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nunber of receptor famlies ternmed 5-HT1l, 5-HT2, 5-
HT3, 5-HT4, 5-HT5, 5-HT6, and 5-HT7. Based on a high
| evel of 5-HT6 receptor nmRNA in the brain, it has been
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While some 5-HT6 modulators have been disclosed, there continues to be a need

for compounds that are useful for modulating 5-HT6.

One object of the present invention is (i) a compound of the formula:
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wherein: nisfromOto3; X is -CRaRb- or -C(O-, wherein
Ra and Rb each independently are hydrogen or 5 alkyl;

W0 2004/0%81261 opti onal bond; Y is -SO2- when X i sSPECTZRARD4/001751

and Yis -(CRRJP when Xis -C(O-, wherein pis from
1 to 3 and R and Rd each indépendently are hydrogen
or alkyl; each R i nd% endently_ is halao, alkyl,

hal @ Biprmagaitieslyckapta B RYOdHB ol koxy, 10
cyano, -S(Oq Re, -NReR, -C(=0 -NReRf, -SO2-NReRf,

- N(Rgareigt =O -Rf, or C(=0O Re, wherein qis fromO to
2 and Re and Rf each independently are hydrogen or
alkyl; R2 is_aryl, heteroaryl or cycloal kyl; R3 and R4
eachisitFRIBIéAdent |y are hydrogen or alkyl: and 15 R5 is
at the 5- or 6- position of the isoquinoline ring

Sy SK yn@R®C1 51 of (@ hewhaeimit’and RREAch NdefdRIBHE) &' hydrogen or
) ( 7)r z wherein: Zis -N or -CH; r is fromlto
3; dkdb 20 R6, R7, R8, R9 and R10 each independently
are hydrogen or alkyl. Further objects of the present
i nvenismopioaal B¥Rd2004/ 078176 PCT/ EP2004/ 001751 -3
(ii) The conpound of (i), wherein said conmpound is of

theytorgul i, RID_ e RRA 2ARRRERA (B

wherein p is from 1 to 3 and R" and R? each independently are hydrogen or alkyl;

each R! independently is halo, alkyl, haloalkyl, heteroalkyl, hydroxy, nitro, alkoxy,
cyano, —S(0)¢-RS, ~-NRR’, ~C(=0)-NR°R’, ~50,-NR°R’, -N(R)-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, heteroaryl or cycloalkyl;
R® and R* each independently are hydrogen or alkyl; and

R’ is at the 5- or 6- position of the isoquinoline ring system and is of the formula:
10
|
N
®’R’C) (CRRY),
"N/
T
wherein:
Z is =N— or —-CH—;
ris from 1 to 3; and

R%, R7, R®, R% and R' each independently are hydrogen or atkyl.

Further objects of the present invention are:



or a pharmaceutically acceptable salt or prodrug
thereof, wherein n, R, R2, R3, R4, R6, R, R3, R9,
WORI®4/07817¢ X and Y are as defined in (i). 5 (PCT/EPZh&001751
compound of (ii), wherein said conmpound is of the
forrrula RIO | N ~( '- 202 ,/(CH)2 NNR2 X "Vi
har maceutical ly acce table aIt 0 r dru
the.(@o?he e CopFRUBRAE (% rglemécgwou Sé)o hefosruln Ra
is hydrogen or alkyl; 10 ---- is an optlonal bond Y
is -S2- Xis -CHrRa and Y i%u»CHZ- when X is -C(O)-
R2 is aryl which is optional] y substituted with the
substituents sel ected frok§é1 cycl oal kyl
cycl oal kyl al kyl , hetgf ab hygﬁoxyalkyl han
nitro, cyano, hydroxy, al’k anino, acylan1no
nmono- al kyl am no, di - aIkyIanw o Réloalkyl hal oal koxy,
het er oal kyl , 15 urea, am do A esqpfonyl, - COR
(where R is hydrogen, alky yI or phenyl al kyl), -
(CR R')n- COOR (wher e (B e framo0 to 5 R
and R' are independently hy#foggn orydalkyl, and Ris
hydr ogen, al kyl, cycl oal kyl, cycl oal kyl al Kyl , phenyl
or WD 2004/078176 PCT/ EP2004/ 001751 -4 phenyl al kyl),
or &@@hﬁrﬂd&ut@ﬂﬁ&écﬁpﬁaﬂe\&ﬁl@bﬁpmdﬁﬁg thereofit eger from O
to 5, and R' are independently hydrogen or al kyl,

and ' 4 1l tly h ot he e
hy drBigE nngBR& : @%F 8 cl oa&é\?ﬁgﬁc%ﬁlaf HE‘%{E&VI‘ (®-
or phenyl al kyl; and R10 is hydrogen or alkyl. 5 (iv)
The (ﬁi)ﬁ’rhetaoﬂxpoﬁnc@ bf (il), whdreinehid comipdund iypuduhefarsiubf t he
formula: RIO N N

Rl()

I

N

(HZC)2< >(CHZ)2
N .

or a pharmaceutically acceptable salt or prodrug thereof,
wherein:

X is ~CHR®- or —C(O)—, wherein R" is hydrogen or alkyl;

---- is an optional bond;

Y is =SO,— 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, phenyl or



Oz NHSS ,R Ra Olc or a pharmaceutically

acceptable salt or prodrug thereof, wherein R2, R10,
WO 2004@7817Ra are as defined in (iii). (v) The cROPBRIVI4/001751

of (iii), wherein said conpound is of the fornula: R10

(NN Nz OX-dRIO Id or a-pharnaceutically

acceptabl e salt or prodrug thereof, wherein R2, RI10,
phenylalRl), and (BRi’RéiD&CéINR?eR‘P redieiem (slanln)tege(r\flro):n Ohe5, R’ and R” are

conpound of (iv), wherein R2 is phenyl or napht hal enyl
ivtepetirengly hgptdgem at AljrylsartdsRd tod 88 ﬂnliq:@déxsﬁyi dfieedht sther,

cor di 048 04/,001751
h§§m§en’ apgdl’ dga 1 Cﬁ’ﬁl\égkyla]?(%{ K ’Wigfg hed E@W sancslel ect ed
fron1the group conS|st|ng of phenyl, 2-fluorophenyl,
3- f RUGs bpdeggn or dkyfll uor ophenyl , 2- chorophenyl, 3-
chl or ophenyl , 3-net hyphenyl, 4-nethoxyphenyl,

2- y - l. enyl ,
2 TIPS LA BAD ne s B BRI o SRR

di chl or ophenyl , 3,5-di(trifluoronethyl)phenyl

2, 5-di met hoxyphenyl, 3-chk@ro-4- quorophenyI,

2-chl or o- 4- f | uor ophenyl , hapht hal en-1-yl,
napht hal en-2-yl, or qui Niq- 8- yl. (viii) The
conpound of (iv), where€in 0 is hydrogen or nethyl.
(i x) The conpound of (i), erein said conpound is
selected fromthe group No consisting of

2- benzenesul f onyl - 5- pi per azi n- 1 yl - , 3, 4-tetrahydr oi
soqui nol i ne;

2- benzenesul f onyl - 5- (4-
et rahydr oi soqui nol i ne; ,/B enzenesul f onyl)
-5-pi perazin-1-yl-1, 2, 3, 4- tetr:hydr i soqui nol i ne; 2-
(4-nethoxy-benzenesu|fonyl) 5-R1 per inil-yl-1,2,3,4-t
et rahydr oi soqui nol i ne; 15 ¢

2- (3-fluoro-benzenesul fonyl)-5-piperazin-1-yl-1,2, 3, 4-
t et vahpdrohsegticalipkiceptable salt or prodrug thereof,

|p|p ragn;1-yl)-1,2,3,4-t
f

wherein R%, R', --- and R® are as defined in (iii).

(v) The compound of (iii), wherein said compound is of the formula:

or a pharmaceutically acceptable salt or prodrug thereof,
wherein R% R, ---, R® and R? are as defined in (iii).

(vi) The compound of (iv), wherein R? is phenyl or naphthalenyl which is
optionally substituted by the substituents according to (iii).



2- (3, 5-di chl oro- benzenesul f onyl ) - 5- pi perazi n-1-yl -
3, 4-t et rahydr oi soqui nol i ne;

WQ@2(03/0%16 s-t ri f| uor onet hyl - benzenesul f onyl ) - SP@QT/pR2084#001751
n- I-yI-1,2,3,4- t et rahydr oi soqui nol i ne; . '
2- (2, 5-di net hoxy- benzenesulfoﬁyl)-S-piperazin-l-yl-

tetrah [ ne; -
2- (@lleﬁgsrcwox#ge%%w '%rgo ﬁ?f%ﬁmfr@nﬁhﬁwmnﬁﬁwg of
phény? 23ﬂ1ﬂ5rof31€érfyﬁf3yﬂu&b?l‘i’éiﬁl @Cﬂdo@@phenyl 2- chlorophen 1, 3-

| b f [) 2 4-
C@f‘f@ﬁ?ﬁ? %?%}3{%}?%3 emeotr}]lgxyphen}ﬁl et Za{nrésglfonylp eny134-

=k HeRy10: hEABEAREY S Al obopheRipepagEiloApnd, 553, 4-t e

trahydr0|so ui.noline;
s dpbiealehmdh SasuHHes Ty SRy e B smstiabyml & blosodk
fl6idpabyA rﬁl:lﬁ@ﬂiﬂlfﬂ%ﬂokéiﬁ)en% ndphthd18{-0¥l,-Rphthalen-2-yl, or quinolin-8-
enzénesul fonyl) -5 -pip erazin-
vh-yl -1, 2, 3, 4-t et r ahydr oi soqui nol i ne; WD 2004/ 078176
PCT/ EP2004/ 001751 -6 2-
(2 @mi) mé r@;txhﬁﬂzcﬁm% ukEax R° rs@y@ﬂo@@ﬂi 8Z ifathyl.
I -yl - etrahydr0|squ|noI|ne -
nesul f.on

| _2y|%1_X5’ ? g(?rggcl)lg ?féh@dw qrglgéﬁd&gﬁp?%mgzp se eec{eazfrom the group

10 chbasi®mdioghl or o- benzenesul f onyl ) - 5- plpera2|n-
I-yI , 2,3, 4- tetrahydr0|squ|noI|ne

ht hal sulfon a 3,4-te
R e e S SR té%&%%%fﬂ%ﬂm )
-5-pi perazin- |-yl-1,2,3,4-tetrahydroi soqui noli ne;
2-( 2=w&ﬁfz&&@1ﬁﬁiﬂyf—ermlm&ﬁmqjewm-ﬂqﬂwl,)2;354-mt1;ahydi‘bianuinoline;
| -yl-1,2,3,4-tetrahydro- isoquinoline; 3-(5-Piperazin-
l, i {l&_- (i’—ff'ﬁoql()%gge%_e}uﬁlfoln%ﬁ %—ﬁfﬂ)grlalzﬂlel—yf—ilil,?:tép—@galﬁfgr%ri]s%amngﬁne;
[ 2- (5- Pi perazi n-1-yl -3, 4-di hydr o- 1H i soqui nol i ne- 2- su
f ony2k (- mhkéoyy-benzenear] foaylgh5-Bpé3ziRt pgr Bh28rk-tefrahydroisoquinoline;
-yl -3, 4-di hydro-1

15 H | % g& Vﬁ%'.b%%z&ﬁglﬁ%on g %ﬂ%&' L0} ] L, 3(40[#431?&%%@&%%@

ogen ‘or
nethyl (xi) The conpound of (v), wherei n said
conﬁe@sﬁjdwblosmbenzeedmﬂﬁowh)t5h1e1pgrabtup1-'y']c bASisteatialydpisoqunoline;
2- benzyl - 5- pi perazi n-1-yl - 3, 4-di hydr o- 2Hi soqui nol i n-

O s &%ﬂﬁsw&@-be%a&&hfdnzﬁiﬁﬁ{g@ﬁzﬂu R

dro- 2H i soqui nol i
t@nd@@&@ﬁﬁnmmﬁnmdu0|ng a conpound of fornula R10 I N
(ROR$C) 2\ ) (CRBR7) r

2-(2,5-dimethoxy-benzenesulfonyl)-5-piperazin-1-yl-1,2,3,4-

20 tetrahydroisoquinoline;

2-(3-chloro-4-fluoro-benzenesulfonyl)-5-piperazin-1-yl-1,2,3,4-

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



RA NR3 O YNSSRzZ RO le whereinn, R, R, R3, R4,

R6, R, R8, R9, RI0 and Ra are as defined in (i), 20
weomporsrag: WO 2004/ 078176 PCT/ EP2004/ 001751 PETEP2004/001751

reacting a conmpound of the formula RLO N (ROR$C) \

% CR6R7)r R4 R3 NH(Rl)nRaﬁvvhereinn R, R3, R4,

R6, R7, R8, R9, R10 and are as de ed in
a s%n(%%rsiﬁhlﬁr@rbe@éert?ﬁﬁf Drespisrating %é W&Véﬁ%oﬁﬁmohm
is as defined claim1 and Gis 5halogen (xiii) A

Pr 0£25.3hfoRé- 4pﬂLQQUIHeﬁﬂan€sLﬁi@ pefazior-yiul,2,3,4210 N
(R %C)z\ Y(CRGR7)r 4 ﬂgeem%— (R)nn (r) R
tetpfydroispadipgling n, " R1, R2, R3, R4, R6, R7, RS, R9, RI0,
Rand Rd are as defined in (i), conprising: 10

r edpqp BAitK16r LBeROMRE f& Y BpHipsr & il oyl-1,2,3,4-tetrahydroisoquinoline;
5 2-(naphthalene-1-sulfonyl)-5-piperazin-1-yl-1,2,3,4-tetrahydroisoquinoline;
2-(naphthalene-2-sulfonyl)-5-piperazin-1-yl-1,2,3,4-tetrahydroisoquinoline;

2-(2-Methanesulfonyl-benzenesulfonyl)-5-piperazin-1-yl-1,2,3,4-tetrahydro-

isoquinoline;
3-(5-Piperazin-1-yl-3,4-dihydro-1H-isoquinoline-2-sulfonyl)-benzamide;
10 [2-(5-Piperazin-1-yl-3,4-dihydro-1H-isoquinoline-2-sulfonyl)-phenyl] -urea; and
8-(5-Piperazin-1-yl-3,4-dihydro-1H-isoquinoline-2-sulfonyl)-quinoline.
(x) The compound of (v), wherein R? is phenyl; and R' is hydrogen 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
2-benzyl-5-(4-ethyl-piperazin-1-yl)-3,4-dihydro-2 H-isoquinolin-1-one.

(xii) A process for producing a compound of formula

RIO
|
N
(R9R80)2< >(CR“R7)r
N R*
RS
O
N~
(R )r; . !
R 0 Ie

wherein n, R}, R% R, R4 RS, RV, RS, R, R and R? are as defined in (i),

20 comprising:
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N (ROR$C) \ \(CR6R 4 7)r NR3 NR2 (Rl) ORRI I g
wherein n, R, R2, R3, R4, R6, R7, R3, R9, R10, Rand

woeboanesias defined in (i). WO 2004/ 078176 PCT/EP2004/001751

PCT/ EP2004/ 001751 -8 (xiv) The conpound of formula I
or a pharnmaceutically acceptall-e salt thereof
according to claim 1, whenever prepared by a process
acc@%@mm@a@@mpqmvéo6he@&mm . (xv) A pharnaceuti cal
conposition conprising a therapeutically effective
amount of at |east one conmpgund of fornmula I or a
pharmaceutical |y acceptable sllt thereof 5 according
to any one of (i) to (xi) dn1xture wi th one or
nmore pharmaceutically (ﬁkcgé: (@ rarrier for the
treatnment of diseases. (xvi) e cggnpound of formula I
or a pharmaceutically acceptable spl t ther eof

Se el canent . (xvii)
ormula I or a

Use of one or nore conpound
pharmaceutically acceptable NEher eof accordi ng
to claim1 for the nanufac# e of & nedicanent for the
treatment or prevention o di sese stfate that is
aIIeviated by 5-HT6 agonist. (xviii) The use of (xii),
dips 6 SV atsenT

P B Pt S ST 9583?62%22? bate i s
selected from psy choses schi zophreni g, mani
vdidyr sdonplislide efﬁb@ foghdaR’-80s6r d‘é?resem ﬂ?qew;deﬁn@oqfl@@r kand G is
g%; ntion 15 deficit disorder, Parkinson's disease,

otrophic lateral sclerosis, Al zheiner's disease
and Huntington's disease. (xx) The use of (xvii),
whe(siiin Atirecess &6 asedusingacompayndsé ormuer der s of t he
gastrointestinal tract. Unless otherw se stated, the
followi ng terms used in thisgépplication, including
the 20 specification and clalns have the definitions
given below. It nust be noted\that, as used in the
specification and the @gi® e (ﬁfaons t he singul ar

forms "a", "an," and "the" Iuﬂb plural referents
unl ess the context clearly d| es gisher wi se.
"Agonist” refers to a compou atYenhances the

activity of another conpounJ

(R, o R° R

wherein n, RL, RE R2, RE RS, R7, R®, R, R'9, R°and RY are as defined in (i),
comprising:

reducing the compound of formula

}
N
N\ 67
(ﬁR%:// (CRR),
N R
X R®
N_ _R?

(R, o R® R

wherein n, R}, R% R, R*, RS, R/, RS, R’ R!® Rnd RY are as defined in (i).
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25 "Al kyl" nmeans the nonoval ent |inear or branched
saturated hydrocarbon noiety, consisting solely of

w@e a0oborsiand hydrogen atons, having from one toPCTEP2084/001751
carbon atonms. "Lower alkyl" refers to an al kyl group
of one to six carbon atons. BXanples of al kyl groups
i ncl ude, but are not limted to, nethyl, ethy
pr off§iP), Tbes@mmw of foargmiie W a P@é@lalé‘i}WFHY %Cé‘?RtatﬂEW‘l thereof
aBOREN 1o AalReX %}lr ]!_mocék'é‘ Qccbﬂﬁné tck@m) V)p(xm)
2004/ 078176 /EP20 4/7001751 9 "Al kyl ene"” neans a

l'inear saturated %lvalent hydr ocar bon, r adi cal_ of _one
to §VQ A RMTBFFUACHFTIOSHOB CamPReds ¢ dhqirRavsiqally sfisridvpamount

ob XQE&@ @ﬁ@&ﬁnﬁcﬁﬂid‘-‘(ﬁ'fo&ﬁulﬁ mbﬁﬁpﬁé}nﬁb&tﬁalﬂ;b&@ept@&l@ B8 thereof
t hyl'ene, et hyl ene di met hyl e | ene,

am%wgé%@w onepflHfe HFd qutdéw&ure mfmné Q& m%@ ﬁhméutmaﬂy

2B rablieabridiGor the RRIRRNY of HRANS;. 8 nDi ety of the formula
, .Wwherein Ris an alkyl noiety as defined herein.

