HEXAHYDROPYRI DO SOQI NOLI NES AS DPP- | V I NHI BI TORS The
present invention is concerned with novel

woRnistofe | - a] i soqui nol i ne derivatives, their PCT/EP2004/006336
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manuf acture and their use as nedi canents. In
particular, the invention relates to conpounds of the
formula (I) wherein Ris selected from1l0 R2 is
hydrogen or |ower al koxy; R3, R4, R5 and R6 are each

i ndependent|ly sel ected from hydrogen, |ower alkyl,

hal ogenat ed | ower al kyl, hal ogen or_cycl oal kyl ; provi ded
t hat m,H%HWOP%I%SOWOQFDgE%SF 2R Iﬁfaﬁﬁaéﬁ%%sm, R8
and RO are each independently hydrogen, | ower

al kyl , 1 ower al koxy, | ower hydroxyal kyl or hal ogenat ed
| ower al kyl; provided that R7, R8 and RO are not al
hydrogen; R10 is |ower alkyl or hal ogenated | ower

al kyl ; and pharnmaceutically acceptable salts thereof.

The zyme dj pept.idyl peptidase |1V (EC.3..4..14. T
abbr eEal B Ersis pRinieg At gl P L BluGavagine,
tdeeivatixgsy thtir orenofactune amt theiri use esmedlicamemtsal hor nones.
In particular DPP-1V is degrading efficiently and

rapi g\, 0l UEAIRR iVl BoR BitEAR chnffduRal df thwhd:Shild @) one
of the*nobst potent stinulator of insulin production
and secretion. Inhibiting DPP-1V wqul d potentiate the
ef fect of endogenous GP-1, and le d2t01higher pl asnma
insulin concentrations. In patie ering from

i mpai red gl ucose tolerahce angytype di abet es

mel litus, higher plasneO{n in ncentrati on woul d
noder at e t he danger ous

T
wherein
R is selected from
R R RA R 0
Dy TR g G
R° R* R’

R* is hydrogen or lower alkoxy;

R?, R%, R® and R® are each independently selected from hydrogen, lower alkyl,
halogenated lower alkyl, halogen or cycloalkyl; provided that R4 R, RY RS and R® are not
all hydrogen;

R’, R® and R are each independently hydrogen, lower alkyl, lower alkoxy, lower
hydroxyalkyl or halogenated lower alkyl; provided that R’, R® and R are not all
hydrogen;

R' is lower alkyl or halogenated lower alkyl;



hyper gl ycaem a and accordi ngly reduce the risk of

ti ssue damage. Consequently, DPP-1V inhibitors have
whe@s/osisggest ed as drug candi dates for the trerCTEPL000606336

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

mellitus (e.g. Villhauer, WO08/1 %998). O her rel ated

et e g RS0 D b 98&?2223?’&
6110949, WO 00/ 34241 and US6011155 We have found novel
DPP- | \Fhe SR7iBnG Gipeptidvpertidase 1 (hiles & syahtspistes indiggollowing as

g'DPIﬂW) is ﬁ')b%lv?:d i eSeaY Qﬂiﬁﬂ <Yf thé b]&tvﬁw blé‘iftgﬁal Bbrohb¥ees. In particular
r i on.are us or e t.rea
ST inderg r}%@w sy RERTRRQFER-3 which is one
5 d e éndaadt pdteab etfiraglane] dfmtsuhn pamtliction iang séarettbngInldlisieg DPP-IV
¢ %qeu c? Pote{maﬁg th efifecttaosf e%ﬁ!gqeernoﬁg aﬂ% 4y gH(? le\QAd1 % ﬁf}gﬂeﬂﬁ%ma insulin

i maucqnmtlems byp@mma suffgringfant lmpaapé glucesdiekeefmﬁ and type 2 diabetes
Slfﬁeﬂflﬂu§ '}ﬁ%{e}‘ Blatsgﬁ 1&&%%39&5&&05 %uﬂf ﬁ%&%té Y @Qﬁgeﬁﬂls

can al so he 't reat ment phyl axi s
ofyBeFelyraemia ppd P%ﬁ?ﬁ%}pélwe%me féﬁkégé?@%le deBjage iGonsequently, DPP-IV
10 U|1§lﬁbﬁ§1@ haddlsdeH Sukdeoldnl as divg /c@ﬁdlﬁ'@t%ﬁﬂﬁi |th@tr§e}tﬁﬂh@@ﬁin@ﬁ1red glucose

oS e Tl ahe ?3@&&“” It yaltafer APPEHI% OfiErelated state
f of thewet tandrtfoend irWd) 9988501 pPEVDaKI4860DE h%faﬁt) B¥0d1/40180,
RRRATAh Yo S1B0RSTRONRN 8] PEspEAssRt | nvention

exhi b| I'Mprove drapeutt ¢ an arnmacol ogi cal

properties conpared to other DPP- IV i nhi bi tors._ known
i n t héVahave fewrdnewel BPE-1V inhibiiersthet very pfficiently lower plasma glucose

15 P W@Veﬂaé&lfs'eﬁ‘@édﬂ‘ifsﬂﬁ ng%bﬁﬁ&’@dfltﬁbftmlek&ﬁ inWenties areQisbfil Rir Slee
i ndi cat ed, rth.t

e o 8 e Sel (L e
V&ﬁélﬁth!ls andf dfﬁn@&ﬁéi glﬁc@@$@léﬂabee hhﬁfe]il m/@héﬂ amditermsiwherein the
aa}pgﬁé ogln(? ag{xﬁ():xﬁ t8 zggeptéﬁg npgmgﬂy nagd Va ed b;rbl;ﬁlg?y g’ﬁgg fH}rapeutic
f deneftalvrprisiaglynths compounds of the present 1nvent10n can also be used in the
20 treatment and/or prophylaxis of obesity, inflammatory bowel disease, Colitis Ulcerosa,
Morbus Crohn, and/or metabolic syndrome or B-cell protection. 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
25 other DPP-IV inhibitors known in the art, such as e.g. in context with pharmacokinetics

and bioavailability.

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

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

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

and chlorine being preferred. Most preferred halogen is 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

35 carbon atoms, preferably one to sixteen carbon atoms, more preferably one to ten carbon



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

W@R@S/@ﬁ(}se@ Most preferred hal ogen is chl ori nePCIVER2004/006336
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term"al kyl",alone or in conbination wth other
gr oups, refers to a branched or “strai ght-chain

CRERY SHElEerR FoNERUE 3R Sorﬁgqlﬁg?ﬁm%tﬁé}%&@ts, Rfers to a

car one to sl een
dmabdredalr @mlghfhdtaen proapEdlensiakybradicabot ene te sPIsaFRANGHRmS,

fetrﬁfl nd RWEHr Ak atonR! PSR 1 ﬂltﬂ%’@kélﬁﬁlif&ﬂ birhdlicals such as

her groups refers to a Jbranched, or . st ht.- chai p
RO PN naFeprh ARRaEEh POt G Y b STk BOY b GRDD >
pﬂh@ﬂl Ib@bﬂ)’n—@@ﬁ/l {Dethplbtyt afid die like Ofreferabiid lpweealkyll residues are methyl

oex ified by radical.s such as nethyl, ethyl,
t ‘Er?gx}imﬁg%&%bw #eﬁ ‘{/Prefegr‘%ut yl, i sobu%/yl d
u nmet hyl.by
2-eth ilr%ﬂﬁwr Eg\ﬂéentaﬁeé IPWﬁre e#er a ?qufé }/1 gam}]g/wherem at least
I 65 @fliﬁiéh)&fregdﬁﬁfoﬁyﬁe lawer aityh gfqupws tdplaved hy b hblegegatom, preferably
f
SRS R PR
Aoups are iﬁl&ﬂlﬁt}ﬁdﬁ&d@iﬂl&hﬂ)ﬁ@bhﬁtﬁﬂ\hbﬂ&hk@l&l apdadhprpsethyl, with
ﬁq?l acegﬁgé .a hal agli)g om, preferably fluoro or
chrgpge ¢ing Fepeg] ¥159or 0. Anong the preferred
hal ogenat ed | ower al kyI gr oups are trifluoromethyl,

di fl h £l .
n Iu or gﬁéﬁ fﬁyt %1&(0 é@{sgg}‘t‘%ﬁ %4‘ g Rd P:— h%ﬁ%@ﬁg@% hy !llkylwrlrlé"term lower-
" koo yéfclsfc@ ﬂg grgup ReOg;w)thelR' R' glowgmajk@i Ep(apqrp ¢ssof lower alkoxy

%116\6&35 ar-glgg il R' léﬂ‘i‘@)fyab@?&)f? i§pk &yt ButbRE i@bAtHRy and hexyloxy,

kyl'. 'Exanpl es of | ower

aWI@bWﬂg@)degaﬁisﬁeC@Hg Xy, ethoxy, propoxy,
I sopropoxy, butoxy, i sobut oxy and hexyl oxy, wth
rret hoxNe Qﬁhn' gy chsleL| Iafelrsltoranﬁf)ﬁdiv’ahﬁht cabecytche radical of three to six,

ye?q;r?@gh{r e ﬁq éveercs ! o %1161? nﬁ}l atreg 1 %1?@1%%3 g)}/egﬁéjhgieﬁ @9 b &filals such as
at)@h‘ﬁvmﬁim yclobutyl, IC&lépﬂmﬂend exaohxyl with ciglopragyideging preferred.

such as cycl opropyl, cyclobutyl, cyclopentyl and

cycl O*Pﬁé%km%h&n@é@ﬁt‘?&ﬂ? R¥eptaBleRBts® eRfbesde@shits 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 acid, succinic acid, tartaric acid, methanesulphonic acid, salicylic acid, p-
toluenesulphonic acid and the like, which are non toxic to living organisms. Preferred
salts with acids are formates, maleates, citrates, hydrochlorides, hydrobromides and

methanesulfonic acid salts, with hydrochlorides being especially preferred.

In one embodiment, the present invention relates to compounds having the

formula (I)

<y



The term "pharmaceutically acceptable salts" enbraces
salts of the conpounds of fornula (I) with inorganic

wW@roosigmmé ¢ aci ds such as hydrochloric acid, PCTI/EP2004/006336
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hydrobrom c acid, nitric acid, syl phuric acid,
phosphoric acid, citric acid, formc acid, nmaleic
acid, ,acetjc acid, fumaric acid, succinic acid,
tartaric acid, nethanesul phonic acid, salicylic acid,
pt ol uenesul phoni c acid and the |ike, which are non
toxithﬁsﬂF@ﬁﬁ§08¥ganisns. Preferred salts with acids
are fornates5 nal%ates, gitrates, hydrochlorides,

hydr obr om des ul fBnic acid saltsye With
hydr ochl ori des g espeoially preferred. -'n one
enbodi nent,__ gent_igve iogn&elqﬁggjfo conpounds
having the f a (I Ywhexeiny RLTI'S se ed fromR2

i s hydrogen ¢ Quer alko%ﬁ? , R4, R5 and R6 are
each i ndepeRdent IR sel ected fRom hydrogen, |ower

al kyl, hal ogenated | ower al kyl, hal ogen or cycl oal kyl ;

provi geel g AfleefPr 1d%r afkbxy;R> and R6 are not al |
hydr ogen; ‘R7,” R8 and R9 are each independently

hydr ogen,, | owe | kyl _aor .| ower al koxy; .proyided that

R7. R ek e o o e AR u e SO Seg o
OhaldbReelaivedalkayiilognkot|cycladibylpfranidad et REA’ i, R® and R® are not
acgsgéablq salts thereof. In one enbodinent, Rl is

wh ¥R is hydrogen or lower al koxy and R3, R4, R5

and R6_are each independently selected from hydrogen

| ower RAIRynd Raroersh andsgrendsndly hatitogen, lwitradieohoplower alkoxy;
C%éféxﬁ&édd%hé BT QVLAER 1Ral: B hydf3ged?d. RS and R6 are not
a ydrogen.

R is lower alkyl or halogenated lower alkyl;

and pharmaceutically acceptable salts thereof.

. 1.
In one embodiment, R" is

wherein R? is hydrogen or lower alkoxy and R%, R R® and R® are each
independently selected from hydrogen, lower alkyl, halogenated lower alkyl, halogen or
cycloalkyl; provided that R% R3 R R® and R® are not all hydrogen.

Preferable lower alkoxy residue R” is methoxy.

Preferable lower alkyl residues in R>, R%, R” and RS are methyl, ethyl, and isopropyl,
with methyl being especially preferred. Preferable halogenated lower alkyl residue in R’
R* R®and R%is fluoromethyl. Preferable halogen residue in R% R% R’ and R® is chloro.
Preferable cycloalkyl residue in R®, R%, R® and R®is cyclopropyl.

In one preferable embodiment, R% R% R’ and RS are hydrogen and R® is lower
alkyl, halogenated lower alkyl, halogen or cycloalkyl, with lower alkyl such as methyl or



Preferabl e | ower al koxy residue R2 is nethoxy.
Preferable | ower al kyl residues in R3, R4, R5 and R6

w@e@swoensie| , et hyl, and i sopropyl, w th nethyl POEEPIP04/006336
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especially preferred. Preferab[g_halogenated | ower
al kyl residue in R3, R4, R5 and"R6 is fluoronethyl.

Pref.erabl e L ogen I esi ' ' :

R Ueh a0l R S0 o B B o v

Repedallyyotfepedpyl . I n one preferable enbodi ment, R2,

R4, R5 and R6 are hydrogen and R3 is |ower alkyl,

hal ogﬁ”ﬁ%&)ﬁﬁr i:?é‘?@ﬁabl@leh')ﬂodirﬁa{tm R* @hd RY &le Oalifogen whd R? and R® are
y u

| ower a h as hyl orefhyl, | ogenat ed |.ower, .
ook Indemicadl L ua R Bb e a5 e P CHy O with
bigivegalRARaEh & hydiedieilgen sheh arbidiebeipg efperialiy preferred.
enbodi nent, R2, R4 and R5 are hydrogen and R3 and R6

are each independently | ower alkyl, hal ogenated | ower

al kyl, hal ggen_or ;¢ ' oyl ralkyl such as

met hy!® Bi° %%ée%ng"é’ 4 1%%& (I’%)?gﬂ;eyﬂcr ﬁ%M&{r %V ei ng Réls
especi al | ypreferred. I n angs her _enbodi nent of the

present invention, RL is n R7, R8 and R9 are

each i ndependentl|y hydrogen, r al kyl, | ower al koxy,

| ower hydroxyal kyl or hal og€nat 2d | ower al kyl ; provi ded
that R7, R8 and R are not alM drogen. Preferable

| oner al kylresidues in R7, R8 a RO are nethyl and

ethyl, with nmethyl being especiallypreferred.

Preferabl e | r al koxy residue in R7, R8 d RO.is

net h oWb?reiDrﬁg\ﬁ% ped Egﬁlﬁleéc}blﬁé&ﬁnéélﬁtﬁx Wo%gﬁwr 3y, lower alkoxy,
hiNep g¢dto Br hilob e 1alvkydikysynbvided that RY;IR®@nd R’ are not all
eﬁg¥l, or 1 ower al koxy such as nmethoxy. In a further
prEt€E4Abl e enbodi nent, R7 and RO are hydrogen and R8

is | ower hydroxyal kyl such as dero&ynethyl, or _

hal ogPrefirelle lowe ikl tegidustioR’ 2R° dniduTasersrethyl and ethyl, with methyl

being especially preferred. Preferable lower alkoxy residue in R’, R® and R’ is methoxy.

In a preferable embodiment, R’ and R’ are hydrogen and R® is lower alkyl such as
methyl or ethyl, or lower alkoxy such as methoxy.

In a further preferable embodiment, R’ and R’ are hydrogen and R® is lower

hydroxyalkyl such as hydroxymethyl, or halogenated lower alkyl such as fluoromethyl.

In still another embodiment of the present invention, R'is

wherein R' is lower alkyl or halogenated lower alkyl.

Preferable lower alkyl residues R' are methyl and ethyl, with methyl being
especially preferred. Preferable halogenated lower alkyl residue R is fluoromethyl.

Preferred compounds of general formula (I) are those selected from the group

consisting of:



In still another enmbodi ment of the present invention,
Rl is RIO -Cf wherein Ris |ower alkyl or hal ogenated
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nethyl and ethyl, with nethyl being especially
preferred. Pr eferabl e hal ogenated | ower al kyl residue

For mire (DY BRERN G eme G SO R TREGRE R o (2.1

caissqsinpimg 2-ylamine hydrochloride,
of :rac-9, 10-di net hoxy-3b-mtolyl-1,3,4,6,7,11b
b he%ﬂ?dOQﬁﬁiﬂtMliﬁﬁlﬁﬁm 1,3,660111 hpihieralBrdyd-aHi-pyrido[2,1-

dro Nelgl i met hoxy-3b-mtolyl-I
B athink y- mtoly , 3, 4
]foﬂ E@ g ?1 dlro 2H-pyr|do[2 l'a] isoquinolin-2

E,b( YIS %g%%r-g@et DO SR 7 MO HexhiyeS:ofr-fyridol2.1-

| g oqguinolin2{ P Bymiean ne,
9, 10-di nmet hoxy-3(S)-mtolyl-1,3,4,6,7,11b(S)-hexahydro

- 2H py10-dahethbad-3( SQﬁubl?bln Blm 6|21,Rbb Syhamhyfé:o -2H-pyrido[2,1-
it i mto - 6,7,
gﬁﬁﬁi]%ng%%%%w&lr?%o[tz I a{ i soqui nol i n- I2ba yl am ne,

X
ok 6 r9,,1(90<? ﬁyqtlég(y)wahfaﬁ%ﬂ] i1, é{zé)@(ﬁiexa}%fd?& REXAMELE-

%] is0quinobin oxylagdm) - mtol yl -1, 3, 4, 6
7,11 b(R) - hexahydr o- 2H- pyri do| 2 I a] isoquinolin-2( d)
[2,1-

1 yl and, p@ dirAeth8xy-3(S)-m-tolyl-1,3,4,6,7,11b(S)-hexahydro-2H-pyrido
thyl -pyridin-2-yl)-1, 3,4,
ghs‘agﬂﬁltogﬁ?nggaﬁﬁlnﬁe yl - pyridin-2-yl) 6,7 >| b

rido[ 2, 1-a]isoquinolin- 2 a- yIamne
9,10-dimethoxy-3(R)-m-tolyl-1,3,4,6,7,1 1b(R)-hexahydro-2H-pyrido[2,1-
a]isoquinolin-2(R)-ylamine,

rac-9,10-dimethoxy—3[3-(4—methyl-pyridin-2-yl)-1,3,4,6,7,1 1bB-hexahydro-2H-
pyrido[2,1-a]isoquinolin-2ca-ylamine,

9,10-dimethoxy-3(S)-(4-methyl-pyridin-2-y1)-1,3,4,6,7,11b(S)-hexahydro-2H-
pyrido[2,1-a]isoquinolin-2(S)-ylamine,

9,10-dimethoxy-3(R)-(4-methyl-pyridin-2-y1)-1,3,4,6,7,11b(R) -hexahydro-2H-
pyrido[2,1-a]isoquinolin-2(R)-ylamine,

rac-9,10-dimethoxy-3p-(6-methyl-pyridin-2-y1)-1,3,4,6,7,11bB-hexahydro-2H-
pyrido[2,1-a]isoquinolin-2a-ylamine,

rac—9,10-dimethoxy—3[3-(6—methyl-pyridin-2-yl)—1,3,4,6,7,11b[3—hexahydro-2H-
pyrido[2,1-a]isoquinolin-2[3-ylamine,

rac-9,10-dimethoxy-3p-(5-methyl-pyridin-2-y1)-1,3,4,6,7,11bB-hexahydro-2H-
pyrido[2,1-a]isoquinolin-2a-ylamine,

rac—9,10—dimethoxy—3[3—(5—methyl~pyridin-2—yl)-1,3,4,6,7,1 1bB-hexahydro-2H-
pyrido[2,1-a]isoquinolin-2f-ylamine, :

rac-9,10-dimethoxy-3p-(4-methyl-pyridin-2-y1)-1,3,4,6,7,11bB-hexahydro-2H-
pyrido[2,1-a]isoquinolin-2B-ylamine,

9,10-dimethoxy-3(R)-(4-methyl-pyridin-2-y1)-1,3,4,6,7,1 1b(R)-hexahydro-2H-
pyrido[2,1-a]isoquinolin-2(S)-ylamine,



9, 10-di nmet hoxy-3(S)-(4-nethyl-pyridin-2-yl)-1,3,4,6,7,
[l b(S)-hexahydro-2Hpyrido[ 2, 1-a]isoquinolin-2(S)

WO 2008/0003¢4 PCT/EP2004/006336
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9, 10- di et hoxy- 3(R) - (4-net hyl -pyridin-2-yl)-1,3,4,6,7,
1 b(R) - hexahydr o- 2Hpyri do]

