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15 wherein ( is an optionally substituted thienyl or optionally substituted
phenyl ring; R1, R2 and R3 are each inter alia hydrogen; X is inter alia (CHy)mNRCO;
m is 2°4; and Ar! is an optionally substituted heterocyclic ring or an optionally ‘
substituted phenyl ring. The compounds are said to be useful as antiarrhythmic agents.
EPA 431,580 describes compounds which are said to be dopaminergic agents
20  useful as antipsychotics, antihypertensives, etc. WO 95/10513 describes benzothiophene
derivatives and related compounds as estrogen agonists.
EP 0494 623 Al (Laboratoires Glaxo) discloses acridine derivatives of the

following general formula:
0

VoS
I
A—B—C—N-—(CH R*
6 H, | (CHy)

R 2 13
R 7
R RS

25 whereAis O, S, a bond or CH2NR9; B represents an optionally substituted C;.4alkylene
chain, mis 1 or 2; R3 is H or alkyl and R7 is H or R3 and R7 together from a group
(CHp)p wherenis 1 or 2. There are many examples of the chain —A-B-CHj- including
-S(CHp)3-. The preferred compounds are tetrahydroisoquinoline acridines. These
compounds are disclosed as being capable of sensitizing multidrug-resistant cancer cells
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wherein R1 and R? are independently H or various substituents; qis1lor2; and A
represents a group of the formula (a), (b), (c) or (d):



wherein Ar represents an optionally substituted phenyl ring or an optionally
substituted 5- or 6- nenbered aromatic heterocyclic ring; ng i)myo ﬁqﬁonal |y
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Cl - 4al kyl @b be vsbd Aathk wksitlchoorpdydiofdc-cdaliiyhs. Cl - 4al kyl am doCl - 4al kyl", -
aryl sul fonam do, aryl earboxam do, “aryl sul fanar ni doCl - 4al kyl ,.

aryl earboxaTi -iidoCl -4al kyl, aroyl, aroyl d- 4alkyl, or arylC | -4al kanoyl

groupp 5 Surm@pof Pk Edtiot) P, RSCON(R6) (CH2) p, RSRENCO(CH2) p or RSRENS
02(CH2) in which p represents zero or an integer froml to 4, and (for all

i a1 by NV EHRUTRE G Py IS RGO RS EPEARIe SN Vb S5 and |
R5R6NSo 2 (affi2i}ypfor dopamine receptors, in particular the dopamine D3 receptor. These '
derivatives thus have potential in the treatment of conditions wherein modulation,
25  especially antagonism/inhibition, of the D3 receptor is beneficial, e.g. as antipsychotic
agents. v
) In a first aspect the present invention provides a compound of formula (I):

Rd
N—(CH,)-B~A
R

Formula (I)
30  wherein:
R2 and R3 independently represent:
a hydrogen or halogen atom; a hydroxy, cyano, nitro, oxime, C1 .4alkyl,
C1-4alkoxy, arylCq_4alkoxy, C1_galkylthio, C1-4alkoxyC1_galkyl,
C3_gcycloalkylCy_4alkoxy, C_galkanoyl, Ci_galkoxycarbonyl, C1_galkylsulfonyl,
35  Cj_galkylsulfonyloxy, C1-galkylsulfonylC.4alkyl, arylsulfonyl, arylsulfonyloxy,




R5CONR6 or R5R6N together forma 4-,5-,6- or 7-nenbered azacycl ic group
‘optionally 10 containing one additional 0, Nor S atomin t ch e and
having 3-8 carbon atons (including the carbon atons contai ned

opti onal WOWaHP47dent (s) of the azacycle): or a group Ar3- PCTAEREVIH Ar 3
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(et hyl sul f onyRoxand, R‘fmdﬁﬂ?@!@ﬁ@tﬂnéteﬂ?mé@lﬁ,fl'b@l Bxﬁl 2akylakesllio®yn MHLIQY, or
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cycl ohexyl, an j ke A¢ ‘Z ogen atom predent in the conpounds of fornula
(1) be fl ubFiRENSAHITSEAAS, bromine or iodine. Preferably, B represents.
a sul#’({r at om greRpeseIt 88 opEy By 40dstiued§ BP@ MeBbapd aF!rI@fﬁ@rI@EﬂI?C}’ClJC o
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or a salt thereof.
25 ,
In the compounds of formula (I) above an "alkyl" group or moiety may be straight
or branched, and includes alkyl groups with one, two, three or more fluorine substituents.
Alkyl groups which may be employed include methyl, trifluoromethyl, ethyl,
pentafluoroethyl, n-propyl, n-butyl, n-pentyl, n-hexyl and any branched isomers thereof ]
.30 such as isopropyl, t-butyl, sec-butyl, isobutyl, and the like. ' o
A corresponding meaning, including optional fluorine substituents, is intended for
"alkoxy", "alkylene", and like terms derived from alkyl. For example, "alkoxy" includes
methoxy, trifluoromethoxy, ethoxy, and oxy derivatives of the alkyls listed above.
‘ "Alkylsulfonyl" such as Cj_galkylsulfonyl includes methylsulfonyl (methanesulfonyl),
35  ethylsulfonyl, trifluoromethanesulfonyl, pentafluoroethylsulfonyl, and others derived from
the alkyls listed above. "Alkylsulfonyloxy" such as Cy_galkylsulfonyloxy includes
methanesulfonyloxy (methylsulfonyloxy), trifluoromethanesulfonyloxy,
ethanesulfonyloxy, pentafluoroethanesulfonyloxy et al.
"Cycloalkyl", for example C3_gcycloalkyl, mcludes cyolopropyl cyclobutyl,
40  cyclopentyl and cyclohexyl, and the like.
A halogen atom present in the compounds of formula (I) may be fluorine,
chlorine, bromine or iodine.

Preferably, B represents a sulfur atom.



Formula (IA) 5 Preferably, A represents an optionally substituted 5- or 6-
nmenbered aromatic heterocyclic ring, or an optionally subs%r tuted bicyclic
het erocyclic aromatic ring system (i.e. both rings of the Mﬂr’!’am%
substi t utved obs@lycl i c heterocyclic ring systemare aronat iPEI/ER01/13190
preferred that A represents an optionally substituted 5- or 6- nenbered 10
aromati c heterocyclic ring, and nore preferred that Ais an optionally
substituted 5- praraslyedepfeasé 3¢ heterocyclic ring. It is preferred that A

i's selected fr RAB:2 @x%éé}gbltyhﬁl@;f Qﬂgﬁ _?{di%m%& t E)B AMd t&é l}{v)e%orgls a)f:o@f)

o<l o~ --<l erein X2 are
mdependef?ﬁ"!n;‘;1 N]%}O’d%at@ﬁ‘a’ 5(3 is NR8 Oor S, ') are |ndependently N or
CR9, and y2 is NR9, O or S, Y Igarid Y 20 Zl is NRl 0, O or S, and Z2 and
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cyano, nitro, Cl-4alkyl, CR Chy 4al kyl enedi oxy, C -4al kanoyl, O

d - 4al kyl sul fonyl, an opti onal i € ->g4-p 5- or 6-nenbered

cycl oal kyl ring, or a group..g la (a), (b), (c) or (d): 25 -Ar -A
| Y-Ar 2 (CH2),-V-(CH2). Ar R(a) (d) in which: Ar represents an
optionally substituted phenyl rigig or an optionally substituted 5- or 6-
menbered aromatic heterocyclic ring; @r an, o(ﬁ Bonal |y substituted bicyclic
ring 30 system Arl and Ar2 each indeggﬁag é‘ represent an optionally
substituted phenyl ring or an optionally substituted 5- or 6- membered
aromat i ¢ het er Brjarbbly, Aireygeseatscnoptiopalbsantttulcs VAY 62R@Mmb¥EdG2dm e 1
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O, CyanOmeﬂibEfeG,ar&nénA%t&M&ychthrg 4al koxy, d - 4al kyl enedi OXy, C

1- 4al kanoyl, or 4al kyl sul fony an optionally substituted 3 4-; 5 -
or 6- nenbered cycl aIk ring, grou f the f (b) (c) or
(d) as defi nedlt s té%#ﬁﬁkcﬁﬁg?”ﬁ@ngg ﬁ%ﬁgﬁﬁﬁzégégﬁréﬁi cyano,
nitro, C-1-4al koxy. or C.l - 4a||cy|ened|oxy when R9 is Ilnked to N.
ant /.
— d .
. 21/]\R7 'J\ \ J\
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wherein:

X1 and X2 are independently N or CRS, and X3 is NR8, OorS;

) Y1 and Y3 are independently N or CRY, and Y2 is NR%, O or S;
20 Z1isNR10, O or S, and Z2 and Z3 are independently N or CR10;
and wherein:

R7 is H, a halogen atom, OH, cyano, nitro, Cj-galkyl, Cq_galkoxy, C1.
4alkylenedioxy, Cq_galkanoyl, or Cj_galkylsulfonyl, an optionally substituted 3-, 4-, 5- or
6-membered cycloalkyl ring, or a group of the formula (a), (b), (c) or (d):

25

A A Y—a? NN (CH)—V—(CH A
(a) (b) (c) (d)

in which:
Ar represents an optionally substituted phenyl ring or an optionally substituted 5-
or 6- membered aromatic heterocyclic ring; or an optionally substituted bicyclic ring
30  system,
Arl and Ar? each independently represent an optionally substituted phenyl ring or
an optionally substituted 5- or 6- membered aromatic heterocyclic ring, and Y represents



10 or RO together wwth R7 and the intervening atons of the 5- rrenbered
heterocyclic ring illustrated in groups (i), (ii) or (iil§§ of an
optionally substituted 5-, 6-, or 7- membered carbocyclic clic
ring; and@PBE#dih: R8 is H OH or C 1 -2alkyl, provided tWé%T/WI{lé“H or C I
-2alkyl when R8 is linked 15to N, RR O is H OH d-6alkyl,

hydr oxy-substituted Cl-6al kyl, Cl -2al koxyd -4al kyl, phenyl CI 4al kyl, a 3-,
4-, 5- orabendRNEICEH, «ONba) -ICSH? con@CHQ)m[dﬁ’éﬁyﬁ]Q)n wbvhcmelm)(lAnrepmbﬁnyD S,
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or RI13RI 4MEBH éteﬁéarbpeth%orézsteeocya Ik JRBne chal n. Alternatively or
addi t i onahd/whékeinand Ar2 nmay be i ndependentl| y optionally substituted by one
or more >- or ﬁSri@eHbgﬁ%@ 9 gl Gri\GARIARYES {59 b} eqszsu@»mheﬁwqgma@di 35
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‘subst4tuents 'sel ected from a haI ogen atom or a cyano, d oaI kyl (e.g.

met hyl or tri f Notsrtbaten igydups (1, (i) 2ad Kdukthe(p@n@antFwen&ewghedﬁft—hamd‘Sldl@ofﬁmhhoxy)

Cl - 2al kyl mxabtc(sahg there iy i@ diond Pitwebn tidadrsam By f Hoem@la (BCeidithe .

C?al kanoyt g IWbc?rp V}QCQ[%QQ%QH RCH, 5@&13_1340 7 (e.g.acetylamno), d
u

alkylsulfor onyl or tri oronethylsulfonyl)
Cl al kyl sul fonyl oxy (e g met hyl sul f onyl oxy), O al kyl am nosul f onyl el

met hydSani nosul Fomylgroupsaifidys Smmblar@), 4p). (1) 96 (e ths. ringsonying systeny BanA ] no) or
C | al kyl mmr%ﬁaptnfﬁﬂbly(eaclgmdﬂpéﬂﬂﬁh@ym Qmarljamhsltﬁutqi bylﬁnﬁ&'ﬂibl& 3-, 4-, 5- or
6- menber e b%MﬁxleB@' Xétc& £h: 'a’haf‘oc@na{%?n o‘?%%y ?ﬁnoRéxt%, nl ess
SC][ atzed ot V\qkoxy, lﬂyle geecﬂof}p,téf/ 4;81? e Xal %ony&lt(?l 4a lsxrﬁ‘%ony tWO For

C1_4allcylsul_f1nyl C1-4alkylthio, R13302N(R1 4)- R13R14NSOZ— RI3RI4N-,

30 R13R1,4NC'O-, or R13CON(R14)- group wherein each of R13 and R14 independently
represents a hydrogen atom-or a Cq_4 alkyl group, or RI3R14 together form a C3_g
alkylene chain.

Alternatively or additionally, Ar and Ar? may be 1ndependent1y optionally
substituted by one or more 5- or 6-membered aromatic heterocyclic rings, e.g. as defined

35  below, optionally substituted by a Cy_p alkyl or RI3R14N- group; wherein R13 and R14
are as defined above.

In the rings Ar and Ar2 substxtuents positioned oz tizo to one another may be linked
to form a 5- or 6- membered ring. Preferably in this case Ar and Ar2 are optionally
substituted phenyl rings, and here linking two ortho substituents can for example form a

40  benzoxazinone ring system.

It is preferred that the rings Ar, Arl, or Ar2 are each independently unsubstituted
or substituted by one or more substituents selected from: a halogen atom, or a cyano, Cj.
nalkyl (e.g. methyl or trifluoromethyl), C1.oalkoxy (e.g. methoxy or trifluoromethoxy),
Cj-palkylenedioxy (e.g. methylenedioxy), Co_zalkanoyl (e.g. acetyl), Coalkanoylamino



al kyl groups or a RI 5RI 6N group; wherein each of RI 5 and R

i ndependently represents a hydrogen atomor a C 1-4 al kyl grz)q?_\ 9% R 5RI
6 together faima C3-6 al kylene chain. 10 Preferably, R7 is no qﬁt
advant agesue2/t4at R7 is a group of the formula (a), (b), P‘(?E/)EPW”(]{B It is
t hought that these R7 aryl-containing groups help to.increase the
conpound's affinity (binding) to the dopam ne D3 receptor. Mbre

advant age@usiogtyl®iinp} Cialkytsuifpnydf(e.gheethylsnifbmy! Eajrflyopymethylselfonyd),i | | nore
advant age@ wsm%yloayqegr@emmmmwo , Cpaephido8)ifeyl (ebg. It is preferred
that when ( or Arl is
opt i onal I} ?J’Lasﬁﬁ(?%ﬁgg‘?g%%h&%t Ma%r{g%mﬂ%uﬂf éafn% aéA? present in Ar
or Arl pa¥aalkyamings 5r’é‘8ﬁ iFPWst r in group, (i), (ii) or
(iii) Sr suchp&had-sdhsSt ot Gemmbesed ‘alcmaﬂh’énngllluegoR rR aafl KipterY ! ngaDCFB)
group. A \Eﬂlb@rsiht&fotﬁém&ébbﬁé mdupeideﬂmy SptithaRREebsBtiteDsY bxh&b“rtkv%fpéle@ hred. R7

bei ng an 10% slof er‘él %h o?FU@ aHE@@GS %X&e‘n ring,
such as an |ona subst é M&{HI%H S ant ageous.

Pr ef er abl JFPraRents & hy Pg‘?ré%% ‘iré‘ -Hé B 8% H?refP%ﬁl 6ring atons
to formghyleno¢hazm optional Iy substitut ed 5-, 6-, or 7-nenbered carbocyclic

or hetgerocyclic 25 ring. Mre preferably, RO is Hor a group of the fornula

(8) as def'ned ?{ﬁ QREot IR < d%ﬁgg;oa? l-%étﬂ']%ag&ttlh%?ﬁ#elt?ﬂnﬁﬁ'lg?@'tm ed

P oY ef et G () Orfabs BieiH L B Chese Ryl FopiAming aroiBh Pryo Bicgeasothe 5 oy 5.
or 6- qui naimpoind'sfabfiyty (émglng?m theg idppaminigilzgsecemoy. Mzretaﬁvemiygeouplyri( W e.g.
4-pyridyla oidagekvde,foﬁmawl @Yt (d)) Bl oe ad¥@ntayéarBl Rl 1s Hgahpwrite dyl ,

ci nnoj4 ny Ear\@) ,b% ur anyl or pyrrolopyridyl. Mre pr ef er ably, R7 is
?FLL?BE‘LL¥yF“ inprerenc e s By RR e o bR B LR of (8 y)ixh‘?rrf%‘i nyl
e.g. 6- quxsm@hpm@lly subgtdnteRphemidl/there Roeithes peeu@ﬁtln;ﬁanreSﬁstllarﬁeoa/’g @ap of
formul a (ine5-Aembérsd nétefoeyﬂbhlylsﬁﬁﬂed(imgﬂduy (BB ol ik eﬂsmh@ayd subatiflégtris Y i s

pr ef er abl y @:démgm @né aggyl @f.g. C ngeeﬁob& PRbiRna:! aYs@cH%% htuted

pheny, red et erocyclic aromatic ring
cont a#qn Sétf‘}/q ﬁBE N and one 0 atom e, g. isoxazoly], _oxazolyl or
oxadi azol yl . AR

ibgiiyn opEeRalysab | HBISA Brrednt 5-1 5 Grinembered AYd] oalksylapig, ekl | y
subst i t ut avhrpdpeioyhlly ibsefimteabdyylohden ying, is ¥lsoadaahagedns.and Ai -2 is optionally

substi tut ed pﬁ%?éﬂabl Iqwis%b't tak@ﬂ(fdg@lh@f yth R éf&‘tﬁé%é’ﬂvemﬁé% bmOb
oxadi azol lVbst ed | sgxazol yl

crs. sodsslppiay dogflisarse Pl 4 a2 1
or oxadi abBbg- yMOée @re eiabiyzil o &HPTE goup 0 Fhe fopanlads) 3 dAﬁge%laeelﬁostghegﬁ tuents
or i s subpteidratilpH doyopsiomlhl dupbtiteted phemgtthyl group, this optional substituent

pref ter ?bl y bei phes RUMIRA Hgf\@sp%maﬂgiﬁt Rfhré a forUpb {6 @mAM (d)] Ahsr rff@ﬁlegct I2 02 .

oln (0] (0] X (S
PRy 2005 %6@26‘%? ‘g& 1 e%l;d% aﬁpk i &‘tlg&l‘“pﬂ rﬂEﬁaX e 30),
5- net hyl - 7d: By be-so2-jenyl, heI4-R; VnadRL 2 agf OP@IBM ®Bred.
"30  pyrazolo[1,5-a]pyrimidyl, cinnolinyl, benzo[b]furanyl or pyrrolopyridyl. More preferably, : 1
R7 is optionally substituted phenyl in particular unsubstituted phenyl or fluorophenyl (e.g.
4-fluorophenyl), or optionally substituted quinolinyl e.g. 6-quinolinyl.

When R7 and/or R9, especially R7, is/are a group of formula (b),

Arl is preferably optionally substituted phenyl, and/or Y is preferably a bond, and/or Ar2 :
35  is preferably optional]y substituted phenyl, pyridyl, pyrimidinyl, or a 5-membered i
heterocyclic aromatic ring containing at least one N and one O atom e.g. isoxazolyl,

oxazolyl or oxadiazolyl. A highly preferred embodiment is wherein Arl is optionally

substituted phenyl (preferably phenyl), Y is a bond, and Ar2 is optionally substituted

phenyl, pyridyl, pyrimidinyl, isoxazolyl, oxazolyl or oxadiazolyl. Most preferably, Ar? is
40  optionally substituted isoxazolyl e.g. isoxazol-5-yl (i.e. 1,2-oxazol-5-yl), oxazolyl €. g

- 1,3-oxazol-2-yl, or oxadiazolyl e.g. 1,2,4- oxad1azol—3-yl
Optimally Ar2 has no substituents or is substituted by a Cjalkyl e.g. methyl group,
this optional substituent preferably being situated two Arz-nng-atoms from the
connection point to the Arl-Y- e.g. Arl- group. For example Ar2 being 5-methyl-1,2,4-



For a group of formula (b), Al2-y- is advantageously joined to the atom of
the Arl ring two atons renoved fromthe Arl atom connectef in A
ring. So, for 5 exanple, where Arl is optionally substitu gd%g mﬂ Ar2-y-
i s preferWd4psiined to the meta-position of the phenyl riRgTERMEBI4%e to the
main (e.g. triazoly], imdazolyl) A r|8ng See for exanple Exanple 30
hereinafter. Wien R7 and/or R9, especially R7, is/are a group of formula

(c)., prefekadisrol8XAMRcase Hxatipld 30| sdetRAtl, DoRMA0Y- 2Sy1ls Yihethor1 phsaydi-2- 10
Wien R7 a?zﬂfﬁ‘}{raf@ﬁed especially R7, Is/are a group of fornula (d), preferably

risi o Ar V\/nere
ris | or 24 w\‘f }r%g&ﬁggg{} %’inﬂnfg lﬁl - -1§)ada} ﬁéeﬁsgéeb“%%)t%é at é&g%}

5- rrer(r;%)erésﬁ nﬁé?@?S ﬁ&OFH sAtI élac? g&i}g %3 NSP gll) form.
part of aRX@BPlEowRs: X;gs awtfqna%%au stjfute erab rJB@s%q & or

het er ocy cesa-posiigon effe phenyd ring |r¢>lgtw@to¢h@m@rnaﬂ§lg/ trapzglyl Sinriganedied rinigng, nor e
pr ef er abl PpeafphraypplerExagnple 3¢ hesarmftBxanpl es 18 and 23), R 0 is prefer abl y
H C I -4alkyl ven®¥¢badopRY) espemaley RY af/arcdbipuplodforfula @) kyrkfefred 9. met hyl
or trifl uggﬁﬁﬁwwhuﬁ%%@gﬁm Q&bgﬂ@ﬁg phénydr e i ndependently N or CR8, and
X3 18y d\NR8.  Mor r X9 2 NR8. 20
Pr ef erabl rzY‘%%?ﬂ%cﬁg dg% n@ %bﬁgﬁﬁ%w@?ﬁ %”Jél
Prefrrably,; ‘Ngfm% ﬁaef 1%\,%0"{;)3()5‘3 ¥ NP~ Fr A the

t aut omeric forﬁzléﬁﬁ e ‘?r P@F‘éﬁnl“%a peredy |

pr ef er r ed hetggacyeliraring ilystaedn &punsﬂ@) W) QI fowm@ amﬁp lﬁgubs@mted

be' | i mi t ed-,tfy, arfemempbeied dasochdiegirthetehetychnengrth tatter chg Bprxferakily X6- and

]Yl fy2153 memtelgﬁcg;&iqrepfﬁembly@pﬁeﬁylm@ (eighgeeBtamipded t8rand 2B3al |y a N at0 om
or optinmum onRdi R p r [ NR1

o bl Ch on antré] %raﬁl}rH ~°Cb11 ﬁﬁfcﬂ Jr%?clbﬁ%E l'lf‘ﬂcgyr?e g{/c O&?%?ﬁ@?aﬂzyl (g
preferabl %@'OE Hore rﬁqt?x t is 3 IS grogp ))5'3 = N and ZI
is 30 NRIO sB8raferablyaX sanéai @ﬁamdeye@ipggw\{@rt@& Jangd. tSrlﬂBﬁoM%ew and t he
i nvent i onpteferablycKhpod® o ifdependeatly Nia) X3 isaNR&I t thereof: R 4 3 R N-N

j, R ID N @r&eraggfmllﬁﬁd@ﬂre?h@d Efdfl lN(‘!r,Cﬁg zhﬁ‘?z gQRrP, of formul a (a)

U e prehy bt ﬁ%ngzzm Ckir? Beiefariaeer, 20 eptiogally.
6- qui nol i nyl . KRYARBSS a*’mn@gf iy WMP/ mje e’AF%ok’p‘%Té‘FIé@} éfds| s the

enbodl menpraféresdahat @eicg baﬂSmﬂXhan@Néms Nt is 3 and Ais group
Without intending to be Timited by theory, it is thought that one or both of
25 XUXZX3 and YVY2/Y3 advantageously are or contain a ring heteroatom, ideally a N
| atom, for optimum D73 binding.
It is preferred that A is group (i) and Z1 = NR10, in which case R10is preferably
H, Cy_4alky! or cyclopropyl.
, More preferably, B is a sulfur atom, tis 3, A is group (i), X! = Y1 =Nand 2 is
- 30 NR10, 5o that A is optionally substituted 1,2,4-triazol-3-yl and the invention is a j
.compound of formula (IB) or a salt thereof: - : : -

. Or s

R4

N\N
N/\/\S—</ /”\
R N 4
R! R_‘lO/ R
Formula (IB)
35

Preferably, R” is a group of formula (a), in particular an optionally substituted
bicyclic ring or an optionally substituted phenyl ring, more particularly, quinolinyl, e.g. 2-
» 3=, 4-, 5-, or 6-quinolinyl. '



(i), Xl is N Yl is CR9, and ZI is NRIO so that the invention is corrpound
offormula (1C or a salt thereof: R, RN"~S NjJ R RC 10/3 M ?ﬂﬁ R
Formula QQ In Formula (1C) it is further preferred that RO is not taken
t oget her W@ 0h4R71 and the intervening ring atorns to for mPSdayEPUSA3TA
optionally substituted 5-, 6-, or 7-nBnbered 10 carbocyclic or heterocyclic
ring. Inthis case, Ais optionally substituted i m dazol-2-Yl. Preferably,
R~ is a group alsofpaefenea i{ thp embodipednt inbutein Bas a eplfireneh) yis SuBEA fsyrad
bi cyclic 5'){1915(N \al’th@RfP Oﬁ}ﬁi iylssl*]'ﬁw 'sb%ﬁ(ihé)ﬂﬁgﬁ’tion i5 B%om ?Q{f'u?d @P%%I?Hl arly,
qumo!lnyC g lﬁt 5-, 6qU|n0|ny Al so preferr I's the
enbodi nmen M’é & hgreiog a sulfur atom t is 3 and Ais group 15 (i), Xl is
CR8, YI is Nand Zl is NRIO, so that the irrvention is a coi npound of
Formula (I1D) or a salt ther@df: 3 R | W-~S R2) 4NR 7 R R 10 Formula QD)
)20 In Fornmula (1D), [ i substituted i m dagol -4-yl or -5-yl, and
preferably R8 is H Pre /a\g?@of U:Ea(a) in particular
“an optionally substituted Ni ng ~or a&—-oétl ally substituted phenyl
ring, more particularlygzg 2- 3-, 4- o- qui nol i nyl. 25
Anot her enbodi nent is ere Ajis the fol I ow ngf‘%roup (|v) 4 NX X6KR
V) were Rl | has the sane (’%ssentlal and preferable) definitions as R7
herein (but including Hin the defigrhdl@@ECcyvhere His excluded fromR7); X4
is CRl 2a or N, X5 is 30 CR121) or N, and X is CRI 2c-or N provided that
both X4 and X5_are nqt erein o> WD 02/40471 P PQl [ 13140
10 R 2a,b,c, m?%(gaéﬁa@% s g{%aewfm 290 B ngd @hh 10T By Cﬁf {‘f*onal
subst i t uemtegvafing gngefpms tddson paredf mmwn(ally eubstindedidh, g 0H7a3erabered
possi 10 | i EatbocyslelbPheteddeyetoniny. Th s é@s)e X4s opticha{® suigstin(tbd uaiaazdiiztyll and the
| nt erveni ?1% é}%lgol*[@ Rl O%Bu}fr’f)ffo?ﬁlufé Amemqr Inl‘ dnggﬂ%%ﬁ{uge%gﬁ% ng“ at om
together form n ;0 stitu red
car bocycIFEgBIE %Rt?é?n&&?é 1?5:1‘ é\nglang,égorﬁp yq‘BE‘Plflﬁ'é'(fggr’ Gr'oups (i),
5-, or 6-quinolinyl.
Also preferred is the embodiment wherein B is a sulfur atom, t is 3 and A is group
15 (), X1isCRS, Y1isNand z! is NR10, so that the inventinn is a cempound of Formula -
(ID) or a salt thereof:

R’ P
» . R3 .
. R2 /N R7
10
R R

Formula (ID)

120
In Formula (ID), A is optionally substituted imidazol-4-yl or -5-yl, and preferably
R8 is H. Preferably, R’ is a group of formula (a), in particular an optionally substituted
bicyclic ring or an optionally substituted phenyl ring, more particularly, quinolinyl, e.g. 2-
, 3-, 4-, 5-, or 6-quinolinyl.

