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AND THEI R USE AS PHOSPHCDI ESTERASE-7 | NHI BI TORS Field of the invention. Td'ue
i nventiog g gl@lRg to spirotricyclic derivatives, the procgsgpé@fosdheir ' ’
preparation, and their use as phosphqdi esterase 7 (PDE7) inhibitors. 5"

Background of the |nvent|on Phosphodi est erases (PDE) play an inportant

role in various bioloqgic rocesses b drol ysi ng the key second
nmessengers adenosN E@V%Pd Qie‘CSDEﬁwéﬂ:VEé élEeAS( CAMVP and

cGWP respectively) into t hat e nucl eoti des.
Therefore, inhibition of P%Ea@?{)\i?ﬁg?ﬁg pro? uymﬁg% crease of cAWP and

cGWP i nt r aErdld of tie irvenltion. hat acti vate specific protein phosphorylation
pat hways involved i.n a variety of functional responses. At |east eleven

i soenzynmes of nHMENYEHioBy Felatesn R | RyotriyClim slashativasst theapracesaufbethedl PDE
1th h t t
subst rate Digperston B tReiCd 8 BhoorrEicerale 7IPBET HNBIIETLY, 010G Uge.

Anong t hese phosphodi esterases, PDE7 is a c PDE. The

bi ochem cal. apd pha ol ogi c?l char act er!lmﬂ 'N d a high-affinity

cAVPspeti Eﬁwﬁlﬂ&;-%t was no 8 cGWP pot ent

sel ectlve PDE i ¢ t PRE7; t linP n
P ARstetibtd [(POE) SyPBR rié?itt o8 inPY ﬁ&géq Hhasgieae

detected in T-cel I nes, B-cell al rvva epl I 1 nes
and sever aprdcessed byltww;smg nbe é@qu segofANRessengess Byesesipe ndegRDEBINe

hi bi ti to b tent f |
bl oGk T coBlS RoBHa: SePTIPhORERES vl it neBRu?{ipaBselvel) aBRGne ik o
that el evaphoBsgindiny sefﬁehbah@smh%\/ﬁuaéoﬁd‘ése'ﬁe%faremﬂ%.%ﬁ of MR EERIRY Y

and i mmunol ogi cal processes s selective approach could presunably "be
devoi di®f phelused@ncihtrease dsﬁd&ﬁ’a&r@dc(ﬁMPnlnk’aoeumlaelewsnh@t Ftigatenspeificor s

PDE3 hi bi th
Hunc i onal PIRIPI RESBORYAR pALBHRYEYoYEY T ARy B binthbad TBrieri 8. 5o

therefore sel echf VaeR&ET7 digVaindi tighenpRidsd R Candhdalias f&fclié hentdigstdeent
of T-cell rel ated di seases.

phosphodiesterases, numbered PDE 1 through PDE 11, have been identified on

the basis of primary structure, substrate specificity or sensitivity to cofactors or
15 inhibitory drugs.

Among these phosphodiesterases, PDE7 is a cAMP-specific PDE. The
biochemical and pharmacological characterization showed a high-affinity cAMP-
specific PDE (Km=0.2 uM), that was not affected by cGMP potent selective PDE
isoenzyme inhibitors.

20 PDE?7 activity or protein has been detected in T-cell lines, B-cell lines, airway
epithelial (AE) cell lines and several foetal tissues.

Increasing cAMP levels by selective PDE7 inhibition appears to be a
potentially promising approach to specifically block T-cell mediated immune
responses. Further studies have demonstrated that elevation of intracellular cAMP

25 levels can modulate inflammatory and immunological processes. This selective
approach could presumably be devoid of the side effects associated with known
selective PDE inhibitors (e.g. PDE3 or PDE4 selective inhibitors) and which limit
their use.

A functional role of PDE7 in T-cell activation has also been disclosed;

30 therefore selective PDE7 inhibitors would be candidates for the treatment of T-cell-

related diseases. LT
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WO 02/ 117. 47y PCT/ EP02JU3S9~ 2 AE cells actively participate in
inflammatory airway diseases by |iberating nmediators such as arachi donate
net abol i WA 517 yt oki nes. Sel ective inhibition of PDE7 nmyr/bm2@339%ef ul
anti-i nflammt ory approach for treatipng AE cells related di seases. 5 Thus,
there is a need for selective PDE7 inhibitors, which are active at very |ow
concentrations, i. pref erably nanonol ar i nh| bitors. WD 88101508 di scl oses
conpounds of fo‘kErmediSI@tWRw pafticipate in nmﬂanmabrso airway dﬁseaSBSethbsratmg

hydr ogen, rox n r ba kyI
car banoyl , %\egmlsfét&% %?éaﬁ%%d# rﬁ‘%‘%hg@(@ ?"8 mas %1\‘1’&%8 n%)t%’
R2) R3, anpDRY Ay by egeful Cﬁntﬁhﬂé[rhmai&y%dﬂﬁébrl?%rafréatmgﬂ\@@éﬂs eélgﬁea or
aralkyl; a and b are 0, 1 or 2 and a + b 1 or 2; R4 and R5 groups on
vi ci nal caflis@Ase€f ons may together form a carbon-carbon doubl e bond; and
gem nalz R4 and R5 groups may together forma spiro substitutent, (CHZ) d-,
wher e Is 2 to 5; or a pharmaceutically acceptable salt thereof. These
conpounds are dﬁmsr itihere isa necdlfortseéctive RIDEMMAHISItrS SGRicH i aF6 lagties at oemyounds
of formula R1 RS G-I NGz R4 | R3 These corrpounds are described as
progest er ol @@t?@ﬁ!rafo%dﬁl Brederablysnasemplaninbibiteise i nvention. The invention
provi des the use of spirotricyclic derivatives) which are PDE WO
U2/ 117-475.1 3 PCT/ EPU2/ U359~

WO 88/01508 discloses compounds of formula

10
where R is hydrogen, alkyl, alkoxyalkyl, hydroxyalkyl, halo, cyano,
carbamoyl, alkyl carbamoyl, formyl, alkylamino or amino;
X is -(CR4R5)a-NR6-(CR4R5)b-;
R1, R2, R3, and R5 are hydrogen or alkyl,

15 R4 and R6 are hydrogen, alkyl or aralkyl; aandbare 0,1or2anda+b=0, 10r2;
R4 and R5 groups on vicinal carbon atoms may together form a carbon-carbon
double bond; and geminal R4 and R5 groups may together form a spiro
substitutent, -(CH2)d-, where d is 2 to 5; or a pharmaceutically acceptable sait

thereof. These compounds are described as cardiotonics.

20
WO 00/66560 discloses compounds of formula
R1 R2
R5
G
-G,
R4 !
R3
These compounds are described as progesterone receptor modulators
25

Summary of the invention.
The invention provides the use of spirotricyclic derivatives, which are PDE



i nhibitors and nore particularly PDE7 inhibitors, having the foll ow ng
;(orrmla (), (1) or (111): AXZ X~ XX~~~1 3 X4 (1) 5in which, A Xz
Y, Z AX2 X~. X~ ~3~XN \ 4 (Ill) a ; %3 and X4
are the g%?reméﬁgl fferent and are selzected from (- N? p? o%%ég%@‘t‘)ﬁ?? not
nore than two of the groups X1, X2, X3 and X4 sinultaneously represent a
nitrogen atom or, - GR, in Wmch R is selected from 10 - QL, or -
| over al kwhhadntemeanalrh@fwFaﬂrculavwoamnmitorst mavymgtheuRMoRfig®drmula (1),
unsubstituted or substituted with one or several groups ; - the group
X5-R5 in vil)onflll} X5 is selected from15 - a single bond, - |ower alkylene,
| oner al kenyl ene o] ower al kynyl eng, optionally ip rrupted wth 1 or 2
het er oat ons chosg S02 or N, thg bon atons of these
groups being y@su rituted or )gub ut ed vmthxone " several groups,
i denti cal (:(r2 i () 20 el det€d iy om SR& O NRBR7, =0, =S or =N-R6
I n which |and R arje the gpne dllfferen |and §e| ected from hydrogen
or |ower a WX (} [ syk el EF daryl | cycl oal kyl
optionally intérrupted Wth C(-‘O) or w 1 2, 4or het ér oat ons chosen
fromO, S, S(= O? 25 S02 or cl oal kenyl optlonally interrupted with
C(=0 or with A1) 2, or 3 heteroa(ilbm; chosen from ol S(=0)) S02 or N, or
a bi cyg-)l [ cngurl@ t hese groups being unsubstituted or substituted with one
or several ups selected from B, heteroaryl or |ower alkyl optionally
substi t ut ed)m Dby, 68;and0XJ arehiecdantd or Qifferdod aﬂdearerselecﬁemmm di fferent and

are sel ect ed from WD 02107a75.1 PCT/ EP02/113~9-4 -
N, provided that not more than two of the groups X1, X2, X3 and X4

simultaneously represent a nitrogen atom, or,
- C-R', in which R' is selected from:
10 - Q1,0r
- lower alkyl, lower alkenyl or lower alkynyl, these groups being
unsubstituted or substituted with one or several groups Q2;
- the group X°-R® in which,
- X3 is selected from :
15 - a single bond,

- lower alkylene, lower alkenylene or lower alkynylene, optionally
interrupted with 1 or 2 heteroatoms chosen from O, S, S(=0), SO,
or N, the carbon atoms of these groups being unsubstituted or
substituted with one or several groups, identical or different,

20 selected from SR®, OR®?, NR°R’, =0, =8 or =N-R®in which R® and
R’ are the same or different and are selected from hydrogen or
lower alkyl, and,

- R®is selected from aryl, heteroaryl, cycloalkyl optionally interrupted
with C(=0) or with 1, 2, or 3 heteroatoms chosen from 0, S, S(=0),

25 SO, or N, cycloalkeny! optionally interrupted with C(=O) or with 1, 2, or

3 heteroatoms chosen from O, S, S(=0), SO or N, or a bicyclic group,

these groups being unsubstituted or substituted with one or several

groups selected from Q3, heteroaryl or lower alkyl optionally
substituted with Q3;

30 in which Q1, Q2, Q3 are the same or different and are selected from



- hydrogen, hal ogen, CN, NO2) SOBH, P(=0O) (CH)2- OR2, OC(=OR2, C(=0) OR?,
SR2, S(Z0)R2) (=0 - Nk S02- CH3, NRBR4, O R2, Q NR3R4. NR2- O NR3R4 or

NRS-QRZ“WM\WE% Qis selected fronC(=NR), C(=0, C(=S) @Ffr/RB/103841 S
sel ected from hydrogen, CN, SO2NH25org | ower al kyl and R2, R3 and R4 are the

same or different and are sel ectedfrom- hydrogen,- |ower alkyl optionally
interrupted with C(=0, MA-aryl, X4-heteroaryl, X-cycl oal kyl optionally
i nterrupted w thydopgen, halogen, ICN, NO2, 2304 BERXOM), chosen from O S, S(=0),

2 heter oat ot " BecHABHIR. S &y 385250 NP TS Egor ki, oo™

from (CH2) n, | aer? ahNRRSRNINRLQPNRIRMGE INRREDRE 6k QilieR G 8k %‘é!ie?éie{j tRIMO. S
or N, lower al ken¥l or_| ower 15al kynyl, these groups being optionall

substituted wi t®(3 HFRYI C(ER 0bBOMRRRAs geledipd dronRhydrager, CéN.eSOhéHsarre
di f f | drper; O _
0,11 3G ATl ol

substituted w tfromne or several 20groups sel ected from | ower al kyl, hal ogen,
CN, CH3, SOBH, SO2CH3, C(=0) - NH S02-CH3, CF3, OR6) COOR6, C(=0) R6,
NRsR7) NR6C(=0) R-, MYdE§eR6R or SC2NR6R7, in which R6 and R are thesane or

different and are . r _al i

substituted with Aﬁ@bﬁ%‘"ﬁﬁ‘m&'@@ﬁ%@é%@F@@&egdwwf}?}{-@; wsyﬁﬁ?W'Wi ch
R and R8 are hydr agéweyobalkyheoptiornahy, imadupteB6 wittd &s0Rnst aith RB and2 R4,
together with the nitro?en atomto which they are |inked, can forma 4- to

8- membdt ed het er o YREEHCAIOME FhORBN IFPMEY, SoR(EPh DRe 5Nt Al Qdctysierlkemd
h

selected fromQ SC=0) : 1A ch i kL) 30
- (CH2)~-CB, in m%péﬁﬁﬁﬁ?s'"tgﬂ%Pfrﬁdng'etPa(gg%{’ﬁgmﬁ%rﬁgz,fr%?é’z’hgﬁg ngﬁﬁ 03
is a 4- to 8-nenbdrad Med eBEO)c B arifign witiicth may contain one or two

over al Kyl or - v 02109 s Beliotest igpn Siiatscwer syl dniesBeh Mgl one
optionally substituted w : =0) - Qr ,%}gf | I R
and R' are the sane or di@%\gﬁ?&m&%}%ﬁag%ﬁe@%ﬁ% gb#ro] - kﬁbﬂoq\‘,qlbwélromer
al kyl 1fptionally substit ualegnyl theseRyroup<COHERG optidriallly sbistituted mahelowear

| ower al kyl and, R and R’ together wiith the nitrogen at,omto which they
are linked, can forma 4-2lky, gﬁ'rrzre%%h 8t \é’m?by@i ?aé‘dr ?ﬁg?r 1T PRy oF
contain one or 10 two hetgeaif ahdrE delcRted froM KYdregéh oMNoviralkyiwhen X1

and X2 both represent GR, the 2 substituents R mra% formtogethher with
t he carbon atons to whichntihen irtegenselacteddrora051n8nderdd heterocyclic ring

OB R 25" R ABOEARE U Bbieh SESSUUELENAR' R i RSt 1rom
hydrogen, CN, OH, é\’b@?s seléBied fraink Yawer SR haldgeny ICNr CHRWS O, Ha,t hese
groups bei ng unsubsti k

uted or substituted wth Cé%? Oé’:l| yl optionally .

interrupted with 1ICGOENHeSeddinns G, chPfen fERRR), SCESOy § R N,
cycl oal kenyl opti b Lyd7erd,u &e b 7h en . f.rogm O
S) S(=0, S02 or ﬁgﬁa‘%ﬁ?)ﬁ]et‘%@i@ PQ” ég%’%&% ' i’f‘ W@Wcﬂeégand
R' are the sane orgghhéfer elifferand ande afe| etddted fire Rydiogeanopriowenedlkyl Kyl ;
25 c) Yis selected fromQO S or NR 2, in which RL2 is selected from

optionally substituted with one or two groups selected from OR, COOR

25 or NRR® in which R and R® are hydrogen or lower alkyl, and,

- R%and R’, and/or, R® and R?, together with the nitrogen atom to which
they are linked, can form a 4- to 8-membered heterocyclic ring, which
may contain one or two heteroatoms selected from O, S, $(=0), SO or
N, and which may be substituted with,

