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2, 6- SUBSTI TUTED TETRAFTYDRO SOQUI NOLI NES -FOR USE AS
S- AT6 MODULATORS This invention relates to substituted
t et rahydr oi soqui nol i ne and i soqui nol i ne conpounds,
and associ ated conpositions,. nethods for use as
2,5t R8P apSHEVESTIATEIMDS TETRIGYDREIShOENODIN Y EFPRIEHE A8 S5-HT6 MODULATORS
thereof. The actions of themeurotransmtter:
5- hydroxytryptam ne (5-HT) as a major 5 nodul atory
neurotransmtter in the brain, are nedi ated through a
nunber of receptor fanilies terned 5-HT1, 5-HT2, -5-
HT3, 5-HT4, 5-HT5, 5-HT6, and 5-HT7. Based on a high
l evel of 5-HT6 _receptor mRNA in the brain, it has been
st at Bl inveation rriates tgpabstitutedtiorhynngisguagolmerapddsdquindime

B o B R Y AL B agenty ond

mistads ofiprsparttienitheseqfot enti al | y useful 10 in the
treatment of certain CNS disorders such as Parkinson's

di sepses: i ' i - ‘ . Sion. .
P55 S 01 g 0505 o
5 meduletars pewotrapsmittdeisthe birginzica epedidtedhdiroegh snuinbeastreceptor

q @ et 4 | di
BRSBTS SEUTL! 4G, EUFPY oy S50 S FRAIRS Snceton s
_ high lexcliof 5-13T4 sueptonodf A di the tryipeithas badntsyated that der5-1HT6
ki def ;ckt di d Al i t hd |
B T I T M T
disqrdeﬂseImMﬁaﬂap!_S-rIé"s‘s sdﬁiﬁm._ i ﬁg@ﬂsllﬁatﬂe b&ﬁddﬁit?bdas otegtia]ly useful
. W't au . or e 3
0 infhPRLISLS, ARSGELTS LD SBLnal pssure apdlor icad

diseage afdely,tdephrssion, iasicidepiehson, i epifep§s bbdstive compulsive

: ; ! :
B W APLE ot et b i
hypergctivty d¥§§2ﬂ§f’f ?épfﬁlg htatieption dgﬁ%@i#@ﬂsram Svighdrawal from drug
15 abuf9RcH ds colaine, efithof nido )ﬁﬂ%@ﬁa@ﬁﬁ% %@%@ﬁam also

_Research Alert, 1997, 2(3), Vv
disqpdems eseriatedinifh spmehtranme aodisd headvimjerysoch anphocaphblus. Such

oy CORBIOFS o815 SRy fe DML o
- disgrdertyarch o3 fumicdonal RoweRdisgisier. Bee'forexympls BL.[RofDet al., J.
Phadth P! e, OO A8 14 14120, D. R. Sibley et al., Mol. Pharmacol.,

20 1993, 43,320-327, A J. Sleight et al., Neurotransmission, 1995, 11, 1-5, and A. ]; Sleight et
- al,, Serotonin ID Research Alert, 1997, 2(3), 115-8.

‘While some 5-HT6 modulators have been disclosed, there continues to be a need
for compounds that are useful for modulating 5-HT6.

7 In one aspect, there is provided (i) a compound of the formula:
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-2 or a pharmaceutically acceptable salt thereof,

Wﬁf"%ﬁl%&’; is fromO to 3; Xis -CR or -C(O ;)}59(3“13}6%0041001751

whereirn and Rb each independently are hydr

5, is an optional bond; Y is -S0Z- when Xis -CRaR"-
andY is -(CR Rd)p when Xis -C(O)-, wherein p is from1l
to 3 and r and Rd each |ndependently are hydrogen or
al ky’t@phamhltﬁhllyl decpperRANlkok s hal o,

al | ., hal oal kyl, heteroal kyl, hydrory, nitro, alkoay,
10 ES(Oy R, NRR - O) NR' RR- SOZ- - NR' R,
N(RR-C(=O - Rf or C(:O) R, wherein gis from0O to 2
ananigﬁaﬂﬂ){a‘g,;each i ndependent|ly are hydrogen or
alkyl; RZ is aryl, heteroaryl or cycloal kyl and

e T I T AN AR

or a]klﬂgl; and R5 is at the 5- p05|t|on of the
i soqui nol i ne ring systemand is of the fornmula: R10

(PVC) ( rein: Zis-N; t r is 2, and 20
e % q’?@“ﬁﬂiﬂleO each independently are hydrogen
or aI kyI In some enbodi ments, there are provided :

WO FGH430,7 86 P TIIRPRROMKO0 Z@@R‘:R‘ﬁ ~when Xhﬁ—@(@?ﬂo u n d

of (i), whereln sald conpound is of The formula: .
CeR%h/ \(CR

erem p 18 m 1 to 3 I§3nd RQ A 3 ﬂd {:aNc ﬁllfi\)gpendenﬂy are hydrogen or alkyl;
each R' independently is halo, alkyl; baloalkyl, heteroalkyl, hydroxy, nitro, alkoxy,
cyano, ~5(0)¢R’, -NRRS, -C(=0)-NRRE, —SO,-NR°R!, -N(R)-C(=0)-K’, or -
C(=0) R®, wherein q is from 0 to 2and R® and Rfeach independently are hydrogen
.or alkyl;

*y

R’is aryl, heteroaryl or cycloalkyl and partially hydrogenated or unsaturated derivatives thereof;

R® and R* each independently are hydrogen or alkyl; and

R’ is at the 5- position of the isoquinoline ring system and is of the formula:

131

I
N

: NG
cR’R”C)2< . J(CRR),
T/’
wherein:
Zis-N-; |
ris 2; and

R, R7, R%, R’ and R™ each independently are hydrogen or alkyl.

In some embodiments, there are provided :

F g
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XY la or a pharmaceutically acceptable salt or

“@Eﬁgﬁgg thereof wherein n, R, R2, R3, R4, Rs, RY
---, X and Y are as defined in (PFTmmemmmn%u

(iii) The conpound of (ii), wherein said conpound is
of the formula (11ZC12\N(ix), Nz X~-Ny RO Ib or a

h - of ,
b e G R A U e
or alkyl; 10 ---- is an optional bond; Y is -SO2-

when Xis -CHRa and Y is -CHRrWhen Xis -CX() R" is
aryl which is optionally sub tituted with the

substituents sel ected fron1 |, cycloalkyl,
cycl oal kyl al kyl, het ek , ﬁﬁxyalkyl halo
nitro, cyano, hydroxy, alko ¢ anj no, acylan1no

uloalkyl hal oal koxy,
anesukf onyl , - COR
enyl*Tor phenylalkyl) -

nmono- al kyl am no, - al kyl-am fio,
het er oal kyl , 15 urea amd
(where R i s hydrogen, GQBk
(CRR )n COOR (where ' n™i s nteggr frggm0 to 5, R
and R' are independently @f oge oryal k l,, and Ris
hydr ogen, al kyl, cycl oal kyl, cycl oal kyl al Kyl , phenyl

or WO 2004/ 078176 PCT/ EP2004/ 001751 - 4 phenylalkyl)
or -¢rERpiRImpeautichivRacaRbably sshterr@rodring thaveofnt eger from 0
to 5 R and R'" are independently hydrogen or alkyl,

o BRlreBg RAKS, R R LIRS RONEERY M-ﬁﬁmf@?'alﬁo&s%znedsﬁl(i).

hydr ogen, éycloa k ¢ycl od pheny
or phen IaIIzyI and R10 |s hydrogen or aIkyI 5 (1v)
The rstngd iof (), wiretresaid exmrppussiip of e fomnds t he
formula: Ro NC-NZ
: ' ' . R
N
N\

or a pharmaceutically acceptable salt or prodrug thereof,
wherein:
- X is ~CHR’- or —C(Q)—, wherein R® is hydrogen or alkyl;
—-- i an optional bond;
Y is —-SO,— when X is -CHR*- and Y is -CH,~ when X is —-C(O)—,

7 R? is aryl which is optionally substituted with the substituents selected from alkyl,
cycloalkyl, cycloalkylalkyl, heteroalkyl, hydroxyalkyl, halo, nitro, cyano, hydroxy, alkoxy,
amino, acylamino, mono-alkylamino, di-alkylamino, haloalkyl, haloalkoxy, heteroalkyl,
ures, amido, alkanesulfonyl, -COR (where R is hydrogen, alkyl, phenyl or phenylalkyl), -
(CR’R7),-COOR (wheren is an integer from 0 to 5, R” and R” are independently

hydroger_; or alkyl, and R is hydrogeﬁ, alkyl, cycloalkyl, cycloalkylalkyl, phenyl or




/ NHS/~R O lc or a pharmaceutically acceptable salt
odrug thereof, wherein RZ, R10, --- and

WQSZOg%W;Wéd in (ii |) (v) The conpound of (iili )PC"“‘m:'m04"0017'*"’1
wherein said conpound is of the formula: RLIO N CND

NN /R 10 O R‘ /IxX\ R 1d - or a 5harnaceutical|y

cce le s r prodruy her eof,, wher ei

Piepyﬁﬁgﬁ %Q) (g N &4 n WheTg Il(l§ ﬁynteg@g,ﬁr?mﬁq@ 5 ]9( and R” are
.cqQnpo nd of (iv), ein RZ is henyl na

igAreRdratly Pﬁ%rmaﬂwﬁ @B &'t TR W%Pg%@ﬁ §>¥her,
]@@@@g&; 1t &ycldalliy), q&’@ﬂ%@&ﬂfl%ﬁﬁofﬁhﬁzﬁ%ﬁ@mwl

-5 (vil) he conpound of (v erein is selected

fro &Hh oup co sting of phenyl, 2-fluorophenyl,

3-f 1ot ﬂ??}“&ﬂﬁiuorophenyl, 2-cuoropheny|, 3-

chl or ophenyl, 3-net hyl phenyl, 4-nethoxyphenyl,

2- mefipanRsddnd R en), vheflein @ﬁH‘é@ﬂ@%ﬁM& is o‘fﬂilarf@ﬁﬁhﬁnw

3, 5-di chl orophenyl, 2, 3-dichl orophényl, 2,5

di chl or ophenyl , 3, 5- dl(trlfluoronethyl)phenyl
2,5-dinethoxypheny| 3- chIR)Y - 4- f1 uorophenyl,
2-ch|oro-4-f|uoropheny| pht hal en- 1-yl ,

napht hal en-2-yl, or qui 8- vyl (V|||) The conpound

of (iv), wherein R10 isTZ?%Z}gen or methyl. (ix) The
conpound of (iv), wheret d conpound is sel ected
fromthe group io consist) ng of

2- benzenesul fonyl - 5- pi perdzin-1-yl -1, 2, 3, 4-tetrahydro

soqui nol i ne; \
2- benzenesul fonyl - 5- (4- | pi pe aan-g-yI)-1,2,3,4-t
et rahydr oi soqui nol i ne; SR
2- (4-fluoro-benzenesul fonyl)-5- plpeﬁQ2|n l-yl-1,2,3, 4-
t et r ahydr oi soqui nol i ne; TIc
2- (4- nmet hoxy- benzenesul f onyl ) - 5 plpera2|n 1-yl-1,2,3,4
-t et rahydr oi soqui nol i ne; ~15
2- ( Fprfal pharma banzdlyes ciptdiy $at G-pogegabemnef, - yl - 1, 2, 3, 4-
tetrahydroisoquinoline

rahyﬁﬁmo b%ﬂ?ﬁﬂﬁ%%L&&ﬂ%ﬁ%n%uﬁ'peraz'n l-yl-1, 2,

ol soqui hof I ne;

=

3 5 bi s-trifluoromethyl -benzenesul fonyl) - 5- pi per azi

2 (
n-1- (y) The 2918pdund of (iii), wherein said compound is of the formula:

10

®

ora lz;harmaceutically acceptable salt or prodrug thereof,
- wherein R%, R*, ---, R* and R® are as defined in (iii).

(vi) The compound of (1v), wherein R is phenyl or naphthalenyl W}nch is
optionally substituted by the substituents according to (iii).



tetrahydroisoquinoline

%:i dlnethoxy benzenesul fonyl) - 5- pi perazi n- &:
W0§ WABEIS o ¢ ahydr oi soqui nol i ne; PCT P2004"001751

2-(3-chl oro-4-fluoro-benzenesu fonyl) - 5-pi-perazin-1-yl
-1, 2, 3,4- tetrahydroi soqui noline;

2- ( Q(V{%i/'g% &%&%ﬁrﬁ?wgfw@{&éﬂ R25REREEA RN éneygzl'm"!p gdn%fséng of

~tetr ror soqui no

phepgh, 2filuoraphienylziessiphomy) 4-A6c1opbenyhZ-hlbrophedyl -3, 4-
EEhBRUSL LA AR h 1L catiypheny, 2 metbanesiitonyigheyly &y

araiipphant, digoaplienyg) 3,Aalichlorophenyl, 2,3- dichlorophenyl 2,5-

5 B R L P Rl bt 3-Buraa-

ﬂ%@'fb]ﬂfé’ﬁ@l) 4/ B3 luor6pRenyl n3plithaleh drg, naphthalen-2-yl, or quinolin-8-
genzenesulfonyl)-S-piperazin-1-y|-1,2,3,4-tetrahydrois
'qui nol i ne;

2-(2-chl oro-4-fluoro- benzenesulfonyl) 5- pi perazin-1-yl

- 1, AyBi) The cempatydobiwoehéminl R é5;hydrogen or methyl.

2-(2,5-di cbl oro-benzenesul fonyl)

5- n h IOl S0 n

> (. {BEHER sPaRdnd of Dy e AN SRR Bl SomThe groue
10 cbna@m@qﬁsqu|nohne

2- (naphthalene 2 sulfonyl) 5- piperazin-l-yl-l 2,3,4-te

tra Y LS
R R Pergn ekt ARy ol REPRRS. -y
-1 2,3, 4- tetrahydro- |squ|noI|ne

3- (Rrﬁmemeau]ifmﬁléy(l%ﬁgﬂlyhbﬁpﬂ]mimlH&D-ilﬁci‘q@-’rtctcﬂhydmi@)qgmcﬁine;
.onyl ) - benzam de;

(2 rPyasrar %Uge&saakoni N I Gl LI s

fonﬂ

8- (5- Pi perazi n-1-yl -3, 4-di hydro-1| H i soqui nol i ne, 2-sul f

ony I%M?meﬁioméen(an)asrﬂfwybém@m@nei-ﬂ WE,3, dftesradiydrop@iigoline;
phenyl; and R10 is hydrogen or nethyl. ()i) The

15 0 rr&ogn&u&_f ge\ﬁkenem%n g?ﬂegaz%s 2TRA! li% h Ste’&%y%‘f&?&hmnohne,

fromthe grou conS|

2- benzyl - I perazin-1- yI 3, 4-df fiydro-2Hi soquinol i n-
| - orRe(3 ,itdxst oro-benzenesulfonyl)- 5—p1perazm— -y1-1,2,3,4-tetrahydroisoquinoline;

2- benzyl 5-(4-ethyl - plperazn}l-yl) 3, 4-di hydro-2H i soq

d:
ChN G R e R
by iR REyiGinE 2 / R ), N

2-(2,5-dimethoxy-benzenesulfonyl)-5-piperazin-1-y1-1,2,3,4~
20 tetrahydroisoquinoline;

2~(3-~chloro-4-fluoro-benzenesulfonyl)-5-piperazin-1-y1-1,2,3,4-
tetrahydroisoquinoline;

2-(2-fluoro-benzenesulfonyl)-5-piperazin-1-y1-1,2,3,4-tetrahydroisoquinoline;
2—(2~cblor0—benzenesulfOnyl)-S—piperazin-l-yI-1,2,3,4—tetrahydroisoquiﬁo]jne; '
25 . 2-(3-chloro-benzenesulfonyl)-5-piperazin-1-y1-1,2,3,4-tetrahydroisoquinoline;

2-(3-methyl-benzenesulfonyl)-5-piperazin-1-yl-1,2,3,4-tetrahydroisoguinoline;



R3 O NS- ,Fe RI), a 11 Ole wherein n, Rl, RZ

R3, R4 ;):_ t6 it, Rs, RO, R1O and r are as defined in
W 2004/0782% conpri si ng: WO 2004/ 078176 PCT/ EP20(RUBR2084001751

-7- reacting a conmpound of the fornula Rm (R R&C)

J(CRBR 4. R Rs NH (RL)n Ra$- wherein n, R, R3, R4,

R6, R7, R8, R9, Rl10 and Ra are as de |ned in
wi th{%ad-sinblasayentraesdongh i PocraRTi L agyémmqmohne,

wherein R2 is as defined claim1 and GIS 5 hal ogen.

(X'z 2-HoRi- 298RS %0 -H Rz REABBEIING - &eﬁaqu d1,08,4£0r mul a
{R’ RSC) K /(CRAR), R4 leflP KL (R% 0 R
teRehyrdtrmeoqum@lm nn R, R, R3 R4, R6 R, R8, R9,
R10, R and Rd are, as defined in (i), conprisi ng: 10

e %Gﬂ,@%&]ﬂkﬁo%ﬂ%&ﬂﬂfo@ﬁlﬁﬁlﬁi@é}ﬁiﬂ%—lﬁﬂ,&éﬁhyﬁﬁ&m)ﬁnoﬁne;
5 Zﬁ(naphthalene—l-mﬂfonyl)~S-piperazin-1-y1—1,2,3,4~tetrahydroisoquino]ine; ,
2-(naphthalene-2-sulfonyl)-5-piperazin-1-y1-1,2,3,4-tefrahydroisoquinoline;

2-(2~ Methanesulfonyl—benzenesulfonyl)-5-p1perazm 1-y1-1,2,3,4-tetrahydro-
isoquinoline;

_ 3-(5-Piperazin-1-y}-3,4-dihydro-1H-isoquinoline-2-sulfonyl)-benzamide;
10 [2—(5—Pipcrazin~1—yl-3,4-dihydro—lH—isoqlﬁnq]inewZ-sulfonyl)—phenyl] -urea; and
8-(5-Piperazin-1-y1-3 L4-dihydro-1H-isoquinoline-2-sulfonyl}-quinoline.
(x) The coml;;)und of (v), wherein R* is phenyk; and R” ishydrogen or methyl.

(xi) The compound of (v), wherein said compound is selected from the group

consisting of:
- 15 2-benzyl-5-piperazin-1-yl-3,4-dihydro-2H-isoquinolin-1-one; and
Z-benzyi-S—(4—ethy1—piperazin—1—71)-3,4~dihydro—2H—isoquino]in—1—one.

In other aspects, there are provided:

(xii) A process for producing a compound of formula
0

R
I

\ PR
&l R,
\N / R4

i
' N\%/#
R a .
Fh R O Ie

wherein n, R, B, B%, R%, R%, R', R%, R, R'® and R* are as defined in (i),

20 comprising:



R3 NVR2 (Rl) Rce Rd nl g whereinn, R, R2, R3, R4

R6, R7, R8, R9, R10, Rand Rd are as- deflned in (i)
VAYYRYO7887676 PCTI EP2004/ 001751 -s- (xiv) The cc?iﬁ?&mﬁp'#ﬁﬂﬂﬂ

of formula | or a pharnaceut|c9lly accept abl e salt

t hereof according to claim1;/ whenever prepared by a

proces ccordin or (xiii). (xv) A

pharﬁ?ﬁ%]é\mal@gfpoggﬂﬂgéﬁ U%I onprising a

therapeutically effective anbunt of at |east one

conpound of forrmula | or a phaﬁnaceutlcally accept abl e

salt thereof 5 according to afdy one of (i) to (xi) in

adm xture with one or nore p Rgaceutlcally

acceptabl e carrier for e (#RD, of di seases.

(xvi) The conpound of fornula or gA pharmaceutically

‘acceptable salt thereof accorldingito clsaim1l for the

use as nedicanent. (xvii) Use nor e conpound

of formula | or a pharnmaceut] eptable to salt

t hereof according to claiml e manufacture of a

nmedi canent for the treatne or prigvention of a

di sease state that is alleviafed by 5-HT6 agonist. In

further enbodi ments, there are provided: (xviii) The

use @%eréﬁ&'ﬂ, ’I,R*’hRF ienpt, Q@ 1 Re358 RO LALR dERART inBS

di sorders o Xi x) 'The use of (XVIII), wher ei n

t he di sease state i s selected fron1psyqf

with 2 suiirt halide ofshe ﬁ@r@@brPe s¥PoHsVherein i as é%ﬁned claim 1 and G is
5 Hhisqders, menory disorders, attention 15 deficit

di sorder, Parkinson's disease, anyotrophic |l atera

scler05|s Al zhei ner's di sease and. Huntington's

di seldin A p;@@yssfﬂ@mééa@gae&mpwn oeranls t he di sease

state conprises disorders of the gastrointestina

tract Unl ess otherw se stateq?othe follow ng terns

used in this Application, including the 20

specification and clains, h the definitions given
bel ow. It nmust be not et ®ed in the

speci fication and the appen clafns, the singular
forms "a", "an," and "the" include pkural referents

unl ess the context dearly di erw se.
"Agonist" refers to a conpo hat yenhahces the
activity of another conpoun ecébfgr site.