Another embodiment is where A is the followmg group (1v)

}\
)\\XEJ\ R

@iv)
where R11 has the same (essential and preferable) definitions as R7 herein (but
including H in the definitions where H is excluded from R7); X4 is CR122or N, X5 is
30 CRIZborN, and X0 is CR12¢ or N provided that both X4 and X3 are not N; and wherein



and (iii) above for when R7 and RO together forma ring). Preferably, RL |
has the same definition(s) as R7 herein (but including Hin th% gﬂﬁ’&%%b ons -
where 1-1 is excluded fromR7); X4 is CRl12a or N, X5 is CR12b or

i s CRL2c WiO®M46#Bvi ded that both X4 and X5 are not N and RG/ERONIf#%a b, c,
10 i ndependently of each other, are ad®defined for the optional substituents
of group A described below (i.e. including Has a possibility) - i.e. there
is no ext ird2eptq, m@bhydenﬁybﬁbmcﬂummd &re as ﬁeﬁn«drfo?tmmphenﬂctubartbmtycf ic or

het er ocyclglr&u;mragsédb%a%eto@v [eOHRINCING H 28 BP¥&sibiBEST /1dAdH WhereiB dithefNa) A/ or Rl
| is Hor CI ﬁl k@)%f}}gl d?ﬁ)lelé&e‘rfrv %Ea%ivrfﬂo IO FC%WA?@ pre erred or

opt i onal He" co rr‘ip ((§ IC) or (ID
or salts tllhtéW@BFlgRﬁ‘I}Qﬁ)ﬁ*tqt‘Bfﬁa oGt %ﬁ%‘ﬁ%ﬁt‘é&n@n%ﬁ‘ syRsRiedd-Hat @ Beycl i ¢
aromat$ ¢ mhembhered catbbeyebd or haerotmhcam;g (efg. ame@r@lpdeﬂ&nedﬁﬁor graupbs (IAYR) or Ar3

njay cci ntaﬁurau%}@wk forweﬂRﬁ%@K%fog%er fophefri@ggbl y from | to 3 heteroatons,

selected from Fg{ﬁ’?gﬁlc}“a I?Iglearagleéi iﬁg:}ﬁggtag&{w%egel\g?# (ﬁﬁ&’% %thone i's

preferably sel ar e
prefi er abidgfinitiops hsredd 1pexcinded ; @c?%e é?r T ou‘ffsNa #wetide

furyl, ths ER}RC opMirprovided trmxhqthpgfj and X amoiog N; 2ndivdarin }21 2a8€adi azol yl ,
t hi adu@zolnyde eﬂa/ernlnshdfeaéﬁothéﬂ Qs efindd foameruﬂnonay@bﬂﬁﬁaﬂts opg%uﬁwh nyl,

P oae  ehg 0 bRed e m%pﬁlag,iﬁg@é%oxélbmgﬁ L5 fro RESCRHEE Jxanpl es

i ncl ude trF%
(especi al 5§ $t’rwt6§§0| “:2ny’4 e yg&}c ordeter %rYPE‘anB&é‘%Pﬁiié%gﬁoﬁEl de faryl
e.g. 2- flabqu thienyl e.,-. 2 thl enyl, and pyridyl e.qg. 4-pyridyl. Exanples

of bicyclic ringegygm® N, aha@rmldqpﬁ,%rlqchémﬂ (elgcm;g) c heteroaromatic 30
ring stens, such as |ndazonI |ndonI benzofuranyl benzothlenyl )

benzothi azol yI benzi m dazol y nzi m.da benzoxazol yl e.g.
beri zoxazol - ﬁ e foljapn %Iaﬁpr%f?éﬁ?gloé&’%?’?ig‘?rﬁ“y o&i Wﬂﬁ\}lpés Oiy

qui noxol i ﬁpmumul(ﬁa(iﬁb,l(@'] (IQionigY)iom phlfs thereof. squ| nol i nyl . Exanpl es of
bicyclic ring systens for Ar (e.g. in groups R7, R9, etc in.groups (i), 35

g;'sz ot (i 'C'h) Zis Eg] ang ﬁels%&tgd%[ be?ed%et%b ﬂﬁ%ﬁy@gg@&g ring
~“benzof ra:# mytigﬁ]}%g’??ugﬂ "A’“‘r’of/g‘n1 Fn%{z?f 1‘ay COPEHD 1 § Dptegra R
benzi m dam&@bw ﬁoméﬁ@&(@zwyﬂonﬁz gpleg mé},d‘ﬂ ard §) Wh)@nt ¢ Siog aewRips 2-
benzi sot hn%ryhtonﬂuomb lpmtbrablygsclezted fibma O4N arfe-S eid fheqompinlighdteroatoms

qui noxol i Ry gne%f?ﬂiﬁip'EMﬁple&bW embe éaqwté}e cmfl @Fﬁ'{@lﬁa/er gyﬂny'
oot ?Ef'ofg’f b Tl oSt HRE ﬁ“‘%"]ZB 1oz amg%ﬁﬁ%@is‘ﬁ%‘

t hi end} 3, ¥ii wigmenpyridazyl qiyRydisyh pysesolyh isoderzalyl, and isoxazolyl. For

3, 4-di hydrgm@ﬁxpreﬂﬁddmmphﬂs itmhide tnazdly]Z(espehyadilyd ,24mxazoBBLylhﬂm yl-.

(F; eI ﬁ: -e;]g(ilm%% ie&a dM%%h) Ogrsu;gAr /r%g%ec}l oA 4plés 1|n‘€fud@'fﬁl’§1 agl i nyl
groups/ ri %yé‘ﬁli ﬁ"éen%' m?mﬁ\n}q S g

|ndependently be optionally
substi t ut ed by Hsa ‘?5 ‘?fﬁ)r*‘é’ckl&ﬁﬁlglsl'i%‘?ﬁ% @éh%%rtoéﬂ“‘fF’Ghﬁdeé?qur’ﬁh‘b{j@ﬁma{%mo‘r a

hydr oX§, oing,systegayruch as indazold, intal|ybenzGfuratnl, Rmnmthﬁhyklhéﬂzyotmmdylpxy,
-Cl - 4al kan@ghzinfillazolyl e.g. benzimidazol-2-yl, benzoxazolyl e.g. benzoxazol-2-yl,
benzisoxazolyl, benzisothiazolyl, quinolinyl, quinoxolinyl, quinazolinyl, cinnolinyl, or
isoquinolinyl.
Examples of bicyclic ring systems for Ar (e.g. in groups R7, R9, etc. in groups (i),
35 (i) or (iii)) include bicyclic aromatic, e.g. bicyclic heteroaromatic, ring systems such as:
naphthyl e.g. 2- naphthyl, indazolyl, indolyl, benzofuranyl, benzothienyl, benzothiazolyl,
benzimidazolyl e.g. benzimidazol-2-yl, benzoxazolyl e.g. benzoxazol-2-yl,
benzisoxazolyl, benzisothiazolyl, quinolinyl e.g. 2-, 3-, 4-, 5- or 6-quinolinyl,
- quinoxolinyl, quinazolinyl, cinnolinyl, isoquinolinyl, naphthyridinyl, pyrazolopyrimidyl
40  e.g. pyrazolo[1,5-a]pyrimidyl, pyrrolopyridyl e.g. pyrrolo[3,2-b]pyridyl or
pyrrolo[3,2-c]pyridyl, thienothiophenyl e.g. thieno[3,2-b]Jthiophenyl, 1,2-dihydro-2-oxo-
quinolinyl, 3,4-dihydro-3-0x0-2H-benzoxazinyl, or 1,2-dihydro-2-oxo0-3H-indolyl.
Preferred examples include quinolinyl, e.g. 2-, 3-, 4-, 5- or 6-quinoliny] or thienopyridine.




C 1 -4alkylsulf<)nyl group. 5 Alternatively, the ring/Ting g)és& m A may be
optionally substituted by one or nore groups of the fornmul (c)
or (d) as defined herein; and/or by one or nore non- aronatic 3- 4

6-, or 7W@IEd heterocyclic or carbocyclic rings optioRaFl WOl’yﬁﬂ’stl t ut ed
by one or two F or C1 -2 alkyl groupd or a Rl 5RI 6N- group; wherein each
of R 5 and R 16 independently represents. a hydrogen atomor a C1 -4

al kyl group, OFhelgroRps/BRIS/Eng Wygletisek of Hrimay €x-hend¢depfiemby betwitionallph t he
grgurJ A Zﬁﬂ&%thfeﬂeﬁ?tcﬁlemﬂmdrb entedtuents Reletted Given: annidpeh arftmy, die Hytifﬂk?A gbxtog for mh
a 5- or r t or Ar3 are eac
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‘conmpound ala&m;o%agaﬁcp AR cEPURBYS B thitahidHencluddl hanesul foni ¢
acid 3- [25‘_?{]5@ %%}Iﬁ 5- (qui Dol i n- S3 yl )C % ﬁ[’ éi]trllazoIﬂ%M;I sul fanyl) 5

| propyl]-2,3,4,5-tetrahydro-|H benzo[ d] az er; Methanesul fonic
Caci d 3 [ Melbapesetiope 2900al rmetioh éﬁemylmﬁwéhﬁ)u ol s azEl o

yl sul 15an3pr§»p3p] Q,G)LI f}—tcﬁza:&ydroaﬁébwdﬁyhzepmﬂjdemrg[ d] azepi n-7-yl ester;
Met hanesuyly &uBGhid acid 3-[3- (4-m thyl -5-(3-trifluoromethyl-phenyl)- 4H [1 2 4]tnazol-3-

3-[3-(3- | = 2= | f

prg)pyl(] m% %ngﬁtpg?pr@hyg’rgs Fﬁ-ﬁgg ?Ly‘}’el%g‘% A V%LSL{ gr; 10 Met hanesul f oni ¢
acid 3- etbm@plffgmc A543y Ihykﬁp(f‘rﬁlwa%h@yl)y}fwm%ﬁgﬂ% Vi) -

2, 3,4, 5 tpedp AR 231495 Itdﬁahgdme][fd—banmﬁd}azé'p1m7 dstter;; Met hanesul fonic aci d
3IE§3I’f m&ﬁxﬁesﬁ{féé%?fabﬂ%w eﬁIy)-zIbeh]bﬂer&l 4}:7t1'i’r§}é%|ll est?gxlydl%?hanesu]l-fom .
gm d 3- [?%3%&2 %q%}d‘g%nlz &%Bﬁl g(%; AItl iazol -3-yl su] fan

pr opy! | - 2Vigthanesuifepie apid- F‘I—Inﬁﬁﬁlzé ( EQsP en;yl)yé} db2y/inazgl- %@ISHEW I fon| c
acid 3- [3}r(>14y1]F@13W5—t<ﬁPa®3dr¢-W—ﬂ)bnzn{d}aptmn—ﬁl-})leéﬂek[ 1,2,4]triazol-3-

yl sul f aHMmaﬁé%aMtﬂuc 2cid HP4-Reihdny 4B Grdokb-PRARDL AT A7 2 i) RTafo V- yREIRAY])-

I\/Ietha} esi‘f}) Q?E d101 e o[ in-7-yl este

3-[ 3- o g Iﬁﬁ I% a7 0t = 3-

pr E)pyl ] Sﬁglﬁn‘??‘l%f@ﬁl ﬁﬁ @1 a‘i’gﬂf’ﬁ? P/hei}% éﬂ Ee]rvz 4&53201 3-

7- Met hyl ${l$tﬂﬁnyI)-p301{}$]'2,3,4@tdwhyCEre{1ﬂ bcmﬁ]bztheVIWbi)t@mH [1,2,4]triazol-3-vyl

sul f anyl )Memﬁwlfbmca&m& - B-inethyabyeiohbyl aenpof, d]tﬁiﬁﬂiilﬂﬂsulfan yh)-
7- Met hyI _§I343 Jtéraﬁm dl%hﬁ?%Xﬁﬁo'[H&é}ﬁﬂlTﬁ eﬂe?‘“' fanyl)-propyl)-2,3,4,5-tetr
u mahyd ﬁ (g}?% [[P

oz MetRy | suMEOISH ogy

azol 3-  asopylkdidtdiryttiahpdiopliibenzaddlezepingt r ahydr o- | H- benzo[ d] azepi ne;

7- Et hyl s ul-Mutyisulfon$t-§-43-4a phytlyl pthfab-of-R ydsudfapyie-pyopy14LB 4 15-Rirdhydro-azol - 3- yl sul

fanyl) - Rgﬁi&d% %p Re4, S-tetrahydro- 1 H benzo[ dj azepi ne;
7- Et hyl t I 6- t 6mol ; 3-yl sul f
- pr XpiI‘I R fo%yI—%—I%—Z%—naeIwﬁI%@'n %Ir'a% S gt £ Rl 2yl sul Tany
7- Et Ryl st VD@ITIB’J]C% PFAPHEz 0l - 4- yl sul f anyl ) - propyl ] - 2,
- 3,4, 5- tét-EdtyyattfonylFs- bbﬁfz-u{ed]yh-ﬁdérﬂlm;r&phenyl) 4H-[1,2,4]triazol-3-ylsulfanyl)-
(Pyrrolﬁrslpy §3|4§-If@tfa%9€1ﬂo)ﬂ§~‘bk§2c%6% ABBJiRY - 5- (4- il ugo ghfnyl ) - |4:Ire[ 1,2,4)tzi
Pyr r oI i g X{,J] %Ej ?‘W‘ b‘ig 3(8 h{ﬁ%tﬂl?gnd% nfﬁ‘? o 2 @l‘ﬁéﬁﬁ?ﬂc’pflh] triazo

zo.
(
3 385 yI?s%rI“f a"ﬁ M ?6 AZ¢PB et r ahydr o- II—I-benzoI d] azepi ne;
(
|

P30T oI’/I-Bthy@uIIfosyil-E {)3”*93 meﬂ}yl!-z }(Mnﬂﬂrl-pm&ayMA Hsulfm)dhpmlpyﬂ-?yii é,ﬁIf anyl )-pro
yI']-2, 3,téufrydtet Haberds[eqd-ebiaenz o[ dj azepi ne;
7-(Pyrrolidine-1-sulfonyl)-3-[3-(4-methyl-5-(4-fluoro-phenyl)-4H-[ 1,2,4]triazol-3-
ylsulfanyl)-propyl]-2,3,4,5-tetrahydro-1/-benzo[d]azepine;
7-(Pyrrolidine-1-sulfonyl)-3-[3-(4-methyl-5-(quinolin-6-y1)-4H-[1,2,4]triazol-3-

35  ylsulfanyl)-propyl}-2,3,4,5-tetrahydro-1H-benzo[d]azepine;
7-(Pyrrolidine-1-sulfonyl)-3-[3-(4,5-diphenyl-1H-imidazol-2-ylsulfanyl)-propyl]-2,3,4, 5—
tetrahydro-14-benzo[d]azepine;-
7-(Morpholine-4-sulfonyl)-3-[3-(4-methyl-5-(4-fluoro-phenyl)-4 H-[1,2,4]triazol-3-
ylsulfanyl)-propyl]-2,3,4,5-tetrahydro-1H-benzo[d]azepine;

40  7-(Morpholine-4-sulfonyl)-3-[3-(4-methyl-5-(quinolin-6-yl)-4H-[ 1,2,4]triazol-3-
ylsulfanyl)-propyl]-2,3,4,5-tetrahydro-1H-benzo[d)azepine;
7-Pyrazin-2-yl-3-[3-(4-methyl-5-(4-fluoro-phenyl)-4H-[1,2,4]triazol-3-ylsulfanyl)-
propyl]-2,3,4,5-tetrahydro-1H-benzo[d]azepine;

7-
a
/-
| -

7-
p

¢ 'H%ﬁ‘lmlv @%me‘?hﬂlm DRt 1, 2,



7-(Mor phol i ne-4-sul fonyl ) -3-[3-(

ol -3- ylsulfanyl)-propylj-2,3,

7- (Mor phol i ne-4-sul fon~l) - 3[ (4-nmet hyl -5-(qui nolin-6-y J i
-3yl suIWﬁrQ%‘)”br opyl ]-2, 3, 4, 5-t et rahydr o- | Hbenzo[ d] azepﬁl‘ﬁgEP V13140 -
7-Pyrazin-2-yl-3-[3-(4- rrethyl 5(4f} oro-ph(-,nyl)-4H[1,2,4]tfiazol -3-ylsu
| fanyl)- propyll-2,3,4,5-tetrabydro- ]H-benzo[d]azepiiie; 3 MAY 2005 WO
02 14047179@212&9@}’1]33‘@40& -méhyl-5- (qumohn 6- yl) 4H-[1,2,4]triazol-3-ylsulfanyl)-propyl]-

7- PnytZ' Qﬁrykeém &h% Ij‘l'bléﬁi ¥|az&pih Ui gol in-6-yi)-4H[
r 0
[dj azepi %j}'% Fyl(/le??%z gﬁ’ern QYJ#Q 4?}“%%% %gﬁ? ﬁ)rgpgl???fgéol 3
-yl sul fi tswphyder Fprie- TSB]tf?IHFI ?}fi(ShIP 8:dj azepi ne- 7-sul fonic acid .
di methyl 3ffB€{é-M5thyl-5 (qumohn—6-yl)-4H [1,2 4]tr1azol -3-ylsulfanyl)-propyl}-2,3,4,5-
3- [3 (4 Metahydro & sudbhit dcid dfhbihiyR&ERle3- Y sul fanyl )-propyl]-2,3

| d .
2 het by 23@?%‘37}11%%1- %Z-@ %ﬁgﬁ’ 4 q%%yb"wﬁy%“lﬁf& P S or 3- y1 sul 1
anyl ) - pPEWY P-tetrabiydsel 4h HepBKz o[ d] azepi ne;

7- Et hyl smEtbylyxhlfcﬁ}y[lS [B44rmethyl-5-63-((3- r(xetsylmmm)camaﬂqus-pbnawmwaaﬂ-s yl )phenyl)
[ ?I.1H2 ARLk 4]triazol-3- ylsulfanyl)-propyl] -2,3,4,5-tetrahy. dro-}[H -benzo[d] o( dj azepi ne:
7- Ft hyl sﬁrﬁé%ﬁﬂ§%}9?'§£{§ﬁ%F gf5§ t;hﬁ%t%ll@n i &h"’%}*ﬁf% 3#*& FH (1, 2, 4] tri azo
| - 3- yI sylspHaplyriopsiya-.4.2;telrah Atzertgenz o[ d] azepi nel -

7- Et hyl sGHEthylghl{f@ry]-3- [64(4Fraethyll-5-52 (Qﬂ(ldrofphmyk)-vpmé)qyﬂ)[l;ﬂ 41]y1ia)z0143-|- [1,2,4]triaz

ol -3 Y1 SibIARI] bropyB b 2cd di%lHtHeﬁE%‘ Eﬂebenzo[al azepi ne; 15
RETatsh poxagz y])ssiﬁ’g]pg@@yah- LRty 1 2 4111 a0

eprne;
7- (5- Met Mipplf g;y qupz 4,5-tetraliydro-1H- benzo azepme P

4- et hyl -5- (4-fluoro-phenyl)-4H-[1, 2,4]triaz
4, 5-tetrahydro-| H benzo[ dj azeih A ?% -
triazol

3-
3-
5-

)-[3-(4-17 7+(étMytﬂ1yBeJ(ml-EQﬂ}3*{35(‘§*m)e‘hM+5E(ﬂlumold]l{@ylaﬁﬁ—E]sz 4]triazol-3-
37/| ?gl {v&n IshHR{y@RMlobyR-233, 4,55e1tr echmr&nk egiakd] azepi ne; (12, 4]t

r ria
zol- :S-Mgt?l gﬁfs? aZ%])‘JS — -%"9/ gn}t 5' —ﬂ o é?ﬁ@?“&ﬁ sz)gjlgtazepl ne; .
7- (52q\/btﬁ L ?%Y&(HT?@VJT%%;: FZGE]’&F*]OI i n-6- yl) 4H-[1,2,4]triazo
| - 3- vyl sdH{bavigthyl-ispxgepel ]3-32) -3; [&-(&rxteeﬂl}ﬂé ﬂdmlml-érwiﬁ[]d%éhapzdl Be;
LEE 2/94 }Eéhlﬂarﬁﬂ)‘i yﬂ.’fyh)s t3t.ra}(y@:d4 drepidefret hyl - qui nol i n-6-yl) - ;15 |
LR F U e 2,
| - |soxaz A :?g {; agyd[rgt B¥nzol dij azelpl ne;
7- Et Hanesuf4[Srigt F1gofo4p }(emy})ﬂtm?ﬂxybélﬂt[ulﬁcﬂ]mzel §1yl batyl; k(ﬁ)mthyhmha@lyl sul fan
y

3) - but yBlyl)-233, Sidirabedioatiy-Bemzof dabeizg| d] azepi ne;

7-(5-Meth k ]triazol -

3- 30 yl f m gx] 4)2m§th£1145 ﬁ?%‘tg?%h%yﬂr‘g{ o) lgﬁzsgﬁ%ﬁﬁhe)lb&?ﬁ

7-(3- I\/Et%i}l” “Z 4Snet hyl - 5- qui nol i n-6-yl -4H[1, 2, 4] t] - i azol

-3- vyl squ(éd\;lct}xybupyaqol-é yé,) 3 (4mthdqmnqlm poh AL, Aﬂﬁ j

t her®®f $Bulfanyl)-butyl]-2;3,4,5-tetrahydro-1H-benzo[d]azepine; or
7-(3-Methyl-isoxazol-5-yl)-3-[4-(4-methyl-5-quinolin-6-yl-4H-[ 1,2 4]triazol-3-
ylsulfanyl)-butyl}-2,3,4,5-tetrahydro-1H-benzo[d]azepine

piimlr3-0r a salt

or a salt thereof.

35
Note that in the above compound names, morpholine refers to 1,4-morpholine.
These compounds may for example be in the form of their free base or pharmaceutically
(i.e. physiologically) acceptable salts thereof.

40

The present invention also provides a process for preparing a compound of
formula (T) or a salt thereof wherein B is a sulfur atom and t is 3, i.e. a compound of
formula (IA), which process comprises:




Note that in the above conpound nanes, norpholine refers to 1,4-nvoipholine.
These conpounds may for exanple be in the formof their fre
ﬁeﬁ@ﬁf (?3%5 The

pharmaceutically (i.e. physiologically) acceptable salts t

present iwoentdom al so provides a process for preparing a ROHERMANIOT
formula (1) or a salt thereof whereinlB is a sulfur atomand t is 3, i.e.
conpound of formula (J A), which process conprises: 13 MAY 2005 WO

(12/ 40471 PCT/ ERQehctint4ompbund 8f for@akt(ilrg a conpound of fornmula (M R 4 3
2 RRFormula (11) 5 wherein R t» R4 are as herein defined and X is a

| eaving group; with a conpound of

formula (IR): A-SH 10 Formula (111)

a

wherein Ais as li~i cin defifned
(I'A) wherein RR is A-T3-Z and Z

(IV): 156 R4 W~SA WV R 10, Fogmia (|

0 p\ to prepare a conpound of fornula
' ctiyng a conpound of fornul a
7) wherein R3, 0, R4, and A are as

herein defined and Wis a haRogenJat on
group, or Wis a group Mselectedfdfroma boron derivative (e.g.

or a )20 trifluoronethylsul fonyl oxy

a boronic

acid function B(OH)2) or a netal fugctiop ch as trial kyl stannyl (e.qg.
progula )

SnBI 13),
is a halogen atomor a

zinc halide or magnesi um h th a conpound Ar3-W, wherein

or WI5is vwhegsino®Rp tMRésareled hareid defBeddahé isvkeavivg igroup; hithegempaundobr a -

trifluoro g f onyl oxy group; or (c) to prepare a conpound of fornula
(I'A) wherein R3'1§ Ar3-Z and Zis 0 or S, reacting a conpound of fornmula
(M: R4 R3 HR
A-SH
y 10 . Formula (I1I)
wherein A 1s as herein defined ; or ,
(b) to prepare a compound of formula (IA) wherein R2 is Ar3-Z and Z is a bond,
reacting a compound of formula (IV):
| R '
. N7 "s—a
W
R1
Formula (IV) -
wherein R}, R3, R4, and A are as herein defined and W is a halogen atomora
120 tﬁﬂuoromgthylsulfonyloxy group, or W is a group M selecte_d from a boron derivative
"~ (e.g. a boronic acid function B(OH)7) or a metal function such as trialkylstannyl (e.g.
SnBu3), zinc halide or magnesium halide;
with a compound Ar3-W1, wherein W1 is a halogen atom or a
trifluoromethylsulfonyloxy group when W is a group M or W1 is a group M as defined
25  above when W is a halogen atom or a trifluoromethylsulfonyloxy group; or

30

(c) to prepare a compound of formula (IA) wherein R3 is Ar3-Z and Zis O or S,
reacting a compound of formula (V): '
R4
RS

N N Ng—a
HZ

Formula (V)

W

trifluoronethyl sul fonyl oxy group when Wis a group M



or 2 gr fﬂ@?%%%@%ﬁ%ﬁ%

Formula (V) 30 MAY 2005 WO 02/ 40471 PCT/ EPO /13140 18 wher éih MAY, 78, RA
and A are as herein defined; with a reagent serving to introduce the group
Ar3; or (d) interconverting one conpound of fornmula (1A to a different
conpound WO 02/&¥7hul a (1) e.g. by: 5 (}ig converting one or ROFEPBYIRI0 t o R4
from al koxy (e.g.nmethoxy) to hydroxy, 3 (ii) converting one or nore of R2 or
R3 from hydroxy to sul fonyl oxy, such as al kyl sul fonyl oxy e.g.

met hanesubherid RXYRYMRA sid A uer syteiréiaBesntd; onyll oreagertistivingonxesdics gha
conpound |n whi8h A is substituted by one or nore groups of the formla (b)

8
as herein“defingd wherein Y represent to a ou wherein Y.is S02;° 10
or (iv) conver?q%ﬁﬁtevc’f_l?’wgﬁn? gowdﬁoﬁo%%(@%%i%ﬂ&ﬁeehc%’RW@Esti t ut ed
by one or formutae(TDne-BUps of the fornula (b); or (c) to prepare a conpound of .
Eg;rl s Ih a(if boverthigy cﬁze/brlxﬁorsubk_tlzlstbmb @R (0. mMEhexy) ¥ ﬁ}*ﬂ&x;ﬁ;; tpe folnnul a
as hegsi 4n r ormul a
(VI): R 415 ‘h°8‘qe&%%k§%l}?/ﬁzg%glﬁ"§gﬁnh®£§? 8%3?2?% R to R4 and .
Arl are a% ! PROTYIPRY §-BrdBe ?ﬁsglﬁlg&?fﬁé};&ﬁ*g%g BBy y Alflhﬁiss the san
e as her e(in) cefvieriog o comppuodpn W agbat ¥ ORfeTtmoNe |2 ioff khest r at ed)
instead #fimefa @hes Bérehﬂ&ﬁ?ﬂ@whérdﬂmh’&epnb@itéSd@ﬁh&m@ﬁuﬁ@ﬁvﬁ&fpﬁl Yhy Spsesent ti n
=\ ] is . en atom
R LA e R i LSS S
M when W 39T F&HPH O‘P’&q oVe is a hal ogen atomor a '
trif)uoroni et hid)subfepasd asomppuadef fasdndAg pricondl ik sutshartediy ere droneieng a
salt of feroupt af the fornRi1@¢HSS herin dehedeviahé Atk athond) lRactihgvenigoanalof met hods

for the fﬁ{@?éﬂ@b.of a thioether. The | eaving group X can be a hal ogen atgm

such as c ‘Alternatively X can be a sul fonyl oxy group such !
Cl - 4al kyl sul fonyl oxy (e.g. nethaDes-alfonyl oxy or 30
tiifluoronethanesul fonyl®R ; ‘ ul fonyl oxy wherein Ar4 is optionally

substituted phenyl, an opt o 5- 1_0;%1_@ menber ed aromati c
het erocyclic ring, or an , OR nal |y substitutedAb' chVic ring system ,
preferably optionally suBstit pttenyl ,  wherein in each case the optional

substjtuents are one or nore & | -2alkyl groups; e.g.

par a- 131 uenesul fonyl oxy. Wen X is a hal O%%[} the reaction may be carried out
using a 35 base such as Iithium hykit@®adVilh a sol vent such as
NN- di et hyl f or mam de. The invention al so provides a conpound of formula

(11): 13 MireZRD 1R4020404 Ale RO ERQLARLAD is as defined in (c) above, and Alis

the same as herein defined for group A but has a substituent Arl-W (illustrated) instead
20  of one of the one or more substituents of formula (b) present in the product compound;
_ with a compound Ar2-W1l, wherein W1 is a halogen atom or a
trifluoromethylsulfonyloxy group when W is a gronp M, or W1 is a group M when W as
~ defined in (c) above is a halogen atom or a trifluoromethylsulfonyloxy group;

25 and optionally thereafter forming a salt of formula (T).

Process (a) may be effected using conventional methods for the formation of a

thioether. The leaving group X can be a halogen atom such as chlorine. Alternatively X
can be a sulfonyloxy group such C1._galkylsulfonyloxy (e.g. methanesulfonyloxy or v

30 trifluoromethanesulfonyloxy); or Ar¥-sulfonyloxy wherein Ar? is optionally substituted
phenyl, an optionally substituted 5- or 6- membered aromatic heterocyclic ring, or an
optionally substituted bicyclic ring system, preferably opﬁonally substituted phenyl,
wherein in each case the optional substituents are one or more Cj_2alkyl groups; e.g.
para-toluenesulfonyloxy. When X is a halogen the reaction may be carried out using a

35  base such as lithium hydroxide in a solvent such as N,N-dimethylformamide.