Exanpl es of al koxy |et|es i nclude, but are
i mi WHT]P%CO“P@%MI}D ormgglp b ey a Phagpcaitsrly Sesrrintlg galt thereof

akbédf@ing 1AL RY O MbrSthe ubedsah&ditMneht cOMpound t hat
d|n1n|shes or prevents the action of another conpound

or rec or .site. 10 "Ar novalent C)

B EL PEPBTA BEF %%%Llyd[gg Trapua ﬂo o aamaﬁ%%cly acceptable
sl the®dof lﬁfdo@dﬁﬁ k& 1RO ![rgérl the ﬁigﬁ?facfﬁg@oﬁi IYlEdl@irgkaﬁ f@llaﬂhe bfkfatment
optionally stituted as efi.ne rein anples o

OF PV eRBO RO ediseateig &hatps gllegiated by - ﬁfﬁ%@astt o, phenyl,

napht hyl , napht hal enyl, phenanthryl, fluorenyl,

I ndeyili) Tp@ﬁueaifeﬂwl whazi @eyllsease @t)&i_sedion{}ﬁrsyd disdriph@fyiNS.
nethylenediphenyl aninodiphenyl, di phenyl sul fidyl, 15

pen oY Shah ot s PR = BRaRB s B30t rom povhoscs
sbl@@@lﬁ}[wﬂila,rmhmc Ee@tEQK&EJ Iﬁbdrolo@leﬁﬂimaddrﬂ @mgrhory disorders, attention

CEE EEQ%’@&QI I’l%%n $ Cg g%?%yéﬁéﬂ‘)}fnl k;iteral sclerosis, Alzheimer’s disease

andtinyhenesh’ odiypbenyl , et hyl enedi oxyphenyl, and the
l'ike, including partially hydr ogenat ed derivatives

e A S e T AR R

%@u@h&%ﬁﬁﬂ@a@roup and Rb is an aryl group as defined

erein benzyl, phenyl et hyl,
hl h 2- |.pent vl d.the like. .
2 RN T DY BB B AR g

specifivaioanhd shins,dkhectheaehoitipos gmembﬂQWyItmmt ibs thioteg thit, as used

clic rin cl oal k £an.9 td_enal Iy _he. »
Bl inePedirRinfepergRed hans Bl VPP B oo Ao 4p 8l e
igaltte plupd tréfeteant urilss thrdependdadrdyydibtyas otherwiad.kyl ,
al koxy, hal o, hal oal kyl anino nonoalkylanino or

di al kyl ami.no, unl ess oth i
i ndi % 8%1 é% nté)la co Ouélyc at }'(xg'xf)c%srcr%lle ea?t?\}eléf olf r%l(r:lPthgre ’compound or
feudptar @tenot |imted to, cyclopropyl

“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, n-hexyl, octyl, dodecyl, and the like.
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cycl obutyl, cyclopentyl, cyclohexyl, cycloheptyl, and

the like, including partially wunsaturated derivatives
wo benetfi7euch as cyclohexenyl cycl opent enyl , BCMEP1v@4/001751

i ke. 30 "Cycloal kyl al kyl " nmeans a nvoi ety of the

formula -R -R', where R is aPkylene and R' is

cycl gal kyl —as deflned herein. WD 2004/078176

PCT/ g maerny 8 iinearspturgted divalgpidpidrogrelemsragicalgfiope to six

car Bl SBnsas a‘l’ﬁiﬂdﬁ@&j sﬁﬁfa@édrﬁlm&ft%'yﬂr&%ontrﬂ‘&cﬁ lof {HES® six carbon
hydr ogen atons have been replacéd wth a substituent

atpigepenasitiopestideiced2 tdimeylahylgcopiopEshe i2se tigipsppylene,
butgé’ﬁe feh@?éﬁe’ ANRe 1860 "Rd (where n is an integer from

t he understandi ng that the point of
attachnent of the heteroalkyl radi cal is_thro
car HIKORL gRsEniAERAET ofthe termyla rOife irhersis R is 3 aﬁ%ﬂ mOIetY as

d&feh Rb Y| Fxca@h IW@aWﬂ@tM kncldRR, l@aﬂdirgnot [@hRed to, methoxy,
I ndependent |y of each ot her hydrogen, acyl, alkyl,

etbyey, ewpkspoxyomddhelibal kyl al kyi ; and when n is 0, Rd
i s hydrogen, alkyl, cycloal kyl, or cycl oal kyl al kyl

an d“)ﬁ‘i‘ﬁgoﬂist” $efdrs @6 a ComPund ﬁmﬂﬁﬂﬁ&ihmhé‘&%'ﬁé}eh%'the action of
cycloal yl aI , am no, acylam no, nonoal kyl am no, or

arRthelEPIERAYRd 0Trﬁ§ﬁ?§§§ﬁtatlve exanpl es i nclude, but
are not limted to, 2-hydroxyethyl, 3 1lo

hy d"W Phekl a méndWatbh® Xysthl: aﬁk&ﬁﬂtﬁ&x}?ﬂﬁicﬁwo@trhmbw consisting of a
I,hydr oxypr opyl dro ynethg q)(y
rrg)nﬁy, o BT ar%n%tlfdﬁllilg,d QNP Can ptionally substituted as

d@ﬁﬁb)dq{ei?éiﬁ Exa[fﬁﬁllaé/ i Hﬁbletl%-m@ﬁdl& 6et ¢ ot limited to, phenyl,
am nopr.o

naphthﬂsmnlﬁﬁ@kwémwntﬁgin i aﬁl%yn@% Rifptalenyl, azulenyl,

AMehPIl fiRiHy: 1en@r@thymmnnﬁs&ﬁ h@fwldipmdﬁ lsulﬁdyl
net Ian1nosu fon 'et h

h m fon
dﬁ?li’@nYlh@quYkéhP}?BY e s g %EIWE ptodionyiy,
?{an‘}l bé%o@:@imyque%z&)@z&l%nﬂ' B@z@f)@@ﬁdhﬁy\]{lmﬁz@ﬁperamnﬂ
Ieas one. aromatic r% gont I_Ni one, twg, or three . 4
bemmm@hémbbawnscgp lirel) metBrrediongphsy stiviegdiotyphenyl, an

th g ﬁicﬁﬂhﬁ% SRhigd Gerivitivhs theRofinder st andi ng
that the at achnent p0|nt of the heteroaryl radica

wi Il n tic .ring.. The heteroar ri ng naype
optr@ﬁgﬂkﬂ ﬁgﬁ W§H§§H@¥PFH§@JHE¥§Pﬂgg aﬁﬁ?%%r cal

het er oar yl nnletles i nclude, but are 20 not limted

to, —Rmbdﬂliéi’b RF is a8 WIn¥ g rodpsdhkﬂaé’ ad y aryI iﬂo&fj @b Yéfined herein; e.g.,

i sot hi.az Z0o thla |a azi
bR 5K, A S DD S Oy 2 E LS s mples of
apylslieddyl . pyrrolyl, pyrazolyl, pyr|n1dyl qui nol i nyl,

i soqui nol i nyl, benzofuryl benzothiophenyl

benz, Lan benZ| azo nzo xazol vl, ...
benol NLGRE a0k o BENEl LSOy HERAORXRBIY L i o
rhENZ Qﬁ)bﬁ@ﬁl)i& ringsh dl?lﬂy)hlk Tan Iopdahglly,betshmmhtﬁﬁ with one or more

iazi ui noxa RUr Ui naz n

s RBTR Py TER R Ry TRty PEsrare i fyA O3 Bkalpys b
HFRPyN¥nino dh@ri@ﬂltyﬂb}thmoa&f dlﬁkﬂyﬂnlrﬁd’] anekBa)theﬂ(mse spec1ﬁca11y
el R S A A S B R ROV BRich B B opropy

dydbBiigha @I&Hﬂﬂt}ﬂ cytlehextyl, tc@clahep@dkk&idl thej ake, nﬁdlmxhng)partlally

unr;Lt?lggted Erivatives tlglereofj 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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"Hal oal kyl " neans al kyl as defined herein in which one
or nore hydrogen has been 30 replaced with sane or
waledokersamé hal ogen. Exenpl ary hal oal kyl s i ncl uBKET/EP2004/001751
-CH2A, - CH2CF3, C}QCKJB per fl uoroal kyl (e.g.,
-CF3), and the like. Fbteroc}@foan1no nmeans a
saturated ring wherejn at |east one ring atomis N,
H orfetroslay| Meanyg ap By redicalas dgfinsdRprein ovheT¢18 ORe-diyo or three
h?!ﬂ@glex? Qt%ngr}ﬁb'@beeﬂ@e@g%/ M@é%sﬁﬁ@ﬁﬁﬂ&%d@@tlﬁ flectedlom the
Het'er ocycl y| " S.a nDnova emg sat urated noi
g&‘ﬁ%Ps‘i@ﬁlﬁ%‘Qﬁ of- Oé%qe NPoRt #rdeS(@nRg&Vheraady ﬁbm%gehgoaﬁto 2), with

th\@ndePltat I & BraPihel ot JIGHSLARP B’ﬁth(e GRRSEAN k&1Mkal is through a
nltro en or squurL The heterocyclyl r.i

%{Wléﬁﬁ&lp%y ishirsksegeanyrary 2kl geoalad qﬁév’@lpﬂkylalk% R and R
aFe%H@;Le%aem heL&l %XPB})HIO | 841, @yl eyidwedleyl QU BEIRyIARY]; and

[imted t pi per i pi perazin

hsRBE g,eR 5 hidiogem 2l a nf/ ﬁquoallgg,,lqr éyqlgﬁlfc/ix}q:lkyl and whennis 1 or2, R
i OAMEAZG L ToGBY k}ﬁlddag?@ 'nmrﬂ) nylhﬂ?uﬁﬁ%@dﬂdﬁﬂ&l/ammo, (l)r dialkylamino.
e

r|d|nyl , oxazolid
e@msqzt@uwecwcmples i hbmﬁ ﬂﬁ?DOt ltrmt%dzf@b pdivAyaxyethyl, 3-

Hﬁ%&;@@gﬂ quyayéxgenz S héth xih 1,84l aaﬁ rogll 1-

I'soqu n1dazo th|a |azo

Hdrgrmethle- hyleaicas ik Jbyeroh anghylpropyl, 2
&lﬁhsétﬂ?adig %ﬁmp{‘i B@s)ﬁﬁt%ﬁx)’lkth# %ﬁﬁd@ﬁﬁ&&ﬂiﬁeﬁﬂrﬂ

I ano ot hi a@nor phol i nhyl sul f ox
atnnnawbﬁopﬂemyhwsmnsmfmylp@pﬁlymeﬁaﬂﬁrmpﬁ f,ﬂnylmethyl
[
S A S R A
partial ly unsaturated derlvatlves t hereaof . 'Cptlonallg .
subsHetarpagl” megne o mEweydlis oabispelicaedis afibtin 12 gngjatoms having at

Qﬁ?@ﬂé aromau@ ﬁBQ‘c&%ﬁWé one, tvl;@'b? Hﬁ@é Mha h&keroatoms selected from N,
eterocyclyl™, neans Tan_ ar nyl > “napht hal eny

Q@r%ﬂ@rr@@ﬂwmgamngw@pmb@%l Wv’limh% Hnd@sfé{ath.nsﬁlawt’gye attachment

firh A &G o AP EREAORI L oM £oRRRC HRg! PHE heteroaryl ring may be
substituents, preferabl one or two substituents

cgéjo@@lﬂ)é@bﬁtpt@mdgqs |d9ﬁnedclye@¢1galf,}1@mples of @éqemyp@pkw include, but are
1{'5?2]1 gl Kkﬁdi}xﬁﬂ %X&Jlﬁ}’lgoxa%&rlothlﬂom cisotﬁﬂé%l?llx, oxadlazolyl

am no, y am no, ‘nono- al am no

tbnadmmgl apiapioyl, Haﬁru&lhwfsothwavlomlmyl ﬁléﬁl@flo@wwl pyridyl,

%gﬁ’ﬂg@@ 590 @/?inlﬁﬂﬂeﬁﬁ:nf) ol pl 0 %D@mgﬁﬁ)fﬁg{ $enzothiophenyl,

@R tREOpE exmmd—aéolml bsnzaﬁxam{yé@énzq%ﬁmmlvlob@mﬂwzolﬁ

g?tjcf)%aéigarzgl gx?fb%?ﬁ%?lg I OWXQ%H&ﬁ Zi(wlaznﬂmche%dx%hnyl
wmnybmgnwalmil q)umcdxzmyt GROIRhyT @czmafr vl (oam@lvh aze@m%
ﬁgzcﬁf:pﬂxéfgﬁagcrhkg thé Bk 11‘1(!%(11&%@3 %ﬂ}ﬁﬁﬁro ge‘ﬂgfeﬁ‘?ﬁﬁgﬂwey thereof.

and are,” 1 ndependently
of each ot her, ydr ogen,_ al k cycloalkl

cycl B teymaihela” anéhéﬁlygerbrvvbwgrwq aHekippd mzsrchirg&%blﬁgefer toa
LM RentTRANS, hiteo H:BHR, W ot he meani ng conventional |y
aSSOCIated With 1t in synthetic organic chenistry,

an atom or group displaceable under substitutio

r eai:tHaé@aH@é neRee el aslelimst berest in wich ARC OF BOPSLY rogen has been
Bk abRith Bithe &F &fBRht hdlFEdne Fxb@plab@hA8ARyls include —~CH,Cl,

—CH,CF3, —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.
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al kane- or aryl enesul fonyl oxy, such as

nmet hanesul f onyl oxy, et hanesul fonyl oxy, thionethyl,
whemwaersasul f onyl oxy, tosyl oxy, and thienyl oxy, PCI/EP2004/001751

di hal ophosphi noyl oxy, 30 optionally substituted

benzyl oxy, isopropyl oxy, acytéky, and the |ike.

“Modul ator” neans a nolecule that interacts with a

t ar GHeterauyelyl” mesns e manegalentfetugefed mniety.coasifistg qfjone te three
ri%lgs, 1&&)9&%/%{15% 8%, 8199 Nr$hree @F fhul IB@te&dalf@ms o%fzﬂr&ﬁ Ghitro gen,

rein. 8176 PCT/ EP2004/ 00175

- oxygenicmalfur) o he beseiosydylirins mavdreontieasllit swbstiyslay defrgd herein.

Esé%igfem &@r\é‘éﬁyl Bojet s IR BRGEe § rgfeéd tr&eﬁl‘foeﬂ@ltn

escription in 65 i nstances
pw;#ﬁaatzenyl,thten@lgﬁtw@ﬂ wepioumpyaeledngceyurzolidingl imidagelied,

]

nmrganlncyl,stbiaszelmmylosotluaﬂ@lndmﬁoqmemhdmvéawan nl, sonviaetinyl,

bgﬁmhﬁg{)ztog}ii qgﬁﬁla&& 1dlﬁﬁrlgjéntzgt% olR ﬁﬁh@enrzﬁ?zgwhﬁﬂlyp%}ﬂglroﬁnyl

nction therewt

tﬂxmcémﬂmlzsehepmmlueﬁn@yda@mwﬂ tthmamg)rphohnyl )
PG e i o

or I'de or oet hane,
d:ﬁn;alrtsyd;meohrgd tetzattydroquiealayb tetmednmumvélmﬂy indhieyike, including
propanol , isopropano
zuuﬁﬂﬁgbﬂgk?ggg%nmﬁ%%@%%éﬂ pyri di ne, and the i ke.
Unl ess specified to the contrary, the solvents used

i n t'Rptiopalbtsubstgu " twk@nmsg%@rﬂsschénwtbn 2l ‘e Phemt s
"\A%I\_/tﬁgﬁeﬁyl" " %’t@x{b%?‘%ft"h&@ll& A (h?&h @‘E@ﬁ‘ﬁ I‘ia‘ibﬂhalenyl

use i'n prepar| arma

hetarpoy] ¢n leterpbyatyl WQICQesn@ptg}rjayy gﬁ;fs’@tutmnd@md@nﬂbw@h one to four
sﬂsgtgttlgﬁts,ba gﬂ 09 V}ﬁcﬁlel& e Eubsaueﬁgsvgﬂe@ HRdgsikabLeland,

chis accepta or veterin

qwe]loml@]slkas hitgratkyb hadreeakli led, nilse. cyamh évmwxlfcm 4mgino,
ﬁgﬁﬁgl%n gl:l#lﬁmufg dfaf gll%%‘@ qjxafggg(?ls h3) @{g}ﬁ(&}gf H@t%rc%ﬁ&ll urea,

arnadeu 1C acéept a
dﬂma]b ghaeedfonyh eC@&iIW&leﬁ: R phadragen) dgl.chendor iphm)ﬂ@lbsfl

r C
RO EBLIEA AL o YAl ock i o
1B&dr8genaf? 208 nghﬁdr@%érﬂ ill,l E}fcltfaﬂ@l a?‘;tldalqulddk‘fll Bheagl 6,
phosphori c aci d, formed with organic
;atmnabus/ucm ASRAR D GONBR de belrezenésal ingEiromi 0o 5 K and R arc
benzoi c, horsul fonic acjd, Gitric acid,

mdhm@sumhf 1@ rogeacirdlkyh and RE cerdR Y areyindepersdsndr pEeagh ogher,

[
I%bdgggxy%%{ ’%?OéﬂJX ﬁ%%@ﬁﬁ@% %lh&%}hkﬁ}(@&ﬂl c acid,
| actic acid, nalelc aci d, nallc acid, nmalonic aC|d
nandéteawnagrqxlp meehahe SuoURowitk theaperning rosieriigmllyagspciated with

I [

€M GRAAR AGSLULARLE, BE) b o BRAR LR B ution
reattinn ¢qndrmmy Exaveplexofdesving m@psm@ludqs lbat argmog mited to, halogen,
[iRLEd, ﬂﬂfoayﬂoségz Gull QLARLRE &S8R 1, s RAk& oxy,

conpoun
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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replaced by a netal ion, e.g., an alkali netal ion, an
alkaline earth ion, or an alum num 1ion; or

wW@owndigiaé es wi th an organic or inorgani c basePCT/EP2004/001751

Accept abl e organi ¢ bases include 3o diethanol am ne,

et hanol am ne, N-nethyl gl ucaniaé; tri et hanol ami ne,
tromet ham ne, —and the |ike. Acceptable inorganic

bas €9ptineallide “eittiomalii rmeapd teatitresubsetueniinsesay feor

L ASShdTh L8l8ot SQAE URY Bk RANALE e ﬁaqHysr{ht h
g S T ik ot A00L WIS EP2004) R ARt heignees where
t]pfr ekt oTed cpstanae eI ipstarces it which itsdaes 50far e t he
salts formed fromacetic acid, hydrochloric acid,
sul phukid saed %eaﬂﬁtaﬁf ARSHE fc‘aﬁﬂi@xoﬁcéy%ptﬁﬁﬂ & i%d?cﬁh@ln
phosphoric acid, taric acid, ci'tric acid, sodium
potassium cal cium zjnc, and pagnesium_ |t should be
undeFsrigrrgania selvent] of dneitsplray” msaphikie salvenids wartupder the -

BREEBhAY e $&ctiSn banF aedcHeed ﬁlcaoylﬁﬁicuaﬂ ehdr byt ﬁx@dlﬁ'&ng for
(solvates) or crystal forns ( IynDrphs) as fined

efemBlenbengene; Fluerieneceipnivila dirayBrotean: N N{anetayligrmamide,
chR¥: St UghetANGe RIoPHE B8 dich b BhaByY, Ql@c}ﬂ'&%gthane, diethyl ether, ethyl
i'nterchangeably herein, refer to_ any npound whi'ch
acelpigaasatonsnmsdn] ¢bylkeicne: mathagol a@f@ém PRgPaRPls 189 RFQPENA, tert-
HuflanoY, 'cﬂ@xaﬂ@ %rﬁw aRd BRNKE. UslRdiPenitisd &5 8d chPtrﬁ*y, the solvents
manmal i an s ect. Prodrugs of a’ 1o cqnpound

set mﬂharqaca%s Prtbppicsant ByveRBem pifiiAgt spfEcrds: mor e

functional group(s) present in the conpound of

f or mph 2-nha e i SUG BcRp¥Ble” hiahs fHﬁ@WHRﬁ'lg el O PhePiri

be cleaved in vivo to rel ease the parent compou )
hearesyEcal sempastion thad irgeaciatly sads mopaLoxic, JdreangF pologically nor
M&Wéhﬂd@éﬂa%fb arﬂrlnauhésbcﬁﬁ%ﬂldgfs QH&ﬁtdEl@foP QBRI aDfvell as
Formula | is bonded to any group that nay be cl eaved

huymar pharmgceidigaliseat e the free hydroxyl, anino, or 15

sul fhydryl group, respectively. Exanples of prodrugs

| nclpigrmRehtiaNe aB@btabldBaft@thfla@ompBahe hfeafi€salls that are
acetate, formateée, and benzoate derlvatlves