2,1- Ui '
c (6%}3@%@ p;;p gsg@;)m%d;ﬁrpygl }P-gryp 306 A RSN RS nFdro-2H-
[s8) Q%y@r PRpRI- 4G aIPmé i soqui nolin-2 a-yl ami ne,

rac-9, 10- di met hoxy-

b- ( 6- meQJ'lelpyethoaty{ﬁﬁz@ym)ethyl Byrdig-27yl){1,4,6,7,11bB-hexahydro-2H-
q)ylilﬁ?é ygq@ocﬁﬂwm Q@{gla&mhe,a] i soqui nol i n-2 b-yl am ne,

rac- 9, 10- d| mat hoxy

b- (5 23Yln)e 44if-20yh 1155 4,6,7,11bB-hexahydro-2H-
b- hex 5 é( ?JYI solqw 2 |n-67 F)arﬁxarl]eY °
rRYEidY 9&5&%&@2

b- ( 5- mathyl pyridin-2-yl)-1,3,4

b- hexabpfr(@-2higyyrido]- 22/1)19@@1«1@@@@%&13#@7 b1BA-hexapgdro-2H-

7@&&1% ﬂ@-a@ﬂs&ﬁhﬂ&ﬂZ&Q&eﬁﬂmﬂ?t hyl -ryridin-2-yl)-1,3,4,6,
hexahydr o- 2Hpyri do [ 2, 1-a]i soqui nolin-2

b-yl api '3 (ﬁl ethyl % % yllr)e9 ,10- d1methoxy~1 3 4 6, 7,)11b[3 hexah dro-2H-

9, 10-¢ h r
ﬂ*}rlal&f yl-pyrid

| PidR] 2 h@ilam}a%l ’
2,1-a]isoquinolin-2(S)-ylamne
10- di meﬁﬁa()é?etlgfls;hep;ql)f?e §mnq§l}qud]i H4:5.7 1pPrhegahydro-2H-
Corkidol{ S)beuaIDo- Ll dol

| -a] | soqw nol i n-2( R) yl am ne, rac”*O di net hoxy-S b

TR s g e
I me
gda 180%}?1?169 gﬁzﬂ%‘?})‘l% J3,4,6,7.11b o
b hexahydro 2Hpyrido[ 2, O] ui noI i n- E
e - 3bm(c4343e&2kﬁfmmq;hﬂonh¢nzl);ﬂl) naegbwﬂe% ﬁé;Zyl ]ﬁé’sh%a ydro-2H-
GyiiddID1 hewakiyidbbn-2bpylamite,

rac-3p-(3-cyclopropyl-phenyl)-9,10-dimethoxy-1,3,4,6,7,1 1bp-hexahydro-2H-
pyrido[2,1-a]isoquinolin-20.-ylamine,

rac-3B-(6-methoxy-pyridin-2-yl)-9,10-dimethoxy-1,3,4,6,7,1 1bB-hexahydro-2H-
pyrido[2,1-a]isoquinolin-2ai-ylamine,

rac-3p-(2,5-dimethyl-phenyl)-9,10-dimethoxy-1,3,4,6,7,11bp -hexahydro-2H-
pyrido[2,1-a]isoquinolin-2f3-ylamine,

rac-3[3-(3—isopropyl-phenyl)—9,10—dimethoxy-1,3,4,6,7,11b|3-hexahydro—2H—
pyrido[2,1-a]isoquinolin-2ai-ylamine,

rac-3B-(3-cyclopropyl-phenyl)-9,10-dimethoxy-1,3,4,6,7,1 1bB-hexahydro-2H-
pyrido[2,1-alisoquinolin-2B-ylamine,

rac-3B-(3-fluormethyl-phenyl)-9,10-dimethoxy-1,3,4,6,7,1 1bB-hexahydro-2H-
pyrido[2,1-a]isoquinolin-2f-ylamine,

rac-3p-(3-fluormethyl-phenyl)-9,10-dimethoxy-1,3,4,6,7,1 1bB-hexahydro-2H-
pyrido[2,1-a]isoquinolin-2ci-ylamine,

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



[2,1-a]isoquinolin-2 a~ylam ne, r
c-3b-(4-ethyl-pyridin-2-yl)-9, 10-di net hoxy- |
W(gzt}ois/,oms% I b b-hexahydro-2Hpyrido[ 2,!-a]i soqecTBPiond/@6336
-yl am ne,
mc- 3b- (4- et hyl - phenyl ) - 9, 10- di 8t hoxy-1, 3, 4,6,7,11b

b- hexahydro- 2Hpyri d , | -.alisoquingljRn- - Y l,am.n

a0 3554 OG ey (5 e B G T ok a1 Pahepa] o2t
bpshdodhy aif ise @Hipglii-@efylaninea] i soqui nol i n-2 b-yl ani ne,

nc- 3b- (2, 5-di et hyl - phenyl ) -9, 10- di et hoxy-1, 3,4, 6, 7, |

| b b- hexahpdilordHbeny o], 1R dimeahéxyelbiisti, 1 ibBZhexahydro-2H-

a- vyl €: SRR TR ; i
r}%%%@g%ggﬂlg%%‘flggl;%g BT 28% et hoxy- 1, 3, 4, 6, 7
s e B BLAHIE AR S P e Sy B89 7P kahydro-28-

npyr3iv{2.6-afisoquirglipyeidéming-hyiyochloridedi net hoxy- 1, 3, 4, 6,
7,11 b b-hexahydro-2Hpyrido[ 2,I-a]isoquinolin-2
a- y| amicr|e.(2a-amino-9,10-dimethoxy-1,3,4,6,7,11bB-hexahydro-2H-pyrido[2,1-a]

ac= 32 2B g MBk kvl e ahe -9 10- di net hoxy- 1, 3, 4, 6, 7,
Lﬁg?%gﬂléégﬁﬁr g%c}-%y@r ﬁzo g%rio?’a] i soqui noloixz- 2
-yl ami ne, L .
rac- 3’[5‘-5?3%-' (s tprromstartpy }“)'g"éll)'l%loddlrrrne? Gy Lpo4 71 PoRshyxahydro-
10 Ilekpyh@oéhwﬂi@O@Win-a@f}’ a,a_lainihaqlnogllaa‘aﬁriﬁ& AP
a-yl am ne,
r ac- 3pr{3h- Oy floqioapyhyl plyeidid--yH; 4. 00-dimeshorgx ;314,687,413 -fexahydro-
L?%l—@r;rnmﬁ)zﬁP%?i@@qtamﬁ{-ﬁg%{laxgi’nle; a] i soqui nol'i n-2
me- 3b- (3- | uor met hyl - phenyl ) -9, 10- di net hoxy- 1 , 3, 4, 6,
|b | bI bal}fénlaqﬁw@lt@ﬁﬁmq%%?glé?Saltf-téﬁfF ogﬁi nm/n- 2 o
-yl ami ne,
nc- 3b- ( 3-f | uor et hyl - phenyl ) -9, 10-di net hoxy-1, 3,4,6,7
| | b bEkesaly grefer2ddoymbafnds of general formula (I) are those selected from the

15 group consisting of:
9,10-dimethoxy-3(R)-m-tolyl-1,3,4,6,7,11b (R)-hexahydro-2H-pyrido[2,1-

alisoquinolin-2(S)-ylamine,

9,10-dimethoxy-3(S)-m-tolyl-1,3,4,6,7,1 1b(S)-hexahydro-2H-pyrido[2,1-

alisoquinolin-2(S)-ylamine,

20 9,10-dimethoxy-3(S)-(4-methyl-pyridin-2-y1)-1,3,4,6,7,11b(S)-hexahydro-2H-
pyrido[2,1-a]isoquinolin-2(S)-ylamine,

9,10—dimethoxy—3(R)—(4—methyl-pyridin—2—yl)—1,3,4,6,7,1 1b(R)-hexahydro-2H-
pyrido([2,1-a}isoquinolin-2(S)-ylamine,

rac-3B-(4-ethyl-pyridin-2-y1)-9,10-dimethoxy-1,3,4,6,7,1 1bp-hexahydro-2H-

25 pyrido[2,1-a]isoquinolin-2ai-ylamine,

rac-3B-(4-ethyl-pyridin-2-y1)-9,10-dimethoxy-1,3,4,6,7,11bB-hexahydro-2H-
pyrido[2,1-a]isoquinolin-2B-ylamine,



2,1 -a]isoquinolin-2 a-ylam ne,
nc- 3b- (4- met hoxy- 2- net hyl -

WO b@apbog4®, 10- di net hoxy-1, 3,4, 6, 7,11 b b- hexahyPCDEP2004/006336
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2H pyrido[2, 1-aJisoquinolin-2_g_

a-yl am ne, ntc- 9, 10- di met hoxy- 3

b- ( 3- net -pyrral -l -vi)=l . 6,711

b- hoxEty A 2 SR HoTResYD Syt Bst o P s L Py dro-2H-
r aGs 3L enerRRe M hing, 10- di met hoxy-1,3,4,6,7,11b
bﬁﬁé?;(gﬁ’ydar]o- éprru?ggc[nMZ }11 a] i soqui nolin-2 b-ylam ne
hydr ochl ori de,

r ac- 3harc{3p-(hi-dimethliephenyl) D, 10d chhatidtyok §,4/6, 731 b 6hekahydyo-2H-
b- hexahydr o- 2Hpyrido[ 2, 1-a]isoquinolin-2 a-ylam ne
hyidd Bllozlisgguinolin-2f-ylamine,

rac-[ 2- (2a-am no-9, 10-di met hoxy-1,3,4,6,7 |1Db

g: S |e;( ?agyfi{- g"q'_- ﬁtﬁ%{%%&%ﬁg, L%ﬁ%?%tﬁg%g i,g ,%l,éj]i I’SDB—hexahydro—ZH-
r acs (45 | t 5 i -9, 10-di et h -1,

ﬁﬁr}%ﬂ%,}l ?]Egog%gggﬁ?yrl%l{-qurZellklg%{/brcig{jogi[d)Ze’, | -a]i slogﬁi nglxiyn- 2
a-yl am ne hydrochl ori de,

r ac- 3hrc{¥p~{3-tidophdngl)-PY0-dihheth@epy LB 4%, 7, DEHfi- hestahpdrp- 21 -
3,4,6,7,11 b b-hexahydro- 2H pyrido[2,I-a]isoquinolin-2
apytidat dealisaavinphmr2endemitedurigchipridept abl e sal ts
t hereof . Especial | ypreferred conmpounds of general

Lonel léﬂafrjﬁ*:jz3dﬁ{lgfngeQﬁ7§1?Phse%’1%fl%gdi];rfe%{%ﬁ%,%%%ﬂbﬁ—hexahydro-zH-
9 hIE T A |-1,3,4,6,7,11b(R) - hexahyd
_Eﬁi@%@?{l‘ggfggﬁglgfﬁ%gm&ﬁirﬁé, (R) - hexahydr o0

qui nol 1 n-2(S)-ylam ne, 9, 10-
di met hoxy-3(S)-mtolyl-1,3 4,6,7,11b(S)-hexahydro-2H
ryri dejc23p-6d-flusapthylgihienyl 2O30-diydetinixyel ,3,4,6,7,11bB-hexahydro-2H-
9, 10-di net hoxy-3(S) - (4-nmethyl -pyridin-2-yl)-1,3,4,6
>pytida]2 Syaliseguingin-GopFpmines o

rac-9,10-dimethoxy-3p-(3-methyl-pyrrol-1-y1)-1,3,4,6,7,11bB-hexahydro-2H-
pyrido[2,1-a)isoquinolin-2ai-ylamine,

and pharmaceutically acceptable salts thereof.

The compounds of formula I have three or more asymmetric carbon atoms and can
exist in the form of optically pure enantiomers, mixtures of diastereomers, racemates, or

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

In a preferable embodiment, R' and the hydrogen in position 11b of the
pyrido[2,1a]isoquinoline backbone are in cis-configuration, whereas the amino group in

position 2 of the pyrido[2,1a]isoquinoline backbone is in trans- configuration, i.e.

NH, NH,
R1 H R1
e Hyg
\\ N \\\ N
oL s

or



2,1-a]isoquinolin-2(S)-ylam ne,
9, 10-di net hoxy-3(R) - (4-net hyl -pyridin-2-yl)-1,3,4,6,7

wWo-RdobOBB4hexahydr o- 2Hpyri do[ 2, 1-a]i soqui nol i PERER)004/006336
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-yl am ne, 10

rc-3b-(4-ethyl -pyridin-2-yl)-9, ]10 di met hoxy-1,3,4,6,7,

lal_ S | g%haﬁl)é%@f %rf&_er%tg%{r{b%ﬁlméﬂ,l R]?]cﬂesa%ﬂb %%dﬂ‘ih%)osition 2 and the
rlepdBbgendin gobigion gy b ptithe prrigo (2. 19 isorvdnetinerhagkhqne aregalingis-

I -pexahydro- 2Hpyri do[ 2, 1-a]isoquinolin-2
béoqﬂﬁg%&?gﬁ’r ac-3b-(2,5-di met]iyl-phenyl)-9,10-diinetiio
xy-1 ,3>4,6,7>1b b-he ydr o- 2Hpyr i dojyH
2,1-a]isoquinolin-2 a-yldmne, rac-3b-{2°
5-di met hyl - phenyl ) -9,
b- hexahydr o- 2Hpyri do
rac- 3b- (3-chl or o- fhe
b- hexahydr o- 2Hpyr i ¢0[
hydrochl ori de, e L
rac- 3b- (3-chl oro-phenyl)-9, 10-€i i net hoxy-1,3,4,6,7,11b

b- hexahydro- 2Hpyrido [2,1-a]isoquinolin-2 a-ylam ne '
hydr ogRiRbk dBpreEtedPhbBik komporhdydf gehenlfoymla (I) in this invention
%%ag%nsdgg%%%% : héioga’_aggirélﬁgsntg_pl}g%%lg )ﬂedrri\%ti%lélsov\éﬁi'cg ole capable of
NMEomRrsich bddkas et payéntpbmipylind & doe.di met hoxy- 1, 3, 4, 6, 7,

I b b-hexahydro-2Hpyrido[ 2, 1-a]isoquinolin-2

a-yl am ne : : for th facture of compounds
rac- Q%EP%ﬁS?remllrllYegﬁlg{l?é? ( ﬂ%tﬁsettoha .r-o B?/S? roorl -(Iifnalnsl-alC 1;;); 4, g g di

7 of fonmiulaHie Th yempo@idsyof theajresent inyeRtiqsheanRsi Rrfpayed as indicated in
agy| A EmddutiRRar maceuti cal * acceptable salts

tﬁereofs. The conpounds of fornula |I have three or nore
aggmet{i c carbon atons and can

i /Bt hoxy- I,

n
, 10- di ntploxyl , 3, 4,6, 7
1-a] i soquf nol'Nn-2 b-yl a

Ay

heme
0]
0 R-Br, Pd(OAc), o
tri-tert-butylphosphine, |
(I) H sodium tert-butoxide o H
N THF N
? ?
1 2
.OH NH,
[ R’ R’
NH,OH.HCI | H _ | H
NaOAc, EtOH o) N H,, Ra/Ni X o) N
0 ?
! 3 4

The synthesis of 3-phenyl and 3-pyridyl derivatives 4 is outlined in Scheme 1 and
can be achieved using the ketone 1 as starting material, a compound well known in the
art [Chem. Ber. 95, 2132 (1962)]. Reaction of 1 with an aryl halide leads in a metal-
mediated reaction and under suitable conditions (base, exclusion of oxygen) to the aryl-

and heteroaryl ketones 3. Preferred metal reagents are palladium catalysts.
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waelzaspersaé soneri ¢ racemates. The i nventi on enbPGEDEB2084/006336

10

15

20

25

30

of these forns. In a preferablg_enbodlnent R1 and the
hydrggen in position Iib of the
pyrl i soqui pol | ackb . .
]é%i’[ﬂe am%ﬁeﬂwﬂé*? E%@e ERResREn ’&géf‘gﬁ B0 SEET (Pg AN
2gr@f1p tshBepydriveab2 1d tkitgofuiyh edrbarateack bnestdr group hydrolyzed using
B eI A o o MBS, 390 0RE B PR i, o
hyield elyearid 7. ’Ki-ms]ot,j&[hhlljﬁ 1lsproer Qfﬂes the predommant product and is easily
p@é@ar%ne{d%rcllﬂ]t es&ﬂyll ;Fk%lbfé% }_%f’e‘f&gﬁgﬁ, @g.ellzf‘blyst‘aﬂhzatlon

co ura

\
or It will be appreC| ated, that the conpounds
gen e r/Axid 7y deharated yntpaming § viad eHtins Feapappanent A preferred protocol

31%5‘ kMREdSRELIGH is fa@ﬂ&kte@%&ﬁue@&@ thderd ihe pLids ﬂlet heated with a mixture of

R SR e .

ai soiveng badhes tblaewre, pr dboas30-100 °C. ﬁlﬁlel?aﬁufrwdtyﬂﬂﬂel)tﬁﬁh}’l carbamate
n(]é Hgtie i§ g}hgngée%yotgctéd Wi % fﬁl% %“ St abh n%@ﬁ’ﬁm fluoride in

repare i n Schenes
a’ﬁHantblbbot/@O @Gﬂémheﬂrmmﬂlm, 25 3515

Reaction of amine 8 with an appropriately substituted 2,5-dimethoxytetra-
hydrofuran in acetic acid/pyridine (J. Org. Chem. 1998, 63, 6715) at about 100 °C
produces 9, which is converted to the final compound of formula 10, using methods

known in the art.

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

manufactured according to a process as defined above.

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

and/or prophylaxis of hypertension.

The invention therefore also relates to pharmaceutical compositions comprising a

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

Further, the invention relates to compounds as defined above for use as therapeutic
active substances, particularly as therapeutic active substances for the treatment and/or
prophylaxis of diseases which are associated with DPP-IV such as diabetes, particularly
non-insulin dependent diabetes mellitus, impaired glucose tolerance, inflammatory
bowel disease, Colitis Ulcerosa, Morbus Crohn, obesity, and/or metabolic syndrome or
B-cell protection, preferably for use as therapeutic active substances for the treatment

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



NaQAc, Et OH The synthesis of 3-phenyl and 3-pyridyl
derivatives 4 is outlined in Scheme 1 and can be
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compound wel | known in the art [Chem Ber. 95, 2132

(1962)]. Reaction of 1 with an aryl halide leads in a

net al lated reaction and. u r ' it

(bacel ahedr s riies Oy Ranse oo ML ARET KSR hecih One
kedseibdiy B th@cmfversiadofithe kdto gempdats oxiree paformylafysing

c e Y i talch I hi @R Gd thatd). Oximes
e L e - g ou

i eanttieandecsd baee trtelptie Melrpganation tq the fina i t he

ester group hydrolyzed using a base, preferably

pot asshdne, 3P, $HsH Wombryie 1oxdlld éhd predominant product which is easily
vvater/tg%rah dr%lfuran m'xtulge toa%i §4gthe acid 7.
THeaesteddpom,the pherfrepisgperDy chrpma §redoni nant pr oduct

and is easily separated fromthe other possible

di ast Ehe@perasion ef thy. enabijorpenysmintiiein its ghiral gemponents can be

el ab ' ] i rtius rearrangenent.
A%C?Iéqégpggh}p??%at% 0 ﬁl}?%‘?a%?déﬁg%\/er sion is a two-step
se%cgnce, where the acid is first heated with a

mi FRESf di phenyl phosphoryl azi de, abase (e. g.,
triethylam rBe), and 2-(trirrethylsinI)NﬁzthanoI, in a

sol vent suchj as ﬁg .uene, at about 70-110 ord N€

2- (trimet hyl'si §(§)-ethyl carbamat e i nferyfedi ate is

t hew_depr otectled w t hntgoAcl uomede .

| arffroni um f ITorTde in
(el Lett. 1984, 25, 38 " Reaction of am ne
8 wth an appropriately substituted -
2, 5- di mBt hoxyt et rahydrofuran in acefic aci d/ pyridi ne
(/. Og. Chetn. 1998, 63, 6715) at about 100 0OC
produces 9, which igygenverted to the final conpowse:
of 1. Ma®pul a 10, usi ng nmetpgds known in the art. The _nw,
i nv ion furthep Al es t oesafgpadands of formylfa ([1)

a efle@boXe, MeO N
2. Boc,O
3. KOH MO MeO
7 8
R1% rY
MeO~_-O~,_-OMe NHBoc= NH, =
Q/ AN AN
R0 H MeO H
MeO N _— € N
HOAC, pyridine
MeO MeO
9 10

R® = methyl or ethyl; R"™®=R"" or C(0)-R'", with R = H, lower alkyl, or
halogenated lower alkyl.