The invention also provides a compound of formula (II):



19 R431N~X 2RC 1RI Formula (Il) wherein Rl to R4 are as herein
defined, provided that RlL to R4 are not all H and X is a 5 IeaV|n group
"Leaving group” is as understood by a skilled chemst, i. , Lich
can be divepbzueddd by a micleophile in e.g. a SN2 or SN | t)}’[fémf’l’é’é/é%]r'%n X can
be as hereinabove defined. Specific ’é’xarrpl es of interest are given in the
Descriptions hereinafter. 10 Reaction of a conpound of formula (1V) with
A13-W according to process (b), af a compound of formula (V) with Ar2-W
according to process (e), mays be ¢ ed in the presence of a transition
met al pal | adi um catal yst suc s [ gaQ%%I/ph\ospl -1 nepal | adium
dichloride or tet2-akis-tripheyi i NeparfadiXim (0). Wen Mrepresents
a boronic acid function suchgas™B ¢ reaction may be carried 15 out
under basic conditions, for exarrpl ¢ using aqueous sodium carbonate in a
suitable solvent such as di oxaneR Wien Mis trialkylstarnmyl the reaction
may be carried out in an inert sol pehulag¥ph as xyl ene or di oxane

optionally in the presence of Lid . Wen is a zi nc or magnesi um hal i de
the reaction e gffected.i n aprotic oIv puch as ctr h~dr of ur an.
The subst RG] wqggﬁ%ﬁéﬁﬁmg Iin%iag g & g 158 20

sul f orfy| obepvigg @upips UEhavasg gronp! Lscasomét:ﬂswoshhyfamkglledwemmd e grcslpmletler ably a
group M causdui a&eﬂ%@'aktﬂc&fo@ﬂﬂ'é’in W@Q@ﬁa (Card Becasr eagent

serving tood B&ﬂ&%&%ﬁn&&‘eﬁﬁﬁe ssofﬂf@{;l ok m SBRUAGGL, o mul 2

&Cton fected in the
presence ?mé‘aﬁ%rse, such as potassi um car bonate in a soI vent such as NN- 25
di met hyl forrnam de. |nterconversion reactions according to process (d) may

be ef {oeclt ed USRea:tﬂasﬁtom@@am vehd offoewmila (VY ah aﬁB-wAa&wm m@l @teg‘s%);uf g (Rg)
T 35 PG R 10 M e 1
a conpouna’ed’FeSFB‘f |2rarision fgstals: &Oﬂa} ﬁtﬁﬁ@tﬁuc @s o
triphenylphosphinepalladium dichloride or zetr akzs-tnphenylphosphmepalladmm (0).
When M represents a boronic acid function such as B(OH),the reaction may be carried
15 out under basic conditions, for example using aqueous sodium carbonate in a suitable
 solvent such as dioxane. When M is trialkylstanny] the reaction may be carried out in an
inert solvent, such as xylene or dioxane optionally in the presence of LiCl. WhenM is a
zinc or magnesium halide the reaction may be effected in an aprotic solvent such as
tetrahydrofuran. The substituent W is preferably a halogen atom such as bromine, or a
20 sulfonyloxy group such as trifluoromethylsulfonyloxy; and W1 is preferably a group M,
such as trialkylstannyl or B(OH)>.
In process (c) the reagent serving to introduce the group Ard s preferably a
compound of formula Ar3-Hal, wherein Hal is a halogen atom. The reaction may be
. effected in the presence of a base, such as potassium carbonate, in a solvent such as N,N-
/25 dimethylformamide.
Interconversion reactions according to process (d) may be effected using methods
well known in the art.
A compound of formula (II) may itself be prepared by reacting a compound of

formula (VII):
R4
R3
NH
R2
30 R’
Formula (VII)

wherein R! to R4 are as hereinbefore defined;
with a compound of formula (VIII):




LCH2CH2CH2X Formula (MIM 5 wherein X is as herein defined and L is a

| eaving group, e.g., a bromne atom For typical reaction conditions, see
Description 20 herei nafter. Conmpounds A-SH of fornula (I [[E }%Y}Z% repar ed
by met hod¥OWHP47known in the art (ma% such thiols are ¢ [5
avai | abl e). Were the conpound of forAula (M N, NHS-</ NJ, R7 10 is
HS-(1,2,4-triazolyl)-R7 W1 , used to nake conpounds of Fornmula (1A); RO
can for exanple be Me), this can be prepared from R7-CO2H or the
correspondi ng ester or acid chlorjge,by,gapdard methods. For exanple,
reaction of R7CO)Et with hydrazine, “followed by treatnent of the resulting
hydrazide with R O-NCS (e.g. MeNCS) and cyclisation of the resulting
R7coNHNHc( =s) NR- Rl O under basic co m“é?h@’]é es the 15 desired triazoles.
Alternaitively, reaction of RTCOCI with NH2ZNHC(=S)NH-RIOin pyridine

- 1 ves R7 CONNEGE 38k e Blefd dehineli@hd LGRS %avﬁ%ﬁo&% elB3 brohfhe Mo Fo\l\(’)gﬁ&alt he

conmpound of g.or rrulcﬁ.é ED |e(sj[aan h@ dg@gl e. sg as used to nake the conpounds
of For mul &S3CERY CORRHONS, RESoOTTIRESE. QHE‘F@B Ped by conversion of a

kct on~R7COMe t & mmrnase ReBH oy formana Y may br pepaEsdd aedoinycll keowmimbret one
20 W t h MaNCma@gsucl thinlRi©cbdS)ertiollg bwadlablep Waste thd compdazddffofriaihglIl)Chem
Scand., 1969, 23, 2879). Werenthe conpound of fornula (H') is an im dazole
such as HS-<N-~ Me used to e lhe conmpounds of Fornmula (1C), the conpound
may be prepared either bﬁ chl g'ost# fonati on of the parent im dazol 90

fol | obed ByHSed2et-irinaobl)-Rhé O SO2- , wied ipmake comppigidsgf Sopnpla (ARR.
Che?77., 1898r exampledi)Mepthibyarcbapepaidfronf RYHEO 2B of ter@spsiadiding ester
'e)r(na(;glzgl 0e aéiggh{%%gggﬁdé%ggethﬁ%. I??E@n&ﬁl@, kﬁ&idﬂ@ﬁﬂ%@b&ﬁ' \ﬂﬂgh#ﬂ)rﬁﬂné,or
Co'rrpounds% oW LY %PF O?t{’?%egglpngi}@m%{ge%%@éyﬁé'%ﬁﬁ%% Ces

anal ogous cyelisafigg of thgyesudtag R (@9 @F)S)ﬁ@sﬁ} HBder Mesig sonditppfoivessthar 2w |
Ar 3WL15ind désiRidatiazoles. Alemetivelyrtactian af RAGOE] ovithisyi, eI G=spaH &l hiy st andar d
methods. 3ite 2005 I OIHBATLSREINERD 131 €hen2 19551421 850 0L MpyCOMPOUNG
of formula”(VlIl) where R2 or is a cyano or acetyl up to a conpound of
formula (VIl1) where R2 or R3 is a group Ar3Z, where®# ’i4 an oxadiazol e or

~ -~ an isoxazole ring and Z is a bond, maybe carried out by“ (T conversi on of

(VH) to aWhaetheronpeoung@f éomybudl) sfanfimidagble sueixps whfer e Rl used tRmaliee as 5
Per eiri beftmer@m&ﬁﬁmﬁsdch;mtulzg(lsp,ahgamﬁpmﬂg@@sbe Iﬁﬂepared:bwemxjadr@dmgfal?z olr 53
rrom cyangemgmew y dd:%é}@i B9 $tindk %%ﬁods%d‘i@d%\ﬁﬁ%?ﬁe%niﬁ kG Yl to
I .usi* ; d .d d of
formitd (i %ﬁg‘&é@“ﬁ%ﬂ?@ %rtm%‘:ﬁ‘eb%méﬁﬁséa%%%k%%Cﬁ%e-ﬁ%?-?E 4 R

1969, 23, 2879). ere the compound of formula (III) is an imidazole such as

Me , used to make the compounds of Formula‘(IC), the compound may be .
prepared either by chlorosulfonation of the parent imidazole, followed by reduction of the =~}
- CISO93- group to the HS- group (J. Het. Chem., 1998, 35, 141), or by conversion of the -~ -
25 = corresponding imidazolone (Tetrahedron, 1989, 45, 6375) to the imidazolthione with for
example P7S5 or Lawesson's reagent (J. Med. Chem., 1993, 36, 3371).
Compounds of formula (IV), (V) or (VI) may be prepared by processes analogous
to (a), (b), (c), (d) and (€) described above. Compounds Ar2W1, Ar3W1 and Ar3Hal are

commercially available or may be prepared by standard methods. v
n . OamnnimAe Af favrmnla MUTTN swwhara fAr avarmanla DT D2 PR acmdin 14




N R20 10 R Formula (IX) Certain specific conpounds of Fo fgula (VD),

- which are used as internediates in the synthesis of specific xymblmﬁyof
conpounds of Formula (1) disclosed herein, are 15 novel over, the

gener al i sSW@ @i48&llosure in WO 00/ 21951. Hence, the present I‘TqTé@%%ﬂ?b‘ﬂ al so
provi des a conpound of Formula (X): 0?NH R SJCCl where R19 et hyl,

NN- di et hyl am no, pyrollidin-1-yl -N or 1,4-norpholin-4-yl ( -N/-\ 0)
Formula (X) 2Coaversicaedanrdmpyundivfifordilo e mheﬂﬁﬁ vieR? vsea tyheeo epficetdr a sal t

gicz)?gl ﬁOMQQ aQbmpa&hd ¥PfokUBta (VG $BefeOPOLR @1‘3 g@\r@d\@hé(ré’%rl‘gél(%{ ][ It glr e
S L abl eggéé%ﬁ@i;y Gieape %&ﬂ@c%%# € bga%’smaﬁﬁ% AR AR halh o e
pr ot ect ed (UH) to/atrBesspratesied somno 8y (Pod whre R @%‘}1%325 i ncl ude

al kyl oXxy c hetetrbefor¢ definedN\uting stammq/hmﬁipdar(hy)ng@verdamof Rhar BP Eranogylané € g. _
acetyl or ox&dlhidlﬁ%{?@%%%ﬁmetﬁ&% o @heekrd d?%&éty]atb'léfo%zdlﬁlrhs% lﬁfo%’xar ed using

t he st andar u hem str

usi ng then??glﬁcﬁ% oé“%%%"rq?cgo Cgmpﬂ%i %8@@?%0& >0<§5np ndlofta gg'flﬁacet yl
prot ect i ofYLdBsipY stapdas adge prot ecting group used in the Descrl ptions
(for other protecting gr oups) 30 1 3 MAY 2005 WO 02/40471 PCTI EPO1/ 13140
22 The present invention also prea¥ides a conpound of Formula (X]): I NH N
Formula (XI) 5 or a secondary- am' nc-protected derivative thereo~ or a salt
of the compound or deri vat i {& e’ py a2| 2-yl conpounds and derivatives
can be prepared for exanple by met hqd scriptions 27 and 2& 10 The
present invention al so provi g? 2 pr 3 Q%al’l ng a conpound of
formula (1) or a salt there |ch process coyprises: (a) reacting a
conpoygd of fornula (Vi1): R 4 RRAH R 2) R .

Formula (IX)

Certain specific compounds of Formula (VII), which are used as intermediates in
the synthesis of specific examples of compounds of Formula (I) disclosed herein, are
15  novel over the generalised disclosure in WO 00/21951. Hence, the present-invention-also-- -
provides a compound of Formula (X):

NH

where R1? = ethyl, N,N-dimethylamino, pyrollidin-1-yl ( —N )

/N
or 1,4-morpholin-4-yl ( —N 0)
N/

Formula (X)

20
or a secondary-amine-protected derivative thereof, or a salt of the compound or
derivative. These compounds can be made for example according to Descriptions 15a,
21-22,21-22(a) and 21-22(b) hereinafter. Suitable secondary amine protecting groups
which can be present in the protected derivatives are known to the skilled chemist and

25  include alkyloxycarbonyl (e.g. N-tert-butyloxycarbonyl, Boc) and alkanoyl (e.g. acetyl or
trifluoroacetyl). The protected derivatives-can be prepared using the standard protecting
group chemistry on compound (X); for example by using the methods of Descriptions 3
(for Boc protection) or 12 (for acetyl protection) or by changing the protecting group used
in the Descriptions (for other-protecting groups).

30



Formula (VII) wth a conpounds of formula (XlI1): 15 OHC(CH2)t-,B-A Formul a
(XI'l1) wherein R to R-, t, B and A are as herein defined. The reaction of a
conpound of Fornmula (VD) with a conpound of Fornula (XD) iis3cigy i gg out by
a reductiyg @apyation 20 by standard net hods know to thosgcskedd/gsio n t he
art, for exanple by the use of sodiumiriacetoxyborohydride in a sol vent
such as 1, 2-di chl oroet hane, The al dehydes of Forrmula (XIl) may be prepared
by met hods knowh. descrlbed her ei n
for Exanpl es 1% %J%S&?Lm nfu)ongngpgx&ggrr%agc pél)rli}Iti:(saﬁgglléll 25 Compounds
of formula (I) have been found to exhibit affinity for dopam ne receptors,
in particular the D3 receptor, and are-expec¢ted to be useful in the '
treatment of disease states which re ion of such receptors,
such as psychotic conditions. % el conpounds of formula (1) have

al so been found to have greatey; artyni dopam ne D3 than for D2
receptors. The therapeutic effgct currently available 30 antipsychotic
agents (neuroleptics) is genera bel i eved to be exerted via bl ockade of D2°
receptors; however this mechani sm |"’§ :SIO ought to be responsible for
undesi rabl e extrapyram dal side ef ) associated with many
neurol &ptic agents. Wthout w shing to be bound by theory, it has been
suggest edot Q@écobﬂﬁ?&ﬂﬁﬁe-@fctédﬁ@i d@BRileE thereolfdY 220 WR db2dHdd br

PCT/ EPO / } 2 r r ny to
benefi ci ag% gﬁgg &g@?#ﬁgﬁ%ﬂﬁ aggﬁgg%ln‘{e F%gtﬁ‘?ﬁ%a td seez“a ?@exarrpl e
Sokol of f &Y tagm espypPonszy/7and §6 151 .- and Schwartz et al, Cinical
Neur ophar macol ogy, Vol 16, No. 4, 295-314, 1993). Preferred corrpounds of
t he pr@semhei fesefntmwmnaﬁalsbfpemﬁwﬁpzbb@seoxvyhepimdgaav@rﬂip@heroffmrgﬂa(:1)omx or,5
~1'100x hi Qggl'ige?écoff'\ﬂhﬁ:}f f 5 es pe D3 than dopamine D,) receptors (such’
affinity can E‘@ gisurg usl n(g ?h) Wﬂet hodol ogy for exanple using
cl oned dopar ni e TFEEBRASPTPOULER )'.’Sai d conpounds may advant ageously
be used as selective nodul ators of D3 _jeceptors. The conpounds of forrinila
(1) are of potential use as anti psych0| c agents for 10 exanple in the
~ treatment of schizophrenia, schizgiaffectixe-disorders, psychotic
_depr.essi on, -mani a,. par anoi d .and. del @ di sor ders. Furtherr‘m‘r-re*,* t hey

i)

31 by

coul d have utili ty as adjunct thera nsons Di sease, particularly
wi th conpounds such as L-DOPA ang’ POSY egopar ni nergi ¢ agoni sts, to
reduce the side effects experienced w tth these treatnents on |ong term use
(e.g. see Schwartz et al., Brain Res. Reviews, 1998, 26, 236 15 242). From
the | ocalisation of D3 receptors, iKorswaHDso be envisaged that the
conpounds withid ebnglomadhaf/formulal (X): f or the treatnent of substance abuse where
it hagsbeen suggested that D3 recepiQCs,RiB-A nvolved (e.g. see Levant,

1997, Pharmacol . Rev., 49, 231-252). Exanples of such substance abuse

i ncl ude al cohol , cocai ne, heroin and nicotine abuse, Qher conditions which
may be treated b the conpounds i ndfargul (X nctic -uiciasonisin and tardive
20" di sor detsrauBhteR’, RaB kitd doare gs Hesrededined Ehe odaepion of i cotupeudpf )

Formula (VII) with a compound of Formula (X1II) is carried out by a reductive amination -

20 by standard methods know to those skilled in the art, for example by the use of sodium
triacetoxyborohydride in a solvent such as 1,2-dichloroethane. The aldehydes of Formula
(XTI) may be prepared by methods known in the art, for example by the procedure
described herein for Examples 173 (parts a-f) and Example 175 (parts a and b).

25 Compounds of formula (I) have been found to exhibit affinity for dopamine
receptors, in particular the D3 receptor, and are expected to be useful in the treatment of
disease states which require modulation of such receptors, such as psychotic conditions.
Many of the compounds of formula (I) have also been found to have greater affinity for
dopamine D3 than for D receptors. The therapeutic effect of currently available

30 antipsychotic agents (neuroleptics) is generally believed to be exerted via blockade of Dy
receptors; however this mechanism is also thought to be responsible for undesirable
extrapyramidal side effects (eps) associated with many neuroleptic agents. Without |
wishing to be bound by theory, it has been suggested that blockade of the recently -



dyski nesi as; depression; anxiety, cognitive inpairnment incl uﬁgn nory

di sorders such as Al zhei ners di sease, eating disorders, sexual Mfﬁﬂﬁcti on,

sl eep disorders, enesis, novenent disorders, obsessi ve-cor’r}lgul sive ,

di sorder w0 emi¢®i a, aggression, autism vertigo, denenti BCVEPPEEAIGN rhyt hm

di sorders and gastric notility disordérs e.g. IBS. 25 In a further aspect

therefore the present invention provides a nethod of treating a condition
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30 particular include psychoses/psychotic conditions such as schizophrenia, and substance
abuse. _
The invention also provides the use of a compound of formula (I) or a
pharmaceutically acceptable salt thereof in the manufacture of a medicament for the
treatment of a condition in a mammal for which modulation (especially
35  antagonism/inhibition) of dopamine receptors (especially dopamine D3 receptors) is
beneficial. .
The invention also provides a compound of formula (I) or a pharmaceutically
acceptable salt thereof for use in the treatment of a condition in a mammal for which
modulation (especially antagonism/inhibition) of dopamine receptors (especially
40  dopamine D3 receptors) is beneficial.
A preferred use for D3 antagonists according to the present invention is in the
treatment of psychoses such as schizophrenia or in the treatment of substance abuse.
Thus, a still further aspect the invention provides a method of treating a psychotic

condition (e.g. schizophrenia) or substance abuse which comprises administering to a



formula (1) or a pharnaceutically (i.e physiologically) ac e£t abl e salt
thereof and a pharmaceutically (i.e physiologically) acceét i AY Ghiy i er.
The pharnmaceutical conposition can be for use in the treatnent of any of
t he condwbinnssrdescri bed herein. 20 The conpounds of . for mABCEEPIFHY be
adi : ni ni stered by any conveni ent netBéd, for exanple by oral, parenteral
(e.g. intravenous), buccal, sublingual, nasal, rectal or transder mal
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of a punp-atoni rtirons ual
adni ni st rehergecentical gamier {qéxglge y use or preparing soli foxmu ations. Examp es of
such carriers include magnesium stearate starch, lactose, sucrose and cellulose.

A composition in the form of a capsule can be prepared using routine
35  encapsulation procedures. For example, pellets containing the active ingredient can be
- prepared using standard carriers and then filled into a hard gelatin capsule; alternatively, a
dispersion or suspension can be prepared using any suitable pharmaceutical carrier(s), for
example aqueous gums, celluloses, silicates or oils and the dispersion or suspension then
filled into a soft gelatin capsule.

40 Typical parenteral compositions consist of a solution or suspension of the
compound or pharmaceutically acceptable salt in a sterile aqueous carrier or parenterally
acceptable oil, for example polyethylene glycol, polyvinyl pyrrolidone, lecithin, arachis
oil or sesame oil. Alternatively, the solution can be lyophilised and then reconstituted
with a suitable solvent just prior to administration..




| ozenges and pastilles, wherein the active ingredient is formulated with a
carrier such as sugar and acaci a, tragacanth, or gelatin and :QIM e @ . 15
Compositions for rectal adm nistration are conveniently in the fo
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Ina compound of the formula (I) or a pharmaceutically acceptable salt thereof calculated as

)30 the free base, the compound being administered 1 to 4 times per day. Suitably the

compounds will be administered for a period of continuous therapy, for example for a
week or more.

Biological Test Methods

35 :
Binding experiments on cloned dopamine (e.g. D2, D3 and D4) receptors
The ability of the compounds to bind selectively to human D2/D3/D4 dopamine receptors
can be demonstrated by measuring their binding to cloned receptors. The inhibition
constants (K;) of test compounds for displacement of [1251}-Iodosulpride binding to -

40  human D2/D3 and [3H]-YM-09151 to D4 dopamine receptors expressed in CHO cells.
were determined as follows. The cell lines were shown to be free from bacterial, fungal
and mycoplasmal contaminants, and stocks of each were stored frozen in liquid nitrogen.
Cultures were grown as monolayers or in suspension in standard cell culture media. Cells
were recovered by scraping (from monolayers) or by centrifugation (from suspension
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: exper NL &3 L0, ¢ ne agonist activity, cells were exposed (4.5 mn for
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The exemplified compounds have pKi values within the range of 7.5 — 9.5 at the
dopamine D3 receptor. Selected especially preferred compounds are as follows, with pKi
values between 8.0 - 9.5. pXi results are only estimated to be accurate to about £0.2-0.3.

35 Examples: 1,5, 8, 13, 14, 22, 51, 61, 63, 67, 70, 72, 74, 91, 93, 95, 96, 99, 100, 126, 130,
131, 133, 135, 137, 138, 143, 146, 168, 169, 173, 176. -

Functional Activity at cloned dopamine receptors

The functional activity of compounds at human D2 and human D3 receptors (i.e. agonism
40  or antagonism) may be determined using a Cytosensor Microphysiometer (McConnell

HM et al Science 1992 257 1906-1912). In Microphysiometer experiments, cells

(hD2_CHO or hD3_CHO) were seeded into 12mm Transwell inserts (Costar) at 300000

cells/cup 1n foetal calf serum (F CS)-containing medium. The cells were incubated for 6h

at 379C in 5%CO0», before changing to FCS-free medium. After a further 16-18h, cups

serum -




put ati ve agoni st at half hour intervals. Seven concentrati o‘h§ ﬂ@
putative agoni st were wused. Peak acidification rate to each putat g

agoni st concentration was determ ned and 10 concentrati on-response curves
fitted udNepHRBofit [Tilford, N. S., Bowen, WP. & Baxt erPCT@g‘S‘/PBfQ J.
Pharmacol . (1995), Vol. 115, 160P]. PA experiments to determ ne antagoni st
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submaxi makere¢eudee iito did sesod chauberpiof tHeeCtd@QsorW fcespHyEidmeedr (8fole3Q1anM f or hD3
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acid (350 m) was allowed to stir at 100 'C for 4 h. The m xture was cool ed
to 2Q 'C then evaporated to dryness in vacuo to give the title conpound
(14. 30g) EXaWpIEs oun 'sol i d. 13 MAY 2005 WD 02/ 40471 28 PCT/EP0O1/ 13140 Mass
spectrurn (APl +): Found 164 C 10111 3NO requires 163. IH NWVR (DVBO) 6: 2.80
- 3. 25 ( 8He inventionds ARtheRillbstrdied bY thefoBOwingtonQirfidilg emdmpls 98 (1H, d, J = 8
Hz), 8.86 (IH br s). 5 Description 3
3-(lert-Butylbxycarbonyl)-7-hydroy-y-2, 3, 4, 5-tetrabydro-|H 3- benzazepl ne To
a sol uti ddesatipfiohydr oxy- 2, 3, 4, 5- tetrahy(ko | H 3- benzazepi ne, hydrobroi m de

(14. B509) 25Ia5f-ﬁtrr§bycﬂfoqfﬂfs }%lﬂé) and wat er (70 rrl), was added

triethyl utyl dicar bonat e
(14 g) in afgrigg r} g%)r%i Ltg U%W?gjg’l %81 nf&)ltsslé)tlve%i I han? (f)\/\glabs% st | r at 20 'C
for 16 h,addsd {9 Rensadl (Behwhish hed h@qn RIEWPRY éweﬁlﬁéw ly ethappl {22

The mixture was then hydrogenated at 50°C at 50psi pressure with shaking for

) 24h. The reaction mixture was then cooled to room temperature and filtered
30  through a pad of kieselguhr and washed through with ethanol (100ml). The
filtrate was evaporated in vacuo to give a brown oil which was chromatographed
on silica gel (100g), eluting with 2-10% methanol in CH,Cl5 to give the title
compound as a brown oil (2.45g, 35%).

35  Mass spectrum (APIT) Found: 148 (MH™). C1oH3N requires 147.

Description 2

7-Hydroxy-2,3,4,5-tetrahydro-1H-3-benzazepine, hydrobromide

7-Methoxy-2,3,4,5-tetrahydro-1H-3-benzazepine (10 g) (known from M. Kanao et al.,
40 Chem. Pharm. Bull. 1982, 30, 180-188) in 48% aqueous hydrobromic acid (350 ml) was

allowed to stir at 100 °C for 4 h. The mixture was cooled to 20 °C then evaporated to

dryness in vacuo to give the title compound (14.5 g) as a brown solid.




(200 m). The aqueous | ayer was washed wth ethyl acetate iﬂﬁ%@é The
conbined organic extracts were washed with saturated aque d

bi carbonate (100 m ), dried (Na2S04) and evaporated to drl}/nesm 7Z vacuo.
The resuM®@ P71 was purified by silica gel 15 chromat ogrZgiFOI8P1Li on with
ethyl acetate in hexane (10%- 30% g%“ve the title conpound (8 g). Mass
spectrum (APl +): Found 164 ( MH+- B&% Cl5H21ING3 requires 263. 20 | H NWR
(CDC13) SMags st@ctfgn (APEY); FQum5164 7“;(Q1®H13¥)70r9qumﬁ@1633 60 (411, m, 4.95
(JH s), 6.50 - 6.62 (2H, in), 696(IH d, J 8 Hz). Description 4
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3-(tei-t-but o§¥§ bonyl) | uor onet hyl sul f onyl oxy-2, 3, 4, 5- tetrahydro-
| H- 3- benz 78&121mm|) zinc cyanide (1.42 g, 156mm|) and
tetrakis- triphenyl phosphl ne palladium(0) (1.4 g, 1.2 =ol, 10 molQJo0), in
dry di nﬁtmbs‘spea'manrQABéJf)BFWE@DMHE—EE!MG%HZBEKD@EE@W&RMO 29 (50m)
was stirred at 100 'C for 3 h under argon. A-fter cooling to room

v and A3 Eﬁ@ém%f@@‘:i AT B A B M S e ER PR .
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r equices azepiig || NMR (CDC13) 6: 1.47 (911, s), 2.93 (4H, in), 3.56 (4H,
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was 30  aqueous sodium bicarbonate (200 ml) and extracted W1th dichloromethane (2 x 150 ml).~
" The combined organic extracts were washed with brine (150 ml), dried (Na3SO4) and
evaporated in vacuo to give an amber oil. Silica gel chromatography, eluting with ethyl
acetate in hexane (10% - 30%) gave the title compound (7 g) as an amber oil.

35  Mass spectrum (API"): Found 396 (MH™). C1HpoF3NO5S requires 395.

1H NMR (CDCl3) 8: 1.48 (9H, s), 2.85 —2.95 (4H, m), 3.5 — 3.65 (4H, m), 7.00 — 7.05
(2H, m), 7.15-7.27 (1H, m).

40  Description 5
3-(tert-Butyloxycarbonyl)-7-cyano-2,3,4,5-tetrahydro-1H-3-benzazepine
A mixture of 3-(tert-butyloxycarbonyl)-7-triflucromethylsulfonyloxy-2,3,4,5-tetrahydro-
1 H-3-benzazepine (4.78 g, 12.1 mmol), zinc cyanide (1.42 g, 15.6 mmol) and zetrakis-
triphenylphosphine palladium (0) (1.4 g, 1.2 mmol, 10 mol%), in dry dimethylformamide




stirred at 40 "Cfor | h. The reaction m xture was evaporated to dryness in
vacuo and partitioned between ethyl acetate (50 m) and Vfge@\(' The
aqueous | ayer was basified using potassium carbonate and A r2i8 ed W th
et hyl ac®¥@p®#(d21 x 30m ). The 20 conbi ned basic organi c e HdROY It e dried
over sodium sul fate and evaporated im?vacuo to give the title conpound as a
colourless oil (212 ny, 44% . Mass s ,pecft-un( APl +): Found 173 (M-1I1+).
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(tert- butyth%eeiéoqq%he duB¥RRPgi¢e thetitR dogt oaha(tr%égb% eRzaz6RhBE. (1.5 9,

5.5 mmol) The m xture was stlrred under reflux for , then allowed to
cool to roomten&eratur thanol was evapor at ed in vacuo and the

resul ti ngMass lﬁe(ﬁPll}@)i Eﬁ‘é@ﬁ b&t (M@n -Bg).d Ce 6HpoNze Fegvdreg 260 i n]) and water
(100 n1) The aqueous | ayer was washed with nmore CH2Cl2 (160 m). The
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120 'C f Iﬁ cess acetic anhydri de was evapor at ed in vacuo and the
resulting oily residue partitioned between CH202 (250 m ) and saturated
sodi um bi Dasdpiptidnes sol ution (250 m ). 40 The organic | ayer was washed with

nore bi cashgn gg)ez gl5u{ehq,|g ag&@y@_))eng‘{ ﬁ and evaporated to give an oil.
Grav SI|IC e ra I e i n .hexane gave
the 111 ‘r’fgﬁ 53%‘5” gqyﬁ)%%C%X”a‘{i)' R o%\%g’ ‘Sﬁg%idm R %’8’6@1 92140471
PCT/ EPd /(ﬂ:@ézﬁ@g 23¢9 mmqadrtrifleporeticacrd (4gnl).gpy didjorometigng §39 mBywasy 96 (4H,
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extracts re dried and evaporated in vacuo to give the title conpound

(0. 72y, WIB)(CéXJlaMoEIM (R/Hsbr 9p2bh (&Hnr(l)é\ﬁllzB)(lHFdM 8230), -B#2H,@181115N30
requi res 229. 15 "H NWR (CDC13) 5. 1.80 (IH br s), 2.65 (3H, s), 2.90 -
3.00 (811Descr%p’tlon720 (111, d, J =8 Hz), 7.75 - 7.85 (2H, in). Description

° 3-(tert-Butyloxycarbonyl)-7-(3-(5-methyl)-1,2,4-oxadiazolyl)-2,3,4,5-tetrahydro-1H-
) 3-benzazepine ,

30  To asuspension of sodium methoxide (0.6 g, 11 mmol) in anhydrous methanol (12ml)
under argon, was added hydroxylamine hydrochloride (0.76 g, 11 mmol), followed by 3-
(zert-butyloxycarbonyl)-7-cyano-2,3,4,5-tetrahydro-1H-3-benzazepine (1.5 g, 5.5 mmol).
The mixture was stirred under reflux for 16 h, then allowed to cool to room temperature,
The methanol was evaporated iz vacuo and the resulting residue partitioned between

35  dichloromethane (100 ml) and water (100 ml). The aqueous layer was washed with more
CH,Cl, (100 ml). The combined organic extracts were dried and evaporated in vacuo to
give a solid (1.8 g), which was mixed with acetic anhydride (15 ml) and heated at 120 °C
for 2 h. Excess acetic anhydride was evaporated in vacuo and the resulting oily residue
partitioned between CH,Cl, (250 ml) and saturated sodium bicarbonate solution (250 ml).