@a@ﬁg{@@ly(aéciftablw aNdeﬁﬂeéé]FFFylP JE RS WMT dggired

1%\13@1519&5{0 i QL RRAIf i IQHQ[& domhpeaRBOSR@sSsaRt infRideul a |,
acyl ‘derivati'ves (‘e.g. Nacetyl) N Mannich bases

Schi ff_ bases and ena nes of am ctio

gr owAsid adgiioresalts forg ‘@31 ot Sata Sueter® TBreRLrispacid

ket nanskial Aehyeecidtifrinetd, QH@dgh@fl@ Hgg, dod tﬁ@Hka At med with
of Formul a I, and, tﬁé l'i ke, ? gaard, H. % d,
FRAIPE AR LGN amceélz acig) engeesyionig gy 2@t BIEDPTY %%C act

anst dche eﬂh'aﬁ@sulfoﬁ)fcQhﬂcfdrﬂﬁlcg&ﬁlu Plucéle Ipt@’ﬁ@ h@e tdngniyeidpglutamic
means bl ocks . one react.ive

| |
LtV AR R %§|a3§oa%%@f%aw§wwmc apid, Tactc cid,

FHRM £/, n[aﬁ@@&ﬂ%afbﬁﬂ: R, ntRbEliORiD wetBBledfon¥ed3d, atuconic
anot her unp r ot ecte qe)actlve Sltea:ln the rreanj ng

SO o Ak G aR B AP s eVl crRcldy Fichiags gcid, tartaric

£0E M- 3410¥nes BRE 8 A d REACLBARSOhciE hing thoMeRbi on rely
upon the protective groups to block reactive nitrogen

and/ o L ?xyg n_atons present in the .reactants.
&1o0

exa whenrg aclghis PROTQR et mqueé%e@baoxg%uncf either is
;é@!aﬁ:éd:’gﬁ@ mRED RS kig)@n alkali metal ion, an alkaline earth ion, or an aluminum

ion; or coordinates with an organic or inorganic base. Acceptable organic bases include
diethanolamine, ethanolamine, N-methylglucamine, triethanolamine, tromethamine,

and the like. Acceptable inorganic bases include aluminum hydroxide, calcium

-hydroxide, potassium hydroxide, sodium carbonate and sodium hydroxide.
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group” are used interchangeably herein and refer to
t hose organic groups intended to protect the nitrogen

wW@e@azelaé nst undesirabl e reactions during Syne¢iBEPI04/001751

procedures. 30 Exenplary nltro en protecting groups
i ncl ude, but are not limted-tld- trlfluoroacetyl
acet am do, benzyl (Bn), benzyloxycarbon

(carlis @é?fﬁlﬁ%&lgarrr@%‘ﬂcﬂbv aGeeRtARl% §abe ﬁ%‘iﬂh% 3}t 4p1pstl from acetic

arardﬂhwreaﬁsﬁy&&esxa@ahngwhd nefhan QulfexY anbeamec acBOPhosphoric
the like. Thé artisan in the art mnll knom1hom1€

ae:»ﬁio g iarig agidonisicragids s9fEUBaRRAFIURCHSVET ZiRn Anq BrRgREFEIM.
ability to wwthstand the foll owi ng reactions. WO

2004 hoB1d76e R{dbt b DAL Qpﬂe?éénces ffphas@hatiedly Bpisble salts

solven addl ions for t contain either
inelgfe s dqigion forpsiso w ORFigetiprmas piphgkas defined

Mélﬁ,%f&hesﬁmcfdoaaﬁﬁwﬁ@thave a tendency to trap a
fixed nolar ratio of sol vent nol ecules in the

cry ||InQ[SO|I te, thus form ng a solvat | f )

the hiteam Predieg é«n ﬁéOir&svmhéchfraﬂ%éfduﬁeg H&ewﬁa%?e@v herein,

fe&e &|> idyﬁoﬁq{o‘aﬁa&ml&l I?Ieagala ah ,a]gﬁx}éq)ad&lﬁ akugadceoxfdgfgmed?nﬁula Lin
conol at e rates are or ne l.nat |

o syFh ﬁmdéu%ﬂgew@ged&? %%rewaﬁ%% 1055 O‘%gdf‘h‘:’é o

@SRl G forbfhlahire Bréﬂﬁﬁad@rﬁbdf}@ﬁ Mol thérefah&slaBgroup(s)

e e e LTS B ki Hhe ot By e
dﬂ&ﬂedfﬁmmi 8 relMaER ﬁar&ﬁ&@&p@ﬁﬂd nPfUél@ﬁ Qﬁclu&é"@mﬁ@dmﬂls bfformula

cl ass cl.udi ng,. but n ted to, man

Ip‘?’]ileﬁﬁlfl dTRs% HBINOE ¢F 3 @ouR ind, 80189%145 %f;fém&%dl 5 bonded
IR BYo PRBEH 188y bd AéEA Wﬁd ® I@%}&; RrafSthe &eb wdro&ﬂr mﬁlo, or
shee goats, ‘and swi_ne; donestic aninmals_ such

BB Leroupg§sPeatiie dpamplesiob Pradsigs Indpfarhpsare ﬁ‘@F hlaﬁttﬁa to,

Js%?(bt acStheNfoRBafcdlfl bdiz68e dAMFhtigE) NBRRIAS: (3N A Nbhe
anpl es of _.non-mammal s j ncl ude, but are not

qhirrrﬁthYéednun@carb@wé)sof hydEryHEnstiogel sropes insprPosngj edprmula I, N-

Q%P&rﬁ@ﬁveg ?@Qt}@—a@et??[\u\/ﬁaﬂlnﬁ'h LRSS, RhifBBKes ahd enaminones of amino
herapeutically effective anpunt” means an anount of

fng gioUPs Ipaimesyprstls, kefads apd erplesterset ketopp pad aldelyrde
fune@ddal o%. 91§&%ﬂ?0L§1H§‘B?FOI‘H§JI§PfaBH%eQH& {0 B%BH@%‘AI rdSE'PhDezngn

treat ne di sease state her aE cal y
@ifl?r@étqgv ep lafid basevig, Newaizrl-Qrdpd PRy, ol thadike.

conmpound, di sease state being treated, the severity or

the dirsease drbGM&dpréib&i o@ﬁ'dmee[rﬁ‘altﬁ’é $r¥8 Wﬁdﬂsiéle@ﬂively blocks

the subject, the route an orm of ad n1n|s¥rat|on

PRAJFSABIE St inarubifungtioairompovadised) thafa chemiral ﬁ%ﬁcyon Can be

eraed bﬁt‘ s@l@@cﬁvelyaa@ gn%@@ﬁnﬁ@?&%@eacﬂh@sﬁ&ﬁ S m%zh’ﬁﬁ@ conventionally
defined above' "those defined herein" whe

rsep@ated wehdlgn ayntbatpq dsrastih e fis prosessesyf s éwéwé@l feheupon
@fe?vggtegtﬁfe'g% eﬁs%‘ bRk b VANt EarRBoMBlyberPstoRls P &EASH the

preferred and nost _preferred definitions, if any
regelenlsi Ao exemple; thedermantamipgp-piolgriingeurtande mﬁﬁ@ge@d%@tectmg

%% gv dreRfsEY R LG Emy H’ér%i%aa%@ réfePicfthole Rgarfi@bPupPidihified to
i cal synpt ons ~of e di sease state
protect the nitrogen atom agamst undesnable reactions during synthetic procedures.

Exemplary nitrogen protecting 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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not to develop in a subject that naybe exposed to or
predi sposed to the di sease state, but does not yet
wezpenisance or di splay synptons of the di seasePGI/BEPBN4/001751
(ii) inhibiting the disease state, i.e., arresting the
devel opment of the disease st¥e or its clinica
ynptons or 30 (iii) relleV|ng t he di sease sta
" e. Solakess inprgns additigps lsgnytie ﬁ@ntﬁ@gq@g%ﬁt@ﬁ&@mef%or non

st@icﬁﬁﬁﬁ&n@ baloBnBlofkéifert! Bohe BbmPYHIsHiFe 2 WAdZRGAL A8 L Hked
PCT/ EP2004/ 001751 -15 The terns "treating

molagetie of sefrenampleckleatt tha grvsitia spidd gate ﬂpgls fosming a solvate. If

K\ B Vehftls wat8 R it BARSd AAIyAshtwHERhE Sl 15l coNBT, €he
reagents under, appropriate conditions to produce t he

solyriF Earmed 1namipleohalate Hadiates arqlopaee by the cogtiatipnipd one or more

nfRIES ba el Wﬂﬁtonte R thes@B&AA RO MIhieR (Y WHUCREIAII® molecular
I ndi cat ed and/ or. the desired product may not

stgtecas ShE) STSh cs)mtégtnqn bringablq tp IPFE9NE RE %%Ydtater on of
two reagents which were initially added, i.e., there

MRy «Hgy; Qe mRhnd MA@ ndal a@lﬂ%ﬁLﬁhﬁﬁnﬂ\b Bt BEaR Wa@eheltber of
t he ntxture which ultimat ds to the_ format) on
ﬂaﬁ mampaalia glassinedingaPemat ﬁéﬂtﬁé ai’éunwo@% pumgp primates such as

n%lzes ah@ StHE Eﬁé}%hatrﬁ'&ﬁ(e?' gdiek; Farlrh b SinAPducR @E taﬁ’tﬂ’e h&rses,
Beil stein Insti

b@?ﬁpmaé% P%@W@?s‘i%sﬂé Fﬂlfrﬁ‘{ﬁ S@élh a5 I3Ppish dges: p ggés laboratory

aﬁﬁ&l@ﬂﬁidd?n rl)ﬁeﬁ‘@ r§%@l§ E@Ita{%ér BricelAd Qﬁﬂé’aeﬁllgﬁ AR thelllk®. Examples of
UPAC nurrberl ng BOSI tions resentative

D|0§dqﬁlll“ﬂﬁ‘t?llﬁ 1ﬁ@ﬂé@>r\a§6m¢d§>’f gfer T%é’drdﬁe?rﬂét e fike. sHhsdfrmp ysubject”

dtogsenétquHte npa?hétﬂarﬁdg@or #&xN2 S The chemical structures
omn herein were prepared using ISIS Version 2. 2.

open val ency on a carpon, nitrogen or ox
¢ he “Theape kel AR L eags FhEmeEn g Fa s e when

ati}{‘ﬁlﬁl%% to-l;;rkﬁbjeetvf%mrleﬁfhgmcﬁééh%t@ QERFRAES: t6ffftd Guch treatment
formula I: NVY | and phar cegtlc

forcibe &esabﬁeétaéfal Tfse é‘herwe@aﬁ stiedsreggount méf‘g% cpend: ng 6n the

compound, disease state being treated, the severity or the disease treated, the age and

relative health of the subject, the route and form of administration, the judgment of the

attending medical or veterinary practitioner, and other factors.

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.

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

clinical symptoms, or

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

disease state or its clinical symptoms.



20nis fromO to 3; preferably mis O or 1; X is
-CRaRb- or -C(O-, wherein R and Rb each
w0 nabepesident |y are hydrogen or al kyl; prefer abd EX00£001751
-CRaRb- and Ra and Rb are hydrogen; ---- is an
optional bond; WO 2004/ 0781761P€T/ EP2004/ 001751 -16 Y
s -SO2- V\henX|s-CRaRb- and Y is -( R?P\/\Ihenx
i s Thetyrms “eeing n onfasting oL Teasting a‘ﬁlae RrelgHag e eencal

rEaQQSH %Mﬁpﬁddy F?éxemﬁdﬁjg RELH rﬁBreefE his unﬁéﬁiﬁréﬂlﬁe Boriditions to

are dr ogen; dependent | il
maqhtpe ﬂéﬁ lklyhcateﬁané/@r K4 desmd W&Mr ShOHiiﬂ %%@Pre%tﬁ éﬁa’f the
r@%@ﬁﬁhlﬁ%ﬁﬁé&gme 1§E1@1ﬂd Bﬁd/ Os‘fﬁed%fslred: ﬂ@t‘rh'ﬁeﬁ{ﬁb necessanly

5 resiltfditasilpfron tlze acpmbm@tlana Pz’fo EAET LS ‘ﬁlb‘ éfﬁ%felﬁtt}aﬁv aii(éfd Le., there

%/}ﬁt; R e %t%edlﬁ@ﬁe&fﬁircﬁ QfeyPrBhudea 11"1] A Omis@helrhi€d ultimately
s aryl, eteroaréﬁéor cyc oal kyl ;

lmdeft@ﬂﬁkfblgmﬂi@nloi the ipdicgtedpad siteqpiadUcChr ef er abl y,

R2 is optionally substltute phenyl or optionally

su bs{?q g[a]ﬁérﬁdtﬂa"ﬂghﬁﬁkﬁﬂﬁ% usedlif] tBiy Qxlibpﬁé‘atlﬁl‘l@mdsed on AUTONOM™

2- ha nyI - hal oph eny, 4- phe

24. Q,@Bqﬂgﬂegﬂﬁétﬁype compptenized|spyheB Ifi‘?/q the gqurqﬂqu&b}ﬁé%ystemaﬁc
10 rgorﬁ lat ky &e&\ﬁlvemg’%éhgieggl@ﬁk ypjl kﬁ{p }Me$n€§1r% JAthdpdrataphenyl

mpqur@@umysoah né compougstighethied prisieis yhown by the formula:

2, 4-di hal oal kyl phenyl , 3, 4-di hal oal kyl phenyl , 2, 5-

dihaloalkylphenyl 3, 5 dlhalealkydphenyl

2, 6- dlhaloalkylphenyl 2-ad 15
3- al koxypheny, 4- alkoxyphe wlalkoxyphenyl
2, 4- di al koxyphenyl, 3,4- dj phtayl |

3, 5-di al koxyphenyl, 2,5- dlalmoxyphenyl
2, 6-di al koxyphenyl , 2- al kyl phenyl , 3- alkylphenyl
4-al kyl phenyl, 2, 3-di al kyl phenyl 2 4-di al k heny
3, 4- Téﬂ dieky¢abﬁgmﬁl|1res @cgvrdhgpmwepjﬁgwpred using S S Versmn 2.2. Any
l e ad 4rpxlﬁQHé’ bructn@PhtRA] ARates the
%I\%ie% %%{%Q %ﬁéh fuﬁ'ogand tJJIz% ke; rl%)c R3 and R§4 each
15 pnﬂ@menﬂehﬂhygawe hydrogen or aIkyI, preferably R3 and
R4 are hydrogen; and RS is a heterocyclyl of the
for mfhﬁnv&ltg)n C@%@ud@&d‘% AR of mﬁla I.Z Wwherein: 25

Zis - preferably Z is -

and pharmaceutically acceptable salts or prodrugs thereof,
wherein:
20 n is from 0 to 3; preferably m is 0 or 1;

X is ~CR*RP— 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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rris fromlto 3; preferably r is 2; and WO
2004/ 078176 PCT/ EP2004/ 001751 -17 R6, R7, R8, RO and

wWRI®4ez81M6 | ndependent |y are hydrogen or al kyl ; PCT/EP2004/001751

preferably R6, R, R8, RO and R10 are hydrogen. \Were

any of R, R3, R4, R6, R7, R8lI6R9, R10, Ra, Rb, R,

Rd, Re and Rf are alkyl, they are preferably |ower

al kY iis —§Ox wien Y05 aORR — aaddl isof @R e avhgppyis —C(O)-

G -Calkyl. 51t should be understood that the scope

of {fibRid V\E Ys&th QR0 8REQRP 858 RS e/t Blin PN ddrlil® ardiafdir€es or alkyl;

i soners which rrgg exi st, but also thé various m xture

of PrssrablE Pl apd Redndfe are By¢rogensFurt her nore, the

scope of the present invention al so enconpasses

sol ¥ahae iaiensaltlySs Bilo, GORD HNAKyR hefedallil, dryliroxd hitro, alkoxy,
certai n enbodi nents, R2 rmg be, her&)yl, ﬁifflrl\g( r;o%gBXIRf

-1 FFPOpHEN TR - R ITor ONRay OB o Rrehy TO) R or -
3- c 209 RA&MErein 3i8BbMY 10ITEMA R® athd FE bAtOXM @pAYntlyZre hydrogen
met hanesul f onyl phenyl ., 4-am d 4- ur eaphenyl ,

3, 5OHMKAS BredppRlR 18 halogalkeyy QSRS l

2, 5-di chl orophenyl, 3,5-di (trifluoronethyl)phenyl,

2, 5R2 ¢ a7 ha¥sorRe BY bycl 0dtig pedteraBly R uodrpidieRieroaryl; more

2-chl oro-4-f] uorqophenyl, napht hal en- 1-,(%/I 1 suted thalenvl
napBEHgrRRE: B- 3 optgpalfsiisiogts PRepil or qetiqmalipgyRptituted napthalenyl,
embogiRPHenAf z%ﬁ@ﬁhéﬁw, BthAEpheBS, 4-Balophdny 23- @ibslophal, 2,4-

phenyl ,
pheny

6- posi ti f i i ol i . d

or EfsiaTsn sl - dikalephensh RSP BT han-EHAPP b
of  dfidpHeayll 2 KRN aRSIheR &S BilbalylbNedyne-HaRaNyiphehyd, 2,3-
TONINE st A T

R, dﬁ?&loﬁ@ylﬁféﬁyﬁég—ﬁhﬁozﬁﬁylgﬁéﬂyﬂQ%—Bi@lﬁﬁ)iamylph&grl,lZlalkoxyphenyl,
certain enbodiments, r is !tro

\nd Z 1 s gen, such
t haB-REo¥ypheny, bk asmhanyl, §éb‘g‘ﬁ' P@fpé]dngl %)%-rd%@f%wgenﬂ’ 3,4
gr OWalkd:pRLEH, 3@5@&%&?@{& 1, S SraaAusgHhehylf 06-aullaxphenyl, 2-
maybe r)ggr esented by ? rm.fl a | h: Ywé 2004/ 07 %6
PCT/aEwidmayle d-piiylphenyl, 4-alkylphenyl, 2,3-dialkylphenyl, 2,4-dialkylphenyl, 3,4-
dialkylphenyl, 3,5-dialkylphenyl, 2,5-dialkylphenyl, 2,6-dialkylphenyl,

naphthalene-1-yl, napthalene-2-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:

10

l
N

(R9R8C)2< >(CR6R7)r

z

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

ris from 1 to 3; preferably r is 2; and



-18 RI0O RONR $ RS RO7 RERs RENRR3 (Rl)~

XXNY/R2 Ih whereinn, X Y, RI, R, R3, R4, R6, R,
wR3o4eB1260d R10 are as defined herein. | n somePCI/EP2004/001751

presently preferred enbodi ments, conpounds of fornula

| may nore specifically be ofl7the fornula Ii: RI0O RO

NR s R R 7 RER RENRIRR 1 (R/ NSO R

5 RR'AL, B R andh & efach fndepandenly ardiydregen Re alkpd; preggrably R°, R,

RO, R engd. .Ro af.e,as defined herein. In other

pre e’rreagaenboggﬁ%entgg?' conpounds of formula | are of

the formula 1] N ./ 6 RO R, Rs N4 R3
Where any of L Rgfqu, RJ,Q%, RE, RJ?RYO, RS R% R, R, R¥and Rél are alkyl, they
are preferably lower alkyl, i.e. C;-Cgalkyl, and more preferably C,-Cqalkyl.

5 It should be understood that the scope of this invention encompasses not only the
various isomers which 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 I.

In certain embodiments, R* may be phenyl, 2-fluorophenyl, 3-fluorophenyl, 4-

10 fluorophenyl, 2-chlorophenyl, 3-chlorophenyl, 3-methylphenyl, 4-methoxyphenyl, 2-
methanesulfonylphenyl, 4-amidophenyl, 4-ureaphenyl, 3,5-dichlorophenyl, 2,3-
dichlorophenyl, 2,5-dichlorophenyl, 3,5-di(triftuoromethyl)phenyl, 2,5-
dimethoxyphenyl, 3-chloro-4-fluorophenyl, 2-chloro-4-fluorophenyl, naphthalen-1-yl,
naphthalen-2-yl, or quinolin-8-yl.