R? s
(R", o R R ¢

‘wherein n, R, R%, R%, R4 RS, R, RS, B2, RY, RPand R? are as defined in (i),

comprising:
10 reducing the compound of formula
R]O
|
. N
Wl mfR
(R C%\\‘/(
3
X R
N._R®

(R1 )n 0 Rc Rd

wherein o, R%, R% R, R RS, R7, RS, R%, RY, R°and R? are as defined in (3).
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25 "Al kyl" nmeans the nonoval ent |inear or branched
SAHYbAl ?91 Eydr ocarbon noiety, consisting solel ¥>C%«:P200410017:>1
car bon anJ hydr ogen at oms, haV|ng fromone to twe
carbon atonms. "Lower alkyl" refgrs to an al kyl group
of one to six carbon atons. Exanples of alkyl groups
| ncl Ugir) PHE chSodtl of fofthbiRd of @ phifEhdléhtically Beptable salt thereof
propyl,, |so ropyl, isobutyl ~ sec butyl, tert-butyl,
pERTAFIgH0 E Waseyer pra%réféwapwwéo@% X or (xdii).
2004/ 078176 PCT/EP2004/001751 "Al kyl ene" neans a
l'i nearxy gﬁﬁhﬁ@etﬂicﬂﬁl oD o sR¥A TR 4 BetpHahti@fly effetive amount
to six carbon atons or a branch satur%%[ﬁi di v eg{
hyvé et DR compRE ofdprmpiedr p PhaTRaGeR t thereof
€ 28cord sl ¥£’F Gﬁe oﬁi)%l(ﬂ]% a&n%ﬂ:@l‘eﬁﬁﬂbb‘ﬁ@éﬂbﬁ%armaceuﬁcaﬂy
propyl efe, 2-net hyl'propylene, butylene, pentylene,
aﬁ@*@ﬁ@khwm@ﬂﬁ¥1hAmwﬁkyﬁﬂW§§#§%ﬁsnnlety of the fornula
-OR, wherein Ris an alkyl noiety as defined herein.
Exanpl ?ﬁe éAdi}%%%dGP £61h BB 107 Q dBnad2ubicAly 8cde iable salt thereof
-I|n1te 0, 0oX t hox opr opoxy, and
| |ak@rdmgﬁ@ dg@ﬁﬂi@r £ 8fRRSmg Cian@rénpound t hat
di m ni shes or prevents the action of another conpound

or 1 eeaRh Yse 3k bfe oriBore ¥othpod it Fotn R 1 QY & bﬁé}hﬁa@é&ﬁdaﬂy acceptable

aromat'i ¢ _hydrocarbon noi et'y consi sting of a
bialt deraof peopeding toadlaimnl fer Pﬁgmﬁaﬁélr o§e H&ﬁ)@ﬂ@%ﬁfﬁ’f@?tﬁaﬁmﬂt
0 ARaldoh stst npl es of
a?%’ rmldietl es | nég% L&g&gt@wgﬁg{aﬂot | N tﬁl}g ot phenyl ,
napht hyl , napht hal enyl, phenant hryl , fluorenyl
hcf@lﬁ}ﬁremlprdnn@tsemytbare@mﬁ@myl oxydi phenyl , bi phenyl ,

met hyl enedi phenyl , am nodi phenyl di phenyl sul fidyl, 15

g;ﬁ?@‘a@i@’ﬁf Onxty@}}? (}a{ﬁfﬁlﬁﬁ}l gjgr ogg‘a egg%%gﬂses disorders of CNS.

benzopyranyl benzoxaai-nyl, benzoxazi nonyl,

ben z(xm)riﬁieaﬁe Bf/(mﬂ)?ﬂﬁé&hp&@ @Eeﬁwstate is selected from psychoses,

beni 0] rrolidinyl henzormr

BERY Fﬁffm%tnﬁw W&&ﬁ%ﬁwm%ﬁ@m%ﬂ‘g& attention

défic dison@dr) PrRih stk Hisadd aﬁy&f@wm&ﬂ sefeFdsiAhizNEitner’s disease

3r‘:'2]t eof " yI al kyl " and "Aral K whi ch nmay be used
Werrean a radi cal 20 RrRb where Ra is

an al kyI ene group and Ro is an aryl group as defined

her gixR) TRe fe.of (B Z¥h BYiiselda

3- (g?:g)hl oropt?eny - -?%% pent y?&atecf?ﬂmdm%degsr%fthe

aéﬁ‘ﬁ%ﬁ’égﬂ@ﬂlacbryl al kyl . Cycloal kyl" nmeans a nonoval ent

saturated carbocyclic noiety consisting of nono- or

bi cWhiES ortlh dHiRe s@i’&i o fgﬂ % ks ?ghca on, mcludmg the

substituted wmth oné or nore ?%H substituen

SB%W@QB@F‘-FI}E% hage thméqﬁ@nmgngmﬂyhmxly ot kyhpted ‘that, as used
ifl ﬁc}a Qéﬁ‘éi—{dh ed A0 th a}‘%rﬁ@“ﬁ"" “af® and “the”

di al Iamno u ervmse’secPlca

mﬂ@d&:ﬂu@d refEcatspindess die cyntés a]elagly dinbitet G)therlﬁlC | ude,
but are not Iimted to, cyclopropyl,

“Agonist” refers to a compound that enhances the activity of another compound or

receptor site.

“Alkyl” means the monovalent linear or branched saturated hydrocarbon moiety,
consisting solely of carbon and hydrogen atoms, having from one to twelve carbon
atoms. “Lower alkyl” refers to an alkyl group of one to six carbon atoms. Examples of
alkyl groups include, but are not limited to, methyl, ethyl, propyl, isopropyl, isobutyl,
sec-butyl, tert-butyl, pentyl, g—hexyi, octyl, dodecyl, and the like,
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cyclobutyl, cyclopentyl, cycloheyl, cycloheptyl, and
wt he |ike including partially unsaturated derivatives
OB ch as cycl ohexenyl, cycl opentenyl RRA/HPRR04/001751

i ke. 30 "Cycl oal kyl al kyl " agﬂs a noiety of the
formula -R -R', where R is alkylene and R' is

CyCle« | » 4/ 0 8176 .
Yo ANl ARl BSE R IB SOOI oyl o ope o i
cmzb@m@mmaer sdbtfamnlmd shamratied dwh]en’ehyﬂ:omboﬁ wadical oftthiree ¢o six carbon

Qgen re With a,substi nt '
g e e Bl T p e R SR
bu@fmqe,pmﬂ&te,aadthe-lﬁ(eq OR (where n is an integer from
0to 2), with the understanding that t he poi nt of

att a the h hr ou ab
car b%‘ﬁtj&g{?’gm T a’errngteﬁ} %;tﬁe g r%y‘-‘%ﬁ 0 egglg}ﬁi 1’m01ety as
dcﬁnd:d)b&rblgy [Examples VﬂMY@bﬁﬁ&yhdu% banereRot hﬁlltted to, methoxy,

ndependent 0 h ot her hydrogen, acyl, alltyl,
lfh g?prgg?xygyﬁg:@?(gm kyl al kyl; and when n is 0, Rd

|s hydrogen al kyl, cycl oal kyl, or cycl oal kylal tyl,
and “)Ml@tgonist”se&rm aZ:QD:@rdun'd shadl Idh;din,isheyoﬂ mraidayd the action of
am na. acyl am no, nonoal kyl am no, or

al
a% tg’leﬁy(f “r%&grfﬁ‘éeé’ltoetssé tative exanpl es include, but
“are not limted to, 2-hydroxyethyl, 3 10

hy d¥éxgthrepyd 3 mzﬂhwrxb xycﬂ-afmﬂ:ttm@mbbhﬂ:c&t inylefy consisting of a
r%drho—gbr oxs OXy]F %ﬁ%nﬂ ;%{rﬁe ! ca_n Qé/ optionally substituted as

déﬁﬂngc’dtta‘nmyt Examplay bfm-;alp;tb],et:t&-mdlldam hye not limited to, phenyl,

oS ERe SRRt sl St pgptan, ezl

ompdipbeayl, ftophyenpt, apyiylenediphyhdmiasdiphenyl] diphépsulfidyl,

LT AT N T T T

bbhypetdn®l, baghokatindf bdazbtuzindnkd, BenAbamadual) b’é@z@lﬁperazm}rl

| t t t
S Lo S e S

HeIR, Mchding patial @@ha}ﬁd@enwmlas fHeeeoinder st andi ng
that the attachment poi nt of the heteroaryl r adi cal

opt 1 4RI S B othish T br e e ERRE A A S e

het eroaryl nvieties incl ude but are 20 not I|mted

to, —R"bed&Zdi’é Rtis aﬁ&ﬂéy’fﬁh&%rod h@é’ﬂbbﬁﬁa{)ﬂl?‘@?@k Wzﬁned herein; e.g.,
i SO oxa t hi adi az azi
bER rP;fi‘F et arth )o?gﬁmpe PR 9?%’%11@1% of
apYdikdy | pyrrolyl, pyr azoI yl, pyrimdyl, quinolinyl,
isqu|noI|nyI benzofuryl benzothiophenyl

benzat hi ganyl benz daZO| nzoQpxazo
ponSaE megtsa@@ﬁe té%‘@tf%/lﬁd HBRAZR RO sisgipg of
rlRi6Z OP VIR rindsn QZW:IM licsR b?ﬂ@ﬂ]ﬁy,betsﬁbﬁﬁ@ﬂeghlﬂl One Or more

tr| azi nyI UI no ﬂ’ﬁ%‘f‘%} ngexgﬁlngf: %Qgﬁgﬁ%f;%pw halo,

hﬂé@lﬁrln thmno, H‘zﬂ.mo asrl didlic¥niR) dnleleothbM@se specifically

cl udi ng Hirt [ aI [y hydr ogenat ed dgrl vatives  thereof
infgedh féwéth'yl R ee Amcludgn Pehat R Emifed 0, cyclopropyl,
cyISRAANARURRREY, ¢yl SA&H], LRiGheptyl, and the like, induding partially
unsaturated derivatives thereof such as cyclohexenyl, cyclopentenyl, and the like.

“Cycloalkylalkyl” means a moiety of the formula —R’-R”, where R is alkylene and
R” is cycloalkyl as defined herein.
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substltuent fluoro, chloro, brono, or iodo.

"Hal oal kyl ) neans al kyl as defined herein in which
VW MEP &y dr ogen has been 30 replaced with s&'@”&‘?zowo'}”“l

di fferent hal ogen. Exenplary hg| oal kyl s include
-CH2Cl1l, CH2CF3, -CH2CC13, per ‘uor oal kyl (e.g.

- CF3; _
sat uifgt ‘g‘&q@’ﬁ %1"“" N7 ﬂkﬁl%%l FAAS %ﬁg‘hr@%rl{g%gglsemaone, HVO or three

ereln a

Nedrogen\etaink iuhvaimdn réplaced mithri subjstitherg iedeprsdémtyrelaried from the

I 604/ 078 WER2004/ 00175
ajﬁé%’[) CSHSSL% proﬁé ans ‘a’ no%og(aEﬁﬁnt Satur at & trl'rger]#om%lto 2), with

‘dmnmdststan@mgfthmthe paint bf @chmengsf the hﬂexroyaﬂnyh:taldltgl wiieougha
th t €

sl SRS SR GERTER, g

amynd@en@etnﬂymﬁ bdch oﬂi]h.dﬁiyﬂfdgteﬁ,chcﬂsa]hﬁf oyl oeiyeloalkyllly and

RRR T i R b vl of Sl s it Aor2, v

h@ﬁ@hlc;ﬂc&ﬁﬂkﬁl{@?ﬂoal&?l&lkyln ahund}ﬁtyﬂa‘ihnndl iphoalkylamino, or dialkylamino.

RO Docime E\Hém Iugé;elqﬂfii{ﬂﬁ?a%&“%f\gw 13-

hﬁb&:@;@ﬂbp@ .’Bhirdmxf@ ldthylﬁl,@dh]ﬁtdmaiypmpyl 1~

CBRrRaT R iyt é’ledIg’BYIHHY]a% Brtroringrethylpropr, 2
abﬁﬁﬂa@ amﬂnd Ryl 2%&& @d; Iwhmoﬂﬂfbyﬁhﬁétuw

t ef r ahydr ury d|h dropyr nyI tetra yra yl,
Wﬁ@i‘ gﬁﬁh}ﬂﬁmﬂw FHPRYRRTRNE 9—% thyl,

fBIATRGR A foRYletiy, fr@ﬂl@ylaﬂhfb)é@l‘fdiﬁlﬁrﬁ 1 z[h\d the hke
di hydri soqui nol i nyl, tetrahydrqu|n |ny

tetr dris QU|noI|nyI d the Iud

par t‘afg‘%/ FSPEEY SEES A BEPRYARG 2 gt C¥ 5 to ]én‘tg%ﬁfé’ﬂs;bﬂm” at
BaHRohb bfﬂn%ilc rind e RtHUHe oh@ t%sﬁ%ﬁefelrﬂi?r H&'térbatoﬁ{s)élelected from N,
Bhen ", " naphthal eny heteroaryl

Sﬁéﬂaﬂmg rifg asasheing G Wlﬂbﬂ}?ﬁwdemﬁﬁm%@}agﬂﬁ attachment
é&g@@ﬁtﬁé RakYdarfl radlOl GAI06Y 65 Yh aMbbh R rirsy, Ael HRAGbA] ring may be

stituted I ndependently with one to four
alte%&séeénthvemq Exapplesef hetgyomivt meigtiss include, but are

lﬁﬁlt erg ’yém‘fl ]lsefi" %Yy lthlazd??'lcﬂseﬂl ﬁldﬁé!ﬂlazolyl

roxya nit

- @nbfl PRty thlan’rlrhﬁmodn@nvhﬁﬁlnphewbrf@raavkymm’h gyridyl,
@H&hkyméﬁopyr@dﬁﬁéhﬁ 81?158&%@515’1 ﬂ%ﬁ&@f&?ﬂl lgéﬂzoﬂnophenyl
bﬁpap@gmwafadl oghrinpdezalyl, h@nzqﬂer}'ldbdnybc)xadlﬁzolYl benzothiazolyl,
et BB i ol sl BUSRE G L BT PlabifyBuRogalionl
degwmnazahkxll qumeﬁuim&l tephihyridymgl, @Mﬂdﬂwlatdrwolsﬁmmnﬂ
BhoepRAE R Pl 5T ik A Ry e OFHE RS thereot.

hydrogen or al kyI and Ra' and Rb' are, |ndependently
of eBudtennh&ralo” dwidihelg)gm; , abiapl majcb@u@dhmtchanveably, refertoa

S%%%t%snﬁdé’%é’kﬂd@%%%’V?Api%d%henyl al kyl . 25 "Leaving

t he neani ng conventionally

associated with
“Haloalkyl” means alkyl as defined herein in which one or more hydrogen hasbeen

replaced with same or different halogen. Exemplary haloalkyls include ~CH,Cl,
~CH;CFs, —CH,CCls, perfluoroalkyl (e.g., —CFs), and the like.

“Heterocycloamino™ means a saturated ring wherein at least one ring atom is N,

NH or N-alkyl and the remaining ring atoms form an alkylene group.



N

it in synthetic organic chemstry, i.e., an atom or
“g% ? dlsplaceable under substitution reaction
Y 0s. Exanpl es of |eaving groups i ncl uddCIHER004/001751
are not limted to, hal ogen, f%kane or
aryl enesul fonyl oxy, such as ne anesulfonyloxy

h | £ onyl h sul
ot hangauLORKS Dk, ST Ly BERE R LE Q0O ape to three

a D'Pgﬂa Dreatpoyatighstel tvd, eﬂﬂbed’myﬂom(&eteﬂommsqm{d)wﬁﬁom mtrocren,
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e P R i e B bR aptifidy aebitpied & dined herein.

Eméhplﬁaeof Hattbotigl moietikd m:hdd, Bl area@®lhsited taiipgiting}
and the

d d 2004 1./6.
BB b GBI EIT P RO e Gl gazoliny
ﬂﬁﬁﬁ@hﬁh@’l Pt}'ﬁﬂll'@’lJE GueRt, |py§rrﬁ1ﬁaﬁ1|371 begoReRl, isokazolidinyl,

r ut .need..no occu nd fhat .the
oY B AL Snr) fenBgar igquinolinyl,
Bér[z@ﬁt mi@ﬁp@lmt %yﬁdﬁmj ba%&ﬁemd riyl) b\éﬁid%tbollylicthﬂ?l?&hydmfuryl

no a ate an y diseéase i on

Eeffﬁbi’%%ﬂgl LR e M R %éaw%rpgleﬂ@@m or

thidifbiphsh M RMoxi dEERANSH drPRoSSAN S0 he 'dﬁlwdﬁé‘q&né!ﬁﬁfﬁf t he
actjon being describéd in

I.tions_of the r
%gﬁgw&qﬂ@hnf ARG S qmpﬁkmddtwﬁ wgsoquEneligyhand the like, including
]%ﬁﬁ&%“&saﬁ@iﬂé@ﬂgmva%%&ttﬁ@ﬂebf' l e, tetrahydrofuran,
|nethylfornan1de chl orof orm nethylene chlorlde
or dAc or hane, di chl or get hane, di et hy
et hy[OpP b&@sﬁ%’eﬂ} o‘ﬁ]éen %@wm%ﬁwﬂ%&ﬁ&l ' enfl,
"RpheARLy" ehhanikyl" of PRapRycly 1"819@;&@@%9}1, pﬂe%s}t nalshﬂlalenyl

but anol I oxane, yrldlne and

gierorril exbeterocyrlyl @64&&1)( igoptionally S%ﬂh@@ﬁ@ w%@édqfﬁﬂ“ﬁ@ one to four
$uPRG OB Sprefer dIMPoRY GSSOLsubAMERH &[Ec&ﬁ%drﬂ %Ik‘yl %ﬁ&lé{:ﬁﬁ}l S.

Pharnaceutlcally accept abl e" neans

arslorllylafkyl, pek ﬁmﬂmlpdnvdrwakﬁ}ab@lm RiEa CYé@ﬁ#ﬁ@F‘PW@ P2 £IINO,
é lﬁﬂ%ﬁbﬂé’aﬁéf S%Hagﬁﬁ na |ncaiﬂ§%es that V\,hl Cr‘aﬁkirl}’urea,

r otherMAse eS|ra

eeulfqml,v@@ GwmeyR aesh’memenadlqi@hﬂmhw phenylalkyl), -
@ﬁ?h"ﬁfé@bﬁ@&e&‘%g% da:F dst%fslhg%’axg&%@&te‘?lﬁh&)endenﬂy

IphabgamcR alliyt; ahli)R i h?@rl@&&maﬂcyl agclstaibil el ohikgiallgl, pasgl or

that ssess the desire harnacologlcal activity of
ybﬁw@ nor f(@ﬁ?él&’@adcosmﬂﬂté &Wwhereinrisfubidegen Giom ddub:tR epd R are

salts formed with inorganic, aC|d§ such as hydrochloric

mdﬁpbndzmtlﬂy)dirogﬂrmn allyhcind Rasand BY jage, mxietpenmrrﬂryl of eaghchyther,

SRRREICYR. SRl bl B LRRAAD, o 92 <

ben20|c canphorsulfonlc acid, citric acid,
et haflesting gfmuq: > amdads tHe graup thhcthedmezgim@ menmndl)fa?@:’rcmated with

R SIS 5 i, RSP BB pmbssocion
ﬂeamqnocoadlttdms Rm:&phes:oﬁcavmg gralpingoid, but‘aia)mtduantﬁddoa halogen,
AR BBkl LRG3 LS QR A6 Ely1OHS @afesulfonyloxy,
thiomethyl, benzenesulfonyloxy, tosyloxy, and thienyloxy, dihalophosphinoyloxy,

optionally substituted benzyloxy, isopropyloxy, acyloxy, and the like.

“Modulator” means a molecule that interacts with a target. The interactions

include, but are not limited to, agonist, antagonist, and the like, as defined herein.
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25 acid, 2-naphthal enesul fonic acid, propionic acid,
salic I|c acid, succinic acid, tartaric acid,

WO P8HEs Ul foni ¢ acid, trimethylacetic acid, PAAGPRH/001751

like; or salts forned mhen an %fldlc proton present in
the parent conpound either is eplaced by a net al

I 0N, « »an,aJ al i taI ' al n
or "SR A St ety b et the Sl ey BEs SRR Fren
ﬁmngant@nb@%t né&d&&ﬁ)b&iﬂr,eﬂﬂf tﬁaﬂ’ﬂhe dbssipgioh fedudde in3finces where
&%et¥ﬁnolanrne thanola ne, Eu%hghucanrne

CEH ShOT CetOF%f‘ﬂ Hyaces ”& pesaot
Accept abl e i norgani ¢ bases i ncl ude al uni num hydr oxi de,
cal Ciissasdgtatedxieales arpaliess| conditylt, epthpeumn, 99 dhdifation.
car bonat e and sodiunrhydroxide WO 20041078176
PCTI 0410017 3. The preferr ed eut |
eI P B Phear ot - e ee h o HFREs dprEidef the -
aﬁﬂdﬂzonbwﬁt}&dﬂl f #@ion&;egigldésclrﬁ)lddi hhtt_m]ﬁnaﬁindheremth mclu_dlélg for
net sul fonic aci nal.ei.c aci 0 or.ic id, .

" Pettenp doliens pretomiS Eaivt otk SoN ety lpEmide

ciﬂt}&@forﬂﬂ dad‘mg&%dhwﬁdeldr rﬁdﬁﬂhi‘bﬂleﬁﬁnwﬁie%llaf&ﬁihnteh&&thﬂ] diher, ethyl
re erences to ceutlca cgept e s
ettt b Bt Kerae riaftrol Sroat sespeaeh ppupapol fori
B4, r:(l@ﬂ.n)é o, 288 tiEteilien Ehhlesh Opcified t0khd dy@tiSeyTEhe solvents
ac:ld d|t|ons t. The terns "pro-dru and

gﬂachﬁﬁre FrﬁEFSﬁ%,t ‘ﬁ‘é"-‘@&"?ﬁf"e‘i“&ﬁé‘ﬂ €351 y herein,

refer to any conpound which releases an active parent
dr UG PREERE cHlAiEaTly QA cdePEdblt” andank rhat Wihich m/ﬁ@eamsﬁ @Iae;ramg aug

|s adm r1| tered to manmal i bj ect

FOBIPoRORIE 1 £eaF BB FEpdiadg AP §HeR olidcally nor
&heﬁ@sfe&mfd%ﬁﬁddl@ﬁﬁi marrlaea%&t)wh@ﬁ eSRBdpthHle rct}ere 48 €rell as
of formula | in such a way that the rmdlflcatlon S)

W%Phaémé‘ﬁ%ﬂwew vo to rel ease the parent conpound.
Prodrugs include conpounds of fornmula | wherein a
hy dr@xrm 268 88ally At cpMbIWHEYA £ Ao uind Bed QNI QUASE 0
Formula | is bonded t.o_any group that rrayhm eaved
pharpperyticdlyrasgenterlatas defrediesdn apdrthatposses
@L&h&%@&gﬂ;ﬂ QE@H@ offtE@IIPﬁ-Gﬁﬂ c%ﬁlﬁbun@( B0 S:3ts Gl d rug S
ncl ude,” but ar€ not mted'to, esters (e.g.,
acetate, formate, and benzoate derlvatlves

car iferdsatirsalts formed widh | POTIRPIGAAHOE, Bq)lp,}g:{r?c}genc acid,

I shid ARG duGRAL aa&,qgee dcf& gﬁﬂﬁﬁ%ﬂi@%cﬂf ath PIEHKE; dr formed with
N- acyl derivatives etyl) N Manni ch hase

e fcigpgeh aaﬁ@rtaéraalﬁa hmerses wlionigpeg, bagaic raé%rrorsjfomc acid,

- GRUER, ¢ ghéarpgfoﬁegeﬂahﬁ?ai&%ﬂ Shﬁdﬂepg&?ﬂc 289 868018 acid, ghutamic

t one an unct | oHal ups in conpounds

asid, Blyeotis azid, hrémxymréltw:r@ed %éerd@m pfonipfaciddacficpgid,

| 1:85181% ﬁg[ c a&ap&gl'onﬁ ARt \.‘r{aﬁﬁehd\?c\m \ﬁ%t{ﬁar%ﬁﬂ&gc 6dd8Rdeonic

otectivé group pr ot ectlng rou

amhﬁsnaph@laéfm&ﬁfm aid gebrionicveldy saiﬂcdeq@ld SPes e ag i toetaric
Rid, -t I é:hé A8 BBy £AAPOUAhrit 60 1B 2

reaction can

salts formed when an acidic proton present in the parent compound either is.
replaced by a metal iom, e.g., an alkali metal ion, an alkaline earth ion, or an aluminum
ion; or coordinates with an organic or inorganic base. Acceptable organic bases include

diethanolamine, ethanclemine, N-methylglucamine, triethanolamine, tromethamine,

' and the like. Acceptable inorganic bases include aluminam hydroxide, calcdum

 hydroxide, ?otassium hydroxide, sodium carbonate and sodium hydroxide.

