WO 03/ 033480 PCT/ US02/ 32740 1 LACTAM DERI VATI VES AS ANTAGONI STS FOR HUMAN
11CBY RECEPTORS This invention relates to novel |actamderivatives which
are antagwpoiosisd4at the human 11CBy receptors, to process@sTiun2/511e0 r
preparation, to pharnmaceutical 5 conpositions containing themand to their
uses in therapy. WO01/21577 (Takeda) yelates to a conpound of the formula
,RLU''" .. Ar- X-Ar-Y-N2 R 10 wherein Ar' is a cyclic group which may have
substituents, XULASTAM SPREATIVREY PHPNIACOHHISAS HPRI AU 11GRY BEGHEGABS Y is a
bond or a spacer having a main chain of 1 to 6 atons, Ar is a nonocyclic
aromatic ring which may be condensed with a 4 to 8 nenbered non-aromatic

ring, and may ve further substituents; R and R2 are independently
hydrogen or a ﬁﬁﬁr‘g‘éeé‘ttlﬂﬁﬁd@tte%[?p“%ﬁ@ﬁamnﬁ% s iipch gt G’étﬁg%rflﬁﬁatt fid 15 R2

toget her widhbn | NEBRUREFBAL td‘fn"oEé&g&rfoﬁi}@mpﬁr%raftféhf@o%h%e[c‘égﬁ&l cont ai ni ng
hetero ring which may have substituents; may forma spiro ring together

with AY; eempositignsgentasringvbem anddo djirasenin thérapogen at om may form a
ni trogen cont aini [ whi ch may have,substituents; or a salt
t hereof ; and V\hwrkéﬁgggérrp: :otgﬁlfi% ag?eéat%ttoaagc(?mpéflggogﬁhe O'MM4ni n concentrating

hor mone. Such conpounds are suggested as being useful 20 for preventing or
treating obesity. W have now found a novel group of conpounds that exhibit
a useful profile of activity as antagoni stst'f.,._ t he human 11CBy receptor
(also referred to as MCHRI)  dhi/sclyosed—iyn-Nat urie 400, 261-265 (1999). WO
03/ 033480 PCT/ US02/32740 2 SUMVARY OF THE TRR/ENTI ON The invention thus
provi des conpounds of formula (1) R3Z-QY.M=--L-NR R2

10 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 chainof 1to 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 which may have substituents; R'and

15  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 a melanin concentrating hormone. Such compounds are suggested as being useful

20  for preventing or treating obesity.

We have now found a novel group of compounds that exhibit a useful profile
of activity as antagonists of the human 11CBy receptor (also referred to as MCHR1)
disclosed in Nature 400, 261-265 (1999).



(R®%5 (1) a salt or solvate thereof, wherein Mis a group selected from
the group consisting of 0, S, CCO NH and CH2; L is a 2 or 3 nenbered
al kyl ene wbaBn334sherein together ML nmay be optionally sulpsmitusor/azi4by at
| east one noiety 10 selected fromthe group consisting of methyl, ethyl,
hydroxy and Cl1.3 al koxy; (i) Rl and R% are each independently selected from
the group consisting of hydrogen, Cl1 6 straight or branched al kyl which
may be optional |y substit WiiMARRNGRYHE BRYERrIGN CYC! 0al kyl optional Iy
substituted by one or nore C1_6 al kyl groups; 15 or (ii) Rl and R2 together
with the n|troé@ﬁnaﬁmhvmSWﬂMHDmkﬁh@meHQSbéﬁuBmmiﬂbrn1a 4-8 menbered
heterocyclic ring or a 7-10 nenbered bicyclic heterocyclic ring containing
1, 2, or 3 heteroatons selected fromN, 0, and S, wherein said 4 to 8
menbered heterocyclic ring and sai g to 10 nmenbered bicyclic heterocyclic
ring are optionally subst ] 2 substltuen; sel ected fromthe group
consi sting of phenyl a%fc% 52 o Yot —8RIR3 3 kyl; each R6 is the
sanme or different and |s i ndependeltHy\se| ected fromthe group consisting
of hydroxy, Cl_2al kyl, C1.3al koxy, hal o (R%2 _3al kenyl, benzyl, and
C(Ra)yCRb wher ei n Ra and Rb are eagh |ndependently selected fromthe
group onS|st|ng of hydrogen, net hyl() met hoxynmet hyl , net hoxynet hoxyl, and
25 et hoxyehRexydivat@iirddfi Yhdreird: 3. or 4, QY is a bi cyclic fused
het erocyclic ring wherein’Q and Y are each one ring of said bicyclic fused
het erocyclic gM)wpa gmhps@cqtedsﬁom tie gionp camsitiagod O, SoGF0, Nél &hd CiHji;r ogens and

is bound to th n or, mul ) via a nitrogen atom and said Q
ringis ab oreI61OS %"e% m%lg 5)1? I‘H’étcgfi cyclic ring having a group ZR3; Z
i s bound 30 t owhdein@g dtH&MW?nS@BQ@&ﬂ&QM?ﬁU&H%%Zﬁ4&st &%nbétysel ect ed

fromthe group consisting of a direct bond ,
10 selected from the group consisting of methyl, ethyl hydroxy and Cy.5 alkoxy,

(i) R! and R? are each independently selected from the group consisting of
hydrogen,
Cy.¢ straight or branched alkyl which may be optionally substituted by phenyl, and C;.
6 cycloalkyl optionally substituted by one or more C; alkyl groups;

15 or (ii) R' and R? together with the nitrogen atom to which they are bonded
form a 4-8 membered heterocyclic ring or a 7-10 membered bicyclic heterocyclic ring
containing 1, 2, or 3 heteroatoms selected from N, O, and S, wherein said 4 to 8
membered heterocyclic ring and said 7 to 10 membered bicyclic heterocyclic ring are
optionally substituted with a substituent selected from the group consisting of phenyl

20 and from one to four C;; alkyl,

each R® is the same or different and is independently selected from the group
consisting of hydroxy, C,.,alkyl, C,.;alkoxy, halo, C;.;alkenyl, benzyl, and
-C(R*)NOR", wherein R? and R® are each independently selected from the group
consisting of hydrogen, methyl, methoxymethyl, methoxymethoxyl, and

25  methoxyethoxyl; andnis 1, 2, 3, or 4;

QY is a bicyclic fused heterocyclic ring wherein Q and Y are each one ring of
said bicyclic fused heterocyclic group, wherein said Y ring contains from 1 to 3
nitrogens and is bound to the phenyl ring of formula (I) via a nitrogen atom, and said
Qring is a 5 or 6 membered aryl or heterocyclic ring having a group ZR?; Z is bound
30 tothe Qring;



CH2; and R3 is a group selected fromthe group consisting of aryl,

al k-2-en-1-yl, cycloal kyl and cycl oal k-2-en-1-yl and wherein said aryl,
al k- 2- en-woyB/033gc!| oal kyl , 5 and cycl oal k-2-en-1-yl are opCirarsat/ba740
substituted from1l to 3 tinmes with a subsittuent selected fromthe group
consisting of ClL.3 alkyl, halo, am no,3al kyl am no, di al kyl am no, hydroxy,
Cl 3 al koxy, cyano, trifluoronethyl, and nethylthio groups. The invention

al so includes enbedi 'ﬁémttﬁe gf&lg%omﬁaf @%laﬁﬂe&%ng%gupggi%pa %frmri sing a

conpound of forrula (I use o a conmpoun ) or a 10
phar maceuGteatnd or nul ati on corrprl sing the formula (1) in therapy, and (iii)

processes for tzhe r epara of .a conpo of for DETAI LED

DESCRI PTI ON OF™T Fiﬁ‘iﬁ)ﬁﬂn’tthégi?ﬁ‘8§8ﬁ?gl%wéﬁﬂlgaﬂﬁ L‘é’é ot her wi se

stated, r eilcﬂbﬁlaﬁl%dtc?cl&iil'ktﬁen 1 }¢ bhd@herb éaﬁi yp mksz £h qs;ylcalcldél ceptabl e
ogical ly acceptable salts of conpounds of fornula

salts and non physi o
(1). The é%%lﬁ?é‘& 2pm- -M}@fﬁloatlera)ll}’éhbﬁtléléPd ﬁomhleiiOe?ommmaylth@rsanIWVat es
(8.3 hvilsatasd aBRnt DRupRNERLLRbACICLIIR Rl b Bl igBiR o=; A0 sel

herein, "a coRpoun elnve Wmula (1) rmeans a

corrpound dfalltybammbah}(drc)xyoClaambﬂy,@mtmﬂl&irbmetﬁﬂ}@ﬂd akihgltER droupst sol vate
20 t hereof. gsed her ei n, Pe term"optionally" nmeans that the
subsequent | y dé & MVisagon alse inctudes srmbodiments o (bt Pharmascutisakforneletieres bot h

o oup of Conpriafi deoRBOuRIENEAUITT, (iytelRk oPEEathpo B bl fy B (70,
strai dht Qharmaamhehfoahkmlongcmhma@ihd ’fmmya (I3 ontheriaprg, dnd @iii) prdoesses car bon

at ons unl ot her ecifi e s of such C1.6 al kyl groups
i ncl ude rrgrﬁig} prep%rta OP%?%BRH““ °§W butyl, isobutyl, t-butyl,
pentyl, neopentyl or hexyl The term "al k- 2- en- 1-y| " refers to a straight

or branched C3 6 al k-2-en- lHﬁE rouif 30 The term "cycloal kyl" refers to
non- ar oma Dkl wmﬁ‘émﬁf )Q‘IQETH INYENTHOWN ng 3 to 7 carbon atoms which

E?é ; g)e(y,s u léit_l?)t g‘f E‘ng )??l%/selgtn g%"ng o}é,. &nqesg %Ehegwfcse gtnle% hr%ferg{c%éJ Po sa?tg Slhc ng of

15  both physiologically acceptable salts and non-physiologically acceptable salts of
compounds of formula (I). The compounds of formula (T) and salts thereof may form
solvates (e.g. hydrates) and the invention includes all such solvates.

As used herein, “a compound of the invention” or a compound of formula (1)
means a compound of formula (I) or a pharmaceutically acceptable salt, or solvate

20 thereof.

‘ As used herein, the term “optionally” means that the subsequently described
event(s) may or may not occur, and includes both event(s) that occur and events that
do not occur.

The term “alkyl” as a group or part of a group (e.g., alkoxy, alkylamino, etc.)

25  refers to a straight or branched alkyl group. Said alkyl contains from 1 to 6 carbon
atoms unless otherwise specified. Examples of such C,.¢ alkyl groups include methyl,
ethyl, propyl, isopropyl, butyl, isobutyl, t-butyl, pentyl, neopentyl or hexyl.

The term “alk-2-en-1-yl” refers to a straight or branched Cs.¢ alk-2-en-1-yl
group.

30 The term “cycloalkyl” refers to non-aromatic monocyclic carbocyclic rings
having 3 to 7 carbon atoms which may be substituted by a moiety selected from the

group consisting of hydroxy, C,.3 alkoxy, and halo.



WO 03/ 033480 PCT/ US02/ 32740 4 The term "hal 0" or "hal ogen" refers to the

el ements fluorine, chlorine, bromne, and iodine, unless otherw se

speci fi edwOTh®33480 m "cycl oal k-2-en-1-yl" refers to a C5_7PCT/US02/32740

cycl oal k-2-en-1-yl group. The term"aryl" preferably refers to phenyl, but
al so i ncl udes fused aryl rings 5 suclyas naphthyl. The terms "heterocycle"
and "heterocyclic" refer to a ring system conposed of C and at | east one

ot her atom sel qht @dmf“ha1g R endls Q4P rERRSH fitd &1 %Its g i, Heterocycles
may or may not be heteroaronatic as defi ned er Wor ds,

het er oar ofamise, aadeomm,enbsgl@the@wwd:nnemﬁbﬁ het er ocycl es ar e not

het er oaromat i c The ter 0 I" d "het 0 refer to a
nonocyclic or blhcyﬁrfnc CY%P%IEQ' I’yll ﬁﬂ: flr%t%fﬁ'dp -at | east one
ot her atom sel @t edmf gy th@eralﬂﬂl@éf@rs(l@@ﬁérﬁil'mﬁa@& 1rN-1ucQs f@s@é ayl rihBe terns
"menbers” (and variants thereof "menbered”) in the contex of

het er oty c P a8wg@rhiByler oaryl groups refers to the tot al atons, carbon and 15
het er oat ons (N; d h. Thus N .Sxam lLle of a 6-

menber ed het ergggctﬁr?lg frlé}%rroaCIMAn%eth %H%Ehc dre %ﬁ exa yeSto N r?grrber ed

het er oar ylof Crand gt leastpye bthenetorri sele‘c&rdrﬂ:dxﬂtl(el groupMdrsistifg 6ENe0, idgn t he group
consistin f O, 1S C=0 NH, g gEFFCHZ' P_referab%d)é)Mis 0 or CH2. Mbst

pref er abl etefpqyglegymaypr mayiriot 8¢ heferoapqmyaticeas depngdpetowe ydheidedky | ene chai n
(that is, héfeFdromdlcs al(e%@rgaycléo rﬁft%[l%@bér dycle$ ax(qug)lgte 0 tdche group L is

linked to the phenyl ring of° formula (1) via a stituent, said R6 is
| ocat €&l i n t he Toe temm ‘ihgt@rqarryiﬁ andJ“hd’n@ogpmapc’MefeEXewnnimcyn‘hctdncbwyhsuI t ant

e e Ca TR

1, 2- di hydgfuprbhdisieE N, 4p ahasformula (1), in (i) Rl and R2 are each
|ndependently sel ected fromthe group consisting of hydrogen, Cl_6

strai ght or br Jhé FF‘é@S WWbCWhKW Veeignt ghesgnf] Q)Sreﬂ m?lnb€f9®§tlntthﬁt®dt%§/ phenyl ,

groups. y represe then preferred
15 heteroatoms (N o, and/or S) Wthh form the ring. Thus, an example of a 6-

membered heterocyclic ring is piperidine and an example of a 6-membered heteroaryl
ring is pyridine.

In formula (I), M is selected from the group consisting of O, S, C=0, NH, and
CH,;. Preferably M is O or CH,. Most preferably, M is O.

20 L of formula (I) is a 2 to 3 membered alkylene chain (that is, (CH;), or
(CHy)3). Preferaby, L is (CH;);. When the group L is linked to the phenyl ring of
formula (I) via a R® substituent, said R® is located in the ortho position to the group
M. Examples of the resultant bicyclic structure include 1,4-benzodioxan; benzopyran;
1,2-dihydrobezopyran; 1,2,3,4-tetrahydronaphthalene; and 1,2-dihydronaphthalene.

25 In formula (I), in (i) R' and R? are each independently selected from the group
consisting of hydrogen, C.¢ straight or branched alkyl which may be optionally
substituted by phenyl, and Cs. cycloalkyl optionally substituted by one to four C,.¢
alkyl groups. When R' and R? independently represent C;_¢ alkyl, then preferred
examples of such R' and R? groups include methy! and isopropyl.

30 Alternatively, in (i1) R' and R? together with the nitrogen atom to which they
are bonded form a 4-8 membered heterocyclic ring or a 7-10 membered bicyclic

heterocyclic ring (containing 1, 2, or 3 heteroatoms selected from N, O and S),



exanpl es of such R and R2 groups include nmethyl and isopropyl. 30
Alternatively, in (ii) R and R2 together with the nitrogen atomto which
they arewbondaxsd orm a 4-8 nenbered heterocyclic ring or PaTUSAD3TRITDEr €d
bicyclic heterocyclic ring (containing 1, 2, or 3 heteroatons sel ected
fromN O and S), WO 03/033480 PCT/ USQG2/ 32740 5 wherein said 4 to 8
nmenbered heterocyclic ring and said 7 to 10 nenbered bicyclic heterocyclic

ring are emfeq}nﬁhdxto%gl%ﬂﬁe%mtéefoéﬂhenﬁglaﬁa 541&'9% 1§%%%%R€£E%t he group

conS|st|ngp phenyl and fromone t'o four al ky
t oget her tﬂwcyﬂ@ g aro gphionsl ly subsbitwtbd wltthtarsebstam@t beleddedifrom th&gmup ached

forma 4- r C|ICI’ ex | es of such rings include
azet endi ng nSIStm 0§dli1 ﬁ} cpﬁ é??d’?&? &&ﬁl ch rings may be substituted by
1-4 nethyl grmamrana R}h@MerWﬂﬂlﬁe QRrdgen Qﬁéhf @'Wlﬂblﬂﬂey are bonded or
2-met hyl pyrrolidinyl, 2, 5-dinethyl- pyrrolidinyl, fp perid
Bu

2- met hy| prisshedfonyi a 4-8 merabared hgterorydicirtigngiamplesn @nngs mclude
Wt e SRR By RcriaRt) G ABERNAIL RELCh Aol by ot QubiifledBy RO iR 00 1E

with the nitrog et e of such
groups i ngtoauge oi7a plzavybgmyp I(@g{;gzrﬂ)hﬂim]yl neméth?}pyi-robdhn?} azadinfetgyclic [2. 2. 2]

oct-8-yl. Pref b is a.tertjary amno group; nore

pr ef er abl §YZo! %‘?I wé%&{e%%w EE’IBEWBWI 2,pidigetipirasriday] t?ezgébstl tuted by
1-4 et hyket@hf &d e Tolale] substituted 5- or 6- nmenbered

het er ocycl e. Iﬁ@?ﬁ% rrtl)lzstnorrg%e?%ggﬁ %3. ment of the invention, NRIR2 is a

pyrrol9di nyl gWhepR'EadiR’ R@gqﬂ&ﬁrt\&hél tharmrogen atoff forre atbrisigeld |I@tercmyebendent |y

I d f. th Ly Cl 3al k ,
nal o, co_dabanypc5ERE BRy e iR Wi A el k58 ar e onen

i ndependesidyylisRleZtRestylom t he group 20 consisting of hydrogen, nethyl,
met hoxynet hyl, net hoxynet hoxy, and nethoxyethoxy. Typi cal laé R6 is a
substituent  of Ptqﬁ@alplueﬁhmgrqqu&R& if @ tertiaTy amino greup; mgrem@f habfB | ocat ed

in the or M%ﬁﬂ%pe%'hte{eﬁ’ﬁcgf ﬁé ?ﬁlg\éﬁn({hhms hge M%Ht%?ednéfulﬁm Enet}%yh rprs eoq' exanpl es of

R6 i ncl ude roxy, oxye
met hoxy rrebh(ydnall%&listlp.rted er c&tﬂ ynenﬂfiaretcﬁhdﬂ&i'bdfyml@ﬂm tlheﬂmbﬁt@;réf@frﬁdﬂ a, nis 1, 2,

3, or 4. embodiment of the invention, NR'R? is a pyrrolidinyl group.

Each R® is the same or different and is independently selected from the group
consisting of hydroxy, C;.alkyl, C,.;alkoxy, halo, C,.3alkenyl, benzyl, and
-C(R*)NOR® , wherein R* and R® are each independently selected from the group
20  consisting of hydrogen, methyl, methoxymethyl, methoxymethoxy, and

methoxyethoxy. Typically, R® is a substituent of the phenyl ring of formula (I) that is
preferably located in the ortho position relative to the M substituent. Preferred
examples of R® include hydroxy, methoxy, methoxymethoxy, methoxyethoxy, and
methoxymethyl. Most preferably, RS is methoxyl. In the formula, nis 1, 2, 3, or 4.
25 QY is a bicyclic fused heterocyclic ring wherein Q and Y are each one ring of
said bicyclic fused heterocyclic group, wherein said Y ring contains from 1 to 3
nitrogens and is bound to the pheny! ring of formula (I) through a nitrogen, and said Q
ring is a 5 or 6 membered aryl or heteroaryl having a group ZR? bound to the Q ring.
The fused bicyclic heterocyclic group QY is preferably a 5,5; 5,6; 6,5; or 6,6
30 bicyclic heterocyclic system.
In QYgroup, Q is conveniently an aromatic ring such as benzene, thiophene,

furan or pyridine. Y, in QY, is linked via a nitrogen atom therein to the rest of the



25 QY is a bicyclic fused heterocyclic ring wherein Q and Y are each one
ring of said bicyclic fused heterocyclic group, wherein said Y ring

cont ai ns Woeai0id348® 3 nitrogens and is bound to the phenylPCriusg2/ad74d or mul a
(I') through a nitrogen, and said Q ring is a 5 or 6 nenbered aryl or
heteroaryl having a group ZR3 bound tg the Qring. The fused bicyclic
heterocyclic group QY is preferably a 5,5; 5,6; 6,5, or 6,6 30 bicyclic

het er ocy Chidtecalsih§8mu 18 (152X8d W%na@bént&ﬁ?!%&?tll&ZWﬁr@%E@S&dl ring such as
\Y

benzene, thiophene, furan or pyridine. Y, 'a a ni trogen
at om t her Braferablys the ringgdsocfontains mwomngedjm WS0R2/liaRigtitrégenol ecul e in
formul a (gg nd optionally contains a further 1 or 2 nitrogen atons.

Preferably, ‘he ring also contains a carbonyl group adjacent to the |inking

nitrogen at omMwhMheNisYa 5&ném5eredrﬁffgelf eshtdihdéithek twe ObGyI Sradipt Bes t wo
car bonél groups or a 5 carbonyl and a nethylene group, In addition to the
n

ni trogen SU8ARYIWAE A methyeng Soul?ré%@ht:}@p foi thg nitragem afpﬂéf‘é(hglbiYylS @5+s a benzene
ring, andn{EH{b%reﬁrrﬁ%eﬁ%H Pxfebf@sbmgg tﬁésnagﬁegrglg% Snd ,mo§ %re%& ,QYENL,Y IS a 6-

menbered ring, it el’tfer two
addi ti onaisomdb]reegémuateorrs or a si ngl e additi onal ni trogen and a noiety 10
sel ected from %uag consh aof carbonyl, thiocarbaonyl, and

net hyl i dene. tif BrsEaraly §%§lpﬁﬁﬁﬁr§ﬁniﬂﬂ‘§lﬂ1¥}%er

sel ected %&mbawt@m B h%fdn{bgo hio, and
S(O)CHB Wen Yis é o Et{%er ed rlrrﬁﬁngg&m%ﬂrae E‘?aﬂ@éﬁl\sgene or

hi oph&neselpaied fr%h@gl@s\p ehnying i Icab@ylgﬂmppsbonylb hmﬂmethslhdembo ISeidl, 3- di one,

250 ol AL L G135 o AP
3- Ht hi enofﬂlzﬂryli]melhdw ,BtHYethib; ANES(GBOH;. Whes Y0 2,63 ddMekd Sid) Ghsone,
3H—th|eno[32d yri mdi n-4-one, 2-thioxo-2, 3-

di hydr o- | praferal ¥ﬁ6’[5826215(9f ﬂVPPhﬁlﬁrlﬁé— 4- one,
TP S R OOl B g 00 o ot o

15 isoindole-1-one, 3-H-benzo[d](1,2,3)triazin-4-one, 3-H-quinazolin-4-one, 1-H-
quinazoline-2,4-dione, 3-H-thieno[2,3-d]-1-triazine-4-one, 3-H-
thieno[2,3d]pyrimidin-4-one, 3-H-thieno[3,2-d]pyrimidin-4-one, 2-thioxo-2,3-
dihydro-1-H-thieno([3,2-d]pyrimidine-4-one, 2-methylsulphanyl-3H-thieno[3,2-d]
pyrimidin-4-one.

20 Z 1s selected from the group consisting of a direct bond, NH, OCH3, O, S, and
CH,. Preferably, examples of suitable groups Z include a bond, oxygen, sulphur, CH,
or NH. Most preferably, the group Z is a bond or an oxygen atom.

R’ is a group selected from the group consisting of aryl, alk-2-en-1-yl,
cycloalkyl and cycloalk-2-en-1-yl and wherein said aryl, alk-2-en-1-yl, cycloalkyl,

25  and cycloalk-2-en-1-yl are optionally substituted from 1 to 3 times with a substituent
selected from the group consisting of C, 3 alkyl, halo, amino, alkylamino,
dialkylamino, hydroxy, C,.; alkoxy, cyano, trifluoromethyl, and methylthio groups.
Examples of suitable R groups include phenyl optionally substituted by one or two
groups selected from halogen (e.g. fluorine, chlorine or bromine), hydroxy, C;_;

30  alkoxy (e.g. methoxy), Cy.4alkyl (e.g., methyl, ethyl, t-butyl, and haloalkyls such as
trifluoromethyl), and cyano. Also, R? can be Cs.; cycloalkyl (e.g., cyclohexyl), Cs;
cycloalk-2-en-1-yl (e.g., cyclohex-2-en-1-yl or cyclopent-2-en-1-yl), or C;. alk-2-en-



CH2. Preferably, exanples of suitable groups Z include a bond, oxygen,
sul phur, CH2 or NH Mbst preferably, the group Z is a bond or an oxygen
atom R3 we 0aogp48up sel ected fromthe group consisting of Pamyisp2/32740

al k-2-en-1-yl, cycloal kyl and cycl oal k-2-en-1-yl and wherein said aryl,
al k-2-en-1-yl, cycloalkyl, 25 and cycfoal k-2-en-1-yl are optionally
substituted froml to 3 tines with a substituent selected fromthe group

consi sti ng. £130 bhal oy N Kyl a4 N i i hydr oxy,
G135 al koy ?tziﬁéﬁf%ﬂfmzfégggﬂﬁﬂ%@ RREHERD, ﬁ%ﬁé& R vs o
sui tabl e 1P ri axmbstdetep pbenyll gopip; ambinbst prefbmbl Bphbyylone or two
groups sel ect egxf ro hﬁ%ﬁﬂg{%ﬁef %’idfl uorine, cgcl.oriy; or brom nle)d, hydr oxy,
C 1-3 30 al kox %IEPG]?‘O BXY e _ﬁOIHPWES geeoRfng [t yveneripelude e vy
and hal oakHegt gessHBE ﬁ&heEkéIfI%l@Qﬁé}eﬁt_ hyl), and cyano. Also, R3 can be C5_7

cycl oal kyl (e. g , .cyclohexyl), C5_7 cycloal k-2-en-1-yl (e.g.,
cycl ohex- 2- en- Ppsgifienllycipostapselstred cempaungds pf therinyeation aickude: en WO 03/ 033480

PCT/ US02/ 324 a4 (€. Q. 3.t hyl - props 2-ens L=yl or

2- met hy|-§r?[§§‘?eé?°§‘.¥-l‘§/¥%? ohs %rla)f)lrg;tfyqi{%&é’ﬁ%d%he%gﬁé phenyl or a
subst i t ut eehzpfdgfiy2,3 pristipd-cegd nost preferably R3 is phenyl. Exanples of
sui tabl e greferred conpounds according to the invention include those

descr i bedilAma{eoxgxdigrpygoldindry-ethpxgpabemi LéiphenylAbsthigne}2r r ed conpounds

V1~ ot nyl S ESERA Ao R ph g IR A SR I mergor,

3- [ 3- het hoxy- 4Th@cpypowids of fortuld efoneayi-guditiopshiSarphan pe-ddkbdidsi enof 3, 2-
Chor cor . TITEE G5 R BoRRS T SRieals 51 cithweturial dren hvulPe s and can
be dosed @fosc foHild “E@lrpﬂﬁi%ld'rg%aﬂ?(lh?ép%leaiﬁb%aﬁfé%aio%nﬁ:aa{cid%. Blarfpieonpound of
formula (1) wll be those formed with physiologically acceptable inorganic
and or ganPEsusbisdéablEsadsinelnde bydregldhrie ydedbremigcplsphorid, acktichydr ochl ori ¢,
hydr obr om Qri g, . tic,, Aascorbic enzai citric, fumaric,

et o nafeorBEBERARE, diuic il ac oty EnandBRE B Gkci i o, and
tartat$ c. sdlichte, sacdiflicpddi thitit. sal ts of the conpounds of formula (1) may

however be ) .
Other acid addition salts of the compounds of formula (I) may however be
useful in the preparation and/or isolation of a compound of formula (I) or a
physiologically acceptable salt thereof and are contemplated as being part of the
invention herein.

20 Compounds of the present invention are antagonists of a human 11CBy
receptor disclosed in Nature, 400, 261-265 (1999). Accordingly, these compounds are
believed to have a role in the treatment (preventing, prophylaxis, ameliorating, or
correcting) of dysfunctions or diseases, including, but not limited to, infections such
as bacterial, fungal, protozoan and viral infections, particularly infection caused by

25  HIV-1 or HIV-2; pain; cancers; diabetes; obesity; feeding abnormalities, such as
anorexia and bulimia; drinking abnormalities (too much or too little liquid
consumption); asthma; Parkinson’s disease; both acute and congestive heart failure;
hypertension; urinary retention; osteoporosis; angina pectoris; myocardial infarction;
ulcers; allergies; benign prostatic hypertrophy; psychotic and neurological disorders,

30  including anxiety, schizophrenia, depression (major), manic depression (bi-polar
depression), delirium, dementia, and/or severe mental retardation; and dyskinesias

(such as Huntington’s disease or Gilles de la Tourette’s syndrome, among others),



useful in the preparation and/or isolation of a compound of fornmula (I) or
a physiologically acceptable salt thereof and are contenpl ated as being
part of tWe o3jsssenti on herein. 20 Conpounds of the presentCrrosensi’en are
ant agoni sts of a human 11 CBy receptor disclosed in Nature, 400, 261-265
(1999). Accordingly, these conpounds age believed to have a role in the
treatnent (preventing, prophylaxis, anmeliorating, or correcting) of
dysfuncti Ql@l%ll’ﬁlﬁeldél?8%@%1)0\"%5&'*099((11&%& sn&tspjrfcﬁbﬁse gbﬁo?mailmse%lal)%s such
as bacterial, fungal, protozoan and vi raﬁ ect1ons
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Par ki nson Tisdli&e 8slectedftbih AEBHA, ABfér AGHERR, HanR&Rblesligh Qﬂ Sar
hypertension; urinary retention; osteoporosis; angina pectoris; nyocardial
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di sease or t%‘l |l es de |a Tourette's syndrone, anong others), WO 03/033480

PCT/ US02/ 39tAbesity #diasulinsregistange (LBfIthdéS shdlyMelapiyeancenEatingihornenss
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the Disorders Preferably, IS aspect ot I nvention provides for the
t reat h@nt 2()0111:(!)1{31) 339386) fry vidwoi du}a mfveaimbthame siimdlates ssulth mfeﬁh@mn sel ect ed

from di abet gs Si i c depr.essjan (bi.pol 5 di sorder),

anxi ety, ?8%19%%%‘1 flgﬁgﬁgi eﬁﬁﬁle%@@nﬁw L éP’icé%g%Prgﬁﬁla?ll‘?ése di sorders
are obesi bUnceﬂtrﬁb@lﬁﬁmGﬁ@%%t@fs' i¥ itbuBRBt SRR celld: WICH iRl RitedBRNFS ST On, and
anxiety. It has been reported that over-expression of MCH gene in nouse is

associ at edeleage imREWaSF tapdéﬁl?d Gh@ﬁll llmﬁsrBBRQZi}Q@é7éLW@)DS et al.

Mel ani n- concen rm ver.expressi o m | eads to
obesity and mglaﬁﬁgngr%r{s%?‘é anocccialsc ﬁseéﬁ i PV E: y%}%ﬁﬁn@g )bJ °\§§9 386). In
vi trolflat gliceserepeldtiohiey invddsiap iplghatghsapdiplehéln usaﬁfsabumsﬂrmnerhé& h CRI -Gl
and RI NnbF cel |l -|ines (Tadayyon M et al. Expression_of nelanin-

concent r af? ﬁglnfﬁgflﬁt%‘e""%@érﬁtt %sem1|1ﬁ§u|anw»g@mé@mmh§mb%ﬁqfkindm4 stinul at es

insulin hyperglycemia by reducing MCH-induced hyperglucagonemia. Thus, in addition to

other important impications of 11CBy antagonists in obesity and neurological
indications, such antagonists will have therapeutic implication for the treatment of
20  diabetes mellitus.
The administration of such compounds to a mammal may be by way of oral
(including sub-lingual), parenteral, nasal, rectal or transdermal administration.
An amount effective to treat the Disorders herein before described depends on the
usual factors such as the nature and severity of the disorders being treated and the
25  weight of the mammal. However, a unit dose will normally contain 1 to 1000 mg,
suitably 1 to 500 mg, for example an amount in the range of from 2 to 400 mg such as
2,5, 10, 20, 30, 40, 50, 100, 200, 300 and 400 mg of the active compound. Unit
doses will normally be administered once or more than once per day, for example 1,
2,3, 4, 5 or 6 times a day, more usually 1 to 4 times a day, such that the total daily
30  dose is normally in the range, for a 70 kg adult of 1 to 1000 mg, for example 1 to 500
mg, that is in the range of approximately 0.01 to 15 mg/kg/day, more usually 0.1 to 6
mg/kg/day, for example 1 to 6 mg/kg/day.



rel ease in RINnbF and CRI -Gl cell-lines. BBRC 2000 275: 709-712). In this
patent we al so disclose that surprisingly MCH contributes to blood 15
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for exanmple 1, 2, 3, 4, 5 or 6 tinmes a day, nore usually 1 to 4 tines a
day, suchapdiffusahle solitigns ersuspensiong o wiPpesiosiesaPrallyisdmimstrabinge, for a 70

anpr oxi e STy 6T A op Ty ARl Bhcbelt et Bl hed el e 1 0 ™ For
exanpl@ 1ntoge Gonvghieny ageneviDud8/ 033480 PCT/ US02/ 32740 9 It is greatly

preferred that . c ounds of f.ornu 1) and or physiologically .  acceptable
salts or sol vagé@g{gﬁélaéﬁ?sulﬁséora‘ﬁﬁﬂ *}aﬁilr‘é‘f‘}é?%t&?q e Pﬁ'@)ﬁf" @F‘??F‘%Fgéf‘ ?h?’:‘?‘f - dose
conposi ti @bse, BMEEbSin @o%nﬁo&ﬂl’%ﬁ?ciﬁi%ﬁﬂs_sﬁéT@s'Mﬁdiﬂ@a@xﬁ%‘, 1B U&ildentsnasal ,

rectal, topical or parenteral (especially intravenous) conposi tion. 5 Such
conposi t i éAbsetangagentsp lbaidartis; disdinte sreuts ccodovdangs, dlag ourings| andawetiegagents: or al

or parent 1nistration, and as h nma gﬂ%in he form of tablets,
capsul es, q%?gﬁb?qu%ngﬁﬁé cgé%%%cr"gf‘ﬁ%% O,W%g'\%ﬂoe“r'%?{le Sﬁlﬂ%g ,art1 ozenges,
reconss i t Guaidle fiferader wse indhdacdeiltloge, nadiditbl) fad36hid stBbrdimdasagehtsSUSPENSi ons

or suppos iSEJi(%gbilg (Sifsin%g%érltg/ in%ijurcriie rs]tlafc;[hr, gc?llys}inylpyrrolidone and starch derivatives such
as sodium starch glycollate. Suitable lubricants include, for example, magnesium
stearate. Suitable pharmaceutically acceptable wetting agents include sodium lauryl
sulphate.

20 These solid oral compositions may be prepared by conventional methods of
blending, filling, tabletting or the like. Repeated blending operations may be used to
distribute the active agent throughout those compositions employing large quantities
of fillers. Such operations are, of course, conventional in the art.

Oral liquid preparations may be in the form of, for example, aqueous or oily

25  suspensions, solutions, emulsions, syrups, or elixirs, or may be presented as a dry
product for reconstitution with water or other suitable vehicle before use. Such liquid
preparations may contain conventional additives such as suspending agents, for
example sorbitol, syrup, methyl cellulose, gelatin, hydroxyethylcellulose,
carboxymethyl cellulose, aluminium stearate gel or hydrogenated edible fats;

30 emulsifying agents, for example lecithin, sorbitan monooleate, or acacia; non-aqueous
vehicles (which may include edible oils), for example, almond oil, fractionated

coconut oil, oily esters such as esters of glycerine, propylene glycol, or ethyl alcohol;



conpositions are preferred, in particular shaped oral conpositions, since
they are 10 nore convenient for general use. Tablets and capsules for oral
adm ni st reDioa3xBe usual |y presented in a unit dose, andPconisar/se740
conventi onal excipients such as binding agents, fillers, diluents,
tabletting agents, lubricants, disintggrants, colourants, flavourings, and
wetting agents. The tablets nmay be coated according to well-known nethods
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esters such as_esters of glycerine, propylene glycol, or ethyl alcohol; WO
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or col ouring agents. ornmul atrons also 1 nc conventi onal sustai ned
rel ead® f otenilibalbyonposurs tcéthyiend atilebsfory sugpendinigas tivavérilg vetiiclent er i ¢
coating. Advantageously, a surfactant or wetting agent is included in the composition to
facilitate uniform distribution of the compound of the invention.
As is common practice, the compositions will usually be accompanied by
written or printed directions for use in the medical treatment concerned.
20 Compounds of the present invention may be employed alone or in conjunction
with other compounds, such as therapeutic compounds.
No adverse toxicological effects are expected for the compounds of the
invention, when administered in accordance with the invention.
Accordingly, in a further aspect, the present invention provides a
25  pharmaceutical composition for use in the treatment and/or prophylaxis of one or
more of the Disorders which comprises a compound of this invention, or a
physiologically acceptable salt or solvate thereof, and a pharmaceutically acceptable
carrier.
The present invention also provides a method of treatment and/or prophylaxis
30  of one or more of the Disorders comprising administering to the sufferer in need

thereof an effective or prophylactic amount of a compound of this invention, or a

physiologically acceptable salt or solvate thereof.