The synthesis of pyrrol-1-yl derivatives 10 is outlined in Scheme 2 and starts with
the B-ketoester 5 (R* = methyl or ethyl), a compound well known in the art (Helv.
Chim.Acta 1958, 41, 119). Reaction of 5 with ammonium acetate in a solvent such as
methanol produces the B-enamino-ester 6, which is reduced, preferably with sodium



manuf actured according to a process as defined above.
As descri bed above, the conpounds of forrmula (1) of

W b@spemssent i nventi on can be used as nedi canePCBFEPIN4/006336
the treatment and/or prophylaxi;s of diseaseswhich are
assom at ed W|th DPP |V such as gi'abet es, particularly

s Lﬂu(sﬁ)g eer}Jtﬁﬁ%Igra%%g% 19es HE(!O \/\Epf Lﬁgl.l géﬂ%@ﬂegqmve for use as
thﬁl&h@ agentsMnr fbtl Bse@S mllnatrap@lblescmxgc subsiariass forpheBeatment andsi or
2% 8{}1&6&?&8 offrotection, preferably noninsulin

es nellitus and/ or inpaired glucose
toI erance Furthernmore, the ¢ orrp unds of

i nverniaoathes ambedinrend the YRR 16 t%?dg ﬁtngetg{)]c? fc% E? ﬁ'ga}tment and/or
5 t%r%gﬁfﬁygE oiacﬂ%a%s Wi @PAYy havstisteafwithyDPP-I¥nactoms didtwes, particularly

th |
e Rt R R
Al dRBaE NBelistUleablay MrbepCmbheotwaity,iaad/ o mﬁt@hohc syndrome or
ALY Bl B AR RS tth‘t\f&'ﬂltﬁahﬂ{hl{d%@ﬁr%ﬁhﬁ&ug SfRGHdslin

use  as eutic active
Sdﬁyﬁhémdmbema mellgu$ emd/9r imepaingd ,glt—ﬁggqﬁtp ragces Waich method comprises

10 cﬁx%m?s@&\i}% ﬁ)rmaédﬁ%dtars %@ﬁﬁ@%o@@ﬁ/ dl[urﬁ&rpﬁélﬁﬂg axhmmined. Furthermore,

dl seases e assom at Wi th

dibabeveasion pelrtes tua wethpdien. e e pon BB ER BT g fgoed sbove

”@héﬂeh}lﬁe disenaiiy %eﬁkﬁb@&ﬁ@r Wwidreinantieretic agdnamea bengficial effect.
bowel disease, Colitis U cerosa, Mrbus Crohn,

obesi and/ or t ab
pr ot ei%;‘? Bentie @n&’ﬁﬁ’fe&t?ﬁo %Mueg]gsreas ?‘ﬁ@?‘g‘ﬁ%ﬁc{s :dgﬁ%%dt allbove for the
stbathane aisd/bopraphelakis of disenses verich argesoeBiaywitk PS e Fsuch as

15 ﬁ]ﬁglf:t?sz %larlt}c ?@%%ﬂeiﬂgulﬂir%g‘é &t QBbkiel HRllAR ﬁm@ﬁlred glucose

{ meinomnstongbaoye R c;eéf@lﬁiﬁgerosa@% 5 ke andor

| ?heuh%hg %Fh bk %9 BQfell tp?&e&ﬁin? fpfablily tar the treamrmt afid/or prophylaxis
usi ng och orid

6 bron-ansuin SRR Risies e RGP e B S b

I @LEEGnAY, e thveaBbRIddtectohidnege definadrmboue, twherdin g disease is

20 ¢ gype%%err]m%ndf)r to the use as diuretic agent.

In addition, the invention relates to the use of compounds as defined above for the
preparation of medicaments for the treatment and/or prophylaxis of diseases which are
associated with DPP-IV such as diabetes, particularly non-insulin dependent diabetes
mellitus, impaired glucose tolerance, inflammatory bowel disease, Colitis Ulcerosa,

25- Morbus Crohn, obesity, and/or metabolic syndrome or $-cell protection, preferably for
the treatment and/or prophylaxis of non-insulin dependent diabetes mellitus and/or
impaired glucose tolerance. Such medicaments comprise a compound as defined above.
Furthermore, the invention relates to the use as defined above, wherein the disease is

hypertension or the use for the preparation of diuretic agents.

30 In context with the methods and uses defined above, the following diseases relate to
a preferred embodiment: diabetes, particularly non-insulin dependent diabetes mellitus,
impaired glucose tolerance, obesity, and/or metabolic syndrome or [3-cell protection,
preferably non-insulin dependent diabetes mellitus and/or impaired glucose tolerance.

The compounds of formula (I) can be manufactured by the methods given below,

35 by the methods given in the Examples or by analogous methods. Appropriate reaction
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enantiomeric mxture in its chiipal. conponents can be
achi eved by chromat ography on a chiral phase. Schene 2

N'Z’@@&lrtrﬂgth%ﬁﬁ the 1n|}1§1§h|f‘a_l r%tg%n s;@ﬂ:s are ktow B He persokSK1dPin the art.
TR R et W&ﬁ@ﬁ%b%@rb%ﬂfﬁw\ﬂé bwethods

s yinblogsusStoahPitietiRids Evgh belewior al thedkakdpldsDr bytnhdthett kinown in the

Schene 2 and starts with the b-ketoester 5 (Ra =
%yl or ethyl), a conmpound well known in the art
(Helv. Chim Acta 1958, 41, 119). Reaction of 5 with
amrm niThnfelbetiag testsnveae catiod et iswederds datstiamedhe activity of the

gggﬁgﬂggﬁbgﬁgﬁqn1no ester 6, which is reduced,
pre

sodi unt ol er ance. Furthernnre the
invention relates. t

npounds ned abov
use ad ity ef PEL- éb’éﬁlﬁélt@fs ol W‘Féfl% ﬁé’fPoIR’ derived from
a(‘athdtﬁarﬁplbﬁh@p&ﬁ%r fréth redenbineeiuieat DRRANVO Humai’mwttaplaSma from

ST T R U N T GO
conditions and aliquots of 1 ml are shock frozen and stored at -120 °C until used. In the
colorimetric DPP-IV assay 5 to 10 pl human plasma and in the fluorometric assay 1.0 pl
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 culture medium using conventional column
chromatography including size exclusion and anion and cation chromatography. The
purity of the final enzyme preparation of Coomassie blue SDS-PAGE is > 95 %. In the
colorimetric DPP-1V assay 20 ng rec.-h DPP-IV and in the fluorometric assay 2 ng rec-h

DPP-1V 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 125510) is used as a substrate. A 20 mM stock solution in 10 % DMF/H,O is stored at
-20 °C until use. In ICsy determinations a final substrate concentration of 50 uM is used.
In assays to determine kinetic parameters as Km, Vmax Kj, the substrate concentration is
varied between 10 pM and 500 pM.

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

Fluorescence is detected in a Perkin Elmer Luminescence Spectrometer LS 50B at
an excitation wavelength of 400 nm and an emission wavelength of 505 nm continuously
every 15 seconds for 10 to 30 minutes. Initial rate constants are calculated by best fit

linear regression.
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divsleaseofi1s0 py. Mok taesag bofferabnyibte bE5md TrisftECli pHageataining 0.1

has  a efi,cLal tw .The inventiaon 1 orf es.
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non-1 nsul i'n dependent di abetes‘nellitus, 1 npaired |
gCeomoandpirervaitd0 minftes ahdd §n\ang avihoug predaeiationy pithithe enzyme.

UEﬁ%frﬁcs foacthi shiSsthFtQhWith SRR s teappBadioarfol®les) infmediate mixing.
syndrone or b-cell protection, preferably for the

treatgent, and/ or prophylaxis of non-insylin dependen

i abeles dErTiEGen SR FoRpRnRare ol pagd by dPBaRREeT fit
Fudgrérsionmif éhe DRR-IVrintebitioarof neleadt Sliffarenthmpendsoncentrations.

def i ned _abov erej ' j Y, [

¢ SH9E PR E o BT rin Bt T R0 AR L RES it substeate
i nemeniretionssingtag feastd differenttesteomponpd gaaenigtiges. i ned

above for the preparation of nedicanments for the

treat %@Eoﬁa‘gﬁn&r of ThOPRYEna X venQén SHISBARES WALES LA EnM to 10 pM,
associ at ed t

h DPP-1V such as. di a es, ticularly
nEHE REgieaply @& Béﬁ&@ﬂﬂ%i%‘é@é%lw%r: ?ﬁ%{lg aﬁ[?ai red
gl ucose tol erance, inflamuatory bowel disease, Colitis
U cerosa, Mrbus Crohn, obesity, and/ or netabolic
syndronme or b-cell protection, preferably for the

g{zgégggtngrd{t3%m§%3/2¥lastKgg“ﬁap-insulin dependent
-2 0.029
9 0.0115
30 0.005
33 0.0054
35 0.0042

The compounds of formula I and/or their pharmaceutically acceptable salts can be
used as medicaments, e.g. in the form of pharmaceutical preparations for enteral,
parenteral or topical administration. They can be administered, for example, perorally,
e.g. in the form of tablets, coated tablets, dragées, hard and soft gelatine capsules,
solutions, emulsions or suspensions, rectally, e.g. in the form of suppositories,
parenterally, e.g. in the form of injection solutions or infusion solutions, or topically, e.g.

in the form of ointments, creams or oils. Oral administration is preferred.
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the di sease i s hypertension or h{we use for the
preparation of diuretic agents. 1n context with the

met h etlgogub fogf %ﬂﬁ% BH%%}%% e rﬁrega&a{ugxhs QWS LRSS anner
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manuf act ur ed th b |l ow, by the ..

N lqt}}dféﬁfl‘?frfn%tﬁ%a Eﬁ%‘gﬁﬁs Qﬁ%’if%ag%ﬁ%“ﬁ%@%a&%s:
Appropriate reactionconditions for the i ndi vi dua
r eact $uimbid @pderanstekaloure riod oblyéngreasionarsier Iagatialsnbytradso organic

Z{:PESPF St a{gngln IriRt %,rr 'teti?Q rlgcégébt b&h sﬁ-ﬁ’%]"@rr &érﬁilajuxyes thereof talc,

can anal ogous ?
t ttearmeict&mjsltsgsaheq:anki@l gsfcarmertm@:e@@gf%ﬁ@et@rcogvd tablets, dragées

ﬂg glél'aﬁ}ﬁ\@ ca{lﬁultef| %uﬁﬁﬁle cakfier ﬁQ{elrﬁlé"f&gsdﬁeg‘ela‘hn‘é@ﬁ ules are, for

arrle |n order tP eternln he, .act

comple d'ggeéar le oilsyivpges) fatsgad;semt-§o B’Fafﬁdﬂ‘ﬂl lﬁ{ﬁ]u Eﬁietpgpimg on the

ﬁgﬁ&@%ﬁftﬁg adtivle 'ihg{i@dl@lﬁtﬁﬁo huhas nbRR; hotveler, ibeeekfiredrin ghe case of soft
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f bt fof R playvoatgh palydls2suciase,onveresvigroarsl i dike. Sst,ltltélp £ kagrier

can S. an f

L

Dirgzetableasls aSuibleccatrierphatprighaier pm}agqqﬁoraﬁcprq:,,foq ¢ample, natural or

YA &F&fs‘, &m?e? Y% a%d%xﬂi—h@lhd'@)‘# I3 IR Siftatile tatiad materials for

assayvo IS use

c M%PYQPH@URGW gbﬁFfl‘Ii“\% KBY lf&'h%é%?n‘gﬁ%ﬁ%t &igeies Hfrogenated
t @ile] BiGuidrvesdes, i ghﬁijpafr@ﬂﬁnﬁ higuid fattyrhleoisolgsetrolsgpolyethylene glycols and
Hﬁagageggrane omain, is cloned into Pichia pastoris.

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

consideration as pharmaceutical adjuvants.

The dosage of the compounds of formula I can vary within wide limits depending
on the disease to be controlled, the age and the individual condition of the patient and
the mode of administration, and will, of course, be fitted to the individual requirements
in each particular case. For adult patients a daily dosage of about 1 to 1000 mg, especially
about 1 to 100 mg, comes into consideration. Depending on severity of the disease and
the precise pharmacokinetic profile the compound could be administered with one or

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

The pharmaceutical prepérations conveniently contain about 1-500 mg, preferably

1-100 mg, ofa comppund of formula I.

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

They are, however, not intended to limit its scope in any manner.
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The purity of the final en2yneq_eparation of Coonassi e
bl ue SDS-PAGEis > 95 % In thé ol orinetric DPP-1V
assay20 ng rec.-h DPP-1V and_in fhe fluoronetric assay
2 ng rec-h DPP-1V in a totagigggﬁ%volune of 100m is
used as an enzyme source. In the fluorogenic assay
Al a- Pro-7-am do-4-trifl uor ofrhpledoumarin (Cal bi ochem
No 125510) is used as a substrate. A 20 nmM st ock

| dt M 3O GyHAd[I2l1-a]isoquinolin-
e D A P T o P lt-alsog
dbﬁbéﬂﬂ¢bﬂh@ﬂﬂ@m %0 nMis used. In assays to deternine
kinetic parameters as Km Vmax, Ki, the substrate
concentration is varied betmeenHlo g and 500 MM I n

X (Bachem
L-1115) is used as, a substrateg. AT steck sol ution
in 10%ve0OH H20 i s OC until use. In IC50
deternminations a fiI'na
mMis used. In assays dt ermiine kinetic paraneters
as Km Vmax, Ki, the“ substrate concentration is varied
bet ween 100 mM and [2000 M Fl uorescence i s detected
in a Perkin Elnmer Lum nescence Spectroneter LS 50B at

an exci tation wavel ength of nd e SIO
v eniegondionetsos et mbtdhy DE g Res SEEBHAD

10 tﬁo@gngmngnﬁﬁ Initial rate constants are

cal cul ated by best fit |inear regression. The

t f | - an
PR 878 Bl min A AR, ok ‘Eﬁsm%’ta?%@ (&, 2.87 spmol), and
ntri-cotbutylpekphiey €3ymg, 0 1sunesliwere QGSQ pehgplerATgenda .
| {ytllah?(l oﬁﬁ*&r‘? gfﬁﬂﬁ%%l&ﬂb&&ék%' g, 9 37¥mReBtantirkc-9,10-

- t t
el G T besphied Heberyol BgutiLant soar (0gag 0957

mmol) were sequentially added under flow of argon and stirred at room temperature for
12 hours. The reaction mixture was diluted with water and extracted 3 times with ether.
The combined organic layers were washed with water, brine, and dried over sodium
sulfate, filtered and concentrated in vacuo to give the crude product. The crude product
was chromatographed on silica gel (ether) to afford 139 mg (0.39 mmol, 41 %) of rac-
9,10-dimethoxy-3p-m-tolyl-1,3,4,6,7,1 1bB-hexahydro-2H-pyrido [2,1-a}isoquinolin-2-

one as a light yellow solid.
MS (ISP): 343.3 (M+H)".

'H NMR (CDCls) : & = 7.29-7.24 (m, 1 H), 6.99-6.73 (m, 2 H), 6.62 (s, 1 H), 6.59 (s, 1
H), 3.96-3.92 (m, 1 H), 3.89-3.80 (m, 6 H, 2 methoxy groups), 3.76-3.72 (m, 1 H), 3.43-
3.38 (m, 1 H), 3.19-3.93 (m, 5 H), 2.79-2.64 (m, 3 H), 2.32 (s, 3 H, Ar-CHs).

b) rac-9,10-Dimethoxy-3B-m-tolyl-1,3,4,6,7,11bB-hexahydro-2H-pyrido [2,1-a]-

isoquinolin-2-ylamine hydrochloride

rac-9,10-Dimethoxy-3p-m-tolyl-1,3,4,6,7,11bB-hexahydro-2H-pyrido[2,1 -a}isoquinolin-
2-one (62 mg), NaOAc (16 mg) and hydroxylamine hydrochloride (14 mg) were
dissolved in ethanol (2 ml) and stirred at room temperature for 3 hours. Water (2 ml)
and Ni-Al alloy (100 mg) were added. NaOH as a 32% aqueous solution (0.35 ml) was



volune of 100 m. The assay buffer consists of 50 nmM
Tris/HO pH 7.8 containing 0.1 ng/mM BSA and 100 nM

WON2©5/000Beést conpounds are solved in 100 % DVBQPCHEP200€0D6336
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to the desired concentration in;Jd0%DMSO H 20 The

f| nal DVMSO concentration in the assay is 1% (v/v). At
dsegod(n)%[%%gé {oqh{s%ﬂm%glﬁxgqg&&eg%r{ égg}dgt@ Qg@ﬁ%@@ﬁdnﬁn&ture turned

mmmdfhepmtm@mtur@wamrhedt%éO@ﬁzvﬁﬁeramﬁyﬁ% night. The same

; %??%I\e\tgdg%aﬁr N 1‘5‘)&1t a?l@yWaE Bd Sedlsldrthé Readti WeSdtirad at room

| C50 det t
GBSO OSUAT & DA b LG By RN T4 P HGOR T golution
g@?f&&ﬂl 3t0cﬁné&f Wfﬂhﬁleal?ﬁnle\ﬂﬂomidlebf lid @mbohedodrgheiadtyess were washed
i £ferent. canpound. concent Ki
T R e
dChf(ﬁnﬁngraphijem sititeeget (ﬁHéﬁt/M@HﬂﬁHéhH agt25Pe H¥Y5/5) afforded the

teeﬂt &%ﬁ%re SPIRU, £GB ‘EL%EE rd?atsfepé?)?sorﬁ@?? ThHe %ﬁﬁ’é’%@ﬁere

I'nvent] on exh ue 1
t dlS@V qtﬂM‘l npashdensyclasidgising Hel ip, eﬂler W@@@ddaﬂét Q%S(gw% gvaporated

tﬂﬂeiv%'th@ﬂcﬂgctt@@n?%6 Rlag ok&0@ sbi 2 0.029 9
0.0115 30 0. 005 33 4 35 0.0042 The conpounds of

for their pharmaceutically acceptable
sMstn@S@aﬁ &\’Iﬁ?@d as nedi canents, e.g. in the form of
pharmaceuti cal preparations for enteral, parenteral or

topi cal administration. TheExempldk adninistered, for
exanpl e, perorally, e.g. in the formof tablets,

g gaﬂ'zs% Foéisﬁr%t?ﬁ)%-.% E 14966~ 3084 ¢ 1 awplhsehldgebat fydRlo[2,1-a]isoquinolin-

2[3-ylamine

a)  rac-9,10-Dimethoxy-3p-m-tolyl-1,3,4,6,7,1 1bB-hexahydro-2H-pyrido[2,1-

alisoquinolin-2-one

A mixture of palladium acetate (1.72 g), sodium tert-butoxide (22.01 g) and rac-9,10-
dimethoxy-1,3,4,6,7,1le-hexahydro-ZH-benzo[a] quinolizin-2-one (20.0 g) [D. Beke, C
Szantay, Chem. Ber. 95, 2132 (1962)] were evaporated under high vacuum at 80 °C and
charged with argon three to five times. Degassed tetrahydrofuran (220 mL) was added at
room temperature under argon. The reaction mixture was stirred for 15 minutes at room
temperature, and tri-tert-butylphosphine (1.86 g) and 3-bromotoluene (13.75 g) were
added simultaneously with a syringe. The reaction mixture was stirred at 20-25 °C under
argon for 4 hours. The crude reaction mixture was poured on ice/water (1L), and the
precipitate was filtered off. The filtrate was extracted twice with tert-butylmethyl ether.
The organic phase was concentrated, the residue was combined with the precipitate
obtained above and dissolved in methylene chloride, washed with water and brine. The

organic layer was dried over magnesium sulfate and filtered. The solvent was evaporated.



sol utions, enulsions or suspensions, rectally, e.g. in
the form of suppositories, parenterally, e.g. in the
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topically, e.g. in the form of ?ntnents, creanms or
oils Oral administration is préferred. The production

the h £ p f

SRR PLTPEREY 5 O s P e
i nhlbhde/aﬂtyl ioptabe 1:hgh elgentie yiebbtaci wdddismthasmbs mofolyl-
f gr | TBGSuisdn-2-0aE CEPS @ods@ light yell
e
tﬁ@l‘%peutl cally val uabl e substances, into a gal eni cal
adm nistration formtogether with suitable, non-toxic,

| VS (ISP): be;mple[uiﬂ)éal |y conpatible solid or liquid
carrier materials and, if desired, usual

phar mace it r r

B e G L o

or gankpsepuindlier2-ont exitzl s. Thus, for exanple, |actose,

corn starch or derivatives thereof talc, stearic acid

OFro' iost o@%@ﬁ) Hﬁﬁ&h@)@y S 6151 nrat;esr:r ﬁib% h&thydro-2H-
coated tablets ees a(g @)r ge at i

camm[ésl alisonpiglia-2-ang (28 r95 fpthanel (pYf} ml Wffegaé;asil ne

Cﬂg&&x?ﬁnﬁﬁefh él&@dh(lj&l@d’(@l& ) vad @écﬁbhﬁc@ﬂa‘ces(ﬁ @) ckhe reatton mixture

and sem :solid an

naes FETed aftrﬁgméewsré“%ﬁ & L‘ﬁ? ié% s Cg c‘gr trelr glr %%Qﬁd?i%d The
hpyeistate Wastilteeglioff,addithe ¢ahe woaweshefl vt ¢olci;wat§r amddried over P,Os

Ca|r01 uI g 1)1Vac H&%&“?g&l@% 1rf%[c@10ahﬁngtﬂ&g£ﬂ?m -tol 11346711bB

on 0 ns an rups are exa
mtmhvdnoﬂlylomldO% bﬁﬂnls@qumﬂvegtw oFame Q%édl tZhas gﬁeuﬂess solid.

