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the Invention The invention pertains to new
pi peridyl -substituted quinazol jine and isoquinoline
derlvatives that serve as efféEtive phosphodiesterase
s rprpeinane ol (010l o Perbek Bo Al Bt agps 2o roene
C
e e T e o

preparat!on of such conpounds, phar maceuti ca
composi tions conpri Si ng Fiutbf themyentiols; and t he use of

such cogpoyp Qn%.o§ %@th%dﬁev&ypewﬁ?&ban&eg “HindLdin€ SALi@quinoline

nervous syste nventi on
recmwgeathgbsqrte areefieelre metPhediesierpssg PREVINBRIEIRNdPa invgRiion also

gnr‘élafé%3f§ BbrAdduhds tHat 2Ry %’cﬁwe ifHYitoR XA PDE €0. PEECI@Biich faitkr relates to
I sor ficient, c

sy'Pr‘ﬁf qﬁua?qgai‘ekgngqjﬁlan 8? Stf 8’(\‘??”6‘85 91 rnn|1 tce Llcael;%t%m?osmons comprising
( PiDEls ompainds; Gind g ede of rauehacahoyndsr mewzwwon trRAYNG, ekftain central

| MhdnidGs YR L ONE) O &ﬂertohs%rd@#échﬂ@'idvgﬁﬁn Flsibd AlsARBINENTIIB for treating
nono hosphate (CAMP

TOTRSIHBRIA S R R TRHE SaoHiErs *PEoTRTPR, ESYIRYS g oorders
nModeaiphisisgdeditiens .coghiitien ey g kynptdn.nucl eot i des cAMP and cGW
are synthesi zed by adegxl.'&dro@{acgfmnyg,yl cycl ases
respectively, and funcfion as 1 n ?5$

ra?emltxl? S'Eyinﬁf érfvolved in the
Prigessse sf pamutieaibesr dyylici ademnsine omsopfospiate (CAMP) afd cyclic guanosine

n en{ugn%gﬁ‘osgp{a%se @GM iRo %QP $esp5(9|lv§ du@l&l)ti'dg Q'ﬁortolaﬁosphates The cyclic

pe ndent ki nases and
subseglisent “pffositio FWBt n smtheﬁrzs? eV 29D e 9papyly! cyclases,
acigtgectivegulbad fuobtioaf asy inagdeligart {eanmmseogerassegmtaluhg asvasharray of

goﬁgﬁ%rglpurl]a}?lprog%gsgg E%&A'aﬂ%ln%ur@ngoﬁ% Ykt lnerv-cl)-DSeSYSte . In. fogens: this

de si I's’ind cate
ynqlmswmeeegtrvavonduooewﬂ& yangf cBiE éﬁEW@% ikiRgeAsy @fdj pubsequent

r}ﬁwo%ﬁﬁﬁ&i & pﬁ&éinéjlﬁ@il@da{ acte refulibNBr enabtic EvRmidsivaras well as in
muné?ggl df ffaerengatlgs S survu ?apyth)é cor%élgL @%f%thct MBe& deg‘bﬂgl}ﬁlgw indicated

ev en o
metth@mn’vgetéar diyefsityeofdhet ertzyp@ssmmlveﬁ duhe ﬁg‘lt%&é ape gogragayon of cAMP

EXIHI@BMP. There are ten families of adenylyl cyclases, two-of guanylyl cyclases, and eleven
of phosphodiesterases. Furthermore, different types of neurons are known to express
multiple isozymes of each of these classes, and there is good evidence for
compértmentalization and specificity of function for different isozymes within a given cell.

A principal mechanism for regulating cyclic nucleotide signaling is by
phosphodiesterase-catalyzed cyclic nucleotide catabolism. There are eleven known families
of PDEs encoded by 21 different genes. Each gene typically yields multiple Splice variants
that further contribute to the isozyme diversity. The PDE families are distinguished
functionally based on cyclic nucleotide substrate specificity, mechanism(s) of regulation, and
sensitivity to inhibitors. Furthermore, PDEs are differentially expressed throughout the
organism, including in the central nervous system. As a result of these distinct enzymatic
activities and localization, different PDE isozymes can serve distinct physiological functions.

~ Furthermore, compounds that can selectively inhibit distinct PDE families or isozymes may
offer particular therapeutic effects, fewer side effects, or both.

PDE10 is identified as a unique family based on primary amino acid sequence and

distinct enzymatic activity. Homology screening of EST databases revealed mouse PDE10A
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phosphodi est er ase- cat al yzed cy%llc nucl eot i de
catabolism There are eleven known fam|ies of PDEs
encoded by 2 1 different genes. Each gene typically

yields nmultiple L ar | that furt . \
2P Bt e B hEB PEESS B PR e £ onas y ok ol fremezr: o4se-
ar e4ds stooagudughreg, 0. €t @hc@enenzii199-heis 689%n Togahurpe homologue has

nugl et?Jeh‘i%n@dJP%Eérﬁﬁgess Re&i il fit AE'&C BaNUSAG8)0Pf.7076, 1999) and
re ation SenSItIVItétOInI bitors

Fu fqﬁ@mﬁbﬁpkece verinds fibathdie Pead Rt Mar 9<§;we§;zi,vreé>§§wenuﬁed (Kotera, J. et
t hg 0 BRbiEAt. BidpaysO Rga Mosim. 26 N8I3 1LES7 MPOD;Fulishigec Enétrah) Eur. J. Biochem.

ne£6%olq’?8 Wz%t ?589 A%' héare segtﬁ% Ocapreg Q)?ﬁgmgbgé; %éfé‘sts sgecnﬁ The mouse

yimati c act| I'zation
| smwéé "{:arW% @W@ Qﬂdsqrwﬁ'eﬂhqsﬁwwmeé@iowaquuﬁ'& @M to AMP and

Fugiip %m&@enycweﬁm%f pbeto eReAMFRlIeCE | IO‘OS |p.M) ligtagHak than for cGMP
di stinct PDE fanmilies or isozyme

C HEPLD @utlc Favput 55 SPEETSEh daoRIT ST S DRI ver EAVP has
PD%I:DIOHI&? sudeertibd thatiPRE10ais @ninigue cANPrnhipitdsias@dPase (Fujishige et al., J.

g %I Vi %%4@5'15’44%9%3{108 and distinct enzymatic

ﬁ%E é screeni ng of EST dat abases reveal ed
nouse RS feRly o PP'¥R9F’HQ%§‘[§€?WSO? lows R dgerse of FARFS heypology as
PRBmpbredjtd privpesigtideniified RDE faBiilies andChesrbedh’/hobB48 e insensitive to

%g%é%n m?Fﬁo%grs thel? lé%hﬂ\%Xm 16be %eﬁﬂ& for loﬁ%p DE $4hi ﬂ&gUélte:lﬂStates Patent

mur1 ne honol ogue” has al so een C
( BR3P BYP: S. et al., Proc Natl. Acad. Sci. USA
96 7071Pﬂ@3@:so]&&9aue@n&ahkeaef i flals SE1btive @o YtRen RUE fanfiles. mRNA

[?%1% |r ﬁ.gm?%%frgs“s nnlg ?n t%?hs%@ig %H}?ne{%ﬂ‘#%hgg nlgbét a?dEur J. Biochem.

hem
252_56551_[&-1337 1g@ggsoderung shi geal-. |ErocetNaé“ Acadz§ci. 96:7071-7076, 1999;

Bi L%G@%BE KR @ball 61931»82341&)?6 1119&%) Thesy iﬁntnbli‘st@neiliﬁba(iegtﬁﬁﬂ/uthm the -
aCl.0Ss S a
TS PRE R REtaT & e e deti TBU3Ss A el BigfjBens. and
t oolfAdtery avm?l'@\/P More sqgenityi wedejailedr apalysist ham beenohageppfithe expression
f od'atté}ﬁ\MDroﬁmbralrpef%EW}nRhﬁ\ @etgélf? .. I'lat'ﬁall gﬁ@ﬁt e6d/Iie(1H882i 26:345.10,
| (0] [ e
? Py BP0 b BB B T Stk Eh o sBero 51 300 Hoan, Am,

PDE&@nwmst@hemucq ulecatizin | af PR t0eid thevRh deain Pljlliagh Hgex tResearch
al gonfelencBiFRbsphbtiBittrade/ift HL Sith3Hu BRdd&y, LAY Portugal, Dec. 5-7, 2001).

A variety of therapeutic uses for PDE inhibitors have been reported including
obtrusive lung disease, allergies, hypertension, angina, congestive heart failure, depression
and erectile dysfunction (WO 01/41807 A2). |

The use of selected benzimidazole and related heterocyclic ‘compounds in the
treatment of ischemic heart conditions has been disclosed based upon inhibition of PDE
associated cGMP activity. United States Patent 5,693,652.

United States Patent Application Publication No. 2003/0032579 discloses a method
for treating certain neurologic and psychiatric disorders with the selective PDE10 inhibitor
papaverine. In particular, the method relates to psychotic disorders such as schizophrenia,
delusional disorders and drug-induced psychosis; to anxiety disorders such as panic and
obsessive-compulsive disorder; and to movement disorders including Parkinson’'s disease

and Huntington's disease.



The PDE10 fam |y of polypeptides shows a | ower degree
of sequence honol ogy as conpared to previously

wWo dmppifiied PDE fam | i es and has been shown t oP®BIB2005/002177

insensitive to certain inhibitors that are known to be
specific for other PDE famlies. United States Patent
No. 6, 350,603. PDE10O al so is‘dﬁiquely | ocalized in
manmal s relative to other. PDE famlies. nRNA for PDE10
is highly expressed only in testis and brain

- (Fujishige, K et al Eur. J. Biochem 266 1118-1127
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1999: SBIH’ér'P p‘ﬁ@ rolegas gatcorgil messeﬂg@@ in irpgeliv ﬁc’sgaahrgcelvents cAMP and
965G Atek0F Bide DAY jof procegbereifcluding retiroainsmisSenand enzyme activation.

s ﬁlﬁ{r&:\%ﬁ 1Jfev’e s]b?%-br e chéﬁﬁ%& 1469 'Iatr%a@) méﬁtgqjetl? §y L%d%QQE?& enzymes in

aln ressi on
t hresronse mm cellatstirliabhg geanviats) guanyly &&"U’ﬁb E#1ayzedhgy formation

ol fragivpr ¥nd H@ﬂpcth&eb)]\/ﬁé" s&grtﬂ&e Rédc¥ntraforiearti hctidating debtain Signaling

has been the e 0
brea/iep]ts.o}'h ipﬁno \ a?egzlg%%? LFR/ED t'rﬁle%i ?datlgn fcgﬁggnd cGMP which
Ne'asmsmiternmﬁtlm Iesign2000) and PDE10O protein (Menniti,

%I r%kenhgnc%rnentaﬂﬁ gi8Vatior of < cyclncﬂﬂ@egﬁdér&om@nﬁétwn can be induced
Innunohlstochenlca | oca

o BPHGR SPDTTAR Sy PR PR e Be oo o S Pbe inniotors
' Reon@hpies &6 tter preeention bletedatrhent ot diBkases titked tP@pragmal cell signaling
Pg; , Dec. 5-7, 2001). A variety of therapeutic
es

PDE i nhi bitors have bhee reported i ncl udi ng
obtru3|ve | ung di seas Su rtension,

anglna'ﬂﬂﬂm@emmnmaeheewmmbamwmwengMeﬁmm@alon and
erectile dysfunction (WD 01/41807 A2). The use of

sel ected benzim dazol e and rgl ated heterocyclic
conmpounds in the treatmg g sthegm c heart
condi ti ons has been disclo upon i nhibition of
PDE associ ated cGWP acti yitNy éd States Patent
5,693,652. United Statef Patent Ppplication
Publ i cati on No. 2003/0032579 di oses a method for
treating certain neurologic 6§p glatr|c di sorders
with the selective PDELO inhi'bLt orJpapaverine. In
particular, the nethod relates t9 psythotic disorders

SUf B pRsmacdltienp BERPlaRe saeba@t@a&odajgamre@r s and
dr ug- | %Cedx Rfsgndrkoare each mdepgr%(dlent ny rp(le%ldgd EQFQ |e§§ oneof X, Y

pani c
and Z must be N or CH and provided that when Z is nitrogen, Y is CH; and when Y is nitrogen,

X is nitrogen and Z is CH;

wherein R', R? and R® are independently H, halogen, CN, -COOH, -COOR’,
-CONR®R?, -COR®, -NR°R?, -OH, -NO,, -(C¢-C4)aryl, 5 to 12 membered heteroaryl, (Cy-
Co)alkyl, (Cy-Colalkoxy (C»-Cs) alkenyl, (C,-Co) alkenyloxy (Cz-Co) alkynyl or (C3-Cy)
cycloalkyl; wherein said alkyl, alkenyl, alkenyloxy, alkynyl, and alkoxy are optionally
independently substituted with from 1 to 3 halogens; and when R', R® and R® are
ind.ependently alkoxy, alkenyloxy or alkyl, R' and R? or R' and R® may optionally be
connected to form a 5 to 8 membered ring; and when R', R? and R® are -NR’R*, R® and R*
may optionally combine with the nitrogen in which they are attached to form a 5 to 8
membered ring;

wherein R is H, -COOR?®, -CONR’R?, -COR®, -NR°R’, -NHCOR?®, -OH, -HNCOOR?, -
CN, -HNCONHR?®, (C,-Cs)alkyl or (C2-Ce) alkoxy;

wherein R®and R* are independently H, (C,-Cg) alkyl, alkenyl, aryl or substituted aryl;



obsessi ve- conpul si ve disorder; and to novenent
di sorders includi ng Parkinson's di sease and
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messengers in intracellular signaling events, cAWP and
cGW affect a wide array of processes |nclud|ng

neur ot ransm ssi on and enzyne attivation. Intracellular
| evel s of these chemicals are |argely maintained by
two classes of enzynes in response to other cellular

stinmuli. The adenylyl and guanylyl cyclases cataly
the forwhered® BfhYERNE d%'?l”yg@?ﬂ)‘/tf'%e?re%ﬁ‘? 1P &y H‘ger@ﬂ&eproawl fing,

CORpRERNY RbdOBS AL @'Gdip oteterghryC ed, acbrmanrsnggrmi bmegto four heteroatoms

S\é%;tgtggtfrz%e hosﬁpfgg% E%W%m(tﬁﬁgrﬁ%o @F 94«}/ ﬂglertogl‘?l ring cannot
t eqonfaimativio Adjaoént OKWeR @@F{m or tep gﬁaqenbwlfarn@grﬁ%rﬁndwhgrem each of the

el eneadin npr%fwylcb(ébhlhﬂ Hét@:‘oasat lodserf:zamé@mhétabarqnnr@annaeopnonauy be
| nduce { d ff?_]m 601 Cd} a'ky' (C1-

OpBRARe ¥ rdETLedb 1P SphH s rmpe B
asCsl) hlcecmpa;hmO -f wom¢-hiedq Mevenbileifi- @er)a"M é@t@vﬁmm&fa'kyl (C4-Ce)alkoxy-
eé?ﬁ@l l I(tahe Br@xy@?ﬂﬁl’kgﬁl (CQ—@ l:ycféblgcﬁ@d |(®&3J§B’l%§%@&§ﬂ§)cycloalkyl-

’nven rel at
cm?&&fmo%\/.hﬁﬁown@erpg,cmpg %ﬂd QZ gﬁ #mggﬁ{m%cgafw w%ereln each
aqesphafloeikg at hetersojcloaky nmietpmeyi bel idedeodandy subatitatediwith from one

’to\éreaefke £ gaikﬁoﬁ@esagﬂbraqssosndgntz ly N or CH, provided

pr oVi dé’ﬂ‘eﬁ [B$ pqmélrpazhlihgl q{lhp}el:_p@@/hnng\(ech ru@_paéh%jow%%ywbsmuted
I SwitRi brie0GE fhreeX sLitsstituiedts OgeEpeddedtyZ selgctédHiromh@) eilactdRe, foR@ed from

an%%%‘%ﬁg?ﬂ ah %@@?&ﬂk F\\%rlst'_ém h?loﬁ)é]% orihtke; W Merem R"

5 ang RIareringerenganty, éqlg:rtq%ﬁom (C,F@flkyleg? Q?'l%§/ or l? nd) 3 X)gether with
Cahiksgey t6 GRick ey adrd ettached o2 aGB)o a-lniembydembyte(cﬁﬂ(yﬁ@\)g that may

g:clgﬁtnélfrom zreﬁocf% ttgl;gg h&Xr%b%ms légllectewc% ﬂt(r@g(e?’na&gfuraérlﬁyclxygen in addition
ope If‘@rma!‘OD?ﬂ pfﬁl@fe grouny wggqe[nmh@a any Qfﬁalp hetejoptoms |%n|trogen it
hah non@ﬂ%uﬁ@ﬂﬂed:\’ﬂuth (B?-C@BIdyl Rbbentk@, withaepeodkrthadtsaid ring cannot
ré}(;nta%tt}/vgr? {af:%//nt SxygeR’ adh &Kyl twoRgdjﬁgrq LrurChtorke: @ (CE15) NCOR'"R",

wherein v is zero, one, two or three and -COR'® and R'” taken together with the nitrogen to

_J

which they are attached may form a 4-‘ to 6-membered lactam ring.
In one aspect, the invention relates to compounds having the following formula,

denoted herein as formula la:

,

R Q\j

R® N
N

and to pharmaceutically acceptable salts, solvates and prodrugs thereof;

wherein Qis N or CH;

wherein R, R? and R® are independently H, halogen, -CN, -COOH, -COOR’,
.CONR®R?, -COR®, -NR®R®, -OH, -NO,, -(Cs-Cyq)aryl, 5 to 12 membered heteroaryl, (C;-
Co)alkyl, (Ci-Co)alkoxy (Cz-Co) alkenyl, (C,-Co) alkenyloxy (Cz-Ce) alkynyl or (C3s-Cq)
cycloalkyl; wherein said alkyl, alkenyl, alkenyloxy, alkynyl, and alkoxy are optionally
independently substituted with from 1 to 3 halogens; and when R', R’ and R® are



connected to forma 5 to 8 nenbered ring; and when R1,
R2 and R5 are -NR3R4, R3 and R4 nmay optionally conbine

waowdok/ottego ni t rogen in which they are attached P@T/fBIIOOE/ZlW

5 to 8 nenbered ring; wherein Ris H -COOR3,

- CONR3R4, -COR4, -NR3R4, -NHCOR3, -0OH, -HNCOOR 3, -
CN, -HNCONHR4, (d-C q)al kyl or 5(CZ C6) al koxy; wherein
R3 and R4 are independently H (CrC 6) al kyl, al kenyl,
aryl or substituted aryl wherein B is hydrogen

phenyl, naphthyl, or b eter ar

r i ngereppentiy Ky ﬁ“ﬁ%?i‘yt?i %{kybe*ﬁzarq:g%b g r?ﬂt'ona"y be
I Behne@edicXbiti 51§ t§ 8 arembared triog;fand rwhhteRérRﬁabd)REa@eNe?R‘eG and R*
Irhgg]y %)é(i?[%‘eﬂ"ef rt}u{eogwth@nrqtrocglékflwwhlcw t‘ﬁgﬂl Br}geat{%l% 6%orm a 5 to 8

oary ring cannot contdain two adj acent
oxygehergd oms or two adj acent sul fur atons, and wherein

seach of whé}s.nfao.gegcdm“plwWR napkt hyR'R" hRHEORYGH, -HOICOOR®, -

benzo- f us e in optional Iy be

sub¥t TNGC i\@“ﬁﬁ’ ¢ ?aﬁ%elﬂronez'gé atq%%/ee substituents

i ndependbereih R gl R areigddneaden{icl- (€8 Fs)alkikaryl ofsghstitute aryl;

al koxy, WGQ’LIR 18Qs rgdm'f@mheny| Qgﬁhthyf bti£5-Qo 6-neAbee&heteroaryl ring, which

é J Q%Stkrgal?ryl is ?;&éna@esuﬁ Ot¥ 8)??%%& %’él Vshl hcéroaryi(con}éms(from%ne to four

10 ( %t@ét&yﬁbélhldd(ﬁ)ﬂyl-qug{e@lmwmlaog)sylﬂ(r Qvip-tmBproyied tat kajd beteroaryl

15 oplGrSmakily (GuBIDPEBERPEh

25

30

35

pr?g %nﬂ Y, htgf'ﬂltm{ ladja@ﬁQB%é‘m%{oﬁ\"SQﬁW B@hdent sulf&nQoms and wherein

koxy- het erocycl oa
(csaccsgfe% (SRR | PEE PeoR ey T WOFEEgPRg/oRE ros may
i nelgipeang eatdupstistdastith tratexie wh thieefsubstituente indepenpierde s¢lebted from (Cs-

J a&éy%jkyf ehi 8” %Y(Jmog liGHdPRuor2! hM@nCﬁaliﬁ (@p@Mnoxyalkyl (C4-Cs)alkoxy-

teroaryl ri n&% eac

il Cetiapvigngosoton.
i n@moaemwéd)betaedyewl@d hf/drouyi(3-8 mdnaeted)hetefooycivalily! f anginfCi-Cs)alkoxy-

;_)5 r ee %&Qer%%l%ﬂa?ggm\e;ﬁchw I'Ce)'(F:\’vrllzlotalk&/lsorq'ﬂz?erocFyl‘fYQalkyl moiety

i n@ep@lﬂwp‘iﬁ”w@gt“é@? ‘f"fhcffﬂ“'( eneco e (RyfFs)alld opRegzY) groups; or
or R14 angh ER@@hér@g e4pnew|, vi Helerddrg ring, teacrgring ntay betvptidmally substituted

20 L "l BhE BUHRESHARNE Ruckenidhy ARERETRH, 16! CEOBMMmes rom

ree heter oa pqgs
set @)t wntrm Qﬁﬁht’ rGSRfi, WRRIRiR tiis oapdwe R gER (PHCQMNR'R oiherein R™

t Oaﬂms Qﬂetld’ \E?aeﬂfy sbib@ed FEAERC 1CLRIGY! gidmenzyl, whr @ha Rithegether with

OD%F &ngp?r&/to Ju%’ al o h?% % rgaocggt;(]g:rb rFPeg?JoﬁeteroalTyl ring that may
Wi tdmtatirhigonp pesq ﬁosmrepma{erogmm s,equ@d érgﬁ\rwjfogen sulfur and oxygen in addition
to the nitrogen of the -CONR™R'® group, wherein when any of said heteroatoms is nitrogen it
may be optionally substituted with (C4-Cg)alkyl or benzyl, with the proviso that said ring cannot
contain two adjacent oxygen atoms or two adjacent sulfur atoms; or (c) =(CH2),NCOR'"R"

wherein v is zero, one, two or three and -COR'™ and R"" taken together with the nitrogen to

which they are attached form a 4- to 6-membered lactam ring.
In another aspect of the present invention B is phenyl, phenyl substituted by (C;-

Cs)alkoxy, (C4-Cs)alkyl, trifiluoroalkyl or (C,-Cs)trifluoroalkoxy.

In another aspect of the present invention B is phenyl substituted with trifluoromethyl.
In another aspect of the present invention R is hydrogen, (C;-Cs)alkoxy, -NR’R®,

-HNCOORS3, or hydroxyl.

In other aspect of the present invention R' and R? are each independently (C,-

Ce)alkoxy.

In another aspect of the present invention R' and R? are each ethoxy or methoxy.



contain two adj acent oxygen atons or two adj acent
sul fur atoms; (c) -(CH 2)VNCOR 16R17, wherein v is

waere/o1ome, two or three and -COR 16 and R17 tP&KPIB2005/002177

together with the nitrogen to which they are attached
may forma 4- to 6-nenbered lagtamring. In one
aspect, the invention relates to conpounds having the
foll owing forrmula, denoted herein as formula la: and
to pharmaceutically acceptabl e sal ts, solvates and

prodrugs thereof S )
and R5 Qr@'\ b 8&@&%@2@ glreﬁprt ny ntlon gjbﬁwg% .&e&%@ngy (C4
3, Co)&kMNR BB Z 2ai€BRY B, CH, s wyl or gqqstltutp@p@nyl.a@q;Res €HACOR".