40  The organic layer was washed with more bicarbonate solution (200 ml), dried, and
evaporated to give an o1l. Gravity silica gel chromatography eluting with ethyl acetate in
hexane gave the title compound (3.2 g, 73 %) as a colourless oil.



20 7~-(3-(iert-!; ' '
i ~Lyl oxycar borf‘yl )-2,3,4,5-tetrahydro-1| H 3-beii zazepi nyl )ca{ -3bmf\/a§ri de To

a sol ution of

3- (tei-t-WOtpH6KMCcar bonyl ) - 7- cyano- 2, 3, 4, 5-t et r ahydr o- II—I-BP‘BE/HE%’e”Eﬁone
(5.44 g, 20 mml) cooled in ice bath, 3Q/\/as added pot assi um carbonate (0.4 Q)
in water él m), fcalowed by dropw se addition of 30 % w w hydr ogen

peroxi de (B .MMH ()CDCIB}BB T.65 (01, is))2.68 (SH 6 2V886S(48T, inf)y £.48 &4H 5m), . I0¢1 16 dnd n,

then the Loeq P?g %rmved After 25 another 5 min, water (100 m ) was
added. The so preC| pi'tate was collected by filtration and dried to gi ve
the title conmpound (4.35 g, 75 %9 as a colourless solid. "H NW (CDC13) 8:

1. 48 (9H, Deperiptig8(4H, in), 3.56 (4H, in), 5.60 - 6.30 (2H, br d), 7.19
(111, s, 3-(3-(8-Methyl)Z1 2%f-oxaBi SRIIR I3, 4,5 tetr B0y PO SIH-I3M dn2Azekine

3-(tert- B%&’dl&%&iﬁ@f?@%'%@o@aﬁp%%@ | s-shetyf-0Xadiatilofl) 02 854, 5~ tetrahy

dro-1H 3

7 (30 (t er 1RGP O BERFPICAT 2 2 36 PmOD R RHl (153mBgnd trifluoroacetic acid
benzazepi (A ind )awmimtnrdled(rzreﬂ@i @pr 214 $plviens Was ghapaxaied éf vasuhehd thegesidice
di met hyl pagloabd béwiedh dieflilyl BihBD(50 maandn eate? d5@inl)l 2bhe dgubheeaycnigen.

Met halz’@h ra&ﬁ@ﬁ?ﬁofa&&% daPonhE a6 Et%d%ﬂﬁél{oélz gz di19h 'n'u&a’rh@” Condens er

over on m xture er evaporated.in_vacuo to

Chi ok br ommgiﬁ Crescigatc v ast e HHABow et © Bite BELE compaii” ( 1o
m), 5M stA74s 8 U)esiadeil(4 m ), hydroxyl am ne hydrochloride (1.4 40 9, 20
mol ) and 70 % aqueous acetic acid (20 ml5 The conbi ned m xture was al |l owed

to stir a C for Ih. The m xture
was treat Eé\’ld’{sgmﬁ%tcmﬁpf }J%Bi[‘%%olé'lg jex abt é?yﬁa‘%‘ﬁe%%igu 2(2x150 ). )
Conbi Dedot gani c extracts were washed with saturated sodi um bicarbonate (100
m), dri edHaMdRefEINokhded8q (iHdc b 268 RAW), 820400 (SPm)EPCRE 1M 6 J 38 t o

gi ve an oHgz), T¥aviBY (8Hlmya gel chromatography, cluting with ethyl acetate

i n hexane, gave the title compound (3.9 g, 80 % as a colourless solid. "H
NMVR (CDCl@ 49 (9H s) 2.47 (311, s), 2.98 (4H, .in), 3.60 (411, in),
7.27 &Scrjpt’%ﬂ 7,80 - 7.90 (214, m). Description 11

#S. ol ut ion Q'b a solutlon of 3- (tert-buty]oxycarbonyl)~7-cyano—2 3,4,5-tetrahydro-1H-3-benzazepine

feﬁ:'hygr ﬁéﬁ& gac}]%de Hriceopdt WEL dugkd 3 3tagsu4m%ﬁgh§t%??5 c@ w%te%éﬁ 10
trifluor OHQLE@@ ?’Wﬁ Wé’gqﬁéét/é&'/ﬁ' él%ogcgﬁ)le{?%%lg(g 42“19 | vent was

evapor at edBSPHH\Eéél}@HaWﬁPStSHee e (@l i Spai thandhe iretuwwantegavedy Afst her (200
m) adil wahaher 200n,Iter (THE ndywevadkieiaTae solidipresmpltateatasdoliedted Py fitssionm

car bonat eabhenc e £E RN idnfehR0Rs §5529209 aBt kologss $59EDI ned or gani c

extracts Wer e dried and evaporated i n vacuo t o gl ve t he t itl e corrpound 15
(2.4 g, 911 as a colourless solid. Mss é % ound. 230 (MH).
C13H15N30 1f1 RrEDCHDO: hif (YR s) GRe1G. 3v); i 5964@ lﬂ) H0 5§-30 L2RPr By 18) |
3. 00 (SH, (ikh)d, JZ= &Hz),1 50 €7.80 (H{,Hn) 20 7.80 - 7.90 (2H, m. Description 12
30
- Description 10
3- (tert-Butyloxycarbonyl) 7-(5—(3—methyl) -1,2,4-oxadiazolyl)-2,3,4,5-tetrahydro-1H-
3-benzazepine
A mixture of 7-(3-(¢tert-butyloxycarbonyl)-2,3,4,5-tetrahydro-1H-3-
35  benzazepinyl)carboxamide (4.29 g, 14.8 mmol) and N,N-dimethyl acetamide dimethyl
acetal (6 ml, 41 mmol) was heated at 125 °C under argon. Methanol was removed from
the reaction by means of a distillation condenser over 2 h. The reaction mixture was
further evaporated in vacuo to give a thick brown oily residue. To this residue was added,
in order, dioxan (10 ml), 5M sodium hydroxide (4 ml), hydroxylamine hydrochloride (1.4
40 g, 20 mmol) and 70 % aqueous acetic acid (20 ml). The combined mixture was allowed -
to stir at room temperature for 15 min and then at 90 °C for 1h. The mixture was treated
with water (100 ml) and extracted with CH,Cl; (2x150 ml). Combined organic extracts
were washed with saturated sodium bicarbonate (100 ml), dried and evaporated in vacuo

B A



3-AceVl -2, 3, 4, 5-tetrabydro-| H 3-benzazepine A solution of acetic anhydride
(6.37 g, 0.062 nol) in dichloronethane (50 in]) was added 25 dropwn se to a
stirred solution of 2,3,4,5-tetrahydro-|H 3-benzazcpine (8. %}0@%7 nol )
and trietwplansid (8.7 nl) in dichloronetbane (50 m) at O"C@:Rl ar gon.
After stirring at room tenperature fér 18 h, water (80 m) was added and
the organic | ayer separated. The organic Iayer was washed with 0.5 M

hydr ochl oté givaendil( S8avity) silicagel chitoodtegaihynelungwrth ¢iud ecetgk it howné, 50 nl ),

wat er (50 giiq theitlelcbpottid @h §,4824 5 colbwdROEstd. on of the 30 solvent in
vacuo gave the title conmpound (10.24 g, 95 % as a yellow oil which

T, 5, 56 E eI E AT D, 2 g s>?%f% i by e B s Tz 4. (35
Mass Spectrduii), Ar8H:- W:%ﬁ’di 190 (MH)- CL2HIS5NO requires 189. Descripti on 13

3-Acetyl -7-chl orosul fonyl -2, 3, 4, 5-tetrahydro-| H 3-benzazepi ne A solution of
3-acetyl - %%A %frahydro IH-3 benzazepine (4.0 g, 0.021 nol) in 40

di chl or ongt] r Opwi. S to iirred solution of
chl orosul g t‘(én(r” - P 14 %ha@mzagwﬁaﬁéﬂ I’é% -bengazeping der ar gon. ‘
After war @i sedutian ofdotrert-dnpdexcabeny)-7Hg- (Bemthylbih 2vexastisaoldp2,8a5-18 h before
bei ngl@uemfmgldﬂomﬂgsd #pine £98 gt ) .6 nhel) id EBNECLI(BYnT) xﬁdlﬂiﬂlumcﬁict ract ed
win elhyl g S e 2 S BN 13, B iy V0
02/ 40471 ao in et@& S uo gr |veth title
conpound (eZ“ Hjmt etyecn QW Gin Ha ef g 3’? 21
(3H, s), sam@tm(thpptan@mmsax@onate Shenexgrasied wyth Gl (3 8280mlp
5985(} f7]c 48mbindd ofdaniclex@cts Wer@&néc?ﬁxﬁzg;zﬁgorgigg,Sﬁ v%cg@% rgWBtHPhtllcz E@Hﬁkﬂm&SS &
5 res scription
15 ;_ ﬁgf %%‘s‘j a‘gy% thgs%%a

3- Acetyl 3, 4,5-tei rahydro | H 3- benzazepine 10 To a
stirred solution of sodrbgm sul phite (1.60 12. 6 mmol ) and sodi um hydr ogen
car bonat e Mass spertigm (¥ 156 Fansd 330 &wlmsbﬂﬂqqumg 23%ded

3-acef.yl-7-chl orosul fonyl -

25,4, teﬁrmtmd(rcmtl S-ibssasg 8piel 90, 9. %o;imleé) qlésg}r%tfaw@ofuran(l O

r ture was thén heate , cooled to 30 'C
'and n%(?hyl’/ %%odlg(g{b(ﬁ;’@ , 45.20 mmol) added. After stirring at 50 'C for

24 h, the reaction mxture was cooled 15 to roomtenperature and partitioned
bet ween wdlescrip®@ b2) and et hyl acetate (100 ml). The aqueous |ayer was

t hen sepaga,&@%ppg4f5_@t§2{1@ar@4ﬂt%@ﬁgb bine ethyl acetate (2 x 80 m). The

combi ned. or Ao, eLE: L g g% 19559 g%aﬂme b 4Ry Sghean vacuo
NWR (&1 domsvisposired solus ro- 3enzenit, é§ & §05Amon3 64
(2H, n), aBdwdethylanie (87Hnl)m dchIosznethaue:ﬂO (anat MG uﬂdeT argon, 7Agtef 2kTing) . Mass
Spectrum APrborrF&h?dra&ﬁS &M 1 JvatdehiBU ANSREs sRIaE ah@thedfidanic ESCkpbican 15 25
7-Methyl syghf Q)Pé’ém §’er4wa§ WRLEARHA S M-ﬁ}%r&ﬂmza%fa 38 ml), saturated sodium

3 bicarbonate solution (50 ml), water (50 ml) and then dried (Na;SO4). Evaporation of the

30  solvent in vacuo gave the title compound (10.24 g, 95 %) as a yellow oil which solidified
on standing. :

I NMR (CDCl3) 8: 2.18 (3H, s), 2.85 - 3.00 (4H, m), 3.55 - 3.60 (2H, m), 3.72 - 3.80
(2H ,m), 7.10 - 7.20 (4H, m). ‘
35  Mass Spectrum AP*: Found 190 (MH™). Cy2H]5NO requires 189.

Description 13
3-Acetyl-7-chlorosulfonyl-2,3,4,5-tetrahydro-1H-3- benzazepme
A solution of 3-acetyl-2,3,4,5-tetrahydro-1H-3-benzazepine (4.0 g, 0.021 mol) in
40  -dichloromethane (25 ml) was added dropwise to a stirred solution of chlorosulphonic acid
in dichloromethane (25 ml) at -70 °C under argon. After warming to room température,
the reaction was stirred for 18 h before being quenched in ice/water (200 ml). The -
resulting mixture was extracted with ethyl acetate (3 x 100 ml), dried (NapSO4) and the




A solution of 3-acetyl-7-nethylsulfonyl-2,3,4,5-tetrahydro-I|H 3-benzazepi ne
(1.75 6.55 mml) in 5 Mhydrochloric acid was heated at refl xj fm ?ﬁpﬁ The .
reaction mxture was then cooled to roomtenperature, basified t

wi t h pot assbreicar bonate and the sol vent evaporated in vasigEPOTHE1480l i d
residue was then extracted with ethy 32 | acetate 30 (5 x 60 nl) and the
conbi ned organics dried (Na2SO4). The sol vent was then evaporated |n vacuo

t t

(oot et HoRREPE BB R R e (743, YEjg Waphley VYT o
(11-1, d)solidy 65 - 7. 72 (2H, m. 35 Mass Spectrum A-P+. Found 226 (MH).

Cl | HL5NSO2 requires 225. Description 15a

o opared i ms o O R R L
Pod:odé in GP Z?Srr?{%d@ﬁqoc?i%%o Nass(lzgth@trum AP+;  Found 248 M—lx C 1214
1 7NS 02, Magy iﬂeﬁ@%mz%b Fonad 28% gt 9h(MB MQlﬁwmﬁbyeﬂeKw7$c¥/2§ Ol / 13140
33

3- Tr|fluoracetyl 7- (5--net hyl -i soxazol -3-yl)-2, 3,4, 5-tetrahydro- 1 H 3-beiizaze
pine (a)D#crintisarldacetic anhydride (13.2 nil) was added to a sol ution of

7- cyano- 23-Acétyd-7-nethyadiifbniy b2 J3t4, S tdiesinali e A A S- lée’k&aEepghe and triet hyI am ne
(14. 210”' 'q\oagnﬂls&mlﬁﬁ&nsmaﬂﬁn?ul 1%@9 rﬁdg @tg 919 aﬁ‘?o&lﬁﬁ&g? xture was
rPaHJ

al | owe at ur at ed
o0 um bi CEP BB 4 o e ewﬁ 35 TS piied - poapb oy
evapor at ed3#o>-tgrabydot i -Bthgorazcpiny (2. 6&:9@6@:@09 7 Lfsrahecﬂmﬁhgmfl&mﬂ— The
ge $z aleepl ﬂé@ct&tﬁl Bixpeevesy thér he(a4% a37g)°c 610 h, coolled to 30 °C and methyl iodide (2. 8) 0

ri u an
ni ckel - Q‘é?%%ujrg] mrrgnr% aﬁagd gg %‘ég;;l ; g} ¢4 1?‘3?3 “(a%%g wer e
heat dd ati0g@OMGERgTagirg an e a0 gng a%haqe 46 003D and t he
filtrate Exa acamowlawmhasdhhyisepaw&daam furtiigreextrontiof math Qihxjaanctatel(&yce&%mner e

washeg Wi The sathibihed 6fbafiesivére fhkg aneddd, sola 0 latié it solvesk 'r@@bv;eadn edfﬁaalqgath eg to

give 3-tr r.ace Lot ¢ azepi ne- 7- carbal dehyde

A bk HR (e ég@poq%fxé(f{ﬁ fi gy d09ryangw e ng:

- 3=Trifluoyacetyl-2,3,4,5- tetrah dr o= H 3- benzazepi ne- 7- car bal d~hyde (20.0 g)
and  2Qydr W\éﬁ(ﬁ?@@igma@lﬁﬂdﬁ)dw?631)5961H1. ) p3:06 (3 Hhes)( 34D - RiCH2Heme, stirred

ovem ght 3nel- BWe(zHeﬁgtv 8m- Umaruﬁvmpo;rmedsl(gﬂvaguo The residue was

partitiongd BN ) bapate sol ution ‘and the
combi ned org I C yers ri e?égw Colgﬁ)f d tc}ufgafﬁgé

3-trifluoracetyl -2, 3,4,5-tetrabvdro-. IH-3 bei i zazepi ne- 7- car bal dehyde oxi ne
- (17.2 g) Dgsocr §O% IIowsoIid (d) To a solution of
3-Trifluordce 1 5-tet rahydro | H- 3- bei i zazepi ne- 7- car bal dehyde oxi ne

(17. 2%9) 79’1‘3?13”6}‘@?6)’#12 -Acotetrabydyerd rdrbenzageBitsnosucci ni ni de (11.8 g),
port i oAwi Asohnien of 3rdcaty]-7ancthylbd forivk213rde5 - ¢tratryérb- 1 By3-Gerzatepii®-(Ci50g, opr opene

(30.3 nilg.s5wasopadeds aidtotlerié 886 a0 ReAO@hOR LR for BOn.' Bhe Mab®dmhaiiene
(25.1 nily.d ﬁker?? c%&’ﬁ Oxfo%@ﬁ]p%éﬁhuﬂg C{% 1@%&% pf-‘lo— ‘Eb %&ﬁﬁbgastsﬁ'ﬁ]éajﬁﬁxfﬁ&ét irred,

at room ':)tgnpera dried
and evapdPaseieafapaTalads pese- e RHY BigasAE (e Sxiracted with éthyl acetate
30 (5 x 60 ml) and the combined organics dried (NapSO4). The solvent was then evaporated

in vacuo to give the title compound (450 mg, 32 %) as a pale yellow oil.

1H NMR (CDCl3) 1.88 (1H, brs), 2.95 - 3.13 (8H, m), 3.04 (3H, s), 7.25 - 7.30 (1H, d),
7.65 - 7.72 (2H, m).
35  Mass Spectrum AP*: Found 226 (MH™). Cj1Hj5NSO; requires 225.

Description 15a

7-Ethylsulfonyl-2,3,4,5-tetrahydro-1H4-3-benzazepine

This compound was prepared in a similar manner to Descriptions 14 and 15, usmg ethyl
40  iodide instead of methyl iodide. -

Mass Spectrum AP*: Found 240 (MH™). C12H17NSO; requires 239.

Description 16



gel, gradient eluting with 10-20% Et OAc in hexane to give the,title conmpound
(7.1 g) as a yellowoil. Mss spectrum (AP+) : Found 325 IM—|1] MAY 2005
C161115N202F3 requires 324. 30 Description 17
7- (5- Met hyo-o/smgnzol - 3-yl ) -2, 3, 4, 5-tetrabydr o- | H 3- benzaz §iTAEPOIA3SH xt ur e of
3-tiifluoracetyl-7-(5-nethyl-isoxazol333-yl)-2,3,4,5-tetrahydro-I|H 3-
benzazepine (7.1 g) and K2C03 (12.1 g) in 1:1 ni ethanoLwater (400 m) was
heat ed at 3.5QiRoratetyPr-(5hneth lexsﬁitz&bl-lBﬁjl)A@,S,@ﬂﬁétﬁﬂmymﬁum-ﬂﬂbﬂz €r (500
nil) and extracted with dichloronethane. The conbi ned organic [ayers were
dried and evaporated in vacuo to give the title conmpound as a yellow oil
(3.9 9). WSEifmpeatetimanhi@ide (13Eomdv&2@dpd toddkdlutimed 7-69420-2, 84i5-r es 228.
‘710( gescrl RldaRyird-13-3 —benzazepme 14.5 g) and triethylamine (14.2 ml) in dichloromethane - " q
r chl ori de
r-(s- ?é P T % 617 SR SRR D P

7-(1-11 yd msase? a?eﬁehmldﬁ%%&ﬂwgw Byl i ¢
acid terdn evggcpr@ted to gwe B-mﬂuoracetyl 7-cyano-2,3,4,5-tetrahydro-1H-3-

7- Acetyl Bex(zhﬁpﬁndmtayyeunwaﬁﬂ'@owg)) 2,3,4,5- tetrahydro | H 3- benzazepi ne
(8 was di ssolved in pyri di_ne é)lom ) &é)h%dr oxyl.am ne

hydr ochI o(h)@eT @u‘gacet@ BayaRet 3 dastclaieio-AFB -Prrzagsning giadaickelr 2 h at
r oom @ npeuatining. allby€3 56Igy en?5%eag. foenapsid{4d nal) ovehekeate 430061 for Ahd wat er

(100ni ) \A@h@re@@kﬁi&ﬂwa@md\z&bﬂ t6 @b@lu filte2a an@ EI%Cﬁlﬁia{eadx@ram& withl dtlpyl @etated washed

wi th hexa Bin J}Q: ééHQdWﬂﬁ éd?iu reGoMfiohhe title
corpound L ST EME BT R e e
7- (5- Met h94rb@1 @Jwézém@gw%wd@w% t et rabydro benzol d] 2z, - pi ne- 3- carbo. xylic

‘;‘C' d *%“fﬁ’ﬂd'm? et enzazepine:7 baldeh de (20.0.2);

(1- &J/E }g/di Ira 8\/\3’ e a§ xg/l iC
acid ter t Y 8"36%?{1%6 @ @ﬁﬁ%@‘% ﬁmf egughi an

t et r ahydr eRgfcthery g‘mppramj@rvaaw@oﬁhe TegiGug Wap phmnoneq betggen ethylsagetiate el ane,
19mmol ) wag%addiech chriomatesshitiongametharombargergsid layes driet asdevapsrasdd tor ed f or

1. h. I\HVE 10 3=t INBla a2 3 UeS Bl fird 82A B hen 2PNk - MESbal86HHAE oA $8p)! N .
cotetr gl {&“gé%; ) over 3 mn. Themthure was st?rred foor 1 h@nd t hen

pour e m ) and conmentrated sul phuric acid (3m). The resulting
20 m xt ur ed)m dutaticacb i THAhbraxetiior,3 4 mte&nﬂydrbamf-ecb@hﬁieﬁndﬁt&tﬁal@dhiy&ed Wit h
solid sodpgme (7. Q%&@?&ﬂbﬁfeﬁ@@d@xﬁﬁ) WaR MBI NarhinbhRBERmRRI (e

di chl or on gL Rg QM%ugggqmagglﬁm@stg%?@%tf%hg Y5 ?“33‘8 fhgigo. The

agueous rt| 3

combi ned BEsAHed 283 thederdioneog eéoap Hrdampisd? SO ¢ h

di chl %Y ontddedweer Bomin. aad thedieagtiontstigad gt roghcigniperaire f@zl 8iggThe®lutiemol ) and
t he m xt uwes shshededtt 2ivi 1201, diind andsrapdradd indwht essiduzQitomaogtashedpor Sit ed.

The resi dg'@l ieht’ &@ﬁﬁngﬂhtlb Hoys B8 A€ i hex@h o @Ogtﬂ&%ﬁf%ﬂp%ﬂh@@ mgyiasoghl ori
de (0. 77g J);lmol) and the mxture stirred for | h. The sol vent "was
evapor ate nd he residue dissolved in dichloronethane (50 m) which was
washed WMﬁsﬂ$}iebﬁ—ﬁknf(Mr"9€Fbm{d I?Sa[mdﬂawmlmfﬂ)z@re@wes Jhe sol vent was
evapo3r0at ed, and the residue was purified by silitca gel

Description 17

7-(5-Methyl-isoxazol-3-yl)-2,3,4,5-tetrahydro-1H-3-benzazepine

A mixture of 3-trifluoracetyl-7-(5-methyl-isoxazol-3-y1)-2,3,4,5-tetrahydro-1H-3-

benzazepine (7.1 g) and K»CO3 (12.1 g) in 1:1 methanol:water (400 ml) was heated at 50
35 °C for 1h. The mixture was cooled, poured into water (500 ml) and extracted with

dichloromethane. The combined organic layers were dried and evaporated in vacuo to

give the title compound as a yellow oil (3.9 g). .

Mass spectrum (AP*) : Found 229 [MH™] C} 4H; N2 O requires 228.

40  Description 17a
7-(5-Methyl-isoxazol-3-y1)-2,3,4,5-tetrahydro-1H-3-benzazepine hydrochloride



30 chromat ogr aphy (el uent dichl oronet hane) which gave the tiil3em&5nmgnd as
a colourless solid (447ng, 61 % . Mass Spectrum AP+: Found 229 ((M Boc]+).
C19H24N203 requires 328. 35 c) ‘

7- (5- Met W0 od/g9xmz0l - 3-yi ) -2, 3, 4, 5-t et rabydro- | H 3- beuzazé’tﬁTﬂé’Oh/yW@chl oride
7- (5- Met hyl -i soxazol - 3-yl)- 112 4, 5-t e¥r ahydr o- benzo[ d] azepi ne- 3- car boxyl i c
acid tert- butyl ester (1.9& 5. 8mm|) was treated with ethanol (20m)

foll OWEd /- 1-§Wd‘1‘6@§1§ﬁn0—%§ﬂ}®39b 415 PR b Veng6 df RLepin OB ch A die adine

m xture %@ rre for 12 h ‘unt a precipitate was observed. Di ethyl
et her (I & e} nd the ecLp tered 40.and dried in vacuo
to give t e %1 f%wg?ﬁ C%@O%yég#?’o‘hﬁ %&'ﬂg‘ygm')é engagepine (B3 . 3 MAY 2005

WO 02/ 404%0.8panlEras dissival in3sridived30shend hudmowlamm@hmhoqmm@e[(&/tﬁlﬁ} +). _
Cl411156N2931ﬁﬁm) iwesadded and HeMMROrd/EBOYA Br 22 & fod@Hempgratue. 20hd sblveht wﬁ) 3. 33

(7 428 o @va?%ra@écf&ndsﬁem?e ?&%Oﬁﬂ)lﬂqd Water)(106mB Wik addedshd(the Eblofrlest =

3 (rer - B PURS ROl o wbed it horn 000, Thesrmoendyas SHF‘hfé
benzazepi W“At%&vﬁtth‘bﬂ @Fompound (6.23g, 66%).
3-(tei-i-butyloxycarbonyl)-7-hydroxy-2, 3, 4,5-tetrahydro-| H 3-benzazepine 10
(3.0 @ OMEd Sparkam Apﬁhmmmdsqﬁw.hdsﬂt i Op7H44NH0g redir€d 3040l ) ,
triethylamne (1.27 g, 0.013 nol) an(} )(;II c}?l{oéri%)rret%ar?ﬁel (50 M) was stirred
at roomtenperature for 18 h. The reaction mxture was then partitioned

car bonat eP] SU S RRSyl L R Anai e Rl ettt e Y 50

nm) and t??é‘FrbGW@éFe(’NaZSM) The sol vent was then evaporat ed in vacuo 15 to

gi ve the EI & Q)de ﬁ gt? {% Eé- K >L (CDClB)
? 0(% %87(bétylgw%% %‘ t§ %%jzga%l;@ l‘;I-‘ic’ e:fg‘?? 52‘ %%;EW@ ng@l@g- D. Found

242 [ M BABK 1thm116(4"2®N3@55Men| bexass, Bmmol) mes @diest d@ﬁwz.sg to glve an orange
7- Met hanesalhfiemyhiekywaz,slrréd $ert1ehrblkMdrrg}-NI:thﬁheyzeaazmdez{SZzﬁﬁg,annblyMaen of

geE\tz 322 Pmmm b Anigtrihydr SRERAn | ¥9>ﬁﬁn21%e4m§n£r@§vra§mr€'éd0fo} 3-|) i
tgittpadgu ol gﬁm W(%?mﬁ é\ﬁ ?9%8% sEpREle o ‘fﬁ ) g"fhger?s%ﬁvf% t hen
evapdtat efHXHEE Wahrgtediia ¢ qu easfflms«ﬁ” ol éwm) and

et hyl acebigadopatso The mixturhwaspartbored bepweendighlpromsibaicdA0ma ghewatart h et hyl
acet at e ((@Om) indathd ldyerssepaatefli dtle AQudons pbitibh wastdxtrabidd sdthi um hydr oxi de.
The sus peﬂ@hlb@orﬁ@tﬁaﬁé@rk ﬁoﬁnﬁlaaﬁ@daewommwgmaeﬁ}@&@wéﬁ e¥aported! Th@nd the
conbi ned i Hi%@ nt%X\t%P%v iff Jh‘é‘ﬂox( ) soﬁli Y&P%ﬁty‘f\@i]cgrboﬁé{@?[?# ed in
vacuo%% %ve @ e co hg@ter( aed7 12H NNR
(11-1, d) he %lqkﬁé@s%é rW}Fh l? dmg(lwm@ Apoxylaupine hmiTOFHSPB Tigequi r es
241.  Desthimpiol)oemd2Be mixture stirred for 1 h. The solvent was evaporated and the residue

dissolved in dichloromethane (50 ml) which was washed with dilute hydrochloric acid (3

x 50ml, 0.5M). The solvent was evaporated and the residue was purified by silica gel

30  chromatography (eluent dichloromethane) which gave the title compound as a colourless
solid (447mg, 61%). '

Mass Spectrum AP*: Found 229 ([M-Boc]*). Cj9Hp4N,03 requires 328.

35 ¢ 7-(54Methyl-isoxazol—3-yl)-2,3,4,5-tetrahydro—1H-3-'benzazepine hydrochloride

7-(5-Methyl-isoxazol-3-yl)-1,2,4,5-tetrahydro-benzo[d]azepine-3-carboxylic acid tert-
buty! ester (1.9g, 5.8mmol) was treated with ethanol (20ml) followed by a saturated
ethanolic hydrochloride solution (20ml). The mixture was stirred for 12 h until a
 precipitate was observed. Diethyl ether (100ml) was added and the precipitate filtered
40  and dried in vacuo to give the title compound as a colourless solid (1.25g, 81%).



