WD 03/ 033476 PCT/ US02/32739 1 PYRI M DI NONES AS MELANI N CONCENTRATI NG

HORMONE RECEPTOR 1 This invention relates to novel pyrimdinones which are
ant agoni swe oat334reie nel ani n-concentrati ng hornone recept oPCI/UNEBRL), al so
referred to as 11 CBy, to pharnmaceutical conpositions containing them to
processes for their preparation, and tb their use in therapy. s Obesity is

a nedi cal condi tihanifabys Nceaetinig GRICHRHAGTRE ARRIGIORSEAHPNY humans in
a nunber of countries throughout the world. It is a condition that is also

associated with or induces other diseases or conditions that disrupt life

activities and 'festél es. ﬁbesi ty is recogni zed as a serious risk factor
for other di seadtds BMENYMEIRiesHe NoyehPyiNgingnesaxhich @se entagonists aknd 1o

arterioscl ggogi i | ' d ' etfo

besi ty oo mickanihicch et A ROobe Rochlir EATEHEN YelireRMaditiag,
arthritis, 13&By, tapbarsadduticabsompesitiose contairday thegn Aodrobesidsyfonave becone
such a pro LN the ener popul.ati on, many individuals are now

i nt er est ed%eﬁ%?&aﬁ%%%@ﬁﬁfﬂ&%‘?Pgﬁlﬁr&h}?ﬁa%i ght, and/or nmaintaining a
heal t hys body weiQHd#sitans i ithd | p%(%%r% rel ates
to a conpound of th?f Q?dnﬁlédgba?éléﬁ]dﬂdtﬁ@?iﬁ@?ﬁ%% \fozhérr glbﬁ% rliis a
cyclic gro@paong kimaag imavembgraficousties, thioughoat teawerld. hcigiang a main

chain of 1 d | a .spacer having a main_ chain of 1 to
& at o, acofdRoft s old Ssdhepd i & B8 athRL s Ee3et Braendlidhe Th a 4
to 8 nenbethat disraptliferstiviticsiang lifestHcBRIObESHS i§ veddtiized P atderiBastsk R and
R2 are |nd(f£c?nd ntly hydrogen or a drocarbon group 25 which may have

subst i t uenf&SOTROr QitPTIISeasEs K condifipnsrudupsidiehetes, hypgdansian.candmy form
2 Spir o7y AReRoSuBIIYS. (1 ERo K af oRec ity TURR! bhEREbBes Y, [T ogen

a Spiro ring together wt 0og ymtrogen
atom may f camplace & bagien oo jdiaisnsuch bekaee jeintsy calisiay ahyitis NGMe, and

substi t uen%ﬁﬁné)sfs. a salt thereof; and which conpounds are antagonists of
Because overeating and obesity have become such a problem in the
general population, many individuals are now interested in losing weight,
15 reducing weight, and/or maintaining a healthy body weight and desirable
. lifestyle.
WO01/21577 (Takeda) relates to a compound of the formula

1.
1 R
Ar—X—Ar-Y—N_ , ]

20  wherein Ar' is a cyclic group which may have substituents, X is a spacer
having a main chain of 1 to 6 atoms, Y is a bond or a spacer having a main
chain of 1 to 6 atoms, Ar is a monocyclic aromatic ring which may be
condensed with a 4 to 8 membered non-aromatic ring, and may have further
substituents; R' and R? are independently hydrogen or a hydrocarbon group

25 which may have substituents; R’ and R? together with the adjacent nitrogen
atom may form a nitrogen containing hetero ring which may have
substituents; R? may form a spiro ring together with Ar; or R? together with the
adjacent nitrogen atom may form a nitrogen containing hetero ring which may
have substituents; or-a salt thereof; and which compounds are antagonists of



WD 03/ 033476 PCT/ US02/32739 2 a nel anin-concentrating hornone. Such
conpounds are suggested as being useful for preventing or treating
obesity. woop@asireul ar, it is known that nel ani n-concentr &Crngotsa7apne
("MCH') originates in the hypothal anus and has orexigenic action (see
Nature, Vol. 5 396, p. 670, (1998), for? exanple). There is an on-goi ng need
for the dgvwedlanies; iAB Ihan 0 t ' LSt usef ul
in the treatnent ofn(%fgé@;[l?ghgmagféhérgriﬁ gs%@ﬁ%ﬁ%%@?%?%ﬁé%‘éges and
condi t i onsUsebkier arengnfingver treatiograbesitpund a novel group of pyrim di nones

et ani - concent PR AL et st EE nefen-SoeBRrs A beirsaga (MDY ur e,

Vol . 400, origid ' t
0 OrigiRgtbsah $hé h98%ala@%ﬁa%r%§%hu%b%% ;h_faa;tl(ﬁqu,e)@t%ﬂo M. NRLR?

i nvention gr ovides a conpound of fornula r
(R$) S -, 396.¢®)0 ON(NP9B). Ior @xanme )1 5Thewe)is ap laargeing nsedeorthts cal | y

t abl . i Si ically f ti I Ci yat i
thor sof . verabemat 878 TrolRhipRaicEhfatiY Bmhd BREHeP e use Ll by one to
four Cl.6 teataiagitof obesitpahd atisdretssabiaydd opfdigay|disditled artEditicidly! ani no,
di al kyl am no, throéé"tgl Cl 6 al koxy, cyano, or alkylthio groups; a dashed

line represent s"SPTERIANGNVEE have BPw feuRd a neyel group ofpidinsidinanesdbat

i ndepende ; IS e i d, 25 Q
and 08 ar ool alschu phRE i dcfily of ARIERTIE of IEmprh EBHPR ARG | %5,
when qid s hormarereGepiar (MGHRN) disckrsed in NaturenoQ2 005 pN261 1885 (1909).0; WO
03/ 033476 PCT/ US02/ 32739 3

SUMMARY OF THE INVENTION

The present invention provides a compound of formula (la) comprising:

(R7); M. NR'R®
| o S
8 3
R @ A\
W Py L
@J\? N~ "R
15 R (a)

a pharmaceutically acceptable salt, solvate, or phyisiologically functional
derivative thereof, wherein:

@ is aryl or heteroaryl, optionally substituted by one to four C¢ straight or
20 branched alkyl, alkenyl, halo, amino, alkylamino, dialkylamino, hydroxy,
Cis alkoxy, cyano, or alkylthio groups;
a dashed line represents an optional double bond;
g, I, s, and t are each independently O or 1;
when g is 1, the dashed line is a double bond;
25 Q" and Q® are each independently C or N;
when q is 0 then Q%is N, S, or O;
when g is 1, then Q% is C or N; when qis 1 and Q%is N, then s is O;



when Q2 is Sor O sis 0; when gis 1 and @ is Cor when gqis O and Q is
N, then R8 is selected from hydrogen, Cl-6 straight or branched al kyl,
C3-6 cyclwalokyb347€C1l- 6 al koxy, am no, al kylam no, di al kyl 2eirnsp2/ba7ay oxy,
cyano, alkylthio, and halo; 5 when QL or B is C, then each correspondi ng
R7 is independently selected fromthe’ group consi sting of hydrogen, Cl-6

strai ght or bryHehed? igslorlo, & @ cycl oal kyl, Cl1-6 al koxy, am no,
al kyl ami no, di al kyl am no, hy, roxy, cyano, al kylthio, and Eﬂal 0;

when Q
N, ris O; 1ovwmnq@1|amdm tS Corovhersg isOged@ isdN fthemR e sglasied
consistin

ana-Ca. 5 ) PONOBERE Bare Sisto A A e PRSI GrEUBRy or™

hydrogen, ##in6, slkyinghb, d|gn<ytyrﬁm@hﬁgirakyyéyanela&ynhnbpand Halg;hal oal kyl ,
tri hal oal koxy, am no, al kyl am no di al Kyl am nq,, hydr oxy, éano acetyl

al kyl t Bi 0, and wmer”@fﬁ@ lisits theh gagh cprPSbeRAiB R ds INAsRe ety oup

N S(0) 2R, Skt o e digue SR dPidrods, Do s bl S0 )

phenyl , heflign 0@4-y tycl6atk§l, Caalgbky, (HmlhbaakpMIabkdiblkytmﬂmoCBycﬁ‘oxy,cI oal kyl ;
20 L is C-3 alkél C2- glkenyl or -C(O(CH2)-; (i) RL and R2 each

i ndependerfyB)Ogal ylhipe8p@H2i% om t he group consi St ng of hydrogen, Cl-6
strai ght or brapeiee! I 6 cycloalkyl, and a 5- or 6-nenbered

het er ocycl e wherein sal hc}b/all%(é:3 said cycl oal kyl and said heterocycle are
optlorna»l |y subswmeru aisblyt;sh@;nyl one to four Cl1_3 al kyl, 25 hydroxy, oxo

élr oup C(;g)SI sti ﬁg{?('éfseé?éﬁd g’f‘n’(ﬁn EQ@ gr&u&rc%ls@mequ@&ﬁ%qee& oarey%t?%%&{cg{nn} ES 1,

2, or 3 hejghemdPamky p@ GCé)Qﬁban‘( 1I08h&NC Qall%mﬂnos wherein said aryl and said
het eroaryl are opti subs |tute 2, or 3 tinmes with a substituent

sel ected from Heaah, R%LB slectedifen tmgmuwcmtsﬁm of hdrogers, Gresicaight kyi |
L0 2 W o B SR YA, B el Shofiror 0
al kyl SB' f ldidl'kyla@rﬁldophﬁ!mky, Mana3 a8t afkyRaT, ldﬁ@ﬂ'la’i@kﬂﬁi nis 1to4;
M is selected from the group consisting of O, S, S(O)2, S(O)2NR, N-R,
C(0), C(R)2, N-C(O)R, and N-S(O):R, wherein R is selected from the group
consisting of hydrogen, phenyl, heteroaryl, C4-¢ straight or branched alkyl, and

i's

Cs-5 cycloalkyi;
20 L is Co-3 alkyl, C-3 alkenyl, or —C(O)(CH2)-;
(i) R" and R? each independently are selected from the group
consisting of hydrogen, C1-s straight or branched alkyl, Cs-s cycloalkyl, and a
5- or 6-membered heterocycle wherein said alkyl, said cycloalkyl and said
heterocycle are optionally substituted by phenyl, one to four C+.3 alkyl,
25 hydroxy, oxo (i.e., =O), alkoxy or halo;
or (i) R" and R? may be selected from the group consisting of aryl and
a 5- or 8-membered heteroaryl containing 1, 2, or 3 heteroatoms selected
from N, O, and S, wherein said aryl and said heteroaryl are optionally
substituted 1, 2, or 3 times with a substituent selected from halo, C1.¢ straight
30 or branched alkyl, Ca. cycloalkyl, C1. alkenyl, Ca. cycloalkenyl, hydroxy, C1.
alkoxy, oxo (i.e., =0), amino, C1.¢ alkylamino, C1 dialkylamino, C.¢ alkylthio,

C1.6 alkylsulfinyl, and phenyl;



4 or (iii) RL and R2 together with the nitrogen atomto which they are
bonded forma 4-8 nenbered heterocyclic ring or a 7-11 nenbered bicyclic
het er ocycWDm®3/0333g¢ each of said 4-8 nenbered heterocycli cPCrngozasi3sai d
7-11 nenbered bicyclic heterocyclic ring contain 1, 2 or 3 heteroatons
selected 5 fromthe group consisting of N, 0, and S, and wherein either
sai d het er ocycl4Giiiy RIf 2889 | i Qeorpltt it diparebe
optionally subgtrﬁlglbﬁe%daﬁp@r?ﬁ%Mﬁ&“frgﬂggﬁﬁ Cl- gbg\llr&?/l?m hydroxy, Cl1_3
al koxy, oxwndieddorm=a04-8 rentheired heteroeyclic Rhgantcr R ngnieered digyshielent | y

linked either to th - 1inked to th . ' | ect ed
from the JROUBCURITAg: ST A ebfarvocrie pTeRfR MURBT IR ATY oy or
and wher eirfefibefedBichciid ﬁéﬂe@&ycﬁ@ﬁp@o@ﬁféﬂﬁd, aldnd heterodtonts seléctéd menber ed

cyclic group which may be optionall'y substituted b%( pheqr_gl, one tro f our
Cl- 3 abkylfromyhie graup eonsisting obdd, O¢ ahd S, and)whereimaither 9aid ArtaraexCligspect of

Tha i i i h . g, : _ TP
i the. tr el byl RefSroe e i pREScaly suBsRAIRILY phoryy or use
i Rdi Palt i 0_Flﬁlelsti@tfoﬁﬂd\iltéﬂ?lﬂ,th]drIG?yf,rmhlSéIR?xﬁ oxor(bﬁur@)lobr _haio::nljl af (1 ?) : olr a
si ol ogi ca accept abl e sa sol vate, or i ol ogi unct i ona
8e¥i vat i 8e t he%l@dfq\/,) an‘(be)M%@M@Mﬂ??ﬁﬁﬁglé%fﬁ&%%ega? ,g\gqup pr?ra further
= odi . : . . _ ; H
00 et dinRba 1B%nd BHET AMPRineh fFICsAbReAIRIh #7¢ qRIBP RSNG| of L he

preparation a conpo rmul a cription of the
| nventioon SO WNBINaB; €(R)2, NaCtO)RoamdiNeS (@R, and avttarein'Rds Ci.a sbeighbund of

accept abl SruPRCHaS el d0 o gL reragei i afoed s BB Ve {such
as, e.g. ,,gft%rﬁﬂygggstiﬁjgﬁﬂ{(gfbheﬁﬂ 568 %o RRIre 1, amgl, ayaraxyhalkekgeoeneci fi ed,

the term ene""refer to straight or branched hydrocarbon
chai ns conf.ai,m@)got hato.6 carbon atons. Exanples of "alkyl" as used herein

i nclude, but arge not.limte to Vi e o - vl ,

n-pentyl, i sobumr,mthg{)ﬁ?%?ﬁiIo?ﬂ?eéﬂ\/?ﬂﬁé@/lt,he%en'yyrh‘é'ggpl.%{ @%#pﬁ%g Iﬂg%ll

"al kyl gne” cahpysieon fer @ddin theltrstemeht)tprapieylaxis dribaitt efiohe or murehyl ene,

et hyl ene, prl%F.l ene, butylene, and isobutyl ene. "AI(%%I " als ncl udes
[ 4/CYBPaY

subst it ut eep s omindicatiepp sgt uiishergin ePMPEHADI %%PFF{EI with
(1a), or a physiologically acceptable salt, solvate, or physiologically functional
derivative thereof, and a pharmaceutically acceptable carrier.
In a further embodiment of the invention, there are provided processes

20 for the preparation a compound of formula (la).

Detailed Description of the Invention
As used herein, “a compound of the invention” or “a compound of
formula (1a)” means a compound of formula (la) or a pharmaceutically
25 acceptable salt, solvate, of physiologically functional derivative (such as, e.g.
a prodrug), thereof.
As used herein, unless otherwise specified, the term “alkyl” and
“alkylene” refer to straight or branched hydrocarbon chains containing 1t06
carbon atoms. Examples of “alkyl” as used herein include, but are not limited
30 to, hethyl, ethyl, n-propyl, n-butyl, n-pentyl, isobutyl, isopropyl, tert-butyl, and
hexyl. Examples of “alkylene” as used herein include, but are not limited to,
methylene, ethylene, propylene, butylene, and isobutylene. “Alkyl” also
includes substituted alkyl. The alkyl groups may optionally be substituted with



WO 03/033476 PCT/ US02/32739 5 hydroxy, al koxy, halo, am no, thio, and
cyano. Hal o, al koxy, and hydroxy are particul arly preferred. As used
herein, uwbesssmvherw se specified, the term"cycloal kyl " PCafes0z3278D a
non-aromati ¢ carbocyclic ring having from3 to 8 carbon atoms (unl ess 5
ot herw se specrfled) and no carbon-carbon doubl e bonds. "Cycl oal kyl "

I ncl udes ° y

cycl ohexyl’, WC o‘ﬁ) tﬁ?ﬂo a '%c’?/@ Ogﬁ%j ﬁygxﬁégﬁbélwgﬁ Qﬁcf’ﬂg glala%es

substi t ut qﬁm@m&amabquérredThe cycl oal kyl may be opt | onal |y subst ituted with
substituents selected frogm the oup, consi Ir n hydr ox hal o,

al koxy, and al A% US‘F‘EF‘S"“lWN?%ﬁ'g “}‘)’Eﬁcﬁpﬁc r’fﬂ?@?'glpg%ﬁ)é%r%sed

her ei n, t I f st rai ght

or br anchgéﬁﬁcc){pocar d(?r%g ai ns c@ﬂq gléﬁﬁ éﬁfz"mt?’ota 8%%?5%&?’[@?}2#?%% at | east

one and umtherwm epecrﬁedbandaommmnarb@nw berdsp(@ycloalkyl” al kenyl as
used her ei.n

"N keny! - 1BpgSs Ry et efitelycliprapienioo e cliefy. SVORAB A, "be
opt i onal | ycyer&eﬁowr%ﬁtﬂcwbbcﬁl kgt CYcrchaarqir arbwdﬁ@wes slititititedasyelozyigno. Hal o,

hydroxy, and al koxy are preféerre used herein, unless otherw se
speci fied Thmeyczl@alﬁvl fBWIb@an@ﬁ?”V sulroetft@resl wigh auhdﬁuemfemdec‘éetéﬁpabcycr ic

ri ng havi f o) u s ecified) and
ip o 3 carpSmabRstnd Rl BVsRhcTang Rl AUER), TR CBaREVC 2 0
exanpl g, q'g?mroigutaewmkowgf@p@féml and cycl ohexenyl . " Cycl oal kenyl "
al so includes substituted cycl oal kenyl %g%ggmgaﬁbpﬁf%&r oPaI Ig
substituted w ths Hsed fgseinopaless pharviaesp A o
consistin ﬁaétgﬁhts an‘dNH( Cl_
25 3al kyl ?stPJ R@%PE%?EyB@%%CW? C?ﬁ,tn%(l: mglﬁ %ﬁoa ' kyl) used
herein, that Ieestrrmé hiad up torthr’deada:rgen—bartﬁfredombjefhdmdsr fExames of ne
brom ne, an i ne. ferred a t hese, ar orj ne r h 0") and
fluorine ( e-q:y lﬁf‘r‘dsﬁ %'%@I@D@%ﬁﬁ%ngﬁo@e&?ﬂh eﬂ?‘?{y'% errSp%rﬁ{} refers
to monpcyCliykerif S136RAAUGES SusktRURY eﬂr@hy‘r used d?keﬁWP brsupsamg®sl i ¢ groups
having fromo t'o 12 carbon atons and hdaving at | east one aromatic ring.
Exanpl es obptmnally subatituted with alkyl, halo, hydroxy, alkoxy, and cyano. Halo,
hydroxy, and alkoxy are preferred.
As used herein, unless otherwise specified, the term “cycloalkenyl”
refers to a non-aromatic carbocyclic ring having from 3 to 8 carbon atoms
20 (unless otherwise specified) and up to 3 carbon-carbon double bonds.
“Cycloalkeny!” includes by way of example, cyclobutenyl, cyclopentenyl, and
cyclohexenyl. “Cycloalkenyl” also includes substituted cycloalkenyl. The ring
may be optionally substituted with at least one substituent selected from the
group consisting of cyano, halo, hydroxy, NHa, -N3, -CN, -O-C1.zalkyl, -NH(C1.
25 salkyl), -N(C4.salkyl), and Csalkyl (including haloalkyl).
As used herein, the terms “halo” or “halogen” refer to fluorine, chlorine,
bromine, and iodine. Preferred among these are chlorine (or “chioro”) and
fluorine (or “fluoro®).
Unless otherwise specified, the term, “aryl” refers to monocyclic
30  carbocyclic groups and fused bicyclic carbocylic groups having from 6 to 12
carbon atoms and having at least one aromatic ring. Examples of particular
aryl groups include but are not limited to phenyl and naphthyl. “Aryl” also
includes substituted aryl, especially substituted phenyl. Aryl rings may be



aryl groups include but are not limted to phenyl and naphthyl. "Aryl" also
I ncl udes substituted aryl, especially substituted phenyl. Aryl rings nay be
WO 03/ 033w06)3P83074JS02/ 32739 6 optionally substituted w tRCIOISOL/B178€ENE S
selected fromthe group consisting of halo, alkyl (including hal oal kyl),

al kenyl, cycl oal kyl, cycl oal kenyl, al k6xy, am no, hydroxy, hydroxyal kyl,

am noal kyl .4 a8 : ' ; vi ated as
T P G S o e B P e O ccor i ng
to the i n\nata,iabkyli(imcluditey balbatkyb), allenyll cycloalkytk, cygihalkghylaatkoxybst i t ut ed

Ralo” g7 oA BB SR s os Rt crasBOBh SapEORHge, o - O ™

" het er ocy @Juifenamitt, ¢iete@ahf [ WbbPevilRei dd ‘#bt”) afrfdife 6yaHd, Arrnend i C
saturated or unsaturated non-aromatic groups and fused bicyclic

nog- ﬁr Smatdzidayr Braferred avylrggoupe asprding todhaimrtiopfinglede dus agengt | car bon
t {. N d/ Q ' | | ' alni 1, 2,
31 or 4 AENE o Bhe SpBRt R el BrifeRCosu i@ preRnEal 1Y,

het er ocyclghHengl eerairing bHe @r Prdredisto gedugs, pattdidry dédrodmdifiedror an, 15

di hydropyran, tetrahydropyran, pyran, oxetane, thietane, 1,4-dioxane, 1, 3-
di oxane, rgups$.oxal ane, pi peridi ne, piperazine, tetrahydropyrim dine,

pyrrolidine, ' ' 3 ' ' I~eH-pe ol i di ne,
t et r ahydr ot hi gg(,@%r“fzﬁe@ﬂ?g%'ﬁ?@%ﬁg"rﬁ‘?@'g’t@ r elf/: ire(E)!f R‘?@ﬁ@ne,_ and the
| i ke. 10" Hehenoeyotit isaturatexbor untdatoieted nbearomatid gned s ang tused. bigyaic

het erocyclic .20 opti I, bstit d with bst i t
el eer ot MAAIRBRS Gianbse Baung thegoeried nEmbarna) Fomher GithotHRPEal kyl s)
al kenyl, ~ cygd Hgﬂetdye}tonfsyﬂ'é?ﬁ'/é‘t%ﬂnd/or@fiﬁ'é‘ﬁh@@ g andlcbAtaining T, 03, hydr oxy,

al kyl hydr oxy, am ne, carboxy, carboxantde, sul fonam de, Het, am dine,
cyano, ni tored haretoatomipselpcteddroradN, GendrSc irxpmples olipartiaeedr di ng to the

ooy or bt B D s B BB e Ty ABOBESER o, sttt e
pi per azd neginGliRpy£H, 16trafiRIrBpPlann Byran bRetadz, fifietanadl dydioraneli 8- ar e
particularly preferred, wth pyrrolidine being nost preferred. The term
" het er oar ydlioxane ba<lioxalane pipeddinei pipeazineftelrahydiopyripiding
pyrrolidine, morpholine, thiomorpholine, thiazolidine, oxazolidine,
tetrahydrothiopyran, tetrahydrothiopyran, tetrahydrothiophene, and the like.
“Heterocyclic” also includes substituted heterocyclic. The heterocyclic group
20  may be optionally substituted with substituents selected from the group
consisting of halo, alkyl (including haloalkyls), alkenyl, cycloalkyl, cycloalkenyl,
perfluoroalkyl, alkoxy, amino, hydroxy, alkylhydroxy, alkylamine, carboxy,
carboxamide, sulfonamide, Het, amidine, cyano, nitro, and azido. Preferred
heterocyclic groups according to the invention include, but are not limited to,
25  substituted and unsubstituted tetrahydrofuran, pyrrolidine, piperidine,
morpholine, thiomorpholine, and piperazine. Piperidine, morpholine,
piperazine, and pyrrolidine are particularly preferred, with pyrrolidine being
most preferred.
The term “heteroaryl”, unless otherwise specified, refers to aromatic
30 monocyclic groups and aromatic fused bicyclic groups having the specified
number of members (e.g., carbon and heteroatoms N and/or O and/or S) and
containing 1, 2, 3, or 4 heteroatoms selected from N, O, and S. Examples of

particular heteroaryl groups include but are not limited to furan, thiophene,



30 nonocyclic groups and aromatic fused bicyclic groups having the
specified nunber of nenbers (e.g., carbon and heteroatons N and/or O

and/ or S)wendosmentai ning 1, 2, 3, or 4 heteroatons sel ected/tsosa7dy 0, and
S. Exanples of particular heteroaryl g7roups include but are not limted to
furan, thiophene, WO 03/033476 PCT/US02/ 32739 7 pyrrole, imdazole,

pyrazol e, pyiralepingidaele! pyelzole, thaAAS) t@trg%@?migzmé’s&%?é’ S(?)ia%é di azol e,

t hi adi azol e,%%sot hi azol e, pyridine, pyridazihe, pyrazine, 'py 'ne,

qui nol i ne, °XaYgeRlaothizfiazelenisethiazale, %w'rro]ﬁm,mwhh.em, pym%niez,rpgg?ﬂ?ihg?gﬁgl ren.51 ,
" neoolen i : i eroaryl .. e hete
5 beopt1 oda Py 2 EaRHETE, HRhhHh derntiphals. dedas, svaimdaseleyr oup
consi st i ng"Heterdeaylb alsal ingludes substiiubst REIRGAIR! Kié hel Saryl BF‘({l{dkMgﬁ{oal kyl'),
al kenyl, cycl oal k cycl oal kenyl , al koxy, am no, hyéro y; al'kyl'hydr oxy,
al kyl a ne%‘%’&ﬁ%%b/,Sutt%iﬁﬂésiélvﬁwb%imerﬁﬁammd ir@mthahrgrdypeontsi;mn@_, n: L ro,

I do. : ; a L ng t e inve on inc ,
but are nov | oy 3 ka UnchRiRG BRrioftkt B, PEERUBRERE b S ARRUITt ur an.
t hi ophene, Cysjealisenyl, alkoxis zmhiap, hydrasty aalky/IBydiky 23RV RMIAE 2&4tb8xy,t hi azol e,
tsed” her o1 SO HATS, - RShamicea 5 -ammiing, a0, e, SoBseidmnPrafera@scr | bed

' ' i , ) n sc
S ) gt st S, B D o S50
and events that do no? occur. %orr'ru_la‘%la or T e Fhien A ef;dté)et forth in
det ai | 1%s Suhstibited anNﬂ%lbathed)Eymrén?rmiaary,l tpmerenﬁgqr%e,sgﬁgﬁ%émg legylbgmpgg
C | ran . a . al K , 0., . )

Ej?ar E;Ir amﬁ%ﬁié%’%?géflgxﬁi%jg',azel%ﬁ@dd?yr W'é&'f"‘let- Hyidine,xadiazale.er r ed
anong t hesandsthistdlé areehod® pesfereg. are halo, Cl_3 al kyl, and C1_3 al koxy.

Most preferred are fluoro, chloro, and met hoxy. In a preferred enbodi ment
sai d gryl i s sﬁ%’t‘??@l”@fﬁlw the tarmapptionallylimeansitbabtheGubissequanthyon, and R7

is hydro ; I acmn , i S -chl oro nyl ng R5 and R7 are

eachyhyd??@gbes%ﬁblaﬁe? Qﬁ%?ﬁgl a, §V8§£ﬁ{§d"r AR 'r}célﬂ)cfee?slg‘il;}gsg’%ﬁ’% thadnal doubl e

bond atid @Euqand,eventsamhdtuoago@oﬁagml i ndeBetndent ly O or 1. In fornmula (la),
i i ashe i ne between

gis Oor L WEonrm%Ié?la’)Lloee invention is set forth in detail as follows.

®is aryl or heteroaryl, optionally substituted by one to four C1.6 straight or
branched alkyl, alkenyl, halo, amino, alkylamino, dialkylamino, hydroxy,
C+.6 alkoxy, cyano or alkylthio groups. Preferred among these substituted
20  groups are halo, C1_3 alkyl, and C_3 alkoxy. Most preferred are fluoro, chloro,
and methoxy. In a preferred embodiment said aryl is substituted with a halo
group, q is 0, Q' is carbon, and R is hydrogen or halo. For example, aryl is
4-chlorophenyl and R® and R are each hydrogen.
In the formula, a dashed line represents an optional double bond and
25 q,r,s, and t are each independently 0 or 1.
In formula (la), q is 0 or 1. When q is 1 the dashed line between Q2
and Q® in formula (la) is a double bond. When q is 0 there is no dashed line
and the bond between Q* and Q® is a single bond. When q is 0 then Q2 is N,

S,or 0. And when qis 1, Q%is C or N. When qis 1and Q%is N, then s is 0
30 and there is no R® substituent.

L}



in formula (la) is a double bond. Wen q is O there is no dashed
Flinge,Qg and t he bon((:I bZatvveen @ and @B is a single bond: When g is 0 then Q2
is N, Sworo3@3rnd when q is 1, Q is Cor N Wen q is PCarmsor@7ss N,
then s is 0 3o and there is no R8 substituent. WO 03/033476 PCT/ US02/ 32739
8 QL and B are each independently car bbn (C or nitrogen (N. In one

enbodi ment, Ql, @andk0d at8 catk ,,ﬁgﬁé@‘aeﬁﬂgcg, é;n (car rq.@goé‘ ("% J1l31 011% anot her

nbodi t, s carhbon, sul fur In the
?or (r)ru: gen B’%’dﬂm%WeQeaE% ﬁﬁdé%s)seam@ﬂrbqrég?ldrqa;,nst \&¥ingint anreftlnglr?gartﬁitg?;jeggﬁh
d 1t u
:ﬂggggﬂdgﬂ%woﬁfmé '@) Q%?%érg ngéﬁ ”ﬁﬁé’p@ (ﬁiérﬂrﬁo BBa(ﬁé%%y the group R7.
Each R7 is the buine formdla‘ fr@merttararyéchSndéwwm?%M SW(rf‘efrhe%l&E D
RN A T 01 e R o o d targ deho. 10’ | n
ani no, al k§f4 Galﬁlﬁ}ﬁnd Fﬁy@rwﬁ bbstitue nl\glgnlnbanandth TR
|
]lc?grglrjl)ﬁp( Wgﬁénde,?ntﬂl P& ma’% &'ﬁggé@&?%&t@} ﬂh@ngrPHB roup

consi st i ngEaeh IR/ ds ﬂyeﬁamjerailﬁeneat ghd ISdelépéﬁG@ﬁilﬁ/ $élk¥ted flotn %y@VJq(é?llalt E?"O

Cl-6 al ko Iam Iam ng, hydroxy, cyano,

and hal o. é%gﬁg@igggm%\egf%kﬂbg : lpal Vl'y@ngz |;WFNam;%-as?J()fl§mj1‘1q’R8m|sg

r ef er abl ydigkyiainio O8¢dhd)al d

Eel ect ed 1¥r omyt he grgup gon3| stin Pyaﬁ ogen Cl 6 straight or branched

al kyl ,19c3-6 cyclndarmyla (lajlses@m«ouywrm@%;s Sairl()'ltham @q? ocbrfﬁ iﬁ)ekReS{:;{nsno
preferably

Eiﬁiﬁéén SR gy WP Q23LE, B i DRI e uﬁssem% §6m e 9uPnet hyl

Wien ei t heconsistingtdf r@hr@g@i@we@tea@qt siGianBHed Siky ﬁgﬁgclééﬁigr e group

consi sti ng_pf hydro Cl-6 straight or branche ' ¢Y€l oal kyl ,
Cl-6 al ko%’)gc’)&fﬂ%n aﬁhkwa@ﬁﬂ‘ﬁodlaﬂﬁy mmpahydfoxym@mxalkyttbﬂnandzhlaltyl t hi o,

R hyd
o c1s 20 MR RrsLereEPyRe K bod by a eyl et Rysterably Reimmiia -

(la), R5 |'$ych‘eg@rtcoeme°thyimthe group con5| sting of hydrogen, Cl-6 straight

| oal Pr ef er abl R5 i s hydrogen
or branched al Whéna(sglscﬁ, an (l;s 1, Rg is selected from tﬁ/e group consisting of

hydrogen, C1.¢ straight or branched alkyl, Ca¢ cycloalkyl, C1.¢ alkoxy, amino,
alkylamino, dialkyl amino, hydroxy, cyano, alkylthio, and halo. When Q?is N,
preferably R is hydrogen or a C1.3 alkyl; most preferably R® is hydrogen or
20 methyl.
When either or both Q" and Q2 are C, then R’ is selected from the
group consisting of hydrogen, C.s straight or branched alkyl, Cs.¢ cycloalkyl,
C1.6 alkoxy, amino, alkylamino, dialkylamino, hydroxy, cyano, alkylthio, and
halo. Preferably, when either or both Q" and Q2 are C,R’is hydrogen or C.3
25 alkyl; most preferably R’ is hydrogen or methyl.
In formula (la), R® is selected from the group consisting of hydrogen,
C1.6 straight or branched alkyl, and Cs.¢ cycloalkyl. Preferably, R® is hydrogen
or a C1.3 alkyl; most preferably R® is hydrogen or methyl.
In formula (la), R® is selected from the group consisting of hydrogen,
30 Cq straight or branched alkyl, C1. alkoxy, trihaloalkyl, trihaloalkoxy, amino,
alkylamino, dialkylamino, hydroxy, cyano, acetyl, alkylthio, and halo and n is 1

to 4. Preferably R® is selected from the group consisting of hydrogen, C1.3



1.3 alkyl; nost preferably R5 is hydrogen or methyl. In fornula (la),
%[3 ?scsel ect eé fromt hg group consisting of hydrogen, 30 Cl-6 straight or
branched wbloglo334@i. 6 al koxy, trihaloal kyl, trihal oal koxy, PaRiU$02/32739 |
al kyl am no, di al kyl am no, hydr oxy, cyang, acetyl, alkylthio, and halo and n
is 1 to 4. Preferably R6 is selected fromthe group consisting of

34T i : nd hal o,
hygr nis 1€'i<¥h G«A@@@Dmr ef Pgﬁbu%w??zggleg@eﬁb%gaﬁﬁg I%%%%%%goﬁsi sting
g? hgdlrgge]FIrBEPn e%ﬁ@é&“s ﬁagﬁf%yd@.gel“rﬁﬂ%@eﬂmmaadmia)1,. Mis selected
NGOR apd - o028 ot o M seleckigm ML caMaRinglny Sons: st i ng
N-C(O R, at(:iN—S&é)%ZR whereln R1s sel ecte S1 et a9,
of hydr oge§,0§h§ z,NFi%»eM-é?,dé(@)L ,C(lejzéI N-@(cbm,tganmd mr:so(?)gpég\?g?gﬁ, %ﬂsbf nd ¢
g)(/g)l) gﬁg(y:@%&ﬁdgf‘%?@e yﬁ@ﬁ\@%@%ﬁ% Owogﬁfﬁ,e?'ngbﬁgetwagyls@h-ect ed from
the group stoaightor lﬂl@n@ﬁe@alN,%n@OQREZ%Qk@i_%ﬁ:fﬁggm:%ﬁgelgfe(%&éﬁﬁagg from

i sti f hydrogen,
Eamlhﬁylg,rogﬁd °”Sr'eﬁe§92> é@fting?&fr tS(Qp)d‘ﬂBr BIIRyNFC (G)Rs elnddi-S{0)SR:afbéhe gr oup

by J AR abst

cyol oal ky P orapN e Spiccled il Metlug opr otieg 8§ oSN nind N IRy ( i) -

P¥eferab| yPreferably Rds 3ekdickad from the-groap kBRYistingBF hydoBER! AiMyILcl s C2-3

| kyl Q - is only 15 present when Mis N’ 1n>(i) and"R2 in

? or )r/rui %BCE | t§ag@i‘?21)e°fé%réﬁcfﬂ¢%aﬁ%m¢ye §léql@aikﬂdmsbmefelrwlngdF|semﬁtai Ist i ngdof5
' - , an -

of 6 entberad no Poudtbngstint BA1ES9sh Pt lFioRt afianEled SiiAnd G oai d

ﬁret gr gggtgleereg)é‘%@e"@gtr ?o%allg/ substituted by pheg?/l, %26 tg ZRg ;?gr g:él 2ct y

an
from i he gr oup & SrraBidB8Lls GuBybic.selkambrar s @HCRr:-bieienatly, 1l Kyl
oroup consy st ing ot e fosbbiioabiyl b C2a 891 ClORRR- 1 8 1

group consi sting of hydrogen, CI_3 al g Yin (ii)
Rl and’R2 Rfg§e '%@?B’Iv:tsé& fromthe group consisting of aryl 25 and a 5- or

5o e SOTTE kR Bl e bbb gptsamemaiom "
the group consisting of hydrogen, C1.4 straight or branched alkyl, Cs.
cycloalkyl, phenyl, and 5- or 6-membered heterocycle, wherein said alkyl, said
cycloalkyl, and said heterocycle are optionally substituted by phenyl, one to

20 four Cq.3 alkyl, hydroxy, oxo, alkoxy, or halo. Preferably, R" and R? are
selected from the group consisting of hydrogen, C1. straight or branched
alkyl, and Cs.g cycloalkyl. Most preferably, R' and R are selected from the
group consisting of hydrogen, Cy.; alkyl, and Cs4 cycloalkyl.

Or, in (i) R" and R? may be selected from the group consisting of aryl

25 and a 5- or 6-membered heteroaryl containing 1, 2, or 3 heteroatoms selected
from N, O, and S, wherein said aryl and said heteroaryl are optionally
substituted 1, 2, or 3 times with a substituent selected from the group
consisting of halo, C.¢ straight or branched alkyl, Ca.6 cycloalkyl, C1.6 alkenyl,
Cs. cycloalkenyl, hydroxy, Ci.4 alkoxy, oxo, amino, C1.4 alkylamino, C1.¢

30  dialkylamino, C1 alkylthio, C1.¢ alkylsulfinyl, and phenyl. Preferably, when
either R or R? is aryl or heteroaryl, the other remaining R" or R? is hydrogen,
C1.6 alkyl, or a Cs.6 cycloalkyl.



substituted 1, 2, or 3 tines with a substituent selected fromthe group
consisting of halo, Cl-6 straight or branched al kyl, C3-6 cycloal kyl, Cl1-6
al kenyl , wa33831y€!| oal kenyl , hydroxy, Cl-6 al koxy, oxo, aRCRa}S0£312789

al kyl am no, Cl1-6 3o dial kylam no, Cl1-6 alkylthio, Cl_6 al kylsulfinyl, and
phenyl . Preferably, when either RL or 12 is aryl or heteroaryl, the other

remai ni ng Rl or ABditiohally dh 98§ R st -6 cycl oal kyl... WO
03/ 033476 PCT/ USQ2/ 3273% %O?Ad(ﬂntgil%ﬁté’lgieﬁéri“ﬂﬁﬁh%'}qﬁﬂge'éﬁﬁo’ﬁgoE’%w her with
the ni t r ogk®YaArghangegitiashformaed-Gmeniterde heterocylictirg dr § 7oeNber ed

i c heterocyclic ring. The 4-8

het | ' . e red hi
rrgngtra?géchgﬁéﬁ%%g%%a'fzr%%erg%qberr"le%e*)%%% memRered heiterpeyelic mirg er ocycl i ¢
ring may cand/arthel7-12, m@fnb%rédWﬁli@ﬁé%%yﬁﬁg?ﬁp‘?ﬂa%%mamq 38

consisting_of N, O, and S. And ei't her erocyctlic ring or The
bi cycl it hBEEFeRigRIS selectag fram thegmun consisting ofisDj and &d Anyd plilesry! , one to

f Cl 3 - OX% .or, hal o. Her, ith R1
or R 5 | TeleoRyBic g o e oY R Hetefs GiGling Fdbkoe CPligadRer for m o b-
or 6- menbesuhstiteted hyoytwriye; arie four 8., &lkyw,mymoxymggélf@k%%gﬁj SYhAI,

het er ocyclj,c ri nﬂl? havi nggl or, 2 heteroatons sel’ecte e group N, O,
and S wher dFTF QeFienpup & \RnReisdinkgd bask daMiobk o referatigs Bf ang®3 ¢ ri ng

may be opiogefdrlf td ) | ith ubstituent sel ected
fromthe g?opp c%rrrl]z:éts)‘?idnrg@o; o%egg]ﬁ%@%a%@%%%%i%f?%ﬁ;mw PFEYiv) R1
and Relomaybigdiq iefepanygtiating, havikgd @i heterodterisosdlbeea T the gfodpinked to
e grou is.sele rom the group consisting o , ,
t he group %M} I te,[df Lnth p. consisting of S(O2NR, N R
C(R) 2, NC(I(yl U%MﬁfgE a e'i\'i"é@@)bd%?% eRRYElCIRY AR spigbicyelichelsroqyclie ring cnay
al kyl ), tdbd optiorall§-sibsaihked i iR cyclic group
may be opti ongl |y I_gu_bst I tut eggﬁgx‘g’héﬁ}%%ﬁg S%UCE))%F@{?}“ sg%%ggiﬁgm t?(’%hydr oxy,
al koxy, ox@OUuBCongisfing f exeraasl Rgloei t her or both Rl and R2 20 are linked to

N COR and /SRy, () R arRh® iy heliniepstibmelivieaeinaricy ) . o
The 5.7 menbar i rLng o oye e e MBer B el 8 (ool B, oo™ by
phenyl | Or@@@?’lpg@f%@i@l% RR, Cligar @@(g)&i,lamyl\,l-&‘dﬁjgl?,dwhmé& ist@re, either
25 ine. RL R orbendP oty fofth 27 el Sl Srolp 7 £3°k Lo the
membered cyclic group may be optionally substituted by phenyl, one to four
C1-3 alkyl, hydroxy, alkoxy, oxo, or halo. Preferably, either or both R' and R?
20  are linked to M when M is selected from the group consisting of S(O),NR, N-
R, C(R)2, N-C(O)R, and N-S(O)zR, (wherein R is C1. straight or branched
alkyl), to form a 4-7 membered ring. Most preferably a 5-7 membered ring is
formed. The 5-7 membered ring or cyclic group may be optionally substituted
by phenyl, one to four C1_; alkyl, hydroxy, alkoxy, oxo, or halo. Here, either
25 the R" group or the R? group, or both R" and R? are linked back to the group
L. Preferably, only one of the groups R and R? are linked back to the group
L.
In one embodiement when L is C5-C3 alkyl or C-Cj alkenyl, in (i), R’
and R? are selected from the group consisting of hydrogen, C4-C3 straight or
30 branched alkyl, C3-Cs cycloalkyl substituted with a substituent selected from
the group consisting of halo, alkyl, hydroxy, oxo, and alkoxy. Or, when L is Co-
Cs alkyl or C2-C3 alkenyl, in (iii), R" and R? together with the nitrogen atom to
which they are bonded form a 4-6 membered heterocyclic ring wherein said



L. Preferably, only one of the groups Rl and R2 are linked back to the
group L. In one enbodiement when L is C2-C3 al kyl or C2-C3 al kenyl, in
(i), Rl wod3Pz4a6 e selected fromthe group consisting of Paydrsoygat39 Cl- C3
straight or 30 branched al kyl, C3-C6 ng oal kyl substituted with a
substituent selected fromthe group consisti ng of hal o, al kyl, hydroxy,

oxo, and ahk@rycyche ringi8bpkiohsll bs@iﬁxtéb‘w ﬁ&gt nfiééﬁg%h%dgﬁ é%”)’ Rl

and R2 toget her W|ththe nitrogen atomto ey ar rma 4-6
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and R2 are I nde endently sel ecte romt e up’ co I'ng” 0
hydr ogeh af¥f Eﬂ@“@ itifed vdihg pulsiiteent salectediftom thesglmipi ¢cansigtingadfect ed

h when al kyl, in
i1y, R SR B e b ame - ¥ 8 2 Co ARVE o o R, deheiel e Londed
forma 5- oﬂrogenmmmwhuchemwara/bémdedmmw 8Pbl Riephbetegubstituted with
a substltu nt sel roup consi sting of one to two oxo and

halo. In a ‘F@F‘?W& Ci'?%dﬁioﬁ‘ﬁﬁ'f'ally $ 51'8“@12\@923 gHbstituent selegted omathe R2
t oget her V\glfdmpt&@ﬁ‘nsiﬁt Qﬂ‘eané‘tt@mlé B"%nﬁmatk?eyin aafu?ﬁqgggﬂf‘bg)&jrﬂﬁﬁ? Cis om I n

pyrrolidine rlng su3|tuteda position w

still Hnhot GEeChlriand ire(il), R’ |aEndR mgatlwrmrqr@)ﬁtrogbﬂra@orﬂtos/vhuaydfewen or

Cl-C6 stra anche RG i s selected fromthe 15 group
consi sti ngé%m (mfi?lgb GEN & Byr r@,}é‘h(é? F 'é?gg?‘rkbsﬁwt?ﬁ ahthee?rpapitipn withha figodne oxy,
tri hal oal kytom.t ri hal oal koxy, cyano, and halo. Preferably, Mis 0 or N-R
where R is hydr en and R6 is selected fromthe group consisting of
hydr ogen, C1-C2In Sgt"raﬂqjh@r embpgimentdd im0k N-R @INCAYRkwhere R ishal 0. Most

Compounds. HNg0al Br FEoT Bk oL HenEnSa AL amd RE I S ekn Famdhoup” — o

consi st nggmupa:omrst.hgaffcr@hwgérb 3= @§sﬂﬁ§igh%b’bl‘énbﬁe6%1kyl CbC alkoxy,
oxopyrrol i d ] phenyl } t hi eno[ pyrim di n-4 -one”"and 6- (4-

chl or ophengl ?qual%/lj,,)tp kaxyo YRR @i hale,. Pr YahlynoMyi$ Q;or N-R where R
is hydrogen and R® is selected from the group consisting of hydrogen, C¢-C»
straight or branched alkyl, C4-C, alkoxy, or halo. Most preferably in this
embodiment, M is O and R® is methoxy.

20 Most preferred compounds according to this invention are selected
from the group consisting of 6-(4-chlorophenyl)-3-{3-methoxy-4-[2-(3-
oxopyrrolidin-1-yl)ethoxy]phenyl}thieno[3,2-d]pyrimidin-4(3H)-one and 6-(4-
chlorophenyl)-3-{4-[2-(3-fluoropyrrolidin-1-yl)ethoxy]-3-
methoxyphenyl}thieno[3,2-d]pyrimidin-4(3H)-oné.

25 Certain compounds of formula (la) may exist in stereoisomeric forms
(e.g., they may contain one or more asymmetric carbon atoms or may exhibit
cis-trans isomerism). The individual stereoisomers (enantiomers and
diastereomers) and mixtures of these are included within the scope of the
present invention. The present invention also covers the individual isomers of

30 the compounds represented by formula (la) as mixtures with isomers thereof
in which one or more chiral centers are inverted. Certain compounds of
formula (la) may be prepared as regioisomers. The present invention covers
both the mixture of regioisomers as well as individual compounds. Likewise, it



met hoxyphenyl }t hi eno[ 3, 2-d] pyri m di n-4(3H)-one. 25 Certai n conpounds of
formula (la) may exist in stereoisoneric forns (e.g., they may contain one
or nore a8QPrawsMTE€ carbon atons or may exhibit cis-transpcsamsersssy. The

i ndi vi dual stereoisoners (enantioners and di astereoners) and m xtures of
these are included within the scope of he pr esent |nvent| on. The present
i nvention & gmderetoidsthiahe hﬁﬂg\m t;
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be prepared present invention covers both the m xture
of regioi soC sagg‘l \%er%%gﬁgﬁ]l\/ﬁg{qﬁ ‘dual conpounds. Likew se, it WO 03/033476

PCT/ US02/ 32739 Itig to beunderstooddhatias p@@émwmt@h uﬁauayé%u(' a) may exist
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0 O" xﬁ?@@%hr UAUP o (1. / piperidinyl)et hoR¥Pphenyl}-7- Ove
phenyl - ( qui nazolli none N H2-3- eOhoxy 21 B43-plethay-4-R-(10 O-~N
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henyl ) - 7- pheny1- 4( 3H) uaJnazoI i none

H2 3-{3-methoxy-4-[2-(4-phenyl-1-
piperidinyl)ethoxy]phenyl}-7-
phenyl-4(3H)-quinazolinone

H3 3-(3-methoxy-4-{2-

[methyl(propyl)amino]ethoxy}p
henyl)-7-phenyl-4(3H)-
quinazolinone

H4 3-(4-{2-
[ethyl(methyl)amino]ethoxy}-3-
methoxyphenyl)-7-phenyl-
4(3H)-quinazolinone

0 3-{4-[2-(1-azepanyl)ethoxy]-3-

methoxyphenyl}-7-phenyl-
4(3H)-quinazolinone




NHA 3-(4-{2- OO, --, [ethyl (nmethyl)am no]ethoxy}-3- N M

nmet hoxyphenyl ) - 7- phenyl N Ove Me 4(3H)-qui nazolinone N H5

3-{4-[ 2- (Woazepany| ) et hoxy] - 3- ON net hoxyphenyl } - 7- phenyl PCT/US02/32739
4(3H) - qui nazolinone 0 ~(OMe N\ \I J N WD 03/033476 PCT/US02/32739 13 H6
3-(4-{2-[4-(4-chl orophenyl)-1- 0 o~N pilperidinyl]ethoxy}-3- NI Ow

nmet hoxyphenyl ) -7-phenyl \ | J I 4(3H)-quinazolinone C H7 3-(4-{2-
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/\)@ nyl)-7-phenyl-4(3H)-

(0] . .
0 /@: NN quinazolinone
N OMe Me

H10 3-(4-{2-
[benzyl(methyl)amino]ethoxy}-
3-methoxyphenyl)-7-(4-
fluorophenyl)-4(3H)-
quinazolinone

Hil 3-{4-[2-
(dimethylamino)ethoxy]-3-
methoxyphenyl}-7-(4- '
fluorophenyl)-4(3H)-
quinazolinone




Ol nyl)-7-phenyl-4(3H o | ~~N quinazolinone J W M N H 10 3-(4-{2 O
O~~N [ benzyl (et hyl ) am no] et hoxy}- 3-net hoxyphenyl)-7-(4- N Owve M

fl uor ophewglopodis2d) ~ ~ J quinazolinone NF H | 3-{4-[2COUss2/32739

(d| met hyl am no) et hoxy]-3- 0 I N' net hoxyphenyl}-7-(4- N Ove M

fl uorophenyl)-4(3H)- qui nazolinone N WO 03/ 033476 PCT/ US02/32739 14 H12
3-(4-{2- 0\ [benzyl (nethyl)am no] ethoxy}- [ 113 3- rrethoxyphenyl)-6-(4

Cl S | NjHWNE Ve chl prophenyl )T enold 4- NI ] pyr =4 3H=onme—H13
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5 aprodrug). The pharmaceutically acceptable salts of the compounds of
formula (la) include conventional salts formed from pharmaceutically
acceptable inorganic or organic acids or bases as well as quaternary
ammonium salts. More specific examples of suitable acid salts include
maleic, hydrochloric, hydrobromic, sulfuric, phosphoric, nitric, perchloric,

10 fumaric, acetic, propionic, succinic, glycolic, formic, lactic, aleic, tartaric, citric,
palmoic, malonic, hydroxymaleic, phenylacetic, glutamic, benzoic, salicylic,
fumaric, toluenesulfonic, methanesulfonic (mesylate), naphthaliene-2-sulfonic,
benzenesulfonic, hydroxynaphthoic, hydroiodic, malic, steroic, tannic, and the
like.

15 Other acids such as oxalic, while not in themselves pharmaceutically
acceptable, may be useful in the preparation of salts useful as intermediates
in obtaining the compounds of the invention and their pharmaceutically
acceptable salts. More specific examples of suitable basic salts include
sodium, lithium, potassium, magnesium, aluminum, calcium, zinc, N,N'-

20  dibenzylethylenediamine, chloroprocaine, choline, diethanolamine,
ethylenediamine, N-methylglucamine and procaine salts.