30 - (CH,),-Q5, in which n is an integer selected from 0, 1, 2 and 3, and
Q5 is a 4- to 8-membered heterocyclic ring which may contain one
or two heteroatoms selected from O, S or N and which may be

substituted with a lower alkyl, or,




hydrogen, CN, OH, NH2, - |ower alkyl, |ower alkenyl or |ower alkynyl, these
groups bei ng unsubsti tuted or substituted with cycl oal kyl optionall y
interrup 41 or 2 heteroatons chosen from O S) S(5QpemRA:os N

cycl oal keny? op onaIIy interrupted wth 30 1 or 2 heteroatons chosen from
O S, S(=O), S02 or N, aryl, heteroaryl, OR, COOR or NRR' in which R
and R' are the sane or different and are sel ect ed from hydrogen or | ower

al kyl ; WO (12/(17.475-4 PCT/EP112/U359:1 | d) Z is chosen from CH N02) O

S 3 whi ch df - dr , , aryl
he?(rar glgrlyl ! r]cyc: ga1 E?I O\I?f%f ?E‘Ngglﬁquaﬂ{’o ﬁ‘}!ﬂ"% %?'?ﬁ]%ngﬂéﬁggg%'f* Ror
het er oat oms chosen f COR |§)Wﬁi(;EqQ a2 Ror gfd tﬁéltga?%mlﬁgmﬁg%ti gn@l(,.}l:ré)

interrupted with one or several heteroatonms chosen

S02 or N, C(=O R a, eglegaddramr, 5) OR14, or, - lower alkyl, unsubstituted or
substituted with one or, ,several groups whi ch are the sane or different and
whi ch dre sel ected d?léf_l ¥ooR14 or NR14R15 R 4 and R 5 bei ng i ndependently

sel ected from hydrogen |ewet @G optludﬂahly sgbétut&eﬂ Wit OR 8&r d@@Rtlh%n&w Riist he
nitrogen atomto which they are linked, can forma 4- to 10 8-nenbered

heterocyclic ring whi chyd@gessidewer @k and, t wo het er oatoms chosen from O S

NR 2 and 215 N A Db St difbdeRiomhla whiondheyard it sih,
-C=C group, 15 - fohera ¥-it6 nidhissred hetsroblydRc JindIwiHoN ey cBAtain ©h8 or
together a -CH=N- group or a -C=C- group; e) Z is chosen fromH, CH3 or

NR16R1%0i n whi ch F@w@la@tgrqatommetq@¢m Q@rS@riN erent and are sel ect ed

| ntor r upt e T RDARS o R eRrs Rl CPR0: biec SREERNEH &Y iy tagetnesy, o

N, cycl oal isthytheogdrbonadtbmsi 1ot whichpthey avet Attadiedora Saviemberdd hetaratpdlie
chosen fromQ, S, $(=0), S02 or N, C(=OR. 4, C(=ONR 4R 5, OR14,

or,
| ower al kyr'"grf&ur%%rﬂﬁ"ﬁg.utaeﬂ'tfﬂge@uﬁm t%”peﬂpwf’lqu}’@@e&ﬁ)”ge'%‘%tf’&at@?‘oﬁ?ﬁmw
sel ected 226 f‘{ COOR 4 or NR14R15, R 4 and R 5 being chosen from
hydr ogen or wér and, R4 and R5, and/or, R6 and R 7, together
wth the nitrogen atomto which they are linked, can forma 4- to
8- menber ed heterocyclic,ring contain one or two heteroatons
chosen frof &is§, T\NRantﬂ‘ ‘WP\'WEFR dﬁ)?eétgt%(ﬂ&@m’tut ed with a 30 lower alkyl;

f) Alis a cyclenchiggen ENCBH, NH,,
- lower alkyl, lower alkenyl or lower alkynyl, these groups being unsubstituted
or substituted with cycloalkyl optionally interrupted with 1 or 2 heteroatoms
20 chosen from O, S, S(=0), SO, or N, cycloalkenyl optionally interrupted with
1 or 2 heteroatoms chosen from O, S, S(=0), SO; or N, aryl, heteroaryl,
OR™ COOR™ or NR™R" in which R and R" are the same or different

and are selected from hydrogen or lower a|kyl;

25 )Y is selected from O, S or N-R'2, in which R" is selected from:

- hydrogen, CN, OH, NH,,

- lower alkyl, lower alkenyl or lower alkynyl, these groups being unsubstituted
or substituted with cycloalkyl optionally interrupted with 1 or 2 heteroatoms
chosen from O, S, S(=0), SO, or N, cycloalkenyl optionally interrupted with

30 1 or 2 heteroatoms chosen from O, S, S(=0), SO, or N, aryl, heteroaryl,
OR™ COOR'™ or NR'™R" in which R'® and R" are the same or different

and are selected from hydrogen or lower alkyl;




WD 02/ (17a75-~ PCTI EP02/0359-L 7 Az Aa AYAsAs A, A-A2 A~-A~-A2 A .As A, ~ s
Aor, in which, - A, A2, A3, A4, A5 and A6 are the sane or different and
are sel egtgthdrap O S, C (=0, SO S02 or NR 8 in whighyRe@ssisel ected
from 5 - hydrogen, aryl, heteroaryl,, cycloal kyl optionally interrupted

wi th one or several heteroatons chosen fromO, S, S(=0, S02 or N,

cycl oal kenyl optionally interrupted with one or several heteroatons chosen
from O S, dpZ4©rhoSa2from QH-NOp®eIS o KR inrvehibls R'? isf sslectedSrgmi i tuted with

aryl, heteroar cyclgal kyl 10 optionally interrupted with one or several
het er oat ons M@P%(ﬁ)& @H[’é\,lﬁs(— ,heiﬁané’r'v W,C'Q%“&I?@QI“RB?\W Inderurtad with

I nterrupted wi t hasen @) = 2 or
R ke i R e e S R e R L
R2 are ident iaptionally dinfefreipéed wveithd csnee ok segetat chetematdindr clyesenofroho@er S,

al kyl; 15 - *_represents, the pon ' | shared between the cycle
A and tfe bac‘%’gﬁegéicqrj\l’ @g'tcgﬁln@(&s)%?e%?sc?aéﬁ @ach carbon at om of %/he
cycle A is_ungrstdikut it bd i ' i r
different, select eéollk*"r gﬁsﬁs\}\ﬁt& agfdlgyélﬂbggttu‘if%%glftﬁ% u%sﬁ%@z%o\kﬁ ?HWH%%&
NR21R22, COOHbe semesoneifferart aridombichieae seldcjed ORI @BNOR ™ opNRIBRIRI 9R20,

OR19, SR19 = 9.. .=0) NR NR1 0 i which R, 9 d
hent i oa B an P Being ndpeh dey eleFed dram WSt oF Iowansiky g R
opt i onal | y apHlR®| fogklbrWitttHeRAtrogdiRatorRia wtﬁl@ﬁﬁ%}« A6 (iHDIRZddR B rinna Whish

R2' and R22 are identical -or different and are selected from hydrogen or
| oner #0kyB;marbered heterocydlia ding2yhishdnay contein oag @r ke hetergatdres chbsen t he

net or ocycr (0N Phg Ot gid hicRfay B EBarGR il Bidhds akdlB7.06) acent, may be

linked by a 2, 3 or 4 carbon atom chain which nmay be interrupted with 1
het eroat om chosen fromO S or N .. WD 02107-17S-4 PCT/EP(12/03s9~ 8
provi ded t hathemoY isdirR 'z anth Ztisd-5'>,tRé andd pInay fornp togathera: -ClisNa gaours

si mul taneo%§lay_cr=%grgt?858t a heteroatom
15 - when X is N-R® and Z is N-R™®, R? and R' may form together a -CH=N- group
or a -C=C- group;

e) Z' is chosen from H, CH; or NR'™R" in which R'® and R'" are the same or
different and are selected from:

20 - hydrogen, CN, aryl, heteroaryl, cycloalkyl optionally interrupted with one or
several heteroatoms chosen from O, S, S(=0), SOz or N, cycloalkenyl
optionally interrupted with one or several heteroatoms chosen from 0, §,
S(=0), SOz or N, C(=0)R™, C(=0)NR™R', OR™, or,

- lower alkyl unsubstituted or substituted with one or several groups selected

25 from OR', COOR™ or NR™R",

R and R'® being chosen from hydrogen or lower alkyl, and,

R* and R'S, and/or, R'® and R"7, together with the nitrogen atom to which they are
linked, can form a 4- to 8-membered heterocyclic ring which may contain one or
two heteroatoms chosen from O, S or N, and which may be substituted with a

30 lower alkyl;

f) A is a cycle chosen from:



of their tautonmeric forms, their racemc fornms or their isoners and of
their pharmaceutically acceptable derivatives) 5 for the prevention or the
t reat meniy @ fgsqr ders for which therapy by a PDE7 inhibig@mrp@oselevant.
The invention also relates to conpounds, which are PDE7 inhibitors, having
the followwng formula (1), (Il) or (I1l) AAAX~Xi~XXiX. N~X- X
X3\ / i\ /[ ~Xal\ / 10 X4 Y\~ X4 Y Z X4 N (I) {11) (II'l) in which, a)
X~, X2, X3 and X4 are the same or Adi f,ferent Alare selected from - N,

pr ovi ded t hat, not ﬁmr thaAt oﬁ"t‘he ,drou X1 AX2 X3 and X4 15

si mul t aneou re ntAa ni ében a#dm @, - CA . in which RL is

sel ected fr - , or L\Lgﬂer | kyl / | owen al keppyl or | ower al kynyl,

t hese groups belng Nsubsti-t'ut ed Or~Substi tut ith one or several groups
@; 20 - the group X5-R5 in whjch, -~ X5, ors sel &cted from- a single bond, -
| ower al kyl ene, , | ower al kenyl ene or | ower al kynylene, optionally

mterruptetﬁ"(}(ﬁ'I H 1 or 2 heteroatons chosen fromQ, S, S(=0, S02 25 or N, ,
the carbon atong!gf? iiea¢ ww;xﬁla?éﬂ&memw{eﬁ@am afe §ae§§gtﬁ6(.ﬁg)wth

one or several Ogroups i denti cal ferent ected
NR6R7, =0, =S ENGEEO),S@h Bk ardN- lnFWhlahdR liee seleoteddfiromi f f er ent and are

| f hyd / / U3sl .
5" “Re T sel ected oRGED g heBLiduh sHOCBY SRIATAIY SHie SRl Ytk e Fupt o
with C( =0 or Wi thsdvera) h&@r&tbﬁs%l%bﬁ%ﬁ%%”?{ﬂ?}“%%% N%yé?balkgﬁ&’@ or

N, cycl oal kenyl optionally interrupted wt
het er oat ons chosenoplianallp,intsrrugtedoyith sow o several hetermatgrisi chageofgm 0t hese

groups bei ng unsub tﬁ}y@g%r sHbstl tuted with one or several groups
sel ected from @@, 28N over  al kyl optionally substituted with B;

in which Ql, Q. Qéw%rr%\ Noyv@n%aﬂetltafed%ﬁétﬂfsqmeawﬂtrﬁégl S?ét@?da‘i‘ng:{/&
hydrogen hal ogen, H P(=0) {0H) g
SRz, Sl®o)R2, oypmmadiazn@rmpt&@m oNg- Frsever meroamws@mssm‘rmn

Sel ect od 1rom hydr Sucn-CinS Cacorutb “IREM ekpRbly et M e ¢ e
sa{m orI f" ffe[ent Qf\@éﬂl%t@ﬁi&ﬁ@ﬁﬁd:hbé@ﬁfroﬁo smﬁﬂt @gesozrarlt\p\mﬂ rallak%f”

optl ona I nterrupted w eter gar Cl Oa

ogti onal | ; i nt errué( R Qng. 81@”%1 Pf% @r tﬁéW@iﬁf\ Bﬁ%@@ﬁ Rlzr%gm o}
wth 1 or 2 heterod 0?4%93 AL RGER Y BGpU R LR Bvealyi Y o

is selfgted frofrd Eémts thewarbaH ktom which isuhlaeel betweamthd@jiciks dadrithe
selected from Q or N, |lower alkenyl or lower al kynyl, these groups being

optionally subsb?@@%@ Yol COMARVNGKIANA/OIR or NR R' in which R and R’
are the same Or gach carbon atom of the cycle A is unsubstituted or substituted with 1 or 2

groups, identical or different, selected from lower alkyl optionally
substituted with OR?', NR?'R??, COOR?' or CONR?'R?, lower haloalkyl,
20 CN, F, =0, SO,NR™R®, OR', SR, C(=0)OR'", C(=O)NR'"R¥ or
NR'®R? in which R" and R® are identical or different and are selected
from hydrogen or lower alkyl optionally substituted with OR%', NR?'R?%,
COOR? or CONR?'R? in which R*' and R? are identical or different and
are selected from hydrogen or lower alkyl, and,
25 R and R®, and/or, R*' and R%, together with the nitrogen atom to which
they are linked, can form a 4- to 8-membered heterocyclic ring;
- 2 atoms of the cycle A, which are not adjacent, may be linked by a 2, 3 or 4
carbon atom chain which may be interrupted with 1 heteroatom chosen from
O,SorN;



25 different and are selected from hydrogen or |lower [ower alkyl; - nis an
i nteger selected fromO0, 1, 2, 3 or 4; these groups being unsubstituted or
subst i tug‘qglomﬁrmone or several groups selected froml ovveigcﬁﬂggﬁl ,hal ogen,
CN, CH3, SO3H, SO2CH3, C{=0 -NH S02- @3, CF3, O0R6, COOR6, C(=0 I/?s NR6RY7,
30 NR6C(:O)R', C(=0) NR6R or SO2NR6R , in which R6 and R are the sane or
different and are selected from hydrogen or |ower alkyl optionally

subst i t ut efrovided dmat aot tmoregﬁl@amstm)eloe(lh@dgfd\%@ . ACOORR of* NRRBy{ {1 Aghi ch
R and R8 ar dro en or |ower alkyl, and 112/ 117- 47r4

PCT/ EP02/ 0§»'§§H neg 3|ylﬁﬁp'?£$§"ha heigr@alam; R3 and R4, together with the
nitrogen a e f 8- e

het er ocycl Pfgrﬁr‘%lﬁ tﬁ’t]tdfﬁb E"‘fé{nﬁ%otn gjl ﬁ%coﬁ&mgﬁe&'@o&?mss (gtc)q? ﬁ‘el'rrom
O S ¢ Q)t\armm:eutrcally acm:eﬂtaldin derr\rairye@e substituted wth,,