15 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:

RIO
|

N\ 6
®°R’C) < (CR°R),
2\Z/ )

(R,

wherein n, 1, X, Y, Z, R}, RE R%, R%, RS, R7, R®, R” and R™ are as defined herein.

20 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 may be

represented by the formula ITh:



(RL1)n N R2 ORRII J whereinn, R, R, R3, R4,
R6, R, R8, RO, RIO, R and Rd again are as defined
whnenaiors176\O 2004/ 078176 PCT/ EP2004/ 001751 - 19PCT/EP2004/001751
Representati ve conpounds in accordance with the
i nvention are shown in Table-18- together with the
experimental exanples (descrjbed below) used in
preparati on of the conpounds and associ ated mass
spectroscopy MtH. TABLE /1 me gAut onomy Structure
Exanple MtH CH3 N 1 RBRefiz gl fonyl -5-(4- C) 1
371 net hyl pi perazin-|- -1, ,274- N
t et rahydr oi soqui nol i ne ﬁ RNL 2
n-1-gl- CN) 1 356
Q(NR°HNL 3

2- Benzenesul f onyl - 5- pi
1, 2,3, 4-tetrahydroi soqui nol
2- (4- Fl uor o- benzenesul f on

el
| ~Nys 00 HrN 4 2-(4-M

pi perazin-1-yl-1,2, 3\4n
CN CH3 1 387

rahyq ois&quinoline I\
0 x/béﬂ¢éneﬁylfonyl)-5-

wherein n, X, Y, R, R% R®, R% RS, R, 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:

T1 0
RN R
R® R’
R R’
8 ~ RG
R N R4
3

R

~
~
~

(R, o,
N S<</R
a b
RRR 0 g
wherein n, R*, R, R%, R, RE, 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 n, RY, RZ R®, RL, RS, R, R% R’ R!® R°and R¢ again are as defined herein.



pi perazin-1-yl-1,2,3,4 tetrahydroisoquinoline | N :S |

o(r) H NJ5 2-(3-Fluoro-benzenesul fonyl)-5- CN) F 1
WwW@72004/0p81per azi n- 1-yl -1, 2, 3, 4 tetrahydr oi soqui nBCT/RR20D4/001751

CNISb C OW 2004/078176 PCT/ EP2004/001751 -20

Name (Autonom) Structure ExanpPe MtH H (N 6

2-(3,5-Dichl oro-benzenesul fonyl)-5- "N 1 425

pi p&epresentativgl comppuadsin aceqrdanepavisi e danentph aee showp inTable 1,

I

t e&he‘il gé%lztg%éx eﬁﬁ%nt egarﬁ eg(écfrégc;fb%@ 'b%lo'vb? QI PbparDioh of the

cmn@ogndls-atreitasmw¢dnnswp¢qﬁms¢qw I\m’rHso CF 013 CF3H

N 8 2-(Naphthal ene-1-sul fonyl)-5- CN) 1 407

pi perazin-l-yl-1,2,3,4 tetrahygjgi;soqui noline (s CN,

P

Name (Autonom ) Structure Example |M+H
CH,
|
N
1 |2-Benzenesulfonyl-5-(4- [ j 1 371
methylpiperazin-1-y1)-1,2,3,4- N
tetrahydroisoquinoline ,, @C o
0
H
N
2 |2-Benzenesulfonyl-5-piperazin-1-yl- [Nj 1 356

1,2,3,4-tetrahydroisoquinoline i :
N.g

H
N
3 |2-(4-Fluoro-benzenesulfonyl)-5- I:Nj 1 374
piperazin-1-y1-1,2,3,4- F
tetrahydroisoquinoline | /©/
_S
g
H
®
4 |2-(4-Methoxy-benzenesulfonyl)-5- N ¢H, 1 387
piperazin-1-y1-1,2,3,4- o}
tetrahydroisoquinoline Neg /©/
o3
H
N
5 |2-(3-Fluoro-benzenesulfonyl)-5- [ j 1 374

piperazin-1-yl-1,2,3,4-
tetrahydroisoquinoline @Q /@
N.
S




Si O0H(N 9 2-(Naphth
407 piperazin-1-yl-1,2,3,4- \
wo20487807© , S 1 \ \ HN 10

al ene-2-sul fonyl)-5- CN\N~ 1

t et rahydr oi soqui nol i ne

2- (2, 5-di net hoxy-benzenesul fonyl )-5- N 1 417
pi perazin-1-yl-1,2,3,4 tetrahyroi soquinoline N o

PCT/EP2004/001751

QCH N2~ o | QCH3 W 2004/078176
PCT/ EP200xno0e1om-)21 Narme ( Aub6remye St ruct urBxample M+H
Exanple MtH H (N) 11
2- (8- Chl oro- 4-fl uoro- benzenesul f dhyl )- CND 1 409
3-plperazin-1-yl-1,2,3,4 tetrahydrdi soquinoline N_os
116 F |2-G5-Hichigrogbqzenssyldenylbemzenasul fonyl ) -5- |C NB 1 | 425
374 [piperpendzyinbbistt - 1, 2, 3,4 tety oi soqui ngl i ne ~
N S|tefrahydroisoquinoline N‘s"o o
S
Cl
H
()
7  |2-(3,5-Bis-trifluoromethyl- N 1 492
benzenesulfonyl)-5-piperazin-1-yl- C@
1,2,3,4-tetrahydroisoquinoline NS o
O,' 3
CF,
H
N
8 |2-(Naphthalene-1-sulfonyl)-5- [N] 1 407
piperazin-1-yl-1,2,3,4-
tetrahydroisoquinoline o
Ms! ®
e
H
®
9 |2-(Naphthalene-2-sulfonyl)-5- N 1 407
piperazin-1-y1-1,2,3,4-
tetrahydroisoquinoline N‘sfp
:
H
N
10 |2-(2,5-dimethoxy-benzenesulfonyl)-5- [Nj 1 417
piperazin-1-yl-1,2,3,4- cH
tetrahydroisoquinoline NLO 9T
S
g \©
O-cH,




N 13 2-(2-Chl oro-benzenesul fonyl)-5- CNJ 1 391

pi perazin-1l-yl-1,2,3,4 tetrahydroisoquinoline (r) .s
w@Roo4478476 14 2- ( 3- Chl or o- benzenesul f onyl ) - 5- (N T/EPBB4/001751

pi perazin-1-yl-1,2,3,4 tetrahydroi soqui noline 0O

(~N.s, OG HMNL 15 2-(3-Mthyl -benzenesul fonyl)-5-

) 1 371 piperazip- | -yl-1,2,3.4
tlet r ahydNonsOtioneti he 0 i N, [Str@gure\ | Bxanple [M+H
2004/ 078176 PCT/ EP2004/001751 [-22 Nanme (Autonony
Stricture Exanple MtH H N 16/ 2 (2,3-Dichlorjo- ( N)
1 425 benzenesul fonyl) - 5-pi per 4 [
11D |3 (X Chiarpehi{faereragencndianyb- \ 1 409
5-piperazin-1-yl-1,2,3,4-
tetrahydroisoquinoline
F
Cl
H
1 N
12 |2-(2-Fluoro-benzenesulfonyl)-5- [ ] 1 374

piperazin-1-yl-1,2,3,4-
tetrahydroisoquinoline CC
N. O
S

13 |2-(2-Chloro-benzenesulfonyl)-5- [ ] 1 391

piperazin-1-yl-1,2,3,4-
tetrahydroisoquinoline @j o
N.

H
N
14 |2-(3-Chloro-benzenesulfonyl)-5- [N] 1 391
piperazin-1-yl-1,2,3,4-
tetrahydroisoquinoline @\//\
N
S
0
Cl
H
N
15 [2-(3-Methyl-benzenesulfonyl)-5- [N] 1 371
piperazin-1-yl-1,2,3,4-
tetrahydroisoquinoline e
sS"
C’)I

CH,




a a

CN~ 1 425

N11) 17 2-(2-Chloro-4-fluoro-
benzenesul fonyl ) - 5- pi perazi n-
wa 24878176 et r ahydr oi soqui noline O |
18 2-(2,5-Di chl oro-

| -yl

benzenesul f onyl ) - 5- pi per azi n-22y|

N s

( N1 409

O CeCHEPR00MO01751

1.2 3. 4-tetrahydroi gsoquinoli ne s NCI 11 O¢cl~ HN
19 2- BerMathe GAbpemalzi n- 1-y| - 3, trugtige 2 322  |Example \M+H
dihydro-2Hisoquinolin- | -one | N 6 O ~CH3 |20
4- Benzyl - 5- (4- et hyl - pi perazin-1I| 2 350
Wl )13, 4-di hydr o- 2Hi soqui nolln-lgo e Ni N 6|]0W
2004/ 0784 %3-Piler2004/ 001751 3~ Nane (Autorjony 1 425
St r (eenaenes Fepiperazinl-yl-
1,2,3,4-tetrahydroisoquinoline o
0
Cl
Cl
H
N
17 2-(2-Chloro-4-fluoro- [N] 1 409
benzenesulfonyl)-5-piperazin-1-yl-
1,2,3,4-tetrahydroisoquinoline e
S
QN
cl F
N
18 2-(2,5-Dichloro- [Nj 1 425
benzenesulfonyl)-5-piperazin-1-yl-
1,2,3,4-tetrahydroisoquinoline N, O
aeN
0
cl
H
N
19 2-Benzyl-5-piperazin-1-yl-3,4- [Nj 2 322
dihydro-2H-isoquinolin-1-one
N
O é
iy
. . N
20 2-Benzyl-5-(4-ethyl-piperazin-1- [ ] 2 350
y1)-3,4-dihydro-2H-isoquinolin-1-one N
O é
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21 2-(2- Met hanesul fonyl -

benzenesul fonyl )-5-pip erazin-I-yl-
W@ 20b40e817@hydr o- i soqui noline H3C 0 ON

22 3-(5-Piperazin-|-yl

(N 1

-3, 4-di hy

357
N 1,2,

dro-1H 1 401

0 SO POI/EP20B4/001751

i soqui nol i ne-2-sul fonyl)-benzddi-rde N O N. Sp O NHz

b-11

H 23 [2-(5-PiQ erazin-|-y

| -3, 4-di hydro-1
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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.

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

lateral sclerosis, Alzheimer’s disease or Huntington’s disease.
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provides a nmethod for treating a disorder of the
w@ambotEing estinal tract in a subject conprisi NBCT/EP2004/001751

adm nistering to the subject a therapeutically

effective amount of a conpound4of formula I. Another

aspect of the present invention prOV|des a _net hod for
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suc t@o@l§pdl:1'1ﬁ§ 6f th@ 'ﬂ)gesgh@iﬁeéntﬁ)ngﬁﬁgg adleboh v@ﬁ&? ¥ Erethods depicted

Synthesis; WIey ons: Ne
141@5ﬂuﬂﬁ@@e§W¢h@ﬁﬂ§%ﬁ?néf‘Eﬁ?ﬁ% Qﬁ%%gﬁﬁﬂéaﬂ%m§§V|er
Sci ence Publishers, 1989, Volunes 1-5 and

Sup pﬂlﬁ%?ﬁﬁ%ﬁmte@ﬁﬂ A Gaddkfts ReaChipp@isringth&y c&nﬁ@ﬁh‘ﬁds generally
New Yor k

91, Vol unes 1- 40 The fol |.owi.n nthetic
are sither ayrlablkdiams commengplsippliess, SYah ASEHRTh, Gheficel gy O are
ﬂ[‘@é;ﬁ@dj QJ)étHMah Ehowh € BRRIPQNINGSH dhe drblRtv@SEMoCcedures set forth in
ention can be %égthe5|zed and var

efTICECRER ankierepandhiiswr s easrEt 08 (gt Vhess TRk Sgns New
@(ﬁk%? VﬁﬁgleWﬂllS ﬁ@d@Wkﬁﬁof@r%ﬁQ?Moﬁh@ﬂ ElsBviérdBience

art aV|n§%re erred t he di'scCl psure cont ai ned

Pilishenp PH dcames rFend SHPEIPRGR 414 Gk ey as Wiley & Sons:
g&r SLAEod %hﬁfles heo, S'YHJ R85 g sPRGEH ORa SRS ERIRe merely

be I'solated and purified i f desired usi ng

Bostvasive phivare medieds wéuchu the Ferapegds of thsRresep invengipn can be
%}ﬁthegﬁécf LAd L fbus%oc'&lﬁatﬁ'hk Rﬁtheé‘er s¥§tth@{1& i:e%@t‘iérpﬁhemes can be made

romat ogr ap materi al s can

- be
@miawﬁdlte@ugg@efdg mpn@sl@l&mlv@ ﬁlﬁq @hbﬂlwﬁ%rei tRdhg disglgsure contained
Qﬂ%guﬁﬁh&ﬁgg§tants and spectral data. Unless
re

Speci to the contrary, the reactions described
herein preferably are 25 conducted under an inert

at noBpbEng MRS LR i prRsAire (Abe SrEFasHon schemes can
B?ﬁaﬁ{e%y& ?g i @J‘Q@ieﬁfedflfsﬁ'@ c%ﬁ@éi&lonagte@lﬂlﬁhe@ Qﬁbﬂhdﬁx@@)uﬁnot

nor e é f r om about C to about 125
it

hpited pr &iteatis) s@hﬁl%ﬁv@ﬁﬂ@ﬁtqwclgpnﬁmﬁyﬁpfry@éﬁé kb&rhie Such
g'EFérﬁHt F? hePRELALY A usm? -InvenBBAMImMm&R:s anl&@ﬁ@'ﬁhy&al constants

ow illustfrates one synthetic procedure usable to
préqrariealsipliei fi c 30 conpounds of formula I, wherein G
|s halo or other leaving group, and n, r, R , R2, R3,

esf¥pecifd td e FiQarde RRBER d9e§crﬂﬁﬁllfé?éﬂn bﬂf&tﬂﬂy are
V‘D 2004]S '?8176 PCT/ EP2004/ 001751 -25
conducted under an inert 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, R R R,
R% RS R7, RS, R®, R* and R® are as defined herein.



NOZ RA HN R X R4 R3 Step 1 _ z R3 Step 2 R3 Step 3
Reduction | De-am nation "Cross-Coupling” / R o2 b
w@ Rio7a7R~)n Ra (RI)n Ra N R (ROR3C) \ >CR6R7PCT/ER004/001751
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umter rel atively m®% comditions using) 5 K2 in the AN
presence of a Pd or Pt catal yst. Various nitro- @RC»\ (CRR),
substituted isoquinolines usable in this step are g d
comercially avail able or can be prepared via well

known technlques In Step 2 a deam nati on reactlon i's
carrled out in the presep ce of acid HX and ¢ pper

pomde under aqueous, i zing conditions t rovi de
>(dR‘iB,b ed i soqnhu:us(>0ﬂ er'C), wherein X (Rgs*’C)l’g!g(CRR)
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treated with a heterocyc"llc amine d in the presence of
a palladiumcatalyst to yield a

SCHEME A

In Step 1 of Scheme A, a nitroisoquinoline 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 chloro. Various amino-
substituted isoquinolines 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 Key Intermediates. Wolfe etal., J.
Am. Chem. Soc. (1996), 118(30), 7215-7216. ‘
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The tetrahydroi soquinoline Ik of Schene Ais of the

fornula I discussed above and g®epresents a nore
specific case wherein Zis N, X |s ~CRaRb- with Rb

shown as hydrogen, and w R -S2-. I n many
enbodi ments the heterocycl RY am' n utili zed in
Schene A maybe a pi perazi nB F‘1‘eor mula: RI0O RO 1

R7 $RsR97RRR6R8Rf15 XR'I'n such
enbodi nents, conpounds of formila | emwould nore
specifically be of the formula: R10

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

formula:

i
RN R
R® Rf
R? R
3 N6
R N RR4
R3
(R) 0
n N é //
\
R R° \o

described above (with R® being shown as hydrogen in formula Ii.
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_N _ Stept _ _N Stepz Step 3.

Lithiation 4 Alkylation Dehydration

(R1)n R° g (RY, R® h

Step 5
Sulfonylation

Step 4
——r e
Reduction

R’SO,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
20 dry ice/acetone temperature to generate a lithiated isoquinoline . The lithiated

isoquinoline h is not isolated but is used directly in Step 2.
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base under anhydrous polar aprdtic conditions and 20

hgteyoqyel ketenadrrean comprisat for exameple @nerlidens(q+ { horapiperidone (q =
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ripanlioyss 76 aboToEPaoialporilshle or 28 reediliipksHazed Wnknewn synthetic

: n It .
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rheoEshde prsitsdtios sivategieumernibé sseduip podtesiehg expPprsl nitrogen of

T z PO ] '
A BRRIE i Sl SR 96 SO
isdguatiolime¢ conmerci al |y avail abl e. Many substitut ed
pyrrolidinones and 5 piperidinones are al so

co reg ' K . . RV i an -
novs “erne s RUAL LB Sl AEE Lhaablole BIEPALER eBp o)
déhpdmtddly tiestrhgd mothenild BOE tpyeldechdtancptyl stbsituted isoquinoline k
r.enpvapl rotection strategi es .maybe used to protect
e St B bt B Rh 0P BRE ket one”i Pand
correspondi ng nitrogen on the heterocyclyl-substituted

i sodquiStey 4, wlee heterdOyclyh-s@pstiputdd isphyeinoline k of Step 3 is reduced to

het ero Lyl -;.subst it ut.ed i I nol-i ne j ed in

PR SR AP e R R e B RRRLERhher be
achelvell va hedrepagyioh yking alpddtintunt expllsdigui cevblysti@nker mild ethanolic
mhg&%jn the heterocyclyl noiety is partially

ChSEIWated. In Step 4, the heterocyclyl-substituted

i soquinoline k of Step 3 is reduced to provide a
het einditsre’, the Isaidrstyctyliselstiteted adisatiydiossoquinetihé hef Step 4 is

T N T S X
Lttbgnotidea heerdydylonbstituted, sulfonylated tetrahydroisoquinoline Im in
accordance with the invention. Sulfonyl halide g may comprise, for example, an
arylsulfonyl halide, a heteroarylsulfonylhalide, or a cycloalkylsulfonyl halide. The
compound of formula VII represents a compound of formula I, discussed above, in the
specific case wherein Z is —CH-, X is <CR*R’~ with R® shown as hydrogen, and Y is —
SO,

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 isoquinoline 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 system. In certain embodiments, the dehydration
event of Step 3 may occur spontaneously, in situ following the alkylation of Step 2, and in

such embodiments Step 3 may be omitted.



10

15

In Step 5, the heterocyclyl -substituted

tetrahydroi soquinoline 1 of Step 4 is sulfonyl ated,
waigiong7gihe sul fonyl hal i de R2S02G i n t he mannePCT/EP2004/001751

descri bed above for Scheme A, to provide a

het erocycl yl -substituted, sulfonylated

tetrahydroi soquinoline Imin 20 accordance with the

i nVBﬂéﬂh@lnem&ldhfrﬁzﬁw of ied ﬂndﬁlt@nmaﬁe rpinpsendsf afiformula I may be

| sul f
PiR gt P o PRar Rl i Shefe Gy whereiny g feaving eroup,
pheddralsle hgﬂih@nd ﬁﬁﬁblé tlﬂsdaﬁlfg of dfffHﬂérg 11Vt)dchrcﬁmreaﬁza,tl% isany lower alkyl,
un mu I sScu ove, in th 3

PR Peet Bl ey B fhe s4E SLRREenR A EEh el ehSiap s R R
RE IOV, 88 iy HIPpR®md Rivude X5 defined 56Rin. 25 As in the case

of Scheme A di scussed above, variations on the

synthetic procedures of Scheme,B are possible and .