5 For parenteral admnistration, fluid unit dose forns are prepared
containing the conpound and a sterile vehicle. The conpound, depending on
t he vehi cwe ocansB48he concentration, can be either suspendedTarsondszsol ved.
Parenteral solutions are normally prepared by dissolving the conpound in a
vehicle and filter sterilising beforejfilling into a suitable vi al or
anpoul e and seal i ng. Advant ageously, adjuvants such as a | ocal

anaest hetic, prgesg | I ved in the
vehicle. To enhaﬁf:rgﬁ% b%fcgtt%ﬁ%@%&ﬁé&gﬁgﬁﬁ%%??%ﬁo@é&g%fﬁﬁ é(;zen after
filling imMvention oiaphysiotbgidadly apeeptable sattor eclvate diesreofafon tin mBarfanier al

suspensi o e t| al |y .the sane manner that the
conpound ?gag{?giﬁ%r? Hgfofﬂj 33‘%“55 PRyer I?rﬂg%gﬁ’ﬂs 8? orlfe‘?rﬁﬁorﬁloggtﬂﬁ?/‘ég‘d%d is 15
sterili SE(Iinbytﬂ@&nﬂﬁtlﬁ@e&ﬂhelﬂﬁﬁt%iﬁ)r@%klgﬁa@&ﬁ WRdDIsRandl g org the sterile
vehicle. Advant aglb(OUS| y, a surfactant or ting agent Is included in the
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phar maceutically acceptable carrier. Tt@d\%gsent invention al so provides a
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conprising adm nistering to the su in need thereof an effective or
prophyl actic ambunt of a conpoue | nvention, or a physiologically
acceptabl e salt or solvate ther eof V\D ) (ﬁ§480 PCT/ uUs02/ 32740 11

wherein R®, n, M, L, R and R? have the meanings defined in formula (I) or are
protected derivatives thereof with appropriate anhydride (III), orthodicarboxylic acid
15  (IV) or imide (V) set forth below

0
CO,H
R3ZQ/U\O Raz——c(
\ﬂ/ CO,H
o)
(m 0 (V)
RSZQ%[J\I/NH
o)
)

wherein R? ,Z and Q have the meanings defined in formula (I), under conventional
conditions for the formation of the required imide group Y.
The reaction is carried out using a coupling agent, e.g.,

20  dicyclohexylcarbodiimide, conveniently on a resin support, in an appropriate solvent
such as a halohydrocarbon, e.g., dichloromethane or an amide such as N, N-
dimethylformamide or a mixture thereof and optionally in the presence of a tertiary
organic base such as 4-dimethylaminopyridine or diethylisopropylamine, which is

also conveniently on a resin support.



In a further aspect the invention provides the use of a conmpound of this

I nvention, or a physiologically acceptable salt or solvate thereof, for the
manuf act We 0303348 nmedi canent for the treatnent and/ or propaylteset/27ed one or
nore of the Disorders. In a still further aspect the invention provides a
conpound of formula (1), or a 5 physi@bogically acceptable salt or solvate,
thereof as a therapeutic agent, in particular for the treatnent and/or
prophyl axi s of (R&foRhdsEHBrAila Ublevh@teswiéi@s:fner&efrw Mge&on?ﬁﬂ%%fa sﬁ{%é he
i nvention prOV|des processes for the preparation of ~ conmpound formul a
(1). Unl esarbengisserpompebaprspare®by reductiqBof e coespndilvg cothpaund df are as

defined i 10 ounds of. f wherein Yis a b
nenber ed ?l ng %@L%hgﬁenYls go%(%:%r onyt gcgoflbalﬁ]blgggég}%gylp?éﬁ%ﬁ BY4"®% reaction
of an ani komentbndl N/G‘slﬂep r«;(dubt)lon MBS %r"dﬁ&inf;ﬁ@)edu&ddn)wu}\{\@&h&'bfé RG n, M L,

Rl and_R2 h t he nmeani ngs Ined in forrrulaé1 or are protected
derivati v&¥ %e?“ébﬁs moriol'a/ﬂﬁ%fﬂllowé by {rpptmend avith 4 hydrogspdeoer seak Boxyl i c

acid 15 ow, 0 O R3Z-O\\C02H O
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Ié
rR'za] \NHQMLNR1R2
NH, 6
(RY),
v 10 (v

wherein R Z,Q, R6, n,M,L, R! and R? have the meanings defined in formula ().
Thus compounds of formula (I) wherein Y is a pyrimidin-4-one moiety may be
prepared by heating a compound of formula (VI) with formic acid or an appropriate
orthoester e.g. triethylorthoformate in a suitable solvent such as a halohydrocarbon

15  e.g. dichloroethane followed by treatment with a strong base such as 1, 8-diazabicyclo
[5.4.0] undec-7-one (DBU).

Compounds of formula (I) wherein Y is a pyrimidine-2,4-dione may be
prepared by treating the amine (VI) with a carboxylating agent such as carbonyl-
diimidazole and a strong base such as DBU in a suitable aprotic solvent such as

20  dichloroethane.

Compounds of formula (I) wherein Y is a 1,2,3-triazin-4-one may be prepared
by diazotisation of the compound of formula (VI) followed by treatment with a strong
base, e.g. DBU. Thus, the reaction may be carried out by reacting a solution of amine
(VI) in a solvent such as dichloromethane with an alkyl nitrite, e.g., butyl or amyl

25 nitrite, in the presence of a suitable organic carboxylic acid, e.g., trifluoroacetic acid

followed by addition of the strong base.



20 di cycl ohexyl carbodiim de, conveniently on a resin support, in an
appropriate solvent such as a hal ohydrocarbon, e.g., dichloronethane or an
am de sucWoOag/0ds48N- di met hyl f ormam de or a m xture thereofPCansonpa7sonal |y
in the presence of a tertiary organic base such as 4-dinethyl am nopyri di ne
or diethylisopropylam ne, which is algo conveniently on a resin support.
WO 03/033480 PCT/ US02/ 32740 12 Conpounds of forrmula (1) where Yis a

5-menbered ring LA TImAulE (Y W HRreis i imSHiR - pr.epared by
reduction of théﬁggrrespondingkgonpgﬂﬁgnoggy%g}ﬁufgngp%nmﬁggﬁ nYisab
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reduction . r exanple, reduction with a suitable 5 hydride such as
a borohyd}}?egtg?@gﬁsal(g\md by treatnment with a hydrogen donor such as

triethylsilane in the presence ejam suitable acid, e.g., trifluoroacetic
aci d. Conpounds of formula RF}gherejn AuGpenber ed heterocycle may be
prepared by cyclisation of the coffpound gornmula (Vi) 0 11 R3 ZQ'Z

NH ML(NRR NHZ \ (R6)n 10 (VI) whérein R3 é "Q R6, n, M L, RL and R2 have

t he meanings defined in formula (I). Thus conpounds of fornula (1) wherein
Yis a pyrimdin-4-one noiety may be pfWpared by heating a conmpound of

formul & (Ypbrafh RN 7f & B G, A1 0 IQraPﬁ”ikz ﬁF-PJ t‘ﬂ?'iﬂe%%gs %ﬁrpeﬁgﬁ gﬁr@n&r%@%\?rbon 15

triethylorthofornmaft€’ i n d surtabl'e solvent sltch®as a

e. g. di chhormpetebtad defivdtiveswt@rdoy aid Akt iSEHLalkilt Thas, sbmpoghds @ orawtd(Ips 1,
8-di azabicyclo _[5.4.0] %ﬁgec-%oge (DBU) . Conpounds of faornula (1) wherein
Y is a pyPisied NEoptamsg iuo ¥ LSTORP BN DS Preprred hyhsating thedhighicde” (V1)

with a cappnyi AifaBledFeboiiHE Bb1dsht SEHRRMN latomatic hydrocarbon, e.g., toluene.
Compounds of formula (T) wherein Y is a pyrimidinone having an alkylthio
10  group at the 2 position may be prepared by reaction of compound (VII) with the
appropriate alkyl halide in an aprotic polar solvent such as DMF and in the presence
of a suitable base such as a tertiary amine or an alkali or alkaline metal earth
carbonate, e.g., sodium carbonate or potassium carbonate.
Compounds of formula (I) wherein Y is a pyridmidinone derivative,
15  unsubstituted at the 2-position may be prepared from the corresponding pyrimidinone
having an alkylthio group at the 2-position by reaction with Raney nickel in a solvent
such as an alkanol, e.g., ethanol.

Compounds of formula (I) may also be prepared by reaction of a compound of

formula (VIII)
TQY@-MI_Nsz
(R%),

20 (Vi)
wherein Q, Y, R6, n, M, L, R' and R? have the meanings defined in formula (I) or a

group convertible thereto and T is a leaving or displacable group, e.g., halogen, with a
compound capable of introducing the group R’Z.
Thus, compounds of formula (I) wherein Z is a bond and R? is an aryl group
25  may be prepared from the halide of formula (VIIT) with the appropriate arylboronic
acid using a Suzuki coupling reaction or with the appropriate aryl-tin reagent using a

Stille displacement reaction.



di i m dazol e and a strong base such as DBU in a suitable aprotic sol vent
such as 20 dichl oroet hane. Conpounds of fornula (I) wherein Y is a

1, 2, 3-trivpionod4ene nay be prepared by diazotisation of wrog/usonpyund of
formula (VI) followed by treatnent with a strong base, e.g. DBU. Thus, the
reaction may be carried out by reacting a solution of amne (VlI) in a

sol vent such as dichloronethane with an alkyl nitrite, e.g., butyl or anyl
25 nitrite, indg &S&S itabli i i .4, e.g.,
trifluoroacetic gﬂ?ﬁ"gﬁ f ol Ilgnmlggazﬁgfd%l??ilﬁﬁg{)eﬁmr% ggf\{rpgﬂéyhg rg?&l’\?\% 03/ 033480
PCT/ US02/ 32 Teating| Bcapopmimd red $orotuld OFIRR) vth(an)apprprigicroryarioszine @yargariodi ne ri ng
cont ai nin . hi.acar bonyl .group qr an | thi.o substituent. at the 2

posi tion g‘n%f %stélmﬁ(raérﬁl (r"éndy ]flrtg?’r?re?%lge P ﬁ? B%La@/\ur? %t'fllys%lfﬁﬁﬁzﬁl% REIHE NH | & NH
/- \ MLNR1B2t inlan@ptd®e)sdlvendukch abavben(elt., RHF)andGhe fEandzindbr brgaf® and R2
have the neanings defined in formula (l) or are protected derivatives

t her eof affEAFRUM ompound it ne capable of dnfrpdygingdheogroppRaGHa (1) wherein Y
contains a 2-tld | i t hi our ea
(VIT) in a sui lt@g ehﬁﬁﬂfgﬁﬁgﬁ&%ﬁe\%%ﬁg suc rqg%ﬁgﬁlqgg%tgﬁg%a}ce%ﬁoydr ocar bon,
e.g., tol newtng GehabdndtfoahuldWViil) with the appripeiate ahins RANHy bi RINHA®he havi ng

an al kyl thi 10 gro at t.he 2 position y .be prepared by reaction of
conpound CM?’F)er’?‘?‘F qliﬁé)aha%ﬂ%ﬁ%gfgn rﬁwngﬁglquﬁ Wald coRdipPSt i ¢ pol ar

sol vent such agoRYouAdithf Hrhl§ (P WELRAE L is Qflplﬁlr%‘rﬁ;y{l%tﬂrgpapﬁglﬁy RYefbras a

tertiary amne or ‘an alkali or alkaline nmetal ea car ate, e.g.,
sodi ut® capbarempound gfdemsda (Vilbaritotha thiol Kisibunthe presénck of ashisabld ) wherein Y

i i di di derivatj 15 . bst.i t ut t the 2-positi b
by epared PP PRESRER L Belat Ryt b AR Aahe s St Bty B BRRE e B o1 pup a
t he 2- posSimhidarlyygompaaids @ fovhiulh ReWBYreitl Z ls&dxykéh Ra$ 8k pRPhred by the

reaction of the compound of formula (VIII) with the compound R’OH in the presence

of an alkali metal hydride and an aprotic solvent, e.g., DMF.

15 The anilines of formula (II) are either known compounds or may be prepared
by analogous methods described for preparing the known compounds. Thus,
compounds of formula (IT) wherein L and (R®), are to form a cyclic group as defined
in formula (I) may be prepared using the procedures described in WO 01/2577 A2.

Compounds of formula (IT) wherein M is O or S may be prepared by reaction

20  of the nitrochlorobenzene (X)

6

OZN\@ (R )n
Cl

X)
wherein R® and n has the meanings defined in formula (I) or is a group convertible

thereto, with the compound (XI)

HMLNR'R?
(X1)
25 wherein Mis O or S and L R' and R have the meaning defined in formula (I) or R
and R? are protected derivatives thereof, in the presence of a strong base such as

sodium hydride in a polar aprotic solvent such as DMF, followed by reduction of the



such as an al kanol, e.g., ethanol. Conpounds of fornmula (1) nmay al so be
prepared by reaction of a conpound of formula (VII1) TQY /-\ MNRLR2

(R6) N 20wWOWBlBM8wherein Q Y, R6, n, M L, R and R2 havecrhsSomwexmé ngs
defined in fornmula (1) or a group convertible thereto and T is a | eaving
or displacable group, e.g., halogen, wsth a conpound capabl e of

i ntroducing the group R3Z. Thus, conpounds of fornula (I) wherein Zis a
bond and Rard groap t@dintinodisiigRonentichy Menk s&MAHseN dfdgembdg phipldnds of formula
(M11) with the appropriate arylboronic acid using a Suzuki coupling
reaction &Atalst oF ifqneandAsaeniratchlanidgl -tin reagent using a Stille

di spl acenent r | J 740 14 ounds of formul a
(1) wherein Z ?%%JJ 0?7@9%%8%@618?@5}%9%?@?%3’% gb(f prB@/aI%ggfelaﬁt&l%anconpound
of f or mul actixdtéd Jerivative afithepgid gKII) at e or gano zi nc or organo nagnesi um
conpound in the presence of a palladiumcatalyst. The reaction is carried
out in an aprotic solvent suchogs ap-eth&®).(e.g., THF) and the organo zinc
or organo 5 nagnesi um conpound i s [6 apabl e of introducing the group
R3CH2. Conpounds of formula (1) nZis NHor NCH3 may be prepared by
reacting the halide of fornmula (VIIT) w&hL€Re! appropriate am ne RINH2 or
R3NHCH3 in the presence of a pall adium catal yst under standard Buchwal d
condi t bons. Conpounds of fornmula (1)XWherein Z is sul phur may be prepared
by reacti (5} L V] it 1, qtih i R3SH in the
presence g\?heg%lg& %%1 29%?2&5{3@%@ g%@ﬁ%h%%%@a%dhlvg?%Ee()?lbn an aprotic
sol vent summbssedaaik@emechairewith theTadkine HIRHRE avHeyein R apdRAtsveathe f ormul a (1)

For mil & (VHEPPENEReRTS TN RYEH oY oSO L6 AR awarie HRal | et l

hydri de amdraag i Srbic SR Bhoh &-tétrahyM¥rurad and ifen 2&tdctinest @k nftry Mul a (1)
are either known conpounds or may be prepared

10 group using conventional procedures as documented above.

R e a.

Alternatively compounds of formula (I) may be prepared by alkylation of the
amino R'R?NH wherein R' and R? have the meaning defined in formula (I) or are

protected derivatives thereof by reaction with a compound of formula (XIII)

6

OZN\@ (R )n
ML-hal

(XIH1)

15  wherein R®, n, M and L have the meanings defined in formula (I) and hal is a halogen
in the presence of a suitable base and a polar solvent such as DMF, and subsequent
generation of the required primary amino group by reaction of the corresponding nitro
group using a conventional procedure.

The compounds of formula (X), (XI), (XII) and (XIII) are either known

20  compounds or may be prepared by analogous methods to those used to prepare the
known compounds.

The anhydride (III) is either a known compound or may be prepared by
analogous methods to those described for preparing known compounds. Thus the

compounds may be prepared from the anhydride (IX)



by anal ogous net hods descri bed for preparing the known conpounds. Thus,
conpounds of formula (Il) wherein L and (R6)" are to forma cyclic group as
defined wopoBosasla (I) rmay be prepared using the procedures/useysazisbed in
WO 01/ 2577 A2. Conpounds of forrmula (I1) wherein Mis O or S nay be
prepared by reaction 20 of the nitrogpl orobenzene (X) 2N (R6)n C (X
wherein R6 and n has the neanings defined in fornula (1) or is a group
convertible thereto, with the conmpound (XI) HMLNRIR2 (XI) 25 wherein M
is Oor Sand L, R and R2 have the neghing defined in fornula (1) or R
and R2 are protected derivatives ther O in the presence of a strong base
such as sodiumhydride in a polar apratic solvent such as DMF, followed by
reduction of the WD 03/033480 PCT/ US02/%3&y40 15 nitro group to am no using

conventi o ] pal ium. catalyst or iron and
anmoni um cr&ﬂ-{egeg?ggfd S@gbcnlggﬁﬁg%gf?ﬂgglrg r(rglqgd ?Ilg?lﬁg{rgegr %u%ulsl?gé?-?f%y be

prepar ed bsactiemcdriditiprano iriduvethe gralgrR Zadsidescrived bbevedot the(pXdgaratOaN / (R6) "
CH2L1CO2H f5%r$1x'u|12 WP rei gan@g and n have the nmeanings as defined in formula
(1) and LP!Fempounds et ormuia ) from the cgmapinds phfempla VIilhe ani ne HNRLR2
whereip R and idafiR ! i i I awed by
reducti on of tgieﬁgpgggla% ant ngr?]?gdg& 'tr?ggftt)ﬂoepggé @Xﬁgﬁ%%s?g&%ep%g%dv@m such as
t et r ahy dr @h@halpgansdnannentortbahfot preparofg thhanhnyidtide (1) fgmothe cosipogndahvent i onal
pr ocedur es, asulgéfékment ed above. Alternatively conpounds of forrmula (1) may
be prepar e%mby ylation of the

Compounds of formula (VI) may be prepared by the process outlined below

wherein
10

X

CO,H
s/ (coci), o,
Rz2—Q + NH, MLNR'R
NO,
(XIv) l (h

X

ICONH
3 MLNR'R
v R ZQ\

NO,

(xv) ™
X
LM (coc, /CONH
. T—q —_ R?
(an \ T—Q MLNR'R
NO, \

XVl

In the above formulae the groups ML R' R?> R’ R®, n, Z and Q have the meaning
15  defined in formula (I) and T is a displaceable group as defined in formula (VIII).



am no RIR2ZNH wherein R and R2 have the nmeaning defined in formula (1) or
are protected derivatives thereof by reaction with a conpound of formula
(XI11) OMMO(R®33480 - _a M.-hal (XII1) 15 wherein R6, n, M &au/usoizareo t he
meani ngs defined in formula (1) and hal is a halogen in the presence of a
sui tabl e base and a pol ar sol vent suchyas DVMF, and subsequent generation
of the required primary amno group by reaction of the corresponding nitro

group using a que\BAddn9idth d¥R aeEkM& de}_%tl&'é)@%o%ﬂ%h?cf dfe%rf@ﬂéla%lcﬁx) (XI),
(XI'l) and (XI11) are either known 20 conpounds or rioe prepared by

anal ogous (FEY heyd X\l withdheaminedll) tv givepardes (H¥) arkh(é(/WI):mapbemdsed The
anhydri de o(li‘rlli\_@erk v%hﬁ&lﬁa kt?o%w}%rpng ou%%ﬁgaﬁn%é/ bewﬁrastsa&adﬁed by anal ogous

met hods to ose escr us the
conpounds cambyxyé qicpared fromthe anhydrl de (I X) WO 03/ 033480

PCT/ USQ2/ 32740 .16 O T- IX) wherein Q has the neaning in formla
(1) and Tis a Gompounds §rf8%ula&§ %) ntabrcbewn’éerteﬁé&fetthwq%%mrmmdt 0

i ntroduce (%R§ LGHOWR: t ﬁ Ve SH?] ﬁ{
conpounds opsf or%ul a@%éﬁr 862 ée(p%%r‘?%géjn gté(ﬁm% g?(r)rlu% q)];m‘l% The ortho
di car boxy(V8lDaotoch t(dmpouaddffdrmmml)je (1'V) may al so be prepared in an
anal ogous mann totht fo parln t he ide (IlI1) fromthe
compound of glrthﬁﬁfl%mﬂ%am GR%?C}?EP% %‘Wc)m?(?ﬁ?/‘ prepared by the
process O'éhﬂbbﬂﬂﬂz Red ovw I)Wﬂﬁﬁ)%tébté@d&\@aﬁlfemg the conditions previously

10 described above for introducing the group R*Z by displacement of the group T.

Alternatively, compounds of formula (VI) may be prepared by the process

outlined below wherein R', R%, R®, RS, Z, Q, M, and L are as defined in formula ().

CONH J\
RzQ” 2 NaNO, 3 NH

\ _— \ /
NH, aqueous N=N
HCL ,
' + NH, MLNR'R

Compounds of formula (VII) may be prepared by the process as outlined
15  below wherein R', R?, R? RS, Z, Q, M, and L are as defined in formula (I), and Alk is
Ci4alkyl.



RZ-Q+ NH2 MAMNR R2 NO2 (XIV) (Il1) CONH X HPd R3ZQ MLNR R2 (VI) \ N
(XV) CQ02H (COC02 ,CONH X (I'1) + T-QT-Q MLNR R2 NO2 NO (XVI) (XVI1) In
t he abovewbopmsd4a® the groups M L, R, R2, R3, R6, n, Z aoa/uQohzret he
meaning 15 defined in fornmula (1) and T is a displaceable group as defined
in formula (MII). W 03/ 033480 PCT/ USQ2/ 32740 17 The condensation of an
activated derivative, acid chloride of the acids (XIV) or (XVI) with
the amne (11) to glve am XV) and (XVI'1) may be carried out under
conventi onal co |/oﬁAs fo@'ﬁpar des fromcw;nml ines and a
car boxylic aci d. rrpoun f0|r mulja ( niagt be converted into the
required corrpound usi ng t fe cé’n N#ons descriMgeg=above for converti ng
a conpound of formJIa (VIl'1) into a conpound formula (1). The
carboxylic acid (XIV) may be prepared fromt h}g/c/onr espongl,l ng carboxylic
acid (XVl) or a protected derivative thereof by the dltlons previ ously
10 descri bed above for introducing the group RI&D pMaB&hent of the
group T. Alternatively, conpounds of formula (V) nay be prepared by the
process outlined bel ow wherein Reoa2, R3, R6, sze Q M and L are as
defined in formula (1). O 3'R3260\i|é|z ®

NH'——ﬁ—NH MLNR'R?

vy
Compounds of formula (VIII) may be prepared from the aniline (II) and the
anhydride (IX) or carboxylic acid (XVI) using the general processes described above
for preparing the corresponding compounds of formula (I) from the aniline (IT).
5 The acids of formula (XIV) are either known compounds or can be prepared
by analogous processes to those used for preparing the known compounds.

Alternatively, they may be prepared by the process outlined below wherein wherein
R’, Z, and Q are as defined in formula D.

R'za._ KOtBu RazQ\/CHCIZ
NO, CHCI, > NO,
THF
DMF
AgOTF
CH,CN
H,0
R3ZQ/C02H NaBO3 RazQ/CHO
N - A
NO, ACOH NO,
(XIV)

10 In the above processes, it will be appreciated that it may be necessary to carry out the
reactions wherein one or more of the groups R Z, Q, X, ML, RS R' or R? may need
to be present in a protected form and then the protecting group(s) removed. The need
for such protection will be well understood by those skilled in the art and such
protection is clearly within the scope of the present invention.

15 Acid addition salts of compounds of formula (I) may be prepared in a

conventional manner by treating the compound of formula (I) with the appropriate



R ZQ NaNO2 R3ZQ NH (RB) aqueous NH2 HCL N=N + NH2 MLNR R2 heat (I 1 )
(RB)n CONH R3ZQ/ MLINR R2Z N H 2 NO Conpounds of formula (VII) may be
pr epar ed WQ 08/0834p¢ ocess as outlined 15 bel ow wherein Rl, RRT/URBY3IR& Z, Q
M and L are as defined in fornula (1), and Alk is C 1 .4 alkyl. WO

03/ 033480 PCT/ US02/ 32740 18 COZAIk Zhp00.'i R Z-Q+ RZQ N=C=S/ + (R )n
H2ZN/ MANRR2 R 3 ZO COZAIk (R, \NHCNH MNR R2 S (VIl) Conpounds of

formul a (‘Widrgdnidyordenip beRAF &Exhhple) b addiiéd bMBe béill) opMadalty'® a anhydri de
(I'X) or carboxylic acid (XVI) using the general processes ‘described above
for prepafPifoR Hearcererus pInentriga é@ﬁ’fi%ﬁﬁge bee baserinlaguitable salwantt he anil i ne
(I'r). 5 The acicg : . | & conpau or .can be
prepared by anafh gf(‘)lﬂéso%r?g%:eglg g%% vgﬁ?(%logied tﬁg‘éaﬁ‘? %\r%ﬁ? rﬁe{ﬁ?%%%[dﬁgt hown
conpounds follAvihg Examples biyd Tabllesy nay be prepared by the process outlined
bel ow wherein ereﬁn I1?3,.HZ, and Q qre a defined in formula (1). R3ZQ
KOt Bu 7O cHo-2ese Examples'i ustrate general procedures and sources of chemicals

utilised to prepare compounds whose structures are shown in the Tables of data which

follow the Examples. In the case of Examples prepared as members of a coupled

array, the synthetic origin of all starting componants of the array are shown in the

Examples. Rather than detailing the experimental procedure for each case, the

10 method by which individual members of the array were prepared is indicated in a
Table by reference to a related Example. Mass spectral characterisation of all
Examples 1s provided in the tables of data. Additional characterisation is provided for

selected representative Examples with full experimental procedures.

15 Example Al
2-[4-(2-Diisopropylamino-ethoxy)-3-methoxy-phenyl]-5-phenyl-isoindole-1,3-
dione
4-Bromophthalic anhydride [Apin] (2.27 g, 10mmol) was dissolved in 1,2-
dichloromethane (8ml), and pyridine (10mmol, 0.81ml) was added, followed by 4-(2-

20  diisopropylamino-ethoxy)-3-methoxy-phenylamine [Patent W0-9901127] (2.44 g,
10mmol) and a catalytic amount of 4-dimethylaminopyridine [Aldrich]. The mixture
was heated for 16 h at 85°C. The mixture was evaporated in vacuo and applied to a
Biotage Flash40M cartridge, (eluting with dichloromethane — methanol — aqueous
ammonia) to give the 5-bromo-2-[4-(2-diisopropylamino-ethoxy)-3-methoxy-phenyl]-

25  1isoindole-1,3-dione 3.05g, 68%, as the trifluoroacetate salt;

'"H NMR (CDCls): 8 1.06 (12H, bd), 2.92 (2H, bt), 3.05 (2H, bm), 3.88 (3H, s), 3.99
(2H, bt), 6.89-7.03 (3H, m), 7.78 (1H, d), 7.91 (1H, dd) 8.06 (1H, d); m/z [AP+] 475,
477 (M+HT, 100%).

A solution of this material (331mg, 0.7mmol) in benzene (46ml), ethanol (9ml) and

30  aqueous sodium carbonate (2M, 9ml) was degassed and treated with phenyl boronic
acid (85mg, 0.7mmol) and tetrakis(triphenylphosphine) palladium[0] (20mg). The
mixture was brought to reflux (80°C) for 16 hours then cooled and filtered through



NO2 \CHC1 3- \N0O2 THE DWMF AgOTF 4 CH3CN H20 R3ZQ-CO2H NaBO3 R3ZQ-CHO
NO2 ACOH NO2 (XI'V) 10 In the above processes, it wll be appreciated that
it may bewpesesmsry to carry out the reactions wherein oR€Tarsoznsa7¢o of the
groups R3, Z, Q X M L, R, R or RR may need to be present in a
protected formand then the protectingggroup(s) renoved. The need for such
protection will be well understood by those skilled in the art and such

pr ot ect i offilteaid| ®aghing With AichldrbRehan eTHY filkrBR Wis@F 8 YrateM YR He Q8idukd Aci d
addition salts of conpounds of fornula (1) may be prepared in a

convent i oﬁ'ébje%ﬂwweﬂ%bthr@éagrﬁ@wqmesﬂmﬁsb(ﬁmlmwmmmhaaolﬁ ) with the
appropri ah?chyégodlg%gg’g’ﬂ ?&ﬁeﬁg élgx%gﬁ{aggg&(%ain e t'it?eogogrﬂ)%luﬁil'or. organic acid. For
exanple, by addition o e acid, optionalTy as a" solution in an organic

sol vent t CHaNM®BI (QDCI): 6f 1.061¢12H, @, 20R5@H, 1), 3.09 2112k}, 8. SO(3¥E 8), 4.00¢2APOUNdS
for use in this invention and their pregzration are illustrated in the

follo ngtkﬁgﬁﬂ-%@%@ﬁ&-@ﬁ@s? GHTRYs &6 EXalisldasy 99 (i 5). 8t 16 @Bk al
procedure%mpcrzﬁgqig&sorp&%agrg%psﬁa{ FMfPT%iaik"leﬁl ,t(%;?p}WRP%P@{f conmpounds whose

structures are own Int €s o a ow t he Exanples. In
the case of Exanples prepared as nenbers of a coupled array, the synthetic
origin ofﬁl lﬂﬂ’jtgﬁti ng conponants of the array are shown in the Exanples.
Rat her t hatf®BWY'a i ng the experinmental procedure for each case, the 10

met hod by suldngi-2 14U dsiseiroPRIARGRS- el oxy 18- méth Xy -PRES IPIsG RAoRd1 S 1 ndi cat ed

in a Table by reference to a related anpl e. Ss “spectral

charaé@eridmei on of all Exanples is provided in the tables of data.

Addi tionaly GhafachRY L ek Altedo 405 R1drh] (99.99%, 0.1 mm thick, 0.5g), in
dry THF under argon was treated with trimethylsilyl chloride (20ul), then after ten
minutes, 1,2-dibromoethane (80ul). The mixture was stirred for 20 minutes then a

solution of benzyl bromide (5mmol, 0.59ml) and THF (4.4ml) introduced. The

15 mixture was stirred at 0°C for 2h then warmed to RT for 1h. A 2.6ml portion of the
resulting solution was added to a mixture of 5-bromo-2-[4-(2-diisopropylamino-
ethoxy)-3-methoxy-phenyl]-isoindole-1,3-dione [Example A1],
tetrakis(triphenylphosphine) palladium{0] (Smol%, 120mg), and THF (3ml). The
mixture was heated at 60°C for 16h. The resulting solution was evaporated and

20  partially purified by flash chromatography (dichloromethane — methanol — aqueous
ammonia) on silica gel before being further purified by reverse phase chromatography
(aq. MeCN / TFA) to give the title compound as the trifluoroacetate salt;

'H NMR (CDCl3): & 1.45 (12H, m), 3.52 (2H, t), 3.84 (2H, s), 3.85 (3H, sm), 4.15
(2H, m), 4.74 (2H, t), 5.80 (1H, bs), 6.92-7.04 (3H, m), 7.19-7.35 (5H, m), 7.60 (1H,
25 dd), 7.75 (1H, s), 7.83 (1H, d).

Example A3
2-[4-(2-Diisopropylamino-ethoxy)-3-methoxy-phenyl]-5-phenylamino-isoindole-
1,3-dione

30 A mixture of palladium II acetate (7.5mg, 0.04mmol), 2-
(dicyclohexylphosphino)biphenyl [Digital] (0.06mmol, 21mg) and cesium carbonate

(205mg , 0.63mmol) in 1,4-dioxane (5Sml) was sonicated under argon for 40 minutes.



sel ected representative Exanples with full experinental procedures. 15
Exanple Al 2-

[ 4- (2- D iwopsopsB@M no- et hoxy) - 3- net hoxy- phenyl | - 5- phenyl PC3aisnzisd7ee 1, 3-

di one 4-Bronophthalic anhydride [Apin] (2.27 g, 10mol) was dissolved in

1, 2- dichloronethane (8m ), and pyridhpe (1Omol, 0.81m ) was added,

foll owed by 4-(2- 20 diisopropyl am no-et hoxy) - 3- met hoxy- phenyl am ne [ Pat ent

WO- 9901127, thi2 stichefisior WIET )
4-di met hyl amlngafi/)re fsiort 8 [A‘lhaoleﬁi A l]xa’rgagghyidﬁﬁ% qEbisthopylamine. o\ ot gsc

The ni xt uetowgs mﬂﬂpub’mmd}’h]-ﬂﬁovablﬂal Arlioredfixample A1H(20Bingt Agemilodsh40M

trid h th h - t
)00 ST, L SRR SIS 10
i soi ndol e{dr, l%dh@flﬁe 30&5@m1ﬁ8%)ﬁ1&§ed t}llﬁmtgh'fflieﬂ@fd%@%ﬁ@ﬁﬁra?@é\laporafédN'VR
(CDC13% 6 1.06 (12H, bd), 2.92 (2H, bt), 3.05 (21-1, bm, 88 (3H, s),

3.99 {2HT Bffjsldus Vg3 syblgefed Hpurifjcatiqn gprepprativg revarsg phase H, dd) 8.06 (1 H,

0 7ol ) - iolnalthaaehy (4 NSO TEARRYSye By S0l thh Bl o B BBt e & bonat e

(2M 9nl) salgs degassed and treated with phenyl borom c aC| d (85ny,

0. 7rmmol ki.s(triph h |1 adi . Th t
s br obght NRGEHS: back (Tt LG Holahe D RGR-CobEARH i SP{THEDGSE hr ough

¥\ﬁe01§i/ IO?? te tg\’)/a%u tﬁ?%/sf at eg7 g%gﬂ—? Idé)t ?ggﬁfﬁ%m\f@wi di{]gﬁf’ ?’Q’sﬂﬁgmt hane.

chr ond® og(HpH). on si I ica gel (eluting with net hanol - di chl or onet hane -
aqueous ammonia) to obtain the title conpound; 'H NVR (CDC13): 8 1.06 (12H,
d), 2.94 (2H, t), 3.07 (2H, nm, 3.89 (3H, s), 4.00 (2H, 51t), 6.95-7.00
(3H, M, TLx3hple 83 (311, m), 7.67 (2H, dd), 7.99 (2H, s), 8.15 (1H s),
which crystallised on treatnent with IMHC in ether to a white solid.
Exanpl e A2-[3-Methoxy-4-(2-pyrrolidin-1-yl-ethoxy)-phenyl]-5-phenoxy-isoindole-1,3-dione
inginéyl %y&mcgﬁ)rd i sopropyl am no- et hoxy) - 3- net hoxy- phenyl ] -i soi ndol e- 1, 3-

15 To asolution of the 1-(2-hydroxyethyl)-pyrrolidine [Aldrich], (1.87ml, 16mmol) in
dimethylformamide was added portionwise sodium hydride [60% dispersion in oil,
(544mg, 16mmol). After stirring at room temperature for 10 minutes a solution of 1-
chloro-2-methoxy-4-nitro-benzene [Avocado] (3g, 16mmol) in dimethylformamide
(10ml) was added dropwise. The reaction mixture was left stirring at room

20  temperature for 16hrs then concentrated. The residue was dissolved in ethyl acetate
(200ml) and washed with water (3 x 50ml). The organic phase was dried with
magnesium sulphate, evaporated and the residue purified by flash chromatography on
silica gel using dichloromethane - aq. ammonia - methanol as eluent to afford 1-[2-(2-
methoxy-4-nitro-phenoxy)-ethyl]-pyrrolidine as a brown oil.

25 'HNMR (CDCly): 81.82 (4H, m), 2.65 (4H, m), 3.01 (2H, t), 3.94 (3H, s), 4.24 (2H,
t), 6.92 (1H, d), 7.74 (1H, d), and 7.89(1H, dd); MS (AP +ve): m/z 267 [M+H]".

To a solution of 1-[2-(2-methoxy-4-nitro-phenoxy)-ethyl]-pyrrolidine (2.3g,
8.6mmol) in ethanol (100ml) was added 10% Pd/C (50mg). The mixture was stirred at
room temperature under an atmosphere of hydrogen at atmospheric pressure for 16h,

30 then filtered through celite and the filtrate concentrated to give the corresponding
aniline; 3-methoxy-4-(2-pyrrolidin-1-yl-ethoxy)-phenylamine, as a brown solid.