(CH2)" Oéja &B n.is an inte selectedfromo 1, 2and3 and b is
AR YR 56,51 Esatmeyt\af dROwieys doinwiih Uierapy byne PDE7

het er oat omphisbeRtrebvEBREM O S or N and which may be substituted with a

| ower -al kyl, or, - a lower alkyl optionally substituted with OR, NR R',
C(=ONR R'" or 10 COOCR in which R and R' are the sane or different and are

selected from = H) or. - |ower alkyl nal | subtltuted with OR or
COOR in which R Wes'frrraﬁ%eﬁoorfeﬁtwiq X%rm&n qvh @js Qr%? iRhibitgfe ARG t h
t he ni trogm@f@nmg%m@r(q)tln%r 1) l'i nked, can form a 4- to 8-nenbered
het erocyclic ring, which may contain one or two heteroatons selected from

O Sor N or, - S X~ and X2 beT?T represent C he 2 substituents R

may form togethe h the carbo B to WhICh are attached, a
5- menber ed KOe c 20 HIPL,, Si ng om and optionally a
second het éRoat o sel cted 2rom D S r in which RO is
sel ected fpQu = y:l}lx&emn , O N Iovver al kenyl or
| ower 1ad(kynyl )(4t he¥e graips “beXng lYnsub 1| tu?ed( or Blubst Z1ut ed with
cycl oa optionally interrupted with 1 or 2 het er oat ons
(1) {1 ()

in which,

a) X4, X2, X3 and X, are the same or different and are selected from:

- N, provided that not more than two of the groups Xi, Xz, X; and X,

15 simultaneously represent a nitrogen atom, or,

- C-R', in which R'is selected from:
- Q1,o0r
- lower alkyl, lower alkenyl or lower alkynyl, these groups being
unsubstituted or substituted with one or several groups Q2;
20 - the group X°*-R® in which,
- X%is selected from :
- asingle bond,
- lower alkylene, lower alkenylene or lower alkynylene, optionally
interrupted with 1 or 2 heteroatoms chosen from O, S, $(=0), SO,
25 or N, , the carbon atoms of these groups being unsubstituted or
substituted with one or several groups, identical or different,
selected from SR®, ORS, NR®R’, =0, =S or =N-R®in which R® and
R’ are the same or different and are selected from hydrogen or
lower alkyl, and,



chosen fromQ S, S(=0), S02 or N, cycloal kenyl optionally interrupted with
1 or 2 heteroatons chosen fromQ, S, S(=0, S02 or N, aryl, heteroaryl,

OR, COORo @ MyR' in which R and R' are the sane or digdgemplza@ and are
sel ected from hydrogen or lower alkyly; ¢c) Yis selected fromQ, S or NR 2,

in which R2 is selected from - hydrogen, CN, OH NH2, WO (12/07a75.1
PCT/ EP112/11359-4 11 - |ower al kyl, |ower al kenyl or Iovver al kynyl , these

groups being unsulRt is selstted fombsiril tteteroaiy hcy@ldélk?labbuén&lpt in%?ﬁldté!d
chos n fromQ S(=0,

interrupted with 1 gr tero
cycl oal kenyl opti d’ﬁ'ﬁ? Icé Bﬁt%r‘?’@bt g& \Mrt?h @tQSPat?n?fef:B@%%ﬂ o Qno%eﬁ(#@)om o}

S, S(=0, S02 or

and R' are the san%eogPym P@Pgﬁ?ﬁgwéftg'ﬂgﬁg %ﬁy@{ %Fo&lédr}h\(l)f %nger
alkyl; d) Zis cho%baterwammswmep fam®,8, sqao:a Sﬁ)g\mu\cmr% Bicydlicsgrbagt ed
from hydr ogen, teroa cl oal k optional |
|nterr|§pt ed with f?%%@@yp%éﬁg}gaxmﬁ%g%tgp ‘ﬂ%/ &'Pﬁé'étﬁdf Y"H qge ar seyewd, so2
or N, cycl oal kenylgregpg 0 r e NEyOr e ons
or . cyel oal kenyigroapd 88ldcted nﬁ@ﬁm uns %éﬂ’e?c%[ﬂ A 5RY 1 Wiﬁtﬁfn%

| ower al kyl, unsutﬁs&lstl %diwﬁh Q&;bstltut ed with one or several groups whi ch

th f h I NR 4R s; 15
R 4 and %a?wg{vn%h Q2 GrHte he SR & Ao Bt B A0 ShIeGr B al Kyl or
R 4 and R S, -t dgek t ch they are |linked, can
forma 4- to 8- gg?fne\gﬁl\ %Tach?Qg$P%H m%ﬁoﬁg cont a?/n one Ior t wo

heterdth ons ch&@n OFOIR,SCHF )@RanSRwhSé?D)& %(GQ)H&H%S@»M WwirIRa

| ower al kyl, or an for t her a

-CH=EN- group ormﬁ&m }”k Q\%ﬂ&%;(qrg\l% @R A9 V@’"Fﬁ'?—z%? e%ﬁmﬂw 3
may form toget hG=NRY, @F@ @(ﬂSPoOBCE RQE%elétftéumon@hyarogf , OSSO, {iHYmM H,
CH3 or NR 6R ~ in which ge arethe same or erent’ and are

sel ected from @ lawaf atyahém Br and Ricarertbaspme ey differentyandearei setedteq
interrupted wt ne or several het er oat ons chosen fromOQ S, S(=0, S02 or
N, cycl oal kenyl optionally interrupted with one or several heteroatons
chosertéfrom O, S, Hydréden,S02 or N, (=OR 4, (=ONR 4R S, OR 4, or, . 30 -
| ower al kyl unsubstituted or substituted with one or several groups

sel ected from OR 4owWepetkyl qgtlonﬁlmmtgrrupted W|th C(=0), Q4-aryl, Q4-heteroaryl,

Q4-cycloalkyl optionally interrupted with C(=0) or with 1 or 2
heteroatoms chosen from O, S, §(=0), SO, or N, or Q4-cycloalkenyl
optionally interrupted with C(=0) or with 1 or 2 heteroatoms chosen
20 from O, S, S(=0), SO; or N, in which
- Q4 is selected from (CHa),, lower alkyl interrupted with one
heteroatom selected from O, S or N, lower alkenyl or lower
alkynyl, these groups being optionally substituted with lower
alkyl, OR' or NR'R" in which R' and R" are the same or
25 different and are selected from hydrogen or lower lower alkyl;
- nis aninteger selected from 0, 1, 2, 3 or 4,
these groups being unsubstituted or substituted with one or several
groups selected from lower alkyl, halogen, CN, CHa, SO3H, SO,CHj,
C(=0)-NH-SO,-CH;, CF;, ORS, COOR® C(=O)R° NR°R’,
30 NRSC(=O)R’, C(=0)NRER” or SO,NRPR’, in which R® and R are the
same or different and are selected from hydrogen or lower alkyl
optionally substituted with one or two groups selected from OR, COOR
or NRR?® in which R and R® are hydrogen or lower alkyl, and,



R 4 and R S being chosen from hydrogen or |ower alkyl, and, WO U2/ (1775-4
PCT/ EPU2/ U3s9. ~ 12 R4 and RS, and/or, R 6 and R', together with the

ni t rogen 4,0s,whi ch they are linked, can forma 4- to g AT

het erocyé@lwl ng which may contain qpe or two heteroatons ﬂﬁosen fromQ S
or N, and which may be substituted wwth a lower alkyl; 5 f) Ais a cycle
chosen from A? A, A-Az A~A~-AZ A .As ; ~ s A A or, in which, - A, A2, A4,

A5 and A6 are the RAERA®’,dindf@] RitandR’, abGethel ﬂﬁhQﬁ'e fnitFUQneQ atShn #Pwhich
C(=O0, SO S02 or NNR 8 in which Re is'selected from - drogen, aryl,

heteroaryl, cycl oafheylargdinkedarasy form ar4-iet %@meweddaeterooyelmnag which

het er oat ons chosenn{ag,% m%%e%r %)erowﬁaf&rmé\% I&é(t(éh Ak Bme gpg( %@I l‘éoz o

i nt errupt ed with one”or severa osen rom Q]
N, 15 - Iower al kyN, and whéth mayexé «mbsatmlt@dwtthu ed with aryl, heteroaryl)
cycl oalg optionally

cg_g\Serru g w one or several heteroatons chosen
from 0°S, s(=0, soAi2 i})'bY" ienieisan Birgesssleqied fiear Pubt2andid @néne or
sever al heteroatom; @5)%‘384%% Re eé&ﬂer\ﬁ% dgbvg E%‘Vfgﬁ?am one

C(=ONR 9R2, OR9, C(=0)R 9 or O(=0) OR 9
identical or differemr wwdhataﬁoatehmcseldctbdommy@r ey Lia Nramcb\mrnctalnkay be- A3

is selected fromQ, O o 2, or R 8 Wnen A" and/or A2 are
C(=0) or when Y is O%‘qu %@@pﬁow&al?@ 9% defi ned "above; - * represents
the car bon atom whi cly foyes e dplistaIy SuoslGIEY Wi GRENRRNeChaoiireRe Gycl &

containing X andlor Y; 25 - eac on atom of the cyceAls
unsubsi@t uted or sub&IQOR & WhtCIhl R and Rgracméhmmmaulfﬁerem ahdramt |
sel ected from | ower % ’(é/gq? H_n nal ly substituted with OR2', NR2' R22, COOR?!
or CONR2' R22) | ower 88?6 'ON, F, =0, SO2NR 9R2, OR 9, SR 9, C(=O OR 9,
C(=ONR 9R2 or NR 9R2 iH,8hich R 9 and R2 are identical or different and
are selected 30 from hydrogen or | ower al kel(t optionally substituted with

2}

OR2', NR2'R22) WO 02/ lowel alky optismatipcribstityted with HRODOOBrin veNsz RIB2 i n
whi ch R2' d R22 d I d f hyd
iC an are '@855,9099%,'8\3/%5’%@'?5@? and are sel ecte rom hydrogen

or lower alkyl, and, R and R22, together with the

nitrogeéh atomto wWR! ahd Rietpget‘rfe:rlvhmhm)mtwgerf atom to whichcth8y reartiaket] can
het erocyclic ring; 5 - at o of tEﬁ&%C| e A which are not adjacent, may
be linked by a 2, foor'es‘razﬂ e gaerab rﬁcmccrwgmwh's may EPPiAIR eFe st h 1

het er oat om chosen a t nore than two of the
groups A, A2, A3, R&c?lﬁétgg ﬁj' %iést:f?rﬁ tg%dgoﬁsory o,
- when X1 and X, both represent C-R’, the 2 substituents R' may form together
with the carbon atoms to which they are attached, a 5-membered heterocyclic
20 ring comprising a nitrogen atom and optionally a second heteroatom selected

from O, S or N;

b) X is O or NR®, in which R® is selected from,
- hydrogen, CN, OH, NHy,

25 - lower alkyl, lower alkenyl or lower alkynyl, these groups being unsubstituted
or substituted with cycloalkyl optionally interrupted with 1 or 2 heteroatoms
chosen from O, S, S(=0), SO, or N, cycloalkenyl optionally interrupted with
1 or 2 heteroatoms chosen from O, S, S(=0), SO; or N, aryl, heteroaryl,
OR", COOR'™ or NR'"R" in which R and R"! are the same or different

30 and are selected from hydrogen or lower alkyl;

c) Y is selected from O, S or N-R", in which R*? is selected from:
- hydrogen, CN, OH, NH_,



10 represent a heteroatom - the cycle A does not contain nore than 2
carbon atons in an sp2 hybridization state; - when Xis O X2 is not GR

i n which |$15s4@ thienyl substituted with CN or with CN@ffpflidse 15 - a
phenyl saﬁ)s{dl@d%aéd wth CN, C, NO2 qf CNand F, - Br - F, or %ir

tautomeric forms, their racemc fornms or their isoners and their
phar maceutical |y acceptabl e derivatives. 20 These conpounds are sel ective
PDE7 i nhi bi t or slowehalkyt. doweralkepyl drioweralkymyd these gobupsabeingsindubstitates,

h T-cel | - ' i m di N hritis,
heumat of dart Pt ST B el Rtenafi SR EE Wit e betematbingct s ve
pul monary di sea(sm:s(emP&h,osastsm)mrN, ARIHIKSH bmwu?%%)ﬁtémfdtéa ARRY

syndrome (AIDS)) allergy or in y bowel disease The 1 nvention

al so rel ates tol®rpt hetayeatosns shesent fieg CheS.aBGR), apenidsaryiTheteroaatht i on
furth ()} f L | | [l f
the pr Barat onoR CRER C MR iR, RILHH R s the 'Stk oh ettt

di sorders for whndhbré Seleeted flym ayidgénionoveertglkylj s rel evant. 30 The

i nvention also provides a nethod for the treatnment of a disorder for which
t herapy by a PDE7 inhibitor is relevant, conprising admnistering to a

mamal in @;gqsbh@geﬁwroﬁg:ﬁf_rﬁeg}bvgeogrﬂwmmwhéafgpmm%ugéte&%w' a (1), (1)

or (I11). I nventl on so pfovl a met ho the tréatment of
'(Ij'_— cell-rel at d’d/drogmhh,@/»l( DH, LI\FI-EBZ,@rﬂggéﬁﬂﬂf&pm}eaﬂk#optiamwa)ermmed wWithne
i seasgs, osteoarthriti rheymatoi.d arthritis | sc|erosi s
ost eppi&o.si s,o@n?ﬁ)ﬁ?@rﬁgg?t?mt{?v‘é HAseB A Qi'i %egg'_'éﬂx' %D?f L SyFiralkepdncer
acqui red i mMyiodaly GhieReytsy WHHOBRe (dF BBNarafiNeE@%tdths | dHdsBRTRG AN ), bovel

di sease (1BD), congrl sing adm n|1$ter| n In need thereof an 5
0

[
ef fective am®FO)oBCx WEDR ,@(ﬁm)gﬂ%?ﬂ, : (n)%rp);r'amr (1'1'1). The invention
| h ti | i Li I Si d,of f |
(Yo or awahatkd dastinstited] of SHRsttHed N Pap ey SevEral alByRs whish 2
exci pi ent, dithd&Bnmeosr differet ANdSMSES Are $81eBRICORAY GlBOR'? BE NRI*RP: t he

i nvention. The present invention Frow des the use of con])ounds, ich are
PDE7 i hhi bR breed Ra\being findenandently selacted diong inydjogen oeloger atkdi 8xxQY \~ z

4 A X gnélﬁﬁftoﬁgth%?)\&/it\ﬁt%é Altroheif atom 1o KRR are linked, can form a 4- to
8-membered heterocyclic ring which may contain one or two heteroatoms chosen

from O, S or N, and which may be substituted with a lower alkyl, or,

20 -when Y is N-R" and Z is N-R"?, may form together a -CH=N- group or a -C=C-
group,