)(?:r le 9 % thle? agﬂzégbcﬁrtﬁedp@%n?f&éﬁt%h R' Ghd R? @) @dck Yihdependently (C,-

( COs)EXY R Mﬁ is 6’?6“('@%3%9‘ tuteimeaélm?g Wﬁle %l g )a(l?/d

sal kyl, gl akermyé} aspadtloe g [poesynt idektion\R' is @attiox M@nyR as ethoxy or R' is
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optional| entl substituted with from1 to 3
p oxéwr',eXRh@ \f\lﬁ“ ‘R1, éZ and R5 arei ndependent|y

a| koxy Inaany@@ﬁwasggg} ob}he areé?;]t inveation,{he p@erggryll;qo%la sp&stltuent Bis a

”HNeté}BéryI%}a&énYo hueed paETESrYIafloupOsdigated feorn pridingi, endaginyg.dimidazolyl,

(r)lpglél |ng§"yf pyraz t nt(’g)nazvvc\;I Yl aﬁwﬁﬁé u‘}:ﬁgl Qn ﬁ%ﬂn\,\ﬁ? t%@éjzhglzl fﬂ?y thienyl,

at sax@hetyl, ttblaz@yi moxazivt, olsgthﬁéqmerré/golyl, n@j—"”QHMr é§quRol|n§I indolyl,

H, henGiidBzalyl, -dekPdrirdivd , cinrfolidy, 4mdazN_y’f3Rﬂdollzlhwcmhalazmﬁ]-l,pyndazmyl

aI ng?@WﬁNﬂém%{WEzzolﬁ (hlazalgpg)n%d %a%ﬂg %e%urazanyl

6) tdnkgthioptenyll benzoyigpaltli benzetiagely bemgaz@ @inazolinyl, quinoxalinyl,

hyﬁjé'pﬁﬁ%myp h(?l!'i%l’oquaﬂ&f«? hwﬂ')éll\ydrd@qbnna 1P 'dlhty&}o@odmﬁlble né&shhydroisoquinolyl,
het er oary d lr ({ay Sui optional ly fused

t oPeR2 W Brogﬁ?"b‘ﬁﬁ' P%{ﬂ'apymﬂ‘f O A eZP'S%OXI contains from

one t o Examplesetferatracayisand dlepzt-weed hegoanly goHps iicluge gty are not
anghigdhd, Wrididh, p?notagﬁyl pr"n@%fio%@ ot faibin S abya 061, @rfaQ&i]lyﬂ)yréduﬂfl quinolyl,

cannot contain nt _oxygen .at
adperERly! steragh ft"éf'rrs 'e%ly d'smé%/' h'%zﬁg’ﬂs%‘faz?'ﬂ 'sothiazolyl, pyrrolyl,
f oguargniyngsonbiesiinl, nnmmruehyrhudam @amf%nyi oinndieyiziodgzalgieidolizinyl,

heﬁh‘?ﬁa@aqrn)él Jyl’uﬂﬁ%ylmibfaz ?It ' Wo'yb/ &ﬁnﬁug§§dlézUI§/EQh|%JIJ‘ thladtazolyl
i Rzanh Subs Ig u%nrhc’ ber?ggtpazol ben¥oth|azo?? benzoxazol |
fréf???’@![ benzofurazanyl benzothiopheny i, y! yl,
quinazdlinyl. quinoxalinyl, naphthyridinyl, dihydroquinolyl, tetrahydroquinolyl,
dihydroisoquinolyl, tetrahydroisoquinolyl, benzofuryl, furopyridinyi, pyrolopyrimidinyl, and
azaihdolyl. ‘
Specif'ic examples of the compounds of the present invention are as follows:
N-[1-(6,7-Dimethoxy-quinazolin-4-yi)-3-phenyl-piperidin-4-yl]-benzamide;
N-[1-(6,7-Dimethoxy-quinazolin-4-yl)-3-phenyl-piperidin-4-yl}-2,2-dimethyl-
propionamide;
cis-1-(6,7-Dimethoxy-quinazolin-4-yl)-3-phenyl-piperidin-4-ol;
trans-1-(6,7-Dimethoxy-quinazolin-4-yl)-3-phenyi-piperidin-4-ol;
1'-(6,7-Dimethoxy-quinazolin-4-yl)-1',2",3',4',5', 6'-hexahydro-[2,3']bipyridinyl-4'-ol;
1 -(6-Ethoxy-7-rriethoxy-quinazo|in—4-yl)-5-phenyl-piperidin-3-ol;
1-(6,7-Dimethoxy-quinazolin-4-yl)-5-phenyl-piperidine;
7-Methoxy-4-(3-phenyl-piperidin-1-yl)-6-propoxy-quinazoline;
4-[3-(5-Fluoro-1H-benzoimidazol-2-yl)-piperidin-1-yl]-6,7-dimethoxy-quinazoline;
1-(6,7-Dimethoxy-quinazolin-4-yl)-5-phenyl-piperidin-3-ol;
trans-1-(6,7-Dimethoxy-quinazolin-4-yl)-5-phenyl-piperidin-3-ol;



C8) al kyl, chloro-, brono-, iodo, fluoro-, halo(G-C
8)al kyl, (C, -C 8)hydroxyal kyl -, (C Cral koxy- (C, -C

w@)@blylo4g ( C3- C8) hydr oxycycl oal kyl - PCT/IB2005/002177
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(C3- C8) Oyd Cal kOXy-, (G, -C 8)al koxy-(C

-3-C8) cycl oal kyl -, (3-8 nenbered) het erocycl oal kyl,

hydr oxyl (3-8 nenber ed) het er ocycl oal kyl ; and (CrC
8) al koxy- (3-8 nenbered)heterocycl oal kyI , Wherein each
(C3-C8) cycl oal kyl or heterocycl oal kyl noiety may be

d d ub ith fr ne 1o th
(CL- Oo) RGP ogRRY AP BLLD HTHEN B P ey
napht hy1-(6, bDinfegtory-qamagdliniiiheh-pheayd-hipeiiding3-papink dydrochloride,
opt! onaj{e/z pm% J-dlioiplatyh. SO(QQnéitQ)x% PR BHGRA 4Nt S

rom
-(CH 2) P&P'Wiewyahl%? Pfrﬁaw 0&?@1} Y'm@?f@inrﬂ x'l quinagelie; t wo
or dt hr eg7- ljrbéthoxm}ﬂ?(ﬂrﬁ%y—phdw@-b@eﬁdld?ﬂcﬁl] @.ngazgiﬂ:E alr e
i ndepen n enzy or
R14 and{j%b%e&%%éﬁn%%“% 3ep%& #gg §1 whi ch t hey
are at tee - Pmemoay ‘!Bﬂ"aFQi'“? %&?@F@ﬂe’l’réﬂb?'mﬁ!@;ﬂ@' ring
that meg;7- mﬁbhrajxwi[ar Gt Pphedyl- blb&w.mﬁyupqm&@ms

sel ecte ur . an e j b on

to the E’m) °ﬁy% @%‘”’{’ﬂﬁh PRERE P r‘%% qy\}\ﬁ%'”%ﬁ%”e\nhe

any of Gs?apdnelfrm:e%?a@@ﬂw 'iegahwrlorf@g'@halmZ Vﬁayp%@m 1-yl]-quinazoline;
opt i onay.{ey;- I§uhh@fﬁ5>kyt tn@gbnmugyh-zz(&e@: -bideddnsla- &#bohméw

with the Vi S a n ot co
adj acent (4351‘%3@0%%?3{ SHe 7% d %‘%’e p'grﬂﬁ ?’y'gi;'&ﬁ@eth%’fy'
( Pheny)DipePPIAICOR 16R17 wher einv is zero, one, two or
three QD@O\@%xylﬁ&ﬁmgdrB}rz diAkSIy- 5:%%%ﬂth\%n‘;§1ylﬁ-§1@ -methoxy-
mtrr&gen tg whi'ch they are attached forma 4-

PREEOPd X am ring. In another aspect of the
pr esent(1-(10deibaxpa, 3Biihydropitvedignta- S, phiiereyphesariyen-Byt)Sel4-methoxy-
( %e@p@'ﬂ&ﬂ)@?i] c£ %m@aé)i ﬁwleWI estet' rifluoroal kyl or

| uor oal I n anot her aspect of the
pr esent>-FiNRAXY-BhEE)-- §6 f)ﬁé’l’fiﬂtmébﬁ‘%?zf"d}“b}ﬁl) RIp§idlin-3-ol;
t ri f1 ugs-enméthody-phényl)ar6r Betimetsmeainadolit-Ael)pipesSamB-ylj- carbamic
| %\éﬁ:@#&%ﬂe&r] s hydr ogen (G -C 5)al koxy, -NR3R4,

%drox . I'n other aspect of the present

i nvent i'dA7RimetRery RINlined-Wasi-meterxy e PIPgriqins- i and

Co) al kqnqa 7-bimefd - (1ol 8-pIB 6 {(4-Bikthblyephe h @sEddridinkBvgirdatbamic  acid

R}"%ﬂ are each ethoxy or nethoxy.|ln another aspect
t e

i ndepe

resent invention RL and R2 are each .
fe ﬁpqu Iuﬁtgg_compounds and their pharmaceutically salts, solvates, and prodrugs

thereof are preferred embodiments of the subject invention.

Compounds of Formula | may have optical centers and therefore may occur in
different enantiomeric and diastereomeric configurations. The present invention includes all
enantiomers, diastereomers, and other stereoisomers of such compounds of Formula | as
well as racemic compounds and racemic mixtures and other mixtures of sterecisomers
thereof.

This invention also pertains to a pharmaceutical composition for treatment of certain
psychotic disorders and conditions such as schizophrenia, delusional disorders and drug

induced psychosis; to anxiety disorders such as panic and obsessive-compulsive disorder;

~and to movement disorders including Parkinson’s disease and Huntington's disease,

comprising an amount of a compound of formula | effective in inhibiting PDE10.
In another embodiment, this invention relates to a pharmaceutical composition for

treating psychotic disorders and condition such as schizophrenia, delusional disorders and



C6) al koxy, X and Z are N, Y is CH B is phenyl or
substituted phenyl and Ris -NHCOR 3. In another

wa@s@eoiioad the present invention RlL and R2 ar ep€RDB005/002177
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i ndependently (Cl- C6)al koxy, Qis N, B is phenyl or
substituted phenyl and Ris -NHCOR 3. In another

aspect of the present inventich Rl is met hoxy when R2

is ethoxy or RL is ethoxy when R2 is nethoxy. In

anot her aspect of the present invention t he

heteroaryl group in substituent B i t eroaryl LA )
bedigingysee asHiatstsy BRI I BIHUSR PR Pg?ﬁsaly?-mvj?wxe disorder;
pYJnUGrﬂ)Zréﬂﬂyrht,dlsbm@&rmldmb Palmy\sonm cﬁheagd andHungmgadnigl disease, comprising

E Lﬂ' %ﬁ?l Ft qf a%%’r%;?ozupgw fﬁrm%Ha' |%9é<¥llle in kr@é?ﬂb‘ F:Q@h ﬁérder or c?ndltlon

, 1S0Xxazo
oxazol ﬁxamp%tqﬁunaz%wq d'sﬂ’ﬁ?ﬁsdr‘@ll Ca“q'ﬁﬁ HS?‘P?]WCCOW"”Q to the present

i Si%Hildﬂ;Otchmé » bt rlﬂ@'rﬁbl ,Iumb&ﬂZd ngcigchBleyla, fdi)eébé&fplé’ ane, paranoid,
Clnnol 1 n

I
p)pr:eioa;gglg%%,l cat%lpm%‘ZI ﬁ{/ erent 8d érl nrgﬁlduaph p@a ﬁ%%azo;%rémform disorder,;

oxsabizcaffedtyé dns@ru¢rafpoe>3arnpletqf1 mdiﬁm'maytype Pruh%limﬁ%swe type; delusional
beor%%feﬁrs@@ﬁéﬁékamd@@é@ﬁ&@@o@@&@&?{én fob@ﬂ#f@)‘ef ﬂ)s@étQJsbé' induced by alcohol,

benzot hi azol yl , benzoxazol ui nazol

qLﬁnwaitaqn'nﬁy|canr??5ﬁhtc~ﬁ§/:qmedl Pcunog?rﬁ;y dPrbaJﬁT oc?pyqlcfs, or phencyclidine;
t glersahyicr disgprdenof thd paratiolsytyheoarsingsiomatityydisorder of the schizoid type.

tetr ah@%ﬂbl@@%\‘“rﬁb@’ar}%nt henerf ey kan b rt@@&é&'éé'b&}dlhg to the present
pyrol opyrimd azaj ndo

and
P GRS Rt 8950 rd S HHODE TS TS PR A0 oK Rp gspciated with
bufopawiige aganist therapye @atkosoryeydisedsan yestlesp yeagi spiedromsy;land essential tremor.

i m daz%t?@r ancyrEér ﬁ Linydy be[r@a%éH Yboordifd @@Qﬁé’ loresent invention are
pyrazi ny , 150Q umonyr tetrazol furyl,

mbmuye/cqrg,qyj@gg g|s9qderst Trusits| Byyn %ggaaz\a |o§ner tncy disorders.
i sot hi a.z@hgther gmydotiarey, thnq uiveraibi merdtes tosaaneithoal fonyeating an anxiety

' %gsgl br clgﬁ ’M 9%91' whlﬁweMEtﬁS&JJ ées a@hﬂ %ri’n&yg said mammal an

oI|2|n a2|n qurl azi nyl,
: mrmmm{/a comrsqyn%afdprwwa 'ﬁ pativ/In | Phigiaa Py
t hi azolyyls, mvbﬁlioﬁ@lsabﬂivwbs a figthad a:ﬂyéatm@emmfewdimnrej lor condition in a

eg?nﬁzmomt%hgl %Fperyhod c %ﬁ%E ahrﬁl%%ley %qﬁtok%%{&%é%é%ﬂ'a\%wm of a compound

2EOIDMW¢|Q113PWP in tfﬁah’}gﬁf ' Cfﬂﬂ'?'] CO%'&W ahydr oqui nol yl ,

di hydr (Ex§rﬂ§lé|§ Bidnyiety dis@fde%hﬁﬂrcérh S@ﬁéﬁté&éa&ﬁbrﬁmbwmfpwsyht invention

fsgrrécgf¥ Ig{%é}%,rgﬁgerdq%a o;{)aﬁlrézlcfg' 8rdep%ﬂ%’ guaaﬁ‘gﬂ)&gg é)m)l%la social phobia;

i m{pmny@pprmuglvasdl$q5¢qr op@t-traumatlc stress disorder; acute stress disorder; and
generalized anxiety disorder.

This invention further provides a method of treating a drug addiction, for example an
alcohol, amphetamine, cocaine, or opiate addiction, in a mammal, including a human, which
method comprises administering to said mammal an amount of a compound of formula |
effective in treating drug addiction.

This invention also provides a method of treating a drug addiction, for example an
alcohol, amphetamine, cocaine, or opiate addiction, in a mammal, including a human, which
method comprises administering to said mammal an amount of a compound of formula |
effective in inhibiting PDE10.

A “drug addiction”, as used herein, means an abnormal desire for a drug and is
generally characterized by motivational disturbances such a compulsion to take the desired

drug and episodes of intense drug craving.



N-[ 1- (6, 7- D net hoxy- qui nazol i n-4-yl)-3-phenyl - pi peri di
n-4-yl]-benzam de;

WORGEH{B#7 - Di met hoxy- qui nazol i n-4-yl) - 3- pheny| PQT/mE20034102177

n-4- yI ] - 2, 2- di net hyl propi onami de; ‘
cis-1-(6, 7-Di met hoxy- qui nazol | n 4-yl)-3-phenyl - pi perid
i n-4-ol;

trans-1- (6, 7- D net hoxy- qui nazol i n-4-yl) - 3- phenyl - pi per
idin-4-ol; I '

J-Di net h n V)

S| bi p‘{,r;?;( é}v%l}age}grg{eé ?)rovu)ég 2 rr?ethosd of treatmg a sorc? compnsp ing as a
1- {)ﬁTpBﬂh@WﬁJenﬁiehWMtoqLathachmlgmmonQn)al marBmahiecydinga heman, which
0 Paod Eomarir, ggminsienng 9, 0 9078 . Seunt Pt comppupd of formule |
7 QMM@WU@'QBSWGIpl peri di n- yI ) - 6- pr opoxy- qui naz
oline; fmd %V&nﬁof&lb@br@vn&es a method of treatlng a disorder or condition comprising
H benzoi m daz

. y:]as] aéyrvp Wr?e‘?erqf)'ﬁrﬂd ﬁ %q andéor cognition in a mammal, including a ‘human,
1- \@iﬁch7m@h¢rb¢0kmm§esm4mnmm to-sqidymamrgal gpemgunt pf Hearnreupd of formula

olI effective |n6mh|b|t|ng PDE10.

It (rjlansé 'Eﬂgs |nv7enlt?<|)n alsoh;?r)éynde ua% qufﬁoé oﬂreatlr}/g 2 dasorggr ornnéomﬂlog comprising
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4 a(SBa Bgnitonxadefitieny it afintier aatiar-cogryop-ib a7matimeit inougingja human,

&ﬁod compnses administering to sald mammal an amount of a compound of formula
1 hoxy-qui nazol 1 n- 4-yl ) -5-phenyl - pi peridin-3

yh egﬁstéﬂ%mﬁvaméﬁp fspiges or condition:
1- ( 6, 7-ienmtrdtexgefpishaa nobtientiob- yridjor Tognltiont ik argd pereimyin) disorder
- p&fpr%férqg{ ﬁ% § s%—lpt rg a defucnency m attention and/or cogmtlon refers to a subnormal
- oxazol - X P JO Fl
f]mcqlgmrpgalg@p? ﬁrémore cognmve aspects such as memory, intellect, or earnlng “and logic
6 abillyi, re b hpartigaldr ndivitdal meibtive xty -qtifee mdividupls yéthindthe -samg | general age

qUI nal%t?olﬂ: n%{eﬁlcnency in . attentio and/ r cognition” also refers to a reduction in any

ui nazol'i n-4-ylj-3-phenyl - pi peridin-3
- dq;amcular individual's unctuomng in one or madre cognitive aspects, for example as occurs in

l(:léi;-elelétéc(ijogBItlf?@Ed'tm)@y qui nazol i n-4-yl )-5-napht hal en-1-y
- pi perdidi
6, 7- D nl%&aﬁ\gles oP !mf%(d?rg that ?%rr&pns ﬁ éans)ynins)tom a cei?fllm nc m a)t/tf:rjtlon and/or

quqogam thﬁteoan be treated according to the present mventlon are dementla or example

6 AzHdnhet h&lgéésé ﬁr?eﬂtu(u‘]falcf i delne atiz0 N@¢dRyilc- @braentka) opigier i dhug-related
o d}a"énelﬂ.} [ nag 32 alfgp%taéed wj}h E;nt{ac anla tu nors or %er%br?l trauma, , dementia

I
) - gsispaatédd ivith ﬂunmg}onquqinmmqr rﬁi_arkmsons dlsease or AIDS- relategl dementia;

3—1 &e@m%n Qrm%%thpéﬁyor%ﬂ Pét-@hirRatid - stless disfrbenylendi pR4rdstioRea learning
-carpon

1- c{qx%t l‘?b@a”_ﬂb'% ra?décgga dnﬁorgerdlnéat%ematlcéﬁ 8'6%%’? a[ a] nalSﬁ dﬁ% Iof written
e nexprep$ion; Bitgnomesfiaigiypetectivity )hsorpprp@qq @pﬁeige@pognmyg gecline.
0- Met ho’?Ws @ve%t‘ cgm' Mr&\nd]es a method of treatmg a mood disorder or mood episode in
| )4 a ﬂ:a%)r(naal lncludlnlga}azl?un? r}18r(‘:glr%ns{n%nadmlr}{ stgnng tcg %algent\arr]w?r%(gl an arXount of a
compound of formula I effective in treating said disorder or episode.
This invention also provides a method of treating a mood disorder or mood episode in
a mammal, including a human, comprising administering to said mammal an amount of a
compound of formula | effective in inhibiting PDE10.
Examples of mood disorders and mood episodes that can be treated according to the
present invention include, but are not limited to, major depressive episode of the mild,
moderate or severe type, a manic or mixed mood episode, a hypomanic mood episode; a

depressive episode with atypical features; a depressive episode with melancholic features; a



pi peridin-3-ol; [ 1-(1 O-Methoxy-2, 3-di hydro-1
, 4- di oxa- 5, 7-di aza- phenant hren- 8-yl ) - 5- (4- net hoxypheny

wWo »eocpipar i di n-3-yl]-carbam c acid nethyl esteP¢T/1B2005/002177
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5- (4- Met hoxy- phenyl )-1-(6, 7, 8-tri met hoxy- qui nazol i n-4-

yl) - pi peridin-3-ol;

[ 5- (4- Met hoxy- phenyl ) -1-(6, 7, 8% ri net hoxy- qui nazol i n-4
-yl)-piperidin-3-yl]-carbam c acid nethyl ester;

1- (6, 7-Di net hoxy-ci nnol i n-4-yl)-5-(4-nmet hoxy-phenyl)-p
[

di n- 3- ol . . . :
| NSRRI ). IR FAYEER o8 ERRts HIBGPBRENT fset post-
pl sp:eke dépesSioly:| hajarasefrassive dxoiddr; dethyylic dsorder;. mifdralepriespive disorder;
%sﬁ'ggpo%g&%ﬁc gﬁgrd(enh %oEt-&MB@Q@dﬂéés@@l didbrdefldk Schizophrenia; a

hereof are preferred
en'ﬁ@i@' depisesveta dre S%j"a%s@d PRHEERYTOlIT. ISeHIFhBHTAGS dglpsional disorder
FocFerdﬁlQophrelﬁ%ya avrr Gipbraerator eeanipss sipaard didoedee fhigotar niedysorder, and
occ t : Isfg‘dgrrent enantioneric and di astereoneric
co‘ﬁ? BUP& ns. The present invention includes all
enant i ofrésr 'Qveﬂmrafgﬁféﬂf emvees2 meihad of FRefngs? BpuseregeRREFye disorder or

S%hdlﬁd?\”ﬁ%utﬂ%mglf mEIOBlF@JlaalulnaﬂSNNWﬂ r{'letﬁé?d dSo’rﬁ:ﬁﬁ%sCadmmlstermg to said
Oun S an

St'@ "é'B? &8 ﬁgwrognttoﬁae?o uggﬁyﬂfogmﬁﬁ afﬁetctllve in t?(fatnr% sald’l %lgo%eq or condltlon
a phar rigeseintenticanl fudfenpeesides amefned of restinge n@ur@ﬁege@f@taﬁ ﬁ'sordef or

pséé)ﬁ&lﬁgn'ﬁﬁ adh%ﬁ\QefnSIu@ﬁbja%gﬁdh tHRIASmERENcRsprises admlnlsttanng to said
sScnl zo reni a, uce

p<YRMBR P8 ampiyit g Wé‘fpy%‘%a °§6°F8%1Pid'§98‘SVﬁ '%S“'gérﬂg%ﬂ’%‘%
obsessiAseusedripeins iaue udiessootiienwise anvitated, avneurmsagenerative disorder or

di S04ifkRF ?efér@ﬁ:' G581 9erRRKI RSP thab isHa§RALH tﬁ’é‘@sfunctlon and/or death of
Hunti ngton's di sease, conpr

RSN 7 TS SBRTE O B FTESE fiige Baed gondiions can
| oeafacitithted by ndaipdhistendn ot bm sagenwmnthl prvands theedysfuoctign or death of

P %L?ngg Sk Whe&oégbpo%ré 6 Wndifns taﬁ@é\l' énﬂgnd@§ )ﬁ%h&“c’tlé‘n of damaged or

di sorders and condition such as sch |zo€ L a
delealIeAIongis Bt Het ¥2u AU GYPHaTIe &Y B ﬁ?ﬁ&é Wetion caused by the
angysfeddiotlorsdeathelf at-suicleurass. PEt@I termainelurotrophic agent” as used herein refers

0 s yeoent d| sorders
AR RS el Fes R B o (R BB
di Seas(_-_Exareglﬁi,rqfanﬁlg)degeneratlve disorders and condmons that can be treated

according to the present invention include, but are not Ilmlted to, Parkinson's disease;
Huntington's disease; dementia, for example Alzheimer's disease, multi-infarct dementia,
AlDS-related dementia, and Fronto temperal Dementia; neurodegeneration associated with
cerebral trauma; neurodegeneration associated with stroke, neurodegeneration associated
with cerebral infarct, hypogiycemia-induced neurodegeneration; neurodegeneration
associated with epileptic seizure; neurodegeneration associated with neurotoxin poisoning;
and multi-system atrophy.

In one embodiment of the present invention, the neurodegenerative disorder or
condition comprises neurodegeneration of striatal medium spiny neurons in a mammal,
including a human.

In a further embodiment of the present invention, the neurodegenerative disorder or
condition is Huntington's disease.

The term “aryl”, as used herein, unless otherwise indicated, includes an organic
radical derived from a univalent aromatic hydrocarbon and includes but is not limited to,

phenyl, naphthyl and indenyt.



an anmount of a conpound of forrmula | effective in
treating said disorder or condition. Exanples of

w@syehotoue di sorders that can be treated accorBETIB2065/002177
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the present invention include, but are not Iimted to,
schi zophreni a, for exanple of the paranoid,

di sor gani zed, catatonic, undifferentiated, or residua
type; schizophreniforn1d|sorder schi zoaf f ecti ve

di sorder, for exanple of the delusional type or the

depreSS|ve type; del usional disorder;
subst antbe- tefd u@@ﬁ{ S yug%pqaremd pg%qsd@perW\s@, rln%@éeﬁlp [ngludes saturated

PSH&HR0SEM Hy&dbﬁ?&ﬁ\ ayica Eiaﬂ/h@ stra@ﬁfpdﬁ&irmétﬁmo@ﬁt&na@amples of alkyl
cocai ne, enS in

phERES 1Y EF ﬁ@yarﬁg? JTHE Py me &P Brogﬁf'&%pﬂoéylp%}dénbbﬁyl
t ype arte pensotkedyi’t gs dassd)lhd@rn ofnlesh thepise, dditateg pincludes alkyl

@%agf'ng Ertqyé%%ﬁkt cdtboRRaABR Sodtiabor@atheRh élkﬁ@t &efined above.
accorg esent ut are not

associ atredermi “tikyngl) pa nsateheso nilgss dtifeewispipdicaRed, kicldesraliy! moieties
?Jl:l"l%glrﬁé gt’ Ieés??ﬁe' c%?b%ﬂ cgrgorﬁyuﬂg B%heﬂﬁdalﬁﬁ %ears}tdleﬁ’ledtaf)@ﬂo lExamples of

| SOr at can be treated accordi ng to the
pradypy Broups/iBfFlvdeo bt aredoblifuited &9 GBYWHRAA-RPRY®Ydi sor der s,
Tour et tmeStedy Peltioane"aasl ueddBereib] anleissatheteiss .indigated, includes alkyl

ag;?c;u{ag rcor%PPsQn%' nmr:‘n%%matt E‘ 'séta Ia%})ﬁfcglzllc%yr ﬁlo@tl(%swﬁé?eﬂ aﬁ(ﬁt 19 %Q defined

Rt GARTOIFS R EISSAIRACTRP S SERCI APGESEP] FIGOPIGP My loPropyiehy,
MesyEBgro ey ¢ fdloblyl, &yclopen,uyclotadxyif andraytiehebtyef f ect i ve =
in i nhi, Peé oB9r, P%%E%Qedal:méﬁ' [oRYEH 1amal SouBE Rehifiig e o more

nmet hod n-anxi ety
i rhetgrogtamealO. \fhioe W)nft‘?fh'@ﬁy ér@fﬁp?nest@sfoefdfrﬁt?w%%?n Ay 'P%t'cvc"c group
S%Qanﬂﬁm offoRMtEdatdRs whefeMTROIE ofé rifid6MMbié grolip is aromatic is a

geﬁ%t ! Ve 8#0{}%:’1:0 Sthe{ég) g I dupgsl gfoﬁqeﬁve%oncgaqdéléo ?\E\ude ring systems

can be t
acobgtititadgwithoorteher fp@fes’émmqleﬁi%nﬁwﬁp'%@ﬂ Drieroaryygrogpseare pyridinyl,

n‘btyndablmllt quldbéblyl p@ij}lnﬂdu‘iyl S@?r@ﬁﬂyl Qrﬁ}ﬁb@lpfmbéz&wl aqumolyl isoquinolyl,
speC| SOCI a obses

d,tg@mgr ferag %hle.[ﬂylaulmfo %zgyl o aozlpgernsot%larzﬁ)é &yrr&gl indolyl,
dlb@@z‘fdﬂﬁzolyan@eg@mral [ zuelmbllaﬂxueqa}oldh sivdelisiny!, Thtithalazinyl, triazinyl,

i gél %Blﬂ/lorbuf'twlt BeddiaRél V't!ﬁ@oﬁ‘az@lyl”ﬁbﬂa%ypf benb&arhdngl, dedfdddophenyl,

a be:'lz(:ottrlla%]lyl benzot%(aznp benzoxazolyl quinazolinyl, quinoxalinyl, naphthyrldm-yl,
dihydroquinolyl, tetrahydroquinolyl, dihydroisoquinolyl, tetrahydroisoquinolyl, benzofuryl,
furopyridinyl, pyrolopyrimidinyl, and azaindolyl.

“Neurotoxin poisoning” refers to boisoning caused by a neurotoxin. A neurotoxin is
any chemical or substance that can cause neural death and thus neuro‘logical‘damage. An
example of a neurotoxin is alcohol, which, when abused by a pregnant female, can result in
.alcohol poisoning and neuroiogical damage known as Fetal Alcohol Syndrome in a newborn.
Other examples of neurotoxins include, but are not limited to, kainic acid, domoic acid, and
acromelic acid; certain pesticides, such as DDT; certain insecticides, such as
organophosphates; volatile organic solvents such as hexacarbons (e.g. toluene), heavy
metals (e.g. lead, mercury, arsenic, and phosphorous); aluminum, certain chemicals used as

- weapons, such as Agent Orange and Nerve Gas; and neurotoxic antineoplastic agents.

