ﬁﬂ?t1d%=]150251n011n'
rac- 3l - Butyl - wl,aa(rané; di met hoxy- phenyl) -9, 10-di net hoxy-1, 3,4, 6, 7, 11b, 6-
hexahydr o- 2H-pyrido [2, 1- a] i soqui nolin-2, 13-yl am ne hydr ochl ori de

rac- 3/ 3- But yl - hax h 1) 1 .0-di hox

| bl hexahydr o- épZ@y%& éE] g pl% %&ﬁi %6% 7 115? Rexathrdros 2R BYS %Ch[lztl)lr %&Fé’qu%hn"
03/ 055881 PCT2ePg2hiin&85 - 52

rac-3, 1 3-Butyl -9, 10-di nmet hoxy- 7/ 3- (4- met hoxy- phenyl ) -1, 3, 4, 6, 7, 11bl - hexahyd

ro- Zprr'dO[Z @;S 2Aﬁ9 Y30y, -dth&' 213 {U ' -2H-pyri -
rac- 3/ 3-Buty oxXy- 5, 4- et ﬁg%},pﬁg@f %@%ﬂZdré)Z/Hlplygdg[21
hexahydr & 2H- ;9 W%n?@ § V) meﬁm@,nm i n-2, 6-yl am ne hydrochl oride, 5

rac-3, Q Butyl -9, 10-di net hoxy-7, 7-di nethyl -1, 3,4,6,7,1 | bl -hexahydro-2H

pyrido [2,1 -a] rhsoq2 Jmiﬂona ba bgmmﬁlem&pq%,@mlcﬂs HeR&iydr §-2B1-

utyl -9, 10-di net hﬂ E? 'B t{i&tygl; 15" \618’ 3- hexghyd?(r)y%l-l- pyrido
[2,1-a] isoquiPHBFP ]zf‘bs%ﬂ“éﬁﬁ Y eRtiseR rdlr?fémfi c-7/3-B utyl-11, 12-

di met hoxy-2,3,4,4a f,6, 7,8,9,9a c, 13bl -decahydro-1 H 10 pyrido [ 1, 2-f]
phenant hri di n- 8/r3@~19{4(aﬁémidquij@-butyll-erliOekﬁmethoxy-1,3,4,6,7,1lbﬁ-hexahydro-ZH—

pyrido[2,1-a]isoquinolin-7f-yl)-phenol hydrochloride,

15 rac-38-Butyl-9,10-dimethoxy-6-methyl-1,3,4,6,7,11bS-hexahydro-2H-pyrido[2,1-
a]isoquinolin-2-ylamine hydrochloride,

rac-33-Butyl-7 5-(4-chloro-phenyl)-9,10-dimethoxy-1,3,4,6,7,11b S-hexahydro-2H-
pyrido[2,1-a]isoquinolin-2 g~ylamine hydrochloride,

rac-3 3-Butyl-7 o~ (4-chloro-phenyl)-9,10-dimethoxy-1,3,4,6,7,11b f-hexahydro-2H-
20 pyrido[2,1-alisoquinolin-2 ~ylamine hydrochloride,

rac-3B-Butyl-7 5-(3,4-dimethoxy-phenyl)-9,10-dimethoxy-1,3,4,6,7,1 1b -
hexahydro-2H-pyrido[2,1-a]isoquinolin-2a~ylamine hydrochloride,

rac-3 a-Butyl-7 -(3,4-dimethoxy-phenyl)-9,10-dimethoxy-1,3,4,6,7,11b -
hexahydro-2H-pyrid o[2,1-a)isoquinolin-2/4-ylamine hydrochloride,

25 rac-3 B-Butyl-7 f-(3,4-dimethoxy-phenyl)-9,10-dimethoxy-1,3,4,6,7,1 1b 8-
hexahydro-2H-pyrido[2,1-a]isoquinolin-2/-ylamine hydrochloride,

rac-3 f-Butyl-7 o (3,4-dimethoxy-phenyl)-9,10-dimethoxy-1,3,4,6,7,11b -
hexahydro-2H-pyrido[2,1-a]isoquinolin-2 o+ylamine hydrochloride,



rac- 7l -Butyl - 11, 12-di net hoxy- 2, 3, 4, 4a/ 3, 6, 7, 8, 9, 9aal 3b, 6- decahydro-1H
pyrido [ 1,2-f] phenanthridin- 8 a-ylam ne hydrochloride, and

rac- 3, 3- BaOyBAYs8ar (3, 4- di net hoxy- phenyl ) -9, 10- di net hoxy- @CarEPeL/IMsBS