The term “solvate” as used herein refers to a complex of variable
stoichiometry formed by a solute (a compound of formula (la)) and a solvent.
Solvents, by way of example, include water, methanol, ethanol, and acetic

25 acid.

The term “physiologically functional derivative” as used herein refers to
any pharmaceutically acceptable derivative of a compound of the present
invention, for example, a ester or an amide of a compound of formula (la),
which upon administration to an animal, particularly a mammal, such as a

30 human, is capable of providing (directly or indirectly) a compound of the
present invention or an active metabolite thereof. See, for example, Burger's
Medicinal Chemistry and Drug Discovery, 5™ Edition, Vol. 1: Principles and
Practice.
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Discovery,5" Edition, Vol.1: Principles and Practice.
Compounds of formula (la) below are conveniently prepared in

accordance with the reaction schemes and/or processes outlined or described
below.

(R™); M:.. NR'R?
i 0 \L/

(R )s\ 2’(Q )

LAY,
O IA

(R7) (la)

As will be apparent to those skilled in the art, in the processes
described below for the preparation of compounds of formula (l1a), certain
intermediates, may be in the form of pharmaceutically salts, solvates or
physiologically functional derivatives of the compound. Those terms as
applied to any intermediate employed in the process of preparing compounds
of formula (Ia) have the same meanings as noted above with respect to
compounds of formula (la). Processes for preparing pharmaceutically
acceptable salts, solvates and physiologically functional derivatives of such
intermediates are known in the art and are analogous to the process for
preparing pharmaceutically acceptable salts, solvates and physiological
functional derivatives of the compounds of formula (la). Unless otherwise

stated, @ R®. R”. R® R® R%, R, M, L, Q", Q% Q% q,r,s,t,and nare as
defined in formula (1a).

Thus compounds of formula (la) may be prepared by reaction of an
aniline of formula (11) below with a compound of formula (lll) and wherein

®, R: R",R®, R%, R4 R, M, L, Q", Q% Q% q,r, s, t, and n are as defined in
formula (l1a).

N
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5 Q% @%aq,r,s,t and n are as defined in formula (la).
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Compounds of formula (la) can also be prepared by an amide coupling
10 of the corresponding amino acid (IV) and the desired aniline (1I) in a solvent,
such as methylene chloride, with amide coupling agents such as EDC,
followed by cyclization in refluxing carboxylic acids, such as formic acid and

wherein®, R8 R’,R% R% R% R',M,L, Q" Q% Q%q,r,s,tand nare as

defined in formula (la).
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Compounds of formula (la) may also be prepared by reaction of a
compound of formula (Va)
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with a compound capable of introducing the group @ and wherein @
R%, R", R R% R% R, M, L, Q" Q% Q% q,r,s, t, and n are as defined in
formula (la) and T is a leaving group.
Thus compounds of formula (la) may be prepared from the compound
10 of formula (Va) with thea boronic acid and a palladium catalyst using a Suzuki

coupling reaction or with an organostannane reagent and a palladium catalyst
using a Stille coupling reaction.
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Compounds of formula () may be prepared by reduction of the
corresponding nitro aromatic (V1) using hydrogen and a catalyst (e.g. 10% Pd

10 on carbon), stannous chloride, or sodium dithionite

M. NR'R?
/Q/ L
O,N

(R),
(Vi
wherein R®, M, L, R" and R?, and n have the meanings defined in formula (1a)
or a group cbnvertible thereto.

15 Compounds of formula VIl wherein Mis O and R®, L, R", R? and n
have the meanings defined in formula (la) can be prepared from halo
aromatics (VIII) wherein X is chloro or fluoro and an alcohol of formula (IX) in
the presence of a suitable base such as cesium carbonate, potassium

carbonate or sodium hydride and a polar aprotic solvent such as DMF or

20 DMSO and wherein @ R® R, R% RS R, R M, L Q",Q%Q%q,r s, t, and

n are as defined in formula (la).



06 O O ~N 6-(4-Chl orophenyl)-3-[3-fluoro- 0 S NF

yl et hoxy) phenyl Jthieno[ 3,2- \ NJ d] pyrimdin-4(3H)-one WO 03/ 033476

PCT/ US02/ 82903033424 It will be appreciated by those skill e@Crrusotra27aet t hat
t he conpounds of the present invention may al so be utilized in the form of
a pharmaceutically acceptable salt or¥2solvate or physiol ogically
functional derivative thereof (e.g. 5 a prodrug). The pharnaceutically
acceptabl e salts of the conpetho 3? formula (la) include conventi onal
salts formed from pharmaceut y acceptabi®_i neRJgAI ¢ or organic acids
or bases as well as quahgg‘ s mmoni um sal t s L\bre speci fic exanpl es of
suitable acid salts inc e mal QRGQ hydr ochl oric, hydrobromc, sulfuric,
phosphoric, nitric, perchloric, io fumaric, acegp{)c, propionic, succinic,
glycolic, formc, lactic, aleftartaric, citric, palnoic, palonjc,

hydr oxymal ei ¢, Atteengtivedptdampayindscofiformiler(¥d) wheseiniMyjs Prand RintarR o,

t ol uenesulf-oni g, t hanesul f oni c, (mesyl at e i -2~ oni c,
benzenesul oﬁinﬁ,n ﬁ%%ﬁ %Wgﬁﬁm&d@?ﬂnﬁéd‘?g r@'%?%ﬁg%@e @’Egﬁéocs:ﬂ%%anni c, and
the 1ike.phEpofd bEformaizdeq)etehalashsls f Frmuld (X9 vieh Mitsunobomosluptisg.
pharmaceutically acceptable, may be useful in the preparation of salts
useful as internediates in obtaining the conpounds of the invention and

t heir pharnaceutically acceptable salt MoO®| speci fic exanpl es of suitable
basic salts include sodium |ithiumZpobtessi um magnesi um al um num
calcium zinc, N, N - 20 dibenzyl et hylened| am ne, chl oroprocaine, choline,
di et hanol am ne, et hyl enedi am ne, Nyt RA %ucan‘i ne and procai ne salts. The
term "sol vate" as used herein re?%rs to d )anpl ex of variable
stoichionetry formed by a solute (a corrpot*d of formula (la)) and a
solvent. Solvents, by way of exanple, in Lde wat er, nethanol, ethanol,

and acetic 25 REdiativély, EGnPoURIY6f hdizcw) Whdreimaviio Oeor Semdwrfi, Lye” as
used herein refers to any pharnaceuti caI_Iyé accept abl e derivatiyve of a

conpound oR'.tRi% apdashave thewneanings, defisedds Sormua (18) sapde Wﬁpﬁwdaﬁ?@e of a
conpound O;];hefnoglggl' forfu (X) and thiophenols of formula (XI) by alkylation with a

10 compound of formula (XIl) wherein T is a leaving group such as chloro,

bromo, tosylate or mesylate.

SH
ON

(R°),

n

(X1) )

15 Compounds of formula (VI1) wherein M is N.and R%, L, R", R?, and n
have the meanings defined in formula (la) can be prepared from halo
aromatics (VIII) wherein X is chloro or fluoro and an amine of formula (Xi) in

the presence of a base such as excess amine (XIII) or a trialkylamine.

20

HZN\L/NR1 R?

)



whi ch upon adm nistration to an animal, particularly a mammal, such as a 30
human, is capable of providing (directly or indirectly) a conpound of the
present iWO@adxme or an active netabolite thereof. See, f@®@CTasanpizey
Burger's Medicinal Chemstry and Dru% Di scovery, 5th Edition, Vol. 1:
Principles and Practice. WD 03/ 0334763PCT/ US02/ 32739 28 Processes for
preparing phar i caltl w2 f uncti onal
derivatives of the c%ﬁn%éo%fyn %59/069\}??@'&?\3\& |§‘§gg %%\bgn‘ﬁagng I|;(n the art.
See, e.(g. anBur bave ﬁwe\Maommldeﬂmemletfmrynldacdla)xcag beDprepaved by Beactieai t i on,

Vol . 1: Pr 5 Co formula (la) below are
conveni enltol & Fh t‘g&rﬁ'ﬁﬁgﬁu W‘P{ % eaction gch?ames a\rl1vd/ or
processes OU“ 'Gtﬁﬂp@und’@éﬁﬁ)'rr%lé (Ié’)eth/Vhch) M 7 N- QO)LRvdanMd-prepHRécRBy QY@B) q

NQ N-~RS (R7)1 (la) As parent to those skilled in the art, in
t he pr6ceseadtionoofdsyopowds @fdpdwl’aoé)a)tlﬁM'}Jﬁ‘é%@NHdﬁ“‘bﬁ”'@@Vé&b\%‘ degt

Lﬁ;;mmlagefjl ai}}ﬁ prsgﬁp%)f aq%ﬁ(?gygbﬂégguﬁﬁgé tﬁ%‘é‘éﬁ caﬁgyf%ﬂ%@f ona? derivatives

of the conpmming. (la)maagbegropard byaaiRylation b aaraminetof fomailat(XVemithoyed in
t he process of preparing conpounds of fornula %)I al%ﬁhave the sane ani ngs

as noted &boRlkylaling agespeiciorigla @8V wheiRIAdM in AIFAVINIPOURAPEesses f or
preparing 0 vates and physi ol ogically
functi onalw‘ rﬁaw&éﬁﬁ%ﬁ?ﬁ&aﬁ@%ﬁ@?ﬁ ta g%e known in the art and are
anal ogous to the process for preparing phar ITB.CEUtI cally acceptable salts,
sol vates and physi ol ogi cal,__functional derivatives of the conpounds of
formula (la). Unless other( Jse 20 staked, N0y, K8, R7, R6, R5, R2, Rl, M L,

QA, @, &B, q, r, s, t, naea |neld|nforrrula(la) Thus
conpounds of for rru(Fa)s(\La /(@B);{ prepanegd by reactlonﬁo w\ﬂg an|I|ne of
formula (I1) belowvmth ound of fQR‘iqua (rrr) a ei
(XV)
<R7)r
(X1Iv)

Compounds of formula (la) in which M is N(CO)R can be prepared by
acylation of aniline of general formula (XV1) by an acylating agent of formula

15 (XVI) and wherein wherein R? is selected from the group consisting of
hydrogen, phenyl, heteroaryl, C4-5 straight or branched alkyl, and Cz-¢
cycloalkyl.

(R ) - NR'R®

R’ )s\ 2/(Q )\ Cl/U\Rg

(R7)r
(XVI)

20



R8, R7, R6, R, R2, R, M L, @, @, B, q, r, s, t, and n are as defined
in 25 fornmula (Ia) WD 03/ 033476 PCT/US02/ 32739 29 M, NFi R HZN (~)n
(I'1) Conwouwawss4aé formula (la) wherein R5 is H can be pr@ﬂar&sdzlﬁnmn
formam di ne ester (I11) by heating with the appropriate aniline (11) in a
sol vent such as ethanol or decalin ard wherei nA, R8, R7, R6, R5, R2, RIi,
M L, Ql, Corkfourtds oftfo f (1a).

(Rl)c e 1 3% 7), rﬁ‘”'as(l?\f'““gﬂg?gﬂgs'\qq%wgwﬁ%d 2 rQﬂtﬁBﬂw} + /1 \111
(R8) s\ Qr ( @ﬂsyéﬁtmmowmhne etgweramrmmlagmxv\byran) aldpivede of fqrmu(a@;\r‘lllol 1)

Lo ot che it Befbnaf s loit et bEeatlo Bl aREIRG 1) 7 172

sol vent, such as nethylene chloride, with am de coupling age@ such as

EDC, f ol lapead V\m{cﬁiﬁé L%ﬂ%ﬁ?ﬁhlb 'OXVﬂf né'ﬁl—'lﬁﬂgoﬁ@l@@wbhé wHaréh Rsas formc
acid and er ei t,

and n arePasR dB ,|ﬁ§ed%1|,Mf6k1nQFaQ 1), S\Aoaodmmdﬁmadmggrmlasg 30 (7)
10 (R8)s7@}-@)d OHM NF~R2 L A Q NH2 HZN\ |

(T7)t o NH2
g 2/<o> /Q;
o (R),
T @* ¢
T
(R7)r
XV XX

Compounds of formula (la) in which M is O can be prepared by alkylation of a
10 phenol of formula (XX) by an alkylating agent of formula (XXI) in which T is a

leaving group and wherein ®, R, R, R%, R% R, R, M, L,Q", Q% Q% q,r,

s, 1, and n are as defined in formula (la).

(R OH
[ 0
GY I Q° ) T NRR?
(), L
@J\ (K1)
(R?)r
(XX)

15
Alternatively, compounds of this type can be made by reductive
amination of an aldehyde of formula (XXII) by an amine of formula (XV) in the

presence of a reducing agent such as a borohydride or hydrogen and a



(R&), (IV) (I')r (I 1) (R)) t QMNRR2 (R)s@(@)gNH ()~ AQ NH
(W, (VM) MLIINRIRZ (R)t O (R8%s@-(@B)g NQ QL N~Rs (7)r (la Conpounds
of forrmlwo(Baj34nmy al so be prepared by reaction of a comweaursd2/af739 or mul a
(Va) (i 7)t 0O M-L."NRRR2 (RB)Q@2, (@B)gNT"\\Q N "Rs 15 (R)r (Va)

with a corrpound capabl e of introducing 3t5he group O and wherein O R8, R7,

R6, R, R2, Ri, M L, Q, @, B, q, r, Q:dnareasdeflnedln

formula (I i r hus ynds (la) may
be prepar egé rom Eﬂﬁ%%%%gxéd&%g)rW?q; %V\% RboRo:HV'c acid
and a pal | £, @A & g| y, tusidg aaeaswlhedwwhm@ (bgaction or with an

or ganost annane reagent and a pal |l adi um cat al yst us ng a Stille coupling

reaction. WO 03/033476 PCT/US02/ 32739 31 Conpounds of forrmula (la) wherein
R5 is hydrogen may al so be prepared by reaction of a\lsulfur-cont ai ni ng
conmpound such as VI with a red ant, such as Rane i ckel, in a sol vent
such as et hanol and wherein A@ﬁtRS R7, Rg Rl M L, Q, @@ @,
g, r, s, t, and n are as deflned for (Ia}-

(R’ )s\ 2/(Q)

(R),
—
DN
(R7),
(XXI11)
5 Compounds of formula (XXII) can be prepared by acid treatment of an

acetal of formula (XXIII) in which R is alkyl and wherein @ RE R’,R®, R®,
R% R, M, L, Q" Q% Q3 q,r,s,t, and n are as defined in formula (Ia).

10

_R
0]
(R") 10

I t 0 O\L/I\O/R o

) 2@ ) o
(RG)n 10

@J\ R HO\L)\O/R

(xxm) | OOKIV)

Compounds of formula (XXI1I) can be made via alkylation of an alcohol
10 of formula (XX) with a compound of formula (XXII1) followed by the protocol as
hereinbefore described.

Compounds of formula (la) in which M is O and @ R% R’,R% RS,
R, M,Q", Q% Q3 q,r,s, 1, and n are as defined in formula (la) can be made
by reductive alkylation of amines of formula (XXV) with an aldehyde and

15 wherein for formula (XXV) G is H and @ R%, R",R%,R%, R R", M, L, Q",

Q% Q% q,r, s, t, and n are as defined in formula (la). Amines of formula



Il 7)t O/ ML~NR1IR2 (I pit O MLAF~RZ (R8)S~Q", )gq NI (R8)s-@, (@)q
~V1 (O )nl Mi NSMe ANRS (R7)r (M) (R7)r (la) Conmpounds of formula
) may We ope3aaé ed by reduction of the correspondi ng niPCTaISaz/samed i c
) using hydrogen and a catalyst (e.g. 10% Pd to on carbon), stannous
oride, or sodiumdithionite / ML~NRL R2 02N ( )n (M 1) wherein R6, M
L, Rl and I or a grou
RRv ﬁ%ﬁﬁ%%&%%%&kmgﬁ%&%t'%kﬁaﬁw elo?otél:@j gr oup

convertlblet ereto or mul Mis Oand R6, L,
Rl, R2, anmkrivativesvef fnheulw(a@(\ﬂgﬂwaiem turactainnbd prapaired bl ajkydatioroef pr epar ed

from halo aromat VI er ei.n is chloro Bt flugro and an .al.cohol of
formula (1B§ONAFO ﬁéméfﬁbbﬁ\éw]@fw@cgé’ SAFPUORKERS ngHV'ﬁEaggmqﬂlﬁngé)rfbonate

pot assi umfoﬁﬁula%vm)ero%wé@@wné yétbbsleaﬁﬁ&emmd)@rde’w@éuc sol vent such as
DMF or A 20 DVSO and wherein , R6, R5, R2, R, M L, Q, @, &3, q,
r, s, b, and n are as defined in for rrul a (la). W 03/ 033476 PCT/ US02/ 32739

32 / X HOLNRL R2 N(W)n (VIII) éIX) Alternatlvely, conpounds of
formula (VI1) wherei'n ‘M i G R2, and n have the neanings

)

(
(=)
(11
(Vi
chl

defined in fornula (I ) cgn be are& from phenol s of fornula (X) and
al cohol s of (Ro)gﬂu&_&(@ )3() unobu coupling. 5/ @ 2N (R6)n
HO\L/NR1G
(XXVII)
(R7)
(XXV) G = H
(XXV1) G = BOC

Compounds of formula (la) in which L is -C(O)CHgz- can be prepared by
reaction of an amine of formula (XV) with an alkylating agent of formula
10 (XXVIIl) in which T is a leaving group such as chloro or bromo and wherein

®, R® R, R% R R? R", M, L, Q", Q% Q% q,r, s, t, and n are as defined in

formula (1a).

(T7)t o 3 ,M\”/\T

R )s\ AQ° ) O

@J\ (R%),

R?)r
XXV

15

The compounds of formula (la) are believed to have a role in the
treatment of obesity and/or diabetes. Compounds of the present invention are
antagonists of a MCHR1 and can be used for the treatment of a disease

20 caused by or attributable to a melanin-concentrating hormone. Compounds



(X) Alternatively, conmpounds of formula VII wherein Mis 0 or S and R6, L,
R1, R2, and n have the neanings defined in forrmula (la) can be prepared
from phewolos/oaf47¢ or mul a (X) and thi ophenols of formula (RCI/Usy2/3d78Y1 at i on
with a io conmpound of formula (XII) V\hﬁrein Tis a leaving group such as
chloro, brono, tosylate or nmesylate. 77 SHT~-~-NRL R2 02N\ (R6) L n (X)

(XI'1) 15 oftmpipvadtonindyoretdica Huvigkr, sUppteddaphdtiic boHIb! Bating, alllor R2, and

n have the nmeanings defined in fornmula (la) can be prepared from hal o
aromat i cs Mdy¥assatigherein X is chloro or fluoro and an amine of formul a

Xl 11) i th . ) I 11

{ral kyl anine. B REReRt Refig SRy e BB R AR BaishERS 35
Conpounds cohditionswraligedske} suchras sbdditysdisbeleaNBeprabsiin (d(?.,yﬂ'aj,orRZ,_ and n
have t he nmeani ngs defjned in fornula (I can be prepared by reaction of
am ne ¢XI 9PPTER CH‘ED#W$Mﬂ&®ﬁ@¥§rk,@ﬁw?&frﬁ%ﬂ%e. uehiRAmedt of fornula (I a)
i n which ' : ; i Q0 of f

[ uhh ch MonfpeS(0h SRypanaBRiisnAg speashuraRFnatRlaromee of
tertiary sompundodf fasmulai (a)hinchding a sattypolvatts oophysiotagidally(| a) may be

orener o0 R dlorl Bkl e tR Yo et S cdibb e B SO 19,
?%\é )eqt Rle\ rﬁlaﬁmqﬁ%&ir%é s peOticaMyBfferti(d amouk® of b pHaracelffdal. T (R$) s~. 2,
10 composition containing a compound of formula (1a), including a salt, solvate,
or physiologically functional derivative thereof. As used herein, the term
“‘treatment” refers to alleviating the specified condition, eliminating or reducing
the symptoms of the condition, slowing or eliminating the progression of the
condition, and preventing or delaying the reoccurrence of the condition in a
15 previously afflicted patient or subject.

As used herein, the term “therapeutically effective amount” means an
amount of a compound of formula (Ia) which is sufficient, in the subject to
which it is administered, to elicit the biological or medical response of a cell
culture, tissue, system, animal (including human) that is being sought, for

20 instance by a researcher or clinician.

The precise therapeutically effective amount of the compounds of
formula (la) will depend on a number of factors including, but not limited to,
the age and weight of the subject being treated, the precise disorder requiring
treatment and its severity, the nature of the formulation, and the route of

25 administration, and will ultimately be at the discretion of the attendant
physician or veterinarian. Typically, the compound of formula (la) will be
given for treatment in the range of 0.1 to 200 mg/kg body weight of recipient
(animal) per day and more usually in the range of 1 to 100 mg/kg body weight
per day. Acceptable daily dosages, may be from about 0.1 to about 200

30 mg/day, and preferably from about 0.1 to about 100 mg/day.

The administration of compounds of the invention to an animal,

particularly a mammal such as a human, may be by way of oral (including



(R6 )n A Q1 N-RS (XV) (R7)r (XIV) Conpounds of fornula (la) in which M
IS N(COR can be prepared by acylation of aniline of general formula (XVl)
by an acywetmfgs4agent of forrmula 15 (XVII) and wherei n wh@Ca#UusoRR278%
selected fromthe group consisting of hydrogen, phenyl, heteroaryl, Cl -6
strai ght or branched al kyl, and C3-6 #ycloalkyl. (R)t N\L ~NR RZ 1 0

bcT) Usoar 97O Balantiah el Fob Rt hlrepe el alkiisiio ) 02 pe”

prepar ed Breferdblytdrabadmiristrationois evhplaped.i ne of general formula (XIX) by an

al dehyde of forpula, (XVII1) jn. th f b ydrid duci

zci:atzant or hydro “%H((is Q°§§%’5ﬁ {hgf fogHg‘£ ﬁ}s{‘ nce@ho qtﬁgr{ﬂ%@%@@\? ﬁﬁ?éﬁ’(e?(\clll Inlg) i s
or CH ' ) 0 , ,

P el B 2 6ahpbindiof Rimupa (18 i e Bdmikistered g e R s T o

(®B) q B (Rhemica, it istypically prepputefmsAhgrativeingresignt pf apRaymaceutical

composition or formulation. Accordingly, the invention further provides a

pharmaceutical composition comprising a compound of formula (la). The
pharmaceutical composition may further comprise one or more
pharmaceutically acceptable carriers, diluents, and/or excipients. The

10 carrier(s), diluent(s), and/or excipient(s) must be acceptable in the sense of
being compatible with the other ingredients of the formulation and not
deleterious to the recipient thereof.

In accordance with another aspect of the invention there is also
provided a process for the preparation of a pharmaceutical formulation

15 including admixing a compound of formula (la) with one or more
pharmaceutically acceptable carriers, diluents, and /or excipients.

Pharmaceutical formulations may be presented in unit dose form
containing a predetermined amount of active ingredient per unit dose. Such a
unit may contain a therapeutically effective dose of the compound of formula

20  (la) or a fraction of a therapeutically effective dose such that multiple unit
dosage forms might be administered at a given time to achieve the desired
therapeutically effective dose. Preferred unit dosage formulations are those
containing a daily dose of sub-dose, as herein above recited, or an
appropriate fraction thereof, of an active ingredient. Furthermore, such

25 pharmaceutical formulations may be prepared by any of the methods well
known in the pharmacy art.

Pharmaceutical formulations may be adapted for administration by any
appropriate route, for example, by the oral (including buccal or sublingual),
rectal, nasal, topical (including buccal, sublingual, or transdermal), vaginal or

30  parenteral (including subcutaneous, intramuscular, intravenous or
intradermal) route. Such formulations may be prepared by any method know
in the art of pharmacy, for example, by bringing into association the active
ingredient with the carrier(s), diluent(s), and/or excipient(s).



(XI'X) Conpounds of fornmula (la) in which Mis O can be prepared by

al kyl ation of a to phenol of fornmula (XX) by an al kyl ati ng agent of fornula
(XXI') in wbiosl33i7é s a |eaving group and wherein G, R3, RCI/URG23R3 R2,

R, ML Q@ @ &, g, r, s, t, and n are as defined in fornula (la). (I
7)t OH (R$)S "2, (QB)q NT, NF~ R2 D3R NR5 (XXI) (R7)r (XX) 15

Al ternatively, f m nati on
of an al dehyde ormi ch f%{ﬂjl%ﬂ%%@%dg OFMHWF&Q?QM | nb(?he
presence qfresented &S angc@g@umtssudfh as capkuuesbymblelks powlers oggranales; a WO
03/ 033476 PFT[ UsS02/ 32739 , 35 cat al gst and wherein | CH2CH2 and A,

R8, R7, YHONSEYr SUSPENRIONS () aqepOug AT Ngn-aguegus {'qu'Qﬁoe‘?f%?r{QaHb% Hefined in
e (ylipsy ey bl o of dRABLY b a1
t reat msnt fof owah adrsistrationfn ﬂmﬁmuhaof(a)dfxbletpr icapsiiec theRadiviegdrag kyI and
\évge(rj::c Pn’ecplasngquq%rﬁEfég q%Sggmﬁzﬁfg With Sh oF oral, 1oh-t5%ic p%rmg(;euticaﬁy , and n are
acceptable inert carrier such as ethanol, glycerol, water, and the like.
Powders are prepared by comminuting the compound to a suitable fine size
and mixing with a similarly comminuted pharmaceutical carrier such as an
10 edible carbohydrate, as, for example, starch or mannitol. Flavoring,
preservative, dispersing and coloring agent or dye can also be present.
Capsules are made by preparing a powder mixture as described
above, and filling formed gelatin sheaths. Glidants and lubricants, such as
colloidal silica, talc, magnesium stearate, calcium stearate or solid
15 polyethylene glycol can be added to the powder mixture before the filling
operation. A disintegrating or solubilizing agent such as agar-agar, calcium
carbonate or sodium carbonate can also be added to improve the availability
of the medicament when the capsule is ingested.
Moreover, when desi}ed or necessary, suitable binders, lubricants,
20 disintegrating agents and coloring agents can also be incorporated into the
mixture. Suitable binders include starch, gelatin, natural sugars such as
glucose or beta-lactose, corn sweeteners, natural and synthetic gums such as
acacia, tragacanth or sodium alginate, carboxymethylcellulose, polyethylene
glycol, waxes and the like. Lubricants used in these dosage forms include
25  sodium oleate, sodium stearate, magnesium stearate, sodium benzoate,
sodium acetate, sodium chloride and the like. Disintegrators (disintegrents)
include, without limitation, starch, methyl cellulose, agar, bentonite, xanthan
gum and the like. Tablets are formulated, for example, by preparing a powder
mixture, granulating or slugging, adding a lubricant and disintegrant and
30  pressing into tablets. A powder mixture is prepared by mixing the compound,
suitably comminuted, with a diluent or base as described above, and
optionally, with a binder such as carboxymethylcellulose, an aliginate, gelatin,

or polyvinyl pyrrolidone, a solution retardant such as paraffin, a resorption



(R7)t 011, Ro O L ORO (R8)s--,,@, (B)gNO(RE)n HOO RIO AQI 1 N
RS L O(R)r (XXI 11) (XXIV) Conpounds of formula (XXI11) can be made via
al kyl ati owooB/0ad7@l cohol to of fornmula (XX) with a conpoumdTafSot/sa7aul a
(XXI'I'1) followed by the protocol as hereinbefore described. Conpounds of
fornmula (la) in which Mis 0 and G, R R7, R6, R5, R, M,Q, @, @&, q,

r, s, t, a ductive
al kyl at i on@%‘é%%[ﬁe%&of %r%n'% érﬁ?é&%ﬁ%ﬁq/é} an a?géﬂﬁg%%é ?éh erein for
for ITU| a ( Xoantodite,skaslianat dicaléiam piospRate. REFhelfﬂxwdér,mlMuré,caQbe 2, B, q,

, and efln forrrul Am nes of fornula WO
03/ 033476 Wer a@sipes gﬁl BJH;ft%réth%SF%aﬁ%ém of
N-t - but oXygae br Qél%éﬁé Sﬁicelﬂ%élé’éF b&fgfn féﬂéll a|(1 th?&u turn
can be prepared by al kyl ation of al cohdls orrru ch Gis

t - but 0xy ca# BEFRAN. e Analicomiiveria Qlianulfabngntha p(dwdelr)mlkturE@aacbebmnt he
N (A Q (YRR En GRS aitne Saait 5 impRo iy WRmedc et KRRV )| G =
Fonct 1 on of a0 am TG of FOrmira (KUY e (% 2 8l Kyl Thg AGEnt ot 61 mul 4
forming dies by means of the add ition of stearic a0| , a stearate salt, talc or
mineral oil. The lubricated mixture is then compressed into tablets. The

10 compounds of the present invention can also be combined with a free flowing
inert carrier and compressed into dablets directly without going through the
granulating or slugging steps. A clear or opaque protective coating consisting
of a sealing coat of shellac, a coating of sugar or polymeric material and a
polish coating of wax can be provided. Dyestuffs can be added to these

15 coatings to distinguish different unit dosages.

Oral fluids such as solution, syrups and elixirs can be prepared in
dosage unit form so that a given quantity contains a predetermined amount of
active ingredient. Syrups can be prepared by dissolving the compound in a
suitably flavored aqueous solution, while elixirs are prepared through the use

20  of a non-toxic alcoholic vehicle. Suspensions can be formulated by dispersing
the compound in a non-toxic vehicle. Solubilizers and emulsifiers such as
ethoxylated isostearyl alcohols and polyoxy ethylene sorbitol ethers,
preservatives, flavor additive such as peppermint oil or natural sweeteners or
saccharin or other artificial sweeteners, and the like can also be added.

25 Where appropriate, dosage unit formulations for oral administration can
be microencapsulated. The formulation can also be prepared fo prolong or
sustain the release as for example by coating or embedding particulate
material in polymers, wax, or the like. The compound of formula (la) can also
be incorporated into a candy, a wafer, and/or tongue tape formulation for

30 administration as a “quick-dissolve” medicament.

Additionally, the present invention comprises a compound of formula

(la) in combination with at least one specie selected from the group consisting



10 (XXVI11) in which T is a leaving group such as chloro or brom and
wherein AR8, R7, R, R, R, RI1, M L, @, @, B, g, r, s, t, and n are
as defi newoiog/ o346 nula (la). ( 7)t I MI (R$)S Qi (@B )gPOrNsS@/i31739 ~1 N
\R5 (R7)r (XXVI 11) 15 The conpounds of fornula (la) are believed to have
aroleinthe treatment of obesity and}or diabetes. Conpounds of the
present i ngfahiagBnik i Mq}glﬁt ] t he
treatment of a gi segére%ghggﬁéébeﬁéi’yé}ﬂ?egttrl rﬁ?@g@ Qgﬁ%ﬁgns%ﬁdarfaoén

nel ani n- coAgemtfpairpatintartedoscle@simounds WO 03/ 033476 PCT/ US02/ 32739 37 of

the | ti h tite, control eating, and/
nduce. sat ety. THReSEBa BRI SHERt B TiskBHomanhiAnd A pelaat mont of
several  cinhshdddomslirait tih SERSESF thé%vé\ﬂid?hﬁ%@m?ﬂitﬁe%\f‘éntioﬂ%gijﬁsi on (eg.,

maj or 5 depression and/ or bipolar disorder), or anxi ety. t r eat ment
conpri ses t@Eheq By ths claims whiehefollay. a t her apeutical |y effective amount of

the conpound o | g..( e i1 salt, solvate, or.
physi ol ogi cal | yhe%g%ﬁ#i %rela(%oz?ﬁdgﬁ({;%&u%’ea"%ﬁ%r%roﬁe %ﬁeﬂf%i%%&%'ﬁs 1®an al so
conpri se tprcstapesoh thaditeratwseeri ng a therapeutically effective anmobunt of a
pharmaceutical i o conposition containing a conpound of formula (la),
including a salt, solvate, or physiologically functional derivative
thereof. As used herein, the term g, t" refers to alleviating the
specified condition, elimnating oFx%éﬁﬂ%ﬁﬁg t he synptons of the
condition, slowing or elimnating the pr S5Si the condition, and

& the colditlion in a 15 previ ously
bud he m "t herapeutically

_Qr

afflicted patient or subject.
effective anmount”™ neans an

10
3-{3-methoxy-4-[2-(1-piperidinyl)ethoxy]phenyl}-7-phenyl-4(3H)-

quinazolinone

OEt

QM"E
H,N OMe

15 4~(2,2-diethoxyethoxy)-3-methoxyaniline
To a solution of 2,2-diethoxyethanol (50 mmol, 6.71 g) was added 60%
sodium hydride (50 mmol, 2.0 g) and the solution was stirred for 10 minutes at
which point a solution of 2-chloro-5-nitroanisole (50 mmol, 9.38 g ) in DMF
was added dropwise. The reaction mixture was stirred for 18 h. The DMF

20 was removed by rotary evaporation. The residue was partitioned between
ethyl acetate and water. The organic layer was washed with brine. The
organic phase was dried over Na;SO4 and concentrated. The principal
component was purified by silica gel column chromatography. The product
was subjected to reduction over 18 h using 1 atm hydrogen and 10% Pd on

25  carbon. After the reaction took up a theoretical amount of hydrogen the
catalyst was removed by filtration.



anount of a conpound of fornmula (la) which is sufficient, in the subject to
which it is admnistered, to elicit the biological or nedical response of a
cell culwor/3dresue, system animal (including human) tRET/USe2/E28Ng
sought, for 20 instance by a researcher. or clinician. The precise

t herapeutically effective amount of t He conpounds of forrmula (la) wll

depend on hdraRl wab coRebRirste J/lHS'tIﬁ‘@ intSithedigte (5.1 E;eﬂh %QJ 'H NiMRage and

wei ght of the subject belng treated, preci se di sorder ﬂUIrln
treat ment (BMSOtR6EeVEr12 gﬁH tthed. ﬁa-t&.ﬁl‘e(Qi‘ﬂ mhe4 73 (3 2w ®AS (& ddt & rout e of

att anaant O Py EPETIER & el et Bed difirBh LGP bR cEE g e K or rut 2

(la) will be given for treatnent in the range of 0.1 to 200 ng/ kg body

wei ght of recipient (aninmal) per day and nore usually in the range of 1 to
100 nghkg body wei ght per day. Acceptable daily dosages, may be from about
0.1 to about 200 30 ny/day, ang preferabl y fromabout 0.1 to about 100

ng/ day. The adm ni stration of orrpounds of the invention to an ani mal,

particularly a rrarmal O adetman, may be by way of oral (including WO
38 sub-l i ngual ), parenteral, nasal, rectal or

t ransder nal I atTonOMePref erably oral administration is enployed.
Wiile it i(;l that, for use in therapy, a therapeutically effective
anount of of formula (la) nmay be administered as the raw 5

=]

phar maceut eiOroENaR 2 B ERTBl IS MinBRL b I Gt ilnatimBe,

further prpyiadgtution huniteséwhierabenzoipagid (50009, czmzrrmmbr)gn BaMipond of
formula (1a), The har maceuti cal co sition b&ﬂ@ 8 5 one or
more phar nf@ swesaslded i ahigride (188 Ml 34 mmal BP @MF; ents. The
io caryyer d | t 50 le in the
sense i(;():‘ (gelrsl Ehgﬁ%gi @)n giﬁ%%e ot gﬁaltﬁgbeg'ﬁlgél?tgﬁg? theta?grnul ation
and not deVayicraiiarus The reésuﬂtmgaacmi ehiorideveras afissalvedhinddCland® @i t h anot her
aspect of t e.inv n ere rovid r.ocess_for, the

prgpar ati ofP B'f'oréoﬁ a(?%ﬁe 9’@5%%5%2{“3&06%3”?96??% %ﬁgmglﬂﬂ Xing a
conmpound ofictfiAMle (4.8)) Whb'DMRP @ 4885 B DCM at 0°C was added the acid

chloride solution in 4 portions over 15 min. The reaction was stirred for 18 h

15 and the ice was allowed to melt. The solvents were removed by rotary
evaporation and the residue partitioned between water and ethyl acetate. The
organic layer was washed with brine, dried and concentrated. The product
was purified by by silica gel column chromatography affording the
intermediate as a yellow solid (7.91 g, 86%). '"H NMR (DMSO-D6): 5 1.18

20 (6H,t,J=6.9Hz),3.57 (2H, q, J = 12.1 Hz), 3.67 (2H, q, J = 12.2 Hz), 3.75
(s, 3H), 3.91 (2H, d, J = 5.1 Hz), 4.79 (1H, t, J = 5.1 Hz), 7.00 (1H, m), 7.18
(1H, d), 7.34 (1H, s), 7.82 (1H, d), 7.95 (1H, d), 8.26 (1H, s), 10.57 (1H, d).
LCMS m/z = 461 (m + Na+).

OEt

J@fﬁ“
/
Cl N



pharmaceutically acceptable carriers, diluents, and /or excipients.

Phar maceutical fornul ations may be presented in unit dose form containing
a predet ewpiop@sB4aérount of active ingredient per unit dosePCBush2/a73unit may
contain a therapeutically effective dose of the conpound of formula 20 (la)
or a fraction of a therapeutically eff#éttive dose such that nultiple unit

dosage for 3 - 13 _2a .0l i hieve the desired
therapeutiﬁpﬁlw;%f[ggtzg\}gléggég.%%ﬁrre%ﬁ%ﬂiﬁj‘%&e{j‘)—g( rrmul ati ons are
those conquin@zalingndai |y dose of sub-dose, as herein above recited, or an
appropri at L0 her eof , of active ingredient. Furthernore, such 25
phar napeutﬁéd[n?é%'?%ﬁ?%t ]?%Wsabr%’)? (ngpgg%?f‘én V@@S@POWHG ingioxang wel |

known in {{ae mhpwwatey (40 inl) BRATIMERHIIS Al dfdde LS Baugapt ed for

adm ni stration by any appfopriate route; for e e oral
(i ncl udi ngvagiadded spdiumhydipsalfite (Nagahl8 eqa8.819). tThe reaktion nixtuds ng

buccal , s I .an r pal vagi nal or, K 30 parenteral. (including
subcut anet)‘ﬁé% Q?ﬁ?{a g?r'ﬂ%% h["g'r %ﬂgéﬁ%\%g rfnoved by 19 Y?p?r@h‘?é'. Such

f or nul at i Gfise aayedes solation Wilsfb‘)(tmlfedfw_ith%(ﬂh)h RewateN Theorjdni®lkyBpar macy,
for examlﬁégWaéB” nging.into association the active ingredient wth the

carrier(s) gl (aih bringiagd cereepratad (te pivermwidecetdr 6Teslidso2532739

39 Phar nac (=1 P oral adm nistrati.o y be
pr esent od o B e B RLAREESAhE L E el BRREhERI aGOE?
granul ms; fosdBUL. i Tins revictionIARAIEARSs BoVAEHI &PES0l BndtABn Pav@Rined! | qui ds;
edi ble foans or wh or oil-in-water liquid enulsions or water-in-oil

ANl ps, . v .
emul si ons. Pgtyeen diluigagueous sediugy bicarhenpta selution and isthyl eeetate.mTbe a t abl et

or ca I j ' - Wi 0, :

non-  oxi ¢ CSHENE 866 s EpHSeaRIRIIY AR AREAE) R Uvlia el

gl ycerol , was tituraded withepatidieum dtherdeTise sokdspwersfiltsted vffoeding puré ng t he
with a simlarly conmm nuted

conmpound to sui.t abl e_fine,si a XN

phar naceutﬁ’rBQFth@r 8r 7%%’%1'55'&@3 (b%glgdpﬁﬁeﬁéaT%(ﬁNdr del - 1d442). B&H0 exanpl e,
st ar chysor ife! | i eps LIVe o Fi i 61 Oa@qjl oljari ng agent
or dyelscan(lzg?gl(')Jbetl2p'?e}i%)(r’)1'Its.'eSrgg 2#5’%’(5’?2?'? %53'%&8?'5@3??%9 a’gb\‘}\der m xt ure
as descri bed Hzb$\BS, (1kthd, 4 FIS.2 iiy)f 0.065dHged)aTi1h (dhkal Us: 8@ fHzait20 and

| ubri cant s SUCH) 85 o Hz), 7.64 (1H, dd), 7.82 (1H, d, J = 1.7 Hz), 8.20 (1H, d, J = 8.6

Hz), 8.37 (1H, s). LCMS m/z = 419 (m + H+).

OEt
OEt

3-[4-(2,2-diethoxyethoxy)-3-methoxyphenyl]-7-phenyl-4(3H)-
quinazolinone

The aryl chloride from the preceding step (0.80 g, 1.92 mmol), phenyl boronic
acid (0.35 g, 1.5 eq), bis-t-butylbiphenylphosphine (114 mg, 20 mol%),

25  palladium acetate (46 mg, 10 mol%) and potassium fluoride (0.334 g, 1 eq)
were added to a dry round bottom flask. To this was added degassed
dioxane (20 mL) and di-isopropylethylamine (0.32 mL). The reaction mixture
was heated at 70°C for 3 h. The reaction mixture was diluted with ether,

washed with 1N NaOH and with water. The aqueous washes were back



colloidal silica, talc, nmagnesium stearate, calciumstearate or solid 15
pol yet hyl ene glycol can be added to the powder m xture before the filling
oper at i onwOA3MBRITOt egrati ng or sol ubilizing agent such as PagarsozAsEB9

cal cium carbonate or sodi um carbonate can al so be added to inprove the
availability of the nedi canent when t4fe capsule is ingested. Moreover,

when desir i i tegratl ng
Agent s and i SRES gt AP ofaiO PHEn e e R cqrken R T

Sui t abl e tﬁhejpro@uchwbsqmrmtedrbyrmh@egatddmmnmmmhto@u@aﬁystcsgmé tke gl ucose

acaci ot HEGATEHAS & 3%?5% AT (6%@%i£i§%&bh B 630 B3bid et hyl ene
glycol . wexe32nfiz)erbike, gLyB 23N 486%s! S} heoe (519 gﬁ—faog )i ncl ude

25 SOdI um ol eat e, Sodi u ara e, hesi m St ear at en ’oat e,
sodi umsacet. &5é1Hsbd|=aE\Q:lebr7i %(ﬂﬂ.dmt) heO#ik22 (mﬂsmmt'égﬁe?t 58 §3H, m),

(disintegr e thout, | imtati.o st ar, thy el | ul ose,
agar, bent 03{3'?7)94 kfgﬁ 3@22}3% nos‘ilrlu'E)i gbg(qlflaﬁﬁg't@a%'g? hu?m'éd for
exanpl e, kys+preparing a powder mxture, granulating or sI uggi ng, addi ng a
| ubricant and disintegrant and 30 pressing into tablets. A powder m xture
is prepared by m xing the conpound, suitably comm nuted, with a diluent or
base as descri bed above, and Ooptl onally, with a binder such as

car boxymet hyl cel | ul osna, igrratne; Sgel atin, or polyvinyl pyrrolidone, a
sol ution retardan h raffini_alresor pt| on WD 03/033476

PCT/ US02/ 32739 @: erato©Mach as a quaternary salt and/or an
absorption ag S s bentonite, kaolin or dicalcium phosphate. The
powder mi Xt can be granuated by wetting with a binder such as a syrup,
starch pastey/ acadia nucilage or sol uti ons of cellulosic or polyneric
materi al s and forcing through 5 a screen. an alternative to granul ating,
t he poider ﬁﬂ%ﬁl@xya‘ir[%@Tmnerldmyémmxv&pheml}e? pheryilhdé3Hhd the result is
|rrperfectlf¥ iha-BRAoRbuUgs broken into granules. The granules can be

| ubri cat edt'0 prevent sticking to the tablet formng dies by neans of the
addi ti on ofo atsedution efthd diethgt acetaltfeorndhé préaddingstepni30ang) 0.066. The

| ubri d b T d f th
prosent | B HAS 4RoR SOV BbhBA A A L Flk FPESoME Hes STREN foioar 1 er -
and Compr efs ifn Al Ing aBlvehts Hof it b tangeidlbraisRUThe tosidue

15 was dissolved in THF (3 mL). To this solution was added piperidine (16 mg, 3

eq), and sodium triacetoxyborohydride (41 mg, 3 eq). The reaction mixture
was stirred for 18 h. The solvents were removed and the residue partitioned
between ethylacetate and aqueous sodium carbonate solution. The organic
layer was dried and concentrated. The product was purified by silica gel

20  column chromatography affording the title compound (30 mg, 76%). H NMR
(DMSO-Dg) © 1.20 (1H, m), 1.63 (1H, m), 1.85 (1H, m), 2.02 (4H, m), 3.20
(2H, m), 3.40 (2H, m),3.79 (1H, m), 3.90 (3H, s), 4.64 (2H, m), 7.01 (2H, m),
7.10 (1H, d, J = 7.2 Hz), 7.54 (3H, m), 7.73-7.78 (3H, m), 8.00 (s, 1H), 8.15 (s,
1H), 8.44 (1H, d, J = 8.2 Hz). LCMS m/z = 456 (m + H+).



granul ating or slugging steps. A clear or opaque protective coating
consisting of a sealing coat of shellac, a coating of sugar or polyneric
mat eri al wWoOd3a334po©l i sh coating of wax can be provi ded. DyestufShz3zzan be
added to these 15 coatings to distinguish different unit dosages. O al
fluids such as solution, syrups and el#Xirs can be prepared in dosage unit
formso that a given quantity contains a predeterm ned anount of active

i ngredient. Syrups can be prepared by dissolving the conpound in a
suitably fExamplks H@ddt5 werel preipaned weicoeditlg to the precadRer dskdritsedigh t he
use 20 of a#;on t g al cohol i c vehicle. Suspensions can be fornul ated by
di sper si nd &nif)' und in a non-toxic vehicle. Solubilizers and

enul sifiers such as ethoxylated i Qﬁltn?ﬂéﬁ al cohol s and pol yoxy et hyl ene
sorbitol ethers, preservatives, flav additive such as peppermnt oil or
naturalb sweeteners or saccharin or other artificial sweeteners, and the

| i ke can al so be added. 25 Were approprlcgte dosage unit forrrul ations for
oral adm nistration can be m crgenc formul ati on can al so be
prepared to prol ong or se as for exanpl e by coating or
enbeddi ng particul ate i me@Me waxy o | i ke. The conpound
of fornmula (la) can al oratedlntoaca a wafer, and/or
tongue tape fornul atio pr 30 admi ni stration as a "qui ck-di ssol ve"

medi carrent Addi tional h# the present invention conprises a conmpound of
formul a g} in conbl nation with at | east one specie selected fromthe

gr oup coné’f rwbﬂrmvolmlwhox phenyl}-dgehenyled(3fHheat i ng
di abet es, an agent for treating h %z% and an agent for treating
arterioscl er05| s. The foll ow ng e e intended for illustration only
and are ndtH NMR @DkI&D-D) bi 2101 (BIHemaCDae (QH )e3i02v@i, ing)) 3.58 W, mpy, the

b whi ch foll R
commerds aiT 90 28 FabF €208, BrEHZH MRS (Hhgm d 25 (et €50, 1t he
literatur qaHEwgPYS (rl, 8, P=N1Hd), Mo (1H, d, J = 2.0 Hz), 7.85 (1H, d, J = 8.3
Hz), 8.07 (1H,s), 8.30 (1H, m), 8.45 (1H, d, J = 8.4 Hz). LCMS m/z = 532 (m +
H+).

15 Example H3

I
Me

3-(3-methoxy-4-{2-[methyl(propyl)amino]ethoxy}phenyl)-7-phenyl-4(3H)-
quinazolinone
20 'HNMR (DMSO-Dg) 6 0.85 (3H, t, J =7.2 Hz), 1.51 (2H, m), 2.38 (4H, m),
2.89 (3H, br s), 3.80 (3H, s), 4.17 (2H, br s), 7.15 (3H, m), 7.56 (3H, m), 7.86
(3H, m), 8.36 (3H, m). LCMS m/z = 444 (m + H+).



N 10 3-{3-met hoxy-4-[2-(1-piperidinyl)ethoxy]phenyl}-7-phenyl-4(31.1)-
qui nazolinone OOCEt Ov CEt H2N Ow 15

4- (2, 2- diwohenyrrhoxy) - 3- met hoxyaniline To a sol ution of PCT/US02/32739

2, 2-di et hoxyet hanol (50 mml, 6.71 g) was added 60% sodi um hydride (50
rrrml 2.0 g) and the sol utlon was stirfed for 10 ninutes at which point a
sol utlon of 2-chloro-5-nitroanisole (50 mol, 9.38 g ) in DM was added
dropwi se. The reaction m xture was stirred for 18 h. The DVF 20 was renoved
by rotary evaporation. The resi dueBxamglerH4ti oned between ethyl acetate
and water. The organic | ayer was washed with brine. The organic phase was
dried over Na2SO4 and concentrated. The princi pal conponent was purified
by silica gel columm chromatography. The pr@d was subjected to
reduction over 18 h using 1 atm hy og 0%N\Pd & 25 carbon. After the
reaction took up a theoretical _xz %/%gewlet he catal yst was renoved
by filtration. WO 03/033476 P(Q 32739 The filtrate was
concentrated giving the ifnterm

W (5.21 g, 41%. 1H NMR (DMBO-DB): b
1.12 (6H, t), 3.62-3.81 m, 4.73 (3H, m, 6.05 (1 H d, J = 6.8 Hz),
6.25 (1 H d, J =1.8 H),96.63 (1 H nm. LCMS mz = 278 (m+ Na+). 5 Okt

Poro- 1 a- (HE G el R nolet o S mstheryehanyd Jsehean-48Hro o

sol ution of 2 ni tro-4-chl orobenzoqcumdu(&ém 25.2 mml) in DCM (100 ni)

dded DVF (5
\é\?gpg) © hﬁ@%&ﬁ&ﬁéﬂsﬁ%gﬁéﬁ @rJ ’_‘L Tl E'ﬁ}i 2. ﬂgrﬁmdoh'b@n@?%& e, b’S()) r L?ar y
3.4 (2H, m), 3.80 (3H, s), 4.21 (2H, br s), 7.16 (3H, m), 7.51 (3H, m), 7.86

(3H, m), 8.01 (1H, s), 8.27 (1H, d, J = 8.4 Hz), 8.36 (1H, s). LCMS m/z = 430

10 (m+ H+).
Example H5
L0
)N OMe
N/
15 3-{4-[2-(1-azepanyl)ethoxy]-3-methoxyphenyl}-7-phenyl-4(3H)-

quinazolinone
"H NMR (DMSO-Dg) 5 1.22 (4H, m), 1.60 (6H, m), 2.82 (4H, m), 3.09 (2H, m),
3.80 (3H, s), 4.14 (2H, br s), 7.14 (3H, m), 7.56 (3H, m), 7.92 (3H, m), 8.20
(1H, d, J = 8.6 Hz), 8.27 (1H, d, = 8.3 Hz), 8.36 (1H, s). LCMS m/z =470
20 (m+ H+).