As used herein, the term “selective PDE10 inhibitor’ refers to a substance, for

example an organic molecule that effectively inhibits an enzyme from the PDE10 family to a

greéter extent than enzymes from the PDE 1-9 families or PDE11 family. In one embodiment,
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of formula | effective in treating drug addiction.
This invention al so provides azrret hod of treating a
drug addiction, for exanple an‘al cohol , anphet am ne,

cocai ne, or opiate addiction, in a nannal, i ncluding a
human, which nethod conprises adninistering to said
manmal unt d of fo

an a Co
7 SR RETD ok 3 ATRIPE T SAPRYT B oSS B, Tt @ K for
heringiiton afMPABRS0 &at sbesr tarh odelsiut end-tenth dhedKubpt dned sutsstance has for

gt?r(hgbﬁt%k l¥a n;%we?ﬁberehm by otﬂ@rtWoVé’st th@@a&st&tww:fbh@nﬂs@ﬁo activity to

lon to take desired drug
ephessaestegre piit WRstaR P! E?%V?Wde”f%?réesisﬁ’iﬁéﬁ'ﬁ 'iﬂ‘?ce“"a""” required
f ysrtahpétherE dlegna et hod of treating a disorder

compri Sl'ln% rr% rg}na%)fm%{ Qtrﬂea%t grfifdf S(' ?%Rcy Z'rﬂ’&stat}etl@gttéiqr}nm%ans that X, Y

and/ or C
n@nﬁédammwltg@@uaﬂm 2l %9@%’ n/gt 'Qaét %‘&08)9 nedsed mlaﬁﬁ be N and at least

aIFRAISNX, qfan@zﬁgm@wpﬂ of forrrul al effective in
treati nrgg?enfzrra b 8tsP gange &Icg |c(1]erecf to e ec‘ilve nl{nr?tlmtslsbl&r oa}/cii\gt%‘clf itehas akK;

nmet hod or c¢on
asf lassstyarpdr eboud 1@, ipcifeahtylessthart ar@hedt 61Mnd/ or

cogni t IAOE‘elt—!-c'ﬂvé"‘P115‘@1'"6'"@!%|t»|to|" rb%h H@“io@gtlf ad, h&@ﬂmpl%y@@dﬁﬁﬁr@%@ ability

conpri ses adm ni ster

C o aUAPRER T BIMLAGE10 SHrBs o ol 1 ARPD PP AgtsETgm the otner
TirDE famMent Forexainsle, prsobstates neeyrtet dseayedffort ifseattilitntp @hibit PDE10
di 13%@%5 wRli ag%ﬁhtrb@@z GYERRI BHEM FDEAR SYTRUNBOE4D, PDES, PDES,

ncy in attention and/or cognition in a mammal,
i ﬁ@ﬁbcﬁ[ﬁé %D‘Fﬁjﬁ@ﬁ” M ©rPret hod conpri ses
adm ni shetdrng'tredting'aiad inetamedthcanofatraating. a afisoadec’omgferstd reversing,

Ofallef | loﬁun#ﬁﬁﬁ%ﬁﬂ%?réfg@qég%fwe @gdrm té%féh QL&O(eQ# @%s or one or

con I Cl enc In attenti on an
cﬁ@rﬁ %ymwsa%*hw@afqﬁrér/é? yser eregfy, H16 1By alOSIREPTRASEES ﬁ‘épeﬁd'“g on
SYHERbAIMoA oflfié batiean ﬁbéverfﬂlng’ttrkeilsbtdeﬂ inidiA® preCadtng brisenSf the disorder

(r:gg rafs_)‘( f/gnp‘ctlorf? 8(!15[9& H\e}&/% Ia%qur] %s r%ugnf? thgrsevé?ilif'of the disorder or

as ec S SucC
| esi ofi |t$gsy@mgm1$c&§|ptto onset. “Treatlng as used herein refers also to preventing a

recurrence of a disorder.

For example, “treating schizophrenia, or schizophreniform or schizoaffective disorder”
“as used herein also encompasses treating one or more symptoms (positive, negative, and
other associated features) of said disorders, for example treating, delusions and/or
haflucination associated therewith. Other examples of symptoms of schizophrenia and
schizophreniform - and schizoaffecctive disorders include disorganized speech, affective
flattening, alogia, anhedonia, inappropriate affect, dysphoric mood (in the form of, for
example, depression, anxiety or‘anger), and some indications of cognitive dysfunction.

The term “mammal’, as used heréin, refers to any member of the class “Mammalia”,
including, but not limited to, humans, dogs, and cats.

| Compounds of Formula | containing one or more asymmetric carbon atoms can exist

as two or more stereoisomers. Where a compound of Formula | contains an alkenyl or
alkenylene group, geometric cis/trans (or Z/E) isomers are possible. Where structural isomers
are interconvertible via a low energy barrier, tautomeric isomerism (‘tautomerism’) can occur,
This can take the form of proton tautomerism in compounds of Formula | containing, for

example, an imino, keto, or oxime group, or so-called valence tautomerism in compounds



ability, in a particular individual relative to other
i ndividuals within the sane general age popul ati on.

w0 Bebiocioency in attention and/ or cognition® aI BOT/TB2)&/(92177

to a reduction in any particular individual'

functioning in one or nore co%nltlve aspects for

exanpl e as occurs in age-relat dd cogni tive decline.

Exanpl es of disorders that conprise as a synptom a
deficiency in attention and/or cognition that can be
treated according to the present invention are

devielt ¢antait o aapaipneiety '&ﬁ@%&’a@ %ﬁgiee%f’é@w“d may exhibit more than

nud,rtenydenff%bﬁwbnsderrentl a, al coholic denmentia or other
dr ug- re (id V{/lt%netné %’Ip %?{F@g)%s@nt‘f’}%gﬁdnagrg% \éfewalsomers geometric

intr acr
asnsmqarapadjtau@pmhnq-fmmspﬁ@p 6PMRrROURAGsQh ggr@u@rl Mﬁ*%gr@mﬁ%'ds exhibiting

d' :%Sréstﬁan e tﬁJeDﬁ idofenérd Chnd @MRVes af ordedrinidrél FReredfMARY iintluded are
di sord
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di mysiréeor, racertid) Garatampis, ditartsatel or dl-atgining. di sor der of

writt enC/?/%Qﬁﬁ?&ﬂé?@mafﬁé %Eﬂa%bg%gh@httdmaywﬁ@@éﬁ Wélltkyﬁown to those
di sorder ate

" OE e S 56 SRR HeeTaoRE A e SR o
di sor deCoreention cteetpigsexidori the apmparatiah/isojatier! @fliindividval enantiomers

hlmaur}{e c%?mpﬁtﬁésﬁgrom&laﬁ& Ehticaey JuFé Sr8d s of BIMEBAIUtRRA of the racemate

a’ conmpound formul a effect|
t r@athengceadty off PsHtgRy degvativy) We °'ﬁﬁa§’p'ien\c7f3r?r PSR Ripssyre liguid
prévdntesgraphrediagl of treating a mood di sorder or nood
epi sodeyj.fh, ﬁve‘iEP'{‘r'{EH ace &Jnélglolr’q%&gn@nmrﬂor £ Q8BRS barégursor) may be

adm ni sterl ng an anpunt of a co nd.
frequ«pqmqtrha |5U|ab‘eéqpp<|:a\)é aptjye |CH’HP<EH"F| fﬁbew@f@ an I%? i (gsln the case
of wkEO the @br‘n‘@dnﬁ& bSFainGla Medrtbirspdnsediesor bhgit moety, Hbase or acid such as

t rf -p! elngetﬁ@%%lng Iop%rtgdrc z;crhe T% ?eiﬁlgrqg h.Qéf&E&hé}r& &t%‘e@qﬁy be separated

ressive epi sode
t ey ehrdreptognapte epd/er f(:ﬁctug@\,gyséalltz?w ang oR&9r Lot pof mexq%%ftereonsomers

MOQRAvEHRH EHE cor@sﬁbjﬁaﬁﬁﬁuﬁb endntioderey) b mdens veell taprete siskided person.
epl SOde 'ﬁrﬁ C%g]%to%r% e m(\e/gntl%lﬂ ga%d cﬁlra‘i1 ﬁf%[:&&?fk \f\%ga%ﬁ'n%?/%% obtained in

W th I SO
camnmmwcaleaorwhe% forra mlsdchefpﬂa.mﬂ@hw Wﬁ'cws’f% tQfngn asymmetric
onr%gﬁ'W|m°§tr§6tﬁl@k&a§’eel%6:$s‘$ﬁh@rbf dTRjdbcaEtRp! @pRiaMe heptane or hexane,

g: %g{aam&g froB'E/ (2{92% t?yu\gﬁllusnger S |$ﬁ)8roPan%? rt;g%%@ t‘?o?# b%eto 20%, and from O to
P O&% -by Sptumet of encitipyaass, \h@wé'hs@ﬂ %e¢'efb¥'af§'6hl GpPHERiPm Of e eluate
affords the enriched mixture.

When any racemate crystallizes, crystals of two different types are possible. The first
type is the racemic compound (true racemate) referred to above wherein one homogeneous
form of crystal is produced containing both enantiomers in equimolar amounts. The second
type is the racemic mixture or conglomerate wherein two forms of crystal are produced in
equimolar amounts each comprising a single enantiomer. ‘

While both of the crystal forms present in a racemic mixture have identical physical
properties, they may have different physical properties compared to the true racemate.
Racemic mixtures may be separated by conventional techniques known to those skilled in the
art - see, for example, Stereochemistry of Organic Compounds by E. L. Eliel and S. H. Wilen
(Wiley, 1994).

This invention also pertains to an intermediate compound of formula Il and its

derivatives which are used in the preparation of compounds of formula |
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bi polar Il disorder, and cyclothym c disorder. This

i nvention further provides a qgthod of treating a

neur odegener ati ve di sorder or dondition in a manmal,

i ncludi ng a human, which nethod conpri ses

adm nistering to said manmal an amount of a conpound
of formula | effective inHtreating sai d di sorder or
condition. This inventionfurther provides a nethod of
treati ng a neurodegenerative disorder or condition in

‘a manmmal , including a Eﬁpanﬁ whi ch net hod conpri ses

adm nistering to sal % anmount ofl a conpound
of formula I effectlve iting PDELO. As used

herei n, and unl ess other e |nd|cated, a

" n@\érré?rdegtsnle,rmdoé, cﬁc&m“dbr.corz GRiﬁ“t INOOR’r edler $INCOOR®, -CN, -

@%Aﬁ@% ('r%: gﬁglgl t. )H;k% b C t?’ﬁﬂ)rcmf(o”g centr al

ner Vv ouswheyein Brﬁnd'ﬁw @@F@ﬁ?'ﬁ@ﬁ'&y "bi(Ct(Fﬁéé'éY' A4 OF THEptEUtethy Y-
condi t 'Wenr?@ush@dfo@@d |dh§v@l G{iprbbiyl ash Bi & 6-ateirdBredfhe@foaryl ring,

ﬁe{f‘pgt Ehhfs:lgq F rP]zt f qqéugo:c asfmrlg'lggﬁct)m %ﬂe % fo%?ﬂ%terogtfoms selected from

ers of cond
anskygEn, ettrhgmcw Mfer fvilth dtei Rypvissf thatasricy Belerepryihidngl ganyot contain two

P%fa@@rﬁ dx?ge%ué%&ns"‘ oN@o é‘é}adeﬁt soPesat Q\dfWeréu’ﬂ@a&l’D&Sth@fforegomg
unction ca ncti on, or eat

PO EP L PEgA P e abios M2 bl Bk hbdites win
r effoet snet © thres Ishisttivate indepeadently selbeied fiem hslenéCo@s)faMOX\tﬂky'- (Cr
LICRRRIQRLLEKAS. (EHAIERHcRIoRAT AILAREEMIY.E (C-Colalkory-(Cy

di sor

Ao BRrODFERY | IR REEEECAR, *Hf EorGRTT R ggeicoal

t owheRarr kachgORCgHoydiosler e hetHumcloalgyl@mﬁ:ng ohiay ba @ependently substituted
(rjmexﬂimrtoh neft@trhreg)fé )ﬁkyﬂgrzﬁ)@ﬁi o3 gl sease,

i -1 nfarct elated@glerrent g e\tndl\ bstituted
Froont o Whem5es ahenwewnw' o hﬁ@LPPB’G%’Zfeﬁ 09 BrRY B8 gelienalpy sypstitute
W Lith 6%y ebitake tshbatit@nts nedapemh@ganeelmted)rffoms(mcilacttw formed from

W L Egé‘bh%ﬁfagr%gw Qﬂf(g-?r\ﬁ{e%lﬁ ag o@éWérQﬁr@g W-EBNR™R'S, wherein R™

ﬁgﬂ\gcﬁie@j@ indeaerTienty Sole a»%SE« %e%iﬁv'@ﬁd BEHCP AR e BNYRT fpoether with
ephé GPben 16 BINEH NGy die utptenRme k- ito N-nesdecidateetoaliyt ing that may
necl'cl)lrwt%utnq mn zep {oslﬁ)rg!a Iﬂegtleroatoms selected from nitrogen, sulfur and oxygen in addition
to the nitrogen of the -CONR"R'® group, wherein when any of said heteroatoms is mtrogen it
may be optionally substituted with (C4-Cs)alkyl or benzyl, with the proviso that said ring cannot
contain two adjacent oxygen atoms or two adjacent sulfur atoms; (c) —(CHzLNCOR'R"
wherein v is zero, one, two or three and -COR'® and R taken together with the nitrogen to
which they are attached form a 4- to 6-membered lactam ring.
In another embodiment the present invention relates to a process for preparing a

compound of the formula
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medi um spi ny neurons in a mamual, including a human.

‘I'n a further enbodi ment of theg.present invention, the

neur odegener ati ve disorder or condition is

Hunti ngton's di sease. The term "aryl", as used herein,
unl ess ot herw se indicated, includes an organic

radi cal derived froma univalent aromatic hydrocarbon
and includes but is not limTed to, phenyl, naphthyl
and i ndenyl . The term "alR asxysed herein, unless
ot herw se indi cated, incluf ¥at ufat ed nonoval ent
hydr ocar bon radi cal s havi [ ﬁt or branched

moi eti es. Exanpl es of al®Ryl ps i nclude, but are
not limted to, nethyl, ethyl, pgopyl, isopropyl, and
f-butyl. The term"al kenyl", ag usyd herein, unless

ot herwi se indicated, includeB kylBoi eti es having at
| east one carbon-carbon double d wherein alkyl is
as defined above. Exanples of al kenyl include, but are
not limted to, ethenyl an ropenyl . The term

"5 Rphgmecsutl G arel i O OB e | ndi cat ed,
I ncl udegesdirky.Y argiZetre exch indwpenderdly Nloe &bit provided that at least one of X, Y

Can RN EREIRRr £ biY FoftRAthathifd e 8 ntbdH, YisSciauind ¥héme e nitrogen,
above, Examgles of al kynyl groups include, but are not

| i PO PN A& HGHYI and 2- propynyl. The term
"cycl oadHewdit' R',aB? wsddR’ hare endependehtys 8, diafogenpi-€8, -COOH, -COOR?®,
i ndhcaied. ~hpcl 2Ky r rys S X
LGRS, o8 SRS SR SO0 a1
alGeIplkYh SCaSIakPHniS-Cab HKE.EXGarl keBYIoBYy (G LGy or (Cs:Co)

| R_ROdIcHG, bhireiarsaidnalkyl] ialkehyd dalkénylogy, Chlloyyio @l , alkoxy are optionally
cycl I (i o) c Vbt 2 5
CYERBRUARY Sl PSP T Y SR, o o o
etingepRogNt

y, Sy, SlRpvRE 61 AV & cand Kpoh e R® gepapdonaly be
C@BirRtial MgfoRma St sbérebandt @igaidonren(FO, RSndR® d NRR*, R® and R*
oA T e s PR e A Y S o
| eegibed&ingi ng of the group is aromatic is a
wherein R is H, -COOR?, -CONR’R?, -COR?, -NR®R*, -NHCOR?®, -QH, -HNCOOR?, -
CN, -HNCONHR?, (C;-C)alkyl or (C2-Cs) alkoxy;
wherein R*and R* are independently H, (C4-Cg) alkyl, alkenyl, aryl or substituted aryl;
wherein B is hydrogen, phenyl, naphthyl, or a 5- to 6-membered heteroaryl ring,
optionally fused to a benzo group, containing from one to four heteroatoms selected from
oxygen, nitrogen and sulfur, with the proviso that said heteroaryl ring cannot contain two
adjacent oxygen atoms or two adjacent sulfur atoms, and wherein each of the foregoing
phenyl, naphthyl, heteroaryl, or benzo-fused heteroaryl rings may optionally be substituted with
from one to three substituents independently selected from (C;-Cs) alkyl, (C4-Cs) alkoxy, chloro-,
bromo-, iodo, fluoro-, halo(C,-Cs)alkyl, (C4-Cg)hydroxyalkyl-, (C,4-Cg)atkoxy-(C4-Cglalkyl-, (Ca-
Cs)hydroxycycloalkyl-, (Cs-Cg)cycloalkoxy-, (C,-Cg)alkoxy-(Cs-Cs)cycloalkyl-, heterocycloalkyl,
hydroxyheterocycloalkyl, and (C4-Cg)alkoxy-heterocycloalkyl, wherein each (C3-Cg)cycloalkyl or
heterocycloalkyl moiety may be independently substituted with from one to three (C;-Cg)alkyl
or benzyl groups,; or
when B is phenyl, naphthyl, or heteroary! ring, each ring may be optionally substituted
with one to three substituents independently selected from (2) lactone formed from
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i nvention can al so include ring systens substituted
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groups are pyridinyl, pyridazinyl, imdazolyl,
pyri mdinyl, pyrazolyl, triaz Fyl, pyrazi nyl ,

qui nol yl, isoquinolyl, tetrazofyl, furyl, thienyl,
i soxazol yl, thiazolyl, oxazolyl, isothiazolyl,
pyrrolyl, indolyl, benzimdazolyl, benzofuranyl,

ci nnol inyl . indazalyl, indolizinyl t ha ' 1815 14
C TR b2 ST WA oot Riss P CONRR, wherein R

t fdnada"sae_ze)Inyépenﬁantlazmvjdd,ffobe(ﬁZ-Gﬁ)elkﬂzrahlydnzyl, or R" and R'® together with
bepg Ritrgﬂzegﬁg ﬁﬂ?’él\ th %F@?tiﬁafch@zfglny L 5. Renzeibérad Abtdloalkyl ring that may

benzoxazol yl, qU| azol 1 nyl, qui noxal inyl, , .
nageReRioMdEerf/to thras R§iereaiats ﬁﬁi?‘iﬁd, f"’t"b‘t"}’%{%?oﬁ“gﬂuﬁ“ﬁcﬂx%e? in addition
dithydRioganefitiolcNR RET dralpy an@eis ater arglof baid betapetbns ¥ nitrogen it
furopyridinyl. ., RYLO i i g . [ L

ERRE e sy B EP LTI pen B R R Yoy g conne
neantain owP @djagenh OXYISE GAME Prstwa ridiaede FlEua 2t é@)b‘é@ﬁﬁ%"@OR R™,
t RidereiPNis GadS Ene &M 6t thide abd-CORI® 4daUs'” et lgeércd@th the nitrogen to

da . An ex le of a ur ot oxi n, i.s.al.cohol, which,
WA Tisw TR0 oy St G Gere SRRt | |

al coholcoppisingméastingmepmpeundstf fafnealia danage known as
Fetal Al cohol Syndrone in a ngwborn. O her exanples of
neurotoxins include, but arenot |inmted to, kainic
aci d, donoic acid, and aBroueN.c-%ejd; certain
pestici des, such as DDT, i ngecticides, such as
or ganophosphat es; volatik igz%ol vents such as
hexacarbons (e.g. toluene); netals (e.g. |ead,
mercury, arsenic, and phosphorous); alum num certain
chem cal s used as weapons, such jgs Agent O ange and
Nerve Gas; and neurotoxic antineoplastic agents. As
used h&PerEi L it paviteRiP/R2V88PQER ve PDELO i nhi bitor”

r ef er s witwa aorspdusd affoenuidibr exanpl e an organi ¢ nol ecul e
that effectively inhibitsyan enzyme fromthe PDE1O
famly to a greater extent than enzymes fromthe PDE
1-9 famlies or PDE1 1 famly. In one enbodi nent, a

sel ective PDEL1O inhibit N£§ a substance, for exanple
an organi c nol ecul er ingla K for i nhi Bition of
PDE10 that is |ess tharkor 2dbout one-tenth the Kj that
t he substance has for inhtbition of any other PDE
ensyep.R'| R, B MeY, Zufk-atel B arbdefwathstance i nhi bits PDELO

act i Vi §¥anofhet Sfbceiiheit 0RY 188iRlgrélpCOMBMIHg AlalddBn 8fom selected from
about one-tenth or |ess than the concentration

r éalaliiqeeta'omme and iodine.
In another embodiment, the compound is preferably produced in the presence of a

base.
In another embodiment the present invention relates to a process for preparing.a

compound of formula |

and to pharmaceutically acceptable salts, solvates and prodrugs thereof,



for any other PDE enzyne. The term "provided that at
| east one of X, Y and Z nust be N or CH' neans that X

w2@adiid4cannot si nmul taneously be all N or CH. p&t/1B20e%102177

one of X, Y and Z nust be N and at |east one of X Y
and Z nmust be CH 1In general substance is
considered to effectively i nh|12| PDE1O activity if it
has a Kj of |ess than or about 10nmM preferably |ess
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can be |dent fi for exanple, by conparing the
abllltyN béﬁfﬁ%’t%cetomhlblt PDE10 activity to \
its abiwHetejn re’oandm%eta mdea@aeetnzynsggahr@m CROHOtCRORPIHIONRR’, -

i B§RRIFOIOHEX bst fe eds f .-
|?§6%b$’|§| ty togPI n blt ﬁﬁﬁo’éé@?\?ﬁ?& ashé?v\e;féé}yl @C Caliot, (€

PISlakoRDERCs PRI (Bral Remise o ek Pricatss) pioioglyt wherein
PL¥f, al@DE%nF[H&nleDEQkafRDEh& alkowy @e-optnnalfhieddpendantly substituted
) év{{ltgeﬁtgmnpto% h%?’olger% ar?d ﬂ%‘ﬁ@% ? t?z gr’(e%gb%gﬁrﬁlg%kﬁﬁf g@%rgioxy or alkyl,
pr%gmgs sty optienah tseoqoa@qcteﬂéo {Rem eﬁ t%%ﬁmparﬁﬁf'raqaam! waen R’ and R*

Olar® INR*RY, Rmﬁ?ﬁﬂdvpipmuyfﬁonibhe with §ermil@gen NSwhithaby are attached to
herein, the t also enconpasses, depending on the

coAmaT 8 'B?mtfeﬁ Bdti ent, preventing the disorder,

i ncl udiwhgrefsy Bv'eritllﬁlj)Qﬁ]séfONﬂ R{, &R s HIRIBT -6H. o'ﬁNGQQR -CN, -
S YRR SNPRR® Q@ﬁ@%”@j @rdotd‘zftfsﬁéw h, as vvel | as reducing the
severit isord t ri_or

to ons ere‘"‘lé @8?% g€ "% pﬂ?@'&f@ﬁ‘y H ké .&HP 'l%ngt“tég an

pr eventwhaginaBrie dydrogerc eherfyl, alam"ybrqﬂ@r 5- Pof-meraenpdl deteroaryl ring,

" LRy seACHI 7 BEHD SR, cé?ﬁalrﬁr%hﬂr&wolah‘é Qﬂfoﬁpﬁéfér@étoms selected from
ch| zoaffect ive d' sorgﬁr"

er?é&ﬁ?ﬁva'§§%9§ntaﬁg§fl geoogovmrtgatss}?ﬁp?eé?{gar(l (0, cﬁn(}%t contain two
n eagat:érw @xygan cetamsher tvasadmeat ’itlurf damsraed) whefeins gaah of the foregoing

h aﬁ ]%/C ﬁgFﬁ‘““’ic REterB¥ATH! bgniorf@s@h 'h%voa@mngf AP SptBRSI BE substituted with

I nation assocl ated t er ex
S iRt SHeelo Sires evisHupt PRt §%J?ﬁt%fmw BriPT e rdigromalo. C:
scda}alkmf(t:ec;)alw} d((}smam\wraycymtolaluﬂe mﬁmogamll@eﬂ s{a&slalkoxy-(Cs-
c%)%@:ﬁda}((g eﬁ%éc?@b u % éﬁ égfrbgbr%ﬁ?g'faﬁd f(¢ DERRRREbE cloalkyl,
wherein eac Ca)cycloalkyl or heterocycloalkyl moiety may be independently substituted
with from one to three (C4-Cg)alkyl or benzyl groups; or
. when B is phenyl, naphthyl, or heteroaryl ring, each ring may be optionally substituted
with one to three substituents independently selected from (a) . lactone formed from
~(CH,)OH with an ortho -COOH, wherein t is one, two or three; (b) -CONR"R'®, wherein R
and R'® are independently selected from (C,-Cs)alkyl and benzyl, or R' and R'® together with
the nitrogen to which they are attached form a 5- to 7-membered heteroalkyl ring that may
contain from zero to three heteroatoms selected from nitrogen, sulfur and oxygen in addition
to the nitrogen of the -CONR™R'® group, wherein when any of said heteroatoms is nitrogen it
may be optionally substituted with (C4-Cg)alkyl or benzyl, with the proviso that said ring cannot
contain two adjacent oxygen atoms or two adjacent sulfur atoms; (c) —(CH,),NCOR'"R"
wherein v is zero, one, two or three and -COR'® and R'” taken together with the nitrogen to

comprising reacting a compound of formula Ill



exanpl e, depression, anxiety or anger), and sone
i ndi cations of cognitive dysfunction. The term

wO peaioedod) as used herein, refers to any nmenbePCDIB20682002177
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class "Mammal i a", including, but not limted to,
humans, dogs, and cats. Conpounds of Fornula I

contai ning one or nore asymetric carbon atons can
exi st as two or nore stereoisoners. Wiere a conpound
of Formula | contains an al kenyl or al kenyl ene group,
geonetric cis/trans, (or ZJE) isomers are possible.
Where structural |%. P2 glint erconvertible via a

| ow energy barrier, tg eric'|i sonmerism |
("tautonerism ) can Qf This can take the form of
[ ' mds of Fornula |
contai ni ng, for exanple,  m no, keto, or oxine
group, or so-called val ence tautomerismin
cCogRQundsywhi ch contain an aromatic noiety. It follows

that a si ound, ma t no t o) amd

of i soﬁ’é’#‘ﬁ’%’hﬁ 2%% GE?éBdQ\Rf'%/q’? nf’%:@'ogeif‘oéﬁ' 'Sgﬁnﬂﬂé&g?%igﬁqNR R -
i NS@RY -OR’RAr ©Hl-NOs t-6-6hi)@pnérts, 12geentered tetéraarme (Gi-Gabatkyl, (Cs-
| nCPa‘Mg% k@z-cfg?Eﬂ@nypf Czt-@gﬁ aﬁ@ﬁmyreéscsfalk Qi Hl@- dg) cycloalkyl wherein

nor e an one
i SBie?Ys rﬁ'keaﬁda"fﬁnx'fm é!‘Y'Hf aBﬂ%”‘S’r‘Y ﬂ‘6r°8t"%“ﬁ'é‘/r '86?%999”% substituted
| nathuded! @ar3chagers; addivitend) aod Rbasendepéridsntiptaikor), alkérdy®xy or aikyl,
%1? 52'2 % oﬁtsoggfy b%%h*r%éct@? td f}fﬁ"n a %Q&f 8 %ﬁ?&b@ rlng}:i ah@@lﬁ@\t@' and R?