1, 3,4,6, 7, 11bf 3- hexahydr o- 2H pyri do[ 2, 1- a] i soqui nol'i n- 2-yl am ne

hydrochl oride. 15 16. A process for the meédufacture of conpounds of formula
(I') as defined in any of clains 1 to 15, which process conprises: (a)

reduci ng an oxi m—bﬁ—BfLm)rlrml(ad(rhéthoxy}\v,ﬂl('lﬁllﬁletlf&y%}(ehyl))-1_,33@6,5@1_18&-1}&%1?&0-

wherein R1, : .+ R5, R6 and R7, are ,as, defined in claim

optional ly fSl%ﬁdﬁradogé’lézgﬁs\?)él}lg}oilﬁgzi%ylﬁnﬁnwgf@% % cally acceptable salt
thereof; or (b) reacting a conpound of formula (VIl) WO 03/055881

PCT/ EP02/ 14685 rac30-KhuiylFoL10-dirmethioxvF £ 4- niiChdRG-1eniS- 174,641 b Srheiihydrd, R4,

R5, R6 and R7 ZH-EYI@@O[gﬁf-il%ﬁuiﬂ%ﬁﬁl?-%@@%ﬁo&ﬁm sents an am no

protecting group; wth an alcoho erein Ris lower alkyl

i | het er ocycl or | ower al koxycarbonyl :
substi tUtSed by %c)—/3/3’-8u?y1—9,10-)c/1ime):‘clqoxy-7,7-dimethyl-1,3,4, ,7,11b,3—hglxahydro—2H-

pyrido[2,1-a]isoq uinolin-2c~ylamine hydrochloride,

rac-3f-Butyl-9,10-dimethoxy-7,7-dimethyl-1,3,4,6,7,1 lbﬂ—hexahjfdro-ZH-
pyrido[2,1-a]isoquinolin-2A-ylamine hydrochloride,

rac-7-Butyl-11,12-dimethoxy-2,3,4,42/3,6,7,8,9,9a0513b S-decahydro-1H-
10 pyrido[1,2-f]phenanthridin-8 8-ylamine hydrochloride,

rac-7B-Butyl-11,12-dimethoxy-2,3,4,42/3,6,7,8,9,9a 1 3b ,B—decahydfo-lH-
pyrido[1,2-f]phenanthridin-8 &-ylamine hydrochloride, and

rac-3 B-Butyl-7 o-(3,4-dimethoxy-phenyl)-9,10-dimethoxy-6 o-methyl-
1,3,4,6,7,11b-hexahydro-2H-pyrido[2,1-a]isoquinolin-2-ylamine hydrochloride.
15 16. A process for the manufacture of compounds of formula (I) as defined in any of

claims 1 to 15, which process comprises:

(a) reducing an oxime of formula (II)

R'* R® R

wherein R}, R} R?, R* R°, R and R? are as defined in claim 1;

20 optionally followed by conversion into a pharmaceutically acceptable salt thereof; or

(b) reacting a compound of formula (VII)



in the presence of triphenyl phosphine and di-t-butyl azodi carboxyl ate,

foll owed by deprotection. 10 17. Conpounds according to any of clains 1 to
15 when maipwBasiser ed by a process according to claim 16. PCE/EP02/14685

Phar maceuti cal conpositions conprising a conmpound according to any of
claine 1 to 15 and a pharnaceutically acc&ptable carrier and/or adjuvant.
19. Conpounds of formula (1), wherein R, R2, R3, R4 R5, R6 and R7 are as
defined in 15 claim 1 and pharnmaceutical | y Ntdeept abl e salts thereof for
use as therapeutic active substances. 20. ..npOEQdS according to any of
claims 1 to 15 for use as therapeutic acti~ >dbst ances. 21. Conpounds
according to any of clainms 1 to /5 for usg herapeutic active 20
substances for the treatnent arftiiqr of diseases which are
associated with DPP-1V. 22. A net e treatment (MHY/ or prophyl axis
of diseases which are associ ated w V such as di abetes, non-insulin
dependent di abetes mellitus, ikairen x0se'Rt ol erance, Bow di sease,
Colitis U cerosa, Mrbus Crohn, hype 7 di seases WO 03/ 055881

PCT/ EPO2/ 14685 -54 wherein a diuret gent has a beneficial effect,
obesity, and/or netabolic syndrone, which nethod conprises adm nistering a

conmpound according tq any Qqf £l ai t 15 to a human being _or animal.