Suitable carrier materials for injection solutions

angs (1sPy. 36%xanpi+gi)*wat er, al cohol's, polyols, glycerol
and vegetabl e oils. Sui table carrier rraterl aI s for

SUPPOSL 011 S5, e, . XA 4 cHA A G P ot 01

Sui talaheo@ﬁmlirem-lyhﬂhﬁne al s for t opi cal pr epar ations
are glycerides, seni-synthetic and synthetic

Oorl ?é}xcdégsf e&l@xflsgsm rtbly415ch M 8- bk Yl -2H-

ar a
B(W;Aéo i3 eh@qgm,@émrzsoaﬁ@nw BY: 2@% in @@am}ééweg 1:1 (2400 mL) was

added the wet Ra/Ni (150 g). The reaction mixture was evaporated and charged with
hydrogen, conc. NH,;OH (45 mL) was added with the help of a syringe, and the
hydrogenation was started. After 4.5 hours at 1.1 bar and room temperature, the reaction
mixture was filtered over a fine filter (caution!), the catalyst was washed with ethanol, the
filtrate concentrated. The residue was chromatographed over silica gel using methylene
chloride/methanol/conc. ammonia 95:5:0.5 and 90:10:0.9 as eluent to obtain the title
compound (3.0 g) as a yellow powder. This product was eluted first during

chromatography.

MS (ISP): 353.4 (M+H)™.
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osnotic pressure, buffer substances, solubilizers,

col orants and maski ng agents antl” anti oxi dants cone
into consideration as pharmaceut | adjuvants. The
dosage of the conpounds ofn?%?ﬁ@lgﬁl can vary W thin
wide limts depending on the disease to be controlled
t H80-AY mettnokytHR) - didlyl HB216, T bibdRY-herahyfro- Hd-pysidp Eht-al-
and t.h dm nistration, and will, of course,
wo‘Mnggaﬁghﬁ%egﬁnd|V|dual requirenents in each
particul ar case. For adult patients a _daily dosage of
about 1 to 1000ng, especially au¢yt 100 nmg, cones
i nto consideration. Depending on se of the

di sease and the precise pharpacok [

conpound coul d be gdn1n|suﬁys
dai |y dosage unitsO-e.g
phar maceuti cal preparf eniently contain about
1-500 ng, preferably of a conpound of
formula |. The fol Qowi n” Exalfpl es serve to illustrate
t he present i nventilon in nore detail. They are,
however, not intended to limt its scope i n any

dosage units. The

Exanpl 9, 10- t
g%?rgggp Wriggtgqeiwaseobﬁampcg errsgparatjfon ot Pac- 160&( XIC&IOXY-3B -m-tolyl-

h1 ggps@mm 3 ¥o- ﬂq%p;«ido{ﬁ 1a§1q¢qummmzs Payttian{Bxemple 2) through
bgﬁ:[hg s ei?:Z@ ‘}ooetﬁa&?%aﬁéﬁ iﬁ_ﬁlu%/nrtl T&})e[rf’felr{dg time was 115

|§ﬁﬁukmolln 2-one Pal |l adi um acetate (21 ng, 0.01
mol ), sodiumtert-butoxide (276 ng, 2.87 mmol), and

LS IFELBIEP DR e T asnmm) ) ver
Example 4

9,10-Dimethoxy-3(S)-m-tolyl-1,3,4,6,7,1 1b(S)-hexahydro-2H-pyrido [2,1-a]isoquinolin-
2(R)-ylamine

The title compound was obtained after separation of rac-9,10-dimethoxy-3B-m-tolyl-

15  1,3,4,6,7,11bp-hexahydro-2H-pyrido[2,1-a]isoquinolin-2f-ylamine (Example 2) through

a Chiralpak AD column with 15 % ethanol/heptane as eluent. The retention time was 159

minutes.

MS (ISP): 353.3 (M+H)*, [a]p—154 ° (¢ 0.523, chloroform).
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nmol ) were sequential ly added der flow of argon and
stirred at roomtenperature for“12 hours. The reaction

m xture was diluted with water allg% extracted 3 tines

with ether. The conbined or §&HI'R [Ffayers were washed

wth water, brine, and dried over sodiumsulfate _ o
f fak- Oel0eBiraettoxye A-emteli b 467, Vdddeexebydyovid - phadel2idal isoquinolin-
pfq?—?ﬂfﬁineThe crude product was chronmat ographed on

silica gel (ether) to afford 139ngy (0.39 mmol, 41% of

rac- 9, 10-di nethoxy-3 b-mtolyl-1,3,4.6,7,11Db

b- hexahydr o- 2H pyrido[ 2, | - a] i sbil, @ one as a
)

light yellow solid. M5 (ISP): 1H NWR
‘ 23.92 (m 1 H),

(CDA3) : d = 7.29-7.24 (m (m 2 H,
6.62 (s, 1 H, 6.59 (s, 1
3.89-3.80 (m 6 H,Oz

H), 3.43- 3.38 (m 1), 3. 19-8 93 (m 5 H), 2.79-2.64
(m 3 H, 2.32 (s, / . b)
rc-9, 10- Di met hoxy- toly ,3,4,6,7,11b

b- hexahydr o- 2H- pyrildo[ 2,1 -a] - isoqui nolin-2-ylam ne

hydr ochl ori de rac-9, 10- Di net hoxy- 3

b-mtolyl-1,3,4,6,7,11b Ny .
bTheredyareasabiained adpe finalehramagiaphy descobgshin fxgmple 2 eluting as
n&%ond\@%ﬁoﬁrﬂeﬁ?@dg)%@ﬁgl{’c&y@ﬂ@%ﬂz@tﬁisﬂe hydrochl oride (14

nyg) were dissolved in ethanol (2 m) and stirred at

ro r re.for 3 hours. Water (2 m) and Ni-Al
a“ﬁ%@%"ﬁ@?” re added. NaOH as a 32% aqueous

solution (0.35 mM) wasadded dropwi se to this

suspensi on. Hydrogen evol vedxamplethe reaction mi xture

turned warm The reaction mxture was stirred at room

t §HRSS; O3 6Y- ik AL -IexBkitro OfH P €o[21da]isoquinolin-
I\Ilg’-qg\l%lgrﬁ%%w%? ggggg lé?fzcli-’%? I’E%@acti on was J;p ir r[e(gll agt 1

r 8Gonylasniper at ure for further 3 hours. The reaction

m xture was filtered and the solution

NH,

The title compound was obtained after separation of rac-9,10-dimethoxy-33-m-tolyl-
1,3,4,6,7,11bB-hexahydro-2H-pyrido[2,1-alisoquinolin-2c-ylamine (Example 5)
through a Chiralpak AD column with 20 % isopropanol/heptane as eluent. The retention

time was 270 minutes.

MS (ISP): 353.4 (M+H)", [a]p—57 ° (¢ 0.345, chloroform).
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vacuo. Chromatography on silic: 2g_el (CH2A 2ZMe OHZNHACOH

aq 25% 100/5/1) afforded the product as a m xture of

the cis-and the trans-di ast Egcerﬁ%ﬁgner s. The am nes

wer e di ssolved in nethyl ene chi'dride and HJ in ether

was added. The sol vent was evaporated to | eave the

1, B I ne By 1HR) -6 7 toll- hg 4417, [dphgkexabydra- 2HpyridgR) -

3 | _ le 2 rac-9, 10- Di net hoxy- 3

b@%ﬁgﬁ%ﬁ%ﬂg Z%?% b

b- hexahydr o- 2H- pyri do[ 2, | - a] i soqui nol

mc- 9, 10- Di met hoxy-3 b-mtol yl - NH

b- hexahydr o- 2H pyrido[ 2, a] isqdqui ng 2-one A

m xture of pall adi a;m acetate i
@

2b-yl am ne a)
I

tert-butoxide (22.01 g) ahl,[ c-9} 10-
di met hoxy-1, 3, 4, 6, P~
b- hexahydr o- 2H benzo[ 4 noli 41 n-2-one (20.0 g) [D

Beke, C. Szantay, Chetq _Bex, 98, 2132 (1962)] were
evapor at ed under hPgh vacuuniat 80 OC and charged with
argon three to five tinmes. Degassed tetrahydrofuran

(220 nmL) was added at roomtenperature under argon.

The reaction m xture was stirred. for. 15 nj nut es at

r Bt %‘fﬁa%?ca%ra‘@%s obiained 7fr é?wr%wfﬁﬁé%%%e@’f?%éBzﬁl“"lyl'
ang, 4%, R1 pehetatipdie-1HPyribo[g) 1 -uksoquadieos yinmite feemple/s)

WLt h SYI . he reacti i ' :
U et NS DR b Rl e retcion
niinie was 168 sipatgs.ed on ice/water (1 L), and the

precipitate was filtered off. The filtrate was

exdd e ' fr ¢ > R adsNElSsforgtner . The

ol\rqgsa(%@c) ) g??é%vgﬁ\%a@’c[g %‘%ﬁgﬁ% rgﬁsdéﬂ,s t he r(()esi)due was

conbi ned with the precipi tatgiamples

rac-9,10-Dimethoxy-3p-(4-methyl-pyridin-2-y1)-1,3,4,6,7,11bp-hexahydro-2H-
pyrido(2,1-a]isoquinolin-2ai-ylamine

The title compound was prepared in analogy to Example 2. It was obtained as an orange-

15 red powder. This product was eluted second during chromatography (cf. Example 15).

MS (ISP): 354.3 (M+H)".



obt ai ned above and di ssolved in nethylene chloride,
washed with water and brine. The organic |ayer was

waleiosdosyer magnesi um sul fate and filtered. ThRCEHBP20041006336

10

15

was evapor at ed. The resi due was £5r|f|ed by col umm
chromat ography (silica gel, 325™g) using methyl ene
chloride/ethyl acetate 1:1 as elygpt to yield

rac-9, 10-di net hoxy-3 b-mto YPP3 4,6, 7,11 b

b- hexahydr o- 2H pyri do[ 2,1 - a] i soqui nol i n-2-one (11.9 %2
a% 1@ Diingthoxy- 8l $)o(¢-swethyttpyEn(2-gP) 13,867, 14 b (Wil ahydr@)Z

H%§5§%%y6$%$§%5§§¥?§3ﬁ@?f%jl?éégu?ng|?n72[gﬁe oxi me To

a suspension ofrc-9, 10-di net hoxy- 3
b-mtolyl-1,3,4,6,7,11b b- hexahydro 2Hpyr | do[

2, I-a]|squ|noI|n 2-one (26.95 g)nyh ethanal (500 ni)
wer e added hydroxyl am ne hydrochlbr?de (5 8¢ g) and
sodi um acetate (6.92 g). The reae ~ He was
stirred at roomtenperature o col d water

(1.5 L) was added. JDe preci pLt AlS
and the cake was washed ' cold“mater and dried over
P20C6 under high vaguu to obtain
rac-9, 10- di met hoxy- 30D ,3,4,6,7,11b b-
hexahydr o- 2H- pyri do[ 2, I-a]isoquinolin 2-one oxi e

( %Q%Slé? ggcm Uf)(%l V%%lr?é&%n &Pz nga% géﬂag%th%fg{usg)lg Dg’l%ﬂ-ﬁx% MB'_PAL methyl-
bpyrdialtyd)-6, m,ﬁyﬂbw@@hyéx]o PH opywi & 1 ralizoquineliprerelappine

a(]@cg{-ng)?é tﬁ%ﬁ%gﬁ%ﬁllﬁr%@ﬁ@?%@ 2% %)pl;;?%)ré)p[anol/heptane as eluent.

2The @}e?rg@qmr%wahi‘z@ BB me (30.2 g) in
et hanol / di oxane 1:1 (2400 nL) was added the wet Ra/N

(6Q1 J3m(meapt,i[a%mmu(rc@.msc}ﬂummx ed and
charged with hydrogen, cone. NH4AOH (45 nlL) was added

with the help of a syrlnge,E?n%ﬂEQS

9,10-Dimethoxy-3(R)-(4-methyl-pyridin-2-y1)-1,3,4,6,7,11b(R)-hexahydro-2H-
pyrido[2,1-a]isoquinolin-2(R)-ylamine

NH, =
“‘\\ \

The title compound was obtained after separation of rac-9,10-Dimethoxy-3B-(4-methyl-
pyridin-2-y1)-1,3,4,6,7,11bB-hexahydro-2H-pyrido[2,1-a]isoquinolin-2a-ylamine
(Example 8) through a Chiralpak AD column with 20 % isopropanol/heptane as eluent.

The retention time was 200 minutes.

MS (ISP): 354.3 (M+H)", [a]p+68.8 ° (¢ 0.520, chloroform).



hydrogenation was started. After 4.5 hours at 1.1 bar
and roomtenperature, the reaction m xture was

wo pdoseomsds over a fine filter (caution!), the CBCHERHED4/006336

10

15

was washed with ethanol, the filfrate concentrated.

The residue was chronatographed over silica gel using
net hyl ene chlorlde/nethanolﬁ§a 1 mmoni a 95:5:0.5 and
90:10: 0.9 as eluent to obtairn itle conpound (3.0
g) as a yellow powder. This roduct was el uted first
dmcrﬂalgp Bhmetiraxng P pHyethEpyricipR-v1553,446, (A -hexabydroptd-
3pyrido[2,1- a]1soqu1nohn -20-ylamine

9, 10- Di met hoxy- 3(R) - n}tolyl-l 3,4,6,7,11b(R) -hexahydro
-2H pyrido[2,1~-a]- |squ|noI|n ) -yl asine The title
conmpound was obtai ned after sep

rac-9, 10- di met hoxy-3b-mtol yll, =
b-hexahydro-ZFprrido[2,|-gei.
(Exanple 2) througha Chir 3
et hanol / hept ane as elyg

m nutes. MS (I SP):
chl orof orm. Exaﬁbkg 4
9, 10- Di net hoxy- 3(8) mtolyl-1,3,4,6,7,11b(S)-hexahydro
BBl 2ol soau el Ly 2R ST IS e
C QW&Q‘ ThigBE SRy wabelGtetl 8d0nkd duding cBrofndtbgraphy (cf. Example 12).
b hexahydr o- 2H pyri do[ 2,1 -a] i soqui nol i n-2 b-yl am ne

( C %) h a Chiral pak AD colum with 15 %
egﬁgqg%»%% %@E%ﬁig eluent. The retention tinme was 159
mnutes. M5 (I1SP): 353.3 (M+H) +, [a]D- 154 (c 0.523,
chl oroforn) . Exanpl e 5 Example 12

Stention tine was 115
[a] D+156 (c 0. 558,

rac-9,10-Dimethoxy-3B-(6-methyl-pyridin-2-y1)-1,3,4,6,7,11bB-hexahydro-2H-
pyrido[2,1-a]isoquinolin-2f3-ylamine

The title compound was prepared in analogy to Example 2. It was obtained as a yellow
powder. This product was eluted first during chromatography (cf. Example 11).

MS (ISP): 354.4 (M+H)".
Example 13

rac-9,10-Dimethoxy-3B-(5-methyl-pyridin-2-y1)-1,3,4,6,7,1 1bB-hexahydro-2H-
pyrido[2,1-a]isoquinolin-20-ylamine.



r c-9,10-D net hox7-3 b-mtolyl-1,3,4,6,7,11b

b- hexahydr o- 2H pyrido[ 2, | -a] i soqui nolin- 2a-ylam ne
wab@spoemsduct was obtained in the final chromatBOI/EPINY4/006336

described in Exanple 2 eluting _as ‘'second conpound

(20.2 g) as light yellow crystal’s. M5 (ISP): 353.4

(MtH) +. Exanple 6 9, 10- D net hoxy- 3(S) mtolyl-I

3,4,6,7,11b(S)-hexahydro-2H pyrlmqu z gqui nol i n-

2(S)-ylam ne The title conpound waS obpt ai rqd after

separation of rc-9, 10-di met hoxy-3<b_ao| |, 3,4,6,7

Il b b-hexahydro- 2H-pyr|do[2HI- ' '

. t -

with 20 % i sopropanol / eluent. The retention
time was 270 m nutes. . 353.4 (MtH) +, [a] D
57 (c 0.345, chlor®forn mle 7
9>10- Di net hoxy-3(R) - mt ol yI-I 3 J4,6
7 ( [
| S"Ig% l}ﬁ%ocjla?ﬁ)%g%{g%s ﬁﬁl'ﬁ?yeﬁ if Qhﬁoé@'%o Exam eo2u rI]t was obtalned as an off
obyrhateragvdss.tThis Isrééa'ftézqu Shitest secord éurlleg ﬁ}rﬁ@@mwhx (cf. Example 14).
b-mtolyll, 3,4,6,7,11Db
b- Mgmpydys@gzﬁfmyﬁ do[ 2,1 -a]isoquinolin-2 a-ylam ne
(Exanpl e 5) through a Chlral pak AD colum with 20 %
i sopropanol / hept ane as el ue . E?)Mr etention tinme was

158 nminutes. MS (1SP): 353. , [a]D +57 (c
0. 545, chlorofornm. Exanple 8 rac- 9,1 O D net hoxy- 3.
-r(tﬂQ;iéﬂBuyrletlpy&ryr&ﬁ -(b-methy)-pytid®-2-yh; 133,1,|6t7,11b[3 -hexahydro-2H-

b- IJ}%GDXP BHs&fdmcﬁl'ndfﬂ -ylamine.

The title compound was prepared in analogy to Example 2. It was obtained as an off
10  white powder. This product was eluted first during chromatography (cf. Example 13).

MS (ISP): 354.3 (M+H)".
Example 15

rac-9,10-Dimethoxy-3p-(4-methyl-pyridin-2-y1)-1,3,4,6,7,11bp-hexahydro-2H-
pyrido[2,1-a]isoquinolin-2f-ylamine

15



2,1 -alisoquinolin-2 a-ylam ne The title conpound was
prepared in analogy to Exanple 2. It was obtained as

wa@poosioensger ed powder. This product was el ut ed BEDBPIN04/006336

10

15

20

during chromat ogr aphy (cf. Exa_n%_e 15). M5 (ISP):
354.3 (M+tH) +. Exanple 9

?]f%% _%'5%_ @}g%\géswégle ta%io_g?% E}gallrlqﬁngyllt XAfaL o§taﬂ16ﬁ 'az an orange
2pbwadri Eloig piatvict waQ @ped firddiuniog Thiwntategrapleotep dormerplees-

obt ai ned after separation of

r O34) grg\gﬂ;l y~3b- (4~rnet hyl pyri di n-

Z-ﬁf)ﬁ(&ﬁl)i 3,4, 6, 7;9% b

b- hexahydr o- 2H pyri do[ 2,1 -a]i so uibgol in-2 a-ylamne
(Exanpl e 8) through a ChirafFFfRP'AB° col um with 20 %

i sopropanol / heptane as eluent. The retention tinme was

35004Dikretiascy-B)(4-SRthyl35didt-0 B, 3:4,6,7, A]HIR )-exdhyd e 2H-

0.52 hl,or of.or f le 10 9
18Yrtﬁzch[%ﬁhaé$?99‘é‘(’&@?£5xf§%ﬁiﬂ%- pyridin-2-yl)-1,3,4,6,7,11
b( R) - hexahydr o- 2Hpyri do|
2,1-a]isoquinolin-2(R)-ylamne The title tonpound was
obt ai ned after separation of rc-9l0-Di oxy-3
b-.(4-methyl pyridin- 2-yl)-1,3,4,6,%, 11

b- hexahydro- 2H- pyri do[ 2, | - a] i soguQol a-y¥l am ne
(Exanmpl e 8) through a Chi ral'qa AD gol unNwi th 20 %

i sopr opanol / hept ane_@s_el uent =Jhe retention tine was
200 minutes. MS (1SP): “g54. +, [a] D+68.8
(c0.520, chlorofor Q Exdnpl gl 11 rac-9 10- D net hoxy-3
b- (6- et hyl - pyridi n-@7yl )>,3,476,7,11b

b- hexahydr o- 2Hpyri do[ 2,1-a]isoqui nolin-2 a-ylam ne.