PN
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carried out selectively at another unprotected

“geact ive site in the neaning conventionally 25

MLEWHBIZY with it in synthetic chemistry. CemCH/EP2004/601751

processes of this invention rehé/ upon the protective
groups to block reactive nitrogen and/ or oxygen atons

~ preseng bdferk h&rﬁg&hﬁ%ﬁr acge%lizab?{s%ﬂp L &md ﬁﬁ c?rfn@ﬁ from acetic

"am no- pr ot ect ng grou
gfidubydra¢hdonicsamil, stdphmmham@eaﬁhgmdsdfmmaqﬂ; doalat emdiprhosphonc

r 0gen pro

_ h
LhRoE AHIR0A G BURS. LSRG, RLOLECk Ll ALLLo0er
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at om agal nst €SI T Al
pr ocedures. 30 Exenpl ary nitrogen protecting groups

i ncl Goshoulsihe vaderstmoid thaw]hrefrtrdmes tbrphﬁimmutamﬂy piceptable salts

car%mbenzy oXY, lf@éﬁ? Sblvg?eﬁ)é%{ fg é{?&‘] ngfgla"-‘rf%hsr} Fdeﬁned

ermméﬂmmbamsl@écﬂlhonyﬂp tert- but oxycar bonyl (BOO),
and the like. The artisan in the art will know how to

h 2 114 |
abi | ey s PR A ERRG hERR b Bt g d8ably herein,
pfOtDGng Im@pm@ﬂd Elﬁzh O30 atbdctivd gareSodrvg hewtding amormula I in
h t h
2 Vb SR DAL LBttt £ BRI A, Brogirogs ofe
s@ﬂnpenmd ofSoneule d ampmmetﬂ] by moahfymg(dma oy miooe funapomal group(s)
t
B8 PR Bl bl St Papd RGBT My lfgion( maybe
tllaevesloira] van th- zeteasaahepaxfeh’eampmaiﬁe Pfrodﬂmigdmjcmdfa chmggamﬁ of formula -
n_the vent.is a the .5 solvate med i s.
LRSS RBRRRY, Sogne af sSRTAA etshiodd apgiRunc ShTRA i bonded
tr.f alqt@oﬁlﬁ tHab Ay bﬂﬂleﬁ:édhﬂ $rwt6fco ﬂ@éﬁrawﬂﬂé?mdi@éxyl l'ﬁﬁ}mo, or
e er. re s .nol ecu

V\h +
St %feqsiifglesgﬁﬁlt}c YeE 9 ST BRRG SBS B areciah e to,

. edtelI0E.L., Ryt R matSubfl B@ﬁzoaféﬁﬂﬁ&aﬁﬁﬂ)%ﬁarﬂ&@s (e.g., N)N-

| nb f h |
&%@%@Wﬁ@mﬁ}’ qqy%gﬁﬁ%@éo 8 f W 1, N-

a5l Bt esvaUel. Mscethd Mﬂﬁﬁﬁ&?@a@.& %ﬂﬁ@h&%@h@@&%ﬁeﬁa of amino
g%ékey speci es; farmﬁnl nmal s such, as cattl e, hor ses,

Bpnal gERNPS, OXimeEs: atitHe ketrdbringiene! sttrrnef ketansepd aldebyde
faRhbha grélgesn @&po&%%f%ﬁﬂﬂﬂtmeﬁpe e@clﬁmd@giayglfmgnpsm

rodents, such as rats, nice, ui nea pi gs;
of Riodruse? H%)19%»3E1@9ﬁ“ehmm?ﬁka®§f0ri1 1988l angt,he lﬂﬂee not

limted to, birds, and the |ike. The term "subject”

d oe S“P}%Eec‘g'?é’@&l‘?{% %Sﬂe%@&oﬁg’enﬁﬁnns;%ﬁ éﬂorﬁﬁ which selectl?ely blocks

"Ther apéut i cal ctive anmo anount
LEEAPHESHE e ultifprsiongtirampaingrsagh thet a chamicalgeadtipn can be
tdBad bﬁ&a@c@%ﬁ%ﬂ%ﬁo&%ﬁ roe Uik SR mttﬁe Heﬁ&i&‘n%, c%H\‘?ethtlona]ly

treatment for the disease state. The "therapeut

@ﬁ@‘é@ﬁl vwehapgrnthetys chemisiry deprimtrorgsserofithis ovention reIY upon
ok bR 0 Plog A ER ekl B B ole o R Bl B the

Eeﬁéa@@b Fecexampleethedetnes Zamoind cpratestingighoiap? smd amtrogen Piogecting

% ﬂmtus&{ mrté}gn %Q bg}g S’E\% égﬂ Rf! Lcc?ﬁmsé%rg&%% %d\.‘[ﬂ)@ (Mtended to

titioner,
protect the mtrogen atom against undesuable reactions during synthetic procedures.

Exemplary nitrogen profecting groups include, but are not limited to, trifluoroacetyl,
acetamido, benzyl (Bn), benzyloxycarbonyl {carbobenzyloxy, CBZ}, p-
methoxybenzyloxycarbonyl, p-nitrobenzyloxycarbonyl, tert-butoxycarbonyl (BOC), and
the like. The artisan in the art will know how to choose a group for the ease of removal
and for the ability to withstand the following reactions.
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The ternms "those defined above" and "those defi ned
herein" when referring to a variable incorporates b

WQIRHRIEE® t he broad definition of the vari abl é’CgéE%%mO”ﬂ

as preferred, nore preferred_ \d nost preferred
definitions i f any. Treatingﬁnor "treatnment” of a

i s tate inc eventl he. di,seas
St a?@%ﬁf&?&g IMEans SO hrenf aﬁddl%cr ? rI;P&tad. t% 1ch10me ic or non
stoichiagetidt aheuntnof sdmznd eSceh@@mpormds Gnlayeea:tenﬂhafy tmayp e fized

SERER PR, Byl AL AP s 1
ﬂheseIa&ﬁ 1§Wﬁﬂeﬁ the(sbivhtei fotmhdd it b hgdtahﬁnﬁﬂﬁﬁ elgﬁsfalﬁhﬂis @jcohol, the
e | sease .sta

arr in opnment,. of
5134 O By pecion g SR gt B cPRBY gD o gue or more
ﬁﬂoﬁe&@l&ﬁqﬁwﬁ&?mth ofle gfrﬁa uﬂrs&@céﬁmﬂﬁai theq»ralta&éﬂmlrseaamoleaﬂar
re on t he | Sease, st at.e its clinica
B ipp combinaPs Pragebif eRvERaRO ST Ii8e e
terms "treating", "contacting" and "reacting" when
r ef e¥Jubjigi Qe eh@iingighnd h@@@ﬁmmeamanaﬂwnm@ng &y member of

B el Ir e PALEHE EhPORPRRCR: e primates such a

'&Qﬁl‘pﬁl%éepitﬁij&ﬁﬁr apleb aﬁ&ﬁi@bﬁeﬁ@e&@@ feel alieflstshel ad daele, horses,
reaction i ch pr.oduces th ‘g%lrcat d. and/or the
theep B s e RS #avleﬂtftanrre errﬁb tsy dogsy gnd fafsslappiptory ;

rfﬂlﬁ{élstulﬂlﬂu&iﬁ@bdhﬁw Qithak rit%&@%ﬂ@a&réﬁﬁﬁ Paiedhe like. Examples of
initia

y e £ n
Wﬁ—graﬁ@arlawgl%bwrepe’f ]B?%?ﬂr@engugﬁ Héh%nﬁﬁﬂé teHE Sfbiect
s RIS oXe 2 beaRSIal Sgd f}Qed. OF mati on of the indicated
and/or- the desired product. In general, the

nomencl ature ysed in this Application is gased on b
AUTONGaReucally ¢ HeghvaamospE TR H S At & ﬁﬁ%ﬁl@?ﬁ%ﬂm when

éﬁﬁﬁ]@i@rg@ fo d E\.ﬁ)’]:&@ &%rt?etahﬁaa QfsedsbRAte, SVSREE k& eff&0 such treatment
nonencl ature

or convenr ence, the | UPAC nynberj ng
foriéhqplissase efs. She ribprapgainal ﬁectwgé!ai@rlﬁbmﬂﬁé’ma’ g on the

: g%ﬁ]gc'}d:ﬁe qlSQa’%E Slaft Befﬂncst?&\eg& Qié s'é{?&tg 8t H&Q Bseast teate], (& age and

20

30

em cal structures sh herein were

aéwahedthrsf the subEcS(thq royde endpfprm of admwlstr@m tb%]uégraent of the
J t
Alb-RfARRARY L LEAE R NALRuh B BARL IO T ES,

i nvention provides conpounds of the fornula |:
The terms “those defined above” and “those defined herein” when referring to a

variable incorporates by reference the broad definition of the variable as well as preferred, {

more preferred and most preferred definitions, if any.

“Treating” or “treatment” of a disease state includes:

(i) preventing the disease state, i.e. causing the clinical symptoms of the disease state
not to develop in a subject that may be exposed to or predisposed to the disease state, but
does not yet experience or display symptoms of the disease state.

(ii) inhibiting the disease state, i.e., arresting the development of the disease state or its

chnical symptoms, or

(iii) relieving the disease state, i.e., causing temporary or permanent regression of the

disease state or its clinical symptoms.
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(, B RB (R1). XNMNY R I and pharmaceutically

acceptable salts or prodrugs thereof, wherein: 20 n
WQ2Q0HGHRIT t o 3; preferably mis 0 or 1; X is -RGHFE004/001751
or -C(O)-, wherein Ra and Rb e%ih i ndependently are

hydr ogen or al kyl ; preferably Is -CRaRl - and Ra and

2004?@?%%0%6%%%2%62 R e et g 0. cpepical

réaREEh meamchdingsor-niiReRn) @ tabre realests uﬁd@) appmlhﬁaltemmdpmns to

e @C%W?ﬁ%orﬂ% et 1OEORR bt dtar the

afaeuhxy ghtfenod ercthe Eﬂdllcﬂd& pedydetHd desitel pratiact radykyt necessarily

%ﬁg&#g@ﬂ%ﬁet égallr 0%?¥drox nltr%&ﬁﬂlggg%ﬂymikﬂ.le there

'JZIMYF% e)onCoF @)OIBinterﬁ:[edlatQi(ﬁQ):h Re profieee ih the rhistire oiidh dlmately

nd Re_and Rf ch i.ndepe ntly. are, hydrogen or
fﬁ%iﬂo B (B Rinlicaed g 9/% g desiged %Hyog & R s
aryl, heteroaryl or cydoalkyl preferably R2 is aryl

or hed ﬂé?dlythe nﬁﬂéﬁclatm*@ﬁﬁddﬂ Irms B%daaoﬁ tHaestbdh WUTONOM™

ng(f Hﬁe %‘%tegaépo ggg_’z% éjf%%n %&2 5 u%glﬁ%of TUPAC systematic

%oﬁﬁhaaﬁ@@ YBor4oRan@pie) rﬂéle IU?A@-:ﬂlluhﬁhﬁg bEﬂié'posﬂioﬁs of
di hal ophenyl, 3,4 dlhao - di aal

ZepyeHn %ﬁﬂ@ﬁyp exOgap @g}gﬁé erein 1s Ak nby the formula:
2- hal oal kyl phenyl, 3- haloalkkylpheny,

4- hanaIIcyIphenyI 2, 3- dlhaboaIMylphenyI

2, 4- dlhaloalkylphenyl 3, 4-5
di hal oal kyl phenyl, 3, 5- di hal yIph-nyI,
2, 6- dlhaloalkylphenyl 2-aly 7Pt
3- al koxypheny, 4- alkoxyphenyla 2, 31di al koxyphenyl ,

2,4-dial -oxyphenyl, 3,4- dlalkoxyphenyl

3, 5-di al koxyphenyl , 2 5- di al koxyphenyl ,

2, 6- a?har:k@;m@lm esshowmderein sieyq preprrad kging Ay Y ersion 2.2. Any

ép%}l 5% r&lli'f ?ﬁpc'ﬁg i )}1]3 nﬂ%@eﬁﬁ:’r %P.%}?‘L 611 gﬁe;/ S dhabdydr-BRensitates the

Zw@wdﬁaﬁhﬁmbhgmyl 2, 6-di al kyl phenyl ,
napht hal ene- 1-yl, napt hal ene-2-yl- and the like; 20 R3

et eraﬁﬁéﬁ%ﬂﬁﬁﬁ?ﬁg% ﬁ“ﬂ%?ﬂ%é’fnﬁ%%dp F oo

- and pharmaceutically acceptable salts or prodrugs thereof,
wherein:
nis from Q to 3; preferably mis O or I;

X is ~CR*R"~ or —-C(O)~, wherein R* and R® each independently are hydrogen or
alkyl; preferably X is <CR®R"- and R® and R® are hydrogen;

---- is an optional bond;
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RS is a heterocydyl of the formula: Ro | (ROR8 2<

w)(CR6R7, z wherein: 25 Zis -N or -CH; preferabl
9 2004/07R(176

ris froml to 3; preferably r is ZCTHRgE1751
2004/ 078176 PCTI EP2004/ 001751 . -17 R6, R7, R3, R9 and
R10 each independently are hy&Pdgen or al kyl;

Dy DL e B -l en e B @RS BRI ©

Rd, Re and RR are alkyl, they are preferably |ower -
al kywheréing.is Gon{bal kyid Ramd Rfeneh pdeparcntlyarchyGogeket alkyl;

5 1t_should be u rstoad _t.hat the scope of this
i nv@ﬁ?ﬁg@ﬁﬁy&@gﬁﬁgﬁé’?dﬁoﬁe&m °§fe  various isoners
whi ch may exi st but also the various m xture of

i sorecisRwhideperrdeytipis by, alivgl, hftoalkylghevaroelkyt hplrexp piraflkoxy,

Sl (9950 SRR GR R T S T SO E QR R - CEH0)-2 or -

enb A= s whBRinqis fhen phepyhd R2add Rbeaoh heleyéndently are hydrogen
3-fl uorophenyl -1 .00 .flyoro nyl, 2-chl orophenyl,
3- Cfﬂr&ﬁg&%ﬁ%{a})l}é@lﬂﬁgﬂ% ﬂglﬂ’iﬂﬁi“,ﬁo%ﬁ met hoxyphenyl , 2-

nmet-hanesul f onyl phenyl, 4-am dophenyl, 4-ureaphenyl,

- 3, 5-Rfiic iyl heebeayll or cPclSalicyl] perbferubbjoRreis iyl or heteroaryl; more

R TN AR T

2- chuelil &5 Phdrlyl) Qrtoibdpdiayyl, 3-halpphéral, e4helophenyl, 2,3-dihalophenyl, 2,4~

emboR R A AR e pe s PRy B

K e e o e e S

of EAIREP Ry b el L BRER by S P R o

N (dikAballefphedyl, 38R dihaloaldRphEhyl, 2,6-dihaloalkylphenyl, 2-alkoxyphenyl,
3-alkoxypheny, 4-alkoxyphenyl, 2,3-dialkoxyphenyl, 2,4-dialkoxyphenyl, 3,4~
dialkoxyphenyl, 3,5-dialkoxyphenyl, 2,5-dialkoxyphenyl, 2,6-dialkoxyphenyl, 2~

alkylphenyl, 3-alkylphenyl, 4-alkylphenyl, 2,3-dialkylphenyl, 2,4-dialkylphenyl, 3,4~

dialkylphenyl, 3,5-dialkylphenyl, 2,5-dialkylphenyl, 2,6-dialkylphenyl,
naphthalene-1-yl, napthalene;Z—Yl and the like;

R® and R* each independently are hydrogen or alkyl; preferably R®and R* are
hydrogen; and

R is a heterocyclyl of the formula;

(R”R*c_)z< >(CPJ‘RT)r
zZ

|

wherein:
Z is —N— or —CH-; preferably Z is -N—;

ris from 1 to 3; preferably r is 2; and
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(R‘) XN,, R la whereinn, r, X Y, Z Rl, R, R3,
R6, R, R8, RO and R10 are as deflned hereln 20

Wpr?“&’é‘??h’iﬁn embodi ments, r is 2 and Z is nitrodEAERIIAR01751

that R5 is an optional I y substjtuted piperazinyl
group. In such enbodi ments, colfpounds of fornuia I

se b.tefr la Jh: WO 2004/07817 6 7
PCT?%PBO&&# ﬁf;%ﬁlg ﬁ%m‘g? le'}:@ﬁggenpgr a%w;,\p@%qf;gﬂyR , R,
( R% R&Rf nd WHak€hytirbgenX, Y Rl R2, R3, R4, R6, R7,
R8, RO and R10 are as defined here| n. In sone

Sl S SR SR L g e

N R7 feriBlyllowt e sallyR4nB3n R2
b 5 aF\{e T(|3 vvher ei naﬂﬁe R'N,:R: R3, R%&B%Mabl)mleﬂl%

re a deflnedh LN ot her
pr ef Té%ﬁg éﬁﬁaa?rﬁf@ﬁaéhat nsseps tﬁ&ﬂﬂ‘fﬁ‘&éﬂﬁmeaccrma%es gpt only the
s @Rk Pwhich may exist but also the various mixture of isomers which may be

formed. Furthermore, the scope of the present invention also encompasses solvates and

salts of compounds of formula 1.

In certain embodiments, R> may be phenyl, 2-fluorophenyl, 3-fluorophenyl, 4-
fluorophenyl, 2-chlorophenyl, 3-chlorophenyl, 3-methylpheriyl, 4-methoxyphenyl, 2-
methanesulfonylphenyl, 4-amidophenyl, 4-ureaphenyl, 3,5-dichlorophenyl, 2,3-
dichlorophenyl, 2,5-dichlorophenyl, 3,5—di(triﬂuoromeﬂ1y1)phenyl, 2,5-
dimethoxyphenyl, 3~chloro-4-fluorophenyl, 2-chloro-4-fluorophenyl, naphthalen-1-yl,
naphthalen-2-yl, or quinolin-8-yl.

" In many embodiments of the invention, R is at the 5-position or 6-position of the
isoquinoline ring system, and more preferably at the 5-position, such that compounds of

formula I may be represented by the formula Ia:

N

\ 67
®’R%C) ' (CRRY),
NS

(RT),

wherein n, 1, X, Y, Z, RY, R2 B3, RE R R7, R®, R® and RY are as defined herein.

In certain embodiments, r is 2 and Z is nitrogen, such that R’ is an optionally
substituted piperazinyl group. In such embodiments, compounds of formula I maybe
represented by the formula Th:



Ro RORNR7T RARR6 7 RESRRRAR (R). NRZ OR
Rd 1j wherein n, R, R, R3, R4, R6, R7, R8, R9, RI1O, }
WR2MHHBE again are as defined herein.. WO 200BCH/EB0pE001751
PCT/ EP2004/ 001751 -19 Represgptative conmpounds in
accordance with the invention are shown in Table 1,
together with the experinental exanples (described
bel ow) used in preparation the conpounds and
associ at ed nmass spect rogeop M’ TABLE 1 Nane
- (Autonom) Structure EXx e MHRECH3S 1
2- Benzenesul fonyl - 5- (4-g
met hyl pi perazin-1-yl) - 152,
t et rahydr oi soqui noline 610
2- Benzenesul f onyl - 5- pi per azi JRID 1 356

1,2,3,4-tetrahydroi SE{’H' neé rN 3
2- (4- Fl uor o- benzenesul fony 1 3A
pi perazin-1-yl-1,2,3,4- F X~ YT Th

wherein n, X, ¥, R%, R% R%, R% RS, RY, R®, R® and R™ are as defined herein.