tartrate or
d/af%t ﬁl ﬁ\ea”@ s'ﬁyr"&?‘%‘ai'%?ﬂ‘fﬁ’f"@ Wﬁ)v’edét“@érbﬁr‘mcé‘d“edfre attached to
C govens iomraemiieeatrmggues wel | known to those skilled in
the art ti onal
cryst al T ﬁz'gstr? %?r?gm%oﬁvjegn(‘{%@m 'P?éc ni acﬁggor g?(ﬁt he
preparation/isolation of Pndividual enantioners
include chiral synthesis froma suitable optically
pure precursor or resolutNon of the racemate (or the
racemate of a salt gr 46T i v tive) using, |for exanple,

[

chiral high pressur I%a{/e) djchPonat ography (HPLC).
Al ternatively, the race or racemc mxture (or a

I RGEIGCr BAES HeSRfinea IBNcDE reacted with a suitable
opti ceﬂ active conpound, for exanple, an al cohol,

or, in pﬁﬁ“éat&b@éhe\/ﬂﬁ%s@@”(?ﬁé‘ bE%‘?’rpound of Formul a |
cont ai rexaraplesiofi ldavingagroupasercheraba@e yprocasdeadrelude, ek not limited to

S%ﬁBm@e‘?’ bromine, iodine, p-toluenesulfonate, alkyl sulfate and alkanesulfonate, particularly

trifluoromethanesulfonate
In a preferred embodiment, the leaving group L is chlorine.
Detailed Description of the Invention

Scheme 1
MeO N\\' MeO N\j
N
MeO =N MeO 7
Grignard N
N Addn Q

ArM

e <

0
Scheme 1 shows a method for preparing quinazoline compounds substituted in the 4-
position with (4-hydroxy-4-aryl)-piperidine derivatives. The method begins with 1-(6,7-
dimethoxy-quinazolin-4-yl)-piperidin-4-one, which is prepared according to a method similar to



1- phenyl ethyl ami ne or tartaric acid. The resulting
di astereoneric m xture may be separated by

w@ booeretoagr aphy and/ or fractional crystallizatPoOniEees/002177
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one or both of the diastereoi sonmers converted to the
correspondi ng pure enantionergs) by nmeans wel | known

to a skilled person. Chiral c %pounds of the invention

(and chiral precursors thereof) may be obtained in

enanti omerical ly-enriched form usi ng chromat ography,
typically HPLC, on an asymetric resin with a nobile
p@ﬁ%@*%énﬁ?@@“?ﬂgﬂ‘a@rﬁ”?{? d‘?a@E%‘F BBWrd'T%/B|V@51kP?)N%@TB?“£H’§S pf°V'deS

Ofineligrgandmp6@as.ai ning fromo to 50@6by vol unme of

~isopropanol, typically frong2o%tg 20% and fromO to

5% by vol ume of an al kyl am Tmr—Typlcally 0. 1%
dlethylan1ney Concentration of the eluate affpords the
enriched m re. WReRAZny mat e cryst al

crystals ofﬁﬁzg%dlfferent t&igi.are pegzkb gi%ﬁ?
first type is the PEESH™compolnd (t Ful'r acenate)
referred to above wherein one honogeneous form of
crystal is produced containing both enantioners in
equi nol ar anmounts. A The secondudy i the racemc

m xture or congl omer 2rein forms of crystal
are produced i n equponsiarsdnmown eafh conprising a
single enantionmer. Wile ®oth of t rystal formns
present in a racemc mxturé have ildeati cal physica
properties, they may have different physical
properties conpared to the true racemate. Racem c

- m xtur SShdmy 2baem@pad alyatdetley rauen e ns, 7-Omedthdx@e {Braggseridin-1-yl)-

known fQ °§&e %5# Md?‘lﬁ* 3. E}or"n!&‘%n@iﬁé The %gs‘?‘re%g Yy Séﬁﬁ"g%nebe installed

f‘“'naezoc em s ani ¢ %;t
anid 1% wel-knpivn énz%wquwg reagtja) Uliteng ny ph/ammegh cendiigns reported in
p@fetlﬁ’érélﬁret Miy@0ral Nt @hdTRdiSaii, Cengumndatelfzetl arrddsicaudiihg @gadtions of
rivatives r S { ti
SRR Sate e Pl S ST B! IS PEERRER! Bllras s o
- GoRHions- IQRregiRetion -of\th® fRadine dpg ta 'HN(B(M'@ my@m:s hydrogenatlon in the
H oﬁa éét\alys@s@%ls IMakinunt 643dCbhe &JsKI%Vs@Etututed piperidine is coupled

ég 0

i Wlﬁ*éi&?@ Ha%rﬁ{’ Péj’ Li”‘ef’ Efﬁ%é’f”'”?ﬁ?ﬁ?e Vi) g‘r"d éﬁ C”‘i’ed PEg™e S
aryl. wherein Bis hydrogedﬁ&ameﬁyl napht hyl, or a 5-
to 6 nmenber ed heteroaryl ring,

o O, OMe
BnGIlyOEt COzEt 1. KOtBu N
R i *(’) 1Kol e
@]

N 2. S02(0Me)2 B (M = Li, MgBr, etc)

HO B
o\]\\/\/]/B HO\(\/(B 1. H2/Pd "'0\(\/'/3 H2/Pd \(j/
NaBH4 —_— .
—_— N
H

N N .
Bn Bn ‘ 2 HCl E‘n HCI

Scheme 3 shows a published method [GB2060617A, R.G. Shepherd & A. C. White]
for the preparation of 3-hydroxy-S-arylpiperidines. The final product piperidines can be

coupled with 4-chloroquinazolines as in Scheme 5.



optionally fused to a benzo group, containing fromone
to four heteroatons sel ected from oxygen, nitrogen and

weobo1o4mi th the proviso that sai d heteroaryl P€T/IER005/002177
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cannot contain two adj acent oxygen atons or two

adj acent sul fur atons, and wherein each of the

foregoi ng phenyl, naphthyl, h‘@?'eroaryl, or benzo-fused
het eroaryl rings may optionally be substituted with
fromone to three substituents independently sel ected

fromhal o-, (CrC bJhydroxyal kyl-, (Cl- C8)al koxy-(C

1-C8) al kyl -, (C3-C8) hydr oxy kyl -,

(C3- C8)y. | kOXy-, (Cr C8)al koxy-(C 3-

C8)cyclo Aéy -, heterocygl oal kyI |/\ |

hydr oxyhet rocycto Pkyl ,and N

bJal esyz- heter oe$ W Fa POORKC | O\
(C3-CB) yl or he ercycl oal iety may be

i ndependent | ubstit ut ed V\f%/h from one-p to thr ee

(CrCeJdal kyl or benzyl group when

napht hycherpg 4 escEpesa? Py "f'reﬁgnet%%?c[ﬁmﬁi -b%fg- Chem. 2002, 67,

O DEEE1] jor Hebsghihédid efdophitdiiia aotive Cﬂt@ehmlmldlsedo%b tpeeeinttpiperidine

“ind d | | | s
R N i

or three; (b) -CONR 14R15 ,Sef§B¥@i n R14 and R15 are
i ndependent |y seI ected from (CrC 8) al kyteOap4 E@lzyl
or R14 and Rb5 together withyhe nitrogen

they are attached forma 5ﬁt(ﬂ7ﬁ%ﬁ=ber'éﬁ§’ hét e oaIkyI
ring that nmep Ce «Mn from 2ererto three hete,r/ t onms
sel ected fromnitr@gen, sul fur and oxygen i RQ e\jJ tion

to the nitregerwdiotdhe - CONR 14R15 group, wherei ff when

any of sai d*PeterS4flons is nitrogen it may be

opt i on&bkhemes Biluspitts Lt eslipwigt ieaton Getwbeh kiydhloor-6, Belinzeftioxyquinazoline
(51!’(5] In‘ %plpﬁ&\éb&%Sé I?@tJar? %(ﬁ rw.fb% %@V”QE al. C/@m};r@bmn&%e inhibitors of

ace ge ] acent sul fur  at
( éUJCtO{erp Q’P%stwtﬂf’@f’%laﬁos{ﬁr iF Site; §yhesisnia, wt{ovﬁgaraftenzat/on
t hh@e- faﬁd:rys%ré;ﬁy andmed.7 chediereodbnges: her 386643871 havd a piperidine

m t ! %gr?t t8 qenertaf%hthé %§¥re@rp¢o&g a?ﬂ? qegngcgmsanoﬁlmhﬁd to 4-chloro-6,7-

pmm«quum@mve ice einar sstisteg w@m@a@b@%wHaww regction in

c QW@M@%ldﬁf THidWRadtidh muy;ﬂdallpdiarﬁbdwﬂl&h @8 Gretttsbieedt kich as toluene, with or
accept a

SCHRELRE =Gl a5 PHEREHMER Y IRIGP St D57 ARG, Mrowave

t hreddiatidn haealso eneedto fagilitale the reaction. Other suntable solvents include but are
not limited to ether, THF, benzene, chloroform, dioxane,‘ethyl acetate, 2-propanol, water and
xylene. Alternatively, solvent mixtures such as toluene/isopropanol or THF/water can be
used. A preferred set of conditions includes treatment of the chloro-quinazoline component
and the substituted piperidine component in toluenefisopropanol at reflux for 2-24 hours.
Another preferred set of conditions involves treatment of the chloro-quinazoline component

and the substitufed piperidine component in THF/saturated sodium bicarbonate at 60 °C for 2-
24 hours.



and Z nmust be N or CH and provided that when Z is
nitrogen, Y is CH and when Y is nitrogen, X is

wordwogemw and Z is CH wherein RlL, R2 and R5 aper/1B2005/002177
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i ndependently H, hal ogen, -CN, -COOH, -COCR 3,

- CONR3R4, -COR3, -NR3R4, -OH, 1hE2 -(C6-C14)aryl, 5
to 12 nenbered heteroaryl, (Cf Q9) al kyl, (Cr
C9) al koxy (C2-C9) aIkenyL, (C2-C9) al kenyl oxy (C2-C9)
al kynyl or (C3-C9) cycloal kyl; wherein said al kyl,

al kenyl , al kenyl oxy, al kyny and. al koxy are
optional ly independently su%%¥¥¥£ﬁed wth from1l to 3
hal ogens; and when Rl, R2 and R5 are indeﬁﬁgdently

al koxy, al kenyl oxy or al kyl, Rdsand R2 or and R5 or
may optionally be Qbﬁﬁggxed t ma b5 to nber
ring; and when Rl,)i&r%gg/RS rg - NR3R4, nd R4
optionally c i ne the nifjfrogen in whiffh they afe
att ed to a 5 to 8 nmenbered ring; wherein R kfer
H, Egﬁx}zr* R3R -COR4, -NR3R4, - NHCORSerpo@F,  product
CHNGEOR 3, - N, 4R°F( | kyl or (C2-C8)

al koR%f; wher ef%h RB and R4 are pendently H, (Cl-C8)
al kyl, al kenyl %ud&ﬂmQQbSt ted aryl; wherein Bis
hydr ogen, phenyl Bpft hyl , orHa 5- to 6-menbered

heteroaryl ring, optionally fused to a benzo group,
cont ai récAgmé reczﬁbuete% h@hddOfar thi @t eplaatioro ofs3-argl mmstnede fderoatives with

)a({%[tg)gﬁ%f) el?%lrg?rgﬁase n bsﬂtljl (In %t théM4 plasswﬁe TRE Qé/ u§ch Q@Gvn is illustrated

cann
oxyithedroxe: wpesicioe- 1toax’90>a/djff aeidrier ?,Wf %ﬁ*efa(ﬁoﬁ% %ﬁd"ﬂﬁﬁ‘é’?“éu put other
eacférbaﬁ’lfatet B6tettoh @8Pbe GSd@h@ Blate ofMtap Mok toup. fBJaeanéaﬁr)clude @te Cbz or

SS’%EC]:OC érgl?pgg TH)? lphot?%?r&%,]unctlon%?y {Sh%ég'ﬁ’é‘ﬁ Sc? %r%arpgle groups as amide
i rlepaingd enalky peoteickant cad b ueed FsCreliCEyarenigsqf amcc@]_p_rqgggtlon include the
al k@ Vandqm&Fdéct ! d?&L%?DExaMp%G%f tel 4G4 Qrotectlng groups include the benzyl
??g_[g Cla ﬁmn{e@f é;'g‘j“%( b L%dli'o%é-aryl groub is incorporated via a palladium

C&:)alayydad)aryiet}mtlrem:lmytlntmzung(t@d@)e@yr(yl ehiprigeseyeryl bromide. A large range of
( c%ta&@t)sagommx aﬁ&?bn%%r@éﬁéy%l Js¥d for MALBRAGYEH. B& ddinple, the possible
X

C@PHFW%%‘;’E’%&&%%a"B%G@,?H '\/ﬁ&'éeﬁeq ioxane, glyme, DMF, toluene, benzene or
( GBAebB) @yraiktomk ithydreofirPdsgible peladivimocHtatysts intidet Yutnarg npielimited to, Pd

OEKESFEE F zmbla)é &%ﬁ)tp.bi)éﬁt a¢le %Itahium&'igly‘%@ecah ®e hliFcRSsel GF prepared in
situ. Possmle bases include, but are not limited to, Cs,COs, CsF, KsPO,, KF, Na,COs, and
K,CO, One example set of conditions involves heating the piperidine, palladium acetate,
sodium tert-butoxide, tri-tert butylphosphi'ne, and the desired aryl bromide in THF. A range of
other conditions is possible, and many are described in the literature. [Culkin, D.A. and J.F.
Hartwig, Palladium-Catalyzed a-Arylation of Carbonyl Compounds and Nitriles. Acc. Chem.
Res., 2003. 36: p. 234-245 and Fu, G.C. and AF. Littke, Angew. Chem. Int. Ed., 2002. 41: p.
4176-4211))

After incorporating the aryl group, the carbonyl group is reduced to a hydroxyl group
utilizing any of the many known methods. Most commonly, this is done by treatment with a
borohydride reagent in an inert solvent. Sodium borohydride, lithium borohydride, or sodium
cyanoborohydride in THF or ether are often used. The resultant alcohol may be utilized
without further modification of the hydroxyl group. Alternatively, it may be alkylated to form an
ether, or acylated to form an ester. In each case, the protecting group is then removed via

standard conditions according to methods commonly known and available in the literature



or benzyl groups; or when B is phenyl, naphthyl, or
heteroaryl ring, each ring nay be optionally

waenhshitowt ed with one to three substituents PCT/IB2005/002177
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i ndependently selected from(a) |actone forned
from(CH 2),0Hwith an ortho -OOH, wherein t is one,
two or three; (b) -CONR 14R15, wherein R14 and R15 are
i ndependently sel ected from (d-Ctal kyl and benzyl, or
R14 and R15 together with the nitrogen to which they

ar ; tnteaﬁlk}\?d%n avv§ts F}atez{/%ﬁsqg o) rsﬁ/ﬁln@@ 1555‘ QNew York:

aln romzero t ree

seJJO@DtVlé't?Yfgr Sensreng Kegenski. R P@fecmwGr@Wgém Newark Bepro Thieme

t ovérfa S’t‘utfg%ﬁ%%’bbéﬁé‘qu?r‘ﬂfb BdcPBIRIARY R @FivdiRed Wb IRk ¥aPRd with the
oat ons

rogen, it e . .
e B T oL PP BPD ot ) ar et RBiahay n Seneme 5. A
wi tifhodeh eatqmn ow hisegethertainied grown sUgh @arsabemMetenemide uregp or heterocycle
X j 0
(Cén%p?ééq_?c@ Mwwrdﬁb ?M@ n@aq/ @&@me ?ﬂsédﬂe:ttato E?\}g:ng wcl:h :hi
t HUne2liRg: ‘&@Fﬁ%abévn'ﬂ'slﬁﬁe ?’é?keWSt'ng‘é‘m‘é’ "G Si3MtR vith the product o
n| thdé egtzriort @astion Che kétene group itdnaeted dnteraryarhioe groap Yy utliioing the well-
un%@éudea&%.ﬁm d4iidh0 {m{mssaeaa.oﬁ eﬁmw of'a GARBRS Secondary

OrnU wher el n IS a sult [ eavi n
gr%’l‘lﬁﬁ is\tfepigd yitg (!ﬂ?‘d@\?ﬂ?ja%’fa fegrsiRg ageny in Wfép%ﬁ'%soﬁff‘t Roere are many
Roafieiv¥ redlcinfRagunts kBovar te thbeé skiled iraihe ee.. Tworof #eohdse common reducing

a{%rgngtée é;%)tdlélgl ?cya@obl)r%ﬁ\%éh&gargirs%g'gmctﬁéw{ol(fﬂgmg@idg 6\11&’&%} other less

i Gt B 6 b R, SFAPERED § Anober stertve,
pravitesie doivents reiups asmmsealcaﬁola Basel ad Mmertnafivests such as methylene

f n?%rldeanF té?l?er p{oﬁug%ﬂet dp\é?eﬂ% Eoger[zglnﬁatgyn Qe ach%?o?&%s‘%referably

épari a conp
praénohﬁ@é@tVPfé&PHGWS%tw'@moawecymb?@hyd@% ot @éa'sa'ﬁ dydrogenation, while
prtﬁ’éjfdéﬁssdl\}%ﬁt&%?é OREE LRIdNWIR ity @ac&ibkybuvdrydatd TR gBelct of the

Rz&%&?%{;?} eep (%pro ecFed)énd bougﬁeld O the q%azéli%desb%b%\’le However,
when the amine source for the reductive amination reaction is either ammonia or a primary
amine, the reaction product can be further modified by alkylation or acylation. Both reactions
are well-known to those skilled in the art, and methods are readily available in the chemical
literature [Bodanszky, M., Principles of Peptide Synthesis. 2nd ed. 1993, Berlin Heidelberg:
Springer-Verlag, Humphrey, J.M. and A.R. Chamberlin, Chemical Synthesis of Natural
Product Peptides: Coupling Methods for the Incorporation of Noncoded Amino Acids into
Peptides. Chem. Rev., 1997. 97(6): p. 2243-2266 and Furness, B.S., et al., Vogel's Textbook
of Practical Organic Chemistry. 5 ed. 1989: Prentice Hall.] Subsequent to alkylation or
acylation, the product is deprotected and coupled with the quinazoline as described above.

Scheme 7
1
3 3 Ip4
NHR® 1. acylation or alkylation  R°NR R3R4N
B 2. deprotect B B
o or
i H  acylation ‘ H  alkylation
Boc ;%jit:\(;t;;:)en product product
product ‘

Scheme 7 shows a method for treating the reductive amination product of Scheme 8
to provide 3-aryl-4-acylamino- or 3-aryl-4-dialkylamino-piperidines. The sequence is illustrated
utilizing Boc protection of the piperidine nitrogen atom, but other carbamate or acyl protection

can be used. Common examples include Cbz or trifluoroacetate protection. After the desired



COR3, -NR 3R4, -OH, -NO2, -(C6-Cl4 )aryl, 5 to 12
nmenbered heteroaryl, (CrC 9)al kyl, (Cl- C9)al koxy

w@ 8dein4@l kenyl , (C2- C9) al kenyl oxy (C2-C9) apbkyB2ho30002177
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' 3R4, -COR4, -NR 3R4,

(C3-C9) cycloal kyl; wherein said al kyl, alkenyl,
al kenyl oxy, al kynyl, and alkoxg are optionally
i ndependently substituted wit®from1 to 3 hal ogens;
and when R1 and R2 are independently al koxy,
al kenyl oxy or al kyl, Rl and R2 may opti onal |y be
connected to forma 5 to 8 nenbere n and wh
aretkyRIOMPrACcY NRB KA, stongert R ﬁ%ypfag% ?f%fims @B cprorected and
Wichloldd\Rittd 4-Erdgieinabolimhbdestrivey inciicberad $.ached to form a
5 to 8 nenbered ring; vvhere%ﬁé%gs H, COO? 3, -CONR
CN, - HNCONHR 4

(d- C 6MePkyxo NO—ZO(QN&)I—CG) aM ] %@zeu n R3 and R4
are i ndepe tly R-(GSoC 6) aryl @wHCIor H,/Pd-C
subst i MMebDEd™ar YdoH wherein B N@ hydr og@s! phenyl,

napht hyl, or a 5- to 6-nenbered heteroaryl ring, :
opmismmtrboyya’mmnzpaad benzo group, containing from one
to four heteroatons sel ected from oxygen, nitrogen and
sul le o vvltth*he provi so tfaat | ( heteroaryl MEO Ny
cannot in tvvq\,@gy@cent o t onpo@[ two 3
adj ac Wl ¢, A0S, —and,yshere ¥4 ch—of—t hewo 2
foreﬁ'g%gng phenfﬁ‘ napht hyl, heter ryI or benzo-fuse
heteroaryl rings may opti onal ly be subst it ut ed widd)-c; alky!
fromone to three substituents independently sel ect ecsi
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( al kyI '%ﬁcg) h,.}égigcéé %)gj#%é% According to one method, 4,5-

Ca)rm%mdxg)-a}nwp}benzqmo@rag@yt@/pkyalpmthylated with sodium hydroxide to give a new

é’ LY Risd g&rpsve! QI@J/I&ME ,wutﬁrlﬁ’alkyl sulfate or an alkyl iodide provides the new
Cral kOXF het ero

( egbsé%:jegy)@ 59f Mhl%xh%ﬂgcgyéwﬁ %rgld'?flerent ngl {edu%gn obthe nitro group
' Wﬁp&mmm foyfoved by tseguen ] regctidn Wl\hdmm@etaod Pmseeoret@r @xychloride
91#3%5? k- cm%alwnazglfn@ léQrﬁpomﬂH pmeﬁlrﬁ d RetRdX§ @Wup in the 7-position and

t er oar

o SatsFeat poY gi5% 1t BHosHep T BTG PRSEAHREY ifuaiges vie the
i Mekiparidenbédin Seheeeted from (a) | actone forned from

-(CH 2),Hwith an ortho - Gfdmeerein t is one, two

or three; (b) -CONR 14R15, wherern R14 and R15 are

n Dente tI y selected from (Cr C8?\lal kyl and bengy_, N
R14 R15 tageiber wiER 0, 3

MeO COzEt MeO _N
ethyl vanillate 2. (Et0);SO2  MeO” CO,Et &

Scheme 9 shows a related method that allows for the alternative substitution pattern.
In this sequence, commercially available ethylvanillate is nitrated with nitric acid, and then
alkylated with the desired electrophile. For example, diethylsulfate or iodoethane can be used
to install an ethyl group as shown. di-n-propyl sulfate would be used to install a propyl group,
and so on. Zinc reduction and conversion into the 4-chloroquinazoline occurs as in Scheme
10, but the product in this case possesses a methoxy group in the quinazoline 6-position, and
a different alkyloxy group resides in the 7-position. Catalytic hydrogenation may also be used

to reduce the nitro group.
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and oxygen in addition to the nitrogen of the - CONR
14R15 group, wherein when any of said heteroatons is
nitrogen it nmay be optlonally“substltuted with (CrC
8)al kyl or benzyl, with the proviso that said ring
cannot contain two adj acent oxygen atons or two
adj acent sulfur atons; (c) -(CH 2(} VNCOR 16R17 wherein
vV is zero, one, two or thr COR 16 and R17 taken
together with the nitrogen to conprising reggi
conpoutyd of forpula 111 RFs N or CHFAerein ndﬁRz
CN, 2COO—| - ,
Cl\/paryl

C&% (Cl-
C9) al koxy (C2 C9) aI kenyl (C2- al k yI oxy -
al kynyl or (C3-C9) cycl oaI kyl; wherein sal d al kyl,

“al kenyitiye Fadegderrry| oxy, al kynyl, and al koxy are

optional ly i ndependently substituted with from1 to 3

hal Vens é.'s]d when R1 and RO i"'ls]dependently al koxy,
al ke al kyl,,y and roptionally be
conM&tt ed flo formav to 8Mfdnberdd ri s Cabrdhhen R1
and R2 ar g NR3R4,—R3—and R4 mayjoptional 'y conbine
with the i N whi ch thegy-ate~artached to forma
5 to 8 nmenber ing; and L is a suitgbl e |eaving

group; wth a corrpound of formula Il wherein R and B

are defj ned he n ]
base. BRI gg e&&ctsl %gvﬁﬁﬂ%%b Ing?j?gat]m aLk%i? a@% 0p, Rlo e 3 position of
pnrcecases'elmelrrmol Tikemebod begins Wit thbl?nﬁyv@dyiﬁcﬁfﬂ tlirRsFifing (prepared via

%lﬁ@nﬂ?B WRRh r’seﬁrstppr&@étélﬁ&?ﬁl%éeﬂrﬁ%ea sty lcababRtpRotédiifly group
aneSU fonate artic

b BonSrieRen i B ETSER] Ietof P B el G gpon. which s
t hesfdratay bougmglisbeq by gereratibh of fhaealkoRde aith @dstrDeg bedeptuchgs sodium

thyérr(]ig, L'dl&{%'ﬂ'i.i-«%ssfﬁ B Rt Kolvent such as THF or ether or DMF at temperatures
ranging from 0 °C to room temperature. The alkoxide is then treated with an alkylating agent
such as a dialkylsulfoxide or an alkyl halide. The resultant ether is easily deprotected under
acidic conditions, such as with trifluoroacetic acid, and .then coupled with the
chloroquinazoline utilizing methods described herein. Alternatively, also shown in Scheme 10,
the piperidine can first be coupled with the chloroguinazoline via the Scheme 5 procedure.
The coupled product can then be treated with sodium hydride followed by the desired

dialkylsulfate or alkyi halide to generate the ether product.
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Schene 1 shows a nethod for preparing qui nazoline
conpounds substituted in the 4- position with

begins with 1-(6, 7- :

di met hoxy- qui nazol i n-4-yl)-piperidin-4-one, which is
prepared according to a nethot%inilar toScheme 5.
Treatnment with Gignard reagents according to

wel | - known procedures provides the target conpounds.
Schenme 2 C Schene 2 depicts_a synt hetic route to

6, 7- Di net hoxy- 4- (3-aryl - pi p%ﬁ'—’l—@l—ﬂ—l yl)- quinazol i ne.
The route bgg;i ns with 3-brongpyridine. The desifed
3-aryl gro can hg&nbhnst al | via the wellgkn

Suzuki couji)ng}?‘ém’*bn umm ng any of fhe y
conditidls Tepdrted in tHe ITtéPature [ MGalfa ™ N* and
A. Suzuki, Palladiumcatalyzed cr oss coupl i ng

reactions of organoborantee o--u Chem Rev., 1995.
95: p. 2457-2483. ] A prefe t of condi ti ons for

reducti on ofi.tdae pyri di n”éeorl fo the piperidine
i nvol ves hyc?r‘b‘a’@ﬁ%t’t”?zﬁ'ﬁel n the sence of a catal yst
such as pl atinum oxi de. The r nt substituted

pi peridine is coupled with The desi'red substituted

4- chl or oqui nazol i ne | a the t hod descri bed i n Schene
5. Scheme 3 Schemne publ i Sk

[ GBB2060617A, R G Shephe & A C Kte] for the
preparation of 3-hydroxy-5-aryl piperidines. The fi naI
product pi peri di'® 'I‘ﬁbe coupl ed wi't

4- chl or oqui nazol i snin Scheme 5 )« N Scheme

4 describes a ﬂﬂfﬁ)l i shed met hod [AmatM etyal. J.
Og. Chem 2002, 67, 3-5351] for the?sy t esi s of
optically active gkR R peridines. g; paCt

pi peri di ne can be coupl ed with a 4-chlor&gui nazol i ne

ThecT20esdo2177

derivative according to the nmethod of Scheme 5. Schene
5 (knovathemepaudeb)cts a method used for the preparation of 4-piperidylpiperidines

possessing 3-amino or amido functionality on the piperidine ring. The method begins

with the

N-Boc-3-hydroxy-5-arylpiperidine shown, which is prepared via procedures shown herein.