-2”'}?1'3 %iltltgvlﬁgmggltl ﬁggob\é\gi%g&) %g%)r?srs%qratlionn 5 r%lc-gg%-bf%ngff&%[ﬁ(él—methyl—
pyridin-2-y1)-1,3,4,6,7,11bB-hexahydro-2H-pyrido[2,1-a] isoquinolin-2p-ylamine
(Example 15) through a Chiralpak AD column with 20 % ethanol/heptane as eluent. The

retention time was 200 minutes.
MS (ISP): 354.3 (M+H)™, [a]p +129 ° (¢ 0.511, chloroform).
Example 17

9,10-Dimethoxy-3(S)-(4-methyl-pyridin-2-y1)-1,3,4,6,7,11b(S)-hexahydro-2H-
pyrido[2,1-a]isoquinolin-2(R)-ylamine

The title compound was obtained after separation of rac-9,10-Dimethoxy-33-(4-methyl-
pyridin-2-y1)-1,3,4,6,7,1 1bB-hexahydro-2H-pyrido[2,1-a] isoquinolin-2f-ylamine
(Example 15) through a Chiralpak AD column with 20 % ethanol/heptane as eluent. The

retention time was 159 minutes.



powder. This product was el uted second during
chromat ography (cf. Exanple 12). MS (I1SP): 354.4( M+H)

WG-200500086 € 12 rc-9, 10- Di net hoxy 3 PCT/EP2004/006336

10

15

b- (6-methyl -pyridin-2-yl)-1,3 46,7, 11b
b- hexahydr o- 2Hpyri do[ 2, 1- a]|squ| nolin-2 b-ylam ne

2803 [ESsEARE Y, B E Rl e mBR oY < or oduct

was eluted first during chromat ography (cf. Exanple
11). M5 (ISP): 354.4 (M+H) +xampénif e 13 rac-9
10 Di et hoxy- 3 b- (5-net hyl - pyridin 2-yl)-1,3,4,6,7,11b

Y: l -
2%%5%1@5"‘? 20l b9 0OL AL heaahyche 1
vELaRp LQIQNPWROV%%@ﬁ%W@P%ed as an of f white powder.
Thls product was el uted second during chromat ography
(cf. Exanple 14). M5 (1 SP): 354.3hﬁWH-l anpl e 14
mc- 9, 10- Di et hoxy- 3 2
b- (5-met hyl -pyridin-2-yl)-1I, 3,4, -; | Loy
b- hexahydr o- 2Hpyri do[ 2, I-a]*po-U|noI|n 2Np. yl am ne.
The title conmpound wa3._prepar e n ahal ogy to Exanpl e
2. It was obtained as a iteN powder. This
product was eluted-{irs g cHhromat ogr aphy (cf.
Exanple 13). Ms (1 SPQ 354 i +. Exanple 15
rac- 9510- Di net hoxy- 3b (4 nmet hyl - pyridin-2-yl)-1,3,4,6,

! "Ilhl gﬁ]f% hexahiég tw%(s:) ¢ ddlq %na?loéy @E}é&%ﬁ? I xpaszoqtalned gs.an off

Ex/\dupzl owiler. |']fhw\la@dgmvms mbdechs;c d;mmgﬁhromatography%cf Example 19).

MS (ISP): 354.3 (M+H)™.
Example 19

rac-9,10-Dimethoxy-3B-(3-methyl-pyridin-2-y1)-1,3,4,6,7,11bB-hexahydro-2H-
pyrido[2,1-a]isoquinolin-2B-ylamine

The title compound was prepared in analogy to Example 2. It was obtained as an off

white powder. This product was eluted first during chromatography (cf. Example 18).
MS (ISP): 354.3 (M+H)".
Example 20

rac-3B-(4-Ethyl-pyridin-2-y1)-9,10-dimethoxy-1,3,4,6,7,11bB-hexahydro-2H-pyrido[2,1-

aisoquinolin-2a-ylamine



powder. This product was eluted first during
chromat ography (cf. Exanple 8). M5 (I1SP): 354.3 (M+H)

WG 20050008 € 16 PCT/EP2004/006336

10

9,10-Di wethoxy-3(R)-(4-nethyI-pygjdin-2-y|)-|,3,4,6,7,
Hb( R) - hexahydr o- 2Hpyri do[

2,1 -aJisoquinolin-2(S)-ylam ne The title conpound was
obt ai ned after separation of rac-9, 10- Diywet hoxy-3

b- (4-met hyl pyridin- 2-yl)-1,3,4,6,7,11b
b-hexahydro-ZFprrido[2,|-a]isoqu&BPIin- -yl am ne
(Exanmpl e 15) through a Chiral pak ADz2coljum "th 20 %
et hanol / hept ane as eluent. The retent enstiAe was 200
mnutes. MS (1SP): 354.3 (Myf D +M9 (c 0.511,
chl orof orm). Exanpl epl7
9, 10- Di met hoxy- 3( Sy~ (4- pyriNdi n-2-yl)-1, 3
4,6,7,11b(S)-hexahydro-
2,1-a]isoquinolin-2(8)-ylaf e title conpound was
obtai ned after separation ofr ac-9, 10-D net hoxy-3

b- (4-net hyl pyridin- 2-yl)-I 4, 6.7, 11 .

o The kR gemBoBH By brabrac in e R ERARPI 2 Ty htained as an of

( Fhaepbeddh Thisprodigh was Entedskpaid dbingshormatagtaphp (cfoExample 21).
et hanol / heptane as eluent. The retention tinme was 159

W@Sﬁg}’%ﬁ'@%ﬁ +]3§4_1§ (MH) +, [a]D- 127 (c 0.597,

rflc-9, 10- Di met hoxy-3b-(3-nethyl -pyridin-2-yl)-1,3,4,6

, 7.11b b-hexahydro-Zprrid.E@P?Pk— ]i soqui nolin-2

a-ylamne. The title conpound was prepared in analogy
QpEXATRIEehyE- pytilind@ 51 0Bt Rideethasy-aB,46,7,1 1#fi-hexappdwiert-pyrido([2,1-

L g, Feh
Thy s pr.oduc s .el uted second during chronmat ography
( @51?0%&%%-@%)@“

The title compound was prepared in analogy to Example 2. It was obtained as an off
white powder. This product was eluted first during chromatography (cf. Example 20).

MS (ISP): 368.1 (M+H)™.
Example 22

rac-3B-(4-Ethyl-phenyl)-9,10-dimethoxy-1,3,4,6,7,1 1bB-hexahydro-2H-pyrido[2,1-

aJisoquinolin-2a-ylamine



M5 (ISP): 354.3 (MtH) +. Exanple 19 r
c-9,10-Di netii oxy-3b-(3-nethyl-pyridm2-yl)-1,3,4,6J,I

wo bshessadydr o- 2Hpyri do[ 2,1 -a]i soqui nol i n-2 brPgI/BEPI006£006336

5

10

The title conpound was prepared %n anal ogy to Exanpl e
2. It was obtained as an off whfte powder. This
product was eluted first during chromatography (cf.
Exanple 18). M5 (1SP): 354.3 (MtH) +. EXa
rac- 3b- (4- Et hyl - pyri di n-2-yl)-9, 10-di net hoxy-1, 3
4,6>7, Ho b- hexahydro-2H pyri do[ 2, Ngﬂ I segr~Naol i n- 2
a-yl am neThe title conpound was ptepar
Exanple 2. It was obtained as an-0 0
Thi s product was el uted secqmo durlno chr omat ogr aphy
(cf. Exanple 21). : +. Exanple 21
rflc-3b-(4-Ethyl-pyridi ) 9 O- di met hoxy-1, 3, 4
6,7,11 b b-hexahydrez 9
b-ylam ne The title €onpound was prepared in analogy
to Exanmple 2. It was obtained as an off white powder.

TIT‘%‘;? UEX Q&H‘F‘)Buﬂ@\%aseﬁ Nsﬁﬁgd {d dloggs Eﬂ&nﬁl&@l’t&&d@ @baivd as an off

+. Exanmpl

bitapoTHEE A RSP Sated ey Do ERPRY fofBample 23).
b- hexahydro- 2H-pyrido[ 2,1 a] isoquinolin-2 a-ylam neThe
t MJ @SERBERYM-WAS. prepared in anal ogy to Exanple 2.
It was obtained as an off white powder. This product
was el uted second during chﬁggﬁbgggaphy (cf. Exanpl e
23).

rac-3B-(4-Ethyl-phenyl)-9, 10-dimethoxy-1,3,4,6,7,1 1bB-hexahydro-2H-pyrido [2,1-

a]isoquinolin-2pB-ylamine

The title compound was prepared in analogy to Example 2. It was obtained as an off
white powder. This product was eluted first during chromatography (cf. Example 22).

MS (ISP): 367.4 (M+H)™.
Example 24

mc—3B-(2,5—Dimethyl—phenyl)-9,10~dimethoxy—1,3,4,6,7,1 1bB-hexahydro-2H-

pyrido(2,1-a}isoquinolin-2ai-ylamine



Ms (ISP): 367.4 (M+H) +. Exanple 23

rc- 3b- (4- Et hyl - phenyl ) -9, 10-di net hoxy-1,3,4,6,7,11b
wh2venaisyer o- 2H pyri do[ 2,1 a] isoqui nolin-2 b- yPEREP®04/006336

The title conpound was prepared,in anal ogy to Exanpl e

2. It was obtained as an off mh?qé powder. This

product was eluted first during chromatography (cf.

Exanple 22). M5 (I1SP): 367.4 (MrH) +. Exampple 24

rc-3b-(2,5-D wethyl-phenyl)-g,lo-@'

| b b- hexahydro-2Hpyri do[ 2,I-a]is_hGF

a-ylam neThe title conpound was Jpf

Exanple 2. It was obtained 3$ :

Thi s product was qup-d econgd>dur iwg chr omat ogr aphy

(cf. Exanple 27). (IP 567. AN(M-H) +. Exanple 25

rflc-3b-(3-C*dopr | - ph , JO-dinmetiioxbr-1,3,4,6

, 7,11 b b-hexahydro-2Ppyrido [2,71-a]isoquinolin-2

a-ylam ne The title conmpound was prepared in anal ogy

secon urt ng* chr omat og aggy
( ehite prarpl FhzProdwewes dpjed smdsiuemgmﬁrqmategraﬂ{w Fgample 27).
rflc-3b-(6-Methoxy-pyridin-2-yl)-9, 10-di net hoxy-1, 3
4 . epsahydr o- 2Hpyrido[ 2, 1-a]isoquinolin-2
a?§1§%$%g§ﬁ% titl’'e conpound was prepared in anal ogy to
Exanple 2. It was obtained as. an %ff whi te powder.
xample 25

rac-3B-(3-Cyclopropyl-phenyl)-9,10-dimethoxy-1,3,4,6,7,1 1bB-hexahydro-2H-

pyrido[2,1-a]isoquinolin-2ai-ylamine

The title compound was prepared in analogy to Example 2. It was obtained as an off
10 white powder. This product was eluted second during chromatography (cf. Example 29).

MS (ISP): 379.3 (M+H)".
Example 26

rac-3p-(6-Methoxy-pyridin-2-y1)-9,10-dimethoxy-1,3,4,6,7,1 1bB-hexahydro-2H-

pyrido[2,1-a]isoquinolin-2ai-ylamine



M5 (ISP): 370.4 (M+H) +. Exanple 27
rc-3b- (2, 5-Di net hyl - phenyl ) -9, 10-di net hoxy-1, 3, 4, 6, 7,

WO oosobsx@hydr o- 2Hpyri do[ 2,1 -a]isoqui nol i n-2 PCYER20D41@6336

10

15

The title conpound was prepared,jn anal ogy to Exanpl e
2. It was obtained as an off mh?ié powder. This
product was eluted first during chromatography (cf.
anpl e 28

Exanpl e 24). M5 (I1SP): 367.3 (MW? +e
nc- 3b- (3- 1 sopropyl - phenyl ) -9, 10= df ne hox’-l,3,4,6,7,H
b b- hexahydro-2H pyrido[ 2, | a] A7Seguf M| iN>2.~

a-ylam neThe title conpoungl was priepared in

Exanple 2. It was 0Okt ained
(1SP): 381.4 (ME) +.J Exan
nt-3b-(3-CycIoprquI- nyl ) - 9,)10- di met hoxy-1, 3, 4, 6, 7,

I 1'b b-riexahydro-26pyrido[ 2)T-a]isoquinolin-2
b-ylam ne The title conpound was prepared in anal ogy

t o, Ex le 2. 1t was obtained a [ r.,

rhre i Butetunbtedip gt F RETod o PRy Rl Aot S DA s am o
(ohitepradpl e 25). MS (I1SP): 379.4 (M+H) +. Exanple 30

ntc- 3b- ( 3- Fl uor net hyl - phenyl ) - 9, 10- di et hoxy-1, 3,4, 6

> ®- 2Hpyrido[ 2, 1-a]isoquinolin-2
b3§%g§?$3ﬂ$ﬁ§9¥??|e conpound was prepared in anal ogy

to Exanple 2. It was obtain%gmggk%g of f

rac-3B-(2,5-Dimethyl-phenyl)-9,10-dimethoxy-1,3,4,6,7,11bB-hexahydro-2H-

pyrido[2,1-a]isoquinolin-2f-ylamine
NH, = |
NS

/O N

~0

The title compound was prepared in analogy to Example 2. It was obtained as an off
white powder. This product was eluted first during chromatography (cf. Example 24).

MS (ISP): 367.3 (M+H)".
Example 28

rac-3B-(3-Isopropyl-phenyl)-9,10-dimethoxy-1,3,4,6,7,1 1bB-hexahydro-2H-pyrido[2,1-

alisoquinolin-2c-ylamine




white powder. This product was eluted first during
chromat ography (cf. Exanple 31). M5 (I1SP): 371.4 (M+H)

WG-2005000816 € 31 PCT/EP2004/006336
ntc- 3b- ( 3- Fl uor net hyl - phenyl ) - 9, 10- di net hoxy-
1,3,4,6,7,1 b b- hexahydr o- 2Hpyr1do][

1,3,4,6,7,1Ib b-hexahydro- 2Hpyi¥do[ |
ot R Dgy e f s etapiosy 3 By BREHAE3s en of

awhé powddrt e powder. This product was el uted second
during chromat ography (cf. Exanple 30). M5 (1 SP)

3k . anpl e 32
r%@i@ﬁé*@g%%ﬁﬁgg§ﬁz-nethyI-phenyl)-9,10-dinethoxy-l,3,
4,6,7,11b b-hexahydro-2Hpyrido [2, 1-a]isoquinolin-2
a-ylanmine The title conpoungmﬂ%@fﬁ?epared i n anal ogy
to Exanple 2. It was obtained as an off white powder.

5 (l\:/!_%éfd(ﬁ%?cyaﬁﬁrg)%yl%ﬂ@w@,@camthoﬁal,s,4,6,7,11bB-hexahydro-2H-
pPyrid tﬁﬁ%9ﬁ9w¥k??4%@P?¥F,3,4,6,7,||b

b- hexahydr o- 2Hpyri do[ 2,|-a]isoquinolin-2 a-ylamne a)
2- Ami no- 9, 10- di et hoxy-1, 6, 7, |

| b-tetrahydro-4H pyrido[ 2,1 -a]isoquinol
carboxylic acid ethyl ester A mxture
of 9, 10- di nenoxy- 2- oxo- 1, 3, 4, 6, 7, NHp- he
o[ 2,1 a] isoquinoline-3-carboxylif acig
(Helv. Chim Acta 1958, 41, 1X9;4.900 g, .0 mvol) and
amoni um acetate (13.9 g, I8
stirred 5 h at roo shperRapdr exNAT t er evaporati on of
the sol vent the residué was| partiti oned between

di chl or onret hane an VNag edi-dm hydr oxi de sol uti on.
The organic |ayer a%s dried

The title compound was prepared in analogy to Example 2. It was obtained as an off
white powder. This product was eluted first during chromatography (cf. Example 25).

10 MS (ISP): 379.4 (M+H)".
Example 30

rac-3p-(3-Fluormethyl-phenyl)-9,10-dimethoxy-1,3,4,6,7,1 1bp-hexahydro-2H-
pyrido[2,1-a)isoquinolin-23-ylamine

15 The title compound was prepared in analogy to Example 2. It was obtained as an off
white powder. This product was eluted first during chromatography (cf. Example 31).



(MS™), and triturated with heptane to afford the
title conmpound (3.71 g, 93%. Ofwhite solid, M (ISP)

wWQ@3Rs5a008k-H) +. b) PCT/EP2004/006336

10

15

rac-2a-tert-Butoxycarbonylanino-g,lo-dinethoxy-l,3,4,6
, 7,1 ' b b-hexahydr o- 2Hpyri do][ 2]?-h]isoquinoline-3

b- Xyl cid+ethyl ester Trifluoroacetic acid
(%@8&ﬁ§)¥ad§@§33@d at 00Cto a solution of

2-am no-9, 10-

di met hoxy-1, 6, 7,1 | b-t et r ahyB¥asm@eBpyri do[ 2, | - a] i soqui n
ol i ne-3-carboxylic acid ethyl ester (6.90 g, 20.8
rng_lgﬁ-{ﬁFlh%hB@t’BWﬁl‘i’Jd‘%Daglld-@Qnéfhaxy-I,B,@[ﬁ,mIw-hé}@hmlﬁ'ZH‘
t he hohogeneous sol utiion, was treated with sodi um
bpyrista) dd radisoguingingo-Aamiiennp| ) and stirred for

another 40 mn. The reaction m xture was cancentrated
in vacuo and the residue partitioned between 2 M ag.
sodi um hydr oxi de sol uti on and di chl or onet hane. The
organi c |layer was washed with br'ﬁe, desed (MgSO ) and
evapor at ed. The resi due was di ssol ¥ed
di chl oronmet hane (80 nlL), and a_sbdlu
di -tert-butyl-dicarbonate ! 22.8 mml) in

di chl or onet hane (500 room tenperature.
The sol ution was stirnged overni ght at room
tenperature, concentrafed land the residue was
triturated in hepta@ée to~afford the title conpound
(7.44 g, 83%. Lighl yellow solid, M5 (1SP) 435.4
(MrH) +. c)

nc-2a-tert-But ox7car bonyl am no-9, 10-di et hoxy-1. 3

6 e Fiflp compewahyas BepHisy i HB‘FOgi,tP : g?rpgfé?fu ﬂn%%i%@%eﬁ asan off
byite Pewikd. ThaqirddiRaas siuted sbyudidaiirite dhBaidatographty ¢ef. Example 30).
68.5 Mol ) was added to a suspensi on of

rac: 2a-{ gar bonyl am no- 9, 10-di nmet hoxy- | ,3

4?’@9, 5}%’)?%9%&% dr o- 2H pyri do[ 2. 1a] isoqui nol i ne-3

b-carboxylic acid ethyl ester (7.44 g, 17.1 mmol) in

tetrahydrofuran (70 nlL) andEwemele3270 nL). After

heating 5 h at reflux, the m xture was concentrated in

VAL _ (A REethEs/- 46 Heﬁiﬂ 10PdibfetHdyangs, 4B, BSSi hexuhydro-2H-

p%%gg%é%e %u?@ér (%Eﬁé?SS §Eugnd My
pyrido[2,1-a]isoquinolih-2a-ylamine

The title compound was prepared in analogy to Example 2. It was obtained as an off

white powder.