In some presently preferred embodiments, compounds of formula I may more
specifically be of the formula Ii: '

wherein n, R%, R% R, R%, RS, R, R%, R, R'%, R* and R” are as defined herein. In
other preferred embodiments, compounds of formula I are of the formula Ij:

wherein o, RY, B% B, RS RS, R, RS, B2, R, R and RY again are as defined herein.



tetrahydroi soquinoline j NS~ OQ~H rN 4
2- (4- Met hoxy- benzenesul fonyl )-5- "N) H, 1 387

WO PYYB1T8- 1-yl - 1, 2, 3, 4- t et r ahydr oi soqui nol PRE/EP204/00175%

N, o HrN 5 2-(3-Fluoro-benzenesulfonyl)-5- CN) F
374 piperazin-1-y1-1, 2, 3, 4 tet¥ahydroi soqui nol i ne WO
2003@078176 PCT/ EP2004/_00175d'|. - ZC%h"EEerE%Vé Aut ono

Str %?%BWXW%PW ippccgpdagce wi ntion are shown in Table 1,

ByktBedwich Gy &F&hﬁ@ﬂ@ﬁaﬁﬁiﬂl& QAkIb&EE beldVr) dsed ?@preﬁlaration of the
piperazin-1-yl-1,2,3,4- tetrahydroisoquinoline o]
sqEpods png assgciated gpags spectsossopy MK £ | uor omet hyl - LN)

1 492 benzenesul fon)l)-5-piperazin-|-yl

1, 2,3, 4-tetrahydroi soqui nol i neagtg1N P CF ~ k CF3

Name {Autonom ) Structure Example |M+H
H,
N
1 [2-Benzenesulfonyl-5-(4- [ :] 1 371
methylpiperazin-1-y1)-1,2,3,4- N
tetrahydroisoquinoline _ @ o
O
H
N
2 . [2-Benzenesulfonyl-5-piperazin-1-yl- [Nj 1 356

1,2,3,4-tetrahydroisoquinoline @Q
&
. S

N
3 |2-(4-Fluoro-benzenesulfonyl)-5- [Nj 1 374
piperazin-1-y}-1,2,3,4- _ F
tetrahydroisoquinoline N /@
‘ -8
0°8 -
H
()

14 |2-(4-Methoxy-benzenesulfonyl)-5- N CH, 1 387
piperazin-1-y1-1,2,3,4~ 0 _
tetrahydroisoquinoline Nog ,@

0@
H
N
5 |2-(3-Fluoro-benzenesulfonyl)-5- [Nj . 1 374

piperazin-1-yl-1,2,3,4-
tetrahydroisoquinoline m
oS




H

rNL 8 2-(Naphthal ene-1-sul fonyl)-5-
pi perazin-1-yl-1, 2, 3, 4-

"NJ 1 407
t et rahydr oi soqui nol i ne |

No

WOR004/817 2- (Napht hal ene-2-sul fonyl ) -5- CN~ 1PGB7EP2004/001751

pi perazi n-1-yl -

1,2,3,4 tetrahydroi soqui noline |

/I N o

s o HFrNL 10 2-(2,5-di mett¥xy- benzenesul f onyl ) - 5-
N1 417 piperazin-1-yl-1_2 3 4. CH3
tlet rlahy dNemedAutonort he N o 0 o PEHSTWE 2004/ 07 ple |M+H
RCT/FP2004/001751 -21 Nane (Autonon) Structu
Exanple M\ H H N 11 Eﬁg
2L (3 | oro-4-fl uoro- esul1 nyl)- CNJ 1 4p9
55p|%gﬁéﬂp Yﬁﬂ¥325®%§ ahydf oi soquinol i pe 11N s/ 425
o| Cl{Piperagn-1-yb % FI uor o- benzo onyl)-5-1EN) 1 '
374 |tetrahydroisoguino N‘S'Q i
g
cl
0
®
7 {2-(3,5-Bis-triftuoromethyl- N 1 492
benzenesulfonyl)-5-piperazin-1-yl- CC’
1,2,3,4-tetrabydroisoquinoline N. O
&
CE,
H
N .
8 |2-(Naphthalene-1-sulfonyl)-5- [Nj 1 407
piperazin-1-v1-1,2,3,4-
tetrahydroisoquinoline o
s (0
A0
.
®
9  |2-(Naphthalene-2-sulfonyl)-5- N 1 407
piperazin-1-y1-1,2,3,4-
tetrahydroisoquinoline N‘s"o
:
H
.Nj
10 |2~(2,5-dimethoxy-benzenesulforyl)-5- [N' 1 417
piperazin-1-y1-1,2,3,4- o
tetrahydroisoquinoline NLO O
'S
o) ] |
O-ch,




pi perazin-1-y1-1,2, 3,4 tetrahydroisoquinoline / N PF
\' HN 13 2-(2-Chloro-benzenesul fonyl)-5- CND 1 391

woizpewagim-1 -yl -1, 2, 3,4 tetrahydroi soqui nol i nePOT/ERRE4/001751

\' G H rN 14 2-(3-Chloro-benzenesul fonyl)-5- CN) 1
391 piperazin-1-yl-1,2,3,4- tellrahydroi soquinoline O
Ol 4 HN 15 2-(3-Mthyl|-benzenesulfonyl)-5-

aNJ |1 37Namsi(datamern) 1- y| - 1, 2, 3|Aructure [Example |M+H
tletdahydroi soquinoline No O}/ CH3 W 2004/ 075176
ACT/|EP2004/ 001751 -22 Nane (Aufofjon) Structurke
Exarrgl e M-H [ ]
11 |2-(3-Chloro-~4-fluoro-benzenesulfonyl)- | ~n 1 409
5-piperazin-1-y1-1,2,3,4- -
tetrahydroisoquinoline N*sf? .
- Oﬂ‘
0,
cl
H
|1 N
12 |2-(2-Fluoro-benzenesulfonyl)-5- [ j 1 374
piperazin-1-y}-1,2,3,4- N
tetrahydroisoquinoline ﬁ:\r,\ o
5
| s X
F
H
N
13 |2-(2-Chloro-benzenesultfonyl)-5- [Nj 1 391
piperazin-1-yl-1,2,3,4-
tetrahydroisoquinoline C@ o
5
e
Cl
H
. N
14 {2-(3-Chloro-benzenesulfonyl)-5- [Nj 1 391
piperazin-1-yl-1,2,3,4-
tetrahydroisoquinoline E:I/\! o
5
O
Cl
H
N
15 |2-(3-Methyl-benzenesulfonyl)-5- [Nj 1 371
piperazin-1-yl-1,2,3,4-
tetrahydroisoquinoline Lo




H 16 2-(2,3-D chloro-

CN) 1 425

benzenesul fonyl) - 5- pi perazi n-1-yl

WP 2004078176 ot r ahydr oi soqui noline N. S-P 0« (  BCT/EPRGOp001751
17 2-(2-Chloro-4-fluoro- CN) 1 409
benzenesul f onyl ) - 5- pi per azi n-"#2yl
12,3, 4-tetraghydroigsogquinoline —QO CL.E _H rNil 18.
o (4, 5. DNaRESABonREY ) 405 Structure BExample |M+H
. b n7pnaclllfnn\/|\-'§ piperazin-1-y| '
I} 2,13, 4- tetrahydr0|squ|noI|ne L INSci o I~
rH% 19 2- 5- pi perazi n-1-y %3]4- NI 2 32p
ditAyidr o- Pﬁbllnl-onel~ N"O- | .. cH3{ 201 425
2l B %VFB@ in-1t AN~ 2 350
y )_é.ZJ} %FWEY 9-‘2 nol i n- ioN
8.
3
Ci
Cl
H
N
17 2-(2~Chloro-4-fluoro- (Nj 1 409

benzenesulfonyl)-5-piperazin-1-yi-
1,2,3,4-tetrahydroisoquinoline

y1)-3,4-dihydro-2H-isoquinolin-1-one

18 2-(2,5-Drichloro- N 1 425
benzenesulfonyl)-5-piperazin-1-yl-
1,2,3,4-tetrahydroisoquinoline Y
. I'SD/C!
o
c
M
N
19 2-Benzyl-5-piperazin-1-yl-3,4- [N] 2 322
dihydro-2H-isoquinolin-1-one
N
0 é
P
N
20 2-Benzyl-5-(4-ethyl-piperazin-1- [ j 2 350




(

O WO 2004/ 078176 PCTI EP2004/ 001751 -23 Nane (Autonom
Structure Exanple MWH H 21 2- (2- Met hanesul fonyl - (
WP 8840786 zenesul f onyl ) - 5- pi perazi n-1-yl - N PCI/EP2004/001751
1,2,3,4-tetrahydro-isoquinoline t13C. ~ ~ N 22
3- (5- Pi perazi n- 1-yl - 3, 4- di hydrd-1H 1 401
| sequinoline-2-sulfQpyl)-benzamde NN OO of T ALD
B j|2- (sNPMEdAERNeM ) y| L 3, 4- di hﬁa%tum CN) 1 pRysmple [M+H

gcnunnllnp 2- :ulfnnle nhpnvl urea N o QO HNANH2
- |H 24 8- (5- Pi perazi n- 1- yI 3, h-& hydro-1H EN) 1 410

2}

2

[

I

i Bdqdirdethacsulémivionyl ) - quinol |[fe ™ Ni NGO I N - 357
~ r |pensenesmiforyppb pipaaihé-ylinven provi des a
conrb@;lfl-mtrahmpﬂscsaun@hae t her apeut i caI I ?4 ffect ive
apoynt of at |east one conpound al“ahd a

phannmaceutical ly acceptable car¢ NYé% "r%t her

aspdct of the invention provides a rretr@ I reating|.
a central nervous system (CNS) d| sease st n a

1 o
i CL;L L;UII’JI I QI IIU u.unl III \DL CI I II U l IIC \DUUJ CL; [

PR e “”'V[“ﬁoﬁpff’zzwndﬂ L
xarrﬁf’%‘m1 81K en ni ¢ depregsi ons,
leurjol ogi cal t\/ﬁ\! o o

S
S

23 ([2-(5-Piperazin-1-yl-3,4-dihydro-1H- [j 1 417
‘[isoquinoline-2-sulfonyl)-phenyl]-urea
O g
S

o]

C}

24, |8-(5-Piperazin-1-yl-3 4-dihydro-11- [ ] 1 410

isoquinoline-2-sulfonyl)-quinoline

&

Another aspect of the invention provides a composition comprising a
therapeutically effective amount of at least one compound of formula I and a

pharmaceutically acceptable carrier.

5 Yet another aspect of the invention provides a method for treating a central
nervous system (CNS) disease state in a subject comprising administering to the subject a
therapeutically effective amount of a compound of formula I. The disease state may
comprise, for example, psychoses, schizophrenia, manic depressions, neurological

disorders, memory disorders, attention deficit disorder, Parkinson’s disease, amyotrophic

10 lateral sclerosis, Alzheimer’s disease or Huntington’s disease.
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di sorders, nmenory disorders, attention deficit

di sorder, Parkinson's disease, anyotrophic 10 | ateral
WEHI064/781%, Al zhei ner' s di sease or Hunti ngt on' $CI/EP2004/001751

di sease. WD 2004/ 078176 PCT/ EP2004/ 001751 -24 Still

anot her aspect of the pr esent- 44iventi on provi des a

meth for, treating.a disorder, of th
gast 8} oduriarract ¢ ePrEiS%Ptan%eaBp%&fme@%%t}lﬁﬁfor treating a

adaide} SHRE ENGohRedial Subies Eub]&t thapagay Eﬂﬁﬁl&th’mngﬁo the subject
effective armunt of a conpoun of f%rru a_l. Anot

a dhsepevirally sHeqive ameunt el Aoy B FSE2 L net hod for

producing a 5 conpound of forrrul a |. Conpounds of the
pr esﬁﬂ&thbxrﬁéﬁéﬂt 0@ theGRBscRBIMFBEB I oRidead hRthbdobr pRidbeEs a
depi cted the illTustrative synthetic reaction
é@ﬂlé‘?fﬁéi%fm ahd described bel ow. The starting

mat erial s and reagents used in preparing these

CONMPOYRAPSLABNETRE hieserheflibNein R/ ARAS Evirieﬂ?ﬁbf methods depicted
commerci al suppliers, such as Aldric ., or
By the TysEriEisraey et rReRALIT @%ﬁ%@l% in .
the art foIIovvl ng procedures set forth in references

suc hI‘E@stﬁ*u% %ﬂat&'i‘;ﬂs I EeBfenss ﬁ@@ﬁ?ﬁl‘ ePaififd tHekd@thounds generally
Synt heS| & Sons; _ New. Y

\Ql
EREROSTRECi SERH e ﬁﬁgﬁ%&é Cliepig] gy or axe
%@8‘5 fé@&dﬁ@l%ﬁﬁl to HOER skiMPd HBE ad-fBll g procedures set forth in

pl emsnt al's; and Organi c Reactions, WIley & Sons

oo fuch pe Fesergesr s Si?ﬁwnfsa‘?f@%mCéWhgﬂ%WFﬁ 3 jqus: New
f ce
?Sﬁi &%@ g}%/ﬂ\%g&th? ﬁgdﬁ? tﬁler%ﬁ'r? of(‘) EArYh UBLpY & B EISRIPR Scien

conpound the resent

Publisherns,ol988.avolpmes ¢ pp@@nen@q& apd (rgggc Reactions, Wﬂey & Soms:

ﬁg"ﬁ%}? 61@'9 P p\solﬁﬁeg gql%e THY @c‘iﬂaﬁgﬁ? 3&1 | O0-S 6 e Qér}nerely

e suggeste one skilled in the
Alustritireiof gomeﬁmthwizt hyovhlbl:eﬂldlcsmpcgud%ol%Tbﬁ PEﬁSﬁédHVGﬁﬁon can be

DfHeSes(2BE hATbliRMk rpdiHiE S AT IR EIC R dioAN Gl con be made

MUET HEdi at €8 0 erres can
26d il besmggets&ﬂ tarmade phﬂecl ineitie aft hawingrefdrnad imthe disclosure contained
co%}/e#m or%il techni ques, including but not limted
HiF899% 0 distillation, crystallization,
chr omat ography, and the like. Such materials can be
char Zh¢ saitingdnatstislg and thedntermpdibtesrofiths symﬂhctl@mat@n schemes can

| _Ggonstant 2nd spectra t
Bp e Raat iR s Pl PG hined Pl B B ytng ot ot
Livitted fo, filted terrg disyillatien, Zﬁ'staﬁmdum etiromalegraphy, andrthe like. Such

-at rmsi%her Sgaﬁ?rgﬁtg%% IJ?SF.IIP%\ SUI‘ at a rC?uCgﬂo%i?hn}'f’éﬁl 0811512311128

a@d@ep&ﬁfcﬁtaabl y from about O C to about 125 C, and
nost preferably and conveni ently at about room (or

bel ofoi GErRat g tranefit e R Bk Aekepet Bk mepgbly we

pérefted @:alef:aﬁ Irert atmosphere at atmospheric pressure at a reaction temperature
range of from about -78 °C to about 150 °C, more preferably from about 0 °C to about

125 °C, and most preferably and conveniently at about room (or ambient) temperature,

e.g., about 20 °C.

Scheme A below illustrates one synthetic procedure usable to prepare specific
compounds of formula I, wherein G is halo or other leaving group, and n, 1, RLR% RS,
RY, RS R, R%, R%, R' and R® are as defined herein.
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30 conpounds of forrmula I, wherein Gis halo or other
| eaving group, and n, r, R R2, R3, R4, R6, R,

WRPHHB178nd Ra are as defined herein. WO 2004?@7@??@4’091751

PCT/ EP2004/ 001751 -25 NOR4 NRA RR3 Step 'l _ Ft R3
Step 2 R3 Step 3 _ Reduction2Pe-anination

"Cross-Coupling" / /INNb/ /Nyeaa (R-n,Ra (R)n

RMERI fa N QeO0) \,(CaRE"  tmRio twa 8¢

\ N+ 3o RU_ CREPRY) | XRRROT : ) | AR AR R Steg3
R4 R3 St eﬁe"‘lf""'l‘ \ . ‘ 'Efaoet i X Cross-Coulpo!rng
SulA6nYAt ion NS URFN ¥ a eSO Gt n/R ) 01k §

~fRR (Re% SCHEME A i Step 1 of Schen®ld) & N

nitroisoquinoline a is reduced to an am noi soquifoPRoe’

b. This selective nitro reduction maybe carried out § ¢

under relatively mld conditions using 5 H2 in the

presence of a Pd or Pt catalyst. Various nitro:

subst i} ut ed |squ|noI|ne$ usable in this step%are

comesiyj al | y- avail abl e N can be prepared VEQN%@|
W{tﬁ@lﬁm ques. RiFcB{ep®®a deani nati @ivox aptOR@m is

carri et ous dn t he preseﬂce a¢f .acid HX and c@pper’

(CR'RY,

-ireonditions to QL QX
‘I-IOU ulécnirﬂatlon . l
or can be prepared via wel | knomn techni ques for use
inthis step. In Step 3, a cross-coupling reaction is

utilized in which the substiSGHEdEISoquinoline c is
treated with a heterocyclic amne d in the presence of

a pallnls%% 15t é:c%tegeysg n§t901 oquugolme a is reduced to an aminoisoquinoline b.
This selective nitro reduction may be carried out under relatively mild conditions using
H, in the presence of a Pd or Pt catalyst. Various nitro- substituted isoquinolines usable

in this step are commercially available or can be prepared via well known techniques.

In Step 2 a deamination reaction is carried out in the presence of acid HX and
copper powder under aqueous, oxidizing conditions to provide a substituted

isoquinoline ¢ wherein X is halo, preferably bromo or chlore. Various amino-

 substituted jsoquinolines are commercially available or can be prepared via well known

techniques for use in this step.

In Step 3, a cross-coupling reaction is utilized in which the substituted isoquinoline

¢ is treated with a heterocyclic amine d in the presence of a palladium catalyst to yield a

heterocyclyl- substituted isoquinoline e. This cross-coupling reaction may be achieved
with heating under nonpolar solvent conditions. Where R is hydrogen, BOC protection
or other removable protection strategies may be used to protect the exposed nitrogen of
heterocyclic amine d. This cross-coupling amination reaction is described in An
Improved Catalyst System For Aromatic Carbon-Nitrogen Bond Formation: The Possible
Involvement Of Bis(Phosphine) Palladium Complexes As I\ey Intermediates. Wolfe et al, I
Am. Chem. Soc. (1996), 118(30), 7215-7216. '
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het erocycl yl - substituted isoquinoline e. This

cross-coupling reaction maybe achieved 15 with heatin
WaAE078dhpol ar sol vent conditions. Wiere R10 PST/EP2004/001751

hydr ogen, BOC protection or other renovable

protection strategies may be #¥ed to protect the

exposed nitro en of . heterocyclic amne_d. Thi )
cr osShesimP el - SHPFETIHs@iolipe & of! %teﬁégscwtﬁ@aﬁv Fedpped in Step
4 revlaé E@Ee%ayasfz éyuéaﬁmf@ﬁaﬁyd@mdugnﬁreqo I NG of Step 4

Fornat i on he Possi bl e ‘I nvol venent
Bajsbm@@?ghd nehg PedebseliTems I@shppdﬁe@m@c wé‘;ﬁnt conditions.
Internedi ates. Wlfe et al., J. 20.Am Chem Soc.
(1996) I d
oo a2yt Sy A MO AR AGTB Bl o g5 e
witlo a silfotyl hddide PoSOsG@@PBm@: a@plfomﬁeéedjletee@l%hf&smbﬂlstt@b

éﬁ%ﬁ’ye%fn%&’ llglgcggnﬁr\ﬁ% l%{hg e\ﬁﬁlﬂf a':l'frletg cg?logkg as described above.
Nambmxa@ml,émwomﬂ ugi exctelsl &m&fpaﬂ@hl@wdes alpb]bméﬁﬁra@@ ic

soI v

BubEla Aol Bre RGN flpted Al may be psed pith g wel o
.‘S‘lhe‘ptexzﬂrBlasmhnE grcmadufe (BitiChaquegud K;(ﬁ@gl) imhgtlep G0 Rrso the sulfonylated
rOVId fo yl - substi tut ed
R R R e
het er oaryl or cycl oaI kyl as descri bed above. Nunerous
ar y I Thdtetrelr;m!aomd)qtanoﬂuwﬁd b &thepie Aislof theformhladrdigussed abiove and
es_are

lﬁpjéeﬁ%ﬁ amog eﬁa )S:beseuvgfg d—eﬁﬁ ?}%ﬁ. #ﬁ?ﬁg‘i{b %ﬁn ﬁ’eﬁl%%yas hydrogen,
Heheith FheBgHSAaANIpraosgdmb edx(trlﬁnﬂ;@ahaemmd{(:m&y diumtiilized in

%&aVEY ?gg]@%gﬁl?%uégetggféwggyé?m soqw noline Ik The

- tetrahydroi soqui noline Ik of Schenme Ais of the
formula | discussed above and g'8presents a nore
specific case wherein Z is N, Xis-(;RaRb with Rb
shown as hydrogen, and w -S2-. I n many
enbodi nents the heterocycl R am n utili zed in
Scheme A maybe a pi perazi n&f th 1?‘orrrula Rto RO R
NRs R R8 7 Rs Rs NRRI5 W IRsuch embodi nents,
conpounds of forrmula Ie would nbre specifically.be of
t he '

In such embodiments, compounds of formula Ie would more specifically be of the

formuda:

described above (with RP being shown as hydrogen in formula Ii.
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formula: R~ R NRvs RS Rv RR Re NERs QRs
(RI), W // - Sn\\ RAROIi described above (wth

WR20DEITBF6shown as hydrogen in formula H ..... PCT/EP2004/001751

WD 2004/ 078176 PCT/ EP2004/ 001751 -27- Many vari ations
on the procedure of Scheme A a7 possi bl e and wil |

suggest thenselves to those skilled int é Hp
r evi Manpraridtions dn§hﬂR¥§9¢d@Ie Fotchempa ATe PotsHee an suggest

&%&%5198%8 éﬂé)se S%]Fipé%l tht bR OEQQSHJ:VP Bf ihliQIdERYe. Ror example, the

prepar e rec Feaction of nltrg%d]_r must ard
hecfdyle bibotitdedi q)C)mmhm:@)mw hepreped firaElbY fepgtipn of nitrogen

St Shid éjﬁs— cﬁlo é jﬁey] nuse{)\gz?%lk{ﬁé Ekg.uféf’ﬂ %ﬁq’;t%p-g%d 3 of Scheme A

amnes to form
bahg bﬂﬁ:ﬁ;téﬂ éIEhei macttohm& nrtargaa nnus@rde-nﬂh Aamioerio farm hetespaycles in

Bt o o reb T Rbt B e Te Bragr postion Lafthe, o
séthbedioisdoquineling Ie\llequ&hmnl mt@elangllsdt]f:@mcp relativglnt faeile allgylation,

ang 5 é@%@%@%ﬁnﬁ%gﬁ Sﬁieff\ tu‘sl aﬂ(&vﬁ% i:/ e%trﬁ@ﬁfced at

Mﬁﬁbﬁu hging esﬂmncium syiShatiid m}imquqso&mﬂa@]ry potmﬁom hef 11@

e vl%ﬁ”ﬁ%ob SR

Nhbeast cﬂdﬁﬁcﬂhaﬁﬁ@uﬁ&e gmups myan sobedinfredirseriebe selected to
selected to .acilitat cross coupling reaction
&Cﬂ’!‘s%téﬁh%m’@rf@@ PEreR %r’?fﬂ?eaof formula | may al so be

prepared via'the procedure shown in Schenme B, wherein
G ' S}%géﬂlﬁb @msdiels of Rawiuigl gayalp betprepgred; VlaR:he pR¥ed®g shown in

ﬁél’,xeélilehB W irein (9 is halb or o]tger%e[avmg gr01l.$'f§l R §, FROES RO, RS R, R, RS,
R and R® are as defined herein.