V\n,L,(I) be*?r eadily agpar ent tm thdse §killed in thengst. §

In Cduch var xanpleyg redugtign of
|snol ne ri r@kyﬁ'ﬂ‘i?be ca ed QU selﬁ%—ﬁg‘dy
roHt he WETErocy

fnegx TR unsata{r atd on py
mrigt y. ol n anotb wat i ati'an, @ he ugsaturation (Rh, th B
het er ocycl yl noi e?®y ﬁfay be sel ectlveTy reduced w t hout
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meydedroordisrt ed. WO 17@2 PCRe&RZ004/ 00 -9 R?
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lb FORmation N R2 Redustjono R™ R

St\ig%f‘SER ‘
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SCHEME C

In Step 1 of Scheme C, alkylation of a 2-alkyl-nitrobenzoic acid ester m is carried
out by reaction of the benzylic carbon 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 aldol condensation product o.

A cyclization of the aldol condensation product g 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 using a

hexane/ethyl acetate solvent system 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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\R1 (r) R" Rd In (Rl)n RRd -R)-R R )n C SCHEME C In
Step 1 of Schene C, al kylation of a

aBow, kych-thittahhea zbenz i ifl nesirer Amireyy may alsete cylihelgylamine or

react| orhé}{?f t he benzylic carbon of conpound mwith a
HeWyde" 10 provi ded by an am de acetal n,

vvlth heating under m |l d basic conditions (Matsui et

. Thd nitrd/dup G aftroidfyuiddineA0PR re BREY 1BIEH 1 to trpate a

provi de, an al dol CO densat t
CB’ffeiPr?é‘ﬁg}gd‘ng%?Fﬂjéﬂ TR SRBARLTS S G REAby R dBBenation
iR PatlinP bAYdldGivan cathlystaldez oy cantitienor
nitroi sochrom)ne p. Q/cl i zati on maybe achi eved using

condBaER bR EoAaLE" 85 BUGHOL e g it s of step 41
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sSul_et a
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e belp e ey S B e RS R g AR (¥l Cland RS R
IU' RY 89?!312 ?g&’ﬂﬁ%’g@ﬁ) Qn@fmﬁt&ﬁnﬁro&ﬁteﬂ If(iEaImIﬁﬁwqﬁﬁlcﬂ)Iﬁlone rasa
nitroi_soqui no
enesormineslt ROba b6 A BP0 SO 5B
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cycl ohexyl am ne or ot her I oaI

gr oubhedbeRER T YBYITHE! 119(}%1 eﬁ§¥ g]déaedi“ﬁe%“e% 0 foprovide

a{:}é g@fa%n 1-subStifueRIRARFd 380 BM&Q‘IH' MEHs it BARE 08 - méﬁ‘beSachleved
uct1 o6n may be eftected, by hydro%enatlf .
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 ——(CRCRd)—, and Z is N. Many
variations of the procedure illustrated in Scheme C may be used to provided other
compounds of formula I in accordance with the invention. For example, a deamination
of aminoisoquinolinone r in the manner described in Step 2 of Scheme A to yield a
bromo-substituted isoquinoline (not shown), followed by the cross-coupling reaction of
Step 3 of Scheme A and then reduction, provides an alternate route to the piperazinyl-
substituted dihydroisoquinolinone VIIL Alternatively, such a 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 I 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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5 using a platinumor palladiumcatal yst under mld
conditions. In Step 5 a ring formation occurs in which
W0 b@4ariimei soqui nol i none s of Step 4 is reactdr/®Pio04/601751

bi s- hal oal kylam ne t to provide

pi perazinyl -substituted isoqudheline u.
Bi s- hal oal kyl am ne t nmay conprise, for exanple,
depressige psychedis epil¢psy, iobseRiveamanREsivalisordR8, mizgainpchlAEmer’s

L e
airexie aRd (buhf_meh paniogtiacks, Bﬁ’.ﬁnpomdeﬁmu Iypenctigtysorder (ADHD),
vabl.e. t eg t
T AR T M S ]
njopiae azd byﬂzodmbqﬁhésu&chdop]&@qm ool alStedlsordérs Sssepiatedivgth spinal
t%ﬁ%{%%?lg cggﬁaé Hﬁ?WﬁB%@‘% hﬁf\élro?c%plgal{r%se ESE}}acZo'nq oun %Iy Elsetahstol&(ggcted to
baohh&\iﬁ dhe wsitngnexfressinlfer(gmerointesinal) dlmdeapmuhlfcnctlonal bowel
a%ent conditions. In certain enbodinents this 15
€tion maybe onmitted such that the 3- position of

the i soqui noline ring system remains unsaturated. The
pi p&haphayhaceitystof thetcechpdithgofohsduentioh waedeenmined by art

r%&eo%l?z%; %Osceglv'sé? ?%I 1 trﬁ&s:c%?cgu%g f%fde{egﬁ%k/g tl'le a‘f@rﬁﬁ% (ﬁ test
c\zﬁﬂfploahdsmsheﬁ Hmrepepmmadua@ohgdn@slnmhg dnd ﬁmsutmeqms@ys are

b provided other 20 conpounds of formula
#Saﬁ)f‘rl?eg&g}fm% with the invention. For exanple, a
deam nation of am noi soquinolinone r in the manner
d es d?hel;wdsentnnﬁhﬁmnﬁndﬂd@(pﬂnermaqﬁutlgﬂ ypmpdsitions comprising at least

br onp- subst ut ed | I _
ST AR Vo il cueiy
ramﬂmt herturediistmen or p phamnmbesu@ahh@epﬂa @alt ougobvateghereef,
razi,n ubst, t ut ed y
tﬁg{%ﬁgmgﬁ %telf: ?o of¢ pharma eﬁlgg%ﬂ} %3}‘{5‘0@9!{& g@ﬂzgﬂf&%&ﬁajﬂf other
ﬁh&ageutmﬁndm@prop]hﬂadbmﬂgrtdwr&*sed and then reacted with
a het er ocycl yI ket one as described in Steps 2 and 3

h
et draeyer BT B2 Bl YT mycaggnbps ot -
tﬁempemmﬁys efﬂ@dtlhe sheuntrbyemy iobthe acrdpsed madésatfadméinigfation for
%eﬁ,i nlﬁat Sprye §1m1?ar u?PP Sh %hﬁ%}ﬁ agﬁgﬂa%g&%é ?Jaﬁ;‘éh %@O lﬂfg daily,

ure SpPeECI

prefeadtlls 1160 npgdmilw:andgnmb ppdenably 1030 mgdaly, slepengling upon
R
]li@ttﬁm)tf die sabfechiigpaady as thewompoand usedpdetredtetandtierm of
% ef uI I nER[éﬁ!F‘ r%{lca%logg arg]; Wﬁl?c@xttﬁ%s r&ﬁ'?sttfaﬁbn %ec?lYeQ{:éa and the

I'Sor I nson

p-lldzflatrd:ﬁtgi and scpdnsr&asaétheanedwﬂ practitpnerdsyayed. fnsiad omimary’ skill in

BTt e ™ SRR yigh SRR A8 Bentyion and in

fBll@ﬁ(&l upen p%lrmlnell kmelesige dind Elashsqcenteaaﬁt@wérpph@faon, to ascertam a
dis

GO A kgl OB o LS s e

distgait i on deficit hyperactivity di sorder (ADHD),

In general, compounds of the present invention will be administered as
pharmaceuticél formulations including those suitable for oral (including buccal and sub-
lingual), rectal, nasal, topical, pulmonary, Vaginai, or parenteral (including
intramuscular, intraarterial, intrathecal, subcutaneous and intravenous) administration

or in a form suitable for administration by inhalation or insufflation. The preferred
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attention deficit disorder (ADD), w thdrawal from drug

abuse such as cocaine, ethanol, 5 nicotine and
whenwzowiazepi nes, schi zophrenia, and al so di SOPAEEB2004/001751

associated with spinal trauma and/or head injury such

as hydrocephal us. Such conpoufzls are al so expected to

be of use in the treatnent of certain G

nfgmst ofidntiaBtratiad js gdnecaﬂ;dmahussmg:hcdnmmenbdm]y dosagelregimen
The .ph ds of thi
TR e e ere g ey s S oon zed |

procedures. The in vitro technlques for determ ning
t he Aadofhpiinides cofnpbesds ofahﬂpwm@mtioheogethﬁavith one or more

t di d B
SRR Ay AR B a0 e
phﬁﬁh&tté&ﬁcaﬂ) banpm’emtsl andl umt(ﬂqsa)geis 1t Tbﬂphammpq_!utsa]r@)nmosmons and
ARSI Sona copaees ST RSN SRR clefina
p&f)pd)lﬁ@fm mathoor vathaha nddiciendliactvd oprgeuegds abpengples, and the unit
th f h . .
ese TeRuprE ey 268 SR it Pl LR ipe e ngreo
@hhﬁéns}lfdneﬁahehﬂmwﬂgdiﬂmy drrsmgﬂmhga:tbub@: em;go;eadi dghes. In
e conpounds en

B FarBR P ot Rerapv] 3P sh ot g Bt
dapsidayseatisdlide, peekepd, aﬁtmmﬂh&lews‘e farimllahsmsr, at hqmdf arch 220
S?)gﬁnt s that .serve

ti b|
B8 surgneop carTyert: Soway st £ af G pfy S8 fyp form of
sﬁﬂ@pdﬁﬂoh&s foamettdos tfagiﬁ;ﬁfaéfrﬁrhlhtyatibrﬁ Or n‘gthel &bﬂny of scﬂmie igiéctegple
on nuner ou

o as t Sev. r|t
RS rg et G, Earmot o mge e vt e bl g sctv
f&l@@dﬁeﬁbbﬁ edore bi‘t&dtw tlenay.0afto Tab@ltammmndthddﬁ ee), milligrams, per
rg&be and fdor ]gdm ni s%ratl on. the ndsl cation
RB\RE AEFA R ag AP F SR OG5 4EF |f ft%d, and the
25 prefer ences and experience of the msdl cal
pr acThd dom’;efunidn uhihe @deseﬂlﬂvem‘tloo Imlziwt&rfyrmklatdd inm widderiety of

g%%fg‘[fu@g(%rg I:‘,lrgﬂiagf ?o(mas ﬁ'gasﬁarrr%ac'elﬂtécn Cceomu%osltﬁ/ﬁ's a8 l&)?age forms
Kapvbapge aadmh;tdmddjrsomsunds m‘ffthé piesendpptentian Dopharmceutmally
g%%%l%}% aagts & er{:%ga.sgl? eackive C(?IHEY/ e’ﬁﬁﬁ B armacéjuq cal%I acc&ﬁable
delrﬁ@x@%ﬁiy b3Rither pEder dnidc Sojd ftﬂdﬁpmpartlhenspne]séﬂpowders, tablets,
HEIEETIN O R LT s TR
bhaed Mdfd%gb&thhma’whaﬂdnﬁpﬂso dct ﬁlgdhhie)lts, fleouaing agasabolubilizers,
fﬁ*&%ge %a 1ngaa%%/qtgiij?rgdeeﬁ gFeserV 1{1) nl% cflsmgegr fn%%!gg]rgs, or an
§M§Mﬂﬁﬁ%&ﬂ&:eﬁﬂd Ih pbwastethel Sérnaldgenlataﬂ‘:lty st firoaty divided wolad which is
LR T (o LT ——
B4t P 2004(eQ Qi bthe caididr havingthealecashny birslingdapadityiis suitable

Lo A BlptSed th B SRIDCREE a8l 1423808/ 80 Wl
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 is in association
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whi ch can be adjusted according to the degree of
affliction. A conpound or conpounds of the present

WO pwe/t§106, together with one or nore convent POIEP2004/001751
adj uvants, carriers, or diluents, maybe placed into
the formof 5 pharmaceutical - gpnpositions and unit
dosages. The pharmaceutical conpositions and unit

wﬁilﬁﬁﬂgiar_nﬂ@ﬂﬁ!iam&éthﬁdQ@d‘éﬁgés&lﬁéﬂin@fudé&! W@Mth,qmai_derﬁ, capsules, pills,
I ngreaients In conventj ona rqportions, w.tn or

AP I9EaEes TBREDE HoPhe r%ﬁﬁ%ﬁﬂ%’iﬁéﬂ GFal BIPHESEIES:  and
the unit dosage forns nmay contain any suitable

ef f eghdr\ermad@uitable 8br drhleadagihiswetiomgickde dgtid form preparations

kgiqgensurgte W th tTe.intendedldgil% dosa?e range to lid
U eI ERG FBY SIS PREPE S SRS AARTRY S CHP e BRAPEET T BHS thdy e’
faRPhRY&Mtiaks WRich dfe infeded asbd @blatel shortly Hef@e use to liquid form

capsul es, _seni.solids, powders, sustained rel.ease
PFGRAHORS| SRAISIORS TG BEPSRAH selitiass; (F PomepIS 1 aqueous

pRoISReR lyRPSsol@idrb 81 812§ cothinkdniidsifydig dgehlsefdr exupaplbasich as
for oral use; or,.in the ﬁorépcﬁ %@§?05ito ies for b
lgcithing porgitan, BigmAGF St ATRET r A1FSHS SHTHGT <P Be PEPATSLY
d$8ds 81 inlg@hd MtRE EGRpEnens &l WhiePied {dMindsuitable @b@lrarits dlavors,
0 cqont ai ni ng about one molli

Fornul at i ons (1 ra f.. .
sibiles 20 nﬂwb?réag B Lo AIUBY ISR B P% AT RIER 0 fispersing
tﬁ@ﬁfﬂ&}é _@Nﬁiiea %&We%@nfpl)ﬁ@ﬁt iﬁivl'akérgﬁﬂi_"ﬁscoﬁﬁmategﬁb lseth a%s&famral or
E RO R IR G R T, TR
Knetwath &fedinsRgéntiV Sigid\aFth @tapaitionOfmlude dblutibas, kadpedsions, and

osage forns. The phar _geutigal conposi tions . an
cFIHERS: 1o FREY 6%91%&?;5{5?%@ t9 the AR AABPITEnPIRIARE: fvors,
stABR iR EEEMR s, VR b nSurd) BREdBReY Hispabkdnts, tRkeners, solubilizing
acceptabl e salts thereof as the active conponent. The

3Bﬁﬁﬁﬁﬁééh%h%hlly acceptable carriers may be either
solid or liquid. Solid form preparations include

pPOWteSondpdah&d & the Piebdrt invealsn bR be taehi#ited for parenteral
supposi tories, and dis ersiblggg%%nules. A solid . fusion)
SRR EF o e DYGRECSD. o S TR RHRIRE- iR i oRpgpgfsion
AmAsbdhrkdéattisn uhlteedtordn agHBLRs, prliUbd birdges small volume

lubri'cants, suspendi ng agents, hinders, preservatives
ipHsiosor dn STHE-ElgPatonigiieg &pPan aégegwe%’v Eaggﬁ FYPPAgtions may

AR Rich #rms! a8 sROWEES S, sdlBBorzasT driilsigadtardlyloy aSeds vehicles, for
finely divided solid which is_ a q%gtu e Hh t he
PRmeldpomtipny gbao&@wwlz%haﬂmw- atigs of 1Y phgonaqueons
AetidrY |1ileeRRABREAts 08 E1RFIRd in¥luds pfopyRee Biytd], Iﬁd}l@etﬁi’ﬂélﬁé @vcol,
havi ng the necessary glndlqg capacity in s%§&§ e d
VOB Ol g cie Ehpag (HEF 3 PHETE Fetfa (Rfecibybaleate), and may
Qpslih @ mulf8ryPQusie ke rieihigl SrettRizediBhisiRiMg 6PQIspertling,

from about one (1) to about seventy (70). percent of
siahilizieg inddondisresnpoesats Slirmabydy diacHige Wereiiiigeifigin powder

5, Hothinkl B hedtit RoMBERSS itk Gl DO 1@ophilFRERE F dibolution for
stearate, talc, sugar, |actose, pectin, dextrin

r a | ; pect i.n, :
emfiiion Hefoze Pssavith 3 sableveRicle a5t HeHledTeacssiEes Wtk um
car boxynet hyl cel | ul ose, a low nelting wax, cocoa

but t'fie cor$buntif6f th lpeesediiBvdrtlommdyrtefaratlaed foit ®pical
e the fornmul ati on of, the active

i nptended to includ d 1
SrAENRHONE Fhe ERIEEEN S PG oR: PN OFJatiay o gy transderma
PAte.| OinfheRts GAD Steh s inhy\Molr eharhple, lRAbiElaR8 vadnpongRbus or oily

h or. w rrier [ r,roungds i er,
k\g\mﬁé @qi,t?li tggm fu%ﬂlg%tg Bé%gfﬂ!Plg ﬁﬁi’ckén?ngsaund/ c())ruge 1%% agé/ntg F&Hans %gay be
formulated with an aqueous or oily base and will in general also containing one or more
emulsifying agents, stabilizing agents, dispersing agents, suspending agents, thickening

agents, or coloring agents. Formulations suitable for topical administration in the mouth
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Simlarly, cachets and | ozenges are included. Tablets,
w@owderdye capsul es, pills, cachets, and | ozenPEFERBYHEN1751

as solid fornms suitable for oral adm nistration. O her

fornms suitable for oral adm nRBstration include |iquid

form preparations includi ng enul si ons, syrups,

iredludel lbﬁe,ngad:tlmmﬁsmgcﬂcuw a:gests imqdlevarsd basspsnalﬂm:srosg pnd acacia or
solid.5

tragargntty Bf gUﬁ%? ?sglzé tlél(rgggtbve én%rgdllente in.a $ ?8953%&}{3% gelatine and
I?’Eﬁﬁl&rc&{shlefbse afdhadasiapnsl meythiveshes ecpmpming thesaotmcﬁt ingredient in a

for e i n aqueous propylene glycol solutions or
a;bl‘?:]g‘}ﬂ Cﬁ“’éﬁul sifying agents, for exanple, such as

| ecithin, sorbitan nonool eate, or acacia. Aqueous

sol (llhle@nﬁlpoaﬁdm the preasme dhveytionl s bk irngilathé fag @t mieistration as

t d d
SFP&E%BEQS A){]o ﬁ]lrnlg%r S%Can T %&hf( ﬁlfﬁcgpgcll@%?&hﬁes Or cocoa
bAgYen disstatidpdnsidahsadciaa chepprap srdigpetppd bpspngrmongly, fohexample,
bpflé?lgr:u%/ga Ff‘hesraglﬁeng@g%é%alg(g @ﬁ&?ure is @ﬁ%&ﬂed \Mtg QOM\ITG%&QH §1zed

resins
Iﬂaﬁmallcﬁladltdaﬁ)é,andmdmhdnfgar bpxymst hyl cel I uI ose, and

ot her well known suspendi ng agents. Solid form

preparations i.nclude ANl oinal
ermul SIESREP Oémés ﬂgtif;l re% ntlilltlw}egﬂgn n§ w%ﬁﬁ@gﬁg ﬁe agltniave
LRerpiRtetién. Ecﬁslsaﬁrea,r‘thmpoﬂd anc@ms,, gelbspfsteajfbamz er gprays containing in

ffers artificial. ndn nee t
agi] L8 O ARE Ve ARER ersg ch &r# E% i |§2| ng%ﬂg{ﬁ E}%ﬁaét to e FRppopriate.
i ke. The conmpounds of the present invention may be
f or ritheatorabduids pétbe mﬂresmai inveation maayttrefoirowlated fof, nasely

X | t .
1Bgs%r8ﬁ?h iﬁ% oﬁ% (%Ps of SLki)s e %orlgrulrﬁ 5}{1}51@8 dg;r &%H%ﬁﬁcawty by