3- (3-Chl or opropyl ) - 7- net hanesul f onyl oxy- 2, 3, 4, 5-t et r abydr o- | &L@WZ p| ne
40 A m xture of 7-nethanesul fonyl oxy-2, 3, 4, 5-tetrahydro- ]H-3 benzaz

(1.75g, 7.3 mmo 1), 1 -brono-3-chloropropane (0.80 m, 8. %

trietbyl MR9&0638 i, 21.5 nmol) in anhydr ous t et r ahydr of EFT@H‘”(/ 54%) was
heated at reflux for 5h. The mi xture 3was cool ed, evaporated in vacuo and
the residue partitioned between water (100 m ) and 13 MAY 2005 WD 02/ 40471
PCT/ EPO /Nigsk4pectzm @ﬁyftoua@ewgm{ﬂ hHla 69281 ayer -was
extracted with ethyl acetate (100 é e conbi ned organi cs washed with
brine (150 m ), dried (Na2S04) and evaporat ed in vacuo. Purification by

chr omat og i V% | \a i n

gr adi ent q&fﬁ?&%ﬁ‘”ﬁ?&* VRS 10 %@2@3%4 L SRR TSR a0
5 Mass speefhn e 4, Frindzl 168 C14H2035CI NO3S requires 317. '1-1 NMWR
51.85 - 2.05 (211, m, 2.55 - 270(6H m, 2.85 - 2.95 (4H, m, 3.12 (3H,
s), 160 - 3.66 (211, t, J = 6.5 Hz), 6.95 - 7..15 (3H, n). 10 Yhefollow ng
Coi npound%esﬁEPE‘BPéﬁar ed in a simlar nzanner to Description 20: (a)

3- ( 3- Chl G-Gpr-dpytyloxycarpanph - methageswianytoparb3 His-strigbrdeordfrhe. 15 Mass
spect r umieARazepind-ound249 W. Cl4H.7 35CI N2 requires 248. Prepared fromthe

conpound &Eol@ﬁ@&Bf z'eptnb Io{( bon -7-hydroxy-2,3 4 ,5-tetrahydro- 1 H-3-benzazepine

3-(3- t 5-1 byd I R-3
> betdazd é S etﬁg% “ﬁfn-ﬁ% ﬂ%@%ﬁ%%én{% eyl 3@%‘7?@ -
r eqw res .mobyape dicddpremghang @ 0dahymas stHred atB@@’@rt?fBP?réWr% for 1§

- ~3- Chl cremnmwk)mé’metﬁmlp&aitfomaq'betzvean dichloranethimed50 oilHadd domlmamdpl ne 25

Mis S spechuith ABbdihm fﬂmn%%oﬁwﬁo 191)4 HER I EINOZ Rerve A Wep £ 8tedOfashedr epar ed

fromthe
3- (3 chi o‘ﬁ“ﬁ%{ér% I?D%E%?P ‘H 5 L)Zé; ?he Spfvent wasthen evaporgiediz vacye 5 30
benzdéepﬂﬁ&‘ﬁé %t ?)é%‘in??l‘ff S:??E??Xﬂuﬁw Q‘:&?H2535CI N203S requires
372, Prepared fromthe corrpound of Description 22. (e)

3- (3- Ch QIEPRNERYEDCT3 Y& rms %;qaz@lz@a 1)1 1R),3. 18, BHL &) B Sy 3% (4l &), 35

benzazepi rum ( und 305 (M., C17H213SCIN20 requires
304. Pr equ)gor elv?ﬁ?r(%fg’lelﬁfe#?onpou Descri ption 25 ()

3-(3-Chl oropropyl)-7-ethyl sul fonyl -2, 3, 4, 5-tetrahydro- | H 3- benzazepl ne 40
Mass 26ped¥iassmpearmn AP Foimad 248 [M\BQQ]H @561223@ NORSes 24lui res 315.
Prepared fromthe conpound of Description 15a.
3-(3-Chieropropyl)-7-(pyrrolidine-I-sul fonyl)- 2 3 4,5-tetrahydro-| H 3-
benzazepi ;

I?gscription 19

7-Methanesulfonyloxy-2,3,4,5-tetrahydro-1H-3-benzazepine

25 A solution of 3-(zert-butyloxycarbonyl)-7-methanesulfonyloxy-2,3,4,5-tetrahydro-1H-3-
benzazepine (3.8 g, 0.011 mol), trifluoroacetic acid (3.76 g, 0.033 mol) and
dichloromethane (50 ml) was heated at 50 °C for 5h. The solvents were then evaporated
in vacuo and the residue partitioned between water (200 ml) and ethyl acetate (150 ml).
The aqueous layer was removed and washed with ethyl acetate (100 ml) and then basified

30  to pH 14 with 40% sodium hydroxide. The suspension was then extracted with ethyl

acetate (3 x 150 ml) and the combined organic layers dried (NapSOy4). The solvents were

evaporated in vacuo to give the title compound (2.15 g, 80 %) as a colourless oil.

1H NMR (CDCl3) & : 2.88 - 3.00 (8H, m), 3.13 (3H, s), 6.99 - 7.03 (2H, m), 7.12 (1H, d).
35 :
Mass spectrum (APY) : Found 242 (MH)™. C11H}5NSO3 requires 241.

Description 20
3-(3-Chloropropyl)-7-methanesulfonyloxy-2,3,4,5-tetrahydro-1H-3-benzazepine

40 A mixture of 7-methanesulfonyloxy-2,3,4,5-tetrahydro-1H-3-benzazepine (1.75g, 7.3
mmol), 1-bromo-3-chloropropane (0.80 ml, 8.1 mmol) and triethylamine (3 mi, 21.5
mmol) in anhydrous tetrahydrofuran (25 ml) was heated at reflux for 5h. The mixture
was cooled, evaporated in vacuo and the residue partitioned between water (100 ml) and




45 Mass spectrum (APr): Found 357 (MH). C17H2535CI N, ) 02S rg |res 356 13-
MAY 2005 WO 02/40471 PCT/EPQO /13140 37 Prepared fromthe c %

Description 22(a). (h)

3-(3- CoMPERYPYI ) - 2, 3, 4, 5-tetrahydr o- | H 3- benzazepi ne- 7- RGTEBH131Yci d

di net hyl am de 35CI N20?S requires 330°® 5 Mass spectrum (APQO Found. .331
(MH). C 1 5H23 Prepared fromthe conmpound of Descrlptron 22(b). (1)

3- ( 3- Cbl ethykrceiaid oloequyram aqueoys layerdyas, exteeted abiluetby] aeRic@ i mippicne  Mass
? pectr lﬁnﬂfe/wﬁﬂ)meﬁw &Oraas(tlw\%vnhcﬁhﬂei:((s@ﬁlﬂ:ﬁﬁ@d eGS0, anB&porkfedRr epar ed
romthe

3- (3- Cblﬁfggpﬁ/zég e 5'10 gﬁgg% ‘gsnkg A eﬂ%yg;cﬁ/% 11-1- 3-
benzazep lPﬁﬁ?YeA Fl e cprypAvp AfPT anéﬁﬂlé requires

304. 535 Prepared fromthe corrpound of Description 17. Description 21

3- Acet y| Mas{ spet phal (APTH)4F pindsaIsf (- Elaﬁgosﬁcmmﬂrymmé BiB- benzazepi ne 20
A m xture of 3 acetyl 7-chl or osul f onyl 4,5-Letr&-ydro-| H 3-benzazepi ne

m 18 3 PR s OO sk b ol -t it 2 §02XeRr s b e
react i on340xBuoe2iat Jihed HyooPed /. 1f5|(BHeméd and the filtrate evaporated in
vacu to give a yellow solid. Crystallisation from

dichl i - i . . off-whit lid (4.4
g 64" S0 [Ho| Bl CAiERNE: BaGrbhiel bl SR RERRNIS BERRDARIS 20 Dol es!
338. De t 22 .

7- ( Mor ph(sﬂ(;rrir?%lcgllrl]()mrbmriyﬂ-czaﬁq-@,ﬂyﬁéeﬂrabmH&Bemzpmep| ne 30 A

sol ution

of 3-acet gngr I Lt},hiiﬂjw 35 & | H 3-be=azepi ne .

(3. 0lasc EAaSZS e(:}é Ft )I\/f Qﬁ% ori.c §H§7 émr?%%‘ Esdi reflux for 18 h.
The reac re@ﬁre 8 E%FSJIPQS o room tenperature, basified to pH ~
12 with potassium car bonate and the sol vent evaporated in vacuo. The solid

resi due (/bﬁ)SB-Kil@hl@ﬁprrafjﬂ?—d-(‘ﬁhh&hyBﬂJl)d—oﬁﬁﬁiﬁﬂ-@ -$85-28,480etfahy@rd1bi® conbi ned

or gani cspdti-e 2504). The solvent was 35 then evaporated in vacuo to give
the tle co ound(l 49 g, 57 % as a pale yellow oil. Mass Spectrum AP+:
Fourfd 297 (M), “Cl4 ON2SCB requires 296. g'hef ol | owing conpounds

wer epr epMﬂeﬂSneﬁﬁwniﬁﬂi)aFOMrﬁOérm )DEq6Hpt T CAN3 @ tequigs 305. - ( a)

7- ( Pyr r oPiephuee-fions thef complopind 38f Bedriptibe8r abydro | H 3- benzazepi ne 40 Mass
Spectrum AP+: Found 281 (I\/FI +). Cl4H2ON2SQ2 requi res 280. Prepared using

gg/r 252;2&%}%@% a}'(jj_)g%fz'w é)thyﬂulijonyl[f? glrg gtra ydro— H-%-b?én%\éplznonS VO

~ Mass spectrum (API"): Found 302 (MH"). Cy4H03°CINO,S requires 301.
Prepared from the compound of Description 15.

(d) 3-(3- Chloroprop'yl)-7-(morpholin-4-yl)sulfonyl-2,3,4,5-tetrahydro-1H—3-
- 30 benzazepine

Mass spectrum (API*) Found 373 (ME). C17H2535C1N7 038 requires 372.

Prepared from the compound of Description 22.

(e) 3~(3-Chloropropyl)- 7-(5-methyl-oxazol—Z—yl)-Z 3,4,5-tetrahydro-1H-3-
35  benzazepine

Mass spectrum (API'): Found 305 (MH"). C1 7H2135C1N20 requires 304,

Prepared from the compound of Description 25. '

(1) 3-(3- Chloreprbpyl)—7—ethylsulfonyl—2 3,4,5- tetrziiiydro—lH—3 -benzazepine
40  Mass spectrum (APT'): Found 316 (MH"). C 15H2235C]N028 requlres 315.
' Prepared from the compound of Description 15a.

(g) 3-(3-Chloropropyl)-7-(pyrrolidine-1- sulfonyl)-z 3,4,5-tetrahydro-1H-3-
benzazepine

45 Mass spectrum (API): Found 357 (MH"). C17Hp535CINg O9S requires 356.



(b) 2,3,4,5-Tetrahydro- 1H- - 3- benzazepi ne- 7-sul foni ¢ acid di e} Q{Agﬁ Ivass
Spectrum AP+. Found 255 (MH): Cl2H18N2SQ2 requires 254. Prep

di met hyl am ne i nstead of norpholine in Description 21. SCI‘IPtI on
3-(tert-Bift #¥4¥icar bonyl ) - 2, 3, 4, 5-tetrahydro- 1 H - 3- benzazEﬁT’ﬁgolf By boxyl ic
acid prop-2-ynyl amde A mxture of 3

3-(tert-butyl oxycarbonyl)-7-cyano-2, 3, 4, 5-tetrahydro- 1H 3- benzazepi ne (10
10 g, 37 ﬁ%@dﬂﬁﬂt@brﬁﬂo&d&afﬂécm&zd( EtOH (100 nl) and water (20 i)

was heated " under reflux for 24 h. xture all owed to cool and evaporated in

vacuo and_the_resi due di ssal ved | (150 i sol yti on was

aci di fi edby 8- (a@lamrpaéﬁﬁp%ﬁdﬁva TO\rl\fﬁt "%‘H‘aé‘i’ﬂi“%ﬂ Sé‘ga%n’f‘h"ec‘ér ude acid (5
g, 17 mmuolimetzdamiden di ssol ved in di chl oronethane (100 nl), under Argon and
pr opasgy | Mespedtfan? TABI): FounadoB) (MEDE C25}92333513N50§sxe@ms 350.HOBT (200 nmy)

added anggrgﬁﬁe& ﬁltthgeoﬁiébﬁr{dqq]jéggn paturated NaHCOB sol ution (100 ni)
was adde e organi ¢ |l ayer separ ate The aqueous | ayer was

re-extracted with di chloronmethane and the combi ned organic | ayers dried and
evapor at d8) 3-3-G-alarepropyhls7PIEI MR -Yels 3 fuir epialydpsy 1 &3 ng&épmehr omat ogr aphy
(gr adi entMes$sapegmim (ARE)dToandy02 (4EE).- a@e’)ﬂmé3 QﬂNer@Chmes BPl.e compound (3.8 @)
as a100! qepass 5 thel coBPolMisst ThpedptiamsAP+: Found 327 ([ M H +). CL9H24N203
requires 328. Description 24

3-(tent t arb I V. trahydro-1 H - 3-
benzazepﬁb 3’52{% %ogmﬁ,/yé) 8-];(5 (m anzoi(g y?) 2 g 4 é Qetrdhy'drb Fi[}?

2,3,4,5-t ampe% | H - 3- benzazep| ne- 7-car ylic acid prop-2-ynyl am de

(3 8 g) avidsspectumy (APT): Feved 30% (VEED WHzﬁgﬁlﬁgOaquameﬁiOé acid was heated
unden sr efpreyart@fromlthd cbmpéiridest meotiptigh 11 he sol vent was renoved in vacuo and
the Tesidue partitioned between EtOAc (200 m) and saturated NaHCO3
solution (100 n). The aqueous |ayer was re-extracted with EtOAc and the
conbi ned organic | ayers dried and evaporated in 30 vacuo. The residue was
purifi ed BE&CHRUSRI2Aca gel chrommat ography (gradi ent el ution, hexane/ Et OAc)
to give thAC?tyl-Ve(nmpbohmd Yngbnyy 2,34, tetesihydr0-3863-dienzazopine Spect r um AP+:
Found 229 Boc 4N2 3 tion 2
7 (52t ) 15 Ak %ﬁ%} ‘f’?%@r%u oLy T Y B b et O 8 3% from
Descri ptlll%i1 oDy meyrhelige fi.-F & %Q% ctthaamige (Héd adli bt-7 5¥e) In Mass
Spect r um ta@ahydrefurad (220m()\+as) hea@ﬂzlame REdor 2huilhe gearfign miPuscwapthenn 26 40
7- Acet yl -cdolddefilterelibyd theyfigateenydoratdd & chotegivahy@iiowlsolid- Deyizalepone 1 3

MAY 2005 5 oGS h LR AEPQ%{Q%’A%% 5% colhRind lab b §FF- @Bié@dhﬁ? 9fg, 94

3-(t yI oxycar bonyl) - 7-trifluoromethyl'sul fonyl oxy-2 - tetrahydro-
| H 3- enza ‘epine (10 g, 25.3 mml) in anhydrous dinethylformam de (100 ml)

under  ar gaasaSpec QOM ABTIRUAE 882 (MBES. @ggﬁgoms}s)eamqmassﬁ 05 m, 50.6

nmol ), butyl vinyl ether (16.4 m,
1, 3- bi s(di phenyl phosphi no) pr opane (0 412 g, 1
. Description 22
) 7-(Morpholin-4-yl)sulfonyl-2,3,4,5-tetrahydro-1H-3-benzazepine
30 A solution of 3-acetyl-7-(morpholin-4-yl)sulfonyl-2,3,4,5-tetrahydro-14- 3-benzazep1ne
(3.0 g, 89 mmol)in5 M hydrochloric acid was heated at reflux for 18 h. The reaction
mixture was then cooled to room temperature, basified to pH = 12 with potassium
carbonate and the solvent evaporated in vacuo. The solid residue was then extracted with
ethyl acetate (5 x 100 ml) and the combined organics dried (NapSO4). The solvent was
35  then evaporated in vacuo to give the title compound (1.49 g, 57 %) as a pale yellow oil.

Mass Spectrum AP*: Found 297 (MH™). C14Hp(N2SOj3 requires 296.

The following compounds were prepared in a similar manner to Descriptions 21 and 22:

(a) 7-(Pyrrolidine-1-sulfonyl)- 2,3,4,5-tetrahydro-1H-3-benzazepine
40 .
Mass Spectrum AP™: Found 281 (MH™). C14HpgN2SO9 requires 280.

Prepared using pyrollidine instead of morpholine in Description 21.



5 mol ) and pal | adi um acetate (0.202 g, 0.9 mmol ) sequenti aI ﬁ l{;e .
resultant mixture was heated at 85C for 1.5 h and cool ed t ol Po¥AY 2003
tenperature. 4 % Agueous hydrochloric acid (150 m) was added and stirring
conti nuedWPd24®75 h. The reaction mixture was extracted w¢HEPO1/13140

di chl oronet hane (3 x 300 ni) and the ¢bnbined organics washed with water (4
X 500 M), dried (Na2SO»4) and evaporated in vacuo to afford a brown gum 10
Chr omat ography on silica gel with 0 - 30% ethyl acetate - hexane gradi ent

(eICBtCIZLg)n %Qy)e2 1?2)41% &f_e"txtth?dgg rfgog'?%nﬁéze?ng:ﬂ g@fcﬁlc %§1dfrd)1§@tﬁ’%lﬁh§§i S%' d7 IZT NMR
(1H, d, MassSpbitjum APF2Fodid 258 (MHS). Iﬁ@@lﬂlgﬁismz Anires 254.
3- (ter{ Butyl oxycar bgnyl)-7-(pyrazin-2- 5- tetrafiydro | H 3- benzazepi .

n e To aPsnergdainggiimettyjangne Tnstead of morpl%ohne in Description 2

7-acet§'I -3-(te7-t-butyl oxycarbonyl)-2,3,4,5-tetrahydro-1H 3 20
benzazepine, (12 g, 42.mmol) in dioxan (60 m) was added sel eni um di oxi de
(4.61 g; mscﬂm@dﬁzsn di oxan (60 nml) and water (15 m ). The m xture was

heat ed un i d. The
filtrate \%a erf %ﬁly%‘é}t&gb&%dz/ggﬁdgg%%mdlr%? i d%'g %1%??0%51@ &li{e e cgl uene to
gi ve an oP& Wd ©h was dissolved in ethanol and added dr opwise to a
stirred sé¥ thGW fo3 -@erirpristegcabbngd)-73yeno-83. hmtétyabpidest WardobenatzepineX1€.

Af t er 10 he gasTlintmalnabK OEDMP] gt 73 mis(ot) inZEtOH(1 08 tnliamd Jvatea $2 (Ghiledasdiedtet he
reaction yhgatrefuupden H. afibireffbwdl 1o &g aﬁ@ @@atﬁo%edﬁr?(ﬁdéﬁg aﬂ\@ﬁletr&@dﬂ.em | owed
to dcgf'chﬁfilgdlgs\sggaﬁmﬁe mfsc%:grb sm§o{1%&' G girt;ﬂgg hghieen water
in vacuo 333 eﬁﬂ’ﬁ? Zg{l‘ggﬂwm,eﬂﬁﬂ@%a? gﬁpgﬁ%ﬁ‘ ?‘%)
(el uant zmw@m@nmm@) anghprepargiElaming @. 73030 léam@DnED (20 g & ronplppn (3 5
g). MaSs 3EBT (200 hE)addedund tiz2eadtioitsHaed fgr. 130 OBRBFBOPNaIRGUL sehutidR 5.

Descri pti @no@8] 3%75as7ardﬁgﬁ/§ﬁézth@‘o?gahﬁhc) lagerdeflarretl € trha Ry eloRs ldyer WabROGA%RERANE

Pr epar ed ;HT(E ljggléﬁg deantdoevg éj?gfm 8” ption
Désc?/:a f)ts i grie3esi ‘31‘%9 gﬁj}gﬂ} {ﬁﬂ&rafhf tzelz 10 ?%h% thi ol

Hydr OXybeﬁz@@ﬁe}mwh(eaxtbmgpoun (%Sa}ﬁeeamlmmsa@@#cbpyn 3-ethyl carbodiinide

hyd I 0.11 d ly t | ed
ol ut Pon MEspgrdn B Buld 2 QUL AT D A B S 2R 151 Loqui nol 1 me.
carboxylic acid 45 (0.1 Qg) in dinmethylformam de (3nml). Follow ng addition

the cooling bath was renoved 3 3 MAY 2005 WO 02/ 40471 PCT/EPO /1314(1 40
and t he mbDesewiptioma4 st ored at room tenperature over night and then the

reaction mBigénBatyleRgcaebopydy-at(6néthytoyneb3-yIFD,3i4)s téteslhylire-MRs- added sodi um
hydr oxi debggﬂge MR (0.5 M  5ml) and the mxture was stirred at 80C for 3 h.

The ture to ro erature and.t edto
dsi ng2hy Ao 81;6.03%98 ke g R R R
filtered 438 gaﬂn@merwe@we&aw @b &) e gleriel ecetio rpidumi }(e@te;d_ynger reﬂux for \

1.5 h. After cooling, the solvent was removed in vacuo and the residue partitioned o

~ between EtOAc (200 ml) and saturated NaHCO3 solution (100 mi). The aqueous layer ‘
was re-extracted with EtOAc and the combined organic layers dried and evaporated in
30  vacuo. The residue was purified using silica gel chromatography (gradient elution,
hexane/EtOAc) to give the title compound (2.35 g) as a colourless oil,
Mass Spectrum AP*: Found 229 ([M-Boc]™). C19H24N> 03 requires 328.

Description 25 _
35 - 7-(5-Methyl-oxazol-2-yl)-2,3,4,5-tetrahydro-1H-3-benzazepine
- Prepared from Description 24 by a similar procedure to that of Description 6.
Mass Spectrum AP*: Found 229 (MH™). C14HjgN7O requires 228.

: Description 26 '
40  7-Acetyl-3-(ter-butyloxycarbonyl)-2,3,4,5-tetrahydro-1H-3-benzazepine



78% as an off-white solid. Mass Spectrum AP+: Found 243 ([I\/i-|]3+MAy 10N4S
requires 242 10 1H NI\/R(DIVISO) 3: 3.65 (3H, s), 7.78 (IH, t, J =8 , 7.89

1H, t, 8.08 (1H, d, J = 6 Hz), 813(1H, d, J=8
él J 8Hz)‘%0?&/4‘(4i d, 3= 6Hz), 14.21 (1H, br s). Exanples F‘?ET%ngL/t‘é%rgounds of

Exarrpl es tabul at ed beI ow were all pr e:’Bar ed using the followng general
nmet hod: A m xture of the appropriate chl oropropyl benzazepine from

Descri pti gg a%@n(ea sOIGti R 6DB Y tert- R lylo Rfagtiomnt grﬁﬁﬂmbﬂime(rﬁylﬁﬂfdrmu 2angskithium

e R

acetate, FHL yé%%r” r

Chr onat ogbﬁtﬁh\]mbihetb‘?rl (lléé Ip@é O%Ol 3- F@P b phpsphena)progane (0 Wé)?&ﬂé

gr adi eént elnel) emd pajkdem hr@ta:tt €a. EOQngrﬁ;ﬁbmndﬂ) seRBerit{allR2 The Esa}hqmlt eirA Data 1
McS020- NyRbhaged sisseCrivi .6 ARRY cborado bz (e%lgﬁamre W, B4 Blogi@ui r es

472. H NVR, 15']0%? a?sa:hgec(gﬁ tﬁqlno &rﬁgmed rgﬁ*r‘g fgdctl&l‘ﬁ 4H m,
3 12 (3H, H h 05 2H,
e *ir b ek (G 3 il ctgged Fmidussged i ¢
Mass spectRieE(f A pO)nl) ﬁ&Nﬂﬁpél)l\%l GZM@ g raéqer%f@rzl@é)rovsn BEss spect rum
(APT")Q Fﬁhminamgraplm-m) silicpgd/vi b +HEENEOS] nedale F hsxad@@radﬂaneMﬁQﬂ)Qﬁvd/\D

02/ 40471 ﬁg{{@% 3@17940/ Se2oBirlassos@ect rum (APl ") : Found 457 (IVH).
C23H28N402S2 requr res McS02- "-~{\Ph ass spectrum (API): Found

(AP {rrzam@:%grwmerfe TR W Er R

spect r um J gARHzZ) 7 m)63 (MH). C21H26N404S2 requires 462.
|15

Description 27
3-(tert-Butyloxycarbonyl)-7-(pyrazin-2-yl)-2,3,4,5-tetrahydro-1H-3-benzazepine

To a stirred solution of 7-acetyl-3-(zert-butyloxycarbonyl)-2,3,4,5-tetrahydro-1H-3-
20  benzazepine (12 g, 42 mmol) in dioxan (60 ml) was added selenium dioxide (4.61 g, 42
‘ mmol) in dioxan (60 ml) and water (15 ml). The mixture was heated under reflux for 18
h., cooled and the solid residue filtered. The filtrate was evaporated in vacuo and the
residue azeotroped with toluene to give an orange gum which was dissolved in ethanol
and added dropwise to a stirred solution of ethylenediamine (3 g, S0 mmol)in ethanol at 0
25  OC. After the addition was complete, KOH (2.6 g, 46 mmol) was added and the reaction
heated under reflux for 3h. The reaction mixture was then allowed to cool and evaporated
in vacuo. The residue was partitioned between water and dichloromethane and the
combined organic extracts dried and evaporated in vacuo to give a brown gum.
Purification by silica gel chromatography (eluant 20% EtOAc:hexane) gave the title
130 compound asa yellow oil (3 59).

Mass Spectrum AP™: Found 226 ([M-Boc]+) C19H23N307 requires 325.

- Description 28 '
35  7-(Pyrazin-2-yl)-2,3,4,5-tetrahydro-1H-3-benzazepine
Prepared from Description 27 by a similar procedure to that of Description 6.

Mass Spectrum AP™: Found 226 MH™). Cj4H14N3 requires 225.

40  Description 29
5-Isoquinolin-1-yl-4-methyl-4H-[1,2. 4]tnazole-3 thiol

Hydroxybenzotriazole (0.078g), 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide
hydrochlonde (0.11g) and triethylamine were added successively to a cooled solution
(0°C) of 4-methyl-3-thiosemicarbazide (0.061g) and 1-isoquinoline carboxylic acid

45  (0.10g) in dimethylformamide (3ml). Following addition the cooling bath was removed



Me 8 McS020- N s Mass spectrum (API): Found 479 (MH). Ql#%@g%ﬁ&ng res
478. Me 9 McS020- N Mass spectrum (APT): Found 474 (MH) 03S2 :

requires 473. ~ Me 10. McS020- -Al ass spectrum (APT ): Found 529 (MH).
C27H3GNADAEBO2 i res 528. Me 11 McS020- " Me Mass spect r (REYBEM/I§HO Found
478 (MH). Me -C C21H27N504S2 require¥ 477. 12 McS020- -NNI Mass spectrum
(APl +): Found 541 (MH+). " o C23H2635C12N403S2 requires 540. Me 13. McSQ20-

" Mass spaetthemikAR Was ﬁﬁtﬁ&%t%&&ﬁj@raﬁued\'&d neh b2 DNl I reh &bl rhikEurd 23.

?:Fzgl H%L?ngg;%%' e 5&%@?‘%’8&%% wan&H}ﬁ 3681 "@\%0 1d€\'|201§{‘131 M) |

Me cr, BguLe AT SHged 8 i;/é‘sgﬁt? T U Was OR}§§‘§° B8t rum
(API}): Feupdra806 apdfe)pH adjusteol tapl ustadsodsria wid poluBors (P3/) aid the sozo N

Mass specieulfhg ﬁﬂclp)tatéﬁemtéé@m(d\wed 1n®a62@fd2§b6%$ﬁld 108 (b
M S020 W%é;@g% Af! ") Found 433 (M{). o K C21 N20482 reqw res

432. 19 ss s'pe'ctrum (API): Found 397 (MH). -AI Me C'H24N403S2
requires 396. 20 McS020- Mass spectr 5éAPI . Found 396 (MH). Me
%HZSMOM&&FQHHM@SFOW@MW]k‘b 128PedN4ureqpism 242, Found 410 (MH+).
Me 10\ Me C20H27NOAS2 requires. 409. 22 McS020- "I Pl ass spectrum (APl "):
Found 534 (MH). " Pl C29H31N303S2 requires 533. MAY 2005 WO 02/ 40471

PCT/ 5RO / L3 MR (HR1SOPS: VBSEBH,Q), N7Mags tSPeQtumy R4 PP, ¢, Feugd, 4828 (Mer) . N
Q2 H25N30§5318%ﬂ5“§19§(1‘}§]d J=8Hz),8.51 (1H, d, ] =8 Hz), 8.71 (1H, d, J = 6 Hz), 14.21
(1H, brs).

Examples , ' )
15 | | '

The Compounds of Examples tabulated below were all prepared using the following

general method:-

~ A mixture of the appropnate chloropropyl benzazepme from Description 20-(1.57 mmotl);
20 appropriate thiol (1.57 mmol) and lithium hydroxide (1.57 mmol) in anhydrous DMF (5
m1) were heated at 100°C for 2 h. The cooled reaction mixture was partitioned between
water and ethyl acetate, the organic layer dried (Na,SO,) and evaporated in vacuo.
Chromiatography on silica gel using 30 - 100% ethyl acetate in hexane gradlent elution
gave the title compounds.