R i Nﬁ
RS
4 4
X 1 8 H i R Rpﬂ-
>R 2 o
_ Step ! N Step 2 Step 3
~ Lithiation Alkylation Dehydration
{RY, R® q EUN R bk

Step 4 R Step &
Reduction Sulfonylation
R*S0,G
SCHEME B

In Step 1 of Scheme B, the halo-substituted isoquinoline g is treated with an
alkyllithium reagent or other strong base under anhydrous polar aprotic conditions and
dry icefacetone temperature to generate a lithiated isoquinoline h. The lithiated
isoquinoline h is not isolated but is used directly in Step 2.
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R1I0 g )40 9 R R RNRs NR4 R Rge 6R7)a Rge OR7),

R4 X\ \ RB--u\\ RBRROHOR3 Step 1- I/ i N Step 2
WO 28846538136 N (RJ)n R H (R~n Al k | af i on DehydrBET/BPR04/001751
Lithiationy a1l Re h (Rn R R>R RO /RiuR6 RO N

RoRa RO NR o R6R7TRO R6R7y24-RO 6R7), R4 RR3 Step 4

R Re; St ducti on Sul fonyl ati on
Rz_se%@]fﬁﬁem S eﬁ? SF‘?RZ moguﬁn&aﬁﬁmwﬁ& ke?s%?lto the
1RbHEME s Bulitbliak BRo réfiderChes®R 113{1@5&@@&3@:3@@5&1&)@@; efthe

isoquinoline g istreated wt an all ylJitbium
hegergairtic ketont Hary CURBHG: @agﬁmﬂ@mhﬁ% 75 Lhen piperidone (q =

2%%6&'0@%%%& bR ga%}lagrey Mz&ﬁr/s%&&@t@@ Py REREhShAY 24

to generate a lithiated isoquinolirne h. The'ljthjated ]
pism@pmﬁs.amalw dosmereially avaalebld ob ene rpasdily peepaged de kngwn ynthetic

yl at Iﬁ{@@@.ﬁéé %7%7 %PP%QP@%%@%Z&; g&% ?rd%&tlon or other

Is effected”in Step 2 i REr ng a
rhe:toerplde pudtectioretratiegies map be heed thiprofecitbectpostimirorsme h

}#ﬁlg%x%%mf R oRe %tdecro %In)élkngsﬁi%gént (H:t[ ﬁlq he&?c?cg‘cﬁp Lﬂﬂgﬁ‘fdted

eroc one |

ipyquindlinggne (q = 1) or pi perldone (q = 2), both of
which are commercially available. Many substituted

PyT rI%' gte ?ﬂeeﬁete%o%c@ —Qulps%{tut%d 03 n&% ?ﬂeelpﬁ e%a(}ed i %tle%?, is

conmercia Iy aval are e are
denhgdmml;bytthﬁtmmt withuhdd ,aczdrtd yiehlbleeteroegtljlsubititated imguinoline k

‘Y\Qﬂ‘?ﬁa{'ﬁlﬂ‘ﬁl : g Og%y&t @g@%ewﬁilyocge%sggh?g pr ot ect

t he exposed nltrogen of heterocyclic ketone i and
cor riasSepd] ithghadrboyaiybrulitited idqidenlioyk bi/$tep dbstedtcided

provide a heterocyclyl-substituted tetrahydroisoquinoline I. This reduction may be
achieved via hydrogenation using a platinum or palladium catalyst under mild ethanolic

conditions.

In Step 5, the heterocyclyl-substituted tetrahydroisoquinoline | of Step 4 is
sulfonylated, using the sulfonyl halide R*30,G in the manner described above for Scheme
A, to provide a heterocyclyl-substituted, sulfonylated tetrahydroisoquinoline Im in
accordance with the invention. Sulfonyl halide g may comprise, for example, an
arylsulfonyl halide, a heteroarylsutfonylhalide, or a cycloalkylsulfonyl halide. The
compound of formula VI represents a compound of formula 1, discussed above, in the.
specific case wherein Z is —CH—, X is —CR*R®- with R® shown as hydrogen, and Y is —
S50,

As in the case of Scheme A discussed above, variations on the synthetic procedures
of Scheme B are possible and will be readily apparent to those skilled in the art. In one
such variation, for example, reduction of the isogquinoline ring may be carried out
selectively, leaving the unsaturation present in the heterocyclyl moiety. In another
variation, the unsaturation in the heterocyclyl moiety may be selectively reduced without
reduction of the isoquinoline ring systern. In certain embodiments, the dehydration
event of Step 3 may occur spontaneocusly; in situ following the alkylation of Step 2, and in
such embodiments Step 3 may be omitted.
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isoquinoline j. 10 In Step 3, the
het erocycl yl -substituted isoquinoline j prepared in
WG ¥04/0781%® dehydrated by treatnment with m | d RETEPEE4/4001751
yield a heterocycl yl-substituted isoquinoline k
wherein the heterocyclyl noie2g-is partially
unsaturated. In Step 4, the heterocyclyl-substituted
i sodmi dﬂhﬂrie&&;ddmén@bﬁbe thvestiom dpetit conpqumdy biflermula I may be

heter stituted tetra i nol i

e Ees itedra T Tayrosss shobn BOKG- X il ch etipring srowe,

ptﬁfemj)haha@d) ahﬂrmm terthpsdvbeash differeat ial eyis'li oconerenceyRlidany lower alkyl,

et ha it I n St I p2 p3
EEERD Pty S5 s PE et dt SRR SetrsrmPre pdgpy B RO R,

18;&?;1@ RS R, QP fRSmud &f et as defimg Hebeinsul f onyl hal i de

R S2G in the manner descri bed above for Scheme A to

provide g heterocydyl -substitut e,pl sul f onyl at ed .

: tet,JOahydT oi soqui noline I mugy 20 ac&or dance with tNee R}

3

i nveatlem, Sul fo i de ey |<»r§r|se,8t o xR
ex an ar yPr&R®PHny| | o - i
et Pawl f onykhal i de, c*ica@l ky|%VE|‘F?’8'hy|

hakiyde. ¢The compegnd ef f@®Hmula VII jrepresents &), o &
conpound of formubm IR di scussed abO\Te, in the

specific case wherein Zis -CH, Xis -CRaRR with Rb
shown as hydrogen, and Y,is - SOT- 25 As in the gase

of Scheme A di scuss8ed aljove,, vari ati ons onHiNhe
synt&eid c_procedur eme B sie4 possi b
Warhible emateadi |y ap 0 tlosergalidibd ed | .
In gre yguch variat oi’;(exarrpl e, reducti/ tbéd
i soquix oline ring @mybecpa"r ried out sel ectiRglyp R° R
Ieaan@ttﬂe unsaturation present in the heterocyclyl
noi ety. In another variation, the unsaturation in the
het erocycl yl noi et rra be sel ectivel y reduc G Wi t;hout
30 reduction of t8 %w noline ring syste rln R
certain enbodi rrengsN ;dehydration event rdj 5&;1;(73
may Stepéur__spont a usl ). s imf situ fol3tend pg &l 5
&HidgyFoadatieén of St N n gsuch redizbei memR” R
may he_soi gst ed. =00 6 PCT/ EP2004/ 001751 w LR
L O 5 F@Odl ments ©f ghtion, specific

13

8

dormul a epar ed accorldi ngifo o R R?

c
. thRe %C%dtﬁe shown Fn Sch‘é ' Wherein, Gis a

| eaving group, preferably halo, and may be the sane
or different in each occurgegpegm® is any lower al kyl,
preferably nethyl, and nayﬁ__Tﬁ—'“ane or different in
each occurrence, and n

RY, WRidep Rof Segrd, aiglasion gt 21408 e R TR agide?swr\@ 15 carried
St b%r@&tigm I}J%é\t'en%@c BHR of compound m with a "masked aldehyde”

provided by an amide acetal n, with heating under mild basic conditions (Matsui et al., J.
Med. Chem. 35,18 (1992) 3307-3319), to provide an aldel condensation produd_: Q.

A cyclization of the aldol condensation product o is effected in Step 2 to provide a
nitrobenzopyranone or nitroisochromone p. Cyclization may be achieved using silica as
a catalyst by passing or eluting aldol condensation product o through silica usinga
hexane/ethyl acetate solvent systf.am as described by Matsui et al., Supra.

In: Step 3 amide formation occurs, and may be achieved by heating the
nitrobenzopyranone p of Step 2 in the presence of amine g to provide a

nitroisoquinolinone r. In many embodiments R® may be aryl or heteroaryl as noted
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Al kylation R3 R Step 2 _ 1 \ O Cycl nation O mR R
- ROB (R), OR~-Nn R OU (R))n 013 ORR NXx R 3
WH2RD4781TR R Step 3 R Step 4 |\ \ Anm de For naPCEEPRPRA01TSE
Reduction NR2 2 RR RHZ (Rl. OR  Rdr (RI), ORRKd
RI0O R7 Rro R7 8 s a N-~-R7 -9-R7 Ra Step 5 RS R
Step 6 ReN Rs R3 Ring Formation RO N R3 Reduction R

BovBeuBBHR #nReREs ReiyRe in naRAR. RininRq mRy alsRbe aprlphexyRgnine or
(gplngl ORGRGd SCHEME CIn Step 1 of Schene C,

Y. 189i"% 2-al kyl -ni trobenzoic acid ester mis
carried out by reaction of the benzylic carbon of
conpPhksirigrdipofaitroksqeidokhaeideindd ipStapi Hedrtafe an
BT GG RRisCT e gRe & T Ign e B Fesied byfiycrogenstion
151892 H1a8 36 08 paRAdinihQa iRy irfider afiiddoatditiomondensat i on

proguct 0. A cyclization of the al dol condensation

roduct o _is effected in Step.2.tp provide a .. :
i 1 1 BERAR S PPEIRITAER AFERGh i B BRIOFOdEPSrRgaE § o Step 415
FRYEE vAGH VB o HRYING IS 1 toGRoA e pidetaingl-ydttibyedBsgiingline u.

or eluting aldol condensation p[oduct 0 thég@g@.sd | Caps g7
Bisthalpatiyesnine K BGE FRTRYPS: ANTATR s BILPEH PXY g ane e R
?&3@\@ LLRRY by h)b@%'ééﬂ.), &id ﬁh}* be BHRIdBced 10 2818 PisSqEfbleone r as a

ormati on occurs; apd nmay’ be achi eved, by heati r%}t
ydrpdiendoplic Wheredk p isdfydoeasg. BOCpretretiqh eL@hgLrgrovable

]gfr&b%:gog sheell %ﬂxhgggﬁsed%ltﬁrgﬂ.eéﬂﬂé‘ b}lﬂﬂséd’kﬁ&% gén inl SHLBEAYL steps.

ment s e aryl” or heteroaryl as noted

The piperazinyl-substituted isoquinoline u of Step'5 is reduced in step 6 to provide
a piperazinyl-substituted dihydroisoquinolinone In. This reduction may be achieved
using excess borane under polar aprotic solvent conditions. In certain embodiments this
reduction may be omitted such that the 3- position of the isoquinoline ring system

remains unsaturated.

The piperazinyl-substituted dihydroisoquinolinone In represents a specific
compound of formula I wherein X is ~C(O)— Y is —~(CRRY—, and Z is N. Many
variations of the procedure iltustrated in Scheme C may be used to provided other
compounds of formula [ in accordance with the invention. For example, a deamination
of aminoisoquinolinone r in the manner described in Step 2 of Scheme Atoyielda
bromo-substituted isoquinoline (not shown), followed by the cross-coupling reaction of
Step 3 of Scheme A and then reduction, providés an alternate route to the piperazinyl- |
substituted dihydroisoquinolinone VIII. Alternatively, sucha bromo-substituted
isoquinoline could be lithiated and then reacted with a heterocyclyl ketone as described
in Steps 2 and 3 of Scheme B, to provide various heterocyclyl-substituted
dihydroisoquinolinones in accordance with the invention. Other variations of Scheme C

are also possible and are considered to be within the scope of this disclosure.

More specific details for producing compounds of formula L are described in the

Examples section below.

The compounds of the invention have selective 5-HT6 receptor affinity and as such
are expected to be useful in the treatment of certain central nervous system (CNS)

disorders such as Parkinson’s disease, Huntington’s disease, anxiety, depression, manic
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.of Scherre B

WD 2004/ 078176 PCT/ EP2004/ 001751 -30 above, such that
amne g is benzylic in nature. Amne g may al so be

WOReHATEg| ami ne or ot her cycloal | grlam ne. TRETHPRG04/001751

group of nitroisoquinolinone r is reduced in Step 4 to
create a correspondi ng am neBsequi nolinone s. This
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ernatil ve upstitute . .
S TP SR Slrilsn LS. (e A a QoS o6 b Al Cohisaly depO0ipadaily
RENSF 2200 lny% 44t Q:Hﬁ:nd as pieEeblybes) mgnlaSyappeliandpn
rOVI e va

B IOBE iy susHABhA STy oLy ReB1eLBRE Fipiei bR age g relative

| Ee%ﬁ%@'a—_rzecs%b)@d, It d PRed B R BRapddbieised alid Afutonsl fofm of

heme C ate al so posSsible and ar onS|dere

a,dmlmsﬁraﬂﬁ?é the spslicasiontawardg rdihghe pen aélogdég\‘ ‘F‘i?%f{) and the

. %@fe@éﬂc@s I e BEMGE JF6h SOEREH @a@l&u%n&qh%llvai |OA¢ 6f ordinary skill in
e

scribed in"the 30 ExanpleS secti.on_bel ow.., The

o apotesting sudhatiseases will Bhatla Bt BedRs ePStimF ation and in
TBSERYon el doRhl M ANElgR Snd e isclosure of this Application, to ascertain a

therapeutically effective amount of the compounds of the present invention for a given

disease.

In general, compounds of the present invention will be administered as

lingual), rectal, nasal, topical, pulmonary, Vagmal or parenteral (including

intramuscular, iniraarterial, intrathecal, subcutg.neous and intravenous) administration

‘orin a form suitable for administration by inhalation or insufflation. The preferred



10

15

25

30

are expected to be useful in the treatnent of certain

central nervous system (CNS) disorders such as
WORIRIEHTP s di sease, Huntington's di sease, an¥Ca(EF2004/001751

depression, mani-c WD 2004/ 078176 PCTI EP2004/ 001751

-31 depression, psychosis, epiiepsy, obsessive

conpul sive di sorders m grai ne, Al zheiner's disease

fmnhar edenibistdtiondg gérterally omdmsmg)a coslveep:ltcﬁaéb flehegstegimen

LRRS A9 8L SALARLEPUED AR, BOOL SRAAN DUl M 2 Pani ¢

peract|V|ty di sor der
( ADHD) , attentl on deficit disorder (ADD), w thdrawal
f r onh @pupoabd seccsnpcbma:b of thegiresent evhriial, togrsthw withiome or more

R RENER AT RL e S SRR, Bl s A5 THBA ™ >
gharmadmbamilpcsmosﬂ ehd uoirgdosagess ’Exe@mrm@ceeiapé comgoxlbons and

f t f
B R DAy B Ay mspions
grcqmmters, wither p}lﬂﬁonm:‘aﬂhmg;al aftivt hemponpdundsingipléshirsl the unit

nventi on V\ﬁSdterm tor nl
S e
thremahfiiraictwidstbe ﬁntteﬁ&dd daflp dpagedmgatio bh em@lolyl&"cﬁ The

t di ol i d.bi d d.f t
BR gt I asT A8 FPTRG S rdidinioch Ay BhAy Bk
'ti;ehlug esmpbadyrpewdiérs,Gabtamed pdaist fansilang, OIShqlngis atich as

ast one o ound of t re i i on
PP eT SO 2 S0P N P8 Bt G1h 2% P he form of
SdpplosiedidsFoOlectdl mgnﬁpﬁmmemahyn acﬂrdﬁ ol efol@ o atetilednjectable

['vat e t her eof ether. with at st one £ acti
&‘ﬂﬁ‘?‘?ﬁ E{IP?IG%‘FF’;/ u&‘?: @n&gqqt?agfng gyt gt 13 Hg}h@am of active

Hoh@kent o eﬁl@ﬁ&ﬁbhcﬂ alfbaﬁﬂ] 0 PtcOdlayit 86é henddad () exdlligranhy) per
neral th S L@ds of the pres i pvention wl|

i
ek e AFCOF € TePHErHpEHIEY ‘E“i’s?g% tive anount

by any of the accepted nodes of administration for 20
agenthe EHApo@als\ef t1sd }Fﬁeieﬁf intehtidd iR be forintdite@ irlowilgarariety of

%garfges are typ caI I y Z&%ﬂﬂ%m I %ﬁﬁ%g}fﬂ%&ag{}%%%‘?sﬁgﬁorms

2'301&1 ri@é‘ FesApSud &fr&q{ﬁi{'ﬁ? ofeth&eaeNOEAtidh cﬁprahﬁaceutlcale
eas to be treated

e age and_r.el ative ﬁ? tb
ﬁ@?éptéhlﬁjsé]é{ therenbagfhe a¢EY coPPPREIte JRASUMERREEHS ﬁécePta le
EAYER éeégdbé QY 1id A1l SliathQn préfiatidid! hﬁc@&deqmwders, tablets,

t owar whi ch t he admnlstratlonls di rected, c{1dt e
pilsyrrpsrdes mebsisanapesiones and disprrsiiesisiies oft solid carrier may be

Bfl@&t ?B&@%tah@éé%lﬁﬁglamgﬁ@o okt 20 Hﬂh&ﬁg }ﬂaﬁf&hﬂullg igantst d?ﬁ@lbl]lzers, A

treati ng suc eases Wi ll be _ab e, Wit hout

hrbdumtemw ending agenGrbinders, preservaiives tableidisn tprrpipmagents, or an

S t l,i d whi
e AR o e T By e PP B iy e Qiid vhich i
e onpteonwithghe ﬁ.h@y @wg@émﬁ?qmdr@nt.f Ior tahletsi (hegctive component
géﬁ?ﬁﬁqs mixed with the carrier having the necessary binding capacity in suitable

proportions and compacted in the shape and size desired. The powders and tablets

preferably contain from about one (1) to about seventy (70) percent of the active
compound. Suitable carriers include but are not limited to magnesium carbonate,
magnesium stearate, talc, sugar, lactose, pectin, dextrin, starch, gelatine, tragacanth,
methylcellulose, sodium carboxymethylcellulose, a low melting wax, cocoa butter, and
thelike. The term “preparation” is intended to include the formulation of the active

compound with encapsulating material as carrier, providing a capsule in which the active

component, with or without carriers, is surrounded by a carrier, which 1s in association

i
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30 In general, conmpounds of the presenf i nvention wl|
be adm ni stered as pharnmaceutical fornul ations

W0RBMIAsYIG t hose suitable for oral (including BUEERR004/001751

and sub- lingual), rectal, nasal, topical, pulnonary,
vagi nal, or parenteral (includtng intranuscular,
intraarterial, intrathecal, subcutaneous and

with it.aSterilatlp,)caetobid anid Sbgentésone irefuded. ﬁaﬁlens,rpos\nﬁersabdmtﬂfea pills,
ni sfration by, i nha ion or |n ul ati

e B A S i s RSOD G0N anithion, e,

of admnistration is generally oral using a conveni ent

dai IQthedbagesuitablie f@roraldinginistatiobh mchdie duqtmbfomq:maphmgms

e degree of affliction ound or co
it dE e e oRaSr s e REPRS AaReols S GPRALRCEr colid
fen pedphtatioat waidh uxedinteded o be &J":S’ert@i shdnﬂ}dmﬁms usemyhdpad form
pl ace Eggthe for of 5 ceut asi tions
PR doR e e e o pa e b S B Agh et
Bpﬁe&%%@]asoﬁlﬁldﬂs ofBih cog@inérhaleithief agattyfon Exa)ﬁplle, such as
gﬁgdl nts in conventi onal roportlons

D PP AT o Ao et pan B brerted by
dﬁd@@l ithe adRE S@EpSIEn Walkr 66D idiiRg afybRubloadite flavors,

effectlve unt  of the active in red
7T TR KPS, SRR OSBRI OpS a@sn%fg%fe%fﬁ@&?td&mmg
ﬂ@@ﬁﬁ hRyrd. aﬂﬁ%oh@oﬁ&wméﬂmms@gm&ﬁal Qfich AEyderal or

oyed as solids, such as l ets or
Efgfgém DS, SEAsBPiEsclp oo el efasseand otber well

kﬁn@%h%eh@ﬂ% acr&fts | Soﬁﬁ'f@ﬁn?&'éﬂhzﬁﬁﬁ Hide@BBuitions, suspensmns, and
suspensi ons, énul si ons iXirs illed capsule

eppilsionsarnd /gy cottainpnadditis t the act&fﬁﬁﬁwp?%}t SHgs flavors,
sfa%ﬂiz@s Qﬁffe\félgft{ﬁial SCHTh S 841 s RE B brs, AspbBarith) thcﬁéﬂ'@r@fsolublhzmg
sterile in ecta solutions for parenteral.use.
agmtmﬁndtth cont al ni ng about one (1) milligram of
active 15 ingredient or, nore broeadly, about 0.01 to
abouityQB& JIUAGY &Qhe( %nt BkntiSh 845 beBSHmulhial f& parateral
accordl ngI uitab representative uniit dosage forIrIr}r%Ll
é&b@'fm}?mrp f@s@éﬂﬁmpith@iﬁmwﬁﬁ%wn uous infusion)
n"ﬂgl t?et]ﬁ‘gseh{éd ﬂoyeafb'rﬁtlﬁ a %e—@@@i Birilgedishll volume
arnaceutlc osi tions and
mﬁs@g@rﬁ@mﬂt—dwownms y@thamce@lripfbmféermm@o 6 GREPOgifions may
tos n a I f
acce %?«%ﬁg sa‘]&}é in% s Rt Bﬂﬁﬁﬁﬁbhé:ﬁx é]%r 2% ueous vehlcles, or

ereof as't active ¢
e;shaplcesobutnpneaj dqpecisqepyesiyiene gygok i %@e@plwf @dy éF rlﬁmqueous

9 dﬂ{lellt ggfvgnts §9Lébg$1£s%@uaa gpcg@%h ggéov pol LigiFlene glycol,

vsgq:tpids oﬂa)(retge,salwaaﬂi) @hmi W@:Egt nggmwsnf:@s(e gAedil plgate), and may
B0 BN 0% LB 00, U Pt St

_ sta]bhilznwﬁdsor cﬁqsemmghgegtsaghmnvﬁ% I‘ﬁhi@il@,ve m@g:bmfcanmb@m powder

2853 LB 2R AEPLI 3P IR S hion o

cbnﬁtajuﬁoﬁi bvﬂodﬂmbesmhl abuiabletvehile, agpstrtilay W%ﬁhﬁthwater

finely d| vi ded active conponent. In tablets, the

act I'ﬂne ATRARENSE the present invention may be formulated for topical
administration to the epidermis as ointments, creams or lotions, or as a transdermal
patch. Ointments and creams may, for example, be formulated with an aqueous or oily
base with the addition of suitable thickening and/or gelling agents. Lotions may be
formulated with an aqueous or oily base and will in general also containing one or more
emulsifying agenfs, stabilizing agents, dispersing agents, suspending agents, thickening

agents, or coloring agents. Formulations suitable for topical adminjstration in the mouth
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generally is mxed wwth the carrier having the
necessary binding capacity in suitable proportions
wanoiaasigact ed i n the shape and si ze desired. PHEEP2004/001751
powders and tablets preferably contain from about one
(1) to about seventy (70) per&ént of the active 30
conpound. Suitable carriers include but are not
thdladd legeriges cagnestigrivasgeotkin e flavored hewi wmmaly sxFeseand acacia or

t%’%lﬁ‘g?ﬁﬂh qﬂfg l@%ﬁéﬁ%ﬁg th%e&%{l'}fle ine ?})&1 ié%!é:l bR gﬁ& such as gelatine and
c@)&&ﬁ@é@ﬂ'@fcﬁ)&b el heskpsand mohﬂnwasi:els tomprivag ; ﬂnq:@@@gmcredlent ina

utter. nd .the like. The term "preparation” is
SPFF@FI @Wgrihc) ude the formul ation of the active

conmpound with encapsul ating material as carrier,
pr ovil cam;a)uﬁapsﬁ,ﬂbe ptesenttinedntibh madmfmnﬂﬁt@ém@@ﬁtmmm as