The Mitsunobu reaction is used to install the amino group [Fabiano, E., B.T. Gold
M.M. Sadeghi, A simple conversion of alcohols into amines. Synthesis, 1987: p. 1

ing, and
90-192.)

Alternatively, the amine can be accessed from the corresponding carboxylic acid precursor

via the curtius rearrangement. The amine must then be protected prior to coupling with the 4-

chloroquinazoline. This can be accompiished via protection as the trifluoroacetyl group (as

shown) aithough other protecting groups may be used as well. After Boc cleavage with acid

and incorporation of the quinazoline group, reductive alkylations or acylations can be used to

incorporate the desired groups. These methods are described above.
Scheme 12

/Q /0

0] /9 o]
1. HNO; ol NHp ) ;‘gg“o NS
. Hy/Pd- - POCly
Voo P coe 2 HAPIC mee!
| MeO COzMe

Scheme 12 illustrates how the dioxolane structure was incorporated

cl
into the

quinazoline ring = in the formation of 6-Chloro-4-methoxy-1,3-dioxa-7,9-diaza-

cyclopentafalnaphthalene. The method begins with the 3.4-methylenedioxy aryl iodide

obtained according to the literature procedure in Chang, J., et al., Efficient Synthesis of g-



Schenme 5 depicts a coupling reaction between
4- chl oro- 6, 7- di net hoxyqui nazoline [PC Int. Appl.

wQees00ds88, 30 Jan 2003; Wight, S.W, et al.PCT/1B2005/002177
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Ani | i noqui nazoline inhibitors of fructose

1, 6- bi phosphat ase bind at a novel allosteric site:
syntheS|s in vitro characteri?ation, and X-ray
crystal | ography. J. Med. Chem, 2002. 45: p.
3865-3877] and a piperidine conponent to generate t he
desired product. This reaction

S | i m
4- BRBoBiwom, MeddiGherh bkl qeiChald »- n%131§1?§ce.rh8t°r?§}p°””d undergoes a
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r ai‘gdag unﬁ&@nr@hﬁwatl% @Qeﬁ@er@QQreQ@\eanmﬁ&W&We and phosphorous oxy
I rradlati on may

acilit
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prefer 8d set g ondi ns inclldes oreainent of Tt
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pi p eo.wonp6ifent méat ¥oremme/ i sofffOpanofoMt refl uxno,
for 2 24 hours. Another preferred set of conditions
i nvol ves treatnent of the chloro-quinazoli N8 d:@nmne
and the substituted piperidine conponent |2n>oc.
THF/ sat ur at ed sodi um bi carbonate at 60 OC for 2- 24° \j
hours. Schenme Schene 6 depicts a nmethod for the MeO 2
preparation of 3-aryl piperidine derivatives wth ol

2i nggte ch me%)éyo%g&tbgsaﬁo%gthg Lé\%%rlet r'nl'ntgI {) [ﬂc&{)orgtggaﬁo the quinazoline ring

4- mtacrp.ﬁpeqwm trethis. 'Batf‘%mth%:?*érﬁ"‘dd'?éﬂ mB&‘PWbewa'&‘?ﬁs alkylated
( NwiBof2 ém%ﬁbﬁlﬁﬁldﬁiﬁdﬁ@)fomﬁuﬁdeoﬁ BRerprésahdeadTElsE. The resultant dioxane

g{%@%&é C,)s rHtaq%d d\gﬁ} ﬁts c &%Id th tgl ﬁ&?al 9/£¥ {o uggveBé)C]{gﬁ FRaure of two nitrated

prmumgOf et themsamrtlsmes isrieslated tm qheqmt@rapﬁv Bafaied to form the

arap Urﬁ@roqn.ﬁﬁaz@ffﬁb @@in@fh@tdmtﬂbﬂ&n{éh@l’mm ﬁ\@&b&?ddsaﬁbed aboveeCoupling
used
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al &wihoderictieest i ng groups incl ude the benzyl group, or
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i ncorporated via a
salts %f the base compouncps of thls mventnon are those which form non-toxic acid addition

salts, e.g. salts containing pharmacologlcally acceptable anions, such as hydrochioride,
hydrobromide, hydroiodide, nitrate, sulfate or bisulfate, phosphate or acid phosphate, acetate,
lactate, citrate or acid citrate, tartrate or bitartrate, succinate, maleate, fumarate, gluconate,
saccharate, benzoate, methanesulfonate and pamoate, i.e., 1,1-methylene-bis-(2-hydroxy-3-
naphthoate), salts.

The cdmpound of the invention may be administered either alone or in combination
with pharmaceutically acceptable carriers, in either single or muiltiple doses. Suitable
pharmaceutical carriers include inert solid diluents or fillers, sterile aqueous solutions and
various organic solvents. The pharmaceutical compositions formed thereby can then be
readily administered in a variety of dosage forms such as tablets, powders, lozenges, liquid

preparations, syrups, injectable solutions and the like. These pharmaceutical compositions
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this conversion. For exanple, the possible solvents

include but are not limted to_THF, ether, dioxane,

glyme, DVF, toluene, benzene 'F‘Xylene, or m xtures

t hereof . Possi bl e palladium catal ysts include, but are

not limted to, Pd (PPh3 4, Pd2(dba)3, or Pd(dppf)CI2

The pal | adi um cat al ysts can be gurchased or(Prepar

| 1598 opipnaBRiop| WO DOTHENS Futh B ASVaGS rinders, Ry and the
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Cacmmple Gocipeus dsucands Neipging esgen;&céegcrpmelame%ed maize starch,

A%glgv ﬁ&rol@on@%ﬁh%&yﬁeﬁbl E&élhy@e@los@ﬁ Ginefs ke.g Lléctt&slée microcrystalline

g éP 4176- 42 1% { t( % i

| r?é'bﬁ'oﬁﬁr%[t Feﬁﬁurfl hcéwomle) gPJ 'iﬁ?mst Ha Cra?%\sﬂw é? as c or silica);
r etdumebntso(e@ batato claydh @rsodipmstardh gycalgteairpy wefting lagentsafeyg. sodium
Y‘gﬂ snﬁﬁgé}dsphemﬁlgtscrﬁmé‘|c¥atec§ B, $ne|tl'§>d§1%@ kIQMNn |n the art. - Liquid

trea bor ohydri de reagent g)
S STapeHeTSHCAHABET SRR 76 24¢ TEHP NP0 BF SRS  galutiggs. syrups or
S @dipeRsinsacrabeyr okyisk preileented aBHFdrp progudi dar cansditubiért with water or other

U3 Si%gle-rw?\ic ge L 3RL. %UER hsaund al%%odét inhy BE BraMated Ot conventional
I cat1on of 9‘3/ I oxy

Alnte@mq At efeﬁ"yacewca%eﬁCB@a%w R %‘(F%a“"ﬂ‘c?sfsaﬂ?ﬁng'ﬁg 89§l (e.9. sorbitol
OrsyraﬁyhéﬁﬁCbeﬂtﬂosfeOGrmyﬁfbgerﬁteﬁf edibla f&ta)c: lemorydng ddemts (e.g. lecithin or

g%ﬁ%ce% tnloﬂ L%’ogypeh!ic%st(?g rblrﬁcﬁ'ﬁ%ﬁ ecﬁllé \éétérs %f QF')E Qﬁ:&inol , and preservatives

i"ShsYaccordin nown a
a\(fagIrw*PYéOWWPW!kthTQXWFQﬁ‘Gé[%S@E'ﬁéc'd)T W and P.G M

Wit s, E’-’BO&EG&I ia¥RinfSr Slop Sthie Rorab Eaidh EnaPyake iesiosn ofl@BIBts or lozenges
Sons and Koci enski, P.J.,

o YIO{F n co entlonal r%{rgug‘

PrETEEEF iy &0 4, New York: Georg Thieme Ver|ag
St ut t gdhe cqmmb@eqmr@mvwom@y pe frsvulipted ?%@asfé}erabaﬁm@@gaﬂon by
p'n@&ﬁubrd'lrﬁ%dah§ u§|ﬁg1 I@brﬂdnthblfbatHé&mSﬁi‘éh t&finiques or infusion. Formulations

dégc'P’i%{:)@gm na owlénentgg um ddo%é%%o‘?' ng gt ?n tanﬁulg? Iqu’gj multi-dose

I'tro
nlcbmtaugqn-vctt) =1 aﬁqﬂdmgesgfvg(yﬁ g Uw%ta@$@afﬁgpgas gﬁpq@ons solutions

U 3muflond) & 8|Ty08ry§$®oﬁgiyerﬂ@@| RE nﬁéifeccﬁhtd'ﬁ/ d:l'rrﬁmé(tinggégéblﬂ@ such as
r;uspenang stablpzmg and”(l)r dlsggrglﬂgt; aée%tsc oMEernaP\%Ithe ac['ve ingredient may be
in powder form for reconstitution with a suitable vehicle, e.g. sterile pyrogen-free water, before
use.

When a product solution is required, it can be made by dissolving'the isolated
inclusion complex in water (or other aqueous medium) in an amount sufficient to generate a
solution of the required strength for oral or parenteral administration to patients. The
compounds may be formulated for fast dispersing dosage forms (fddf), which are designed to
release the active ingredient in the oral cavity. These have often been formulated using
rapidly soluble gelatin-based matrices. These dosage forms are well known and can be used
to deliver a wide range of drugs. Most fast dispersing dosage forms utilize gelatin as a carrier
or structure-forming agent. Typically, gelatin is used to give sufficient strength to the dosage

form to prevent breakage during removal from packaging, but once placed in the mouth, the



qui nazoline, but preferably it is done prior. This is
acconpl i shed starting with the product of the

waeybatioen reaction. The ketone group is convertEIB2ONM02177

an am ne group by utilizing the well known reductive
am nation reaction. In this reaction, amonia or a
primary or secondary amne is’ 28t eat ed Wi th the ketone

‘and a reducing agent in a suitable solvent. There are

many effective reduci ng agents known to those skilled

in the art. Two of the nost common reduci ng agents are
smﬁmmaémlwwﬂ@mmﬁsp'a@”a&ﬁdh%%?%ﬂmm Alternatively, various starches are
t risag el ydey éaydr i de. However, other | ess conmon
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S)p,qwﬁggpug of 9 ggmeqynd Qégg lnvg@pp i@pd p@p?pzfeg@wger base such as lactose or
Smgnﬂger Verl ag, Hunphrey, J.M and A R Chanberlin,
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E@v?rafggllﬁgiglge %rﬁ?nn?ecro Cr rnbgtvslnt)éuﬁ t@e; ra?%e g‘lgziso%m %’Oqﬂ%lo Sbout 10 mg.
prAsichingstratian rdemecﬂeeefelé@eaﬁ@ilycwpﬂ gt Watth“elsh@wng for example, 1, 2 or 3
qWob&Zikh fife.as descri bed above. Scheme 7 R3RAN " N}

A proposed daily dose of the compound of the invention for oral, parenteral, rectal or.
buccal administration to the average adult human for the treatment of the conditions referred
to abdve is from about 0.01 mg to about 2000 mg, preferably from about 0.1 mg to about 200
mg of the active ingredient of formula | per unit dose which could be administered, for
example, 1 to 4 times per day. ‘

Assay methods are available to screen a substance for inhibition of cyclic nucieotide
‘hydrolysis by the PDE10 and the PDEs from other gene families. The cyclic nucleotide
substrate concentration used in the assay is 1/3 of the K, concentration, allowing for
comparisons of ICs values across the different enzymes. PDE activity is measured using a
Scintillation Proximity Assay (SPA)-based method as previously described (Fawcett et al.,
2000). The effect of PDE inhibitors is determined by assaying a fixed amount of enzyme
(PDEs 1-11) in the presence of varying substance concentrations and low substréte, such
that the 1Cso approximates the K (cGMP or cAMP in a 3:1 ratio unlabelled to [3H]-Iabeled ata
concentration of 1/3 Km). The final assay volume is made up to 100ul with assay buffer [20

mM Tris-HCI pH 7.4, 5 mM MgCl;, 1 mg/ml bovine serum albumin]. Reactions are initiated
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3-aryl -4-di al kyl am no- pi peri di nes. The sequence is
illustrated utilizing Boc proggﬁtlon of the piperidine
nitrogen atom but other carb8nate or acyl protection

can be used. Common exanpl es include Cbz or

trifluoroacetate protection. After the
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f or mamig fé\ra@.ng NaSRBeS %&ra%%hbrggénd GrvbRioR! 0.\/'.9@, Be understood,

4- chl oroqui nazol i ne" conmpound OSSGSSI@}{? a neth ox%/
ghewpyer dhatHes nvgngen tasdHlyairgcricedineredt @it 2regipdyn gheoepms. is not
i htérfded f-teimitéd tthe deils ofptie Rldwahg Beangies. be coupl ed

“with ami nes via the neéggggmgﬁgpﬁdgp%grésp Schene 7 .

Schenme 9 ethyl vanill Schenme 9 shows
a related nethod that allows for the alternative
substitution patteédn. In this sequena®, comercially
avai |l abl e ethylvapll late is nitrate%th nitric acid,

and t hen 2 g
N N

Boc ‘ Boc

General Procedure 1 (alpha-arylation): A 1-L, three-neck, round bottom flask

equipped with a magnetic stirrer and thermometer is purged with nitrogen and THF. Palladium
acetate (0.05 mol %) and sodium tert-butoxide (1.5 mol %) is added and the mixture is stirred
for 15 min to dissolve the butoxide base. Tri-tert butylphosphine (0.1 mol %), and the desired
aryl halide derivative (1.1 mol %) are added, followed by 1-tert-butoxycarbonyl-4-piperidone
(1.0 mol %). The reaction is heated at 45-50° C over a period of 4 hr and the reaction mixture
is then poured into a solution of sodium bicarbonate (15.0 g) in water (500 mL) and extracted
with EtOAc (800 mL). The organic layer is dried and concentrated under reduced vacuum.

Purification is accomplished via chromatography or crystallization. (B is as defined above)

0 NH,
(e e (3

\ \

Boc Boc

General procedure 2 (amination): to the N-protected-3-aryl-oxopiperidine (1 moi%) in

methanol was added anhydrous ammonium chloride (20 mol%) and 4 A molecular sieves (ca.
1 g/mol substrate). After stirring for 1 hour (1 h), sodium cyanoborohydride (0.6 mol%) is



al kylated with the desired el ectrophile. For exanple,
di ethyl sul fate or iodoethane can be used to install an

werdvghigeoup as shown di - n-propyl sulfate woul BChEB2e2®2177
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to install a propyl group, and so on. Zinc reduction

and conversion into the 4-chl oroqui nazoline occurs as

in Schenme 10, but the product3ph this case possesses a

nmet hoxy group in the quinazoline 6-position, and a

di fferent al kyl oxy group resides in the 7-position.

Catal ytic hydrogenation may al so be used to reduce t

ni added gnchip MBae iFestirey fechie fe T f5ifitered andiibe ﬂUé‘ef'%?once”"ated

' Wémﬁ@&b Beesdlie. whk‘ﬁé@wugfsﬂbl@l digtbed hetd+ prsitd, iwashafsequentially
Wﬁ/ %%{fin g)ﬂg% %\'uedq”nh glu élgfe ar%ec%h& trgyleé hfé'feEgssaryggsunflcatuon is

repared vra
\/\,mocbmwlshéd \nasillICplg@tCéf@tT\émf@WYni trogen with a suitable
carbanmate protecting group such as the Boc group using
standard nethods. This is followed byQal kyl ati on,
which is prefergp|y acconplished byg ration of the
al koxide with a sfrong base such as so m hydri de,
LDA, or LHMDS j n inert _solvept suc THF or ether
or DMF at tenp r@r_ﬁs ranging fromo O) C;tB room
tenperature. Thé' al koxide is then treatdd with an
al kyl ating agenBosuch as a dial kyl sul f ®tde or an
al kyl halide. The resultant ether is easily

depr |Ot WMQMMOT&% 4QIEno-19-868 pip&rididet derivative (1.0 mol
E:Lllfo)orllggh]o C%ta? IC?]h orld?I IS agd dhqn Cgecfee(?dcav%ox%lc rﬁ%ld é1 2 mol %),

1 ZI1 n
Al diisaoneapigteigming (5@ f@h%ﬁ)vrﬁfldrﬁ% Hiehrenol 0. Tisemisiupoisi bt room

Ca&nﬁérétﬁrte (hﬁfopﬂ‘ﬂph ?@w%ﬁ oifthie: &Neﬁ’tr@%dg&ifﬂdeﬂﬁac}mrﬁ The residue
rocedur e u uct ca

béS tdlsé%l‘feéjd'”\/\ftF% ABEr u‘?‘ﬂdh‘%‘c’?'l %2‘”? olh| V\‘,%a ' On?%eq%lebé'ge - fjed with

direddeydigul elfate, oandaldeydentritd. d Butifigatipones aqceom;pi@h@t hég silica gel

Dr&%%tog%h BRensbiisaRgeMe 11 depicts a met hod used for
t he preparal i on gf 4- pi peri.d I€|oer|d|nes ofe se
Jprocedyre alternative _:,i_- i ZP%‘amoNBoc

Tfm)emabdf]oﬁlvbtﬁ/gl(hQS wok %) lhlm?thylene chloride is added the desnred carboxylic acid
(59 ha” JﬂythIQKNanﬁn@r(yd) P:'\JP@);)' @'n&‘el ﬁrbﬂN@%_ho‘éﬁlegg aeR cycllc anhydride

Vla

P URRRG i1 oL BN BN BT Ha' Bty G S8 RS difo! M sodium
E.hydBide, Coliedii nig, filatehn MhdugSackétghi and\ ®negplrated.o Mueficgiiaon can  be |

Of 5 BrGRARSidl fcthaftBlRPit nedkidResi s, 1987: p. 190-192.]
' MeO NO, MeO NO, |
Meo: : :COZH HO: : :CO;_H

Preparation 1. 5-Hydroxy-4-methoxy-2-nitro-benzoic acid. To 4,5-Dimethoxy-2-nitro-

benzoic acid was added 6 M .NaOH (60 mL). The resultant yellow mixture was heated to 100
°C for 3 h, and then cooied to rt. The resultant solid was dissolved in 100 mL of water and
poured into a slurry of 9 M HCI and crushed ice. The mixture was extracted twice with ethyl
acetate and the combined extracts were washed with brine, dried over magnesium sulfate,
and concentrated to give 14.7 g of a pale yellow solid. Recrystallization from ethyl
acetate/hexanes provided 10.8 g (79%) of the title compound.

MeO NO, MerC[NOZ

IZ RO CO5R

HO CO,H



Al ternatively, the am ne can be accessed fromthe
correspondi ng carboxylic acid precursor via the

W@ 060UD40 ear r angenent . The am ne nust then bePCT/B2005/002177
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of the quinazolipe with amne nuclg

protected prior to coupling with the 4-

chl oroqui nazoline. This can bg,acconplished via
protection as the trlfluoroacetyl group (as shown)

al t hough ot her protecting groups nmay be used as well.
After Boc cleavage with acid and |ncorporat|on of the
qui nazo |ne '
can be
metyHoes4-methodez oirp-bedoialsed én DBEH@ ANl s Sted 70 mplar equivalents of

' |do%%§u[]fi\tc§|%orli@é’\éﬁdt§e1 gbl@?‘é&h@é\@nﬁbf thE &d4ir&d Mfi'yljlsulfoxnde The mixture is
If gsgnorcf orat g‘?or 8h, cooled%o gucinlﬂtgg %m'm \Elvg"terr ancgextractted twice with ethyl acetate.
6-1Gke| e)dtrectﬂ-amewm}eg’ s&quenidhllpxéth 71, 8- aCGt: acy dfiop eied [with magnesium

aj ot with the
3,52' aEglfene rla-olégso %%thgglegggg%gt ai ned according to
t he I|teratun$%procedure in Chang, J., et a
Efficient Synt of gDDB. Bi oorg. MR
2004. 14: p. 21 36. _The conpound und
nitration rdRYion mé@Bt ed by nitrimecs OrCa;epper
nitrate at the open ar, I S|te, and a subsequent
oners e i (OXY=3< | 2 ethyl gster, To ethyl vanlllate
Clarave etdees ofqﬂtad&ranm‘bwretéua envche aafdetirloz rgolanmutvaiemth ef the desired

a@a glsgfa%uﬁ’he Nlﬁré ?EM &%ttm%rgt moﬁmenlnbgra@f:e' gnodtﬁén éfl@te'd\(/ﬁth water

i s convert | 'oroqui nazol i ne derivative
bynd eaytigsitd m‘hter‘%eét TR CORPPF 13 aftniotfe WARPIp WYL BRBT. offid. and
0xyndehtra¢d td givadedtidédrgpotde Schenme 8 net hods. Coupl i ng
ophileszroceeds

according to condit#ong described 1 nmyL 5 . Schene
13 Schene 13 descrilpeslhow Thedi oxa

ng is
i ncor porated i nv@ "t hew quiceazol i neverT ngQ syst@mn

According to this nethod,

nmet hyl G&nélralCPrhcydur@W45-d1meWélmz-Qaﬂt& beasoi@bdiy bhyledter. To the

WL Dred 52 ﬁ.t&@g g&%@ﬁ%&s el éttmtéwb b by B ﬂ@ of tt.fttt acid at 0 °C is

presence sul tant ertvative 1s
n@ﬂ(?eatdéwwt/%ie@ﬁ"h‘?ftar’ bma@rwf isHfuip é”qJ@U&PC'%@ﬁ sy Fyiatedo Aaintain the
- Teadtioh téfhpdratire berbwtmmc MiHe natterd iCarpo atnter 1 Pand thes Poured into 100

ngocfi c{ulsﬁ)t{d |Ee eres ﬁ’anh?gde% g\ )?LXe fshé’x?rgaéoo gk %E%th@ngcetate and the

ormt ro UI nazol | ne usi
dicoreira SXSPHiBATQTSPECHE hieh ks WS CRSEHMApidie and concentrated.

Ceiigd bd1@nhromatography eluting with hexane/ethyl acetate provides the titie compound as a

O RO
R? CO,Et 2

R CO,Et

yellow solid.



wi th am ne nucl eophiles |ikew se occurs as in Schene 5
above to give the 4- am noderivatives. The acids which

ware@ecosmwdo t o prepare the pharnmaceutical ly acceptBmB205/002177

- bisulfate, phosphate or ao&ddphosphate acetat
eeneral Praceduse 8. 2sAming S,d]

- syrups,
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acid addition salts of the base conpounds of this

i nvention are those which formnon-toxic acid addition
salts, e.g. salts containing ﬁharnacologically
accept abl e ani ons, such as hydrochl ori de,

hydr obr om de, hydroi odide, nitrate, sulfate or

| act at ] ester To a slurry of
bithergdsirad @,alkeCE BB ;2-nited-sates adidinthy ater ing8 MclBQiah @n ice bath is
.S’a% Qoa 1&%%ﬁ|bnsb%rﬂe%<?gs"s %f %%ozlg&%gé ﬁngﬂggw%QQh@reQﬂm%fperature below

saﬂ5t § Wpﬁ@ﬂ&mqﬂygnﬁ indigptes B Qrﬁ\y@mop @fﬁt@ﬁﬂg rb@enal the mixture is diluted
a(mfh Mokt \ﬁét@derﬁl éxhéiftedad)OWﬁ] Gﬂorbfﬁrnﬁqﬂblc&ﬁﬁlhémw#aktb are wlashed with
har maceuti c ccep table carri e er single
Pr'ﬂ%f"ﬂ ‘fﬂ”%engatfi? Prgf] t‘%b‘lt's “PhEr Pr(g%se% r|"gaa C{:ar riers
include inert solid diluents or fillers, sterile

aqueous sol ut RQns~anKHyari ous or gani B sgtveMs. The
phar maceuti cal SI ti ons—forned the ca\EHt hen be
readi |y adm ngs EdchlEta variety of Rosageyforms such
as tablets, powders, |ozenges, liquid prepaoations,

TP tﬁe 2-amino-4, - 5-
phar ma

adaikpkyermizoi¢ ﬁgql e@vl@nnesnnsf@rcrhmaig i§ Bogpd ah eSS Bf. amreprsum carbonate.

exfb mt»&l%% @é&fbdtth e7d fd<%r 22f RUsnd théhecdaotm@ Hraahd @budeBento water. The
I nven on

e e B e iRl Pifenaf oG hatogapny eutng win
i mwaaa/temltdcatatewrovsilbmaﬂlmqwsyr}d tr ansder mal (e.q.

patch) or rectal adm nistration, |n a formsuitable

for adm nistragkio blenhaIatlon or ufflat on. For

oral adm ni strat @ tRe phar maceut | ca osﬁtl ons

may take thegI% Mt exanple, table eapsul es
prepared by onv ‘aI means with %ﬁ%rn&ceu ically
accept abl e exci pients Osuch as bi ndi ng agents %'e. g.

Er egel @‘ehé}bnze:dodéauraemt ?f@hro-g,olgwoﬂ%bgﬂbﬁzbme danearfifle of 6,7-
| ce s.e act

rPEPERP RPN LS enuied 572 s fap 53505 @ war

| utbrtire ahsaturgted gquemgwwqg@ngpwraaetete frzﬂ rnnxtyre ig jsfireslavjgorously for

d'z&\rnatn@%@rbty&s(ﬁe BepPAbALhe SIrenidpdHionSR didsAed Witk Ghine, dried with

gln‘}lagnessum sulfaotg anJ téoggen?gtent %ll«ga 8el chrgmatography eluting with 5:1

hexanes/ethyl acetate provides the title compound.
0]

e

N

|
Boc

in-4-one.