25
H
H
N7 "S5
R2
H
Example R2 A Data
1 MeS0,0- /é""i\% Mass spectrum (API): Found 473 (MH™).
T C23HasN, 058, requires 472. 'H NMR &: 1.95
- 2.10 (2H, m), 2.60 - 2.70 (6H, m), 2.85 -
0.95 (4H, m), 3.12 (3H, s), 3.30 - 3.34 (2H, t,
H-7’>Hz) 3.60 (3H, s), 6.95 - 7.05 (2H, m),
7.05 - 7.15 (1H, m), 7.45 - 7.55 (3H, m), 7.60
; _+7.70 (2H, m).
2 NC- N . Mass spectrum (API"): Found 404 QMH ).
Se C23H25N;sS requires 403.
3. ) /l?_‘ﬁ | /EN'\“ . Mass spectrum (A?f ): Found 461 (MH).
Y Me C2sH2sN6OS requires 460. -




24 MeS020- Mass spectrum (AP14):

Found

393 "0. C9H24N20382 requires

392.

25 MeS020- N Mass spectrum (APO. Found 394 Cl EH23N303S2 requid rﬁy@% 26

MeS020- Mass spectnun (APl +):
27 I\/ESOZQ,‘OW%
28 MeS020- w~'
469. N 29 MeS020- Mass spectrum (APO Found 470 ( NW+).

4?4/?

Found 443 Qffl).
pectrum (APO. Found 462 CF, G 9H22F3N303%3/FRgMs1i6S 461.
Mass spectrum (A- PO g Found 470 FVH C24H. 27N303S2 requires

C23B26N203S2 r equi reé

C24H2- 7TN303S2

442.

requi res 469. 30 l\/t:SOZO WN N-O Mass spectrum (APQ Found 555 (MH+), Ne' N
C26H3gt I\IOU44D£ Pﬁ%; I = 31
MeS020- -Al N 271\150352 +eduires 497 ?}ect rum
(API'+): Found 538 (MHF). N N&C27H31NS zs%@aﬁzrré%m%#%{\l N Nass spectrum
(APC Found 52{}4(%82_ 83 MeS020 e C26H2 N- N
-Mass gpect rum ( APO F(gund 54][}§\M | ~). 2 eqw res 54 "Mass
spect fum (AP|+): Found 490 (M + 35 (’fﬂ% 30382 requires 489.
36 IVBQO,)G- Ph—VRss DItJC\.,LI uul \I-\P +}: Found 548 (AN‘ H-3N30~-%
requifes %47, S80-31 F MasisY-sreChr um iéﬁ@ SHEBTTE ﬁégr? M“:ﬂl)nd 58% (ME5oe)o-
---k | C23H2TFN403S2 §equi res " 33 MBgIEDk03S, il S0Zpect rum (AP 4):
Found 494wt = (,LQH27FJ§€}0352 requires—496;,—3 M
spect fum{ A- Pé‘le&@ﬂ:%d 509 (M%) ~' -MFSS spectrum ound 46
i J C21H26N40,4S; requires 462.
8 MeSO,0- N s Mass spectrum (API): Found 479 (MH").
:\‘:e \J C21H26N4O3S3 requires 478.
9 MeS0;0- N~ Mass spectrum (APT"): Found 474 (MH).
) _ ;‘:e \/N C22H27N50332 requlres 473.
10. | MeSO;0- PR Mass spectrum (API): Found 529 (MH ).
33\07( C27H3QN403S?_ requlres 528.
11 MeSO,0- /Z-MME Mass spectram (API'): Found 478 (MH).
;;E l\\J-O “_C21H27N5O4SZ requlres 477
) 12 | MeSO,0- Faw Mass spectrum (APT): Found 541 (ME).
se ci C23H25 C12N4O382 requlres 5449,
13 MeSQO90- R = Mass spectrum (API): Found 524 (MH).
gH: N C26H29N503S;1 requires 523.
14 MeSO,0- R Mass spectrum (API"): Found 491 (MH").
I():'HS F C23H27FN4O3S; requires 490.
15 MeS0O,0- PR Mass spectrum (API'): Found 541 (MH").
Sj\Q‘ca C24H27F3N, O3S, requires 540.
"1 16 | MeSO,0- /m\@ Mass spectrum (API'): Found 506 (MH).
e c Ca4Has™*CIN305S; requires 505.
17 | MeSO;0- PR \ Mass spectrum (API"): Found 460 (MH").
= C22H25N30432 ICqUiIGS 459,
18 | MeSO,0- ”“\Q Mass spectrum (API'): Found 433 (MH").
. : /Qo ’ C21‘H24N20482 requires 432.
19 | MeSO,0- e Mass spectrum (API"): Found 397 (MH).|
D C17H24N4058; requires 396.
20 MeSO,0- A Mass spectrum (API"): Found 396 (MH).
o ;':e Ci3H25N3038,; requires 395.
21 | MeSO,0- ,2/1 Mass spectrum (API"): Found 410 (MH).|
Me™ 7" Me Co0H27NO4S, requires.‘409.
22 MeSO,0- N \P" Mass ‘spectrum (API'): Found 534 (MHDY.
Ay C29H31N30sS; requires 533. -




N F C23H26F2N403S2 requires 508. N-N + McS0?0- Mass spectrum (APl +):
479 (WMH N C23H34N403S2 requires 47& 3 MAY 2005 WD 02/ 4047
Mass spectrum (A-PO Found 475

43 N-N 41 MeS02- N'--

& ~-1,

C23H27TFNABO 821l res 474. 42 MeS02- Mass spectrum (APY): FoliREY484% Ny .
C23H26N202S3 requires 458. N-N 43 MeSO2- Mass spectrum (APf): Found 501

Found '

?%Iﬁ&ﬁg 13140

(MH). C25H29FN402S2r equi res 500. Mass spectrum (A-W: Found 489 (M#). 44
Et S02 C24H29FN402S2 requires 488. NN 45 Et S02- Mass spectrum (APl +): Found
522 ( MR¥) ! boP2,S2 requkres 52%.4.46 tc§N%- ] &mg@((gﬁjg i
Found 4702 Jk\/lgr;. @E-BM\BOZ,QZ quire ) QSIEB- 4'5% %Bﬁgss spec SUm
(APl +) L Foundl 530 (AELE) ¢ F¥coarz2ENdepHzdiPass repwizesshy. 5
spectrym AW | Me{gD5 63 NS02°%- (, - DWbssCISEBUN6 (A8 )r Equid 883 5BP MDD N- ~
Ph Mas$ spectyum (APr)| Found-3v3 _ph @3ZH3EHAOSSRqkiestsmes 572. 50 N-N
Mass spectrum (AR .~ Fpund 546 O~ N - [0Z2 - F ~H ;'ﬁ%%iﬁé‘%@ggSres
545. C Ng%)— v&lg\essrdszp%c rum (ABEP Found 1\%% W?’g‘ WCE@ 6 ’
requires 578 152 NN MIr --k“N'- ~\-/  |GwHNoRadareawresi®8-) - Found 475
(MH) . | N26H, | BREERABNGS 1 equj 474. Mass spectrum (APT"): Found 443 (MH).
N Ca3Ho6N2 048, requires 442. -
27 MeSO,0O- M\/n\' Mass spectrum (API"): Found 462 (MH").
/KN CF, C19H22F3N30382 requires 461.
28 | MeSO0- ) Mass spectrum (APT): Found 470 (MHD).
N C24H27N3O3SZ requires 469,
. x
29 MeSO20- N"“l Mass spectrum (APT"): Found 470 (MH). :
~ C24H77N305S, requires 469.
30 | MeSO,0- Fa N9 Mass spectrum (APT"): Found 555 (MH).
Se)\Q)\N C26H30NsO4S; requires 554.
31 | MeSO20- | N Mass spectrum  (APT"): Found 498 (MHY).
) ::1;\@ C24H27N503S;z requir es 497.
r ‘ :
32 | MeSOp0- FiUe % Mass spectrum (API'): Found 538 (MH).
R Y N C27H3N505S, requires 537.
33 | MeSO,0- N~ Mass spectrum (API"): Found 524 (MH").
I C26H29Ns05S, requires 523.
34 | MeSO50- PR Mass spectrum (API): Found 541 (MHY). |
3?@ C24H27F3N405S; requires 540. )
CF, :
35 | MeSO,0- ’M\Q Mass spectrum (API'): Found 490 (MHY).
e F C24H2sFN305S; requires 489.
36 | MeSO0- NJ\C Mass spectrum (API"): Found 548 (MHY).
4
/Lry Ph C30H33N303S; requires 547.
Me
37 | MeSO»0- P! Mass spectrum (API): Found 491 (MHY).
ﬂe C23H27FN4 O3S, requires 490.
38 MeSO,0- N F Mass spectrum (API"): Found 491 (MH™).
e |C23H,7FN4 058, requires 490.
39 | MeSO,0- R . Mass spectrum (APTY): Found 509 (MH).
| ve KL C23H26F2N403S; requires 508. |
40 - MeSO_'ZO- N Mass spectrum (APT): Found 479 MHD.

C23H34N403S; requires 478.




NNN 6H53 (1 D N~ -'
C29H29N7S requires 507. N-N 54 Me2NSO2-
N F 6H, C24H30FN502S2 requires 5083.
spect rum WAW40EHund 537 (VH).

504 NH+).

Mass spectrum (APl ~:

Found 508 (M?
, N~- Mass spectr

?j;?*f@/&ﬂﬁ% ;ound

N N 55 Mc2NS02- Mass
C27H32N602S2 requires 536. PEGBERYGERO N N

Mass spectrum (APr): Found 508 (MHt+). ¥¥N N C26H29N502S2 requires 507. 57

Et SO-) -

N-N VO |

| >-

CH~ Mass spectrum (API):
C27H32N603S2 requires 552. 58 Et S02- CH~ Mass spectrum (APn:

Found 553 (M) .

N NN~

Found 536 (MH).

C2gH33N502%2 rlequiges 935. 1 -%EH?OS NP, Q2 LARG i Q@rﬁi@oér@]ﬁg M. NN
59 Et SQ2- Mass"spect um (A'I'D +EH: d 5]@@%&%&%&%&%%& 52 requires pH14.
N 60 NNNmM"Ao %- |- )" N¥ F Mass d] ERBR TS IMd 478 (MHE) . | CH,
C16H2sANGQIS r dqDiler-477. 61 H SS spidass’ spectrAml Y APFOURcuEil 459 GRA.
478 (Mb). ol | co. cH2arN608)r equi res BT T B BTl KR ks Spectrum |
(o P SR, IO T S (RS )
(APf): |Found 344 (MH). | ONSQe- --ill CH“%9% 4@@6@@2@5 Bui res 543.
44 EtSO»- 'f:f Mass spectrum (APT'): Found 489 (MHD).
&n, F C24H20FN,0,S; requires 488.
45 EtSO»- M\@j Mass spectrum (API'): Found 522 (MHY).
EHJ N C27H31N50282 requires 521.
46 EtSOo- /@\@ Mass spectrum (API"): Found 470 (MHY).
) Me . C25H31N30,S; requires 4609.
47 Orsor ')':3 Mass spectrum (APT'): Found 530 (MH").
&H, F Ca6H3,FN50,S; requires 529.
48 Ohso. ’,‘N@ Mass spectrum (A.Pl* ): Found 563 (MH").
ey N C20H34N60,2S, requires 562.
49 Cwor j \'P'" "Mass spectrum (API*): Found 573 (MHY).
N*TPh C32H36N40,S; requires 572. .
50 ¢ wo; '7:3 Mass spectrum (API'): Found 546 (MH").
. &h, F C,6H3,FN;503S; requires 545.
51 OCNSO:_ '}'N'Q' =\ Mass spectrum (API'): Found 579 (MHY).
t':H, N C29H34N603SZ requires 578. .
52 EN:]/ '?':3 Mass spectrum (APT"): Found 475 (MH™).
N eH, F Cy6H27FNsS requires 474.
53 [Nj/ “,"N“\' =) Mass spectrum (APT"): Found 508 (MH").
N &h, N Ca0H,90N7S requires 507.
54 | MeyNSO- ?':3 Mass spectrum (APIY): Found 504 (MHY).
eny F C24H30FN5O,S, requires 503.
55 | MepNSOy- NN = Mass spectrum (APT"): Found 537 (MHY).
' EH, _ N C27H3,N602S, requires 536.
56 MeSOp- - Q Mass spectrum (APT): Found 508 (MH).
A & C26H20N50,S; requires 507.
Me
57 EtSO5- s N S-cs, ~[Mass spectrum (APT): Found 553 (MH").
ae N C27H32N6O382 requires 552.
58 EtSO»- 10X cHy ass spectrum (API"): Found 536 (MH").
se r(\?/lzgl-IgNstSz requires 535.




66 PhS02- N-N + L Mass spectrum (APl ):

requires 569. N Mas spectrurn (APO. Found 555 (MH).

Found 570 (MH#).

6H~ C3| H31N. 502S2-
67 PhSOb SCMAWL% 2N402% :

requires 554. H - s NN 4). 68 PhS02- Mass spectrum (AP ]) Eﬁg 94
6H- C2sHYYREHPED requires 536. 69 WN 0 \~ NSO~ --~I | N ~FG/RREEk ectrum
(APr): Found 534 6H~ C261139N503% r e'é] ires 533. 70 NN 0 NSO - Mass
spectrum (API ~) Found 564 F C26H3, F2N50. 382 r eqw res 563, 71 N ass
spect r pm-LAP Found—578—(B) 6 NSO, N F—3SN503S2regui-+es-5H77.
GoH N 658 (v FtiBss spequGnyﬁﬁi%; ot rIeTTD NABED Pbumi51%ﬂéﬂisﬂN
C25H29N502. S2 requi res|495. 3 F) 2N{3I1FNWS$ mgmcesrsum (A-W: Found 522
(MH PTHI T NBO2S2 TeqpurTes R4 1T NN |v Mg Fo MH) .
74 MeSp2-%Y N - M >6H CH, Nsozs. §FFEBH%65?F5 NﬂﬁP428M§§€§ -~k
N Mass| spect r inf( A?Dr) Found #96~( NH+) . Cv@ﬁ%sFNZ@QZQQJIBGE%Weqw res 495. P-
Mass spec bund 507 H29F Y T 0
02/ 40471 ng/EPOEii?14) 451NNWS%§§SS s§§§ Nﬁ% (g§E§8%8m§%$$ §§$§5: 77
MES02 C27H3ONKGPS2 reqlii res 5@6. 30NsO lfqu“3351
62 )o:)_ N Mass spectrum (APF). Found 478 (MH").
Me :\':‘HJ C26H28FN5OS requires 477.
63 /‘LN)— N-N =~ Mass spectrum (APT"): Found 511 (MH)).
Ve EH: N C,oH30N6OS requires 510.
64 CNSOz-' iy =) Mass spectrum (APT"): Found 577 (MH).
' EH: N C30H36NgO,S; requires 576. .]
65 o | N Mass spectrum (API'): Found 544 (MH").
'cNHJ F C27H34FN 50282 requires 543.
66 PhSOp- VY~ Mass spectrum (API"): Found 570 (MH").
EHJ N C31H31N50,S; requires 569.
67 PhSO» ';HLQ‘ Mass spectrum (APT"): Found 555 (WH").
: ?;IH, g F CasH2sF,N4O0,S, requires 554.
68 PhSO5- ')'"LQ Mass spectrum (API"): Found 537 (MH").
. - S, F CasH20FN, 0,8, requires 536.
69 d o, 0N Mass spectrum (APT"): Found 534 (MH").
~ EH, Ca6H3oN503S; requires 533.
70 o wso R Mass spectrum (API"): Found 564 (MH™).
hd EHa ¢ F C26H31F2N50352 requires 563.
71 o aso, Pa = Mass spectrum (API"): Found 578 (MH").
bt EHJ N A C30H35N50382 requires 5717.
72 MeSOs- R Mass spectrum (APT'): Found 496 (MH").
3:@ C2sHsN50,S, requires 495.
73 MeSO»- » N =\, [Massspectrum (APT): Found 522 (MH").
S SN ICyH3iNsO2S; requires 521.
74 MeSO»- /Q“\')\@ Mass spectrum (APl*): Found 510 (MH").
i, “en,  |Ca6H31N50,S, requires 509.
75 MeSO»- & B Mass spectrum (API"): Found 496 (MH").
. gfg 7 C25H29N50282 requires 495,
76 MeSOy- %~  Massspectrum (APT"): Found 501 (MH").
EH, C25H20FN4O,S, requires 500.




78 MeS02- - A Mass spectrum (API):

Found

513 (1VvM).

C25H28N402S3 requi res

512. Mass spectrum (API): Found 5 10 79 MeS02- ~N ~H, C76H], ,%F%g uires
509. 80 MeS02- N-N Mass spectrum (APr): Found 497 0 C25H28N403S2°requires
496. 81 N?g%%mahh“lwhss spectrum (APT+): Found 496 (MH) . pdy/iNp01G2RIHI2ZINS02S2
requires 495. m(APlI): Found 5 10 (MY9. Mass spectru 82 MeS02 N
C26H31N502S2 requires 509. ~H, NCH N N 83 MeS02- ---- q'-, -NH Mass
spectrun1(A—PI~) Found 496 (Nfff~. H, 6, C25H29N50282 requires 495. N-N N-O
84 NESOZ-g7-J NES o Z; Spe Sé&- ( APthyrhss 45 Ag%g d FRaHet ?ﬁBSﬁ A
requires \C MASS 9 un ,
C15H29N502S2r équi r es 495. M Owesoz Mas ﬁ%%é"w@a% \9?“5 g:Ogound 513 (M#). P
S C25H28N4Q2S3 nRgOy-e$ 512. 802- rﬁl@p{pﬂ\@ro)md Fosl L4 Q&r ~-
C24H2 750253 fequirés 513, NL REGALT( AP ) ound 471
(MHH) . C24HRaN402S2_fequir p%* 47 oectmm (APL+): Found 5
10 (1\ M) 79 89 MeSTR-26H31NSE gsf::@ui re Bﬁ%pectwml(ﬁpl"ftfﬁﬁlﬁd 5MageEEpect |r um
(APr): |Found $10 (M) A 6H3I MO ORRRT D59 BFesft9. 91 EtS02- -A
Mass spectrum (APL+): Found R5H7 ll\/l—l—l—\ . f‘) ) —
80 MeSO2p- /Q \ Mass spectrum (API"): Found 497 (MH").
)\(D C25H23N4O382 requires 496,
81 MeSOo- /g N}\@\ Mass spectrum (API"): Found 496 (MH").
EH: N C25H29N50,S, requires 495.
82 MeSOz- NN Mass spectrum (API"): Found 510 (MH").
L AN C26H31N50,S; requires 509.
) 3 3 .
83 MeSOz- ,4':"{‘ =\ Mass spectrum (APT'): Found 496 (MH").
H,C C25H29N50252 requires 495,
84 MeSO»7- &Y WS g Mass spectrum (API): Found 539 (MH).
%Cf“)\@)\.'“ C25H30N603SZ requlres 538 |
85 | MeSO5- _) Mass spectrum (APTH: Found 496 (MH’).
Hag)\@ C25H29N50282 requu'es 495,
86, MeSO»p- .\{—N\\CQ Mass spectrum (APT"): Found 513 (MH").
’({H L C2sH2sN4 0S5 requires 512.
87 MeSO7- e Mass spectrum (API"): Found 514 QMH™).
v'éH: | s N C24H27N50283 requires 513.
88 MeSO»p- R Mass spectrum (APT): Found 471 (MH"). .
) T:@ C24H30N40252 requires 470.
89 EtSO7- M N Mass spectrum (API"): Found 510 (MH").
EHS 4 C26H31N505S, requires 509..
90 EtSOp- 3N N Mass spectrum (API"): Found 510 (MH").
(';NH: ﬁ 25H31N50252 requires 509. .
91 EtSO»- N Mass spectrum (API"): Found 527 (MH").
E:{SD C26H30N40283 requires 526.
92 EtSO»- /H\O Mass spectrum (API"): Found 477 (MH").
:':IHJ C;4H36N40282 requires 476. .
93 EtSO9- S, Mass spectrum (API"): Found 510 (MH").
zm C25H31N50282 requires 5009. »
94 EtSO9- Ny <)\, [Massspectrum (APT"): Found 536 (MH").
b, Y™ 7 [CasHisNsO,S; requires 535.




6F~ S C26H30ON402S3 requires 526. N-N + 92 Et S02-

Found 477 (MH
spect rum

&vAP
Et SO2 Mas 1047
535. 3 MAY 2005 WD 02140-171 PCT/ EPQ /*

~H, C24H36N402S2requires 476. N-N 93 Et SO02-

Found 5 10 (MH).
im (APl +) :

Found 536

N H C26H3l N502S2 requires _509. 1 N, 94
M CH CH ~N C2sH¥STHEEPE3H8quires
3340 46 95 Et SO2- Mass spectrum

--k N Nasshﬁgectrum

(APO Found 511 WO~

APl ) :
Mass

-A 6H~ C26H30ON403S2 requires 510. N N Mass spectrum

(APO Faund 5 11 (MO 96 Ft S02 C26H30NA03S?2 requires 5.10. 97 Ft S02- N
Mass spectgsum |( AERO,-Fdund 531 - JMaM S eOEEMTAPHI2RGG, I2rBAEI es |520.
N-N Mass spectjrum (APQ| Foundi4 ) -lC s}%mﬁ%SﬁﬁQgrés 510 >' O C2. 3H23N402S~
r equi r es—456. N-99 Ft 902- I\/bc& spectriH % oun =H ~H
C27H33N502%2r equEtS(Ozs 523. LN N8 FounMassls.lpe(JMD@(APIboF(Emd@ll MHED. <1 |Mass .
spectrum (APl |-3, C26H3DN403 2 UI res 54691301{@33&}@@&35 BMegs spectrum (AW :
Found 488 (M) 6H, ror—;mmz’l\m S2 requires 487 102 FtS02- N ass spectrum
(API +) ;i FAUnd SlBtS(O@-H) : @WSZ r;hhpsu spestrifg APE B, FodﬂdNZlQM}E'DSOZ- N
Mass sdect rum|( APl +): Hound 07 . |C28H32N40,S; requires 520,
98 EtSO,- i Mass spectrum (API'): Found 457 (MH").
g C23H23N402SQ requires 456.
99 EtSO»- pi >_(j© Mass spectrum (API): Found 524 (MH").
CH, chy C27H33N50,S, requires 523.
160 tSOp- ¥ M Mass spectrum (APF) Found 511 (MH). _
e ﬁ C26H3oN40sS, requires 510. )
101 EtSOp- D~ Mass spectrum (APT"): Found 488 (MH).
&, \/~r C25H30FN30,S; requires 487.
102 EtSOp- Nl.m»\(@ Mass spectrum (API'): Found 510 (MH).
B hé A y C26H31N50,S; requires 509.
103 EtSO9p- ',“"LQ Mass spectrum (API"): Found 507 (I\/.[I-f)
EHJ-F F C24H23F2N40282 requ1res 506
104 EtSO- 0 Nass spectrum (API"): Found 470 (MH™.
EHJ C25H31N30,S, requires 469.
105 EtSOn- & 9N gy, Mass spectrum (APT'): Found 552 (MH").
mg*[jg\f C25H33N503S; requires 551. |
106 EtSO»- Nl—N»\(@ Mass spectrum (API"): Found 527 (MH").
NCH, ¢ Ca6H30N40,S3 requires 526. )
107 EtSO»p- 2V P Mass spectrum (API+) Found 510 (MH.
we C26H31N50,8S; requires 509:
108 EtSOp- S S Mass spectrum (APT): Found 549 (MH™).
Hzé")\©)\/ C23H32N60282 requires 548.
109 EtSO»- _g7) M Mass spectrum (API'): Found 510 (MH").
H,CN )ﬁ C26H31N5028S; requires 509.
110 EtSO»- )"LN>\©\ Mass spectrum (API): Found 496 (MH").
r3;;4__‘ =N CszngstSz requires 495,
111 EtSOp- N }\(@ Mass spectrum (API"): Found 524 (MH").
,\EJ:H, \ Noow, C27H33Ns0,S; requires 523.
112 EtSO»- Y ~" Mass spectrum (API™): Found 522 (MH").
,(:;HJ s C27H3:Ns50,S; requires 521.




N 1\ F C24H2sF2NA@2S2r equi res 506.

6HI

F 104 Et SO2- ass spectrum (APr):

Found 470 (MH). CH, requires 469. C25H3I N302S2 N-N 105 Et Mass
spectr um\gAPO Found 552 (NdH). C28H33N503% equires 55 1 § ﬁiSSOZ-
ass spect Y@ EAPd Found 527 (MO N, 26H30N402S3 r equi r es N"107
Et SO2- ass spectrum (A-Pl~): Found 51b (ME). C26H31N502% equi res 509: 108
Et SO2- N-N N Mass spectrum (APl +): Found 549 (Mi). I ~" C2$HKN6028~
requi r es—oA8—THCIN-HN109—Et-S02=—Mass ectitin \ﬁn' H-—Found—5 \lv'H-).
H 6 Cl\/ﬁ;ﬂ@OZ% &ﬁ% 2es| 509, ~¢ 0 )- Ef?és RPQC%@PJ@e EPye s @@T)Four[d 496
(M) . | CH C25H29N50252 regltiires 495. stabFNE't)zS@ZequNEséi?%pect rum (API ~):
Found. ‘)44]0]%1:‘%—% ) N—CH LAFFNSN 3ct rum
(API +) nd Q@w- 0282
02/ 40471 PCT/ EPO~314 47 113wF ﬂhdéaslélﬁ&ztsn mﬁ“(rAPﬁ§7 Found 488 (MH) .
HC'N czg—sso FNSD252 1 =qU| I 8Sy 487 5 ( qund
558 (MH). " ~ON|N(F sH%ﬁN@gé reqpl v@ﬁg 1% § &rﬁ%lr\fﬁ@ﬁnd 591
(MH). |ON N % Mass spectrumm(aA O 6H~ O SeqUEGRI ?®s 590. N-N Miss
spect rum {0 F, ngz_ of4 (/W‘E’ SOMass spectrum (API"): Found 574 (MH").
0 EH, N ’ C30H31N50382 requires 573. ’
117 Dso; 1N Mass spectrum (APT"): Found 527 (MH").
° 3 F C26H27FN403S, requires 526.
118 [Sso; i Mass spectrum (API'): Found 545 (MH").
| ° 8 7~ F ICagHagFaN403S; requires 544.
) .
119 D-so, WY~ Mass spectrum (APT): Found 560 (MH").
° ' EH, L/ C29H29N50382 requires 559.
120 | MeS0,0- e Mass spectrum (APT): Found 524 (MH").
H;g L L Ca6H29N505S; requires 523.
121 o I~ Mass spectrum (APT): Found 527 (M), |
O 'w\)‘m p (APT) (MH")
eh, C30H34NgOS requires 526.
122 ) (T _,<° MY~ Mass spectrum (APT"): Found 541 (MH):.
’ gHa N C31H35NGOS T equires 540.
123 e _<° 73 = Mass spectrum (API"): Found 529 (MH").
Sn, N C10H36NsOS requires 528.
. N-N = +y. +
124 HCTN /QN\)\@’\NA Mass spectrum (A.PI ): Found 501 (MH").
‘ HC &H, C2sH32N60S requires 500.
) -0 N-N . +
: 125 " i~ /MN»\QF Mass spectrum (APF) Found 478 (MH").
éHa CststNsOS requires 4717.
126 NS I8~ Mass spectrum (API'): Found 511 (MH™).
e E'H: L C20H30N¢OS requires 510.
127 . )ﬁ% Mg /NCH Mass spectrum (A;)I*): Found 525 (MH").
: H:C!“ C30H32N¢OS requires 524.
128 N N =\, Massspectrum (API): Found 525 (MH).
e EH, N IC30H32NgOS requires 524.
129 y o /E'N\LQ,F Mass spectrum (APl.’*): Found 496 (MH").
’ CH, C26H,7F,NsOS requires 495.
130 he ,@\ ',‘:f =) o Mass spectrum (APT): Found 525 (MH").
&, N C30H3,N6OS requires 524.




NCH OH I|I.NCH C30H3, N 503S2 requires 573. 117 Mass spf& MAE éAPI)
Found 527 (IVEI) 0 CH, C26H2-j FNM03S2 requires 526. 118 ,
spectrum (API): Found 545 (MH). \~- -ANO . H CF C26H26F2N403S2 requires
544. 119 WQU2HURE Mass spectrum (A-PQ Found 560 (MH), N CISVBYNAEHE,
requires 559. 120 MeS020- Mass spectrfﬁn(A— Pl ~): Found 524 (MH). N
C26H2- gN. 503S2 requires 523. 121 N O N-N Mass spectrum (APr): Found 527

(M) . ENAHBH—C(HI4NGOS Fequi-res—526—122-—N-0-—N-N-Mass—spectrum-(APr) :
Found 54131c3) H36RMQS fequi Lk 123 MRS SEROTURREAP S s dtonndi AP A88)- Found

529 (MN. N C C30H36N60S reqa,u s-"528 CbadﬂFﬂGOS)reqhiré\tMﬂvass spectrum

(AW Feuntd—-5pE—{(Mi——C2sHIZNGOSFeftires—560—N-O6-N-125-—Mas—speet+um
(APr): | FddAd U784y .| 6H K mosM%@P@%@mWQf@Wﬁ?m Mels s
spectrum (API ). Found| 511 AN N @H&@N@Q%qm@u#@és 510. 6H, ic |127

N-O -N Mass—spgCtT
1330

L eeEe W T Sl IR P

requir 12850 :
C3() H32N6OS requi res 5p4. N- N HCEQH,}’st(DﬁIqumES S%ect rum (APr): {Found
496 (M= N b: -~ -7F2NRQS requires 495 6H C26H?
134 8 N‘—%\CO“ Mass spectrum (A_Pl'"): Found 500 (MH").
| " \ N C27H29N-OS requires 499.
135 O 0 Mass spectrum (APf): Found 529 (MH").
e C20H20FN¢OS requires 528.
3 F
136 he LB '7:3 Mass spectrum (A.Pl"): Found 466 (MH). }
ch, 025H35N508 requires 465.
137 | O Y0 ¢4 IMass spectrum (AP_r“): Found 543 (MH").
" Iy C30H31FNgOS requires 542.
F
| 138 | H’C@\ N'T\J}\Q\:N Mass spectrum (API+) Found 485 (MH )

C,7H,5NgOS requires 484.