A mechanically agitated piece of zinc foil [Aldrich] (99.99% 0.1 nmthick,
0.5g), in dry THE under argon was treated with trinmethylsilyl chloride
(20ul), twern3amsuer ten mnutes, 1,2-dibronoethane (80ul) PCThsSoms2t8ur e was
stirred for 20 mnutes then a solution of benzyl brom de (5mmol, 0.59mM)
and THE (4.4ml) introduced. The 15 m ypure was stirred at OC for 2h then
warnmed to RT for Ih. A 2.6m portion of the resulting solution was added

to a mxt igevmR (@ﬂm@ﬁm?sd @H( & dz 6@(119%9.3»&%6‘(@!1 t& 35 ézii\ll]rs) 3.80 (3H,

et hoxy) - 3- net ho -|50|n I one

X

t et raki s( sk ﬂ[ﬂ@e(ﬂ%]/ll. ﬁh@%l@lhﬁ,a)d),p@]z?éldi ldl)’fiﬁ"l6(75l(rtﬂ{%) mm*vea)nﬂ/znﬂ (3m).
The m xt Wﬁé@s heated at 60C for 16h. The resulting solution was
evapor at e 20 partially purified by flash chromat ography

(di chl or owetHaasey - htHEﬂid”l;ﬁM)[J Or@@l@ﬁﬂs(me‘(Eﬁ)), 34)215 51] (89%6% siglpre being
further pur|f| ed @3/ reversemﬁhase chr omat /" TFA) to give
SRlM

Lhe t1 21 6 Wb issaled BV IOmIrndgobaesbaved Napelohers ohioqond3) | & 1 42

12H, 4. .15 4.74
(2 1) St Aetaosidif st ol ot b dined ovieghd adofltiongly 11,7 o6
gd%21 (7.275 3(ridthoxys3- I(2 ﬁyﬂBhdﬁE-ylﬂétbo@@hﬁﬁ}&arﬂﬁlﬁ (81|7r]ng,5 3. 51;]11‘1101)' in DMF dol

pr amm _no- et hox met hox enyl] - enyl ami no-i soi ndol e-

1, 3-di one(%ﬁl ﬁaig ?fafg@cafn%‘ai ?&M&\% The @é’é’t‘%t"éas(s?nﬁﬁﬁor ]@}D%Frﬁﬁlﬁlﬁm 2-
(dicycl Oh?éfﬂﬂe?eﬂﬁl%p@h@%m \QMYérec{ e driler 6l %ﬂ%‘ﬂ?%\glt%jdlmgroﬁl@ af€ST UM
carbonate (20 In 1,4-di oxane s soni cated under argon
for 400 dbe @gratma@evmmnmwamﬁmmy cBﬁonTabogrhp}g/ ssiapemioage was

ot hoxy) - 3B aRR TR E afthirors g en gt ey ey

0. 42mol ) TharsuRiiglyeNew (o \é%rﬁlﬁblveB%FUHO@aﬁd éeéﬂé@é&ﬁﬂ@th(eféai MC] (g, M xture
was heated at 85C for 16h then the cooled m xture filtered through

filter-ai Amind diveea fellow sile. Reapasliibaidn frdm flieéhanekdichel sths gubircted to
purifi catllqﬁﬂ%ﬁ‘/l[’3 reparatiyve reverse é}gase chromat ography (agq. MeCN, TFA) to

give the i 8 ofsWhtieselig EP3medhdemede  salt;
15 'HNMR (CDCL): & 12.82 (1H, br), 7.88 (1H, dd), 7.45-7.27 (5H, m), 7.13-6.94 (5H,

m), 4.57 (2H, t), 3.91 (2H, br), 3.86 (3H, s), 3.50 (2H, br), 3.07 (2H, br), 2.26-2.07
(4H, m, br).

Example AS

20 2-[3-Methoxy-4-(2-pyrrolidin-1-yl-ethoxy)-phenyl]-5-phenylamino-isoindole-1,3-
dione
3-Methoxy-4-(2-pyrrolidin-1-yl-ethoxy)-phenylamine [Example A4] was used in the
same manner as 4-(2-diisopropylamino-ethoxy)-3-methoxy-phenylamine in the
procedure of Example Al to form 5-bromo-2-[3-methoxy-4-(2-pyrrolidin-1-yl-

25  ethoxy)-phenyl]-isoindole-1,3-dione;
'H NMR (CDCls): § 2.05 (4H, m), 3.15 (4H, bs), 3.32 (2H, t), 3.87 (3H, s), 4.43 (2H,
t), 6.92-7.06 (3H, m), 7.80 (1H, d), 7.92 (1H, dd), 8.07 (1H, d).
This material was used in the procedure of Example A3 in place of 5-bromo-2-[4-(2-
diisopropylamino-ethoxy)-3-methoxy-phenyl]-isoindole-1,3-dione to afford the title

30 compound as a trifluoroacetate salt;



"H NWR (CDC13): S 1.46 (12H, m, 3.51 (2H, t), 3.80-3.87 (2H, m, 3.86 (3H,
s), 4.50 (2H t), 6.4 (1H, bs), 6.94-7.03 (3H, m, 7.17-7.24 (4H, m,
7.38-7.44W03B10333B¢ 7.75 10 (1 H, d). Exanple A4 PCT/US02/32740

2-[ 3- Met hoxy-4-(2-pyrrolidin-1 -yl-ethoxy)-phenyl] -5-ph
enoxy-i soi ndol e-1, 3-di one hydrochl orphge 15 To a solution of the

1- (2- hydroxyethyl)-pyrrolidine [Aldrich], (1.87mL, |6mvol) in

di met hyl fd)HmMRCteJD@ : 8dderl (i), qny\mp bgpdlogr’(ghy%b desd @i $RSr sion in

oil, (544%1 | 6nmol ). After Stll‘l‘ln? roomte rature for 10 minutes a

sol ution &1, 138 %M@Kéﬁyﬁ&% 3b nive 4@ re2€ (b e P73, 3H6mmol ) in
di net hyI f%)nﬁ%ﬁ]ﬂ}oé)lﬁr? H‘Nﬁg) added dropw se. The reaction m xture was | eft
roo (e r

stirring at e for 16hrs then concentrated. The residue
was dissolved in ethyl acetate (200nml) and washed with water (3 x 50mil).
The or anﬁ?%\)@sg was dried with rmagnesi um sul phate, evaporated and the
residu 4 By flash chromat ography on silica gel using

di chl OrOﬁ‘Stml-Z-[ﬁ%et DR @lpf'rmﬁtdlﬂf"-?%g-ieﬂgo LRI RofldoRL £ adibrfe (2

met hoxy- 4-ni t r 0- phenoxy) -"et hy yrro

(CDC13) : §iBemo4HE-mejhox2-46@-§yttelidi- 1-yBehbxyRpheny)]-is@nde-( 3tiosd 4. 24 (2H,
t), 6.92 éﬂ. 1 ? §7 74 (1H, d), and 7.89(1H, dd); M5 (AP +ve): mz 267

[ MEH] +. xamp ﬁ]on of

1- [ 2- ( 2- Meiab ¥t iftthe danfe-RRRRE%Y 3 -beSyb] 4RdeH19$ﬂer)}Fl§mﬁm% ABoxy§-36Mmol ) in
et hanol (100m ) was added 10% Pd/ C (50ng) he m'xture was 'Stirred at room

t enped @t uimsthpxyerhearl]-isomsioish bR dlierte 1nmrmge¢dum offixamapleey? to affortare for
16h, 30 Rh@@g&h&ﬁn?fa%qhémf&%%cg&!e s%f? and the filtrate concentrated to give

t he correspondi
3- et hoxyH-NM YJU@L)r lodg SNTEN bﬁhf) mwompiﬁ?nylsgr(rmq,t) @ss4a(3pxr @)NB ggolid. WO

03/ 033480 PCT/ US02/ 32740 22 ' 62 (4H, m,
2.89 (2H, (¥H mpy 4515((214, dh i3, (2131, 80 6(23011H bg)) ¢ 6 94-60% ((32Hm)t7 186. 7210(7H1H dd),
6.29 (1H, 7ag'5d(l (1H d; M5 (AP +ve): mz 237 [MH +.
4- Phenoxy- h c’ aC| d[J. Og. Chem (1977), 42(21), 3425-31] (893nmy,
3.5mmb) 5 was dissolved in DVF (30nl) and pol ynmer bound
N-cycl ohe>]<£yl car bodi i m de
xample A7
2-[3-Methoxy-4-(2-pyrrolidin-1-yl-ethoxy)-phenyl]-5-(phenylthio)-isoindole-1,3-
dione
4-Fluorophthalic anhydride [Acros] (0.84g, Smmol) was dissolved in dichloromethane
20 (30ml) and polymer bound N-cyclohexylcarbodiimide [ Argonaut Technologies](1.69
mol. eq./g, 3g) was added, followed by a solution of 3-methoxy-4-(2-pyrrolidin-1-yl-
ethoxy)-phenylamine [Example A4] (1.18g, 5.0mmol) and a catalytic amount of 4-
dimethylaminopyridine. The mixture was stirred for 16 h at ambient temperature. The
resin was filtered off over filter-aid, and washed with dichloromethane. The filtrate
25  was evaporated in vacuo and purified by chromatography using a Biotage Flash40M
cartridge, eluting with dichloromethane - methanol to give the 5-fluoro-2-[3-methoxy-
4-(2-pyrrolidin-1-yl-ethoxy)-phenyl]-isoindole-1,3-dione;
'H NMR (CDCl;): & 2.12 (4H, m), 3.32 (4H, bs), 3.44 (2H, t), 3.86 (3H, s), 4.48 (2H,
t), 6.93-7.03 (3H, m), 7.45 (1H, dt), 7.60 (1H, dd), 7.90 (1H, dd); m/z [AP+] 458
30 (M+HT, 100%).
A portion of this material (96mg, 0.25mmol) was added to a stirred mixture of

thiophenol (55mg, 0.5mmol) and sodium hydride (60% oil dispersion, 16mg /



[ Argonaut Technol ogies] (1. 69 nol. eq./g, 4.1 g) was added, followed by a
solution of 3-nethoxy-4-(2-pyrrolidin-1-yl-ethoxy)-phenylam ne (817ny,
3.5mol ) WO BeB348¢ 5l ) and a catal ytic anmount of DVAP. Th@CRUSIUBE4MaAS
stirred for 16 h at anbient tenperature. The resin was filtered off over
filter-aid, washing with dichloronethape. 10 The filtrate was evaporated in
vacuo and purified by chronmatography usi ng a Biotage Flash40M cartridge

(eluting gaU resul ting
el low o I riety LR LR AR AR Bmea G000 T B ulban ol i 2
to give aeya?,iolralwlamluhé resreerpusified bysatersarphﬁgecmmmbgrapw aicetbﬁmhleei her gave
the title co an off-white solid 0. 7mmol ); 15 'H NWR
(CDCL3) : Bvaiezn%@‘“%ﬂ S1ys the title gampaynd agfhe tri uwa‘?etzt? spltan off white s0dids 94 (5H,
, 4.57 { ) 15( )a 7 (2H,
T 26_%@3\4&( (&PEI%F'HS 1?}%@@@%@?@%@@%& (28; 8369031, R5)4230%
[ 3- Met ho)x§-88- 6.27 031y @), 74437 60 YTH e XA6) A Hheényl ] - 5- phenyl am no-i soi ndol e- |
, 3- dione 3-Methoxy-4-(2-pyrrolidin-1-yl-ethoxy)-phenyl am ne [ Exanpl e A4]
was used in the sane manner as
4-(2-dii smgﬁyé AQ1 no- et hoxy) - 3- met hoxy- phenyl am ne in the procedure of
Exanple Al to form 5-bronp-2-[ 3-nmet hoxy-4-(2-pyrrolidin-1-yl 25
et hoxy) - pRdfd-chloreptiemybildolt2-43-aneshexy-4-R-RNyRolidBC13)ethexy)pbényIpHI- ) , 3. 15
(4H, bs), 3 3.87 (3H, s), 4.43 (2H, t), 6.92-7.06 (3H, nm,
7.80 (1H, 'Sd’)md?o}é qullﬁ-{ﬂ'o&&) 8.07 (111, d). This material was used in the

procedor e UstnghkafietidAd3 Exaniplaad v uﬁhﬁlﬁ%)ﬂr@hl%rc[tﬂrof)ﬂenol [Aldrich] in place
dii sopropyl am no- et hoxy) - 3- net hoxy- ] -isoindole-I,3-dione to afford

the title®© gmonbémide Bévedhe Htle p@mpwd@aélmta@@os)acqtatemt 03/ 033480

PCT/ US02/ 32740 23 'H NMR (CDC13): 6 2.12 (4H, bd), 2.5 (1H, bs), 3.08 (2H,
bn), 3.55 (2H, n), 3.85 (3H, s), 3.88 (2H, m), 4.12 (2H, t), 6.96 (3H, M,
7.17-7. 26 ExampletA9 7.39-7.44 (3H, ), 7.73 (1H, d) 12.5 (1H bs). 5
Exanpl e A%

Wa3

-[(3-methoxyphenyl)thio]-2-[3-methoxy-4-(2-pyrrolidin-1-ylethoxy)phenyl]-1H-
15  isoindole-1,3(2H)-dione
Using the method of Example A7 but utilising 3-methoxythiophenol [Aldrich] in

place of thiophenol to give the title compound as the trifluoroacetate salt.

Example A10

20 5-[(4-hydroxyphenyl)thio]-2-[3-methoxy-4-(2-pyrrolidin-1-ylethoxy)phenyl]-1H-
isoindole-1,3(2H)-dione
Using the method of Example A7 but utilising 4-hydroxythiophenol [Aldrich] in

place of thiophenol to give the title compound as the trifluoroacetate salt.

25 Example Al11
5-{(4-fluorophenyl)thio]-2-[3-methoxy-4-(2-pyrrolidin-1-ylethoxy)phenyl]-1H-
isoindole-1,3(2H)-dione
Using the method of Example A7 but utilising 4-fluorothiophenol [Aldrich] in place
of thiophenol to give the title compound as the trifluoroacetate salt.

30



5- Benzyl - 2-[ 3- met hoxy-4-(2-pyrrolidin-1-yl-eth

oxy) - phenyl ] -i soi ndol e- 1, 3-di one

5- Br onp- 2Wp33084BoXYy- 4- ( 2- pyrrol i di n- 1-yl - et hoxy) - phenyl | PC3aisozad7ee 1, 3- di 0
ne [Exanple A5] was used in the sane manner as

5- brono- 2-[ 4- (2-dii sopropyl am no-et hogg)-3 10

nmet hoxy- phenyl ] -isoindol e-1, 3-dione in the procedure of Exanple A2 to

af ford th@kﬂhﬁﬂéﬁlconpound as the trifluoroacetate salt; 'H NVR (CDCl3): 6
2. 14 (4H, r? 59 (2H, bt), 3.84 (3H, s), 3.912 (2H, m,
4.15 (2H, 2 'alt"a@‘{e?#ﬁ)ﬂ{'? 2'@'2“‘(‘&14%%3 pyprotidingl giethexy)phguylFIH8- 7. 74 (7H,

m, 7.85 Gs%'ii;dﬁéls%ﬁifa, le A7 2- o
[ 3- Met hoxy- 4- ( 2- pyrr i n-1-yl -ethoxy)-phenyl]-5-(phenylthio)-isoindol e-1,
3- di one 4JsHigtbe umltltddadlec(ampiyAﬂimlmu{iMmgm-]anmﬁbtﬁéghexﬁnfmki}icmaﬁ ptlicssol ved in

di chl oponet.han 0 (30 .and pol bou ohexyl car bodi i m de
[Argonéut O%Bﬁ?fﬁ’(‘?f@g‘f’%é eq%%“ﬁ%@‘)g%%geaé(ﬁhe/t& u%’)ac‘x}ié@ alfided, followed by a
sol ution of 3-nethoxy-4-(2-pyrrolidin-1-yl- ethoxy)-phenylan ne [Exanple

A4l (1. 18%'@( 5. Omol) and a catalytic amount of 4- dinethyl am nopyri di ne.
The mi xtu ameétlﬁrred for 16 h at anbl ent tenperature. The resin was

filtered i n chlororrethane The filtrate
25 was evap ra¥&8x$' 4'@?3[0”1}2“?&1'8815%& gﬂn@yl@-ﬁ@ t ography using a Bi otage
Fl ash40M (trmudmdgmymimnymmm-wb.ﬁaﬂlenmypamfe- met hanol to give the

5-f 1 3-met h
4- (2 ”89r r 54 Sgrbﬁ tﬂ? Pe;t}rodé?tf Hoxample Adhpt pulisies ddafleeremgthylthigahenol INF]( cDCL3) :

6. 03- 7. 03 | Bipe optarpniiye Fit palicCecsiimits dudefiferd a1 LN L apli
458 30 (M+H+, 100% . A portion of this material (96ng, 0.25mml) was added

to a stirr d mx%(li)re of thiophenol (55ng, 0.5mvl) and sodi um hydride (60%
oi | dispe WO 03/ 033480 PCT/ US02/ 32740 24 0.4mol) in DW

(2ml) and st[klﬁxﬂetff&ytyrpﬁeﬂ\mﬂiiﬁq-z‘-B-E&Qﬁxox}hﬁ(zsﬁ}ﬂibii&m-wﬁtwﬁmnyu-1H-
15  isoindole-1,3(2H)-dione
Using the method of Example A7 but utilising 4-methoxythiophenol [Aldrich] in

place of thiophenol to give the title compound as the trifluoroacetate salt.

Example A15

20 5-(4-Chloro-phenoxy)-2-[3-methoxy-4-(2-pyrrolidin-1-yl-ethoxy)-phenyl]-
isoindole-1,3-dione
4-Fluorophthalic anhydride (42mg, 0.25mmol) in DMF (0.5ml) was treated with 4-
chlorophenol (32mg, 0.25mmol) and sodium hydride (60% oil disp. 10mg,
0.25mmol). The mixture was heated to 140°C for 15 minutes then cooled,

25  dichloromethane (5ml) added, 3-methoxy-4-(2-pyrrolidin-1-yl-ethoxy)-phenylamine
[Example A4] (59mg, 0.25mmol) introduced, polymer bound N-
cyclohexylcarbodiimide (1.69 mol. eq./g, 0.5g) added, polymer bound
diethylisopropylamine resin [ Argonaut Technologies] (3.49 mol. eq./g, 0.2g) added
and the mixture stirred at RT for 16hours. The solution was filtered through filter-aid,

30  washing with dichloromethane, the combined organic phases evaporated and purified
by reverse phase chromatography (acetonitrile — water- TFA) to give the title

compound as its trifluoroacetate salt;



evaporated and the residue purified by reverse phase chromat ography
(acetonitrile - water - TFA) to give the title conpound as the
trifluorosoaBasmssalt, an off white solid; 'H NVR (CDC1l3PCTAIS0/8F4( 4H, nm),
2.74 (4H, m, 3.02 (2H, t), 3.85 (3H, s), 4.22 (2H, 51t), 6.89- 6.97 (3H,
m, 7.44-7.60 (7H, m, 7.76 (1H d). Bganple A8 5-

[ (4-chl orophenyl )thio]-2- [3-nmethoxy-4-(2-pyrrolidin-1-ylethoxy)phenyl]-1H

i soi ndol e, OV 0, [ t I t ilising

4- chor ot hi %gﬁgﬁo A{I%gfglzéhﬁzkf P%F&?gzﬁﬁﬁgﬁ)g{%ﬁgﬂaté éﬁvggt %ggt itle

gop(agund §3Hi)3.89 F;H’l?)’]amz HLbs)SﬁBM—.7.]?<((62ﬂ;hQ,A9?_(1§I, d),17.4|7(1}%], s), yphenyl ] - 1
- - met e t hi 0] -2-[ 3- ngt hoxy-4- (2-pyrrolidin-1-yl et hoxy)phenyl] -

H 15 i so?%ﬁ?gz'@,{g(gé@fldiibﬂé%@nﬁngs t he net hod of Exanple A7 but utilising

3- et hoxyt hi ophenol [Aldrich] in place of thiophenol to give the title

compound as the trifluoroacetate salt. Exanple A10 20
5-[ (4- hydEsapmeAdd) t hi o] - 2- [ 3- net hoxy- 4- (2- pyrrolidin-1-yl et hoxy) phenyl]-1

H isoi 5 - di Usji t hod of ampl e A7 utilisin

- hydr oxy S BRERBREeR b B b3 e ot T riRED eI e 11 ¢l e
conpound gsindule-13(IHpaionacet ate salt. 25 Exanple All
5-[(4-fluarophenyl)thio]-2-[3-nmethoxy-4-(2-pyrrolidin-I|-ylethoxy)phenyl]-1H
- i soi ndoPaNHrog}-phgnydiseindoledihdionn 5. x%?@@n@% v dispolsedyin BMF @0ibi si ng

o Sopheanl i, PL5tmdl Y EIEC S U B L
Exanple Als stirred at 100 °C for 2 hours under an argon atmosphere. The mixture was
ot ol ANGwE] % doolichE Bieh oured 1io's 4 e U e Dl precipray) P - 4
which formed was filtered off, washed with water and recrystallised (DCM/TBME) to
yield (4-fluorophenoxy)-2-phenylisoindol-1,3-dione (2.4 g, 41 %);
MS [APCI] 334 (100%, M+H").

15 This phthalimide (1.4 g, 4.2mmol), ethyleneglycol (20 mL) and 25 % aqueous NaOH
(4 mL) were heated at 140 °C for 16hours. The resulting mixture was poured into 1M
aqueous HCI to give an orange precipitate. This was washed with 0.1 M aqueous HCI
and water then dried to afford 4-(4-fluorophenoxy)phthalic acid in 65 % yield;

m/z [APCI'] 275 (20%, M-H"), 231 (100%).

20  Using the procedure of Example A4 but utilising 4-(4-fluorophenoxy)phthalic acid in
place of 4-phenoxyphthalic acid gave the title compound which crystallised from
ethereal hydrochloric acid to give a white solid.

Also by the method of Example A1S but using 4-fluorophenol in place of 4-
chlorophenol to give the title compound as the trifluoroacetate salt.

25
Example A17
5-(4-Trifluoromethyl-phenoxy)-2-[3-methoxy-4-(2-pyrrolidin-1-yl-ethoxy)-
phenyl]-isoindole-1,3-dione
Using the method of Example A15 but utilising 4-trifluoromethylphenol [Aldrich] in

30  place of 4-chlorophenol to give the title compound as the trifluoroacetate salt.



Usi ng the nmet hod of Exanple A7 but utilising 4-am nothiophenol [Aldrich] in
place 5 of thiophenol to give the title conpound as the trifl uoroacetate
salt. Exawplog/ossu80 2-[ 3- met hoxy-4-(2-pyrrolidin-1-yl et hoxyrphsnysiz4®d-{ [ 4-
(trifluoromethyl)phenyl]thio}-1Hisoindole-1,3(2H)-di one 10 Using the

met hod of Exanpl e A7 but utilising 4-tprifluoronethylthiophenol [Aldrich]
in place of thiophenol to give the title conpound as the trifl uoroacetate
salt. Ex®vahiplaAgss- [(4 nmet h oxyphenyl ythio] -2-[3-neth
oxy-4-(2-pyrrolidin-1-ylet hoxy phenyl] -1H 15 isoindol e-1, 3(2H)-di one
Using the 5rfétﬂb@l"metEXéml’@X¥)F 1#3rmethoxy-4(rpyrrolidithbyyetioaghpheiyl-Al dr i ch]
i nI pl acels%g &otié @h@g% to give the title conpound as the trifluoroacetate
salt.

5- (4- ChI omﬂtghhflmeﬂ))od%f[lﬁaﬂﬁﬂhMSbétdtﬂrsmgm fllibrdi Nchlodsph@ion pxMYyicRiany! ] -

i soi nd gl one 4-Fl uoropht halic anhydride (42ng, 0.25mmol) 1 n DW
(0.5mL) wRkce pEdchlerenherol o spisithy Hibhentaround asthe tofipcrenacstate sal sodl um
hydride (60% oil disp. 10ng, O0.25mmol). The mi xture was heated to 140C for
15 m nutes then cool ed, 25 dichl oronethane (5nml) added,

3- et hoxy E4applpxiPol i di n- 1-yl - et hoxy) - phenyl ani ne [ Exanple A4] (59nyg,

0. 25mmol ) oduc und cl ohexyl car bodi | mde (1.69 nol.
eq./ g, g@‘? Hﬁ'é’dpﬁmgﬁ%’ggﬂ'&ﬁﬁﬂxy'ﬂ’%?ﬁgﬂl@ﬁbﬂd’ﬁﬂ vhebendl-n [ Ar gonaut
Technol oghg@ﬁ]d(ﬂalé%lmé eq./g, 0.2g) added and the m xture stirred at RT

for 16hours, The solution was filtered through filter-aid, 30 washing with
di chi 6P omblsingribe methodod Bxampde 445 ani wilisheskSuervphmobfAldrichidn placebf ed by

reverse p h acetonitri wat er - TF) to glvethetltle
conpound A B R O AR i3 cempaynd s w0 Bihaemeh) Lsozl 55540 26+ H
NVR (CDC13) 8 2.1 (2H, bs), 2.25 (2H, bs), 3.05 (211, bs), 3.55 (2H, bs),

3 83 (3H 3 189 (2H bs), 4.55 (2H bs) 6.97- 7.19 (5H m, 7.39 (11-1,
7. 47

5- (3 Chloro -phenoxy)-2-[3-methoxy-4-(2-pyrrolidin-1-yl-ethoxy)-phenyl]-
15 isoindole-1,3-dione
Using the method of Example A15 but utilising 3-chlorophenol [Aldrich] in place of

4-chlorophenol to give the title compound as the trifluoroacetate salt.

Example A21

20 5-(3-tert-Butyl-phenoxy)-2-[3-methoxy-4-(2-pyrrolidin-1-yl-ethoxy)-phenyl]-
isoindole-1,3-dione
Using the method of Example A1S but utilising 3-ters-butylphenol [Aldrich] in place

of 4-chlorophenol to give the title compound as the trifluoroacetate salt.

25 Example A22
S-(3-Methoxy-phenoxy)-2-[3-methoxy-4-(2-pyrrolidin-1-yl-ethoxy)-phenyl}-
isoindole-1,3-dione
Using the method of Example A1S but utilising 3-methoxyphenol [Aldrich] in place
of 4-chlorophenol to give the title compound as the trifluoroacetate salt.
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7.70 (2H, d), 7.93 (1H, d), 12.7 (1H, bs). 5 Exanple Al6

5- (4-fl uorophenoxy) - 2-[ 3- net hoxy-4-(2-pyrrolidin-1-yl ethoxy)phenyl]-1H

i soi ndol ew0,0302+$6 di one 5- Ni tro-2- phenyl i soi ndol e-1, 3- di ORET(UB0932740 22l )
was di ssolved in DW (40nl) and sodium 4-fl uorophenolate (3.1 g, 23.1muol)
was added. The resulting m xture 10 wgs stirred at 100 C for 2 hours under
an argon atnosphere. The m xture was allowed to cool to RT then poured into
4 % aqueo®xahiple A2ZBe yel | ow precipitate which fornmed was filtered off,
washed with water and recrystallised (DCM TBME) to vyield

( 4- f | uor oprérdgthyl-phepexy2-Bomethexy-#-G-pirselidipd -yl-eghoxy)-phenyls [ APCl +] 334
(100% Iw+ ha.s phthalimde (1.4 g, 4.2mmol ), ethyl eneglycol (20 nlL)
and 25 %?(?}Jeoﬁgléa@npm m.) were heated at 140 C for 16hours. The

resul ting Usmgthe mettasl qidxaatplé Aus bﬂlfvﬂltllfsmgenuﬁtﬂy@heh@l [ 1¢echd in plasnere

preci pi ta Thi s s washed w 1 M aqueous HCl and water then dried
to aff 4th&%°1? @;ﬂ%@f;}l}lsﬁ?wawrtd aéé’i‘fc‘jtrlﬂﬂwﬁ@c°)@§¢|5éltd mz [APCI"] 275
(20% MH) 231 (10099 . 20 Using the procedure of Exanple A4 but utilising
4- (4-fl uorophenoxy)phthalic acid in place of 4-phenoxyphthalic acid gave
the titl e EzemmeAd4whi ch crystal lised from ethereal hydrochl ori c acid to

gl }/?ugr\éﬂhe@oﬁo*w?ﬂh?'&‘z‘o - "plgﬁli'lrggio' 'elf‘?'(fr‘ﬁf‘ﬁ”gl ﬁeAﬁngH eP¥ corrpound as

the trifl mmﬂeu@t.@mﬁal t. 25 Exanple Al7 5-(4-Trifl uoronethyl - phenoxy) - 2-
[ 3-nmeth ox t§35l2<pyrrolld|n1 yl - et hoxy) [{)henl]-lsomdolelSdlone Usi ng
Séﬁg

the med hlo sgphad of Fxample Ad |bp§iltﬂgsmg mefhydphenﬂldm«}azqiﬂ etnnlﬁce{ ol drich]
30
11 uor oa i tbartb Mo RME RS chipBinkfes Al bl BeBRRBSIE 0 T 0 g
Example A25

5-(4-Cyano-phenoxy)-2-[3-methoxy-4-(2-pyrrolidin-1-yl-ethoxy)-phenyl]-
15 isoindole-1,3-dione
Using the method of Example A15 but utilising 4-cyanophenol [Aldrich] in place of

4-chlorophenol to give the title compound as the trifluoroacetate salt.

Example A26

20  5-(2-Cyano-phenoxy)-2-[3-methoxy-4-(2-pyrrolidin-1-yl-ethoxy)-phenyl]-
isoindole-1,3-dione
Using the method of Example A15 but utilising 2-cyanophenol [Aldrich] in place of

4-chlorophenol to give the title compound as the trifluoroacetate salt.

25 Example A27
2-[3-methoxy-4-(2-pyrrolidin-1-ylethoxy)phenyl]-5-[2-(methylthio)phenoxy]-1H-
isoindole-1,3(2H)-dione
Using the method of Example A15 but utilising 2-(methylthio)phenol [Aldrich] in
place of 4-chlorophenol to give the title compound as the trifluoroacetate salt.
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5- (4- Fl uor onet hyl - phenoxy) - 2-

[ 3- met hoxy-4-(2-pyrrolidin-1-yl-ethoxy)-phenyl]- isoindole-1, 3-di one Using
t he net howooB/oB4ampl e ALS5 but utilising 4-fluoro-3-chl oropearusb2/s2akar i ch]
in 5 place of 4-chlorophenol to give the title conpound as the
trifluoroacetate salt. Exanple A19 529¢3- Fl uor o- phenoxy) - 2-

[ 3- met hoxy-4-(2-pyrrolidin-1-yl-ethoxy)-phenyl]- isoindole-1, 3-dione 10

Usi ng t he Bxaiipdelagd Exanpl e ALS but utilising 3-fluorophenol [Aldrich] in
pl ace of _4-chlorophenol to give the title conpound as the trifluoroacetate
sal t. ExafpflBrany-ph¢mmxyhl-d3dnethexy43-pyrrolidin-1-yl-ethoxy)-phenyl]-

[ 3- met hoxyg4-{ 2- pyr .0l | di n-1-yl - et hoxy)-ph enyl]- 15 isoi ndol e-1, 3-di one

Usi ng theYSﬁél‘{?gedP’ngl@%npl e Al5 but utilising 3-chlorophenol [Aldrich] in
pl ?ce of mlinghh@mﬂi@emmthm Ae5 bheutllisinge2-brompephito BB\ 18héh] tif pfatelof oacet at e
salt. anp 120 . _ ,

5-(3-tert -‘18@&}&2}5}1@%)8}")6-@9 fie gnpepnd.-as thotriflueragestate salt- y| - et hoxy) - phenyl ] -
i soi ndol e-1, 3-di one Using the nmethod of Exanple Al5 but utilising
3-tert-butyl phenol [Aldrich] in place of 4-chlorophenol to give the title
conpound #xampde A29f| uoroacetate salt. 25 Exanple A22

5- (3- Met h@xy- -2-13-npeth -4 (2- .ol.idin-1-yl-et - ph 1] -
501 ndol e STEAFBREMA LT PR GV e S RS g
3- met hoxy Weaitvle-1 Aldibhe€h] in place of 4-chlorophenol to give the title

conpound as the trifluoroacetate salt. 30 WO 03/033480 PCT/ US02/ 32740 28
Exanpll@ ARBing thgmgtodpf Exaapded)s but utilising 2-chloro-phenol [Aldrich] in place of

[ 3- et hOXY;:é},]&&;}{%}%ﬁ%' él‘% e fn¥ lcér%bme?s_tl%@ﬂ%udacétgt%isglqol e-1,3-dione

Example A30
5-(2-Fluoro-phenoxy)-2-[3-methoxy-4-(2-pyrrolidin-1-yl-ethoxy)-phenyl]-

15 isoindole-1,3-dione
Using the method of Example A15 but utilising 2-fluoro-phenol [Aldrich] in place of

4-chlorophenol to give the title compound as the trifluoroacetate salt.

Example A31

20  5-(2-Ethyl-phenoxy)-2-[3-methoxy-4-(2-pyrrolidin-1-yl-ethoxy)-phenyl]-
isoindole-1,3-dione
Using the method of Example A15 but utilising 2-ethyl-phenol [Aldrich] in place of

4-chlorophenol to give the title compound as the trifluoroacetate salt.

25 Example A32
5-(2-,5-Difluorophenoxy)-2-[3-methoxy-4-(2-pyrrolidin-1-yl-ethoxy)-phenyl]-
isoindole-1,3-dione
Using the method of Example A15 but utilising 2,5-difluorophenol [Aldrich] in place
of 4-chlorophenol to give the title compound as the trifluoroacetate salt.
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Usi ng the nmet hod of Exanple A15 but utilising 3-nethyl phenol [Aldrich] in
pl ace of 5 4-chlorophenol to give the title conpound as the
trifluorosoaBasmssal t. Exanple A24 PCT/US02/32740

5- (4- Met hyl - phenoxy) - 2- [ 3- met hoxy- 4- (2- pyrrolidin-1-yl -ethoxy)-phenyl ] -

i soi ndol e-1, 3-di one 10 Using the nmethgd of Exanple Al5 but utilising

4- met hyl phenol [Aldrich] in place of 4-chlorophenol to give the title
conmpound i&ahhmekggfluoroacetate salt. Exanpl e A25 5-(4-Cyano-phenoxy) - 2-
[3-nethox% Tﬁ@ﬂpyrrolldln 1l-y I-eth0é¥ phenyl] - 15 i soindol e-1, 3-di one
Usi ng t heSrfé urongethylphenoxyy-21dtm PKY'ér(ﬁg)y:Ir%lyhh'dpﬂeﬂtbOX)’[)Al drich] in

pl ace of I ive the title conpound as the trifl uoroacetate
Fﬁﬁ@’gﬁ%‘fé‘?s -diBnd

salt.
5-(2- Q/and)}spigethe)me)hoa df Exaniple Ay 5 Hu( @iljyrg Birifllioperketi) ipRédud XX )driphEiny | ] -

i soi nd i 0 t he net hod of Exanpl e A15 but ut|I|S|ng

2-cyan ph@Lf‘@F O?ﬁcgﬁr‘gﬁfn? o givgdhe Bt ?e CORANNG 33 Hisdrbrorogegatg dalt-ne titl e
conmpound as the trifluoroacetate salt. 25 Exanple A27

2- [ 3-met hoxy-4- (2-pyrrolidin-1-yl et hoxy) phenyl ]-5-[2- (et hyl t hi o) phenoxy] -1
H i soi nd#xampl8A3H) - di one Usi ng the net hod of Exanple Al5 but utilising

e comsomnbuunerdiony st ardueb G ayrolighyaiotiaabassnier) Usoz: 32740
29 Exanplisvithibie-d;3(diolé ON0- phenoxy) - 2-

[ 3- met hoxy- 4- ( 2- pyrrolldln 1-yl - et hoxy) - phenyl |- i soi ndol e-1, 3-di one Usi ng
t he nmePhod/ss ths gieghad ok Example étlmbpgmtﬂ@ngibw gserheoe! [PBAdrgh] émplace pl ace

g;l t5 4- Clak QI ARPESIRhol B gHe'ffie tiMlE cbhpbfhd S MO AR LiE shit ! T 1 uor oacetate

Example A35
S-(4-Fluoro-2-methoxyphenoxy)-2-[3-methoxy-4-(2-pyrrolidin-1-yl-ethoxy)-

15 phenyl]-isoindole-1,3-dione
Using the method of Example A15 but utilising 4-fluoro-2-methoxyphenol [Aldrich]

in place of 4-chlorophenol to give the title compound as the trifluoroacetate salt.

Example A36

20  5-(2-Methoxyphenoxy)-2-[3-methoxy-4-(2-pyrrolidin-1-yl-ethoxy)-phenyl]-
isoindole-1,3-dione
Using the method of Example A15 but utilising 2-methoxyphenol [Aldrich] in place

of 4-chlorophenol to give the title compound as the trifluoroacetate salt.

25 Example A37
5-(Cyclohex-2-enyloxy)-2-[3-methoxy-4-(2-pyrrolidin-1-ylethoxy)phenyl]isoindol-
1,3-dione
Using the procedure of Example A39 but utilising racemic 2-cyclohexenol [Aldrich]
in place of 3-methyl-2-butenol to give first 4-(cyclohex-2-enyloxy)-phthalic acid

30 dimethyl ester;



Exanpl e A29 5-(2-Chl or o- phenoxy) - 2-

[ 3- met hoxy-4-(2-pyrrolidin-1-yl -ethoxy)-phenyl] - isoindole-1,3-dione 10
Usi ng t hewomBhasisof Exanpl e Al5 but utilising 2-chloro-pheaalusozszine ch] in
pl ace of 4-chlorophenol to give the title compound as the trifluoroacetate
salt. Exanple A30 5-(2-Fluoro-phenoxy)q2-

[ 3- met hoxy-4- (2-pyrrolidin-1-yl-ethoxy)-phenyl]- 15 isoindole-1,3-dione

Usi ng t he p{qqmck @(grﬂgoez Q@@nbgt;rlﬁ) gtg6l %@83306é é@ggd ?Eg%l(ﬁ ﬁﬁri ch] in

pl ace of 4- chlorophenol é t|t foacetate
sal t. Exardfile5.83(m20H), 598 602 (m, 1H), 6.99 (4, J 8.8, 1H) 7.07 (s, 1H), 7.79 (d, J 8.8,

5-(2-Et hylliBhenoxy) -2-[ 3- et hoxy-4- (2- pyrrol i di n- 1-yl - et hoxy) - phenyl ] -

i soi ndol e-'1/3-di one Using the nmethod of Exanple Al5 but utilising

2- et hyl - phanokad hbghessellin tHe sﬁlln@?r?anﬁér as¥- g%@ﬂh?%@@%ﬁf&yﬂ)'hﬁﬁh{: heqtitle

conpound as the trifluoroacetate salt.