TRPOHOFSS | b S s b S s A b1 £ R BB BF cocon
Hefetet E@'&Qﬁél@ﬁﬁlaﬂﬂkhe a@Rewbinpohént i dispeaseyhonpepshequslyaied example,
| ozenges_.are uded. Tabl ets wder S : iwed
e R o R i
mHids aftlb@rell @ covlaindadedlidift r at i on. (1 her forns suitable

for oral adni ni stratl on include liquid form

prepar ati ons Ludi n ons, .S

aque °§r(‘i?q}]t“|d6 Risthe 5’&‘5%% ?%QB%%Y boeynféMB’?)}rategl oqofqéli%‘al
;cﬁﬁlmspgﬁg@ ][ Bés S, tmlp@%as, af@gns]{gehnplmdest foalns og epraET ¢aadRining in
short efore use_ to |ligui orm

aition Bribe AgyIs DB FER; Wb FTEE A AT W oﬁh‘é%g?}%l:‘e apRropriate.

aqueous propyl ene glycol solutions or may contain

- emulshd aﬂ,ﬁ@o@ﬂ@ Bf the praenexeentos, msybhfoanulatetior has!

sorbitan no gate. or acacia '
BmisidnEeEd Tg H?%%S&r\ﬂlﬂ{fnflﬂ’é‘s gggps‘/l.ée% ddre@dﬁ ?f%shagﬂ Ravity by
i G0 nRd A, Ber Shiin &bﬁﬁh@@r@p;&dﬂ Iﬁipettd avspeay,. Thg formulations

ehti
tabi | d thi k
;@; blé P:gq%xgqgéi I@gg C:g(r:rg}g,&dgge fggmd R H&l&%gca% %f a q,roR%fir or pipette,
&h%’ fngfgf aghibg bZWﬁE adrﬁmMérﬁ{g Al dplprwpmﬂqqsedetemnned volume

such

s natural or S
ofthaydlesbh oF @wen%%ﬂ@ﬁh% 5&‘558% ;%\gléé'ﬁg’ﬂ% §E’ege‘i ¥ example by
RIDE! o#Bhbeeriki Qi3 @%ﬁ??ﬁﬁl}ﬁgent s. Solid form
preparations t Iude S i ons,. suspensi ons, and
emnul si ons, and may contain, in addi n t act i
compdhe Ao O Rprer P S Hos SR A i S or YehdslP
gﬂﬁg LPatic b ﬁl'aktt@ﬂﬂ rBitdtal nevesdendnding intranasal

IC

I AN TR ey T
bor gpl Ia&ﬁﬂfef( G4 m?&Bﬁ&%r%él Su@fFpattisle sk b0y ’t(eeﬂﬂmecb’w means

'nJeC i on, f'or exa bol us injection, or continuous
knbws Iﬂmﬂ:)e artfler CrRPIRDYIRIEERER LA AF T OB HTY itRYided in e

PE‘% z%a‘pa&E \I%ltle'a slu“tgalééfd SsudB d H¥bolEBrot@rbon (CEC), for

usion containers with an added
ptﬁﬁpleychtﬁﬂwmdlﬂmowﬂp@si trichlesoffgfomeRBSich forms as

' gﬁ%@ brcre%la%% &I@rbo%rdﬁﬁﬁﬁ!e St 6fh3r d3taBld gas OThe aerosol may

nohvmdmlyeﬂne CQhSHmDIl ?Iglﬁcga);g g‘g@eﬁﬁg@’qﬁ% o'ﬁ? é&ﬁ 2)% gg.&gay be
controlled by a metered valve. Alternatively the active ingredients may be provided ina
form of 2 dry powder, for example a powder mix of the compound in a suitable powder
base such as lactose, starch, starch derivaﬁves such as h}rd_r'oxypropylmethyl cellulose and
polyvinylpyrrolidine (PVP). The powder carrier will form a gel in the nasal cavity. The

powder composition may be presented in unit dose form for example in capsules or
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15

{ carriers, diluents, solvents or vehicles include
propyl ene glycol, polyethylene glycol, vegetable oils

woe2003/0780dsi ve o0il ), and injectabl e organi c est ®CEEP2004/001751

(e.qg., ethyl oleate), and may 25 contain fornulatory
agents such as preserving, wetibi-ng, enul sifying or

suspendi ng, stabilizing and/or dispersing agents. o

Alrtrblopssfiews) sglatinker Alittenvecksfoire sibéaht thapywiler inay poadteinistered
orm o tah&;ﬁ by aseptic isolation of sterile solid

¥ OG5S Y 6B Fation fromsolution for constitution
before use with a suitable vehicle, e.g., sterile,

pyr OYRn idegied\idratulatithe coohppeapasd withtehterjsroestimgs adapted for

i nvention may.be formul ated for i 30 1

SRR Red T e aapi Lot EC ot e dient Fox cpemple the

emb&in B3R thereamt aventdisderbedbrmylaied i tré@hstenpaltcs sabaitaneous
rea may, .for _exanple, be fornul ated wt

Sroe by gt e v P el oo i ERE R et of

gdogipoaalilid Mg eaegning weapatas comphiencefithrutastentniidgimen is

an agugous o OLIY base ag uLlL L SRS el ) HAcned o ki

§&1§é§i’tvla kcﬁitc{]@pgsﬁp U&heggir@bﬂﬂc% bfigteage altrsals_scsusqmw?e@wﬁh a

agents, i ckeni ng agents, .or col.oring,agents... .

PoRaVish AP FBPRCSTICtE18F bSPTIR AR LR o sfefped rdlease

HQ@% A Etiammezﬁgélté?i@%%z&;&@ﬁélﬁﬂﬂ@% QbHéhial 1ay@4by surgery or

i ncl u ozenges conprising active agents .i.n a .

injestionedbp ARRAICT e ARGAS FRGABUATS HF GEIRAURAJP 2 Tpid soluble

HANREA) te.g;, siieshd Hiupsr, 00 FBIddsiradatlfpolnster, ea.,i prlylediic enit.
In an inert base such as gelatine and glycerine or

-sucrose and acaci a; and nputhwash conprisi ng .t he
acti TBe phaasFEEal PFPATEGR! 478 BTGRP I gn HOE SPp1es 0. Fgich

?&%%@%ﬁ&ﬁ% RILESAN thioueid dees deayhsinkppidpaiaedjuantities of

or a stration as, suppositories. | ow el tin
weoactizuermpenantmbee ups dofast frplcandied r@% PRt the package
%Sﬁ%gwﬁh%ggfdaiuﬁksr St %ﬂ%}att%ﬁ, ARH ab Beckaedd tilets, capsules, and

i S

Pr
conpon sper sed "honogeneousl y, for exanpl e,
poindeis iy vialhios ampaudes. Hdwoteas dosage e 625 Be ¢ Fasule tabi, cachet,

I ' | — BhokyoyiRHedeGn padbged form.
e A B RS iR R e
i nvention maybe formnul ated for vagj

na , Qe
adni Grthersaitabls phewsscsfiea ,camm%%,@a %‘%&H’éﬁ“c_@’é et described in
g%fﬁltif? or: 198 8B ke SRPRYSic S PHBIU D §989) edREHLE EOW. MurtiidMack

I'ngredient such carriers as, are known in_thﬁ cal
&ublislinpEomppnppidiacdtiomHesioonprmpadsanit. Reprepsnid@ppharmacentic

' ﬁl}é&@%t}lﬁ% c§a¥ ngfg%rdwéﬁﬂlﬁg of Bl lpgé,%ﬁ'i an@:ﬁfﬂﬁir%ﬁ%ﬁﬁb@@in the

ns or Suspensi ons a applied directly to
tixemphs beloeavi ty by 15 conventional means, for
exanple, wth a dropper, pipette or spray. The"

- formul ati ons maybe provided in a single or nultidose

30

form In the latter case of angippes or pipette,
this may be achi eved by the patient adm nistering an

appropriate, predeterm ned volume of the sqlution .
suspdisifolnwing prejeeratiens apfl egampleedre SRP4e ﬁ%%;%fthose aded in the art

3G L&Y %f(j::ufh? fn 8% 2RESNAYo practice the present invention. They should not be
considered as limiting the scope of the invention, but merely as being illustrative and

representative thereof.

Example 1

2-Benzenesulfonyl-5-piperazin-1-y1-1,2,3.4-tetrahydroisoquinoline
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15

means of a netering atom zing spray punp. 20 The
conpounds of the present invention may be fornul ated

wooeosmesi060l adm nistration, particularly to PABEP2004/001751

respiratory tract and including intranasa
adm ni stration. The conmpound-wsll generally have a
smal |l particle size for exanple of the order of five

(5) THe G RIMEHOfrok&Ses dBbthed ip it Bedneplsivee aamydaieout according to
obt ai ned, by neans nown in-the art, for exanple by

the BrO6pRS SRR Sche@edtt i ve i ngr edi ent is provided in a
25 pressurized pack with a suitable propellant such as
a chl orofl uorocarbon (CFC), for exanpl e, NEBoc ‘
di chl or odi f I uor onet hane, trlchlorofluorg;wghane, or

dichﬁprotetrafluoroeﬁﬁane or carbon di e or other
Ssuit e_gasswedhe ae ~ay__gem¥epj ent] y al so _Step3
cd nxol swef aet an ch as be@iptiin, f0Se of BHs

q & control 8 mefélfiWrva

N
Alternatlvely the active ingredients nmaybg p'gvided in
a 30 formof a dry powder, for exanple a powder m X

~of the conpound in a suitable powder base such as

h ypropylnethyl ose and
pol yvi nyl pyrrol i di ne(]:PV ). The povvde)g garr er Wi || TeA
fn a gel _iBepde pas cavity. The

COpROsSj-L omerm@ysubbey pr egent ed |n -| Ose fo
e e i|n c&P¥h es O
PCTLER200U/ 001751 - \

bl i ster packs from which the pmder naybe adn1n|ster
by neans of-an inhaler. Wen desired, fornul ations c
be prepared with enteric coatings adapted for
sustai ned or controlled rel eaggee@mni stration of the
active ingredient. For exanple, the 5 conpounds of
the present invention can be fornmulated in transdernma
or gzl aneous drug delivery devices. These delivery
systens are advantageous when sustai ned rel ease of
thefygggﬂggg1h§dm£§essary and when patient conpliance
h—a—rreaﬁ%e“r“regunen is cruycial. Conmpounds in
transdernal dellveryr%%stens are frequently attached
[ [ Thé’conpound of

to an skin- adhesive lid support.

interest can al so be-gophined Seih _a texperretration
enhancer, e.g., Azol dode&l Gracy

Sust ai ned rel ease Udektwery systens are

subcutaneously into the subdernal |ayer- by surgery or

injection. The subder nal |rrpl ants enc p ulate th
corrp%@@anpﬁoamnplmwmw 6ed fempAlsrich Chemical Gof {Gago- 13.610-

gﬁse%ﬁ{thﬁs 4 ﬂ%atﬁ’&{ Y4B minBisg m@lﬁkﬁé’dm% Was added to
ceut I pr epcar at I ons are ef erﬁ? 1&
ma ot beiwsisgeicH BHins (4408 Sudh Cl5nd Smsd. Clasbp Aty sRllinn ves
1 YAl 6&%@@9&%&@ N2 16O965 pePRSRI MihEGnidRRE MR AlRfveed to stir for

quantltl |ve co onent. The unit dags

¥ boun at aff 8He falopingaigéttpmeidpaNatNgna fteryehiehhP #E §& copgper dust (Cu?)
was added. The reaction was allowed to warm to room temperature, and then was heated
to 100°C for one hour. The reaction mix was poured over ice and the resultant aqueous
solutioa was basified to pH 14 by addition of sodium hydroxide (NaOH) (2M). The
precipitated solids were collected and chromatographed to yield 2.4 gof5-

Iac‘%se st arch, starch derlvatlves such as H

bromoisoqﬁino]jne as a white solid.

Step 2:
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cont ai ni ng di screte quantities of preparation, such as
packeted tablets, capsules, and powders in vials or

wapoouliers Al so, the unit dosage form can be aPCEEPEH0/001751

tabl et, cachet, or lozenge itself, or it can be the
appropriate nunber of any of -t37ese i n packaged form
20 O her suitable pharnmaceutical carriers and their

f or nulsaphiaobneb-gl-girtaridret chnboxRerici ufyTheerSci ence
and Practice of Pharnmacy 1995, edited by EE W
Martin, Mack Publishing Conpany, 19th edition,

East on, Pennsylvani a. Representative pfiarhaceuti cal
formul ati ons contaigi ng a conpound of hejgr esent

i nvention are descr

bed_in theStepszanpl ed bel ow. 25
re%a'v—ﬁrg e les are
given to enable t @ SKiN | ed kp'ﬂe amme
dearly understand and t© practice the N

i nvention. They should not be considered as limting

-the scope of the invention, but nerely as_ be

i1l L%Brmoweqiamimer(éﬁgé&waﬁﬁeyé wap disaelved IBGOPS%%HHOQ@G To

l -D1 3 S -
Y L e
HeaplERAd0AT 0@) A5(tert-beBXTrAsb }n@r&%nwle?@@j @pd godium tert-

o e

Bosped to Sbcdpﬁo zocsu eqmperatiay. | TiRcooRdgesmition maixivwae dﬂuted with ethyl

B Ll AT PR M B S BAAT0 v

gﬁaﬂni}ulfatdﬂwlgﬂl)@@ﬂﬁl‘dﬁn&nt&t@ igpyaquo. The resulting residue was
g:u’oma grap%%ﬁ 'f %Ieid i isoquinoline-5-yl-piperazine-1-carboxylic acid tert-butyl
ester as 1.5 g of a white solid.

Step 3:

4-(1,2,3.4-tetrahydroisoquinolin-5-vl)-piperazine-1-carboxylic acid fert-butyl ester

N~Boc N-Boc

Step 3

4-Isoquinoline-5-yl-piperazine-1-carboxylic acid tert-butyl ester (1.5 g) from Step 2
was dissolved in 5 ml of tetrahydrofuran (THE), and excess borane (BHs) in THF was
added thereto. The mixture was brought to reflux for 1 hour, and allowed to cool to
room temperature. The mixture was then further cooled in an ice bath, and water was
carefully added to the reaction mix to consume excess borane. The reaction mix was
then diluted with EtOAc, washed with saturated aqueous sodinm bicar!:onate
(NaHCQ3), dried over MgSOy, and chromato.graphed to provide 4-(1,2,3,4~
tetrahydroisoquinolin-5-yl)-piperazine-1-carboxylic acid fert-butyl ester as a viscous oil
(0.668 g).

Step 4



-

NH2 Br \ \ Step 9 _ I \' \' HBr, Cue NiN
5- Am noi soqui nol i ne was purchased from Al drich

wahenwoosi76 Co. (Cat. No. 13,610- 7) and used i nPCRIE®2004/001751

step without purification. 5-Am noisoquinoline (7.87 ¢
was added to 10 100 niL of bre®8e acid (HBr) (48% at

-78C and sti rred To the stirred soI ut| on was added
4. 74-{Q ] i 3@ i 7l hmaper Mr!:-':

m.xture was allowed to stlr for 1 hour at -78C
@éﬁﬂé‘%@dltlon of the NaNOB8, after which 0.48 g of

copper dust (Cu) was added. The reaction was all owed
to warmto roo enperature, and themowas heated to
100C for one ﬁzr The reaction mﬁ ﬁs pour ed over
ice and the resy ant aquegpys 15 L, ion was basified

to pH 14 by additio f"FO'd'I"EFW'Iﬁ roxi de (NaCH) (2M.
The precipit s O q%e"@?ﬁéorgol | eCted ™ and

chr omat ogr aphs ield 2.4 g of ro iﬁo pl i ne
as a white soli €p 2: WD 2004/ 0¥81T6" s

PCTI EP2004/ 001751 37 ‘c",
4-1 sogui nol i ne-5-yl - pi perazi ne- 1- carboxylic acid
tent-butyl ester /NBCc Br I(\ JI "Step 2.

Boc 4R{1pE3,aZ1 dﬁ@hydroisoklumbhm\ISFﬂ) ~pBIeNAmeM -carboxylic acid tert-butyl

SiBseTRERRRPLLAD LVl LA SR painsnl e o

- Brtdines ) giRe ¢ BcBottefdBaGhann procedu:re (50 mL diethyl ether (EtzO) and 50

10

15

20

G5kt kLRSI o oy BSO 450 m

B inirird ety tireed (385 dm:)matagnaphecbmpnomdem mm ef 4-(2-

heated to 100C 8 h h ]
eperacr g LA oA PHBLE Ol T ALY ST e

}git#,;%ﬁplagl\“\rﬁltggm acetate (EtOAc) and washed with

and the organic | ayer was separated, dried over
magnesn um sul fate (MJSQXJ, and concentr at ed in vacuo.
The ¥&3% ting resi due was 10 chromat ographed to yield
4-i soqui nol i ne-5-yl - pi perazi ne-1- carboxyllc add

t er ty_ Bt Mhes®®hLeI5-Ppetazn-0- AMngttahy uinoline

N Boc I: j
Step 5 TFA

C@@ sells

4-(2-Benzenesulfonyl-1,2,3,4-tetrahydroisoquinolin- -5-yl)-piperazine-1-carboxylic
acid tert-butyl ester (1.76 mg) from Step 5 was dissolved in 3 mL of trifluoroacetic acid -
(TFA) and heated briefly via steam bath. Excess TEA-was removed in vacuo, and the
residue was recrystallized from absolute ethanol to yield 83 mg of 2- Benzenesulfonyl-5-
'piperazin-1—y1~1,2,3,4—tetrahydroisoqujno]ine trifluoroacetic acid salt as a white solid,
MP = 214-216 °C, MS M+H = 358.

Q
g H
g S
i il
0 Q

Using a procedure similar to that described above, and replacing the
benzenesulfonyl chloride of Step 4 with the appropriate substituted phenylsulfonyl

chloride, the following compounds were prepared:
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Step 3: 4 (12 3 4
t et rahydr oi soqui nol i n-5-yD- pi perazi ne--1-carboxylic

waciooshsits- butyl ester CN ¢ (N) c -Bo -Bo N MCTSPaB/001751

\ BH3 -N | - NH 15

4-1soqui nol i ne-5-yl - pi perazi ne39-car boxylic acid
tert-butyl ester (1.5 g) fromStep 2 was dissolved in,

5 2 gi-Feiodepckmesulfoan ) {SFpipprazanitt v 2esb tdehadreisp@rgpline;
in THE was added thereto. The m xture was brought to

r-efl for.1 hour an I Gogl ) : s nolne:
t erplietraborfia S D e Ao 4 P Ty oisoopinotine
ice bath, and water was carefully added to the -

r eacRi(aFluwire-Yenzawndimy])Scpaemnzhot-ahdé. 2 SFhtctrabgdtoisoguinoline
mx was 20 then diluted with Et OAc, washed with

SN ke it

t et rahydr oi soqui nol i n-5-yl)- p‘jéger azi ne- 1-carboxylic
aci d2+(85tBibutiflhoresiathyl-bsnzeneiuivops-Sopiperazy: BB Ly 4

Ste T [,078176 PCT/ EP2004/001751 -38 4 (2
RefButroisadnt

2 3 4-tetrahydroi soo
ui nolin-5-y, -pi erazine-|-carboxylic, acid tent-butyl
est el-(Ri5BtimerhBycbenpergsdforyl)N-pRerazEnéstiliohii  60H

%?Ide IUMO!IiQé' S It 0 4-(1,2,3;

a%sy?ar 0l Soqui nol i n-5-y1) - pi perazi ne-1-carboxylic
acid tent-butyl 5 ester as a viscous oil (150 ng) from
St ep 23 3vidorce ddtuodo-hendenpradfperieSwipeiyin- kit bedde (60
m.croli ter L.ng the Schotten-Baumann procedure (50
M Prg{%si%/)lqéierioﬁ%% (Et20 and 50 nL aqueous sodi um
carbonate). The ether |ayer was separated; dried over .. .
My SO2; (2elfltorocbenzemesnonst) - Frpipexerin: 1 -TiHe2.p 4 stp@ey dpgigoquinoline;
chromat ographed to provide 1.76 ng of 4-(2-

2-(2-Chloro-benzenesulfonyl)-5-piperazin- 1-71-1,2,3,4-tetrahydroisoquinoline;
2-(3-Chloro-benzenesulfonyl) -5-piperazin-1-yi-1,2,3,4-tetrahydroisoquinoline;
2—(3-Methy1—benzenesulfonyl)—5—piperazi11—1—y1—1,2,3,4~tetrahydroisoqui.noline;

'2—(2,3—Dichloro—benzenesulfonyl)_-5-piperazin—1—71—1,2_‘3,4—tetrahydroisoqujno]ine;

2—(2-Cbloro—4-ﬂuoro-benzenesulfonyi)—5~piperazin—l-yl—l,2,3,4~
tetrahydroisoquinoline; and

2-(2,5-Dichloro-benzenesulfonyl)-5-piperazin- l—yl—1,2,3,4—tetral1'y'droisoquinoline.

2—(Z—Meﬂmnesulfonyl—benzenesulfonyl)—5~piperazi11-1-y1—1,2,3,4—tetrahy‘dro—

isoquinoline;
3—_(5—Piperazin—l—yl—3,4—djhyc'_lr0—1H—isoquino]jne—2~su1fon*y‘1)~benzamide; and
2-(5-Piperazin-1-yl-3,4-dihydro- 1H-isoquinoline-2-sulfonyl) -phenyl]-urea.