Example H6

OMe
Cl




evaporation. The resulting acid chloride was dissolved in DCM To a

sol ution of 4-(2,2-di ethoxyethoxy)-3-nethoxyaniline (5.36 g, 21 mol),
triethyl awome/0$a7 g) and DVAP (0.48 g) in DCM at 0C was &daasor/seg3aci d
chloride solution in 4 portions over 15 mn. The reaction was stirred for
18 h 15 and the ice was allowed to mef. The solvents were renoved by

rotary evamyfg294-(ahibRSpR&NI et hyl
acetate. The (?r{ggm(c I ay@?pwa &agm Sf'wﬁ%ﬁt}ﬁ?ﬁgfebﬁ o&ghﬁ{ec gnt rat ed.
The product was purified byphymyl-ﬂ(tﬂaﬁ)—quinazolmanechr omat ogr aphy af f ordi ng

20 (or ) NMRIGHGE 82 eg s iinl ¢ 4212 . 2Rp Yt HamrRea e s L 122
?Z%)o ?175 3(&(%) %iﬂ(ﬁRHn %965&453)14@(2# b?%)(éggq 95’ (‘E? 3‘@ (11HZH) Q.

8.26 (15H, 739 (2th ns)7 7%’12 @Hdﬁ 7ﬁm®4mnz) E7362H( m)+8JQ@+()1H St8.1D (CHACEt N
Ove 25 C| _ /
7-chl or o- 3- %/%) ?ﬁg%ﬁ (@@ﬁjﬁgﬁyfg% %o%g%rﬂrl‘h'-§(%W)'qﬁi%§dwiznone The

i nt er nedi akdOor (om+dheye (2.52 g, 5.74 mmol) was dissolved in dioxane (40
m.), water (40 m-) and ammoni um hydr oxi de (8 m_) To this solution s was
added sodi um hydrosul fite (Na2S204Fxagpled The reaction mixture was
stirred for 20 min. The di oxane was renoved by r ot ary evaporation. The

aqueous solution was extracted with ethyl acetate. The organic | ayer was

washed with brine and concentrated to give a white lid. The solid was

added to triethylorthoformate (30 m-) and the m x was heated at 100C
io for 16 h. The reaction nixture was athonBd toy and then partitioned
bet ween di |l ute aqueous sodi um bj ca bon solutifn and ethyl acetate. The

Ty @Maporat or to give a residue
that was triturated with et aum-et her. The solids were filtered

af fordi ng pure ) 1H NVR (DVMSO-D6): 6 1.15 (6H, t, J =
7.1 HzlO 3.60

3-(4-{2-[cyc|ohexyl(methyl)amino]ethoxy}-3-\methoxyphenyl)-?-phenyl-
4(3H)-quinazolinone
'H NMR (CDCl3) 6 1.15-2.35 (CeH11), 2.90 (3H, s), 3.55 (2H, m), 3.89 (3H, s),
4.61 (2H, br s), 6.99 (2H, m), 7.10 (1H, d, J = 8.2 Hz), 7.53 (3H, m), 7.73-7.83
15 (3H, m), 8.00 (1H, d, J = 1.3 Hz), 8.20 (1H, s), 8.42 (1H, d, J = 8.4 Hz). LCMS
m/z = 484 (m + H+).
Example H8

!

3-{3-methoxy-4-[2-(4-morpholinyl)ethoxy]phenyl}-7-phenyl-4(3H)-

20 quinazolinone 'H NMR (CDCl3) 6 3.21 (2H, m), 3.58 (2H, br s), 3.74 (2H, m),
3.90 (3H, s), 4.05 (2H, m), 4.32 (2H, t), 4.71 (2H, br s), 6.99 (2H, m), 7.10
(1H, d, J = 8.2 Hz), 7.44-7.56 (3H, m), 7.75 (2H, m), 7.81 (1H, dd, J = 8.3 Hz,
J'=1.5 Hz), 8.02 (1H, s), 8.19 (1H, s), 8.41 (1H, d, J = 8.5 Hz). LCMS m/z =
458 (m + H+).

25



15 (2H, q, J :1. Hz), 3.69 (2H, q, J = 12.3 Hz), 3.79 (s, 3H), 4.00 (2H,
d, J = 5.2 Hz), 4.85 (1 H t, J=5.2H), 7.05 (1 H m, 7.15 (1 H, d, J
= 8.5 Hz)WOMR®B4(d H, d, J = 2.0 Hz), 7.64 (1 H dd), 7.8PcCuskps3u3oJ = 1.7
Hz), 8.20 (1 H d, J =86 H), 837 (1H s). LOVS mz = 419 (m+ H¥).

Ot OO0J--10Et NJla Ove N 20
3-[4-(2, 2-di et hoxyet hoxy) - 3- net hOXEi@é‘lﬁPYé H97- phenyl - 4(3H) - qui nazol i none
The aryl chloride fromthe preceding step (0.80 g, 1.92 mol), phenyl
boronic acid (0.35 g, 1.5 eq), bis-t-butyl biphenyl prosphine (114 ny, 20
nmol 99, 25 palladiumacetate (46 ng, 10 ntgo/c) and poi um fluoride (0.334
g, 1 eq) were added to a dry roand rﬁvf/l\ats is was added
degassed di oxane (20 m -) 0 -| ' ﬁl et hméam ne (0.32 nm.). The
reaction mxture was heate for The reaction m xture was
diluted with ether, 3 N NaOH and with water. The aqueous
washes were back V\D 0 476 P(ﬁll US02/ 32739 44 extracted twice with

et her. The organic por was dried and concentrated. The product was

L ol S S

M), 3.70 (2H, g, J = 12.3 He) 02 (2H, d. 51 H), 5

4, 235 (1 H (t, 1'% 50 He), 7. 05 ?ﬁ&“"ﬁﬁza{;%fl? 22((3H r’r), 7.45-7. 523 (31

nm, 7583- HNMR@DO@)6399136¢1S)32232H Hy,)3.38.(24, (), 3151RH, LAV mf z = 461
+

8 3- ot bk HR S ER1ER s A E ko bkt HRe 6599 (BHORbR 1041515 =

?glonazol Iors)zww 265pBBYERN ! 7142e7 8BEBRY m)ae FsakH, M7tde (ke ding step
o '83Hz J =1.6 Hz), 8.01 (1H, d, J = 1.5 Hz), 8.17 (1H, s), 8.42 (1H, d, J = 8.2

Hz). LCMS m/z = 506 (m + H+).

10
Example H10

T
o~

3-(4-{2-[benzyl(methyl)amino]ethoxy}-3-methoxyphenyl)-7-(4-
fluorophenyl)-4(3H)-quinazolinone
15
OEt
OEt

3-[4-(2,2-diethoxyethoxy)-3-methoxyphenyl}-7-(4-fluorophenyl)-4(3H)-

quinazolinone

'H NMR (DMSO-D6) & 1.08 (6H, 1), 3.59-3.65 (4H, m), 3.80 (3H, s) 4.02 (2H,
20 d),4.85(1H,t,J =5.1 Hz), 7.03-7.16 (3H, m), 7.38 (2H, m), 7.92 (3H, m),



mmol ) was added DCM (5 m-) and TFA (1 nmL). The solution was stirred for
15 mn and the solvents were renoved by rotary evaporation. The residue is
was di ssowoad/s37dHE (3 nlL). To this solution was added pipparisdy/sey3§ 16 ny,
3 eq), and sodiumtriacet oxyborohydride (41 ng, 3 eq). The reaction

m xture was stirred for 18 h. The sol ¥8nts were renoved and the residue

partitione agegat e i carb te solution.
The organlg Obgyér %Qé(y!ﬂé 'fé%eﬁ% @gﬁ Sﬁ’clihdgMgr@@%cm 5ur| fied by
silica gel N2a#).col um chromat ography affording the title conpound (30 ng,
76%9. 'HNWR (DWVSO-D6) 5 1.20 (11-1, m, 1.63 (1H, m, 21.85 (1H m, 2.02
(4H, m, 3.20 (2H, m, 3.40 (2H, M,3.79 (1 H m, 3.90 (3H, s), 4.64 (2H
m, 7.01 (2H, m, 7.10 (1 H_d~J = 7.2 Hz), 7.54 (3H, m, 7.73-7.78 (3H,

m, 8.00 (s, 1 H), 8.1%(s, 8N , d, J =82 H). LCOMB mz =
456 (m+ H+). WO O 176 US02/ 3453 5 Exanpl es H2-H15 were prepared
according to the edufes des@N@ed i anple H . Example H2 5 0 |

O-~-N N Owe A Xy-4-[ 2- (4-phenyl - 1- pi peri di nyl ) et hoxy]

phenyl }-7-ph 4(3H)- qui nazolinone 1H NWVR (DMSO-D6) 6 2.01 (3H, m,

2. 60 (2H, 302 (2H, m, 3.58 (2H, m, 10 3.90 (5H mM, 4.72 (2H, m,
6.98 (2H, 7.50 (3H M, 7.74 (1 H d, J =

7.1 Hz)3 731(6 {Hbﬁnzul(n!pthybamlm}ethvxz}%(rmetmowp nylpg744- Hz), 8.07 (1
5 By oA g 0 7). 100 Tz =B (1 )
3- (3- met hoky NMRZDMBOHYE) $ 20T (IHyns) NB13at (26 &) ey BM; ), aEmidH 4)3H) -
4.55 (2H, s), 6.96-7.09 (3H, m), 7.20-7.28 (2H, m), 7.44 (3H, m), 7.63-7.77
(5H, m), 7.95 (1H, d, J = 1.5 Hz), 8.17 (1H, s), 8.42 (1H, d, J = 8.3 Hz). LCMS
10 m/z=510 (m + H+).

Example H11

15 3-{4-[2-(dimethylamino)ethoxy]-3-methoxyphenyl}-7-(4-fluorophenyl)-
4(3H)-quinazolinone
'H NMR (DMSO0-D6) 5 2.51 (6H, s), 3.44 (2H, s), 3.79 (3H, s), 4.35 (2H, br s),
7.04-7.20 (3H, m), 7.38 (2H, m), 7.91-8.01 (4H, m), 8.27 (1H, d, J = 8.2 Hz),
8.36 (1H, s). LCMS m/z = 434 (m + H+).
20

Example H12
Soagas
S Me
Cl \| /)N OMe



qui nazol i none 20 1H NV\R (DMSO-D6) 6 0.85 (3H, t, J = 7.2 Hz), 1.51 (

2.38 (4H,

m, 2.89 (3H, br s), 3.80 (3H, s), 4.17 (2H, br s), 7.15

2H, m,
(3H,

m, 7.56 weH3/osu767.86 (3H, m, 8.36 (3H, m. LCVB nlz =PeaAISpmB273H+) . WO
03/ 033476 PCT/ US02/ 32739 46 Exanple H4 Ol O-~N*Me N OV M N 5
3- (4-{2-[ et hyl (net hyl ) am no] et hoxy} - 3- #8t.-hoxyphenyl ) - 7- phenyl - 4( 3Fn-

g’?iﬁ%h e S GrERRghantlethoxy)-simcuiodgeny ety (5 T
(1L H s).

br s),

m, 7.86 (G%Hprapher&lllhlérﬂo[ﬂlz -d]pyrimidine4(3 cﬁheJ 8.4 Hz), 8.36
LCVS m z 430 io (m+ H+). Exanple H5 N O~j) NOw N

Is 3-{4-[2-(1- azepanyl)et hoxy] - 3- net hoxyphenyl } - 7- phenyl 4(3H)-
gui nazol i none 1H NMR ( DVMBO D6) 6 1.22o¢4AH, m, 1.60 (6H m, 2.82 (4H m,

3.09 (2H, n), 3.80 (3H, s), 140(2H br s), 7.14 (3H, m), 7.56 (3H m,
7.92 (3H_m, 8.20 (1 H g Et8.27 (1 H, d, J = 8.3 Hz), 8.36 (1
H s). LOMS ml 47032 .ExaaneHGOION\INO\/EI\L]CIV\D

03/ 033476 KK 7%

10

15

20

25

6-(4-chlorophenyl)-3-[4-(2,2-diethoxyethoxy)-3-
methoxyphenyl]thieno[3,2-d]pyrimidin-4(3H)-one.

To a solution of methyl 3-amino-5-(4-chlorophenyl)-2-thiophenecarboxylate
(2.0 g, 7.47 mmol, Maybridge, Inc) in ethanol (20 mL) was added
dimethylformamide dimethyl acetal (2.5 mL, 2.5 eq, Aldrich). The reaction
mixture was refluxed in a 90°C oil bath for 3 h at which point the solvents
were removed by rotary evaporation. Coevaporation with toluene removed
the excess dimethylformamide dimethyl acetal. To the resulting residue was
added ethanol (20 mL) and 4-(2,2-diethoxyethoxy)-3-methoxyaniline (2.3 g,
1.2 eq, Example H1). The reaction mixture was heated to 100°C for 36 hours.
The solvent was removed by rotary evaporation and the product purified by
column chromatography followed by recrystallization from hot MeOH yielding
the intermediate (0.82 g, 22%). 'H NMR (CDCl3) 5 1.22 (6H, 1), 3.63-3.83
(4H, m), 3.90 (3H, s), 4.14 (2H, d, J = 5.3 Hz), 4.92 (1H, 1, J = 5.2 Hz), 6.97
(2H), 7.06 (1H, d, J = 8.5 Hz), 7.46 (2H, d, J = 8.5 Hz), 7.58 (1H, s), 7.68 (2H,
d, J =8.4 Hz), 8.24 (1H, br, s). LCMS m/z = 501 (m + H+).

3-(4-{2-[benzyl(methyl)amino]ethoxy}-3-methoxyphenyl)-6-(4-
chlorophenyl)thieno[3,2-d]pyrimidin-4(3H)-one.



3-(4-{2-[4-(4-chl orophenyl)-1-pi peridinyl]ethoxy}-3-nethoxyphenyl)-7-
phenyl - 4(3H) - qui nazoli none "H NMR (CDCI3) 6 2.00 (2H, m, 2.32 (2H, m,
2.70 (1 HByvOomB/3RA788 (2H, m), 3.44 (2H, m, 3.75 (2H, m, PEBTAG0Y/3H39 S) ,
4.52 (2H, br s) 6.92-7.07 (4H, m, 5 7.29 (2H, n), 7.32 (2H, m, 7.53 (2H,
m, 7.73 (2H, , 8.00 (1 H s), 8175’(1H d, J =11.6 Hz), 8.30 (1 H d,

oo *ﬁ%ﬂwﬁf aibeion g tle Protiupt ok s Heceling step S nfett %‘;“hﬁii?p'se
net hoxy phisayylaminghacydrding(t3 the groceaiziod describedlid Brdrnpledd! pyovddad 15- 2. 35
E%Hlﬁg fh%%'q%%%“? §58( gHHz;T) 73539(éﬁH’ rr)s) ‘7. ;136% gcz),HwbzssH) rr;5 >
21 20_( 411 82“FZ‘NM§ ,ﬁ[ﬂc@xﬂ)ﬁg @2#%& B. ou(/?' s)8441% g“ Ith), %68](2*' gnj 702. LCVB
3-{ 3- net h(i%}'} 21-'{02(1(HL dmlr=pl8cﬁ Hay1 728 KaAy$), ﬁitﬂeﬂww},m) ﬁh‘é&mmH,zﬁ()aﬁ)mzo

e R

7.10 (1 H d, 744756 (3H m, 7.75 (2H m, 7.81 (1 H dd,
J = 8.3 Hz, ' 8.02 (1 H s 8.19 (1 H, s 8.41 (1 H d, J =
8.5 Hz). Emmpipa J-I13$g5( nwer%)oreaer 99%'392196 '-PCT&I%OEV es,g’
described in Example H12.
10 Example H13
Me
S
N OM
oy o
N

6-(4-chlorophenyl)-3-{4-[2~(dimethylamino)ethoxy]-3-
methoxyphenyl}thieno[3,2-d]pyrimidin-4(3H)-one
. "H NMR (CDCl3) & 3.03 (6H, s), 3.90 (3H, s), 3.78 (2H, m), 3.91 (3H, s), 4.63
15 (2H, m), 7.01 (2H, m), 7.11 (1H,d, J = 8.3 Hz), 7.48 (2H,d, J = 8.6 Hz), 7.61
(1H, s), 7.68 (2H, d, J = 8.6 Hz), 8.26 (1H, s). LCMS m/z = 456 (m + H+).

Example H14
o O\/\I}]/\Me
S N oMe M€
Cl \ N J |
20 6-(4-chIorophenyl)-3-(4-{2-[ethy|(methyl)amino]ethoxy}-3-

methoxyphenyl)thieno[3,2-d]pyrimidin-4(3H)-one
"H NMR (CDCls) 8 1.54 (5H, m), 2.97 (3H, s), 3.51 (2H, m), 3.90 (3H, s), 4.66
(2H, m), 6.98 (2H, m), 7.11 (1H, d, J = 8.4 Hz), 7.48 (2H, d, J = 8.6 Hz), 7.56
(1H, s), 7.68 (2H, d, J = 8.4 Hz), 8.15 (1H, s). LCMS m/z = 470 (m + H+).

25



Example H9 0 O-\N | N1 Ov Me 014: N

3-(3-net hoxy- 4-{2-[ nmet hyl ( 2- phenyl et hyl ) am no] et hoxy} phenyl ) - 7- phenyl -

4( 3H) - quiweaslszsaee 5 'H NVR (CDCI3) b 2.99 (3H, s), 3.22CTas02/83739 3. 38
(2H, m, 3.51 (2H, t, J =4.7 Hz), 3.82 (3H, s), 4.54 (2H, t, J = 4.7 Hz),
6.99 (2H, m, 7.10 (1H d, J = 8.2 Hz¥2 7.26-7.36 (5H, m, 7.44-7.56 (3H,
, 7.75 (2H, m, 7.82 (1 H, dd, > , J' =1.6 Hz), 8.01 (1 H d, J
1.5 Hz), 8.17 (1 H s), 8.42 (15E|_)|(,ana§|e§|-|':[§8-2 Hz). LCMS mz = 506 (m +
). 10 Exanple HIO O O--"N / M NOWw NF

-(4-{2-[benzyl (et hyl ) am no] et hoxy} - 3- met hoxyphenyl ) - 7- (4-

| uor ophenyl ) -4(3H)-qui nazolinone 1§ O 0 = Mave N F

-[4- (2, 2- di et hoxyet hoxy) - 3- et h%xyp en-(4-f| ll{orophenyl )-4(3H) -

ui nazol i none 1H NWR ( 8 N6H"t)OM8. 59-\& 65 (4H, m, 3.80 (3H,
)

2

”3

, 4.02 (2H, 20 d), 4.8 HN\tiJz= 5.1 Hz), 7.03-7.16 (3H, m), 7.38
H m, 7.92 (3H n), WO 03/033476 PBCT/ US02/ 32739

6-(4-chlorophenyl)-3-{4-[2-(diethylamino)ethoxy]-3-
5 methoxyphenyl}thieno[3,2-d]pyrimidin-4(3H)-one
"H NMR (CDCl5) 5 1.54 (6H, m), 3.027 (4H, m), 3.61 (2H, m), 3.89 (3H, s),
4.55 (2H, m), 6.99 (2H, m), 7.11 (1H, d, J = 8.4 Hz), 7.47 (2H, d, J = 8.4 Hz),
7.58 (1H, s), 7.68 (2H, d, J = 8.5 Hz), 8.21 (1H, s). LCMS m/z = 484 (m +
H+).

~0NO wW—"+Ww

10

Example H16

O\/\NHZ

g X
(ol A\ | B
N

3-[4-(2-aminoethoxy)-3-methoxyphenyl]-6-(4-chlorophenyl)thieno[3,2-
15 d]pyrimidin-4(3H)-one trifluoroacetate salt

O
/@O\/\N)Lc)k
H
O.,N OMe

tert-butyl 2-(2-methoxy-4-nitrophenoxy)ethylcarbamate
To a solution of 4-nitroguiacol (5.0 g, 30 mmol), tert-butyl-2-
20  hydroxyethylcarbamate (5.3 g, 33 mmol) and triphenylphosphine (9.8 g, 37.5
mmol) in THF (50 mmol) was added dropwise diisopropylazodicarboxylate
(7.4 mL, 37.5 mmol). The reaction mixture was stirred for 1 day. The solvent
was removed by rotary evaporation and the residue was dissolved in
chloroform and loaded onto a silica gel column. The product was eluted with
25 50% ethylacetate in petroleum ether giving the product as a white solid. 'H
NMR (CDCl;) 6 1.46 (9H, s), 3.63 (2H, dd, J = 5.4 Hz, J' = 10.2 Hz), 3.96 (3H,



49 8.00 (1 H, s), 826 (1 H d, J =8.4Hz), 836 (1 H s). LCVMS nlz = 501
(m+ Na+). O NN OOve [/ Me NF/5

3- (4-{2- [wernzpbynet hyl ) am no] et hoxy} - 3- met hoxyphenyl ) - 7- ( £CT/US02/32739

fl uorophenyl)-4(3H)-qui nazol i none 1H NVR (DMBO-D6) 6 2.75 (3H, s), 3 37
(2H, s), 3.91 (3H, s), 4.25 (2H, s), #55 (2H, s), 6.96-7.09 (3H,

oy, 8 17 (LG s 0 2 T 10605 OF. = B el @asﬂz me
Exanpl e Hid, Jo=®,6velz),J7.90 OMe, &8, J NSFO/HZJ,H’ 2.6 Hz). LCMS m/z =335 (m +
3-{4-[ 2- (ﬂgéwg hyl am no) et hoxy] - 3- met hoxyphenyl } - 7- (4-f | uor ophenyl ) -

4( 3H) - qui i none 1H NI\/R(DIVISODG) 6 2.51 (6H, s), 3.44 (2H s), 3.79

(3H, s), 4.35 (2H br s), 4-7.20 (3H, m), 7.38 (2H, m), 7.91-8.01 (4H,
m, 8.27 (1 H, \8]/8\2/U\Hz) 8.36 (1L H s). LCMB mz = 434 (m+ H+). 20
Exanpl e H12 O NS R Ove Me U WD 03/ 033476 PCT/ US02/ 32739 50

3-(4-{2-[ ben %e no] et hoxy} - 3- met hoxyphenyl ) - 6- (4-
chl orophen'SHN)thl en(?[ 2-d] pyri m din-4(3H)-one. CEt

5  tert-butyl 2-(4-amino-2-methoxyphenoxy)ethylcarbamate

The material from the preceding step was dissolved in ethanol and subjected
to reduction with 1 atm hydrogen and catalytic 10% Pd on carbon dust. The
mixture was stirred overnight. The catalyst was removed by filtration and the
filtrate was concentrated and the product purified by silica gel column

10  chromatography giving the product (5.7 g, 68% vield). "H NMR (CDCls) & 1.46
(9H, s), 3.49 (2H, m), 3.83 (3H, s), 4.01 (2H, m), 5.30 (2H, br s), 6.60 (2H, m),
6.80 (1H, d, J = 8.4 Hz), LCMS m/z = 305 (m + Na+).

o)
0 o~ J\
ClMNQOMe
)
N

15 tert-butyl 2-[4~(6-(4~chlorophenyl)-4-oxothieno[3,2-d]pyrimidin-3(4H)-yl)-
2-methoxyphenoxy]ethylcarbamate
"H NMR (CDCly) & 1.48 (SH, s), 3.62 (2H, m), 3.92 (3H, s), 4.16 (2H, m), 5.15
(1H, br s), 6.93-7.08 (3H, m), 7.47 (1H, d, J = 8.4 Hz), 7.56 (1H, s), 7.68 (1H,
d, J = 8.6 Hz), 8.16 (1H, s). LCMS m/z =550 (m + Na+). Calcd: C, 59.14, H,
20 4.96, N, 7.96. Found: C, 58.85, H, 5.03, N, 7.85.

e :\»LDE

3-[4-(2-aminoethoxy)-3-methoxyphenyl]-6-(4-chlorophenyl)thieno[3,2-
d]pyrimidin-4(3H)-one trifluoroacetate salt

O\/\NH



0-ZZQO1-~C&t d SJ OW N5

6- (4- chl or ophenyl ) -3-[4- (2, 2-di et hoxyet hoxy) - 3-

met hoxyphwoywBosdareno[ 3, 2-d] pyri m di n-4(3H)-one. To a sol eCirarsow$278et hyl
3- am no- 5- (4-chl orophenyl ) - 2-t hi ophenecar boxylate (2.0 g, 7.47 mmol,
Maybridge, Inc) in ethanol (20 nlL) was>4dded 1o di net hyl f or mam de di net hyl

acetal (2 e xtur I uxed in a
90C oi | ba??lw?%p?a %éaﬁg{orﬁ‘hltﬁ% %%eildr'{éré]%? @@P\}ﬁa&%\mw rv}é?ﬁﬁ%‘iecl)y rotary
evapor at i oBCl\b()‘enﬂQMhrlﬂuomacbut eklgeftenlr)e nPre deadtion B8ERESwas stirred

di met hyIf de di g/ acetal. To the resulting residue was added

et hanol n?@) ﬁﬁtez olvehtsrEeyedyipIary %Pﬁ@%@arﬁﬂdﬂi@r@&d&eg, 15 1.2
eq, Exampl gumi .xt t r rs. The
sol vent m@r%ﬁ%\yga@é%@?gr@gu%aﬂg |on an%tﬁ%eéog?%%gn(ﬁ ggﬁrtsgisgggby

col umm ThrG@&togr 5% ylelldl)o\hbﬂll\:ﬁ?((ﬁmyﬁawmzat mn3fe20lH ey, ARPRMI el di ng

g e R ALy

6.97 20(2$-))LCM$)6n/Q1=Jrizggm.|J|-ﬁ85Hz) 7.46 (2H, d, J = 8.5 Hz), 7.58 (1
H s), 7.68 (2H, f824(1H,br,s).Lc1v5n1z:51(m+
H). OON S1I / M Ul- O NOW N

3-(4-{2-[ benzyl (net hyl ) am no] et hoﬁ%}éﬁ- hgzxyphenyl )-6-(4- 25

chl or ophenyl )t hi eéno[ 3, 2-d] pyri m di T~ QE%E- e. WD 03/033476 PCT/ US02/ 32739
51 Reductive am nation of the product fromthe preceding step with

N- et hyl - N- benzyl am ne accordl ng to the procedure described in Exanple H

provided the title conpound. 'H NMR @9\/6\@ H m, 3.90 (3H, s),
4.43 (2H, m, 4.68 (2H, g_) 702 “
Cl

6-(4-chIorophenyl)-3-(4-{2-[(4-isopropy|benzyl)amino]ethoxy}-3-
methoxyphenyl)thieno[3,2-d]pyrimidin-4(3H)-one

The title compund from Example H16 (30 mg, 0.055 mmol) was dissolved in
15 DMF (1 mL). To this solution was added 4-isopropylbenzaldehyde (10 mg,

1.2 eq) and sodium triacetoxyborohydride (23 mg, 2 eq). The reaction mixture

was stirred 18 h and then loaded onto a silica gel column. The product eluted

with 20% ethanol / DCM giving the title compound (12 mg, 40%). 'H NMR

(CDClg) 6 1.25 (6H, d), 2.90 (1H, m), 3.22 (2H, m), 3.85 (3H, s), 4.36 (2H, m),
20 6.91-7.09 (3H, m), 7.25 (3H, m), 7.46 (3H, m), 7.53 (1H, s). 7.67 (2H, m), 8.14

(1H, s). LCMS m/z = 560 (m + H+).

Example H18

1 J@[O$w
S Me

N
25
6-(4-chlorophenyl)-3-(4-{2-[(4-isopropylbenzyl)(methyl)amino]ethoxy}-3-
methoxyphenyl)thieno[3,2-d]pyrimidin-4(3H)-one



5 (2H), 7.10 (1 H, d, J = 8.5 Hz), 7.28 (2H, s), 7.48 (4H m), 7.48 (1 H
s), 7.67 (2H, d, J =8.3 Hz), 7.73 (1 H m, 819 (s, 1 H. LCMS nlz = 532
(m + H+) wotsasares H13-H15 were prepared according to th@Cprusenshises
described in Exanple Hl12. 10 Exanple H13 Ol ONMe C S NI 14- OV Me

6- (4- chl or ophenyl ) - 3- {4-[ 2- (di net hyl anPho) et hoxy] - 3

e e BTN s Bl YT Ml M SR (5

M. 7.11 (@) @nd 8% f@rmu@aqld ( m18) (D¢ solution was. r@ﬂhtzéd fof.ZH. TheH, s),

L128N(N§:_l Ngolyénts vge g I"_‘ﬁ@\\/g% 0% ai)or@tm ancﬂhze proléﬁgt wgans Eurlf c)ad byExarrpI ©

6-(4 o

WEE hoxypheny i Lor snel s oid ”fifa%ﬁ.%b“%‘m%mm**ﬂeﬁﬁw%?Ucwa %) 154 (sh
95 @Kﬂ DCh) 811.25 npl) 234©(03+(I3$a,, 2590 (2H,816), 3(BFH(2H) m),63.96 (2H n,

Zziﬁ 81 T @ si 72} Cot By pB R b, e B o g A O

03/ 033476 &mmx)swasaw%) ms&z&ml g8 1.5 19z) 895 (1M, L@Ms%/i\'-% M J
-0--~ N 6;(4- Ig[hl orophenyl ) -3-{4-[2-(di et hyfam no) et hoxy] -

nmet hoxyphe eno[ 3,2-d] pyri mdin-4(314)-one

10 Examples H19 ~H24 were prepared according to the procedures for H17

and H18.
Example H19
L SO
S
N OMe Cl
Cl \ I N/)
15 3-(4-{2-[(4-chlorobenzyl)amino]ethoxy}-3-methoxyphenyl)-6-(4-

chlorophenyl)thieno[3,2-d]pyrimidin-4(3H)-one
H NMR (CDCls) & 3.85 (2H, m), 3.95 (3H, s), 4.36 (2H, m), 4.43 (2H, m),

6.91-7.17 (3H, m), 7.28-7.53 (5H, m), 7.57-7.84 (4H, m), 8.26 (1H, 5). LCMS
m/z = 552 (m + H+),
20

Example H20
SONEA0!
S Me
N OM Cl
cl Q| ) e
N

3~(4-{2-[(4-chlorobenzyl)(methyl)amino]ethoxy}-3-methoxyphenyl)-6-(4-
25 chlorophenyl)thieno[3,2-d]pyrimidin-4(3H)-one
'H NMR (CDCl3) 5 2.38 (3H, s), 2.92 (2H, t, J = 6.1 Hz), 3.64 (2H, s), 3.90
(3H, s), 4.21 (2H, t, J = 6.1 Hz), 6.96 (3H, m), 7.32 (4H, m), 7.46 (2H, d, J =



1H NVR (CDCI3) b 1.54 (6H, m, 3.027 (4H, m, 3.61 (2H, m, 3.89 (3H, s),
4.55 (2H, m, 6.99 (2H, m, 7.11 (1 H, d, J 8.4 Hz), 7.47 (2H, d, J = 8.4
Hz), 7.580(0%083476¢), 7.68 (2H, d, J,= 8.5 Hz), 8.21 (1 H, PEX/USLIBB3M z =
484 (m+ H+). 10 Exanple H16 Ol OOve ~NH2 CI S N -TFA N

3-[ 4- (2- am noet hoxy) - 3- met hoxyphenyl ] -8 (4-chl or ophenyl ) t hi eno[ 3, 2- 15

d] pyri m di o f reacht at I v 4 N Owve
tert - but yImg?@wnbﬁ?gg%-s}--}nptgr(gghgh‘gx%'gﬂ%)l %grﬁb(gnkgté%’wsa'ﬁé%l— -l?tG%n of

4-ni trogui(acslH¥)5. 0 g, 30 mmmol ), tent-butyl-2 20 hydroxyethyl carbamate (5.3
g, 33 mmol) and triphenyl phosphine (9.8 g, 37.5 mmol) in THE (50 mmol ) was
added dropw se diisopropyl azodi carboxylate (7.4 nL, 37.5 nmmol). The
reaction mxture was stirred for E)éiﬁ?( |e'§t]21sol vent was renoved by rotary
evaporation and the residue was di sso Be In chloroformand | oaded onto a
silicasgel colum. The product was eluted with 25 50% et hyl acetate in
petrol eum ether giving the product as a white solid. 1H NWVR (CDCI 3) 6 1.46

(9H, s), 3.63 (2H, dd, J = 5.4 Hz,0X= A2 N H, WO 03/ 033476

PCT/ US02/ 32739 53 s), 4.17 (24 di, 5.3 Hz HJ' 0.4 Hz), 6.95 (1 H,

d, J = 8.9 H), 7.76 d = N6 Fz) OMe 90 (1 K df, J = 9.0 Hz, J' =
35 \Lay/+

2.6 Hz). LCMB Mz = N/IOI' O~ NOI~H

6-(4-chlorophenyl)-3-(4-{2-[(4-fluorobenzyl)amino]ethoxy}-3-
methoxyphenyl)thieno[3,2-d]pyrimidin-4(3H)-one
"H NMR (CDCl3) & 2.10 (2H, s), 3.28 (2H, m), 3.83 (3H, s), 4.13 (2H, s), 4.30
10 (2H, m), 6.91-7.12 (5H, m), 7.44-7.53 (5H, m), 7.66 (2H, d, J = 8.6 Hz), 8.12
(1H, s). LCMS m/z = 558 (m + Na+).

Example H22
L OO
S Me
N oM F
cl L ©
15 N

6-(4-chlorophenyl)-3-(4-{2-[(4-fluorobenzyl)(methyl)amino]ethoxy}-3-
methoxyphenyl)thieno[3,2-d]pyrimidin-4(3H)-one
"H NMR (CDCls) 5 2.39 (3H, s), 2.95 (2H, t, J = 6.1 Hz), 3.67 (2H, s), 3.90
(38H, 8), 4.22 (2H, t, J = 6.1 Hz), 6.91-7.06 (5H, m), 7.32 (2H, m), 7.46 (2H, d,
20 J=8.6Hz).7.55(1H, s), 7.68 (2H, d, J = 8.6 Hz), 8.16 (1H, s). LCMS m/z =

550 (m + H+).
Example H23
o @:O\/\”/\@
S
N oM CN
Cl O ©

25 N



H2N Ove s tent-butyl 2-(4-am no-2-nethoxyphenoxy) et hyl carbamate The
material fromthe preceding step was dissolved in ethanol and subjected to
reduct i orwaiio3ds7@at m hydr ogen and catal ytic 10% Pd on car pon/uboss2739he

m xture was stirred overnight. The catal yst was renoved by filtration and
the filtrate was concentrated and the 'product purified by silica gel
colum io chy {ehigropHeh - - NVR
(CDCI3) b 1. 4%@ % XII—P‘ di{diglég??[é@ J];ﬂ/rlrﬁﬁ?i’mﬂ(ﬂ)-i&)y)ﬂ-!" 5. 30
(2H, br s) 6 60 (;met xypl@rwyaqthyl}anmnp)me&hw]ber)zommxs mz = 305 (m+

glafrzl (6- (4 ch O@Bé:é?] |:§j¥§( ot & g\%{)ﬂ g]%@&?%e ﬂ%((éh $)4-22

2 met hoxy KRidndxy Jes. myllzygaebamew 3H,HnNM?46m &H,bm}.- ﬂS?@H, my)8.18. 62 (2H,
,3928,? Lq@16(2 (1 H br s), 93708(3H m, 7.47
(1 H d, Hﬁ) $ miz §6?im-1""§‘)"')768(1H d, J =86 H), 816 (1 H,
s). LCVMS nlz 550 (m+ Na+). Calcd: C, 59.14, H 20 4. 96, N, 7.96. Found:
C, 58.85, H, 5.03, N, 7.85. 01 0 ~,NH2 G S Owe TFA 3-[4-(2-am
i noet hoxy) - 3- met hoxyphenyl | - 6- ( 4- EixaorulpH24/1 ) t hi eno[ 3, 2-
dlpyrimdin-4(3H)-one trifluoroacetate salt WO 03/033476 PCT/US02/ 32739 54
To the material fromthe preceding step (100 ng, 0.19 nmol) was added DCM
(1 nm) and trifluoroacetic acid (1 nL) action mxture was stirred
for 20 mn and the solvents renoveéd \fe\eIVap on and the residue

punped under a hi gh vac 3&\2 tiMée corm d as a tan solid
5 (105 ng, 100%yie CDQ%) 6 7 (2H, m, 3782 (3H, s), 4.24
H, = 8.5 Hz), 7.09-8.03 (3H, m,

(2H n), 7.09-7.29 (3
8.41 (1 H,
10 4~{[{2-[4-(6~(4-chlorophenyl)-4-oxothieno[3,2-d]pyrimidin-3(4H)-yl)-2-

methoxyphenoxylethyl}(methyl)amino]methyl}benzonitrile
"H NMR (CDCl3) 5 2.38 (3H, s), 2.95 (2H, t, J = 5.9 Hz), 3.73 (2H, s), 3.90
(3H, s), 4.22 (2H, t, J = 6.0 Hz), 6.93-7.01 (3H, m), 7.45-7.56 (5H, m), 7.62-
7.71 (4H, m), 8.16 (1H, s). LCMS m/z = 579 (m + Na+).
15
Example H25

SO :
M
S N OMe '°

Ci \I /)

6-(4-chlorophenyl)-3-{3-methoxy-4-[2-

20 (methylanilino)ethoxy]phenyl}thieno[3,2-d]pyrimidin-4(3H)-one
To a solution of 6-(4-chlorophenyl)-3-(4-hydroxy-3-methoxyphenyl)thieno[3,2-
dpyrimidin-4(3H)-one (96 mg, 0.25 mmol, the preparation of which may be
found in Example K1) in DMF was added 2-(methylanilino)ethyl
toluenesulfonate (153 mg, 0.50 mmol) and cesium carbonate (0.24 g, 0.75

25 mmol) and the mixture was stirred with heating at 75°C for 12 h. The reaction
was allowed to cool and a 10 mL solution of 20% water/ ethanol was added.

The resulting precipitate was filtered and dried in a vacuum oven to give the



s). LCMs nfz = 428 (m+ H+). Exanple HI7 10 o0l ~H S~ C | NOw N
6- (4-chl or ophenyl )-3-(4-{2-[(4-isopropyl benzyl ) am no] et hoxy} - 3-

met hoxyphwoyBpsdareno[ 3, 2-d] pyri m di n-4(3H) -one The titl e ecmFms02i3f78OmM
Exanpl e H16 (30 ng, 0.055 nmol) was dissolved in 15 DMF (1 nmL). To this
sol uti on was added 4-isopropyl benzal def§de (10 ng, 1.2 eq) and sodi um

tri acet oxytis ebmabude (§ , : Q?éj } inred 18 h
and then | oaded gnto 6(1 g?lnf%gog/%f%owyn]ﬁ@ e %ﬁ@%ﬁéﬁﬁkﬁ”zm
ethanol / DM JBURKG tihs &7 Hz), @6aidknt J(22.3Hg), 608) (2H, d, IMR7.2(1GD1 3) 6
1.25 (6H, _ 1 K, 22 (24, 3 3H s 4.36 (2H m, 20
6. 91- 7. 09 ??ﬁ 722m8Q5§| g1} Z@Q’ (2?;{,9?71_—4 -6('%7: 786??"}7"55‘):(81%9 (L, S)?f—@M% oH ),
8,14 (L Hn/s 5 518QuD+Hz). SCERA FORTHHATINGSBIRHEOHS, 62,78 H) 4 BMnOVE Me |
6- (4- chl or 68fenfPYOB_ € 462.76; Hadi6f . dp82.benzyl ) (et hyl ) ami no] et hoxy} - 3-

nmet hoxyphenyl )t hi eno[ 3, 2-d] pyri m di n-4(3H)-one WO 03/ 033476 PCT/ US02/ 32739
55 The product from Exanple H17 (12 ng) was dissolved in 37% f ormal dehyde
(1 m-) and 88% formic acid (1 nL)ExampleHReti on was refluxed for 2 h. The
solvents were renoved by rotary evaporation and the product was purified by
silica gel colum chronmatography giving the title ound (10 ng, 81%. 'H
5 NWR (CDCI3) b 1.25 (6H, d), 2.40 (3H, s),02.90 ( m, 3.65 (2H, m,
3.90 (3H, s), 4.21 (2H ™, 6.91-D 003 " “KIHx7"R4 (4H n), 7.46
(2H d, J = 8.4 Hz). 7.55(1 H_sW 7 2H, d,l J = 8.6 Hz), 8.15 (1 H,
s). LCMS mz = 574 Q] )N OMe Me

N

/

6-(4-chIorophenyl)-3-{4-[2-(ethyl-3-methy|ani|ino)ethoxy]-3 -

10 methoxyphenyl}thieno[3,2-d]pyrimidin-4(3H)-one
To a solution of 6-(4-chlorophenyl)-3-(4-hydroxy-3-methoxyphenyl)thieno[3,2-
d]pyrimidin-4(3H)-one (96 mg, 0.25 mmol, the preparation of which can be
found in the section detailing the preparation of Example K1) in DMF was
added N-(2-chloroethyl)-N-ethyl-3-methylaniline (99 mg, 0.50 mmol) and

15 cesium carbonate (0.24 g, 0.75 mmol) and the mixture was stirred with
heating at 75°C for 12 h. The reaction was allowed to cool and 10 mL
solution of 20% water/ ethanol was added. The resulting precipitate was
filtered and dried in a vacuum oven to give the title compound (58 mg, 42%).
'H NMR (DMSO-D6) 6 1.13 (3H, t, J = 7.0 Hz), 2.24 (3H, s), 3.45 (2H, q, J =

20 7.0Hz),3.70 (2H, d, J = 5.8 Hz), 3.79 (3H, s), 4.16 (2H, d, J = 5.8 Hz), 6.43
(1H, t, J = 7.3Hz), 6.57 (2H, m), 7.02-7.20 (4H, m), 7.60 (2H, d, J = 8.6 Hz),
7.96 (3H, m), 8.39 (1H, s). LCMS m/z = 546 (m + H+).

Example H27
og
A L
S Me
N OMe
Cl \ | N/)

25



(mtH+) to Exanpl es H19 -H24 were prepared according to the procedures for
H17 and H18. Exanple H19 O Jawe O-\H C C S 15

3-(4-{2- [WOonB&;mpenzyl ) am no] et hoxy} - 3- net hoxyphenyl ) - 6PCAAIS02/32739

chl orophenyl )t hi eno[ 3, 2-d] pyrim din-4(3H) -one 'H NWR (CDCI3) 6 3.85 (2H,
m, 3.95 (3H, s)436(2H m, 4.43 (XH, n), 6.91-7.17 (3H, n), 7.28-7.53

Earpl b 00 ST ‘%”‘%F”PF?‘%@ f-dxothlendS EantmTuin2gayl) 51 - 2°
L L1 omemnpmotoctem e ten ) ¢ 22
i )
o, %5 857 bak RS LB oghan 31 hysirorg-danetheryphepyilenoBia, ¢ 3 =
- 6
bCT/ LSb2! 3‘%@25‘“‘“"" he) En 0kt Qs i etbroloro RN GRALS
(1 H 9. foondimihe sedtsm detailinglthe préparatidre ofFExanpleOKODin DMFGvas \ N Ove aF

R LI C U P
?)SH 3. n)28 (7 rathl)YTé%dS&(agian{ %boﬁbte (@) 2439( @'7'5 r%hoB)"ar?tpﬂ}é Ml)&@x"e' wid stifed1- 7. 12
with heating at 75°C for 12 h The reactlon was allowed to cool and 10 mL
solution of 20% water/ ethano! was added. The resulting precipitate was
10 filtered and dried in a vacuum oven to give the title compound (133 mg, 98%).
'H NMR (DMSO-D6) & 3.10 (3H, s), 3.76 (3H, s), 3.87 (2H, t, J = 3.7 Hz), 4.21
(2H, t, J = 3.7 Hz), 6.87 (1H, d, J = 7.3Hz), 7.02-7.20 (3H, m), 7.58 (4H, m),
7.99 (3H, m), 8.38 (1H, s). LCMS m/z = 543 (m + H+). Calcd for
C29H23CIN4O3Sx1HCI: C, 60.11, H, 4.17, N, 9.67. Found: C, 59.78, H, 4.18,
15 N, 9.44.

Example H28
Ion
o
S Me
N OMe
Cl \ N B

3-(4-{2-[4-chloro(methyl)anilino]ethoxy}-3-methoxyphenyl)-6-(4-
chlorophenyl)thieno[3,2-d]pyrimidin-4(3H)-one

20 To a solution of 6-(4-chlorophenyl)-3-(4-hydroxy-3-methoxyphenyl)thieno[3,2-
d]pyrimidin-4(3H)-one (96 mg, 0.25 mmol, the preparation of which can be
found in the section detailing the preparation of Example K1) in DMF was
added 2-[4-chloro(methyl)anilino]ethyl p-toluenesulfonate (170 mg, 0.50
mmol) and cesium carbonate (0.24 g, 0.75 mmol) and the mixture was stirred

25 with heating at 75°C for 12 h. The reaction was allowed to cool and 10 mL
solution of 20% water/ ethanol was added. The resulting precipitate was
filtered and dried in a vacuum oven to give the title compound (136 mg, 98%).
"H NMR (DMSO0-D6) & 3.00 (3H, s), 3.77 (6H, m), 4.21 (2H, m), 6.81 (2H, d, J
= 9.0 Hz), 7.02-7.20 (5H, m), 7.58 (2H, d, J = 8.6 Hz), 7.95 (3H, m), 8.39 (1H,



(1 H s). LCMS Mz =558 (m+ Na+). Exanple 22 OO S M C / \ NOwW F

15 6-(4-chl orophenyl)-3-(4-{2-[(4-fl uorobenzyl) (nethyl)am no] et hoxy}- 3-

met hoxypmole/)JmW@no[S 2-d] pyrimdin-4(3H-one 1H NWVR ( CPCrajSos322389 ( 3H,

s), 2.95 (2H, t, J 6.1 Hz), 3.67 (2H, s), 3.90 (3H, s), 4.22 (2H, t, J =
6.1Hz),691706(5Hn’)732(2Hﬁ9746(2Hd20J=86Hz) 7.55

H s), q = 5
|(+1r) Ex?amnp%eﬁaazlgawag%%"’? 83@ %\Q%H%ﬁc ?Q(%\ rlji'\l %60'570%@?47% OpRe/ 02/ 32739
57 4-[ ({2-9%916H(3-95NoBaPheny! ) - 4- oxot hi eno[ 3, 2-d] pyri mi di n- 3(4H) -yl ) - 2-
met hoxyphenoxy] et hyl } am no) net hyl ] benzonitrile 1H NVR (CDCI3) b 3.10 (2H,
d, J =5.1 Hz), 3.90 (3H, s), 3.98 (2H, s), 4.22 (2H, d. J = 5.1 Hz),
6.93-7.05 (3H n), 7.46-7.56 (5H, EgamﬁleeﬁzésH r‘r) 8.16 5 (1 H s). LCWs

mz = 565 (m+ Na+). Exanple H24 0 ~a C S1 NOw M CN N 10
4-{[{2 [ 4- (6-(4-chl orophenyl) - 4- oxoth| eno[3 2 d] py\nemdln 3(4H) -yl) - 2-
nmet hoxyphenoxy] et hyl } ( met hyl ) am no] net hyl } @n\},?r\l 1H NVR (CDClI 3) 6
2.38 (3H, s), 2.95 (2H, t, J =5.9 Hz)o, (2H, H23 90 (3H, s), 4.22
(2H, t, J =6.0 Hz), 6.93-7 (38 , O;?,@(SH m, 7.62-
Cl \| /)
5 N ,

3-(4-{[(2S)-2-aminopropyl]oxy}-3-methoxyphenyl)-6-(4-
chlorophenyl)thieno[3,2-d]pyrimidin-4(3H)-one

Me O
0 /@:O\/\ A
S

10  tert-butyl (1S)-2-[4-(6-(4-chlorophenyl)-4-oxothieno[3,2-d]pyrimidin-
3(4H)-yl)-2-methoxyphenoxy]-1-methylethylcarbamate
To a solution of 6-(4-chlorophenyl)-3-(4-hydroxy-3-methoxyphenyl)thieno[3,2-
d]pyrimidin-4(3H)-one (0.29 g, 0.75 mmol, the preparation of which can be
found in the section detailing the preparation of Example K1) in DMF was

15 added (2S)-2-[(ferf-butoxycarbonyl)amino]propyl toluenesulfonate (0.5 g, 1.50
mmol) and cesium carbonate (0.72 g, 2.25 mmol) and the mixture was stirred
with heating at 75°C for 12 h. The reaction was allowed to cool and 25 mL of
a solution of 20% water/ ethanol was added. The resulting precipitate was
filtered and dried in a vacuum oven to give the product (200 mg, 49%). 'H

20 NMR (DMSO-D86) 6 1.15 (3H, d, J = 6.1 Hz), 1.40 (9H, s), 3.79 (6H, m), 7.22-
7.20 (3H, m), 7.59 (2H, d, J = 8.4 Hz), 7.95-7.99 (3H, m), 8.40 (1H, s). LCMS
m/z = 542 (m + H+).



7.71 (4H, m, 8.16 (1 H s). LCM5s mz = 579 (m+ Na+). 15 Exanple H25 0 O
i M C S1 N/ Owe 6-(4-ch |orophenyl)-3-{3-nmethoxy-4-[2 20

(et hyl arwbioaojarhoxy] phenyl } t hi eno[ 3, 2-d] pyri m di n- 4( 3H) PomaISoXae739

sol ution of 6-(4-chlorophenyl)-3-(4- hydroxy 3- met hoxyphenyl )t hi eno[ 3, 2-

d] pyri mdi n-4(3H) -one (96 ng, 0.25 molf! the preparation of which may be
found in Exanple K1) in DVF was addegsg2- (et hyl anilino)ethyl

t ol uenesul fonate (153 ng, 0 50 I) fand cesium carbonate (0.24 g, 0.75 25

mol ) and the m xture wa wth NRgating at 75C for 12 h. The
reaction oweql;t a 10 nmL solution of 20% water/ ethanol
was added. c| ng reC| pl@M?e was filtered and dried in a vacuum

oven to give t R&476 PCT/US02/32739 58 title conpound (104 ng,
80% . 1H NI\/R(DI\/SODG) 6301(3H s), 3.78 (5H, m, 4.18 (2H, t, J 3.7

Hz 6 63 - 7.02-7.20 5H,
) ), 3-1441(28) Zlamlﬁoﬁi'@yl]]cﬁ(gg% (‘r?é‘ﬂhoﬁypﬂe%ﬁ 62(4:"2) 5. Lo z( > 18

(m+ H+) égpéepheﬂyaﬁumnaMMMMW( -ere74, H 4.89, N, 5 7. 84

o e N B0 I e i 05 plecifing SEETRG g Tty s agasd BN 5 10

net hoxysphe(wm}_t) hné mnmLmraadéwMum(zulmL)dérﬁﬂheqmtJr@ Was Qinlrlédi @bRTffor 20
6- (4-chl or nethoxyphenyl)thleno[S

d] pyri mi di ﬁprﬂﬁgﬁﬁ ﬁ(‘@ﬁ %@é%% oved Rysot ary aeagaratien. atTQ)?hedﬁSuWDGh can be
found in themspsd b@ded 4NN anRShB'SRRAGAW AL e a8 Ttetit 3k M RIE vas
organic extracts were dried and concentrated to yield the title compound (44
mg, 87%). 'H NMR (methanol —D4) & 1.25 (3H, d, J = 6.5 Hz), 3.91 (3H, s),
10 4.05(1H, m), 7.05 (1H, m), 7.15 (2H, m), 7.53 (2H, d, J = 8.5 Hz), 7.73 (1H,
s), 7.84 (2H, d, J = 8.5 Hz), 8.370 (1H, s). LCMS m/z = 442 (m + H+).