@iiﬁpémlicﬁﬁll mrfebss; forl elxadp]sywn}m gdsoppenmipeticolr gpay- 2'Bhe formulations
i nf usi on i e
Iaﬁgggpvgfcge\glén a-ﬂji'lg & 06 m@élg?s%gﬁén?ngh the la e'g @%sggﬁgg%r or pipette,
Sisspense adhseved bl tid pnisnt acdmamelrmg @n gppmpouateyp@determmed volume

ys .vehicles, .for ague
%%Fx9 & HVP% ﬂésu&P%sbqn 1 tﬁe calgp J)iea %)9 (frﬂlgglrﬁy hg% aqu eg @ example by
ERfidd dasmetdithgletohdzing spm;epumpor vehi cI es i nclude
propyl ene egcoI pol yet hyl ene glycol, vegetable oils
(e.g olive o t
e e
ﬁgﬁﬁﬁﬁrﬁmhpaﬁcﬂaﬁﬁmﬂne neg;plra‘let}t fragy ané indudinginfgnasel

din st abi | |
AP BHE ey Pmpolf PLARELRE A SRELAl BaAORA S cxample of
ﬂ&rdfdeﬂdﬂfﬂfle me)dmnyommss csucm Iaflﬂll@ﬁSIZﬁ mey be @btemgé |bv gneans

glré?\glg in ﬁﬂg Ig‘gli\l:f(%rze%%rlng by %%O%\ggﬁg LOofnd Qc.rtlve ﬁ%@ec&léﬁtl% pRRided in a
pydsag&ﬂdfpadewmhheuuabTmopquuOmmS @fCh]tOh@ﬂLM@@élm n (CEC), for

' nveﬂ?’s(f&gﬂ%iﬁfﬁfoéo g}“ tt1B adlgf%rﬂugpd}ﬁé%ﬂin Qr

erm S as oln Creans

d[chldibteﬁiaﬁuomr‘et}ﬁﬂe a)rtcm;bna(diammﬁ or cpb&trcsmtak(ljz gqsng‘ﬁ_p gergpe] may
PG I ) Hae ST TR ECaabTochan e Parre TRy gaa! e
aofirolleddsl d nagraigebtes Altbotaiivdy theeytitringredients may be prov1ded ina .
form of a dry powder, for example a powder mix of the compound in a suitable powder
base such as lactose, starch, starch derivaﬁves such as hydroxypropylmethyl 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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fornmul ated with an aqueous or oily base and wll in

general also containing one or nore enulsifying
w@g®ans176t abi | i zi ng agents, di spersing agent SPCT/EP2004/001751

suspendi ng agents, thickening 35 agents, or coloring

agents. Fornul ations suitabl e3fer topical

adm nistration in the nmouth WO 2004/ 078176

cREiAER2004/, @Qéﬁ’r&]or bliseér pads Grden Whizk tigpgsovedemmaydieragministered

bactiv o %e%sl n a flavored base, usually sucrose and

X&%%‘P%\ gt i si
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ingredient in an inert base such as gel ati ne and
gl y S¥hémdesived, fomrnasorsnen be aoiparedawith ergeatiheesingsadapted for
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h t
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fo@ﬂhmﬂe@tmpamwmy sdieimded/md@dnnt doses S@Htgllnmgﬂppnmpmqtdgwtmes of
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amilﬁmgidas‘c&,te @maﬂﬁieeoﬁpmpdau@i wneh asgfackdied wblets; capaulcsr and

suspensi on ra this

SevbEv B0 Tbr Bnapre o e dnERbR kbl Y Afsly by caches
SPlbadhgp st o2 chbe dempotopdmtadurhbye qbrep eﬁﬂhesenn @atkagqrd form.
may be fornul ated for aerosol adm nistration,

Ipﬁtr H}ﬁ‘% 51|11 %&gﬁ}a%{}%fegu &cﬁl crararg %ncfc %Q{f\tfoﬁxlé}ﬂa’éi%}rsl ayga&gribed in
gentgakl Yhd@ieeconshhiticp afEhaﬂ:rhecySll%E, ddited by Enpl. élayfin, Mack

rder of fi
g{}@gg (B%pwt gﬁh%g?ﬂgg}, ﬁ%g Pe%sg ma ﬁ?ﬁ%s%{c@ﬁe#{%&faceuﬁcal
e et nbyorthigid eahpamd oFttiee preteny anIen‘gme gieetgscribsd in the
rovi.ded |n a 25 pressurized pack with a suitable
B pues bl

'such as a chl orofl uorocarbon (CFC), for
exanpl e, dichl orodi fl uoronet hane,
trichl orofl uoronet hane, or dichlorotetrafl uoroet hane,
or carbon dioxide or other sEXAMHIESgas. The aeroso
may conveniently also contain a surfactant such as

| eci wﬂ'gg H HRYRE 'hrtgl h&de Mbs@skilled in the art
met e?gé%\}lg &%\?fﬁgr {)]nassdl’nvgﬁ( %éﬁ 2 Ve |engr Eé dients

nayioee @eanlyi wheldrstandsand to practlce 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-vl-1,2,3,4-tetrahydroisoquinoline




10

15

30 formof a dry powder, for exanple a powder m x of
the conpound in a suitable powder base such as

wo 200038376 st arch, starch derivatives such as PCTI/EP2004/001751

hydr oxypr opyl net hyl cel | ul ose and

pol yvi nyl pyrrolidine (PVP). Thg-powder carrier wll

forma gel in the nasal cavity. The powder

CONIBS bjrith&idFYcddarddrdeseibee th this Exainiplawae choteddudhccording to
exanpl e in capsul es_or WO 2004/078176

CRRAOEESS ID@ngTneEES cartridges of e.g., gelatine or

bl i ster packs from which the powder naybe adm ni stered

by neans of an inhaler. Wen desired, f ¢ ati ons can

be prepared with enteric coatings adaptEE:?or

susk&i ned or control I%ed rel ease adminis ion of the
greeeent. P npl_e, Stedfe .5 cdnmpounds _o$ters |

nt HEN@Ent i an e Efongnzizat ed
begtNaneous dru Rry BefiNees.
systens are advantageous when sust ai ned rel edse of
the conpound i s necessary and when patient conpliance
with a treatnment reginen is crucial. Conmpounds in
trq@§Qernal del i very s% tens are frequently ﬁttached

ski n- adhesi ve 3°d support. The co d of
tqjest can al so be ined wth aglo. pe tionrrA

enh.ncer e_éﬁﬁ—ﬁzene '1 dodecy! azaeygl: epténzz-one).

Sushai ned P@#ﬁﬁgéwldeli syst are ins

S andoust V'ihto t .uboer ayer by onji::]
i ief™ The subde ncapsul a N

compound in a lipid squbIe frenbr ane, e.g., silicon
rubber, or a bi odegradabl e poPyner, e.g., polylactic
aci d. The pharmaceutical preparations are preferably
in unit dosage forns. In suSKHEMEG  m the preparation
is subdivided into unit doses containing appropriate
quantities of the active conponent. The unit dosage
for BE&H be a packaged preparation, the package
containing discrete quantities of preparation, such as
pack®Bednbiadjetdinecapsul es, and powders in vials or
anpoul es. Al so, the unit dosage form can be a capsul e,
tabl et, cachet, pzenge itself, orgit can be the
appropriate nunber op any of these in nackaged form
20 Qther suitable phargpceyt icai car ri‘eks
formul ations are defscrjbed)i n"Réfri ng The Sci ence

and Practice of Phar 595, edited by EZ W Martin,

Mack Publishing Conpany, 19th edition, Easton,

Pen n§ 1ﬁ8fs ulﬁec?lﬂ{e%a% E)Hl‘%ﬂa Y& fp&ﬁ Ag@x‘?c?\%lhéeiﬁlcal Co. Cat. No. 13,610-

fornu IOﬂS contal ni conmpoun resen

7)mne1mse@m thisstapegithaus @drlﬁnattoilile 5-Aenampiiogyinsding (/-828 was added to
F§ronj[ Q gflﬁ‘lt_i'fi?&’j"{éi%@@%]‘c Epge taatn'd(%gﬁean@o AR RS oM n was
gl ven

0 €ena led in the art to nore
mdcbdrzli%s& arfdedistramitrater(@NaiNO p impertioas.t Hee midgierras allowed to stir for

Xl%nitl 98c %ﬂ?ﬁm%hagﬁ tﬂ)nr&tthé)lg aN &g N3efRLEH Oaﬁi %’]c')freoﬁbé}gﬂust (Cu?)

e sScope O el nventlion ut nerely as
wtut ukleda’f[‘he/@agmjl 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
solution was basified to pH 14 by addition of sodium hydroxide (NaOH) (2M). The
precipitated solids were collected and chromatographed to yield 2.4 g of 5-

bromoisoquinoline as a white solid.

Step 2:



representative thereof. 30 Exanple 1
2- Benzenesul f onyl - 5- pi perazin- |-yl -
WQ2®447812¢ r ahydr oi soqui nol i ne WO 2004/ 078176 PCT/EP2004/001751
PCT/ EP2004/ 001751 -36 The synthetic procedures
descri bed in this Exanple werg7carried out according
to the process shown in Schenme D. N-Boc NH2 Br N
St ep-IdoquitolineSi-elppiderstiap-13carioxiBe aciCuot-Batgt &iqper azi ne,
I '\ B3H/ i N/ NPd, BINAP N N-Boc HNBoc NCN C
Step 5 CTFA Step 4 _ N N Benzenesul fgpyl TFA
Chloride 6NITIT (r) / I NH\ NI S1 o 11 SCHEME
D5 Step 1. 5-Bromei soqui nol i ne NH2 Sgtep [ I W
HBr, Cuo 5- Am noi sqqui nol i ne @@ﬁzpurchaied from
Al drich Chenical c Pinkaad10- A _and used in
this step wthout fi at|®3E| pqui Inol i ne
(7.87 g was added t0 9 224 (HBr)
(48% at -78C and stirred. To the stirred sol uti on was
- added 4.74 g of sodiummnjtrate portions.
The Srrempiwdnneliar (biee) fmmﬁqprl Wé?dlssfl"ﬁém Pl 0fgiduene. To

t&@k&lﬁ%ﬁ‘ qraégcﬂdewpqnacﬁﬁmtale@cammxg) %& en’ ‘M&(&Bhé}}y@mgplﬁﬁo) 1L,1-
op ust was ad tlon was
5 pﬁ&ryﬂrﬁ% PP ﬂn(feémlpletp&fca@nyaawetaﬁm #a8 shandt @ahum £

but0x1de (885 mg). This reaction mixture was heated to 100°C for 8 hours and then

allowed to cool to room temperature. The cooled reaction mix was diluted with ethyl
acetate (EtOAc) and washed with water, and the organic layer was separated, dried over
magnesium sulfate (MgSOy), and concentrated in vacuo. The resulting residue was

10 chromatographed to yield 4-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-yl)-piperazine-1-carboxylic acid tert-butyl ester

N Boc N Boc
Step 3
L ®
15 4-Tsoquinoline-5-yl-piperazine-1-carboxylic acid fert-butyl ester (1.5 g) from Step 2

was dissolved in 5 mL of tetrahydrofuran (THF), 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

20 then diluted with EtOAc, washed with saturated aqueous sodium bicarbonate
(NaHCO3), dried over MgSOy, and chromato.graphed to provide 4-(1,2,3,4~
tetrahydroisoquinolin-5-yl)-piperazine-1-carboxylic acid tert-butyl ester as a viscous oil
(0.668 g).

Step 4:



to 100C for one hour. The reaction m x was poured over
ice and the resultant agqueous 15 sol ution was basified

W ooopi7siide by addition of sodi um hydroxi de ( NaGrOT/ERMP4/001751
The precipitated solids were collected and
chromat ogr aphed to yield 2.4 3-of 5- bronoi soquinoline
as a white solid. Step 2: WO 2004/078176
PCT4{EP200AM0A100#-1,2.3 A-tetrahydroisoguinolin- 5-yl)-piperazine-1-carboxylic
4-1sogui pol i ne-5-yl - pi perazi ne-1-carboxylic acid

aqie fert- Stilster “N-Boc Br Step 2 Boc- Pi perazine, -1 \
\ N Pd, BINAP N 5-Bronoisoquinoline (1.37 g) from
Step 1 was disswBaxeed in 10 nL of tolBene. To this
sol uti on was 5 pal | adi um acet éﬁe 74 ny),
rac-2, 2' - bi s( enyl phosghino) - 1 bi napht hyl (205
my), 1-(tert-bu oxycar % rgpram ne (1.29 g) and

Iof@%

sodiumtert- : ast i on ture
Qi 8 hours an Iﬁ? to
perdt ure. The cool CtT9n X was

was heat ed to

cool to roomter

diluted with ethyl acetate (EtOAc) and vvas{bed W th

wat er, and the organic | ayer was separated, dried over
magnesi um sul fate (MyS™4), and concentrat ed i n vacuo
The 4r@2d 4ﬂhgrahgkpmqeulwalm iﬁ’l)chlpéﬁﬁfﬁlpéglr%h@ﬁ’ ’Féaa teaf-gutyl

5 e?%]:; %SSO %C%f% bl g{ @ ﬁ)(l_;lrﬂg&gzj x?fs rlac@éf @Rggl&:x%enés%ﬂﬂnyl chloride (60

ep,.3:
rﬂlc(o];téts)alsmg the Schotten Baumann procedure (50 ml diethyl ether (Et;O) and 50

rﬁ%% %{o@?%’d Pyﬁ%%' ?ghl @Rf%}é%r)liﬁg Rt @afﬁed dfidd Bees:w«%so4, and

BhientiatedNH vads. The residue was chromatographed to prov1de 1.76 mg of 4-(2-

4-1so0 c a 5
egﬁﬁnegﬂto%y (i,"gi%é‘? te}ﬁfhgélrgggﬁlﬁ eﬁ\fﬂg \%gaéﬂrlél %gﬁb\g/}éycljlﬂ (r:11d tert
10 HButyllestef aseetvhiadyadidof ur an ( THF) , and excess borane (BH3)

in THE was added thereto. The m xture was brought to
reflé%é( Ef’:or 1 hour, and allowed to cool to

2—Benzenesu1fonv1—S—Diperazin—l—Vl-1,2,3,4-tetrahvdroisoquinoline

N-Boc ( j
[ /\I Steps TFA

sotisiileetie

4-(2-Benzenesulfonyl-1,2,3,4-tetrahydroisoquinolin-5-yl)-piperazine-1- carboxylic
15 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 TFA was removed in vacuo, and the
residue was recrystallized from absolute ethanol to yield 83 mg of 2-Benzenesulfonyl-5-
piperazin-1-yl-1,2,3,4-tetrahydroisoquinoline trifluoroacetic acid salt as a white solid,

MP = 214-216 °C, MS M+H = 358.

o=w :o
o::(lJ:o

20 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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roomtenperature. The mxture was then further cool ed
in an ice bath, and water was carefully added to the

WO e@anrsime m X to consune excess borane. The r eRCT/EP2I904/001751

mx was 20 then diluted with Et OAc, washed with
saturated aqueous sodi um bi caBBenate (NaHCGB), dried
over MgSO4, and chromat ographed to provide 4-(1, 2, 3, 4-

t et ﬂaﬁyﬂumosbquemhlfmﬁ)rﬂp)lpqmazprefla}é11596344 -tcfaar}tydwisqqsllnollne,
acid tert-butyl ester as a viscous oil (0.668 Q).

St e % ée VLR é(g %%ég&%%ﬂ%ngﬁ@ -E@@ﬁgﬁﬁ/— 991]—' Z,é,].%,4-fe%1%hydroisoquinoline;

3 4 t et r ahydr oi soqui nol i n-5-yl ) -pi perazi ne-1|-carboxyl i
c  &eladFluera-benren¢subfenid}-5ipipoeringBod. L3 :¢-tRrgsipoigoqEppoline
Benzenesul fonyl Chloride NHI N'O1 1 I O

4- ( ]2-% §D4cﬂ%%r@éﬁ¥gﬂé§ﬁl§ B 5]gtﬂe["azgh -Ylyl-1pi, ?@ft@fﬁ}ﬁgrdesf @inoline;

rboxylic acid tert-butyl er as a viscous oil
ng) fromStep 3 was_reacted w th benzenesulf

chi &(%%B(smﬂuﬁr%ﬁ@qhvlr@r@neaglfw Hr@ll@é%t Lo 1%%nn

R AGREME S RQinel- di ethyl ether (Et20 'and 50 nl
aqueous sodi um carbonate). The ether |ayer was

separated, dried over and concelntrat ed in

vac ol ZSrﬁgn‘%tb@ﬂab@%%sN%ﬁl@sé}fétm@?%ﬁéd Yitlodpfovi de 1. 76

der&sé inoline;
benzenesu fonyl 1, 2,3, 4-tetrahydroi soqui nol i n-5-yl) - pi

per azi ne- oxyllc aci 1o but ter as a

whi t&(% 435 oghengensg E%w@-s%tﬂfpawm%-ﬁi $i

ﬂatrgﬁycaglsg%ﬁnaﬁne;, 2 3,4-tetrahydroisoctuinoline H

N- Boo N ) TFA) Step 5 NN TFA N(r) jo I N115\
2-(2-Fluoro-benzenesulfonyl)-5-piperazin-1-yl-1,2,3,4-tetrahydroisoquinoline;
2-(2-Chloro-benzenesulfonyl)-5-piperazin-1-y1-1,2,3,4-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-yl-1,2,3,4-tetrahydroisoquinoline;

2-(2-Chloro-4-fluoro-benzenesulfonyl)-5-piperazin-1-yl-1,2,3,4-

tetrahydroisoquinoline; and
2-(2,5-Dichloro-benzenesulfonyl)-5-piperazin-1-yl-1,2,3,4-tetrahydroisoquinoline.