5-(2-,B- DldimQIb)’](ﬁGﬁ‘é Hothy sare example to give the title compound as the hydrochloride

[ 3- met hox dt ré% oI|d|n 1-yl - et hoxy) - phenyl ] - isoi ndol e-1, 3-di one Usi ng
t he met ho a e Al5 but utilising 2,5-difluorophenol [Aldrich] in

pl ace of 4- chlorophenol to give the title conpound as the trifluoroacetate
salt. 30 WD 03/033480 PCT/US02/ 32740 30 Exanple A33

5-(2-Trifﬁ§6 A8 | phenoxy) - 2- [ 3- met hoxy- 4- (2-pyrrolidin-1-yl-ethoxy)-

§
phenyl]-ig in ilising
2-trifluor gBrrerlfig{ylﬂ%p% (gdbli il érl c ?mlhﬂﬁygﬁ} F{gﬂ So{i)fe cr@b' ge‘ﬁ%‘? % gi ve the
titlel@ongdomed as the trifluoroacetate salt. Exanple A34
o (24 DUl QBRI of Bl ample A8 ¥a bl S L P il o2 wfd B2t Pheny! -
enol [Aldrich] in place of 3-methyl-2-butenol to give the title compound as a 2.7:1

mixture of Z and E isomers as their hydrochloride salts

15 Example A39
2-[3-Methoxy-4-(2-pyrrolidin-1-ylethoxy)phenyl]-5-(3-methylbut-2-
enyloxy)isoindol-1,3-dione
3-Methyl-2-butenol [Aldrich] was used in place of allyl alcohol in the procedure
described in Angew. Chem., 1992, 104, 198-200, to prepare 4-allyloxyphthalic acid

20  dimethyl ester. This gave 4-(3-methylbut-2-enyloxy)phthalic acid dimethy] ester;
'"H NMR (CDCly): § 1.74 (s, 3H), 1.80 (s, 3H), 3.86 (s, 3H), 3.91 (s, 3H), 4.56 (d, J
6.7, 2H), 5.44-5.48 (m, 1H), 6.98 (d, J 8.6, 1H), 7.07 (s, 1H), 7.79 (d, J 8.6, 1H).
This material was treated by the same procedure used in Angew. Chem., 1992, 104,
198-200, to prepare 4-allyloxyphthalic acid from 4-allyloxyphthalic acid dimethyl

25  ester, and afforded 4-(3-methylbut-2-enyloxy)phthalic acid,;

'"H NMR (CD;0D): § 1.76 (s, 3H), 1.79 (s, 3H), 4.62 (d, J 6.8, 2H), 5.44-5.47 (m,
1H), 7.05 (d, J 8.8, 1H), 7.09 (s, 1H), 7.81 (d, J 8.8, 1H).

A mixture of this acid (67mg, 0.27mmol), 3-methoxy-4-(2-pyrrolidin-1-yl-ethoxy)-
phenylamine [Example A4] (67mg, 0.28mmol) and N-cyclohexylcarbodiimide resin

30  (1.69 mol. eq./g, 0.46 g, 0.78mmol) was stirred in a 50:50 mixture of DMF and
dichloromethane (1.5ml) at room temperature under argon for 16h. The mixture was

filtered through filter-aid and the resin washed several times with dichloromethane.



i soi ndol e-1, 3-di one 10 Using the nethod of Exanple Al15 but utilising

2,4-di fl uorophenol [Aldrich] in place of 4-chlorophenol to give the title
conmpound WO 084083480 i f | uor oacetate salt. Exanple A35 PCT/US02/32740

5- (4- Fl uor o- 2- met hoxyphenoxy) - 2- [ 3- nmet hoxy-4-(2-pyrrolidin-1-yl-ethoxy)-
15 phenyl ] -isoi ndol e-1, 3-di one Using t3he net hod of Exanple Al15 but
utilising 4-fluoro-2-nmethoxyphenol [Aldrich] in place of 4-chlorophenol to

g| ve the tlhelfgrsioWRgeidhodded RR1 the bfddaeésqﬁ&%ﬁh@d §§‘|ﬂfash ctﬁaﬁ% pﬁﬁ@nZO
5- (2- Met hoxyphenoxy) - 2- [ 3- met hoxy- 4- (2-pyrrol i di n-1-yl - et hoxy) enyl ] -

i soi ndol e-stlica.ggj @W@&Elt getimachiatdicidoromethenariol wicld the bile ccunpdundlamg
2- met hoxyp p&?fﬁ!) ifAldrich] in place of 4-chlorophenol to give the title
conmpound as etrifluoroacetate salt. 25 Exanple A37

5- ( Oycl oheéR-NvRnWIDy) 2-783s) an»sy 1%1&%@62@80@%@@@&(0p%@nyl]Is0| n
u

dol - 1,3-di one Usi nﬁbthe rocedure of Exanple A39 utilfising racemc

2-cycl dhexEhol 86 & 3 tjF6.A1 2 466 (&-heBIRH), 5.49:f Bhoh, ub),gmg.@n r st

4- (cycl oh y h |4 Cj yl.rester; WO 03/033480

PCT/ US02/ gé,,]g%fn;ﬂo%) ﬁl!%/Rﬁ%iggC{OB(? 159, F320uTP8 8 ’(IF[% 6H) . 3.86 (s, 3H), 3.90
(s, 3H), Mkﬁ&x—v@a%n@ﬁte(ﬂ.tﬁ)the hydr8dh SrideSsalt by tbbdmend witB-cbhedeal hpdrogéh ., 6. 99 (d,
J 8.8, 1H), 7.07 7.79 (d, J 8.8, 1H). This was progressed in the
same nannébloélgeﬁ”\élé met hyI but - 2-enyl oxy) phthalic acid 5 dinmethyl ester in
the sane exanple to give the title conpound as the hydrochloride salt, a
racemate. Exanple A38 2-

[ 3- Mefl Box Examde AdPr ol i di n- 1-yl et hoxy) phenyl ] - 5- (pent - 2- enyl oxy) i soi ndol - 1,

3- 10 di or}?[S-Methoxy-4-(2-pyrrolidin-1-ylethoxy)phenyl]-5-(2-methylallyloxy)isoiudol-
1,3-dione
Using the procedure of Example A39 but utilising 2-methyl-propenol [Aldrich] in

place of 3-methyl-2-butenol to give the title compound as the hydrochloride salt.
15

Example A41

5-(Cyclopent-2-enyloxy)-2-[3-methoxy-4-(2-pyrrolidin-1-yl-ethoxy)-phenyl]-

isoindole-1,3-dione

Using the procedure of Example A39 but utilising racemic 2-cyclopentenol [Wiley]
20 in place of 3-methyl-2-butenol to give the title compound as the hydrochloride salt, a

racemate.

Example A42

S-Cyclohexyloxy-2-[3-methoxy-4-(2-pyrrolidin-1-ylethoxy)phenyl]isoindol-1,3-
25  dione

4-(Cyclohex-2-enyloxy)-phthalic acid dimethyl ester [Example A37] (67mg,

0.23mmol) was hydrogenated under an atmosphere of hydrogen at room temperature

and pressure with 10% wet Pd/C (ca. 200mg) in THF (SmL) for 24h. The catalyst

was removed by filtration and the solvent was evaporated under vacuum. The crude
30  material was purified by flash chromatography on silica gel eluting with 0-20%

MeOH in DCM to yield 4-cyclohexyloxy-phthalic acid dimethy] ester as an oil.

m/z (APCI+) 293 (15%, [M+H]"), 179 (100), 261 (65).



Usi ng the procedure of Exanple A39 but utilising a 2.7:1 m xture of Z and
E-pent-2- enol [Aldrich] in place of 3-nethyl-2-butenol to give the title
conpound WO 03/023430 1 m xture of Z and E isoners as their rgadrusonsoni de
salts 15 Exanple A39 2-[3-Methoxy-4-(2-pyrrolidin-1-ylethoxy)ph

enyl ]-5-(3-nethyl but-2- enyl oxy)isoi ndgl -1, 3-di one 3- Met hyl - 2- but enol
[Aldrich] was used in place of allyl alcohol in the procedure described in

Angew. Chenis wdsi®2d u;L%,pch&aura%@Exhﬁ.pwgsﬁﬁrﬁpléceaéﬂﬂ 3%)5& fgvebic acid 20
di net hyl ester. This gave 4-(3-nethyl but-2-enyl oxy cP ht hal'i ¢ aci d di met hyl

est er; ' HeNKRxYehhaly acid dimethyl(ester gHgive thegle(compepyd; 3.86 (s, 3H), 3.91 (s,

34 55 oty iy B ot iy 4, B 2B en S0y H Ses Dl S0 o

used in Aagew:, 28hemuo-4] , 1804%6. 9217%(3{)@H)t7019)(&93597 % @&l Iy) iRt hal ic

acid from 4-allyl oxypht ha i'c acid di met %)/ ester, and afforded

4- ( 3- et wﬁw/z;m@ 1)&%§X%ﬂ%HM1Iﬂ)a3¢81d,10 %)NNR (CD30D): 8 1.76 (s, 3H),
1.79 (s, 3H), 4.62 (d, J6.8, 2H), 5.44-5.47 (m 1 H), 7.05 (d, J 8.8, 1
H, 7.09 (s, 1 H, 7.81 (d, J 88 1H. Amxture of this acid (67ng,

0. 27mmol ) Exampé Ad3y- 4- (2-pyrrolidin-1-yl-ethoxy)- phenyl am ne [ Exanple A4]
(67mg, O. %@;ﬁl‘)}iﬂ and N-cycl ohexyl carbodiimde resin 30 (1.69 nmol. eq./g,

0. 46 g, PrnQyiexyd2r [3rmethoxy-4- @CPEOOIFH‘RIIUYIE“B?XW%MH"%‘W‘@)T onet hane
(1.5ml) at} 3.gfget enperature under argon for 16h. The nmixture was filtered
through fiilter-aid and the resin washed several tinmes wth dichloronethane.
WO 03103348nhgRaT, ptase@irs 27 E@am@& Adzbitivtilismgeacvesc é%(egpxhcrmneﬂ-eayukixy)qe crude

d | t ith
et hang! " Phitlig R fished BRGNS e ok ordutie S leI8, own i 15+ H
NVR ( CDCL@hthafic dcid alrﬁéthyl\?dﬁ%r tol 183 tlib tﬁl% dor oﬁﬁa as the ﬁgdl%cﬁgnﬁé%ah‘lﬁ') 3.01 (t,
J6.0, 5 2H), 3.86 (s, 457 6.4 2 6 (d, J6.8. 2H),

5. 47-5. 511{%¢mate) , 6. 92 7 01 (m 3H) 7 21 (d 'J 8. 4, 111), 7.40 (s, 111),
7.82 (d, J 8.4, 1H), which was converted to the hydrochl oride salt by
treatment with ethereal hydrogen

15 Examples B1, B2

2-[4-(2-Diisopropylamino-ethoxy)-3-methoxy-phenyl]-5-phenyl-2,3-dihydro-
isoindol-1-one
2-[4-(2-Diisopropylamino-ethoxy)-3-methoxy-phenyl}-6-phenyl-2,3-dihydro-
isoindol-1-one

20 A solution of 5-bromo-2-[4-(2-diisopropylamino-ethoxy)-3-methoxy-phenyl]-
isoindole-1,3-dione [Example A1] (66mg, 0.14mmol) was dissolved in THF (ml) and
treated with sodium borohydride (5.2mg, 0.14mmol). After stirring for 2 hours, the
mixture was treated with isopropanol, stirred for a further 1h then treated with acetic
acid (2 drops) and stirred for 16h at RT. The solvent was removed and the residue

25  purified by flash chromatography to give an approximately 1:1 mixture of the 5- and
6- bromo substituted isomers of 2-[4-(2-diisopropylamino-ethoxy)-3-methoxy-
phenyl]-3-hydroxy-2,3-dihydro-isoindol-1-one (37mg). This material was dissolved in
dichloromethane (2ml) and treated with triethylsilane (1ml) and trifluoroacetic acid
(0.5ml). The mixture was stirred at RT for 16 hours, the solvents were removed in

30  vacuo and the residue purified by flash chromatography on silica gel (eluting with
methanol — dichloromethane — aq. ammonia) to obtain 2-[4-(2-diisopropylamino-

ethoxy)-3-methoxy-phenyl]-2,3-dihydro-isoindol-1-one as an approximately 1:1



chloride (1M . 10 Example A40 2-

[ 3- Met hoxy-4-(2-pyrrolidin-1-yl et hoxy)phenyl ]

- 5- ( 2- metw@loalos3sBoxy) i soi ndol - 1, 3-di one Using t he procedece/ushz/Branpl e A39
but utilising 2-nethyl-propenol [Aldrich] in place of 3-nethyl-2-butenol
to give the title conpound as the hydngchloride salt. 15 Exanple A4l

5- (Cycl opent - 2- enyl oxy) - 2- [3-meth oxy-4-(2-pyrrolidin-1-yl-ethoxy)-phenyl]

- i soi ndoheixtlr8of-ang cUstbig 1§di@er@533ﬁﬁgJUA@omfloE6ﬁﬂﬂ ﬁa@ﬁgl iA%enzéht! 1 sing

racemc 2- cyclopentenol [WI ey] O in place of 3-nethyl-2-butenol to give
the titl e QBhywsieated Vflﬂleaqusc?@ﬁlua’w?d@@&l @M.d ml), zthamat @mlExanpl e A42

5- Cycl ohe X n
i soi ndol - ?M%m%qsr&a&one 2&? g0 %%Qp"é det(%/ g%g@l)pilie%{lﬁ{qg%%%fc& 3‘ éc{fllllr§11£\(t)]hyl ester
LBO(IarrpI e AH)Zilg)(sﬁlamye mlﬂur?fimﬂ Yo lawax Iﬁmdrdhg@ha{lﬁ@ fgﬂg}é@hﬁﬁ;vg)@dcd&arﬁb@rzgoof )

ro r o0 rature n re w 0 We ca in
T%E (gﬁL) ﬁ%?edé Ung e’b%@é?"?@t?ng V(lgé f‘ﬁ%‘?ﬁéﬁth@%)ﬂh? filtzate BYrPa d ad soﬁent
was evapo MAGH I i ed by flash
chr omat og?g%ﬁsd onﬂgflghl I ca %"BFT gﬁ?’?%‘ggg éqelgﬁ%%tﬁl\%%%&% to yield
4- cycl ohexdtlnngl phq.reamenia)cind revarse fhake pspaathsclamnmographydezl VAR, +) 293

15% M+HL +),,, 179 0 261 . WD 03/ 03 PCT/ USQ2/ 32740 . 33 Thi
has used (VR EFPAREHE torBrotplS AR e Bl Lo anbreio serit g Mot - 2-

enyl oxy)phmdl@ acid dinmethyl ester to give the title conpound; 'H NWR
CDC13 3130 03 (m 14H), 2.68-2.80 (m 4H), 3.01 (t, 2H), 3.86 (s,
H(NMRZ(@DCM) 40-(bd617Hy, 347N, B1)92-82 (00 2H)3.BHs, 3H), 9 @d, 1H),

755 (5 LE); 4.48.8%sd Qas, 28, 8847 T oA AR 25498 (008, 7l Blsid qaP el 1009 -

(0.5H, dd), 8.08-8.17 (1H, m), 12.5 (1H, bs) (m/z AP+) 459.

Example B3
15  2-[3-Methoxy-4-(2-pyrrolidin-1-yl-ethoxy)-phenyl]-5-phenoxy-2,3-dihydro-
isoindol-1-one
Utilising the procedure outlined in Example B1/B2 but with 2-[3-methoxy-4-(2-
pyrrolidin-1-yl-ethoxy)-phenyl]-5-phenoxy-isoindole-1,3-dione [Example A4] in
place of 5-bromo-2-{4-(2-diisopropylamino-ethoxy)-3-methoxy-phenyl]-isoindole-
20 1,3-dione gave the title compound in place of 5/6-bromo-2-[4-(2-diisopropylamino-
ethoxy)-3-methoxy-phenyl]-2,3-dihydro-isoindol-1-one, but as the single isomer, as a
TFA salt:
"H NMR (CDClLs): & 2.1 (bd, 4H), 3.1 (2H, bm), 3.5 (2H, bs), 3.89 (s, 3H), 3.9 (bs,
2H), 4.43 (2H, bs), 4.7 (s, 2H), 6.90-7.44 (m, 9H), 7.93 (d, 1H), 7.94 (d, 1H), 12.5 (bs
25 1H).

Example C1
3-[3-Methoxy-4-(2-pyrrolidin-1-yl-ethoxy)-phenyl]-7-phenoxy-3H-
benzo|[d][1,2,3]triazin-4-one

30 A solution of 2,4-dinitrobenzoic acid [Aldrich](1.06 g, Smmol) in dichloromethane
(20ml) was treated with oxalyl chloride (2ml) and 1 drop DMF. Vigorous evolution

of gas occurred which ceased after 1 hour. The solution was evaporated to the yellow



Exanpl e A43 5-(Cycl opentyl oxy) - 2-

[ 3- net hoxy-4-(2-pyrrolidin-1-yl-ethoxy)-phenyl]-isoindole- 1,3-dione 10

Usi ng t hewprogoasdsr e of Exanple A42 but utilising racem c PCT/US02/32740

4- (cycl opent - 2-enyl oxy) - phthalic acid dinethyl ester [Exanple A4l]in place
of 4-(cycl ohex-2-enyl oxy)- phthalic agsd di nethyl ester to give the title
conpound as the hydrochloride salt, a racemate 15 Exanples Bl, B2 2-

[4-(2-Dii aanrohpyidamrsehmbhexyhenii} ﬂeSghQX)SrrmlftﬂWﬂ DMF20hYasidtrekhidedy dr o-

i soi ndol - 1-one 2-

[4-(2-Dii 48P Péﬁ%ﬂnérﬂ%bﬂbqraﬁﬁ(‘y)th sediwm iy diide, (ASAg) 6@% wiledisnersion- di hydr o-
i soi ndol - l;2236, 12 Owhes O Hid I'B/'anﬁg had di solve)d t]éls soluHon was H’eateﬁl thh the acid

5- br ono- 2- [4(2 d||soprop am no- et oxy-

i soi ndol ecﬁbﬁdé'&%ﬂvﬁ@@@r%v@hﬂmﬁt@@nﬂle Ql&ﬁ@%skhé@ﬁ%a@d&@ 8boE@%i N THE (ni)
and treated with sodi um borohydride (5.2ng, O.l| ). After stirring for

2 hours, tlRe COﬁiefétihlreéowg@tsWm\teéd)y\mvmpratywno*peumland Breiresidut tfeateda f urt her

col vont wadt £ L5 iy Bl frobiis B RT e Bldy G0kl TR PRI Gr aphy 1o

give an amosetiredateR'Y for 12 Houid teeacidifitd @ HH 23xith (2 a HOTParildxslatedt ed
| soners of 2- £4 (2-diisopropyl am no- et hoxy) - 3- rrethox -

phenyl ] - 31H9 gHwkgeosata (x A)Rmb- F@@P%BWQO%@C(P@?W% whed Wither i al was
di ssol ved ghirardh &me%' Wﬂ%lﬂ),rﬁﬂge& ra?late%i)o%t&i] té#&%%o igl ane (1m)

and trifluoroacetic aci e mxture wass for 16

hour s jot herhssqwsqmrﬁﬁewwymal’sﬁ Mﬁﬁtdg&(pﬁ? (MBFlUR AR ﬁé}ﬁné)% 'gWéQ Ridlol4.1 ed by

flash chrorratography on S|I|caég uting with nethanol -
di chl or on®henexy-benggjc agithidMmag, 0O%)obt ai n 2- [ 4- ( 2- di i sopr opyl ami no-

T 10 031 DANB AR s 43038 M Gl £ 81 R AR R it Goner s
(33ny) . A7s1l(@H, ar), D6 (IH SId)ER 24, (B, d)n benzene (5m) was treated with
aqueous so Lum carbonate et hano phenyl boroni ¢ acid
(9ng, 0. 07ARHAYd @hameet %‘E‘ng)t w&ff@ﬁwesh@%mometbw @& il?rﬁné}reated
15 with oxalyl chloride (2ml) and 1 drop of DMF. Vigorous evolution of gas occurred
which ceased after 1 hour. The solution was evaporated to the yellow acid chloride.
This was dissolved in dichloromethane (10ml) and treated with 3-methoxy-4-(2-
pyrrolidin-1-yl-ethoxy)-phenylamine [Example A4] and diethylisopropylamine
polystyrene resin beads (3.49 mol. eq./g, 0.6g). The mixture was shaken for 12 hours
20  then filtered, evaporated and purified by flash chromatography on silica gel (eluting
with ammonia — methanol — dichloromethane) to give N-[3-methoxy-4-(2-pyrrolidin-
1-yl-ethoxy)-phenyl]-2-nitro-4-phenoxy-benzamide as a yellow foam (600mg, 73%);
'H NMR (CDCl): § 1.81 (4H, m), 2.64 (4H, m), 2.94 (2H, t), 3.84 (3H, s), 4.14 (2H,
t), 6.84 (1H, d), 6.93 (1H, dd), 7.08 (2H, d), 7.22-7.47 (5H, m), 7.56-7.60 (2H, m),
25  7.80 (1H, bs); m/z [AP+] 478 (M+H™, 100%).
This amine (400mg, 0.83mmol) was dissolved in ethanol (40ml) and treated with 10%
palladium on carbon (250mg), then the mixture was hydrogenated at atmospheric
pressure for 18 hours. The mixture was filtered and the solvent removed in vacuo to
give 2-amino-N-[3-methoxy-4-(2-pyrrolidin-1-yl-ethoxy)-phenyl]-4-phenoxy-
30 benzamide as a cream solid (380mg, 100%);
'H NMR (CDClL3): § 1.99 (4H, bs), 3.14 (4H, bs), 3.24 (2H, 1), 3.82 (3H, s), 4.30 (2H,
t), 5.58 (2H, bs), 6.22 (1H, d), 6.30 (1H, dd), 6.81 (1H, d), 6.98 (1H, dd), 7.04 (2H, d),



(10mg) and the m xture heated to reflux for 16h. The | ess dense phase was
decanted, 5 filtered through filter-aid (washing wth dichl oronethane), the
filtrate woaposased and purified by flash chronat ography Pea/tGsot/sao gel
(eluting with dichloronmethane - nethanol - aq. ammonia) and reverse phase
preparative chronatography (aq. MeCN, 36TFA) to give the title conpounds as
an approximately 1:1 m xture of isoners as their TFA salts; 10 111 NWR

(2 %))CJ 3): 82 1% 4?5{6?‘172341?%3156@ 1(5‘711 %é"‘%i)zér%ﬁ@(g;) 21%1,';}7[ ‘)é*f‘%f((i’[ B, ) 345 (t,

(0. 5H, dd)loo%)96 (0,511, dd), 8.08-8.17 (1H, n), 12.5 (111, bs) (nz AP+)
459. Ex B3 ) .y . 4

2-[ 3- Maf1 %@fﬁ anipg ?ﬁﬁm&, St 3amel) wos dissalvsdin digkhderompthgng (amld ayd acidifigd hy dr o-

A SFIBngglt hgvxl@ftﬁph%goa&éfrcgg#(gﬁoaf fER tdhea Athbufi didift (RIAGRNG. FHBE but with
1-yl - ed hokyowiptmeowr ijnnedidiely apyeareioi Atk lenthu®; tieanixtrExarmesteddfithi n - pl ace

o ok LR PR OB R S0l o

5/ 6- br omDidmlediafely fide@ OPhAORI @ WAPTemoved and the residue purified by flash
et hoxy) - 3- net hoxy- phenyl ] - 2, 3-di hydro-i soi ndol -1 - one, but "as the single

i somer, ashremaygemapdw using siliqungRl (e@@@gs»ylth @clotonidsbhne4mytha®l+ (2H, bn), 3.5
211, bs 9 4.43 (2H, bs), 4.7 (s, 211

6250, 7 4213?’m°§gﬂ)é§g‘7%ggé‘(‘@e pﬂ“’““? 2oy (d, 11(1) 5L (bs be 1H) . )Exarrpl e
Cl 3- 10 3- MEtNMRYCD(1D: Mrsac(hﬂdnﬂ 2:1,69/(4}%@03&))(%%% 90 BGIRnERAY2BH

benzo[ d] %1 2, 3]triazin-4-o0 ution di ni trobenzoic acid

[Aldrich] 17@8( , Daridry7- (4 érm Bég&bﬂﬁbﬂéo Zéémf)l a3 @B ébl with oxalyl
chloride (4 wﬁﬁq?rgtaﬁ%&pfr etheJFEATQ s édﬁﬁdrgﬁ saﬁ)f gﬂ"o d whi ch
ou e SO ey ow

ceased after ution was ev orat tot 03/ 033480
PCT/ US02/ 32740 35 acid chloride. A solution of phenol (1.5g, 15.5mmol) in
DMF (20m )Ex\a%sblé EtZr oduced
15 3-[3-Methoxy-4-(2-pyrrolidin-1-yl-ethoxy)-phenyl]-7-phenoxy-3H -quinazolin-4-
one
2-Amino-N-[3-methoxy-4-(2-pyrrolidin-1-yl-ethoxy)-phenyl]-4-phenoxy-benzamide
[Example C1] (50mg, 0.11mmol) was dissolved in 1,2-dichloroethane (5ml) and
treated with triethylorthoformate [Aldrich] (2ml) then heated to reflux for 12h. The
20 mixture was cooled and DBU (0.1ml) introduced. The solvent was evaporated then
the residue purified by flash chromatography on silica gel (eluting with ammonia —
methanol — dichloromethane) to obtain the title compound,
"H NMR (CDCl;): & 1.86 (4H, m), 2.69 (4H, m), 3.02 (2H, t), 3.88 (3H, t), 4.24 (2H,
t), 6.89-6.93 (2H, m), 7.01 (1H,d), 7.12-7.26 (5H, m), 7.43 (2H, t), 8.07 (1H, s), 8.31
25  (1H, dd); which was crystallized from ether-HCI as the hydrochloride salt, a white
solid.

Example C3
3-[3-Methoxy-4-(2-pyrrolidin-1-yl-ethoxy)-phenyl]-7-phenoxy-1H-quinazbline-
30 2,4-dione
2-Amino-N-[3-methoxy-4-(2-pyrrolidin-1-yl-ethoxy)-phenyl]-4-phenoxy-benzamide
[Example C1] (62mg, 0.14mmol) was dissolved in dichloromethane (Sml) and



into a second flask charged wth sodi um hydride (480ng, 60% oil di spersion,
12mmol ). When all the hydride had dissolved this solution was treated with
t he aci d wohBosi4ge, portionwi se over five mnutes. The solPairiusn2/3eso t hen
heated to 600C for 5 12h, cool ed, the solvents renoved by evaporation in
vacuo, and the residue treated wth g7solution of 40% sodi um hydr oxi de
(50nm) and ethanol (50nl). The m xture was stirred at RT for 12 hours then

aci di fi edtﬁe@te@wu% c\awohy(&%ﬂazd'ﬁéon?gﬂd ﬁﬁﬁﬁcﬁ)?&rﬁbeUr(bqnﬂS e ApGHRIE (3 X

100m ). The conbi ned 1:g(anl c phase was washed with saturated brine (50m),
dried (lvgseaftmd for éh@tiRTdhen va@lacratr@uo‘md aadylad tesidue phiifiled Woflashi s was

AR A R A R S
bs), 7. 10t((dlhla1ndhﬁt1t13cdrﬁpc{u1;tﬂ dd), 7 21 (1H, d), 7.26- 7.31 (211, m, 7.46
(2H, dd), , acid was di ssolved in

% IS 445y, 1. 72mm|_z:

di chl o?omeﬁﬁ\gﬂg (m)) and @He&‘r)ae%6 ”%s B 98 %Ay, THh @b 42n2H, and 1

d f ' ft 1 h :
The sol ut by b8 Bt B R b OB 0 100 Bt e 2 A g ©
di ssol ved 714@ Ijmtﬁ?ﬂ-bm)nﬁiom(hﬁ q), 8)81()Habuj treated with 3-nethoxy-4-(2-

pyrrolidin | - et ho enyl a é% npl e A4] and di et hyl | sopropyl anm ne
pol yst yrel‘i‘g11 ?Sﬁ%%éﬁé d?go%@%‘lﬁg EI;( ydﬁ’“@&” epplb avhitq§didwas shaken for
12 hours 20 then filtered, evaporated and purified by flash chromatography

on silica gelmpgel uting with ammonia - methanol - dichl or onet hane) to give
N- [ 3- At h&xpmplg €dpyrrol i di n-

1-yl-eth L1 @i de Ll 600y,
7o O PR s G- b YRS SRR ey -ty 3 ER ) O3 5
(3H, s), 4uirhz6Ridd-ode), 6. 84 (1H, d), 6.93 (111, dd), 7.08 (2H d)

7.22-7.47 (SH'HPHR’ 7.56-7.60 (2H,_.m, 25 7.80 (1H, bs%WmZ [ AP+] 478
(MeH+,  10@e4mi §3@Pﬁtwyc4¢é%wrolmleérﬁ%ﬁbox\xhnh@yﬂs%p xytberzamifel (40m)

and treat ?ﬂéﬂ‘n@ﬂ lﬁ’D gld Pﬂhfﬁm %s%?{sm@d %P%@hlor&%}ﬁ&%@ﬁ} Mt ure was

hydr ogenate T ssure ours ure was

filtened amRgked %h&ﬁbm?mhhwdé@av@ﬁxluﬂcﬁﬁ%g théh hé3ted®o 1000C for 12h, The
2- am no- N- [ 3- met hoxy-4- (2-pyrrolidin-1-yl- et hoxy) - phenyl ] - 4- phenoxy 30

benzan de nzxtuge wase@@l@(ﬁndd)}@m{@dgﬂ) mcrod@ced Bhrrv¢ntREs 3)’ap0$te_d ten(411, bs),
3.14 (4H, tl?esx)esldlcl)’e gtflnf{edlbylﬂasi‘l)chroma%grSp?h on’ s1hc)a gef'(eiﬁm(g with aq. ammonia
— methanol — dichloromethane) to obtain the title compound as a white solid,
"H NMR (CDCls): § 1.82 (4H, m), 2.23 (3H, s), 2.67 (4H, m), 3.00 (2H, t), 3.86 (3H,
20 s),4.22 (2H, 1), 6.72 (1H, d), 6.77 (1H, dd), 7.00-7.04 (2H, m), 7.12-7.22 (3H, m),

7.26 (1H, 1), 7.42 (2H, 1), 8.22 (1H, d).

Example C5
3-[3-Methoxy-4-(2-pyrrolidin-1-yl-ethoxy)-phenyl]-7-phenyl-3H-
25  benzo|[d][1,2,3]triazin-4-one
3-Nitrobiphenyl (3.0g, 15mmol), was dissolved in DMF (7.5ml) and dry chloroform
(16.5mmol). This mixture was added dropwise to a stirred precooled mixture of

potassium tert-butoxide (7.2mg, 60mmol) in DMF (20ml) and THF (25ml), at such a

rate that the temperature was maintained between —69 and —-73°9C. When the addition
30  was complete, the mixture was stirred for a further 1 minute then treated with acetic
acid (1.5ml) in methanol (5ml) and allowed to warm to room temperature. The

mixture was treated with saturated aqueous sodium bicarbonate (50ml) and extracted



t), 5.58 (211, bs), 6.22 (111, d), 6.30 (11-1, dd), 6.81 (1H, d), 6.98 (1H,
dd), 7.04 (2H, d), WD 03/033480 PCT/US02/32740 36 7.15 (1Ht), 7.34-7.42
(3H, m, wo3/083ub) d), 8.21 (1H, bs); mz [AP+] 459 ( MtH+PCTABGOYG2740Thi s

am ne (58ng, 0.13mml) was dissolved in dichloronethane (5nl) and acidified
with trifluoroacetic acid (200ul) thengtreated with butyl nitrite [A drich]
(0. 1 m); a5 brown colour inmediately appeared. After 1 m'nute t he

m xt ure wagthtdigabeshethdnb (3 %.58nl, %&Qhﬁ)yrfeh%&gaa Madpdacy @Ylg

[Aldrich] (0.5m ). The coI our Tnmrediately ded. The s was renoved
and the réﬁnetédemﬂwaﬁdrﬁéd bheﬂ‘ ﬂhasé’sldu@lpﬁﬁﬁ&i Egﬂ@ﬂfbhrbk%htagra@h* (&pergﬁl (el uting
wi th di chl or onet hane - - amm I a) ive the title conmpound; 10

"H NMR ( aé’f) %hliga‘se%ﬁﬂowatezales‘@hl Iy ppnsgped o btween30 anyl 502 @0 (3H, n),
4.24 (2H dléh)oro%et%§lsﬁﬂstﬂte&i).hmtzo %d(séﬂln%teﬁaﬁ%%%%ﬁﬂ&%)was? 50- 7. 54

(4H, m, whi c was cr stalllz rome as the
hydr ochl o IdISinVS(hint a,ce@nnalee(lg)ml)l and/ tizeled ovithEaxsoiqilon of2iltdy

%B?HZSEP H%)rox%ﬁtg Iﬂgzllt%z 1]5_n¥rl161e5 Iggéyl%l V\Partlgi\rr}gml) Zl“h%%&?uég gzvgy heated

[ 3- met hoxyo flsﬂhi f&yr Gth it darik theh c%BlQQXtMé nRRERYdchednRRRNAXYeRe RRafdy de
[ Exanmpl e géé , 0.1 Imml) was dissolved in 1,2-dichl oroet hane (5nl)

and trea@B@lthg ﬁlh‘at?rei’(@@ﬁ?i withistheo 3va@m]) AT combingd ot ganicimasceat ed t o
reflux for T t | nt roduced. The
sol vent wasgpé\?%e%%}g é%dmd)%ﬁ%atsﬂg Pgéalotﬁﬁa@%ﬁﬁ? B dmg'gblpwglyﬂ chr omat ogr aphy

on si ﬂOcacgebld(ﬂ@d{;l ng vmth amoni a - net hanol - di chI ororret hane) to obtain
the title corrpoun ' _g CDC13): 6 1.86 (414, ;qu 4H m, 3.02
(2H t), 3 é‘ﬁ“&#ﬁﬁ%) 5094 b8 (3H, ), 7.28 (34, @z 831788 GH) m),7 62QHH d)

7.12-7. 26d8§@03nk08%%ﬁ32%l-§3 34) I’Pﬁ%)’r% 91(:& 8.31 25 (1H, dd); which was

crystallized from et e r|de salt, a white solid.
Exanpl e C3his aldehyde (454mg, 2. Ommol) was dissolved in acetic acid (IOml) and treated with

3-[3- Met hoxa/ 4-(2-pyrrolidin-1-yl-ethoxy)-phenyl]-7-phenoxy-I| H qui nazol i ne-
lum perborate tetrahydrate (385mg, 2.5mmol), the mixture was heated to 50°C for

15 48h then cooled, concentrated to a paste and washed with water (2 x 50ml). The
residue was dried in a desiccator to afford 3-nitrobiphenyl-4-carboxylic acid as a
white solid (420mg, 87%);

"H NMR (CDCLy): 6 5.5 (1H, bs), 7.48-7.56 (4H, m), 7.30 (1H, bs), 7.50-7.77 (3H,
m).

20 This acid (417g, 1.72mmol) was dissolved in dichloromethane (10ml) and treated
with oxalyl chloride (2ml) and 1 drop of DMF. Vigorous evolution of gas occurred
which ceased after 1 hour. The solution was evaporated to the yellow acid chloride.
This was dissolved in dichloromethene (10ml) and treated with 3-methoxy-4-(2-
pyrrolidin-1-yl-ethoxy)-phenylamine [Example C1] (472mg, 2mmol) and

25  diethylisopropylamine polystyrene resin beads (1.0g, 3.6 mmol equiv). The mixture
was shaken for 12 hours then filtered, evaporated and purified by flash
chromatography on silica gel (eluting with ammonia — methanol — dichloromethane)
to give N-[3-methoxy-4-(2-pyrrolidin-1-yl-ethoxy)-phenyl]-2-nitro-4-phenyl-
benzamide as a yellow foam (563mg, 71%);

30 'HNMR (CDCls): § 1.78 (4H, bs), 2.61 (4H, bs), 2.91 (2H, t), 3.79 (3H, s), 4.10 (2H,
t), 6.80 (1H, d), 6.98 (1H, dd), 7.32 (1H, d), 7.42-7.50 (3H, m), 7.57 (2H, d), 7.66
(1H, d), 7.83 (1H, dd), 8.20 (2H, dd). m/z [AP+] 462 (M+H', 100%).



30 2,4-dione 2-Amno-N [3 -methoxy-4-(2-pyrrolidin-1-yl-ethoxy)-phenyl]
- 4- phenoxy-benzam de [Exanple ] (62ng, 0.214mvol) was dissolved in

di chl or orwOlaas4¢obni ) and WO 03/ 033480 PCT/ US02/ 32740 37 PCmamsnmsk7ei t h
carbonyl diimdazole (50ng, 0.31mmol) and DBU (O Im). The m xture was
stirred for 4h at RT then the solvent zgenoved and the residue purified by
flash chromatography on silica gel (eluting with amonia - nethanol -

?'4& hl ?r; 0”3“6%3&%?3@ (360D @hﬁn&ge«aﬁ H{fsécﬁv&ﬂ%?}éﬁgl (25m1)'in§'\(§€£e§%&f3§ov g }1675(91H
d), 6.76- palmliyrzpn cm)bon@l@@gg;tm 4y mistugchydpegenaipd atatadshezic p(rasmrem)

d f
o her - e stk ks, Enc Rt as Hierst g G S iy G B ER B 550 O
[ 3- Met hoxyLnﬁlnc(R{ pamétﬁd)xy:lu(a bydtbhdhNoylyethdXye-phéryl R4-pREMN berhzanigan gy - 3H

qui nazol i n-4-on 3
- met hoXy- &I%QLSSWI(%}S“&E n99f/9)yl - et hoxy) phenyl ] -4-phenoxy-b enzani de

Exanpl e |NP§§§ v 2 e 5m
gnd TS) treat \%ﬂ?)h(jl Ui e’tgﬁ.;;Q ace ﬁf%) g\l@gr( 1]11]) %géngﬁ’gpig‘hfﬁﬂ@gfeé to)
100C for 12b.6 (THebs)né.86-619% (%Hsmc)pbBﬁd Sar(dHDBM 180 (1M, bs). wi/t qdred. The

sol vent ted then the residue purified by flash chronmat ography
on silica S@Xalgp{f?qo with ag. ammonia - nethanol - dichl oronethane) to

obtai n t henlsdnife GATROMBSH AR ﬂlaWHéxl(ﬁ“ 25£ﬁ1h94N (33« -thé%)nolﬁmll ?? (4H, m,
223 éSH SN At i S e T R SRR S e (2H t),

6.72 LQH, etpxy)epleny(] ﬂkpheud;y-benz@ﬁnd?e szx(ampleClrw ,glvz thetitte mnpmd m, 7.26

{3 ot oy HANTB GG B 4R R, o2 787 TR P S 2h L Syt 29428,
benzo[ d] [ 1),, 2 oB](lm @z N84 D@y 7.0l mgﬂyhl)(ﬁ7@gzﬁ | §NEIO6 {1 H, WP s8.412 ssol ved

in DVF (7 and dry chloroform (16.5mvol). This m xture was added
dr opwi se (bH )s$-49 £ Br ecool ed ni xture of

which crystallised from Et7O / HCl as a pale yellow solid.