MS (ISP): 383.4 (M+H)™.



di chl oronet hane, and et hanol was added until a clear
t wo- phase m xture was obtai ned. The organic | ayer was

w@epanesed, washed with brine and evaporated tPCHEPING006336
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the title compound (6.91 g, 999@$4LJght yel | ow solid,
M5 (ISN) 405.3 (M H) . d)

rac-(2a-tert-But oxycarbonyl n0193 0- di net hoxy-1, 3, 4,
6,7,11b b-hexahydro- 2prrid§?]§q1 al i soqui nolin-3

b-yl)-carbam c acid 2-trinethylsilanyl-ethyl ester A
mime-9r18-Bfmethoxy-3B-(3-methyl-pyrrol-1-y1)-1,3,4,6,7,11bB-hexahydro-2H-

r gmﬁﬁ no-9, 10- di net hoxy- 1|, 3, 4, 6,
7ﬁ?@?%ﬁ?[%gx l§§¥gpggkpyr?gg[2 | -a]isoquinoline-3

b-carboxylic acid (6.91 g, 17. Onﬁpl)

di phenyl phosphoryl azide (7.40 g: 25f§;>nnj),
triethylamne (1.72 g, 17.0moly;

(trimethyl silyl)-ethan ]
tol uene (40 nlL) was heatee 23 Rt” 80 OC under a
gentle nitrogen stream eacfion m xture was then
concentrated in vacuo & esi due chromat ogr aphed

(Si 2, CH2d 2/ MeOH NH 40H 80: 1: 0. 2), and the product
fractions triturated in hexane/ ethyl acetate 1:1 to

ﬁl/g)((){ Q}nhlgg-tz‘?l ltﬁ)l c? W&}@Wupgf (IEb %&ra%‘ydrsogﬁ-l pyncfot[f 1= a?lsoqlilnohne 3-

C- ( 3bzaAmixglic &id echeli evtrhoxy-1,3,4,6,7,11Db
b hexahydr o- 2H pyri do[ 2, | 3] isoquinolin 2

t §
O
1quu1noh%§§hghq>pcﬂmzqql Sthylgeten( Hﬁl‘é]@é’ﬁqﬁﬁﬂépg $-4, 118 £00 g 12.0

*(3 Mh*)o‘lﬁﬁfd%ﬁin@nﬁ&ﬁ gleefatt t(l3r93§ Egdt) Sirhel nﬁtﬁh}x/llbl wad dgﬁred 5 h at room
in tetra monj um f | uor i de

S G BPPURIE L e v RPLatD e 335 eNOF TG TS PR T e een

atdlaﬂoﬂﬁaetﬁhﬁa andslullt aay nf]odimh Uyt i desselutionc Eihteroageadc layer was dried

LRI SRS R TR R Myt o g 0. o

Lngﬂuteysﬂluomdlsm 3388 M-SP)) 378.4 (MrH) +. f) nc-[3

b- (3-Fornyl -pyrrol-I-yl)-9,10-di methoxy-1,3,4,6,7,11b

b-ye %P%Q[@rt%&w&¥%%ylamino—9, 10-dimethoxy-1,3,4,6,7,11bB-hexahydro-2H-

pyrido[2,1-a]isoquinoline-3B-carboxylic acid ethyl ester

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



[2,1-a]isoquinolin-2 a-yl]-carbamc acid tert-butyl
ester 2,5-di nmet hoxyt etrahydrof uran- 3-car bal dehyde (73

woreno5000816 mol ) was added to a sol uti on of ntc- (BCT/EP2004/006336

b- am no-9, 10-di et hoxy-1,3,4,6, 7, 11b

b- hexahydr o- 2H pyri do[ 2, I a] i soé%u nol | n- 2

a-yl)-carbam.c acidtert but ste 4 .37

b )““C'rQrﬁ" EexePrioxyearponylamingy 9,1 023 p '&2&%@?&%"%*3’&0‘”{"
(1. OByrdo[2,13a] [Sﬂ‘ghi}xpliﬂ'éleBh@mwnﬂms sol uti on washeat ed

at 1 O OC for m n, then evaporated, and the residue

\A?gﬁgsglﬁﬁq ?gfg%cg) @g% glf§l7 8[? rpmcﬁﬂ_g/as SW-}%(%%&F%&%} of rac-2a.-tert-

V\butoery&mlborrylanhtﬁo(ﬂ EPﬁlmlfﬁBO)S’-I RatId)7, h—lbﬁgyexahydro -2H- pyr1do[2 1-

"g%q#glﬂ%g%g ér%?% )S’/ ica 151 'ihyl ester é7 44 Bk 17.1 mmol) in tetrahydrofuran (70
»af ytes &@}4 é@{zr 126a|t1ng |hsa(§ q@ﬂﬁgq, 'Fbﬁ IixIrg MR Reentrated in

r agcub?» lq~h@ FestRleRs takeh 1n|1M/11d p%taﬂsauﬂi p‘fﬁisbl@ezt&bhff& (fHE6.85) and
| ahydr,0-2Hpyri d | so
S shlor e AR e P L %%‘Ffi pmiiEd drer g e was obtained
mnhb ))fjgbﬂﬁc ldyes s@ab sepdrated, asted wdtholided drel eazap«zka(eﬂ torajford the title

o oSBT Io> L PG EIeR sl RW&%’%@%@??TE& ed
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i n vacuo. Chrormt ogr aphy of the resi due

CH Crazt (Recier tNBrtagragnslaming P, lﬁr@m@wrh%‘léﬁblI@B-hexahydrO-ZH-
Conp}_@m@o [048a] ﬁ@guﬁl@% 3P -abaRid £hid Mrifnle@Hy)silddhd-ethyl ester

A '°r i Pidcabideme nBi Fimeft T owanl fop-

h el A0 &ﬂdQZBICtﬁ/nalb [2,1-a]isoquinoline- 3[3 ~carboxylic acid (6.91 g, 17.0 mmol),

SRR LT SHRLEPIL Aosgrd T dab b,

kétmmhyl/abzl)eeﬂlamoiéao ag, Zﬁésnmbem |tn1uem(ﬂ;9| ral) wiys heated 8 h at 80 °C
Tﬁ@gﬂ Cé]elnaé QitR§AA SHERS TR 1daBilin Y@l WA Ehélcditontiled in vacuo
and the residue chromatographed (SiO,, CH,Cl,/MeOH/NH,OH 80:1:0.2), and the
product fractions triturated in hexane/ethyl acetate 1:1 to afford the title compound (5.22
g, 59%). White solid, MS (ISP) 522.4 (M+H)™.

e) rac-(3p-Amino-9,10-dimethoxy-1,3,4,6,7,1 1bB-hexahydro-2H-pyrido[2,1-

alisoquinolin-20i-yl)-carbamic acid tert-butyl ester

A suspension of rac-(2a.-tert-butoxycarbonylamino-9,10-dimethoxy-1,3,4,6,7,11bp3-
hexahydro-2H-pyrido[2,1-a]isoquinolin-3B-yl)-carbamic acid 2-trimethylsilanyl-ethyl
ester (5.22 g, 10.0 mmol) in tetrabutylammonium fluoride solution (1 M in THF, 42 mL,
42 mmol) was heated 90 min at 50 °C. The resultant solution was concentrated in vacuo
and chromatographed (CH,Cl,/MeOH/NH,OH 95:5:0.25) to afford the title compound
(3.59 g, 95%). Light yellow solid, MS (ISP) 378.4 (M+H)™.

f)  rac-[3B-(3-Formyl-pyrrol-1-y1)-9,10-dimethoxy-1,3,4,6,7,11bB-hexahydroo-2H-
pyrido(2,1-a]isoquinolin-20-yl]-carbamic acid tert-butyl ester

2,5-dimethoxytetrahydrofuran-3-carbaldehyde (73 mg, 0.41 mmol) was added to a

solution of rac-(3B-amino-9,10-dimethoxy-1,3,4,6,7,11bp-hexahydro-2H-pyrido[2,1-
alisoquinolin-20.-yl)-carbamic acid tert-butyl ester (140 mg, 0.37 mmol) in acetic acid
(1.7 mL, 29 mmol) and pyridine (1.05 mL, 13 mmol). The homogeneous solution was



MS (1SP): 372.2 (MrH) + 1H NVR (CDO 3) A d =
7.38-7.06 (m 4 H), 6.64 (s, 1 H, 6.59-6.58 (m 1H),

W%2®5/ﬁ0((8m 8 H, 3.5-3.35 (m 1 H), 3.2- 2 6 ( NPCTTEPH004/006336
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mc- 3b- (3- Chl or o- phenyl ) - 9, 10- di‘rret‘hoxy 1,3,4,6,7,11b
bhe TN yl%bg %glpéld’ 1%\%1 %lé&éﬁ@éﬂa&‘a%ﬂm'e 'r&lcgleQNa)élcﬁfBrﬁ]ﬁographed

Fochi or i e rc-
r (ﬁ;@yl}yepglng,@thjﬂ aestdtogipdieny) te afford thepitle compound (75 mg, 44%). White

Sglﬁf(ﬁ,fg/qjg Pwiidef 2,1 a] isoquinolin-2-one (60 ny,

was d| SSO ved in nmethanol (10 m) and

T bl g3 UL D ACEL 50 PR3 25

I ooMpiredalelad]ioguidvl- 20i-ghtineSodi um cyanobor ohydri de
(13 ny, O. 2 mml) was added. After stirring for one

h

dicr)c%J L[Pg d(3 I‘H’ly Sf ?hrg)r§)1(¢-lra§18 tggf}% i irllﬁfgz ’)f\iMth’ Ee%?dro -2H-
mpytige[@riea @Ionompﬁedocm&rcezmmim@d taryBiybestenyép Brgndd & mmol) was
m@ﬁ@&@e%ttﬁgg5fogge¢1cqadqq mVElooRAdb AN tbdtad Rith Qﬁé’chylsﬂane (55 mg,

concentrated I n d h

B Gime: iredReiBCilo) MG AR50, J e gagabhy of the

3?{;21% (b1s, @PEQHME:@HWNHQ@I—MH%@ Za)s%reﬂ&ched}‘thé tte compound (48 mg,

Qmer in diet et he d

{A&lWéPﬁMgg\(@zagi QMJF | vent was )évapor atr egnto

Ieave the product as a light yellow solid (22 ng, 33

%. Ms (ISP): 372.3 (M+H) +Examplv@d (CDCI3) : d =

7.4-7.10 (m 4 H, 6.69 (s, 1 H, 6.62 (s, 1 H,

| s% {'/%E (8 @hl@ro"%henﬁgeg - aénétﬁbxyl%b!)m 2rbB-BexaRydrd-2]-pyrido[2,1-

r c- 3b- (3- Chl or o- pt?éﬁ%‘)‘mgnl‘@ﬁd}f%i%’trﬁé‘i’grqd’l.?n&lee 7,11Db
b- hexahydro- 2H-pyrido[ 2,1 a] isoquinolin-2 a-ylam ne
hydrochl ori de The product was obyqi negF/™ the final

chromat ogr aphy described in Exanpl%e | ®

a)  rac-3p-(3-chloro-phenyl)-9,10-dimethoxy-1,3,4,6,7,11bB-hexahydro-2H-
pyrido[2,1-a]isoquinolin-2-one

The ketone was obtained as described in example 1a) using 1,3-dichloro-benzene as a
light yellow solid (40 mg, 11 %).

MS (ISP): 372.2 (M+H)™.

'H NMR (CDCls) : & = 7.38-7.06 (m, 4 H), 6.64 (s, 1 H), 6.59-6.58 (m, 1 H), 4-3.7 (m, 8
H), 3.5-3.35 (m, 1 H), 3.2-2.6 (m, 7 H).

b) rac-3p-(3-Chloro-phenyl)-9,10-dimethoxy-1,3,4,6,7,11bB-hexahydro-2H-
pyrido[2,1-a]isoquinolin-2B-ylamine hydrochloride

rac-3B—(3-Chloro-phenyl)-9,10-dimethoxy—1,3,4,6,7,1IbB-hexahydro-ZH—pyrido[2,1—
alisoquinolin-2-one (60 mg, 0.16 mmol) was dissolved in methanol (10 ml) and
methylene chloride (5 ml). Ammonium acetate (248 mg, 3.2 mmol) was added and the



as second conpound. The product was dissolved in
diethyl ether and IN HCO in diethyl ether was added.

wabh@spaisvent was evaporated to | eave the produpCT/EB2084/006336
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20

light yellow solid (26 ng). M5 (LSP): 373.3 (M+H) +.
1H NVR (CDA3) : d = 7.31-7.15°@f 4 H), 6.73 (s, 1

, 6.60 (s, 1 H, 3.9-3.8 7 H, 3.4-2.2 :
Fbrgqgkigﬁ-p\fa(é ?tgged zll_tl) room temperattgrrenover nlzlg);ht. Sgocﬁum cyargorgorghydnde (13 mg,

I @Cr hdrdl PRadNades- A QtiginpEohexy/hdurdt fodin ferhpdrature the reaction

g:rlygl?c;(ujarggygg g{llﬁt_el_a %tﬁlivgﬁkré’qlﬁ%%%ﬁé@? g !tjilmneg lwiit%_r'rslethylene chloride. The
2-Briireddbriiree taybratueke washed inth bsinkadriddovgnetdiyin)sulfate, and

-pyridine T 0 ' -
> IREARR B 25 THE KNS oo chpomatographed an lca
1162BE1YBIG)I/26% 81 N 3ano0/B10 20 40 afferd(the grdyrt ¢lpting first as one of

digghhasermBhlRans AUidbkedpsdiadfedh 408 M clan @¥RE whbadded. The
mnutes at 0-5 0C a solgélon 0

t splveniuvasicurpaseieg It Jerya the presucties 3 lighsgellpw s9idd22 Aignr 5 %)-
nmet hane (20 m ). The reaction m xture was stirred at
0-M3S QISPH:®723HM-pid)it ed onto ice/water and extracted

wi t h di chl oronet hane. The organi ¢ phase was washed

W I« _s0odi d bopgt Y08 9&

b R B e R o B e P 9o S 1
THe6-2Badm, 0o ® (was H). I$R-MSF miret 383 (Mathel (200

g) wth dichloro nethane as eluent. The product

containing fractions were evgagiad®y to dryness to
obt ai n

2-bropo-4- (tert-butyl - dimet hyl -si | t .

2 sgr Pl e shey Dt 1 GeBsbin Las i LB gy pyridolt-
3Q2isOquinOiin-2 ot hithine-hydychloride
rc-3b-[4-(tert-Butyl-dinethyl-silanyl oxynethyl)-pyrid
n-2-yl] -9, 10-di net hoxyl, 3,4,6,7,11b
b-hexahydro-pyrido[2,|-a]isoquin@“in-

The product was obtained in the final chromatography described in Example 1b) eluting
as second compound. The product was dissolved in diethyl ether and IN HCl in diethyl
ether was added. The solvent was evaporated to leave the product as a light yellow solid
(26 mg).

MS (ISP): 373.3 (M+H)™.

'H NMR (CDClz) : & = 7.31-7.15 (m, 4 H), 6.73 (s, 1 H), 6.60 (s, 1 H), 3.9-3.8 (m, 7 H),
3.4-2.2 (m, 9 H).



A m xture of palladiumacetate (0.84 g), sodium
tert-butoxide (9.8 g) and rc-9, 10-

waleovsobsxe -1 ,3,4,6,7,11b PCT/EP2004/006336
b- hexahydr o- 2H—benzo[a]qU|noI|z%% 2-one (8.90 g) [D.
Beke, C. Szantay, Chem Ber. 95,7°2132 (1962)] was
evapor at ed under hi gh vacuu iquc and flushed with
argon three to five tines. géﬁ t et rahydr of ur an
(200 M) was added at room tenperature under argon.

Thec-f 2621Aoninet %t Qrdenethexys t,B rtet 1 fherhaghydravdlEysitdo[2,1-2]
uhgqgeg L8 JRN but yl phosphi ne (0.76 Q)
angﬂg- ronégzyéﬁg qk};l];hmﬂgi{hrgr%thylyIanyloxymethyl)
-pyridine (10.3 g) were added sinultaneougjy with a
syringe. The reaction m xture was stirred at 20-25 0C
under argon for 18 hours. The crude readtion m xture
was poured on ice/water (11), neutMHy|A 1Y

ether. The organi c phase was
andbrine, dried over
concentrated. The resi%ue
chromat ography (silica ge
cycl ohexane/ et hyl ace(g
rac- 3b-
[4-(tert-butyl-di methyl-silanyl oxymethyl)-pyridin-2-yl
5] 29, OBimeish@xy butydmbthyl-tilahyloxymethyl)-pyridine

b hexahydr o- pyrido[ 2,1 -a]isoquinolin-2-one (6.9 g) as

eH

%%so?l\i\ﬁ%afao)lzfrlomé 4= gy Ieﬁlyg)B%rll %mg (Iiegl?caster %AS 11%289 16-0])
3 (4 36g) anHlimidpzole (2.65 g) in dichloromethane (80 ml) was added dropw1se over 15
heﬁ%ﬁ‘RX& L0 JQl18ndn 64 bR U8R iRy 1P A orie 5.8P%)Uh dRBloro-
r cm@baM?@tr@mThwmondnﬁ@mws stinrethg bR ymbdmahe popiseiogto

101 Neadwitel a8d dracdwitih@xktorodethafic. Thelobganic phase was washed with water,
b- hexa édro i.soguijnolin

(e 3 n%a%ﬁ@am A %??%%m&?aa%ﬁﬁ%ﬁ%uff’hﬂe and
f | doneérdented. mhy dflaieeo(nbbuﬁd oias filféred peacilicogeli2f® g) withvdihloro-

St I r ege %t € n? M Spngg%& &81[11% rfqu frg&lo?lg qrgi:é)&ﬁggxtafe@lttg q{ryness to

exahtaut2ebiromq h (tirthive}- dmthﬁrﬁelanyﬁh@rmtbﬁbnpafrlémééo dkas a
ﬁﬁ¥h&¥ﬁﬂﬂ&ater and brine, dried over nmagnhesi um

MS (ISP): 302.0, 304.1 (M+H)™.

b)  rac-3p-[4-(tert-Butyl-dimethyl-silanyloxymethyl)-pyridin-2-y1]-9,10-dimethoxy-
1,3,4,6,7,11bB-hexahydro-pyrido[2,1-a]isoquinolin-2-one

A mixture of palladium acetate (0.84 g), sodium tert-butoxide (9.8 g) and rac-9,10-

20  dimethoxy-1,3,4,6,7,11bB-hexahydro-2H-benzo[a]quinolizin-2-one (8.90 g) [D. Beke, C
Szantay, Chem. Ber. 95, 2132 (1962)] was evaporated under high vacuum at 80 °C and
flushed with argon three to five times. Degassed tetrahydrofuran (200 ml) was added at
room temperature under argon. The reaction mixture was stirred for 15 minutes at room
temperature, and tri-tert-butylphosphine (0.76 g) and 2-bromo-4-(tert.-butyl-dimethyl-

25 silanyloxymethyl)-pyridine (10.3 g) were added simultaneously with a syringe. The
reaction mixture was stirred at 20-25 °C under argon for 18 hours. The crude reaction
mixture was poured on ice/water (1 1), neutralized with 2N hydrochloric acid and
extracted with tert.-butylmethyl ether. The organic phase was washed with water and



concentrated. The residue was purified by

chr omat ography on silica gel using
waelc@hloansadret hane/ met hanol / anmoni um hydr oxi de aBCEHEP®NL/006336

to obtain rac-3b-(4-

hydr oxynet hyl - pyri di n-2-yl)-9, I§9d|nethoxy l,3,4,6,7,

I ydr o- pyrldo | a soqui nQg 2-one (4.6
ir@eﬁm%&meh%s%wg B CopeeTyf ?é nfhﬁé@ﬂﬁue(wgu%ed by

d)column chromatography (silica gel, 400 g) using cyclohexane/ ethyl acetate 1:1 as eluent

r %C gh%z 3F'yb[qb #—gﬁ%ytfydiﬁlgt%’rﬂ—sddaplifl%iyrlnzth%’) —]pglii(a{nqsl‘yjl"]%(ﬁ'(j—ldimethoxy—

hexah§:dr1obpynekahyfity-byradé[2dealisnghinnlin-2oemre (69 gyes a il foam.

conpound was prepared in anal ogy to exanple 2b

St +3b (4-
5|égiggggé% gqh%ggldln 2-yl)-9,10- dlnethoxy I 3,4,6,7,1
ex ro-pyrido]2,1a],.iso lin
R o5 A e TR R D o o0 e LT85+
acet athexdhldi2p@idd(p, 1eetmathon114oorrd) to obtain
rac 3b- (4- hydr oxynet hyl - pyri di n-2-yl)-9, 10-

Gty iy el e g o1
)dnasthloxygﬂt.% AT 1 tP-bexebydtos pyrido (2.1 Sisoq@8aliz 2¢ onerf5.85 g) in
10 ekﬁt‘iﬁ‘&d¥(§ﬁ&%§3%@%§s al'lge&it ﬁ’tgf ﬂmﬁruﬁln Budridd tl?lhydrate (11.2 g).

ri do ui nol L.n-
b Rhe)re'«}%apn s Wﬂ StlrFFé"taﬁ H0fm terﬁp%ra%ﬁf%@ dnglggneentrated. To the

PrreHdi s addaahREice! shdeiX ¥aPL@radtedStitd dichigrdrhéhane. The organic
RS i vater 204 brine.gried ogprreeRsym sudpbetgend
| kohedneratddy Thorepidue daf Butifdd bysdgomatlgraphy-onrsdicagelnsing
R s S
I[ y( xeyanethybperidio- 2yt HbstipietBoxy-53,2,6.7, 1%[3 hexahydro- pyr1do[2 1-
q%l p@@%ﬁzo eik%%{ﬁé??mawgnih ﬁ16 é?agsna l'i ght
yeII w_sol i d. QISP) 370.3 (M+H) +

MS (ISP): 369.1 (M+H)
d)  rac-3p-(4-Hydroxymethyl-pyridin-2-yl)-9,10-dimethoxy-1,3,4,6,7,11bp-
20 hexahydro-pyrido[2,1-a)isoquinolin-2-one oxime.

This compound was prepared in analogy to example 2b starting from rac-3p-(4-
hydroxymethyl-pyridin-2-y1)-9,10-dimethoxy-1,3,4,6,7,11bB-hexahydro-pyrido[2,1-
alisoquinolin-2-one (4.6 g), hydroxylamine hydrochloride (0.954 g) and sodium acetate
(1.12 g) in ethanol (140 ml) to obtain rac-3p-(4-hydroxymethyl-pyridin-2-y1)-9,10-

25  dimethoxy-1,3,4,6,7,11bB-hexahydro-pyrido[2,1-a}isoquinolin-2-one oxime (4.67 g) as.
light yellow crystals.