- when X is N-R® and Z is N-R", R? and R"® may form together a -CH=N- group

or a -C=C- group;

e) Z' is chosen from H, CHz or NR™®R'” in which R and R are the same or

25 different and are selected from:

- hydrogen, CN, aryl, heteroaryl, cycloalkyl optionally interrupted with one or
several heteroatoms chosen from O, S, S(=0), SO; or N, cycloalkenyl
optionally interrupted with one or several heteroatoms chosen from O, S,
S(=0), SOz or N, C(=0)R™, C(=0)NR"R'®, OR™, or,

30 - lower alkyl unsubstituted or substituted with one or several groups selected
from OR', COOR" or NR™R",

R™ and R'® being chosen from hydrogen or lower alkyl, and,



Z (1) (Il 1111) 15 in which a) Xi, X2, X3 and X4 are the sane or different

and are selected from - N, provided that not nore than two of the groups
X~ X2, o dMhrd simul taneously represent a nitrogen at ogpr/Rpmzses R+ IN
which R is sel ected from 20 - QL, @f - lower alkyl, |ower gﬁ(/en} or

| ower al kynyl) t hese groups bei ng unsubstituted or substituted with one or
sever al %up %Ng [eUP X57R5 in which, X5 is selected from25 - a
singl e bon a ‘Rryl PR alogether with the nitoogen aﬂohytw\lvhnh,they are

t |1 { h O S, S(=0, S02
0Pt ol | INRSE TGP, .o B Rlorc 4 SERALEITC T SR B Gt b

with one oiwedeierabtomochesen dem iGa8 @r Ndishtiewkieh. mgg b?%ﬁﬁétﬁ?tgé \gﬁ’ﬂe %{6
OR6) NRsR %eqsaélﬂ(g or =EN-R6 in which R6 and WO 02/ 07-475 PCT. 0 59-4

IS R are or different and are selected from hydrogen or | ower
al kyl, &and, - R5 is selected fromaryl, heteroaryl, cycloal kyl optionally
interrupte vmth O or with 1, 2, or 3 heteroatons chosen fromQ S,
S(=0), 5 SHhAixa WCléyﬁi‘péaN(f@ﬁyl optionally interrupted with C(=0) or with
1, 2, or 3 heteroatons chosen fromQO S, S(=0,,S02 or N, or a bicyclic

group, these groups being nsubstALuA4ed or sA}bﬁ\L sated with one or several
groups sel ecw;d f rdpma@B, A’h% or,sl ower al kyl\ optionally substituted

with @G; 1 vvh ch re t sa or diAferent and are sel ected
from- hydr I '}?ﬂj SO8H, P( ( 2 - OR2, OC(=0 Rz,
C(=0OrR2, SR2) S( O)R2 NR3R4, Q Q NR3R4, Q NR3R4 or NR3-Q R2 in
which Qis selected from C(=NR}, C(:O),-@(':S) or S02, Ris selected from
hydr ogen oih whisRr al kyl and R2, R3 and R4 are 15 the sane or different and

are sel ected from 5 hydrogen, - lower alkyl optionally interrupted with
(=0, (CH2) = aftyl 6?1&% andtﬁerarartye)samy diffeyeritaaidare sglecteddtdny O, S,

t ted 2 het t h f O S, S(=0
s02 or K or (G )aﬁcym%em B2 R eFRg e, w th S0 o
with 1 or 2 heter oayomgenhamrhét@%arﬁ ?cloacﬂwg t|0$%ﬂ %tehlu \i()m If)?erbr' S an

i nteger selected from 0 1, hese” groups e| ng uted or

substituted with ciRVem hate ngrﬂ‘é\@ﬁgné@f@@ & $=D, ISEeor ul kydloalhehylgen
g(\‘: O}S%%?R' C';f’ SO aﬁ; lrﬁgﬁ'upgd" @tﬁ 'Hlﬁ"e 0rzseveral hetefoa%n%chosen from O,
S, $(=0), SO, 0or N,
15 - lower alkyl unsubstituted or substituted with aryl, heteroaryl, cycloalkyl
optionally interrupted with one or several heteroatoms chosen from 0,
S, 8(=0), SO or N, cycloalkenyl optionally interrupted with one or
several heteroatoms chosen from O, S, S(=0), SO, or N, CN, NR'°R?,
C(=0)NR™R®, OR'®, C(=0)R" or C(=0)OR™ in which R'® and R%®
20 are identical or different and are selected from hydrogen or lower alkyl;
- Alis selected from O, S, C, C(=0), SO or SO,, or N-R'® when A" and/or A2
are C(=0) or when Y is O or S, wherein R'® is as defined above:
- *represents the carbon atom which is shared between the cycle A and the
backbone cycle containing X and/or Y;

25 - each carbon atom of the cycle A is unsubstituted or substituted with 1 or 2
groups, identical or different, selected from lower alkyl optionally
substituted with OR?', NR?'R*, COOR?' or CONR?'R?, lower haloalkyl,
CN, F, =0, SO.,NR"R?, OR'™, SR'™, C(=O)OR'™, C(=O)NR™R?® or
NR'R? in which R' and R? are identical or different and are selected

30 from hydrogen or lower alkyl optionally substituted with OR?!, NR?'R?%,



SO02NR6R , in which R6 and R are the sane or different and are sel ected
from hydrogen or | ower alkyl optionally substituted with one or two groups
sel ect edyd @m7PRy COOR or NRRe in which R and R8 are hydrgegpp@fozisquner

al kyl, and) _ 30 - R6 and R, andlor ;3R3 and R4, together with the nitrogen
atomto which they are linked, can forma 4- to 8-nenbered heterocyclic

ring, which may Al n e o het erogt ons lected fromQ, S, S(=0,
S02 or N, and wH N @E)%O{;B%%\DHUWE@W%@M (@ Memizagrsdifferent and
PCT/ EP02/ 11359~47k §dlected f$mn3d§g§2\m9@gF gﬁ(&%%ﬂgycl ic ring, which may

contain one or t Yo het er oat o or N and which may be

substituted witR" aahdRst, andigt, R¥rand-R¥, tayetherakitly the piticeeal dtsretebwhichut ed
with OR, NRR C%Eolj'\%g or, 5 COOR in which R and R' are the sane or
different and al&Y&LFHRKRRy Gandpim a 43 to §rmembeseg: heteragyclie fingional | y

substi tgit ed WptdiorR &Mt R ' ' ' e r |, KV 4 10
R and R' together w tp’l theeln}ig't%g@%gt%%ﬁ%ﬁ?’cﬁa?hbeéy% ?Y%k%a?aggn
forma 4- to S3aRERtARtPEUCHRIDeviticly anaycbe iimtgrruptadowitndyheterdatom ciresenr frémo
het er oat ons sel %g&e,q,fromo, Sor N b) Xis O Sor NR9, in which RO is
selected from’ - "hydrogen, CN, OH, NH2, - |ower alkyl, |ower alkenyl or
| ower al kypsdvidddigae groups being unsubstituted or substituted with

cycl oal kyl optionall¥ interrupted with 1 or, 2 heterqatons chosen fromQ S,

S(=0), S02- oMt Mese:than kup\af thet arenas| 4, iAL % Ui & and PA° sionultzaneously
het er ogj ons gﬁa%gggﬁéqgé?oaﬁw.&:@, S02 or N, aryl, heteroaryl, 20 OR or

NR R' I n whi are the sane or different and are selected from

hydrogen or Itheeyclel Adbes apt ¥ontairsmioes theth 2 carbo, atony inirRsp® hybrididitioh R 2
is selected from - hydrogen, CN, OH NH2, 25 - |ower al kyl, |ower alkenyl

or | ower al kﬁ@?i t hese groups being unsubstituted or substituted wth,
cycl oal kyl _ oR{i ﬂ'iéb,i tiéhbrét-ﬂdin%ﬁjeph‘% 2 heteroatons chosen fromQ, S,

S(=0), S02 or N, cycloal’kenyl optionally interrupted with
- athienyl substituted with CN or with CN and CHs,
15 - a phenyl substituted with CN, Cl, NO, or CN and F,
- Br
- F
or their tautomeric forms, their racemic forms or their isomers and their
pharmaceutically acceptable derivatives.
20
These compounds are selective PDE7 inhibitors. They can be used in the
treatment of various diseases, such as T-cell-related diseases, autoimmune
diseases, osteoarthritis, rheumatoid arthritis, muitiple sclerosis, osteoporosis,
chronic obstructive pulmonary disease (COPD), asthma, cancer, acquired immune
25 deficiency syndrome (AIDS), allergy or inflammatory bowel disease (IBD).
The invention also relates to a process for preparing the above compounds.
The invention further concerns the use of a compound of formula m, () or
(i) for the preparation of a medicament for the prevention or the treatment of
disorders for which therapy by a PDE7 inhibitor is relevant.
30 The invention also provides a method for the treatment of a disorder for
which therapy by a PDEY7 inhibitor is relevant, comprising administering to a
mammal in need thereof an effective amount of compound of formula (1), (1) or (lIt).

The invention also provides a method for the treatment of T-cell-related



1 or 2 heteroatons chosen fromQ, S, S(=0, S02 or N, aryl, heteroaryl, OR
or NRR" in which R and R' are the sane or different and are 30 sel ected
from hydyag@n-eis ower alkyl; d) Z is chosen from CH NO2, p&GyppofbshlR 3 1N
which R 3 iIs selected from WO U2/ Jy-475.1 PCT/ EPU2/ U3SI -4 17 - hydrogen,
CN, OH, NH2, aryl, heteroaryl, cycloal kyl optionally interrupted with one
or several heteroatoms chosen from Q S02 or N, cycl oal kenyl

S,
opt i onal | ydISRR&SS: u SUEIMRYNE dﬁéeﬁﬁesseQ@ﬁaﬁ'StWélSer thaupmatoich carthmitis s mmulti))IeS

S(=0 S02

ohsubst 1 £ o ogrbis. dsfeddBrdsis (ERION S8 ruvERuimafbry, BiseatSiERRY Batimas are
or ddl ff gr enancmdla@qumed ammunﬁé édeﬂelén@? sylndrdNﬁé 45"58) %Ikrggcbranﬁahﬁhéwry

i ndepende ect e om en or | ower a

toge'? her wk’?‘?({ fﬁ@eﬁﬁ? g@é)m Cé‘f%cmr O"% ARMinisterieg, tara "narnvw@h in pgadftberach ap- t o
8- menbeg Edeﬂ@étﬁ'b%@uﬂt‘bf'bbﬁﬁowag LdFﬁ‘Mlé:gpt(lg'u(g (ﬂne or two heteroatons

chosen 10 from sti'tuted with a | ower al kyl;
e) Z is chosenThe dnvantionHalsor couResR a phammaaamtlééIGCandoﬂflomrcmmml@@e or

cycl oal Kyl CRRPPUTL T yBIHTE, 0L glLa (1 HOGHES, wihie Sbonaroubaly skeomavinosen

from O S, c&itieRexcipiht odilukint éVééI%M@jkYémOpt' onally interrupted with one or
several heteroatons chosen fromQ 'S~ S(=0), S02 O N, C(=OR 4,

C(=ONR 4R 5, OR 4, or, - lower alkyl unsubstituted or substituted with one

or sev al Dgﬁaﬁgﬁdé&'wm NR 4R'S) 20 R4 and R S being

chosen d, R4 and R5, andlor, R 6 and R',

t oget her with tTiee rprésememv@mtcm bﬁdedsCthé DSY¥ GI €orhpHliedb, \ﬁﬁ‘iﬂhf%”PBEAl‘ to
8- nmenbered, h tero%:,av ic ring contain one or two heteroatons

chosen f r offh#itors NngHHUlﬁ/r(l)cw)l‘PﬁW'%e substituted with a lower alkyl; 25
f) Ais a cycle ¢ en from As - A'~~AZp~A5pAor,

in which, - A", 3, Ad) A5 different and are
sel ected from)(p S, C (C(= which Re is selected
from X Xz/Q

)] (1) ()
15  in which
a) X4, X2, X3 and X4 are the same or different and are selected from;
- N, provided that not more than two of the groups X;, X; Xz and X4
simultaneously represent a nitrogen atom, or,
- C-R, in which R' is selected from:
20 - Q1,0r
- lower alkyl, lower alkenyl or lower alkynyl, these groups being
unsubstituted or substituted with one or several groups Q2;
- the group X>-R® in which,
- Xis selected from :
25 - asingle bond,

- lower alkyl, lower alkenylene or lower alkynylene, optionally
interrupted with 1 or 2 heteroatoms chosen from O, S, S(=0), SO,
or N, , the carbon atoms of these groups being unsubstituted or
substituted with one or several groups, identical or different,

30 selected from SR®, OR®, NR°R’, =0, =S or =N-R®in which R® and



WO 02/07. 17y PCT/ EP02/ 0359~ 18 - hydrogen, aryl, heteroaryl, cycl oal kyl
optionally interrupted with one or several heteroatons chosen fromQ S,

S(=O, S MoMhsscycl oal kenyl optionally interrupted wthp@pgpRfosEgVeral
het er oat ons chosen fromQ S, S(=0, 1§02 or N, 5 - |ower alkyl

unsubstituted or substituted wth aryl, heteroaryl, cycloal kyl optionally
interrupted with one gk sev r al heteroatom; chosen fromQ, S, S(=0, S02 or
N, cycl oal kenyl opti o% 1916 ﬁt@m%rﬁréﬂﬁﬁﬁeﬁh aWeats selegtadafromehydrogen oy
chosen fromQO, S) S @Nergqyﬁ CN, NR9R2, C(=ONRI9R2) OR 9, ({=OR 9
or C(=OOR 9 in whi h R9 d I& 10 are |dent|cal or different and are

sel ected from hydr Bgea s&|e¢ted/efroml ayl,; hetef’oa’rﬁproeysmu@l dptionainb imepuptEgwhi ch

i's shared bet vveenrﬁ,vﬂs ¢g_§ tge bgj}éone c contai ning X and/or Y;
- each carbon ato )c9 li% O efoain 8 Sﬁﬂtféqthl.t BdSFEOh 1 or
2 grou I dent i caBQBr f K 0 15
sugst | ??Jt ed with @]?e;rw gﬁrﬁen%aglﬁk%hﬁ(ﬂ 09% " PIa%y(%/r
F, =0, S02NR 9R2, rogRys Crpsan) SERPoro, iRy 8RR clicngnakaibe h R‘9
and R2 are |dent|cf}L ?r éée%qﬁ' '%%g.bg{ F@el ect M hydr R&gn %r ngwer
al kyl optionally s Qi it} “6% R §veraln
whi ch R2' and R22 grcmpsdmilect@dl ﬂbndIQBerﬁéierééﬁ}l 28r ?‘Ibﬁ/e?elaﬁgﬂ edpfic rR{le

et her

hydr ogen or | ower al kyI and, R 9 and R2, and/or, , tog
with the nitrogen S4RsHtutedwithc®3t hey are Iinked) can forma 4- to

ad] acors . v S 641, §2, Fars o i iloti ¥ dhrec Bl Fon T my e

interr lﬁlpt ed WI thydrr?geh,elnallagem CNpN@}Ang P3=0)( c}g N, pr ?)w ded t Ihat not
nore than two o si myl t anepu
represent a Hetbﬂ% EH%‘%P{ tﬁéTQﬁz%ut%ﬁeﬁQ*Q)& R ﬂweQ'Rr,a@é\lR%Afsd‘YRm or

their isoners a theiNpD Ye de L for
the preventon o NEhe. b R v B WHrER feiedtaed it LERED, Sl df Sie
inhibitor is rebe®&htR & saledted framn mdragammrlnweh'mkwlaﬁa Rﬁm%ammﬂé Ak
forrrul (I) ) 0112/$§KP75 4 PCT/ EP /03?9 119 A~~X~-. X1 ~-3-XY~-Z 4

in |ch X~, tapd gregeieted fOMks def i ned above, for the
preventlon or the hydahBRNt of disorders for which therapy by a PDE7
inhibitor is relevant. 5 A nore preferred use concerns the PDE7 inhibitors
of formula (11) -orloger| plkyh apttiooally interrupted with C(=0), (CHg)-aryl, (CHz)y-

heteroaryl, (CHz).-cycloalkyl optionally interrupted with C(=0) or with 1
or 2 heteroatoms chosen from O, S, S(=0), SO, or N or (CHy),-