15
Example C6
3-[3-Methoxy-4-(2-pyrrolidin-1-yl-ethoxy)-phenyl]-7-phenyl-3H -quinazolin-4-
one
Using 2-amino-N-[3-methoxy-4-(2-pyrrolidin-1-yl-ethoxy)-phenyl]-4-phenyl-

20  benzamide [Example C5] in the manner of 2-amino-N-[3-methoxy-4-(2-pyrrolidin-
1-yl-ethoxy)-phenyl]-4-phenoxy-benzamide in Example C2, gave the title compound
as a cream solid,

'H NMR (CDCLs): § 1.83 (4H, m), 2.69 (4H, m), 3.01 (2H, t), 3.90 (3H, t), 4.24 (2H,
t), 6.92-6.96 (2H, m), 7.03 (1H, d), 7.43-7.53 (3H, m), 7.72 (2H, d), 7.79 (1H, dd),
25 7.98 (1H, d), 8.15 (1H, s), 8.42 (1H,d).

Example C7
3-[3-Methoxy-4-(2-pyrrolidin-1-yl-ethoxy)-phenyl]-7-phenyl-1H-quinazoline-2,4-
dione

30  Using 2-Amino-N-[3-methoxy-4-(2-pyrrolidin-1-yl-ethoxy)-phenyl]-4-phenyl-
benzamide [Example C5] in the manner of 2-amino-N-[3-methoxy-4-(2-pyrrolidin-
1-yl-ethoxy)-phenyl]-4-phenoxy-benzamide in Example C3, gave the title compound;

[



potassiumtert-butoxide (7.2ny, 60mmol) in DVF (20nl) and THE (25nml), at
such a rate that the tenperature was naintai ned between -69 and -73C. \Wen
t he addi tworn3®8348ms conpl ete, the m xture was stirred for paTfusot/beso 1
mnute then treated with acetic acid (1.5m) in nethanol (5nml) and all owed
to warmto roomtenperature. The mxygre was treated with saturated
aqueous sodi um bi carbonate (50m ) and extracted WO 03/ 033480 PCT/ US02/ 32740

38 wi th dighivmraussdians 1(s$2 (>4H59ﬂﬂ-267 mnepm@m@ﬁ grygﬁph Ryass @y, ed
(MgS™1), filtered and evaporateéd, then the residde purified by flash
chr omat ogtapily ((Htﬁeﬁ 85 (th@Be? 00 TH, sd)gb%(laﬁ vy T-68v7 bt (¢HL wl), T2 ch
consi sted %f[ el g 2? §_PW of dichl oronet hyl substi tuted
3-nitrobi;genl ' Y material. The mixture was 5 dissolved in

acetonitr Mlﬁcl(c‘t@iﬁlhs&ii’ﬁoﬁﬂd@ﬂlﬁﬁ@thufHCﬁa§@bt¢hinC§61iQf silver

trifl ug)rorret hanesul phonate (15mml, 3.84g) in water (5nl). The m xture was
heated” to reflux for 16h in the dark then cooled, the m xture concentrated
in vacuo, hﬁ,qg@@ and the filtrate extracted with ether (3 x 50nl). The
conbi ned orgarni c phase was evaporated and purified by flash chromatography
to give 33F{B£Matilopy|d|q@|-pykrﬁli)dlnat—ph¢tﬂakly;)etd;enyﬂi-z\\mﬂ(mmoxﬁ-ﬂl-51 7.58 (3H,
m, 7.29 ﬂ ijﬁ 58 (3H, m, 7.69 (2H, dd), 8.03, 8.08 (2H, 2xd),
8. 34 (1H, dyyraze ﬁQ‘"’(elH s). This al dehyde (454nmy, 2. Omol) was di ssol ved

in aceticRfigd2{ahihd-V-BodethbRRugdpitibldinSRYI-4AdBBIHReAAI-8-Frehyiahydr at e
(385ng 2. Smgrgl , the Er@ﬁxfur)gyawgs heat elclzll tg 500 %gfﬂglr ﬂiS Ii18h}vthen cool ed,
concembr albé@latrbd%[Fp‘amIde £15d| invidhs eagno ath2-aeiea-N([3-metBoxpt3-(2-Phaokidist due was

d d rd.3- b h boxyl d

e L0 B R bRl BREAR At RSN i BRI SBRES 5,
m, 7.30 (HRMBS(CDCl:)56-1B5HAH( 3, 2. 3IT'I3H %@ 2T69 @Ham)m Oﬂm, t) B 877@mjol ) was
di ssol ved in dichl oronet ha chloride (2m)

and 1 drop BRABRK: DAR- %ﬁ%éi)eéf%? th% (S‘ﬁ) JfOAg(%I éb&ﬁ'lrééz (%ﬁi fé}a 792584 after 1
gfggollggg (?ngl rg? hl o@ﬁsrrefhene ?]I[ gﬁd ; Oatnget )r/gglt g\év \?\nplt ﬂ ghlrrg{ Ihg)e(y- 41-?'2S e
Example C9
7-Allyloxy-3-{3-methoxy-4-(2-pyrrolidin-1-ylethoxy)phenyl]-3 H-quinazolin-4-one
hydrochloride.
4-allyloxy-2-nitro-benzoic acid allyl ester [J. Org. Chem. 1987, 52(18), 4086] (0.21g,
20  0.8mmol) was dissolved in ethanol (5ml), and 40% sodium hydroxide added (Sml).
The mixture was stirred for 16h then acidified to pH 2 with 2M hydrochloric acid.
The mixture was extracted with ethyl acetate (3 x 25ml) and the combined organic

phases washed with brine (75ml), dried (MgSO4) and concentrated to yield 4-
allyloxy-2-nitrobenzoic acid as brown solid (0.16g);

25  IH-NMR (DMSO) & 4.72-4.74 (m, 2H), 5.29-5.45 (dd, 2H), 5.99-6.07 (m, 1H), 7.28-
7.31 (dd, 1H), 7.49-7.50(d, 1H), 7.82-7.87 (d, 1H) 13.45 (bs, 1H).
This acid (0.16g, 0.72mmol) was dissolved in dichloromethane (1ml) and oxalyl
chloride (0.2ml) added, followed by 1 drop of DMF. The mixture was stirred under
argon for 1hr and concentrated to yield 4-allyloxy-2-nitrobenzoyl chloride, an orange

30  solid (0.173g). This was redissolved in dichloromethane (5ml) and added dropwise to
a stirred solution of 3-methoxy-4-(2-pyrrolidin-1-yl-ethoxy)-phenylamine [Example
C1] (154mg, 0.66mmol) and triethylamine(72.8mg, 0.72mmol) in S5ml



pyrrolidin-1-yl-ethoxy)-phenyl am ne [ Exanple Cl] (472ng, 2mmol) and 25

di et hyl i sopropyl am ne pol ystyrene resin beads (1.0g, 3.6 mmpl equiv). The
m xture waI3skmERen for 12 hours then filtered, evaporatescarusopsazisdi ed by
flash chromat ography on silica gel (eluting with amonia - nethanol -

di chl oronet hane) to give 41

N-[ 3- met hoxy-4- (2-pyrrolidin-1-yl-ethoxy)-phenyl]-2-nitro-4-phenyl -

A g 78 (4H,
b:\ ;12 ar2n 6?1@30&%%&9?]&?&%&t&@@3%@&tm@& ?’@r(903tgmufés YR, t(h@%ﬁbn \x@sﬂeéi 5 0( (1H

d), 6.98 Withrsaturalpd sqdism hydrqgen parbanate (2508 a@@blnncrizSnﬂ) Hhe(rédiﬂued»)/as 7.66

031 033436 BEMESH) Whbepsednttibyidili i San i et et T B hedor veo 1

et hanol yggﬁgl,,é,)ﬁ}{éqggrzeﬁhgq)e\&atnﬁdgg‘g%mgdlﬁ%gﬁ;&g) car bon (100nmg) then the

m xture dr ogénat at at eric pressure ’si X hours. The m xture

was fkl t dEeMMEACDOS;)T0 Y2 (Hs, 481BVRALbin) AMROUR)-5 81 PhX 21D, 3.74 (s, 3H
am no- N-[ 3- et h$y@g’) 2- pyp;rsol |)vn|3n c1ty -e?hoxy p%lbenyl ])4 ph(gnyl) benzam de

as a b5 mzaamaH)Mﬁﬁl&aqm%%m@H N\(Bd(IIQCI@B 6@s(ﬂn 821%(@1175 -6My7, 2.68 (4H,

, 2.96 éZH }? i #3 &‘( 86-6.97 (4H,

7. 354¢: 4D, p ﬁ1*6?1%(dmi 1@? H7. 184511“ H“I} Lk 1]50 (43 );\/ﬁ-ﬂl 1519(.‘(%1 H¥hi s ami ne

vvas treatge@(ln e manner of 2-am no- N-[3-nethoxy-4-(2-pyrrolidin-I-yl- 10
et hoxy) - pheny1] 4- phenoxy-benzamide in Exanple Cl to give the title

conpound;A soliidd\ thEDGES)al (8911588, ( 483hmod) in Rre#An¢ldhs adied Bropbide2bla t), 3.91

7. 76 Dajpsggdsbelpidlinyecighel (%&1173%%)5@ donperigmgperip o’
oY et 1EESRE O b ABiin Yater 5. B Sinfiie R IEA B sqotb oSBT

- qui nazolthemn Kbt ﬁtllaﬂzdlﬂsﬂoﬁgh celite. The filter cake was washed with dichloromethane
2- am no- N-(g 3- et hoxy- 4- ( 2- ,Pyr rolidin-1-yl-et hox&/ dphenyl ] - 4- phenyl
10ml) and water (10ml). The organic phase was separate the aqueous layer
basified with saturated sodium hydrogen carbonate. The aqueous layer was extracted
15 with dichloromethane (3 x 10ml) and the combined organic layers washed with brine

(10ml), then dried (MgSOy4) and concentrated to yield 4-allyloxy-2-amino- N-[3-
methoxy-4-(2-pyrrolidin-1-ylethoxy)phenyl]-benzamide as a yellow gum,;
IH-NMR (DMSO0) 81.76-1.82 (bm, 4H), 2.62-2.64 (bm, 4H), 2.92-2.85 (t, 2H), 3.85
(s, 3H), 4.12-4.16 (t, 2H), 4.51-4.53 (m, 2H), 5.28-5.42 (m, 2H), 5.63 (bs, 2H), 5.99-
20 6.06 (m, 1H), 6.18-6.19 (d, 1H), 6.26-6.29 (dd, 1H), 6.85-6.91 (m, 3H), 7.29-7.38 (d,
1H), 7.62 (s, 1H).
This material was treated in the same manner as 2-amino-N-[3-methoxy-4-(2-
pyrrolidin-1-yl-ethoxy)-phenyl]-4-phenoxy-benzamide [Example C1] in the method
of Example C2 to afford 7-allyloxy-3-[3-methoxy-4-(2-pyrrolidin-1-
25  ylethoxy)phenyl]-3H-quinazolin-4-one which was crystallised from ether — HCI1 to

give the title compound as a yellow solid (21.5mg);
1H-NMR (CDCl3) 8 2.11-2.25 (bd, 4H), 3.06 (bs, 2H), 3.54-3.57 (bd, 2H), 3.88 (bs,
5H), 4.62 (bs, 2H), 4.69-4.72 (dm, 2H), 5.35-5.53 (dd, 2H), 6.03-6.10 (m, 1H), 6.96

(bs, 2H), 7.07-7.10 (d, 1H), 7.17-7.21 (dd, 1H), 7.31-7.32 (d, 1H), 8.23-8.27 (d, 1H),
30 8.36(s, 1H), 12.85 (bs, 1H).



20 benzam de [Exanple C5] in the manner of

2-am no- N-[ 3- net hoxy-4- (2-pyrrolidin-

1-yl - et howp)osfpossasy| | - 4- phenoxy- benzam de i n Exanpl e C2, g&¢a/uShm327idl e
conpound as a creamsolid; 'H NWR (CDClB): 8 1.83 (41-1, m, 2.69 (4H m,
3.01 (2H, t), 3.90 (3H, t), 4.24 (2H, 6.92-6.96 (2H, m, 7.03 (1H, d),
7.43-7.53 (3H, m, 7.72 (21-1, d), 4%9 (1H dd), 25 7.98 (1H, d), 8.15

(1H s), @,mz;gplgyj d). Exanple C7
3-[3- Met hoxy 4- (2-pyrrolidin-I1-yl-ethoxy)-phenyl]-7-phenyl-IH qui nazoline-2
, 4- di on-BeMeshaxy-4-(2-pyrrolidin-1-yl-ethoxy)-phenyl]-6-phenoxy-3 H-

2 Am no rrolidin- 1 yl - et hoxy) - phenyl ] - 4- phenyl -
benzam de% F‘é‘i{gﬁ% (é)jjé%‘fz'ﬁg'ﬁ"{p e manner

2- am no- N—CB}OF@—Qhﬁﬁ‘G’Ueﬁz&aa@M'[M&ricﬂ] ('6'00mg, 3mmol) was suspended in
1-yl - et hoxy) - phenyl ] henoxy- benzam de in ExXanple C3, gave the title

conpodnd;d IWTGBW@@B@%@D]E@W (IJSGQd with ogalylchlondeN@ml) @UABIF: (1birap)8 D 4H rr)

(2 137 ég?’stl@%% %ﬁn@é{ke e%%e)év:f%f %%e g%ﬂl’rrea)\xﬂg%geéiédz rﬁg‘r 1?]}1%0i1r 6T}6e2so v<e§H 1
5713 62 f; E-ezl;wnis?llnloge@h v(z&ud-hnddhe res/niue ldissolyed &l ditlsebnictitiie ¢i ®hhyhd et her / HCA
d

3-[ 3- Met HERRLRS ﬁufcfs%‘{/erl}’ gquhd?lﬁﬁiresﬂn (@tlrunslie. prPasy ind dmeghoryt4-- phenoxy- 3H

qui nazol 'Mil@ﬁel Hiétﬂgx henylamine C$650mg, 3mmo]|%OTh mi ture WTS Sﬁmeﬁenyl

2- am no- N-[ 3- net hoxy- 4 Y)é)prr0||n1yl 10

benzdfh deRT E)rdlﬁmoersab'@n fileredyeevaporated, apil the residue punﬁed by flash
2- am no- N- 3

A bR ChdehaR L Rloktth denses aameqss mmanian s EHaT | ¢ o

d;N-[3- h& DG H, 3.02
?ggpog)n 1\:/% [ AL e%y@ 2 ohélgx %— iﬂﬁthﬁ)ﬂ?} %H’ngl élﬁiroéb%hharﬁlhe a@a?ﬂ c(vgd) n‘)7 04 (1

H d), 7.fgamy 52 (3H, m, 7.70-7.91 (3H, r‘r) 7. 91 (1H, d) 8.32 (1H, d).
15 Examphgy IR (cDCly): 5 1.86 (4H, m), 2.68 (4H, m), 2.98 (2H, 1), 3.87 (3H, ), 4.16 (2H,
15 t),6.87 (1H, d), 6.94 (1H, dd), 7.34 (1H, d), 7.56-7.64 (3H, m), 8.09 (1H, d); m/z
[AP+] 420 (100%, (M+H"), 422.
A solution of this material (210mg, 0.5mmol) in DMF (2ml) was treated with phenol
(94mg, Immol) and sodium hydride (60% oil dispersion, 36mg, 0.9mmol) then the
mixture heated to 60°C for 48h. The solution was cooled, evaporated and the residue
20  suspended in dichloromethane and filtered. The filtrate was evaporated and purified
by flash chromatography on silica gel (eluting with methanol - dichloromethane -
aqueous ammonia) to afford N-[3-methoxy-4-(2-pyrrolidin-1-yl-ethoxy)-phenyl]-2-
nitro-5-phenoxy-benzamide (200mg, 84%) as a yellow wax;
'H NMR (CDCl3): § 1.80 (4H, m), 2.62 (4H, m), 2.92 (2H, t), 3.82 (3H, s), 4.12 (2H,
25 t),6.83(1H, d), 6.93 (1H, dd), 7.03-7.11 (4H, m), 7.26-7.41 (2H, m), 7.43 (2H, m),
7.77 (1H, m), 8.11 (1H, d) m/z [AP+] 420 (100% M~+H").
A solution of this amine (100mg, 0.24mmol) in ethanol (10ml) was treated with 10%
palladium on carbon (50% wet, 100mg), and hydrogenated at RT for 12 hours. The
mixture was filtered, and the solvent removed in vacuo to give 2-amino-N-[3-
30  methoxy-4-(2-pyrrolidin-1-yl-ethoxy)-phenyl]-5-phenoxy-benzamide as a white waxy
solid, a portion of which was crystallised from EtyO / HCl to give the hydrochloride

salt



7- Al lyl oxy-3- [3-meth oxy-4-(2-pyrrolidin-1-yleth oxy)ph en yl] -3Hqu in
azolin-4-on e hydrochloride. 4-allyloxy-2-nitro-benzoic acid allyl ester
[J. Org. Whaeni3u887, 52(18), 4086] (0.21g, 20 0.8mmvl) waeTdisezad7yed in
et hanol (5m ), and 40% sodi um hydr oxi de added (5nml). The m xture was
stirred for 16h then acidified to pH4 with 2M hydrochloric acid. The

m xture was extracted with ethyl acetate (3 x 25nl) and the conbi ned

organi ¢ 'phRsas(EREHSS Wb h obii e, 61%5@197, 28, b@)d3(3b(q i%#g gﬁg%ﬁmt rated to

yield 4- allyl oxy-2-nitrobenzoic acid rovvn sol i 1H NWVR
(DVBO) S 44387 b3k 5(5ni2H2 ), 65629H5d)467w998 (®H) m)57. 9@—76M2(TH( m), 13§, 7.28-

2id (o 188 s Ds RERhads bl TP Gl iaobioitine ([ i) and oxal v
chl ori de A@olat‘ftﬂﬁ obhd Ee bHSY dmmdni@ne G38E00. 1Wn deh%rmnéihuﬁ@EmEest irred

under _ argon for | hr and concentrated to yi nzoyl

chl or Pde, Wasrclifigtywith § dsens of THa\ mggfate¢m1t§ b niteith é@@ul e deep

di chl oro tion of

3" ot oy g 3ol iR n QAR AR Bple@ DBUSIAEERURES HbBNC 1 gy,

0. 66nmol )urmhtiasucr [ "Hhémﬂhaam was i’echﬁrreg in ﬁzcﬁa lambth)e residbenpuriied &3/ f(a384 80

PCT/ US02/ 2740 41 di chl.oro thane The m xture was stirred for 90 m nutes,
then the CEITAPHAPHASHSCa g FuLBs ithmedag dichIRmethans - @gre¥sat e (25m),
and bri neuntdenrk 3))to gn'bethl%?iﬁEQHﬁpmwﬁEh@x@sﬂam%QaﬁﬂngWﬁ@l sAted to yield
4-al | yl oxy- N-[ 3- met hoxy-4-(2-pyrrolidin-|-

yl et H@xy)tpﬁﬂthIQLMtH(E)le@ﬂEam de a brown solid (191.5ng); 5 1H NI\/R

CDC13) S

521 (bm TR (305 821 Pisty GFf 2e) BB ) B mE 28 oS i 11y

6. 75- 6. 77, 92(€1LH 34’1'))46@ (98; @ 7968 1¢md)lﬂz (2?1 ?-7716L72(7@m th),H)45 @H4E:) 7.50 (d,
2H) , 7577 Ia( Hiﬁj ution of this material

(191. 5ny, @)“@ﬁfﬁﬁj N 1%@%%(1%@9 8éH{,d3erpW| se toa 10 stirred
suspensi on of iron powder (72.6ng, 1.3mol) and ammoni um chl ori de
(115.8nmg, 2.17mmol) in water (5ml). The m xture was heated to 800C for
90m S, Exwmplad¥2 filtered through celite. The filter cake was washed with

di chl or ongt.hane
rgéi?a-l@ft‘eth0xy-4-(2-pyrrolidin-1-yl-ethoxy)-phenyl]-6-phenoxy-3H-quinazolin-4-

one

A solution of 2-amino-N-[3-methoxy-4-(2-pyrrolidin-1-yl-ethoxy)-phenyl]-5-

phenoxy-benzamide [Example D1] (25mg, 0.055mmol) in 1,2-dichloroethane (1ml)
20  was treated with triethylorthoformate (2ml) and the mixture heated to 80°C for 16

hours. The mixture was cooled, 1 drop of DBU added and the mixture evaporated.

The residue was subjected to flash chromatography on silica gel eluting with

(methanol - dichloromethane - aqueous ammonia) to give the title compound;

'H NMR (CDCl;): 5 1.83 (4H, m), 2.67 (4H, m), 2.99 (2H, t), 3.88 (3H, s), 4.22 (2H,
25 t1),6.89-6.92 (2H, m), 7.01 (1H, d), 7.08 (2H, d), 7.17 (1H, t), 7.38 (2H, t), 7.53 (1H,

dd), 7.76 (1H, d), 7.84 (1H, d), 8.05 (1H, s); which crystallised as a pale yellow HCI]

salt on treatment with 1M HCl in ether.



(10m ) and water (10m ). The organi c phase was separated and the aqueous

| ayer basified with saturated sodi um hydrogen carbonate. The aqueous | ayer

was extr awoeadoiBswm th di chl oronmethane (3 x 1 Orl) and thePcorisongai4or gani c

| ayers washed with brine (10m ), then dried (MgSO4) and concentrated to

yield 4-allyl oxy-2-am no- N[ 3- 44

nmet hoxy- 4- (2- pyrrol idi n-1-yl et hoxy) phenyl ] -benzam de as a yel | ow gum

1H NVR (mpﬁh56-1.82 (bm 4H), 2.62-2.64 (bm 4H), 2.92-2.85 (t, 2H),

3.85 (s, 3H), 4.12-4.16 (t, 2H), 4.51-4.53 (m 2H), 5.28-5.42 (m 2H),

5 63 ( bs, 3-B3-HMetBox94- (Myﬁrdﬁ@in(—hayl-tﬂboxyhphax)al Gpheoxyt Hl-quin2®lige29 (dd,
685? 1(m 3H), 7.29-7.38 (d, 1H), 7.62 (s, 1H). This material was

treated | {H®ame manner as 2- ani no- N- [ 3- met hoxy- 4- ( 2-

pyrroli lesthbn@fMﬁMﬂo- Métho iﬂdh&lﬁflz Da ek ]-& Q] in the
met hod of Exa fordé’all ﬂ y[)%lﬁ@:%ﬂ(z pyrrolldln I

oXYy- - met hox
25 yI ét hashen ngmnm[@xamﬁmhwmn@ O\iﬁmm mgh@llqrgmauhpn%@m rom et her -

NVR ( CDC13
0. 12 o Mttt ek LhipSRTRANDGBR Rol:d PindD) bty DBY (D) eV (0E1S)
g gé (bs, midthre vah.?s@gl;ré(% Zt%({)'f@diﬂ4 Hddys thén 3?&;5rdiéﬁ frdicthe 2ddjdue @ug?ed?ib%g E (rjn ]1.I|:|)|)
8. 23- 8. 27%%% atogree*%ofsﬁfj%asgel i‘?li)mngl‘ﬁith?eglﬁél 14131“0&%1 8833480
PCT/ US02/ 22,24k axﬁ%om%)(t%rglf@thp%ﬂg cgﬁrgﬁ{dmxy 4-(2-pyrrolidin-1 -yl-eth

oxy) - phenyl ] -6-phenoX benzo[d] [1,2,3]triazin-4-one

5- Chl ©r o- NMRQ@EEii)IﬁﬂééI(‘H‘L[IA) ard @K, b(sa,00T(4EB mmp B 03 RN, 9. 5sPeded | n 5

rop) - G L2l O TR R al o B B STt 23 R Rb e b Gtdtea it ter

1 hour. The1 $PHVEMvhichRsystRHRM Q6 a whitédPCIGaRBE tieBtndnesiitu HGIS®! ved in
di chl oronethane (1OM) and treated successively with D EA resin (3.

| mol / g, atheBg) and 3- net hoxy-4-(2- pyrrolidin-1-yl - et hoxy) - phenyl ani ne
(650mg, 3mmol). The m xture was stirred at 10 RT for 16 hours then
filtered, evaporated, and the residue purified by flash

15 Example D4

3-[3-Methoxy-4-(2-pyrrolidin-1-yl-ethoxy)-phenyl]-2-methyl-6-phenoxy-3H-
quinazolin-4-one
A solution of 2-amino-N-[3-methoxy-4-(2-pyrrolidin-1-yl-ethoxy)-phenyl]-5-
phenoxy-benzamidc [Example D1] (25mg, 0.055mmol) in 1,2-dichloroethane (1ml)
20  was treated with triethylorthoacetate (2ml) and the mixture heated to 80°C for 2 hours.
The mixture was cooled, 1 drop of DBU added and the mixture evaporated. The
residue was subjected to flash chromatography on silica gel eluting with (methanol -
dichloromethane - aqueous ammonia) to give the title compound,;
'H NMR (CDCl;): § 1.83 (4H, m), 2.27 (3H, s), 2.69 (4H, m), 3.01 (2H, 1), 3.86 (3H,
25  s),4.23(2H,1), 6.72 (1H, d), 6.77 (1H, dd), 7.00-7.06 (3H, m), 7.14 (1H, 1), 7.36 (2H,
dd), 7.48 (1H, dd), 7.67 (1H, d), 7.77 (1H, d); which crystallised as a white HCl salt
on treatment with 1M HCl in ether.



chr omat ogr aphy (net hanol - dichl oronmet hane - aqueous amonia) to afford
5-chl oro-

N- [ 3- met Ryw343348¢ pyrrol i di n- 1-yl - et hoxy) - phenyl ] - 2- ni t r oPo&rusarnsaieo as a
yellow foam 'H NWR (CDC13): 8 1.86 (4H, n), 2.68 (4H, m, 2.98 (2H, t),
3.87 (3H, s), 4.16 (2H, 151t), 6.87 44 H d), 6.94 (1H dd), 7.34 (1 H
d, 7.56-7.64 (3H m, 8.09 (I H d); mz [AP+] 420 (100% (MtH+), 422. A
sol uti on Bkampiespgaterial (210ng, 0.5mmol) in DVF (2nml) was treated with
phenol (94ng, | mmol) and sodi um hydri de (60% oil dispersion, 36ng,

0.9nmol ) @ ore-phenyl)ed-63-methaxy-4-2-ppcolidin-Ughethpiy)-pldnyl - Y- was cool ed,
evapor at eg R3%N8 JLesi due 20 suspended in dichloromethane and filtered.
The filtrate Was eygﬁorated and purified by flash chromatography on silica

gel (el ut #'rchlvtothnitrl biphélyl {1. Aintdt| ORMESAIAEE; 1946&H03D BT AP Thitlol 0 af f ord
N- [ 3- net hoxy- 4- (2- pyrrolidin-1-yl-ethoxy)-phenyl]-2- )
ni t r o-5- piahdig W@HQWB@Q@@@-H% THEAGanl)p they potassingy triusoxide-p RASRR (CDC13): 8

.83 (11 G 85t Ty st yhg socted i L3 iy oty 27450
(2H, m, -chlor6forfrlintTH{6mI} wht slowly-fintebjlucadz mpikaihing 2s (chijievatheHAfter A _
o020 Shr 3RS S o SRy P DL it

gogin's ﬁoTh [u?féﬂ.?) f SvateVeEohil) LR SGhacRl dithBcHSbMRMHank SIS flodiREUO tO give

met hoky - 4wgopwyhiaddtyi ash chroptategrapiyon plerpsing Sichleomgihanenhexaneias as a white

lid | f whi ch,. tallised.f Et20Q /. HJ to gi
e nyer ok § e LdpRig 1 it R ) B RS BIAIL S 30 kel o) s
1.99 - 2-MWH,(CDIGL):&SSZ(@ZHH;8bﬁ))(,d;3H§9.7((3HH;b7S.¢8 (sJ1HA77(53Kd) =L, 4. 38
(2H, bs), 5.5 (2H bs), 6.66 (111, d), 6.78-6.98 (6H, m), 7.20-7.24 (1H,
m, 7.36 7P0{d)2K) 8.06 (1H, brs), 12.5 (1H, brs) mz [AP+] 448 (100%

i), SRS BAAER TRy 07 5 ARBID B SR
wi t h bt yinethaholid ed{ubd telhoxide (d& eyl ; Oy i) gEheqnixture waorefbcked forelditmiued y. Aft er
1 mnute, un eya}/é%%. | }rllet sro \(fje%% ags g\sa%%\rlgtesdeand the residue diluted in 1,4-dioxane
(15ml) and water (1ml), then a few drops of concentrated HCI were added. The
reaction mixture was stirred at 100 °C for 4 hours. The solvent was then evaporated
and the crude mixture purified by flash chromatography on silica gel (eluting with
20  dichloromethane in petroleum ether) to yield the 4'-chloro-4-nitrobiphenyl-3-
carbaldehyde (0.32 g, 1.26mmol); m/z (APCI-) 260 (40%, [M-H]"), 231 (100%).
This aldehyde (0.32 g, 1.26mmol) was dissolved in acetic acid (5 mL) and sodium
perborate (0.23 g, 1.5mmol) was added. The resulting mixture was stirred at 50 °C for
16h. The mixture was cooled, the solvent was evaporated, ethyl acetate was added and
25  the organic layer washed with water, dried over MgSO, and evaporated to yield the
4'-chloro-4-nitrobiphenyl-3-carboxylic acid (0.14 g, 41 %); m/z [APCI-] 276 (100%,
[M-H"], 247 (60%).
This acid (0.14 g, 0.5mmol) was dissolved in dichloromethane (2ml) and oxalyl
chloride added (87ul, 1mmol). The mixture was stirred for 60 min at room
30  temperature under argon. The solvent was evaporated and the residue added to a

solution of 3-methoxy-4-(2-pyrrolidin-1-ylethoxy)phenylamine [Example A4]
(0.10g, 0.44mmol) and triethylamine (70pl, 0.5mmol) in dichloromethane (4ml). The



until basic. The solvent was renoved in vacuo and the residue purified by
flash chromatography on silica gel (eluting with nethanol -

di chl or onwDIaNE3480 aqueous ammonia) to give the title conpoarcsowbizan
crystallised as a pale yellow HC salt on 10 treatnment with IMHO in
ether; 1H NMR (CDCL3): 8 2.11, 2.25 (4H, 2xm, 3.07 (2H, m, 3.53 (2H, m,
3.88 (3H, s), 3.92 (2H, m, 4.61 (2H, t), 7.08 (1H, d), 7.12 (2H, d),

7.16-7. 27mg)§|?_e w‘%’sgég%rgg%ing%m roorfr t@r%pérlﬁire Biter a?gozgn& Hidn Whshed- 20 (1H d),

12.9 (1H,
[ 3- Met hoxwith a f@upyed ajueolisrsolitiph -of NaBlGO:-(fmErand]bride phrahoXlye @gawjui nazol i n- 4-
one A solution o

2- ani no- a{/%f-%td{ﬁi&s!waﬂrlgsﬁmeomlmnﬁ-eV_LaPW-teé% Mg esidup pryified by flash

phenoxy- bapéatoSaphiSABIMES s E1uliR® Wath rRetRaRIMRlchldrBméthdndll &)1 or oet hane
(ImM) 20 was treated wthtriethylorthoformate (2ml) and the m xture

heat ed t cargmoniphd'-Cloanedrmitrobipleenyi- tcarboxyhsaad 63-mgthoxydr @ppyofoliddl -added and
the m xture evaporated. The residue was s chropmat ogr aphy

bj ected .to fl ash

on sil i caylg@pxupirnyhigmide was qhiainghinoi4% Y"GldléJ H{/‘gﬁ%‘)er@mg%(&%%%bﬂ§ amoni a)
t [ t I . ( : 7 (4H, ,
299 (o1, 10y POUAG DRV Blinmbi b ighihahtnipRag amhal oo #5701 iy
d), 7.08 hixdd inlwate? (2idl) @adH4'-¢hloro74-Bifrobiphienytl)3-carb®Fli¢ bdid,[3-naedhoxy74-76 (1 H,
d, 7.84 (111, d),.8,.05 H, ;. Whi tal i sed I | HCl
Shi ¢ o eRi- ey PR TS et Furelsten Berr BB 35740 44
Exanpie DR1eOH (22m1). The mixture was heated at 80 °C for 90 min and then filtered while hot.

-P

[ 3- Met hox%; 4-( rrolidin-1-yl -ethoxy)-phenyl]-6-phenoxy-I| H qui nazol i ne-
2, 4- di oneDxhigomethanre @0mI) was added to the cooled filtrate. The organic layer was

phenoy- AT Al FE B Bl eos SR T R SR e (1t
was treat éfeddnidihe el vl apdrdted @aiied £yéllbnBum OThiswak Hissalned iBL2-( 1 drop) .
The mxture was stirred at RT for 4 Kours t hen ev,a{])'lgrated and t he residue

purified #ghlofqetiane EHinalardiietiyirthoiomats @mlydihe paiktwrs was ke f hano! -
di chl py omggihane, argon, then after cooling DBU (0.2ml) was added and the mixture was

stirred for 10 mins at room temperature. The solvent was evaporated and the residue

purified by flash chromatography on silica gel (eluting with methanol —

dichloromethane - aqueous ammonia) to yield the title compound as an orange gum,

"H NMR (CDCly): § 1.78-1.86 (m, 4H), 2.65-2.78 (m, 4H), 2.99 (t, 2H), 3.89 (s, 3H),
20 4.22(t, 2H), 6.92-6.95 (m, 2H), 7.03 (d, 1H), 7.45 (d, 2H), 7.63 (d, 2H), 7.83 (d, 1H),

8.00 (d, 1H), 8.13 (s, 1H), 8.54 (s, 1H);

which was converted to the hydrochloride salt by treatment with a solution of HCl in

ether.

25 Example E1
3-[3-Methoxy-4-(2-pyrrolidin-yl-ethoxy)-phenyl]-6-phenyl-3 H-thieno[2,3-
d]j1triazine-4-one
6-Phenyl-3H-thieno[2,3-d][1,2,3]-triazinone (Indian Journal of Chemistry, 9, 1971,
1209), (100mg, 0.44mmol) and 3-methoxy(4-pyrrolidin-1-ylethoxy)phenylamine
30  (103mg, 0.44 mMol) [Example A4] were refluxed in xylene (5ml) for 16h. The
solvent was evaporated and the residue purified by chromatography on deactivated

neutral alumina (eluting with ethyl acetate - methanol) to give 2-amino-5-phenyl-



aqueous ammonia) to give the title conpound; 10 1H NVR (CDC13): 8 1.84 (4H,
m, 2.0 (111, brs), 2.74 (4H, m, 3.03 (2H, t), 3.82 (3H, s), 4.23 (211,
t), 6.77-W084/08338) m, 6.98-7.03 (411, m, 7.12 (1H, t), PCIWSEY/BG4(3H m),
7.71 (111, d); which crystallised as a white HC salt on treatnent with 1 M
HQ in ether. 15 Exanple D4 3-[3-Metjy
oxy-4-(2-pyrrolidin-I|-yl-ethoxy)-phenyl]-2-nethyl -6-phenoxy-3H

qui nazol i h@&eyem%ek Id R BLmethoxy-4-(2-pyrrolidin-1-yl-cthoxy)-phenyl]-amid
3o o N AORET SaBOL AR Plmptigny 42y shongrep-amic

phenoxy- barkB&myighl; [ Exanpl e DI] (25ng, 0.055mmol) in 1, 2-di chI or oet hane

(L) o ZOstSRak [CBERS Y16 Pl LA B4 B DAPISHIEL Fak PP 28, B0 X2,y g
the mxt um) ewar(orm)ed 39'(hQH)F'B$I(&HJQH9/aﬁ1§(t 118y tred (Houflj aghy (ghpmmat ogr aphy
on silica eluting wt met hanol - hi or omet hane - aqueous anmoni a)

to gi ve theél £~$§Hé %Wtﬁlﬂ;bﬁ(mm{l @M@:fLEaSﬂ 438 [BS1@436, m), 2.27 (3H s),

2.69 (4H, ), 6.72 (1H, d),
6.77 (11-3@ 8’3)%“%(%96@4@13%%5 @tﬁ?ihﬁtyfﬁ“?‘%‘?@gﬁ)(éu dd), 7.48 (1
H, dd) 7diéMofnkthaine (hml) 4t rBB’m(témbbrath)e Thieicelleqirydicaivhs perificasbyaflashi t e HC
sal t [fau_eat ment. Wi th_ 1M i.n ether. WO 03/033480 PCJ/US02/ 32740 45
Exanpl e %metgg@m%pg s%tﬁ%ga (ylugng mth ‘E hloromethane — methanol — aq.

oxy-4-(2- %Bglla)@ggvelﬂﬁélmﬁtcg%wndahenyl] 3H qui nazol i n-4-one
4'-Chloro-4-nitro . Amer. Chem Soc; 68; 1946; 404] (2.749,

11, 7nifbl ) H BMRECBOES D T8 (s, AHDVE7{ QORH), Z(HEL( B8 Ydd,{1fB7. poidds si um

73¢ cnent - 2araeel SRS ARG PERG e el ath e b PP T oncea

maintaining this tenperature. After a further 1 mnute, the reaction was
quenched with acetic acid (5m). The m xture was poured into water (200ml)
and ext r 2BX&WPiES di chl oronet hane. The crude product 10 was purified by

flash chromahpahsRY-2 byttdiidiityl-hloRP)-Fheéii6-BREI A A- tidlXRRe as

15  d]pyrimidin-4-one
2-Amino-5-phenyl-thiophene-3-carboxylic acid [3-methoxy-4-(2-pyrrolidin-1-yl-
ethoxy)phenyl]-amide [Example E1] (28mg, 0.064mmol) was stirred at 95°C in
triethyl orthoformate (5ml) for 24h . The mixture was cooled, 4 drops of DBU added
and the volatiles removed. The crude product was purified by chromatography on

20  silica gel (eluting with dichloromethane — methanol — aq. ammonia) to give the title
compound.
"H NMR (CDCls): & 8.06 (s, 1H), 7.73 (s, 1H) 7.68 (d, 2H) 7.42 (t, 3H), 7.35 (t, 1H),
7.01 (d, 1H), 6.92 (s, 1H) 4.23 (t, 2H), 3.92 (s, 3H), 3.00 (t, 2H), 2.68 (m, 4H), 1.84
(m, 4H).