Preparation 2. 4-Benzoylamino-3-phenyl-piperidine-1-carboxylic acid tert-butyl ester.

Prepared according to the General Procedures.



| auryl sul phate). The tablets may be coated by nethods
well known in the art. Liquid preparations for ora

w@oisni®ir ati on may take the formof, for exanpd®IB2005/002177
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sol utions, syrups or suspensions, or they may be
presented as a dry product for,,constitution with water
or other suitable vehicle before use. Such |liquid
preparations may be prepared by conventional mneans

Wi th pharnaceutically accept abl e additives such as
suspendi ng agents ( . sorbitol yrupO nmet hyl

cel l ulose or hydrlgenated edible fats)} emnul sifying
agents (e.g. |ecpPthiguor acacia); npﬁfgqﬁeous vehi cl es
(e.g. alnond oil, oilly qg{er§T6r et hyl cohol ); and
preservatives (e.g. g#elh er—prepy| D

p- hydr oxybenzoat es Qr _sorbic acid). For bycca

adm ni stration, the &onmposition may takéNthe form of
tablets or |ozenges Be¢nul ated in converti onal nanner.

The conpepHston af Nt(tlﬁhérﬂl\/&rmnbnﬁﬂ VITB¥%n2ehide0 [A@dﬂu%ﬁ‘@f 4-8dnzoylamino-

o Gkeaes braborbd e epvouhd 15 (&0 o g "GP in metnyene

i mhiegdeo(17 nito wasitreetédonith TFAr(3 mb). doe mturemys bterep ueti sormplete by TLC

| N biDdid, a(ii%@rgso HtHQolvBntSvas rdin ABP U RS vaRLurh mﬁmegndue%%%amtloned
cont al ners reser\/at vVe.

< Getvert anuie. tublin 2o Re PG HakEh g ot T Hger laver was
oiidojatay, daeyAnd gsnoeeldted te give AsIMEd %) ohthaititle apmnouhdas spple yellow
aggnts such as suspending, stabilizing and/or

di spersing agents. Alternatively, the active

i ngredi ent may be in pogder fQrmfor reconstitution

with a suitable vehicle, ai; Sterile pyrogen-free.

wat er, before use. Whenga~produftt solution is
required, it can be made by dissolving the isolated

i nclusion conplex in water ( ot her aqueous medi un)
in an anount sufficient fo\gene 2va solution of the
required strength for oNpa l@ er al

adm nistration to patientS. JThe conpounds may be
formul ated for fast dispersitg dosage forns (fddf),
whi ch are de5|oned to_release the actlve |ngred|ent
t he or &xampgle 146, Z-Ditnatha) alin-4xxlds2-phey
qumgchroacpas dhynesmkydolnezogei @b3 mgbas-edmmmepma: asTd@&SiBed in Wright,

d%s\ﬁg a?r %/l/ﬁc{qﬁng\% /rle brﬂB)M}s %quugtgpe 996 H&%gphatase bind at a novel
allosteric site: synthesis, in vitro characterization, and x-ray crystallography. J. Med. Chem.,
2002. 45: p. 3865-3877 and N-(3-phenyl-piperidin-4-yl)-benzamide (440 mg, 1.57 mmol) in a

mixture of toluene (10 mL) and isopropanol (10 mL) was added potassium carbonate (217

~ mg, 1.57 mmol). The mixture was heated at reflux until complete by TLC analysis, and then
was concentrated under vacuum. The residue was suspended in water and extracted with
methylene chloride. The extracts were dried, concentrated, and chromatographed on a silica
gel column eluting with ethyl acetate. The product fractions were pooled and concentrated,
and the residue was crystallized from ethyl acetate to provide 195 mg (27%) of the title
compound as a white powder. Mass spectrum m/e = 469.2.

Boc
N

NH,



to deliver a wide range of drugs. Most fast dispersing
dosage forns utilize gelatin as a carrier or

wereogoiwee- f or mi ng agent. Typically, gelatin iBCUEB2dIY®2177

|
¢0 of
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give sufficient strength to the dosage formto prevent
breakage during renoval from packaging, but once
placed in the mouth, thegel ati*f allows i medi ate
di'ssol ution of the dosage form Alternatively, various

starches are used to the sane effect. The conpounds of

the invention may al so be fornulated in rectal
conposi Prieparatios ch 4 AMming3rheny-piperigine ] rcapgxid sig _tert-butyl _ester.

ENEdBRed &&rdm@@cm\éltsﬁhdﬂ@ PE&BWI onal supposi tory bases
such as cocoa butter or other glycerides. For

i ntranasal adm nistration or &dm nistration by
i nhal ati on, the conpound of invention is

suspensi on froma punp spray g Rer that is
squeezed or punped by th§>EH(Nant as an aeroso
spray presentation from & prlessuri Zed container or a
nebul i zer, with the use of & suitable propeTIant, e.g.

di chl orgydi £ LildRr=p RS AaRsuthykfrbGieHyRART)- n@ﬂe 1-carboxylic_acid
di chl orote ra uor oet hane,

SUPT-BEY o8l To e RiESH p&ﬁf'%{"%Faagéw'rcz%%ﬂo eyt (333 mo
t h1ez1do:salg endyritdssiom\cadpenatket! 85 mo.fezd ypolpin oethdleng clionidg(12emL) was
th'r ff’fé[hél@cémt‘,ﬁ&%g (Wﬁ 21 mﬂ'ﬁ)l)%l@@@&'ﬁ)} ZRW- &ﬂ@tﬁﬁbrﬂlﬂé pyridine

t [{g 18/l The %ggg ga%%g 5t aéorgﬂ& @%?{th ggvafwd/gt% water, dried

e.teroudh’ estiogehrat canpertrated USe iesidaen was Ipadified byrsilica gel chromatography
T D& Jidd 114! RS @855 QAR cBBpin® QN BHle DRI
t Yo tl le Yellbw foam.
5@“@%@%&£%§E¥? tﬁé ?nvrﬂ{@on?an a §U|?a8 e pgmdpg
base such as | actose or starch. Aerosol formulations
for treatment of the conditi oNg referred to above
(e.g. mgraine) in the averdge .dult human are
preferably arranged so that eg peker ed dose or "puff
of aerosol contains abou 0 NE pout 1000 ng of
t he conpound of the inventigh. The~overall daily dose
with an aerosol will be witlkin the range of about 100
gg| lt;’ oW bl 6 tT*hfg‘?t,%mpound
2 ws PERPEERS SENIBACRA Prenggation 3.

o)

Example 2 N-[1-(6,7-Dimethoxy-quinazolin-4-yl)-3-phenyl-piperidin-4-yil-2,2-dimethyl-

propionamide. Prepared similarly to Example 1. Mass spectrum m/e = 449.3.

Boc Boc Boc

N N
NaBH4 [;;j + [;;j\
Ph . ”/Ph ¥ Ph



A proposed daily dose of the conpound of the invention
for oral, parenteral, rectal or buccal adm nistration

w0 o0obheloaver age adult human for the treat nent pET/IB2605/002177
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conditions referred to above is fromabout 0.01 ng to
about 2000 ngy, preferably fro%about 0.1 ng to about
200 ng of the active ingredient of fornmula | per unit
dose which could be adm nistered, for exanple, 1 to 4
times per day. Assay nethods are available to screen a
subst ance for |nh|b|tion of i ucleotld

hydr ol y&feeargion./gis- ¢ RS oBeni pesi T‘b'&ﬁgce’phenw'
f am))lob@Snduﬂl(e 50)gcll2 l‘mmwt) Ilremetha]‘@l éokmlt) laat@bath temperature was added

CONGRRLS ﬁﬂy@r’he%@dm%m“i 2t7ht¢rn§r°‘ FRY mbdure- b Qifr F& RE 1 Iﬂmand concentrated

concentra ron for conparisons o val ues

acinggvasyEn. ding ixtusn vasissgivedsin mo ea%fn'%ﬂw%sgeww%od“ed via

quhtchérattﬁ@dgﬁtdoh&raéridom&nombm Ruyifidssayy §iRAel lbl&ﬁeldtogras)hy eluting
escribe wcett et al., 2000

Th‘%'!p'o‘ﬂ e&‘fa'p eY'BFﬂe!aY o é@ E i rgatglj:ilterm ned by assayi ng

a fixed anmobunt of engyure (PDEs -11) nn the presence

of varying substanceN oncent r 54 ons | ow substrate,

such that the | C50 |appl oxi mATE€S T he [Z‘j(\cGIVP or CAWMP

ina3:1ratio unlabel '@ to [3H] -| abél efhat a

concentration of 1/30oKm . The final aSYay volune is

made upt olOOrri _WI t h ‘ bufflerF[r aﬁngTHllaﬁl?] to'El(l;lepaPatlonS

Reactions are i ni ti at edvvl th enzynme, incubated for
30-60 min at 300C to gi veO<309% Migstrate turnover and
term nated with 50 ni yttrl i | iicate SPA beads
(Amer sham) (contai ning 3 of MM oYt he respective

unl abel | ed cyclic nucl eotide forNPDEs 9 and 11).

Pl ates are re-seal ed and shakep fdr 20 mn, after

whi ch the beads were all owed t pje for 30 mnutes
in the dark and then counted on TopCount pl ate

r eader (Packard l\/bri den, CT) d| oact|V|ty unlts can

be conmenpld Propared
c n nhlbltor
%m"rag oS ésgtshi&grrag‘?él %E%Hval ues can be

1.

concent raton a

obt ai ned using the "Fit Curve crosoft Excel
aylz;

ext ensi on. Usi ng such a$hay ounds of the present
i nvention were determ n\ed an 1 C50 for

i nhi biting PDE10 acti vi t@/ I ss t han about 10

m cronol ar.

N
| N
0 =
Example 4 1'-(6,7-Dimethoxy-quinazolin-4-yl)-1'2' 3" 4',5' 6'-hexahydro-
[2.3"bipyridinyl-4'-ol. Prepared similarly to Example 1. Mass spectrum m/e = 367.2.
H
N

HO

Preparation10 5-Phenyl-piperidin-3-ol. Prepared according to reported procedures in
Great Britain Patent Application GB2060617A.



The follow ng Exanples illustrate the present
invention. It is to be understood, however, that the

w0 nooetioan, as fully described herein and as reci/iBdos/2177

10

“under vacuum The residue is di

the clains, is not intended to be limted by the
details of the follow ng Exanp%es. Experi ment a
Procedures Ceneral Procedure I"(al pha-arylation) : A
1-L, three-neck, round bottom flask equi pped with a

‘magnetic stirrer and thernonmeter is purged with

nitrogen and THF. Pal |l adj um acetate (0.05 nol % and
sodiumtert-butoxide (1.9 nol % is added and the
m xture is stirred for 1 tdjdissolve t he but oxi de

base. Tri-tert butylgpags ON1 mol %, and the

desired aryl halide derivative (1.1 nol % are added,
followed by i-tert-butoxycarbomy -4-piperidone ( 1.0

nol % . The reaction is heate 45-50 C over a

period of 4 hr and the reagbdi ri®xe is then poured

into a solution of sodiun1bicarbongis(15.0 g) in

wat er (500 nlL) and extracted with EtOAc (800 nL). The
organic layer is dried and concentrated under reduced
vacuumgexgiblefd 6a6-E®Bx-BmaL6yrRInbsdNed-yW-5dhenyl-piperidin-3-ol. Prepared
S5y REERRNe Bland LR B bl Bbpedsiho: S GdGinehiness. wass
N-speetuac/et 382 tir yl - oxopi peridine ( 1 nmol % in nethano

was added anhydrous ammoni um chl oride (20 nol % and 4

A nol ecul ar sieves (ca. O Nsubstrate). After

stirring for 1 hour ( 1 h) diw cyanobor ohydri de

(0.6 nol % isadded and X Fg]is stirred for 1 h.

The mxture is filtered and theyfiltrate is

concentrated under reduced pressyre. The residue is

then di ssolved in ethyl acetate shed sequentially

with water and brine, dried with sp
concentrated. If necessary, purification is

acconplexshsel 7Vi-@.BmiHeﬁﬁxﬂﬁlinaeﬂhazmtmfeﬁ@ﬁngrimGFréHared similarly
pr. - t he 4-am no- ocC

pitogé)r% ?eﬁé%aés?%lgﬁ'ﬁv@y% 1:?5 gr'm_l % in nethyl ene

chloride is added the desilred carboxylic acid (1.2 no

%, diisoopropyl et hyl ani n@~(539 N@f %, and BOP (1.0
mol % . The m xture (s tirat/,\goomterrperature
(rt) for 4-12 h, at "chOporht e solvent is renoved
8Ql ved in ethyl

ter, once with brine,

W

acetate and washed twice with
dried wth

Example 8 7-Methoxy-4-(3-phenyl-piperidin-1-yl)-6-propoxy-quinazoline. Prepared

similarly to Example 1 and using the general procedures for quinazoline synthesis. Mass
spectrum m/e = 394.1.



magnesi um sul fate, and concentrated. Purification is
acconplished via silica gel chromatography or

wa@egosaioko zat i on. General procedure 4 (alternabCTmeB2005/002177

- acRihaidihd erepaRa u t esata 8

10

acyl ation procedure): To the 4-am no-N Boc piperidine
derivative (1.05 nmol % in nethylene chloride is added
the desired carboxylic acid (3T .1 nmol %,
triethylamne (2.0 nol %, and 1-propanephosphinic
acid cyclic anhydride (PPACA, 1.1 nol % . The m xture
is stirred at rt for 20 h, and then washed with 1 M
sodi um hydr oxi de, dried via R]Itration t hrough cotton,
and concentrated. Purifi tordycan be acconplished via
chromat ography if neces Pr@paration 1.

5- Hvdr oxy- 4- met hoxy- 2-®i t ro- Benzoi ¢ acid. To

100 C for 3 h, and then coo t. The resultant

solid was dissolved in 100 nL ofNand poured into

a slurry of 9 MHC and crushed i ce.__Jhe m xture was
extracted twice with ethyl acetate and.the conbi ned
extracts were washed with brine, dried over nmagnesi um

sul fate, and concentrated to give 14.7 g of a pale

yel | owEx8 On ~ 1] 3 lugre ibamzofmig; 3-W\piperidin-1-vyl}-6,7-dimethoxy-
g (79% of the title

4, 5- Di net hoxy- 2-ni trobenzoi cid was added 6 M NaCH
(60 mL). The resultant yell pw m xture was heated to

conmpound. Gener al Procedurp 5
4- Met hoxy- 2-ni tro-5-al koxy.
To 5- hydroxy-4-nmet hoxy- 2-
(2.0 nmL) is added 2.0 noreir™~8qif val ents of potassi um
carbonate and 2.1 nol ar equiva of the desired

di al kyl sul foxi de. The m xturelisistirred at 85 0OC for
8 h, cooled to rt, diluted Wt : , and extracted

twice with ethyl acetate. The extra€ts are washed

sequentgyahpy Wbt hi-@& 7Mbhihakdty a0 HaRih-881)-5Phe8Mpiperidh-3-0l.  Prepared

magnesi um sul T at and congen ed to give the title
C OBUHE Ry s AgRekin ee 6 268
4- Al koxy- 3- met hoxy-benzoilc acid ethyl ester. To ethyl

enxi ¢ acid al kyl ester.

N

vani |l ate and an excess : i um carbonate in DV
Is added 1.2 nol ar equi yal gfy the desired
dial kyl sul fate. The nmixt@ e Ts Btirred for 24 h at
roomtenperature, and then dil d with water and
extracted with ether. The combhi ngd extracts are washed
wth brine, dried, and HO '

Example 11 trans-1-(6,7-Dimethoxy-quinazolin-4-yl)-5-phenyl-piperidin-3-ol. Prepared

similarly to Example 1. Mass spectrum m/e = 366.1

|

O N \j
N
\O .
N
O
\
N
Example 12 4-(3-Benzooxazol-2-vyl-piperidin-1-yh-6, 7-dimethoxy-quinazoline.

Prepared similarly to Example 1.



concentrated to give the title conmpound. GCeneral
Procedure 7 . 4,5-dil koxy-5-nmet hoxy-2-nitro-benzoic

wa@eood/oetoly| ester. To the desired 3, 4-di al koxyPrdiBIB20030002177

“eluting with e/ et hyl—acetate pr oyigete Nt‘ S
conpound a§2"!a yeI | 6W sol i d. General Procedute 8 .

thin =pi

acid ethyl ester (ca. 10.0 g) in 12 nL of sulfuric
acid at QC is added dropwise 8 nL of a 1:1 mxture of
sul furic and nitric acids at sfith a rate to maintain
the reaction tenperature below 15 0OC. The m xture is
stirred at rt for 1 h and then poured into 100 g of
crushed ice. The resultant aqueous mxture is
extracted 3X with ethyl ac and the conbi ried
extracts arevva?lced Wi t i ed vvltch |
sul fate and ¢ trated® silhca del chr

y | ' —=
4-tet-Ruyyester EBRGX P PORPheRY! PRATABIECSER MG BthpMmobstighyiamne (483
6 rM; Gl rhﬂﬂoméhd tﬁﬁ;oh)at:d'mc iaBhy@gte@70 Mgp@IE OB ware stiteedSnethylene

ecﬁ.é'gc? ng Se? 0520 g\@ gw{hgh %ﬁr&olp 0 fn‘ﬁ'ﬁ%e Dt ion was washed with
f Uhdterc mf@u‘i‘ifwb'b qoten. andaganrenyaiedt Bifigaage! tCh@"ﬁowtaafmeelpg\g with 9:1

dideWdrRe/eiyitetaRIptbvitied €75 rad (b6eX biftRs itR A odYouit b a white solid.

. chloroform The conmbi ned extracts are washed, wi th

10

15

20

bri ne and concentraEi to provide the t|t| e gonpound
as a white soligd. @eheral Proggdure 9
6, 7-di al koxy- 38 qu ol i n- 4_cm,e.To[: o O
di al koxy- befiZoi cNacid e‘f"hyl ester in for rrﬁm de i's
added an excess B ammoni um car bonate The mxture IS
heat ed Hre fluorgs gayl-oipa 3

gf'gqygorﬁ,&amg,eg The resul tant preci p| tate is

ol I'ected via filtration. Silica gel ghronatography
eluting with hexane/ethyl acetate proydes the title
conmpound. GCeneral Procedure 10. \é

Qf 7-

4-Cnhl oro-6, 7-di al koxy-qui nazol i ne A sanp

di al koxyoxy- 3H qui ngzol i n-4-one in PO8'3 Ts fefl uxed
for 2 h. andgﬁ ou edirrro—a—warmm'éturﬁ:}
saturated a and et hyl acet Th
m xture is Ed Vi gorrbusl y for 2 hjc7a YRtyers

are separ at ed The organic portion is wasfed with
brine, gEdpfion 45 RBGESEDAMBITM-bdhS o UlyICOBENIL digrigil-3-y1]-2,2,.2-

S tllflugn% -g gtamlderlg)rrergatrgogsrlgpﬁy toeIJ:'x%Hp[egl. wth 51

o) N\\| o) N\\l
N
\O =N \O 7
N NaOH N
.0 L
FsC u “Ph HoNY “'Ph

Exampie 13 1-(6,7-Dimethoxy-quinazolin-4-yl)-5-phenyl-piperidin-3-ylamine

hydrochioride. A sample of N-[1-(6,7-dimethoxy-quinazolin-4-yl)-5-phenyl-piperidin-3-yl}-2,2,2-
. trifluoro-acetamide (287 mg, 0.62 mmol) was stirred in methanol (6 mL) and 3 M NaOH (6
mL) at rt for 2 h. The methanol was removed under vacuum and the aqueous remainder was
extracted 3x with methylene chloride. The combined extracts were dried through cotton and

concentrated to yield 212 mg of a white foam. The foam was then dissolved in isopropanol,



hexanes/ et hyl acetate provides the title conmpound.
Preparation 2.

wdl2@enrioyd am no- 3- phenyl - pi peri di ne- 1- car boxy| PCT/BR20€5/002177
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15

20

tert-butyl ester. Prepared according to the CGenera
Procedures. Preparation 3.

N- (13- Phenyl - pi peridin-4-yl) - béfizami de A sol ution of

4- benzoyl am no- 3-phenyl -pi reridine-1-carboxylic acid
tert-butyl ester (660 ng, 1.74 mmol) in nethylene

chloride (17 nL% was treated with TFA (3 nl).

nierd Ur® eqiilest of eeweniiztad) Helows afasd wthﬁ'@nanarw%ure ges then
WbsdanRédih vable t6 @lve et titeasmpaImo e wHitd @bwikaCMass spddv@m m/ie =
rgg%?ue was partitioned between nethylene chloride and

S ated sodi um bi carbonate. The organic |ayer was

i sol ated, dried and cbncentrated to give 440 ng (91%

of the title conpound® e yellow oil. Exanple 1
N-H
-(6.7-Di wethoxy-quina@ol - /§1)-3-phenyl-piperidin-4-

(353 ng, 1.57 mmol), prepafed |as described in Wight,

S W, et al., Anilinoquiypp Rahi bi tors of

fructose 1, 6- bi phosphat ase bi nd novel allosteric

site: synthesis, in vitro characteérioaki on, and x-ray
crystallograph ., . Med, Chem, 2002. 45: p. 3865 3877

and N Ezammenld 15464 ath ligA-yi)-5-(4-methoxy -»endln 3-ol.

1 phepad@dBimjiladyito &xa‘mpkd unwassuﬁpetctmhrnlemae= 3%02 m.) and
i sopropanol (10 nl) mas added potaSS|unug9ﬁbonate (217

ng, 1.57 nmol). tungﬁgps heaﬁ;EI/ reflux unti
conpl ete by TLC anal ysi s, t hen oncent r at ed

under vacuum TH¢ resi due was suspen@gg in water and
extracted with H%thylene chloride. The extracts were
dri ed, concentrated, and chronat ographed on a silica

gel ¢ Ob%&aﬁinthw P?;ern%&—h 3adidtox@ic gtiat Q)enz-ﬂh&t@rndélﬁtrred solution of
fracti cong ntra

r aPIPEY nwé Oél(ﬁ%fg f?BZ%quSrnarPr? ?rﬁ uaagéedt a?lum bncarbonate 840 mL) in
18Framgrof @04400hLIIANE 10 veeaddsArpetmishiasiamalni(2. g5 poﬂ\Zj@rmmol) The

mrec' W@s‘.:;tfrﬂémnrgn%e-bﬁtﬁ%r thér%m@énait 'rdbﬂw tmperature for 16 h. The mixture

R e LS L PSR A RS et PR b R g g mocure v

Pexcedd tress tinfrseypthredyil ecetde. The combined extracts were dried with magnesium

456 te?ﬂl\@*e@egrﬂ%bn&ﬁwé@BBblr@men@)o -5t BHRaY J:GnFHoDﬁ‘J Al Bftoridss oil.
carboxylic acid tert-butyl ester. To

4- am no- 3- phenylcgggerldlne 1-carboxyli G acid

tert-butyl €3S 3 ny, Ph
doadt Y

N
N
Cbz Cbz
‘Preparation 15 3-(2-Ox0-2-phenyl-ethylcarbamovy!)-piperidine-1-carboxylic _acid

yl I -benzam de. To 4-ch|oroii1§ di met hoxyqui nazol i ne

benzyl ester. A mixture of piperidine-1,3-dicarboxylic acid 1-benzyt ester (3.0 g, 11.4 mmal) ,
triethylamine (4.62 g, 45.6 mmol), and 1-propanphosphonic acid anhydride (3.63 g, 11.4 mol,
6.80 mL of a 50% w/w solution in ethyl acetate) and 2 aminoacetophenone hydrochloride
(1.96 g, 11.4 mmol) in THF (55 mL) was stirred at rt for 16 h. The mixture was then
concentrated, and the residue was dissolved in CH,Cl,. The solution was washed with 1 M
NaOH, dried through cotton, and concentrated. Silica gel chromatography eluting with 1:2

hexanes/ethyl acetate gave the title compound as a pale yellow solid.



1.21 mol) and potassium carbonate (165 ng, 1.21 nmol)
in nmethylene chloride (12 nL) was added

wo peoaiteyd acetyl chloride (145 ng, 1.21 nmmol) PoOT/iBReeH002177
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15

20

by 4-N, N-di net hyl am no pyridine (0.10 mmol). The

m xture was stirred at rt for 20 h, and then was
washed with water, dried t hr ough cotton and
concentrated. The residue was purified by silica gel
chromat ography eluting with ethyl acetate to yield 413
nmg (95% of tge title conpound as a pale yellow foam

Preparation 672, 2- D nethyl - N-( 3- phenyl -
| ) - pr opi j ~JhP8 conppn@d was p
to Preparatijon 8. anmpl e 22—

N-f 1- (6. 7=Nf met hoxy- qui nazolfyd- 4- yl )- Bphenyl - pi peri di
n- 4-yl | - 2.Gbzdi met hyl propi onami de . Prégared sinilarly
to Exanple 1. I\/Iass S ectrum ne = 449 3. Preparation 7
ci s- affeEralion sRhenvlaxazol 2-Ylrpipe sGarhoxvic iagid benzytres

I\I-3E62>oxo'32 pﬂiEEulyllydthyloéFbembp) qmmrudude meanbaxyﬁco agid tie?ﬁzﬂ &ren | ()z 7hg, 7.13

et n@ h. t t
som né?‘nb ;I(ygg Q@g’i& Jiségig rrpr‘?o'i) rﬁé}n% %ﬁro?u#]\g% %g?gprt was added
naPYise ffrﬂéw%tha@ ! Owhwﬁe &t @284 MRl fexotiemimAeaction.) The
Th@utlth ¥ias serratersr Tih,Sem0|wae then waskddnyithenia H| Meded €hrough cotton, and

%‘Qgﬂﬁyga |I|é/éeg}e%nrcf59£t6§9phg te%tu%] \{6 r1a1t &gnéshe @V%ta‘fé’ ;t)rtox(/)lcg]ed 2.40
CEK%PU@? HispPmePyndias g olget iown gil. hexanes/ et hyl acet at e
gave the title matericgt. Preparation 8
A~ Hvdr oxy- S- phenyl pi geri di ne Pr epar ed simlar 9‘ 0
Preparation_ 3. le]3 Pa/C
1- (6, 7-Di ol i QHA{C\QQ) 3- per| di n-4
-ol. Prep ol arly to Exanple 1. MHss Spectrum
rﬂe = 366.1 . Exanple

- ( 6. Frepratondd 3y SEhemwkoxazol-vil-pineyidine. Aomixtgre of 3-(Sphegryl-gyazol-2-

ewmwa.améz.carbomt Yia ibehdyy estet’ (2.ab g, BBS AR 1% Paliddiuny on carbon
t Hggx Bﬁg%y? a%mo%%gorm%c;% 1Hrgn g § mmog as%eatgcri %pe%%no, 89 ImL) at 60

pl peri d"%3ccord
r Epér 28 gihe deiguieeyas fite@detarougly iCteae r@n@&pwtrated The residue was

Apgdoived i &Bth%@@lﬂ&ﬂd@%rﬁx@m#ﬁltﬁn solution was washed with water, dried
QXY R
dpfeoaeaon g pERNRSE R0 73 o (el ol By B TR P Bésonver
t bt ethigresetate q@ﬁ dc@e%tvélgntfqﬁp tejuanasutfoni¢ acid sypnetydieswashalded. After
Ssﬂﬁ'ﬁ:brf&% Wtﬁe-s&ugg)wére o%%é&faa'vfé fiftration and dried under vacuum to give 1.91 g

TR ciégﬁgs'yé‘%ﬁ@eso&a: fbE N B ey T R o gt
)

~N

MeO

Example 15. 6,7-Dimethoxy-4-[3-(5-phenyl-oxazol-2-yl)-piperidin-1-yll-quinazoline.