20 cycloalkenyl optionally interrupted with C(=0O) or with 1 or 2
heteroatoms chosen from O, S, S(=0), SO, or N, in which n is an
integer selected from 0, 1, 2, 3 or 4;
these groups being unsubstituted or substituted with one or several
groups selected from lower alkyl, halogen, CN, SO3sH, CHa, SO,CHs,

25 CF3, C(=0)-NH-SO-CH;, OR®, COOR®, NRPR’, C(=O)NR®R’ or
SO,NR®R’, in which R® and R’ are the same or different and are
selected from hydrogen or lower alkyl optionally substituted with one or
two groups selected from OR, COOR or NRR? in which R and R® are
hydrogen or lower alkyl, and,

30 - R®and R’, and/or, R® and R*, together with the nitrogen atom to which
they are linked, can form a 4- to 8-membered heterocyclic ring, which
may contain one or two heteroatoms selected from O, S, S(=0), SO, or
N, and which may be substituted with,



a) X~, X2 and X3 are the sane or different and are CGR, in which R is
selected from 10 - hydrogen, halogen, CN, SO3H, NO02, CF3, OR2, SR2, NR2R3,
COR2, CORPu2(@PNR2R3, S02CH3, S02NRZR3 in which R2 and R?pcqr/lg,og);;%.ﬁane or
di fferent anci are selected from hydrggen or |ower alkyl optionally
substituted with hal ogen, CN, SO3H, OR6, COOR6, NRsSR , S02NR6R or

C(=O NR6R in which R6 and R are the sane or dlfferent and are selected 15
from hydr ogen or Iom@r4'a‘l0k§rmel‘ab@'edm@t%mdydlb ringo yehidremayi admtaih @nei drrtagen

atomto which they ar red heter clic
ring - |ower alkyl, Ih%\%éeﬂpag eﬁ‘%@&?ﬁ% %|%ﬁ§l“ge“¥r¥ﬁ§%é"%¥r%%ﬁy ﬁﬁ
unsubstituted or subsrvltrtaltcwbrvailkw dr, 2 or 3 groups selected from hal ogen
20 CN, OR2, COOR2, NR3R4, S0O2NR3R4 or Q)NR3R4 in which R2, R3 and R4 are
the sane or differen@ QWEr aikyl optienallys ﬁ%bth'ﬁﬁ/\'}’ﬂbd%lﬁ NR'ROWSI=QNFR” emd,

R3 and &4, together 0 C e nk can
forma § to 8- mme\%%bﬁépgr@brfbl ?ﬁrhr’ﬁ]g@ é% Vm% h%arég %p%!@r% ?ﬁg -
X5 is selected from aelemmdfrvatnkyl ene or a single bond) and, - R5 is

sel ected from phenyl, MI‘I dyl or indolyl, these groups being unsubstituted
or substituted with one o several groups selected from @B, heteroaryl or

w0 (12107 17501 PCT) JEﬁg?‘z”/@S%L By P N O 95 SO S R "

OC(=O R2, C(=0O)R2, C(=bydrmentloyeniiRg andR3R4, SO2NR3R4 or C(=0) NR3R4 i n

hydr ool Tower al ByEntEC 1BaBRRE il B i 2@REts Which Thek abs liakethsana)
groups sel ected f rformhal40a6B-nidibercPHREerot yoNcGiihg, | whikh By Béng%}g ﬁe@rre

the sane or different and are sel ected from hydrogen or | ower and, -
Rs and R, andl or, Wesheigepatasiselpstediromi @nSohd;ni t rogen atomto V\:hl ch they
are Iinked can forma 4- to 8-nenbered heterocyclic ring, which 10 may
contain one or two heteroatons selected fromQ S or N, and which may be
substi t ut ed) Xiis 0,-S arMRgtmv&amhma"eisedléctﬁdefrmycl ic ring, which may contain
one or wo het ey oat ons cted fromO S or N and which nmay be substituted
wth a ower -al {waQ%"r‘ H, NHpwer al kyl optionally substituted with OR ,

NR R, (=0 NR Bwepla Wei Qllk@ﬁmg%? l@e@ﬁ\ﬂ%ﬁl Ol‘ﬁ%g? g;?&ﬁ)sggé’ {‘g{-’@gh%tﬁ{t&é t and

are sel ected from -
COOR i n which Roi sutfﬂhtdtgdlwwl@eu:yotualkﬂwﬂonﬁllwhtermbte&wﬂﬂﬁ dR2 hét@ﬁieh@msw t h

the nitrogen atomt h an forma 4- nmenber. ed
het erocyclg| c rifhp (Sraé §é@a§d ﬁ&,oq,yc oalkenyl optlonally mterrupted with
1o0r2 heteroatoms chosen from O, S, S(=0), SOz or N, aryl, heteroaryl,
20 OR™ or NR"™R" in which R™ and R are the same or different and are

selected from hydrogen or lower alkyl;

c) Y is selected from O, S or N-R'?, in which R*? is selected from:
- hydrogen, CN, OH, NH,,

25 - lower alkyl, lower alkenyl or lower alkynyl, these groups being unsubstituted
or substituted with, cycloalkyl optionally interrupted with 1 or 2 heteroatoms
chosen from O, S, S(=0), SO, or N, cycloalkenyl optionally interrupted with
1 or 2 heteroatoms chosen from O, S, S(=0), SO or N, aryl, heteroaryl,
OR" or NR™R" in which R" and R' are the same or different and are

30 selected from hydrogen or lower alkyt;

d) Z is chosen from CH-NO;, O, S or NR"? in which R is selected from:




two heteroatons selected fromO S or N, b) X4is CGR in which R is

sel ected from hydrogen, halogen, CN, N02, S02CH3, 25 SO3H, CH3, CF3, OR2,

SR2, NR2RZ) 0 9R4. CONRZR3, SO02NR2R3 in whi ch R2 and R3 FEENROSHIE Of

different and are sel ected from hydregen or lower alkyl; c) Xis NH d) Y

IS NH, e) Z is chosen fromNR 6R'" in which R 6 and R' are the sane or

dlfferent an 30 are selected from - hydrogen, C(=OR 4) (CCONR 4R S,
Iméé? @N (b ¥z jarv éatetsea@ht;yphamé@pmpnulwmmrmpteewﬂm

gr oups sel ect(ﬁ% &r&ﬁ’éﬁ ﬁef*t%Fo §%sen )lg (51 /gz_kéﬁséﬁgr R%i)g@% 33%84 21

R 4 and R S being chosen from rogen or
andl or) R 6 apdioRally tintgeupted \mtrh ohbeomstevmemeaét@ﬁtdmsvtthd‘sbntﬁ% @, €s,

l i nked, f - | whi ch
e o s s B BB R sy o b ey cont Qdone
with ag | OV\BfOV\?Hr@ﬂhsI uﬂsu‘bshﬁnéd gsi@n@%‘eﬂltﬁ o?n@orpsze\/é?afqr?téps @f\dﬁ} A e

or, , in which are the sane or
sel ected frorthe same fardlﬁetﬁm aadwmlmchrawbelkactent@&’bor Nﬁlﬂﬁﬂst uted with 1 or 2

dent i_cal di ff | | ky|, OH . of, -
o oxygen B ofna-R ™ being iTdHEAEREY S&lesied TR IHTGITN S LinercrikreheRl ( he
cycle A andnd rnésh@gbm@nwmmbwwéraat@wm %hﬂ:‘h%@{/ aYe Iulri'?ed candbifis £f 1ot he

cycle A which are not adjacent, may be |inked 2, or 4 carbon atom
chain, prodinaemberest heterogycliGring whieh mwcwﬂammegootvp@ hgteroammsam@m and

A5 si ta I X r th revention or the
treat ?ek?]t ﬂ?”ﬁ‘?sgr"{ﬁi‘?swﬁ'ﬁﬁ%% %‘%gﬁ%{%@&@ Vﬂﬁ\:%%’fv ri’ﬁil(% tor is relevant. A
particularly preferred use concerns the PDE7 inhibitors of fornula (1), in

whi ch, 25 az X~, X2 and X3 are the sape or differept and are CGR, in which
R is sel e}l &dis chpsen from H, CH3 or NR™R'" in which R'® and R'" are the same or

different and are selected from:
- hydrogen, CN, aryl, heteroaryl, cycloalkyl optionally interrupted with one or
15 several heteroatoms chosen from O, S, S(=0), SO, or N, cycloalkenyl
optionally interrupted with one or several heteroatoms chosen from O, S,
S(=0), SO, or N, C(=0)R"™, C(=0)NR™R'S, OR™, or
- lower alkyl unsubstituted or substituted with one or several groups selected
from OR™ or NR™R"S,
20 R"and R being chosen from hydrogen or lower alkyl, and,
R™ and R"®, and/or, R'® and R, together with the nitrogen atom to which they are
linked, can form a 4- to 8-membered heterocyclic ring which may contain one or
two heteroatoms chosen from O, S or N, and which may be substituted with a

lower alkyl;
25
f) A is a cycle chosen from:
: A2 A‘ A”N A
—A? A"A\

in WhICh,
- A A2 A% A* ASand A® are the same or different and are selected from O,
30 S, C, C(=0), SO, SO; or N-R" in which R"® is selected from:



- hydrogen, hal ogen, CN, SO03H, NO02) CF3, OR2, SR2, NR2R3, COR2, COOR2,
CONR2R3, S02CH3, S02NR2R3 in which R2 and R3 are the same or different and

are sele ¢h/d7vRp hydrogen or |ower alkyl optionally 30 &9 with
hal ogen,%, OR6, COOR6, NR6R , S02NmsR or WO 02/ U7. t%ﬂ“&}ds q

PCT/ EP02/ 03s9-1 22 C(=ONRsR in which Rs and R are the sane or different
and are sel ected fgwgl hydr ogen or | ower al ki/i and, Rs and R, together
with the nitrogen FRYEH. @W'c'ﬁﬁtﬁmlafi)écmal klth)tth‘@Hyﬁmienuateuwttn one or

al Kynyl -t hose. or s B PR BYER KBS E. S Sk M CitoBhERv

groups sel ected freptidnallpgeerruftdd B Idne @i2severiiibterdditkhs chRIBRIRM ¢,
C(=O) NR3R4 i n whi c% g& Rg nd R4 are the sane or different and are
gl b

sel ected from hydr Nal kyl, and, 10 R3 and R4, together with the

nitrogem atomto WBingh alHWMn@u@st‘tut@Hed?’su‘B%ﬂtuhé’(ﬁ W@E’aﬁy gtrfétgrogﬁgb&fq?%%g

heterocyclic ring; - the'group XS-R5 In wh
| ower al kyl ene or eptignadly intetinptedawith oneRS sevesal| hesteredhtéme rohpsen fiom [;r i dy!

or indolyl) 15 th LAuUp ei ng, uns tituted or substituted with 1, 2 or
3 groups sel ect ed%’r §g1% §92t%rr r%ypl'é’é‘ﬁ( KAS’P?QPQIW InggEruBied Withsame tart ut ed
with @B in which Qéveﬁals%t@@ta&dné cRa%er frof egsnsg%gggb'?& Nﬁrgngm

O R2, O R2, =
\?ﬁ(ch)RZ % a)nd F@(’@) Rf%@B%rr@&?@)Bn ber(é(ﬁo)@er dnewkieheRt%dnd rRAN -

Py ooRf, Lone, a4l bith o s U P B g B
the same or di f’fmpee&emﬂdwacerb@ﬁlaicﬁﬂdh‘cmﬂ‘shmérm%rn th@"égfbleaA‘éY]H mad) 25
- R6 and R ggil%gﬁnRB and R4, %?ther with the nitrogen atomto

they are i nke ?&Nﬁ‘ﬁa?odﬂa'f‘@g ﬁﬁﬁ/@ér eéd heterocyclic ring) which may
contain one or I na
substituted vvit , - h%rﬂé@rr%ﬁeﬁb Elte ero%‘éﬁ?@ f%ﬁ'&s{]@dﬂ%wctﬁakloggnt ain
ong or 38 tm%rbaper ademm{nlsekedtfmderﬁt%sglz@ftea offorh aﬁdrev\’?lark |2 /rr%%udg%uyz?)
substituted wth a r. 7-475. EP 5 -
a Iovve1tré] al kyl o%{qSthﬁ\QgW&h@% SReIRe GOGR? ON@@NR%%E jowrmalealmm?
in which R an recy h AFE'°Qre d er 19a e 0 -

or, 5 - |ower gI:'SY Iﬁopt(? oﬁ? y sﬁbstlbﬁljte W) &:@N\%?& IQri S
hydr ogen or | ovRR%yin vehich AP amad RE ateagt&rﬂneal or différeet and rare%el@étem to
which they are can fo

- nenb he V\/n h
may contain onetjrqurﬂmfoﬂ%'? é?roﬁ’f”@ﬁsad[gﬂfé)@f%é‘gﬁh%ggf %Sg’ir"a?\l%é 3 r| °

C-R in which %Om%@r%NQZ'R@WhWﬂélﬁ’@?mantﬂ@@%‘rﬁ td@ﬁ‘a dﬂg&% SO3H’
CH3, CF3, OR2, SR2, NR2 COOR2, R3, SO02NR2R3 i n |ch an are

the s@f or di far@ﬁ@*ﬁctadmﬁombyd;'@gemoedpwercafkyiyamdzgen or lower al kyI c) X
ot o R, ol BOORER S Bk M, MR Aot HSR aich a
they are linked, can form a 4- to 8-membered heterocyclic ring;
- 2 atoms of the cycle A, which are not adjacent, may be linked by a 2, 3 or 4
carbon atom chain which may be interrupted with 1 heteroatom chosen from
25 O,SorN;
provided that not more than two of the groups A', A% A3 A* A% and AS
simultaneously represent a heteroatom;
of their tautomeric forms, their racemic forms or their isomers and of their
pharmaceutically acceptable derivatives,
30 for the prevention or the treatment of disorders for which therapy by a PDE7
inhibitor is relevant.