25
Example F1
3-[3-Methoxy-4-(2-pyrrolidin-1-yl-ethoxy)-phenyl]-6-phenyl-3H-thieno[3,2-
d]pyrimidin-4-one
A solution of 3-[3-methoxy-4-(2-pyrrolidin-1-ylethoxy)phenyl]-2-(methylthio)-6-

30  phenylthieno[3,2-d]pyrimidin-4(3H)-one [Example F2] 80mg (0.16mmo]) in ethanol
(10ml) was treated with Raney Nickel [W10, 50mg] with stirring at room temperature

for 1h. The solvent was evaporated and the residue purified by reverse phase



el uents) to give 4'-chloro-3-(1, 1-di chl oro-net hyl)-4-nitro-biphenyl in 63%
yield; "HNW (CDC13): 6 8.33 (s) 1H, 8.10 (d) 1H, 7.7 (d) 1H, 7.68 (5s)
1H, 7.55 wad)3/@s3480 7. 50 (d) 2H. PCT/US02/32740

4' - Chl oro-3-(1, 1-di chl oromet hyl ) - 4-ni trobi phenyl (0.4 g, 1.26mmol) was

di ssolved in 15 nethanolic sodi um meggoxide (15 nL; 0.5 M. The mixture
was refluxed for 12 hours under argon. The sol vent was evaporated and the

resi due dbletaghd i ol HAN e RIBIAN VAT TEAT) givb IR few drops of

concentrate were a reaction m xture’ wa irred at 100 C for
4 hours. mepawdweatriflesosdeate sltapor ated and the crude m xture purified by

pet 1 of cum SEME(CPRAYE 0% b8 49 0 b G i o2 B (o H8LTBAT denyde

(0.32 g, gd ﬂ@sj*%ws)(d 1F1226 64*{%@' 1H),204% &411% 4[0M(lfﬁ m) P&(s( iﬁg%@m t,This

al dehyde was’ di ssol'ved in acetic actd ‘and sodi um
per borat e2Kp 3211-2 (Q}L ZH)QFT}I&J(IH) 4h448dded. The resulting mxture was stirred at
50 C for 16h. The m xture was cool ed, the sol vent was evaporated, ethyl
acetate was added and 25 the organic Iayer washed with water, dri ed over
MySO4 andEgxmpiw B2 ed to yield the 4'-chloro-4-nitrobiphenyl-3-carboxylic
acid (0.14 g, 41 %9; mz [APCI -] 276 (100% [MH], 247 (60% . This acid
(0.14 g, O I5mmeshexyd2-pyseahiding- )il?fh%}f)ﬂl‘%?)dhﬁt(ﬁ‘&wlmﬁ and oxal yl

chloride gg 1 re was stirred for 60 mn at room 30
?glﬁq 51(1&7&32 Wmﬁ $he!

tenperatu e so t was evaporated and the residue added
to a 1($ol G{Hhomyldf-arﬁmne]nlbph(qnedarbcﬁeymmracmll methyl-cktey [ledricastsr) (R BydaNiole [ Exanpl e

44 nd tri 70 5mmol ) ;i n di chl or onet hane
Cam S O T oA e RBae Lol bR D S 4kl e SRl rod for 80 mine
at room t@ﬁﬁ%&%&th@ne‘{@@ﬁl) tﬁérQQEblé‘t”&a ém&emi?@%yri/&lfdﬁx fL saturated aqueous
sol uti on of NaHCG3 and bri ne éerhe organi c m}f/er was dried over
9

MySO4, t heleﬁwwmhcnﬂmamr[axwpmq madlr: qmmhqm r(RQdent ueedshhe
gh;m;?g% Ptﬂye Hrrgd or n’ﬁgﬁ(pg%?t{)rﬁtgl gerg ég%‘ghe);ﬁl}% solveng rgrpl(l)\pedoagﬁttlpane - ag.
[ 3- met fox produbtdupiied 8 icHiomadto yﬁ}@tdiwiuaapgw (athtlrigidle magiemebt ai ned in 54%
yreld: %hc ﬁ)?grln;t arfé)aeto(g}voeo;ﬁ)ﬁ [3-methoxy-4-(2-pyrrolidin-1-yl-ethoxy)-phenyl]-
thioureido} -5-phenyl-thiophene-2-carboxylic acid methyl ester in 52% yield;
'H NMR (CDCls): & 10.60 (s, 1H), 9.14 (s, 1H), 7.90 (s, 1H), 7.65 (d, 2H), 7.40 (m,
3H), 6.97 (d, 1H), 6.88 (m, 2H), 4.20 (t, 2H), 3.89 (s, 3H), 3.73 (s, 3H), 2.98 (t, 2H),
20  2.66 (m, 4H), 1.83 (m, 4H). m/z 512 (ES+) 510 (ES-).
This ester (300mg, 0.56mmol) and potassium carbonate (162mg, 1.17mmol) were
suspended in dry DMF (5ml) and treated with a solution of methyl iodide (83mg,
0.59mmol) in DMF (1ml). When the addition was complete, the mixture was
evaporated. The residue was purified by chromatography on silica gel (eluting with
25  dichloromethane — methanol) giving the title compound in 50% yield;
'H NMR (CDCly): & 7.72 (d, 2H), 7.45 (m, 4H), 7.05 (d, 1H), 6.90 (dd, 1H), 6.81 (d,
1H), 4.52 (m,1H), 4.41 (m, 1H), 3.87 (s, 3H), 3.37 (m, 2H), 3.21 (m, 4H), 3.52 (s,
3H), 2.08 (m, 4H).



I ron powder (45ngy, 0.81mmol) and ammoni um chloride (72ng, 1.35mol) were

m xed in water (2ml) and 4'-chl oro-4-nitrobiphenyl-3-carboxylic acid

[ 3- met hoxwyoas/o$Rs8pyrrolidin-1-yl et hoxy) phenyl ] am de (0. 13PgT/iB0272mom| )
added, dissolved in 10 MeOH (2nl). The m xture was heated at 80 C for 90
mn and then filtered while hot. D cldoronethane (30ml) was added to the
cooled filtrate. The organic | ayer was washed with water (10O ), saturated
aqueous NekkmBle(EPm ) and brine (10m ), then dried and the solvent
evaporated to give a yellow gum This was dissolved in 1,2- dichloroethane
(10m) an%rIQM@hhyy-df(pmfobdrmlerl-emwy)phmal Grphenyle-tidexa-28tdikpdrof or 15 16h

under ar DBU (0. 2ml) was added and the m xture was
P o BB a¢ e T

stirred for erature. The solvent was evaporated and the

resi due pyBi[BiMethbyy- fu(a:wn@hdlamayloan@@*)aph@ﬁylptﬂmﬁadgﬁis diehyting with
met hanol - .di chl ororret hane - ;ly}e us ammoni a ﬂz d the title conpound

as an estgr [Example %Zs] (@RPmgH).2mmopswas 78 (m 45|)
2 99 7.03

o 45?%*6 é)tgﬂtsﬁ%gw?” fos 1 oA prodidhywad cffeched o Thg &dea, £+ 07 (31,
8 5:}1 gssofdﬂ)t;omw&hamaﬁllMW@rrdicEd to the hydrochloride salt by treatnent
5 13- et nak M EDIw b1 @3t ) AR, BIRASNE M6 @ho 2,5
1 triazi negf40omt, Gzrﬁhgwl(s %hf?tbpgggiﬁ) 3 ﬂi(%l,m)?)i 76 (ﬂlalHj‘W? Kd+di an

Journal of Chemistry

3- net kﬁ)xy‘ﬁ&ﬂ,@Sf)dVBdl n- 1 yl et hoxy)phenyl am ne 30 (103rrg 0 44 m\vol)

[ Exanpl e A4] were refluxed in xylene (5ml) - -for 16h. The sol vent was
evaporated and the residue purified by chromatography on deactivated
neutral akEwasmpk Geluting with ethyl acetate - nethanol) to give

2-am no- 5: phenyl WO 03/033480 PCT/ US02/ 32740 47 thi ophene- 3-car boxylic
acid [3- n%ﬂ%%eﬁhaxx-é (a;nyrrmlpcbnﬂ -yl= wpwwWH-éﬂehﬁywymwle-ﬂ# 38%yi el d;
"H NWR (CjiGha): 8 10.7 (bs, 1H), 9.4 (s, 1H), 7.90 (s, 1H), 7.62 (s, 2H),

f-o §5d 6-Nitroindanone [J.Med.Chem., 19, 1976, 472-475] (900mg, 5.0mmol) was
suspended in dichloromethane (25ml) and trifluoromethanesulphonic acid (0.05ml)
added. The resulting solution was cooled on ice. In a second flask, m-
chloroperoxybenzoic acid [55%, Aldrich] (10g) was suspended in dichloromethane
and stirred for several minutes. The insoluble material was removed by filtration

20  through a hydrophobic membrane and the filtrate evaporated to give a white powder.
A portion of this material (2.6g) was added portionwise to the indanone and the
resultant suspension stirred for 72h at room temperature. The reaction mixture was
diluted with dichloromethane (10ml) and aqueous sodium disulphite (20%; 10ml).
The aqueous layer was extracted (30ml x 3) with dichloromethane and the combined

25  organic layers washed with saturated aqueous sodium bicarbonate (20ml) , brine
(10ml), and dried (MgSO,) to yield crude 7-nitro-chroman-2-one as a brown solid
(1.1g, ~70% pure);

'H NMR (CDCL): 8 8.01 (dd, 1H,), 7.91 (dd, 1H), 7.40 (d, 1H,), 3.14 (d, 2H,), 2.86
(d, 2H,).

30  The crude 7-nitro-chroman-2-one (1.1 g, approx. 4.2mmol) was dissolved in

tetrahydrofuran (15ml). Pyrrolidine (0.35ml) was added and the reaction mixture

stirred for 1 hour. The solution was adsorbed onto silica and eluted using methanol in



1H, 7.48 (d, 2H), 7.39 (t, 2H, 7.3 (dd, 1H, 7.18 (t, 1H, 7.01 (d, 1H),

4.29 (t, 2H), 5 3.80 (s, 3H), 3.51 (m 4H), 1.98 (m 4H); mz [ES+], 438,

[ ES-] 436wOTmhios34smt eri al (50ng, O0.114nmol) was treated w PoThsOYB27M0 trite

(I M) in dichlonmethane (5nl) at roomtenperature. The crude product was

purified by flash chromatography on sglica gel (eluting with

di chl oronet hane - nethanol - ag. ammonia) to give the title conpound; 10

'H NNR(cm@m}om&hMH bty 4-lirs dogh)- Rbdreol% - (dd, 1H),

7.15 (dd, 1H), é%ﬁ) &/ ?h g) bl dnﬁ ﬂ?mﬁ%'dh Oge%igs oH), 3.67
(m 4H), @t talzledarsabmmhé(ﬁ@or@g,3[@rweolhoxy 4- (2 pyrrol idin-yl-eth

>N ho- o bNBREBRY o710 G B8y T, 7 Caa 8} 7 @' Fa: .07
[ 3- met hoxmn42H)23msr(ﬁpr9h3100ccruIZH)thom pASNYYA (RMrgeM bgs.k1l] (28nyg,

0. 064mmol ) was stirred at 9 triethyl orthoformat ) for 24h. The
m xt urse \Aﬁv{+Hé‘oll@1m,)4 drops of DBU added and the volatil es renoved. The
crude prng \ urlfled b chromatwgraphy on 20 silica gel (eluting with
di chl oro 99’2“!3&1’46@’1 as dissebysddn dipethy amapids (1001 a8dnpound. ' H

(N"[VR g_l(_:DDC]-ﬁatassﬁnﬁ c%oﬁzﬁe gﬂ%@% ag%eZl?’f(ﬁﬁ)we& '% égczo%tg%’e (8 §I)n&23 %m(ﬁ H')F RE) 0(7) ?5
2 12].) 2. 68olmen \4!&9 stlrl_‘cdﬁ‘ér 5 homrs,4hén ccﬁi&elﬁmmbllnefaﬁko The residual 011 was

g] E)ir :Vﬁ]t gg?ﬂl&o%%jzbe%xr , Oqﬁ]?ﬁ&ﬁetg? (gorﬁb Oé( ¥?200 g(aIIH) he aqﬁggug)iaye:r)’ 'e_:i)-(tg'ebclteedno[ 3, 2-

oneny  hi SRSIA SefAE Pl st oA B Miahes2i g RES Mgl Lahdy |
et hanol  @(HéENMgS@H ahdeazt;mhtwi tohyi&lde(2-mktbley-4Hniitchheh@dgipyntolitiinst rri ng at
roomterrpgilature for I h, The solvent was _evaporated and the residue

purified ByProawsaeanablackhel300massimmpel; uso2/ 32740 48
'"H NMR (CDCL): § 7.78 (dd, 1H, J=8.2 Hz, 2.2 Hz); 7.68 (d, 1H, J=2.2 Hz); 7.36 (d,

1H, J=8.2 Hz); 3.93 (s, 3H); 3.46 (t, 4H, J=6.6 Hz); 3.34 (t, 2H, J=7.7 Hz); 2.55 (1,
15  2H, J=7.7 Hz); 1.89 (m, 4H)
This amide (900mg, 3.2mmol) was dissolved in tetrahydrofuran (150ml) and treated

with borane:tetrahydrofuran (1M, 10ml). The reaction mixture was heated to 50°C for
4 hours, followed by a further addition of borane:THF solution (10ml). After heating
for a further 16 hours, a third portion (10ml) was added, and heating maintained for a
20  further 3 hours. The reaction mixture was cooled and methanol (10ml) added,
followed by conc. hydrochloric acid (0.5ml). The mixture was heated to 80°C for 1
hour, then evaporated in vacuo. The residue was partitioned between ethyl acetate

(50ml) and H7O (50ml), the aqueous phases extracted with ethyl acetate (3 x 50ml)
and the combined organics washed with brine (20ml), dried (MgSO4) and evaporated.

25  The resultant crude brown oil was purified by chromatography on silica gel using
methanol in dichloromethane as eluent. 1-[3-(2-methoxy-4-nitrophenyl)-propyl]-
pyrrolidine was obtained as a clear oil (186mg, 22%);

'H NMR (CDCls): § 7.80 (dd, 1H,); 7.78 (d, 1H); 7.29 (d, 1H); 3.93 (s, 3H); 3.20 (m,
2H), 2.82 (m, 2H); 2.68 (m, 4H); 2.16 (m, 4H); 1.86 (m, 2H).

30  This amine (186mg, 0.7mmol) was dissolved in 4:1 mixture of ethanol: THF (20ml),

and palladium on carbon (10% wet paste; 100mg) added. The mixture was stirred



preparative chromatography (using acetonitrile - water - TFA) to give the
title conpound as a trifluoroacetate salt; '"H NVR (CDC13): S 8.25 (bs,
1H), 7. 76W0d3/02Hp9 7.61 (m 2H), 7.50 (m 3H), 7.05 (d, IPCHUsI539® (d, |
H, 6.94 (dd, I H), 4.46 (t, 2H), 4.00 (m 2H), 3.89 (s, 3H), 3.64 (t, 5
2H), 3.12 (m 2H) 2.18 (m 4H) 448 Exgpple F2 3-

[ 3- net hoxy-4-(2-pyrrolidin-1-yl ethoxy)ph enyl]-2-(nethylthio)-6-

henyl t hi 5 il Be - 5: Phenyl 3-
i opheneamhas s ePafy B Midhaf o280 S0 iecd & Mo aiagha aimoryed and 2, 2

Bi s pyridyd yiélﬁi3%@&1&%/-&[(9fﬂyﬁ*@]idﬁ@ﬂyl-&oﬁﬂi?lﬁg%ﬂylﬂiﬁfn% adlh T8RuMed din

di chl oronet hane (20ml) then a solution o nmet hoxy(4-pyrrolidin-|I-
yl et hoxy) PH8ME Aokie [ Exanpl e A4] in dichl oromet hane (20nmt) introduced. The

m xt ure b1 f\ar IS, rrQORL. e, the h | vent
Femmved and RGBS S BRLiRy B2y Gy At hEb iy GR b T4l by

(el utimng 8H);H.Teimha&b) - di chl oronet hane), to give

3-{3-[ 3- hoxy-4-(2-pyrrolidin-1-y]-ethoxy)-phenyl]-

t hi our ei gﬁu_s L Wéﬁ usteﬁi“bbhéfh%f 3-matheordA3-eyaelidinteyltgrepdit er in 52% yi el d;
'HNIVR((H;}, miBe i Je 901 ( L 4.(7- 65 (d, 2H),
7.40 (m 3H? ?mné&%%lqisg% %‘E?f&gglgﬁgf%a@dﬁ& {202%3?? 2351?3@3’5%&37(3, 3H), 3.73
(s, 3H), pyredidin-]-yMropylPpheyd6-phanodyHspintloB31,8rfjiordH) . m z 512 (ES+) 510
(ES-). This ester (300ng, 0.56mmol) and potassi um carbonate (162nyg,
1.17mmol ) were suspended in dry DVMF (5ml) and treated with a solution of
met hylo i ogkampled@2y, 0.59mmol) in DMF (Iml). Wen the addition was
conplete, the mixture was evaporated. The residue was purified by

chr omat ogftdbfyDiexe-Srphengxyd)3-diydro-isgingol-A-yI52-meshy exfe(2- net hanol )
7 X%n?mt hﬁ#’{“‘“’ﬁ‘é@?’%ﬁ%&?‘%ﬂég@gg {Idgl OI;:LH) H g!vgl( FS,CIB)M ? 471: Z—,§ E% | EDH) 4. 41
(m 1H), 3 BFticsof 3Hhlor3-43ritrophendHSpeds] 234 5aig, 24idiol) i DRI (Sml) W) , 2. 08 (m
4. Vo O?r/eaggc? év%g sggﬂn%sy%%/dg%&%/? oildcfligsperEi)E)%, élloerngF,%.Smmol), then
15  chloromethylmethyl ether (193mg, 182ul, 2.4mmol). The mixture was stirred for 24 h
then methanol (5ml) added, the mixture stirred for a further 1h then evaporated, the
residue dissolved in dichloromethane, filtered, evaporated and the residue purified by
flash chromatography (diethyl ether — hexane) to afford 1-chloro-2-methoxymethoxy-
4-nitro-benzene as a clear oil;
20 'HNMR (CDCL): § 3.55 (3H, s), 5.35 (2H, s), 7.53 (1H, d), 7.84 (1H, dd), 8.05 (1H,
d).
This material (445mg, 2.05mmol) was dissolved in DMF (5ml) and treated with N-2-
hydroxyethylpyrrolidine (288mg, 2.5mmol), and sodium hydride (60% oil dispersion,
90mg, 2.3mmol), added. The mixture was heated to 80°C for 8 hours then cooled and
25  stirred at RT for 30h. The solvent was removed in vacuo, and the residue subjected to
flash chromatography (aq. ammonia — methanol - dichloromethane) to afford 1-[2-(2-
methoxymethoxy-4-nitro-phenoxy)-ethyl]-pyrrolidine as a waxy solid (449mg,
1.5mmol).
'H NMR (CDCl3): & 1.81 (4H, m), 2.66 (4H, m), 2.97 (2H, t), 3.53 (3H, s), 4.25 (2H,
30 t),5.26 (2H, s), 6.95 (1H, d), 7.94 (1H, dd), 8.00 (1H, d).
This material (449mg, 1.5mmol) was dissolved in ethanol (30ml) and hydrogenated
on 10% Pd on carbon (100mg) for 6 hours at RTP. The catalyst was removed by



3-

[ 3- Met hoxy-4- (pyrrolidin-1-yl-ethoxy)phenyl - 6-phenyl - 2-t hi oxo- 2, 3- di hydr o-
1H t hi enowp33833dB0 pyrrm di n- 4- one 3- PCT/US02/32740

{3-[ 3- Met hoxy-4- (2-pyrrolidin-1-yl-ethoxy)-phenyl]-thioureido} -5-phenyl 5
t hi ophene- 2-carboxylic acid nmethyl estger [Exanple F2] (100ng, O0.2mmol) was
refluxed in toluene (10m) for 16 hours. The product was collected fromthe
cool ed sgitﬂﬁlbg f 1 80 (m
So0ted oo @n@ihe m{rst(@%matwt&%x/e ¥ neétﬂoxyxﬂéﬂwsé? L%&fﬁ@l}l 1

2H), 3.73¢ QXY)m)lylan&&ls(atWhliﬂ-@Oth 70 (m 4H) 1.76 (m 4H); mz [ES+] 10
480; (ES-)

[3- Vet hoxf! S8 (GRS GO 3 LS PR (e bRk P sh iR - 1, 3-

di one 15 §; Moy oHNgs1060eH,$),Mex8 @read), 659, (149d6 6.76 (2e4dD] (900nmg, 5. Omol )
was suspended in dichl oronet hane (25nl) and trifl uor onet hanesul phoni ¢ acid
(0.05mL) Thigarateriat pes tisatgf tithg-BlsmaxyRivhalis gnbysbidsdn e sape. mannerassecond

flask, mgghlor [ u nded in

di chl or orre? Ha eﬁﬁ@%@ﬁﬁﬂl rredtﬁ?’gﬁ 3‘sjren\Llsglr%a pﬁ%ﬂh%ré Inge 'R !k%?ﬁgq 1Q’?rat eri al
was renmoved title chiripbuad, ivatict2éysthilisedofiora dilyter THA de:them rlari flneroadethté he
filtrate e\{aporated to give a white powder. A portion of this materi al
(2.69) wa¥'thdded portionwi se to the indanone and the resultant suspension
stirred for 72h at roomtenperature. The reaction mxture was diluted with
di chl oronet hane (1OM ) and aqueous sodi um di sul phite (20% 10m ). The
aqueols | Eyamplee3extract ed (30nl x 3) with di chI or onet hane and t he

(om) . B e PR R s et FonRF pbeniy.  © carbonate

7-nitro- cnbmm.gsqnen@s a brown solid (1. | , -70% pur e); '"H NWR
(CDC13): 6 8.01 (dd, 1H,), 7. 91ﬁ(§dd 1H), 7.40 3.14 (d, 2H,),
2.86 (d, 24fhlgro- %oltrpnberml W@e tryat Mtblcmfs&bﬁwlzd@h@n@i[ idgichiplasz. 4. 2rmol )

veisdi SSObYAHL ey S HIANUAQL I ADABAL pe PYbigld G4 gl Oydaply) vas added

and the r ron m-x i rredP BT on ‘was adsor bed
onto 85| i campmthdeWhicharyssdlligdfRinhdidgte TIFA in ether as a tnﬂuoroacetate salt.

Example G4
2-[3-Methoxymethyl-4-(2-pyrrolidin-1-yl-ethoxy)-phenyl]-5-phenoxy-isoindole-
1,3-dione

20  1-Chloro-2-methoxymethyl-4-nitro-benzene [Patent: US 5084449 A] was utilised in
place of 1-chloro-2-methoxymethoxy-4-nitro-benzene in the procedure of Example

G2 to afford the title compound as a white solid as the trifluoroacetate salt.

Example G5

25  2-[3-Hydroxy-4-(2-pyrrolidin-1-yl-ethoxy)-phenyl]-S-phenoxy-isoindole-1,3-
dione
4-(1,3-Dioxo-5-phenoxy-1,3-dihydro-isoindol-2-yl)-2-methoxymethoxy-N-(2-
pyrrolidin-1-yl-ethyl)-benzamide [Example G2] was treated with trifluoroacetic acid
(1ml, 1M in dichloromethane). After 30 minutes, the solvent was removed to afford

30 the title compound as a trifluoroacetate salt.



WO 03/ 033480 PCT/ US02/ 32740 50 dichl oronet hane.
3-(2-hydroxy-4-nitrophenyl)-1-pyrrolidin-|-yl-propan-|-one was obtained as
a brown swbiod/0§R8ONy, 3.40mmol); 'H NVR (CDC1l3): 6 10.62 @om/usatz74. 74 (d,
1H); 7.66 (dd, 1H); 7.17 (d, 1H); 3.47 (m 2H); 3.36 (m 2H); 3.00 (m
2H); 2.70 (m 2H); 1.92 (m 4H); M (Ep+) 265.2 5 (MrH+; 100% . This ami de
(900ny, 3.4mmol) was dissolved in dinethylformam de (100m ) and potassium
carbonate (516ngy) added, followed by iodonethane (0.6ml, 3.7mmmol). The
solution was stirred for 5 hours, then concentrated in vacuo. The residual
oil was PBarmpléGhed between ethyl acetate (50ml) and H20O (50ml), the

aqueous | r rct 10 wit thyl ;acefate (3 x 50 the conbi ned
organic p ﬁgﬁ%@f\’é‘s s %&YIEW rﬁ?lf(i‘igﬁ(%'ﬁﬁl}o,xy}'%r’?%téofwgégl?'gﬂﬁ‘%%orat ed to
yi el d 3- ( RoitifoloK3-dlomé t r ophenyl )-1-pyrrolidin-1- yl-propan- | -one as a
bl ack o0il (900ny, 3.2mml); 'H NVR (CDC13): 8 7.78 (dd, 1H, J=8.2 Hz, 2.2
Hz): 7 682 cﬁlmg%yl-mﬂzf?lzdm&)v?s treatgsl indhe samq manrgr s prefiding inExpmplesH) : 3. 46
(t, 4H, J@qiqolg%;ﬁr .34 (t, 2H, J=7.7 Hz); 2.55 (t, 15 2H, J=7.7 Hz); 1.89
(m 4H) This amde (900ng, 3.2nmmmol) was dissolved in tetrahydrofuran
(150m) a2 S5rdmatthgl-pyvirdlidiipa ryd)2-(2-eatiadxyd-nittorstrenddylietdiohd;. The reacti on

Bor ane: TH SBCE SR 1DAS CiFl: T Aol 1Ay o oI Aot Enm Drbats, a third
portion ({daridHmWeseagdden, 2 anhaheat) 0.99'@%,@}?},?%(&9[21%) el(?jﬁ) IigHyer 3 hours.

The reaction m'xture was coo ed ‘and nethano | 'Onl’) " add ol I owed by
conc. lhydThishyasitieated ¢ the(soms midnnerTdsd -avesidins leyWa€2 methioy-4-0it®0C for 1  hour,

t hen evapgrated i.n vacug. The residue artitioned hetween ethyl acetate
(Sont ) angrass Brmte Eramafsof R 20 BR A BBRG PR ERARAUEL ate (3 x
50m) ang stdimet@ipimeting;gani cs washed with brine (20m), dried (MySO4)
and evaporated. 25 The resultant crude brown oil was purified by

chr omat ogriApHYREGDEI)| & 3.8§4dd,udDnG 74 (b tlHan 6192i(m, dH3H. b 6rAdh3Pd (s el uent .

oi 1 ( 1aemer-2ath (i ADAGRY FEenf SRt 2 Y IR 1 REAMSS U0 *1lyT 2°08 (™

1H); Bs 93ThB,maiéal was Z@atedlin the same manner as 1-[2-(2-methoxy-4-nitro-phenoxy)-

ethyl]-azetidine in Example G11 to give the title compound (as a mixture of meso

isomers and enantiomers).

Example G7
20  2-{4-[2-(2-methyl-pyrrolidin-1-yl)-ethoxy]-3-methoxy-phenyl}-5-phenoxy-
isoindole-1,3-dione
2-methylpyrrolidine was treated in the same manner as azetidine in Example G11 to
give first 2-(2-methoxy-4-nitro-phenoxy)-1-(2-methyl-pyrrolidin-1-yl)-ethanone; 'H
NMR (CDCls): 8 7.84 (dd, 1H), 7.75 (d, 1H), 6.94 (d, 1H), 4.79 (s, 2H), 4.23 (bm,
25  3H), 3.96 (s, 3H), 3.53 (bm, 2H), 1.96 (bm, 4H), 1.20 (d, 3H). This was treated in the
same manner as 1-azetidin-1-yl-2-(2-methoxy-4-nitro-phenoxy)-ethanone [Example
19] to give 1-[2-(2-methoxy-4-nitro-phenoxy)-ethyl]-2-methyl-pyrrolidine;
"H NMR (CDCls): & 7.89 (dd, 1H), 7.74 (d, 1H), 6.92 (d, 1H), 4.24 (t, 2H), 3.94 (s,
3H), 3.28 (m, 2H), 2.66 (q, 1H, J=6.5 Hz), 2.4 (m, 2H), 1.95 (m, 1H), 1.79 (m, 2H),
30 1.46 (m, 1H), 1.14 (d, 3H, J=6.07 Hz). This material was treated in the same manner
as 1-[2-(2-methoxy-4-nitro-phenoxy)-ethyl]-azetidine in Example G11 to give the

title compound.



2H), 2.82 (m 2H); 2.68 (m 411); 2.16 (m 4H); 1.86 (m 2H). 30 This am ne
(186ny, O0.7mml) was dissolved in 4:1 m xture of ethanol:THF (20nl), and
pal | adi umvorn3pzadbon (10% wet paste; 100ng) added. The m xtPorarSe327sdirred
WO 03/ 033480 PCT/ US02/ 32740 51 under an atnosphere of hydrogen for 16h,
then filtered over filter-aid and evaggrated to yield

3-net hoxy-4-(3- pyrrolidin-1-yl- propyl ) - phenyl am ne as a col ourl ess oil
(148ng, 90%; 'H NWMR (CDC13):6 6.88 (m 1H); 6.21 (m 2H); 3.74 (s, 3H;
3.61 (br, 2H); 2.49 (m 5 8H); 1 77 (m 6H). This am ne was used in place
of 3-net hEX?ﬂwle(Gspyrrol i din-1-yl-propyl)- phenyl amine in using the

procedure 4 to

pyrrolidin- g @IX&B;% 8 ')plppeﬁé 91 ylg' {5\%%%5"‘?)Eg%’fynég‘f"é'l}Is?haPB’f?'e 10 Exanpl e
G2 4- (1, isoimpole-b3ntieneoxy- 1, 3- d| hydr o-i soi ndol - 2-yl ) - 2- met hoxynmet hoxy- N- ( 2-
pyrrolidin-1-yl-eth I)-benzam de A solution of 2-chloro-4-nitrophenol

[ Specs] (%zl\éﬁ%y pm?ﬁémf: Was tropted (im He)samg snanpercastagefidipg in Bxamplen Ggfﬁtq de (60%

oi | dispe ] { t her (193nmy,
182ul, 2. gt t21érhe mﬁﬁigé%he& ??? ?"f ﬁé’i‘ﬁ‘dhﬂg&? Qﬁ%‘hg‘%o (5m)
added, t hNMiR)(CDCQ,) S3 .85 €6t flen), A73 @, 1Hgre.9h(d hEN 488@02H]),8M6 (5/B3H), r esi due

di ssol ved_in dichl or onet hane filtered, evagorated and the residue purified

by flashldRrbfaferaipny-30di £t tn, 6B etz [APRERAN (M, B9G %9 This was

(Cocts) SRR YERERindt B GRARIAE R Bofl- FinGihen i ot . 05

(1H, 1@). chnenerfBkampld 19]44 5ive,1-[2-Qanethdyy- mardiplsaloky)edhylm-zﬁhﬁh{/EM) and
treated with N-2- hydroxyethyl pyrrolidine (288nmg, 2.5mmwl), and sodium
hydride (BWSEEF di spersion, 90ng, 2.3mml), added. The mixture was heated
to 80C for 8 hours then cooled and 25 stirred at RT for 30h. The sol vent

was renovég NMR‘(@B@h) @17%6 éh@ 1HBSY de¢q, Sl‘I‘B&@Q’S &l 189, 4 61 ash ﬁ?r 91BY{QIr aphy
(ag. amoni a - et hanol | or onethané) to afford 1-]
3H), 1.85 (bm, 2H), 1. 63 (bm, 4H), 1.56-1.50 (bm, 2H), 1.32-1.21 (bm 6H) m/z
[AP+] 323.2 (MH", 100 %). This material was treated in the same manner as 1-[2-(2-
15  methoxy-4-nitro-phenoxy)-ethyl]-azetidine in Example G11 to give the title

compound.

Example G9
2-{4-[2-((cis)-2,6-dimethyl-piperidin-1-yl)-ethoxy]-3-methoxy-phenyl}-5-
phenoxy-isoindole-1,3-dione

20 2,5-(cis)-Dimethylpiperidine was treated in the same manner as azetidine in Example
G11 to give first 1-[2-(2-methoxy-4-nitro-phenoxy)-ethyl]-(cis)-2,6-dimethyl-
piperidine; "H NMR (CDCls): § 7.89 (dd, 1H), 7.74 (d, 1H), 6.94 (d, 1H), 4.21 (t, 2H),
3.94 (s, 3H), 3.17 (q, 1H), 2.95 (m, 1H), 2.84 (q, 1H), 2.39 (m, 2H), 1.65 (m, 4H),
1.33 (m, 2H), 1.12 (d, 3H).

25  This was treated in the same manner as 1-azetidin-1-yl-2-(2-methoxy-4-nitro-
phenoxy)-ethanone [Example 19] to give 1-[2-(2-methoxy-4-nitro-phenoxy)-ethyl]-
(cis)-2,6-dimethyl-piperidine;

'"H NMR (CDCl;): 5 7.89 (dd, 1H), 7.74 (d, 1H), 6.91 (d, 1H), 4.09 (t, 2H), 3.93 (s,
3H), 3.11 (t, 2H), 2.56 (m, 2H), 1.69 (m, 1H), 1.55 (bm, 2H), 1.32 (m, 3H), 1.18 (d,



met hoxynet hoxy- 4-ni tro- phenoxy)-ethyl]-pyrrolidine as a waxy solid (449ny,
1.5mmol). "H NWR (CDC13): S 1.81 (4H, m, 2.66 (4H m, 2.97 (2H, t), 3.53
(3H, s), wo2a5/083a8) 30 t), 5.26 (2H, s), 6.95 (1H, d), 7. ecT(WwHR/3xid), 8. 00
(1H, d). This material (449ng, 1.5mol) was dissolved in ethanol (30nml) and
hydrogenated on 10% Pd on carbon (1064g) for 6 hours at RTP. The catal yst
was renoved by WO 03/033480 PCT/ US02/ 32740 52 filtration and the filtrate

evapor at egHj. omlsvleat&mméaw@xmémﬂeﬁ&mwgq bBadthdty-4-
et hoxy) - phenyl amne as a white solid 2 CEDEt tééyl E%tro(4H m, 2.64

(4H, m, Phedexypethylipzetiling 1(111xanmlsp1130 BO/e(tBHIﬂG S()mpofund7 (2H, t), 5.16
(2H, s), 6.28 (111, dd), 6.54 (1H, d), 6.76 (111, d) 5 This material was
treated wgth 3, %loxypht hal i ¢ anhydride in the same manner as for

4- (2-di i sopropy m no- et hoxy) - 3- net hoxy- phenyl am ne in Exanple A4 to give

the titl e2dé+f¢dﬁ,ﬁc6,6-tﬁtra]hethylfptpahﬂilsQ@l)f-éthmqe]l-3 tieehokly/plienyfifrer as a
trifluporoa ﬁetate s 3(10 Exanpl e G3 2-
[ 3- ( 2-et RBROXYisYR ?l"'i: -9i08¢y 1 o] i di n- 1- yI - et hoxy) - phenyl] 5- phenoxy-

i soi ndol ez%\i@s HefitferyilAlficAr hREM IRl ;ﬁ?@%&%@f& #ihDir?- met hoxyet hyl

chloride [Aldrich] |n I"ace of chl oroneth Rer T n the procedure
of Exanpl Ex@mpleo Q}ll\le givedirsti 2-(2emethoxpdpouogphendiyd-t- (2;2y(s6-a&tfaxmdtylf romdilute

TFA in et herﬁ&s 15 fI uoroacetate salt. Exanple 4
2- [3 Met hBRY Wh@y AMEBONG 1+ o1 i di n- 1- yI - et hoxy) - phenyl | - 5- phenoxy- i soi ndol e

o T 3 di one NARYCBIOr 972411 ety oS (y/!111); @58 (©19ENZENE, BERLENY (s, US 5084449

Al vvas utilised in place | 'or 0-'2- et hoxymet hoxy- 4- ni t r o- benzene in
the ptocedt).d. UI‘(bExﬁﬂ)J Te49(3212H) afford the t|tIe conpound as a white solid
asthetr luor %tat sat

2-[ 3- Hydr 15 s (ipdisd i fheisame nlaI’Wr tlh%%&}ﬁhnp]h@h%]q mehRYAERT soi ndol e- 1, 3-

phenoxy) ethanone [Example 19] to give 1-[2-(2-methoxy-4-nitro-phenoxy)-ethyl]-

2,2,6,6-tetramethyl-piperidine;

'H NMR (CDCls): § 7.89 (dd, 1H), 7.74 (d, 1H), 6.92 (d, 1H), 3.96 (m, 5H), 2.99 (t,
15  2H), 1.55 (bm, 2H), 1.08 (s, 12H).