Prepared similarly to Example 1. Mass spectrum m/e calc. for M+H = 417 .2,



to Exanple 1. Mass spectrummnme = 350.1 . Exanple 8
7- Met hoxy- 4- ( 3- phenyl - pi pehdi n- 1- vD- 6- pr opoxy-
wa@poosaroko ne Prepared simlarly to Exanple 1 apdr/ie0es02177
t he general procedures for quinazoline synthesis. Mss
spectrum nm e = 394. 1. Exanpl e 914- [3-(5-Fluoro-1
H- benzoi mi dazol - 2-yl ) -piperidin-1 -vp-6.7-di met hoxy-
aui nazoline . Prepared simlarly to Exanple 1. Exanple.
10 1-( J- Di met hoxy- qui nazol i n-
yl VS- phenyl - pi peridinqyg-0l . Rrepared simlarly to
Exanpl e 1. Mass spectrumyi g —\\p66 1 . Exanple 11
trans-1-(6, 7- DnethoxxA- HN&EZOENN- 4-yl ) - 5- phenyl - pi per
idin-3-o0l . Prepared simlarly to Exanpl e 1. Mass
spectrummnm e = 366.1 Exanple ‘
4- (3- Benzooxazol - 2-yl - pi peridi nt1-yl)-6. 7-di met hoxy- qu
i nazoline Prepared simlarly to I e 1. Preparation
11
3- Phenyl -
car boxy
N- e gared @muﬂlmc&)@lﬁneaylMassrseéatrdme/e(—&@@zrrg, 3.18 mmol),
triethylamne (483 ng, 4.78 mmol) andg}rifluoroacetic
anhydride (670 ng, 3.18 nnDI) wer e stNrred in
nmet hyl ene chl ori deN’(ZO m.) at 0 OC ffor BO.m n, and
then at rt for 3 n. The solution v%shed Wi th
wat er, dried throughicotton, and concenty .
‘gel chromat ography” el ®ing with 9:1 hexaRe Jet hyl
acetate pr ovi ded 775 66% of the title corrpound
5a whit ratign eridin-3-ol. 1-Benzyl-3-piperidine hydrochlorlde
2. ydedtel lolegusn@wNo()Svaphmyhdednm petydhaetdorytk ) waabet with 181 NaOH,

N_tf‘eg @%r%ﬂﬁ%héﬂ 9& L%c&@ragdqggrv@H Effgf %Q@Frﬁ‘énglnﬂegfree base

di was3dissalved . 'Q'JF f“tolf\“lP LRS‘P(S’D@IE%f"aPn QePr e”F’r'@?ﬂi‘P%Ef" ordmide (3.0 M in
Si é?fhérad {Q/mﬂh& EX@ﬁﬁDj Wasladdby 6toSasd et @ minfatsaiighl pinoihe solution was

10 rg/'u ? (Oét rr«i :1 tg LH\Q %&Y’Ur% Was tagrL %QES?WA%Q %hd Epgfdurql)dlssolved

5-(2.2. 2 trifl uoro acetyl am nos D| Deri di ne-1-
7- -methoxy- -piperidin-1-yl]-quinazoline.

uor o- ace
was rr@myter\egm@wen‘éiewaﬁwpnt(s@uw) waﬁmawm%o{lf/o(%t%ed NH4Cl, dried
r tthrfo%h 2othon Fhaecomeidraral swes greeawmdtogaasw eNBBUWIR dagknes/ethyl

hyl
CITeBPIoIE ) rs%@%fm“"‘%ﬁé‘t{n habetipir! R ougn

cotton and
% - Qb

15 Preparation 19 3-Phenyl-piperidin-3-ol. A mixture of 1-benzyi-3-phenyl-piperidin-3-ol
(975 mg, 3.65 mmol), 10% palladium on carbon (250 mg) and 12 M HCI (4.02 mmol, 0.335
mL) in ethanol (50 mL) was hydrogenated at 45 psi on a Par shaker for 4 h. The mixture was

carefully filtered through Celite and concentrated to give an off-white solid. The material was

crystallized from isopropanol to provide 375 mg (48%) of the title compound as a white solid.



concentrated to yield 212 ng of a white foam The foam
was then dissolved in isopropanol,and 1.0 equi val ent
wobkocommant r at ed HCl was added with stirring. AEEIB2005/002177
m xture was then concentrated in vacuo to give the
title conpound as a white pomder Mass spectrumm e =
365.2. Exanple 14
1-(6J- D met hoxy- qui nazol i n-4-vO 5-(4- net hoxy- phenyl ) -p
iperidin-3-ol . Prepared simlarly to Exanple 1. Mass
spectrummnm e = 396.2. Preparation 14
Pi peridi ne-1, 3-di carboxylic acid 1|benzy| ester. To a
stirred solution of 3-piperidine ca boxy acid (1.48

was stirred il 3 e-
tenperature for . ,
0C and the pH was™educed to ca. 1.0 with 6
m xture was extracted three tines with ethyl
The conblned extr%gts wer e drled wiﬁ@

- Ofsirhilagy tolExlanepleOnmausrsdecasmm/eeBGﬁ'I ess Oi I Pr epar afi on
15 3-(2- Oxo- 2- phenyl - etqylcarbannyl) pi peridine-1

-carboxylic acid benzyl cgestear. NA mi xture of ‘
pi peri di ne-1, 3-di car boxyl | i d)1- benzyl ester (3 0
g, 11.4 nnDI) , triethys 4N62 g, 45.6 mmol), and

1- pr opanphosphoni c aci d anhydrlde (3.63 g, 11.4 nol,
6.80 nL of a 50% w w sol ution-i ethyl acetate) and 2
am noacet ophenone hydrochloride 41.96 g, 11.4 mol) in
THF (55 .mL) was stirred at Yt for . The mixture
was then concentrated, and the r e was di ssol ved
in CH2Cl 2. The sol ution was washd ith 1 M NaOH,
dried through cotton, and concentrated. Silica ge

5 chromatggnaphy 1€l uhiBg Dﬂ"nétﬁbxl‘—qaln%@@@%ﬁbwrhaléﬁﬁﬂ@tp@nd|n 3-0l.

et room
0led to O

Prepared
g P

?ﬂ\'{?e%}'qgfsg%%tpggl%ﬂnng%w}\?ass spectrfjJ /e Xaqc fo \M+H 416.2.

3- (5- Phenyl - oxazol - 2- yl) pi peri di ne- 1- carboxylic acid
benzyl ester. To N
S- - oxo”- phenyl - ethylcar
acid benzyl ester (2. T4 G
.13 g, 14.3 mmol), in nethylere chloride (70 nmL) at rt
was added dropw se trifluor@netihane sul foni ¢ anhydri de
(2.21 g, 282 nmol). (exotherd eagti®n. ) The

solution was stirred for 3 h, and s then washed with
1 MHC, filtered through cotton,

Example 19 6,7-Dimethoxy-4-[3-(3-methoxy-phenyl)-piperidin-1-yl]-quinazoline.

Prepared similarly to Example 1. Mass spectrum m/e = 380.1

10



concentrated. Silica gel chromatography eluting with
1: 1 hexanes/ethyl acetate provided 2.40 g (93% of the

wo pdok@i1wanpound as a clear brown oil. Prepar atPONB2G05/002177

10

15

~of free base nat ¢

3- (5-Phenyl -oxazol -2-yl)-pi peridine. A mxture of

3- (5- phenyl - oxazol -2- yl)-piperidine-1-carboxylic acid
benzyl ester (2.40 g, 6.63 nnﬁ?), 10% pal | adi um on
carbon (100 ng), and ammonium formate (4.18 g, 66.3
mol ) was heated in et hanol (33 m) at 60 OC for 20 h.
The n1xture was flltered h

concentfxgmel 208 = : o

c f#ré;raréiﬂsuamdy tolBxampis ul Malstspemrhmtm/mcawm Mmma 20M th

wat er, dried through cotton, and concentrated to give
1.41 g (94% of a yell I.NThe oi | was dissolved in
hot ethyl acetate and 1. fui Nal ent - of

p-tol uenesul foni ¢ acid mpghydat e was added. After
stirring for 24 h the Qolids here collected via
filtration and dried under yadyumto give 1.91 g (72%

ineridinl J]-quinazoline.

of the title conpound as a Exanpl e 15.
6. 7- Di met hoxy- 4-f 3- (5- phenyl -06xaz )-piperidin-1
-yli-quinazoline . Prepared sim g 0 Exanple 1.

Mass spectrun1ni%'calc for N%H.— 417 2_Exanp|e 16

qtgtuﬁ abMd. Peeparlt eipasrgdo sxamdlearr Mésst @eEmﬁriTWee: 404 3Mass

spectrun1nie = 380.2 Preparation 18

1- Benzyl - 3- phenyl - pi peri di n- 3- ol }\BenzyI-S-pipep'dine

hydrochl ori delhydrate (1.02 g, 5. 40w ’hﬁ

suspended in %t hyI ene chl oride, was @ 1 M NaOH,

dried through Eef nd concentfayeo o~gi Ve 1.02 g
.ﬁqhe fT#e base was dfssolved in

THF (40 mL) ang”ceéleg'io 0 OC. Phenyl :

brom de (3.0 Min ethgr, 8.10 mmuol, é

dropwi se over 30 min, at which point # e

warmed to rt and stirred for 3 h. The m xture we& then

concentrated and the residue dissolved in nethyl ene

chl ori ggsparbbién I esel t any. m&wsimO\w@nmsnmedvnw bifendQfiperidin-3-ol

SE¥tdch§c%{o% ﬁ I\“_Mggilciro r7 e%g éitél %h%g %u?na&cglnﬁswg)l ra? 0.5 mmc%l)hm 3 mL of

héougne eneB MK of soprOLAnST Ve qqdeg m@swr@wag\a@f (1Bhnat 1 pires) and 5-
c ﬁi@@l%rlaﬁ 3% (ﬁ@é Rg) Thd AWt as Bﬂ@@alfcﬂtzs BNark&hen diluted with water

arBJ;ﬁge%Fte 39( |h1y?tﬂ%la6§?te/_\ﬂ% )écgrr%?med extracts were washed with brine and

concentrated. Slllca gel chromatography eluting with 2:98 ethanol/ethyl acetate provided the

free base of the title compound. Treatment with a 1 M solution of HCI in ether provided the
title compound in the amount of 51 mg (27%).

H3C\Oj©(fN
N

Example 22 1-(6,7-Dimethoxy-guinazolin-4-yl)-4-phenyl-piperidine-4-carbonitrile.

Prepared similarly to Exampie 1 using commercially available 4-cyano-4-phenylpiperidine.



(975 ng, 3.65 mmol), 10% pal | adi um on carbon (250 ng)
and 12 MHCl (4.02 mmol, 0.335 nL) in ethanol (50 nli)

wormechymrogenat ed at 45 psi on a Par shaker f oPCHIB2005/002177

10

15

L -y 2au 5azolyd B k.

1- (6, 7- di met hoxy- qui nazol

The m xture was carefully filtered through Celite and
concentrated to give an off-whjte solid. The materi al
was crystallized fron1isoprop% ol to provide 375 ng
(48% of the title conpound as a white solid. Exanpl e
17 1-(6, 7- D met hoxy- quinazolin-4-v

- 3- phenyl plperldln - ol Prepared&%ky1larlxito Exanpl e

= 366.2. Exa X
xy U|nazol|n 4-yl)-5-nap thaf en-1

Prepared’5|n1lMﬁ03/ 0 BExanple 1.
Mass spectrun1n*p calc. for MH = 416.2. B ple 19

6. 7- Di met hoxy-{@- :-(3 nethoxy phenyl) - plp
-yli-quinazol
Mass spectr

6J- Di net hoxy- 4-f 3- (4

6NBTgSED|?1W@Fﬁ Slyl-§.Fdimetsog: qv'nsz%'@ﬁw'aﬁ@a?féhaﬂﬁap%r'wsﬂeéﬁn 90,65 mg,
) oRb® ainioli M dinettylidrmamide MR AQ) Wwoeadded @ pauird thydridei (1 & Frigy 0.v® mmol).
%?%Efuh% \')A(/?/sl_v%lrred ?cﬁggtnglry %cﬂé&sr&p ség} é? ’rrP r SQ%I %Hoﬂr@vaggdded The
dimixtBe obs heetigdoio I8P 6€|f@@ h, Bod was then quenched wnth water After stirring at 60
4s& Hr Q5 91|n7 'tl*?et &%Xn @?g’rg)&,lgggy fm%é'vﬂtﬂ%@lﬁll Retakel 21 O corQb r@d extracts

uene and [ SOopr opano

auef@d"%?dagfg"‘ Bﬁ‘fec JPB%&%"@C‘M@S adged 3 stighbiexcesn@f 4- M HCI, and the
pheiyé wab pendedirsted - The( kb revigie wekecrystalized dromasthyl acetate/ether to

giob Hmﬂg ek °;)50f|ﬂ1e gg?nwzs@ah Qéwft@%oweérmwﬁa and

acetate

e conpbi ned extracts
ontentrated. Silica ge
L 9§ et hanol /et hyl acetate

lacte
wer e washed MAth brldMe'

provi ded the free basSde®t I'tle conpound.
Treatnent with a 1 M sol ution n et her provided
the title conpound in the a -unt of ng (279 .

Exanpl e 22 EtO
1- (6. 7- D met hoxy- qU|nazoI|n 4-yl) g
4-carbonitrile. Prepared simlarly™t

COMEr giamdie/ 22VA{3L R @-

a epyl eridi ne. Exanﬁle 23
4‘”(%a ﬁf?lrg"a%Smr%a% tghal en- 2-yl - p| peridin-1

-yl )-6. 7-di met hoxy- quie

~To a mxture of

I 5- napht hal en- 2-yl - pi
peridin-3-ol (65 ng, M&X |n di met hyl f or mam de
(3 nL) was added sodlun1hydr|deq(18 ng, 0.75 nmol).

MeO

‘Example 25 6,7-Dimethoxy-4-(3-methoxy-5-phenyl-piperidin-1-yl}-quinazoline.
Prepared similarly. MS 380.3.




The m xture was stirred for 10 mn and diethyl sulfate
(25 ng, 0.164 mmol) was added. The m xture was heat ed

wo 2006010 for 2 h, and was then quenched wi t h »et/E2005/002177

After stirring at 60 OC for 15 min, the solution was

~extracted twice wth ethyl ace{ate and the conbi ned

10

15

extracts were washed with bri A€, To the extracts was
added a slight excess of 4 MHCI, and the m xture was
concentrated. The solid residue was crystallized from
et hyl acetate/ether‘&ﬁmprovid 43 mg (72 % of the
title conpound as a | VS 444. 4. Exanple 24
4- ( 3- Et hoxy- 5- napht hal en eIylperldln 1

-yl) -6, 7-di net hoxy- oMeRazo in prepared simlarly. NS
444. 4. Exanple 25

6. 7- Di met hoxy- 4- ( 3- net hoxy- -piperidin-1-yl)-Qu
i nazol i ne. Prepared sim Iggs VS -3¢ 3.Exanp|e 26
4-f 3- Et hoxy- 5- (4- et hoxy- phenyl ) -{p rridin

p- 6. 7- di met hoxy- aui nazoline . Pre-aremweln1larly VB
424. 4.

i -6,7-dimethoxy-
6. 7- Di -phenyl’) - 5-propoxy- pl peri
di guinpzeling- Pr@ﬁﬁ'Weﬁfb‘laf'hé”S 42|5r4epar ed simlarly. M5 438.4.

Exanpl e 28 MeO
6, 7- D met hoxy-4-f 3-(4-ne
xy)-piperidin-1 - yl 8 '
simlarly. M 473.3. Preparat
6-i odo- 7- met hoxy- 4- n|troben 6

¥Ehenyl)—5-(pyridin-2-y|o
S e . Prepared

on 21. Met hyl

Fo f 1, 31di oxol e- 5- car boxy

late To a solution of nitric.a m ) solvent was
added 6-i odo- 7- met hoxy- berf2o pxol e- 5-

carboxylic acid nethyl ester (1 4~g .ol ) at QOC
The reaction m xture mas stlrred for 1 and then
pour ed I %8 | 67 e = B S l o

coddirRediingl Wép%re‘dldarﬁ.raajz Mwaamd drl ed under vacuumto
prOV| e 1.3 ¢g (82/@ 9{ t he tlhle conpound. 1H NMR d:

.87 (s, 3H), 4.05 (s i $ﬁ (s, 2H).Preparation
22 ~Met hyl
4- ani no- 7- net hox YbenM§Pd1f1, 3 dloxole 5- car boxyl at e.
6-i odo- 7-nmethoxy-ben 1 , 3}¥ioxol e-5-carboxylic acid
nmet hyl ester (0.78 g, 2|hnn|) s hydrogenat ed over
20% pal | adi um hydr oxi ®g C 0 t he presence of
excess amonium formate in MeOH ( $ for 2 h . Upon
conpl etion the reaction mxture was fi?¥¢ated through

Example 28 6,7-Dimethoxy-4-[3-(4-methoxy-phenyl)-5-(pyridin-2-yloxy)-piperidin-1-

yll-quinazoline. Prepared similarly. MS 473.3.
/—0 /—0
= , O NO
1. HNO3 . 2

——

MeO CO;Me MeO CO,Me
| |

Preparation 21. Methyl 6-iodo-7-meihoxy-4-nitrobenzo[d][1,3]dioxole-5-carboxvlate.

To a solution of nitric acid (30 ml) solvent was added 6-iodo-7-methoxy-benzo([1,3]dioxole-5-
carboxylic acid methy! ester (1.4 g, 4.2 mol) at 0 °C. The reaction mixture was stirred for 1 h
and then poured into crushed ice. The resultant solid was collected via filtration and dried
under vacuum to provide 1.3 g (82%) of the title compound. 'H NMR &: 3.87 (s, 3H), 4.05 (s,
3H), 6.16 (s, 2H).



Celite and concentrated. The resultant solid was
extracted with nethylene chloride and the extract was

weonneenton@t ed to gi ve a pal e-yel |l ow sol i d. PCT/IB2005/002177

10 ,
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Recrystallization from MeCH provided 370 ng, (82% of
the title conmpound. 1H NVR d: 3.80 (s, 3H), 3.97 (s,
3H), 5.87 (s, 2H)1 6.99 (s, 1HAr-H). Preparation 23.
4- Met hoxy-H . 31di oxol of 4. 5- hlaui nazol i n-6(7H)-one. A
m xture of nmethyl

4- am no- 7- met hox benzo[ d] [1, 3] di oxol e- 5-carboxyl ate
(0.35 g, 1.55 nl ) and anmoni um car bon % (O 24 g,
3.1 muol) in B 892(3 m) was stlrrd 7Fp 0C
and for 24 h . reaction m xture was p i’nt o
crushed i ceMa0d ored:Me/erni-ght—JIhe res nt solid
was col | ected and| drl ed to give 150 Mg 449) &O2Me

?r g\f/n( Sl9| | .- dc‘xore Szé?rbox late. 6-iodo-
6 Umbtbmmpnnﬁt B\]@b@yO'¢ icafB%i'ComldomeﬁBd hqsqiul (fol 9.n@. mmol) was

FoBQ%(?(ed dvén @P/ﬁbéﬂﬁ@urﬁ deréad%]oﬂ e Bl thd brédehtd of%ﬂ&s%&momum
| uxe

n otiedn NesP ey 2B Oiont commEnc IR Bt aviius e Meaie trouen
= CRliG) andaoneentiateld. THheesudanyiseldnvassaxtredtédomtvmstheerter chtorigel and the
3%t n«asilé&%&rat&h@ g%l%qa% @favv e&.es Fae@rpﬁauua%h fetrna ROH provided:

and concentr at ed

pal’8 Mge(8241,°518¢ it %Wgﬁé‘f’atﬁ' HMRZ%,3§°GnP'6)r691(S 3H). 587 6, 2H), 6.99
O-(greHhaxyy. 2, 3- di hvdro-1 , 4-di oxa-5. 7-di aza- phe

papt hrene. Prepared sim I arly, according tof§5heme 3.

Exanpl e 29 1-( 4- NEPhoxy 1 3

, 3-di oxa- 7, 9-di &a Ngpent ar gl t hal en- %(4-

rret hoxy- phenyl) p i di n-3-0l.“ Prepared si |y NP
Exanpl e 1 subgid C@T,\@Jﬂ oro-4- nmet hd¥§RT 1

3] di oxol o[ 4, 5- h] qui nazoli ne for

O
4-@2' OlPs ra?ioﬁ'Zﬁethﬂléﬁﬁﬂ&[m@]@%&élﬂﬁs HtRERIf-68Ph-ode. (A mixture of
. |

-%Ht:sl]{jfoé(ﬂ'eé %ﬂ't)ox%at%Ar (0.35 g, 1.55 mmol) and
MatrhauxymaEnoybi) (G4 hme Bindbafice{tamthes sWidda 50 Tond for 24

E‘ameere%ctugﬂﬂgﬁ%tlrg Wals %guréd g'm erughfqigce and store overnight. The resultant

met hoxy oxa- di aza- enan hr ene

f GP"W%W@CW@"W%@%QN%%@R}W (43 of fhémWEi%i'ﬁpl i NAIR: 4. 12 (s, 3H),

f %:16Qs, e, P21 X5, AHG -7cbishs vely. 0- 1

, 4- di oxa- 5. 7- di aza- phenant hren- 8-yl ) - 5- (4-

rret hoxy- pheny )-| per| di n-3-v p-carbam ¢ a| d

ester. Prepared-simNarly toPB&dIpl e 30. Exans
(6. 7-8-trTmeT hoxy- &
N MeO

Preparation _24. 6-Chloro-4-methoxy-[1,3]dioxolo[4,5-hlquinazoline. 4-Methoxy-

[ ,3]dioxolo[4,5-h]quinazo|in-6(7H)-one was refluxed. in a solution of POCl; and SOCI; (5:2)

for 3 h. After the removal of solvent, phosphate buffer (pH = 7.0) was added. The resultant

solution was extracted 3X with CH,;Cl,., The CH,Cl, extracts were then dried and
concentrated to give the title compound as a pale-yellow solid.

o

T

=N

MeO
(o]]



Prepared simlarly to Exanple 1 substituting
4-chl oro-6, 7, 8-tri nmet hoxyq ui nazol i ne, which was

w@emparwd) simlarly to the procedure in TakasepCiViB20&4002177

10

al., Cyclic GW Phosphodiesterase inhibitors, The
di scovery of a novel potent |n i bitor,
4-((3,4-(nethy|enedioxy)benzy “ami no) -
6, 7, 8-tri nmet hoxyqui nazol i ne. J. Med. Chem, 1993.
36(36): p. 3675- 3770 for 4-chloro-6, 7- dlnethoxyq
ui nazol J : o . .
[ 5- (4- MetHe ]
)Flrt)parﬁdpemiady nc®¥dlrgglt¢ S@‘Gmbém c acid rret hyI est er.
Prepared simlarly to E§aqple 32. Exampl e 34.
1- (6. 7- D met hoxy- ci nnolg ) - 5- (4- met hoxy- phenyl ) -p
i peridin-3-ol. Prepared % arjy to Exanple 1
substituting 4-chl oro<6 * ¥gt Noxyci nnol i ne, which
was prepared simlar t& the priocedure in Castle, RN
and F.H Kruse, G nnoline Cheflstry. |. Some
condensati on reactions of 4-ichl procinnoline. J. Og.
Chem, 1952. 17: p. 1571-H&75; ‘
4- chl oro- 6, 7- di met hoxyqui nazol i ne le 35
ri-(6J-D nmet hoxy-cinnolin-4-yl V5-(4-nmet hoxy-phenvG pi p
eridin-3-yllcarbamc acid nethyl ester. Prepared

hena threne.

'si m | aEkampley 28 o iintd-tetBdxy y-Thgiogane-fiezaeycideantaialnanithaler-6-vi)-5-(4-

Ch@lh’&?xﬂpﬂ%ﬁt}lﬁéné‘erbﬁ -30t PrteﬁarE@ slurhnmrl ae E@n@%opesutbym&th& 6-chloro-4-
Ci ce the
FabarHd AFE-Pa STIRBRARE BP0t AT P BRI aerelor o

aspects of the inventiom™>~cAny equival ent enbodi nents
are intended to be witgin theyscope of this invention.
I ndeed, various nodificafions qf the invention in
addltlon to those shown_and‘deskri bed herein wll
becone apparent to thoSe skillled in the art fromthe

f oregoi ng description. Such {fications are al so
intended to fall within the |scope of the appended
clainms. What is O ained 1.HOX C havi ng the
formula or a pharnaceutically acc | e salt, solvate

or prodrug thereof, wherein X, Y and ZXare each
|ndependently N or CH prOV|ded that at

Ieast one of

: ni t Fw@ﬂgﬂ/xphgmh)spnpq’bm-@fbd m&eﬂedYsu'n%rlp 'tJ E)@G‘%ré 1 substatutmg 8-chloro-10-

methoxy-2,3-dihydro-1,4-dioxa-5,7-diaza-phenanthrene for 4-chloro-6,7-dimethoxyquinazoline.

o
0 N
~
N
0

MeOJ\N

H
7

Example 31. [1-(10-Methoxy-2 3-dihydro-1.4-dioxa-5,7-diaza-phenanthren-8-yl)-5-(4-
methoxy-phenyl)-piperidin-3-yl]-carbamic acid methyl ester. Prepared similarly to Example 30.