Mass spectrum (API"): Found 516 (MH").
C13H20Ns0S; requires 515.

z
z| 2

O-N
139 |, TN

(5

\
97
g

140 | N % 8% IMass spectrum (APT): Found 499 (MH).
' IC:I’HJ 4 C2sH30Ns0S requires 498.
141 oy Ny ' Mass spectrum (APT"): Found 510 (MH").
o S . :
. - EH; QO C30H31Ns0S requires 509.
142 1 5 N-rg)\(@ Mass spectrum (APT"): Found 516 (MH"). |
) NCH \ s ngHngsOSz requires 515.
143 1 R NN n<¢™  Mass spectrum (APT): Found 540 (MH").
: N N CHs C3pH33N70S requires 539.
144 e ¢ ,«:‘{' ~ Mass spectrum (APT'): Found 499 (MH").
H,C Ca28H30NeOS requires 498.
145 Y oy Mass spectrum (APT"): Found 485 (MH").

X
K3
S/E
=
Oz = z
\;\
z

C27H23NOS requires 484.

146 et LGN Mass spectrum (APT"): Found 512 (MH").
In \ /- C2sH29N70S requires 511.

147 Hac'-&\ﬁ\ 4':;? ye3 Mass spectrum (APT): Found 500 (MH").
H,C

CasH29N50,S requires 499.



130 ON N - Wass spectru m (APr):
C7 13 MAY 2-005 WD 02/40471 PCT/EPO /13140 4

requi res 524.

Mass spectrum (A-

Pl +):

N-N H~-C RO 0240471 N~ -

Found 525 (MH#).

Found 496 (IVH).

., Mass spect rum (API) :

140 46T B N

C26H2?F2N50S require 32 ON
Egg?x(ﬁég?snol

Found

6H, H

C28H3ONBOS requires 498. 133 O N 11- N’CH3 Mass spectrum (APl +): Found 525 |
Il NN H~6 C30H32N60S r equi res 524. 134 O N Mass spect rum (A— Pr): Found 500
(M) . N-N-G2 7U"QNI SegutrTeS 439 H: H-135 F rvaoo Dpt:' -t APT) :
Found 52914(3%1 Hc@c 401 cﬁk@ﬁ@s r e‘é(LﬁS? gECEYE (Aﬁis odN I
spectrpum (APr): Found [466 ( N~~ QmHsﬂﬂﬁP’B&hsLﬁeﬁOSéqw res 465 1$7 O N
-N C-6[vass—spectpym (APt ﬂ ruun(r 543 I:I N i rTes 542.
138 O N N4R Mass-spect f um (AR ) Eound (m@ﬁ %%@J;stm, 50S
requires 484.1 139 ON N-N,N spect CBnst( @l )OS Equines $B6 (M) - H
C28H29N5OS2 requires 515 140 I\F’N— N H Mass spectrum (A-Pr): Found 49¢
(M. | Cashi, 3DN6OS,r equi res @98. A1 ; AMBshNspéchiubd(APTSPEcird i3((AEED) : Found
gléo(ﬁ/w’ N C’ﬁ() | N50S re%yu &S 509. |[c142.1@0% p@gﬁessp@qt rum (APl +): Found
151 he L /EN\ A~ Mass spectrum (API'): Found 500 (MH").
e, © C2sH29N50,S requires 499.
152, L P Mass spectrum (APT"): Found 511 (MH").
H,g P Ca9H30NOS requires 510.
‘ 153 wo ,8\')”\ ?‘NW Mass spectrum (APT"): Found 511 (MH").
\ ’ . CH, N7 C29H30NGOS requires 510. ’
154 he i NN = Mass spectrum (API"): Found 526 (MH™).
HCT' HC\ N C20H3;N70S requires 525.
155 e ,&/ﬁ’\\ '1"{>_(/t© Mass spectrum (APT): Found 513 (MH+).
T NCH NCH3 ‘ C2oH33N6OS requires 512.°
156 |, T N,‘“(MD Mass spectrum (APT): Found 499 (MH").
", P C,sH3oNsOS requires 498.
157 s VN K= Mass spectrum (API"): Found 511 (MH").
’ EH: L/ C26H3oNgOS requires 510.
158 he ,&'/?{\ /E%\C:Q Mass spectrum (API'): Found 512 (MH").
A C2sH29N-0S requires 511.
159 ho- P N Mass spectrum (API'): Found 489 (MH").
) J N Lyon, C27H3;N6OS requires 488. N
160 WS "4&'-{\, ® Mass spectrum (API"): Found 510 (MH").
J Wy ’ C30H31NsOS requires 509.
161 ho & /\Nfo Mass spectrum (API): Found 527 (MH").
’ ., cf“)\éf " C25H30N502S requires 526.
162 e ,&'/'\L 2N o0 F\/Iass spectrum (APT): Found 500 (MH").
he C2sH20N50,8 requires 499.
163 WO | “,':e)\dj Mass spectrum (A.Pl*): Found 512 (MH").
&H, N CasH29N,0S requires 511.
164 e ,8\)?‘\ vy Mass.spectrum (API"): Found 511 (MH").

C29H30N60S requires 510..




N C28H29N50S2r equi res 515. 143 H-c O N NN N, ~ CH, Mass spectrum (API):
Found 540 (M#+). Al C N N 30H33N70S requires 539. 6H, 144 & B MAN 2085
spectrum (A-Pl+): Found 499 (MH+). H3C C gHWNGOS requires_498. 145 O-N N-N
Mass spedYPUM4API ): Found 485 (MH). C2?H28NBOS requires AGWEPAUBIH N N N
H, C Mass spectrum (A Pl +): Found 512 %8 N C2sH29N70S requires 511. 147
O-N NN O ass spectrum (APf): Found 500 (Mi+). 028H29N5028 requi res 499.

-~6-1 MAY--2005-WO-02140471PCH EPOL’ 13340—40—48—O-N-N—Mass—speetrum
(APr): | FgRd b ],% N @0%1&}55?@@&% AP Found 83

Mass spectrum (APT): Fbund 5§’9 F szde)Sie(jmfdsNSBS F~6 I C) C30H31
Cl N60S|requi 558 150 O-N_-N-2%1 Miss sn

~~N CH G?iﬁHséNG@’S]/r eq lires 512 +HC Mmsmgwmzm @Bﬁ)&ﬁo'nnmﬁf(%@@'fiaﬂlzou
& @g% \

500 (M#+). N , N 02S [ rétfes 352 O N N
spectrurn (AP]): Found 511)‘(“M;|+). N 0291%}?;g Oséhr%equi res 510. H 6 N 19 yy

153 O N-N-N-N—— —t—Mhss—speetrum—APLH-—Found—5ii-thH) £29H3EN60S
requirps 70| (Y & Miss sposiim (AFT): Fobd 544 (M
N ' J 1 Cs3oH3;N-S requires 521.
168 | L Y =\_on,  [Mass spectrum (APT): Found 525 (MH").
° NS N C30H32NgOS requires 524.
N‘CH, |
169 | L3 ”;"“\ﬂ\dj ass spectrum (API"): Found 525 (MH").
° : Nl\cH N C30H32Neos l‘CquTCS 524. ‘
£] ) )
170 aY N~ Mass spectrum (APT"): Found 496 (MH").
ey -

Ca6H27F,NsOS requires 495.
171 | N px Y Mass spectrum (APT): Found 525 MEM.

ne C30H32N6OS requires 524.
172 he VAW B = Mass spectrum (APT"): Found 537 (MH").
° (o C31H3,N6OS requires 536.
H
\
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H
Example 173

5 7-(5-Methyl-isoxazol-3-yl)-3-{4-[4-methyl-5- (2-methyl—qumolln 6-yl)-4 H-
[1,2,4]triazol-3-yl]-butyl}-2,3,4,5-tetrahydro-1H-benzo{d]azepine

a) 4-{1,3]1Dioxan-2-yl-butyric acid methyl ester
Methyl 5,5-dimethoxyvalerate (20.0g, 0.114mol), propane-1,3-diol (13g, 0.17mol) and

0  para-toluene sulphonic acid (2.17g, 0.0114mol) were heated under Dean-Stark conditions
in toluene (100ml) for 4 h. The mixture was cooled to room temperature and diluted with
diethyl ether (100ml) and then neutralized with solid sodium bicarbonate. The solid was
filtered and the filtrate evaporated to give a pale yellow oil (22.3g). A 10g portion of this
was then purified by silica gel chromatography (eluent 30% EtOAc:hexane) which gave

5  the title compound as a colourless oil (6.82g).




154 O-N N N Mass spectrum (APr): Found 526 (ME+). -/N N | P~ C29H31N70S
requi res 525. 155 N-N Mass spectrum (APl +): Found 513 NH+). QﬁA‘J’\I %b?%-i CH,
C29H32N60S requires 512." 156 O-N Mass spectrum (APf): Found 4 I-‘f
C28H30N6OB X BfH es 498. 157 O-N N - Mass spectrum (AP +) : PESEHI8M (\vR) .
NN --, -A N C29H30N60S requires 5 100 158 O N NN Q Mass spectrum ( APC
Found 512 (MN. N, N, C2sH29N70S requires 511. 159 ON NN Gt Mass
spectrum (APl ~: Found 489 (MN. -Al N~ CH 6H C27H32N60S requires 488.

160 O-N N%%-BB?DM\HHQU&EB“ rickeiand 5 10 (MB+).  C301431 N50S requires 509.
161 PC O t 028
requires gz[g(aﬁg %85%6{5%1\% %eﬁl%%gf_'ﬁ%%ghm sp%%?u%&él -?%9\‘ und 500
(M) . | polgtipn ebmdumbpdrexideq 87 & Oanol) v esenERml) adagetd ﬁQmB( AP| +) :
Found 512 Thikhikture &bk stCRSHRONYD St rwquienmrm and Gzenivhe: GDIVBd‘kleﬁap@tated\/as S
\SA%egtz ; 2814%8153:51&%%@%&&/&%&% an%@érB mmﬂmabf@@oéb%dkaoltww 2005
) rum
(APr): Folfhl G é%%ast&r%%%‘%ﬁwdé?% e L gt L RS
spect r um 6. Theefiygousayqrvias furthey exracted v ae(t%’a‘vbami
requires ﬂie].combmed organic layers washed with brine (IOOml) and then dned (NapS0g). The

10  solvents were evaporated and the crude solid (5.56g) was used in the next step.

c) 4-[1,3]Dioxan-2-yl-N-methyl-butyramide ‘
To 4-[1,3]dioxan-2-yl-butyric acid (2.55g, 0. OlSmPI) in dichloromethane (200 ml) was
added methylamine (ZM in THF, 8.1 ml, 0.0IGmoI‘), 1-(3-dimethylaminopropyl)-3-

J15  ethylcarbodiimide hydrochloride (3.09g, 0.016mol) and hydroxybenzotriazole (2.16g,
0.016mol) and the mixture stirred at room tempera‘ture overnight. The organic layer was -
washed with saturated sodium bicarbonate solution (200ml) and the aqueous layer
extracted with dichloromethane (4 x 50ml). The combined organics were dried
(NapS0O4) and evaporated to glve a colourless oil (3.2g)

20

Mass Spectrum AP+ Found 188 ([I\/II-I]+) C9H1 7NO3 requires 187.

d) Z-Methyl quinoline-6-carboxylic acid N '~(4-{1,3]dioxan—Z-yl—l-methyiimino-
butyl)-hydrazide

25  4-[1,3]Dioxan-2-yl-N-methyl butyram1de (1g, 5.35mmol) was cooled to -78°C in dry

dichloromethane (10ml) under argon and phosphox"us oxychloride (0.65ml, 7mmol) was

added dropwise. The mixture was warmed to roon‘n temperature to give an amber solution

which was re-cooled to 0°C. This solution was adhed dropwise to a suspension of 2-
~ methyl-quinoline-6-carboxylic acid hydrazide (1g,/Smmol) in chloroform (20ml) and the
30  mixture stirred at room temperature overnight. ThF mixture was poured into water
(300ml), basified with sodium hydroxide solution (SM) and extracted with
dichloromethane (3 x 200ml). The combined orgarnc portions were dried (NapSOy),

filtered and evaporated to give the desired compound as a brown oil (1.28g, 83%).

Mass Spectrum AP-: Found 369 ([M-H]). CpgHpeN403 requires 370.

35

e) 6-[5-(3-[1,3]1Dioxan-2-yl-propyl)-4-methyl-4H-[1,2,4]triazol-3-yl]-2-methyl-
quinoline

2-Methyl-quinoline-6-carboxylic acid N'-(4-[1,3]dioxan-2-yl-1-methylimino-butyl)-

hydrazide (1.28g, 3.4mmol) was heated in ethyl acetate (20ml) for 4 h. The solvent was
40  evaporated and the residue was purified by silica gel chromatography (eluent 20%

MeOH:EtOAc) which gave the title compound as a brown solid (109mg, 10%).



N s spectrum (A-Pl'): Found 544 (MNa~. 167 | Mas N CSOHS) H§S reqml res
521. rVT pectrum (APn: Found 525 W. 168 H-C 0-~, N NN, c¢

C301132, N60S requires 524. 169 N N - N Mass spectrum(API) 5 (M—l).
F~C_C o‘K@OF/ﬂBL C30H32N60S requires_524. CH- 170 N N-N K}B@E@glé"i rum

(A PI+): Found 496 (NM. HC T -1-2 3, '\ -1 0 C26H27F2N50S requires
495. 171 CN Mass spectrum (APr): Found 525 (MH). ii,c 11 ~NHZC
C30H32N608‘ds§8pbdtﬂﬁu5s2?4*” Fauzd mgmﬂe“gtcughwnh% remm965537 (MH#). ON

C3j H3, 2N60S requires 536. HN-N HI 10:~," | RMe H Exanmple 173
5 7-(5-Met hyl -i soxazol -3-yl)-3-14- (4 rrethyl 5 (2 met hyl - qui nol i n- 6- yI) 4 H

4111 3] D S YRS by Earm e -GROVCS B PRESHIGERRURe B e
(20. 0g, 06;1{5l(gr[mj3)]D1qocraﬁ1@aﬂ%rroliy1§s4dmhy1(4ﬁ$g1 291\]&1'61261—3 yH- mnﬂt}@l-nmma}mal uene
sul phogii ¢ (fgy @%1mo1)%£%ea¢é&rﬁi waee@(z@nh?%@@bﬂéegﬁatemlsvnﬁﬁciﬁ &Pﬂﬂ'r)“ ons

|ntoluene rature and -
T €, X %v lecrl 0710 er céureobasﬁo W\; it

di | ut ed e F G0 P ﬁd‘f’ﬂlemﬁ’ac R ' Sodi

b: cgr Eon\émtsgdmmﬁéc%waﬁe a@f%e&acre@éw&% dighlgramy @qu& r@g%n@v 6?%@3‘395 gls\?el gm

pal e yel | ovgapid pardens3gyre dietl @yapip4) Gherefl antiewapomatsd tongime herdesiresl by silica

gel chromebagbamys dnedfiertite 3080 EIGoREG 8ABYane) which gave 5 the title conpound
as a fé)l ourless oil (6.82g). 13 MAY 2095 WO 02/40471 PCT/ EPO /13140

Mass Spectrum AP*: Found 295 ([MH]™). C17H;gN4O requires 294.

g) 7-(5-Methyl-isoxazol-3-yl)-3-{4-[4-methyl-5-(2-methyl-quinolin-6-yl)-4 H-
[1,2,4]triazol-3-yl]-butyl}-2,3,4,5-tetrahydro-1H-benzo[d]azepine

15 = 4-[4-Methyl-5-(2-methyl-quinolin-6-yl)-4H-{1,2,4]triazol-3-yl]-butyraldehyde (76mg,
0.25mmol) and 7-(5-Methyl-isoxazol-3-y1)-2,3,4,5-tetrahydro-1H-benzo[d]azepine
(55mg, 0.24mmol) were stirred at room temperature in dichloromethane (5ml) for 30 min.
Sodium triacetoxyborohydride (55mg, 0.26mmol) was then added and the mixture stirred
over the weekend. The mixture was diluted with dichloromethane (50ml) and washed

20  with saturated sodium bicarbonate solution (30ml). The aqueous was extracted with
further dichloromethane (50ml) and the combined organic portions were dried (NapSOy),
filtered and evaporated to give the desired compound as an off-white solid (26mg).

Mass Spectrum AP™: Found 507 ([MH]™). C31H34NgO requires 506.

25
1H NMR (CDCl3) &: 1.72 (2H, m), 1.93 (2H, m), 2.46 (3H, s), 2.57 (3H, t, J = 7 Hz), |
2.66 (4H, m), 2.79 (3H, s), 2.91 (6H, m), 3.64 (3H, s), 6.26 (1H, 5), 7.16 (1H,d, T =8
Hz), 7.37 (1H, d, T = 9 Hz), 7.49 (1H, dd, T = 2, 8 Hz), 7.54 (1H, 5), 7.89 (1H, dd, T =2, 9
Hz), 8.11 (3H, m).

30

The following compound was prepared in a similar manner to example 173:
Example 174

3-{4-[5-(4-Fluoro-phenyl)-4-methyl-4H-{1,2.4] triazol-3-yl]-butyl}-7-(5-methyl-
35  isoxazol-3-yl)-2,3,4,5-tetrahydro-1H-benzo[d]azepine

Mass spectrum (API"): Found 460 (MH"). C,7H3(N5OF requires 459.



b) 4-11, 3] Di oxan-2-yi-butyric acid 4-[1, 3] D oxan-2-yl-butyric acid nethyl
ester (6.8g, 0.036npl) was added to a stirred solution of s ﬁ&ﬁﬁﬁhﬁ@@fbxi de
(1.87g, 0.047mol) in water (30m ) and nethanol (30m ). 5 The m xture was
stirred fWP0280471at roomtenperature and then the sol vent RYHBBHAPEY. The
resi due was partitioned between ethyl3hcetate (1 00nm) and water (I 00n)
and cooled to OOC. The mixture was acidified with hydrochlo ic acid (1M to
pH 2 and the | ayers separated. The aqueous |ayer was firrtffihcr extracte
with cold ethyl acetate (1QQ0m ) and the conbined organic | ayers washed wth
brine (I Oral) and then dri'ed (N42S04). The 10 solvents were evaporated and
the crude solid (5.56g) wasiuses~in the next step. \g)
4-11, 3] Di oxan- 2-yi - N- net ‘ nj/dWS:i]&el oxan-2-yl -butyric acid
"(2.55g, 0.015m)I) in dig me (200 M") was\ added._net hyl arni ne: (2M
in THF, 8.1 in], 0.0L8n0T)N i met hyl ami nopr opyNy - 3-R) 15
et hyl carbodi i m de hydrochl oride (3.09g, 0.016nol) d hydroxybenzotri azol e
(2.16g, 0.016nol) and the rHxture stirred at roomténperature overni ght. The
organic | %%n&/}@?% washed with saturated sodi um bi carbonate sol ution (200m)
ous I'a

and t he aque er tracted with qjchlor t hane X 50 .. The
combi ned rEﬁ’rﬁ“E@%@ﬂeﬁ‘ﬁ;T@ﬂ“etb '%’S@H)Oqﬁlﬁ@'yg'ﬂ%ﬁpgﬁéﬁaéé' 'V\?EHBXIBI ourl ess
oi | 13. 2g)budPl]-¥UdssS-Spfeahydnor Abbenzaidlep®8 ([M 1] -). C9. HL7NOS requires
187. d) 2-Met hyl -quinoline-6-carboxylic acid N -(4-]

3] di oxan-2-yl -1 -nmethyliinfiao- butyl)-hydrazide 25 )

4-[ 1, 3] Di @x&i{i5-[2-(15-Nipaib¥iyiil Spdivyararayiepropysulbargtrhmiedty)-4Wakl, & éltizdl-o - 78' C
in dry diyghheinekmt hane (10m ) under argon and phosphorus oxychl oride
(0.65m, 7mnol) was added dropw se. The m xture was warned to room

t enper at udeMethyld visinphinmsed 4 bl irsaolevhibiol (A2s, 2:67wowled-Bdromg: Thi s

sol uti on waspyddsiedirdethpmiisHdionare QUee R97oIMA] aritt lithium hydroxide (50mg) were

?‘Séﬁy?og‘n‘iﬁ@ ol AE iR RAKnide AI00CWASTE AR hbGurcWEIRoLI InE LR T
has pour odpehries et abd ittty Sedie O8N SRR R S ear B ut o - 5M

and ext r a@aeePuRIre-pxiragtedtvish ethisk acatate (190l 3baTymbinge orgsmisi prEHORS IS ¢
portions wesskediwitedrifNARBEM) and then e N80 B Vvilpeedigbetapogiedaotghe ades Zd as
a brown oichiduliedl: PEAFRationWySficaRRe e MatBraphk QLIneht 38O Al - Mok ) . C20H, ) 6N403

r equi

(oTa! 05, MebroBk) whish save i tile comnonp a5 peolpudess sl (4538 5 - 2- ot hy! -

gui nol i ne 2- Mgt hyl - qui nol i ne- 6- barboxylic acid
N - (4-[ 1, MatisSpesinga WPt Found3A% (M buCyt HacMy@Pariqees 19289, 3. 4nmmml ) was
heated in ethyl acetate (20m) for 4 h. The solvent was 40 evaporated and

the residue was purified by silica gel chromatography (eluent 20%
MeOH: Et QAD) v Miathyhdequinelin-6tyl 4 -hpdlinirzak3-y1swlionyl)duityxplddodeyg, 101/ 4).

?A[A\\l\(/l_g 2? 5 g@&éﬁéé}?g‘éﬁﬁﬁl@ g@gyl)-a%%yigropl)\//]asiﬁ‘ansyﬁ]]e-gnge%r}lllﬁ[1,E ,%!ur}lgzo?g?’
4- t 4- Net hyl}-guipglingdOrye, hgmetoDivefaajedapwater13ambrand seipherigagid but yr al dehyde
6- [ 5.( 3- [ 11.82hrml)pen-1209¢ fqrr3dpyThe dixtmetwasl codtdd[ahd Dadfitd wathabdidny| | - 2- met hyl -
qui i i ol i N@arbonate. The aqueous mixture was extracted with dichloromethane (3 x 50ml) and the
combined organic portions were dried (NapSOy), filtered and evaporated to give the title
25  compound as a colourless oil (0.38g, 95%).

Mass Spectrum APT: Found 313 ((MH]1). C 1 6H16N4SO requires 312.

¢) 7-Ethanesulfonyl-3-[4-(4-methyl-5-quinolin-6-yl-4H-[1,2,4]triazol-3-ylsulfanyl)-
30  butyl}-2,3,4,5-tetrahydro-1H-benzo[d]azepine

4-(4-Methyl-5-quinolin-6-yl-4H-[1,2,4]triazol-3-ylsulfanyl)-butyraldehyde (0.1g,

0.32mmol) and 7-Ethanesulfonyl-2,3,4,5-tetrahydro-1H-benzo[d]azepine (0.11g,

0.45mmol) were stirred at room temperature in dichloromethane (4mtl) for 20 min.

Sodium triacetoxyborohydride (71mg, 0.34mmol) was then added and the mixture stirred
35 overnight. The mixture was diluted with dichloromethane (50ml) and washed with



5 (109nmg, 0.31nmol) was heated in water (20m ) and concentrated sul phuric
acid (0.5m) at 1000C for 3 h. The m xture was cooled to rocﬁnﬁtﬁgpem L ur e,
basified with solid sodium bicarbonate and extracted wt ' p(l ?rjﬂgﬁ hane
(3 x 50n0 27k onbi ned organic portjons were dried (Na %, 13 11%r ed and
evaporated to give the desired conpoﬁhd as an off-white solid (76ng, 849%.
10 Mass Spectrum AP+: Found 295 C1l7H18N40 requires 294. g)

[7-1 ( g lé\l/ﬂ héﬁhnhi%a%aaﬁn Bicg?bilnﬁe %giu{id%l (?ngxl The dé@:e@ﬁiﬁﬁé eﬁbbg;ml Wit ﬁmﬂe}é: H
» <0 41 UT 30t orretéide 1d4he cmbi %{]ﬁ icns welE 448 Nflte
4-[4- Met h%@l;ﬁ%égg fa%ﬁgg%?{/e%uylrquﬁ &?fglséj‘igéatlon %’ﬂ%ﬁ%ﬂh@%ﬁ%&%ﬁﬁe géx}{r a?dchyde

(76ny, O. i ) .
7- ( 5- Mef hif% iMefH #FAs0)gyhiclpgaye thestitle eoraprumdas argobarlesy Qf 6358, Ad%0)( 55ny,
0.24 |) were stirred at roomtenperature in dichloronmethane (5m) for 30

mn. ~Sodjumitriacet bor ohydri de sny, 0.26mml| ) was then added and the
mi xt ur e sMaﬁ%%cmgfﬁéMﬁé.(&@éé}ﬁngzs}g@ (4 TegRIER 34>t h

di chl oronet hane (50mM ) and washed 20 with saturated sodi um bi carbonate
solution (30m ). The aqueous was extracted with furthef dichloronethane

(50m ) anHINMROOTHIIRPE: DLYBHA, peraioNs. TWERH, oh)j ROD (MM 2902)54 (2H t,t Bred and
evapor at eqlyz9 063/@H, he) 988 Hgnﬁm@w,ta?}ﬁ&ﬁﬁfg%ﬂ't}ﬁ—-ﬁ?ﬂ%@.é %ﬂ%} Mass
fi S} (LT

Spectygim A ropnd it S F DY Fed ey 208 27 _( CDC13)
> 66 ﬁés%i:&w@,@ﬁ# pA) %@2%-,0%%%,% 54 -(ii ?fif, T %h (11 o

S),
7.16 (IH d, J =8 Hz), 7.37 (111, d, J =9 Hz), 7.49 (11-1, dd, J = 2, 8
Hz), 7.54Tkd fdilo®ing &)ﬂ%ﬂ)z&zﬂmeﬂ%reﬂaﬁd iPa stif)ar Markér {o3Ddscriplion 395:Thef ol | owl ng
coni pound was prepared i 7l a sin7ilar manner to exainple 173: Exanple 174’
3-14-[5- (4-Fl uor - phenyl ) - 4- et hyl --4H-[ 1, 2, 4] triazol -3-yl | -butyl | -7-(5-nethy
|- 3539 so é%?f%l%ﬁ) -2,3,4,5-tetrahydro-1Hbenzo[ dj azepi ne Mass spectrum
(APl +) :  Fohdetbpl-isnkpaol-3cdrBddnd omethphfiquisoling 6-y1-48l-Mpdatrigzd-3 WO
02140471 AQIERD-buBAR0,3535-tédrihyd¥o-1Wendb[8]azepidel H Mo  Exanple 175
7- Et hanesul fonyl -3-[4-(4-nethyl -5-(fuinolin-6-yl-4H[1,2,4]triazol-3-ylsulfa
nyl)- butyl]-2,3,4,5-tetrahydro-|H benzol dl azepine 5 a)

* B (5-[ 3- (Hiabs Kpavathy AP} 1P S84FVEY). ) CosHopst el famistd 524.met hyl - 4H- [ 1, 2, 4] t

riazalg 3- yl)-quinoline
Example 177

7-(3-Methyl-isoxazol-5-yl)-3-[4-(4-methyl-5-quinolin-6-yl-4H-[1,2,4] triazol-3-
ylsulfanyl)-butyl]-2,3,4,5-tetrahydro-1H-benzo[d]azepine

25  Mass Spectrum AP™: Found 525 ([MH]™). C3gH32NgSO requires 524.



‘4- Met hyl -5-quinolin-6-yl-411-[1,2,4]tiazole-3-thiol (0. 5g, nﬁo?YM:@) )
2-(3-Bronp- propyl)-5,5-dinethyl-[1, 3] di oxane (0.49g, 2.07 YN a0 t hi um
hydr oxi ) were 10 heated in dinethylfornmam de at Jfaor 3 h. The
m xt ur emgégggl ed and partitioned Retween water (80 ni )Péﬁgg@flﬁﬁ% acetate
(I 00mM). The layers were separated and the aqueous re-extractedvirith
ethyl acetate (I 00m ). The conbi ned organic portions were washed with
brhie (100m ) and then dried (Na2S04), filtered and evaporated to give a
colourless oil. Purification by silica gel chromatogi aphy (O uent EtQAc -
10% 15 MeOH: Et QAc) which gave the title conpound as a colourless solid (0.53
& 65% . Mass ~pectrum AP+ Found 399 ([W). C2I H26NASQ2 requires 398. b)

4- ( 4- Met hyl CiA(}MSnoI in-6-yl-4H 11, 2,4)triazol -3-yl sul fal ayl ) -butyral dehyde
20

6- 15-[ 3- (5, 5-Di net hyl -[ 1, 3] di oxan- 2-yl ) -propyl sul fanyl]-4-nethyl-4H[1, 2, 4]t
Ti azol - 3- yl) - quiAnBlpaed(od fddgla (): 28mmol ) was heated in water (30nm) and

sul phuric acid (1.92ninol) at 100'C for 3 h; The m xture was cool ed and
basified with sodium ‘carbonate. Thg* aqueous nixture was extracted with

di chl oromet hane (3 x 50nl) and ¢ he gombined organic portions were dried
(Na2S04), filtered and evaporaﬁ s ) {he title 25 conpound as a
colourless oil (0.38g, 95% . Mass trumNARicHfrmid 313 ([NM +).