Example H30

15 6-(4-chlorophenyl)-3-{3-methoxy-4-[(1-methyl-4-
piperidinyl)oxy]phenyl}thieno[3,2-d]pyrimidin-4(3H)-one

o
H,N OMe

3-methoxy-4-[(1-methyl-4-piperidinyl)oxy]aniline

20  To a solution of 4-[4-nitro-2-methoxyphenoxy]-1-methylpiperidine (2.17 g, 8.15
mmol) in ethanol (150 mL) was added 10% palladium on carbon (400 mg).
The mixture was subjected to 1 atm hydrogen with stirring overnight.
Removal of the catalyst by filtration and evaporation of the solvent yielded the
product (1.75 ¢, 91%). 'H NMR (CDCl5) 5 1.81-2.04 (4H, m), 2.34 (5H, m),



added N-(2-chloroethyl)-N-ethyl-3-nethylaniline (99 ng, 0.50 mmol) and 15
cesi um carbonate (0.24 g, 0.75 mmol) and the m xture was stirred with
heati ng awOo0M3@3¥406 12 h. The reaction was all owed to cool ParaSaD32TR9
solution of 20% wat er/ ethanol was added. The resulting precipitate was
filtered and dried in a vacuum oven to%jive the title conpound (58 ny,

429 . 1H NgR ViY): BS : (3 > , ' .45 (2H,
"2 30 2 5%?&“““}, 305 [P 380 GH, )04 ity R U 4 Jle g *7 (3
5.8 Hz), 6H23J" 8.4z}, 6 29«1, @HL¥F 2.5 He, G.2F,(1H) d, T=@3 HA0 LOMS iz, 7. 60
(2H, d, J g%&qng;)m_ 7.96 (3H, m, 8.39 (1 H s). LCM5S mz = 546 (m + Ht).
Exanmpl e H27 o] )I ~N C SNOw M 25 N W 03/033476 PCT/ US02/ 32739
59 4-[{2-[4-(6-(4-chl orophenyl)-4-oxot hi eno[ 3, 2-d] pyri m di n-3(414)-yi)-2-
met hoxyphenoxy] et hyl } (net hyl ) am no] benzonitrile To a solution of

6- (4- chl orophenyl ) - 3- (4- hydr oxy- 3- xyphenyl )t hi eno[ 3, 2-

d] pyri mi di n-4(3H) -one (9§ ny Q. 2 | N-Mére preparation of which can be 5
found in the section detilihe p aration of Exanple K1) in DVF was
( T o] adbmy! p-tol uenesul fonate (165 ny, 0.50

added 2-[4-g :
mol ) and &Esium arty(o. 24 g, 0.75 mol) and the mixture was stirred
with heating at 75C for N2 h. The reaction was allowed to cool and 10 niL

[ uti 0 t I .1 [ ti i pitat i
Pl terod s e enyit A el iRn A methyiact 1 1 o Sompound (135 .
98% . 1H dhvR i3 o 3.87 (2H, t, J = 3.7
Hz)/? 4,21 Wzaﬁ( t%@?ﬂ%?' 6.8’?25%']{“’?4','“@'6?&:”?.1’?&), 7.(02-7.20 (3H,
m, 7.58 (h}a sputionzomettyhi3-aminoss-44-chivrephanyl)-2-thisphenecarbadylgte + H+) .

ggl gg f ar %§?$.§W§§I§Xmgeﬁncﬁg'ejtljianA_I"(SA'rnE‘)?Waé\ladg'eg?' Found: €,

10 dimethylformamide dimethyl acetal (0.33 mL, 2.5 eq, Aldrich). - The reaction
mixture was refluxed in a 90°C oil bath for 3 h at which point the solvents
were removed by rotary evaporation. Coevaporation with toluene removed
the excess dimethylformamide dimethyl acetal. To the resuiting residue was
added ethanol (5 mL) and the product from the preceding step (3-methoxy-4-

15 [(1-methyl-4-piperidinyl)oxylaniline, 0.28 g, 1.2 eq). The reaction mixture was
heated to 100°C for 24 hours. Upon cooling to RT a precipitate formed which
was filtered and washed with ethanol. The gray powder was dried in a
vacuum oven yielding the title compound (0.10 g, 21%). "H NMR (CDCls) &
1.68 (2H, m), 1.93 (2H, m), 2.18, 5H, m), 2.64 (2H, m), 3.78 (3H, s), 4.36 (1H,

20 m), 7.04 (1H, dd, J = 8.4 Hz, J' = 2.3 Hz), 7.20 (2H, m), 7.58 (2H, d, J = 8.6
Hz), 7.98 (3H, m), 8.41 (1H, s). LCMS m/z = 482 (m + H+). Calcd for
C25H24Cl2N3038Cl x 0.65 H0: C, 60.82, H, 5.17, N, 8.51. Found: C, 60.82,
H, 5.04, N, 8.41.

25 Example 11
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Example 28 Q1 o Ol ~ N C SI N/ O« M N

3-(4-{2-[4-chl oro(nethyl)anilino]ethoxy}-3-nethoxyphenyl)-6-(4-

chl or ophewglopwobdsemno[ 3, 2-d] pyri m di n-4(3H)-one 20 To a solramiusn2/ax739

6- (4- chl or ophenyl ) - 3- (4- hydr oxy- 3- nethoxyphenyl)thleno[B 2

d] pyri mdin-4(3H) -one (96 ng, 0.25 %3~ t he preparatlon of which can be

found in the3s3cMietio L B DVF was
added 2-[4- chllgro( rret%?ﬁ)a(gnilb ﬁg?g} E)}ﬁ@ﬂ{cﬁ(é?ﬁ @%IEI W#@t*ﬁ%ﬁt% 0.50
mrol ) and cesi um car bonat e (0. 2Zpyrinddire4(8H)-onend the ni xture was stirred
25 with heatinggat 75C for 12 h. The reaction was allowed to cool and 10 ni
sol uti on oPr2gd @PH et hanol was added. The resulting precipitate was
filtered and 1€d in a vacuum oven to give the title conmpound (136 ny,

989%) . 1HNI\/R( D6) b 3.00 (3H, s), 3.77 (5H mM, 4.21 (2H, m, 6.81
(2H, d, J 9.0 Hzf, 7.02-7.20 (5H, nm), 7.58 (2H, d, J = 8.6 Hz), 7.95

(3H ™, 853%ohdokdni mm%dam.g.@@ggwﬁ/ 39 60°5) caled for

C28H23Cl 2N303Sx3HCI : 35. Found: C, 50.91, H 3.95,
N, 6.23 M@r@owg|tlv§h|ophené—2—uaﬂ)aldéh)ﬁel\403@53§'p 2AN5012 mmol,

oo L AR e T B O G openuny
36(5), 618-20.) was dissolved in acetone (5 mL) and Jones Reagent (1.5 mL)
was added. The reaction was stirred at RT for 1 h. The reaction was diluted
with water (30 mL) and extracted with EtOAc (3 x 30 mL). The combined

10  organics were washed with water (4 x 100 mL), dried over MgSQ; filtered and
concentrated to give 0.4993 g (1.9892 mmol, 80%) of the product as a light
yellow solid.

1H NMR (CDCl) & 7.58 (s, 1H). LRMS M-H 250.

o}
0 O
S
NO

15 5- Bromo-N-[3-methoxy-4-(pyrrolidin-1ylethoxy)phenyl]-3-
nitrothiophene-carboxamide
5-Bromo-3-nitrothiophene-2-carboxylic acid (0.4993 g, 1.9892 mmol) and 3-
methoxy- 4- (2- pyrrolidin- 1- eylethoxy)aniline ( 0.4695 g, 1.9892 mmol) were
dissolved in CH2Cl, (10 mL). HOBT (0.2960 g, 2.1881 mmol) and Hunig’s

20  base (0.866 mL, 4.9730 mmol) were added. The reaction was stirred at RT for
10 min and then EDC (0.4576 g, 2.3870 mmol) was added. The reaction was
stirred at RT for 72 h. The reaction was washed with water (2 X 30 mL), dried
over MgSQ,, filtered and concentrated. The crude material was purified on a
chromatatron (95:5 CH>Cl,:MeOH, with 0.1% NEts) to give 0.2926 g (0.6239

25 mmol, 31%) of the product as a dark red gum. 1H NMR (CDCl3) 5 10.58 (s,
1H), 7.70 (s, 1H), 7.42 (s, 1H), 7.06 (dd, 1 H J = 2.4 Hz, 8.6 Hz), 6.88 (d, 1H,




C SI NOw N 10 tent-butyl (1

S)-2-[4-(6-(4-chl orophenyl) -4-oxot hi eno[ 3, 2-d] pyri m di n-

3(4H) - yl )wb-oaesdaoxyphenoxy] - 1- net hyl et hyl carbamate To a ®oratSovse76d

6- (4- chl or ophenyl ) - 3- (4- hydr oxy- 3- net hoxyphenyl )t hi eno[ 3, 2-

d] pyri mdin-4(3H)-one (0.29 g, 0.75 mb4, the preparation of which can be

found in the IO, hilyi Ng r rati e i was 15
added (29)° 510 BA Tt dal Bk v B0 Gr 330 0% e 2RE Ly Pavkeb 2% 5 g,
1.50 ol 3.6¢bd, 4ld}iLuén-dar (os)atH). (0. 72 g, 2.25 nmol) and the mixture was
stirred with heating at 75C for 12 h. The reaction was allowed to cool and

25 mL of a solution of 20%Wwater/ ethanol was added. The resulting
precipitate was filfered and gried in_a vacuumoven to give the product

(200 ng, 49%. N O NITY5 (3H, d, J = 6.1 Hz), 1.40 (9H,
s), 3.79 (B o0- (3H m,\7,/59 (2H, d, J = 8.4 Hz), 7.95-7.99
(3H, ), 8.40 W1 M SN L mz = 542 (m+ H+). WD 03/ 033476

PCT/ US02/ 32739 6 01 O'~NH2 SO | OV N
3- (4-{[ (2S) - 2- ani ndpr opy! ] oxy} - 3- met hoxypheny! ) - 6- ( 4-

chl or ophereuBr b eadaimatHbey a3 iy . Ryffitisqs@ ! "om the
precedi ng step (_62qr§g, 0. 1€yrmg f&gﬂ&?&ﬁgﬂ@%@p%g - 8@%@’2

trifl udr ocdlpyrimidindl(8H)+@ne) and the mixture was stirred at RT for 20 nmin.
The sol vents were renoved by rotary evaporation. To the resulting gum was

added 1 NN d N lution was .extracted with ether. 3x. The organic
extracts V\é/;lra@a (!Ifr?clgl gldféz;ﬁﬁgt&?%&a 't@X{@H&{‘b{@?t@%y){\e’hsnwﬁt?‘e”!E'B €44 ny,
879 . 1H NdRoOxamluan@.2928Hy, 6.6238Tindt wak dibsolvBdn @mandﬁs‘mn{lﬁ."“fins)’ 10
4.05 (1 H, ; 7.05$&H, r‘rB 7.15 (2H, m, 7.53 (2H, d, = 8’5 Hz), 7.73
(1 H s),chorde magohydrafeL0g03814:)3. 1 HBmongll was agdded amvsthe reaetian 2 (m +
Ht) . ExanphenBBfd to reflux. Stirred for 30 min, cooled to RT and concentrated. Ethyl
10  acetate (20 mL) and a saturated solution of Rochelle’s salts (20 mL) were
added and the mixture was stirred for 2 h. Organics were removed and dried
over MgSQy, filtered and concentrated. The residue was taken up in formic
acid (5 mL), stirred at reflux for 1 h, and then concentrated to give 0.1182 g
(0.2633 mmol, 42%) of the product. 1H NMR (CDClz) 5 8.03 (s, 1H), 7.38 (s,
15 1H), 7.01d, 1 H J = 8.4 Hz), 6.92 — 6.88 (m, 2H)), 4.41 (t, 2H, J = 5.0Hz), 3.85

(s, 3H), 3.4 (t, 2H, J = 5.0 Hz), 3.28- 3.2 (bs, 4H), 2.01 —1.9(bs, 4H).

_
0 O™
0
_J

20 3-[3-Methoxy-4-(2-pyrrolidin-1-ylethoxy)phenyl]-6-phenylthieno[3,2-
dlpyrimidin-4(3H)-one
6-Bromo-3-[3-methoxy-4-(2-pyrrolidin-1-ylethoxy)phenyl]thieno[3,2-
d]pyrimidin-4(3H)-one (0.0386 g, 0.086 mmol) and phenyl boronic acid (0.011
g, 0.091 mmol) were dissolved in a THF (3 mL) and EtOH (1 mL) mixture.

25  Nitrogen was bubbled through the reaction for 5 min. Pd(dppf),Cl, and 1M




0O0-( NM XI NOW C 15

6- (4- chl or ophenyl ) - 3- { 3- met hoxy- 4-[ ( 1- net hyl - 4-

pi peri di ybD)axnsdsphenyl }t hi eno[ 3, 2-d] pyri m di n-4(3H)-one @®C{/ushe/s2289 / Ove
3- met hoxy-4-[(1-nmet hyl - 4-pi peridinyl)oxy]aniline 20 To a solution of
4-[4-nitro 2- met hoxyphenoxy] - 1-nmet hyl i pe ridine (2.17 g, 8.15 mmmol) in

s subj ectay oo MY WACEGE, THE AW AR eAGR e e e of e ©

cat al yst taomm tTthrem:tlandvas/ bﬂéd@@t\@éeﬁ%t@qbwﬁ%) é{m&E@@Act(i?@ product
(1.75 g, /@T 1H NMR (CDCI 3) 6 1.81-2.04 WO

03/033476 M%E'PS‘QNGF@Zem%@d(QHEd@yer gﬁ@(ﬁlteraﬂa , 3 80 (3H, s),

25 H), HGC@?G?%%@‘ Jhelprug prodot el patfrerthy EhBtaeglton (08:3° (1 " T
a ouve; 5(N-Iﬂ;léMetﬁhHa)i@gfverQ/Dﬁ)ég({)3}1memhmiy13l%£)l ()itthmpﬂmydhctjf_asahgh} t f

| perian 00X e ri _n oasoumno
rethyl 3 &#wa%%”&%ﬁ%&ﬁ@h& P &85 e ror b ALt 2.1 bt Jefeas

mmol Maybm g% ImgYmi B BI—F}W@QQB 4%%)8%@&)&@%(* bLUreS, 4.96TTEM de

di et hyl " acet al e reactl

refl uxed i4tl.al E@GQHJZ) 388 (‘6 T3(b+) 306 (&t2hvnl elﬁ b olz)t2.8H26 s A, 4 9 wﬁar?e
renoved by %o,_h_aliy evaporation. Coevaporation with toluene renoved the
excess d| hyl'formam de di nethyl acetal. To the resulting residue was
added et hanol (5 m-) and the product fromthe precedi ng step (3-nethoxy-4
15 [ (1-nmethyl - 4-pi peridinyl)oxy]Janiline, 0.28 g, 1.2 eq). The reaction

m xture wleXamp -doverppreparedaceanding topthe pretdaduyesdastribest irci pi t at e
f or med Whl%mw”fl | tered and washed with ethanol. The gray powder was
dried in

Example 12
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6-(4-Fluorophenyl)-3-[3-methoxy-4-(2-pyrrolidin-1-
ylethoxy)phenyl]thieno[3,2-d]pyrimidin-4(3H)-one
H NMR (D6- DMSO) 5 8.37 (s, 1H), 7.93 (t, 2H, J = 4.5 Hz), 7.90 (s, 1H),
7.34 (t,2H, J =8.6 Hz), 7.19 (s, 1H), 7.12 (d, 1 HJ = 8.6 Hz), 7.03 (d, 1H, J =
20 8.4 Hz), 4.26 (bs, 2H), 3.88 (s, 3H), 3.06 (bs, 2H ), 2.8-2.7 (bs, 4H), 1.9 1.7
(bs, 4H). LCMS M=H 467

15

Example I3
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vacuum oven yielding the title conmpound (0.10 g, 21%. "H NWR (CDCI 3) b
1.68 (2H m, 1.93 (2H m, 2.18, 5H m, 2.64 (2H m,6 3.78 (3H s), 4.36
(1 H 20 Wp,03B3046 (1 H dd, J = 8.4 Hz, J' = 2.3 Hz), 7.2@C{AIdp2/89739 7. 58
(2H, d, J =8.6 Hz), 7.98 (3H m, 841 (1 H s). LCMS mz = 482 (m + H+).
Cal cd for C25H24CI 2N3GBSCI x 0.65 H2CX%% C, 60.82, H, 5.17, N, 8.51. Found:

C,_60.82, H 5.04,¢04-chi }?Ipﬁé,“ﬁ)(_?_ _yr%ﬂ.?x)g_‘t (2 pﬁrgh&linwl) 03/ 033476

PCT/ USOZ/ 32739 63 3-[ 3- Met hoxy-4
-yl et hoxy)phenyl] 6y!ﬁtbWylph&n}dltﬂl@o[ﬂ}Zgad}pwrdldn“((iBH)-dwae Br \ S/ C2H

gclzi%r oﬁDBg}mﬁ rot ﬁ#@g‘ﬂgng)gg%nér Eﬁﬁ%ﬁgﬁl% 'g 59363'2)’27 5d1s. b1 7- 44@' epar ed
accor di ng 21, Sergs H), W@HS(HKHH YELUS I8 [ hemdaoc 6@?{% 2|J|g@13n122 (FEFY = €18~ 20.)

was di ssol ved in_acetone n-) and Johes Reagen added.
The redct i ®ft HRs3$18 (55 313')33 OfkTt, 1602 He).2.84h¢é (bs;add‘d) dr9 whs (dblsl 4H¢d wi th

wat er (30 mmgmqﬁlg&racted with EtOAc (3 x 30 nmL). The conbined io

organi cs were washed with water (4 x 100 m.), dried over MgSO4 filtered and

concent r at B tite gompoAnd W Exaniple ¥8AasEEd I’e‘iﬁﬂ’éd ak folgyglr oduct as a |ight

| i CDCl 3 1 RVG MH 250. o- Ol O-\N
érel l OW o0 f@w'éf‘zﬁ%éfﬂphgm)/&r@r{ﬂ@ (dt(rﬁqipvlamm@ Imethydenajasinaitzeny! | - 3-

ni trothi OQH%ﬁeﬁééQ%%ma@@ 12.06 g, 0.03735 mol, the preparation of which is found

10 in Example J13) was stirred in absolute ethanol (60 mL) and 3-methoxy-4-(2-
pyrrolidin-1-ylethoxy)aniline (8.82 g, 0.03735 mol) was added. The mixture
was heated at reflux temperature for 72 h and then cooled to 4°C and kept at
this temperature for 16 h. The resultant precipitatate was collected on a fritted
glass funnel and the precipitate was then dried in a vacuum oven ovemnight at

15 30°C to provide 9.57 g of a gray solid. This solid was dissolved in
dichloromethane (80 mL) and to the resultant mixture was added maleic acid
(2.88 g, 24.8 mmol) in methanol (9 mL). The mixture was stirred for 5 min at
room temperature and then diethyl ether (7 mL) was added. The mixture was
stirred for 10 min at room temperature. The resultant precipitate was

20 collected on fritted glass, washed with ether, and dried at 50°C overnight in a
vacuum oven to produce 8.18 g of the title compound as its maleate salt, mp
214-215°C. "H NMR (400 MHz, CDCl3) 6 8.14 (s, 1H), 7.65 (d, J = 8.6 Hz,
2H), 7.53 (s, 1H), 7.44 (d, J = 8.6 Hz, 2H), 6.92-7.04 (m, 3H), 6.27 (s, 2H),
4.45 (t, J = 4.6 Hz, 2H), 3.89-4.00 (m, 2H), 3.87 (s, 3H), 3.59 (t, J = 4.6 Hz,

25 2H), 3.00-3.14 (m, 2H), 2.10-2.23 (m, 4H).

Example 14
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5- Br onp- 3- ni t r ot hi ophene- 2-carboxylic acid (0.4993 g, 1.9892 mmol) and 3-
nmet hoxy- 4- (2- pyrrolidin- 1- eylethoxy)aniline ( 0.4695 g, 1.9892 muol)
were di swolosesB4rer CH2Cl 2 (10 nL). HOBT (0.2960 g, 2.1881Pemisp2/a7169 Huni g' s
20 base (0.866 nL, 4.9730 nmol) were added. The reaction was stirred at RT
for 10 nmin and then EDC (0.4576 g, 2.8870 nmol) was added. The reaction

was stirred at RTgt 2aghl was!l ter (2 X 30
m.), dried over 65@1“"3?‘ (Fk)éﬂ“%]jl gc[go'ﬁgte at Wﬁé"@:{rﬁui‘j\g mat eri al was
purified on a chr oytathoxy)plte]ﬁd]lh[émz d’hﬂ‘ltlmwllhhfl(GHl) oe\Et 3) to give
0.2926 g ( 109 f pr.qQduc ark red qum | H NWMR
(CDCI 3) 6 %Qﬁ/@-‘?@ﬁcﬂ‘%sﬁ /é"("g égﬁﬁi 29,35 f?g?*%% %044(? éU)g7 -1 HJ =
2.4 e, 8 ©obidin, 5Bi)BA. A, 2HH N> 7 1458 5 8.6 Hz)
416 (1L 2a e %d-(u 208 988 Gy 38 ?4%329%?? 26 2
(bs, 4H), '12)9281277 (ttﬁs4 H 96 (bs 4H)OLQMS|M+I$4M8\ NJ
6- Br ono- 3- [ 3- net hoxy-4- (2-pyrrolidin-1-yl et hoxy)phenyl]thieno[3,2- 5
d] pyri m di n-4(3H)-one 5- Bronop-N-[3- nethoxy- 4-
(pyrrolidin-lylethoxy)phenyl]- 3- mExamplel Bphene- carboxani de (0.2926 g,
0.6239 mmol ) was dissolved in ethanol (10 nmL). Tin chloride nonohydrate
(0.7038 g, 3.1195 mmol) was added and the reaction was heated to refl ux.
Stirred for 30 mn, cooled to RT and concegjjpated. Ethyl io acetate (20
m-) and a saturated solution of Rochelle'$ sa(gts (20 mM-) were added and
the m xture was stirred for 2 h. O gani csneye and dried over
MSH, filtered and concentrated The reg P was takery up in formc acid
(5 nm), stirred at reflux ndNfhew concentrated to give 0.1182 g
(0.2633 Mol , 42% of & u bJNI\/R (CDCI3) 6 8.03 (s, 1 H, 7.38
(s, 151H),7.01d,IHJ—84 N692-688(m2H))441(t 2H, J
i 159(()'9;0) 4% 850_55’ zitﬂ-ch?oI%ApI{ényl)z-@-B-Jmetlf’d&-'&'@-pyrrglsdm- 2 (bs, 4H, 2.01
1ylethoxy)phenyl][1,3]thiazolo[4,5-d]pyrimidin-7(6H)-one

Cl
Q
S
MeO \ y/

N
H,N

6

Methyl 4-amino-2-(4-chlorophenyl)-1,3-thiazole-5-carboxylate

15 Methyl 4-chlorobenzenecarbodithioate (0.690, 3.4158 mmol) and cyanamide
(0.1436 g, 3.1458 mmol) were taken up in dry methanol (10 mL). Potassium
methoxide (0.2396 g, 3.4158 mmol) was added. The reaction was stirred at
RT for 3 h. The reaction mixture was concentrated to dryness to give a red
solid. The residue was taken up in DMF (10 mL) and methyl iodide (0.727 g,

20  5.123 mmol) were added. The reaction was stirred for 2 hours, then diluted
with EtOAc (50 mL). The organics were washed with water (3 x 100 mL),
dried over MgSO;, filtered and concentrated. The residue was taken up in dry
methanol (10 mL) and thioglycolate methyl ester (0.739 g, 9.96 mmol) was
added, followed by triethylamine (1.3 mL). The reaction was stirred overnight

25 at RT. The precipitate was collected to give 0.16 g (0.5970 mmol, 17%) of



Ss O0- ~N / N 20

3-[ 3- Met hoxy-4- (2-pyrrolidin-1-yl et hoxy) phenyl ] - 6-phenylthieno[ 3, 2-
d] pyri m dwo-0403#)y6 one PCT/US02/32739
6- Br ono- 3- [ 3- net hoxy- 4- (2-pyrrolidin-1-yl et hoxy) phenyl ]t hi eno[ 3, 2-
d] pyri m di n-4(3H) -one (0.0386 g, O. 0866 | ) and phenyl boroni c acid (0.011
g, 0.091

Ni t rogen ﬁ?%ﬁ%ﬁﬁwﬁgmg (‘he re ?’?ng)::j -;%4)@2)2? @_{(Z% ?Cq glzghgr i' M25

WD 03/ 0334569Féb§r,/21$)325’&@733£8H)65 Na2CO8 (1 mlL) were added. The reaction was

heated to 75C and stirred for 30 mn. The reaction was partioned between
The organics were renoved, dried over
filtered and concentrabe. The crude product was pur|f|ed by

water (20 nmL) and EtQAc (20 nl).
MySH4,

chromatatron (98:2 s CH2Cl 2: Me 0o give 0.005 g (0.011 mmol, 13% of the
pr oduct as a | i ght ro sol{ I3) b 8.13 (s, 1 H), 7.73 (d,
2H J = Hz 75%@%\ 75- m3H) 7.02 (d, 1 HJ = 8.2
6. 96 ’m< (t 2H J = 6. OHz), 3.88 (s, 3H), 3.06 (t,
8_

2H '3 =
wer e prepared accordi ng t the procedures described in Exanple 11. Exanple

12 0--% S gp@)@!pm
yl et ho>-<5y) %eanléﬁ?%? IjLGEﬂ:si:Ebrl mdi n()2 '?%I'[Eé one 1H NWR (D6- DI\/BO) 5 8.37

(s

1H)
7.19
3.88

10

15

20

25

1.9 -1.7 (bs, 4H). 10 Exanpl es 12-14

tyle qu)pbpnyﬂ[1;3]¢ zedo[4, 5-dpyimidin-F6H)7orss! (t, 2H, J

lidf-noxy-4- (2-pyrrolidin-1-

8.6

l§4§thy§4@m@%0%—%%%glo Sop B SRR 8 b iaelp Sag 5 4.26 (bs,

1.7123 mmol) was dissolved in dimethylformaide dimethyl acetal (5 mL) and
heated to 100°C. The reaction was stirred for 3 h and then concentrated to
dryness. 3-Methoxy-4-(2-pyrrolidin-1-ylethoxy)aniline (0.404 g, 1.7123 mmol)
in anhydrous ethanol (2 mL) was added to the residue. The reaction was
heated to 100°C and stirred for 18 h. The precipitate was collected and
purified by chromatatron (3:1 Hex:EtOAc to 9:1 CH,Cl,:MeOH) to give 0.0978
g (0.2029 mmol, 12 %) of the product as a cream colored solid. The title
compound was dissolved in CH,Cl» ( 4 mL) and methanol (0.5 mL). Maleic
acid (0.025 g, 0.2130 mmol) was added and the reaction stirred at RT for 4 h.
The reaction was concentrated and fresh CH,Cl, (3 mL) was added. The
solids were then collected to give 0.066 g of the maleate salt.

'H NMR (CDCly) (free base) & 8.28 (s, 1H), 8.08 (d, 2H, J = 8.5 Hz), 7.49 (d,
2H, J = 8.6 Hz), 7.03, (d, 1H, J = 9.2 Hz), 6.93 (bs, 2H), 4.27 (bs, 2H), 3.88 (s,
3H), 3.05 (bs, 2H), 2.74 (bs, 4H), 1.86 (bs, 4H). "H NMR (Dg-DMSO) (maelate
salt) 8 9.67 (bs, 1H), 8.55 (s, 1H), 8.16 (d, 2H, J = 8.5 Hz), 7.66 (d, 2H, J=8.4
Hz), 7.28, (s, 1H), 7.20 (d, 1H, J = 8.6 Hz) 7.10 (d, 2H, J = 8.4 Hz), 6.00 (s,
2H), 4.33 (bs, 2H), 3.78 (s, 3H), 3.60 (bs, 2H), 3.20 (bs, 4H), 2.0 -1.90 (bs,
4H). LRMS M + H 469



(bs, 4H). LCMS M-H 467 Exanmple 13 25 O OC Q- S/ N WO 03/033476
PCT/ US02/ 32739 66 6-(4-Chl orophenyl)-3-[ 3-net hoxy-4-(2-pyrrolidin-1-

yl et hoxy)wbaapbjsrhi eno[ 3, 2-d] pyri mi di n-4(3H)-one 1H NVR (PCDQIS8)/3638. 13 (s,
1 H, 7.65(d, 2H, J =8.6 Hz), 7.53 (s, 1 H, 7.44 (d, 2H, J = 8.6 Hz),
7.01 (d, 1 H J=28.8Hz), 6.94 - 6.90Y{m 2H), 4.22 (t, 2H, J =5 6.4 Hz),

3.88 (s, 3H), 3.01 (t, 6.2 Hz), Z%[é"i‘e , 4H), 1.9 -1.7 (bs, 4H. LCM
M-H 482 The title conpound of Exanp B s al so prepared as foll ows:

Met hyl 5-(4-chl orophenyl)-3-{[(E)-(di net hyl am no) net hyl i dene] am no} - 2-

t hi ophenecar boxyl ate (12.06 g, 0.03735 nol, the preparation of which is
found io in Exanple J13) was stirred in apsdl ute\ gthanol (60 m-) and

3- met hoxy-4- (2 pyrrolidin-1-ylethoxy)snil > 0.03735 nol) was
added. The m xture was heated at_ref]] ux rg?or 72 h and then
16 h.~The resultant

cooled to 4C and kept at pyhig tetme
ity

precipitatate was coll €T gl ass funnel and the precipitate
was then dried in a vacuum oven overM™'ght at 15 50C to provide 9.57 g of a

gray solid. Thig. 1 LRsolved. L. be nj -) and to the
resul tant m xt urge(a\i\*/hals‘Qggﬁggﬂ@ﬁt%ﬁg%hgxgét%g{%méga‘gﬁﬁé@élwq n nmet hanol (9
m). The nixture wadpeopoxygheayljthieno[32-dlpgeimidatdeH)-oneé and t hen
diethyl ether (7 m-) was added. The m xture was stirred for 10 m n at

roomtenperature. The resultant precipitate was 20 collected on fritted
gl ass, washed with ether, and dried at 50C overnight in a vacuumoven to

produce 8.1 th8 title conpound as its naleate salt, np 214-215C 1H
NMR (400 :
H, 7.44 (o

68714 (s, 1H), 7.65 (d, J = 8.6 Hz, 2H), 7.53 (s, 1
6 Hz, 2H), 6.92-7.04 (m 3H), 6.27 (s, 2H),
Ethyl 2-methyl-2-pyrrolidin-1-ylpropanoate
Ethyl 2-bromo-2-methylpropanoate (0.6800 g, 3.4861 mmol) was taken up in
10 pyrrolidine (4 mL) and heated to 70°C. The reaction was stirred for 18 h and
then concentrated. The residue was taken up in EtOAc (100 mL) and washed
with water (1 x 100 mL), dried over MgSQ,, filtered and concentrated to afford
0.4754 g ( 2.5697 mmol, 74%) of the product. 1H NMR (CDCl3) & 4.16 (q, 2H,
J =7.1Hz), 2.76 (bs, 4H), 1,76 (bs, 4H), 1.36 (s, 6H), 1.27 (t, 2H, J = 7.1 Hz).

C/N></OH

2-Methyl-2-pyrrolidin-1-ylpropan-1-ol
Ethyl 2-methyl-2-pyrrolidin-1-ylpropanoate ( 0.6162 g, 3.3308 mmol) was
taken up in dry THF (5 mL). A 1M solution of LAH in THF (3.7 mL, 3.6639

20  mmol) was added drop wise. The reaction was warmed to 50°C and stirred for

15

18 h. Cooleed to 0°C in an ice bath and methanol (5 mL) was added slowly.

The reaction was diluted with water (50 mL) and extracted with Et,O (2 x 50

mL). The organics were concentrated by blowing a slow stream of N, over the

flask to give 0.3578 g (2.0682 mmol, 62%) of the product as a light brown oil.
25 "H NMR (CDCl3) & 3.22 (s, 2H), 2.61 (bs, 4H), 1.79 (bs, 4H), 1.01 (s, 6H).



4.45 (t, J = 4.6 Hz, 2H), 3.89-4.00 (m 2H), 3.87 (s, 3H), 3.59 (t, J = 4.6
Hz, 25 2H), 3.00-3.14 (m 2H), 2.10-2.23 (m 4H). Exanple 14 o- -0- MO S
0 o~\ N N-W030334083476 PCT/ US02/ 32739 67 PCT/US02/32739

6- (4- Met hoxyphenyl ) - 3- [ 3- net hoxy- 4. (2-%? rolidin-1-

yl et hoxy) phenyl ]t hi eno[ 3, 2-d] pyri m di n{f4(3H)-one 'H NVR (CDCI3) 6 8.11 (s,
1H), 7.66 (d, 2kmel = 8.8 Hz), 7.44 (s, 1H), 7.01- 6.90 (m 5H), 4.21 (t,
2H, J = 6.2 Hz),| 3. 3H), 3.86 (s, 3H), 2.98 (t, 6.2 5 Hz), 2.8-2.7
(bs, 4H), 1.9 \LCM5 MtH 478 Exanple 15 O 01 O-~N S NC1
_ ) NN 10 2- A | or ophgnyl)) - 6- [ 3- met hoxy- 4-(2-pyrrolidin-

lyl et hoxy) PINNYyMN 1, 3]t hi azdl o[ 4, 5-d] pyrim din-7(6H-one C1L 0 S~ MON
H2N Met hyl 4-am no- 2- (4-chl orophenyl) -1, 3-thi azol e- 5-carboxyl ate 15 Met hyl
4-ch | o rbi-(2rMetboxyrboitrophenoxy)el (lediadsthytethyApyrmodidinand cyanani de

et hoxi do 18/388e2 BVelet inkSrariedd (0dadh o, FCRiRmdbheRdbkean wb od ar

anhydrous DMF (5 mL). Sodium hydride (0.083 g of a 60 %dispersion, 2.0682

5 mmol) was added. The reaction was stirred at RT until gas evolution was
complete. 1-Chloro-2-methoxy-4- nitrobenzene (0.3578 g, 2.0682 mmol) was
added. The reaction was heated to 80°C and stirred for 72 h. Cooled to RT
and diluted with EtOAc, (50 mL) and washed with water (3 x 50 mL). Organics
were dried over MgSQ,, filtered and concentrated. Crude product was purified

10 by chromatatron (100% CH,Cl, to 95:5 CH,Clx:MeOH) to give 0.075 g (0.2551
mmol, 12%) of the product. "H NMR (CDCl3) & 7.81 (d, 1H, J=8.8 Hz), 7.73
(s, 1H), 7.15 (d, 1H, J = 8.8 Hz), 3.88 (s, 3H), 2.76 (s, 2H), 2.68 (bs, 4H), 1.75
(bs, 4H), 1.38 (s, 6H).

15 N

3-Methoxy-4-(2-methyl-2-pyrrolidin-1-ylpropoxy)aniline
1-[2-(2-Methoxy-4-nitrophenoxy)-1,1-dimethylethyl]pyrrolidine (0.075 g,
0.2551 mmol) was dissolved in EtOAc (10 mL). 10% Pd/C (0.007 g) was
added and the reaction hydrogenated under 1 atm of H,. The reaction was

20  stirred for 18 h, filtered through celite and the celite washed with EtOAc (3 x
30 mL). The combined organics were concentrated to afford 0.063 g (0.2386
mmol, 93% ) of the product. "H NMR (CDCls) 3 6.80 (d, 1H, J = 8.4 Hz), 6.22
(s, 1H), 6.18 (d, 1H, J = 8.3 Hz), 3.78 (s, 3H), 3.50 (bs, 2H), 2.68 (bs, 6H),
1.78 (bs, 4H), 1.22 (s, 6H).

25



RT for 3 h. The reaction m xture was concentrated to dryness to give a red
solid. The residue was taken up in DM (10 nL) and nethyl iodide (0.727 g,
20 5. 123 wopmBp33ses e added. The reaction was stirred for 2Poo0rss/327Ben
diluted with EtOAc (50 nL). The organics were washed with water (3 x 100
m.), dried over MySM, filtered and cBncentrated. The residue was taken up
in dry nethanol (10 nmL) and gfat ogl ycol ate nethyl ester (0.739 g, 9.96
mol ) was added, followed by|trigthyVam ne (1.3 nlL). The reaction was
stirred overnight 25 at : preci pi e was collected to give 0.16 g
(0.5970 mmol , 03 76 PCTLU$02/ 32739 68 product. 1H NMWR

H, |1 J N8 A Hz), 7.40 (d, 2H, J = 8.6 Hz), 5.89 (bs,
2H), 3.85 (s, : SN G J NN 5

2- (4- Chl or ophenyl ) - 6-[ 3-met hoxy-4-(2-pyrrolidin 1

yl et hoxy) ErehChléroptanylr3Bahétioxii-py(2imethyl-2cpphiolidie-1Met hyl

4- am no- 2- ((4- chl oroRhenﬁl'%liél,H%t hi azo] e- 5- car boxyl ate(0.4589 g, 1.7123
mmol ) was YAPERRXMRheRYlthienel3 2 lpyrimidindtid)pnacet al (5 nl) and heat ed

to 100C hiaR_AV i : ;15]6 t to

ryness. SRV ESHMAD SRE chlorBitm Hiopheh e akaboRISR BB $946 1 0,

mol ) ) 5in I‘gmwy)dmmltal@tnhmlm DlVLF(;D}!&/)A (@& mlydohelcheated e 1163C dlise re'l'attftilopeact idon .

was eat to,.10 stifre or 18 h. .The precipitat s collected an

purified S’i’ﬂ%ﬁWB‘?{gg’Jﬁ]ﬁﬁnﬁéF‘?” ﬁ@??@?@@gt 63'&91*?%2{]? :nﬂ?‘é%‘b'\,\?’t o give 0.0978
0. 2029 pymmllidi ili i title 15

gogrpound was g?ﬁﬁ%ﬁ%ﬁ%ﬁg@l@ggEg?3g1§)m%%%@ﬁ{e@ﬂghglé€%dﬁg ﬁﬁ?pg‘ Ie: C

aci d (0. 028Lhwap agded tenitae yesidue and dlae arituréwasdhen iconcentrated dFeeshRT for 4

Do 4o n EREIR BRI ol Lob S e R e ) e B
(CDC 3 (freaetidrawa shir@dZ8r §8 h dnddhenSeddded tb RItAndlthe Sredipitale was49 (d,
collected to give 0.010 g (0.020 mmol, 8%) of the product as a white solid. 'H
NMR (CDCls) & 8.15 (s, 1H), 7.65 (d, 2H, J = 8.3 Hz), 7.53 (s, 1H), 7.44 (d,
2H, J =8.5 Hz), 7.18 (d, 1H, J = 8.3 Hz), 6.96 (s, 1H), 6.88 (d, 1H, J = 8.3 Hz),
3.83 (s, 3H, 2.77 (s, 2H), 2.72 (bs, 4H), 1.78 (bs, 4H), 1.36 (s, 6H).
15 LRMS M+ H 511

Example 17

OMe
O\/\
o N F
C | N/©/ Q<F
Cl
< > Y N/)

20 6-(4-Chlorophenyl)-3-{4-[2-(3,3-difluoropyrrolidin-1-yl)ethoxy]-3-
methoxyphenyl}thieno[3,2-d]pyrimidin-4(3H)-one

H
H s
Q QF
F F

3-fluoropyrolidine and 3,3-difluoropyrrolidine



20 2H, J = 8.6 Hz), 7.03, (d, 1 H J = 9.2 Hz), 6.93 (bs, 2H), 4.27 (bs,
2H), 3.88 (s, 3H), 3.05 (bs, 2H), 2.74 (bs, 4H), 1.86 (bs, 4H). 1H NMR
( D6- DMBO)WOmasbate salt) S 9.67 (bs, 1 H), 8.55 (s, 1 H) PCSAB62/4x30 2H, J =
8.5 Hz), 7.66 (d, 2H J =8.4 Hz), 7.28 (s, 1 H, 7.20 (d, 1 H J =286

8 (
Hz) 7.10 (d, 2H, J = 8.4 Hz), 6.00 (s, >2H), 4.33 (bs, 2H), 3.78 (s, 3H),

3.60 (b H 469 V\D
3 03% 4?6 %@f&%{i)ﬁz‘%@g% 9an@!"93 @ﬂ@oméyﬁ@hdﬁéwe@é p‘flé'ﬁarﬁHW§ At U

6- (4- Chl or B&ﬁ@ﬁyfe)sée?t@lhﬁéitlhdhghtere@ﬁet hyI 2-pyrrolidin-1 - 5
I h d O Ethyl
g ﬁ;?ﬁgry) @Bé;rpwo <|§d:[53 §1 %r %@% Bt ’é}ﬂiﬁ(ﬂg?bﬁgo&&%\!ﬁa hyl proganoat e

(0.6800 g, 3.4861 nmol) was taken up in to pyrrolidine (4 nL) and heated
to 70C. The reaction was stirred for 18 h and then concentrated. The
resi due was takeq{\"eup in EtOAc (100 ml-) and washed with water (1 x 100
m.), dried over HYS tered and concentrated to afford 0.4754 g (
2.5697 mml, 7} ;ﬁ’oduct 1 HNWR (CDCI3) 54.16 (g, 2H J =7.1
Hz), 2.76 6 ~Hr, 1,76 (bs, 4H), 1.36 (s, 6H), 1.27 (t, 2H, J = 7.1 Hz).
15 GN\Ci}l 2- Met hyl - 2- pyrrolidin 1-yl propan-1-ol Et hyl

2- et hyl - i LA x| t -g, 3.3308 mmpl) was taken up
in dry THE '?% En@)nll%m Zp ﬁagﬁ(ﬁnﬁ&&)l n (3.7 nm., 3.6639 20 mMmol)

was added él-rNrbrqguacacoTh‘EOﬂ é'acgt, 6001 3dasinva) wad dissohd iarthhybidussopMror 18 h.
Cool eed t0(2% 'LS" e)es}ucrr? cg ona e?3 g%ganc%z 0(268 m;noI)V\alar?d ?%qed stowly.
dibromoethane (2.07 mL, 24.0534 mmol) were added. The reaction was
10  heated to 80°C and stirred for 18 h. The mix was then cooled to RT and
diluted with EtOAc (100 mL), washed with water (3 x 100 mL), and the
organics dried over MgSQy, filtered and concentrated. The residue was
filtered through a 3” plug of basic alumina (100% CH,Cl,) to give 0.7075 g
(2.5634 mmol, 42%) of the product as a white solid. 'H NMR (CDCls) & 7.90
15 (d,1H,J=8.8 Hz),7.78 (s, 1H), 6.92 (d, 1H, J = 8.8 Hz), 442 (t, 2H, J = 6.4
Hz), 3.96 (s, 3H), 3.70 (t, 2H, J = 6.5 Hz).

OMe
5o
X
3,3-Difluoro-1-[2-(2-methoxy-4-nitrophenoxy)ethyl]pyrrolidine:
20 3,3-Difluoropyrrolidine (0.4589 g, 2.0859 mmol) and 1-(2-bromoethoxy)-2-
methoxy-4-nitrobenzene (0.5757 g, 2.0859 mmol) were combined in DMF (5
mL). Triethylamine (0.6332 g, 6.2577 mmol) was added. The reaction was
heated to 80°C and stirred for 18 h. The reaction was cooled to RT and
diluted with EtOAc (50 mL). The organics were washed with water (3 x 100
25 mL), dried over MgSOy, filtered and concentrated. The residue was purified

by chromatatron (1:1 Hex:EtOAc) to give 0.173 g (0.5728 mmol, 27%) of the
product as a light yellow oil. 'H NMR (CDCl3) 0 7.90 (d, 1H, 9 Hz), 7.75 (s,

O,N



The reaction was diluted with water (50 m-) and extracted with Et20 (2 x
50 nL). The organics were concentrated by blowi ng a slow stream of N2 over
the fl aswotos/osg4ve 0. 3578 g (2. 0682 mml 62% of the proaartusaz3zas3d i ght
brown oil. 25 1H NVR ( CDCI 3) 6 3.22 (s, .61 (bs, 4H), 1.79 (bs, 4H),
1.01 (s, 6ﬂH) WD 03/ 033476 PCT/ US02/ 327"%9 70 ~ ONo 02N
1-[2- (2- el HY)G.82 djinﬂ)l‘-’h@] )4.21 1t oiHethyl I

\ P % QHﬂg 569|T-IE)’ dZQ%g%gHr?me (Nas taken up

2- Met hyl OV n-1-yl propan 0.3 )

in anhydrodé%az ggﬁﬁ ZI'EOUT@FTZ H}drﬂ %(1(61'083=§’11dﬂz)32628 o) BiRr si on,
2.0682 5 nmol ) was added The reaction was stirred at RT until gas

evol ution was conplete. 1-Chloro-2-nethoxy-4- nitrobenzene (0.3578 g,
2.0682 mml) wa®¥Meadded. The reacti on was heated to 80C and stirred for 72
h. Cooled to RTAand diluted with Et OAc, (50 m-) and washed with water (3

x 50 nmL). Orga re WriggdFover MgpSAH, filtered and concentrated. Crude
pr oduct V\B.% ed 1o b pmat atron (100% CH2Cl 2 to 95:5 CH2C 2: MeCH)
to give 0.095 g (0.2551 mol, 12% of the product. 1H NVR (CDCI3) 6 7.81

= 1H J=2828Hz), 3.88 (s,
12%76\]‘('@235%'5'@'%’99@’5@"@%&Y&%XYG&&%WW&"lime(s 6H)) ON 1fsstN
3 |ve hoxy-2.3(2 L
12 (2 et ﬁ‘qg”i*i‘f't[?f;%ﬁﬁﬁox (ﬁ“ bR ANBIMIBRoldife (04739 0P 4
gI’IéStSEI_e r - mml MO16%PdM% ?ﬁzgr)g?tl OI’?DWB.TE@ZO added
stirred fgl%%%wﬂv&éd%tﬁ %fﬁrﬁﬁ%ﬁ%&%@ 1§,{HHfh%n3§|V\{a(set gadketedy t h Et OAC
(3 x 30 nﬂa)roug'fheeldemimdrthd celianh SiedVRAtR Ewmggc @@%1_)% o%é %.g,raﬂiég 063 g

(0.2386 mml, 93% ) of the product. 1H NWR H J =284
Hz), 6022 WekE CQL” tfaéefit? give 01389 g (8.590% mmpj 89%Bof(the Bobluctassd (bs,

2H), 2. 68 fesoil. SHINMRYCISCLPE 6. 4l d, 1h42F=6% HYD6.29 (s, 1H), 6.19 (d, 1H, J

= 8.4 Hz), 4.02 (t, 2H, J = 5.8 Hz), 3.80 (s, 3HO, 3.04 (t, 2H, J = 13.4 Hz), 2.87
(m, 4H), 2.27 (m, 2H).

OMe

0 Oy F
Cl \ | } /)

6-(4-Chlorophenyl)-3-{4-[2~(3,3-difluoropyrrolidin-1 ~yl)ethoxy]-3-
methoxyphenyl}thieno[3,2-d]pyrimidin-4(3H)-one
Methyl 3-amino-5-(4-chlorophenyl)thiophene-2-carboxylate (0.1367 g, 0.5107
mmol) was taken up in dimethylformamdide dimethyl acetal (3 mL) and

20 heated to 110°C. The reaction was stirred for 3 h and then concentrated. 4-
[2~(3,3-Difluoropyrrolidin-1-yl)ethoxy]-3-methoxyaniline (0.1389 g, 0.5107
mmol) in absolute ethanol (3 mL) was added to the residue and concentrated.
Fresh absolute ethanol (1 mL) was added and the reaction heated to reflux.
The reaction was stirred for 18 h and then cooled to RT and the precipitate

25 was collected to give 0.058 g (0.1120 mmol, 22%) of the product as a white
solid. 'H NMR (De-DMSO) & 8.38 (s, 1H), 7.96 (s, 1H, 7.91 (d, 2H, J= 8.4 Hz),
7.56 (d, 2H, J = 8.4 Hz), 7.18 (s, 1H), 7.11 (d, 1H, J = 8.5 Hz), 7.04 (d,1H,J =

15



25 WD 03/033476 PCT/US02/32739 71 Ovw O OV N S~1 ~ Cd I N

6- (4- Chl or ophenyl ) - 3-[ 3- net hoxy- 4- ( 2- net hyl - 2-pyrrol i din-1-

yl pr opoxywplvangd4yé hi eno[ 3, 2-d] pyri m di n-4(3H) -one Met hyl PCT/US02/32739

3- am no- 5- (4-chl orophenyl )t hi ophene- 2- car boxyl ate (0.639 g, 0.2390 5 mmol)
was taken up in DVMF-DVA (3 nlL) and heat®d to 110C. The reaction was

stirred fo a (3 t s 4 (2 - 2-

pyrrolidi n8 1:1;/'?)propo§[ ?Qh?ﬁ?gqﬁéf 8??1(39?"!@ %@gg’[ ?J‘ﬂ() ‘J)thré/agggl%§%(tet hanol
(3 m-) wald, dadel Ha), 218 (tedi diie 7a0dHA) 2.2 éleHE) LRMS e [goncent rat ed.
Fresh absolute ethanol (1 nmL) was added and the reaction heated to refl ux.
The to reaction was stirred for 18 h and then cooled to RT and the
precipitate was collected to gi ve%@leqs(o 020 mmol, 8% of the product
as a white solid. 1H NWR (CDCl 3) , 765(d, 2H, J =8.3
Hz), 753 (s, 1 H), 7.44 (d, 2H, J 85Hz) 18(d, 1H J=283H),
6.96 (s, 1 H, 6.88 (d, 1 H J =28.3 Hz) ' oms: 83 (s 3H, 2.77 (s, 2H), 2.72
(bs, 4H), 1.78 (bs, 4H), 1.36 (s, 6H). 157V I\/B M+ H 511 Exanple 17 Ow O

O-/-"NFC SN >F N 20 \/\N F
6- (4- Chl or ophenyl ) -3-{4-[2-(3, 3- d|f| ol i di n{1-yT) et hoxy] - 3-
nmet hoxyphenyl } t hi eno[3 2- A(3Hf~one HHNNF FF

6-(4-chlorophenyl)-3-{4-[2-(3-fluoropyrrolidin-1-yl)ethoxy]-3-
methoxyphenyl}thieno[3,2-d]pyrimidin-4(3H)-one

OMe -

ﬁj‘“’“&
F
H,N

3-Fluoro-1-[2-(2-methoxy-4-nitrophenoxy)ethyl]pyrrolidine
1-(2-Bromoethoxy)-2-methoxy-4-nitrobenzene (0.2346 g, 0.8499 mmol) and
3-fluoropyrrolidine (0.3187 g, 2.5496 mmol) were combined in DMF (5 mL).
Triethylamine (0.43 g, 4.2495 mmol) was added. The reaction was heated to

15 80°C and stirred for 18 h. The reaction was cooled to RT and diluted with
EtOAc (50 mL). The organics were washed with water (3 x 100 mL), dried
over MgSQy, filtered and concentrated. The residue was purified by
chromatatron (98:2 CH,Cl,:MeOH). The product was subjected to
hydrogenation using 10% Pd/C under 1 atm of H. The reaction was stirred for

20 18 h and was then filtered through celite and the celite washed with EtOAc (2
x 10mL). The organics were concentrated to give 0.0442 g (0.1740 mmol,
20%) of the product. "H NMR (CDCl3) 5 6.75 (d, 1H, J = 8.4 Hz), 6.28 (s, 1H),
6.19 (d, 1H, J = 8.3 Hz), 5.26-5.13 (m, 1H), 4.10 (t, 2H, J = 5.7 Hz), 3.80 (s,
3H), 3.10-2.78 (m, 6H), 2.27-2.05 (m, 2H).