Xis nitrogen and Z is CH, wherein Rl, R2 and R5 are
i ndependently H, hal ogen, -CN, -COOH, -COCOR 3, -CONR

WGEBRD6/0110@R 3, -NR3R4, -OH, -NO2, -(C6-Cl4 )arybPCT/B2005/002177

12 nenbered heteroaryl, (Cl- C9)al kyl, (d-CgJal koxy

- (C2-C9) al kenyl, (C2-C9) alkeﬂyloxy (C2-C9) al kynyl or

10

15

(C3-C9) cycloal kyl; wherein sard al kyl; al kenyl,

al kenyl oxy, al kynyl, and al koxy are optionally

i ndependent|y substituted with from1 to 3 hal ogens;
and when R1, R2 and R5 arg independently al koxy,

al kenyl oxy or alkyl, Rl an@ R2 or Rl and RS may
optionally be connectedotg a 5 to 8 nenbered
ring; and when R1, R2 and @ - NR3R4, R3 and R4 may
optional Iy conbine withy Nogen in which they are

H -COOR 3, -CONR 3R4, -COR {
-HNCOOR 3, - CN, - HNCONHR 4
al koxy; wherein R3 and R4MSre T nd dently H, (Cl-C6)
al kyl, al kenyl, aryl or substitut wl; wherein Bis
hydr ogen, phenyl, naphthyl, or a 5- tol6-nmenbered

Eg: oo hole ' 9395 LBE LN UBED. Qe RoR &2 Hh AUB-oPeridin-3-o.
h étrepacealt imvterly: ol Exemeld 1 subsiting gehlorord 1.§-igeroxyadinaesling, which was
Wighdbalel EsiilAY it thet fradedsrai il TRRIsEr waky b F Cyr@ CRIFNBhosphodiesterase
P oSSkt S P RERaT R CHe P Endlifagohpenzyamino)
pleen8Hrimethaptaungdolineh Jt Beda@hdm., $393ba6(3®: pudEg-3770, for 4-chloro-6,7-
helsduRidlinakdings nmay optional |y be substituted with
fromone to three substituents independently sel ected

from (Cl1-C8) alkyl, (Clt C®) alkoxy, chloro-, brono-,

i odo, fluoro-, halo(C 10C8)4a .H, (Cr C Jhydroxyal kyl -,

(Cr C bJal koxy- (CrC bJalk

( C3-C8) hydr oxycycl oal Ryh~<; >
(C1- C8) al koxy- (C 3-C8)cycl oal
hydr oxyhet er ocycl oal kyl ,
-CbJaIkoxy-heterocycloa#ﬁ&]
(C3- 06) cycl oal kyl or He&Per
i ndependent|y substituted wth fron
(d- CeJdal kyl or benzyl groups; orwhen Blis phenyl,
napht h t j '

xal kyl. or (C2-C6)

8) Cyd Qal kOXy-,
het er ocycl oal kyl ,

o) N. |N
NS
~o
N
HO

O
I

Example  34. 1-(6,7-Dimethoxy-cinnolin-4-yl)-5-(4-methoxv-phenyl)-piperidin-3-ol.

Prepared similarly to Example 1 substituting 4-chloro-6,7-dimethoxycinnoline, which was
prepared similar to the procedure in Castle, R.N. and F.H. Kruse, Cinnoline Chemistry. |.
Some condensation reactions of 4-chlorocinnoline. J. Org. Chem., 1952. 17: p. 1571-1575, for

4-chloro-6,7-dimethoxyquinazoline.



with one to three substituents independently sel ected
from(a) lactone fornmed from-(CH 2)tOH with an ortho

wWo goakliiosherein t is one, two or three; (b) - Q:NRIB2005/002177

10

14R15, wherein R14 and R15 are independently sel ected
from(d-C 8)al kyl and benzyl, LQr R4 and R15 toget her
wWith the nitrogen to which they are attached forma 5-
to 7-menbered heteroal kyl ring that may contain from
zero to three heteroatons sel ected from nitrogen
sul fur and oxygen in adgltion to the nitrogen of the

- CONR14R15 group, mherebn wheng any of said heteroatons
is nitrogen it may be opt 3 wyNsubstituted with
(CrCral kyl or benzyl, wth the proviso that said ring
cannot contain two adja@ent oxygen atonms or two

adj acent sul fur atons; (q% - (M2) VNCOR16R17, wherein
v is zero, one, two or thfee and -COR16 and R17 taken
together with the nitpeennN© I"C ey are attached
may forma 4- toGrrenbered—IIacta 2 . The
conpound of claim1l wherein Bis ph nyIO phenyl
substituted by (Cl- C5)al koxy, (G -C S)EIkyI,
trifl uogeapley! 350r [1((€2-0Ebthdxyicinuainaiay kB iymetBoxy-phenyl)-piperidin-3-yi]-

conpound. of el AL PSS Bk 8 eRLIAY bs SUDSL i L ut ed

mpound of claim 2
wher ei nNTR pgenhwﬁ@@@q?d a(n@,clqlm?dapg@?ys nomstpgwmlted in scope by the
bdafmdﬁbédk@hydlsclo&d Jihe: taespabodimeits ateditendad as illustrations

W@%
Cb%?f ziF\lf?g%é lgg'pegtrs] ofl,t]r]me m%n%%r? 6)5912 H\%ﬁ%wﬂ@@ﬁg ag'ﬁteﬁ%ed to 8e within the
-stcaw@ofe@@hm@mf%‘xjﬂd@? raicye medifigationh 6f eyt 'Bfadd"'O” to those
Cl o lanvhRs&ibBd Réredndil R2cahe appsibnti todegsensaiet liy t{eCart from the

gﬁ%%%&g%%%s&”%ﬁgn%fzch%g qu tio\g(s _a%’_%qin%nid%q R)T@QWgrgthhe scgpe of the

of appkraderhcteimgher ei n sai d heteroaryl group in
substituent B is a heteroaryl or benzo-fused
heteroaryl group selected from pyridinyl, pyridazinyl,
i m dazolyl, pyrimdinyl, pyrazolyl, triazolyl,

pyrazi nyl, quinolyl, isoquinolyl, tetrazolyl, furyl,
thienyl, isoxazolyl, thiazolyl, oxazolyl ‘
I sot hiazolyl, pyrrolyl, quinolinyl, |squ|noI|nyI

i ndol yl ,



benzi m dazol yl , benzofuranyl, cinnolinyl, indazolyl,
i ndol i zi nyl, phthal azi nyl, pyridazinyl, triazinyl,

wo sobnadoky| , purinyl, oxadi azolyl, thiazolyl, PCT/IB2005/002177
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t hi adi azol yl, furazanyl, benzofurazanyl,
benzot hi ophenyl , benzotrlazolyé benzot hi azol ylI ,
benzoxazol yl , qU|nazoI|nyI qU|noxaI|nyI
napht hyri di nyl , dlhydrqu|nonI tetrahydroquinolyl,
dihydroisoquinolyl, tetrahydroisoquinolyl, benzof uryl,
furopyridinyl, pyrolopyrimdinyl, and azaindolyl. 9. A
coﬁ@éﬁ%ﬁﬁﬂﬁ%%r%thukﬂ ﬁkﬁﬁghg sel ect ed fron1the gr oup
consi sting o 9
N—[l (6, 7- Di met hoxy- qU|nazoI|n 4-yl) - 3-phenyl - pi peri di
4-yl]-benzam de; RS
N—[l (6, 7- Di met hoxy- qU|nqzoI|n 4- yI) 3- phenyl - pi peri di
n- 4- yI] 2, 2- di met hyl pr opf aparinge
cis-1-(6, 7- D met hoxy- qui nay
i n-4-ol;
trans-1- (6, 7- Di net hoxy- qU|nazoI
|d|n 4- ol ;
-(6, 7- Di met hoxy- qui nazol i n; 4{§I)\j Jrg2',3,4",5", 6' - he
xahydro [2,3"]bipyridinyl- 4'-o|
1- (6- Et hoxy- 7- met hoxy- qui nazol i n-"4- ylj 5- phenyl - plpen
di 6}"a?ph@}maceutlcally acceptable salt, solvate or prodrug thereof,
1-(6, 7- H\&%R ?OHR&E 51@%584 ||'15Ep§nc¥elnay Np WWAVMQ& paf ét%‘a&%ne of X, Y

7-Meth r opoxy- qui naz
ol ande? must be N or C and provude that when Z is nltrogen Y'is CH; and when Y is nitrogen,

4- k%rﬁﬁmE%umwpsI#+ben20|n1dazo| 2-yl)-piperidin-1-yl]-

1- (6, 7- ‘f_'i‘ thRXLﬁ %I n%%\zgf‘e 'ndipenfjsn );L) aci?lenpl per i
- o{OONR R COR NR , -OH, -NO,, (Cs-CM)aryl 2 membered heteroaryl (Cy

”élJ)aﬁR (cﬁ cZ)éIPdo;a;et(bpw SIKErPRZTL-CE)- Atkytly)oxD-(BREL)Y latkpiyparr (C3-Co)
4 ‘(V§'°§@E 8/8?{3? OFaué aIlTyl alkenP(li Cjalken)_(ll_oxyl alkényjl and a{lﬁxy R)L{areq optnonally

i niadependestly substituted wuth from 1 to 3 halogens and when R', and R° are

1-4 @epchQnUFtaW(@RW aﬂdéhf@?oérl Skyf- &1 )anc5ﬂ9ftﬁﬂ¥'| afd Rermali Bptdnally be

m ne hydrochl o
1 «{c@ne/cteﬁ tﬂécerwc&g émg@grled HngL anF)whgn 54 R arja NR RI )R and R*
- pmp;ebptehnaILySqumne with the nitrogen in which they are attache to form abto8

e;%ggghﬁyy 4-[ 3- (5- phenyl - oxazol - 2- yI) pi peridin-1-
I - qui nazal i_ne;

y 3 f 3 3
6, 7- D nt¥ER -9 EQR AN G @Ry YR K pEFCRRn- ﬁmN_coore,-
q UCRABBCONEIR®, (C1-Ce)alkyl or (Co-Cé) alkoxy;

1- (6, 7- PhdTBh ROXW-rU ORdDehdintly M! (b @ WAGNHker, BET d)r(ibﬁkt@ted aryl;
O ol ci SH dd- Di et hoxy- U|nazw

- napht hwiessin 8 95| h%jfoﬁg?l ‘E‘ﬂ Hylsn thyl or \é% to 6-membered heteroaryl ring,
6 Emnamdﬂ”ﬁhhm(w dbdne GBupret fevecyarp heg;do)\tapmpétpmcbnn-tq_ioyr heteroatoms

Uid %(eglfnloﬁ oxygen, nitrogen and sulfur, with the proviso that said heteroaryl ring cannot

- 4- yl) 3- phenyl - pi perid
-4-y|)-3-pheny| pi per

contain two adjacent oxygen atoms or two adjacent sulfur atoms, and wherein each of the
foregoing phenyl, naphthyl, heteroaryl, or benzo-fused heteroaryl rings may optionally be
substituted with from one to three substituents independently selected from (C4-Cg) alkyl, (Cs-
Cs) alkoxy, chloro-, bromo-, iodo, fluoro-, halo(C4-Ce)alkyl, (C1-C5)hydi'oxyalkyl-, (C4-Cp)alkoxy-
(C4-Cg)alkyl-, (Cs-Cs)hydroxycycloalkyl-, (Cs3-Cs)cycloalkoxy-, (C+-Csg)alkoxy-(Cs-Cg)cycloalkyl-,
heterocycloalkyl, hydroxyheterocycloalkyl, and (C,-Cs)alkoxy-heterocycloalkyl, wherein each
(C3-Cg)cycloalkyl or heterocycloalkyl moiety may be independently substituted with from one

to three (C4-Ce)alkyl or benzyl groups; or



6, 7- D met hoxy-4-[3-(4-trifluoronethyl-phenyl)-piperidi
n-1 -yl]-quinazoline;

wW® 20061198t hoxy- 4-[ 3- (5, 6, 7, 8-t et rahydr o- napht hed'BrB28e3/102177
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) - pi peridin-1-yl]-quinazoline;

1- (6, 7- D met hoxy- qui nazol i n- 45¥I) 4- phenyl - pi peri di ne-
4-carbonitrile;

1- (4- Met hoxy- 1, 3-d|oxa-7,9-d|aza-cyclopenta[a]naphtha
en-6-yl)-5-(4- nethoxyphenyl) pi peridin-3-0

1-(10- h%"{ ofie ‘tr]%m{ or hgtfar)oaryl n%)éaeagh an?drjggfq% &mgrﬂaﬁy&msmuted

ren- 8
[ vith 1&reMbt Itfme@sczbsstumthyfaﬂeger@emLydwdﬁmderom dphaz éacl@nerfarmed from

hr So Vllv)ttg%n GAndTRbRAX YRRMAli9 one, two or three; (b) -CONR"R", wherein R"
er din

D R BN P B g CaC S MH R L2 fogverwi

yltr)e fﬁ)lr@hltd mwhicB thel jare attached form a 5- to 7-membered heteroalkyl ring that may

o r§tam MR g@é%téroétor&?sg fecRsdttfo &Jb@%ysu%'aﬂ@%%weﬂ rffaddition

peri am C aCI ester;
1.tc( e 'pnrgggpeqfwoglﬁn ﬁo|qrqyp4wt§ﬁr§m 5h?n4a m?’etﬁﬁﬁtﬂwﬁ rwrogen it

|bd loBtlo'B\aIQJ substituted with (C- Ce)alkyl or benzyl, with the proviso that said ring cannot

pch ?Ih Cswo a@géﬁhfo%/yggﬁ ARgls! Jrl two Yy n% eﬁ‘t Qélquf%IoH«%XQp—'aéﬁ)f NEOR™RY,

rbam c
paenenceis ZE@aPnea O tHes @dséﬂqps fmé? elsken tpgetheg with the nitrogen to

p!%rcmﬁldtel azta&heampczﬁmtalwmeﬂaémmerraﬂbmg np@ychotl c
di sord gl Ust é’oﬂacli oP'ct o 16k §re%r§' By, Ie&bstltuted by (Ci-
a Y sor |

psycho ls anxi- ers,
diCs)elkobers (- Cla)@th'dd@g’m&V'zﬂ (Qﬂ@sdf'f%’@fpaé?g and ‘dru g
addi ct |30n , TROEIMJoSHdd cRI 2WRétBih BOS prien A @UGXAIREA wirth trifluoromethyl.

fornul ordin fectiv NARR
sai d di sordiﬁ qmpc?gm}a"q g&"ﬁén}i e'"k'?r@fdﬁogg 5{3 {:?)gg(%xlyngRa '
diCOeR3,9ehwiox@d from psychotic di sorders, del usional

di sorders affe dshtbuhd OB PINEBAR'SindaRPxdr@lelch independently (Ci-
dlsorders nmovenent di sorders, nooddi sorders, and

B%generatlve di sorders, whi ch nethod conpri ses
adm ni 8t eri e mpanmmmamﬁahergrrﬁoamﬂﬁ(ﬁﬁe gchisathoxy or methoxy.

effectihve i Rnd E&ATURG oFBkifh ﬂwﬁé}@@l% an@a:lz J@%aé\"ﬂnh@&n@éntly (Cs-
claim1l, wherein said disord are, §ed ﬁen r]aandf&ls_Nua%Rs
gp@)alboxy, X and Z are N YisCH,Bis phenyl or substituted pheny
8. The compound of claim 1 wherein said heteroaryl group in substituent B is a
heteroaryl or benzo-fused heteroaryl group selected from pyridinyl, pyridazinyl, imidazolyl,
pyrimidinyl, pyrazolyl, triazolyl, pyrazinyl, quinolyl, isoquinolyl,‘ tetrazolyl, furyl, thienyl,
isoxazolyl, thiazolyl, oxazolyl, isothiazolyl, pyrrolyl, quinolinyl, isoquinolinyl, indolyl,
benzimidazolyl, benzofuranyl, cinnolinyl, indazolyl, indolizinyl, phthalazinyl, pyridazinyl,
triazinyl, isoindolyl, purinyl, oxadiazolyl, thiazolyl, thiadiazolyl, furazanyl, benzofurazanyl,
benzothiophenyl, benzotriazolyl, benzothiazolyl, benzoxazolyl, quinazolinyl, quinoxalinyl,
naphthyridinyl, dihydroquinolyl.‘ tetrahydroquinolyl, dihydroisoquinolyl, tetrahydfoisoquinolyl,
benzofuryl, furopyridinyl, pyrolopyrimidinyl, and azaindolyl.
9. A compound according to claim 1 selected from the group consisting of:
N-[1-(6,7-Dimethoxy-quinazolin-4-yl)-3-phenyl-piperidin-4-yl]-benzamide;
N-[1-(6,7-Dimethoxy-quinazolin-4-yl)-3-phenyl-piperidin-4-yl]-2,2-dimethyi-
propionamide;
cis-1-(6,7-Dimethoxy-quinazolin-4-yl)-3-phenyl-piperidin-4-ol;
trans-1-(6,7-Dimethoxy-quinazolin-4-yl)-3-phenyl-piperidin-4-ol,
1'-(6,7-Dimethoxy-quinazolin-4-yl)-1',2',3' 4’ 5',6'-hexahydro-[2,3']bipyridinyl-4'-ol,
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Par ki nddf” ?fg?%‘aﬁ@maﬁufm?.Vﬁgtpaﬂ'@p'aﬁ”ggés% denenti a,
Al zhei rBf1-6,7cdinethog;quimatdin-4iyNHavaphthalevtyltpipgridin-3-ol;

Al DS- r el abiedind 8B B%eth%&;%ﬂeﬁyl}-ﬁﬁ@ﬁﬁﬂLyl]%mﬁfﬂllh@

neur odegener at i on aSSOCI traumm,;
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neur odegeme.embxyen[ms 8 0 Bi-tatt abgldrovintishtreten ey ediparidin air it quinazoline;
hypogl éé@?‘nﬁh& Q.anoHE Q?SQ%HQ{yﬁS bé?i@rne-4 carbonitrile;

neur odegenerati o ass E tic selzure
neur oddd&Mehary-bar d@é%’&@ld@tz%ﬁycvﬂpﬁﬁa A 69'1913&% Gav)-S-(4- methoxy-
P@h&HIHpiperidid¥BHok | - syst em at rophy, paranoi d,

di Sorgqgh&ﬁlgt’nw& g %&u%qggfﬁaqghh%ﬁg - )ﬁ)e§k4drHéhoxy

type; 1 20 ¥'m di sorder I zoa
dipbenydreiperstin-¢-ae deI usi onal type or the depresswe
t y pe gel108ie@iar)-2,didh9odars-diealsst-eisephie Nahtie €08 ¢ holeinoxy-

glpgérup Tcarf)ani]]l ?&jgﬁgtq YAl cohol, anphetani ne,
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type; a@d-NRRKXQBAdyH- -(6li7 Barirek@Roxlquih Buis &-)-ppEakid- 39 carbamic
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1-(6,7-Dimethoxy-cinnolin-4-yl)-5-(4-methoxy-phenyl)-piperidin-3-of;

[1-(6,7-Dimethoxy-cinnolin-4-yl)-5-(4-methoxy-phenyl)-piperidin-3-yl]-carbamic  acid

methy! ester;
and pharmaceutical acceptable salts thereof.

10. A pharmaceutical composition for treating psychotic disorders, delusional

disorders and drug induced psychosis; anxiety -disorders, movement disorders, mood

" disorders, neurodegenerative disorders and drug addiction , comprising an amount of a

compound of formula | according to claim 1 effective in treating said disorder or condition.
1. A method of treating a disorder selected from psychotic disorders, delusional

disorders and drug induced psychosis; anxiety disorders, movement disorders, mood



13. A compound having the fornmula wherein Ris H,
- COOR3, -CONR3R4, -COR4, -NR3R4, -0OH -HNCOOR 3, -CN,

WO bINGONIID 4, (d-C 6)al kyl, (C2-C6) al koxy, or PCT/B2005/002177
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(C2-Co)trifluoroal koxy; wherein R3 and R4 are
i ndependently H, (Cl-C6) al ky' (C2- C6) al kenyl , aryl
or substituted aryl.wherein B ?s hydr ogen, phenyl,

naphthyl or a 5- to 6-nenbered heteroaryl ring,

optionally fused to a benzo group, containing fromone
to four heteroatons in the ring selected from oxc?
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f disendeny/ @é’ﬁzophfeﬂl?o@’@ﬁlo%\%ﬂ’%ﬂl’q difordsfjskRerimAesed o @ pgbchotlc disorder
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13. A compound having the formula
T
N
R_f N [

wherein R is H, -COOR?, -CONR®R?, -COR*, -NR®R’, -OH, -HNCOOR?, -CN, -HNCONHR?®,
(C4-Ce)alkyl, (Co-Ce) alkoxy, or (C2-Ce)trifluoroaikoxy;

wherein R® and R* are independently H, (C,-Ce) alkyl, (Cz-Cs)alkenyl aryl or
substituted aryl. :



t hi azol yl, thiadiazolyl, furazanyl, benzofurazanyl,
benzot hi ophenyl , benzotriazol yl, benzothiazol yl,

whenzsoxmaol yl , qui nazol i nyl, quinoxalinyl, PCT/IB2005/002177

napht hyri di nyl, di hydroqui nolyl, tetrahydroquinolyl,

di hydr.oi soqui nol yl, tetrahydroi soqui nolyl, benzofuryl,
furopyridinyl, pyrolopyrinidiﬁvr, and azai ndol yl; when

B is a phenyl, naphthyl or heteroaryl ring, each said

ring may be optionally substituted with one to three
substituents |ndependently sel ected from n? | act

formed WPYRN-§ Y996l BiSPH: 87PhBYY fo? SCﬁi)gl e\ﬂ}?ﬁﬂeglq‘?tel“’ary' ring,
| Soplibally fused Bra dehzceg@oup( Eontain@NidmlshRIbountteercatomsiRi the singlselected
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at ons; Jherein BGHa @)\W&lﬁeméwleqrrbeworf@sez éetgroayhrng, each said
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t he "ni trogen tg Y g% g
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a aonpsarvtbddfont drxygdromitaben ard sulfph aitmétecprovisvathbtysaid heteroaryt ring

a%@% QQAtsnwA sd,ac%m 66(%(91 QBm?BPWoL%;aEQﬁrs@% atome&%' Wherein each

are each endent
1 aepqen i sEE B aheH. SepHoY GhRPISod ISR sl 108l Berabstited with

prfﬁb\ﬂ ¢hedo threet(CwhgakyZor Ge-Gaichclaatiginsubstituests Chiiereimekawipies ofvheteroary!
wﬁ% m%gﬁg quar'eshoml :[eg g@ rbyﬁﬂq/l yhc?azn 2 nga%MnRJdgﬁyrazolyl

3 tnazg@qg;gggwlwy?%gmgl 'SO‘NF@RH tetra@lyl %urp@‘nenyl( %xaeq_y! t”QF‘W' oxazolyl,
5 i¢dtnidzRIyrreyraai, qunnhl&tylers&aﬁr)bllmyl (ikdbtyl, G8r) Arhibiaolyl, 6&5z6Furanyl, cinnolinyl,

mclazg})/ﬁy %@9) rf\‘rL GG O pry m@p)tgéqe&/?négﬁ yI ( ggnngg) oxadiazolyl,

altk'é?ﬂb'i Hiskiaza, oxgprazawl(annzofaﬁgarm kot;@yz%tplgohenyl benzotriazolyl,
Omehﬂiﬂﬁdzbbfll benzoxazolyl, quinazolinyl, quinoxalinyl, naphthyridinyl, dihydroquinolyl,

tetrahydroquinolyl,  dihydroisoquinolyl, tetrahydroisoquinolyl, benzofuryl, furopyridinyl,
pyrolopyrimidinyl, and azaindolyl; ‘

when B is a phenyl, naphthyl or heteroaryl ring, each said ring may be optionally
substituted with one to three substituents independently selected from (a) lactone formed
from —(CH,}OH with an ortho -COOH, wherein t is one, two or three; (b) -CONR™R®,
wherein R' and R'® are independently selected from (C,-Cg)alkyl and benzyl, or R and R'®
together with the nitrogen to which they are attached form a 5- to 7-membered heteroalky!
ring that may contain from zero to three heteroatoms selected from nitrogen, sulfur and
oxygen in- addition to the nitrogen of the -CONR™R' group, wherein when any of said
heteroatoms is nitrogen it may be optionally substituted with (C,-Cg)alkyl or benzyl, with the
proviso that said ring cannot contain two adjacent oxygen atoms or two adjacent sulfur atoms;
(c) -(CH.),NCOR™R"" wherein v is zero, one, two or three and -COR'™ and R" taken
together with the nitrogen to which they are attached may form a 4- to 6-membered lactam

ring.



i ndependent|y substituted with from1 to 3 hal ogens;
and when Rl1, R2 and R5 are independently al koxy,

w@bdoenyloaxy or alkyl, RL and R2 or R1 and R5 nBgT/1B2005/002177
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optionally be connected to forma 5 to 8 nenbered
ring; and when Rl, R2 and R5 e -NR3R4, R3 and R4 may
optionally conmbine with the nftrogen in which they are
attached to forma 5 to 8 nenbered ring; wherein Ris
H, - COOR3, CONR 3R4, -COR4, -NR3R4, - NHCORS, OH

- HNCOOR 3, - HNCONHR4 C6
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heteroaryl ring, option - gedyo0 a benzo group
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said heteroaryl ring cannot contﬂln two adj acent
oxygen atons or two adj acent suh atons, and wherein
each of the foregoing phenylg_nap I, heteroaryl, or
benzo-fused heteroaryl rings tionally be
substituted with fromone to three substituents

i ndependent |y sel ected from (C1-C8) 'al kyl, (Cl-C8)
abkHpharmadali@an- accdptadiensalt, somate or frbdrog ereofial o( Cr
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of UL ) * SERAPTIREBY RP A R A e QG R and
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o eﬁ%&e@ﬁﬂ;R15 together with the nitrogen to which

oy Crsreh Bkl s g By TR R LR fleoore.-
s eNetINODNHROCRTaliog en(Co-Suildkary; and oxygen in additi on
wherein R®and R* are independently H, (C4-Cs) alkyl, alkenyl, aryl or substituted aryl;
wherein B is hydrogen, phenyl, naphthyl, or a 5- to 6-membered heteroaryl ring,
optionally fused to a benzo group, containing from one to four heteroatoms selected from
oxygen, nitrogen and sulfur, with the proviso that said heteroaryl ring cannot contain two
adjacent oxygen atoms or tWo adjacent sulfur atoms, and wherein each of the foregoing
phenyl, naphthyl, heteroaryl, or benzo-fused heteroaryl rings may optionally be substituted with
from one to three substituents independently selected from (C4-Cs) alkyl, (C4-Cs) alkoxy, chloro-,
bromo-, iodo, fluoro-, halo(C4-Cg)alkyl, (C4-Cs)hydroxyalkyl-, (C,-Cg)alkoxy-(C,-Cg)alkyl-, (Ca-
Cs)hydroxycycloalkyl-, (Cs-Cs)cycloalkoxy-, (Cs-Cs)alkoxy-(Cs-Cg)cycloalkyl-, heterocycloalkyl,
hydroxyheterocycloalkyl, and (C,-Cs)alkoxy-heterocycloalkyl, wherein each (C;-Cg)cycloalkyl or
heterocycloalkyl moiety may be independently substituted with from one to three (C,-Ce)alkyl

or benzyl groups; or



to the nitrogen of the -CONR14R15 group, wherein when
any of said heteroatons is nitrogen it may be

wopitconakd y substituted with (C C al kyl or benegt/nB2003dv2177
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the proviso that said ring cannot contain two adjacent
oxygen atons or two adjacent sulfur atons; (c) -(CH

2) VNCORL6R17 , wherein v is z2Po, one, two or three

and -COR16 and R17 taken together with the nitrogen to
which they are attached may forma 4- to 6-nenbered
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wherein R', R%, R®, X, Y, Z, R and B are defined above.

15. A compound having the formula
1
R Q \W
~N
R2
N

or a pharmaceutically acceptable salt, solvate or prodrug thereof,
wherein Q is N or CH;
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