Cl 6H 6N4SO requires 312. c¢)
7- Et hanesul f onyl - 3 14- (4- rrethy'T 5-q | nolin-6-yl-4H[1,2, 4] triazol - 3-yl sUI fan
yl)- 30 butyll-2,"3,4,5-tetrahydro- RR- benzoi dj azepi ne

4- ( 4- Met hyl -5-qui nolin-6-yl-44[1,2, 4] (%J h 3-yl sul fanyl ) - but yral dehyde
(0. 19, . BZHm).I ) and 7-Et hanesul fonyl , 3 )5 tetrahydro- 1 H benzo[ d] azcpi ne
(0.1 Ig, . ﬁlﬁ'o&) e stirred at roomterrperature i n di chl oronet hane
(4m) for 20 mnR alsb@%mﬁmend@éérm@m ohydride (71ng, 0.34mol) was then
added and the m xthydregeslt brr hatoled Satente s Miygoky, clhind, mitkd, Wx@nanas| _Ailkylt @dalk

dich,
d| chl oronet ha ﬁdmg §)th A’él!kfoké XalézO@ VO R214 74Ja1klgg§l'/@P k3140

sat ur at di u b| t| The e u Xtr ted
WI t h furthe %17 t h ]néa ?@%ﬁ?q syl %Oi‘?éd ?%‘Y}aw I- 6%@?’\A/er e
dried (M42 smbsulfqnm t eyiselfonylogy.e wapet aﬂé@l—ﬂ@kldi et -4plkydgul forgradq, | Cmalkzrlﬂrelém on
by silica g€l4akylanfhagdaPhyalke) @8ntalkybfddds Qulkyt, Qhglsulfdnamiiog andeattorarhids, e

d " | 5 xa e o136
() " AL L S i LR Gl
2.99 (4H

.71 (2H, i P1.90 (2

), 5 10 O s o BBt ﬁc&NcR%Hﬁﬁzl}%%cHzm oy TN 11
d, J = & Hzip WHi915® refréseits aw)q off b Intégkk frog) | t7 464nd kddh of, R and BO Hizdeperilerly
(11-1, d, Jrepﬁséﬂls)a: hygroéél dtdmldr a €)1 4aﬁ(y12é}01.(p2513 Rﬁ'}Ol\jRéolgRjﬂf’)N toBetR fdrikd- 5L 61) .

z;gef °|1|5°VE“X5E' 7- lm%%%r%&”l 20" ERLFRBEGH ) RoRaflnT drB'adbfi6AT 67 N & £8SH Hrprt}ieon
7- (5- Met hyl ang’(ﬁ 456 aAéﬁ § casbonpatoms; 9kt hyl - 5- qui nol i n- 6-yl - 4n- 11, 2, 4] tri azol-
3- yl sul fanyl ) - bugphp AP-3, whetsin At mbipsints-a HHeiyd ning betlcaalipivhesituttdisssorgpempreum
A- P+:  FaoundsubhudadeR2R6 SO LaHld def St08s br a &Qdroxy, oxo, cyano, nitro, C,salkyl, C 4 alkoxy,

C,.4 alkylenedioxy, C4alkanyoyl or C,4 alkylsulfonyl group, or a 5- or 6- membered aromatic
heterocyclic ring optionally substituted by one or more substituents selected from a halogen atom,

or a hydroxy, oxo, cyano, nitro, C,4 alkyl, C,4 alkoxy, C,4 alkylenedioxy, C,_4alkanoyl or C,4
alkylsulfonyl group, and Z represents a bond, O, S, SO,, or CHp;
25
Rl and R4 independently represent H, F, Cl, Br, C1_palkyl, Cjalkoxy, OH, CN, or NO»;
B represents a sulfur atom or a —CH,- group;
t represents 3 or 4; and
A represents a 5- or 6- membered aromatic heterocychc ring, or a bicyclic
30 heterocyclic ring system in which at least the ring bound to the group B in Formula (I) is
aromatic; wherein the heterocyclic ring and the bicyclic heterocyclic ring system are both
optionally substituted by one or more substituents selected from a halogen atom, or a
hydroxy, 0xo, cyano, nitro C;.4 alkyl, Ci_4 alkoxy, C,.4 alkylenedioxy, C;.4alkanoyl or Ci4
alkylsulfonyl group or a group of the formula (a), (b) (c) or (d):



Exanpl e 177

7- (3- Met hyl -1 soxazol - 5- yI) 3-[4-(4-nmetbyl -5-quinoliin-6-ylt %Hg%\li\ﬁ@g]triazol
-3- ylsulfanyl)-butyll-2,3,4,5-tetrahydro-|H benzo[ dj azepi ne ' ’
Spect r YW AP447Found 525 ([M—I] +), C30H32N6SO requires 524pCcBEMAN32005 WO

02/ 40471 PCTI EPO 113140 55 CLAI Ml A conpound of forrmula (1): R 4 |
~(CH2)FB-A 2 R01 | R Forrmula (1) 5 wherein: R2 and R3 i ndependently
represent: a hydrogen or hal ogen atom a hydroxy, cyano, nitro, oxine,

Cl - 4al kyl, Cl -4al koxy, aryl C -4al koxy, Cl-4alkylthio, Cl-4alkoxyd -4al kyl,
C3- 6cycl oaI kyl Cl - 4al koxy, ,Cl -4al kanoyl <4al koxycar 1,

Cl - 4al kyl sulTéhyl, Cl YlaﬁkLT\é_lAF%;nyl oxy, “d -#al kyl sul f@%wd VaalS 10

aryl sul fonyl ., ar yI sul fonyl@ , aryl sul fonyl E( 4al kyl , Cl - 4al Egl sul f onam do,
Cl - 4al kyl am &% Cl - 4al kyl'sul f onam doCl - 4al y)l Cl -4a| kyl am JCI - 4al kyl ,

aryl sul f ondnivtish: ar yl car boxam do, aryl sul f onam doCl - 4al kyl ,

aryl car boxam doQirrégbdeits a pAErYiing @aGy bi-mdbalbkiet aroddatiahytbrodytat kag@yh bic)ip, a
group R3 CI;%%QHP R5CON( R6) (CH2) p, RER6NCO( CH2) p or R5R6NSO02(CH2)p, 15 in
whi ch p représent 0, Or_an |nte er froml to 4, and each of R5 and R6

i ndependent | y PE§ t &ch Ky B TERIER G PR TS AR PICY PT GBS HRBEONRG
or R5R6N tdvg@tdqecrhcfrmgmlaredn f@AIGAr ord A, memvhe thed ings areyptiorelly substpuiop by orear| y
cont ai ni ng reYe sesddlivthtoRaketél dndh HAlcaED Blokd) of RehydBBST ¥k, Q:y@rﬂﬁ nfay i abyB

carbon at Or@ Likafox Whé hR 13 rcep Ef§ny‘-1‘ Xl dﬂ%ﬁ loxy,
o enat e D Al R SRRt
al kyl enedl COB(R U geounywlydrein pactyiof R | hIIId/R hﬂ@ﬁwen@}‘ trpEsentY 2 @’d&gematom-or
nmenber ed aro0pf |an<y1 gea@r@wékﬁfbtdgeﬂw fofh a3} |akaI:3:H<b$Iﬁdlﬁ Win@ chrb¥ndOAE 284 cddBr €
substit Uemaﬁerﬁ?c V@ﬁt &dadﬁft&} 1 zﬁ Moy g&ﬁxﬂéd bPloné oE%%"r@’Sy or 82 meﬁéé”ARymaﬂbt ro,

ey rsnl t ohsEogy larsm%r?a“@zi %gavl?sﬁwﬁﬁeb PEbadh of BILEK! edmcyiperein g Iang, g

R4 mdééen&éﬂt Bry pepicBawhnebere md (| remesents 2- beridkyINHG-, a0, -CHp- OM, - or
NO2; B r e[QCH§)§r{M‘45I(CH2§{J|\f/hﬁfelﬂyé‘fﬁeﬁfeseatsm SQ5,aiTO indrR phies efth Sepdeserit zdio oand A

represents 1%u§1th8rthe6sun{@%p%r1§£‘cr@5101mt' c heterocyclic ring, or a bicyclic 30
Formula’ (1) i 5 *POREERnGHEPE et FEEE Sy £ &7 SR SRS HE B LG
het er ocycl jcgual rona% iafgeer émnalrtg 4pgdpyV represents a bond, O or S; and
is H, a halogen atom, OH, cyano, nitro, Cq_4alkyl, C1.4alkoxy, C1_galkylenedioxy,
Cq.4alkanoyl, or C1._4alkylsulfonyl, an optionally substituted 3-, 4-, 5- or 6-membered cycloalkyl
ring, or a group of the formula (a), (b), (c) or (d) as defined herein, provided that RY is not a
halogen atom, OH, cyano, nitro, C1_4alkoxy or C;_galkylenedioxy when R9 is linked to N;
or R9 together with R7 and the intervening atoms of the 5-membered heterocyclic ring
25  illustrated in groups (i), (ii) or (iii) form part of an optionally substituted 5-, 6-, or 7-membered
carbocyclic or heterocyclic ring;
and wherein:
RS is H, OH or C_palkyl, provided that R8 is H or C1_palkyl when R is linked to N;
R10 is H, OH, Cjgalkyl, hydroxy-substituted Cj_galkyl, Cj.palkoxyCy_4aliyl,
30  phenylCq_galkyl, a 3-, 4-, 5- or 6-membered cycloalkyl ring, or phenyl; wherein in phenyl,
phenylC1_galkyl or cycloalkyl the ring is optionally substituted by one or two fluoro or Cjalkyl
groups; and provided that R10 is not OH when R10 is linked to N;
wherein the term “alkyl” throughout includes alkyl groups with one, two, three or more fluorine
substituents;
35  or a salt thereof.

2. A compound of claim 1, having a formula (IA) or a salt thereof:



optionally substituted by one or nore substituents selec %d%ﬂgpzﬂ@ hal ogen
atom or a hydroxy, oxo, cyano, nitro Cl-4 alkyl, Cl4 al B -4

al kyl e C 1-4al kanoyl or Cl-4 alkylsulfonyl gro gr.eup of the
f or mul ng?&(‘x‘fb) (c) or (d): 1 3 MAY 2005 WO 02/40471 BB 18120 2 A
-(CH),Ar -Ar -Ar-Y-Ar (CH2)1-V 2 (a) (b) (c) (d) in which: Ar represents
a phenyl. ring or a 5- or 6- nenbered aromatic heterocyclic ring;, or a
bicyclic 5 ring system Arl and Ar2 each independently represent a phenyl
ring or a 5- or 6- nenbered aro Btic het erocyclic ring, wherein for Ar, Arl
and A ~, any of the rings aR N substituted by one or nore
substituents selected from a ) IS0 r oxy, 0xo, cyano, nitro,
d -4al kyl, O -4al koxy, Cl-4a edi oxy, d -4alkanoyl, Cl-4al kyl sul fonyl,
Cl - 4al kyl suI f onyl oxy, 10 CdR4al kY inyl, Cl4al kylthio, R13 SO02N(RI 4) -,

Rl 3RI 4NSO02-, R13RI4N-, R13RI 4NCOg! or R13CON(RI4)- oup V\@%ei n each of
R13 and R14 |ndependently represents a hydrogen ato milla 4 al kyl group,
or RAR14 together forma C3-6 al kyl ene chain; and Arl and Ar2 are each

alternatively orwh@idintRlabeR"iayld@phlle@l@albﬁyec&ubﬁehmtIut ed by one or nore 5- or
6- menbered aromatic heter ocycl icri ngs opt| onal Iy substituted by a C -

al kyl or_ R1L3Rl 4 gro R14 are as_d ne nd Y
represerts a bon N&é@pounédﬁﬁgu a3 tl,?—i?led “b?lal @H%‘ %ﬂf g is S%ﬁ 3Ii°ﬁ1 yA
represents one ofthe@oRps G (OOT&#d in and n each repr esent zero or 1 such that

the sumof mn is zero or 1, r and s independently represent an integer from
zero to 3 such that §<he umof r and s ig2 equal to an mtegg{3 fgoml to 4,
and V repr esents 0 or S; and 20/R9 Vs a hal ogen OH, cyano,
nitro, C -4al kyI koxy, O -4al k—§y| /L(\)xy, Cl - 4al kan | lOr

d - 4al kyl sul fonyl op ROnal Iy substi tﬁt 4-, 5- or 6-Fe

cycl oal kyl  ring, or a group of the formula (a), (b), (c) or (d) as defined
herei n, provided thag1 R9 is not a hal ogﬁ{g atom OH, cyanO njjyo, C |

- 4al koxy or C1 -4al kyI enedi oxy when R9 linked to N, or RO together with
R7 and the intervening atons of the 5-nenbered heterocyclic ring 25

i 11 ustrtt edvhateigr oups (i), (ii) or (iii) formpart of an optionally
substituted 5-, %! and0X2aﬁeﬁf&lﬁb@ﬂedlymarr(tm%yﬁdi(%m&)@@rsecycl icring; and

wherein: R8 is Hflgd@argmjd‘egﬁhé‘r)f &.H or C 1-2al kyl when
~ R8 is linked to

o B B 7

ituted Ci-6al kyl,
Cl - 2al koxyd - 4al y’l Blﬂ%rﬂ?flé %Eﬁi}rf){ndﬁp%n\éemgwor of 6-nmenber ed
cycl oal kyl #idperesy phenyl wherein in phenyl, phenylC 1 -4alkyl or
cycl oal4gy| the rRhe Hsa hqﬂbganrmémyOHub)&hotrutred:pyallqm&gaalkm - yelkglemdioxy,
d al kyl gr@fga domloxag%lmat aﬂﬁaohaﬁ %Esmgflsd"é’leﬁl R&d ﬁe&ba&ﬁ@cfo@kyﬂ
wherein the k%the hrlﬁu%}gﬁ%gl nc@; es al kyl groups w th one,

three or rmré”?rau%?up or a salt thereof. 2. A corrpound of
claim1l1, having a formul a (1A) or a salt thereof. 13 MAY 2005

—Ar — A —Y—Ar? XN (CHy)——V—(CH,) Ar

(a) (b) (c) (d)
20
-in which: Ar represents a phenyl ring or a 5- or 6- membered aromatic heterocyclic ring; or a
bicyclic ring system,
Arl and Ar2 each independently represent a phenyl ring or a 5- or 6- membered aromatic
heterocyclic ring, wherein for Ar, Ar' and Ar*, any of the rings are optionally substituted by one or
25  more substituents selected from: a halogen atom, or a hydroxy, oxo, cyano, nitro, Cq_galkyl,
Cj.galkoxy, Cj._galkylenedioxy, Cj_galkanoyl, Cj_galkylsulfonyl, Cj_galkylsulfonyloxy,
C1galkylsulfinyl, Cq_galkylthio, R13S0,N(R14)-, RI3R14NSO,-, RI3RI4N-, RI3RI4NCO-, or
R13CON(R14)- group wherein each of R13 and R14 independently represents a hydrogen atom or
a Cy.4 alkyl group, or RI3R14 together form a C3_g alkylene chain; and Ar' and Ar® are each
30 élternatively or additionally optionally substituted by one or more 5- or 6-membered aromatic
heterocyclic rings, optionally substituted by a C1.» alkyl or RI3R14N- group; wherein R13 and
R14 are as defined above and Y represents a bond, -NHCO-, -CONH-, -CHj-, or -



WO 02/ 40471 PCT/EPO1/13140 -57 R4 R 3 1 N--"-SA R 2 R Fornula (1A
wherein R to R4 and A are as defined inclaiml. 5 3. A 3&@%@?% sal t
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C3-6 al kyl eamé“d'lhlainn and At' and A? are each 30 alternatively or
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4, A compound or salt as claimed in claim 3 wherein in the groups (i), (ii) or (iii) one or both
20  of X1/X2/X3 and Y1/Y2/Y3 are or contain a ring heteroatom.

5. A compound or salt as claimed in claim 3 or 4 wherein:

X! and X2 are independently N or CRS, and X3 is NRS;

Y1and Y3 are independently N or CRY, and Y2 is NRY; and
25  zlisNRI0, and Z2 and Z3 are independently N.

6. A compound of claim 1, having a formula (IB) or a salt thereof:

R4

R? N—

el
R N 7
1 10/ R
R R
30 Formula (IB)

wherein R! to R4 are as defined in claim 1 and R7 and R10 are as defined in claim 3.

7. A compound of claim 1, having a formula (IC) or a salt thereof:



r and s independently represent an integer fromzero to 3 such that the sum
of r and s is equal to an integer froml to 4, and V repi@spmysﬂmgpond 0
or S; awd B%oka H a hal ogen atom OH, cyano, nitro, CI_-4al kyl
-4al koxy, C 1 -4alkyl enedi oxy, Cl-4al kanoyl, or CI-4aIk§¢¥ﬂﬂW%ﬂﬁH0 an
optionally substituted 3-, 4-, 5- or 6- nenbered cycloal kyl ring, or a group
of the formula (a), (b), (c) or (d) as defined herein, provided that RO is
not a halogen atom 011, cyano, nitro, C1 -4alkoxy or C I -4alKkylenedioxy
when R9 is linked to N, or R9 Rogether with R7 and the intervening atons of

¢ ‘ 0 |Ilustrated |q“group% (i), (ii) or
(i) forn1part of - an opti ong ubsti t ed 7- menber ed
carbocyclic or heterocyclic and Mher OH or C 1-2al kyl,
provided that R8 is H or g : en RS i s Ilnk N ROis H O
Cl . 6al kyl , hydroxy-substituted CI-6aIkyI CI-2aIKm%yCI-4aIkyI
pherIyICI-4aIkyI 15 a 3-, 4-R 5. or 6- nenbered cycloal kyl ring, or pheryl;
wherein in phenyl phenlel4aIkyI(N F@Mﬁmpgtyyl the ring is optionally
substituted by one or two quoro or C | alkyl groups; and provided that RO
is not OH O is |inke ound r salt as.clained in claim
3 wherein ™M }‘i‘sklg‘io S4p?§e g59¢! mf(dllil):lab‘i‘ I (“?qﬁ @Brﬁtaﬁdef?ﬁgﬁlfd%n 3 X2/ X3 and
y 1/y2/®3 are or contain a ring heteroatom 5 A conpound or salt as clained
in claim3gor 4AMMRLid of claith 180R6inE2 FaRRulA (OppendemiddsrN or CR8, and X3 is
" NRS; * | and y3 are independently N or CR9, and Y2 is NNR9; and 25 ZI is
NRIO and Z2 and Z3 are |ndependently N. 6. A conppund of claim1, having a
fornula (EB) or a salt thereoff R4 R3 N~ N2 -8 --~ 7R100 R RR 30
Formula (1B) wherein R tR\R4 & as—defined in clguml and R7 and RIO are
as defined inclaim3. 7. A jound I avilng a formula (1C) or a
salt thereof: 13 MAY .2005 EX ] ﬁ%?;ﬁi?;n %gqgg{ R4 RN~~SNj R
RNR7 , C RI RICU wherein Rl to"R4 e as defined in
claiml and R7, R9 and RIO arepas defined in clakth3. 5 8. A conpound of

claim1, having a Fornula (11)) or a salt thereof.- R 4
Formula (ID)

10
wherein R! to R4 are as defined in claim 1 and R7, RS and R10 zre as defined in claim 3.

9. A compound or salt as claimed in any one of claims 1 to 8 wherein:

in any groups of the formula (a), (b), (c) or (d) in R/ or R9, the rings or ring systems Ar, Arl or
15 Ar2 are each independently optionally substituted by one or more substituents selected from: a

halogen atom, or a hydroxy, oxo, cyano, nitro, Cj_galkyl, Cj_galkoxy, Cj_salkylenedioxy,

C1-galkanoyl, Cj_galkylsulfonyl, Cj_galkylsulfonyloxy, Cj.galkylsulfinyl, Cj_galkylthio,

R1350,N(R14)-, RI3RI4NSO,-, RI3R14N- RI3RI4NCO-, or RI3CONRI4)- group wherein

each of R13 and R14 independently represents a hydrogen atom or a Cy_4 alkyl group, or RI13r14
20  together form a Cs_g alkylene chain; and wherein in the rings Ar and Ar2 any substituents

positioned ortho to one another may optionally be linked to form a 5- or 6- membered ring;

and wherein any 3-, 4-, 5- or 6-membered cycloalkyl ring in R7 and RY is independently

optionally substituted by one or two F or C1_» alkyl groups or a RISRI6N- group, wherein each of

R15 andR16 independently represents a hydrogen atom or a C1_4 alkyl group, or RISR16 together
25  forma C3_g alkylene chain.

10. A compound or salt as claimed in any one of claims 1 to 9 wherein R isa group of the
formula (a), (b), (c) or (d), or is an optionally substituted 3-, 4-, 5- or 6-membered cycloalkyl ring.

30 11. A compound or salt as claimed in claim 10 wherein R’isa group of the formula (a) or (b).

12. A compound or salt as claimed in claim 11 wherein R7 is a group of the formula (a) being
an optionally substituted phenyl ring or optionally substituted quinolinyl ring system; or R isa
group of formula (b) wherein Arl s optionally substituted phenyl, Y is a bond and Ar2 is
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are as defined inclaim!l and R7, RS a-ne. RIO a-e as def i dedl MAFQU m3

9. Aco ‘ salt as clalnledlnanyoneof clains |

any gr Olrﬁgld%}?m? e formula (a), (b), §c) or (d) in R7 or %&’?ﬂm‘? ‘ﬁgs or
ring systems Ar, Arl or 15 Ar2 are each independently optionally
substituted by one or nore substituents selected from a halogen atom or a
hydr oxy, oxo, cyano, nitro, r-1-4alkyl, Cl-4al koxy, Cl-4alkyl enedi oxy,

Cl - 4al kanoyloptidatif @ldsdtuted | Jrem] p 1"!)91'11%%& U d ANy ¥ereEhed@b ik SHNAYE ring
d - 4al kylthlcgntam 3t 19020 gﬁdone@ RL4NS02-," R13RI 4N-, RI3R 4NCO-, or
R13CON(RI 4) - group-wherein each of R13 and Rl14 |ndependently represents a
hydrogen atomor a Cl-4 al kyl group, or RL3RI 4 20 together fq)rma C3-6

al kyl ene chdfn; dneprgReRdenfalt As elpered inpgy opg obmimarl Jo dhyhergindt it Heirgroup of
positi onéd o]netﬂomlﬂa:)(amne another may optionally be linked to forma 5- or 6-
menbered ring; and wherein any 3-, 4-, 5- or 6-nernbered cycloal kyi ring in

R7 and R9 is,i ndependen subst,i ne.or two F or C-2

al kyl gr oupzzor 2‘ réilr\% ?g Calmﬁ%%’ﬁ&ﬁ““&c?i‘?%?gm% eredn R16 |ndependently
represents &‘hiraredén aa%”@?ﬁtk%ﬁﬂt ase@t@dl feankyd hglogerp 2tast, REBRIGEWS. @@P?F@?ﬂet 5
form a C3- 6 pattkijlosreéenyt héiluoronidhoxf, Cppgibtsuifony], Sakdlkasilfohyoxyed R|5R M8, groep of
clanns hoto “%eeeﬁ@sﬁbm%na 5R6a1n9£ﬁéh'&n rép?&enti Qweﬂogel{ §tbm &er C (491)<y10gfro&pd)>r or
is an Opth%gk stlftute 0646 %ﬁ ﬁ O%got nal%}y ol g

11. A conpodh alt s Se i Tgn ri‘b%ﬂ%" i F1OR7 YA gr “‘%"P‘he

f onnul a (a) aé@lthqﬁ 0 PierAtO@bWﬁ%m%%e agg hevings3-8 |catbam oy Q*EI%FWPIAT WHEFES n
R7-is a grouye whd tueABas arudmaiofl)y sbiestinged Bior Opteimberall hytersuyrdit atoutédriggneny |

ring or optlonally substituted quinoli nyI r| ng systeria;, or R7 is a group

of formuka ereln 0 ity Rhenyl g1 %3l and
A2 o3 v OB g o e Epary va b SR Ry K Bk LETay
phenyl, pyri yI pyrimdinyl, or a 5- rrenber ed heterocyclic aromatl c ri ng
cont ai ni ng at | east one N and one O atom 13. A conmpound or salt as clained

in any one @b cl @d@&pbuﬁd@r@ﬁt%ﬂilﬁédﬁn%ﬁlmfﬁVs}ﬂel‘é[nzﬁlﬁjr&lﬁh\@f 5 the fornmul a

(a). 14. A conpound or salt as clained 4any one of clains | to 13 wherein:
R2 represents a substituent selected f ~a° hal ogen aton1 cyano, acetyl,
trifluoronethyl, pentafluoroethyl, trijfluofomethoxy, C 1 -4alkylsulfonyl, C
I -4al kyl sul fonyl oxy; a RS5R6NS02 gro ¢ each of R5 and R6

i ndependently represents a hydrogen atom | - 4al kyl group, or R5R6N
together forma 4-, 5-, 6- or 7-nmenbered; acycllc group optionally
cont ai ni ng one 3 ditional 0, Nor S at o |n the az cycl and havi ?
carbon & omstheroR 14 isgps dofincAfa R’ ntedsin 32X LRI B onY, K P8 20i08 Nawn oot b 6B

subst i t ut ed obN pavided il ®d sheKereayeNj ¢ aromatic ri ng 5 15. A corrpound or
salt as clainmed bty gRy.iPRa24ab,cchal gﬁdehtl} Qf]‘ ehfh Wﬂ&r &iet, Bl haldZdn aRRd o R Gyal |
Ho16. Aco oO lcj:?a%o 0r§1trc§ t4a?ky1 (Jll 4ar1%?0‘cy,l & 1 _4alkylenec:l'10xy, %fl 4aﬂ<ar'?\oy|1 o %1 _4aH<y&ul¥3nyl
group; a group of the formula (a), (b), (c), or (d) as defined in claim 3; or a non-aromatic 3-, 4-, 5-,
25  6-, or 7-membered heterocyclic or carbocyclic ring optionally substituted by one or two F or C1.9
" alkyl groups or a RISRION- group, wherein each of RIS and R16 independently represents a
hydrogen atom or a C1_4 alkyl group or RISR16 o gether form a C3_g alkylene chain;
and/or wherein either (a) X4 and X3, or (b) X3, R11 and the intervening carbon atom, or
(©) X6, R11 and the intervening carbon atom, together form part of an optionally substituted 5-, 6-,
30  or 7-membered carbocyclic or heterocyclic ring.

17. A pharmaceutical composition comprising a compound of formula (I) as defined in any
one of claims 1 to 16, or a pharmaceutically acceptable salt thereof, and a pharmaceutically
acceptable carrier.

35
18. A compound of formula (I) as defined in any one of claims 1 to 16 or a pharmaceutically
acceptable salt thereof for use as an active therapeutic substance in a mammal.




N'":~_ XI~x5"~~X6K R 11 (iv) 20 where RI | is as define% %ﬁ%@fﬂ in
claim3; X4 is CR12a or N, X5 is CR12b or N, and X6 is CRl2c r ﬁﬂﬁ&ided
that both X4 and X5 are not N, and whergin Rl2a, b, c, independently of each
other, are H, a halogen atom or a hydroxy, oxo, cyano, nitro, Cl-4alkyl,

Cl - 4al koxy, Cil4dal kyl enedi oxy, Cl -4al kanoyl , or Cl-4al kyl sul fonyl group; a
group of%t heThorspdfaz e%ryﬁzoue%)o,f fprayula gy a¢ dytined ey medl of plamailip 36 &ra a

non- ar opmatmaceBicallyaccediable 25 thercofa thé mmenfacmed hededicanytt Iforchotreatasnibota/cl i ¢

Ir?lil.ggRI gpéoin@i'ﬁaﬁ I ARSI 6186 RY QRN OF dSpiRirfe 19 rebdptts isBE#Nciadl OUPS . Or a

N- group, wherein each of R15 and R16 independently represents a
hydrogen atomor a:Cl-4 alkyl group or R5RI 6 together forma C3-6 al kyl ene
chaitn: 2hnd/ oFhavkrerei neaTRdaH of yrmxip dhes XEncerin (Y oKS,ofRIAMS Arfd 16H &

i nt er veghatighcedichibnacatpdable it theréf inXthe makifad¢tugrod a htedichrére forehd thgtraat bON at om

t oget h&ss EREELRRIHon Of s BB RRtLARAL b ¥adihiSt i tuted 5-, 6-1 30 or 7-menbered
carbocyclic or heterocyclic ring. 17. A pharmaceutical conposition
conprising a conmpound of forrmula (1) as defined in any one of clains | to
16, or .phaFivesewdlanrd in dawdptvaisiem thabsychdiiscerditiorsin schazophraripmceut i cal | y
acceptable carrier. 35 18. A conpound of fornula (1) as defined in any one
of clains | to 16 or a pharnmaceutically acceptable salt thereof for use as
an active therapeutic substance in a ma=al. 13 NAY 2005 61 19. The use of a
conpound of forrmula (I) as defined in any one of clainms | to 16 or a
pharmaceutically acceptable salt thereof in the manufacture of a nedi canment
for the treatnent of a condition in a manmal for which nodul ati on of
dopam ne D3 receptors is beneficial. 5 20. The use of a conpound of fornula
(1) as defined in any one of clains | to 16 or a pharmaceutically
acceptabl e salt thereof in the manufacture of a nedi canent for the treatnent
of a psychotic condition or substance abuse in a manmal. 21. The use as
claimed in claim21 wherein the psychotic condition is schizophrenia. 10