10

25



3-fluoropyrolidine and 3, 3-di fl uoropyrrolidine WO 03/033476 PCT/ US02/ 32739
72 3-fluoropyrolidine and 3, 3-di fluoropyrrolidine were prepared foll ow ng
procedur esodamsxrbed in the literature. G ardi na, G: DondiPeI/uS02/33@8ugni ,
M, Synlett, 1995, (1), 55-57 Owe 02N 5

1- ( 2- Bronoet hoxy) - 2- met hoxy- 4- ni t r oben2ene 4- Nitroguai acol (1.0171 g,

6. 0134 mol ) was dissol ved i ngggohydrous DVF (20 nL). Cesium carbonate
(3.9207 g, 12.0268 mml) and 2-_ di bronoet hane (2.07 nm., 24.0534 mmmol)
were added. The reacti om was; i orheatedn PC and stirred for 18 h. The m x
was then cool Jted wt QAc (100 nmL), washed with water
(3 x 100 rH s dried over MgSH4, filtered and

concentr at ed. Fdye~was filtered through a 3" plug of basic al um na
(100% CH2Cl1 2) to gi ve 0.7075 g (2.5634 mol, 42% of the product as a

whi t I 4-dll|1dﬂ5ﬂ1 7.78 , 1 :
6. '926(3" Ifd(H J = 8. 3@314.@2 ;3%01:5&/%"&#1 ﬂ)éth%xﬁ 96 (s 3H§S 3. 750

(t, 2H, Jmeféloyynb)enymmeoow,bdlwrunrdlnéz(BxHFone

330 11 uorogy e ariE el o den PSR RBs B Rl (ORI LR - o
met hoxy- 4mmt>r)cmelnneﬂwl 69(4wﬂaro@heayll)&5{.?ﬁ WL)S \(j/:/e(r]I e co$1ﬁien<ragaic?l (E)Drl\]/F Wg g

Lﬂ_é?alt ed t o GRSBHAG TSN Ginalarmio P hanecs carbmirAte 401068 &:6. Hitng
di l'uted wighho gt\,@% %}0 a?l'& %%F@eﬁf‘w ?é@ﬁ@@%n‘ﬁ'thg \3@&% (3 x 100 25

m.), dried over Itere and con he residue was purified
by chr onaﬂﬂ@atmtqZD(fG-le%hEtr@(ci)ortwagstme@ far7s ming Gnbil7alBstamtiig matgal of t he

(ngdUCt ARvad gljclnrgeht'l'ﬁ/ee}nllf was' then (lzyolNgRo(RqD%uuzedﬁ W|th9C8—l (('512 ((gd_| mL% aHé) .75

10 washed with 1N NaOH (2 x 30 mL), water (1 x 30 mL), brine (1 x 30 mL),
dried over MgSOQs,, filtered, and concentrated. The residue was purified on a
chromatatron (98:2 CH,Cl2:MeOH) to give 0.010 g (0.020 mmol, 11%) of the
product as a tan solid. "H NMR (CDCls) 5 8.13 (s, 1H), 7.65 (d, 2H, J = 8.3
Hz), 7.52 (s, 1H), 7.43 (d, 2H, J = 8.4 Hz), 7.00 (d, 1H, J = 8.4 Hz), 6.93 (m,

15 2H), 5.29-5.13 (m,1H), 4.23 (t, 2H, J = 5.7 Hz), 3.88 (s, 3H), 3.12-2.93 (m,
5H), 2.68 (bs, 1H), 2.25-2.06 (m, 2H).
LRMS M + H 500

Example J1

| 0]
N/@/O\/\N\/_/\
l O N/) OMe
CF;

3-{3-methoxy-4-[2-(1-pyrrolidinyl)ethoxy]phenyl}-7-[4-
(trifluoromethyl)phenyl]-4(3H)-quinazolinone

0
O\/\N
N
H OMe
cl NO,

20



WD 03/ 033476 PCT/US02/32739 73 1 H), 6.89 (d, 1 H J =9 Hz), 4.21 (t, 2H
5.

J =5.6 H), 3.94 (s, 3H, 3.07 (t, 2H, J = 13.3 Hz), 2.99 (t, 2H, J =5.7
Hz), 2.89W0to3/02H76J = 7.1 Hz), 2.28 (m 2H). Owve & N ~ FPCT/US62/3242N 5

4-1 2- (3 3-Di fluoropyrrolidin-1- yI)ethoé%]-B-rrethoxyaniIine

3,3-Di fluoro-1-[2-(2-nmet hoxy-4-nitroph oxy)ethyl]pyrrolidine (0.173 g,

0.5728 e 017 dded.
The reacti ohldvxig: | rreﬁsﬂﬁwﬁqcﬁ?rﬁﬁg ﬁhg)et?l ﬁﬂ{“%‘ﬁgﬁe m )g(;) vvawgst ﬁene
filtered mllhmbﬁg‘tiaﬂyldlete and the celite vvashed W|th EtOAc (3 x 10 nmL). The
1 0. 07 f th
or oduct - as %4 SR $ S h R laie e Erminal, 1899) 6. 26
(s, 1 H, i D@M(\ﬂa?] édb‘edinetﬁy%nﬂné%@iz M8 5( % a) %Fﬁ%ﬂclﬂor%- -n'ﬂ‘?c)a%éo%) (s,

3HO, 3.04 (t
O~/ \N SF hlgqide (9 9, 43 mynol). The solut|on was stirred overmght The reaction

et hoxypha T e e B aaeed vt FNTEl - ERE g aquigiueobs'soRitoh >
3- am no- 5-Wds niader logie byl gddinPRNENSOR: CThE @oWBItEd b8siéHcBus SokRHBA oI )
was taken up in dinethylfornmandi de di nethyl acetal (3 nlL) and 20 heated to

110C. The W 6{<‘if%¢te®a\%' hPGM e d hegrganie péw@etwmwaahe@mthahrm, dried

ol ) - A REAERe MG e SR S U S8R HIS MR B8 Senc s ot ec.

o WbscDar 6 Sondie ”Olzmgmg“ﬁ““’aﬁdm*ﬁ“ﬂéiﬁg“ﬁcg'mmh“"’?Zcf ol tate

25 was col(ﬁglcm %tbé_[zs 682(@%' & éO‘gf |frﬁ1)1l4 (rhdh JoF 8&nldzh F@%&ug ,aspa

whi te H;;ﬂdfil 8H NYR £.60-(PBR) J & 8138,)(8.23YH, f RF5631HLE). Lcr&é . 2H
= 420 (m + H*).

o)
O\/\N
N
H OMe
cl NH,

2-amino-4-chloro-N-{3-methoxy-4-[2~(1-
pyrrolidinyl)ethoxy]phenyl}benzamide
To a solution of 4-chloro-N-{3-methoxy-4-[2-(1-pyrrolidinyl)ethoxy]phenyl}-2-
nitrobenzamide (11.9 mmol, 5.0g) in ethanol was added tin(l!) chloride

20  dihydrate (35.8 mmol, 8.1g). The resulting mixture was heated to refiux for 4
h and then concentrated by rotary evaporation. The residue 'was dissolved in
ethyl acetate and was washed with potassium sodium tartrate tetrahydrate
solution repeatedly. The crude product was first extracted with 2N HCI , then
made basic by adding NaOH with ice cooling. The combined basic aqueous

25 solution was extracted with DCM. The organic extraction was washed with
brine, dried and concentrated giving the product (4.5g, 97%). 'H NMR
(DMSO-D6): & 1.67 (4H, m), 2.48 (4H, m), 2.81 (2H, t, J = 5.8 Hz), 3.75 (3H,
s),4.10 (2H, t, J = 5.8 Hz), 7.02 (1H, d, J = 6.2 Hz), 7.10 (1H, d, J = 8.6 Hz),
7.16 (1H, s), 7.62 (1H, d, J = 8.6 Hz), 7.80 (1H, s), 8.17 (1H, d, 8.6 Hz), 8.35

30 (1H, s). LCMS m/z = 390 (m + H").

15



7.56 (d, 2H, J = 8.4 Hz), 7.18 (s, 1 H), 7.11 (d, 1H, J= 8.5 Hz), 7.04 (d,

1 H J =W 03/033476 PCT/US02/32739 74 8.6 Hz), 4.12 (t, 2H, J = 5.5 Hz),

3.77 (s, w3000 (t, 2H, J = 13.6 Hz), 2.85 (t, 2H, J 2CHFUSMY739 2. 81

(t, 2H J =7.0 Hz), 2.22 (m 2H. LRVS M+ H Exanple 18 5 O\ O O 1/ ~NF

Sa ~~N N 71 '

6- (4-chl orophenyl )-3-{4-[2-(3-fluoropyrrolidin-21-yl)ethoxy]-3

met hoxyphenyl }t hi eno[ 3, 2-d] pyri m din-4(3H)-one Owe J(tr O/"D-F 10 HzN

3- Fl uoro- 1-[ 2- ( 2- met hoxy- 4- ni tr ophenoxy) et hyl ] pyrrolidi ne

1- (2- Br onoet hoxy) - ~2- et hoxy 4- nltrobenzene (0.2346 g, 0.8499 mmol) and

3-fluoropyrrolidi ( 96 mmol ) were conbined in DM (5 nL).

Tri et hyl am ne 495 I) was added. The reaction was heated to

d)‘or 8 Hme The Teaction was cooled to RT and diluted with

Et OAc (50 ¢ heN organi cs were washed with water (3 x 100 nlL), dried

over te and concentrated._ The residue was _purified by
0471;;\@9-5:?

chr omat at hoxyedig-(1 Wérﬁmﬂﬁﬁ?tmlﬁbﬁ!‘mt"éam 0
hydr og«gnatchﬂ a¥Slinond0% Pd/ C under 1 atm of H2. The reaction was stirred

for 20 18 was then filtered through celite and the celite washed with
Et OAc (2 ZeAmﬂmdL)df cﬁmm NF{gameﬁmxw& (:‘bpyleolndlaylwihoxy]gharwl}lxemamuga(0 1740
mol, 20 uct N | 3 75 (d, 1 . H J =.8.4 Hz),

6.28 (s, @ﬁ)%f gwaf cuﬁsqiveyﬁ ) %58@1‘9 eﬁ%d@nﬁ waweatﬁd% (t, 2H,

5.7 Hzréﬂuﬁf&@ IGSFI' he%ﬂverﬁs Weré rdol8d b§tidtary evdpdraien @id tRE) - 25 WO
03/ 033476 PCT/ US02/ 32739

residue was purified by snllca gel column chromatography affording the

10 product (4.2g, 91%). 'H NMR (DMSO-D6): & 1.82 (4H, m), 2.65 (4H, m),
2.88 (2H, t, J = 6.2 Hz), 3.88 (3H, s), 4.20 (2H, t, J = 6.4 Hz), 6.89-6.91 (2H,
overlapping), 7.01 (1H, d, J = 10.1 Hz), 7.49 (1H, d, J = 8.6 Hz), 7.76 ( 1H, s),
8.12 (1H, s), 8.29 (1H, d, 8.7 Hz). LCMS m/z =400 (m + H").

@]
A
l O N/) OMe
CF;

3-{3-methoxy-4-[2-(1-pyrrolidinyl)ethoxy]phenyl}-7-[4-

15

(trifluoromethyl)phenyl]-4(3H)-quinazolinone
The aryl chloride from the preceding step (150 mg, 0.38 mmol),
trifluoromethylphenyl boronic acid (130 mg, 1.5 eq), bis-t-

20  butylbiphenylphosphine (24 mg, 20 mol%), palladium acetate (9 mg, 10
mol%) and potassium fluoride (65 mg, 3 eq) were added to a dry round
bottom flask. To this was added anhydrous THF (2.0 mL). The reaction
mixture was heated at 70°C for 3 h. The reaction mixture was filtered. The
filtrate was diluted with ethyl acetate and was washed with 1N NaOH and with

25 water. The aqueous washes were back exiracted twice with ethyl acetate.
The organic portion was dried and concentrated. The residue was purified by
silica gel column chromatography eluting with 10% acetone in DCM with 1%



O OO~NF SI C [/ \

6- (4-chl or ophenyl )-3-{4-[2-(3-fluoropyrrolidin-1-yl)ethoxy]-3-

met hoxyphwoyBpsdareno[ 3, 2-d] pyri m di n- 4( 3H) - one PCT/US02/32739

3- Fl uoro- 1-[ 2- (2- met hoxy- 4- ni tr opheno %/?) ethyl ] pyrrolidine (0.0442 g, 0.1740
5 mml ) and net hyl 5-(4-chlorophenyl)-3-{[(1 E)-

d t hyl g(ﬂ?éﬁ]%? , 0.1740
Emi)lnf V\érgﬂ%ﬂﬂa?ag@ge%t% a flas éﬁ&ﬁb@&%‘@‘ﬁ?%?@%ﬁ and (?laeﬁﬁeact i on
he?t ed Ito 1299 (ZH,mmg, ?;_ﬁac(nHom v\ﬁ.ths%(QH m)j?f%ggdrﬁ Sﬁﬂ%&J;(QHéaH ?ﬁt%z;l);zlclng (30
mat eri a e ol e ed w
n-) and I%ﬁ@%qwr@pﬂlr}@d{ iqwg Y- (H%)zz Lé)? bl.nl), brine (1 x
30 nL et
U 11 e oo R B S} S5 D F A ) TR Y45 020 ol
(lé %éHéme&S(ng#ddrg;:t 750 Ean iC)lHI)OI 7123N(N§ (gtH)Cl 3) 68841§|z§s 71050(d7 $5

= 8. S , 7. , , = 8. , 7. :
H J =84 H), 6.93 (m 15 2H), 5.29-5.13 (m1H), 4.23 (t, 2H, J = 5.7
Hz), 3.88 Examplds J3-J2 #ePs r(réklar&i"hccarcﬁﬁg(tbsthelpwceoﬁxr& -destfided 2H) .

LRVS M+ H Exa IeJloo
3-{3-net hdﬂ%’@!' 1.pyrrolidinyl)ethoxy] phenyl }-7-[ 4-

(”if'uorO”Ethy')phe“y']-4(3H)-qui ggge o N HOVM O ekNl *0' 2 WO
03/ 033476 PCT/ US02/ 32739 BRAMEIE92

Q 0]
Crr L0
L2

7-(4-fluoro-3-methylphenyl)-3-{3-methoxy-4-[2-(1-
pyrrolidinyl)ethoxy]phenyl}-4(3H)-quinazolinone
'H NMR (CDCl3): 8 2.05 (4H, m), 2.37 (3H, s), 3.30 (4H, m), 3.46 (2H, m),
3.88 (3H, s), 4.42 (2H, m), 6.93-6.97 (2H, overlapping), 7.04 (1H, d, J=8.4
15 Hz), 7.13 (1H, d, J = 8.9 Hz), 7.48-7.54 (2H, overlapping), 7.73 (1H, d, J = 8.3
Hz), 7.91 (1H, s), 8.14 (1H, s), 8.38 (1H, d, 8.5), 8.45 (1H, bs). LCMS m/z =
A74 (m+ HY).

10

Example J3

o o~
'@Om O

3-{3-methoxy-4-[2-(1-pyrrolidinyl)ethoxy]phenyl}-7-(4-methylphenyl)-

20

4(3H)-quinazolinone
"H NMR (CDCl3): 8 1.99 (4H, m), 2.17 (3H, s), 3.14 (4H, m), 3.34 (2H, t, J =
5.3 Hz), 3.88 (3H, s), 4.38 (2H, t, J = 5.3 Hz), 6.93-6.97 (2H, overlapping),
25 7.03(1H,d, J=8.4Hz), 7.32 (1H, d, J = 8.1 Hz), 7.63 (1H, d, J = 8.1 Hz),



76 4-chl oro- N-{3-nmet hoxy-4-[2-(1-pyrrolidinyl)ethoxy] phenyl}-2-

ni trobenzam de To a sol ution of

3- met hoxywo-0p@33416 pyrrol i di nyl ) et hoxy]aniline (43 mmol, 1®@C@g)S02/8213DCM was
added triethylamne (52 mvol, 5.2 g) and 4-chl oro-2-nitrobenzoyl 5
chloride (9.5g, 43 mml). The solution’was stirred overnight. The reaction

m xture t ed st 2 Iutlon
o made baces By ana e T B HrRE RS He b BT L B ERICR 381 o
extract ed (WH; 8).DOBMI he/zer 455)(re HHAse was washed with brine, dried and
concentrated giving the title conpound (11.5g, 69%. 1H NWVR (DVMSO lo D6): 6
1.66 (4H, m, 2.49 (4H, m, 2.75 (2H, t, J :60 Hz), 3.72 (3H, s), 4.00
(2H, t, J =6.0 Hz), 6.94 (1 H d, ;(mrg 6‘314 7.14 (1 H d, J = 8.6 Hz),
7.79 (1 H d, J = 8.1 Hz), 7.94 ('fﬁ ='8.1 Hz), 8.23 (1 H, s), 10.55
(1 H ). LCVS mz 420 (m + H+). 00\N\//~N HOWw 15 Cl NHZ
2-am no- 4-chl or o- N-{3 nmet hoxy- 4-[ 2- (1 pyrrolidinyl)ethoxy] phenyl } benzam de
To a solution of

4-chl oro- N-{3- met hoxy-4-[2-(1-p rdjy ho?ﬂ\p%en | }-2 nitrobenzam de
(11.9 mol, 5.0g) in ethanol -. dedJti Al gygehl oride 20 dehydrate (35.8

nmmol, 8.1 g). The resulting nNas heated to reflux for 4 h and then

concentrated by rotary evaporati on. The residue was dissolved in ethyl
acetate and was washedM&Pt h pot assium sodiumtartrate tetrahydrate

Then  made bereth YRS UG RO A2 (it R AE R bhondl; .

aqueous 25 sol ution was extractqekquinmnd'ﬂie organi c extraction was
e Bl o 31 SBLFERS LA 4 PR 1B Ra A5 7T
3.75 (@H (351) s)%é@ (Sﬂ §b 4t25 ézﬁ £48 '2‘4)_}2)6%5 é@?fg% @H gweﬂgp%ﬁgé)ﬁg 87 10

1 H d 0 (1
|(4, s), 8. ](2H(!J m &4i82)57|—&5(1l$d§51 BCBHZ)I—T93X1HLS)VBTH(ZIH§)983(7m+ H+§

(1H, d, 8.2 Hz). LCMS m/z = 472 (m + H*).

Example J5

Q 6]
@C)Mf“@
Cl O

7-(4-chlorophenyl)-3-{3-methoxy-4-[2-(1-pyrrolidinyl)ethoxy]phenyl}-

15

4(3H)-quinazolinone
'H NMR (CDCls): 8 1.97 (4H, m), 3.03 (4H, m), 3.27 (2H, t, J = 5.6 Hz), 3.88
20  (3H, s),4.34 (2H, t, J =5.6 Hz), 6.95-6.96 (2H, m, overlapping), 7.04 (1H, d, J
=8.4 Hz),7.48 (2H,d, J =8.4 Hz), 7.65 (2H,d, J=8.2 Hz), 7.74 (1H, d, J =
8.2 Hz), 7.94 (1H, s), 8.14 (1H, s), 8.41 (1H, d, J = 8.3 Hz), 8.50 (1H, s).
LCMS m/z = 476 (m + H").



WD 03/ 033476 PCT/US02/32739 77 O\ NI\ "-~ No C | N Ow

7-chl oro-3-{3-net hoxy-4-[2-(1-pyrrolidinyl)ethoxy] phenyl}-4(3H- 5

qui nazol iwWora/0234261i no- 4- chl or o- N-{ 3- net hoxy-4-[2-(1 PCT/US02/32739
-pyrrolidinyl)ethoxy] phenyl } benzam de (11.6 nmol, 4.5g) was dissolved in
90 mL 88% formc acid and was heated t8 reflux for 3 h. The sol vents were
renmoved by rotary evaporation and the residue was purified by silica gel
col um chr omat ogr aphy affording the io product (4.2g, 91%. 1H NWR
(DVBO-D6): 6 1.82 (4H, m, 2.65 (4Bxample J6. 88 (2H, t, J = 6.2 Hz), 3.88
(3H, s), 4.20 (2H, t, J = 6.4 Hz), 6.89-6,91 (2H, overlapping), 7.01 (1 H
d J=10.1 Hz), 7.49 (1 H d, J =8.6 H), 7.76 ( 1 H s), 8.12 (1 H s),

8.29 (1 H d, 8.7 Hz). LCIVBrﬂz:/g)O(+H+).oNJC]VE CF ~ 15 3
3-{3-nmet hoxy-4-[2-(1-pyrrolidinyl hw/}xﬁ -
(trifluoronethyl)phenyl]- 4(3H) i jl ope Thelaryl chloride fromthe
precedi ng step (150 ng, O trifl uoMenet hyl phenyl boronic acid
(130 ng, 1.5 eq), bis-t @

FB‘henyI phosphine (24 ng, 20 nmol %,
pal | adi um acetate (9 ng, nol 99 and potassiumfluoride (65 ng, 3 eq)

were added to a dry round bottomflask. To this was added anhydrous THE
(2.0 nL). The reaction mXxture was heated at 70C for 3 h. The reaction

m xt ur e was 7-(3-tAldphENI)- :EJ{BImaﬂﬂaxya& [zh(hlﬁﬁﬂonuuhbl)emwy]aﬁehﬂ}e and was
washed with 1 N NaCH and with The agueous” washes "wer e” back
extracted twice with ethyl acetﬂﬁ@)'qm@z@lmc portion was dried and

oot ng i ¢ PNVESSCDEPL, e B SIS 22l PbobBR 398 3 TS 5780 0" =P
(2H,t, J = 5.3 Hz), 3.92 (3H, ), 4.40 (2H, t, J = 4.8 Hz), 6.24 (2H, s, maleic’
acid), 7.08 (1H, d, J = 8.4 Hz), 7.22-7.25 (2H, m, overlapping), 7.45-7.54 (2H,
10 m, overlapping), 7.71 (1H, d, J = 7.6 Hz), 7.78 (1H, s), 7.88 (1H, d, J = 8.3
Hz), 8.28 (1H, s), 8.33-8.37 (2H, m, overlapping). LCMS m/z = 476 (m + H").

Example J7

0 0~
Al

7-(4-ethylphenyl)-3-{3-methoxy-4-[2-(1-pyrrolidinyl)ethoxy]phenyl}-4(3H)-
quinazolinone
'H NMR (CDCls) § 1.29 (3H, t, J = 7.6 Hz), 1.82 (4H, m), 2.62 (4H, m), 2.73
20 (2H,q,J=7.6Hz), 2.99 (2H, t, J = 3.6 Hz), 3.87 (3H, s), 4.22 (2H,t, J=3.6
Hz), 6.91-7.02 (3H, m, overlapping), 7.34 (2H, d, J = 8.1 Hz), 7.65 (2H, d, J =
8.1 Hz), 7.78 (1H, d, J = 8.3), 7.96 (1H, s), 8.12 (1H, d, J = 8.8 Hz), 8.38 (1H,
d, J = 8.3 Hz). LCMS m/z = 470 (m + H").

15

25



78 triethylamne to give the title conpound (0.36 g, 61%. 1H NVR (CDCl 3):
b 1.98 (4H m, 3.02 (4H m, 3.24 (2H m, 3.89 (3H s), 4.38 (2H t, J=
5.5 Hz), w6.0983870®7 (2H, overlapping), 7.05 (1 H, d, J = ®CH/USLY/32739 76- 7. 83
(5H, overlapping), 7.99 (1 H s), 816 (1 H s), 844 (1 H d, 8.3 Hz).
LCMS mz = 5 510 (m + H+). Exanples J283912 were prepared according to the
procedures described in Exanple AExEﬁQﬂB' J2o00 NaN / N Ow 10

7- (4-fluoro-3-net hyl phenyl) -3-{3-net ho y-AfEB[Z-(l-

pyrrolidinyl)ethoxy] phenyl }-4(3H)-qui nazolinone 1H NVR (CDCI3): 6 2.05
(4H, m, 2.37 (3H, s), 3.30 (4H m,, 3.46 (2H, n), 3.88 (3H s), 4.42 (2H,

m, 6.93-6.97 (2H, overl apping), i4 (VAN H J< 84 15 Hz), 7.13 (1 H,
R' 773 RI | d, J =83 H),
O

d, J = 8.9 Hz), 7.48-7.54 (2H, (o%e
7.91 (1 H, s), 8.14 (1 H, ‘ (LJH d,'&u&), 845 (1 H bs). LCMS mz
N~ 20

474 (m + H+). Exanple
{3-nmet hoxy-4-[2-(1- pyrLe di nyl ) et hoxy] phenyl } - 7- (4- net hyl phenyl ) -
3H) - qui nazol i none 1H NWR (CDCI3): 6 1.99 (4H, m, 2.17 (3H, s), 3.14

(
“o5 8 o7 ol Atorophentl). S43 niltho £ (FRyrpicify et phends 1) 3,
81 Hz), 7.63 (1 H d, J = 8 43H)quilezeti@ss476 PCT/ USO2/ 32739 79 7.78
L d I (B 5 133l s 268, 69), Hoo’lom %, 3L b4 ), S8 2 H2)
(3H, s), 4.22 (2H, t, J = 6.4 Hz), 6.92-6.95 (2H, m, overlapping), 7.20 (1H, t, J
= 8.1 Hz), 7.67-7.71 (3H, m, overlapping), 7.92 (1H, s), 8.15 (1H, s), 8.40 (1H,
d, J = 8.3 Hz). LCMS m/z = 460 (m + H").

o1 o—~bhwll

10

Example J9

0
N/Q/O\/\NQ
‘ O = OMe
F
Cl

7-(3-chloro-4-fluorophenyl)-3-{3-methoxy-4-[2-(1-
15 pyrrolidinyl)ethoxy]phenyl}-4(3H)-quinazolinone
'H NMR (CDCls): (maleic acid salt) © 2.05 (4H, bs), 3.18 (4H, bs), 3.34 (2H,
bs), 3.89 (3H, s), 4.46 (2H, bs), 5.58 (2H, s, maleic acid), 6.93-6.97 (2H, m,
overlapping), 7.07 (1H, d, J = 8.5 Hz), 7.28 (1H, overlapping with CDCl5), 7.58
(1H, m), 7.69 (1H, d, J= 8.4 Hz), 7.75 (1H, d, J = 6.8 Hz), 7.9 (1H, s), 8.14
20 (1H, s), 8.41 (1H, d, J = 8.3 Hz). LCMS m/z = 494 (m + H").



(1 H s). LCMSmz =455 (m+ H+). Exanple J4 5 ON J O MOO

7- (4- et hoxyphenyl ) - 3-{3- net hoxy-4-[2- (1- pyrrolidinyl)ethoxy] phenyl }-
4(3H) - quiwaeaslosxsone 'H NVR (CDCI3): 6 1.85 (4H, m), 2.72PCARiSony2738. 04
(2H, t, J =6.1 Hz), 3.88 to (3H, 5s), 389(3H s), 4.25 (2H, t, J=6.2 Hz),
6.94-7.05 (5H, overlapping), 7.67 (2I—f3 d J=84Hz), 7.75 (1 H d, J =
8.3 Hz), 7.93 (1 H s), 8.13 (1 HE@&m ﬁ;}?(l H d, 8.2 Hz). LCMS nlz =
472 (m + H+). ExaaneJS 1500--RI QO J Ow d

7- (4-chl orophenyl ) - 3- {3- met hoxy- 4-[ 2- (1- pyrrolidi nyl) et hoxy] phenyl } -
4(3H) - qui nazol i none 1H NWR (CDCI3); 6 1.97 (4H m, 3.03 (4H m, 3.27

(2H, t, J = 5.6 HZ), 3.88 20 (3H, §), 4734 @t~ A =5.6 Hz), 6.95-6.96
f
. d)3=8" 2Hhe 7. 74TTH d, J= 8.2 Hz), 7.94

(2H, m overlapping), 7.04 (1
=8. 4Hz), 7. 48(2H, d, J=8. 4Hz) , 7.
] Nd J 83Hz) 8.50 (1 H s). LOCM
)33476 PCT/ USOZ/ 32739 80 Exanple J6 N Ow d

(1 H s), 8.14 (1 H s),
Mz = 476 (m + H+). WO 03

7-(3-fluorophenyl)-3-{3-methoxy-4-[2-(1-pyrrolidinyl)ethoxy]phenyl}-
5 4(3H)-quinazolinone
"H NMR (CDCl3) & 1.94 (4H, bs), 2.94 (4H, bs), 3.19 (2H, bs), 3.88 (3H, s),
4.35 (2H, t, J = 5.7 Hz), 6.92-7.05 (2H, m, overlapping), 7.11 (1H, m), 7.39-
7.50 (4H, m, overlapping), 7.74,(1H, d, J=8.3 Hz), 7.95 (1H, s), 8.14 (1H, s),
8.41 (1H, d, J = 8.5 Hz). LCMS m/z = 460 (m + H*).
10

Example J11

0 O
T

3-{3-chloro-4-[2-(1-pyrrolidinyl)ethoxy]phenyl}-7-phenyl-4(3H)-
15 quinazolinone

"H NMR (CDCls) & 1.84 (4H, bs), 2.73 (4H, bs), 3.04 (2H, t, J = 5.8 Hz), 4.27

(2H, t, J = 5.8 Hz), 7.08 (1H, d, J = 8.8 Hz), 7.29 (1H, d, J = 8.6), 7.44-7.53

(3H, m, overlapping), 7.72 (2H, d, J = 7.2 Hz), 7.80 (1H, d, J = 8.3 Hz), 7.98
20 (1H,s), 8.10 (1H, s), 8.40 (1H, d, J = 8.2 Hz). LCMS m/z = 446 (m + H*).



5 7-(3-chl orophenyl)-3-{3-nmet hoxy-4-[2-(1-pyrrolidinyl)ethoxy] phenyl}-

4( 3H) - qui nazoli none 1H NMR (CD3QD): (mal eic acid salt) 6 2.14 (4H, bs),
3.47-3. 54W04B1034339, 3.70 (2H, t, J 5.3 Hz), 3.92 (3H, ?}?I/USDZIIB)NGQH, t, J
= 4.8 Hz), 6.24 (2H, s, maleic’ aC|d) 7.08 (1 H d, J 8.4 Hz),
7.22-7.25 (2H, m overlapping), 7. 45 7854 (2H, 1o m overlappl ng), 7.71 (1
H d, J=7.6 H), 7.78 (1 H s), %@l@&érﬁwd J =83 Hz), 828 (1 H,
s), 8.33-8. 37 (2H, m overl apping). 476 (m+ H+). Exanple J7 15
"' O~\ No Ow

7- (4- et hyl phenyl)-3-{3-net hoxy-4-[2-(1-pyrrolidinyl)ethoxy]phenyl}-4(3H)-
qui nazol i none 1H NVR (CDCI 3) b 1. 29 (?@/@\:/*ZN Hz), 1.82 (4H m,

2.62 (4H, m), 2.73 20
(2H,q, J=7. 6Hz), 2. 99(2H, t, J3, 6 87413Hs 4 22(2HT,J=3.6 Hz), 6.91-7.02

(3H, m overlappl ng) 7. 34 d, 8.1 Hz), 7.65 (2H, d, J = 8.1 Hz),
7.78 (1 H d, J 8.3), L (1 H s), 812 (1 H d, J =8.8 Hz), 8.38 (1
H d, J =28.3 Hz) LCME m'z = 470 (m+ H+). 25 WO 03/033476 PCT/ US02/ 32739

81 Exanpl -

(o P SAReBlor b2 Ay ML Stnquyioheny (& MuoreBhonyBt- o
4(3 I—DdcﬁJ!JnazoI i none 1H NMR ( CDCl 3quindzdlihdndd, bs), 2662 |(_I421;—| gséz é gg
2H =

G m ok RfRiEhes 3@4((%&4 09295 18Hibe). s Totav 7 5 imva 24

over I ﬁf’;" n@% 57‘3 %1% SHH, 797 (18, 16 (dsls HE), 7. 87-#2d BHm, Qverthppirdy3 H2) -

747 (1H, s), 76% 7.73 (3H, m, overlapping), 7.91 (1H, s), 8.09 (1H, s), 8.38
(1H, d, J = 8.3 Hz). LCMS m/z = 464 (m + H*).
10

Example J13

o o OH
S \(j,
N/< ]
N
C'M OMe H

6-(4-chlorophenyl)-3-(4-{[(2S,4R)-4-hydroxypyrrolidinyljmethoxy}-3-

15 methoxyphenyl)thieno[3,2-d]pyrimidin-4(3H)-one
0o
S o~
Cl \ |
N
| ~

Methyl 5-(4-chlorophenyl)-3-{[( E)-(dimethylamino)methylidene]amino}-2-
20 thiophenecarboxylate

A mixture of methyl 3-amino-5-(4-chlorophenyl)-2-thiophenecarboxylate (37.3

mmol, 10.0 g) and N,N-dimethylformamide dimethyl acetal (74.7 mmol, 8.9 g)

in ethanol (350 mL) was heated at reflux for 3 hours. The solvent was

removed by rotary evaporation. To the residue 15 mL of toluene was added



10 Exanple J9 o o Na Ow FJC C

7-(3-chl oro-4-fluorophenyl)-3-{3-nethoxy-4-[2-(1- 15 .
pyrrol i diwglopesdsoxy] phenyl } - 4( 3H) - qui nazol i none 1H NVR ( CPCira)sn2/¢ava¢ ei c
acid salt) 6 2.05 (4H bs), 3.18 (4H bs), 3.34 (2H bs), 3.89 (3H s),
4.46 (2H, bs), 5.58 (2H, s, nmaleic aci &, 6.93-6.97 (2H, m overl app| ng)

o ?77(6139 <1""N“% 80@ ot Fﬁrﬁoggd b r &?’fﬂwrl @ngTgS}Q?%%’}t?‘ﬂ ees) ‘e 4

20 (1 H, st)mes I thé rélsuldngéhd(ﬁre%ldﬂ@ ZOhﬂl/fﬁe-Sféﬁesmé%"ac{déd"fohﬁWedﬂg
03/ 033476 §||1 /3 739 82 Exa

7-(3-f1 uor Srgéﬁ gl_agl m@f%Wyaeﬁtﬁtgqtlwéfwaduﬁsnllﬁljfleﬂetﬁw;qspﬁmw}- 5

?(2 afl) bg;ﬂ WB'W%@ESIIe%[E&JW f@@ﬁﬂwﬁg%ﬁ% rédhidt ﬁ?fb g 208%) 2 H 6\9@* 3.19

overl apﬁpl r{@DClzs):Lﬁ 3.08H6HY, J= B8F-H2), 3031(@141 sr)16ese(nHaspl7n35 (2H, c741 (1 H

LS 12 = HEOHERT A 4T Bt 609 (15 LM Sl = 323 o Al

3-{3- chloro 4-12-(1- pyrrolldlnyl)ethoxy]phenyl} 7- phenyl -4(3H)- 15
qui nazol i none

Q o OH
S \\\\\“(j’
N/< }
N
cl < > /\\Il N/) OMe H

6-(4-chlorophenyl)-3-(4-{[(2S,4R)-4-hydroxypyrrolidinyllmethoxy}-3-
10  methoxyphenyl)thieno[3,2-d]pyrimidin-4(3H)-one
Methyl 5-(4-chlorophenyl)-3-{[(E)-(dimethylamino)methylidene]amino}-2-
thiophenecarboxylate (857 mg, 2.66 mmol) was mixed with tert-butyl (2S,4R)-
2-[(4-amino-2-methoxyphenoxy)methyl]-4-hydroxypyrrolidine-1-carboxylate
(900 mg) in phenol (1.0 g) at 120°C for 15 min. Workup and purification of the
15 reaction mixture provided 650 mg of tert-butyl (2S,4R)-2-({4-[6-(4-
chlorophenyl)-4-oxothieno[3,2-d]pyrimidin-3(4H)-yl]-2-
methoxyphenoxy}methyl)-4-hydroxypyrrolidine-1-carboxylate. A portion of
this material (105 mg, 0.179 mmol) was dissoved in a 1:1 mixure of
dichloromethane and trifluoroacetic acid. The mixture was stirred at room
20  temperature for 10 min and was then concentrated under reduced pressure.
The residue was dissolved in dichloromethane and washed with a saturated
~ solution of NaHCOs, brine, dried (Na,SO,) and concentrated to provide the
title compound.
'H NMR (CDCl3): & 1.80 (1H, m), 2.01 (1H, m), 2.98 (1H, d, J = 11.9 Hz), 3.15
25 (1H, dd, J = 11.9, 4.3 Hz), 3.87 (3H, s), 3.88-4.00 (3H, m, overlapping), 4.50
(1H, m), 6.89-6.94 (2H, m, overlapping), 6.99 (1H, d, J = 8.4 Hz), 7.44 (2H, d,
J = 8.4 Hz), 7.51 (1H, s), 7.63 (2H, d, J = 8.6 Hz), 8.12 (1H, s). LCMS m/z =
484 (m + H").



1H NVR (CDCI3) 6 1.84 (4H, bs), 2.73 (4H, bs), 3.04 (2H, t, J = 5.8 Hz),
4.27 (2H, t, J =5.8 Hz), 7.08 (1 H d, J =8.8 Hz), 7. 29 (1 H d J-=
8.6), 7.M00363B47¢ 3H, m overlapping), 7.72 (2H, d, J = 7PeTHSP2/327380 (1 H,
d, J =8.3 Hz), 7.98 20 (1 H s), 810 (1 H s), 840(1H d, J =8.2 Hz).
LCIVB mz = 446 (m+ H+). WD 03/ 033476 BCT/ US02/ 32739 83 Exarrple J12 o
'-~N N NJ cl

3-{3-chloro-4-[2-(1-pyrrolidinyl)et

gui nazol i none 1H NI\/R(CDCI3) b 1.84 (4H, bs), 2.75 (4H, bs), 3.05 (3
4.28 (3H, t, 55Hz)707(1HdJ—88Hz)7177.29

= 5.5 Hz),

(3H, m overl apping), 7 47 (1 H @3 ( #H overl apping), 7.
(1 H s), 809 (1 H, LCMS mz = 464 (m +
H+). 10 Exanple J13 o C ~| cI

6- (4-chl orophenyl ) - 3- (4-{[ , 4Ry - 4-N1ydroxypyrro| [ d| nyl ] met hoxy}-3- 15

hoxyphenyl )t h 0NN Met hy|
5= (4 ohlor opheny! ) ”3[%ffeﬂ]c%phsnubr%fi‘éiﬂ%ﬁaﬁmmmmno}t 2 20
t hi ophgnec afethylbytroliii P]Héftﬁo ﬁ@tﬂm%/gheln |)th|(e§|§>[§,2 dipyrimiging

3-am no- 5-

(4-ch orophen ) - 2-thi'ophenecar boxy

N, N-di net hyl f or mani de di net hyl acet4(3H)-ohe/ nmol, 8.9 g)

10

15

20

25

The title compound was obtained through treatment of the title compound
from Example J13 with the procedures described in Example H18.

'H NMR (CDCly): & 2.03-2.10 (1H, m), 2.40-2.43 (1H, m), 2.53 (3H, s), 3.02-
3.18 (2H, m), 3.41-3.48 (1H, m), 3.98-4.05 (2H, m, overlapping), 4.49 (1H, m),
6.90-6.98 (3H, m, overlapping), 7.44 (2H, d, J = 8.6 Hz), 7.53 (1H, s), 7.65
(2H, d, J-8.6 Hz), 9.73 (1H, s). LCMS m/z = 498 (m + H*).

Example J15

o \//\ ° oF
\\\\\“(j
Cl Sl N N
\ N/) OMe H

6-(4-chlorophenyl)-3-(4-{[(2S,4S)-4-fluoropyrrolidinyllmethoxy}-3-
methoxyphenyl)thieno[3,2-d]pyrimidin-4(3H)-one

HO @F
N
N

0o

g

tert-butyl (2S,4S)-4-fluoro-2-(hydroxymethyl)-1-pyrrolidinecarboxylate
To a THF (20 mL) solution of 1-fert-butyl 2-methyl (2S,4S)-4-fluoro-1,2-
pyrrolidinedicarboxylate (950 mg, 3.9 mmol) at 0°C, 5.8 mL 2M LiBH, (11.6
mmol, 3 eq) was added slowly. The resulting mixture was left stirring

overnight while allowing the temperature to warm up to room temperature.

H

)I(ﬁoxﬂ pFllenyI} 7-(4-fuorophenyl)-4(3H)- 5

t,

7.91

J



in ethanol (350 nL) was heated at reflux for 3 hours. The sol vent was
renmoved by rotary evaporation. To the residue 15 niL of tol uene was added WO
03/ 033476wWwB@308I802/ 32739 84 and the solvent was renoved IPETUSOAB2739
evaporation. This was repeated three tines. To the resulting sticky
residue, 20 nL hexanes was added fol | dffed by the gradual addition of ethyl

acet ate at ted by
i Turat on Grision s Rt 07 acciRugd Oy REReth. Bt R 5 oo
(6H, d, Jwassdifutet withBethyl 4Ritates)To tﬁus%a£ adted D, ml siza(g8tland.thd = 8.6

: i = : +
CHJZ_R S KI ? 3 2 reg\?asi)]@tfrrq%g]?%g@ rhin7utgsg 'l(hjis u/’as f?lteredge\l/r?d%e fl|tl'a:%62 eva(sm ). 0.
6- (4- chl or ( s o i 0o
ot hoxyphoo s eaar s Ueimemefs a0 AEHIRL, 1) TR TEDERNE 178
5- (4- chl or(SE\;hehyll 98-2.29 (2, mdovmamumgm Asi)&q&nwsmemei\mmapp;ngx 5.15
t hi ophene 8%—%’%;{% 57 ng, 2.66 mmol) was mxed with tent-butyl (2S, 4R)-
2-[(4-am th enoxy) met hyl ] - 4- hydr oxypyrrol i di ne-1-carboxyl ate
(900 ng) in phenol (1.0 g) at 120C for 15 min. Wrkup and purification of
the 15 reaction m xture provided 650 ng of tent-butyl (2S,4R)-2-({4-[6-(4-
chl or ophenyl) oX@t hi eno[3 % dl pyrimdin-3(4H)-yl]-2-
met hoxyphe iﬁry@)\ «f oxypyrrolidine-1-carboxylate. A portion of
this materi al 050y, 9 mmol) was dissoved in a 1:1 m xure of
di chl oronet hane and tri f@oroaceti c acid. The m xture was stirred at room
20 tenperature for @nd was then concentrated under reduced pressure.
The residue was di ssm—%g i n di chl oronet hane and washed with a saturated
sol ution of NaHCO3, brine, dried (Na2SO4) and concentrated to provide the

o oo T & 198 A atbro gt mbinyTgnShynsuffontdoxipby iy s (1 "

3. 88- 4000|dy$rbhdiheeumd»qnateﬂg) 4.50 (1 H m, 6.89-6.94 (2H m
over | appi 6.99 (1 H d, J =8.4H), 7.44 (2H, d, J =8.4 Hz), 7.51 (1

H s), 7. %d@lﬂn of thg prodyics fia) thegpreiqus step with p-taleene sulfonyighlorider H+) .
under standard conditions provided the product.
'H NMR (CDCls): & 1.42 (9H, s), 2.04 (1H, m), 2.34 (1H, m), 2.45 (3H, s),
3.58 (2H, m, overlapping), 3.85 (1H, m), 4.11-4.31 (2H, m, overlapping), 5.19
15 (1H,d, J =52.8 Hz), 7.35 (2H, m), 7.79 (2H, d, J = 8.4 Hz).

o \//\ o oF
\\\\‘"(j
Cl SI N N
\ N/) OMe H

6-(4-chlorophenyl)-3-(4-{[(2S,4S)-4-fluoropyrrolidinyllmethoxy}-3-
methoxyphenyl)thieno[3,2-d]pyrimidin-4(3H)-one

20  Alkylation of 6-(4-chloropheny!)-3-(4-hydroxy-3-methoxyphenyl)thieno[3,2-
d]pyrimidin-4(3H)-one (the preparation of which may be found in Example K1)
(the preparation of which may be found in Example K1) with the product from
the previous step was followed by removal of the BOC group with a 1:1
mixture of dichloromethane and trifluoroacetic acid to provide the title

25  compound.
'H NMR (CDCl3): 8 1.98 (1H, m), 2.25 (1H, m), 3.00-3.12 (1H, ddd, J = 34.9,
13.0, 4.0), 3.34-3.43 (1H, m), 3.87 (3H, s), 4.09 (2H, m), 5.18-5.34 (1H, d, J =



WD 03/ 033476 PCT/ US02/ 32739 85 Exanple J14 O, OH S N\ C N Ow N

6- (4-chl orophenyl )-3-(4-{[(2S, 4R) - 4- hydroxy-1 5

met hyl pyrwolo3ais3ayé | met hoxy} - 3- met hoxyphenyl ) t hi eno[ 3, 2- d] pgmiusozidar39

4(3H) -one The title conpound was obtai hed through treatnent of the title
conpound from Exanple J13 with the pr§)7cedures described in Exanple H18. 1H
NVR ( CDCl 334.41H2, 6382, o -d, D 3 . 3.02-
0 3. 18 (211 aglj ToR023 R Prerodiog GO (A &y e sl T AT R 2 G
(1 H ), J530H)IB514HH, 8), B4 (2Hppi h5)8.4 HZ)48.03H1 Hds).JLEMS f/tiz), 7. 53
(1 H s), {866@%%3 d, J-8.6 Hz), 9.73 (1 H s). LCMS mlz = 498 (m + H+).
Exanpl e J1 "F C -0-\1 J OWw H

6- (4- chl orophenyl )-3-(4-{[(2S, 4S)-4-fl uoropyrrolidinyl]nmethoxy}-3

met hoxyphenyl )t hi eno[ 3, 2-d] pyrim din-4(3H-one HO,,,,F N OO 20
tert-bdtyl (2S,4S)-4-fluoro-2-(hydxampie 496) - 1- pyrrol i di necarboxyl ate To
a THE (20 nL) solution of 1-tent-butyl 2-nethyl (2S,4S)-4-fluoro-1, 2-
pyrrolidi nedi carboxyl ate (950 ng, 0.0C 8 mL 2M Li BH4 (11.6
mmol, 3 eq) was added slo Y. mi XU s left stirring 25
overni ght while allow g \ atyeto dn up to roomtenperature. WO
03/ 033476 PCT/ US02/ 32739 86 The reabti on was quenched with 50% acetic acid

‘é"' délg dl gg %—t(é'-ﬁh]-%'rg:ﬁgﬂewi{g-(ﬁm&S‘?hgf-hgfijug\laot-? -rﬁét%llp)?r?'gha"ltney'llrr-lrgthtor)](ly . as
3-methoxyphenyl)thieno[3,2-d]pyrimidin-4(3H)-one

The title compound was obtained through treatment of the title compound

10  from Example J15 with the procedures described in Example H18.
H NMR (CD3OD): (maleic acid salt) 5 2.26 (1H, m), 2.88 (1H, m), 3.25 (3H,
s), 3.40-3.52 (1H, dd, J = 39.6, 13.0 Hz), 3.90 (3H, s), 3.98 (1H, m), 4.08 (1H,
m), 4.27 (1H, t, J = 9.9 Hz), 4.54 (1H, dd, J = 11.0, 3.5 Hz), 5.45 (1H, d, J =
14.7 Hz), 6.24 (2H, s, maleic acid), 7.07 (1H, d, J = 8.6 Hz), 7.18-7.22 (2H, m,

15 overlapping), 7.51 (2H, d, J = 8.4 Hz), 7.72 (1H, s), 7.82 (2H, d, J = 8.6 Hz),
8.34 (1H, s). LCMS m/z =500 (m + H").

Example J17

o)
o
s A A
Cl g N/) OMe

6-(4-chlorophenyl)-3-{3-methoxy-4-[(1-methyl-3-
pyrrolidinyl)oxy]phenyl}thieno[3,2-d]pyrimidin-4(3H)-one

20

The title compound was obtained using procedures analogous to those
described in Example H30.

25 "M NMR (CDCIs) 8 2.06 (1H, m), 2.34 (1H, m), 2.40 (3H, s), 2.53 (1H, m), 2.78
(2H, m) 2.93 (1H, m), 3.86 (3H, s), 4.88 (1H, m), 6.89-6.93 (2H, m,
overlapping), 7.43 (2H, d, J = 8.6 Hz), 7.51 (1H, s), 7.64 (2H, d, J = 8.6 Hz),
8.13 (1H, s). LCMS m/z = 468 (m + H").



m xture was stirred for 10 mnutes. This was filtered and the filtrate was
concentrated to give the internediate (780 ng, 93% . 1H NMR (CDCI3) 6 1.48
5 (9H, s)w01)3/983426 29 (2H, m overlapping), 4.48-8.17 (5H, par/usvssid7appi ng),
5.15 (1 H, d, J 43 Hz). O ONO tert-butyl
(2S, 4S) - 4-f1 uor o- 2 ({[ (4-met hyl phenyl $%ul fonyl ] oxy}methyl)-1- io
pyrrolidinecarboxyl ate Reaction of the product fromthe previous step with
p-tol uene sul fonyl chloride wunder standard conditions provided the
product. 'H NVR (CDCI 3): 6 1.42 (Y%kampled184 (1 H nm), 2.34 (1 H m, 2.45
(3H, s), 3.58 (2H, m overlapping), 3.85 (1H m, 4.11-4.31 (2H m
overlapping), 5,19 15 (1 H d, J =52.8 Hz), 7.35 (2H, m, 7.79 (2H, d, J
8.4Hz). ,. F O, O<SN\ C N Owv H

6 (4-chl orophenyl ) - 3 (4-{[(2S,49)-4- Dl uor, r1repli di nyy ] met hoxy} - 3-
met hoxyphenyl ) t hi eno[ 3, 2- d];p¥ ~ % | ation of
A of whi

6- (4- chl orophenyl) 3- (Lihy Qt”’ll enof 3, 2-
i mdi & may be found in Exanpl e K1)
(the preparation of whi ch may be found in Exanple K1) with the product from

the prévi ?uz step wa@- (4(9'1lethJWU-ér{évmletlmxy-ﬁe{(BgEtgybap vmdth ﬁ 1:1 I
m xture o |1 C C ,aCl t e the title
25 conpound. Wﬁ%ﬁ%@%ﬂ% I‘?&@]kh b&t}gﬁ ﬁﬁt -dlpyEimid Oﬂqﬁ(f/iv’;'%‘?oo-s. 12 (1
H, ddd, J A sBiutién cotmalﬁlng46-@4-chﬁ)r6 7)4)33-grh|y|dr -3-3. 87 (3H, S) 4.09 (2H
m, 5. 18-5.3&1 g‘ngFL gt WO 03/ 033476 PCT/ US02/ 32739 87 54.4 Hz),

' 88- 6. 95 NSHIoX¥Phenyithisnsid)dlpyrimislin-4(3H)-ene (72ng, §.2¢mmdl, the (2H d, J
8.5 Hz), préﬁéﬂatb% &t whibh nfaPBe f&lha ﬁlrEigamp[% K1Y Edd 3fclidrdetiyn™) LOVB mz

486 (m +
10 methylplperldlne (74 mg) was mixed with Cs,CO3; (261 mg, 0.80 mmol) and

the resultant mixture was heated at 85°C for 3 hours. The mixture was then
cooled to room temperature, diluted with dichlormethane, washed with a
saturated solution of NaHCO3 and brine, dried (MgSO.), and concentrated
under reduced pressure. The resultant residue was purified by column

15 chromatography to provide the title compound.
'H NMR (CDCls) & 1.15 (1H, m), 1.69-2.03 (5H, m), 2.23-2.27 (1H, m), 2.31
(3H, s), 2.78 (1H, m), 2.99 (1H, m), 3.87 (3H, s), 3.94 (2H, m), 6.86-6.98 (3H,
m, overlapping), 7.43 (2H, d, J = 8.3 Hz), 7.52 (1H, s), 7.65 (2H, d, J = 8.6
Hz), 8.12 (1H, s). LCMS m/z = 496 (m + H*).

o

20

Example J19

/

Q"““ :

6-(4-chIorophenyl)-3-[3-methoxy-4-(2-{[5-(4-methylphenyl)-1 »3,4-
25 oxadiazol-2-ylJamino}ethoxy)phenyl]thieno[3,2-d]pyrimidin-4(3H)-one

5

Me



5 Exanple J16 \ o SN\," ~ C(C \' ( N Owe

6- (4- chl or ophenyl ) - 3- (4- {[(28 453) - 4-f 1 uoro- 1- net hyl pyrrolidi nyl ] met hoxy}

3- met hoxywbengsdurhi eno[ 3, 2-d] pyri m di n-4(3H)-one The titPeTasnpsrsd was
obtai ned through treatnment of the title compound 1o from Exanple J15 with
the procedures described in Exarrple H182 1H NMR (CD3COD): (maleic acid salt)
b 226 (1 H m, 2.88 (1H, %§ (3H, s), 3.40-3.52 (1 H, dd, J = 39.6,
13.0 Hz), €190 H s), 698 ‘rﬁ/\m=&&s(1H m, 4.27 (1 H t, J =
9.9 Hz), 4.54 = 35Hz) 5.45 (1L H d, J = 14.7 Hz),
6.24 (2H, s, malelg N7 (COH, d, J =8.6 Hz), 7.18-7.22 (2H, m 15
overl apping), 7.51 (B dJJ 8 4 Hz), 7. 72 (1 H s), 7.82 (2H, d, J = 8.6
Hz), 8.34 (1 H 5s). LOMS rﬂz = 500 (m+ H+). Exanple J17 O C N Ow 20

6- (4-chl - 3- t 4-1.(1- et hyl - 3-

py§ r O|CI dl();\yl oxy‘#l)qrﬁ)?h Iﬁ [gﬂgfgogl éﬂﬁgﬁﬂ#&hﬂxﬁ)('%'l-l) -one The title
conmpound vmetlmdvx ||é&%>£3521@?lw Qife t 0 those described in
Exanpl e H3Q. 25 HNI\/R 6 234(1H m, 2.40 (3H,

S) 2.53 ( qqpnmary amige p(qqqxct,ﬁlpnz Eggmple H16r{p SZSWBKJI(%O mg)was 88 (1 H,
3 5 8 Oatpdri BoyryppidRegiad (Rl dagnm hOcltlin i
03/ 033476 ®EThigs02TBE 8d%vent d/asxemupvedBrotaby@vapbration. Hhd\Veside was

purified by flash chromatography eluting from straight DCM to 10% acetone in

DCM giving the title compound (385 mg, 100%). "H NMR (CDCl3) 5 3.91 (3H,

s), 3.95 (2H, t, J = 5.5 Hz), 4.28 (2H, t, J = 5.5 Hz), 6.95 (1H, dd, J = 8.4 Hz,

10 2,4 Hz),7.00 (1H,d, J=2.4Hz), 7.06 (1H, d, J = 8.4 Hz), 7.45 (2H, dd, J =
6.6 Hz, 1.9 Hz), 7.54 (1H, s), 7.66 (2H, dd, J = 6.6 Hz, 1.8 Hz), 8.14 (1H, s).
LCMS m/z =470 (m + H™).