2-(2-Methanesulfonyl-benzenesulfonyl)-5-piperazin-1-yl-1,2,3,4-tetrahydro-

isoquinoline;
3-(5-Piperazin-1-yl-3,4-dihydro-1H-isoquinoline-2-sulfonyl)-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 naphthalenesulfonyl chloride or

quinolinyl sulfonyl chloride, the following compounds were prepared:



11 11 O 4- (2-B enzenesul fonyl -
1,2, 3,4-tetrahydroi soquinolin- 5 -yl)

WO pioperezé ne-| - carboxylic 15 acid tert-butyl eBCEEP2004/001751
(1.76 ng) from Step 5 was dissolved in 3 nL of
trifluoroacetic acid (TFA) add-heated briefly via
steam bath. Excess TFA was renoved in vacuo, and the_

r es RdNaphislanedrspdfonyl)iszeigefariom -ghte B wtrehydaspqeigoline;
yield 83 ng of 2-Benzenesul fonyl -5- piperazin- 1 -yl-

I t r

oai £ O A S e L R e g and

Using a procedure simlar to that described above, and

r epl8alSt Pigertaria-1-Pehi ahlestub flhisoqeinpbré-deuldonidt-apingling.t h

the appropriate substituted phenyl sul fonyl chloride,

t he

PCT /ﬁé%%%%“fg ; i@%&}ﬁﬂ%ﬁéﬁm‘é@&&@&%&%{)@@ and R Y B£8175:
5 bz:icqmﬁbg@ﬁhnb%m@m@@mpf Dwith p-methypestine the compound

{ Loki

g Bé’%&eﬁa}f&a}é efSn et u&? % nyﬁ? 4L g? é IZEJBSZJF gegl%l:r]lydrlmsoqumohne was

I“?@aﬂdz 3, 4-tetrahydroi soqui nol i ne; 2-

(3- Fl uor o- benzenesul f onyl ) -5-pi perazin-

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

(3, 5- Di chl or o- benzenesul f onyE3ampme 3j per azi n-

-yl -1,2,.3, 4-t et rahydr oi soqui noline; 5

2- (3. éerﬁkrpsinﬁéefrizﬂmwl@wmh-yaﬁﬁzmimliﬁ&myi-bné- pi p
eraZ|n [-yl-T, 2, 3, 4-" tetrahydroi soqui nol i ne; 2-

" 225@‘1;93@2%?5@? e U AN B PRSPl ied oaflccording to
1hgbhﬂkﬁsﬂo&hﬂp&ﬂmﬂﬁﬂienesu|fonyl) 5- pi per azi n-
| -yl-1,2,3,4- 10 tetrahydroi soquinoline;

2-(2- Fluoro benzenesulfonyl% 5- pi per azi n-
|- W1, 2, 3, 4- t et rahydr oi soq Phol i ngHs 2-
N

NO,

(2-'Chl.orp- benzenesuLLgnyl) CH Step2

- §-pijperazi n- 1xyls 1, 2¢8, 4- ahydr0|squ|n%D4ne

22 Sk 6i%s benzt fony ~ptPenazi n-1 -yl - 0
tetrahldr0|squ|hoI|n 2- ,-thyf benzenesulfonyl) 5

-5-piperazin- |-yl-1,2,3,4-tetrahydroi soqui noline; 15
2-(2,3-D chIoro-benzenesulfonyl)-5-piperazin-l-yl-1,2,
3, 4-t et rahydr oi soqui nol i ne;

2- (2-Chl or o- 4-f 1 uor o- benzenesul f onyl ) - 5- pi perazi n-1 -yl
2,3,4- tetrahngolsqu|noI|ne and NH
2
| -

oon Q Ilne Step 4
fonyl}r5mp|pe
qU|noI|ne

3.4 dlhydro 1H i soqui nol i ne- 2-Gsul f

y A
-(z perazin-l-yl-
nyl )-benzam de; and

ZT

H
N [ j
Step & [Nj Step 6 N
Pd/C, H,
H  Hcl N N

SCHEME E



2- (5-Pi perazi n-1-yl - 3, 4-di hydr o-

| H i soqui nol i ne-2-sul fonyl)-phenyl] -urea. Using a
w@e@aomire sinmlar to that descri bed above, anpBCT/EP2004/001751

repl aci ng the benzenesul fonyl chloride of Step 4 with

t he appropriate naphthal enesud¥onyl chloride or 25

qgui nol i nyl sul fonyl chloride, the foll ow ng conpounds

wer 8teprlepar ed: WO 2004/ 078176 PCT/ EP2004/ 001751 -40

2- (Napht hal ene- | -sul fonyl)-5-pi perazi n-

|-y ké%:l%n?etﬁﬂﬁrﬁ‘ér{o@ﬂ}{m—@'—ﬁ&ﬂﬂ'—%ﬂzbi’&%’dd methyl ester

2-( hthal ene-Z-sul fonyl )-5-piperazin-T-yr-1,2,3,4-te

t rahydr oi soqui noli ne; and 8-

(5- Pi perazi n-NG,yl - 3, 4- di hydro-1 H i soqui foki ne- 2¢igul f on

yl)-quinolinel Using a procesiege sinilar to thaf

descri bed ab ~4hd replatfﬁg—rgggl-( = ~CH
but oxycar bo Di pe I necafo.st Wi 4- methyl

pi per azi ne, ry @gﬁhd >>_ﬁ\CH b\CHB

2- Benzenesul fonyl X 5- (4- net h{l pi perdzin-1-yl p-1, 2, 3, 4-t

et rahydr oi soqui noli ne was prepared. Exanple 2
2- Benzl - 5- pi perazi n- 1-yl - 3, 4-di hydro-2H-i soguinolin-l-
one 2-NiéthThé-strotbestdicaqid oetgless (@ 5.6 enmpl) wakcgmbined with

. MR R AL PR o) e
hhhtEiBo SLEIC Qverﬁgﬁi}rﬂ‘hgétéebztiﬁﬁhlﬁxmfis@ﬁ:\the@ ,co%:en'@ti@u@kﬁu{) to
0.0 . N . .
y]lceil_cl;3 crNde 2-(%%1%@%}/718.1’611’)6)-\71&?712—' 3(rﬁ}th><}—ée§tzgwéjc1§t rgetggll Reed
Step2

5-Nitro-isochromen-1-one

NO, NO,
ﬁ:q\/fh\ Step 2 N
Sio, ( ] [
O\ O
0 0

The crude 2-(2-Dimethylamino-vinyl)-3-methyl-benzoic acid methyl ester of step

i0

1 was subjected to silica gel chromatography (hexanes/EtOAc, 9:1) 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.

15 Step 3

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

NO,

Step 3
) NG
N
O
NH,
0O 0

NO,




ppN NPIC H Cd-/~-N\idd \' \ / H.HC 00

SCHEME E WO 2004/ 078176 PCT/ EP2004/001751 -41- Step 1
wQ2¢o2/0Dmet hyl am no-vi nyl ) - 3- met hyl - benzoi ¢ acPdI/ER10by001751

ester NO2 NO2 CH3 Step 1 CH3 NNCH 3 OCH3 :CH CH3

0 0 2-Methyl-3-nitro-benzoi e4zaei d methyl. ester (5.0

g, 25.6 mmol) was conbined with 5

di metNiicvoysethiryinentilrmteH\10-ga fi2A enthol) fomritep 26va8 dispadved in excess

e 5 &

bﬁ?é’lﬁngB%{?Hﬁ“) %Pér%ed%so 8%1??%‘%&2& ated %ﬁé{%%gmmd o

diettief dther uﬂ@wash(ea saerétlhysls wmhria SWONEC). - Baeeginyif lagenivasi c

c%gﬁg var\uo I\P~g]§f gtb%gzyé SO%UJ& %lllgsoqﬁ g)lﬁ[ér :gﬂe bs Dffow solid.

2-(2-D met hyl am no-vi nyl ) -3-net hyl - benzoi c acid net hyl
5 estétepof step 1 was subjected to silica gel
chromat ogr aphy (hexanes/Et OAc, 9:1) according to the

proc‘se‘gg]g,fl1 & Qf -Sg uiftbr _l%ﬁya to afford

.7 g, 14.13 nmol) as a
V\,hlte solid. 15 Step 3
2-Benz) LI - 5NAi t r o- 2H i soqui nol i n- | -one NH,

@?Q @Q

2-Benzyl-5-nitro-2H-isoquinolin-1-one (1.0 g, 3.57 mmol ) from step 3 was
dissolved in 10 mL of EtOH, and a catalytic amount (50 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 mmol) as a pale yellow solid.

Step 5

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

NH Step 5
AN
C@\L/@ CI\/\N/\/CI \/@
0]

5-Amino-2-benzyl-2H-isoquinolin-1-one (0.687 g, 2.75 mmol) ) from step 4 was

ZI

combined with excess bis-(2-chloroethyl)-amine hydrochloride and heated to a melt for
5 minutes. TLC analysis showed one major product and several minor side products.

20 The reaction mixture was chromatographed over silica gel (CH,Cl,/MeOH, 95:5) to
afford 2-benzyl-5-piperazin-1-yl-2H-isoquinolin-1-one (0.103 mg, 0.32 mmol ); M+H =
320.
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N2 N2 Step 31\ \/ [/ 0O/ N\ NH2 O 0 W
2004/ 078176 PCT/ EP2004/ 001751 -42

WG 2064078176 sochronen-1-one (1.0 g, 5.23 muol) fPOIEB10e4001751

2 was dissolved in excess benzylamne (5 nL) and
heated to 80 C for 4 hours. T4Be- m xture was then
diluted in diethyl ether and washed several tines

W t$ep@. 5 N) HCL. The organic |layer was concentrated
in vacuo to give 2-benzyl-5-nitro-2Hisoquinolin-I-one

\ NH21 Pd \ OO
2- Benzyl - 5- mtro 2H i soqui nolin-1-one (N.O g, 3.57

Step 4

mol ) fro 3 was dissolved in 10 nyof EtOH, and
a catal yti unt (50 ng) of 10% pal liadi Um on to

char coal dded (under 5 pherelN. The vessel
was then cl gsed _and exposed R46 Haydr oger

at rmsphere flou LC i ndi cat ed reuc
of the n|t s » onpl ete after amdtt he
m xture was Yilfgred and concentrated in vaduo to gi ve
5-am no -2-benzyd-2Hisoquinolin-I-one (0.687 g, 2.75

rmol) asapale yellow solid. Step 5 15
%21%%1 y155 %mg) %‘é:lnyl Eﬁlgso%\rtlb]\ﬁ?g%f{%‘{b'o@ g, 9@3’1:1'1’&)1) Rlom step 5
was added to a small (100mL) Parr bottle, dissolved in 10 mL of EtOH and a catalytic
amount (25 mg) of palladium (10%) on charcoal was added (under N, atmosphere).
The vessel was then exposed to 60 psig hydrogen for 24 hours. Preparative HPLC gave
the desired product, 2-benzyl-5-piperazin-1-yl-3,4-dihydro-2H-isoquinolin-1-one (8 mg,
0.025 mmol); M+H = 322.

The compound 2-benzyl-5-(4-ethyl-piperazin-1-yl)-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
shown in the following Tables. "Active ingredient" or "Active compound" as used in the

Tables means one or more of the Compounds of Formula I.

Composition for Oral Administration

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

each; one capsule would approximate a total daily dosage.
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5- Am no- 2- benzyl
mol) ) fromstep 4 was

-2H-i soqui nolin-I-one
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conbi ned with excess

whe@4(0281ehl or oet hyl ) - am ne hydrochl ori de and heet/gp2004001751

anelt for 5 mnutes.

product and severa

TLC anal ysi s showed one maj or
m nor si detdpr oduct s.

20 The

reacti on m xture was chromat ographed over silica ge

(CH2d 2/ MeOH, 95: 5) Composifibmfat Oral Administration

2-benzyl - 5-pi perazin-1-yl - 2Hisoqui nolin-1-one (0.103
ng, IogRdiemtol ); M+H = 320. WO 2004/ P7817% wt./wt.
PCT/ EP2004/ 001751 -43- Step 6 2-Benzyl - 5-pi perazi n-

| - yIA@iv4infrédielsto- 2H- i soqui nol i n- 1- one
NPd/C H NOO

H H2OM6Step 6 C

2- Bevizgtlesimnpstpan@zi n- | -yl - 2H i soqui no
g, 0.16 mmol) fromstep 5 5 was adde

In-l1e.6me (0.05
H to a snmall

( 100DdoyscBandgllobotddivem di ssol ved in 10
catal ytic amount (25 ng) of pall adi um

L of 2.84%0H, and a
(109 on

charlzoglse was added (under
was then exposed to 60 psig hydrogen

N2 at nosphef

e). 76bm vessel
For 24 hours.

Pr e@R{porentidhCradrive:) the desired pr

pduct 1.0%

2- benzyl

- 5- pi perazi n-1 -yl -3, 4-di hvdr o}

2H i soqui nol i n-1

-one (8 ng, 0.025 mmol);
2- benzyl - 5- (4- et hyl

- pi perazin-1-yl)-3,

M+H = 322. 10 The conpound

4-di hydro-2Hi so

qui rifleiingredientserd éom@necﬂ)ax&ﬂ.graﬁﬁbte)i usMgh sslvabuchasmethanol.

BB Py & e R b Bred Bpiiel Lo Ehe sfisil rsgoractiv

&hmﬂﬂmdéuﬁh@ahppﬂgmanﬁmbbnﬁmﬂﬁnadeI|very by vari ous
routes are fornmul ated as 15 shown in the follow ng

Tabl es. "Active |ng& dlenh" gn(aéiéave quﬁ ound"”
used in the Tables Cbnpounds

for Ox.ol /\nl
A\ eu

as

ni-ot r nt
IIIIIUIutI

Ingr@gFgﬁ?“@6mi Iwt. Active ingredith 2 it act ose
—¥Qrg%§—%h§ﬁes+qﬂ‘slca ate—0- 5% Fhe—i-rlredi-opts—are.
m xed- HHECEPSPehsed into capsul es con1a|n|F8gabout 100
M Fumaric acid 05¢g
Sodium chloride 20¢g
Methyl paraben 0.15g
Propyl paraben 0.05¢g
Granulated sugar 255¢g
Sorbitol (70% solution) 12.85¢
Veegum K (Vanderbilt Co.) 10g
Flavoring 0.035 ml
Colorings 0.5 mg
Distilled water g.s. to 100 ml

The ingredients are mixed to form a suspension fo

r oral administration.
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w@vpo%1ré on for O al

20 each;
dosage.
Adm ni stration |
w./wt. Active ingredient 20.0%
0.5% Crosscarnell ose sodi um-2430%

one capsul e woul d approxi mate a total
WD 2004/ 078176 PCT/ EP2004/ 001751

dai ly
-44
ngr edi ePCT/BP2004/001751

Magnesi um st ear ate
Lact ose 76.5%

PVP

(pol yvinyl pyrrolidine) 1.0% The ingredients are
conbi ned and granul at ed PsemgrabFeohvetién such as

nmet hanol. The fornulation is then dri

ed and forned

i nt olngeddlie@tts (cont ai ni ng about 20 ngy ¢
conpound) with an appropriate tablet |

bf  acts we/wd
achi ne.

Comphdiveiingredient Oral Adm ni stration
Active conmpound 1.0 g Funaric acid 0}

ngredient Anount
5 g Sodium

chl cSadienZ-Hloigde Met hyl paraben 0. 15 ¢
0.05 g Ganulated sugar 25.5 g Sor bi

Pr ogytio pake&ib&bnic
tol (70%

sol uMatenYorlinje8hory Veegum K (Vander bi |

t Co100&hi0 g

Fl avoring 0.035 mM Colorings 0.5 ng

Distilled water

g.s. to 100 M The ingredients are m
suspensi on for oral adm nistration.

xed to forma

WD 2004/ 078176

PCT/ B2 D tethdnt is dh&;ol%d ﬁni podlonfeditiaivadet A injection. A

I ent

GF e i i B

\rigﬁf‘edwﬂtﬁhﬁgngge ?I?aiﬁ Hiighation

wdtonic. The solution is made up to weight 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 and 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
Petrolatum 10
Methyl paraben 0.15
Propyl paraben 0.05
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15

25

The active ingredient is dissolved in a portion of the
water for injection. A sufficient quantity of sodi um

w@hdosnisies i s then added with stirring to make BECEEP2004/001751

solution 5 isotonic. The solution is nmade up to
wei ght with the remainder of -the water for injection,
filtered through a 0.2 m cron nenbrane filter and

pac ke utnided Istedxylagisolepndi t i ons. Supposi.0bry
Formul ation Ingredient %w./wt. Actlive ingredient

1. 0%/ ateol yet hyl ene gl ycol 1000 74.5%| Pol yet.Hpd ene
gl ycol 4000 24.5% 10' The ingredients| are nelted

together and m xed on a steam bath, and poured into
nol ds containing 2.5 g total weight. Topi cal
For mll éftthehgrédigits @kept wagt, amconﬂﬁhéd/ﬁld:bammdtbﬁuwc with

H’E?IP'%/I blifﬁgs%}]qtgn?gy ozfr_\;}za&%ﬁ? alb tgg (]?,]13 611%1?({;%5%}1 v1gorous stirring
13 @A SF 8y g RATdER, 200 4400 Theh hddedig.s. BHAu( it gy | at ed
hydroxy anisole) 0.01 Water g.s. 100 Al of the

i ngredi ents, except wat ed and heated to
about 60C with stirri ngi;ﬂs%u*ﬁg&n—e:%@qsuantity of
water at about 60C is then added with vigorous

sti r&eivergl acpmomnmlslsénfsy)n‘s hentaingigduine abeyt G(PG-Wapercentrastive

%ggdped aaeéﬁréegﬁred as nasapsgr% fl\ﬁﬁﬁ]la 1§19§ %e&?{rmﬂllaﬁéﬁso%ﬁionaﬂy

S suspen ns Con al ni ng
dndarb ir&cﬁvqalagtedlﬁntmlth e force&mpplgnmucao qy;talhpa caldlass, sodium

Eafrn AR S Rt B L, A LahLA0 OBl Bk o
adjest OEY. y'ﬁteaialsalmpra&ééﬂmulmem nwdleldehvered via a nasal spra&r metered

i b%@ﬁ{%}/g ln?egng hﬁ@teigéﬂ)g)é%%rao%?érs ?P i%r Gﬁt on EJI-F acFHatmn A

Wpﬁ:all dssfigayhddutets Dot spoays enay 4418 hdets. ver ed via a nasal
spray netered

Example 4

Radioligand binding studies

This example illustrates i1 viiro radioligand binding studies of compound of

formula I.

The binding activity of compounds of this invention in vitro was determined as
follows. Duplicate determinations of ligand affinity are made by competing for binding
of [PH]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
MgSO,, 0.5 mM EDTA, 1 mM ascorbic acid, pH 7.4 at 37 °C, 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.
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punp typically delivering about 50-100 mcroliters of
formul ati on per actuation. A typical dosing schedul e

WO 2002072813@r ays every 4-12 hours. Exanple 4 RapdDEPIasiah1751
bi ndi ng studies 15 This exanple illustrates in vitro
radi ol i gand bi ndi ng studi es oef47céonpound of fornula I.
The binding activity of conpounds of this invention in
Vi t mispleenitat ef | mH]ESiDéﬁbm flad Hinding sifaxsplais qahmatlﬁed by fitting

ng%%régﬁﬂ%tbﬁ%ﬁn% aﬁtﬁltﬂg n%ffgr%%ﬁﬁmfﬁ%tlﬁ?%c?u@ga P rrenbr anes

derived from HEK293 cel |l s stably expressing

reconbi nant 20 human 5- HT6 eceptg;naXTt;;1 jcell Nine

was prepared asbudmgr- ixssl i llecul ar

Phar macol ogy, Vol. 43 pp. e-1327" REfCso

determ nations were made in assay buffer containing 50

mM Tri s Giolicand
B e

atfal I03Es tHkScs)ayertttabl@s of mdl@llgand griBidnglBiF-hBxinmg) specific binding of

et i a a I
SHERAT ARt Sro Do pe Va0 naRrhge bGHARME el B he
RaskarandersB  pl ates (pre-soaked with 0.3% PEl) using
a Packard 96 well cell harvester and washed 3 tines
in i Tr MRS
det ﬁ gn(fpégcerc% Sozgé 1|Sve gucﬁpgj Ol;lﬁhu(r)n nut e uIsW%ré tested and
fPaakas He TbpGousitt TN 2004t ORShTEn PEIWNEPZOOM 001751
-47 Displ acement of [3H LSD fromthe binding sites was
guantified by fitting concentration-binding data to a

=pat dllb‘l. eN PR SidnbnEaUati o BRB¥curdasal | ERndpdé NOpKi
=basall ¥ 8 Hi ll ?I 0 [I [ gand] logl C50 where H $I4T6
| is—the Hi H bl upl:‘ [T gand} T3 the concentrpati on oOf
compepi %15 |gand 5 anciﬂ 0 is the copcentration
of T | F.QC Lag,hal xi mal specific bingding
e 5 n axi . \
of r? 9 ghéc"blndlng wi ndow i s the
dffe en’ce et vvegn th Obasal bar anet er s.
Usi ng| t he procedures of th| g, _gonmpounds of
Fprmula | were tested and flound t@ b el ective 5{HT6
apt agpni sts as shown bel ow [10 Name ( onofry
Structure Exanple pKi  5-HT6 cl
H
N
8 |2-(Naphthalene-1-sulfonyl)-5- [ ] 1 9.98
piperazin-1-yl-1,2,3,4- N
tetrahydroisoquinoline
N~S.
| e
N
16 |2-(2,3-Dichloro- [ j ' 1 10.37
benzenesulfonyl)-5-piperazin-1- | N
y1-1,2,3,4-tetrahydroisoquinoline @@
O
N‘.,S
o)
Cl
o]
N
24 |8-(5-Piperazin-1-yl-3,4-dihydro- [ j 1 9.28
1H-isoquinoline-2-sulfonyl)- N
quinoline CG\] \Sp NS
B Z
0
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H6 2-(3,5-Dichloro- CN) 1 9.41
benzenesul fonyl ) - 5-pi perazin-1- N