23. The use of conpdﬁ??&%%a&c%r’%iﬂg?gia’&ﬁ " ¢ axfefingg in claisn 1306 Srrepiggents
treatnent and/or 5 apreaplylpaxiestied grdupeases which are associated with
DPP-1V. 24. The use of conpounds according to any of clains 1 to 15 for the
treatnent and/or,. ophwvl axi s of di abetes, non-insulin-dependent diabetes
mel |itus, inpai&%%ﬂg1§8§§g tol erance, Bow disease, Colitis Ul cerosa,

Mor bus Crohn, hypertension, diseases wherein a diuretic agent has a
beneficial effect, obesity, and/or netabol ReOByndrone. 10 25. The use of
conpounds according to any of clains 1 to 15 for the preparati on of

medi cament s for t he viHeRah FeRlowdIHiG s MsaRI B4, Rltetic5@ARE oMbl ch are

associated w th DPP-IV.
alkoxycarbonyl;

in the presence of triphenylphosphine and di-t-butyl azodicarboxylate, followed by

deprotection.

10 17.  Compounds according to any of claims 1 to 15 when manufactured by a process

according to claim 16.

18.  Pharmaceutical compositions comprising a compound according to any of claims 1

to 15 and a pharmaceutically acceptable carrier and/or adjuvant.

19. Compoun'ds of formula (I), wherein R', R% R*, R* R®, R® and R’ are as defined in
15 claim 1 and pharmaceutically acceptable salts thereof for use as therapeutic active

substances.

20.  Compounds according to any of claims 1 to 15 for use as therapeutic active

substances.

21. Compounds according to any of claims 1 to 15 for use as therapeutic active

20 substances for the treatment and/or prophylaxis of diseases which are associated
with DPP-1V.

22. A method for the treatment and/or prophylaxis of diseases which are associated with
DPP-IV such as diabetes, non-insulin dependent diabetes mellitus, impaired glucose

tolerance, Bowl disease, Colitis Ulcerosa, Morbus Crohn, hypertension, diseases



26. The use of conpounds according to any of claims 1 to 15 for the
preparation of nedicanments for the treatment and/or prophylaxis of

di abet es,wown/ws3ssul i n 15 dependent di abetes nellitus, inpacrapoziissdse

tol erance, Bow disease, Colitis U cerosa, Mrbus Crohn, hypertension,

di seases wherein a diuretic agent has a d®neficial effect, obesity, and/or

met abol i ¢ syndrone. 27. The novel compounds, processes and nethods as wel |
as the use of st‘fg‘l‘;reé’é Abwists agentbas abeneficial effest, abesttyi rsldohmewboliedyodemmg0

X-** which method comprises administering a compound according to any of claims 1 to

15 to a human being or animal.

23.  The use of compounds according to any of claims 1 to 15 for the treatment and/or

5 prophylaxis of diseases which are associated with DPP-IV.

24.  The use of compounds according to any of claims 1 to 15 for the treatment and/or
prophylaxis of diabetes, non-insulin-dependent diabetes mellitus, impaired glucose
tolerance, Bowl disease, Colitis Ulcerosa, Morbus Crohn, hypertension, diseases

wherein a diuretic agent has a beneficial effect, obesity, and/or metabolic syndrome.

10 25. The use of compounds according 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.

26. The use of compounds according to any of claims 1 to 15 for the preparation of
medicaments for the treatment and/or prophylaxis of diabetes, non-insulin-
15 dependent diabetes mellitus, impaired glucose tolerance, Bowl disease, Colitis
Ulcerosa, Morbus Crohn, hypertension, diseases wherein a diuretic agent has a

beneficial effect, obesity, and/or metabolic syndrome.

27. The novel compounds, processes and methods as well as the use of such compounds

substantially as described hereinbefore.

20 %%