Q\ﬁﬁ o,

15 6-(4-chlorophenyl)-3-[3-methoxy-4-(2-{[5-(4-methylphenyl)-1,3,4~
oxadiazol-2-ylJamino}ethoxy)phenyl]thieno[3,2-d]pyrimidin-4(3H)-one
The product from the preceding step (0.18 mmol, 85 mg) was reacted with 4-
methylbenzohydrazide (0.20 mmol, 30 mg) in 2mL DMSO with 4 eq. EDC
overnight. The reaction mixture was diluted with DCM and washed with water,

20  saturated sodium bicarbonate solution. After drying over sodium sulfate, the

solvent was removed by rotary evaporation. The final product was purified by
recrystalization giving the title compound (86 mg, 82%). "H NMR (CDCls) 5
2.39 (3H, s), 3.88(5H, m, overlapping), 4.31 (2H, t, J= 4.9 Hz), 6.93 (1H, dd, J
=8.4 Hz, 2.4 Hz), 6.98 (1H, d, J = 2.4 Hz), 7.05 (1H, d, J = 8.4 Hz), 7.25 (2H,

25 m, overlapping with CDCL3), 7.44(2H, d, J = 8.6 Hz), 7.53 (1H, s), 7.65 (2H,
d,J=8.7Hz), 7.79 (2H, d, J = 8.3 Hz), 8.12 (1H, s). LCMS m/z = 586 (m +
H™).



5 6-(4-chl orophenyl) - 3-{3-net hoxy-4-[ ( 1- net hyl - 3-

pi peri di nyl) met hoxy] phenyl }t hi eno[ 3, 2-d] pyri m di n-4( 3H) - one
cont ai ni yo®30334chl or ophenyl ) - 3- (4- hydr oxy- 3- PC
met hoxyphenyl ) t hi eno[ 3, 2-d] pyri m di n-4(3H)-one (77 ng, 0.20

A sol ution
T/US02/32739
mol , the

preparation of which may be found in BEXP4nple K1) and 3-(chloromethyl)-1 io
nmet hyl pi peridine (74 ng) was m xed with Cs2C03 (261 ng, 0.80 mmol) and the
resultant mixture was heated at 85C for 3 hours. The mixture was then

cool ed to room tenperature, dilutedEXampledKadnl or met hane, washed with a
saturated solution of NaHCO3 and brine, dried (MgSO4), and concentrated

under reduced pressure. The resultant residue was pukffied

by columm 15

chromat ography to provide the title conpound. 'H NVRpN 13) 6 1.15 (1H,

m, 1.69-2.03 (5H, m), 2.23-2.27 (1H, m, . 3b._{3H s), 2.
2.99 (1 H m, 3.87 (3H, s), 394(2 (86-6.98 (3H,
7.43 (2H, d, J = 8.3 Hz), s H

H s). LCMS miz = 496 ¢
N 6- (4-chl orophenyl) - 3-[ 3-
oxadi azol - 2-yl ] am no} et hoxy) phenyl ]t hi eno[ 3, 2-d] pyri m di n-4

H d J = 8.
le JI®MEN O Oa ONSNOHC M
-{[5-(4-rrethy| phenyl) -

78 (1 H m,

m over | appi ng),
6 Hz), 8.12 (1

1,3,4- 25
(3H) -one WO

03/ 033476 PCH/(d<Liriosaphenyhs-[3 -n(éthaxy-4 (3-pyrrolidih-P-Wpropoxy)phenyl]

6- (4-chlorophenyl)-3-[4-(2 SthIE#.%C
met hoxyphenyl ] t hi eno[ 3, 2- dfb r
from Exanpl e H16 (0.82 nmol, 350 was 5 reacted wth

toet hox
g)-')l'ﬁ@epl‘l mary am ne product

di pyridyllthi onocarbonate (0 82 mml 190 ng) in DCM (10 nmL) overnight.
The sol vent was renoved by rotary evaporati on. The residue was

S
\ N/J

10  6-(4-Chlorophenyl)-3-(4-hydroxy-3-methoxyphenyl)thieno[3,2-
d]pyrimidin-4(3H)-one

A dioxane (20 mL) solution of 2-methoxy-4-nitrophenol (6.76g, 0.04mol) with
Pd(OH)./C (0.1g) was agitated on a Parr shaker apparatus under 45 PS|

hydrogen pressure for 2 hours. The reaction mixture was removed to a

15 nitrogen atmosphere, filtered through celite and added as a dioxane solution

(30 mL) to methyl 5-(4-chlorophenyl)-3-{[(12)-(dimethylamino)

20

25

methylidene]Jamino}thiophene-2-carboxylate (5.4g, 0.02mol, the preparation of
which is found in Example J13). This solution was concentrated and refluxed
overnight as a 40 mL absolute ethanol solution. When the reaction mixture
was at room temperature the precipitated solid was filtered, and triturated with
ethanol and then diethyl ether to give a white solid (2.7g, 0.007mol, 35%).
LCMS m/z 385 (MH+). "H NMR (300 MHz, DMSO-ds) 5 9.40 (s, 1H), 8.40 (s,
1H), 7.97 (s, 1H), 7.95 (d, 2H), 7.60 (d, 2H), 7.18 (s, 1H), 6.90 (m, 2H), 3.80
(s, 3H) ppm.



purified by flash chromat ography eluting fromstraight DCMto 10% acet one
in DCMgiving the title conmpound (385 ng, 100%. 1H NMR (CDCI3) 6 3.91

|

(3H, s),WB.9M3(42¢, t, J = 5.5 Hz), 4.28 (2H, t, J = 5.5 HENUH2953¢1 H,
dd, J = 8.4 Hz, i02,4 H), 7.00 (1 Hyd, J =24H), 7.06 (1H d J-=
8.4 Hz), 7.45 (2H, dd, J = 6.6 Hz, 1.9 Hz), 7.54 (1 H, s), 7.66 (2H dd, J
= 6.6 Hz, 1.8 Hz), 8.14 (1 H s). LCMSBIz =470 (m+ H. NN d 0j ON

*JI/ SNaO-1: M N15 o~

6- (4- chl or ophenyl ) - 3- [ 3- Bet h4-(2-{[5-(4- met hyl phenyl ) - 1, 3, 4-

oxadi azol-2-y| 3 'no]stM RhgAyl 11 hi eno[ 3, 2-d] pyri m di n-4(3H)-one The
product frgm @ gceflingystep (0.8 mmol, 85 ng) was reacted with 4-
met hyl benzohydesZi deMU~R€ mol, 30 ng) in 2nL DMSO with 4 eq. EDC

overni ght. The reaction m xture was diluted with DCM and washed with water,

20 sat ur at3sf-HBromdpropoxyi-dtmesivdxy plienyl6t(d-chioyoplyemylithiend8i2sm sul f at e,
the solvent was [e‘{zz:}/ﬁg by rotary evaporation. The final product was
purified KIPYPBNAIRAEHYQPRoN giving the title conpound (86 ny, 82% . 1H

NVR ( CDCl ' _t, J= 4.9
01 (00 e Pl o175, IOIRG) OSBrod LSHE L, J= 8,
(1 H d, hydréxy3agthorypberyt)thiens[3:2-dipeinidingd (@d/vanen(0cEmLB9013mal( 2H, d,

J =8.6 Hz £.53 (1 H s . 6 H ..d = 7 od, J = 8.3
Hz), 8. 12 1%%"1%?"&}‘?”9&%‘3&3-9%9' @Qéaml)@ﬂdréj\{": (29 B hasiuwdmed a0 35745
90 Exanpl Ein@nﬂ@nt@ni&ir'gito 5°0 ovérhight.! The MR wadthel ddoled to RT and
6- (4- Chl or ophenyl ) - 3-[ 3- met hoxy-4- (3-pyrrolidin-1-yl propoxy)phenyl] 5
t hi eno[ 3, Milited withiaimixtyreaef) etbgeandwaten The precipitated solid was filtered

and then triturated with ether to give a white powder (0.60g, 92%). LCMS m/z

10 506 (MH+). "H NMR (300 MHz, DMSO-dg) 6 8.40 (s, 1H), 8.00 (s, 1H), 7.95
(d, 2H), 7.60 (d, 2H), 7.22 (s, 1H), 7.18 (d, 1H), 7.05 (d, 1H), 4.18 (t, 2H), 3.80

(s, 3H), 3.70 (¢, 2H), 2.30 (m, 2H) ppm.

NO

L O
S
X

- 6-(4-Chlorophenyl)-3-[3-methoxy-4-(3-pyrrolidin-1-ylpropoxy)phenyl]
thieno[3,2-d]pyrimidin-4(3H)-one.
A DMF (0.25 mL) solution of the intermediate from the preceding step (.050g,
.0001mol) and pyrrolidine was agitated at RT overnight, diluted with
-20 ether/water, filtered to give a yellow solid (0.028g, 53%). LCMS m/z 496
(MH+).

15

Examples K2 — K12 were prepared according to the procedures detailed for

Example K1.



c SI NOw i N 10

6- (4- Chl or ophenyl ) - 3- (4- hydr oxy- 3- net hoxyphenyl )t hi eno[ 3, 2-

d] pyri m dwo-0303#y6 one A di oxane (20 m -) solution of PCT/US02/32739

2- met hoxy-4-ni trophenol (6.76g, 0.04nol) with Pd(OH)2/C (0.1 g) was
agitated on a Parr shaker apparatus ufder 45 PSI hydrogen pressure for 2
hours. The reaction m xture was r%\ﬁ&t a 15 nitrogen atnosphere,
filtered through celite and added §i'd%ane sol uti on (30 mM-) to nethyl
5- (4-chl orophenyl ) -3-{[(12) - (di met hyl am no)

met hyl i dene] am no}t hi ophene- 2-carboxyl ate (5.4g, O @
of which is found in Exanple J13). This solution wa oncentrated and
refluxed overnight as a 40 nL absolute ath ution. Wen the reaction
m xture 20 was at roomtenperature ¥he Jpregipitated solid was filtered, and
triturated with ethanol t he Bﬁreto give a white solid
(2.7g, 0.007nmol, 35%cI : NVR (300 MHz, DMSO d6) 6
9.40 (s, 1 H), 8.40 (s, , F9¥\€s, 1 H, 7.95 (d, 2H), 7.60 (d, 2H),
7.18 (s, 1 H, 6.90 (m 2H), 3.80 (s, 3H) ppm 25 WD 03/033476

PCT/US02/ 32739 - 92 Br Ol OC S 1111 Ow N

3-[4-(3-Bro 4ch|.or n 3 2-

d] pyri m di n%g@zﬁﬁfﬁﬂ#é’h&'\%zﬁﬁﬁ%%‘a]& ARG RS 'é’l'? fypfé(y%ﬁﬁéggnol)

6- (4-chl orophenyl) - 3- (4 5th|eno[ pyrimidin-4(3H)-one.

hydr oxy- 3- met hoxyphen t hi eno deyrl m di n- 4(3H) one (0.5g, 0.0013mol),
13d|brohﬁ67M$Jmf/ﬂ Mﬂﬂg 0.01 Om)l) and DVMF (30 ni-) was warmed with
intermttent mxing to 75C overnight. The m x was then cooled to RT and
diluted with a mxture of ether and water. The precipitated solid was

filtered and then triturated w tExiniple K& gi ve a white powder (0.60g,

929%) . LCMB i z
w@

10 6-(4-ChIorophenyI)-3-[3-methoxy-4-(3-morpholin-4-y|propoxy)phenyl]
thieno[3,2-d]pyrimidin-4(3H)-one
LCMS m/z 512 (MH+). "H NMR (300 MHz, DMSO-dg) 8 8.40 (s, 1H), 8.00 (s,
1H), 7.95 (d, 2H), 7.60 (d, 2H), 7.22 (s, 1H), 7.10 (d, 1H), 7.02 (d, 1H), 4.05 (t,
2H), 3.80 (s, 3H), 3.60 (m, 4H), 2.45 (t, 2H), 2.40 (m, 4H), 1.90 (m, 2H) ppm.

|, the preparation

O\/\/N\)

15
Example K4

H
~ o o
S
N OMe
cl \ | N)

6-(4-Chlorophenyl)-3-{4-[3-(cyclopropylamino)propoxy]-3-methoxy-
phenyl}thieno[3,2-d]pyrimidin-4(3H)-one
20 LCMS m/z 482 (MH+). "H NMR (300 MHz, DMSO-ds) 8 8.40 (s, 1H), 8.00 (s,
1H), 7.95 (d, 2H), 7.60 (d, 2H), 7.20 (s, 1H), 7.10 (d, 1H), 7.02 (d, 1H), 4.10 (1,



10 506 (MHO-). '"H NMR (300 MHz, DMSO-d6) 6 8.40 (s, 1H), 8.00 (s, 1H), 7.95
(d, 2H, 7.60 (d, 2H), 7.22 (s, 1 H, 7.18 (d, 1 H), 7.05 (d, 1 H, 4.18
(t, 2H), B8ORG03343¢ 3H), 3.70 (t, 2H), 2.30 (m 2H) ppm NOCTWSO2/8273Cl | N
W 15 N -

6- (4- Chl or ophenyl ) - 3- [ 3- et hoxy 4- (3 p¥rrol i din-1-yl propoxy)phenyl]

t hi eno[ 3, I (

i nt er medi gztl.qej)]’ feﬁgm@t %gnp?e?? %é%@@ %B@ *F@Pl{ pyrrol i di ne
was agit at(ed 24d), GEQQ)@anHthm di I uted with - 20 et her/water filtered to
give a yellow solid (0.026g, 53%9. LCMS mz 496 (MH). Exarrpl es K2 - K12
were prepared according to the procedures detailed for Exanple KL. WO

03/ 033476 PCT/ US02/ 32739 92 Exanple KZ N 0 O/' ci s NOwW i N

6- (4- Chl orophenyl ) - 3-[ 3- met hoxy- 4- ( 3- pi peri di n- 1-yi propoxy) phenyl] 5

t hi enoP3, 2-d] pyri mi di n- 4(3H) - one. Examplerkd 510 (M#+). Exanple K3 C 10"X 0

| O-"~N S N OCH3 NJ 10
oI@n- < H opoxy) phenyl ]
k1{E>N|\/R 300 MHz,

6- (4- Chl or ophenyl ) - 3- [ 3- met hoxy- 4- ( 3- nor
%d 2H) 60(d 2H), 7.22

t hi eno[ 3, 2-d] pyri m di n- 4(3H) one LY
DVMSO-d6) 6 8.40 (s, 1H), :
(s, 1 H, 7.10 (d, 1 dth

6-(4-Chlorophenyl)-3-{4-[3-(cyclobutylamino)propoxy]-3-methoxy-
phenyl}thieno[3,2-d]pyrimidin-4(3H)-one
10 LCMS m/z 496 (MH+). "H NMR (300 MHz, DMSO-ds) 8 8.40 (s, 1H), 8.00 (s,
1H), 7.95 (d, 2H), 7.60 (d, 2H), 7.20 (s, 1H), 7.10 (d, 1H), 7.02 (d, 1H), 4.10 (t,
2H), 3.80 (s, 3H), 3.30 (m, 1H), 3.20 (t, 1H), 2.60 (t, 2H), 2.10 (m, 2H), 1.83
(m, 2H), 1.61 (m, 4H) ppm.

15 Example K6

H
O\/\/N
O ‘{ >
< > (SI ‘NOiOMe
Cl \ l N)

6-(4-Chlorophenyl)-3-{4-[3-(cyclopentylamino)propoxy]-3-methoxy-
phenyl}thieno[3,2-d]pyrimidin-4(3H)-one
20  LCMS m/z 510 (MH+). "H NMR (300 MHz, DMSO-ds) 5 8.40 (s, 1H), 8.00 (s,
1H), 7.95 (d, 2H), 7.60 (d, 2H), 7.20 (s, 1H), 7.10 (d, 1H), 7.02 (d, 1H), 4.10 (t,
2H), 3.80 (s, 3H), 3.30 (m, 1H), 3.00 (t, 1H), 2.61 (i, 2H), 1.90 (t, 2H), 1.70 (m,
2H), 1.61 (m, 2H), 1.45 (m, 2H), 1.30 (m, 2H) ppm.



2H), 3.80 (s, 3H), 3.60 (m 4H), 2.45 (t, 2H), 2.40 (m 4H), 1.90 (m 2H)
ppm 15 Exanple K4 H 0 O N CI \ INN W

6- (4- Chl owophessalig - 3- { 4- [ 3- (cycl opr opyl anmi no) pr opoxy] - 3- mMPChaSY2/32739
phenyl }t hi eno[ 3, 2-d] pyri m din-4(3H)-one 20 LCVM5 nmlz 482 (M+). 1H NWR (300
MHz, DMSO-d6) 6 8.40 (s, lH) 8.00 (s 1 H, 7.95 (d, 2H), 7.60 (d, 2H),

7.20 (s, 1 H), 7.10 (d, 1 H), 7. ozEé(g"?J, 397 4. 10 (t, WD 03/033476
PCT/ US02/ 32739 93 2H), 3. 80 (s, ¢ 2.25 (br, 1 H), 2.09

(t, 1 H, 1.90 (m 2H), 0.40 (m 2H), 020(§m 2H)prm 5 Exanple K5 H O
O,,,N,/N10 C J:::~Ovw N N

O
6- (4- Chl or ophenyl ) -3-{4-[3- (cycl ob yI propoxy] t hoxy-
phenyl}thleno[32d] r| n- -ole odM&VB m z (MH). "H NWR (300
MHz, DMSO d6) 6 8. 40 7.95 (d, 2H), 7.60 (d, 2H),

7.20 (s, 1 H), 7. 10(d , 702N(d ’1 H) '4.10 (t, 2H). 3.80 (s. 3H),
3.30 (m 1 H),. 3.20 (t, I . 2.60 (t. 2H), 2.10 (m 2H), 1.83 (m 2H),
1.61 (m 4H) ppm 15 Exarrple K6 H OCI S N W

6- (4- Chl lee(|-Chi -8y{aL[3reyt ymh éﬂi@f?r
ph((anyl }tﬁrgﬁo[(?‘zhd%mdm¥ nx4([ %9 ‘dm G@ﬁsggi@gﬁgyl(g]m H NVMR (300

MHz, DVBO-d6) 6 8.40 (sPhanylithieno 3(% dlpxrlmldmﬂ@ﬁ)cqne 2H), 7.60 (d, 2H),
7.20 (s, J s 824 It MMER(3db Mt bmdolss) 618 .40 (s, 1H), 8.00 (s,
1H), 7.95 (d, 2H), 7.60 (d, 2H), 7.20 (s, 1H), 7.10 (d, 1H), 7.02 (d, 1H), 4.10 (t,
2H), 3.80 (s, 3H), 3.30 (m, 1H), 3.00 (t, 1H), 2.61 (t, 2H), 1.90 (t, 2H), 1.70 (m,
2H), 1.61 (m, 2H), 1.45 (m, 2H), 1.30 (m, 2H) ppm.
10

Example K8

Cl 0 Q:OWQ
OH
\Q\&LN o~
\ N/)

6-(4-Chlorophenyl)-3-(4-{3-[(2S)-2-(hydroxymethyl)pyrrolidin-1-
yI]propoxy}-3-methoxyphenyl) thieno[3,2-d]pyrimidin-4(3H)-one
15 LCMS m/z 526 (MH+).

Example K9

@ﬁﬁ

6-(4-Chlorophenyl)-3-{4-[3-(dimethylamino)propoxy]-3-methoxy-
20 phenyl}thieno[3,2-d]pyrimidin-4(3H)-one
LCMS m/z 470 (MH+).

O\/\/N\



2H), 3.80 (s, 3H, 3.30 (m 1 H), 3.00 (t, 1 H, 2.61 (t, 2H, 1.90 (t,
2H), 1.70 (m 2H), 1.61 (m 2H), 21.45 (m 2H), 1.30 (m 2H) ppm WO
03/ 033476WB@308802/ 32739 94 Exanple K7 H 0 ON C \ | NPCT@Y82/B2739
6- (4- Chl or ophenyl )-3-{4-[3-(cycl ohexyl am no) pr opoxy] - 3- met hoxy- 5
phenyl }t hi eno[ 3, 2-d] pyri m di n- 4(3H) o LCMS mlz 524 (MH+). 1H NMR (300
MHz, DMSO d6) 6 8.40 (s, 1H) %‘*&?pl ﬂd—b 7.95 (d, 2H), 7.60 (d, 2H),
7.20(5, 1 H, 7.10 (d, 1 , 7.0 f f 4.10 (t, 2H), 3.80 (s, 3H,
3.30(m I H), 3.00 (t, 1 H), 2.61 (t, 2H), 1.90 (t, 2H, 1.70 (m 2H),
1.61 (m 2H), 1.45 (m 2H), 1.30 (m 2H) ppm 10 Ex%rrple KB O G OH (S
N\ O~ N 6-(4-Chlorophenyl)-3-(4- {3 [(2S)-2-(h xynet hyl ) pyrrolidin-1-
yl ] propoxy} - 3- nmet hoxyphglyl) t hi eng d] pyriqi i nof( 3H) -one 15 LCVS i z
S N\ %;[

526 (M#). Exanple K9
6- (4- Chl or ophenyl ) - 3-{ 4- [ prdpoxy] - 3- met hoxy- 20

phenyl }t hi eno[ 3, 2-d] pyri m d! n- 'KJM one LCMS mz 470 (M+). WO 03/ 033476
PCT/ US02/ 32739

6-(4-Chlorophenyl)-3-{4-[3-(diethylamino)propoxy]-3-methoxyphenyl}
thieno[3,2-d]pyrimidin-4(3H)-one
LCMS m/z 498 (MH+).

10 Example K11

3-(4~{3-[benzyl(methyl)amino]propoxy}-3-methoxyphenyl)-6-(4-
chlorophenyl)thieno[3,2-d]pyrimidin-4(3H)-one
15 LCMS m/z 546 (MH+).

Example K12
OHChiraI
cl o /C[O\/\/ND
\ S CH,

20 6-(4-Chlorophenyl)-3-(4-{3-[(3R)-3-hydroxypyrrolidin-1-yl]propoxy}-3-
methoxyphenyl)thieno[3,2-d]pyrimidin-4(3H)-one
LCMS m/z 512 (MH+). "H NMR (300 MHz, DMSO-ds) 8 8.40 (s, 1H), 8.00 (s,
1H), 7.95 (d, 2H), 7.60 (d, 2H), 7.20 (s, 1H), 7.10 (d, 1H), 7.02 (d, 1H), 4.63



95 Exanple K10 (CH3 N-CH3 cI O/ O3 SN\ I OCH3\ 1J 5

6- (4- Chl or ophenyl ) - 3-{4-[ 3- (di et hyl am no) pr opoxy] - 3- net hoxyphenyl }

t hi eno[ 3, RO0dpOyH7éri di n-4(3H)-one LCMS niz 498 (MH). 10 Bxamsbhze3kid CH3
A p/ O~N/ SN\ I OQCH3 \ I N

3- (4-{3-[benzyl (met hyl) ani no] pr opoxy} - ¥- met hoxypheny! ) - 6- ( 4-

EQL% thﬁ@gl )CI]F:IP'Cﬁ'F&[(ﬁr 211-9] Apml( %H)nﬁo?qé) gp?e?\lgﬁin%%@s@lgé%w*)

6- (4- Chl ordiphema (t, ZHIZQQE-Z[KCBFEN 2Hhyded Xy 2H) ploimdi n- 1- y| ] pr opoxy} - 3-
met hoxyphenyl )t hi eno[ 3, 2-d] pyri m di n-4(3H)-one LCVS mlz 512 (M+). 1H NWMR
(300 MHz, DMSO-d6) b 8.40 (s, 1H), 8.00 (s, 1 H), 7.95 (d, 2H), 7.60 (d,

2H), 7.20 (s, 1 H), 7. o (d, 1 H),Exanqgle(mg,l . 4.63 WD 03/ 033476
PCT/ US02/ 32739 96 ( H) 4.18 , 4 09 (t, 2H), 3.80 (s, 3H),
3.75 (m 2H), 3.30-3.50 (m  2H), 2 78

, (t 2-2.70 (m 2H), 1.90 (m
2H) ppm Q é

N-{4-[6-(4-chIorophenyl)-4-oxothieno[3,2-d]pyrimidin-3(4H)-yI]-2-
methoxyphenyl}-2-pyrrolidin-1-ylacetamide

N o M

10 3-(4-Amino-3-methoxyphenyl)-6-(4-chlorophenyl)thieno[3,2-d]pyrimidin-
4(3H)-one
The product was prepared according to the manner of 6-(4-chlorophenyt)-3-
(4-hydroxy-3-methoxyphenyl)thieno[3,2-d]pyrimidin-4(3H)-one (the
preparation of which may be found in Example K1), using 2-methoxybenzene-
15 1,4-diamine to give the product as a yellow powder (0.19g, 50%).
LCMS m/z 384 (MH+). "H NMR (300 MHz, DMSO-ds) 5 8.40 (s, 1H), 8.00 (s,
1H), 7.95 (d, 2H), 7.60 (d, 2H), 7.00 (s, 1H), 6.80 (d, 1H), 6.75 (d, 1H), 5.05
(s, 2H), 3.80 (s, 3H), ppm.

H
cl o) @[N\H/\N\j
S (o)
Q«f“ ¢
N\ N) CH,

N-{4-[6-(4-chlorophenyl)-4-oxothieno[3,2-d]pyrimidin-3(4H)-yl]-2-
methoxyphenyl}-2-pyrrolidin-1-ylacetamide

20

The material from the preceding step was reacted with chloroacetyl chloride
followed by reaction with pyrrolidine to provide the title compound as a golden

25 powder (0.028g, 44%). LCMS m/z 495 (MH+). 'H NMR (300 MHz, DMSO-ds)
5 9.65 (s, 1H), 8.42 (s, 1H), 8.35 (d, 1 H), 8.00 (s, 1H), 7.95 (d, 2H), 7.60 (d,



Exanple KI3 H C O<XNN~ S INOO 5 NJ CH3

N-{4-[ 6-(4-chl orophenyl)-4-oxot hi eno[ 3, 2-d] pyri m di n-3(4H) -yl ]-2-

met hoxyphwoywBp3R7eyrrol idin-1-ylacetamide C / O NH2 S NPCTIUS0/&439 i O
3- (4- Am no- 3- et hoxyphenyl ) - 6- (4- chl oré)f)henyl )t hi eno[ 3, 2-d] pyri m di n-
4(3H) - one The product was prepared according to the manner of

6- (4-chl or

(4- hydr oxy- -rret hg)xyp enylo)(tdhngr)uo?goésd? br342gnh 2’&&95Wé4ﬁ)hé'80

pr epar at i dm,diHmiproh may be found in Exanple K1), using 2-net hoxybenzene 15
1,4-diamne to give the product as a yellow powder (0.19g, 50% . LCMS niz
384 (M#). 1H NWR (300 MHz, DVMBO-d6) 6 8.40 (s, 1H), 8.00 (s, 1 H), 7.95
(d, 2H), 7.60 (d, 2H), 7.00 (s, 1|:_l393m%}e8|Q14d, 1H, 6.75 (d, 1 H, 5.05
(s, 2H), 3.80 (s, 3H, ppm H C <XNOII N~ S| INOO N CH3 20
N-{4-[6-(4-chl orophenyl) - 4-oxot hi eno[ 3, 2- d] pyr i1 dfite 3(4H) -yl | - 2-

nmet hoxyphenyl } - 2-pyrrolidin-1-yl acet am de ?@?erl al fromthe preceding
step was reacted with chloroacetyl chloride=$tot1owed by reaction with

pyrrolidine to provide thg title congou Ni& gol den 25 powder (0.028g,
449 . LCVS mz 495 (MH). 9d6) 6 9.65 (s, 1 H), 8.42
3 2|—|) 7.60 (d, WD 03/033476

(s, 1 H, 835 (d, 1H, 8.

PCT/ US02/ 32739 97 2H), 7.35 (s, N J? 10 (d 1 H), 3.90 (s, 3H), 3.42

(m 2HP, 2.60 (m 4H), 1.80 (m 4H) ppm
N-{4-[6-(4-chlorophenyl)-4-oxothieno[3,2-d]pyrimidin-3(4H)-yl]-2-

methoxyphenyl}-4-methylbenzenesulfonamide
A pyridine (1 mL) solution of 3-(4-Amino-3-methoxyphenyl)-6-(4-chloro-
phenyl)thieno[3,2-d]pyrimidin-4(3H)-one (0.050g, .0013mol, the preparation of
10 which is found in Example K13) and p-toluenesulfonyl chloride and was

agitated overnight at RT, then diluted with water and filtered to give a white
powder (.056 g 81%). LCMS m/z 538 (MH+). 'H NMR (300 MHz, DMSO-ds)
09.72 (s, 1H), 8.40 (s, 1H), 8.00 (s, 1H), 7.95 (d, 2H), 7.70 (d, 2H), 7.60 (d,
2H), 7.38 (d, 2H), 7.35 (d, 1H), 7.20 (s, 1H), 7.05 (d, 1H), 3.62 (s, 3H), 2.41 (s,
15 3H) ppm.
Example K15

cl 0 /@[N\/\/Br
S N O*CHs

20  N-(3-bromopropyl)-N-{4-[6-(4-chlorophenyl)-4-oxothieno[3,2-d]pyrimidin-
3(4H)-yl]-2-methoxyphenyl}-4-methylbenzenesulfonamide
A mixture of cesium carbonate (2.9g, 0.0088mol), N-{4-[6-(4-chloro-phenyl)-4-
oxothieno[3,2-d]pyrimidin-3(4H)-yl]-2-methoxyphenyl}-4-
methylbenzenesulfonamide (1.2g, 0.0022mol, the title compound from
25 Example K14), 1,3-dibromopropane (3.6 g, 0.018mol) and DMF (30 mL) was



Exanple K14 CH3 o ~I =S C 10~ O/ I NHS NCCH3 5\ I N

N-{4-[ 6-(4-chl orophenyl)-4-oxot hi eno[ 3, 2-d] pyri m di n-3(4H) -yl ]-2-

met hoxy phwoyBh3x7éret hyl benzenesul f onam de A pyridine (1 ®CT)UuSeDBsarse on of
3- (4- Am no- 3- met hoxyphenyl ) - 6- (4- chl or o-

phenyl ) t hi eno[ 3, 2-d] pyri mi di n- 4(3H) - on® (0. 050g, .0013mol, the preparation

of 10, b SR REATR 5P cAE LB GhBRE U o ffipr | O and v

agi tated overni t hen and tered’'to give a
white povsiﬂatectwmfse rgn&]re%f ethéNahdnvatér3 8T r(d\@fe)clpltbtdad\lkﬁc( was fiketed DVSO- d6)

D B0 (a. > anthn tilyratali st efler seatg 4 Whitg powash (730" 83145, LENSS g 1 50“)
ﬁ- 628(8N C@%l\/ﬁ#ﬂ ' NMR 3380 MIREDMSRAED) & st (sChif)), 8l.ob (§-FH), F.oba 0 /

N-( 3- bﬁomﬂ@raﬂylqumkﬂb 740 (hi2bt)o Braghipl, I HY-6R01(di Erh[7318{(ad]y) i i di n-

3(4H) -yl ] - t Y |} 54+ sul f 1 de m xture of cesium
carbonat e (Z. gaﬁéggggmlj) 3@@{3%%?@&?8@3?3%& ?I_—Ii‘ppm.

oxot hi eno[ 3, 2-d] pyri m di n-3(4H) -yl ] - 2- met hoxyphenyl } - 4-

met hyl benzenesul fonam de (1.2g, 0.0022npl, the title corrpound from 25
Exanmpl e K14), 1, 3-di br onopr opane (53(36'1@'9"@ ®18n0l) and DVF (30 m-) was WO
03/ 033476 PCT/ US02/32739 98 warned with interm tggnt m xing to 75C

overni ght and then when at RT,

Oy

10 N-{4-[6-(4-Chlorophenyl)-4-oxothieno[3,2-d]pyrimidin-3(4H)-yl]-2-
methoxyphenyl}-N-[3-(dimethylamino)propyl]-4-methylbenzene-
sulfonamide
The title compund was prepared by reaction of N-(3-bromopropyl)-N-{4-[6-(4-
chlorophenyl)-4-oxothieno[3,2-d]pyrimidin-3(4H)-yl]-2-methoxyphenyi}-4-

15 methylbenzenesulfonamide (the title compound from Example K15) and
dimethylamine. LCMS m/z 623 (MH+).

Examples K17-K19 were prepared through procedures analogous to
those found in the preparation of Example K16.
20

Example K17

N CH
cl 0 Jij[N\/\/ ~ 3
S N o



diluted with a mxture of ether and water. The precipitated solid was
filtered and then triturated with ether to give a white powder (1.2g,
83% . LCWBOrmBm334669 (MH). 1H NWVR (300 MHz, DMSO d6) 6 8. BOT(s02/3278), 8. 00
(s, 1 H, 7.955 (d, 2H), 7.60 (d, 4H) 7.40 (d, 2H, 7.32 (s, 1 H, 7.30
(d,lH),718(d 1H, 3.62(t, H)99358(t 2H), 3.50 (s, 3H) 241

(530 L ONUBAALcRBTOphEHHTRI-6xSttierbt3,2- By imidins (dH-yif- o

Sa" N aoX

N-{4-[6-(4-Chl metl’[rhe_]pﬂényl}-wtﬁ (dleﬂqilﬁnmad]mppyﬂlﬂ-nfetﬂym@nzﬁhb- 2-
met hoxyphenyl }- N-[ 3- (di et hyl am n%)ﬂﬁf(r%‘% - met hyl benzene- sul fonam de The
title conpund was prepared by rea R—(3 br omopr opyl ) -N-{4-[ 6- (4-

chl or ophepys /e chpé?» 2-d] pyrimdin-3(4H)-yl]-2-met hoxyphenyl }-4- 15
met hyl benzenesul fonam de (the title conpound from Exanpl e K15) and

di met hyl am ne. LCMS mlz 623 (Mt). Exanples K17-K19 were prepared through
procedures anal ogous to those fo nd |r] tl&e-q preparation of Exanple K16. 20
Exanpl e K17 CH3 O\ CH3 0=s r 28’8 N~NvCHS S N<XoXH3 N WO
03/033476 PCT/US02/ 32739 99

N-{ 4- ( 6- (4- chl or ophenyl ) - 4- oxot hi eno[ 3, 2- d]d) (n-3(aH) -y1] - 2-
O feene

10 N-{4-[6-(4-chlorophenyl)-4-oxothieno[3,2-d]pyrimidin-3(4H)-yl]-2-
methoxyphenyl}-4-methyl-N-(3-piperidin-1-ylpropyl)benzene-
sulfonamide
LCMS m/z 663 (MH+).

15 Example K19
CH,
o T
0=5
cl o) /@N\/\/N
S N oM
A

N-{4-[6-(4-chlorophenyl)-4-oxothieno[3,2-d]pyrimidin-3(4H)-yl]-2-
methoxyphenyl}-4-methyl-N-(3-pyrrolidin-1-ylpropyl)benzene-
20 sulfonamide
LCMS m/z 649 (MH+).



met hoxyphenyl } - N-[ 3- (di et hyl am no) pr opyl ] - 4- net hyl benzene- sul f onam de

LCMS mz 651 (MH#+). 5 Exanple K18 / CH3 0\l O=S c¢ci ONN SN\ | 0 CH3
\ 1J N 1WO0 03/033476 PCT/US02/32739

N-{4-[6- (4-chl orophenyl) - 4-oxot hi eno[ 3, 2-d] pyri m di n- 3(4H) -yl ] - 2-

net hoxyphenyl } - 4- net hyl - N- (3- pi peri di d%9-yi propyl ) benzene sul fonani de LCMVS
mz 663 (MH). 15 Exanple K19 C'_BE&["%NQS?O C/ 0OSN\VI OCH3 IJ N
N-{4-[ 6- (4-chl or ophenyl ) - 4- oxot hi enoJ 3, f pyrimdin-3(4H)-yl]-2-

met hoxyphenyl } - 4- met hyl - N- (3-pyrrolidin-1-yl propyl)benzene 20 sul f onam de
LCVMS mz 649 (MH). WO 03/033476 PCT/ US02/32739 100 Exanple K20 H "~ Cl

011 NV cl o QNM\N: 7
S -CH,
\@fN 0
\ N/J

6-(4-chlorophenyl)-3-{3-methoxy-4-[(2-pyrrolidin-1-ylethyl)amino]
5 phenyl}thieno[3,2-d]pyrimidin-4(3H)-one

H
OO0,
oN oM

2-methoxy-4-nitro-N-(2-pyrrolidin-1-ylethyl)aniline

A neat mixture of 1-chloro-2-methoxy-4-nitrobenzene (2.0g, 10.7mmol) and 2-
10 pyrrolidin-1-ylethanamine (2.5g, 22mmol) was heated to 75°C overnight, then

chromatographed on silica gel with ethanol (100%) to give a yellow solid

(0.67g, 24%).

LCMS m/z 266 (MH+). "H NMR (300 MHz, DMSO-dg) 5 7.63 (d, 1H), 7.56 (s,

1H), 6.67 (d, 1H), 6.45 (br, 1H), 3.90 (s, 3H), 3.38 (m, 2H), 2.77 (m, 2H), 2.63
15 (m, 2H), 2.50 (m, 2H), 1.73 (m, 4H) ppm.

H
Q\f IO,
S .CH
N (0] 3
w
\ NJ

6-(4-chlorophenyl)-3-{3-methoxy-4-[(2-pyrrolidin-1-ylethyl)amino]
20  phenyl}thieno[3,2-d]pyrimidin-4(3H)-one
The title compound was prepared from the product of the previous step by
procedures analogous to those found in Example H30.
LCMS m/z 481 (MH+).
'H NMR (300 MHz, DMSO-dg) 5 8.40 (s, 1H), 8.00 (s, 1H), 7.95 (d, 2H), 7.60
25 (d, 2H), 7.00 (s, 1H), 6.95 (d, 1H), 6.60 (d, 1H), 5.10 (t, 1H), 3.80 (s, 3H), 3.20
(m, 2H), 2.69 (m, 2H), 2.50 (m, 4H), 1.70 (m, 4H) ppm.



S NNCO CH

6- (4-chl or ophenyl ) - 3-{3-nmet hoxy-4-[ (2-pyrrolidin-1-ylethyl)amno] 5
phenyl } t werafo3426 d] pyri m din-4(3H)-one H 1 NN Oz N\ PCTQSCHR739

2-met hoxy-4-nitro-N-(2-pyrrolidin-1-ylethyl)aniline A neat m xture of

1- chl or o- 2- net hoxy- 4-ni tr obenzene (2. 0&;91 10. 7nmmol ) and 2 1o

pyrrol i di nNExampsleS 21K23 Werdprepdeithlo r&&é)éi&ﬁ's o tHeGitfever ni ght, then
chromat ographed on silica gel with ethanol™(100% to give a yellow solid
(0. 67g, 24@@!"&% ef ExagepleN R with-aneRproptate-acy RtRG wegedt.7. 63 (d, 1H),
7.56 (s, 1 H, 6.67 (d, 1 H, 6.4% &l?}rﬂle , 3.90 (s, 3H), 3.38 (m 2H),
2.77 (m 2H), 2.63 15 (m 2H), 2. 5 1.73 (m 4H ppm H C O/
NND SI NI OQCH3 J N F

6- (4- chl or ophenyl ) - 3-{ 3- met hoxy-4-[ ( 2- pyr r(ﬂ){\(di(rﬂ:- 1-ylethyl)am no] 20
phenyl }t hi eno[ 3, 2-d] pyri m di n-4(3H) -one The {li th e conpound was prepared
fromthe product of the p LBUS stem by cedunesd) anal ogous to those
found i n Exanple H30. LCVS NVR 0 MHz, DMBO d6) 6 8.40
(s, 1H, 800(s, 1H, 7.9 ) 760 925°(d, 2H), 7.00 (s, 1 H),
6.95 (d, 1 H, 6.60 (d, 1 H, 1 H), 3.80 (s, 3H), 3.20 (m 2H),

101 exahpl o5 KR SHIplspRepd)-Sprothisrpis eyt a2 e
compound. of - B Ry iy 22, 2ritRISH8RG (2 rASitdili Heth§AEEHamide 3! © K21
LCMS m/z 577 (MH+). "H NMR (300 MHz, DMSO-dg) 5 8.40 (s, 1H), 8.00 (s,
1H), 7.95 (d, 2H), 7.60 (d, 2H), 7.00 (s, 1H), 6.95 (d, 1H), 6.60 (d, 1H), 5.10 (i,
1H), 3.80 (s, 3H), 3.20 (m, 2H), 2.69 (m, 2H), 2.50 (m, 4H), 1.70 (m, 4H) ppm.

10

Example K22
0

O \\
N
cl 0 N
\Q\erN/Q:o’CHs Q
N IN)

N-{4-[6-(4-chlorophenyl)-4-oxothieno[3,2-d]pyrimidin-3(4H)-yl]-2-
methoxyphenyl}-N-(2-pyrrolidin-1-ylethyl)-2-furamide
15 LCMS m/z 575 (MH+). "H NMR (300 MHz, DMSO-dg) 6 8.50 (s, 1H), 8.05 (s,
1H), 7.95 (d, 2H), 7.90 (s, 1H), 7.60 (d, 2H), 7.42 (s, 1H), 7.22 (d, 1H), 7.20 (s,
1H), 6.60 (m, 2H), 4.10 (m, 2H), 3.63 (m, 2H), 3.70 (s, 3H), 2.80 (m, 4H), 1.80
(m, 4H) ppm.
Example K23

OYCHS
N
cl o) ~N
ey L0
A A

N-{4-[6-(4-chlorophenyl)-4-oxothieno[3,2-d]pyrimidin-3(4H)-yl]-2-
methoxyphenyl}-N-(2-pyrrolidin-1-ylethyl)acetamide

20



\x '"(FCA 10" O/ NN\\N3 SN\ OQCH3\ I N 5

N-{4-[ 6-(4-chl orophenyl)-4-oxot hi eno[ 3, 2-d] pyri m di n-3(4H) -yl ]-2-

met hoxypheoyBj3a7@, 2-tri fl uoro- N-(2-pyrrolidin-1-ylethyl) catteso?/s3eCVS ni z
577 (M#). 1H NWR (300 MHz, DVMSO-d6) 6 8.40 (s, 1H) 8.00 (s, 1 H, 7.95

(d, 2H), 7.60 (d, 2H), 7.00 (s, 1 H), €295 (d, 1 H, 6.60 (d, 1 H), 5.10

b pom ) LVES23 i, IR NOR o R B i 8 80T, {,EPE 61

N {46 ( 4ﬂ¢wcﬂfo@izaéw)umomgam;émua T2 () T 7oL G\%u)ﬁ,:g%% ey
- am Z

Th v D sb (SRl s e 650 6 %D, %(maifhbs 25 (s, Py 768 @b 41, oty

7.90(8, ;-)H),760(d 2H) 742(8 1 ,722(d 1H),720(S 1H),

6.60 (m 4.10 (m 2H), 3.63 (m 2H), 3.70 (s, 3H), 2.80 (m 4H), 1.80
(m 4Hp ppm Exanple K23 20 OyCHExamp[éKBB O CH3 S NS

i
S .CH
| N 0]
\ N/)

4-[6-(4-Chlorophenyl)-4-oxothieno[3,2-d]pyrimidin-3(4H)-yl]-2-
methoxyphenyl(2-pyrrolidin-1-ylethyl)formamide
10 A solution of 6-(4-Chlorophenyl)-3-{3-methoxy-4-[(2-pyrrolidin-1-ylethyl)amino}
phenyl}ithieno[3,2-d]pyrimidin-4(3H)-one (.050g, 0.1mmol) in formic acid (88%,
2 mL) was heated to reflux, concentrated, and then diluted with aqueous
sodium hydroxide (0.1N, 2 mL) to precipitate the product as a white solid
(.051g, 100%). LCMS m/z 509 (MH+). 'H NMR (300 MHz, DMSO-dg) & 8.50
15 (s, 1H), 8.10 (s, 1H), 8.00 (s, 1H), 7.95 (d, 2H), 7.60 (d, 2H), 7.43 (d, 1H), 7.42
(s, 1H), 7.20 (d, 1H), 3.82 (s, 3H), 3.78 (t, 2H), 3.30-3.50 (m, 2H), 2.40 (m,
4H), 1.70 (m, 4H) ppm.
Example K25

CH,
cl o) /@EN\/\NQ
Q{‘j\ o CHe
\ N)

6-(4-Chlorophenyl)-3-{3-methoxy-4-[methyl(2-pyrrolidin-1-ylethyl)-
amino]phenyl}thieno[3,2-d]pyrimidin-4(3H)-one
The title compound was obtained through treatment of the title compound
from Example K20 with the procedures described in Example H18.
25 LCMS m/z 495 (MH+). "H NMR (300 MHz, DMSO-ds) & 8.40 (s, 1H), 8.00 (s,
1H), 7.95 (d, 2H), 7.60 (d, 2H), 7.20 (s, 1H), 7.05 (m, 2H), 3.80 (s, 3H), 3.40-
3.50 (m, 4H), 3.30 (m, 4H), 2.80 (s, 3H), 1.70 (m, 4H) ppm.

20



N-{4-[6- (4-chl orophenyl ) -4-oxot hi eno[ 3, 2-d] pyri m di n-3(4H) -yl ] - 2-
nmet hoxyphenyl } - N- (2-pyrrolidin-1-ylethyl)acetam de WO 03/ 033476

PCT/ US02/ 8P 039334102 LCVS m z 523 (MH).

1H NVR (300 MHz, DPuBOSd5}2789 8. 50

(s, 1H), 8.05 (s, 1 H, 7.95 (d, 2H) 7.60 (d, 2H), 7.50 (s, 1 H), 7.42
(d, 1 H, 7.22 (d, 1 H, 3.90 (t, H)1033 80 (s, 3H), 3.38-3.50 (m 2H),
2.40 (m 4H), 1.75 (s, 3H), 1.65 m 5 Example K24 0 C ~ | N~N
SN\ OQCH3 N ERarfisle k2

4-[6- (4- Chl or ophenyl ) - 4- oxot hi eno[ 3, 2-d] pyri m dif 3(4H) -yl | - 2-

net hoxyphenyl (2-pyrrolidig-1- yI et hylfor PRI L, %l A sol ution of

6- (4- Chl or ophenyl ) - 3- { 3- net¥ |n-|1 yl et hyl ) am no]

phenyl } t hi eno[ 3, 2-d] pyri m diN 4 mol) in formc acid
(88% 2 nm-) was heated to reflwx ncentrated and then diluted with
aqueous sodium hydroxide (0.1 N, 2 -) to precipitate the product as a
white solid gmrggp% ) DVBO- d6) 6
8.50 15 (s, 1_( : 8010 1 3; Kom{[w"ngéiggwgé a)w]GO (d, 2H,
7.43 (d 1 H, 7 42me(tlgoxy}plgenyl)tn@n(<1ﬂ3 21d]ﬂyrll‘BlCBll-‘K(3H)©HP 3.78 (t, 2H),
3.30-3.50 (m 2H), 2.40 (m 4H), 1.70 (m 4H) ppm Exanple K25 CH3 | N NN

\ o cH3

20 C | aeN

6- (4- Chl or ophenyl ) - 3- { net hoxy- 4- [ net hyl (2- pyrrolidin-1-ylethyl)-

am no] phenyl }

] pyrimdin-4(3H)-one The title conpound was

t Bl _eny
obt ai ned thratr‘?‘ent of the title conpound from Exanple K20 with the
pr ocedur eso#eSsrel™ FHExampl e H18. 25 LOVMB mfz 495 (MH+). 1H NVR (300
M4z, DVBO d6) 6840(3, 1 H), 8.00 (s,

10

15

20

(28)-2-[(2-methoxy-4-nitrophenoxy)methyl]-1-methylpyrrolidine

A mixture of [(2S)-1-methylpyrrolidin-2-yljmethanol (11.5g, 0.10mol), DMF
(150 mL) and NaH (4.0 g, 60% in mineral oil, 0.1mol) was agitated for 30
minutes under an atmosphere of nitrogen. A DMF (100mL.) solution of 1-
chloro-2-methoxy-4-nitrobenzene (18.7g, 0.10mol) was added and the mixture
agifated overnight at RT. The mixture was concentrated, diluted with ethyl
acetate, extracted three times with water, dried, filtered, then concentrated to
give the product as a tan oil (16.78g, 63%). LCMS m/z 267 (MH+). '"H NMR
(300 MHz, DMSO-dg) 6 7.88 (d, 1H), 7.73 (s, 1H), 7.19 (d, 1H), 4.06 (m, 2H),
3.88 (s, 3H), 2.80 (m, 1H), 2.60 (m, 1H), 2.36 (s, 3H), 2.20 (m, 1H). 1.90 (m,
1H), 1.67 (m, 3H) ppm.