W@ R601/028134 4-t et rahydroi soquinoline S C (r) |PC/EP308001751
2- (Napht hal ene-1-sul fonyl)-5- CN) 1 9.98
pi perazin-| -yI 1,2,3,4- N tettgahydroi soquinoline Ci
00 NN O ;0H 162(23D|chloro- (N 1 10.37
benzenesul fonyl) 5- pi per aZixaniple N yl -
1,2,3,4- tetrahydrmsoqw nolinei NS O C C H?24
8- (i—Plgo ﬁp d XI;CS 4-di hydro- N1 9.28
1H | [fonyl)- Nuinoline g CIN,s o WO
2004/ 078176 PCT/ EP2004/ 001751 -48 Exanple 5
Cog ﬁ]hteicogni‘&mm@nhmmrgprwpetieggﬁﬁommnémh the imgntion may bein a
xﬁ%cgﬁg %?r%%]nﬁolgﬁ QP o% ecP rec{)gn%tul)rgy %ﬂoqi@l MRYR&th! Q)l@ma.l(e Wistar

COgnlt recognltlon
raB (€harle$ Rivent Thedll cthetMrelsW&tﬂa;used Compounds were prepared daily and
dissolved in physiological saline and tested at three doses. Administration was always
given i.p. (injection volume 1 ml/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.
All rats were treated once with each dose condition. The object recognition test was
performed és descriEed by Ennaceur, A., Delacour, J., 1983, 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 or
steps, to the objective spirit and scope of the present invention. All such modifications

are intended to be within the scope of the claims appended hereto.
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5 rats (Charles River, The Netherlands) were used.
Conpounds were prepared daily and dissolved in

w@byogiozd1ogi cal saline and tested at three doseBCT/EP2004/001751

Adm ni stration was always given i.p. (injection
volume 1 m/kg) 60 m nutes be#ore T1. Scopol am ne
hydr obrom de was injected 30 m nutes after conpound

i njection. Two equal testing Qrhoups were made of 24
rats and were tested by two experinenters. The testing
order of doses was 1o determ ned randomy. The
experinments were perforned using a double blind
protoco%imﬁﬁﬁunﬁqkeh [y freated once with each dose
condition recognltlon test was perforned
as descri bed by Ennaceur A., Delacour, J., 1988, A
new one-trial test for neurobiokégical st udi es of
menory in rats. 1. Behavi ekal dat|a. hav. Brain Res.
31, 47- 59. 15 Wiile the p ntion has been
described with referenBg, spelci fic, enbodi ments
thereof, it should be unde <theBe skilled in
the art that various changes nmay be madel and
equi val ents may be substituted w thout departing from
the , dﬂﬁnﬁ&eﬁh&a 13 %Eéesaﬁfon%ﬁﬁirhglﬁfe%df on. In

addltl , hany no |f| ations ybe made to adapt a
particul ar situation, material, conposition of matter,
pr oc8Eeinpr ocess step or 20 steps, to the objective
spirit and scope of the present invention. Al such
modif is¢Rlih @RS3; are intended to be within the scope of
the clains appended heret o. WD 2004/ 078176

PCT/ EP200Q4/ p0175 -49- . : nd, of

f or mufsaC qﬁép )- ’1W](“T§91H a9<71 ﬁ\l‘?‘?éz‘ng‘g}%fiae ly are BY‘%(’gen or
phammg@eutlcally acceptable salt or prodrug thereof,

wher ei n: nisfmmOtoS;Xis-G%%-or-qq-,

wherein Ra a gb ﬁach i ndependently are hydrogen or
a|kyr'BfBOPU0nﬂ OBf* optional bond; Y is -SO2- when X

is -CRaRl - aijls-MPRDPanX|s-qq wher ei n

p i sy {s-om1when X ianGRR"-and YRe- @a:fhd)&,nwepleﬁdenctcy)ar e
hydr ogen or al kyl ; each Rl i ndependently is halo,

al ky] hergl%l polglfrk¥r1 1 to a:!ln@}&d eahl¥ d%iéé(ﬂdeﬁid% L hy%lré)(g%é)()r alkyl;

each R' independently is halo, alkyl, haloalkyl, heteroalkyl, hydroxy, nitro, alkoxy,
cyano, —8(0)R, -NRRf, ~C(=0)-NR°R’, -S0,-NR°R, -N(R)-C(=0)-R’, or ~
C(=0) R, wherein q is from 0 to 2 and R® and Rf each independently are hydrogen
or alkyl;

R? is aryl, heteroaryl or cycloalkyl;
R® and R? each independently are hydrogen or alkyl; and

R’ is at the 5- or 6- position of the isoquinoline ring system and is of the formula:

10

1
N

\
R°R°C 2/ CRR’
®ROL e,

z



cyano, -S(Oq Re, -NReRf, -C(=0) -NReRf, -SO2-NReRf,
-N(Re)-C(=O-Rf, or 15 C(=0O Re, wherein g is fromoO

W 2002/028106 Re and Rf each independently are hydrOOEP2004001751

10

15

alkyl; R2 is aryl, heteroaryl or cycloal kyl; R3 and R4
each i ndependently are hydrogep-or alkyl; and R5 is at
the 5- or 6- position of the isoquinoline ring system
and wher@h: the formula: RI0O N (RORSC)2\ )(CRGR )r Z
20 WD 2004/ 078176 PCT/ EP2004/001751 -50- wherein: Z
IS - &r-CIE:-'__r is from1l to 3; and R6, R7, R8, RO
and 210 e£Er Fhdependent Iy are hydrogen or alkyl. 5 2.
The conpound of claim 1, wherein said conpound is of

t he rfiofroml lato 3;Bd N (ROR$C)2\ )(CR6R )r R4 3 R
INNY/Rz 1a or a pharmaceutically acceptable salt or

pr odysugr tReyseof;, ' , , R7,
R, TRot gy R "GRL A Radiny sFyaithenhap: 1y

3. The conpound of claim2, wherein said conpound is
of the fThermohgpoRhd OFE@)m \, whiapsin)said cympepnd s ofthgformula:
phar maceutically acceptable salt or prodrug thereof,

(R9R“C)2< >((:R6R7)r

(RY),

or a pharmaceutically acceptable salt or prodrug thereof,
wherein n, RY, R% R®, R* R®, R/, RE, R%, RY, -, X and Y are as defined in claim 1.

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

N
AN
(Hzc)2< /(CH2>2
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)—,



wherein: Xis -CHRa- or -C(O -, wherein Ra is hydrogen

or alkyl; ~----is an optional bond; 15 Y is -SO2---
wab@n/0X8176 - CHRa- and Y is -CH2- when X i s - C(EF/EPADI001751

2004/ 078176 PCT/ EP2004/001751 -51 R2 is aryl which is

optionally substituted with the-substituents sel ected
fromal kyl, cycloal kyl, cycl oal kyl al kyl, heteroal kyl,
hy d rl@xyﬁlykwﬂuch RajpBiondliyt d‘h@sutﬁlséﬂﬁfﬁth tlhy dﬁmyuenad detxted from alkyl,

glp @g}’lkgﬂc A aﬁ(g B‘é’ nono- ai‘% %g},l halgl,rrg Cafﬁ{l?fg‘fydroxy, alkoxy,

ik BRI A8 Yhono- ﬁl‘ﬁﬂﬁ de alRyla ity @ngl&m haloklkbxy, heteroalkyl,

g ké%R (Frcr5 R Rrhpa fikie pEHGL Rt Pypeallor,

5 (OYEROYENOOR (Whed n isaRGAn (R ériﬁrcﬁﬂ di®ge/,and|RVdre independently

cycl oal kyl , cycl oal kyl aI phenﬁ( or phenyl al kylﬁp
IgidregeGRr Rikyh aRDRfReh bge(mmlévlecmlqa yhaydlen y1f phey
R

S L MRS R P s
U S0 B X PN S 8] Lty DREN e,

Ne/cRhIkl, ayddaBylallbg phenylaipeddaidynd i s of
thegégrrrua% %) mNI\VRRa Olc or a

phar pgceut.i caII ept abI e salt or prodrug thereof,
10 V\,herjgeriﬁll‘rS TogRGr @ ﬁyf and Ra are as defined in claim 3.

15 5. The conpound of claim 3, wherein said conpound

i s of. tHehd @nipsuad of Bhiin 3(Merbin shidMohfRRuUNOid af tiformula:
2004/ 078176 PCT/ EP2004/ 001751 -52

R™
|
[Nj
N

N LR
R
R O Ic
or a pharmaceutically acceptable salt or prodrug thereof,

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

15 5.  The compound of claim 3, wherein said compound is of the formula:

10

®
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or a pharmaceutically acceptable salt or prodrug
thereof, wherein R2, RLO and ---are as defined in

w@b@isnr876 6. The conpound of claim4, wherei n R2I/EB2004/001751

phenyl, naphthal enyl or quinolinyl whichis
optionally substituted by thesgubstituents according
toclaim3. 5 7. The conpound of claim6, wherein R2
I s selagthkadadentioally Aecegtablepak onptairugther@f, phenyl,

2- quorophenyI 3-fluorophenyl, 4-fluorophenyl,
2-chl.ora chl orgphenyl ., . 3- nethylphenyl

4- né@ﬁ%?ﬁ&% Fn§2'ﬂ%?ﬁg%§§§I¥8Hy?8henyl 4-

am dophenyl , 4 ur eaphenyl, 3, 5- dlchlorophenyl

2, 3-4li chl or }&pdmtgdundbf Blaiih éhhbe‘rexptfényphenyl naphthalenyl or

l.
Gt BT R DA o B BRI DR i
napht hal en- 1-yl, napht hal en-2-yl, or quinolin-8- yI
8. The dﬂrqmmmbuoﬂ oétlalmﬁmhmr%msem&dlf@mm&igemCQ}ISlstlng

or%)%%ﬂh 2 gro %]e eﬁ{g; gH?r%g 1{1}&,' f‘h%r%ghg@% rf“&ﬂoﬁ)ﬂhgna?l 3-
czﬁdnephmyessumfeﬂmpheﬁylm pmﬂmyphenw|2-mema3¢smlfoexlphwhr4m

ﬁypgef{}’l,%l’il‘f?}i‘tepg chg él‘ﬂoro%'%nﬂ d? (dlchﬁgg%ni}i BeL azin-

‘Qldhlbm}mmylbﬁﬁifh(mﬂﬂmrbnﬁjhyl)pﬁelp)rlpm—alzmethoxyphenyl 3-chloro-4-
t h - o
%&%}éﬁgﬁmé %}k}{? 4 @u% eriy?%l“ H%}a%)eélrla ¥12H§pﬂt}>}?l§1?[’2-2;:1,3?r zﬂ.utm(’hn'&

gt r ahydr oi soqui nol i ne;

2-(3-fluoro- benzenesulfonyl) 5-pi perazin-1-yl-1,2, 3, 4-

t et r ghydy0i soqui

27 RO B s A Pasin R sivddromsa PR mp i 4

3, 4-t et rahydr oi soqui nol i ne; 2-

(3, 59b|sThaaﬁhmnmdnéthynAbwh@@nesuhﬁmnympdwsdedfdﬁonﬂhe
e 1-yl-1,2,3,4- tetrahydroisoquinoline;

ol B

oxy- benzenesul fonyl ) - 5- pi perazin-1-yl-1,2
, 3,4- tetrahydroi soqui noline; 25
2. (32{ohhm1©&ﬂf0ﬁ}'1tﬁjptp€m@n2éﬂé§Lﬂ,?r>/b1ﬁ§itﬂ9h¥6t0{!ﬁ09111n<ﬂlne>
erazin-l-yl-1,2,3,4- tetrahydroi soqui noli ne;

2 25 fi noline:
AR RO 5 S oo

PCT/EP2004/001751 -53 2-(2-chl oro-benzenesul f ony
- 5- paﬁérfh@r%bemzewsuhfowlkSmlp%r@%laﬁyﬂr b? éécfairﬁl@fdur?ﬂéOqumohne’
2- (3-chl oro-benzenesul fonyl ) -5-pi perazin-

| -yl 23(4%ngth5)2}1~§érfzé‘xliﬁég1‘f&iﬁpgiﬁl hadimQ 1yl-122;,3 4-tetrahydroisoquinoline;

(3 nethyl benzenesulfonyl plpera2|n-

| - 3,4-tetrah U|noI|n

_di CHT ér@%‘éﬁi%é §/ pYP pgraapp]e—}%a]z% EXS tefrahydrmsoqumohne,
l-yl-1,2,3,4- tetrahydr0|squ|noI|ne 5

2-( ngBEO&l@hlércf -beigEReshiEnDE N 8 Sibdraniy 1) vl 85 Db pac@atiydrdisgduinoline;

2-(3,5-bis-trifluoromethyl-benzenesulfonyl)-5-piperazin-1-yl-1,2,3,4-

tetrahydroisoquinoline;

2-(2,5-dimethoxy-benzenesulfonyl)-5-piperazin-1-yl-1,2,3,4-

tetrahydroisoquinoline;

2-(3-chloro-4-fluoro-benzenesulfonyl)-5-piperazin-1-yl-1,2,3,4-

tetrahydroisoquinoline;

2-(2-fluoro-benzenesulfonyl)-5-piperazin-1-yl-1,2,3,4-tetrahydroisoquinoline;



t et rahydr oi soqui nol i ne; 2-
(2, 5-di chl oro-benzenesul f onyl ) - 5- pi per azi n-
WO 20040783763, 4-t et r ahydr oi soqui nol i ne;  2- ( napht Pei/8Pmo4/001751
| - sul fonyl) -5-pi perazin-
| -yl-1,2,3,4-tetrahydroi soqui s®! i ne; 2-
(napht hal ene- 2-sul fonyl ) -5-pi perazin-

| - yb=(2.cBlozo %h%@ﬁﬂ%ﬂg@%@gaﬂamﬁu -pie],2,3 ¥0tetrahydroisoquinoline;
2- (2- Met hanesul f onyl enzenesulfonyl) 5- pi perazin-1-yl

(é (g A1t g reﬁlzq %{H fo§ylj%g$1ﬁ;r%glg F’yl 1,2,3,4-tetrahydroisoquinoline;

3
IH-|squ|noI|ne 2-sul fonyl) -benzam de;

[ 2- 53 BhpdylaBdmedesylfony] )45-ghipeyahin-1 inlgmqlnqztrﬂhydmsogugmhne,
fonyl) phenyl]-urea; and

0 ny ?5 (_2'&8?1%@10'{(2 gé'n %es%HA ﬁjn E)i)q QaAkt 1I 0]?21 3 aqlefrgﬁydgoﬁ&itfmohne,

npound Tarm
wherein R2 is phenyl; and R10 is hydrogen or nethyl
5 11. 2Thechionpbtndodenctmdsni Gy nwheinstarinaiyd leohfound i s
eleﬁteq)f{o nt6he group consi sting of:
E RS plpéra2|n- 1-yl -3, 4-di hydro- 2H i soqui nol i n-
-one; and 20
2 bén(2yi-dishlode-deiwgheyylfonylisipiperaginyL-8: b2 didhiptipbrdrpispggnoline;
gui nolin-1-one. 12. A process for producing a

om0 Y S g

a RO le wherein n
R10 ?aMPhﬁla&ﬂé—Za%ﬂfQ@ﬂDﬁel?}P?rﬁﬂér]aVlnjr 334~ @Hﬁ%ﬁ%ﬁ%@mmhn%
reacting a conpound of the formula RRo N (ROR8C) \

10 ) (CRoRAMetMnB&ilfonyl-benzenesulfonyl)-5-piperazin-1-yl-1,2,3,4-tetrahydro-

isoquinoline;
3-(5-Piperazin-1-yl-3,4-dihydro-1H-isoquinoline-2-sulfonyl)-benzamide;
[2-(5-Piperazin-1-y1-3,4-dihydro-1H-isoquinoline-2-sulfonyl)-phenyl]-urea; and
8-(5-Piperazin-1-yl-3,4-dihydro-1H-isoquinoline-2-sulfonyl)-quinoline.

15 10. The compound of claim 5, wherein R? is phenyl; and R'° is hydrogen or
methyl.

11. The compound of claim 5, wherein said compound is selected from the

group consisting of:
2-benzyl-5-piperazin-1-yl-3,4-dihydro-2H-isoquinolin-1-one; and
20 2-benzyl-5-(4-ethyl-piperazin-1-yl)-3,4-dihydro-2 H-isoquinolin-1-one.

12. A process for producing a compound of formula



R3 NH5 ~Rl)~ Ra f wherein n, Rl, R3, R4, R6, R, RS,
R9, R10 and Ra are as defined in claiml, with a

W@ iofomile hal i de of the fornmul a R2- S02-G wher BATYERR04/801751
as defined claiml1 and Gis halogen. 13. A process
for producing a conpound of f-cdrula Rio N (ROR8C) \
\(CR6R7) r RA NR3 NRZ "RI)n O RCif 10 wherein
n, Rl, R, R3, R4, R6, R, 88, RO, R10, R and Rd are
as defined in claim1, W 2004/078176
PCT/ EP2004/ 001751 -55- ¢ i sing: reducing the
conpound of formula KBON (FBRBC) 2\ >CR6R7)r R4 N R
3NRZ nORRIIg whereiw n, R, R2, R3, R4, RG,
R, R8, RO, RI0, R and Rd pre dekined in claiml.

5 14. The conpound of for ! orYa gharmaceutically
acceptabl e salt thereof acgg N Kl aem 1, whenever
r/adrng 0 cI®im 12 or 13. 15.

prepared by a process acco
Ie

A pharmaceutical conposit iR conprisi Rg a
therapeutically effective anount

wherein n, R}, R4, R%, R%, RS, R, R® R’, R!® and R® are as defined in claim 1,
comprising:
reacting a compound of the formula

RlO
I
(ﬁk&»ﬁ( :)kaﬁ

N R*

NH

R), R ¢

wherein n, R}, R®, R, RS, R, R®, R, R¥ and R? are as defined in claim 1,

with a sulfonyl halide of the formula R%-SO,-G, wherein R? is as defined claim 1 and G is
halogen.

13. A process for producing a compound of formula

10

|
N

98/\67
mR%\/ﬂm@r
N R

(RY), o R R

wherein n, R}, R% R®, R, RS, R7, R® R’ R¥ R® and RY are as defined in claim 1,
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15

20

of at |east one conpound of formula | or a
phar maceutically acceptable salt thereof according to

waey4oria7ef claiml to 11 in adm xture w th onRCDEP2004/@1751

pharmaceutically to acceptable carrier for the
treatment of diseases. 16. Thé5conpound of fornula |

or a pharmaceutically acceptable salt thereof
caoposthigng to claim 1l for the use as nedicanent. 17.
Use of one or nore conpound of formula | or a

phar ] salt thereof according to
claf%?%%#%%g? %*ﬂgﬁﬁﬁg%?ﬁkg'of a nedi canent for thg
treatment 15 or prevention of a disease state that is
al l eviated by 5-HT6 agonist.R'18. The use of claim 17,
wherein the disease state c ri ses disorders of CNS.
19. The use of claim 18, , rsj n..he di sease state i s
sel ect ed fron1psychosé§?'nghyé@bﬁﬁenia, mani ¢
depressi ons, neurol ogi cal disordefs,
attention deficit disorder,
anyotrophic | ateral sclerosi
and Huntington's disease. 20 claim17,
wherein the disease state gopprisess«dhgorders of the
gastrointestinal tract. 21. The iAventTofgis

her ei nbef ore descri bed.

wherein n, R, R% R®, RY, R®, R7, R, R%, R'®, R°and RY are as defined in claim 1.

menory di sorders,
M' s di sease,
imer's di sease 20

14. The compound of formula I or a pharmaceutically acceptable salt thereof

according to claim 1, whenever prepared by a process according to claim 12 or 13.

15. A pharmaceutical composition comprising a therapeutically effective amount
of at least one compound of formula I or a pharmaceutically acceptable salt thereof
according to any one of claim 1 to 11 in admixture with one or more pharmaceutically

acceptable carrier for the treatment of diseases.

16. The compound of formula I or a pharmaceutically acceptable salt thereof

according to claim 1 for the use as medicament.

17.  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.
18. The use of claim 17, wherein the disease state comprises disorders of CNS.

19. The use of claim 18, 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.

20. The use of claim 17, wherein the disease state comprises disorders of the

gastrointestinal tract.

21. The invention is hereinbefore described.