MS (ISP): 384.3 (M+H)™

e) rac-[2-(2a-Amino-9,10-dimethoxy-1,3,4,6,7,11bB-hexahydro-2H-pyrido[2,1-a]
isoquinolin-3f-yl)-pyridin-4-yl]-methanol

30 This compound was prepared in analogy to example 2c starting from rac-3p3-(4-
hydroxymethyl-pyridin-2-yl)-9,10-dimethoxy-1,3,4,6,7,11bp-hexahydro-pyrido[2,1-
a]isoquinolin-2-one oxime (4.60 g), to obtain after chromatography on silica gel with

dichloromethane/methanol/ammonium hydroxide rac-[2-(20-amino-9,10-dimethoxy-



Exanpl e 37
rac- 3b- (4- Fl uor net hyl - pyri di n-2-yl)-9, 10- di net hoxy-1, 3

WQ 2006/0008ké b b- hexahydr o- 2Hpyri do[ 2, 1-a]i soquPCIEP200£006336

a-yl am ne hydrochl oride a)

[rac 3b (4 FWdroxynEthyI pyrldlﬁﬂz yl) -9, 10-di net hoxy-

I

helx%aﬁﬁa’rldbﬂrhegfmdd@r[zﬁ pyrade (34 cplisaaninglin-3§-))-pyidiptfail gnethanol
aC(QCi6?§5§aHgHt Well®ptlid. To a sol ution of

rac-[ 2- (2a-am'no-9, 10-di met hoxy-1,3,4,6,7,11Db

.no[ 2, I-a]|squ|noI|n 3
bfggiﬁquﬁﬁﬁﬁﬂﬁﬁa ]-methanol (2.15 g) in
di chl oronet hane (215 m) was added di-tert. -butyl
di carbonate (1.27 g). The rdawmipbn37i xture was renuxed
for 2h, concentrated, and the residue was purified by

C%ﬁ P%t (2494 1?;)1 m;ﬁlh ldirf:? yg)eé léjﬁhﬁgt g}é}; 1,3,4,6,7,11bB- hexah%rdro -2H-

ronet anol /‘anmoni um oxi dé ’as ‘el tien
t PYsEP R atwqﬁu in-2o-ylamine hydrochlori
(4- hydroxynethyl pyridin-2-yl)-9,10-di net hoxy-1, 3, 4,6,
7,1 1 bb- hexahydro-2Hpyrido[ 2,I-a]isoquj Blin-2
a-yl]-carbamc acid tert-butyl ester (2.B85 g) as
lightyellow solid. M5 (ISP): 470. ﬁ(NH
[
3
1-

,101 i met hoxy- |,
2 AN
acifd té¥t-butyl

t
nc- 3b- (4- Fl uor onet hyl - pyri di n- 2- ¢1'% -
,4,6,7,11 b b-hexahydro- 2H pyri dé

al i soqui nolin-2 a- yI” carqu
ester. To a solution ofp
[rc-3b-(4-hydroxynet hyl -
1,3,4,6,7, 1l bb-
hexahydr o- 2H—pyr|do[i\t>a]| 0q olin-2 a-yl]-carbamc
acid tert-butyl ester (0.5 g) in dlchloronethane (15

m S Q_0C d eth furt |f|
(051975, 5 EEB e e R P I R bl S e
for 2hexadhydneBEdpwmiddi2iledisbiuinolboiatd)- cabammcsbtevwbtttyl ester
di chl oronmet hane. The organi ¢ phase was washed with

'n-2NyI)-9fE6-dinethoxy-

10 br’fd“aesohﬁ’tgdrﬁ&% V- Smgﬁﬁgb @'I‘osd{hféﬁﬁi -1351 GQ’QQBB%&%E%% -2H-
resi aue was yc ronmat o ra on Si
garvridsi®. ! lwqupmimcw-adr)dwdﬁaﬁéﬁ 215 g in dighlpromethane

15

20

25

ag215 ml) was added di-tert.-butyl dicarbonate (1.27 g). The reaction mixture was
refluxed for 2h, concentrated, and the residue was purified by chromatography on silica
gel using dichloromethane/methanol/ammonium hydroxide as eluent to obtain [rac-38-
(4-hydroxymethyl-pyridin-2-y1)-9,10-dimethoxy-1,3,4,6,7,11bp- hexahydro-2H-
pyrido[2,1-a)isoquinolin-20-yl] -carbamic acid tert-butyl ester (2.35 g) as light yellow
solid.

MS (ISP): 470.3 (M+H)"

b)  [rac-3B-(4-Fluoromethyl-pyridin-2-y1)-9,10-dimethoxy-1,3,4,6,7,11bp-hexahydro-
2H-pyrido[2,1-a]isoquinolin-2a-yl]-carbamic acid tert-butyl ester.

To a solution of [rac-3f-(4-hydroxymethyl-pyridin-2-yl)-9,10-dimethoxy-
1,3,4,6,7,11bB- hexahydro-2H-pyrido[2,1-a]isoquinolin-2a-yl]-carbamic acid tert-butyl
ester (0.5 g) in dichloromethane (15 ml) was added at 0 °C diethylaminosulfur-
trifluoride (0.515 g). The reaction mixture was stirred at 0-5 °C for 2h, quenched with
ice/bicarbonate, extracted with dichloromethane. The organic phase was washed with

brine, dried over magnesium sulphate and concentrated. The residue was purified by



eluent to obtain
[rac-3b- (4-nuoronet hyl - pyridin-2-71)-9, 10-di net hoxy-1,

W@200500084¢ | b b- hexahydro- 2H pyri do[ 2, | - a] i soqedTBP1004/@6336

10

15

20

a-yl]-carbamc acid tert-butyII\E ter (0.15 g) as a
yeIIowfoam M5 (I SP): 472 4( f—lj + C)

R LA A LR e
aelyalemtttbmétmiy @rw@lﬁk(@ﬂd&offmtl&l—gwﬂldmrbyﬂ){%10 dlmethoxy 1 3 4,6,7,11bB-
I[ Bg;l Zl}f%%%l%;&lngg FOIRY 1pcydu1rpc§ﬁn sl )| Zea¥banii8 adid et "B%W Q¥ (0.15 g) as

hexellopdtosn2H- pyri do[ 2, | - a] i soqui nolin-2 a-yl]-carbamc
acid tert-butyl ester (0.095 g) in dioxane (5.0 m)

wags @deledsA4 mikantHA / di oxane (5.0 nl). The reaction
m Xt ur € was stlrred over night at roomtenperature,

d diet t | pit t.h
200 LR B ekt PR O B A 2l S o
et her Zanbrrdid[E,di—at]isoqlﬁhalﬁmzuhéamimehgdmlﬂpoidad (0.065 Q)
asalight yellow solid. M5 (ISP): 372.1 (MtH) +

qg%ﬁl i)ﬁrﬂf rac-mg ﬁ ﬁluor}c}rrr}e?yl p&rl?ln)-Z 51) -9 10 dlmethOJ%il 3 4 6 7,11bB-
her@hydnq-wuzmél;@%y@ lépqzmmlm ofyl] cagbampir |a§1éd€ﬁtrh3‘lf)f gster (0.095 g)
ag'}/ %%Har%e(f I(Anogr ?ktd%ﬂ@éﬂ Apﬁfo}jar HCl/dioxane (5.0 ml). Thehreactmn mixture was
y ridin 0X
5at1resed70‘fqr Bkt ah@@&hgﬁaf%rwepm %ls%li?ﬁ%%r] 05 5 M tadsido
ap Mic?jﬁaﬂﬂhb VM\/Z(EIQ}QHO?L?E dﬁle(cg)\llsﬁhﬁl@wq): ﬁﬂtﬁreﬂEtvhlﬁhBﬂ twithedtisar and dried to
e exchange resin
(f’%& rh%’@)t ﬂjé’oflﬁg (@gﬁégg)sacs)la\}l E?Y as"e u%nt Thg

pr oduct fract| ons were conbi ned and evaporated to
d%@&%) Bo2.06Maith 't he title conpound (0.025 g) as
orange foam M (ISP): 372.1 (MtH) +Gal eni cal Exanpl es

Example 38

rac-3p-(4-Fluormethyl-pyridin-2-y1)-9,10-dimethoxy-1,3,4,6,7,11bB-hexahydro-2H-

pyrido[2,1-a]isoquinolin-2a.-ylamine.

A solution of rac-3B-(4-fluormethyl-pyridin-2-yl)-9,10-dimethoxy-1,3,4,6,7,11bp-
hexahydro-2H-pyrido[2,1-a]isoquinolin-2a-ylamine hydrochloride (0.040 g) in
methanol/water 1:1 (5 ml) was filtrated over basic ion exchange resin (IRA-400) using
the same solvent as eluent. The product fractions were combined and evaporated to

dryness to obtain the title compound (0.025 g) as orange foam.

MS (ISP): 372.1 (M+H)"



Exanple A Fil mcoated tablets containing the foll ow ng
i ngredi ents can be manufactured in a conventiona

woraevseees4d ngr edi ents Per tabl et Kernel: ConpourdI/BP2004/006336

10

formula (1) 10.0ng 200.0 ny Nlcggcrystalllne cel I ul ose
23.5 ng 43.5 g Lactose hydrous 0O mg 70.0 ny

Povi done K30 12.5ng 15. O rch glycol ate

12.5my 17.0 ny Nhgnesiun1 d&ﬁg 4.5 nmg (Kernel

Wei ght) 120.0ng 350.0 ny FiIn1Cbat Hydr oxypr opyl

met hy|Exemiplahose 3.5 ng 7.0 ng Pol yet hyl ene gl yco

6000 0.8 ng 1.6 ng Talc 1.3ng 2.6 ng Iron oxide

(yel | qughy, %a%ed@bl%ts@oﬁgnﬁgh%ﬁfé fgl'l&Wlhg?n eﬁeﬁ@ can Be AEndM&ured in a
active |n%-ed|ent is sieved and m Xe

i ORBEYIPERLIMANRE: cel | ul ose and the n1xture i's

granul ated with a solution of polyvinylpyrrolidone in

wat er . [nheligitanul ate is m xed with sodi um st Bechblet

gl ycol ate and nmagnesi um stearate and conpressed to

yield kernels of 120 or 350 ng respectively. The

kernelﬁbgkﬁ | acquered with an aq. solution /

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

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

The active ingredient is sieved and mixed with microcrystalline cellulose and the
mixture is granulated with a solution of polyvinylpyrrolidone in water. The granulate is
mixed with sodium starch glycolate and magnesium stearate and compressed to yield

“kernels of 120 or 350 mg respectively. The kernels are lacquered with an aq. solution /

suspension of the above mentioned film coat.



suspensi on of the above nentioned fil mcoat. Exanple B

Capsul es containing the follow ng ingredients can be
woracvademssar ed in a conventional manner: | ngr edPENEB20PE006336

capsul e Conpound offormula (1) 25.0 ng Lactose 150.0ng

Mai ze starch 20.0 ng Talc 5.0 ﬁﬁ*The conmponents are

Si evedﬁéand i xed and filled into capsul es of size 2.

Exanpl a@ﬂ%})’ecti on sol utions can have the follow ng

conposition: Ingredients Conpound offornmula (1) 3.0 ng

Pol yetCaplselnecodtainimlg tHO1dthglngredieatsican Ae nthngfasturedlingH

5. 95 Forntalfrgﬁnﬁ jection solutions ad 1.0m The active

ingredient 1s dissolved in a mxture of polyethyl ene

gl ycol 400 and water for injection (part). The pHis

adj ust kagrediems 0 py acetic acid. The vol une is adj ust eldercapsule

to 1.0 mM by addition of the residual anobunt of water.

The solution is filtered, filled into vials using an

appr opCoaippual of fgudi(d) sterilized. Exanple D Soft 25.0 mg
gelatin capsules containing the foll ow ng ingredients
can bel##essf actured in a conventional manner: 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:

Ingredients

Compound of formula (I) 3.0 mg
Polyethylene Glycol 400 150.0 mg
Acetic Acid g.s. ad pH 5.0
Water for injection solutions ad 1.0 ml
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.



I ngredi ents Capsul e contents Conpound offormula (1)

5.0 ng Yell ow wax 8.0ng Hydrogenated Soya bean oil 8.0
worgpoRPaeasit@l | y hydrogenated plant oils 34.0 ng BOyEPHOHN336

oi |l 110.0ng Wei ght of capsule coqtents 165.0ng Celatin

capsule Celatin 75.0 ny (cherdﬁZSS % 32.0 ng Karion

83 8. y matter) Titan dioxide 0.4 ng |Iron oxide

yell o X%ET The active ingredient is dissolved in a

warm nelting of the other ingredients and the m xture

i s filSoégelatincapwlds coathmingthe fpbmties ingtedigms caurbeahenufactured in a

SicgBventidgallthidfg soft gelatin capsules are treated

according to the usual procedures. Exanple E Sachets

cont ai ni ng,. the follow ng ingredients can be

manuf aRgdets n a conventional manner: |ngredients

Conmpound of formula (1) 50.0 ng Lactose, fine powder

1015. Ong

Capsule contents

Compound of formula (I) 5.0 mg
Yellow wax 8.0 mg
Hydrogenated 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 1.1mg

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.



Mcrocristalline cellulose (AVICEL PH 102) 1400.Ong
Sodi um car boxynet hyl cell ul ose 14. Ony

w@dopwoasys pyrrol i don K 30 10. Ong Magnesi um st eBCHEPR2004/006336
10.0ng Flavoring additives 1.0ng The active ingredient
is mixed with lactose, nicrocry$alline cellul ose and
sodi um car boxynet hyl cel lul ose and granul ated with a
m xt uBxameple ol yvi nyl pyrrol i done in water. The
granulate is mxed with magnesi um stearate and the
f | avogyched cafdidihy@s f@mﬂvi% {ngeslliémt earsinchet sadipidin al.
Conmpounds .of fornula (1) erein RL is selected from
1EPTRSNGQUAANEEENn or | ower al koxy: R3, R4, R5 and R6
are each independently selected from hydrogen, | ower

al kyl ,Inpedeaenat ed | ower al kyl , hal ogen or cycl oal kyl ;

provi ded t hat , R4, R5 and R6 are not all

hydr og(ngP‘P?in,d O%ﬁia are each independently >0.0mg
hydr ogepe,sl e hoddky! . | over al koxy, | ower 1015.0 mg
hydr oxyaT kyl 0|P hal ogenat ed | ower al kyl; provided that

R7, RoMiamocrRellimesetdbse|AVIGEHPEHE0R) R10 is | ower al kyl400.0 mg

or hal ogenat ed | owe alﬁ | ; and pharnaceuti cal ®
acceptetET £ Wﬁé?’lecﬁ ‘.¥lose 14.0 mg
Polyvinylpyrrolidon K 30 10.0 mg
Magnesium stearate 10.0 mg
Flavoring additives 1.0 mg
5 The active ingredient is mixed with lactose, microcrystalline cellulose and sodium

carboxymethyl cellulose and granulated with a mixture of polyvinylpyrrolidone in water.
The granulate is mixed with magnesium stearate and the flavouring additives and filled

into sachets.



2. Conpounds according to claim11 having the formula
(I)wherein RL is selected fromR R8 R1I0 R2 is
whyasogsme or | ower al koxy; R3, R4, R5 and R6 arPEI/EPN4/006336
i ndependent |y sel ect edf rom hydrogen, |ower alkyl,
hal ogenat ed | ower al kyl, hal ogen ®~ cycl oal kyl ; provi ded
that R2, R3, R4, R5 and R6 are_not all hydrogen; R7,
R8 and R9 are each i ndependen L ydrogen, | ower alkyl
or | ower al koxy; R10 is | ower alkylor hal ogenated
| ower lal Kgmpoands ¢ffarmele¢t i cal » acceptabl e salts
thereof. 3. Conpounds according to clains 1 or 2,
wherein RLis ) 2 and IT, R3 rR)44NHRS and R are as
defined in clainms 1 or 2. 4. Conpo nds[ﬁccording to
claim3, wherein R2, R4; R5 and R ydrogen and R3
is |ower alkyl, halogegéted | ow , hal ogen or
cycl oal kyl . 5. Conpoun i [

R2, R4, R5 and R6 are hyd ‘andNRB is | ower al kyl ,
hal ogenat ed | ower al kyl sger: 6. Conpounds
according to claim 3, erein R2, R4 and R5 are

hydrogen and R3 and R6 are each independegntly | ower
aIkyI hal ogenat ed | ower al kyl, hal ogen or cycl oal kyl .
ounds according to cIa|n13 wherein R2, R4 and
R5 argHHVﬂ Pogen and R3 and R6 are each i ndependent |y
| ower aIkyI or hal ogen. 8. Conpounds according to
5 ¢l ai R s @feced fiswerein RL i sand R7, R8 and R9 are as
defined in clains 1 or 2.

RV R RV FR° oo
- 2 N\ N
Q\R , 2{\1:2 and N/\;(
R® R* R’

R* is hydrogen or lower alkoxy;

R?, R% R’ and R® are each independently selected from hydrogen, lower alkyl,
halogenated lower alkyl, halogen or cycloalkyl; provided that R R?, R, R® and R® are not
10 all hydrogen;

R’, R® and R’ are each independently hydrogen, lower alkyl, lower alkoxy, lower
hydroxyalkyl or halogenated lower alkyl; provided that R”, R® and R’ are not all
hydrogen;

R" is lower alkyl or halogenated lower alkyl;
15 and pharmaceutically acceptable salts thereof.

2. Compounds according to claim 1 having the formula (I)

M



9. Conpounds according to claim8, wherein R7 and R9

are hydrogen and R8 is |ower al kyl or |ower alkoxy.
wagos@aspounds according to clainms 1 or 2, wheP&i/RPRR14/006336

is - and R10 is as defined in clginms 1 or 2. 11.

Compounds according to any of cldins 1 to 10, selected

fromt group consisting of: nt-9, 10-di net hoxy-3

b- mtéYqi‘ﬂ P.3,4,6,7,11b b- hexahydr o- 2H pyri do[ 2, | a]

I soqui noI i n-2-ylam ne hydrochl ori de,

rflc- Qiﬂsdbctm&ﬂmxy 3b-mtolyl-1,3,4,6,7,11b

b- hexahydr o- 2H pyrido[ 2, a] i soqui noI in-2 b-ylam ne,
9, 10-di net h@ -S(Rj mt oRy! - | 8, 4,6,7, I I'b(R) - hexahydro
- 2H pyri do[ 2, Nal /i soqui nol\ (S)-ylam ne, R'
9, 10- di et ho ) - tol yf -IN3,4,6,7,| ) - hexahydr o
- 2H pyri do[ Z, ui noNi n- (R drlne,
rac-9, 10-di me -3b-mtd\\I <1,3,4,6,7,TlDb

I

b- hexahydr oRﬁH— ple do[2,14a] i$dquinolin-2 a-ylanine,
9, 10- di net hoxy- 3(8) mtol yl-1,3,4,6,7,11b(S)-hexahydro

-2H-p 2. d |noI|n 2(S) yIamne
9, 0ot ﬁ’%‘%%? ’lf( P - | .7, 11 b(R) - hexahydr o
- 2H ryr|d02Ia |so U|nolin-2 R)-ylam'ne,

5 nc- 9, 10, B, BetambRya@ each independently selected from hydrogen, lower alkyl,

b - 6 2 p3 pd ps 6
)g@ﬁ%}g(%' é)vgeﬁ%l)l/{ 1 al?géﬂ or éycl%alﬁyl, pgovidea that R*, R°, R*, R’ and R” are not
hydrogen; '

R’, R and R’ are each independently hydrogen, lower alkyl or lower alkoxy;
R is lower alkyl or halogenated lower alkyl;
10 and pharmaceutically acceptable salts thereof.

3. Compounds according to claims 1 or 2, wherein R' is

and R R®, R%, R® and R are as defined in claims 1 or 2.

4. Compounds according to claim 3, wherein R? R%, R® and R are hydrogen and
15 R®is lower alkyl, halogenated lower alkyl, halogen or cycloalkyl.

5. Compounds according to claim 4, wherein R% R*, R® and R® are hydrogen and
R is lower alkyl, halogenated lower alkyl or halogen.

6. Compounds according to claim 3, wherein R% R* and R® are hydrogen and R
and R° are each independently lower alkyl, halogenated lower alkyl, halogen or cycloalkyl.

20 7. Compounds according to claim 3, wherein R% R* and R’ are hydrogen and R’
and R° are each independently lower alkyl or halogen.