Using a procedure similar to that described above, and replacing the
benzenesulfonyl chloride of Step 4 with the appropriate naphthalen esulfonyl chloride or

quinolinyl sulfonyl chloride, the following compounds were prepared: -
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benzenesul fonyl -1, 2, 3, 4-t et rahydr oi soqui nol i n-5-yl)-p
perazi ne-|l-carboxylic acid tent- to butyl ester as a

WO £07solsi d Step 5: 2 Benzenesul f ont - 5- pi per a2CuAP2004/001751
-17 3 4-tetrahdroisoouinoline H NBloc (NNN Step 5
CN.TFA TFA/ N ~oo | O O 11-40-
4- (2-Benzenesul fonyl -1, 2, 3, 4-t et r ahydr oi soqui nol i n 5-y
l) - pzwaﬂz&mien&l«sa}xfduxyk)yﬁ1p;pera5n—de§rld,Zt,%ﬁttettﬁjvylrmm!@lohne, '
(1.76 ng) fron1Step was di ssolved in 3 nL of

trif TFA) and

steé%ﬁ%gﬁﬁﬁﬁﬁ§ﬁe VaS ey 13??B%ﬂ%%%% &¥5%h%30hm3and
resi due was recrystalllzed from absol ute ethanol to

yi el @(&@imami-larl-&mdibyémi i Feisydrifeline-2-sulfonyl)-quinoline.

pi perazin-1-yl-1,2,3,4-tetrahydroi soqui nol i ne

R kl}&ﬁ%%@%%a%%%b“@ D ralidlpscnp g e
‘bmtokjftat‘bcdwk)prpehenhﬁl@lﬁ gtl\tgg ng;i:d%nmfih;d (pug’aa?aﬁlieeﬂle compound
R aRE o bt el IR Ao o qpnciipgres

preblx@di ng conpounds were prepared WO 2004/ 078176
PCT/EP2004/001751 -39

2- (4- Fl uor o- benzenesul fonyl ) - 5- pi perazi n-1-y1-1, 2, 3, 4-
t et rahydr oi soqui nol i ne; Emun@_z

2=(4- Met hoxy- benzenesul fonyl ) - 5-pi perazin-1-yl-1,2,3,4
! L HRER S SRR dibydro-2H isoauipolingl-gne

2-( nzenesutTonyl -1, 2,

3, 4-t etrahydroi soqui nol i ne

2- ( 3Tbe Hintlivitiopoedodnze Aewubtdin/th)s Bapiplover cariedyjut accprding to
et 1 ahydr.oi oline; 5

§@@§5§$%&§¥?#|§ uordﬁethyl benzenesul f onyl ) - 5- pi per azi

n-1-yl-1,2,3,4- tetrahydroi soqui noli ne;

2- (Re,5- di net hoxy- benzenesulfu?yl) Sﬁm perazin-1-yl -1 N,

, 3, 4- Qﬁﬁrahydr0|§§gh|n ol i ne; o, ' Step2
oro-4-f] uoro- zernje fonyl) pip&i@zi n- |

@c 40t teql‘\a%ja-yﬁi’?:%?so oe; %

or o- berfre®esultonyl ) - 5-o pepﬁzln l-yl-1,2,3,4-

t et rahydr oi soqui nol i ne; o

2- (2-Cnl or o- benzenesul fonyl ) - 5- pi perazi n-1-yl -1, 2, 3, 4-

t et rahydr oi soqui nol i ne;

2-(3-Ch|oro-benzenesulfonyl)-5-piperazin-l-yl41,2,3,4-

t et r ahydr oi soqui nol i ne;

NO, - (
T hypd
N
NH,
o

H
N
Step 5 Step 8 [Nj
PdIC, H, '
SO @
H  Hal N

SCHEME E
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2- (3- Met hyl - benzenesul fonyl ) - 5- pi perazin-1-yl -1, 2,3, 4-
t et rahydr oi soqui nol i ne; 15

wor o4/&sDischl or o- benzenesul f onyl ) - 5- pi per azi n- [PCYIEPLY@{001751
3, 4-t et rahydr oi soqui nol i ne;
2-(2-Cnhl oro-4-fl uoro-benzenesulif-onyl ) - 5- pi perazi n-1 -yl
-1,2,3,4- tetrahydroi soqui noline; and
2- (At Di chl or o- benzenesul fonyl ) - 5- pi perazi n-1-yl -
3, 4-t et r ahydr oi soqui nol i ne.

2 LD RARESHEL 00N NSRRI L ANY boia mreBinPES82 1 - 17V

3,y Atett IyUIU- 20T soquainot 1

3 (5 Plpera2|n -yl -3, 4-di hydr o- IH-|squ|noI|ne 2-sul f
onyl ) - benzami ge, and 2-(5-Pi perazin-1-yN03, 4- dmﬁMdro-
| Hisoqui noline-2-sul fonyl)-ghgAyl] -ureg.
procedur e si m%arCHo that -describedabe
repl acing t gnzenesul f opyjo chl.6Hi de
the appropri af | eng BPrﬁh chl® or~ct5
qui nol i nyl sulfon chloridé” the bl | owi ng §
wer e prepared: W072004/ 078176 PCT/ EP2004/ 001751 - 40
2- (Napht hal ene-1 -sul fonyl ) -5-pi perazin-1-y1-1,2,3,4-te
t r ahy gl e@hy HniaObdnBic acid methyl ester (5.0 g, 25.6 romol) was combined with

2- (Napht haI g - 2- suI f ony I(!Iazmlp|7g%r aZ'oPSOQf;)and%)léde(zgmL) and
&aée'értelm P@é*\r&nighilTﬁe Fca&hdﬁ/ﬁb@uieHvdsSi@ﬁiﬂdﬁ@éﬂtﬂﬁe&ﬁﬂmhﬁo to
onyl)-quinoline. _Using,a. proce _ﬁre S|n1la %hl Q
Yigdcridseld(aPimethyiamine Sk myterdenzqic add methyl ester.

but oxycar bonyl ) pi perazine of step 2 with 4-nmethyl

pi peg s@egne, t he conpound
2- Benzenesul f onyl - 5- (4- net hyl pi perazin-1-yl)-1,2,3, 4-t

et rahydr oi,soqui nol i ne was prepared. Exanple 2

2- Béﬁiﬁgﬁgﬂ§£#§ﬁﬁ%ﬁﬁﬂ$~yl 3, 4- di hydr o- 2Hi soqui nol i n-
-one 10 The synthetic procedures described in this -
Exanpl e were carmggd out according to theNmocess
shown .in Schene NONO? CHs N0z z \ CHs {Step 1

5NCH / OCHs O- e}lsCtls_BEé_Q St ep

3 Step 4 -
p 5 O, S

O 0

The crude 2-(2-Dimethylamino-vinyl)-3-methyl-benzoic acid methyl ester of step
1 was subjected to silica gel chromatography (hexanes/EtOAc, %:1) according to the
procedure of Matsui et al., Supra, to afford 5-nitro-isochromen-1-one (2.7 g, 14.13

mmol) as a white solid.

Step 3

2-Benzyl-5-nitro-2H-isoguinolin-1-one

NG,
Step 3

=

© " NH,
o)




' V' / I NHZNHz, 4\ I / N'O OO0 HH NN Step 5

CN Step 6 CN PdIC, H2 ACA\HHC | NV I I/ N OO
WECPENEBIMD 2004/ 078176 PCT/ EP2004/ 001751 - 41 PCIER3003/001751

2-(2-Dime thylam no )-3-nethyl -benzoic acid net hyl

ester NOZ NO2 CH3 Step 1 \ €42-- \ N, CH3. OCH3

CH30rN CH3 0~ CH30 CH3 CH3 OO0 . )

2- Mit-Nitire- Esonhitcmmanbbm@[]co a¢-2 meoh)fromste2 V& gsyglved in excess

b% ﬁj&uﬁ%}% ( #@Sﬁnﬁg{M ? (W’(E ﬁ)r 4%0065 The IFDCUH‘? gvag thn%?o dlﬂutedm
@i_etﬁyleﬁqher aaddvamﬁ (ePSRlt fesrvdﬂh@di &l HQi ﬂl@ocga@véam Yt .

he reacti of t t
e T e

aC|d nmet hyl ester Step 2 5-Nitro-isochronen-|-one
5 NO2 3€w4N Step 2 S102 O-0 0100

5. Amino-2-benzyl-2H-isoquinolin-1-one

é@\/@ (j;@

2-Benzyl-5-nitro-2H-isoquinolin-1-one (1.0 g, 3.57 mmol ) from step 3 was
dissalved in 10 mL of EtOH, and a catalytic amount (SQ mg) of 10% palladium on
10 charcoal was added (under N atmosphere). The vessel was then closed and exposed to
hydrogen at 1 atmosphere for 2 hours. TLC indicated that reduction of the nitro group
‘was complete after 1 hour, and the mixture was filtered and concentrated in vacuo to give

5-amino-2-benzyl-2H-isoquinolin-1-one (0.687 g, 2.75 mimol) as a pale yellow solid.

Step 5

15 2-Benzyl-5-piperazin-1-yl-2H-isoquinolin-1-one

N, Siep 5
RS
C
@h@ C]\/\N/\/ 1 \/@
0

5-Amino-2-benzyl-2H-isoquinolin-1-one (0.687 g, 2.75 mmol) ) from step 4 was
combined with excess bis-{2-chloroethyl)-amine hydrochloride and heated to 2 melt for

5 minutes. TLC analysis showed one major product and several minor side products.

ZI

20 The reaction mixture was chromatographed over silica gel (CH,Clo/MeOH, 95:5) to
afford 2-benzyl-5-piperazin-1-yl-2H-isoquinolin-1-one (0.103 mg, 0.2 mmol B M+H =
320. '



The crude 2-(2-D net hyl am no-vinyl)-3-net hyl - benzoi c
acid nethyl ester of step 1 was subjected to silica
woebesairgeat-ogr aphy (hexanes/ Bt OAc, 9:1) accor #CHgErRen4/001751
the procedure of Matsui et al., Supra, to afford
5-nitro-isochronmen-1-one (2.7489, 14.13 mmol) as a
white solid. 15 Step 3
2-Bg ¥ -5-nitro-2Hisoquinolin- |-one NO2 NO2 Step 3
O 0 WD 2004/ 078176 PCT/ EP2004/ 001751 -42
5- leéo |sochronenll-one ( -h% fromstep

heated to 80 C for 4 hours. The mxture was t hen
diluted in diethyl ether and washed sev‘@;ral tinmes
with (0.5 The organic |ayer wa ncentr at ed
I n vacuo tigﬁ 2-benzyl -5-nitro-2H i Eq\jonol i n-1-one
as a yello 5 Step 4 Step®

5- Ami no- 2- be 25rl oM soqw neCrE1- one
4 N H21 Pd 2xBe 5-nitro-2Hi s
(1.0 g, 3. ) nfr 5tep 3 was di
of EtOH, an al'ytTC anount (50 ng) of 10%

pal | adi um on 10 gharcoal was added (under

at nosphere). The vessel was then dosed and exposed to

hydr ogen at 1 at nosp for.2 ho T

¢ hat2 PeRie® rwﬁﬂé%mt]hg 1508108 s fopg O ¢{5C$fpo|nl%t dfmm step 5
5 vadWMEG 14 Gkl €1 00int)) Phe bivitke, ﬁjsbdledic'bﬂl M@ﬁﬁtﬁ&ﬁxandtae@tﬂlmc
I'n vacuo tQ

Soem {35 T ot Py (WSALPRONFFRT YaRadeg. (gaderg mgsphere).
e)sse?%aétﬂéﬁl ¥3h kown 15@% hfirogest fp 26 hbbus. Prepara.twe HPLC gave
| '@lﬁgggléﬁd(mpd@ﬁ erégé%g~glpqrm1%ﬂ ,\];11?30 %ciﬂgém%}h onen'cdn'l\l T%one (8 mg,
0.025 mmol); M+H = 322.

10 The compound Z-benr}fl-S—(4—e’d1y1—piperazin—1-371)—3,4—dihydro—2H—isoquinolin—
1-one (4 mg, 0.012 mmol); M+H = 350, was also found as a product of the reduction of
step 6 after analysis of preparative HPLC results.

Example 3

Pharmaceutical preparations for delivery by various routes are formulated as
15  shown in the following Tables. "Active ingredient” or "Active compound" as used in the

‘Tables means one or more of the Compounds of Formula L.

Composition for Oral Adminisfration

Ingredient % wt./wt.
Active ingredient 20.0%
Lactose 79.5%
Magnesium stearate ‘ _ 0.5%

The ingredients are mixed and dispensed into capsules containing about 100 mg

20  each; one capsule would approximate a total daily dosage.




O O 5-Am no- 2-benzyl -2Hi soqui nolin-1-one (0.687 g,

2.75 mol) ) fromstep 4 was conbined w th excess

Wi 2804/@8t46l or oet hyl ) - ami ne hydrochl ori de and h&awg¥r2963/001751
anmlt for 5 mnutes. TLC anal ysis showed one mgj or
product and several mnor side4$pfoducts. 20 The

reacti on m xture was chromat ographed over silica gel

(CH2d 2/ MeOH, 95: 5) Cogrpagitioarfdr Oral Administration
2-benzyl - 5-pi perazi n-1-yl - 2Hisoqui nholin-1-one (0.103

my, Dhgd&diempl ); MrH = 320. WD 2004/ 0781786 wt./wt.
| PCT/ EP2004/ 001751 -43- Step 6

2- BeAziyte ibgyedieat azi n- 1_yl - 3 | 20.0%
4-di hydro-2Hisoquinolin-l-one HH $tep 6 N CND
Pd/ CMakRedNimn steatatd N\ O O 0.5%

.2-Benzyl - 5- pi perazi n- 1-yl - 2Hi soqui nolli n-1 -one (0. 05.

g, OCidsseammleflostbediust €p 5 5 was added (0 a 239! |
(100M.) Parr bottle, dissolved in 10 L of EtOH, and a

cat aladibee anount (25 ng) of pal ladi uh ( 10%; 505
charcoal was added (under N2 atnobsphene). The vessel

was PVRMp Ql’ﬁﬁﬁgﬁﬁﬂbﬁﬁlﬁ@ pri g hydrogen ffor Z4 gegpurs.
Preparative HPLC gave the desired prqduct,

2-benzyl - 5-pi perazi n-I-yl -3, 4-dr hydro-ZH1Ssoqui nol I n-T
-one (8 ng, 0.025 nmmol); MH = 322. 10 The conpound

2- beming%dﬁéi'ﬁﬁiré)témﬁtﬁ&%ﬂal wdatéd nstn §BN13Y1@| ELQ:h?al'hzheftEanol

ol i
Thewre na% ﬂ&flsgg aad 9‘8 qdﬁétorté%fr%t Fféﬁalamg 3%’9%2061118 of active
Qﬂﬁduﬂ)%ﬁﬁdﬁa@&oﬁﬁa@@?&bﬁe& iyRhHRLC results. Exanple 3
Phar maceuti cal "preparations for delivery by various
routes are fornulated as {, 15 shovvn in the foIIovm ng
Tabl es. "Active i ng-SEIR Orad idmnisgationind” as
used in-the Tables npeans one or nore of the Conpounds

of FBgKedieRt . Conposition for Oral Adrinis

! ngrfdcévigonfgomugd/ ! 10g
Fumaric acd ' 0.5 g
Sodiurn chloride ' 20g
Methyl paraben T 0.15g
Propyl paraben ' 0.05¢g
Granulated sugar 255¢g
Sorbitol (70% solution) ' 12.85¢
Veegum K (Vanderbiit Co.) 10g
Flavoring 0.035 mi
Colorings 0.5 mg
Distilled water . q-s. to 100 ml

The ingredients are mixed to form a suspension for oral administration.
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Active ingredient 20.0% Lactose 79.5% Magnesium
stearate 0.5% The ingredients are m xed and di spensed

wormed/eapsul es cont ai ni ng about 100 ng 20 eacRCTHR2004/001751

capsul e woul d approxi mate a total daily dosage. WO
2004/ 078176 PCT/ EP2004/ 001751-4544 Conposition for
Oral Admnistration Ingredient %w./W Active

~ingredient 20.0% MagnesParmstadoanelafioh%

Crosscarnel | ose sodium 2. 0% Lactose 76.5% PVP

(pol mvgredibgyr rol i di ne) 1. 0% The i ngredi ent Qpavtgwt.
conbi ned and granul ated usi ng a sol verjt such as

met hawtive ingrBdient or mul ation is then drijed an®¥ormed
into tablets (containing about 20 ng qf active 5

conp@udidpn Ghlbkidan appropriate tablet nachi i@ to makeisotonic
Conposition for Oral Adm nistration Ijngredi ent Anount

Actlweatacfﬂpﬁwtﬁ w.0 g Fumaric acid 0.{5 g 1906hum
chloride 2.0 g Methyl paraben 0.15 g | Propyl paraben

0.05 g Ganulated sugar 25.5 g Sorbitol (/0%
solution) 12.85 g Veegum K (Vanderbilt Co.) 1.0 g

Fl avQhe Bgive: u?ﬁaédlailt is @akcqwdriﬁ& pQ:@ozrr@f thPhwitdrlfbiiljesader A

q‘ﬂ@ﬁ@h@%‘é&ﬁﬁo‘?“ﬁ% é@%’?‘g dgﬁg V‘Wr% Gt or}lyeége solution

REI 20040 RbAT madé 8p to Welght with the remainder of the water for
injection, filtered through a 0.2 micron membrane filter and packaged under sterile

conditions.
Suppository Formulation
Ingredient ‘ % wt./wt.
Active ingredient 1.0%
Polyethylene glycol 1000 74.5%
Polyethylene glycol 4000 24.5%

The ingredients are melted together anid mixed on a steam bath, and poured into
molds containing 2.5 g total weight.

Topical Formulation
Ingredients ' ' grams
Active compound 0.2-2
Span 60 2
Tween 60 2
Mineral oil _ 5
Pefrolatum . - 10
Methyl paraben 0.15
Propyl paraben : 0.05
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Parenteral Fornmulation Ingredient %w./wt. Active
i ngredient 0.25 g Sodium Chloride gs to nake isotonic

Woabewyo786 i nj ection 100 nl The active ingredi @&H/EPZ004/001751

di ssolved in a portion of the water for injection. A
sufficient quantity of sodium&id oride is then added
Wth stirring to nake the solution 5 isotonic. The

sol iBHANbislaredeydipxit aniswdd)ght wi th t he¢ remfibider of
the water for injection, filtered through a 0.2 nmicron

menbwane filter and packaged under steril eg.s. 100
condi tions. Suppository Formul ation Ingredient %

W /Wt Active ingredient 1.0% Polyethylene glycol
1000 74.5% Pol yethyl ene glycol 4000 24.5%to The
i ngr gWi bﬁ‘ﬂie&n @edieiB] mebttmat hercombihedi andchested do shad0°C with

bat .h, oured into S.CO

%E“PBE’( e%ileeﬂaﬂu@aﬂ%f‘m%ﬁt i S &ge‘gmtgk@vj(c’f"“s strTing
xﬂ%(%meﬁl@?dhd&@atar thiveddedads. 2bodd 106al oil. 5

Petrol atum 1 Met hyl paraben 0.15 Propyl paraben

0. 05 WD 2004/ 078176 PCT.EP2Q04/Q01751 .. -46 BHA

(butyl at ed hydroxy ani s&%@é@—@g—’—r\%&q s. 100 All

of the ingredients, except water, are conbi ned and

heat §setaba ts s@@néﬁ@ﬁsfbon&ﬁnmg fmgn ablyus OfORE -6 eprrcent active

S aBere pror s e ey Ereyatst 157 EaRERgtots Khgonaly

¥eHtSn ik eRe ﬁ@@(ﬁeﬁts SuchaROfat exedblg microcrystalline cellulose, sodium
carboxymethylcellulose, dextrose, and the like. Hydrochloric acid may be added to
adjust pH. The nasal spray formulations may be delivered via a nasal spray metered
pump tyﬁica]ly delivef:ing about 50-100 microliters of formulation per actuation. A

typical dosing schedule is 2-4 sprays every 4-12 hours.

Example 4

Radioligand binding studies

This example illustrates in vitro radioligand binding studies of compound of
formulal. .

The binding activity of compounds of this invention in vifro was determined as
follows. Duplicate determinations of ligand affinity are made by competing for binding
of ['H]LSD in cell membranes derived from HEK293 cells stably expressing recombinant
human 5-HT6 receptor. This cell line was prepared as described by Monsma et al.,
Molecular Pharmacology, Vol. 43 pp. 320-327 (1993).

All determinations were made in assay buffer containing 50 mM Tris-HCl, 10 mM
MgSOy, 0.5 mM EDTA, 1 mM ascorbic acid, pH 7.4 at 37 oC, in a 250 microliter reaction
volume. Assay tubes containing [*H] LSD (5 nM), competing ligand, and membrane
were incubated in a shaking water bath for 60 min. at 37 °C, filtered onto Packard GE-B

' plates (pre-soaked with 0.3% PEI) using a Packard 96 well cell harvester and washed 3

times in ice cold 50 mM Tris-HCL Bound [*H] LSD was determined as radioactive

counts per minute using Packard TopCount.