This material was treated in the same manner as 1-[2-(2-methoxy-4-nitro-phenoxy)-

ethyl]-azetidine in Example G11 to give the title compound.

Example G11

20 2-[4-(2-Azetidin-1-yl-ethoxy)-3-methoxy-phenyl]-5-phenoxy-isoindole-1,3-dione
A suspension of (2-methoxy-4-nitro-phenoxy)acetic acid [FEBS Lett. (1983),
153(2), 431], (3.12g 15.9mmol) in dichloromethane (100ml) was cooled down to 0°C
in an ice bath before oxalyl chloride (5.26g, 41.7mmol) was added. The reaction
mixture was stirred for 45 minutes, giving a clear solution. The solvents were

25  removed in vacuo to give (2-methoxy-4-nitro-phenoxy)-acetyl chloride as a pale
yellow solid. (3.41 g, 100%);
"H NMR (CDCls): § 7.87 (dd, 1H,), 7.81 (d, 1H), 6.92 (d, 1H), 5.09 (s, 2H), 3.98 (s,
3H).
A solution of this acid chloride (300mg, 1.22mmol) was dissolved in dichloromethane

30  (12ml) and treated with azetidine (76mg, 1.34mmol) followed by triethylamine

(370mg, 3.66mmol). The reaction mixture was stirred at RT for 16h under an argon



di one

4- (1, 3- D oxo- 5- phenoxy- 1, 3-di hydr o-i soi ndol - 2-yl ) - 2- met hoxynet hoxy- N- ( 2-
pyrrol i diwolosypB34eta hyl ) - benzam de [ Exanpl e &] was treat ed POITIU$02/32740
trifluoroacetic acid (Im, 1IMin dichloronmethane). After 30 m nutes, the
sol vent was renoved to afford 30 the tptle conpound as a trlfluoroacetate
salt. WD 03/033480 PCT/US02/ 32740 53 Exanmple &6 2-{4-

[2- (2, 5 Dusiiishiidre. POt sBlyiefll Waslrelove®i vty o ide TRAR WY nBIIGHILH 525 PNENOXY-

I soi ndol e-1, 3-di one 2,5-dinmethyl-pyrrolidrne was treate e sane
manner asPwaied by ﬂ@h@dﬁx&mhﬁly @ s$ilicogedi(aletiig with dichloromethane —

R R BN ot {5 B D RSP AR STy
4.12 ( brphétidky)- éih&ﬁ)n@%sa%l?ﬂow311515&9%‘04239?61%1”22”ng 1H) 1.70 (bm 2H),

1.30 (m 6 his was treate

1- azetq di @Hm (6DCh)ine8Re8d 1EDnT- 17 6L 1phendk(d, 151, H’a?Q)@eﬂtIE)Ga?ﬂp(lt,e?P?)QL to
1-[2 t hyl 2, 5-dinethyl e; '"H

0 L2 R e S osaengyy) w1 2, -l ety pyrrol

3.94 (s, TBisI)arm&e Was disgolad)in THIS(A 5u) thirporaie (396r(1m1MZ$d)lutldn hTHF)L. 05 (d,

6H). 15 This materlal was treated in the sane nmanner

1- 2- ( 2- m¥enEsEpduced; (Ths repctine By yurevasstired forel § puseati 5r€>°€>uaﬁhm BEW| to give
tG?eZI(:)I t] eEcQPAMAA, (v§§ql?en%égw&e%i‘opr@§e add1t§o%n&rh§le@ﬁqhe nﬁlnlt-lbpfﬁ;ls) Exanpl e
2- { 4- |- ( 20018} At splyentovdsaemeVedyih haeidmxithe tesittbihgkyartitieted betvbeephenoxy -
| soindol el Padlone 2 mEthvlpuicol e VoS L RLeR . tig5 AT e &S
ﬁII\/(RZ( gEIE)tCIhQ?kDég gﬂdgi Q’(agg)ﬁ%%}_%ﬂ)w&h ét%yf’&reﬁi/é l_gjgb’f(frﬂl') "ﬂie,rho Tofed e@ﬁ?}]anone 1H
4.23 (bm aggatg lqyers:;veg@w@shedsﬂ)h bmmd(dgwﬂ oRef) MgdOaar f(etm‘lvem—i)/as 1.20 ( d 3H)
Thi's was Fdn$S ve8 in vacuto Qo yield 1-[2-(2-methoxy-4-nitro-phenoxy)-ethyl]-azetidine as a
15  pale red oil (53mg, 38 %);
'"H NMR (CDCl): 7.89 (dd, 1H, J=8.9), 7.73 (d, 1H), 6.89 (d, 1H), 4.09 (t, 2H), 3.93
(s, 3H), 3.35 (t, 4H), 2.91 (t, 2H), 2.13 (t, 2H).
1-[2-(2-methoxy-4-nitro-phenoxy)-ethyl]-azetidine (53.5mg, 0.21mmol) was
dissolved in a 1:1 mixture of THF and ethanol (7ml) and 10% palladium on carbon
20  paste (150mg) introduced. The reaction mixture was stirred under an atmosphere of
hydrogen for 50 hours at RT. The catalyst was filtered off over filter-aid and the
filtrate evaporated to give 4-[2-azetidin-1-yl-ethoxy]-3-methoxy-phenylamine as a
brown o1l (47mg, 100%). This material was treated with 3-phenoxyphthalic
anhydride in the same manner as for 4-(2-diisopropylamino-ethoxy)-3-methoxy-

25  phenylamine in Example A4 to give the title compound.

Example G12
2-{4-]2-(7-Aza-bicyclo[2.2.1]hept-7-yl)-ethoxy]-3-methoxy-phenyl}-5-phenoxy-
isoindole-1,3-dione

30  7-Aza-bicyclo[2.2.1]heptane [J. Am. Chem. Soc. (1989), 111(5), 1776-81], was

treated in the same manner as azetidine in Example G11 to give the title compound.



sanme manner as 1-azetidin-1-yl-2-(2-nmethoxy-4-nitro-phenoxy)-ethanone

[ Exanple 191 to give

1-[ 2- ( 2- @DhoXg3446 ni t r 0- phenoxy) - et hyl ] - 2- net hyl - pyrr ol i diPe&/USOMAMMR
(CDC13): 8 7.89 (dd, 1H), 7.74 (d, 1H), 6.92 (d, 1H), 4.24 (t, 2H), 3.94
(s, 3H, 3.28 (m 2H), 2.66 (q, Ill,59=6.5 Hz), 2.4 (m 2H), 1.95 (m 1H),
1.79 (m 2H), 30 1.46 (m 1H), 1.14 (d, 3H, J=6.07 Hz). This material was
treated | Exhmpls@I® nanner as

1-[ 2- (2- met hoxy- 4-ni tro- phenoxy)-ethyl]-azetidine in Exanple G| to give
the titl &{gdAiduira-biopele2/ 20 eaislyDEthessd 3/ Bethngy-pivny bSapidmoxEs 2- { 4-

[ 2- (2- net -0 peri di n-1-yl ) -et hoxy] -3-nethoxy-phenyl}-5-phen oxy-
i soi ndol e%{@!}ﬁog’%eﬂgmz- Met hyl pi peridine was treated in the sanme manner as

azeti di ne2iAvabbieyad[2.23 obtake]. SirV Ehéml Séc. 2}9(8%gqug,>ém=81g,tw&m@émoxy) -1
-(2-nmet hyl -piperidin- | -yl)-ethanone; 1 H NV (CDC13): 7.85 (dd, 1H),
7.75 (W, m}% sgnomanger ag pgetidnegy Example51130 giye(the titkeyomponng2- 1. 65 (bm
6H), 1.30-1.13 (bm 6H); mz [AP+] 309.2 (IVH 100 % . This was treated in
t he sanme manner as 1-azetidin-1-yl-2-(2-nmethoxy-4-nitro-phenoxy) 10

et hanone Ekampid €149] to give

(cbersy - & Nkt R okEny bipariontay Ve axykpbenbh S-pheaorbm 21y - 3. 96
(s, 3H),ishimdbldpmdidd. 1 63 (bm 4H), 1.56-1.50 (bm 2H), 1.32-1.21 (bm

6H); mz AP+] 323.2 (M#, 100 %. This material was treated in the sane
mannet0 as4-Phepylppendinaph stakgchd was treaseq hnetho s3he mahydr]as azedidintiine i n Exanpl e

Gll to gi i . d. Example @ 2-{4-
[2-((& gl) Ega%'gg"i é%i h"i?lY%ﬁlﬁrgg‘ﬁtéQ%OWPP“S I)-eet hoxy} -3-nmeth oxy- phenyl }-5-

phenoxy-i soi ndol e-1, 3-dione 20 2,5-(cis)-Dinethyl piperidine was treated in
the sanme manner as _azetidine in Exanple Gl1 to give first
1- [ 2- ( 2- nBEABRE @15 t r 0- phenoxy) - et hyl ] - (ci s) -2, 6-di net hyl - pi peridine; 1H

NVR ( CDC1 $)phefiody-3% 2P rolidih-1-yimbthy1 2 3-diilydrE btz di P a1 dibRin-¢tygl (1. 2H),

15 isoindole-1,3-dione
2-Pyrrolidin-1-ylmethyl-2,3-dihydro-benzo[1,4]dioxin-6-ylamine [WO 0121577 A2]
was treated with 3-phenoxyphthalic anhydride in the same manner as for 4-(2-
diisopropylamino-ethoxy)-3-methoxy-phenylamine in Example A4 to give the title
compound.

20
Example G16
Dimethyl-[7-(5-phenoxy-1,3-dihydro-isoindol-2-yl)-chroman-3-ylmethyl]-amine
3-Dimethylaminomethyl-chroman-7-ylamine[ WO 0121577 A2] was treated with 3-
phenoxyphthalic anhydride in the same manner as for 4-(2-diisopropylamino-ethoxy)-

25  3-methoxy-phenylamine in Example A4 to give the title compound.

Example G17
5-Phenoxy-2-(6-pyrrolidin-1-ylmethyl-5,6,7,8-tetrahydro-naphthalen-2-yl)-
isoindole-1,3-dione

30  6-Pyrrolidin-1-ylmethyl-5,6,7,8-tetrahydro-naphthalen-2-ylamine [WO 0121577 A2]
was treated with 3-phenoxyphthalic anhydride in the same manner as for 4-(2-



3.94 (s, 3H), 3.17 (g, 1H), 2.95 (m 1H), 2.84 (g, 1H), 2.39 (m 211),
1.65 (m 4H), 1.33 (m 2H), 1.12 (d, 3H). 25 This was treated in the sane
manner asw@-0ama4sai n- 1-yl - 2- (2- net hoxy-4-ni tro- phenoxy) - eCharsong27eExanpl e
19] to give 1-[2-(2-nethoxy-4-nitro-phenoxy)-ethyl]-
(cis)-2,6-dinethyl-piperidine; 'H NVRs¢CDC13): 8 7.89 (dd, 1H), 7.74 (d,
1H), 6.91 (d, 1H, 4.09 (t, 211), 3.93 (s, 311), 3.11 (t, 2H), 2.56 (m
2H), 1.694i amﬂioiﬁlo&zm% n?éfﬂoxylp&%yfamlnéglhbl@xa%ﬂlg A(4dto Mt9§{19§3480

PCT/ US02/ 327 0 55 6 IS material Wwas treated 1n the sarre manner as

1-[ 2- ( 2- neempRYpd4- mtro- phenoxy) - et hyl ] -azeti di ne |n Exanpl e Gl1 to give
the title conmpound. Exanple GL0

2-{4-[2-(2,2,6,6-tetranet hyl - pi peridin-I-yl)-ethoxy]-3-nethoxy-phenyl}-5- 5
phenoxy- i Exhmgdd €18, 3- di one. 2, 2, 6, 6- Tetr anet hyl pi peridine was treated in

t he sa panner as azetldlneln to_give first

2-(2- b hés?;}'eﬂom-?r(é-f’pmﬂeﬂwjlylln(ezhyé%’athtremﬁan%wl);ﬁﬁomdole-l 3-dione .
1
6. 8o (. Ty ohagyeagy oA Mo EPS g B0 Holen adthg fedl 0T My

This was with3t ]dténomyphlﬂahsanbych‘Emnelheesame manner as for 4- (2 diisopropylamino-
1-azetiding 1 ne -4-ni X et ha one [Exanple 19] to
i ve 1- | 2SR TR PR G iah EXpTurle gy Hve fhe (e Compomnd.
2,2,6,6-tetramethyl -piperidine; "HNWR (CDC13): 8 7.89 (dd, 1H), 7.74 (d,

1H), 6.92 (d, 1H), 3.96 (m 5H), 2.99 (t, 15 2H), 1.55 (bm 2H), 1.08 (s,
12H) . 10rhi Expmple G349 was treated in the same manner as

1-[2- ( 2- ngtlﬂl%%%martkt vE rfg %X})i}n lhlyé lilhy%%g-tnlag Alen-2 Eisgirs%)lnﬁo 1 to give

the title comnmpo
2-[4-(2- A1gtdidhe-| -yl - et hoxy) 3- met hoxy- phenyl ] - 5- phenoxy-i soi ndol e-1, 3-di o
ne A suspensi gn. of i hoxy- 4-ni tro- phenoxy)acetic acid [ FEBS Lett.

(1983), odyrrefidinglyy metml % $giydraypeabithalem2-yiaekne EWQePh%WéR ABbWEY was
cool ed doygatpwiify 3-phenoxyphthalic anhydride in the same manner as for 4-(2-

15  diisopropylamino-ethoxy)-3-methoxy-phenylamine in Example A4 to give the title

compound.

Example G20
2-{3-Methoxy-4-[3-(4-phenyl-piperidin-1-yl)-propoxy]-phenyl}-5-phenoxy-

20  isoindole-1,3-dione
4-Phenyl-piperidine [Aldrich] was treated in the same manner as pyrrolidine in the

procedure of Example G21 to give the title compound.

Example G21
25  2-[3-Methoxy-4-(3-pyrrolidin-1-yl-propoxy)-phenyl]-5-phenoxy-isoindole-1,3-
dione
A solution of 3-bromo-1-propanol (0.685 g, 4.93mmol), 4-nitroguaiacol (1 g,
5.91mmol) and tributylphosphine (1.49 g, 7.36mmol) in 20ml tetrahydrofuran was
treated with 1,1'-(azodicarbonyl)dipiperidine (1.49g,mmol), added portionwise over 5
30  mins, and the resulting mixture stirred for 16 hrs. The solvent was removed in vacuo
and the residues partitioned between ethyl acetate (25ml) and 0.5 M HCI (25ml). The
organic phase was washed with 0.5 M NaOH (4 x 25ml), water (25ml) and saturated



in an ice bath before oxalyl chloride (5.26g, 41. 7mmol) was added. The
reaction mxture was stirred for 45 mnutes, giving a clear solution. The
sol vent s werg/0288¢ enoved in vacuo to give PCT/US02/32740

(2- met hoxy-4-nitro-phenoxy)-acetyl chloride as a pale yellow solid. (3.41
g, 100%; "H NWR (CDC13): S 7.87 (dd,sdH, ), 7.81 (d, 1H), 6.92 (d, 1H),
5.09 (s, 2H), 3.98 (s, 3H). A solution of this acid chloride (300rrg

1. 22mml ) b¥RS ﬁhﬁﬁ%e%%eﬁ%nd'c&ﬁﬂeﬁfr%@%d@ﬂﬁe a%v& afaml)m?@@ { p& W' t h
azetldlne(76rrg, mol ) foll owed bytrle hyl am ne 38 ,

The react flash Qhr%naperm Olssullpa gd (alutipg Mtbreﬂ%hcqﬁatdehememoggm: lAO 03/ 033480
PCT/ US02/ 40 56 shher sol vent y cuo to give a
ok PoroRPol GRRBeR Aot B NR ﬁ%&ﬁ)@ i

dark brown 01l n silica gel

| ut tI‘h‘M? t | t
geagelt Pgl \rl:Hl ng gghjg%%(nﬁ%ﬁ?%qh?’e%% y; ) ? anone Iétgbé ;.lzég(iltow oi |
(150’ 4BH94)72(}72-3(NL\/FH1 QOX@YBY5 (4188, (88,7.9Hdd, THY7 (d, 1H), 6.91 (d, 1H),
4.70 (s H). This

am de was ?fE? gg%wi& @%ﬂ&@é“mﬂﬁyva% Hsﬁe{%ataméﬂek&eﬁﬁf” wOéJrrum%anf n THF)

was i ntroduagsim Eheohfaedd. Alig 0. &ﬂh@l)%@h@ﬁtﬂ%ﬂﬂ T mbBuid Qs hedtbq RPC under
argon. Excess borane was quenched by the dropw se addition of MeOH then aq

HO (2M  70°Q@Qub)hrs ditkbths adsvbig soRsioh pamiieted betwasiwaten@ sidlparideghydual  oi |
partitioned between ethyl acetate and a saturated sol ution of aqueous

sodi um bi e%t%ﬁ?aﬁpé (Té@mamcn#@ase ¥g6 ewtastadind avagped with M&ﬁr ébprwl) erd et hyl

t T | d th
Eti(r:ienghgn((j )\}}éern %&W‘@ H;/%éﬁ?trﬁgﬁoa#lglﬁol\? g in va 10 lg&lyl \éml d
1-[2-(2-np 15 | d |
(55mo. 38750 W’ﬁﬁz@?@ﬁcﬁh@lﬂewéml’“%ﬁé P08 0y 6. 8 (W

1H), 4. 091Ht-NMR-ODM30931 6651,.7(B(r),,41B, 8891196 (ﬁH)QH)ZZ 941 2(5tS (m%-l)l) 3830s3 (t,
1-[2-(2- et %/ -nitro- phenox¥) et hyl % azetid ng 21mmol ) vvas
di 50l ved Sk hl4r448 6 2H bl G- 191 URel 7 dBHatootd: QHM7)87a718 ‘@)%H@al | adi um on

car bon This amine (90mg, 0.32mmol), was dissolved in ethanol (Sml) and treated with 10%

15  palladium on carbon (40mg) then the mixture stirred under a hydrogen atmosphere for
16 hrs. The mixture was filtered through a plug of celite and the filtrate concentrated
to yield 3-methoxy-4-(3-pyrrolidin-1-yl-propoxy)-phenylamine as a brown oil (75mg,
93 %);
1H-NMR (DMSO) § 1.66-1.69(m, 4H), 1.76-1.79(m, 2H), 2.44(bm, 6H), 3.66(s, 3H),

20 3.79-3.82(t, 2H), 4,64(bs, 2H), 6.02-6.05(dd, 1H), 6.24-6.25(d, 1H), 6.61-6.63(d, 1H).
This aniline was treated with 3-phenoxyphthalic anhydride in the same manner as for
4-(2-diisopropylamino-ethoxy)-3-methoxy-phenylamine in Example A4 to give the

title compound.

25 Example G22
2-{3-Methoxy-4-[3-(4-methyl-piperazin-1-yl)-propoxy]-phenyl}-5S-phenoxy-
isoindole-1,3-dione ‘

N-methyl-piperazine [Aldrich] was treated in the same manner as pyrrolidine in the

procedure of Example G21 to give the title compound.
30



20 paste (150mg) introduced. The reaction m xture was stirred under an

at nosphere of hydrogen for 50 hours at RT. The catalyst was filtered off
over filtwp-oaiosB4snd the filtrate evaporated to give PCT/US02/32740

4-[ 2-azetidin-1-yl - et hoxy] - 3- met hoxy- phenylam ne as a brown oil (47ny,
100% . This material was treated w thgd-phenoxyphthalic anhydride in the
sanme manner as for. 4-(2-diisopropyl am no-et hoxy) - 3- met hoxy 25 phenyl am ne
in Exanpl ExdvhplOGIave the titl e conmpound. Exanple Gl2

2-{4-[2-(7- Aza bicyclo [2.2.1

hept - 7- yl $= léﬁwpamrcétm@mxsﬁkﬁenwl}m preant-§yphénoxyistindolé-13-dioope 30

7- Aza- bi c Soc 198 111(.5 76-81],

was trea eg%%hfﬁéé%ﬁﬁ%?‘%ﬁhﬁwgsﬁ%ﬂtll |ensean}enr£l ﬁ%ﬁ %Yré]% ’zedné?“ve t he
title conpmuedire WOERIMPESESDtPEGTE BRI kpound7 Exanpl e GL3
2-{4-[2-(2-Aza-bicyclo [2.2.2]

oct - 2- él ) - et hoxy] - 3- net hoxy- phenyl } - 5- phenoxy- i soi ndol e-1, 3-di one

2- Aza- bi CE%EHJp?eéZZ] octane [J. Am Chem Soc. (1989), 111(5), 1776-81], was
treated 5 inthe sane manner as azetidine in Exanple G| to give the title
conpound. 2-[BMethlozsy-@1(3-Beofpholint4ykpropoxy)-phenyl]-5-phenoxy-isoindole-1,3-

[ 2- (4- phe I-plperldln | -yl)-ethoxy]-phenyl } -5-phenoxy- i soi ndol e-1, 3-di one
10 4- Phengoﬂi peri dine [ AstaTech] was treated in the sanme nanner as

azeti di neMd}phcﬁfﬁarmllcﬁlcﬂ bvag &eaﬁbd'ﬁnh@%é ﬁﬂaﬁn&%gpw&ﬂimﬁﬁaﬁpb Rckdhire 5- Ph_en
OXy- 2- é rroI|d|n -yl hyl -2, 3-di hyd ro-b enzo 1,4] dioxin-6-yl)- 15
i soi nd9| eo EgampbqﬁZl to give the title compound

2-Pyrrolidin-1-yl methyl -2, 3-di hydro-benzo[ 1, 4] di oxi n-6-yl am ne [ WD 0121577
A2] was treated with 3-phenoxyphtha|ic anhydride in the sanme manner as for
4- (2- di i Thpfcliowingriables giveoevnpies WtidloXlyistehe bt Mot BimitthExdplieh it to gi ve

the title conpound.
any way.

15
Table A
Encompassing compounds of general formula (A), a subset of formula (I) where QY
= a phthalimide group, R® = OMe and ML is an oxyethyl group
1
N’R
0 : ,Of “R?
N o
3
R\Z
20 o
A
Example B1 Z R3 [M+H]
.0
No. - \/\N\R2 +
(AP+)
Al iPr bond Ph 473
A0 NL P
iPr




20 Exanple Gl6 D net hyl -
roman- 3-yl net hyl ] - am ne

[ 7- (5- phenoxy-1, 3-di hydr o-i soi ndol
3-Di net hyl am nonet hyl

-2-yl)-ch
-chroman- 7-yl am ne[ WO 0121577

A2] was tweaBmadssdt h 3- phenoxyphthalic anhydride in the ®amaSomszree as for

4- (2-dii sopropyl am no- et hoxy) -

give the title conpound. Exanple GL7
5- Phenoxy- 2- ( 6- pyrrolldln 1-yl met hyl -

i soi ndol =T A3 dione—36 Ph Y
6- Pyrrol {di n-1- Im,aOhyi’\ﬁ 6 7 8-tet2r ahydr o- napht hal en- 2-yl am ne [ WD 0121577
A2] was|treated with 3- phlﬂto ypht hal i ¢ anhydride in|the sage manner as for
4_(2 V\D D("‘TIIIQn’)I Q’) 70 L‘\%
di i sopropyl ani ng- et bo\x/y\) ~ et hoNthenyl ami & in Exarrp‘f@ A4 to give the
title conmpound. Exarrpl e GF& % 5- Phenoky-2-(3-Pyrrolidin-1-yl nethyl -
-chromen|=7-yl)-li sai ndol e- 1, 3{di one
3-Pyrrol i di A1-y| ne \g\é@chr onef 7-y] ani ne BwD 012157459A2] was treat ed
W th 3-p1enoxypht hal I driide in the same nmanner as for
4- ( 2- di | soprapyhamho—ethoxy—3—pethoxy—pherytamreH n45':8,\<ar le AA to give
the title c ound__@ﬁ@pl @ 5- Phen
oxy-2-(6ipyrrolildin-1-yl hyI - 7, 8 di hydro-n aphth alen-2-yl})-i soi ndol e-
1, 3- di ong GARyTT[of T di M-I TE m—hym-ﬁrra';mt‘hm‘ezgﬁz-—ylamne[vm
0121577 A2] was tr,éb.t,é*dN@th 3- phe%oxypht halic anhydride in the sane
manner ag for 4-(2 15 diisopropyl am nof et hoxy) - 3- net hoxy- phenyl am ne in
Exanpl e MRy grve the tithe [conmgoundl Exanpie &0 2-{grsvet hoxy- 4-
[ 3- (4- phenyl - pi peri. @0 inyD) - propoxy] - phenyl }-5- phenoxy- 20
i soi ndol ¢-1, 3-dijone
A8 S -Cl-Ph 509,
,xO\/\ND P
511
A9 S 3-MeO-Ph 505
,-'0\/\N/:>
Al0 S 4-HO-Ph 491
,——0\/\N®
All S 4-F-Ph 493
,"0\/\N/:>
Al12 S 4-HoN-Ph 490
.-'0\/\N® 2
Al3 S 4-F3C-Ph 543
,—’0\/\N® 3
Al4 S 4-MeO-Ph 505
,—'0\/\N/:>
Al5 0 4-Cl-Ph 493,
AN
O 495
Al6 ) 4-F-Ph 477
,,-0\/\N®
Al17 0] 4-F3C-Ph 527
0\/\N/:> 3
Al8 O 4-F-3-CI-Ph 561,563
o
A19 O 3-FI-Ph 477
0N

25 3- et hoxy- phenyl amine in Exanmple A4 to

1
g, 6, 7, 8-tetrahydro-n apht hal en-2-yl) -




4- Phenyl
in the

2- [ 3- Met wRYW3433480 pyrrol i di n-1-yl

di one A solution of 3-brono-I-propanol

(19,

t et rahydr of uran was
o1 A20 aaze(] porti

(1.49g, m
stirred f

5.91mml ) and tributyl phosphingy(1.49 g,
treated with 1,1"-

or 16

Wi

s...-Fhe~gol

€ 0T

(0.685 g,

-piperidine [Aldrich] was treated in the same manner as pyrrolidine
procedure of Exanple &1 to give the title conpound. Exanple &1 25
- propoxy) - phenyl ] - 5- phen®@xyAiSsv321d®| e- 1, 3-

4. 93mmol ),
7.36mol )

4-ni t r oguai acol

in 20ml

(azodlcarbonyl)dlplperldlne

Il ting mxture
e residues

partitioned between ethyl acetate (25 ). The organic
phase \Aﬂr—@?ed k : & 5ml) —and saturated WO
03/ 033480 U02/ 38740, brine (25m), 3ttB@fPhdr|e ahd® concentrated to a
pal e yel |ow solild. "Thi's pyrified by flash chromatography on silica gel
(el uti ng[WEHh etihyt—acet —Thexge) 3=
br ono- pr ppoxy) - 2- methgxyn4- tro-'gjenzene as aOLV\,EPte $ol |8c?( 300nmg, 21 %; 1H
NVR (DVMBOD) 6 2.26-2.33 (m~ 2H), 3.64-3}67 (t, 2H), 3/89 (s, [3H), 4.21-4.24
(t, 5 2H),AZ320-7.23 (d, H), TO4-71 75 BdMed), 7/88%73 91 (dd, | H).
This material (200mP~0> |) was trpated with pyrnoliding (27ng,
0. 37mmol ) _and plot assi um carbonate (96/ 7nmg, 0.68mmmol) in DMF (10m ). The
m xture 'vasA%a;t/lgd to for 1® hrs| and 4Me-Bhesul i My3solfution
partitioned bet vVa’(\N 25Mml) and efhyl acetate (25ml). [The organic
phase was$—exirasft i_w_t_h_war_el_ﬁé_%ﬁ?_and 10 brine (5m), then
dried (MJS 5annd cqp\/e»nﬁ/;%t ) toQ/i eld 1- ? et h()xy‘lséf‘-nitro-
phenoxy) propyl 1F yrroll e as a yell pw oil (90rrg, 9499 ; 1K NVR ( DMSO)
61. 66- 1. O A1 8939 (mx2H) 5—m6He;3788(s, 3H),
% 14c4 1% (é\% oH) . ol 10 (d By, b 732?“?5?‘((1 1% 87-7.9 (dd. 2H) .
This am pe (90ny, 0. 32mol was di sso|ved in ethanol (5nl) |and treated
w th 109 IA2palf adi um o arpon @QFOng) Tt hamdAph m Xjurgsstijrred under a
hydr ogen|at nosphler e-®9or™~N16 hiis. The nj xture was filfered through a plug of
celite and the fliltrate concenptrated (o yield
3- met hoxy- 4A28- pyrroéi}i\r)gm yll - pr éboxy) - phehaBr-&hi ne as B7br own oil (75ny,
N
539
A29 0 2-Cl-Ph 493,
O 495
A30 0] 2-F-Ph 477
,--0\/\N®
A31 0 2-Et-Ph 487
.xO\/\ND
A32 0 2,5-diF-Ph 495
,xO\/\NQ
A33 0 2-F3C-Ph 527
,‘-0\/\N/:> 3
A34 o) 2,4-diF-Ph 495
,,~°\/\N®
A35 0] 4-F-2-MeO-Ph 507
.'~°\/\N/3
A36 0] 2-MeO-Ph 489

,-~°\/\N®




93 %;
3. 66(s,

20

3.79-3. 82(t,

1H NMR (DVBO) 6 1.66-1.69(m 4H),

3H) ,
6. 24- 6. 25§0,030580 6. 61- 6. 63(d, 1H).

2H), 4,6

4( bs,

1.76-1.79(m 2H),

2H),

3- phenoxypht hal i ¢ anhydri de in the sanme nmanner as for
4- (2-diisopropyl am no- et hoxy) - 3- net hogy- phenyl am ne in Exanple A4 to give

2.44(bm 6H),
6. 02-6.05(dd, 1H),
Thi s aniline was tre@CediSez/s1140

the title conmpound. 25 Exarrple X2 2- {3 Met hoxy 4-
[ 3- (4- me{hyA3 Pl peTazi - =K )~ Propexy] - phenyt F S=phenpxy
i soi ndol ¢- 1, 3-dijone.-Nsejhyl - pi perazing [Al dfi ch\ wa$ treated in the sane
manner as pyrrolidineinthe procedurge of " GP1 to gijve the title
conmpound] 30 WO 03/ 033480 PCTjUS02/ 32740 60 npl ¢ G23
2- [ 4- ( 3- Azepa=—t—yt—propoxy)—f-—rethoxyrphery-—5 “hcncxz{' s9i ndol e- 1, 3-di on
e Hexamet Hy eneam_m@ ch] S treatg‘gj/__}e sanme hannper as
pyrrolidine in tlhe procedure|of Exanp|e to grve|the title conpound. 5
Exanpl e (24 2- [3- Met h oxy-4-(3-no rph| olio-4-yl4propoxy)-phenyl] -5-ph en
Oxy_i soi hdole 3-_di-one |\/hr'n‘|n| ine [A dri r‘h] was treated_inm the sane
manner as p‘§$? i di ng h}»n/;g "procure| 10 of Exanpl ¢ @ t¢ give the title
compound]| The foll | 6wi Yol es gi ve expnpl esgﬂkgglpi |l ustratfe but do not
limt the inventfion in any way. 15 Tapl e _A_Enconpassi ng conpounds of
gener al 1orqAr%I)‘/g (A), a subset|of formula (1) where QY = a phthalimde
roup, Rp = and i n oxyetChyl prou 437
g p AV\L/\@ yewnyl o p :
A4l O 44
,,—°\/\N® @ ’
A42 465
MRS
A43 0 451
P L




" IRO( O-_NR2 jG NORZ 200 (A Exanple Z R3 [MtH No. O-\N~-R2 +

(AP+) Al iPr bond Ph 473 O-\N, iPr WD 03/033480 PCT/US02/ 32740 61 A2 iPr
CH2 Ph 48W0 0308801 Pr A3 i Pr NH Ph 488 iPr A4 O-\ N~ O PhPEFASOARTMNH Ph 458
A6 O-\N~ CH2 Ph 457 N A7 S Ph 475 A8 o/NJ S p-C -Ph 509, 511 A9 O~\N~ S

3-MeO-Ph 505 Al10 0o~\N~ S 4-HO-Ph 49164All N S 4-F-Ph 493 Al12 o\~N- S

4- H2N-Ph 490 A13 o~\N~ S 4-F3C-Ph 543 Al14 N S 4-MeO Ph 505

Table B
Encompassing compounds of general formula B, a subset of formula (I) where QY =

a benzene ring fused onto a 5-membered heterocycle composed of groups-J, J' and J"

5  and linked via J"; R® = OMe, ML is an oxyethyl group and R* = Ph

R1

sl
g o~

Example B1 Z J J J" [M+H]
~O N
No. “R? [AP+, 100%)]
B1 N— bond | C=O | CHp N 459
.-'°\/\N\(
B2 N— bond | CH» C=0 N 459
0\/\N\(
B3 0 C=0 | CHy N 445
Ao NQ

10



Al5 o\~Nr 0 4-C -Ph 493, 495 Al16 o\~N~ O 4-F-Ph 477 Al17 0 4-F3C Ph 527
Al8 0 4-F-3-C -Ph 561,563 A19 o~N~ O 3-Fl-Ph 477 WO 03/033480

PCT/ US02/\8D 04033482 A20 O 3-Cl -Ph 493, O-\N ,/ 495 A21 OP8TRsoPsR78UL5 N, )
A22 O 3-MeO-Ph 489 N,) A23 N,) 0 3-Me-Ph 473 A24 o~\N~ 0 4-Me-Ph 473 A25
O-\N~ O 4-NC-Ph 484 A26 O-\Nr 0 2-NGCghh 484 A27 O-\N- O 2- MS-Ph 505 A28
0 2-Br-Ph 537, 539 A29 Nr 0 2-C-Ph 493, 495 A30 O-\N~ O 2-F-Ph 477 A31
N,) O 2-Et-Ph 487 A32 0 2,5-di F-Ph14BR cA33 0 O 2-F3C-Ph 527 A34 a fN~- 0
2,4-di F-Ph 495 A35 0 4-F-2-MeO Ph 507

Encompassing compounds of general formula (C), a subset of formula (I) where QY
= a benzene ring fused onto a 6-membered heterocycle composed of groups J, J', I"

5 and J" and linked via J"; ML is an oxyethyl group and NR'R? form a pyrrolidine

ring.