"0 o L L0
S N o-CHs CH,

6-(4-Chlorophenyl)-3-(3-methoxy-4-{[(2S)-1-methylpyrrolidin-2-yl]
methoxy}phenyl)thieno[3,2-d]pyrimidin-4(3H)-one

The title compound was prepared from the product of the previous step by
employing procedures analogous to those found in Example H30.



1 H, 7.95 (d, 2H), 7.60 (d, 2H), 7.20 (s, 1 H, 7.05 (m 2H), 3.80 (s,
3H), 3.40- 3.50 (m 4H), 3.30 (m 4H), 2.80 (s, 3H), 1.70 (m 4H ppm WD
03/ 033476WPBQ3ALIBOR/ 32739 103 Exanple K26 Chiral S N\ | POT@Y82/&439J N

6- (4- Chl or ophenyl ) - 3- ( 3- net hoxy-4-{[(28%- 1- met hyl pyrrolidin-2-yl]

met hoxy} phenyl )t hi eno[ 3, 2-d] pyri mi di n-¢3H)-one” 5 QN Chiral / ON\ |

O CH3 CH3 L@mE29)z 489 th Intor e I Ve -4t rolidine
A m xture of %@1 (Ingml ngﬁpgpnmga” |ne??§>1§lé%Q%55{;% g?ldld)@rol ), DMVF
(150 m -) e d,2H), §,6060L@iH), ARAdsal HpiN.10 (d,11 Hp[7)02néds 14t)i 8Bded for 30

to m nutes r p ni,t 1O, L A (20 S tion of 1-
chl or o- 2- rf‘bmg@yzgﬂhﬂggoo%eﬁgiﬁe% f'8.1‘79’, Qggl(mﬂwaé@ éghgd ghﬁ (Bhe mixture
agitated otlrdey,ni,%(mmHB'ﬁ._sd'heng;gﬁprﬁﬁ concentrated, diluted with ethyl
acetate, extracted three tines with water, dried, filtered, then
concentrated to give the product as a tan oil (16.78g, 63%. LCVMS mlz 267
(MH). "H NWR 15 (300 MHz, DVMsO-d6) b 7.88 (d, 1 H), 7.73 (s, 1 H, 7.19
(d, 1 H, 4.06 (m 2H, 3.88 (s, 3H, 2.80 (m I H, 2.60 (m 1 H), 2.36
(s, 3H, 2220 (m 1 H. 1.90 (m ExahplelK27 (m 3H ppm Chiral 0N C

OLX: I 0'CH3 CH3 20
oH,
0 N
Cl 0
I
\ N)

6-(4-Chlorophenyl)-3-{3-methoxy-4-[2-(1-methylpyrrolidin-2-yl)ethoxy]
10 phenyl}thieno{3,2-d]pyrimidin-4(3H)-one

Hy

0
ON .CH

o) 3

-0

2-[2-(2-methoxy-4-nitrophenoxy)ethyl]-1-methylpyrrolidine

This intermediate was prepared using procedures analogous to those found in
15  Example K26.

LCMS m/z 281 (MH+) 'H NMR (300 MHz, DMSO-dg) 5 7.88 (d, 1H), 7.75 (s,

1H), 7.19 (d, 1H), 4.18 (t, 2H), 3.88 (s, 3H), 2.90 (m, 1H), 2.20 (s, 3H), 2.10

(m, 2H), 1.60 (m, 2H), 1.90 (m, 1H), 1.67 (m, 3H) ppm.

Cl 0 @[O
WN O’CH3
\ N)

6-(4-Chlorophenyl)-3-{3-methoxy-4-[2-(1-methylpyrrolidin-2-yl)ethoxy]
phenyl}thieno[3,2-d]pyrimidin-4(3H)-one

The title compound was obtained using procedures analogous to those

H,

Z2-0

20

25  described in Example K26.



6- (4- Chl or ophenyl ) - 3- (3- et hoxy-4-{[ (2S) - 1- et hyl pyrrolidin-2-yl]

nmet hoxy} phenyl )t hi eno[ 3, 2-d] pyrim di n-4(3H)-one The title conpound was

pr epar ed Woagiosdaes pr oduct of the previous step by enpl oyiPeg/ysovsEaur es
anal ogous to those found in Exanple H30. WD 03/033476 PCT/US02/32739 104
LCMB miz 482 (MH+). 1H NVR (300 Mz, DMBO-d6) 6 8.40 (s, 1 H), 8.00 (s, 1
H, 7.95 (KCM8Hn/z 206QMHh). 2H NMR Bd fiz Y 7067, (d. 1
H, 3.8- 4, 107( 2I—31Q 3.3043, :%I—I)éb ngéz([{ms? ?—ﬁ’b% ééggéé’(rnm)’f'?—??s’z.m (s,
3H), 2.20 @) 1&%@, HY 5 .§G{d, 2H)) 7.20 601H).8000m.2G Kin, @bt 4.18 dtk &Pl e K27

CH3 C O ' / V \

6- ( 4- Chl or%Smﬁ;%’*iﬂ-’37’-'{)%9%9%?9-(%2&(*%%%9 K5 B9 BRT A 35Dy 1 Y0 My 10
phenyl } t hi ¢dpppm2-d] pyrim d! n-4(3H-one CH3 ONONI CH 3 O

2-[ 2- (2- met hoxy- 4- ni trophenoxy)ethyl]-1-nmethyl pyrrolidine This

i nt er nedi at e was prepared using pr PleK28ha| ogous to those found in 15

Exanpl e K26. LCVS miz 281 (MH+) 1H NVR (300 MHz, DVSO-d6) 6 7.88 (d, 1H),
7.75 (s, 1 H), 7.19 (d, 1 H), 4.18 (t, 2H), 3.88 (s, 3H), 2.90 (m 1 H),
1

2.20 (s, 3H), 2.10 (mgc 1.60 ¢m ,Owgﬁn\\om“'ﬁb, .67 (m 3H) ppm
CH3 G Oo O-CH3 S IN' ~ 20
N 0]
\ IN) CH,

6-(4-Chlorophenyl)-3-(4-{2-[(3R)-3-hydroxypyrrolidin-1-yl]ethoxy}-3-
methoxyphenyl)thieno[3,2-d]pyrimidin-4(3H)-one

e
O,N 0

CH,

10

1-(2-bromoethoxy)-2-methoxy-4-nitrobenzene

A mixture of potassium carbonate (27.6g, 0.2mol), 2-methoxy-4-nitrophenol
15 (16.9g, 0.1mol), 1,2-dibromoethane (94g, 0.50mol) and acetonitrile was

refluxed for 2 days, concentrated, extracted in ethyl acetate with water three

times, dried, filtered, concentrated to a white powder, triturated with ether,

filtered, then concentrated to give a pale yellow powder (15.8g, 58%). H

NMR (300 MHz, DMSO-dg) 6 7.90 (d, 1H), 7.80 (s, 1H), 7.20 (d, 1H), 4.55 (1,
20 2H), 3.80 (s, 3H), 3.75 (t, 2H) ppm.

J@[O\/\N: ),\\\OH
ON 0

2 0
CH,

Chiral

(3R)-1-[2-(2-methoxy-4-nitrophenoxy)ethyl]pyrrolidin-3-ol.
A mixture of the product from the preceding step (5.52g, .02mol), (3R)-

25 pyrrolidin-3-ol (3.48g, .04mol) and dioxane was mixed at RT overnight, diluted
with aqueous NaOH (20 mL, 1N), extracted in ethyl acetate three times with
water, dried, filtered and concentrated to a golden viscous oil (3.08g,



6- (4- Chl or ophenyl ) - 3- { 3- net hoxy- 4-[ 2- (1- et hyl pyrrolidi n-2-yl) et hoxy]

phenyl }t hi eno[ 3, 2-d] pyrim din-4(3H)-one The title conpound was obt ai ned
usi ng prowedafses’@nal ogous to those 25 descri bed in ExanplP€ THR62/3363

03/ 033476 PCT/ US02/ 32739 105 LCIVS mz 496 (MH). 'H NWMR (300 MHz, DMSO- d6)
6 8.40 (s, 1 H, 800 (s, 1H, 7.951¥0%, 2H), 7.60 (d, 2H), 7.20 (s, 1 H,

g-Hgm-Z- 58 (?mm§N) Ld\géggi}(éssm %ggﬂéglsoémz%%cg@@éﬁ) 0 &zkgg (C|S .

01 0N o%ﬂ-)CVh&Oa(s 18)NF.20Nd, CH, 4.70 ( d 1H), 4.50 (t, 1H), 4.20 (t, 2H), 389(m

e moh RN & 2 B8l S ey D4l s B A

1-(2- bro fi R -rret hoxy- 4 nltrobenzene A m xture of potassium

car bonat e (274}29, 0. 2mol ), 2- met hoxy- 4- ni trophenol 15 (16.9g, 0.1 nol),

1, 2-di bronoet hane (94g, 0.50nol) and acetonitrile was refluxed for 2 days,
concentrated, extracted in ethyl acetate with water three tines, dried,
filtered, concentrated to a vvhite powder, triturated with ether, filtered,
then conceptrated to give g -‘ Iow powder (15.8g, 58% . 'H NWMR (300
Mz, DVBO-W 7.90 9d, Ph) M), 7.20 (d 1), 455 (t. 20 24,
3.80 (s, 3H .e.; Ch|ral ~N7,,,,0H 02N \O CH3

6-(4-ChIorophenyI)-3-(4-{2-[(3R)-3-hydroxypyrrolidin-1 -yl]ethoxy}-3-
methoxyphenyl)thieno[3,2-d]pyrimidin-4(3H)-one
10 The title compound was obtained from the product of the previous step by
employing procedures analogous to those found in Example H30.
LCMS m/z 498 (MH+). "H NMR (300 MHz, DMSO-dg) 5 8.40 (s, 1H), 8.00 (s,
1H), 7.95 (d, 2H), 7.60 (d, 2H), 7.20 (s, 1H), 7.11 (d, 1H), 7.04 (d, 1H), 4.70
| (d, 1H), 4.20 (br, 1H), 4.10 (t, 2H), 3.80 (s, 3H), 2.82 (m, 2H), 2.70 (m, 1H),
15 2.40 (m, 1H), 2.00 (m, 1H), 1.58 (m, 3H) ppm.

Example K29

cl o) J@[O\/\N:y
S sag
N cH, O

6-(4-Chlorophenyl)-3-[3-methoxy-4-(2-pyrrolidin-1-ylethoxy)phenyl]-2-
20 methylthieno[3,2-d]pyrimidin-4(3H)-one

| 8 0
ey
NH, CH,

3-Amino-5-(4-chlorophenyl)-N-[3-methoxy-4-(2-pyrrolidin-1-ylethoxy)
phenyl]thiophene-2-carboxamide.

25 Aqueous NaOH (4 mL, 1N) was added to a DMSO solution of 6-(4-
chlorophenyl)-3-[3-methoxy-4-(2-pyrrolidin-1-ylethoxy)phenyl] thieno[3,2-



(3R)-1-[2-(2-net hoxy-4-nitrophenoxy)ethyl]pyrrolidin-3-ol. A mxture of
the product fromthe preceding step (5.52g, .02mol), (3R) 25

pyrrol i diwo33mb34¢6@. 48g, .04nvol) and di oxane was m xed at RTTawer/s7ght ,
diluted wth aqueous NaO—I (20 m., 1 . extracted in ethyl acetate three
times with water, dried, filtered an¥f’concentrated to a gol den viscous oil

(o So0 TP R Qe R oy B4t0 Thibr e g gyt 117,

( d, 1 H, pre(fqﬂte(te wak trijurated2Ritl wat@thnd Soldfifiddrio a 24 soldl @130, 6MBk)., 2. 80

(m 29 Eefid fveaDaudey Or Bvg iz Di8o-80)3 0.2 @O1H) D68 @ PP™ °
6 (4- Cnl opppheBsly- §H§4ré§(é( ? rwwﬁmr(@' m5|,hebo 191118}, '8y } - 3-

met hoxyphenyl )thieno one title Conpound was
obt ai n&d {brcﬁnal'ﬁe4@%duct of the previous step by enploying procedures

anal ogous .t o) Q. z 4 "H NVR (300

o(td%"x@zgzi %‘5921??«& agﬁo%é\;gm 4&'% é%(”bﬁ‘?)o‘gp“ﬂw 7.60 (d, 2H),
720(s 1 H, 7.11 (d, 1 H, 7.04 (d, 1 H, 4.70 1 H, 4.20 (br, 1
H, 4.10 (t, 2H), 3.80 (s, 3H, 2.82 (m 2H), 270(m 1 H, 15 2.40 (m 1
H, 200(m 1 H, 1.58 (m 3H ppm Exanple K29 ci Ol \ ON S N O NCH 3
CH3 6- (4-Chl orophenyl ) - 3 [ 3- g}st hoxy-4-(2-pyrrolidin-1 -yl ethoxy)phenyl]-2-
20 et hyl 3, 2- @-one \ C ON

S N

QL
N)\ o, CH

10
6-(4-Chlorophenyl)-3-[3-methoxy-4-(2-pyrrolidin-1-ylethoxy)phenyl]-2-
methylthieno[3,2-d]pyrimidin-4(3H)-one
A mixture of 3-amino-5-(4-chlorophenyl)-N-[3-methoxy-4-(2-pyrrolidin-1-
ylethoxy) phenyllthiophene-2-carboxamide and glacial acetic acid was

15 refluxed overnight, concentrated to an amber viscous oil, triturated with water
then filtered to give the title compound as its acetic acid salt as a tan solid
(.032g, 64%). LCMS m/z 496 (MH+). "H NMR (300 MHz, DMSO-ds) & 8.35
(br, 1H), 8.00 (s, 1H), 7.95 (d, 2H), 7.55 (d, 2H), 7.20 (s, 1H), 7.10 (d, 1H),
6.95 (d, 1H), 4.20 (m, 2H), 3.75 (s, 3H), 2.75 (m, 2H), 2.55 (m, 4H), 2.20 (s,

20 3H), 2.00 (s, 3H), 1.65 (m, 4H) ppm.

Example K30

(
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N
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S OMe
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3-(4-{[2-(diethylamino)ethyl]amino}-3-methoxyphenyl)-6-(4-fluorophenyl)
25 thieno[3,2-d]pyrimidin-4(3H)-one



SN\V\VI NHI z

3- Am no- 5- (4- chl orophenyl ) - N-[ 3- net hoxy-4- (2-pyrrolidin-1 -yl ethoxy)

phenyl ] t Wwophess7@- car boxam de. 25 Aqueous NaOH (4 ni, 1 RCTWese2/3adaed to a
DVSO sol uti on of 6-(4-

chl or ophenyl ) - 3- [ 3- et hoxy- 4- (2- pyr r ol9&i n- 1- yl et hoxy) phenyl ] thieno[3,2 WO

170G Aty oas igerd s okl d Dt ptobe iR atelthusp Masdy ang

sol i di fi edesorilzed arExanple KQOBOg, 60% LCMS mz 472 (MH). 1H NWR (300
MHz, DMSO, b 1 .65 (d, 2H), 7.55 (d, 2H), 7.35 (s, 1 H),
7.20 (d, ﬂ%s 20'42?&'“1""{0) 6. 90 (d, 1 H, 6.63 5 (br s, 2H), 4.00 (t,
26 3. 75 HNMBIDMB Do {5 83 (s, 3H7 7 681(a M), o6, ({Py) 4 aeRAMH) O O ON S
6- (4- Chl orfdpfhemyiH); 8-953(dnd H)p6p24d( 2HyG.20I(i, diH);: 3.80I (o BldX\3.2H&n55 | - 2-
nmet hyl t hi epol,3,. 3- rim.di R~ - 1 Xt ure of

3- am no- 5%51'4%11%0?%%%%%&??%5%& ﬁ@@ﬁ%'ﬂ -pyrrolidin-1- ylethoxy)
phenyl ] t hi ophene- 2- carboxanmi de and gl acial acetic acid was 15 refl uxed
overni ght, concentrated to an anmber viscous oil, triturated with water
then filtered to give the title cEmpmmePé%hts acetic acid salt as 'a tan
solid (.032g, 64% . LCMS mlz 496 (M+). 1H NWR (300 MHz, DMSO d6) 6 8.35
(br, 1 H, 800 (s, 1 H, 7.95 (d, 2H), 7.55 (d, 2H), 7. 20 (s, 1 H, 7.10

(d, 1 H, 6.95(d, 1 H, 4.20 (m 2H, 375(r(\’3|—|)/ 2.75 (m 2H), 2.55
4H), 2.20 (s, 20 3H), 2.00 (s, 3H), 1.65 ( 4 ppm Exanple K30 (N,/
H

M@

6-(4-Fluorophenyl)-3-[3-methoxy-4-(4-methylpiperazin-1-
yl)phenyl]thieno[3,2-d]pyrimidin-4(3H)-one
The title compund was obtained by employing procedures analogous to those

(m
Ol

10

15 described in Example K20.
LCMS m/z =451 (m + H+).
'H NMR (DMSO-D6): 5 8.40 (s, 1H); 7.98 (d, 2H); 7.90 (s, 1H)); 7.38 (d, 2H),
7.18 (s, 1H), 7.05 (m, 2H); 3.80 (s, 3H); 3.25-3.55 (m, 4H; 3.01 (m, 4H); 2.20
(s, 3H).
20
Example K32
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6-(4-Fluorophenyl)-3-(3-methoxy-4-{[3-(2-oxopyrrolidin-1-
yl)propyl]amino}phenyl) thieno[3,2-d]pyrimidin-4(3H)-one



F; I N~ O NI

3-(4-{[2-(di et hyl am no) et hyl ] am no} - 3- net hoxyphenyl ) - 6- (4-f | uorophenyl) 25

t hi eno[ 3, WOdBpgxren di n- 4(3H) - one WO 03/ 033476 PCT/ US02/ 32P83/UstD®R7Ihe title
compund was obt ai ned by enploylng procedures anal ogous to those described

in Exanple K20. LCMB mz = 467 (m+ H&? 'H NVR (DMBO-D6): 6 8.38 (s, 1 H);

le ?86( g A (213’99' titte I_§c9m§§58 Jm(e@ élitaheﬁg%)f gwp@n%ﬂancéggg%s( %nqojégg%s to ’ﬁﬁge( d2 81 (m

2H); 3. 62 dascribed jn Examplé K26H) . Exanple K31 ( N ON F S 1 NOw 10

6- (4- Fl uor, 3- et h xy 4- (4- et hyl pi perazin-1-
yl ) phenyl ]Lt%ﬁ\qgr{ﬁ}[% %95](59?1 HA i n- 4(3H)-one The title conpund was obt ai ned

v P e O T T e R A e T PP

7.90 (§ 17-0Pys, TH)BS.QQ(d, 21H=ﬂ),,66i>(1o31(—§,528m;,,1w) B8 (s, 32».:)325 BO5(s, 3H):

v o EEE R Gt P A B S R o i

Example K33
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6-(4-Fluorophenyl)-3-{3-methoxy-4-[(2-piperidin-1-ylethyl)Jamino]phenyl}
thieno[3,2-d]pyrimidin-4(3H)-one

The title compund was obtained by employing procedures analogous to those
15 described in Example K20.

LCMS m/z =479 (m + H+).

'H NMR (DMSO0-D6): & 8.40 (s, 1H); 7.98 (d, 2H); 7.90 (s, 1H)); 7.38 (d, 2H),

7.00 (s, 1H), 6.95 (d, 1H); 6.62 (d, 1H); 5.20 (t, 1H); 3.80 (s, 3H); 3.25-3.50

(m, 2H); 3.20 (m, 2H); 2.40 (t, 4H); 1.37-1.60 (m, 6H).
20

Example K34

L

Me
SI N OMe
\ N/)

3-(3-Methoxy-4-{[(2R)-1-methylpyrrolidin-2-ylJmethoxy}phenyl)-6-
25 phenylthieno [3,2-d]pyrimidin-4(3H)-one



yl ) propyl ] am no} phenyl) thieno[ 3, 2-d] pyri m di n-4(3H)-one WO 03/ 033476

PCT/ US02/ 32739 109 The title conmpund was obtai ned by enpl oyi ng procedures
anal ogouswD®3w0bsa3e described in Exanple K20. LCVB nlz = #@3/Uyser/3278H). 'H

NVR (DMSO-D6): 6 8.40 (s, 1 H); 7.98 (d, 2H); 7.90 (s, 1 H)); 7.38 (d, 2H),
57.00 (s, 1 H, 6.90 (d, 1 H: 6.60 (H® 1 H; 5.28 (t, 1 H: 3.80 (s, 3H;:

g|—|)25 ?éx SUSTD ;Fgé}tklgé%mpio&% Wés p?élﬁérea-bﬁ(é O\gloy%g)p?\lo&e&ﬁeg%iog%d)s;tol' 7 (m

6- (4- Fl uorm@ﬁ@ﬁ%ﬂsyrlbeQm Eesampk@ymca [ (2- pi peridin-1-yl et hyl ) ani no] phenyl }

t hi eno[ 3, 2 []I L ﬂ%é’f" I-% ne The title conmpund was obtai ned by
enpl oy| ng roce ures a 0g to those 15 described in Exanple K20. LCMS

mz = 479 HWMMDMSG-W&@MBQSDQM) 76983(s40|H 87, 92'11)1 1?13))987 Migd 21'1’-[}) 7.90
1 H; 5.20
( s Hl% §4§o7 %Q (m3311); 3. 2@3(83(”510, 7. (lfh(d,zﬂ)i 36@(11 (H); 242 (., 14}6) (3t90 4H) :

L 22 ot nolL T e AR (000 Oy o R 0 2 0 0

phenyl t hi eR®0[(8),2Hl} 1y85 ﬁnﬂﬂh)m(ewmpma)v\o 03/ 033476 PCT/ USOZ/ 32739 110

Example K35
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6-(4-Chlorophenyl)-3-(3-methoxy-4-{[(2R)-pyrrolidin-2-
ylmethyl]lamino}phenyl) thieno[3,2-d]pyrimidin-4(3H)-one
LCMS m/z = 467 (m + H+).
15 "HNMR (DMSO-D6): d 8.40 (s, 1H); 7.98 (s, 1H); 7.95 (d, 2H)); 7.60 (d, 2H),
7.08 (s, 1H), 6.98 (d, 1H); 6.78 (d, 1H); 5.60 (m, 1H); 3.83 (s, 3H); 3.10-3.50
(m, 6H); 1.98 (m, 4H).

Example K36

Cl \| )

20 N

6-(4-Chlorophenyl)-3-(3-methoxy-4-{[(2S)-pyrrolidin-2-
ylmethyl]amino}phenyl) thieno[3,2-d]pyrimidin-4(3H)-one
LCMS m/z = 467 (m + H+).



The title conmpound was prepared by enpl oyi ng procedures anal ogous to those
described in Exanple K26. LCMS nfz = 448 (m+ H+). 1H NVR (DMSO-D6): 6 8.40
(s, 1 H;wd.0083343¢ 1 H); 7.92 (d, 1 H); 7.50 (d, 1 H; PCT/Us02/72760 (m
3H); 7.20 (s, 1 H; 7.10 (d, 1 H; 705(d 1 H; 402 (m 1 H; 3.90 (m
1 H: 3.80 (s, 3H: 3.00 (m 1 H: 2.66!(m | H: 2.40 (s, 3H): 2.20 (g, 1

H:  2.00 'nMR %skh@%).( 5 8.40)(s, THP Y 84N s, UHY) 7.955@RL6): %60 (4 @HY,

H O/ a S|

6- (4- Chl or7o@$\é$ly1l‘)) 8.9 (creitHo By784( 1 HFD.6PynT, dIH)B1832(s, 3H); 3.10-3.50

| met hyl 3, 2-d d 4(3 LCMS mz = 467 (m
X E"i) Y ]?m %}R?%%% eng[s 40 ](gyrllmrol;n7 gsH%somi H) : 7.952(d, 2H)§;

7.60 (d, 2H), 7.08 (s, 1 H), 698(d 1 H; 6.78 (d, 1 H; 560 (m 1H;

3.83 (s, 3H): 3.10-3.50 (m 6H); 1.98 (m 4H). Exanple K36 H O J:::~N H

Cl S N5Owve 20 N 6-(4-Chl orophenyIE)XaBlels K3t hoxy- 4-{[(2S)-pyrroli di n- 2-

yl nmet hyl ] am no} phenyl ) thieno[ 3, 2-d] pyri m di n-4(3H) - one LCMS mz = 467 (m
+ H+). WD 03/033476 PCT/US02/32739 111 'H NI\/R( ): b 8.40 (s 1 H;

7.98 (s, 1 H: 7.95 (d, 2H)) 760(do Q&\ 1 H, 6.98 (d, 1 H;

6.78 (d, 1 H: 5.60 (m 1 383(s 1035H

6-(4-FIuorophenyl)-3-(3-methoxy-4-{[(2R)-1 -methylpyrrolidin-2-
yllmethoxy}phenyl) thieno[3,2-d]pyrimidin-4(3H)-one
The title compound was prepared by employing procedures analogous to
10  those described in Example K26.
LCMS m/z = 466 (m + H+).
'H NMR (DMS0-D6) 8 8.40 (s, 1H), 8.00 (d of d, 1H), 7.95 (s, 1H), 7.40 (d of
d, 2H), 7.20 (s, 1H), 7.10 (d, 1H), 7.02 (d, 1H), 3.8-4.10 (m, 2H), 3.80 (s, 3H),
2.98 (t, 1H), 2.62 (m, 1H), 2.40 (s, 3H), 2.20 (g, 1H), 2.00 (m, 1H), 1.50-1.80
15 (m, 3H) ppm.

Example L1

H
SOREY
s Me
N

6-(4-chlorophenyl)-3-(4-{[2-

20 (dimethylamino)ethylJamino}phenyl)thieno[3,2-d]pyrimidin-4(3H)-one
The title compound was prepared by employing procedures analogous to
those described in Example K20.

"H NMR (DMSO-Dg) 5 8.35 (s, 1H), 7.93 (m, 3H), 7.58 (d, 2H, J = 8.6 Hz),
7.20 (d, 2H, J = 8.7 Hz), 6.70 (d, 2H, J = 8.7 Hz), 5.81 (, 1H, J = 5.4 Hz), 3.16

25 (g, 2H), 2.46 (q, 2H), 2.20 (s, 6H). LCMS m/z = 425 (m + H+). Calcd C,

62.18; H, 4.98; N, 13.18. Found C, 62.02; H, 4.97; N, 13.06.



(m 6H); 1.98 (m 4H). 5 Exanple K37 O~. ' O N Me F\ | NOw NY

6- (4- FI uorophenyl)-3-(3-net hoxy-4-{[(2R)- 1-net hyl pyrrolidin-2

yl ] met hoxwypphossalrg t hi eno[ 3, 2-d] pyri m di n-4(3H) - one The t iPCirasSopsgeound was
prepared by enpl oyi ng procedures anal ogous to 1o those described in
Exanple K26. LCMS mfz = 466 (m+ H+). 1'1H NVR (DMSO-D6) 6 8.40 (s, 1 H),
8.00 (d of d, 1 H, 7.95 (s, 1 H, 7.40 (d of d, 2H), 7.20 (s, 1 H, 7.10
(d, 1 H, 7.02 (d, 1 H, 3.8-4.10 (m 2H), 3.80 (s, 3H), 2.98 (t, 1 H,
2.62 (m 1 H), 2.40 (s, 3H), 2.20 Egambpléll2 2.00 (m | H), 1.50-1.80 15
(m 3H) ppm Exanple L1 H ON,,,,~, NM / \ g N/ M N

6- (4-chl or ophenyl )-3-(4-{[2- 20

(di met hyl am no) et hyl ] am no} phenyl )t hi eno[ 3, 2-d]l pyri m di n-4(3H)-one The
title conpound was prepared by enpl oyi ng procedures ﬁ/pal ogous to those
descri bed in Exanpl e K20. HNNR(DIV@J © 7.93 (m 3H),
7.58 (d, 2H, J = 8.6 Hz), 87Hz)M 670(d 2H, J 8.7
Hz), 5.81 (t, 1 H J = § 2H), 2.46 (q, 2H), 220(5,
6H). LCVS mfz = 425 (m + /62.18;H¢ﬂ, 4.98; N, 13.18. Found C,
62.02; H 4.97; N, 13.06. WO 03/0334 PCT/ US02/ 32739 112 Exanple L2 Me

5 6-(4-chIorophenyl)-3-{4-[[2-
(dimethylamino)ethyl](methyl)amino]phenyl}thieno[3,2-d]pyrimidin-
4(3H)-one hydrochloride.

The title compound from Example L1 (0.12 g) was dissolved in 88% formic
acid (1 mL) and 37% formaldehyde (2 mL). The reaction mixture was refluxed

10 2 h. The mixture was concentrated on the rotovap to give a white paste. The
paste was dissolved in methanol and 1 eq of HCI in dioxane was added. The
hydrochloride salt was triturated with ether and filtered to give the product as
a solid (0.11 g). "H NMR (DMSO-Dg) 5 8.37 (s, 1H), 7.99 (m, 3H), 7.58 (d, 2H,
J=8.6 Hz), 7.45 (d, 2H, J = 8.5 Hz), 6.80 (d, 2H, J = 9.0 Hz), 4.93 (s, 2H),

15 3.98 (m, 2H), 3.81 (m, 2H), 3.28 (s, 6H). LCMS m/z = 437 (m + H+).

Examples L3-L5 were prepared by employing procedures analogous to
those described in Example K20.

20 Example L3

H
N\/\
C SIO‘N/©/ NQ
Ci \ | N//]

6-(4-chlorophenyl)-3-(4-{[2-(1-pyrrolidinyl)ethylJamino}phenyl)thieno[3,2-
dlpyrimidin-4(3H)-one
"H NMR (DMSO-Dg) 5 8.34 (s, 1H), 7.95 (m, 3H), 7.59 (d, 2H, J = 8.6 Hz),
25 7.20(d,2H, J = 8.7 Hz), 6.68 (d, 2H, J = 8.8 Hz), 5.90 (t, 1H, J = 5.4 Hz), 3.19



i ONNM SNM Cd JHAd NS5 6-(4-chlorophenyl)-3-{4-[[2-

(di met hyl am no) et hyl ] (net hyl ) am no] phenyl }t hi eno[ 3, 2-d] pyri m di n- 4(3H)-one
hydr ochl owoDda/033ine titl e conmpound from Exanple L1 (0.12 gpCcrasozsxwsol ved in
88% formc acid (1 nm) and 37% formal dehyde (2 nmL). The reaction m xture
was refluxed 10 2 h. The mixture was&ncentrated on the rotovap to give a
whi te pastg. i eq i a — i n di oxane
was addedk&T%@ﬁ?h%%%%?i%ﬂeéi’g:l—p’ ?\ggrttsp?%lzr }[(tﬁewg\f/]mﬂ{ g'tgplgin SEJ filtered
to give tKalgt©d63t9&1H, M14;,dNj 12.42. Founy. C,1638KMR, 6IGS®, DR)3% 8. 37 (s, 1H),
7.99 (m 3H), 7.58 (d, 2H, J =8.6 Hz), 7.45 (d, 2H, J = 8.5 Hz), 6.80 (d,
2H, J = 9.0 Hz), 4.93 (s, 2H), 15 3.98 (m 2H), 3.81 (m 2H), 3.28 (s, 6H).
LCMS mz = 437 (m+ H+). Exanpl esE*ﬁhbﬁamre prepared by enpl oyi ng
procedures anal ogous to those described in Exanple K20. 20 Exanple L3 H C
NN SC I N H I\

6- (4- chl orophenyl )-3-(4-{[2-(1-pyrrabi di ) é\{*rmmm r@} phenyl )t hi eno[ 3, 2-
d] pyri midi n-4(3H)-one 1H NMR (DVSO DB) & 8.8B4 (s, M/ 7.95 (m 3H), 7.59
(d, 2H, J = 8.6 Hz), 2§ d , N=98.7 Hz), 6.68 (d, 2H, J = 8.8 Hz),
5.90 (t, 1 H J =5.4 Hz), 19 WHO\(O3#033476 PCT/US02/32739 113 (q, 2H),
2.63 (8§, 2H), 2.51 (s, 4H), 1.71 (s, 4H). LCMS mz = 451 (m+ H+). Calcd
C, 63.98; H 5.14; N 12. 4%5-(4eulérdphenylfT-(41[2-m-18; N, 12.37. Exanple L4

morpholinyl)ethyl]Jamino}phenyl)thieno[3,2-d]pyrimidin-4(3H)-one.
'H NMR (DMSO-Dg) 8 8.34 (s, 1H), 7.95 (m, 3H), 7.59 (d, 2H, J = 8.6 Hz),
7.20 (d, 2H, J = 8.7 Hz), 6.68 (d, 2H, J = 8.8 Hz), 5.87 (t, 1H, J = 5.4 Hz), 3.60
10 (m, 4H), 3.19 (q, 2H), 2.52 (m, 2H), 2.50 (m, 4H). LCMS m/z = 467 (m + H+).
Calcd C, 61.73; H, 4.96; N, 12.00. Found C, 61.80; H, 4.96; N, 11.93.

Example L5
(\N,Me
0] ON\)
S
N
Cl \ I _
>
15 6-(4-chlorophenyl)-3-[4-(4-methyl-1-piperazinyl)phenyl]thieno[3,2-

d]lpyrimidin-4(3H)-one
'H NMR (DMSO0-Dg) 5 8.38 (s, 1H), 7.98 (m, 3H), 7.60 (d, 2H, J = 8.5 Hz),
7.35(d, 2H, J =8.7 Hz), 7.09 (d, 2H, J = 9.0 Hz), 3.22 (m, 4H), 2.50(m, 4H,
2.24 (s, 3H). LCMS m/z =437 (m + H+). Calcd (0.1 H20) C, 62.96; H, 4.87;
20 N, 12.77. Found C, 62.75; H, 4.82; N, 12.55.

Example M1
OO0
S N
cl L

N



HONNNO s C cl|I N 5 6-(4-chlorophenyl)-3-(4-{[2-(4-

nmor phol i nyl ) et hyl ] am no} phenyl )t hi eno[ 3, 2-d] pyri m di n-4(3H)-one. 1H NMR
(DVMSO- D6)W6 08/0347¢ s, 1H), 7.95 (m 3H) 7.59 (d, 2H, J = BCO/UINY/32739
7.20(d, 2H, J=8. 7THz), 6. 68(d, 2H; J=8.8Hz),5.87(t, I H J =5.4 Hz), 3.60 to (m
4H), 3.19 (g, 2H), 2.52 (m 2H), 2. 501(11‘n 4H). LCVMB mz = 467 (m + H+).

Calcd C 61.73; H 4.96; N, &2( - H 4.96: N, 11.93.
Exanple L5 rN,Me O N —~ \ 86%4%IOFW)& 3% &%5

6- (4-chl or o(xmeﬂyylpnﬁnmeml]suifanyl}phpnyatlaenoy'?. Zw]wmhi:um-aml)%oae
d] pyri mdi n-4(3H)-one 1H NVR ( DMSO- D6 (s, 1H), 7.98 (m 3H) 7.60

(d 2K 3 = 8.5 He), 7.35 (d 2HJ—87Hz)709(d oH, J = 9.0 H),
3.22 (m 4H), (gm% 224 (s, 3H). LOMB mz = 437 (m+ H+). Calcd
(0.1 H2O) C, @6 NEr 20 N 12.77. Found C, 62.75 H, 4.82, N,
12.55. Ex ON cll\/ \ S\ 1 J N WD 03/033476 PCT/US02/32739 114
6- (4- chl or ophenyl ) -3-(4-{][ 2-

(di et hyl arﬁ-ml@fiwQMH@)&MI%\WXAQI}miﬁHQ[ 3,2-d]pyrimdin-4(3H)-one ~\. SN
To a solution of 4-aminothiophenol (23.0 mmol, 2.88 g) in DMF (23 mL) was
added 2-(diethylamino)ethyi chloride hydrochloride (11.5 mmol, 1.98 g) and
cesium carbonate (34.5 mmol, 11.2 g). The resulting mixture was heated to
60°C for 3 hours. The solvent was removed by rotary evaporation. The

10 residue was partitioned between dichloromethane and water. The organic
layer was washed with brine, dried over sodium sulfate and concentrated.
The residue was purified by flash chromatography eluting with 5% methanol in
dichloromethane with 1% triethylamine, giving the title compound ( 1.26 g,
49%). '"HNMR (CDCls): 5 0.98 (6H, t, J = 7.0 Hz), 2.51 (4H, q, J = 7.1 Hz),

15 2.65(2H,t, J=8.1Hz),2.85(2H, t, J =8.3 Hz), 6.61 (2H, d, J = 8.6 Hz), 7.25
(2H, d, J = 8.6 Hz). LCMS m/z =225 (m + H").

- %LO o
S | N
Cl A\ /)
N

20 - 6-(4-chlorophenyl)-3-(4-{[2-
(diethylamino)ethyl]sulfanyl}phenyl)thieno[3,2-d]pyrimidin-4(3H)-one
The mixture of 4-{[2-(diethylamino)ethyl]sulfanyl}aniline (1.0 mmol, 271 mg),
amidine (methyl 5-(4-chlorophenyl)-3-{[(dimethylamino)methylidene]amino}-2-
thiophenecarboxylate, 1.0 mmol, 322 mg, the preparation of which may be

25 found in the Example J13) and phenol (350 mg) was heated to 190°C for 20
minutes. The mixture was cooled to room temperature and then washed with
methanol. The crude solid product was collected by filtration and then was
dissolved in minimum amount of dichlomethane. Adding methanol slowly and
let sitting overnight, the title compound was precipitated out as white solid



14- H2N 5 4-{[2-(di et hyl am no)et hyl ]sul fanyl }aniline To a sol ution of

4- am not hi ophenol (23.0 mml, 2.88 g) in DM (23 m-) was added

2- (di et hywerdsfossse¢ hyl chloride hydrochl oride (11.5 nmol, PCIARISQY/328%
cesium carbonate (34.5 mvol, 11.2 g). The resulting mxture was heated to
60C for 3 hours. The sol vent was rerm%ﬂéd by rotary evaporation. The to
resi due bone RWE)@B chl e dhe. of gani c

| ayer vva\;vfk\;'i\‘;ads3 '39/9 girllqﬁﬁe ar 1ed ?ﬁpggﬁﬂma sZI%jH e and(drlli| e'{l?rat ed.
The resi didel Ha}; Z)ZB (ZHelij-'y?J‘Gl ldz)) 3ct0 @httod =anByH2)| UIBMQHMG,U S8Bret hanol

in dichl vvith % tr] | am ne jvipg the title ¢ ound(
1.26 g, Eéﬁ’,{“f’ﬁ??ﬁ @I?'“gkae}%éﬂ%&’ 7@% é"gdﬂo- Hzp %ﬁém q, J
7.1 Hz), éﬁqu)Gﬁ_dmg m?z ,1;73 {Sn.].mg) 2.85 (2H, t, J = 8.3 Hz), 6 61 (2H,
d J =28 : 6 Hz). LCIVBn12=225(m+H+).OI
S~~~NI5 "\ S% a J 20 6 (4-chl orophenyl)-3-(4-{[ 2-

(di et hyl am no) et hyl ] sul f anyl } phen t hi er}g 3,2-d] pyrimdin-4(3H) -one The
m xture of 4-{[2-(diethylam no)et fldfiyl }aniline (1.0 nmol, 271 ng),
am di ne (methyl 5-(4-chlorophenyl)-3-{[(di methyl am no) net hyl i dene] am no}- 2-
t hi ophenecar boxylate, 1.0 mml, 322 ng, the preparati on of which may be 25

found in the Exanple J13) and phenol (350 \?Q heated to 190C for 20
m nutes. The mixture was cool ed to o @ er tuP’qT_j% t hen washed with
|

met hanol . The crude solid cted b |tration and then was
di ssol ved in m ni num A f—qi dhl ofjet hane. Add| ng net hanol slowy and
l et sitting overnight, the omfound was precipitated out as white
solid WD 03/033476 PCT/US02/32739 115 (180 nmg, 39%. 1H NWR (CDCI 3): 6
105(6Ht,J=72Hz)261(4H q,J:71Hz)278(2H,t,J 7.6

over I i%élonc(y)ZH 7t 53 (; L ° '?247@5??;-?,? Xl)d:ﬁ'(zﬂ{@' '6 HZ)S 1; ?i I(—|T1H,s) m LCVS
nmz = 470 ( rrhd;r;H'tdl|nyl)ethyl]sulfanyl}phenyl)thleno[3 2- d]pyrlmldin-4(3H)-one
Example M2 was prepared according to the procedures described in Example
M1.
'H NMR (CDCls): & 2.50 (4H, t, J = 4.5 Hz), 2.68 (2H, m), 3.12 (2H, m), 3.72
15 (2H,t,J=4.6 Hz), 7.34 (2H, d, J = 8.7 Hz), 7.44 (4H, m, overlapping), 7.52
(1H, s), 7.64 (2H, d, J = 8.56Hz), 8.10(1H, s). LCMS m/z =484 (m + H").

Example N1

o 0
S
, N OMe

Cl \ | N /)

6-(4-chlorophenyl)-3-{4-[2-(3-hydroxypyrrolidin-1-yl)ethoxy]-3-
methoxyphenyl}thieno[3,2-d]pyrimidin-4(3H)-one

20

O/

0
\/\I\D/OH

25 1-[2-(2-methoxy-4-nitrophenoxy)ethyl]pyrrolidin-3-ol

ON



5 Exanple M2 0 SN0 S cl ~~~1 J 10 6-(4-chl orophenyl)-3-(4-{[2-(4-

nmor phol i nyl ) et hyl ] sul fanyl } phenyl )t hi eno[ 3, 2-d] pyri m di n-4(3H)-one Exanple
M2 was prwpasesB4accordi ng to the procedures described in Bxargsoz32784. 1H
NI\/R(CDCI3) 6250(4H t, J 4.5 Hz 2.68 (2H, m, 3.12 (2H, m, 3.72
15 (2H, t, 46Hz)734(2Hd13—87Hz)744(4H,m

over | appiy )-Br ho )E' &th y-46|4‘t b . 7585285 Bmbd- H s)-
m 7 484% fple NY 0 o

6- (ﬁ chl ﬁxyuphélnpl 0037'%9 bzﬂ%hﬂ)amd'methydbrmhm(o 5541g) 5{4?9@]13(8

e oo AP T ainas i DSHe (B Lt heyod ko BOfG. Bhe reamonsy s

PCT/ US02/ 9 756 g,
2. 7395 m 3 PaCook & R “‘Rﬁoéﬁ%w?t@m o e o (5. 554

g, 5.479 (Auo100 mlyeflke ooganlcfeWere\dM oyeoMgSQ,, fiterddeancdoncersetzd The
ti ' h. d d th Et OA 100

2y and WEDREIOREE wbTap7 snol B 56kens SonRed pfopittds SHpt BPE over

MySH4, fidit éIHM/IRr(@D@IQF@thQ@KCPdIH t o= @fd IE‘I'Z}j 707%&571(%061934@7 1= 51 % of

the desired product as da brown oil 7. 90 J

- 9. o Hz)90 \Z)54.88 (M, 1+Hj), 46249@ 24, waﬂm;s% G} éw) 3a —33.0((m, 4rf)H) 4. 24

(' 2 2ol 183 Sro3 1 2ep 2a%iM Gl pad 220 f® (m 1 1.

10 1H), 1.85-1.75 (m, 1H).

O/
O\/\
D/OH
H,N

1-[2-(4-amino-2-methoxyphenoxy)ethyl]pyrrolidin-3-ol

15 1-[2-(2-methoxy-4-nitrophenoxy)ethyl]pyrrolidin-3-ol (0.169 g, 0.583 mmol)
was taken up in EtOAc (5 mL) and 10% Pd/C (0.016 g) was added. The
hydrogen gas was bubbled through the reaction and the reaction then placed
under a hydrogen blanket. Stirred over night. Filtered through celite and
concentrated to give 0.118 g (0.470 mmol, 81 %) of the desired product. H

20 NMR (CDCls) 8 6.74 (d, 1H, J = 8.5 Hz), 6.28 (s, 1H), 6.19 (d, 1H, J = 8.5 hz),
4.34 (m, 1H), 4.05 (t, 2H, J = 6.2 Hz), 3.79 (s, 3H), 3.03 — 2.83 (m, 5H), 2.63 —
2.59 (m, 1H), 2.42 — 2.38 (m, 1H), 2.23 — 2.14 (m, 1H), 1.75 (m, 1H).

O\/\
LA,
S N OMe &
cl \I J
N

25  6-(4-chlorophenyl)-3-{4-[2-(3-hydroxypyrrolidin-1-yl)ethoxy]-3-
methoxyphenyl}thieno[3,2-d]pyrimidin-4(3H)-one: Methyl 3-amino-5-(4-
chlorophenyl)thiophene-2-carboxylate (0.126 g, 0.470 mmol) was dissolved in
a mixture of DMF (1 mL) and N,N-dimethylformamide dimethyl acetal (1 mL)



101 H, 1.85 -1.75 (m 1 H. O-/ 0-" ~NOHL- H2N\

1-[ 2- (4-am no- 2- net hoxyphenoxy) et hyl ] pyrrolidin-3-ol 15

1- [ 2- (2- *wOlang3446 ni t r ophenoxy) et hyl ] pyrroli din-3-ol (0. 168TgIS0B3588 nmol )
was taken up in EtOQAc (5 m-) and 10% Pd/C (0.016 g) was added. The
hydrogen gas was bubbl ed through the Péaction and the reaction then placed

under a hyg eg8d %'té}‘?ge(‘i {%rsé 'hrr @K&ﬂrﬁ'\hggih%jbéric%rﬁ%té fP4qRess! 1 te and

concentrated to give esir product. 1H
20 NMVR ( CDE2-84- amlﬁomn“(aihowmend)xy)eﬂnﬁ]pryizr))l|d|ﬁ -8l (118 gH).476.mMol,d, 1 H, J
= 8.5 hz) 3.03

4. 34, 1 .4.05 (t, 2H,J = 6.2 .79 L3 ) -
2.83 (m Hggcibed Bé{ne rzre?édm,s%pﬁp "%‘YQ?“S %tgéﬁo'ﬁmljlﬂ()as a%‘%'% aw‘fz. 14 (m |
H ., 1.75 i@ rebctidn heat td\'gﬂux% Bh@ihdth. Fhe mlxture was stlrred for18h
6- (4- chl or ophenyl ) - 3-{ @[ é droxypyrrol e n-w:é%/ hoxy] - 3-
met hoxy phang Wastihensos|et ) Vrandnfda\emra@leﬁatecmﬂec arndwasaadm’th 3ald-
hl h t | ved i
e or <SSR EREL (o GREREYe Bl GRyPrEy %%?2@7@\6%%9*@@%&?@?1“% )
WO 03/ 03341 offRVAiktd)80/d. 32739 117 and stirred at 110C for h. The m xture
was t hen goncent r at ed to dr

é [ 2- (4- arfil NMBR( Q&%&Wh%g#& K0) ([Firdtbld Ti8AHZ)el 7.68 (318 74P (50 nmol |

bed the d d d
tﬁzclegct?@h“lhe%farlgf)?o rechﬁP?SﬂBE—lﬁB@Pﬁéﬂf%—ﬁThe r?(gﬁ_r'iém')was : Iqurgd ?gr
18 h % and 8i@$HA)hS0O% (0|3, B8R RB.Gu(rd, 4HE 300ec2.001(at, d H)p2)8ec2.@d (And washed

Y“.EPecﬁtﬂwﬁnﬂgﬁc"z%ﬁGnt%?%@t%’a%?ma i%é%%&%&n% LeNEM3y "7 66

(d, 2H, Jyads 4Hz), 7.53 (s, 1H), 7.45 (d, 2H, J = 8.4 Hz), 702(d 1 H,
8.3 Hz), 6.93(m 2H), 4.39 (m | H), 4.24 (t, 2H J to = 6.0 Hz), 3.95
(s, 3H, 3.2 - 3.0 (m 4H, 3.0 - 2.90 (m 1 H, 2.8 -2.70 (m

Example N2

O\/\
O
o SlN OMeQﬁ
\N/)

6-(4-chlorophenyl)-3-{3-methoxy-4-[2-(3-oxopyrrolidin-1-
yl)ethoxy]phenyl}thieno[3,2-d]pyrimidin-4(3H)-one
Oxalyl chloride ( 0.042 g, 0.33 mmol) was charged to a flask with methylene
20  chloride (2 mL). The reaction was cooled to —78°C. DMSO (0.052 g, 0.67
mmol) was added and the reaction was stirred for 10 min. 6-(4-chlorophenyl)-

15

3-{4-[2-(3-hydroxypyrrolidin-1-yl)ethoxy]-3-methoxyphenyl}thieno[3,2-
dlpyrimidin-4(3H)-one (0.064 g, 0.13 mmol) in methylene chloride (2 mL) was
added to the reaction and stirred for 1 h at —78°C. Triethylamine (0.13 g, 1.29
25 mmol) was added and the reaction warmed to room temperature. The mix
was diluted with methylene chloride (10 mL) and washed with water (2 x 50
mL). The organics were dried over MgSO,, filtered and concentrated. The
resultant residue was purified on a chromatatron (90:10 CHzCl>:MeOH) to
give 0.019 g (0.038 mmol, 30%) of the desired product as a light yellow solid.



1H, 2.60- 2250 (m 1 H, 2.30- 2220 (m 1 H, 1.85 -1.75 (m 1 H. LCVsS
M+ H 498 Exanmple N2 15 0 No=~-O S NOw C ~~i N
6- (4- chl owopbessalig - 3- { 3- met hoxy-4-[ 2- (3- oxopyrrolidin-1 PCT/US02/32739

yl ) et hoxy] phenyl }t hi eno[ 3, 2-d] pyri m di n-4(3H)-one Oxalyl chloride ( 0.042
g, 0.33 mol) was charged to a flask W&h methylene 20 chloride (2 nL).

e e oo rd o, P CRE Bl e e <

the reaction was stir
31- {4-[2- <(:| Qwildz 8y by ),rh02 ddntH; &g)fd!z)hem} (n3-2reY, hfar?/ghznyu }ﬁ@.s_qg@[ 3,22;rL )
pyri m dijns -ope : 0. o in ne ene chl ori de was
added to tred ﬁ%ﬁ’l)i gn1‘5(a&d%26i g-P@d-%g)ﬁ (mﬁ?"b)t 2438, Hrvﬂét%()l"hﬁ%ihﬁé\/léo. 13 g,
1.29 25 mphk)Hway added and the reaction warmed to room tenperature. The
mx was diluted with nethylene chloride (10 nL) and washed with water (2 X
50 nLy. The organics were dried over MgSO4, filtered and concentrated. The
resul tant residue was purified on '? chrgesrrgt,lat ron (90:10 CH2CI 2: MeCH) to
give 0.019 g (0.038 mmol, 30% of Mg red product as a |light yellow

solid. WD 03/033476 PCT/US02/32739 118 1H NMR (CDCI3) b 8.14 (s, 2H), 7.65
(d, 2H, J = 8.5Hz), 7.53 (s, 1H), 7.44 (d, 2H J = 8.4 Hz), 7.02 (d, 1 H,

8.4 Hz), 6.93 (m 2H), 4.22 (t, 2H, = 6/ M) ~]-88 (s, 3H), 3.15 (s,
2H), 3.09 - 3.05 (m 4H), J (.0 Hz) JL M+ H 497. 5
Exanmple 01 Ol O-~N C I orpphefiyl ) -3-[4-(2-pyrrolidin-1

-yl et hoxy) phenyl ] t hi en&[I

6-(4-chlorophenyl)-3-[4-(2-pyrrolidin-1-ylethoxy)phenyl]thieno[3,2-
10 d]pyrimidin-4(3H)-one
A solution of 1-(2-hydroxyethyl)pyrrolidine in THF was added dropwise to a
slurry of NaH in THF under N, at 25°C over a 5 min period. The mixture was
stirred at 25°C for 30 min, during which time it turned to a dark amber
solution. A solution of 4-nitrofluorobenzene in THF was added dropwise and
15 the resultant mixture was stirred at 25°C for 48 h. The dark brown solution
was carefully quenched by the addition of saturated aqueous NaHCO3; and
was diluted with EtOAc. The aqueous layer was extracted with EtOAc (3x)
and the combined organic extracts were washed with saturated aqueous
NaHCOsg;, brine (2x) and were dried over MgSO4 and concentrated in vacuo to
20  give a pale amber oil that was used without further purification. A solution of
1-[2-(4-nitrophenoxy)ethyl]pyrrolidine in EtOH under N> was treated with 10%
Pd/C and placed under an atmosphere of H, via Parr apparatus. The mixture
was agitated for 3 h at ~45 psi of hydrogen and was then purged with N2, and
filtered through a plug of Celite (EtOAc/EtOH wash) under N, to give a dark
25 brown oil. Purification of the oil by flash chromatography (12 g pre-packed
silica gel ISCO column, 0 — 15% CH3;OH/CH.CI,) afforded 4-(2-pyrrolidin-1-
ylethoxy)aniline as a brown oil. A solution of Methyl 5-(4-chlorophenyl)-3-
{[(E)-(dimethylamino)methylidene]amino}-2-thiophenecarboxylate (Example
J13) and aniline in EtOH under N, was stirred and heated at reflux for 48 h.