5 Nasal Spay Fornul ati ons Several agueous suspensions

containing fromabout 0.025-0.5 percent active
woanpratéar e prepared as nasal spray formnul at PORAP20DHE01751

fornul ations optionally contain inactive ingredients

such as, for exanple, mcrocrystalline cellulose,

sodi um carboxynet hyl cel | ul ose, dextrose, and the

lTIh k eDlstldéaﬁ@hlo@m@]m flomele bﬁdﬁ@d@ﬁgs wlwms qkﬁngﬂms;t finping
e nasa ray formul ati ons elivered via a
.éﬂﬁgﬁé%gﬁ aﬁg %V GBHHPeri ng about
50 100 microliters of fornulatlon per actuation. A
typi cal dosing schedule is E-4 sprpugxgﬁggy 4-13

hours. Exanpl e 4indiagkbhiaja o
exanple illustrates in vitrQlsddid .
studi es of compound of fornula I. The bi nd| ng

SEE Pk ROl e Mgt it ESRep Rl ol Sadiolign

19&&& botideitratich oBdeidiyamgiopatding hilbmayima |spg:1ﬁ<ﬂtfmdmg of

_E%‘gﬂﬂf %@gelh@g%aﬁﬁ?% fron&kﬁﬁe recep o%ndthe

'Eggap £8hbtekd Ne was prepared as descri bed by Monsma et
al . Mol ecul ar Phar macol ogy, Vol. 43 pp. 320-327

(1993 determn re made in.ass '

Cont BRGNS BOCHUEET PAARE O R O QOB S A= 2nd
N Sie We RElEctAve ISUETTR Hnthednists aaalo@mmm 250 microliter
reacti-on vol une. Assay tubes containing [3H LSD (5

nl\/p corrpetl ng I|gand and menbr ane 25 were i ncubated

| DT1IOOKT LT \nn‘. ef uu.l.‘-‘! I Of UU I|| \3/ \./ Eké-ﬂﬂ. e Ki
owto DackaF\gng-AE"}JE Pes (pre- so&ﬁu%{h th Q. 3% PE )S%HT6
U_" n“ a-—QaGk—a d OR ‘"n‘! Ce!! Agr-vester (.'Jllll‘:lI bilCUl I

t mesi ice.cold 50 mM Tri st Bound [3H]{ L WaS g 41
det@r ﬁ‘&e%‘%é I&Sl oactive _cp }_%s per m nut 4§ usslpng )
Phcka Eﬂﬁaﬂl{ ?@W%% PCT/ EP2004/ 01751 {47
D spl dedrent-teraydrgitossin ndi ng sitjes was
q N
4
B

hantified by fitting conce cP)lndlng data tjo a
tparameter |ogistic equatioh: b| ng £ 4l +(1+10
max- basal -H U(l og[ligand]t!oglCso e HII is the

Hil | $lope, [ligand] i-s the goncentratign of conpet| ng
r qdioli gand—6—-and1-Co0—+s— “"ﬁconcentuau o of
radi ol | roduci n mh | specific pinding| ofog
r adPoll? gﬁﬂgﬂ‘-ﬁ % Eg??ﬁig 1@ g window is theq
dil f f efRRE&Z By %ie Bmax an{l the
tetrahy omoqmnohne 5
""..é
T
16 {2-(2,3-Dichloro- [ j . 1 10.37
benzenesulfonyl)-5-piperazin-1- '

vl-1,2,3,4-tetrahydroisoquinoline
[ j :N

@”o

Cl

24. |8-(5-Piperazin-1-yl-3,4-dihydro- ( j 1 9.28
1H-isoquinoline-2-sulfonyl)-

quinoline @

&
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basal paraneters. Using the procedures of this
Exanpl e, conpounds of Forrmula | were tested and found

woeobi7sElect i ve 5- HT6 ant agoni sts as shown belrewreEr2@4/001751

Nane (Autonom Structure Exanple pKi 5-HT6 H 6
2-(3,5-Dichloro- N~ 1 9.41 -48-

benzenesul fonyl ) - 5-pi perazin-1- N)

yl -1, 2,3, 4-tetrahydroi soquEgahples i " od H*"
1 9.98 8 2-(Naphthal ene-I-sul fonyl) - 5

pi perazi.n-1-yl - 1 é2 3, 4- tetrahydroi soquinoline H 16
2-( cerpeBt 1 10. 37

benzenesul fonyl ) - 5- pi perazi n- |
- ITRe c%gﬂlﬂoﬁt—dh&hlydﬁ pﬁ@ﬂtﬁe@ of i:cnﬁp@nd@bf the iGVentidn'mdy bein a

5-P 71-3.4
@Hﬁé&ﬁ &ﬁﬁrﬁ% r(«?gpg:ll g él?ﬁzélam F§<o ‘tma S?S:l%élﬁ)fﬁeé i—ﬁnothbSe}dl\rln?le Wistar
ME 2DQAIONIS ] ShENTNERZ2003 1RE:IWed. CofPounds were prepared daily and

dissotved in physiological saline and tested at three doses. Adn::jnistraﬁon was always

given i.p. (injection volume 1 mi/kg) 60 minutes before T1. Scopolamine hydrobromide |

' was injected 30 minutes after compound injection. Two equal testing groups were made

of 24 rats and were tested by two experimenters. The testing order of doses was

determined randomly. The experiments were performed using a double blind protocol.

ATl rats were treated once with each dose condition. The dbject recognition test was

pérformed és described by Ennaceur, A., Delacour, J., 1988, A new one-trial test for
neurobiological studies of memory in rats. 1: Behavioral data. Behav. Brain Res, 31,47-

59.

While the present invention has been described with reference to the specific
embodiments thereof, it should be understood by those ‘skilled in the art that various
changes may be made and equivalents may be substituted without departing from the
true spirit and scope of the invention. In addition, many modifications may be made to
adapt a particular situation, material, composition of matter, process, process step 01
steps, to the obj ectiver spirit and scope of the present invention. All such modifications
are intended to be within the scope of the claims appended hereto.

-



10

15

20

Exanpl e Cogniti on Enhancenent The cogniti on-enhanci ng
properties of conpounds of the invention maybe in a
nodel of animal cognition: the object recognition task
nodel . 4-nonth-old male Wstar ,.5 rats (Charles R ver,
The Net herl ands) were used. Cbﬁ%bunds wer e prepared
daily and di ssol ved in physi ol chaI sal ine and tested
at three doses. Adnmi nistration Sal ways given i.p.
(injection volume 1 m/kg) 60 m nutes before Ti.
Scopol am ne hydrobrom de was injected 30 m nutes
after conpound injection. Two equal testing groups

wer e lnadé\ capfipadd péitle fandulwer e tested by two
experinmenters. The testing order of doses was to
determ ned random y. The experinents were perforned

using a doubl'e blind protocpl. ARl rats were treated
once with each dose conditR The objggct recognition
test was performed as desc yYEnnaceur, A.,

Del acour, J., 1988, A W [ testRJor

neur obi ol ogi cal studi es of neh ' ats.. 1.

.Behavi oral data. Behav. Brain Res. 31, 47-I 59. 15

VWil e the present invention has been described with
r ef epenpearmecduticalipacieptable seitrdetéafent s t hereof , it
shoul d be understood by those skilled in the art that
vari gys...changes may be made and equival ents may be
substituted wi thout departing fromthe true spirit
and scope- of the invention. In addition, many

nodi fiiclaemdrte 3paybe nade to adapt a particul ar
situation, material, conposition of matter, process,

pr ocgs or. tens, .ta,the _pbjective irit an

scopg I%f_ét‘ﬁg_pof ééggi_ ’ i"‘ﬁ\?@tﬂ’? %oﬁn‘ﬁ&l FZJKSIL}E#% nily asg h}(ﬂgggen or
are alkylended to be within the scope of the clains

appended hereto. - 49- Cains. 1. A conpound of the
formula: R4 . Rq? R3. (R)n 2 R / X~N.Y R 5 or a
phar e éboPigralpoadcent abl e salt thereof, wherein:
nisfromoOto3; Xis -CRaRb- or -C(O-, wherein Ra and

Ro edad-Sodeprade i LgrRETE Ly & RIGORTY),— when X is ~C(O)-,
wherein p is from 1 to 3 and R° and RY each independently are hydrogen or alkyl;

each R! independently is halo, alkyl, haloalkyl, heteroalkyl, hydroxy, nitro, alkoxy,
cyano, —S(0)¢-R®, -NR°R’, ~C(=0)-NR°R, ~S0,-NR°R’, -N(R9)-C(=0)-R", or —
C(=0) R®, wherein q is from 0 to 2 and R® and R each independently are hydrogen
or alkyl;

R? is aryl, heteroary! or cycloalkyl and partially hydrogenated or unsaturated
derivatives thereof:

R? and R* each independently are hydrogen or alkyl; and

_RS is at the 5- position of the isoquinoline ring system and is of the formula:
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al kyl; 10 --- is an optional bond; Y is -SO2- when X
is -CRaR1- and y is -(CRRP when Xis -C(O-, wherein
pis fromlto 3 and R and Rd each independently are
hydrogen or al kyl; each R ingﬁpendently is halo,

al kyl, hal oal kyl, heteroal kyl ; “hydroxy, nitro, alkoxy,
cyano, -S(Oy Re, NReR, -C(=0-NreR , -SO2-NReRf
N(Re)-C(=O)-Rf, or 15 C(=0 Re,lfv\herein gis fromO
to 2 and Re and Rf each independently are hydrogen or
alkyl; R2 is aryl, heteroasyl ,Qf ¢ycl pal kyl and
partially hydrogenated ormdﬁ\ﬁ@aﬁr €8 R Yerivatives
thereof; R3 and R4 each independghtly are hydrogen or
alkyl; and 20 R5 is at the 5- pokition of the

i soqui noline ring systemand is of the fornula: -50- R
10 N (ROR3C) 2\ /(CR6R7), z wherein: Zis -Nr is
2; a%e%iRG, R7, R8, RO and Rl each independently are
hydr ogen br al kyl. 2. The conpound of claim1, wherein
said compound is of the formula Ro | N (HzC/

[ (CHZ)i2-NN ON~ ~R 2 | b or a pharmaceutically
acceptable salt or prodrug thereof, wherein: 10 Xis
-CHRa- . or =C(O -, wherein Ra is hydrogen or alkyl;
r’lsg?ﬁﬂdopti onal bond;

R% R’ R®, R® and R each independently are hydrogen or alkyl.

2. The compound of claim 1, wherein said compound is of the formula

RY
[
N

(rgC)2< >(CH2)2
N

or a pharmaceutically acceptable salt or prodrug thereof,

wherein:

X is “=CHR- or —C(O)—, wherein R* is hydrogen or alkyl;

---- i3 an optional bond;

Y is —8Oy—~ when X is -CHR"- and Y is -CH,~ when X is —C(O}—,-

R” is aryl which is optionally substituted with the substituents selected from alkyl,
cycloalkyl, cycloalkylalkyl, heteroalkyl, hydroxyalkyl, halo, nitro, cyano, hydroxy,
alkoxy, amino, acylamino, mono-alkylamino, di-alkylamino, haloalkyl, haloalkoxy,
heteroalkyl, urea, amido, alkanesulfonyl, -COR (where R is hydrogen, alkyl, phenyl or
phenylalkyl), -(CR’R*),-COOR (where n is an integer from 0 to 5, R’ and R” are

independently hydrogen or alkyl, and R is hydrogen, alkyl, cycloalkyl, cycloalkylalkyl,
pheny! or phenylalkyl), or (CR’R”),-CONR2 RY’ (where n is an integer from 0 to 5, R’
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Yis -S2- when Xis -CHRa- and Y is -CH2- when X is
-C(O-, RRis aryl which is optionally substituted
with the substituents selected from al kyl,

cycl oal kyl, cycl oal kyl al kyl, ﬁteroalkyl
hydroxyalkyl hal o, nitro, cya hydroxy, 15 al koxy,

Q. I am no nmono- al kyl am no, di - yl am no,
g?mq@} dependenit yngenwétaﬂqyb@p 9,'1& a[yr} . argningdependently of each

k) §ag3 ﬂma& y .

phen’y*ﬁﬂ?iéeﬁ%‘é%‘ RS R ATHAIRT Rt o

integgs. fromO to 5, R and R' are independently

hydrgbeﬁlb@“ﬁ$kyfﬂkﬂnd R is hydrogen, alkyl,

cycloalkyl cycl oal kyl al kyl,  phenyl or phenylalkyl)
CR ( fr

O SOF Whe LamgRRNES i Uil B A DSO8R

al kyl, and Ra' and Rb' are, |ndependently of each

ot her , hydr ogen, al kyl, cwéPoaIkyI cycl oal kyl al kyl ,

phenyl or phenyl al kyl ; andelo 'S hydrogen or al kyl.

3. The conpound of cl ai erein said conpound is

of the fornula: 1o RN /Il Rz NS Ra O 5 1c or

a pharmaceutically acce ab salt or prodrug thereof,

wherein R2, R10, --- and R4 are as defined in claim3.

Id 10 or a
or prodrug thereof,

of the formula: R o (N
pharmaceutically accept g
wherein R2, R10 and --- . Ned - ®Rn clai m 3. 5.
The conpound of claim 3, ereifn st\t\s phenyl ,

napht hal enyl or quinolinyl whirfh i sgopt.i onal I y
substituted by the substituents accordiHﬁ to claim3.

or a pharmaceutically acceptable salt or prodrug thereof,
wherein R%, R', --- and R? are as defined in claim 3.

4. The compound of claim 2, wherein said compound is of the formula:

10

5

or a pharmaceutically acceptable salt or prodrug thereof,

wherein R%, R'® and ---are as defined in claim 3.

5. The compound of claim 3, wherein R? is phenyl, naphthalenyl or
quinolinyl which is optionally substituted by the substituents according to claim 3.

6.  The compound of claim 5, wherein R is selected from the group consisting
of phenyl, 2-fluorophenyl, 3-fluorophenyl, 4-fluorophenyl, 2-chlorophenyl, 3-
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6. The conpound of claim5, wherein R2 is selected
fromthe group consisting 15 of phenyl,

2-fl uorophenyl, 3-fluorophenyl, 4-fluorophenyl,
2-chl orophenyl, 3 - 52 chloropggnyl, 3- net hyl phenyl ,
4- met hoxyphenyl , 2-net hanesul f 6fiyl phenyl, 4-

' . nyl . 3, 5-dichl orophenyl ,
IR b Ao D AR LR DieBsh dror meSiioryphenyl, 4-
:ﬁnﬁd?ﬂ](enﬂzﬂ-:‘urjﬂphmﬁmis—thgﬂwmengl’ 5;3?1&?1:515]‘1%&!%“,92'31&chlorophenyl,
- - 4- nyl_, ,.2- oro- 4- or ophenyl ,
%a%ﬁi(ﬁﬁﬁlgﬁ‘l‘?‘?ﬁﬁg&ﬂ%agh?ﬁafll@ﬁt xyjphenyl, 3&9?%61“1‘%‘4%991@3’}5 2-chloro-
A-f1Id16pleanh austihQén-¢ Lyl MipBihalier- @l Br fiRoliigRydr ogen or
met hyl. 8. The conpound of claim 3, wherein’said
conpound_js sel ected fromthe groyp consisting of:
2- ber{zend &6 eeuRoUndstisiaiey 3 svherqin B - i hydroean pemethyl dr o
soqui nol i ne; _ _
2- bezengudbbapshrdorhanifiey, WHeRP 6@ ebApdund i) sdleded fidin'the group
et rahydr oi soqui nol i ne; 10
sopsasting @by o- benzenesul f onyl ) - 5- pi perazin-1-yl -1, 2, 3, 4-
t et rahydr oi soqui nol i ne;
2- (42mRhN9% 7 1 -0RYl ) i LRz |-yl -
Lo A R SRR R T 23 BBl ool
2-(3-fluoro-benzenesul fonyl)-5-pi perazin-1
-yl - 3;benzngsulbnyhiniémuitedpiperein: het)-1,2,3,4-tetrahydroisoquinoline;
2- (3, 5-dichl oro- benzenesul fonyl ) - 5- pi perazin-1-yl-1, 2,

3,4-beh1 3t O i '_“_'. = (3, 4 ) . T
5 b ST a P AR S Spes &b T3 d-pirergipoquinoline
-yl- 1,2,3,4 15 tetrahydroi soqui noline; 2-(2,

5- di Aéé-msthyoxtyereneeresulfdnyly§-piferqzirp bryhd | 243, 4-tytkahiddisoquinoline;
3, 4- tetrahydroi soqui noli ne; _ _

R D L I R
2-(2-fluoro-benzenesul fonyl)-5-piperazin-1-yl-1,2, 3, 4-

t et r 2403, Grdoéldargthienpdriemd fonyl)-5-piperazin-1-yl-1,2,3,4-tetrahydroisoquinoline;

2-(2-chl or o- benzenesul fonyl ) - 5-pi perazin-1-yl-1,2,3, 4-
tetr (4] ui nol j ne; . .

o7 bR ergrouibonsbpinsrain 191 2543 4.
et hliyifyidsquisadiang) nol i ne;

2- (3-net hyl - benzenesul fonyl ) - 5- pi perazin-1-yl -1, 2,3, 4-

tetr r.oi spqui pol i ne; ) i

2- ( z?&gwdeﬂ?@%&-ﬂwf’éw&fewlbé;ﬂlyersm@ﬁI@érla%,ﬁﬁ-| -yl -1, 2,
Birdnfdedisafdpesoqui nol i ne; 25

2- (2- chl or o- 4- f1 uor o- benzenesul f onyl ) - 5- pi perazi n-1 -yl
-1,2,3,4- tetrahydroisoqui noline;, - 53-

2- ( 2-6-ehletordriflgoischenaaresul forly b pimrpimad rdsl, a3 4 yI - 1, 2,

tetraivagdik Lsoqui nol i ne;
2-(R§pﬁth %@ﬁg§1-sulfonyl)-5-piperazin-l-yl-1,2,3,4-te

trazédroiso ui nol i ne;
2- ( Haf@nilberodieazenesul finybly3-pirBrazinp biyhid 203 #-tottahldi @qdiriotine;
t rahydr oi soqui nol i ne;

2-(2-chloro-benzenesulfonyl)-5 -piperazin-1-yl-1,2,3 4-tetrahydroisoquinoline;
2-(3-chloro-benzenesulfonyl)-5-piperazin-1-yl-1,2,3 4-tetrahydroisoquinoline;
2-(3-methyl-benzenesulfonyl)-5-piperazin-1-yl-1,2,3,4-tetrahydroisoquinoline;
2-(2,3-dichloro-benzenesulfonyl)-5-piperazin-1-y1-1,2,3,4-tetrahydroisoquinoline;

2-(2-chloro-4-fluoro-benzenesulfonyl)-5-piperazin-1-yl-1,2,3,4-

tetrahydroisoquinoline;
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2- (2- Met hanesul fonyl - benzenesul f onyl ) - 5- pi perazi n-1| -yl
-1,2,3,4-tetrahydro- 5 isoquinoline;

3- (5- Pi perazi n-1-yl -3, 4-di hydr o- 1H i soqui nol i ne- 2-sul f

onyl ) - benzam de;

[ 2- (5- Pi perazi n-1 -yl - 3, 4- di hydi5- | H i soqui nol i ne- 2- sul

f onyl [ ]-urea; d . . . o
8- ( g 2@%&%@%@%@@@?&9@{%9—@}1:5:_1"@111- 1-y1-1,2,3 4-tetrahydroisoquinoline;
H i soqui nol i ne- 2-sul fonyl ) -qui noline. 9. The conpound

of cRenaphdhaledrel-silforRB-3-pipefietiy] -yl-2)208 Rirahgdidjdqeiaeine;

or 10 nmethyl. 10. The conpound of claim4, wherein

2?'_ d 29(8&%1%3@&el-Zisgl‘t%n%f)t-Sqldaipferra(z){H- {—?/F-l ,%[3?}11-%&;1?1?/&%%s?)ttlllliplgline;

2- benzyl - 5- pi perazin-1 -yl -3, 4-di hydr o- 2Hi soqui nol i n- |

-on e2-(aJrMethanesuIfony1~benzenesulfonylP-S-pi erazin-1-yl-1,2 3 4-tetrahydro-

2- benzyl - 5- (4- et hyl - pi perazi n-[-yl)-3, 4-di hydro-2Hi'so
HOANBPI®5] -one. 15 11. A process for producing a
conpound of formula RLO N (RORBC)2< /(CR6R7 N R R3

O N3 ordzia-Rey1 3, 4-QiBRY B BsdduirBline Bl BRyl) Bénzaffide;

R7, Rﬁs , Rl(lii)e%/and Rawgre as defined in cl%i)mriz, &
conpri sing: reactjng a conpound of the fornmula - 34-

R o 2NS-{iRemes) |-V SeRinydro NERSApinalisc Roplfeny)-ivey durea; and
n, R, R3, R4, R6, R7, R8, RO, Rl and Ra are as

def i geslpigeraidi 515, 4-Wihl ot B oG aRYlin 8l d - j
for nﬂi@a F@ 802-2 \’Nhergi r? R2 iOEl as lgggiéﬁe n@? g\lt“liiri}wa "%nd

G
9.  The compound of claim 4, wherein R? is phenyl; and R' is hydrogen or

methyl.

10.  The compound of claim 4, wherein said compound is selected from the group

consisting of:
2-benzyl-5-piperazin-1-yl-3,4-dihydro-2 H-isoquinolin-1-one; and
2-benzyl-5-(4-ethyl-piperazin-1-yl)-3,4-dihydro-2H-isoquinolin-1-one.

11. A process for producing a compound of formula

R. 10
[
N
(RgRsC)2< >(CR6R’)r

N R’

®n e b
(~4

wherein n, R!, R%, R®, R*, R®, R”, R®, R®, R' and R? are as defined in claim 1,

cComprising:

reacting a compound of the formula
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is halogen. 5 12. A process for producing a conpound
of formula Rol N (RFRRQO2\ /(CRGR), R N R3/
N~RZ (R) O RRd If wherein n, R, R2, R3, R4, R6, R,
R8, RO, R, R and Rd are as dg%r ned in claiml,
conprising: reducing the conpound of fornula RIO | N
(RRROz\ j(CRbR), R NR3 NXRZ 100 (R)n ORRI I g
wherein n, R, R2, R3, R4, RG, |R7 R8, R9, R10, R and
Rd are as defined in cllaim1. N13. The conpound of
formula | or a pharnaceyk’r&g y\@@ﬁept abl e salt

t hereof according to claim I, eneygr prepared by a
process according to claiml f -55 14. A

phar maceuti cal conposition co
t herapeutically effective ano
conpound of forrmula | or a phatpaceut-Ndally acceptable
salt thereof according to a [
adnmi xture with one or nore fRar maceRticalgy

accept abl e carrier for the treat rrent of diseases. 5

The co orjrul.a armaceuti cal |
acceﬁ?’ﬁfﬁ %T@fﬁq E ﬁus J % and pare as defined in cla}/m i,

with a sulfonyl halide of the formula R%-SO,-G, wherein R? is as defined claim 1 and G

is halogen.

12, A process for producing a compound of formula

Rlﬂ
I
N
9.8 6.7
(R'R C)z\ /(CR R4)r

N R

(R1)n O Rc R
wherein n, R', R?, R?, R* R®, R”, R®, R®, R'®, R and RY are as defined in claim 1,
comprising:

reducing the compound of formula

10

R
N
(R9R3C)2< >(CR“I§)r
N 3
R
N._R’

R), U g

wherein n, R, R%, R®, R*, R®, R7, R®, R®, R'®, R® and R¢ are as defined in claim 1.

13.  The compound of formula I or a pharmaceutically acceptable salt thereof

according to claim 1, whenever prepared by a process according to claim 11 or.12.
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according to claiml for the use as nedi canment. 16.
Use of one or nore conpound of fornmula I or a
pharmaceutically acceptable salt thereof according to
claiml1l for the manufacture of medi cament for the
treatnment or prevention of a'é?Sease state that is

al | evi,at ed_ by 5- HI.6 ,agoni st.. 10 17.. The use aof .cl ajm.
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di sease, anyotrophic |lateral sclerosis, Al zheinmer's

di sease _and Huntiq&;on's di sease. 15 19. The use of
cl ai P16 Thopanpoyndididompue hera pharmacatieplly sweptable salt thereof

dbaREdE S c19fm § 16 theAsd LQhOkiSahdpal tract.

16.  Use of one or more compound of formula I or a pharmaceutically acceptable
salt thereof according to claim 1 for the manufacture of a medicament for the treatment

or prevention of a disease state that is alleviated by 5-HT6 agonist.
17.  The use of claim 16, wherein the disease state comprises disorders of CNS.

18.  The use of claim 17, wherein the disease state is selected from psychoses,
schizophrenia, manic depressions, neurological disorders, memory disorders, attention
deficit disorder, Parkinson’s disease, amyotrophic lateral sclerosis, Alzheimer’s disease

and Huntington’s disease.

19.  The use of claim 16, wherein the disease state comprises disorders of the

gastrointestinal tract.