A preferred use concerns the PDE7 inhibitors of formula (1),



or, , in which, - A, A2) A3, A4 and A5 are the sane or different and are
selected from 20 - a carbon aton) unsubstituted or substituted with 1 or 2
groups, {RERieRl or different ,selected fromlower alkylpcf@biQksfs ©OF)

an oxygen atom - * represents the cgybon atomwhich is sharecI bet ween t he
cycle A and the backbone cycle containing X andlor Y; 25 - 2 atonms of the
cycle A, which are_not adjacent, may be linked by a 2, 3 or 4 carbon atom
chain, provided ¢ \ - nhot nore than one of the groups A, A2, A3, A4 and
A5 simul t aneoysl epresent an oxygen atom 30 for the prevention or the
treat ment of~ditsgfdexs for which therapy by a PDE7 WO (1 2/07-475

PCT/ EP( 12/ %59-4 2~ |nhibitor is relevant. A preferred group of conpounds
of forml a” BNy Y are those in which, a) X~, X2 and X3 are the sane
or different arld are GR() in which R is selected 5 from - hydrogen)

hal ogen, CN, SO03H4 CF3, OR?2) SR2, NR2R3, COR2, COOR2, CONR2R3, S02CHS,
S02NR2R3 iIP‘OIﬁICgﬁQRggiﬁdXR?(»aYvez and Asiigasalefinpdfabovat and are sel ected from
hydr ogen ogyy! tyan t i i hal ggen \ OR6,
coore, NReE, ﬁéﬁ%ﬁeglé’@éno%?mgcﬁmy SkEfk Mo iy S8y BV 4 OBz ot
di fferent ihdbiter is retdvaot.ed from hydrogen or | ower alkyl) and, R6 and R)
togethe$ with the nitrogen atomto which they are linked, can forma 4- to
8- menber ed heterocyclic ring; - lower alkyl, |ower alkenyl or |ower

al kynyl, these aragRspResMeH & i | kb orkaingn®r 3
groups selected from Ral ogen, §%ZI\Ié,B %%?E t%-’)m@k@?‘é gggc}\lrw(lbror&u—)d?NRBm
in which R¥hIGR3 and R4 are the sane or different and are selected from
hydr ogen o r I d, R3 and.R4, together with the nifrogen atomto
whi ch theyg};l%(g'\,\& ﬂﬁéyﬁ %’&ﬁ‘ﬂfos%‘? r’?l’éj"%ref'{)a'ggﬁé%&éd'”h‘éh@hdﬁ/@l selegtedg: -
the group #bm5 in which, - X5 is selected froma | ower al kylene or a

single bond, and, - R5 is selected from phenyl, pyridyl or indolyl, these
gr oups!®ei ng -unkyshegen.uthalpgan, sGhist $Ouldle NGkt ICFaneORf, SR%er HR?BF,0BR25

| ected f I I ti I it d with
Th whi ch o 1s €9 SORRRSSORGBLeRNER" B WG andrl atae wameq) re.
=0 R2, =0 B2 di NRMed Jeah r ' ' Rz,
g(s gld R4C<(51r e)the g;ﬂrrﬂleam(()raﬂgﬁﬂeerent %crild ar Eﬁg%ﬁdggpggrﬁﬁlﬁéymow&%éen,

| ower al kyl unstHpstitytad ety halogesr ONit $@ahli OR 0 SOOR®sHIRERA) S@QNR%B7 or
selected from _.qgﬁmelfﬂ?ﬁ, ,ﬁéﬁﬁé r [ ' and are, the sane
or different arr:%‘t ar'e se ect“t’a I’Ohal dy ro'g%etﬁe(r}sramé)&gpﬁﬁﬂ?{ala@nﬁe sel d
02/ 1) 7t8.75-t Pdféramyd?ogs3s8r ibwar alkyl, and,

R® and R’, together with the nitrogen atom to which they are linked, can

form a 4- to 8-membered heterocyclic ring

- lower alkyl, lower alkenyl or lower alkynyl, these groups being
unsubstituted or substituted with 1, 2 or 3 groups selected from halogen,
20 CN, OR?, COOR?, NR*R*, SO,NR3R* or C(=0)NR®R* in which R?, R? and
R* are the same or different and are selected from hydrogen or lower alkyl,
and,
R® and R*, together with the nitrogen atom to which they are linked, can
form a 4- to 8-membered heterocyclic ring;
25 - the group X3-R?® in which,
- X%is selected from a lower alkylene or a single bond, and,
- R%is selected from phenyl, pyridyl or indolyl,
these groups being unsubstituted or substituted with one or several groups
selected from Q3, heteroaryl or lower alkyl optionally substituted with Q3 in
30 which Q3 is selected from:



- R6 and R, and/or) R3 and R4, together with the nitrogen atomto which
they are linked, can forma 4- to 8-nenbered heterocyclic ring, which may

contai n QREeMf4iso heteroatons selected fromQ S or N, q;@r/mhﬁ,gg()gay be
substituted wth 5 - a 4- to 8-nenbepgd heterocyclic ring, which my

contain one or two heteroatons selected fromQO, S or N and which may be
substituted with a Iovver alk - a lower alkyl gptionally substituted

with OR, NR R, %@a*d:di@z, GFsnRIR% O (MR’ RC(a0IRT, he(=RYBRYr
different and are 4440 ar galk 3 |1
substituted with %&ng%%ﬁ]dmngg g @m 1B Biandgt &
and R' together wateithersamé br differersttapid dre seldctéy frBﬁ‘V are |inked, can 15

forma 4- to 8- rnengI red het rocyc‘hlc rlng whi ch nmay contain one or two
het eroat ons sel ect edYAFQARND, lowesy allgyl yinsubstityted. ror Bhbwﬁutﬂd with ©reeloect ed

from hygirogen, halo eF NR2R3,
OOOR2,  CONRZR3 or s%%&%rz rf’lggﬁhse@i%‘%?r@q@%er;él PRe ERQREor RPN and
are selected from h)\fdﬁ@g&? and IRware theghme26r differentsamitiard)seledtéd Wdme) Z'

is chosen fromNR 6R' ,in which R 6 agngR are the sane or different and are
sel ected from - hydvamaen enlower aty (CCOINR 4R'S, OR 4, 25 - |ower

| kyl bstit ut egb t gél t from
R4 or NEaR & BaehdTpshelai RS a Y, Rl i BHE hieGBHRRoR T SRR

and, R 4 and R S, theulase linked, eard farm at%get&memberbdtﬁwemcycrlngmrg awmtmt o

ARG BRI T PR B DA CRR T e e

may be substitut edmalbe substtuted witkyl; f) Ais a cycle chosen from WO

02/ 07.175-4 PCT/ EPO2/ 0359-4 2| o
- a4- to 8-membered heterocyclic ring, which may contain one or two

heteroatoms selected from O, S or N and which may be substituted
with a lower alkyl, or,

15 - a lower alkyl optionally substituted with OR’, NR'R”, C(=O)NR'R" or
COOR'’ in which R’ and R” are the same or different and are
selected from

- H,or,
- lower alkyl optionally substituted with OR or COOR in which R is

20 hydrogen or lower alkyl and,

R’ and R" together with the nitrogen atom to which they are linked, can
form a 4- to 8-membered heterocyclic ring, which may contain one or
two heteroatoms selected from O, S or N;

b) X4 is C-R' in which R' is selected from hydrogen, halogen, CN, NO,, SO,CHs,

25 SOsH, CHs, CF3, OR? SR? NR?R® COOR?, CONRZR®, SO,NR?R® in which R?

and R?® are the same or different and are selected from hydrogen or lower alkyl;

c) X is NH;

d)Yis NH;

e) Z' is chosen from NR'R' in which R'® and R"" are the same or different and

30 are selected from:

- hydrogen, CN, C(=0)R", (C=0)NR"R'S, OR", or,
- lower alkyl unsubstituted or substituted with one or several groups selected
from OR™ or NR"R",



A2 Aa A A-AZ A-A-A2 A "A5 or, , in which, - A, A2, A3, A4 and A5 are the
sane or different and are selected from - a carbon atom unsubstitut ed or

substitu WAk L or 2 groups, identical or 5 different g, from
) S4
| ower al WS &—l or F, or, - an oxygeR;atom - * represent S&?Ee carbon atom

which is shared bet ween the cycle A and the backbone cycle containing X
andlor Y; - %Qﬁ of the cycle A, which are not adjacent, may be |inked
by a 2, 3 &' @ng QPH&P'&S@Mf&%WerH@Wﬁﬁ&M andnot nore than one of

0 100D % o 8 ! BULABPS RSB BB BB

15 A preferre group o c¢onpounds o ormu
whi ch X~) XBke&3canXtrmxa 4¥toBnwmbe%eamtascyhlﬁmngswﬂldheﬁQQ%\ﬁﬁalme%ﬂ"

when X2 is , C-R .and, R X5 is not a single bond; Another
preferred MBJF‘%‘P%%&GWEGCE?@%%GH% d whichumay (g substituieghwite@ a)
X~, Xz, 5X3 |a0ék afjyiar e the sanme or different and are selected from - N
provi ded that not” nore than two of the groups X~, X2, Xs and X4

si mul t aneolibAys a@ycl@s@qseafmmrogen atom or, - GR, inwhich R is
selected from - QL, or 25 - lower alky], | over al kenyl or |ower al kynyl,

t hese groups Rei ngqun bst;,l Wt gd or /’SUB‘stl tuted with one or several groups
@; - the rX5A i nAWhi - X5 is ‘rélectedfrom-asmgle bond, WO
(12/07: 475: ¢ Wlo 59. 1) 27 - \l over/ al kyl ene) | ower al kenyl ene or

| ower al kynyl'gne) i onal interrupt€d with 1 or 2 heteroatons chosen
fromQO S, S(=0, S02 or N*, tbe carbon agtons of these groups being

unsubstltuted or_substituted with one or several groups, identical or
different, s §‘ I'|E*:cted fromSRs, OR6, NRGR, =0 =S or =N-R6 in which R6 and

R are the.sapg AP AF, feinnd® amhers%n«ﬁ@bre&.ﬁefbﬁtraﬂmapg%f&%u fibmy: over al kyl,

and, - R5 is selected fromaryl, heteroaryl, cycloa optionally
interrdfted wt @ @b ammmumwbstlmed or sebstﬁutadoattlmr‘rsor@gmsf icemtical &,

S(=0), 10 S02 or t|o |nt rrupted with C(=0) or with
1, 2, or 3 het ergﬁ‘[%%t %@&@ﬁ?@ﬁg V'sp S@@ or N, or a bicyclic
group, these grawrskygehomnsubsti tut ed or substl tuted with one or several

groups selected from @3, heteroaryl or |ower alkyl optionally substituted
with Q3; 15 i A reRresents thecparbgs afpm whichsisnghased dietweer e aydeah anskthect ed

from- hydrog OR2, OC(=0O R2, C(=0 OR2, SRz,
S(=0) R2, NR3R E’QC@]@@Q@%@E"W@ %ﬁ%m or NR3-Q R2 in which Qis

sel ect ¢8 f rom2Gitohs) of the=cle & wWhichoareSHdt adfaceénts Alaytie inkeéd by Ry2lr deea or

| ower al kyl and R2, R3 and R4 are 20 the sanme or different and are sel ected

from - hydr O@@r«pon atom chain,
provided that:

- not more than one of the groups A', A% A3 A* and AS simultaneously
represent an oxygen atom;
20 for the prevention or the treatment of disorders for which therapy by a PDE7
inhibitor is relevant.

A particularly preferred use concerns the PDE7 inhibitors of formula (1), in
which,
25 a) Xy, Xz and X, are the same or different and are C-R?, in which R' is selected
from:

- hydrogen, halogen, CN, SOsH, NO,, CF; OR? SR?% NR’R® COR?
COOR?, CONR?R3, SO,CH3, SO;NR?R? in which R? and R® are the same
or different and are selected from hydrogen or lower alkyl optionally

30 substituted with halogen, CN, OR®, COOR® NR°R’, SO;NR®R’ or



- lower alkyl optionally interrupted with C(=0), (CH2)~-aryl,
(CH2) ~heteroaryl) (CH2)~-cycl oal kyl optionally interrupted with C(=0O or

with 1 ogygogtgyoatons chosen fromQ S) S(=0), S02 or Ny@¥pk&Iiddes 25
cycl oal kenyl optionally interrupted wsth C(=O or with 1 or 5 het er oat ons

chosen fromQ S, S(=0), S02 or N, in which nis an integer selected from
0, 1, 2 or 3; thesewﬁrg)u.p.s bei ng unsubstituted or substituted with one or
several groups SEFT@WRRT ingwhichWrand Ryere the saree or differenBand erselS6RaH3,

30 CF3, qzq'%ﬁg@ﬁg@engﬁ%w%&? R, C(=ONRsR or SO2NR6R , in

which R6 and R ar Sanme ofr t and are selected from hydrogen or

| ower al kyl opt Réreald R” stogettisruiiel the nitrge® atom td’@hlé‘l'?i% bredlidked, ca
PCT/ EPO2/ (1359. ~ 28 two groups selected from OR, COOK or NRRB I n iC

and Re are hydr f5&ha 4r 19 Bwrembersd hetgrecyclic fBgand R, andl or, R3 and R4,

t oget h wth t it en m [ N can_ forma 4- to

8- ?renbge‘r) ed het eira)gvcéjclal{@g'r i 'r?g;e?m"‘f"g%wg égngvgé/nrt gélﬁydyhektﬁ‘gs?m@rﬂ‘é?%pbﬁwgm

sel ected from O,lnﬁJbﬂuié))i,cl)rSﬁlbsﬁtutéd withd1 WRiar8 groupsesslebryi frovheshivgeh - a