30 The mixture was filtered and the white solid was washed with EtOH and dried



10 d] pyri m di n-4(3H)-one A solution of 1-(2-hydroxyethyl)pyrrolidine in THE
was added dropwise to a slurry of NaH in THE under N2 at 25C over a 5 mn
period. TWO ogiost4aé e was stirred at 25C for 30 min, durin@Crhiseh3zmsae it
turned to a dark amber solution. A solution of 4-nitrofluorobenzene in THE
was added dropwi se and 15 the resultadt® mixture was stirred at 25C for 48

ot i ot o " YBEAAIPRAILAISH by MRRGERRE CHERERERAGIDE, 10 0SAR" O o s
ot Saturared aduoens RO T o o R et s an
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further PUTO8 (SaHIOT.91ch Ol 41BIEPRZ0f H) 1768 (HAI i 8 BURASHEX )R fay1Dyr ol | dli ne
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in EtOH under. N2 was treated with 10% Pd/'C and pl ace nder ' an at nosphere
of H2 Vi a Har2H)apdsr @ Js 9 Tire 2i)x4 36em, k), 3cfitt Gone4HY, & 18 (h, 2H),-2463psi  of

hydr ogen S 1 it h, N2, + fitered through a plug of
Celite (E?%igﬁt bﬁg\i@l«%“ﬁﬁg%%@’%a“&?&@' a"]f Hﬁ'r k 25 brown oil. Purification
of the oil by flash chromatography (12 g pre-packed silica gel |1SCO
colum, 0 - 15% CH3OH/ CH2Cl 2) afforded 4-(2-pyrrolidin-1- ylethoxy)aniline
as a br owXxaAmpleg Q3rQ6 wareddrenared theoygh preeediwesngnalogous] toethqse net hy |
am no) et i i - 2- i ophenecar boxyl ate (Exanple J 13) and aniline
in EtOH u%eslfqﬁ%@miggtg?hp?eewénd heated at reflux for 48 h. 30 The m xture
was filbtered and the white solid Vibeamph©2 with EtCH and dried WO

03/ 033476 PCT/US02/32739 119 in vacuo. Purification by reverse phase
chromat ography (G Ison, 10 - 95% acetonitrile/ er) and concentration via
| yophilization afforded the desired oPr odugt @%ﬁ\ksal t. 1H NVR ( DMSCQd6)
6 9.80 (br s, 1H), 8.37 (s, 1 H, 796 H,7.91 (d,J=8.8Hz, 2H), 7.56 (d,
J=8.8 Hz, 2H), 7.50 (d, J 2N T dméd, J = 9 Hz, 2H), 4.36 (m
2H), 3.61 (m 4H), 3.1#! @‘ N2103_J (m 2H), 1.88 (m 2H). LCMS mz =
452 (M+ + H). Exanples 02-06 were prBpared t hrough procedures anal ogous to

those desCré-&e-g:l\ilgroEﬁilaer}PJl)%39{£l[3}(%irﬁé?l'mg?nigg)-g,zc-)d%ethylpropoxy]-3-
methoxyphenyl}thieno[3,2-d]pyrimidin-4(3H)-one
'H NMR (300 MHz, DMSO-dg) 5 8.39 (s, 1H), 7.97 (s, 1H), 7.92 (d, J = 8.7 Hz,
15 2H),7.57 (d, J = 8.7 Hz, 2H), 7.17 (d, J = 2.4 Hz, 1H), 7.09 (d, J = 8.6 Hz,
1H), 7.03 (dd, J = 8.6, 2.4 Hz, 1H), 3.77 (s, 3H), 3.73 (s, 2H), 2.25 (m, 2H),
2.20 (m, 4H), 0.95 (s, 6H). LCMS m/z 499 (M + H™).

Example O3

20 N
6-~(4-Fluorophenyl)-3-{4-[3-(dimethylamino)-2,2-dimethylpropoxy]-3-
methoxyphenyl}thieno[3,2-d]pyrimidin-4(3H)-one
Characterized as the HCI salt: '"H NMR (300 MHz, DMSO-dg) & 9.23 (br s,
1H), 8.38 (s, 1H), 7.95 (dd, J = 8.8, 5.1 Hz, 2H), 7.92 (s, 1H), 7.36 (apparent t,
25 J=8.8Hz 2H),7.23 (d, J =2.3 Hz, 1H), 7.15 (d, J = 8.6 Hz, 1H), 7.07 (dd, J



SC-c\ \

I W

6- (4- Chl or ophenyl ) - 3-{4-[ 3- (di met hyl am no) - 2, 2- di net hyl pr opoxy] - 3-

met hoxyphwoyBpsdareno[ 3, 2-d] pyri m di n- 4( 3H) - one

8.39 (s,
8.7 Hz,

(dd, J = &

(m

4H)

H, 7.17 (d, J = 2.4 Hz, 1 H207.09 (d, J = 8.6 Hz, 1 H),

clh1Oowe 12‘E5 (s, 6H). LCMS m/z482 (M +H )
6- (4- Fl uor ophenyl ).- 3-{4-[ 3- (di net hyl am no) - 2, 2- di net hyl pr opoxy] - 3-

nmet hoxyphenyl }t hi eno[ 3, 2-d] pyri m di n-4( 3H) - one
1H NWVR (300 MHz, DMVSO-d6) 6 Bxai (@043 1 H, 838 (s, 1H),

= 8.8, 5.1 Hz, 2H), 7.92 (s, ﬂ)

7523(d,J=2.3Hz,IH),715(d J =86 H, 1 H, 7.07 (dd, J WO

salt:
(dd, J
2H) ,

36 (apparent t, 25 J

703

Characterized as the HC

7.95

"H NMR ( 30@CVRis)2/BVBO- d6) 6
1H, 7.97 (s, 1 H), 7.92 (d, J = 8.7 Hz, 15 2H), 7.57 (d, J =

03/ 033476 PCT/ US02/32739 120 = 8.6, 2.3 Hz, 3 H, 3.94 (s, 3H), 3.80 (br

S,

Exanmple 04 5 O 1 oN~/

5-[6-(4-Chl orophenyl) - 44.0x
pyrrolidin-1-ylethoxy) benz ot 2
(300 MHz, DVMSO-d6) 6 10.65 (br s, 10

1H),

Hz,
Hz,

1H,

2H),

10

15

20

3.22 (s, 2H), 2.87 (s, 2H), o 1. O~6F)N
AN

N] pyTi nPli n-3(4H) -yl ]-2-(2-

1 H, 8.44 (s, 1 H), 8.09 (d,
8. 09([65(4-dhIH}ogﬁeﬂﬂ)(@BiStHléﬁo[B Z—H]pyrlﬁuam-ﬁ(m)»-yﬁ 25(2-( d,

H (t,
pyrrolidin-1 -ylethoxy)benzomtnle

Characterized as the HCI salt: "H NMR (300 MHz, DMSO-ds) & 10.65 (br s,
1H), 8.44 (s, 1H), 8.09 (d, J = 2.6 Hz, 1H), 8.00 (s, 1H), 7.93 (obscured d, J =
9.2, 1H), 7.57 (d, J = 8.7 Hz, 2H), 7.50 (d, J = 9.2 Hz, 1H), 4.60 (t, J = 4.6 Hz,
2H), 3.71-3.65 (m, 4H), 3.17 (m, 2H), 2.04 (m, 2H), 1.89 (m, 2H). LCMS m/z
477 (M + H).

7.

Example O5
t 70
S
N CN
F \ I N/)

5-[6-(4-Fluorophenyl)-4-oxothieno[3,2-d]pyrimidin-3(4H)-yl]-2-(2-
pyrrolidin-1-ylethoxy)benzonitrile
Characterized as the HCl salt: '"H NMR (300 MHz, DMSO-dg) & 10.59 (br s,
1H), 8.43 (s, 1H), 8.10 (d, J = 2.6 Hz, 1H), 7.96-7.92 (m, 4H), 7.51 (d, J = 9.2
Hz, 1H), 7.36 (apparent t, J = 8.8 Hz, 2H), 4.60 (t, J = 4.6 Hz, 2H), 3.73-3.60
(m, 4H), 3.17 (m, 2H), 2.04 (m, 2H), 1.88 (m, 2H). LCMS m/z 461 (M + H™).

J
J

mz 482 (M + H+).

# acterized as the HCl salt: 1H NMR

2.6
8.7

85 BTN AR08, 690 it 10 S bte B p BB, 20 2 20

= 8.8 Hz,



2H), 3.71-3.65 (m 4H), 3.17 (m 2H), 2.04 (m 2H), 1.89 (m 2H). LCMS mz
477 (M + H+). Exanple 05 15 Ol N/ NOCN F\ | N

5-[ 6- (4- AWomsoptaenyl ) - 4- oxot hi eno[ 3, 2-d] pyri m di n- 3( 4H) - yIPLTArS 232739
pyrrolidin-1-yl ethoxy)benzonitrile %ract erized as the HC salt: 1H NWR
(300 MHz, DMSO-d6) 6 10.59 (br s, 20 1! H) 8.43 (s, 1 H, 810 (d, J =2.6
Hz, 1 H), 7.96-7.92 (m 4H), 7.51 Edambleos2 Hz, 1 H, 7.36 (apparent t,
J =8.8 Hz, 2H), 4.60 (t, J = 4.6 Hz, 2H), 3.73-3.60 (m 4H), 3.17 (m
2H), 2.04 (m 2H), 1.88 (m 2H). LCVsS nfz 461 (M+ H+). WD 03/033476

PCT/ US02/ 32739 121 Exanple 06 O ONC C
6-
y

(4- Chl orophenyl)-3-[3-fluoro-4-(2-pyrr ~5N

| et hoxy) phenyl ]t hi eno[ 3, 2-d yr|§1d| -4 one @NR (300 MHz, DMSO- d6)
b 8.40 (s, 1 H, 7.97 (g ‘ 797 ( = &5 Hz, 2H), 7.57 (d, J = 8.5
Hz, 2H), 7.55 (m 1 H) : : 4 /H) 4.22 (t, J =5.7 Hz, 2H, 2.84
(m 2H), 2.51 (br s, , 186(m 4I—'TJ. LCMS mz 471 (M+ H+). to The

activity of the conpgyRrg B34 N ssessed in a
functional assay of ﬁx&%&?‘“ﬁs g#ﬁ%&? %Péﬁ%l @“p@l%ngﬁ 6-wel |, tissue
cul ture-treated pl aybthox$Rihenyljthiend]82-dhsyrimidin4{3Momeng Cost ar,
(Canbridge, MA), LUCPIUSTM Luciferase Reporter CGene Assay Kit (# 6016969)

was from Packard (Meriden, CT), plate seals (#097-05- 00006) were from

Beckman/ Sa ( 1)z gf | bovine
serum (# 12*13"3”%@”“9%@9 ﬁse)%/gzuéd(; 0- g@dggm gﬁﬁ)tr sfpn FHe,

25300- 054)2H)3¢71@7 (d%]J)‘-.‘t@lS B%?Ha,nasaresmwﬂm-ma) mamazqmm ®efl from
G beo BRL (Cabtner sPULIorN™ 51 10F SR 18 B AHYRECMS miz 471 (M + HY).
10 The activity of the compounds used in this invention may be assessed in a
functional assay of MCHR1 as follows:

Materials
Black, 96-well, tissue culture-treated plates (#3904) were obtained from

15 Corning Costar, (Cambridge, MA), LucPlus™ Luciferase Reporter Gene Assay
Kit (# 6016969) was from Packard (Meriden, CT), plate seals (#097-05-
00006) were from Beckman/Sagian (Fullerton, CA). DMEM/F12 medium
(#11039-021), fetal bovine serum (# 16140-071), L-glutamine (#25030-081),
0.05% trypsin (# 25300-054), G418 (#10131-035) and dPBS (#4190-144)

20  were obtained from Gibco BRL (Gaithersburg, MD). Thrombin (T7009) was
obtained from Sigma Chemical Co (St. Louis, MO), MCH peptide (H-1482)
was obtained from BaChem California (Torrance, CA). Chinese hamster
ovary (CHO-K1) cells were obtained from the American Type Culture
Collection (Rockville, MD).

25
Methods
CHO cells, stably expressing an elkgald-luc” reporter gene (host) were
transfected by electroporation with the human melanin-concentrating hormone
one receptor. A stable clone was selected using G418 for functional

30  antagonist assays. MCH1R-elkgal4-luc* CHO cells were propagated in



obtained from Sigma Chemical Co (St. Louis, M), MCH peptide (H 1482) was
obt ai ned from BaChem California (Torrance, CA). Chinese hanster ovary
(CHO KI') weloBs33ses e obt ai ned fromthe American Type Cul t uPeT@sht/a789 on
(Rockville, MD). 25 Methods CHO cell S stably expressing an el kgal 4-1uc+
reporter gene (host) were transfect ed ?)y el ectroporation with the human

mel ani n- cagpepleteiniedrh SDVIEN/F 12) &% $8%) MM ﬁglﬁia?ﬁin%geﬁ{ PS5 Miasks el ect ed
usi ng 418 for functional 30 antagoni st assays. MCHL R-el kgal 4-1uc+ CHO

cel I s wer & bopighhhedrs priafdoasseg3aetis were/ hasoested mdth 2 p820E08pet e medi um

brior o AoBsweasted Wi Bl PEd i e Bned BF<Gonesiietariatn. vashed
wi th conpl H,600ediis/mellml cohpletd raédianciarsiack oetvelnplafes. WigR@nawddrs/ wel | in

conpl ete nmediym_in bl ack 96-wel|l plates. Eighteen hours 5 prior to the
assay, %heprf%g?mﬁ ﬁ/ﬁ%ay’é%\’/fé%ﬁ\"mdﬁﬁ FRMewed Fopythegells Ay aspirgtian andpl aced

with 90 I/ fonri tj S

T o L B oW B MAr U e oM, AFhedimd B yRSy,

pi pet t ed iartagomistsn@dilymony Dmsm%sw-?oihﬂééﬁtﬁirm%ﬁbﬁrcufr\%é Wefd ve m nutes
at 37Cin a cell culture incubator. Follow ng this incubation, 10 uL of an

EC80 to coMeelied iie e pieditmn angsplateserereoncwieated dpufortyrivepminuses akr e

uns aapi v atiog ims SELEOH IR BhHiar,' BoRiBe miSithoutitoh R Fan bl T st it o
of Lucfd uscorcanttatierBEMCITMLerbddddtoiMeMacdidm hE pRESS haké ftubbfRYy Vas

performed in order to avoid potential assay interference by conpounds
whi ch coulfer fivghputs alr37°C inta eell auitureuctcybatars § heonediuny was aspiratéd nhi bi t

| i ght si | . Pl at | ed . .and bjected tq dark_ adaptati t
LIPSt O Vo Pl B S0 e SHah SEL s hlnd Se LGB o' S0,
TopCount TMF’BSH%MC%QZ% M'NA&CIfWhe%éH?Fa‘ﬁbg(s?%ﬁﬁ%%ﬁBer@h%ﬁg@@ nds/ vel |

count time. The ability of the” antagonist t t response
was quant i thiaygibpotential assayriniferencecby companatly sihichusould ishibitiove-fi tti ng

8;? g; a nggssc@dtiuliﬁge Mﬁ&é%%%&&%ogkgpulge%b{t in&h% gligrcl)gl. tI-J’]gtel\s/t:\:/lv_leere sreeaﬁg nse vas
and subjected to dark adaptation at room temperature for 10 minutes before
luciferase activity was quantitated on a TopCount™ microplate scintillation
counter (Packard) using 3 seconds/well count time. The ability of the
antagonist to inhibit the MCH ECg response was quantified by non-linear

20  regression analysis using a curve-fitting program based in Microsoft ExCel.
Specificity of the MCHR1 response was determined using the same protocol
by measuring the ability of said antagonists to inhibit an ECgo thrombin
response (endogenous) in the host cells.

25 The compounds described in Examples have a plCsp value of greater than 7.
For example, the compounds of Examples H1, J1, and 13 have the respective

MCHR1 plCsp values shown below.

Example MCHR1 plICs
H1 7.1
J1 7.2

13 9.1




by neasuring the ability of said antagonists to inhibit an EC80 thronbin
response (endogenous) in the host cells. 25 The conpounds described in
Exanpl es wewa/0z34pd C50 val ue of greater than 7. For exanplPer/ushz3epounds
of Exanples Hl, J1, and 13 have the respective MCHRL pl C50 val ues shown
bel ow. Exanmple MCHRL pIC50 H 7.1 J ¥37.2 13 9.1 WD 03/ 033476
PCT/ US02/ 32739 123 Wiat is clained is: 1. A conpound of formula (la)
comprisinguu(R)t, ML,.NRIR2 8 I3 (R)S~-Q@ (Q)g N(Fe)n A\ 11 5NR
(R, (I a)gwrétés)ﬁ ‘?‘%bseut ically acceptable salt, solvate, or
physi ol ogi talA &oﬁbﬂﬁh@@'ﬂ%rmﬂ@"(liay%mbﬁs ereof, wherein: Ais aryl or
heteroaryl, optionally substituted by ong to four Cl1L 6 straight or
branched al kyl, al kenyl, hal o, (Rl no,  al kyl am noy.di g{gd%am no, hydroxy, 10
Cl_6 al koxy, cyano, or alkylthijo groQps; @ gg\li_j/ne represents an
optional doubl e bond, (Rg, r, s 3gnd \ I ndependently 0 or 1; when q
Is 1, the dashed line'i Sa\@ép@ a0d (B are each independently C
J

or N 1s when qis O @ is N, ’rO; V\/r(El?1)nqis 1, then @ is Cor N
when q is | and Q@ i ¢ eS| /j\s

(,Q N R

R (a)

a pharmaceutically acceptable salt, solvate, or physiologically functional
derivative thereof, wherein:

@ is aryl or heteroaryl, optionally substituted by one to four Cy.s straight or
branched alkyl, alkenyl, halo, amino, alkylamino, dialkylamino, hydroxy,
10 Cyealkoxy, cyano, or alkylthio groups;
a dashed line represents an optional double bond;
g, T, s, and t are each independently O or 1;
when q is 1, the dashed line is a double bond;
Q" and Q® are each independently C or N;
15 when q is 0 then Q®is N, S, or O;
when q is 1, then Q% is C or N; when qis 1 and Q?is N, then s is 0;
when Q*isSorO, sis0;
when qis 1 and Q2 is C or when gis 0 and Q?%is N, then R® is selected
from hydrogen, C1-¢ straight or branched alkyl, C3-s cycloalkyl, C1-¢ alkoxy,
20  amino, alkylamino, dialkylamino, hydroxy, cyano, alkyithio, and halo;
when Q" or Q% is C, then each corresponding R’ is independently
selected from the group consisting of hydrogen, C4-¢ straight or branched
alkyl, Cs- cycloalkyl, C4-s alkoxy, amino, alkylamino, dialkylamino, hydroxy,
cyano, alkylthio, and halo; when Q' is N, r is 0; when Q%is N, t is O:
25 R® is selected from the group consisting of hydrogen, C4- straight or
branched alkyl, Cs-s cycloalkyl and C4.; alkylthio;



when Q2 is Sor O, sis 0; when gis 1 and @ is Cor when gqis 0 and Q is
N, then R8 is selected from hydrogen, Cl-6 straight or branched al kyl,
C3-6 cyclwalokpsz47€Cl- 6 al koxy, 20 am no, al kyl am no, di al kylCanisam3276ydr oxy,
cyano, al kylthio, and halo; when QL of,, @B is C, then each correspondi ng R7
I's independently selected fromthe group consisting of hydrogen, Cl-6

strai ght or braeatteR® inkklctedIBo thEgre@ k¥hsistHg 6f ¥n, 61 [
al kyl am no, di al kyl am no, hydroxy, c@yglﬂi)), a?lﬁﬁ% hi @dﬁggdnha%?&wggﬁ QL is

N, t is 0:Ooupr@ncegdialkyy Crs plkoxy, tibaamlkyd, tibalsatkexys amina, laskyiaroin,
istin ’ - ' C al kyl ,. - 6,.cycl oal kyl

ond_C1 3 o sy Reine0 s Sl BBl ol Al R0 fandd bijs o, L) oot o
G178 Bl Ko LB ol ko s T 2 R R

-6 al kox r ri oXy, amno, a am no, I a am no,
hydr oxy, c%(%fa,d@géﬁ@@@&?nﬂﬂ%?gm Kal o; and n i)s/ 1to 4; Mis }s/el ected
fromthe grou i S 1R %EP?%S R) 2,
NC(OR, gnd Rl-\gf(q%)ﬁééﬁRtR \)\&%eérpéé?t%dlg%mﬁg%@&p e %ﬁpt%&rﬁ%ﬂ%ﬁlﬁwgi ng of
hydr ogen, hefersaryl, Chest gfraightyor, brahelbed atkyl, gind ©4-s bycloalkgll al kyl, and C3-6
cycloalkyl; L is.C2-3 al : -3 al ke -C(O(CH2)-; (i) RL and R2
egch i ndgpendehﬁl'%(/%é'ﬁgﬁyi&ﬁ gﬁ@f‘v@ﬁ{t—%b&@wﬂ% sz)nsi )sti ng(g 2)f hydr ogen,
Cl-6 straight of) R ana@%e@dmmhep&%d&ntgy%%féllé?féd f@mith% gruplr  6-menber ed

het er ocycl e wherein said al kﬂgl, sai d cycloal kyl and said hgt erocycle are
opt i onHl | ycansisfing oft vwregenteny straighé ot branshed alkyd, Gi-k gycloakkykimogya oxo,

Lk 3 L : lect ed f h i sti
of ary1 “and Cnierabeldd Ry RRaR SRR Sl SAAIOT g 38y °5ne! = 0
het er oat onseteedaycieedre dpttonally stbstteedSoy phenfl Bné b tbua'oy.; sk, sai d

het eroaryl,k are optioni\lcgy substituted 1, 2, or 3 tines wth a substituent
sel ected fI¥HPKGIZO: BkaxyQrh@lght  or branched al kyl, C3_ 6 cycloal kyl, Cl 6

Tt - a AT LS YA ol oSOt B4R P

phenyl 15 ora @i or p-rRembededRhetargatyh eontairtihg tih2, of 3 heproatwnmsélectsdi ch t hey

are from N, O, and S, wherein said aryl and said heteroaryl are optionally
substituted 1, 2, or 3 times with a substituent selected from halo, C1.5 straight
or branched alkyl, Cs.¢ cycloalkyl, C1. alkenyl, Cs.5 cycloalkenyl, hydroxy, Ci.¢
alkoxy, oxo, amino, C1.¢ alkylamino, C+.¢ dialkylamino, C1.s alkylthio, C16

20  alkylsulfinyl, and phenyl;

or (iii) R" and R? together with the nitrogen atom to which they are

bonded form a 4-8 membered heterocyclic ring or a 7-11 membered bicyclic
heterocyclic ring, each of said 4-8 membered heterocyclic ring and said 7-11
membered bicyclic heterocyclic ring contain 1, 2 or 3 heteroatoms selected

25  from the group consisting of N, O, and S, and wherein either said heterocyclic
ring or said bicyclic heterocyclic ring may be optionally substituted by phenyl,
one to four C4-3 alkyl, hydroxy, C4.3 alkoxy, oxo, or halo;

or (iv) R" and R? may be independently linked either to the group L or

linked to the group M when M is selected from the group consisting of

30 S(O)2NR, N-R, C(R)2, N-C(O)R, and N-S(0);R, and wherein R is C4 straight
or branched alkyl, to form a 3-7 membered cyclic group which may be
optionally substituted by phenyl, one to four C+-3 alkyl, hydroxy, alkoxy, oxo,
or halo. '



bonded forma 4-8 nenbered heterocyclic ring or a 7-11 nmenbered bicyclic
het erocyclic ring, each of said 4-8 nenbered heterocyclic ring and said
7-11 nermweroad3dareyclic heterocyclic ring contain 1, 2 or PBThSIZSI3 ons
selected 25 fromthe group consisting N, 0, and S, and wherein either
said heterocyclic ring or said bicycllé het erocyclic ring may be
optionally substituted by phenyl, one to four Cl1-3 alkyl, hydroxy, Cl1_3
al koxy, oxg, or Hal 0; or (jv) Rl and R2 may be independently |inked either
to the grofip L ORe COMmpasnd: acaording te Glaim hivérereinisaidel ect ed from the group
consisting 30 S(O2NR, NR C(R 2, NC(OR, and N-S(O 2R, and wherein R
is ClL 6 st ght | ...to for 3-7,menbered cyglic_group
whi ch” may be %p%q %‘WAP{‘%@Q%&‘W%&J"W Sﬁ%gi%;ffrom{@e&gopg&png%ﬁgg af kyl ,
hydr oxy, ah&lox€,.;@iyl, amt ChabikoxyO 03/ 033476 PCT/ US02/32739 125 2. The
conpound according to Claim1l1 wherein said A is an aryl substituted with a
group sel ected fromthe group consisting of halo, Cl1L 3 alkyl, and Cl1.3

al koxy. 5 3. Th i : i wher. el aj Lyl jis
substtuteq wi T SonReRnaRcEardhat Chaid 2uerell g HEN B hitiien tor o

chl oro, andith megroupseldaded fronhthecgroppwotsitinglodiflnord, keldebaamd 3 wherein said
aryl is subsslituted with a halo group; gis 0; QL is C and R7 is hydrogen
or halo. 5" ycorrpound according to Claim4 wherein said aryl is 4-

chl orophenyl; R5 and R7 are each hydrogen. 15 6. The compound according to
Claim1l wherein Ql, @@, and B3 are C;, and q, r, s, andt are 1. 7. The
conpould atcor di g compouadractovdieg #hen Cim 3 whierd sasd Sndimisubstituted20 and s

are 0. 8. \mﬁaﬁﬁ)ﬁl@%f&%;aqc%od;déf‘% é;oanca ﬂbrirs]l%yc\f\lﬁc}géﬁiorr] hg?'o.i sCG @is S qand

s are 0; and

5. The compound according to Claim 4 wherein said aryl is 4-
chlorophenyl; R®and R’ are each hydrogen.
15

6. The compound according to Claim 1 wherein Q', @2, and Q® are C; and
g,r s,andtare 1.

7. The compound according to Claim 1 wherein Q' is N; Q% is S and q,r,
20 and s are 0.

8. The compound according to Claim 1 wherein Q'is C; Q%is S; q and s
are O;and ris 1.

25 9. The compound according to Claim 1 wherein L is C,.3 alkyl or Co.3
alkenyl.

10.  The compound according to Claim 9 wherein L is C5.3 alkyl.

30 11. The compound according to Claim 1, wherein M is selected from the
group consisting of O, S, S(O),NR, N-R, N-C(O)R, and N-S(O):R.



25 9. The conpound according to Caim1l wherein L is C2.3 alkyl or C2_3

al kenyl . 10. The conpound according to Caim9 wherein L is C.3 alkyl. 30
11. The cwopewssd’@ccording to Caim1l, wherein Mis sel ecea/udsonsrshe

group consisting of 0, S, S(O 2NR NR,6 NC(OR and NSO 2R WO 03/033476
PCT/ US02/ 32739 126 12. The conpound accor ding to Cdaim1l wherein Ris

sel ected fﬂBm t hbe an'tpmjmﬂcntmosdlnggo dlaihy 01 egrieindR @ ¥blectel fforptth@l ght or
5 13. The conpound according to Caim

branched aI and cl oal kyl .

15" wher e nOrUPo BB hvARadTh onegib G e o iybashas Ak end Gai 6
strai ght ogydearg@hed al kyl, and C3_6 cycloalkyl. 14. The conpound
accor di ng to Caiml V\/nerel n R5 is hydrogen or C1.3 1o alkyl. 15. The
conmpound according to Claim14 wherein R5 is hydrogen or nmethyl. 15 16.

Th ' d aim.1 i ted fromth
consi st ngrat o Spifbo-Be 2 eRige O BISk 1 iejeindne sapeleddiamabe s 1 of 2.
17. The cogroopsbratingfhydreydd @ms]h%ldﬁﬁr Janﬁ%d %Ik?le%ﬁ?t(?d from the

group consi stl n of hydr ogen and net hoxy; nis 87%%The conmpound
accordi ng ¢¥rlealkylm 1 wherein in (1) above Rl and R2 are selected fromthe
group consi sting of hydrogen, Cl_6 straight or branched alkyl, and C3_6

cycl oal kyl. 25 19. The conpound according to Caim 18 wherein Rl and R2 in

(i) are stdectEie tompoune aWcoking & Sk ﬂwr@‘relhﬂﬁlggﬁ@rmﬁn dr el k and
C3.6 cycl o?a]]kklyl 20. The compound according to Claim’l wherein | n (| i)

above together with the nitrogen atomto which they are bonded
forma 5- or 6 30 nenbered heterocyclic ring or an 8 to 11 -nenbered
bi cyclic heterocyclic ring having 1 or 2 heteroatons sel ected from group

N, 0, and 5. whEhecampaudd duebeding ye Clainr 1o whensin R id hydeogdr 6r het erocyclic
ring may bl% ﬂR}II onal 'y WO 03/033476 PCT/ US02/ 32739

15 16.  The compound according to Claim 1 wherein R® is selected from the

group consisting of hydrogen, C1.3 alkyl, C1.3 alkoxy, and halo; and n is 1 or 2.

17.  The compound according to Claim 16 wherein R® is selected from the
group consisting of hydrogen and methoxy; and n is 1.

20
18.  The compound according to Claim 1 wherein in (i) above R' and R? are
selected from the group consisting of hydrogen, C1.¢ straight or branched
alkyl, and C3¢ cycloalkyl.

25 19.  The compound according to Claim 18 wherein R' and R? in (i) are

selected from the group consisting of hydrogen, C1.3 alkyl, and Cz. cycloalkyl.

20.  The compound according to Claim 1 wherein in (iii) above R and R?
together with the nitrogen atom to which they are bonded form a 5- or 6-

30  membered heterocyclic ring or an 8- to 11-membered bicyclic heterocyclic
ring having 1 or 2 heteroatoms selected from group N, O, and S, wherein said

heterocyclic ring and said bicyclic heterocyclic ring may be optionally



127 substituted up to two tinmes with a substituent selected fromthe group
consisting of oxo and halo. 21. The conpound according to Claiml wherein
in (iv) RYOan@3X2 may be 5 independently |inked to the gromwsSM/sden Mis
selected fromthe group consisting of1§(0)2NR, NR C(R2, NCOR and
N-S(O 2R, and wherein Ris Cl_6 strai gzht or branched alkyl, to forma 5-7
menber ed c§@hstitutgdayptoioctimesmyithhe sobstitoent dalocBl Fidrh egrdiy Phenyl, one
to four Cl-(gnaltlgﬁll fh)%grox%, al koxy, oxo, or halo. 10 227 The conpound
accordi ng TG PTOXH@AENAI0. is c2-C3 alkyl or C2-C3 alkenyl: in (i) RL
and R2 are selected fromthe group consisting of hydrogen, Cl- C3 straight
or branched al kyl, C3-C6 cycl oal kyl substituted with a substituent 15

sel ected f€bm t%be gpoweundrasicsrding to Cldiel O wrarinlin (ivy ®'aing RO% Ry sd

al koxy;s orinqbRefddd d togef her with the nitrogen atomto which

they are Iggﬁgrﬁﬁérmyﬁe@ﬂg t%%%l?%wwé%ﬂ\@&/wl?eteﬂifmm@g&w said

het er ocycl ¢angisgt fi RORERI bRfL¢ i bstd . selected
fromthe g oug ggn%isé(g%g ,Q?Rb%éﬁgbﬂ%gs(?}%%r&ﬂtﬁ@ﬁ& ﬁ@%%%%'“zﬂ%xy,

oxo, and hal-eStraighbar branehed miinto favoer Bi7nmetmbetdicytiR2grebpnvetioh L i s a

C2- C3 al kyhay H | : f ach ind ndeptly sel ected fromthe
gr oup con@?gtﬂienrbgd t@‘aﬁiéﬁgg@ﬁ%ﬁ &ﬁ@@%, 89%?‘8&1%%'%%'5% }'Va'foéd with a
subst i t ueralkoxeloxof edhéllbom t he group consisting of oxo and halo; 25 or in
(iii) RL and R2 together with the nitrogen atomto which they are bonded

forma'% or 6 nenmbered het erocyclic wherein said heterocyclic ring is

optionall s UbSt ' ' t I d fxom the grQqu
consi sti n?%f Sg?léee{)'gl%? %H%%O%@&%daf:o@ bea&f?&ﬁl 'Sc%g]@)aﬁﬁl c@@)‘&di ng to
Claim23 vtlkeyln L is CH2CH2 and in (iii) Rl and R2 together with the

nitrogen atom t, j1ch ey are bonded forma pyrrolidine ring substituted
at the 3- positi'ﬁﬁ%tﬁ{“%ﬂf |aﬁ%§ﬁﬂ$§?%ﬁ A the arsvp sangistireof beiregenyGe 128

Cs; straight or branched alkyl, C3-Ce cycloalkyl substituted with a substituent
15 selected from the group consisting of halo, alkyl, hydroxy, oxo, and alkoxy; or
in (iii) R' and R? together with the nitrogen atom to which they are
bonded form a 4-6 membered heterocyclic ring wherein said heterocyclic ring
is optionally substituted with a substituent selected from the group consisting
of one to four C4-Cj alkyl, hydroxy, alkoxy, oxo, and halo.

20
23.  The compound according to Claim 22 wherein L is a C»-Cs alkyl;
in (i) R" and R? are each independently selected from the group
consisting of hydrogen and Cs-Cs cycloalkyl substituted with a substituent
selected from the group consisting of oxo and halo;
25 orin (iii) R" and R? together with the nitrogen atom to which they are

bonded form a 5 or 6 membered heterocyclic wherein said heterocyclic ring is

optionally substituted with a substituent selected from the group consisting of
one to two oxo and halo.

30 24. The compound according to Claim 23 wherein L is CH,CH, and in (iii)
R" and R? together with the nitrogen atom to which they are bonded form a
pyrrolidine ring substituted at the 3-position with a fluorine atom.



25. The conpound according to Claim1l wherein Mis 0, NNRor NC(OR where
R is hydrogen or C-C6 straight or branched alkyl and R6 is selected from
t he groupwomn®s®ré ng of hydrogen, Cl-C6 straight or branciret/tsbkgi739o Cl- C3
al koxy, trihal oal kyl, tri hal oal koxy, CYANO, and halo. 5 26. The conpound
according to Caim?25 wherein Mis O of 'NR where R is hydrogen and R6 is

sel ect ed f 25m t ibe goouywwuhaicerding tofClaveN agfsteinrdiSD. N 8F At branched
al kyl, Ci- e??l Eﬁ)é or halo, |0 27. The conpound e{ccdrdﬁ??g&% m 26

wherein M rogen ek Gk straght orfsarchasbelidl anstBF i sejettedd ai m |
wher ei n t hofOIRBWBAp | : € consisting of

6- ( 4 chl or océhenyl_ odp %‘%Pﬁ%%ﬁx@{%ﬁgw?36%’[%5” or branchedalkyl, ¢ .-,
oxopyr r ol i Akaxy,-tihaleahok tiipaleaikoxy hiyemol and-+aqyri ni di n- 4(3H) -one and 6 15
(4-chl oy ophenyl ) - 3-{4-[2-(3-fluoropyrrolidin-1-yl)ethoxy]-3-

met hoxyphenyl }t hi eno[ 3, 2-d] pyri m di n-4(3H)-one. 29. A process for

preparing 26.conPisiad r i ' 0 Gl A risj ng
reacting an aniline Wﬂﬂwﬁgﬁ'ﬁ?@%ﬁm@wﬁ%{@ %'?%W'ﬁgﬁ%(ﬁg )" with
a conpoundSdWdfegenaad Rlis pelectsd from therBy@p CohsiSng Af hydrogeh, Gi-0Y 1 25

[ 7)1 Nwve } I i olvept: wherein R8, R7, R6, R5, R2, R, M
(L, )Ql @?Styéagbp%ﬁﬁrgbbg;gdF,Tk)@r%'ﬁzgﬁ@x%{so'@f)ned in formula (la); and Me is
met hyl . WD 03/ 033476 PCT/ US02/ 32739 129 30. A process for preparing a

compound of_ faormula (la) according to claim!l
Poufy 57. The comp(ourzd according tcg) Claim 26 wherein M is O and R® is methoxy.

28. The compound according to Claim 1 wherein the compound is selected
from the group consisting of 6-(4-chlorophenyl)-3-{3-methoxy-4-[2-(3-
oxopyrrolidin-1-yl)ethoxy]phenyl}thieno[3,2-d]pyrimidin-4(3H)-one and 6-

15 (4-chlorophenyl)-3-{4-[2-(3-fluoropyrrolidin-1 -yhethoxy]-3-
methoxyphenyl}thieno[3,2-d]pyrimidin-4(3H)—one.

29. A process for preparing a compound of formula (Ia) according to claim 1
comprising reacting an aniline of formula (1)

20
(m
HN ),
with a compound of formula (111)
R,
o b 1§
R~ gzt@h A o
“ | (i
Q' Nl
25 (), M

while heating in a solvent: wherein @ R% R’,R% R5 RE R, M, L, Q" Q2%
Q% q, 1, s, t, and n are as defined in formula (la); and Me is methyl.



conprising coupling an amno acid of formula (1V) (RI) O (Re)Q0 (Qqg OH
-1LAQ I NHZ (V) (I 7), with an aniline of fornmula (Il) ML.-NRR2 H

NI (11) Wodshss4rér a sol vent in the presence of at | east @og/uSoupd7Bng agent

to produce a corrpound of formula (V) (R7)c Q M¢' ~L~NWRz (R8) S~Qz, (@) q Na
. QLLNH ?ﬁé (I 7) r and cycli1zing said conpound of fornula (V) to

form a co uﬁdpr@bessfmprepamﬁ)g elm))nmd/\dﬂfefbﬁhnla@a)%co?@n%@cﬁﬁnaz R M

L, Q, zr are formul a A process for
preparing 33'5'8”‘5'?5&6’%’8"9 8Prﬁn“&°@°a<§ Oﬁglfm%ﬁ (Y)to claim! conprising
reaction of a cor(l-p)ound of formula (Va) (i 7)t O M- NRR (Rs-, 2-(Q13
(,B)g N Rs s 15 &R?)P (Va) Owth a conpound capabl e of introducing the
group, and on 8, R7, R, R, R, R, M L, Q, @, @B, q, r, s,

, and n af nedgvp formula (la) and T is a |leaving group. WO
03/ 033476 /US/32“789 130 32. A process for preparing a conpound of
formJIa(Ia) accRr)dlngto claim1l

with an aniline of formula (I1)

Q/M\\\L/NRW
I
N (1

2 Re
5 R,

in a solvent in the presence of at least one coupling agent to produce a
compound of formula (V)

(R), o M‘\~E/NR1R2
R @
R~ @ >q| N
X H n V)
Q' NH,

(R7),

and cyclizing said compound of formula (V) to form a compound of formula

10 (la) and wherein @ R% R’,R% R% R, R",M,L,Q", Q% @ q,r,s,t and n
are as defined in formula (la).

31. A process for preparing a compound of formula (la) according to claim 1
comprising reaction of a compound of formula (Va)

(T7)t o My _NR'R?
R’ ) ~q (@’ )

)\ A

15 (R,  (va)

with a compound capable of introducing the group @ and wherein @
R% R, R% R% R%, R, M, L, Q", Q% Q% q,r,s,t, and n are as defined in
formula (la) and T is a leaving group.



conprising reaction of a conpound of forrmula (Va) )t O MM~NR R2 (R$)s\Q,
(B)g NN "Rs (R7)r (Va) with a boronic acid and a pall adi um cat al yst
usi ng a SwPWki3xowpl i ng reaction 5 or with an organost ankmaemasrrayent and a
pal | adi um catal yst using a Stille cougoi ng reaction and wherein A, R3, R7,
R6, R, 2, R, M L, Q, @, B, q, 1, s, t, and n are as defined in
formula (I8%. dnprotess far preparing agroppourdBof BrauRCEsSad@rdiRg8diRg1 2
conmpound of for.mul a él@%ﬂ aﬁcordi ng to claiml1 1o wherein R5 is hydrogen
conpr i si ng®PEREPNAJCICUQN PLR COBMOAINd ofdoramBdMad of fornula (V1) (i 7)t
M., NRIRZ R8)s~Qa, (@B)g N A 1A, (R6) n NO Q‘\AN;~SN|; (R)r A with a
Raney ni ckel reductant in the presenge of SO VEHF‘R%d wherein R8, R7, RG,
R5, R2, R, M L, Qi, QZRagB, q(Qs:), S t, n are as defined in 15
formula (la). 34. A procés Yaof-p anNinmg ™A ﬁ%rrpound of formula (la)
according to claim1 corrprisi:@ t e allkyl at h of an anine of fornula (XV)
20 HNR R2 (XV) with an al Kyl atgrg enR®of fornmula (XIV) WO 03/033476
PCT/ US02/ 32739 131 (I 7)t O |\/|~|T(R8)S~Q2, (@®gNV T (" (XIV) AQ W
"R5 (R7)r wherein Mis 0, Tis ?R7I)eavi n? group, and wherein G, R3, R7, R,
R5, R2, R, oo (va

with a boronic acid and a palladium catalyst using a Suzuki coupling reaction

5 or with an organostannane reagent and a palladium catalyst using a Stille

coupling reaction and wherein @ R% R, R R% R% R, M, L,Q", Q2% Q3 g,

r, 8,1, and n are as defined in formula (la) and T is a leaving group.

33. A process for preparing a compound of formula (la) according to claim 1

10 wherein R®is hydrogen comprising reacting a sulfur-containing compound of
formula (Vi)

(R, o MQE,NR"RZ
R~ gz (X,

N
Ao ®e
Q1

N SMe

(R,

with a Raney nickel reductant in the presence of a solvent and wherein @
R% R",R% R% R% R, M,L,Q", Q% Q% q,r, s, t, and n are as defined in
15 formula (1a).

34. A process for preparing a compound of formula (la) according to claim 1
comprising the alkylation of an amine of formula (XV)

s H-NR'R® (xv)

with an alkylating agent of formula (XIV)



M L Q@ @ &8, q, r, s, t, and n are as defined in fornula (la). 5 35. A
process for preparing a conpound of formula (la) according to claim|l

wherei n MNvDI3MBEIEBB R conpri sing acyl ation of aniline of foPewesotB) H (R 1
')c OJa (F:e)n NNLNR R2 (R8)s-- @, g N((Xvl) ANRS (R7)r with an
acyl ating agent of formula (XVII) O (XVIl) Ca RO Ato and wherein , RS,
R7, R6, R5, R2, RIR):M L, R B, 9, r, s, t, and n are as defined in
for mul a (la), and Rb |sosel d fiom t he group consi sting of hydrogen,
phenyl , het@)oarQyJ(Q) kaight or branched al kyl, and C3_6 cycl oal kyl.
1s 36. Ap S for|pre arlngR*"ap, Co Q*R,gund of formula (la) according to
claim1l : r|S|ngre uctive alkylation of an aniline of
formula (Xl (R7Jc NH2 / O (R8)s-2+ (@B)g\ 1 (~~ (XIX) AQNRS (R))TI
20 by an al dehyde of formula (XVII1) WD 03/033476 PCT/US02/32739 132 O)L
NF R2 (XVII1) i n &he presence of a borohydride reducing agent or hydrogen
and a catalyst G, 8 and in which the L of for@a SXVIII) is CH2 or
CH2CH2, anWh@reinddlis @, T is a leaving group, and wherein R®, R’,R% R® R? R/,

M,L,Q", Q% Q% q,r,s,t, and n are as defined in formula (1a).

5 35. A process for preparing a compound of formula (la) according to claim 1
wherein M is N(CO)R comprising acylation of aniline of formula (XV1)
(R7); H\ _NR'R?
L

O
R’ )s\ 2'(Q )

®/|\ R), (X1

R7)r

with an acylating agent of formula (XVII)
0O

)J\ | (v
cl

R

10 and wherein @ R% R, RS R% R% R, M, L,Q", Q% Q% q,r, s, t, and n are
as defined in formula (la) and R® is selected from the group consisting of

hydrogen, phenyl, heteroaryl, C1¢ straight or branched alkyl, and Cs
cycloalkyl.

15 36. A process for preparing a compound of formula (la) according to claim 1
wherein M is N comprising reductive alkylation of an aniline of formula (XIX)

(R X

G¥ )~ 2,(Q
)\ (RG)" (X1X)

(R?),

20 by an aldehyde of formula (XVIII)



R7, R6, R, 2, R, M Q, @, B, q, r, s, t, and n are as defined in
formula (la). 5 37. A process for preparing a conpound of fornula (Ila)
accordi ngwo®3osxairéen 1  wherein Mis 0 conprising al kyl ati orcofusaz/pgienol of
formula (XX) (R7)t OH (R8)s\Qy (,®B lﬂ NAj, ()n (XX) ~J Q NR5
(R7)r 10 with an alkylating agent of formula (XXI) T,L IINRLR2 (XXI) Ain
which T is aQeawng group and wherein , R8, R7, R6, R5 R, R, M L, Q,
@, @&, q, NR'Rar@vm) are as defined in formul a (la). 15 38. A process
for prepari"hg a conmpound of forrmula (la) according to cIa|m1 wherein Mis

(Rhc At "?tgse?@’ég%h‘g? OB oo PoiEat? BrBlor Bk a bataflst ) °
L(r)resmejlnge(o a ed ﬁélaxﬁﬂ 899@@ &]gt%-":/ %ﬁﬁlg%ﬁg"’ﬁlrgg’(ﬁ A

CH2CH2 andR QRlq, rivls, Dand@RareBs dafined irsforiulaig).n ar e
as defgned |n forrrula (Ia)

37. A process for preparing a compound of formula (la) according to claim 1
wherein M is O comprising alkylation of a phenol of formula (XX)

(R)
o OH

(R~ 2'(Q )

(R7>,
10 with an alkylating agent of formula (XXI)
12
T~ -MRR ooay
in which T is a leaving group and wherein @ R® R’,R% R5 R% R, M, L,

Q', Q% Q% q,r, s, 1, and n are as defined in formula (Ia).
15

38. A process for preparing a compound of formula (la) according to claim 1

wherein M is O comprising reductive amination of an aldehyde of formula

(XXIN)
0

P ok

L~ H
R b ~q (@’ )

L,
@)\ (XXn)

(FU)r
20 by an amine of formula (XV)

H—NR'R® (XV)



5 39. A process for preparing a conpound of fornmula (la) according to claim
| wherein Mis O conprising reductive al kylation of an am ne of formula
(XXV)  7)WOo03084ré NRI G (R8)5- 2 (@)g N (XXV) AQa N~Re (RCrrusoms17ho an

al dehyde and wherein for formula (XXV), Gis Hand G, R3, R7, R6, to R5,
R, R, M L, Q, @, &8, q, r, s, t, d n are as defined in fornula (la).

t
40. A proc f nrepasi .compound of formyla (la) accordi toclaiml
' n whi oh L0 REess écg‘%’b‘%f%@l &M?Sﬂ%&f@éﬁdghﬁ‘%fé"bk I3 g%ra (XV) 15
H NR1R2 ( i fh an kylsat b ng, agent, of fornul 11) (R7)c AMT O
Ja (Ra)5l %eé%‘y&“a 0 ;ﬁsfﬁ,@,ﬁg?&a&ixl% Q@@%ﬁmrw tiandmiare a6 i s a
| eavi ng graefinedsindomhelagiia). , R8, R7, R6, R5, R2, R, M L, Q, @, B, q,
r, s, t, and n are as defined in formula (la). 41. A nethod of treating
obesity, diabetes, depression, or anxiety in a nmammal conprising the
adni ni st r a39.0A process toripmepardingé campeiuhdadfifeenalatls)taccafding taclafmpound
accordi ng yRefdift 3 F@cﬁ@ﬂ j . aC e t 0 e, or
physi ol ogi ca?l ;/ uﬁ?%@r@r%l vatl 8%%We§r{g®f&eﬁj§%%§?ﬁ’%u%%02/ 32739
134 42. The nethod of claim 41l wherein said mammal is a human. 43. A net hod

of treating obesi i} di abetﬁ, alepnessi on, or anxiety in a mamal

conprising the adm,ni strat of lan effective anmount of a 5 phar maceuti cal
conposi t i orReongaiGk RGund a(c):(g:(\(/))rdi ng toclaiml, a
- (R,

(R,

with an aldehyde and wherein for formula (XXV) G is H and @ R® R’, R,
10 RSR4,R,M,L Q" Q%Q3%qr,s,t, and n are as defined in formula (la).

40. A process for preparing a compound of formula (la) according to claim 1
in which L is -C(O)CH,- comprising reaction of an amine of formula (XV)

;s H=NR'R® (XV)
with an alkylating agent of formula (XXVII1)

L T

Rz @ 0

N
(R
®Q1 | N/)\R5 h (XXVIII)

(R7)

(R7)

20 in which T is a leaving group, and wherein @ R® R’,R® R%, R4 R", M, L,
Q', Q% Q% q,r1, s, t, and n are as defined in formula (1a).

41. A method of treating obesity, diabetes, depression, or anxiety in a
mammal comprising the administration to said mammal of an effective amount

25 of a compound according to claim 1 or a pharmaceutically acceptable salt,
solvate, or physiologically functional derivative thereof.



pharmaceutically acceptable salt, solvate, or physiologically functional
derivative thereof to said manmel. 44. The nmethod of claim43 wherein said
manmal i swaobos@ne 10 45. The conpound of fornula (la), &C3aisnz/323%0l vat e,
or physiologically functional derivative thereof in conbination with at

| east one specie selected fromthe grﬂﬁf’p; consi sting of an agent for

treating dignet She MBI &R 41 WHRALH LG NRENTENR SRunRd N agent for
43. A method of treating obesity, diabetes, depression, or anxiety in a
mammal comprising the administration of an effective amount of a
5  pharmaceutical composition containing a compound according to claim 1, a
pharmaceutically acceptable salt, solvate, or physiologically functional
derivative thereof to said mammel.

44.  The method of claim 43 wherein said mammal is a human.

10
45.  The compound of formula (la), a salt, a solvate, or physiologically
functional derivative thereof in combination with at least one specie selected
from the group; consisting of an agent for treating diabetes, an agent for

s treating hypertension, and an agent for treating arteriosclerosis.