/@0\/‘ NO
J(\:[J*JJ" o
R? ,“l"

Example | R’ Z J J J" J [M+H]*
No. [AP+, 100%]
Cl1 Ph 0 C=0 N= =N- N 459
C2 Ph O C=0 N= =CH- N 458
C3 Ph O C=0 NH- C=0 N 474
C4 Ph O C=0 N= =CMe- N 472
Cs Ph bond | C=0 N= =N- N 443
C6 Ph bond C=0 N= =CH- N 442
C7 Ph bond | C=0 NH- Cc=0 N 458
C8 Ph bond C=0 -N= =CMe- N 456
C9 Allyl O C=0 N= =CH- N 422

10



A36 N,:> 0 2-MeO Ph 489 WO 03/033480 PCT/ US02/ 32740 63 A37 0 463 N-) --

A38 0 451 N~ --- A39 0 451 N) A0 ND O 437 --- - 449 A4l O-\N~ 0 A42 O
O -- 465 wo03h48s® 451 WO 03/ 033480 PCT/ US02/ 32740 64 TalricanBotsrenpassi ng
conpounds of general fornmula B, a subset of formula (1) where QY = a

benzene ring fused onto a 5-menbered Beterocycle conposed of groups'J, J'
and J" 5 and linked via J"; R6 = OV, M is an oxyethyl group and R3 = Ph
R O,/-N~R2 \ JORNZI / J~ (Bhpefgamrple R Z2 J it J" [MH + No.
O-\N R2 [AP+, 1009% B 1 bond C=0 CH2 N 459 O-\NY B2 bond CH2 C=0O N 459

Encompassing compounds of general formula (D), a subset of formula (I) where QY
= a benzene ring fused onto a 6-membered heterocycle composed of groups J, J', J"

5 and J"™ and linked via J"'; ML is an oxyethyl group, R® = OMe

1
/R
oL N\Rz
R? J J@[
\Z ts J‘lu o\
. J"
J (D)
Example B1 RJ Z J J' J" Jm [M+H]+
.0
No. ’ \/\N\R2 [AP+]
D1 0 \/\NO Ph 0] C=0 N= =N- N 459
D2 0 \/\NQ Ph 0 C=0 N= =CH- N 458
D3 o Ph | O | C=O | NH- | C=0 | N | 474
D4 o Ph | O | C-O | N= [=CMe- | N | 472
D5 o~y | #CIPh|bond | C=0 | N="| =CH- | N [476,478




.O~~NY B3 0 C=0O CH2 N 445 10 WD 03/033480 PCT/US02/ 32740 65 Table C
Enconpassi ng conpounds of general formula (C), a subset of formula (1)
where QY weoa/obssrzene ring fused onto a 6-nenbered het er oegTlEsowsamposed of
groups J, J', J' 5 and J"' and linked via J"'; M is an oxyethyl group and
NR R2 forma pyrrolidine ring. i R¢gill, ,~ . (C Exanple RZ J if ill
jilt [MtH + No. [AP+, 1009 d. Ph O C=0 N= =N- N 459 C2 Ph O C=0 N=
=CH N 458 C3 Ph 0 C=O NH C=O N 444pleG Ph 0 C=O N= =CMe- N 472 C5 Ph
bond C=O N= =N- N 443 C6 Ph bond C=O N= =CH N 442 C7 Ph bond C=0O NH- C=0O
N 458 C8 Ph bond C=0O -N= =CMe- N 456 CQAIIyI 0 GO N= =CH N 422 10 WO

03/ 033480..PCT/ US02/ 32740 66 .T b| f |
for o (ERooHpastins Epmagunds o el el ayibsere BERas Wikt used ont o
a 6- n’erfbeéﬁdoﬁ}@h@hﬁg)fﬁdea oﬁﬂfm@%@%&fedg{e@&@@c%mhposéd ofg"_t‘oﬁ’&d]:ﬂ j» and linked

via J"'; M. is an oxyeth 1\?roup,RG— 3
5 andJ"and 11nked via J"'; ML is an oxyethyl group, R’ = Ph; R® = OMe, Z = a bond

1
R

a ol
R\ J\J‘ul 0

~

J' (E)
Example F1 A A A" A" [M+H]+
0\/\ N
No. “R? [AP+, 100%)]
El 0 \/\NO C=0 N= =N- N 449
E2 0 \/\NQ C=0 N= =CH- N 448




R O-N-R2 R-J., O ZJ' --CExanple ) 1 RZ Jit J" J" [MH+ No.
N,R2 [AP+] DL N~ Ph 0 C=O N= =N- N 459 D2 No Ph 0 C=O N= =CH N 458 D3
0~N~ Ph OWG0®03¥480 C=O N 474 D4 No Ph 0 C=0O N= =CMe- N 472CTDS0N32740 CLPh
bond C=O N= =CH N 476, 478 WD 03/ 033480 PCT/US02/32740 67 Table E
Enconpassi ng conpounds of general forggla (E), a subset of fornula (1)

where QY = a thiophene ring fused onto a 6-nenbered heterocycl e conposed
of groups J, J', J" 5 and J"' and | mgppdrvia J"'; M is an oxyethyl group,
R3 =Ph; RE = OW, Z=4abond /R1 O0,,/--N~zR3J., 1 i Z2JVI. O,J" S

~. (E) Exanmple A A Al A" [MH + No. 10 N, R2 [ AP+, 100%9 El o~NF C=0O N=
=N- N 449En§0%n8a§s’}ilﬁg %gpcl)\llfndg %'#genNeré}Z}'grmula (F), a subset of formula (I) where QY =
a thiophene ring fused onto a 6-membered heterocycle composed of groups J, I', J"

5  and J" and linked via J"'; ML is an oxyethyl group, R*> = Ph; R® = OMe; Z = a bond

1
/R
/C[ O g
3
R\Z__/S J\J‘ln O\
| e
J (F)
Example B1 J J' J" " [M+H]*
O N
No. “R’ [AP+, 100%)
F1 0 \/\NO C=0 N= =CH- N 448
F2 0 \/\ND C=0 N= | =C(SMe)- | N 494
F3 0 \/\ND C=0 NH C=S N 480




WO 03/ 033480 PCT/ US02/ 32740 68 Tabl e F Enconpassi ng conpounds of general
formula (F), a subset of formula (1) where QY = a thiophene ring fused
onto a 6-woribesxaso het er ocycl e conposed of groups J, J', JPCH/Uusn232y40 and
linked via J"'; M is an oxyethyl group, R3 = Ph; R6 = Owe; Z = a bond Rl
O,/l--N., RR3SJ-J-)CO Z1 1| jghl J' (F) Exanple RL J J°" J" J"

[ MiH+ No. N R2 [AP+, 100944 F I C=O N= =CH N 448 F2 ND C=O N= =C(SMe)- N
494 F3 o0~N~ C=O NH C=S N 480 WO 03719BR480 PCT/ US02/ 32740 69 Table G
Enconpassi ng conpounds of general formula (G, a subset of fornula (1)
where QY = a phthalimde group and Zis 0 and R3 = Ph (=phenyl). R M-N2

JVN( RS’EHcor%a%sigg cgr%’})ourﬁfé%%ler?éal%mﬁllé &;ﬁ a[s%;eq &f formula (I) where QY
= a phthalimide group and Z is O and R®=Ph (=phenyl).

1

R
ML\N\R )
Lo
5 © 0
(G)
Example /@ ML R*-N-R’ [M+H]*

Gl -(CHp)3- . 457
el ~

G2 -O-(CHj)»- . 489
.__NQOAO/ N

G3 -O-(CHp)»- .. 503
‘N
WA "
G4 -O-(CHp)p- -. 473
‘N
. -
G5 /@L -0-(CHp)z- N i 445
o)
G6 /@\ -O-(CHp)»- 487
o~ -
G7 -O-(CHp)z- N 473
Wl 5

-2
I

4




No. N' " (RB)A +

- OH G6 \WO03/033@8( CH2) 2- 487 N O G7 O (CH2)2- 473
PCT/ US02/ 32740 70 G8'\ .
GIO O (CH2)2- 529 O Gl1 O (CH2)2- 445 N O,
0, N GI3 -O (CH2)2- 499 Gl4 -

GL (CH2) 3-

, N 457

N |

- O (CH2) 2- 487

. /| O G 0-(CH2)2- 489 N G3
~0-(CH2)2- 503 No Th G4 0-(CH2)2- N 473 Ni O

Ni O® -0 (CH2)2- 501

-0 (CH2) 2- 549

G5 -0-(CH2)2- 445

"N |

- - Nl 0TS0 037083480

G8 Q -O-(CHp)p- N 487
N o~
G9 -O-(CHy)»- 501
Nod
G10 -0O-(CHp)»- 529
New
G11 Q\ -O-(CHp)p- 445
W N
G12 -O-(CHp)>- - 485
__NQO/ N 27
G13 /@\ -O-(CHj)p- N@ 499
'~.N o/ -
Gl4 ,@L -O-(CHp)>- O/Q 549
N o~ A
o 0 -
y °
Gl6 /©\/j/\N/ 455
N o |
G17 /@O/\D 453
“
o SRS
N o
G19 D 451
N

"Na ON

---N Gl2 0-(CH2)2- 485 N ~



N, O- G5\ O- 457 NI OGLI6 NN- 455 N O Gl17 453 GI18 N 453 0 Gl9 N
451 WO 03/033480 PCT/ US02/32740 71 &0 -O(CH2)3- 563 &1 -0 (CH2) 3-
__NA73 NWO@3/068380 O (CH2) 3- 502 N O &3 -0 (CH2)3- . _, RCIOB02/B7® G24
-O(CH2)3- N489 N- O_~O1l _j Exanples given show a pKi in binding to
the 353 formof the 11CBy receptor of7p6; the nost potent exanples would
have a pKi in the range 7.5-8, for exanple AS, C5, Fl. 5 The activity of

t he conmpour@sy used T TS T IVelR] has beem—assesset-—Hy—~cpnpetitive
bi ndi ng .assgf}os tlo 11 @ receptorigd f ] i ol i §and Binding Studi es
10 Radi ol i gand bi nanhgZassay$ were carri gd-H onwel |l washed nmenbranes
from HEK293 cel|l s ‘stably expressing 1 1QBy receptofs. Menbranes (5-15 ng
protein)|lwere ncubated witlhh [1251]-Mel dnin Concenfrati ng Hornone (0. 22

nM ( obt ai n€d2¥ r dm /@L -0-(CHp)3- N:: 473
‘\/N To) -~
G22 /@\ -O-(CHp)3-
N o~ LA~
G23 /@ -0-(CHp)3- - 501
N 0~ O

G24 ©[ “O-(CHy)3- N 489
\’N o~ \\/O

N 502

<

Examples given show a pKi in binding to the 353 form of the 11CBy receptor of >6;

the most potent examples would have a pKi in the range 7.5-8, for example A5, C5,
F1.

5  The activity of the compounds used in this invention has been assessed by

competitive binding assays to 11CBy receptors, as follows:

Radioligand Binding Studies

10  Radioligand binding assays were carried out on well washed membranes from
HEK293 cells stably expressing 11CBy receptors. Membranes (5-15 mg protein) were
incubated with ['2°I]-Melanin Concentrating Hormone (0.22 nM)(obtained from
NEN) in the presence and absence of competing test compounds for 45 min at 37°C in
a buffer (pH7.4), containing 50mM Tris and 0.2% BSA. Non-specific binding was

15  defined using 0.1 mM Melanin Concentrating Hormone (obtained from Bachem). The
test compounds were added at concentrations between 10M and 10pM in 10
concentration steps. Following incubation, the reaction was stopped by filtration
through GF/B filters and washed with 4 x 1ml of ice-cold 50mM Tris buffer.
Microscint 20 (Packard) was added to the filters and the radioactivity measured using

20  aPackard TopCount.



NEN) in the presence and absence of conpeting test conpounds for 45 mn at
37Cin a buffer (pH7.4), containing 50mMM Tris and 0. 2% BSA. Non-specific
bi ndi ng e 0383364 i ned using 0.1 nmM Mel ani n Concent r at i ng PHorusoziz27¢obt ai ned
from Bachen). The test conpounds were added at concentrations between | OM
and 10pMin 10 concentration steps. | I owi ng i ncubation, the reaction was
stopped by filtration through GF/B filters and washed with 4 x I m of
ice-cold 50mM Tris buffer. Mcroscint 20 (Packard) was added to the
filters and the radioactivity neasured using 20 a Packard TopCount. WD

03/ 033480BPEW s 1 B2 pABencEdf Bﬂuntdnp@nndiwastdxprepsfed&s adectién bethe bommpound was

expressed as.a_fraction_of the bo in.the absence of fest conpound
and pl ott%@n%meﬁgfenf’ﬁgf@éwgmoflﬁ‘hj Pleﬁga ﬁ}f{d‘»onﬁn{;ﬁ{l?rhpé an 1 C50 was

det er mi neéorﬁ;samuwbﬂoﬁhthim 8o vvx@.%efe%ﬁféh%%ﬁwhéhw@p&pmmﬁg&scr i bed in

Exanpl es have a pKi value of greater than 6. For exanple, the conpounds of
exanpl®s A5, C5 and F1 have a pK| inthe range 7.5-8. St udy of Effects of

chr ont cal T9° PORr B drEuPH B YEMA TuRRBIL B¢ abpeRRLpen EF Pt o, o @50

ug/ kg (i vaaxmﬂelune@brﬂ;&mﬁ% aﬂé(ai&%)le%Aﬂ@Seﬁﬁlﬁlﬁ Have RIpKS ARt r sL8f rom t he
pre- treatnent value after 15 m nutes respectively. ucagonot ropi c

effects of MCH 15 produced a maxinmumrise in blood glucose concentration

af t er mdhy(&t%‘i@gts Qfl ﬂt’n}vﬁﬂ&gﬁpﬁﬁrﬂn“m%mtdm&‘a@fn Al lobl'@ufgground from
Exarrp{de ﬁ v i IS hgr kg rrve mnutes priror to 1v

bol us 1 nj et'—l—(')n in the rat gI ucagon secretl on m)del reduced the rise in

pl asma gI t 7% after 15 min with no rise ter nutes, while
bl ood gl 3R ReGe 1giterying verosanlgish gnseiRys é@ﬁéz@g@ 73 Tabl e
éD F’lr ats ey ghch 699 BfbdLa 48.7% aRE 2P Oaeke el ﬁpﬁlﬁsdu?gﬁwgoﬁ'ﬁﬂ?ﬁ klprkn consci ous

treatment value after 5 and 15 minutes respectively. Glucagonotropic effects of MCH

15  produced a maximum rise in blood glucose concentration after 15 min (101%).

Intravenous administration of the title compound from Example A4 (pKi=7.7) ata
level of 15 mg/kg five minutes prior to iv bolus injection in the rat glucagon secretion
model reduced the rise in plasma glucagon to 2.7% after 15 min with no rise after 5

20  minutes, while blood glucose increased by only 44%



Pl asma gl ucagon Goups 0 5 mn 15mn Vehicle (Im/kg) 26.31.6 (6) 29.353.7
(7) 25.741.3(7) MCH (50ug/kg) 23.61.2(6) 35.162.5(7) 28.671.61(7) Exanple
A4 (15 23wo53/03Bewr) 30.852.01(7) 22.870.56(5) ng/kg) + MBATRISowsR7¢0 ucose
Goups O 5 mn 15mn Vehicle (I mM/kg) 6.060.11 (7) 6.140.23 (7) 6.30.25(7)
MCH (50ug/ kg) 5.870.22 (7) 6.50.33 (7y311.811.27(7) Exanple A4 (15
5.350.23 (7) 6.460.46(7) 7.710.43 (7) ng/kg) + MCH Parenthesis = ani mal
nunbers. I sma

Ol Ucagon 2o BT B B e B e o Ry 1 Dffcjops €17

conmmer ci aratRl A kit. WD 03/033480 PCT/US02/ 32740 74 \hat is clainmed is: 1.
A conpound of fornula (I) conprising: R3Z-QY / \ M---.L-NRIR2 (R% (1) a
salt or lvate thereof, wherein Mjs a group selected fromthe group

consi st i nBlasha@ucggorC=(, NH and CH2 Lis a 2-]or 3- nenberdd al kyl ene
chai n; V\h@lhﬁlﬁg t oget herf ML npy be ppti griﬁilnly SubStIIyﬁﬁCf by at | east one

a1 o o S 0 [ 42 LB LoB/bs £ 1 ho ot oup
consi sti hd O Ctghed ger] 236 162(6) 1 ai hA2-16%2. ﬂr@mché&ié"é#lkﬁ/ll(ﬂ/\hl dh may be
opt i onal | ¥xauplstA4 (Ited |BB.45Mdi6yT), ABCSER.61(@yc| 2ABKyI.56¢pY i onal |y

substi t ut aghkpy +aepr nore Cl.6 al kyl groups;

Blood glucose
Groups 0 5 min 15min

Vehicle (1ml/kg) 6.0610.11 (7) 6.141£0.23 (7) | 6.31£0.25(7)

MCH (50ug/kg) 5.8710.22 (7) 6.5+0.33 (7) 11.81£1.27(7)
Example A4 (15 5.35+£0.23 (7) 6.460.46(7) 7.71£0.43 (7)
mg/kg) + MCH
Parenthesis = animal numbers. Example A4 given alone produced no change in either

5  plasma glucagon and blood glucose levels. Plasma glucagon determined by
commercial RIA kit.




or (ii) RL and R2 together with the nitrogen atomto which they are bonded
forma 4-8 nenbered heterocyclic ring or a 7-10 nenbered bicyclic
het er ocycWDm3/083380 containing 1, 2,, 3, or 4 heteroatons ®erasozsk7for om N,
S, and 0, wherein said 4 to 8 nenbered heterocyclic ring and said 7 to 10
menbered bicyclic heterocyclic ring aprg optionally substituted with a
substituent selected fromthe group consisting of phenyl and fromone to
four C 1. $viak kddlainfRaGh R6 is the sane or different and is independently
selected fromthe group consisting of hydroxy, Cl-2alkyl, CI1.3al koxy,
hal o, C2_3al kenyl, benzyl, and -C(Ra)NOR , wherein Ra and Rb are each
i ndependently selected fromthe group consisting of hydrogen, nethyl,
met hoxynet hyl , net hoxynet hoxy, and nmethoxyethoxy and nis 1, 2, 3, or 4,
QY is a bilcyctdmpdund of fdisful @Fydthprisind:ng wherein Q and Y are each one ring
of said bicyclic fused heterocyclic group, wherein said Y ring contains
froml to 3 nitrogens and is bound to the phenyl ring of formula (1) via a
nitrogen atom and said WO 03/033480 PCT/ US02/ 32740 75 Qring is a 5- or
6- menbered aryl or het eroc;%cl iCc [ having a group ZR3; Z is bound to
the Qring; Z is sel ected FEfomMYnk P Mensi8RiMg of a direct bond, NH,
NCH3, 0, S, and CH2; and R3 is a yolp selected fromthe group consisting
of aryl, alk-2-en-1-yl, cycloal kyl and(R®cl oal k-2-en-1-yl and wherein said
aryl, alk-2-en-1-yl, cycloal kyl, and cycloal k-2-en-1-yl are optionally
substituted from1 to 3 tines with alBubsituent selected fromthe group
consistin . am no, al kylam no, dialkylam no, hydroxy,
Cl 3 al kogﬁggyarll%téitﬂréﬁfofhgl%%é hyl, and nethylthio groups. 2. The
conpound of cl M malgrolesdeatedrom the grouftknsisting B ©, Sp@pOuUNH afd CHgi m 2
wherein Mis 0. 4. The co %lén%ga(l)f claim1l wherein L is (CH2)2. 5. The
conpound of cl d a2\ er Biemoersdalkylepeddiaig ¢ he phenyl ring of formula (1)
\I\//: ?o ?(r)]r ?aSUb%ﬁéréiﬁ%gelﬂ%M-i%hﬁbé Bﬁidhﬁflﬁguﬂgﬁﬁitéd W‘atﬁ&is%ﬁeVrﬁoffe%/ the group
selected from the group consisting of methyl, ethyl, hydroxy and C,.; alkoxy;

(i) R' and R? are each independently selected from the group consisting of
hydrogen, C.¢ straight or branched alkyl which may be optionally substituted by
phenyl, and Cs_¢ cycloalkyl optionally substituted by one or more C,.¢ alkyl groups;

or (ii) R' and R? together with the nitrogen atom to which they are bonded
form a 4-8 membered heterocyclic ring or a 7-10 membered bicyclic heterocyclic ring
containing 1, 2,, 3, or 4 heteroatoms selected from N, S, and O, wherein said 4 to 8
membered heterocyclic ring and said 7 to 10 membered bicyclic heterocyclic ring are
optionally substituted with a substituent selected from the group consisting of phenyl
and from one to four C,.3 alkyl,

each R® is the same or different and is independently selected from the group
consisting of hydroxy, C;.,alkyl, C,.3alkoxy, halo, C; ;alkenyl, benzyl, and
-C(R*)NOR® , wherein R® and R” are each independently selected from the group
consisting of hydrogen, methyl, methoxymethyl, methoxymethoxy, and
methoxyethoxy and n is 1, 2, 3, or 4;

QY is a bicyclic fused heterocyclic ring wherein Q and Y are each one ring of
said bicyclic fused heterocyclic group, wherein said Y ring contains from 1 to 3

nitrogens and is bound to the phenyl ring of formula (I) via a nitrogen atom, and said



bi cyclic structure. 6. The conpound of claim5 wherein said bicyclic
structure is selected fromthe group consisting of 1,4-benzodi oxan,
benzopyr awQ 03023486 hydr obenzopyran, 1,2, 3, 4-tetrahydr onaprchaisens74@nd

1, 2-di hydronapht hal ene. 7. The conpound of claim1l wherein (i) R and R2

i ndependently are a Cl.6 alkyl. 8. The conpound of claim7 wherein R and
R2 i ndependently are nethyl and isopropyl. 9. The conmpound of claiml
wherei n (g jing¥3&rs- Br caRniBéreti AR b BEtedcylid i KHvid, ROy {0 whi ch t hey
are bondeg fr(l)g,f\iran a 4-r'to 8- nlgnb%g}?ed het eC?o%:yI}(i:kI?gl cor |g(r)fg§%g%?d 4°\WD 03/ 033480
PCT/ US02/ Bowmlnto thesQtrings- menber ed het erocyclic ring is selected fromthe
group consi sti of, .azetendi nyl rrolidinyl, .an ip Er?%‘di yL. 10. The
conmpound of cl Zﬁﬁfﬂe%%ﬁgfnﬁg‘f\ﬁy% CB’Z%?@%’%P@%“&W&U&%& 3 Qr %’Lﬁ? 11. The
conpound QfH,chi m 1 wherein NR R2 represents a 5- or 6- nenbered
heterocyclic group optionally substituted by 1 to 4 nmethyl groups or a
phenyl group. Rlﬁamépéélﬁﬁéﬁ){.lﬁﬁmdfle eroap pPusisingratiory Lk i2senal L5, 5, 6; 6, 5;
0 BB TG B L RSUFLAE N Aot U PEISHN tgh o' 2

2, 3- di hydand ¢cyoboatiddtea- Ibybiare opQerdilpanzuitetd from, Biot3 fiezd with aculsitudntH-

qui nazol i n-4-one, 1-H qui nazql | ne-2, 4-di one i )

3-Hthi enB‘[l%,t%‘Pg]’mlth? 21 ?icﬁ%ﬁlﬁl%r?éélagﬂ(ﬁﬁpﬁﬁoeﬁ@[@; al4yl3ningyi di n- 4- one,

3- H t hi enlafodahBYlydibel, & 4aR8%y, cFald) b Rrdmany 0 bty Ay ithio- dbdgl €no

[ 3, 2-d] pyri m"di ne-%lﬁ)‘oneg}’z-lélrgt 1&’{% 0- 3Kt hi enoy[’3, 2- gfhy pl;(/)r%ﬁaﬂ(}i n- 4- one.
14. The conpound of claim1l wherein at |east one R6 is in the ortho
position wit respec th rou 5. ~Fhe compound of claim 1l wherein
R6 i s netAox _eqmyﬂ%vﬂé0§§ﬁg%ﬁaﬁw g%?%ﬁ%?ﬂcéﬁerein Z is a bond or an oxygen
atom 17. The conpound of claim1l wherein R3 is selected fromthe group

consi st ng: of (i) phenyl which is optionally substituted by hal ogen,
hydroxy, €1.Bhegogpeynd gl claingppxherein M is O

4. The compound of claim 1 wherein L is (CH,).

5. The compound of claim 1 wherein L is linked to the phenyl ring of formula (I) via
an R® substituent located in the ortho position relative to the group M to form a

bicyclic structure.

6. The compound of claim 5 wherein said bicyclic structure is selected from the
group consisting of 1,4-benzodioxan, benzopyran, 1,2-dihydrobenzopyran,
1,2,3,4-tetrahydronaphthalene, and 1,2-dihydronaphthalene.

7. The compound of claim 1 wherein (i) R' and R? independently are a C,.¢ alkyl.

8. The compound of claim 7 wherein R' and R? independently are methyl and

isopropyl.

9. The compound of claim 1 wherein (ii) when R' and R? together with the nitrogen

atom to which they are bonded form a 4- to 8-membered heterocyclic ring, said 4-



cyano or trifluoronethyl, (ii) C5_7 cycloakyl, (iii) C5_7 2-cycl oakenyl,
and (iv) C3.6 alk-2-en- 1 -yl. 18. The conpound of claim1l wherein R3
repr esentwopb®sssBe WO 03/ 033480 PCT/ US02/ 32740 77 19. 3- [PBT/US02/32740

- Met hoxy-4-(2-pyrrolidin-1-yl-ethyl)-phenyl]-7-phenyl-3H benzo-
[d][1,2,3]triazin-4-one and physiol ogigal Iy acceptable acid addition salts
t hereof . 20.

3- [ 3- Met hoxys 4-{ 2= - 6- vl - 3H t hi eno-
(35 d] pyrt 19 eheBEd RULLIE g LR BTN Lhouf pBRERE oF T 1 on s ¢

t hereof . 21.azé&tepdiaylnpyeclidimyd) andqugeosiirylon conpri sing a conpound of claim1l
or a physiologically acceptable salt or solvate thereof and one or nore

pharmaceutically acceptable carriers or excipients. 22. A conmpound of

cl ai m 1 ofo aiphéaipaliasbakinyo MEERIRRIE AplderRl o pokyIMiByIGLLOT Tor  use in

t herapy. 23. A nethod of treating one or nore D sorders ch conpri ses
admnistering to a mammual suffering fromone or nore of the D sorders an

effective nt of a ompouynd. of. L1l or a siol ogical,l y accept abl e
salt or s%)ﬁ\rjgt{eec%rﬁ%oruggfo.?c%qfﬂgr% B‘ 5?pr%ﬁeﬁ'isr?1%2§r %W&bﬁrega%/d Di sgr ders
are sel ech@erotydiv) drbup Gfitioublly Sibatiusdd bydl ©f4 mbesi gmupmxain;ﬂie?gl, grogy.or

depression, schizophrenia, sleep disorders, and anxiety. The met hod of
claim 23 wherein said mammal is a human. 26. The use of a conpound of claim

more of the Ly aaridnd oo Aah e T AR B S S AP o or
pr epar i nghatewoygieuirg. of fornula (1) according to claiml1l wherein Yis ab

menbered ring containing two carbonyl groups conprising reacting an
aniline of formula (I1)

13. The compound of claim 1 wherein QY is a group selected from isoindole-1,3-
dione, 2,3-dihydro-isoindole-1-one, 3-H-benzo[d](1,2,3)triazin-4-one, 3-H-
quinazolin-4-one, 1-H-quinazoline-2,4-dione, 3-H-thieno[2,3-d]-1-triazine-4-one, 3-
H-thieno[2,3d]pyrimidin-4-one, 3-H-thieno[3,2-d]pyrimidin-4-one, 2-thioxo-2,3-
dihydro-1-H-thieno[3,2-d]pyrimidine-4-one, 2-methylthio-3H-thieno[3,2-d]
pyrimidin-4-one.

14. The compound of claim 1 wherein at least one R° is in the ortho position with

respect to the group M.

15. The compound of claim 1 wherein R® is methoxy.

16. The compound of claim 1 wherein Z is a bond or an oxygen atom.

17. The compound of claim 1 wherein R? is selected from the group consisting of (i)
phenyl which is optionally substituted by halogen, hydroxy, C,_; alkoxy, C,.4 alkyl,
cyano or trifluoromethyl, (ii) Cs.; cycloakyl, (iii) Cs.7 2-cycloakenyl, and (iv) C;

alk-2-en-1-yl.

18. The compound of claim 1 wherein R® represents phenyl.



MLINR R2 HZN (Rs (lI1) or a protected derivative thereof with an anhydride
of formula (11l) OR3ZQO Y (IlIl) O an ortrhodicarboxylic acid of
formul a (WO)03/0838H RZ- \ (IV) COZH or an imde of fornulPaT(0gp2/324R3ZCQNH
(V) Owherein R, R, R3, R6, Z, Q Y, M and L are as defined in fornula
(). 28. A process for preparing a cospound of fornmula (1) according to
claim1l wherein Y is a 5-nenbered ring contai ning a single carbonyl group

conpri si ngy r ISR -4-¢2PPMR - Ty1 Tty KJC )7 }{b Y-S a 5-nenbered
ring containi % 2 ca ogppﬁqgroﬁpsy i 5 ?%kaSZ/ 32740 79 29. A

process for ﬁdﬂép?a3 Itnnzglm%mmaodlphvsmlogloalmcaep(tal)leamdord| ng to claiml
wherein Y is & rzraft ered heterocycle conprising cyclisation of a conpound
of forrmla(?ﬂ[@ RZONH NH MMNR R2 (V1) 2 6

20. 3-[3-Methoxy-4-(2-pyrrolidin-1-yl-ethoxy)-phenyl]-6-phenyl-3H-thieno-
[3,2-d]pyrimidin-4-one and physiologically acceptable acid addition salts
thereof.

21. A pharmaceutical composition comprising a compound of claim 1 or a
physiologically acceptable salt or solvate thereof and one or more pharmaceutically

acceptable carriers or excipients.

22. A compound of claim 1 or a physiologically acceptable salt or solvate thereof for

use in therapy.

23. A method of treating one or more Disorders which comprises administering to a
mammal suffering from one or more of the Disorders an effective amount of a

compound of claim 1 or a physiologically acceptable salt or solvate thereof.

24. The method of claim 23 wherein said Disorders are selected from the group
consisting of obesity, diabetes, major depression, schizophrenia, sleep disorders, and
anxiety.

25. The method of claim 23 wherein said mammal is a human.

26. The use of a compound of claim 1 in the manufacture of a therapeutic agent for

the treatment of one or more of the Disorders.



wherein R3, Z, Q R6, n, M L, R and R2 have the neanings defined in
formula (1). 30. A process for preparing a conpound of fornula (I)

accordi ngwba3mBagm 1 wherein Y is a pyrimdine-2,4-di one PCarnmo2/simg
reacting an amne of formula (M) O I 1 3 Q RZQ NH MNRR2 (VI) NHZ
(R6) n with a carboxylating agent andy@ base in an aprotic solvent and
wherein R3, Z, Q R6, n, M L, R and R2 have the neanings defined in
formula (1). 31. A process for preparing a conpound of formula (1)
according to claim1 wherein Y is 1,2,3-triazin-4-one conprising

di azoti safzbnAqirotEss:fmrpmpadng)ﬁ cbmpomdapf(fhﬂn)ule(l) adcordBZ @ Chlich 1 whetdiNR R2 (V1)

NHZ (R6)n oIIowe t.r eat nent and wher ei R6, n, M
L, R ande ?%%nﬂ%ﬁ?ﬁtﬁaglg% |°ﬁ’§’8n?ﬁﬁff"b\?ﬁr?8r%?“ﬂ“ﬁ re%’m}mg/&npr ocess for
pr eparl ngaﬁhﬁ@mﬁﬂmaqﬁ)for mula (1) according to claiml1l wherein Y is a
pyri m di none ring containing a thiocarbonyl group at the 2 position,
conprising reactimgne'r?hiourea of formula (VI1) 3 'I1CO2Alk RZQ\IH—C—NH/ \
MLNR RZ (V1) (R6) n WD 03/ 033480 PCT/ US02/ 32740 80 or a protected
derivativ IEI by heating said thiourea in a high boiling solvent and
wher ein 2°Z, Q ®), n, M L, R and R2 have the meanings defined in
formula (1), and Al k(lll)s Cl- 4a| kyl .

or a protected derivative thereof with an anhydride of formula (I1I)
0]

J\O If
\H/ (1)

o)

R’zQ

an ortrhodicarboxylic acid of formula (IV)
CO H

R’ Z—C\ (V)

COH

or an imide of formula (V)
0]

RazQJ\NH (V)
N

O

2

wherein R', R4, R3, R®, Z, Q, Y, M, and L are as defined in formula (I).

28. A process for preparing a compound of formula (I) according to claim 1 wherein
Y is a 5-membered ring containing a single carbonyl group comprising reducing a
compound of formula (I) in which Y is a S-membered ring containing 2 carbonyl

groups.



33. A process for preparing a conpound of fornmula (1) according to claiml
wherein Y is a pyrimdinone having an alkylthio group in the 2 position
conpri si rgordasBing a thiourea of forrmula (VI1) 3ZQ | COZRCH/USR/327MH C- NH /
" MAMNRR2 (M1) 11 S (R6)" with an alkyl halide in a protic polar sol vent
and wherein R3, Z, Q R6, n, M L, Ry@nd R2 have the neanings defined in
formula (1) or are protected derlvatlves thereof and Ak is Cl1_4al kyl. 34.
A process for preparing a compound of forrmula (1) according to claim1
wherein Y is a pyridimdinone derivative, unsubstituted at the 2 position

conpri si ngo. rzieamcbssgfoaprepmirr@asqmmﬁung oﬁxjuﬁmtlaﬂ)‘nmerdhag/ﬁomgaimnl whégint hi o gr oup
t the 2 t
o1 epar i ngTd cORBEIRGeO B HRle SopPyoing Cuisring g sorioind of BORAR MiThg

reacting a conspound of formula (MI11), TQYr MMNR R2 (VII1) (R6)" in which
Tis a leavi n@ gro w th a conpound capabl e of introducing the group R3Z,
and wher erfzaQ), ,XHMMRFQ_ \ﬁ)’ and R2 have the neanings defined in
formula (1). NBG. DY ogcess fof preparing a conpound of formula (1)
according to claim1 whérein Z is a bond and R3 is an aryl group

aroup T PR R AR yon R s s B ol b o ' 81 wi T
(i) an arylboronic acid in a Suzukl coupling reaction or (ii) with an

aryl-tin reagent |n a Stille displacenent reaction wherein Q Y, R6, NN, M
L, R2, andO-R>PRS6% for preparing sRyapayad o Eamula @hseearding fojclaim 1 wherein

Y is a pyrimidine-2,4-dione comprising reacting an amine of formula (VI)

i
Cc
RaZQ\/ \NHQMLNR1RZ v
NH, ]
(R,
with a carboxylating agent and a base in an aprotic solvent and wherein R3 7, Q, RS,

n, M, L, R! and R? have the meanings defined in formula (I).

31. A process for preparing a compound of formula (I) according to claim 1 wherein

Y is 1,2,3-triazin-4-one comprising diazotisaton of a compound of formula (VI)

0
Il

c
-

R'ZQ7 MLNR'R? vy
“NH, ]

(R),
followed by treatment with a base and wherein R}z, Q, R® n,M, L, R' and R? have

the meanings defined in formula (I).

32. A process for preparing a compound of formula (I) according to claim 1 wherein
Y is a pyrimidinone ring containing a thiocarbonyl group at the 2 position, comprising
reacting a thiourea of formula (VII)

CO,Alk

Rz ?
. NH-C—NH MLNR'R® (V1)
6
I (R,



37. A process for preparing a conpound of fornmula (1) according to claiml
wherein Z is a nethylene group conprising treating a conpound of fornula
(VIT1) irnwolBoss480 is a |l eaving group TQY MLNR R2 (VII11) PCRA)SO2/320¢ h an
organo zinc or an organo nmangesi um conpound in the presence of a palladium
catal yst, and wherein Q Y, R6, n, Mgd, RL and R2 have the neanings
defined in fornula (I). 38. A process for preparing a compound of forrrula

(1) accorgj Q%rét@ct&i &‘érﬁ)ailivm{%fe%f gy hkﬁlﬂﬁ@aﬁrthiﬂ% iff AMRIH b°d1f'19g|_§ 3 I\/I_NR' R2

conmpound of ornula ) is a leaving group
(VI11) (RBynein B, ZhQaR ,alr,ﬂ\/hé ananth ba\@gbﬂmamhgadqubdamfmmutaa(ﬂhlaly@t under

st andard onditions, and wherein Q Y, R6, n, M L, R and R2
have t he %@%ﬁyﬁdglkﬁgfi ned in fornmula (1). 39. A process for preparing a

conpound of forrmula (I) according to claiml wherein Z is sulfur
conprisin reactlngacorrpound of formula (VIIl) in which T is a |eaving
group TQY33. A RrogesgHoRpreparing 3 cqmguad ofifarmulp @nacsprding tordaipy bwberel of a

infor %?X”??%%&BQB%I} Sy S L R

a conpounthiafred of forthala(V)II)according to claim 1l wherein Z is oxygen
conprising reagting a conpound of formula (VII1) in which Tis a |eaving

group TQYR%NﬁOw (VI (R6)n, with an alcohol in the presence of an
al kali et al hlycﬁ—r @ M‘eﬂﬁr&)t i#) sol vent, and

with an alkyl halide in a protic polar solvent and wherein R3, Z,Q, R6, n,M,L, R'and
R? have the meanings defined in formula (I) or are protected derivatives thereof and

Alk is C1_4a1ky1.

34. A process for preparing a compound of formula (I) according to claim 1 wherein
Y is a pyridimidinone derivative, unsubstituted at the 2 position comprising reacting a
corresponding pyrimidinone having an alkylthio group at the 2 position with Raney

nickel in a solvent,

35. A process for preparing a compound of formula (I) according to claim 1

comprising reacting a compound of formula (VIII),

142
R’

)n
in which T is a leaving group, with a compound capable of introducing the group R’Z,

and wherein Q, Y, RS, n,M, L, R' and R? have the meanings defined in formula (I).

36. A process for preparing a compound of formula (I) according to claim 1 wherein
Z is a bond and R? is an aryl group comprising reacting a compound of formula (VIII)

in which T is a leaving group

R%),



wherein Q Y, R6, n, M L, Rl and R2 have the neanings defined in formla
(I). 41. The use of a conmpound of fornula (I) to inhibit MCH i nduced
hyper gl ycwnioa/oss480 r educi ng MCH- i nduced hyper gl ucagonem a. PCT/US02/32740

81

with (i) an arylboronic acid in a Suzuki coupling reaction or (ii) with an aryl-tin
reagent in a Stille displacement reaction wherein Q, Y, R6, N, M, L, R2, and R2 have

the meanings defined in formula (I).

37. A process for preparing a compound of formula (I) according to claim 1 wherein

Z is a methylene group comprising treating a compound of formula (VIII) in which T

is a leaving group

TQY—@—MLNR1R2 Vi)
(R%),

with an organo zinc or an organo mangesium compound in the presence of a
palladium catalyst, and wherein Q, Y, RS n, M, L, R! and R? have the meanings

defined in formula (I).

38. A process for preparing a compound of formula (I) according to claim 1 where Z
is NH or NCHj; comprising reacting a compound of formula (VII) in which T is a

leaving group

(R,

with an amine in the presence of a palladium catalyst under standard Buchwald
conditions, and wherein Q, Y, RS n, M, L, R' and R? have the meanings defined in

formula (I).

39. A process for preparing a compound of formula (I) according to claim 1 wherein

Z is sulfur comprising reacting a compound of formula (VIII) in which T is a leaving

group

TQY~<:;>—MLNR‘R2 Vi)
(R%),

with a thiol in the presence of a base, and wherein Q, Y, R® n, M, L, R! and R* have

the meanings defined in formula (I).
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40. A process for preparing a compound of formula (I) according to claim 1 wherein
Z is oxygen comprising reacting a compound of formula (VIII) in which T is a

leaving group

(R},

with an alcohol in the presence of an alkali metal hydride and an aprotic solvent, and

wherein Q, Y, R%, n, M, L, R' and R? have the meanings defined in formula (I).

41. The use of a compound of formula (I) to inhibit MCH-induced hyperglycemia by
reducing MCH-induced hyperglucagonemia.