8. Compounds according to claims 1 or 2, wherein R' is



2,1 -a]isoquinolin-2
a-yl am ne, 9, 10-di net hox7-3(S) - (4-nmet hyl -pyridin-2-yl)-
WO 28540844 | | b(S) - hexahydr o- 2Hpyri do PCT/EP2004/006336
[2,1-a]isoquinolin-2(S) -ylanne
9, 10- di net hoxy- 3(R) - (4- net hyl - py#d di n-2-y1)-1, 3, 4, 6, 7,
'l b(R) - hexahydr o- 2Hpyri do
[2,1-a]isoquinolin-2(R)- ylan1d%,
b- (6-met hyl - pyridin-2-yl)-1I,
b- hexahydr o- 2Hpyri do| 2,I-a]is
rac-9 10-di nmet hoxy-3
b
b-
r
6,

i
2 9,10-dinethoxy-3
1 1b

uin lin-2 a-ylam ne,

N
-(6-methyl -pyridin-2-yl)-1, 3, 4,6, RI7Ib
hexahydro-Zprrido[ 2 | -a] i soquinolin-2 b- ylanine,
ac-9, 10- di net hoxy- (5 met hyl - pyridin-2-yl)-1, 3,
7, 1 lapdR Hs rage &-Wm@lu{cl@m&lajrl?soqw nol i n-2
a-yl am ne, rac-9, 10-di net hoxy-3

b- (5- ret mﬂn B}ziﬁéisdalc@o1%11r)/fp,J th-daid 84 wherkid Rband ? are h?ﬁirogen and R%is

b- hexa Hpyr i d I-a] i soqui nol i n-2 b-yl
;A6 A e v Xz;
b- (4-nmet hyl -pyridin-2-yl)-1,3,4,6,7,11b

5 b- hexaby Gompathdy dcdalding, to-chlims Dau2ehdrem®R s y| ami ne
9, 10-di met hoxy-3(R)- (4-nmethyl-pyridin-2-yl)-
1,3,4,6,7,1i b(R) -hexahydro-2prridg$°2,
1-a]isoquinolin-2(S) -ylam ne,
9, 10- di met hoxy- 3(S) - (4- net hyl-= yr|d|n 2-yl)-1,3,4,6,7,
1 b('S)-hexahydro-2Hpyri do[
2,1-a]isoquinolin-2(R)-ylam ne, rc-9, 10-di met hoxy-3

b- ( 3- b Y is BY AdHed 12 eIy si 0.4, 6,7, 11b
b- hexahydr o- 2prr|d [ 2, -a]|squ|noI|n 2 a-yl am ne,

rac-9, 10-di net
b- ( 3- it ﬂglp’lpﬁls}?c%cﬁq:prénw tp apy of daigis tp 19, selected from the group
b-doaxistivydsfo- 2Hpyri do[ 2, 1-a]isoquinolin-2 b-ylam ne,

10 rac-9,10-dimethoxy-3pB-m-tolyl-1,3,4,6,7,11bB-hexahydro-2H-pyrido{2,1-
aJisoquinolin-2-ylamine hydrochloride,

rac-9,10-dimethoxy-3p-m-tolyl-1,3,4,6,7,11bB-hexahydro-2H-pyrido[2,1-
aJisoquinolin-2p-ylamine,

9,10;dimethoxy~3 (R)-m-tolyl-1,3,4,6,7,11b(R)-hexahydro-2H-pyrido[2,1-
15 al]isoquinolin-2(S)-ylamine,

9,10-dimethoxy-3(S)-m-tolyl-1,3,4,6,7,11b(S)-hexahydro-2H-pyrido[2,1-
alisoquinolin-2(R)-ylamine,

rac-9,10-dimethoxy-3B-m-tolyl-1,3,4,6,7,11bB-hexahydro-2H-pyrido[2,1-
alJisoquinolin-2a-ylamine,

20 9,10-dimethoxy-3(S)-m-tolyl-1,3,4,6,7,11b(S)-hexahydro-2H-pyrido[2,1-
aJisoquinolin-2(S)-ylamine,

9,10-dimethoxy-3(R)-m-tolyl-1,3,4,6,7,11b(R)-hexahydro-2H-pyrido[2,1-
alisoquinolin-2(R)-ylamine,

rac-9,10-dimethoxy-3-(4-methyl-pyridin-2-y1)-1,3,4,6,7,11bB-hexahydro-2H-
25  pyrido[2,1-a]isoquinolin-2a-ylamine,



rac- 3b- (4-ethyl -pyridin-2-yl)-9, 10-di nmet hoxy-
1,3,4,6,7, 1l bb- hexahydr o- 2Hpyri do[ 2,

wda 2@piemsaaui nol i n-2 a-yl am ne, PCT/EP2004/006336
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rc-3b- (4-ethyl -pyridin-2-yl)-9, 10-di net hoxy-1, 3,4,6,7,
| I'b b- hexahydro- 2Hpyrido[ 2, I-arﬁsqu|noI|n 7

b-yl a e

7o 30 S tensghormmal sy 4 mas i sy L A5 41 B(8)- hppghydro-2H-
b-fyexda By tha s Rgpyalind2(S) #lamiag,i soqunol i n-2 a-yl ami ne

nc- 3b- (4- et hyl - phenyl ) -9, 10-di met hoxy-1,3,4,6,7,11Db

b- hex aimoddienctiyr3(@9{(42ndth }py&nﬁxwzrwj 13526, y&(amm»ﬁahydro 2H-

PR it S L S
a yl a?acg—s _}6 Taq‘:%lg% éﬂé ng gm g{l"%ﬁ%VE‘? h %1-%/1%)1 394 g‘ 9 l%ﬁegﬁwﬁro 2H-

1 m'}udgﬁ’qhahmqum@mafiw ine,
rac- 3b- ( 6- met hoxy- pyridi n- 2- yI)-9,10-d|nethoxy-I,3,4,6
» 7, Il Bab9hexkdmythory-2BinisFr melblyl-gyridial2-gPqi8,467j10b@-hexahydro-2H-

g_%iagpﬂﬁf ig‘ﬁ@%‘@?’(@'{l et hoxy- 1, 3.4 36,7, 11b
?Chg)éah%’,g 1§ ﬁ;ﬁ;‘r ﬁe(ﬁyrpyt%%f qtﬁy%glhﬂéz}, ,7%![3]5"%1%511%@ 2H-

b pyrideahgHsasui qlangng.- a] i soqui nol i n-2 a-yl am ne,
rc- 3b- (3-cycl opropyl - phenyl ) -9, 10-di net hoxy-1, 3, 4,6, 7,

|1 b brhe9ad-distetrozpp (G aacthl-pyridin- 2@ Wlizod,6 VI-IIbB—hexahydro—2H-

b_c%igm(?ﬁ? Soguinolin AP-YRmING) 9 10~ di met hoxy-1 , 3, 4, 6, 7,
llb b- heg&aydd th%)@?%[% (51 Lt% pfarlc{lrslcﬁq)lri q%|4g 7%1b[3 -hexahydro-2H-

rmmdgk%l( alisaquinakist R ylapiesy| ) - 9, 10- di met hoxy-1 , 3, 4, 6,
7,11 b b-hexahydro-2Hpyri do]
9,10-dimethoxy-3(R)-(4-methyl-pyridin-2-yl)-1,3,4,6,7,11b(R)-hexahydro-2H-

pyrido[2,1-a]isoquinolin-2(S)-ylamine,

9,10-dimethoxy-3(S)-(4-methyl-pyridin-2-yl)-1,3,4,6,7,11b(S)-hexahydro-2H-
pyrido[2,1-a]isoquinolin-2(R)-ylamine,

rac-9,10-dimethoxy-3B-(3-methyl-pyridin-2-yl)-1,3,4,6,7,11bp-hexahydro-2H-
pyrido[2,1-a)isoquinolin-2a-ylamine,

rac-9,10-dimethoxy-3p-(3-methyl-pyridin-2-yl1)-1,3,4,6,7,11bp-hexahydro-2H-
pyrido[2,1-a]isoquinolin-2f-ylamine,

rac-3B-(4-ethyl-pyridin-2-y1)-9,10-dimethoxy-1,3,4,6,7,11bp-hexahydro-2H-
pyrido[2,1-alisoquinolin-2a-ylamine,

rac-3p3-(4-ethyl-pyridin-2-y1)-9,10-dimethoxy-1,3,4,6,7,11bB-hexahydro-2H-
pyrido[2,1-a]isoquinolin-2f-ylamine,

rac-3B-(4-ethyl-phenyl)-9,10-dimethoxy-1,3,4,6,7,11bB-hexahydro-2H-
pyrido[2,1-a]isoquinolin-2a-ylamine,

rac-33-(4-ethyl-phenyl)-9,10-dimethoxy-1,3,4,6,7,11bB-hexahydro-2H-
pyrido[2,1-a]isoquinolin-2f-ylamine,

rac-3p-(2,5-dimethyl-phenyl)-9,10-dimethoxy-1,3,4,6,7,11bB-hexahydro-2H-
pyrido[2,1-a]isoquinolin-2a-ylamine,



2, 1-a]isoquinolin-2 a-ylam ne,
rac- 3b- (4- net hoxy- 2- et hyl - phenyl ) -9, 10- di net hoxy- |

w0 2004/0@8%¢ | | bb- hexahydro- 2H pyri doJ 2, PCT/EP2004/006336
1-a]isoquinolin-2 a-ylam ne, rflg 9, 10- di met hoxy- 3
b- (3-nethyl-pyrrol-1-yl)-1,3,4,8%,11b
b- hexahydr o- 2Hpyri do i.soqui nol i n-
rac- Sbﬂ%/% c(i‘?frﬁﬁc Pb‘?fé’ﬁn?ﬁfn@ % Qd]ilfﬁ'é‘ihﬁéwﬁb‘l @741@8 1?161(3;1’5&0 -2H-
b - pyeidahs)dradis@dipyolinddf-y2athina) i soqui nol i n-2 b-yl ani ne
hydr ochl ori de,

rac- 3bue3130(lahﬁ6@mﬁﬁ® - By 0 - RARRORY~ 1,33, Bibf- hblahydro-2H-
yé}ﬁ? 18&5!9}{515[99 };famﬂ,lea] i soqui nol i'n-2 a-yl am ne

51 hexamf/gbo@é’l:élo d %Q}%ﬂ(é 10¢ ng’&th%ﬂl’gh‘l 6,7,11bB-hexahydro-2H-

b- BMIMOMhadilsmlﬁnglir] 2B+ybwmhianol , rac-3b- (4-fI
uor onet hyl - pyridin-2-yl)-9,10-di nethoxy- | ,3 4,6,7,1

| bb- h&&abBC(BCisoﬂb‘TﬁWheﬁﬂD@ ,101digHetiEaxtu, 3@6'7”1 18p-hexahydro-2H-
zﬁ@@%g ﬁk rorret &%aﬁ?/lrnl ‘di n-2-yl)-9, 10- di net hoxy-

1,3,4 b
0 %%ﬁgéﬁ%lﬁ&ﬁ?ﬁi’;@ggﬁtﬂaﬁﬁf oo e g o ey A
P
Compounds according to any of clains 1 to 10, selected
f r om trhe3gx(emwmeﬁysphag1p9 10 -dimethoxy-1,3,4,6,7,11bB-hexahydro-2H-

ﬁ%PWa’%ﬁ&Z g ,3,4,6,7, IIb(R) hexahydr o

pyri do I soqui no | n 2(S) yl am ne,

Z é07dl ?g@‘g?%i‘%‘ﬁ%%fl%ﬂ) ?;Q%%ft?q(ya]l 3,4,6,7,11bB-hexahydro-2H-

EidP Rl e Hsagus)alip-2geiyteanine,
9 10- di et hoxy-3(S) - (4- methyl pyridin-2-yl)-1,3,4,6,7,
1511 b( S)rach6[X€(h-yﬂd§theﬂzl=lpyﬁétﬁ}dﬁphenyl)-9,10—dimethoxy—1,3,4,6,7,11bB-hexahydro- '

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

rac-9,10-dimethoxy-3-(3-methyl-pyrrol-1-y1)-1,3,4,6,7,11bB-hexahydro-2H-
pyrido[2,1-a]isoquinolin-2c-ylamine,

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

rac-3[B-(3-chloro-phenyl)-9,10-dimethoxy-1,3,4,6,7,11bB-hexahydro-2H-
pyrido[2,1-a]isoquinolin-2a-ylamine hydrochloride,

rac-[2-(2a-amino-9,10-dimethoxy-1,3,4,6,7,11bB-hexahydro-2H-pyrido[2,1-a]
isoquinolin-3f-yl)-pyridin-4-yl]-methanol,

25 rac-3B-(4-fluoromethyl-pyridin-2-y1)-9,10-dimethoxy-1,3,4,6,7,11bB-hexahydro-
2H-pyrido[2,1-a]isoquinolin-2a-ylamine hydrochloride,

rac-3B-(4-fluoromethyl-pyridin-2-y1)-9,10-dimethoxy-1,3,4,6,7,11bB-hexahydro-
2H-pyrido[2,1-a]isoquinolin-2a-ylamine,

and pharmaceutically acceptable salts thereof.



2,1 -a]isoquinolin-2(S)-ylam ne,
9, 10-di net hoxy-3(R) - (4-net hyl -pyridin-2-yl)-1,3,4,6,7,
wo b@sMyosiexahydr o- 2Hpyri do[ 2, PCT/EP2004/006336
1-a]isoqui nolin-2(S)-ylam ne,
rac- 3b- (4- et hyl - pyri di n-2-yl) - 9, 30~ di net hoxy- 1, 3, 4
g’_ 37/| laerIIBn _opnep)é)%rr]l 9 gc%E)chﬁlgél o a%(})r[of gl’a{nasai ‘Icosf)O? lélellgc%tleci gc_)r% the group
r amndbtigde®t hyl - pyri di n-2-yl ) -9, 10-di met hoxy-1,3,4,6,7
, I'I'b b-hexahydro-2Hpyrido[ 2, 1-a]isoquinolin-2
b- yl and,h@dimethoxy-3(R)-m-tolyl-1,3,4,6,7,11b(R)-hexahydro-2H-pyrido[2,1-

rag- 3b-(2:.5-diymgt hyl - phenyl ) -9, 10- di net hoxy-1, 3, 4,6, 7,

K lsgﬂﬁlééléﬁfgér)gﬁ?ﬁﬁeri do[ 2,1-a]isoquinolin-2
a-yl am ne,

51 ac- 33, @ dbnethomst-Bid)-rptielyly LB 45,7, 0t S rbexebiygro-213; pyrido[2,1-

Z:A}J}‘Sgﬂ]g%lél’igéw}q;;&r?eﬁpyri do[ 2,1-a]isoquinolin-2

rac- 3b- (3-chl oro- phenyl)-9, 10-di net hoxy-1,3,4 56,7,11b
b- hex ahidimehipyyr-3 ($o{(4-mdthy]pysiclini2rd)- 13,420, 1 14 (@vheehydro-2H-

hy _r' . . 3 .
e PSS nolins DG, o et hoxy- 1, 3,4 6, 7311
b- hexahydr o- 2Hpyri do[ 2, 1-a]isoquinolin-2 a-ylamne
hydr 0cd)} Qe H&hoxy-3(R)-(4-methyl-pyridin-2-yl)-1,3,4,6,7,11b(R)-hexahydro-2H-
rac- ?zgéws iilﬁuo(ﬁjﬁryet% )I ¢ prﬁ%ng;l I)’Vrb“io}é? et hoxy- | ( g 467
10 | pysidel hbsedpgaHBRIHA(» TSNS, 1- a] i soqui nol i n- 2
b-yl am ne,

r ac- 3ba¢-3Bf (Heeshyhatyidin-gHydn$s10-domathowy-ddiho %y 1bB-Bexphgdrp-2H-

, I I'b, b-hexahydr.o-2Hpyri do [ 2, 1-a] i soqui nolin-2

a-wﬁ[ggja?%‘{q%?‘%ﬂm'%ﬁ%@% - 3b- ]( 3 et hyl - pyrrol -1-yl)

-1,3,4 6,7,11 b b-hexahydro-2Hpyri do]

2, | - al,i s QAU Neti1 N2 38 Y180 ne J4; 1ar (€ DU
#ag?gu(gla t;grbt di-Y fygn%gk:?dhrg&ﬂoﬂh@ﬁ%ﬁ?%}g?‘E&alﬁydro 2H

accepta ereo rocess
nwfd?@z,waﬁs@iuiﬁ&ﬂpggmiﬁé, formula (1) as defined in
any o

15 rac-3p-(2,5-dimethyl-phenyl)-9,10-dimethoxy-1,3,4,6,7,11bp-hexahydro-2H-

pyrido[2,1-a]isoquinolin-2c-ylamine,

rac-33-(2,5-dimethyl-phenyl)-9,10-dimethoxy-1,3,4,6,7,11bp-hexahydro-2H-
pyrido[2,1-a]isoquinolin-23-ylamine,

rac-33-(3-chloro-phenyl)-9,10-dimethoxy-1,3,4,6,7,11bpB-hexahydro-2H-
20  pyrido[2,1-a]isoquinolin-2B-ylamine hydrochloride,

rac-33-(3-chloro-phenyl)-9,10-dimethoxy-1,3,4,6,7,11bB-hexahydro-2H-
pyrido[2,1-a]isoquinolin-2c-ylamine hydrochloride,

rac-3B-(3-fluormethyl-phenyl)-9,10-dimethoxy-1,3,4,6,7,11bp-hexahydro-2H-
pyrido[2,1-a]isoquinolin-2@-ylamine,

25 rac-3B-(3-fluormethyl-phenyl)-9,10-dimethoxy-1,3,4,6,7,11bB-hexahydro-2H-

pyrido[2,1-a]isoquinolin-2c-ylamine,



claims 1 to 12,which process conprises converting a
conpound of the fornula wherein RL is as defined in

wW@b@be8ds or 2; into a conmpound of fornula (I|)PCITEP®04006336

10

15

Rl is as defined in clains 1 or 2. 14. Conpounds
according to any of clainms 1 to-tZ when manufactured

by a process_according to claim 13. 15. Pharnaceutica
conpodéPdRlimsery-3Prg-metbshpruelol - det-#P gl LpB-herghygro-2H-
clpgride[211-b fisdRirerioh-2ophatingceut i cal |y accept abl e

carrier and/or adjuvant. 16. Conmpounds according to

any of gl ai : rapeutic active
substgﬁgggkﬂgyiuégﬂ%%ﬁ%g§$§%%%r F%%Eto any of clains 1
to 12 for use as therapeutic active substances for the .
t r eat e PEQFESSIPT reapytacking obFompaendsed fogmun Iy pedefined in any of
aghek Ake W, Witlifh pFess YorkBrisd cOBYMAA: 4 66mpbend 6R8E RRiula
and/ or prophyl axi s of di Sseases which are associ at ed

wi th DPP-1V such as di abetes, non-inggHi n dependent

di abetes nellitus, inpaired glucoseéNtol erance,

i nfl anmat ory bowel disease, Coliti lu Rt osa, Morbus
Crohn, hypertension, disg¢ases whefeinfa diuretic agent
has a beneficial effect,obesi and/ or metabolic
syndrone or b-cell protecti i g met hod conpri ses
adm ni stering a conpound ag o any of clains 1
to 12 to a human being o® animal ' 19. The use of
conmpounds according to aﬁy of clains 1 to 12 for the
treatment and/or prophyl axis of di seaseswhich are
associated with -1V, 20. The,use of conpounds

accor f}lﬁﬁel gh gnaﬁgggnegllgicrﬁr%mi]—tog)z’lz for the treatnent
and/ or prophyl axis of diabetes, non-insulin-dependent

di abet®ts arpempouad of farpuila di

wherein R! is as defined in claims 1 or 2.

14. Compounds according to any of claims 1 to 12 when manufactured by a process

according to claim 13.

15. Pharmaceutical compositions comprising a compound according to any of

claims 1 to 12 and a pharmaceutically acceptable carrier and/or adjuvant.

16. Compounds according to any of claims 1 to 12 for use as therapeutic active

substances.

17. Compounds according to any of claims 1 to 12 for use as therapeutic active
substances for the treatment and/or prophylaxis of diseases which are associated with
DPP-IV.



gl ucose tol erance, inflamuatory bowel disease, Colitis
U cerosa, Mrbus Crohn, hypertension, diseases wherein

wW@2@s00088¢ ¢ agent has a beneficial effect, obeRBCT/EP2004/006336
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and/ or netabolic syndrome or b-cegll protection. 21.
The use of conpounds according t0 any of clains 1 to

12 fongt ?%ﬁ%ﬁ(ﬁ) %r%lé &Eat fen{?ncg/ @%‘BEB%L? %&19%8% which are associated

t reat nen eases

aseidt PEPY smich s mlabetleévnoa znswhheiepsreieuf dl@bﬁp@mlnﬁllsus, impaired glucose
aQBEEa(HcE‘ AnfiSn &Y o@El@il&ﬁselCBH’uS]@lc&%@a,tb@@rbﬂrs @P@Hr@ 'yg@rtensmn,

b
of . .medi canent s r?t he treaf ment an prophyl axi’s
diditrates &/ %wriﬁgaqlq ar&eatelgﬁéﬁ&@ﬁ% = sﬁ@%&beﬁﬂ ph¢/gg metabolic

| npadroat ¢ BJGQBlﬁotthGﬂ aftaen rrieﬂfoldétﬂlérﬁirﬁésyadhﬁhﬁltetnng a compound
I sea onn ert ensi on,
d|a§%°§§5£g\m3%| ha%m?fﬁlfpceﬁ% %8‘5}%’5%3’:5 R e pl ci al

ef fect, obesity, and/or netabolic syndrone or b-cell
pr ot edbi B u@Df caimpowmndseiccardingdanup of griosdseds fanthe treatment

g‘ ?tl 1}?@5 S@seﬁ&?w}gﬁg a‘lgé assy & e%Q;’fEBW%V’

escri er el npert ore.

20. The use of compounds according to any of claims 1 to 12 for the treatment
and/or prophylaxis of diabetes, non-insulin-dependent diabetes mellitus, impaired
glucose tolerance, inflammatory bowel disease, Colitis Ulcerosa, Morbus Crohn,
hypertension, diseases wherein a diuretic agent has a beneficial effect, obesity, and/or

metabolic syndrome or B-cell protection.

21. The use of compounds according to any of claims 1 to 12 for the preparation of

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

22. The use of compounds according to any of claims 1 to 12 for the preparation of
medicaments for the treatment and/or prophylaxis of diabetes, non-insulin-dependent
diabetes mellitus, impaired glucose tolerance, inflammatory bowel disease, Colitis
Ulcerosa, Morbus Crohn, hypertension, diseases wherein a diuretic agent has a beneficial

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

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

compounds substantially as described hereinbefore.

%%