4- to 8-nenbere roc [ L 0§, ' gay_gcontain one or, two

het er oat ons sel §9{3 %&"?@% &Qr@gg'Wﬁ%f%@ﬁ%Rfﬂfyob@(EQWR?Rtt%whm R%a

| oner al kyl, orr3 I ' I ' ] R R',
o N R or o RO dre e Sty orieieRe and aieShisbieC ot hilrten A

sel ected from -lomeralkyl-ancdhwer al kyl optionally substituted with OR or COOR

I N whi Ris 133 ge | ower ,al kyl and,, R and.R' together wth the
nitrog (2 atom t% %%(r:ﬁ ’t%&%{rkﬁfew' i HP&%B%’O@&H 9, which @%gm can

het erocyclic ri fagm d\/ﬂif&sli‘ﬁdmﬁéfééhéle%t@cﬁ&riﬁgp het er oat ons sel ected from
O Sor N 20 bzhx is NR9, .in which R i's selected from - hydrogen, CN,

OH, NH2, - | owefheagnopp)X I-Bi:'/\mwhichenyl or lower alkynyl, these groups being
or 2 het of oat o AnieesieHeRalh edoRéF aRleht s YondERa. kkeny ! opt i onal |y
interrupted with R%is selected from phenyl, pyridyl or indolyl,

15 these groups being unsubstituted or substituted with 1, 2 or 3 groups
selected from Q3, heteroaryl or lower alkyl optionally substituted with Q3 in
which Q3 is selected from: _

- halogen, CN, SO3H, NO,, CF3, OR?, OC(=0)R?, C(=0)R?, C(=0)OR?,

NH-C(=0)R?, NR®R*, SO;NR®R*, C(=0)NR®R* in which R?, R® and R*

20 are the same or different and are selected from:

- hydrogen, lower alkyl unsubstituted or substituted with one or
several groups selected from halogen, OR®, COOR® or NR°R’ in
which R® and R’ are the same or different and are selected from
hydrogen or lower alkyl and,

25 - R®%and R, and/or, R® and R*, together with the nitrogen atom to

which they are linked, can form a 4- to 8-membered heterocyclic ring,
which may contain one or two heteroatoms selected from O, S or N,
and which may be substituted with,

- a 4- to 8-membered heterocyclic ring, which may contain one or

30 two heteroatoms selected from O, S or N and which may be

substituted with a lower alkyl, or,



25 1 or 2 heteroatons chosen fromQ, S) S(=0), S02 or N, aryl, heteroaryl,
OR or NRR" in which R and R' are the sane or different and are sel ected
from hydpReein@isel ower alkyl; c) Y is selected fromO S gfr/pdRodsesi N Which
R 2 is selected from 30 - hydrogen, 26N, OH, NH2, - |lower alkyl, |ower

al kenyl or |ower al kynyl, these groups being unsubstituted or substituted
wi th, cycl oal kyl optlonaw interrupted with 1 or 2 heteroatons chosen from

O S, S(=0), S02 or N 'k!érﬂntioaalm %lmﬁtlll;te@ mlfélr(DBptNHHR/'\’/tCKm—O)NM)R"
02107-t 7s~ PCT/ EPO2/f 1 S, S
S02 or st aryl, heter o??;ﬁ?ég?jn g\{h'ﬁhl% 'n Itlﬁ%%ﬁ{‘]? 'WﬁFéé‘ttqﬁ‘éi é"&rre or

different and are sel etsemtédfnmmhydrogen or Iovver alkyl; 5 d) Zis chosen
fromCH NO2, O S or NR 3|_|n which R 3 is selected from - hydr ogen, CN,
OH, NH2, aryl, heteroaryl, (%/'cl oal kyl optionally interrupted with one or
several5heteroatoms chose[bvt,é,cmk o onac?(y'ﬁb

optionally interrupted with one yg)r pgeve ﬁgtﬁgédo%tgp?%o@scgﬁhhrﬁ%‘a RS,
S{=0), S02 or N, C(=O) R 4is hydeagexrorpws) albi @ and,or, 10 - |ower al kyl,

nsubstituted or b ar, severa ch are the sane
ch)r Sgl fsf :ar gnt and \?\ﬁl % ar egggwgtf’vé@'n%@ Atrésgv HRg%WH%?‘ngi’\@r '@‘%icﬁgs
i ndependent | y sel eforda fmqm&wnqg@@dmeté@\s%lucaﬂuﬂ@"%ae & %o

together with the nltrogen atomto which they are kgé“ cang orm g - to
8- menber ed het er oct¥d .%terqai@mmemtmgromtauan\bne or two heter oatoms

chosenq5 1 d. ubst i ed | kyl ;

e) A |n‘I sda fég/xfnlsc%hlisen F’rcgﬁ? ,&s@g&ﬁnggg‘)émﬁe% ak’?eﬂ%mz'%sﬁﬁ& s A
or, in whi 8sH2ECH;, £F 3, AR? BR? AIRERY AOORT Cd)NRgﬂprS@ENF'{'zW%Wﬁc@P{d are
selectedfro S02 or NNR 8 in which'R8 is selected

from - hyﬂ?@&s@reé??ﬁa%&')éi'%fﬁw and ke salertad Hemi hdaogsn phiower afitylid wi t h
one or sevgyglis Rpf:eroatoms chosen from O S, S(=0, S02 or N, cycloal kenyl
optionally Interrupted with one or several heteroatons chosen fromQ 25 S,
S(=0)) S02dpY isNNH; | ower al kyl unsubstitut ed or substituted with aryl,
het er ogr vyl ycl oal k op nal | y43i.Nnt rru £d W|th one Qr several
het erog{ oné)gﬁ%e'é?ﬁ%%ﬂmé % &él 'Fil) hygyegesekeMy| optional Iy
i nterrupt egﬁ("lsté‘c@élécﬁbséﬁ’ﬁ%hﬁ".“ heteroatom; chosen fromQ, S, S(=0)) S02 or
N, CN, NR 9R2, '

3 2 Ad
A1 Al__AZ A1/A\A2 A1/A A\A5

N

in which,

1 1 1) orl L

A', A%, A, A* and AS are the same or different and are selected from:
20 - a carbon atom, unsubstituted or substituted with 1 or 2 groups, identical or
different ,selected from lower alkyl, OH or F, or,
- an oxygen atom;
- * represents the carbon atom which is shared between the cycle A and the
backbone cycle containing X and/or Y;
25 - 2 atoms of the cycle A, which are not adjacent, may be linked by a 2, 3 or 4
carbon atom chain,
provided that:
- not more than one of the groups A', A% A® A* and A® simultaneously
represent an oxygen atom;
30 for the prevention or the treatment of disorders for which therapy by a PDE7



WO t12/07.176.1 PCT/ EP02/ 0359~ 3(1 C(=ONR 9R2, OR 9, C(=0)R 9 or C(=O;CR 9
in which R9 and R2 are identical or different and are selected from '

hydrogen%(,g/@g\%& al kyl; - A3 is selected fromO0, S, C G@E@po2osker S02,
or NR 8 en A andlor A2 are C(=0) 2¢pr when Y is Oor 'S, wherein R8 is as
defined above; 5 - * represents the carbon atomwhich is shared between the
cycle A and the backbone cycle containing X and/or Y; - each carbon atom of
the cycl e Ahiitordsialevantut ed or substituted with 1 or 2 groups, identical
or different, selected fromlower alkyl optionally substituted with OR2',
NR2' R22, COOR2' or CONR2"R22, lower haloalkyl, 10 CN, F, =0 S02NR 9R2,

OR 9, SR 9A @efeDyedRydupfcOrgsudB obforiiBizdM3 of (11l \ethost fh whidhR2 are
i denti cal ora%i R‘zere‘r;l)t(ﬁ and are selected from hydroq%ep,or | ower, al k?/I
opt i onal | y 8 d¥st® a0l /¢ theoseme qirgifferent andcmgre-Ry, itwyligh R ds isglastadt h
R2' andsR2%qp4-e identical or different and are sel ected from hydrogen or

| ower alkyl, and, 15 R 9 and R2, and/or, R2' and Rte, together with the
ni trogen at om t bydidigen, t halpgen.e GN NISDLH,c MO 0EFy,a OR?, t BR8:- NRARS; eDOR?,

het erocyclic ring~s22 Of C whi ch are no dj acent, may be
| i nked )l;y a 2, %QRE g‘g)t atséﬁﬁ%?% R 'Ha‘%h'ﬁg F%n?%‘% ﬁ%éf@dhwsmely
het er oat om chosep diffefdril. afd OreNseldeted Fonfiafydrbgén or e B! (dptiBnaiP Of

the groups A, A2, A3, A4, A5 and AG si rmltanegr)‘usly rseprese7nt atc{@teroatom
the cycle A doesubsfituteshwithrhatogen,t Gin SO4hr®Bh GOORS, INRMR, §QNR°R’ or

hybri digati on stat boA. pref erre U f oun of .formula (I

g?/oup hﬁ whi ch Q'E’?&% §3,'rp‘5¥§fc(?‘>$ 3’,‘8575%8?9@55&%61%‘ %ﬁ@@%@@g e s

wher ei n when X2 friogn ﬁyﬁog@ﬁ(br%wéﬁa%ﬁh BRY then X5 is not a single bond; 30
Preferred conpounds of _tornul a (I?ﬁare those in which) a) X~, X2, X3 and X4

are the same or RiiandRintogatbenwishdbe diitregen atam to whichrtbey aeel linked, cast
it rogen atom 4y 8 440 SsfHerdd nefiofkbo o550, 4 5 0 P oS @
- lower alkyl, lower alkenyl or lower alkynyl, these groups being
15 unsubstituted or substituted with 1, 2 or 3 groups selected from halogen,
CN, OR?, COOR?, NR®R*, SO.NR?R* or C(=O)NR®R* in which R?, R® and
R* are the same or different and are selected from hydrogen or lower alkyl,
and,
R?® and R*, together with the nitrogen atom to which they are linked, can
20 form a 4- to 8-membered heterocyclic ring;
- the group X°-R® in which,
- X%is selected from a lower alkylene or a single bond, and,
- R%is selected from phenyl, pyridyl or indolyl,
these groups being unsubstituted or substituted with one or several groups
25 selected from Q3, heteroaryl or lower alkyl optionally substituted with Q3 in
which Q3 is selected from:
- halogen, CN, SO3H, NO,, CF3, OR?, OC(=0)R?, C(=0)R?, C(=0)OR?,
NH-C(=0)R?, NR®R*, SO,NR®R* or C(=0)NR®R* in which R?, R® and R*
_ are the same or different and are selected from:
30 - hydrogen, lower alkyl unsubstituted or substituted with one or
several groups selected from halogen, OR®, COOR® or NR°R in
which R® and R’ are the same or different and are selected from

hydrogen or lower alkyl and,




- GCR, in which R is selected from - Q, or - lower alkyl, |ower alkenyl
or lower alkynyl, these groups being unsubstituted or substituted with 1, 2
or 3 growagoidyrh - the group X5-R5 in which, - X5 is sel gefppddzyy - a
single bond) - |ower alkylene, |ower,al kenylene or |ower alkynyl ene,
optionally interrupted with 1 or 2 heteroatons chosen fromQO, S or N, , the
10 carbon atons of th s%dgrgups bei ng unsugstitut ed or substituted with 1
or 2 groups, identic Rt podiont R sand R edodatben BitB, theRGitrodBs Ritom=) =S

or =N-R6 in which R6 re.the r djfferent and are sel ected from
hydrogen or |ower al @W‘ tgﬁ&,%rgh%q’gggg?@%?e % Bsmeqinared ﬁg@&qygﬁwpg.

cycl oal kyl optional | whioht ey wohetin baevirttvoHeteloatsm¥isklecied RomPD, 8 or ré ,
het er oat ons chosen frog}sv . .S or N, cycloal kenyl optionally interrupted with

C(=C} or with 1, 2, 8P Sy heotHPstitedwithr om O S or N, or a bicyclic

roup, ghese groups bei . | i titu i or. 3
grougs gel ect gd flroom @?%ggﬁﬁﬁmqéég%legv@§@?lgm '%?%I@néﬁﬁs%et% ed
¥Mth 20 ﬁBd i n whi ﬁhl Q]twong\le@atam géggﬁednﬁodtgrzOdiO?.&er?%r)l@Cm(zhi@Otg gggplbg%ed

rom - rogen, hal ogen, ..CN, , - , = = , ,
S(=0) R2) )|<|R3R91) QR2, %%tﬂlﬁd %@'mm‘% ONR3-Q R2 in which Qis
sel ected from C(=NR). ChFsder Ak %pti%ﬁaﬁf s&?&ﬁut@d'\r@ths§h%%ﬂ¢z'* gﬂ% ﬁﬁf’ge”

R3 and R4 t he I f are se

or |ower alkyl and R2, 4 are same or er'ent an ected
from - hydrogen, - |owrCQOR/IinohiclhhiRilangd Ritace thgisathenot Hiffeter®)and are
(CH2) ~3aryl, (CH2)"heteroaryl CH2) ~-cycl oal kyl optionally interrupted
wth (326:10) or wwth 1 3§eg?Ct%dﬂ8&broatorrs chosen fromQO, S or N or

(CHzZ) "-cycl oal kenyl optiongldry interrupted with C(=O or with 1 or 2

het eroatons chosen fromO, S or N, in which nis an integer selected from

0, 1, 2 or 3; 5 WD 02/ otqwer alkyl optiopallyzsubrstitytesbpith/QR 38 CQAORashigh Bups
bei ng unsubstituted or su | i 3 groups selected from

hal ogen, CN, SO03H, CH3, S%?%&é%y\fo%éﬁl , NR6R , C(=0O NR6R or
SO2NR6R , i n whi chRR@ndR!' Sgethiet WithetheatiBogen eidih &5 Whichrhidyare lifké® e
from hydrogen or |ower alkyl optionally substituted with one or two groups

sel ectéd from OR tRadt- Qkmsmberedheterasyaliorang: whiehdmnay centain lopgeer
al kyl, and, R6 and t tiner with the nitrogen atom
to which they are Pﬁbg%?&%gﬁqsf%%ﬁg&‘ﬂ%g gb?re'\ln‘ber ed heterocyclic ring,
whi ch may &y as C-Rhén whidhR' eseleomddnemdaidesderr) HalayerQCN, NSg=SD,CHQ2 or

g i ¢SO Gl Gl Ot S N e D082 mONR R Gy SONB IR O Whigh R and
which may BaqRUse thelsamha\bt Biffrdr YRl atb'98lect&d from hydrogen or lower alkyl;
20 c)XisNH;
d) Y is NH;

e) Z' is chosen from NR'R"" in which R'® and R" are the same or different and

are selected from;
- hydrogen, CN, C(=0)R™, (C=0)NR"R", OR",
25 - lower alky!l unsubstituted or substituted with one or several groups selected
from OR™ or NR"R",
R and R being chosen from hydrogen or lower alkyl, and,
R' and R'®, and/or, R'® and R", together with the nitrogen atom to which they are
linked, can form a 4- to 8-membered heterocyclic ring which may contain one or
30 two heteroatoms selected from O, S or N, and which may be substituted with a
lower alkyl,
f) A is a cycle chosen from:



- a lower alkyl optionally substituted with OR, NRR', C(=ONR R' or COOR
in which R and R' are the sane or different and are selected from- H, or,
- | ower (ﬂi/ AQpyional Iy substituted with OR or COOR in Wﬁﬁp(ﬁ/d_ﬁmhydrogen
or lower a ? and, R and R' togethgg with the nitrogen atomto which they
are |inked, can forma 4- to 8-nembered het erocyclic ring, which may
contain one or two heteroatons sel ected fromO Sor N b) Xis NH 25 c) Y
is NH d) Zis chosen fromAQ S or Aln which R 3 is hydrogen or CN;, f)

Ais a cycle h P A2AA§B\~AZAor , in which, VO
02/ 07-475. & EPO2/ 35 4 3 A2,/ A4 and A5 are the sane or
di fferent an are ecte romO C(=0, SO S02 or AR 8 in which

R 8 is selected from -, hydrogeor, aryl*, heteroaryl, cycloal kyl optionally
i nterrupted with 1 or 2 heteroatons chosen fromQO S) S(=0, S02 or N,
cycl oal ken{fi WE'CBpti onally interrupted with 1 or 2 heteroatons chosen from

o r Per ot FOARIAAS el ke RhE a5t Bkl 6Rd A g e 1

aryl, het eroaryl ytl oa optiona rrupt het er oat ons
chosen from O Scaﬂ@m@)ator&&%mbsﬁtutedok eabktetotdd with itosrad gyoups!, &entiphlest Wi t h

1 or 0 hetero ns_chose 02 or N, CN, NR 9R2,

(= C))NRéQRZ OR 3@0 m@yﬂegpqg,ﬁ l@)"ﬁ?a@yli ﬁ%vﬁf hoR 9 and R2 are identical
or different angn%rxg éﬁ:laggﬁ;,ed from hydrogen or lower alkyl; - A3 is
selected from % , SO or S02, or NR 8 when A and/or A2 are
C(=0 or when” Yeplsaselntattﬁ caﬂbenemtnan&mrssashaiedlbwdeabdhe,cydzl'éAamd the
represents thg lgmbon c:l| Lch argd bet ween the cycle A and the
backbone cycl &3¢ %109(' HH“% Of dach carbon atom of the cycle Ais

nsubstit ut ed | Hferent
unsubstitu 205toﬁ+¢t@rtthtetay%rém Whucﬂh Sfe RotUadjHesnt, hftnbé %k?@g@ %2%,"??:06?2

selected from |l ower al kyl "optionally substltuted w th O

or CONR2' R22) catheerathed ekaiRyl , 20 CN, F, =0, S02NR 9R2, OR' 9, SR 9,
C(=OOR 9 or Cé(g R 9R2 or NR OR2 in which R9 and R2 are identical or
different SFQ'%Y 1ected from hydrogen or |ower alkyl optionally

substi tuted widthnidrd' thahRén&235 tH&Ir8upSTA COMRARZ A% anahAT lkirhgitarfstiisijR 2

are identical or different and are selected from hydrogen or |ower alkyl,

and, 25 R 9 JieRresENt aREYPENRIOMand R22, together with the nitrogen atomto
WhICh they are linked, can forma 4- to 8-nenbered heterocyclic ring;, - ~ 2
atons of the cycle A, which are not adjacent, may be linked by a 2, 3 or 4

car bon18t oM preférred\gioup ofegorhgourisesfriopheld (M bh éllll ) Bed theoatieo in wh@hen, MX,om O,
Sor N 30 I‘OVI ded that: - not nore than one of the groups A, A2 3.1 A4
and AS si it Enebusl4s and A are as disclosed hereabove wherein When X, is C-R" and R

is X5-R®, then X° is not a single bond;

Another preferred group of compounds are compounds of formula (1) in which,
20 a) Xq, Xz, X3 and X, are the same or different and are selected from:
- N, provided that not more than two of the groups X;, Xz, X3 and X4
simultaneously represent a nitrogen atom, or,
- C-R', in which R is selected from:
- Q1,0r
25 - lower alkyl, lower alkenyl or lower alkynyl, these groups being
unsubstituted or substituted with one or several groups Q2;
- the group X°-R® in which,
- X3is selected from :

- a single bond,



represent a heteroatom WO (12/(17.~75.~ PCT/ EPI 12/ 11359.1 3.~ - the
cycle A does not contain nore than 2 carbon atoms in an sp2 hybridization

state. Avwapeiensgd group of conpounds of formula (1) is g, ,whi ch
X~, X2, X3, Xa, X, 5Y, Zand A are 3s disclosed her eaboaP@meg?/edﬁn“v\hen X2

IS C—R‘ and R is X5-R5, then X~ is not a single bond; Mre preferred
conpounds of fom-ul aq@%ﬁ are those in which, a) X,, X2 and X3 are the sane
or different and are alkylengni lewer alkendene cre tbviay alkynylene hygtiogainy

hal ogen, CN, SO3H, NO Wth 192 CQOR’Z) S02CH3,
S02NR2R3 in which R2 gﬁ% @egre 1A Sa%@@%ﬁgn%%?p éqm%'ﬁg\géﬁbt%from

hydrogen or | ower al k9t l\bptihenedadby)nsatbatﬂ bﬂtl@e%rbhpbdiéﬂ?@ms@kt tG8% or
COOR6, NR6R , S02NR6R CSHRNRSR‘ in which R6 and are t e sanme or
different and are sel ﬁl&?%ﬁ t,ep ANGgoh pvaraluaroupscyidentinal, orediffetert |

togethe§ with the nitselBerRdEHom SRB‘M.‘)R@hNFﬁhﬂV ﬂée-!sacf}kenﬁﬁﬁ@w{@];gﬁa & to

8- menbered heterocyclic¢ rin - Tower alk ‘| ower
al kynyl , these groupsRba@rad gosamsthdlffetﬁmcbrmt asallgsleictadt &drrvmkldjlrogenzoror 3

groups sel ected from&we%%?@rlma% SO03H, OR2, COOR2, NR3R4, S02

C(=O) NR3R4 in which are the sane or different and are

sel ected from hydr Rjds smledtedeiroml ki, h@t@i?’@argt3 (%g aﬁ§ft ftp?gﬁélgﬁrint%hpte he

nitrogen atomto which they are |inked, can
heterocyclic ring; Withi{GEQy eupiths! R, Oh3vhﬁtel’oatomxt‘choseee‘rcomt@,de 1832

or ‘Tndblyl . These Soacne waeREerdBbienall s EE iR ER R 1. 223”‘”'

groups 30 sel ect ed3hetero@mé ehes@nfrym OF S| 8y&D), Hdsydr RPSF 2B
substituted with Q3 in which %gs sel ect ed CWv\o 8%/ 07R’Ji'w°-%'°“p'

PCT/ EP02/ 0359- 4 351NESRYTO4Rs b usisohstinted ocrsypsmted SBh-Qy&RDr FHVeRIR2,
C(=0 OR2, NH C(=0 2NRRA ol R4 in whic . d R4
are the sane or diffe gﬁ%%gen é@tre sel ectegég W-éhy'gt”géeﬁp‘ﬁ%&s%ww
unsubst i tut ed or ssubdtitutededth\@QBh one or ' 5 several groups selected from
hal og CEG? which R6 and R are the sane or different
and aer sel ed} & WQ&] R%R?%%W'@P g pr difiejentang are sebeciedfrm andl or) R3
and Ra, togethefy, dmﬁgntmogéﬁ reReNGt g't_p whi ch they are |inked, can form
a 4- to 8-nenbere et erocyclic rlng ﬂ d Whi ch may contain one or two
¥ &R

het er oat ons sel@& e@G(FEONRG, C&0)O SEHQR MIRIBE, QURSIQINRIRF WiRh, - a
b L0, rember o MRYR! B KRG 9 e e 80 ! SRR 15 ot
lower al kyl, orer SOy, R is selected from hydrogen or lower alkyl and R%, R® and R* are
20 the same or different and are selected from:
- hydrogen,
- lower alkyl optionally interrupted with C(=0), (CHg)q-aryl, (CHa).-
heteroaryl, (CHz).-cycloalkyl optionally interrupted with C(=0) or with 1
or 2 heteroatoms chosen from O, S, §(=0), SO, or N or (CHy)n-
25 cycloalkenyl optionally interrupted with C(=0) or with 1 or 2
heteroatoms chosen from O, S, S(=0), SO; or N, in which n is an
integer selected from 0, 1, 2 or 3;
these groups being unsubstituted or substituted with one or several
groups selected from lower alkyl, halogen, CN, SO3H, CH;, SO,CHj,
30 CF3, C(=0)-NH-SO,-CH;, OR®, COOR®, NRPR’, C(=O)NR®R’ or
SO,NR®R’, in which R® and R’ are the same or different and are

selected from hydrogen or lower alkyl optionally substituted with one or



15 - a lower alkyl optionally substituted with OR, NRR', C(=ONR R' or
COOR in which R and R' are the same or different and are selected from -
H or, -Weuesyakyl optionally substituted with OR or CG4qEpPodsah R 20

i s hydrogen or |ower alkyl and, R angl R" together with the nitrogen atom
to which they are linked, can forma 4- to 8-nenbered heterocyclic ring,
whi ch may contain one or two heteroatons selected frgmO S or N, b) X4 is
C-R in which R itvegreupsseleciec figmrOBe COOR agiRR AN whiok R sodd®¥are2s

SO03H) CH3, CF3, R2. . NR2R3 quRZ CONR2R3 or S02NR2R3 in which R2 and
R3 are the sane S%&ﬁ’@&!‘eq{t'c"e{ﬁ'aa‘ ¥e39g1 ected from hydrogen or |ower alkyl;

c) Xis NH, d) Y iRCNrd R}, ahd/sr, RIaseNRF regeRer ittr ththifogen whork lio Rhich s
hydrogen or CN; . 30 f) Ais a cycle chosen from WO 02/07-17S-1
PCT/ EP( 12/ 0359. ~ 3thexoangdliniedacan farm -4z ta8=membered heterogyicia ring, whichno

. A3, Ad and A5 are %.ngo di r f RO = arbon
atom uhsubstitut ehtbS’r su |gtc§qeu{)r{alg\?d'wﬁ€t%rc%?§rp§f%é:cg%€g'?)ﬁfgé%‘fI a?)'gsré%{mb

di fferent ,sel ect ell, andiwhichvenaysdekglibstidledwith, or, - an oxygen atom - *

represents the carbon atom whi cB@i s, shared bet,weenhi%Re cycle A and the

backbone cycl e cont aithfnp &maemperedyheterosyghc,irgd, grhigh iy eprialn oRg eEveyr e

not adj acent, may be {4 r kg wvdded
that: - not nore thanﬁ%ﬁlgﬁg?mtgﬁgleé}%cggghAéf § fﬂMkﬁ@ﬁg&b%ub@ﬂ@t’édﬂ

si mul t aneousl y repr eswith adowexgiggdnoat om 15 A preferred group of compounds
of fornula (1) is a group i ich X~ 2. X3 , G -2 & e as
di scl oggd her eabové m&v@qrﬁ&%p%ggélgs@%tutgq(ﬁ% Oﬁ NE Si(Fﬁ)gHﬁg PS ot
a single bond; Mst peefaeT ff WIHEPRIMERD OR” fREMHeA shinle F &diff&eme drid Wit ch,
20 a) X~, X2 and X3 are the sane or different and are GR, in which R is
sel ected from - hydregjeetedifedndgen, CN, OR2, in which R2 is selected from

hydr ogen or | ower al kyl;,- _|ower alkyl) |ower al kenyl or |ower alkynyl,
t hese groups being 25 uﬁgﬁﬁstituted or substituted with 1, 2 or 3 groups

sel ected from hal ogen, (verSSIRYH optBRAINCEWitutblRIFh ORBINDBIRR o which(R MR3RA

in which R2, R3 and R4 are the same or different and are selected from
hydr ogd® or | ower al kyl hydiagen Reloavaf atly! andget her with the nitrogen atomto

which they are Iinkad, CaRG0ther WMt the nitdgBh RIMA6SHIBR HRE\PEECHriked! EAY:

form a 4- to 8-membered heterocyclic ring, which may contain one or

two heteroatoms selected from O, S or N;

20  b) X is NR®, in which R? is selected from,

- hydrogen, CN, OH, NH,,

- lower alkyl, lower alkenyl or lower alkynyl, these groups being unsubstituted
or substituted with cycloalkyl optionally interrupted with 1 or 2 heteroatoms
chosen from O, S, S(=0), SO or N, cycloalkenyl optionally interrupted with

25 1 or 2 heteroatoms chosen from O, S, S(=0), SO, or N, aryi, heteroaryl,
OR™ or NR'R" in which R' and R" are the same or different and are

selected from hydrogen or lower alkyl;

c) Y is selected from O, S or N-R*, in which R" is selected from:
30 - hydrogen, CN, OH, NH,
- lower alkyl, lower alkenyl or lower alkynyl, these groups being unsubstituted
or substituted with, cycloalkyl optionally interrupted with 1 or 2 heteroatoms
chosen from O, S, S(=0), SO or N, cycloalkenyl optionally interrupted with



WO 02/ 07-47S-1 PCT/ EP02/ 0359-~ 37 b) X4 is CRL in which R is selected
hydr ogen) haI ogen, CH3, CN, OR2, in which R2 is selected from hydrogen or
| ower al 02/ 4725 1S NH d) Yis NH 5 e) Zis chosen fropgfeps/B854NR 3 in
whi ch R ydrogen or CN;, f) Aisja cycle chosen from A2 Ad A -A2
A~A~AZ A Aor) , inwhich, - A, A2, A3, A4 and A5 are the sane or

different and ar,e Ietedfromcarbo 10_ato bstituted or
substituted witH ?ﬁ-ﬂg hetefo art%'ﬁ'ﬁe@lé;ﬁ@g {¢ra Qa%borgﬁ 930 icN. asylshetegepryl,

between the cyclgrA @HNH’%“hﬁq)Meﬁquaﬁ{oeR@%F 3 : toms
of the cycle A, which are not adjacent, may b ? tﬁ\i gn-i)é BPQ’yFHr 'Yto?nql%ggr bon
atom chain. 15 PPECELHEE, hydrogewor lk®eantkykd are the sane or different and

are GR, in which R is selected from - QL) or - |lower alkyl, |ower
al kenyl or |ower alkynyl, these groups being 20 unsubstituted or

. substit 6t ed)®d lsfchbseﬁfmmEI-GNmpE) Qor NRhR WhieHR s Blectedbbmh, - X5 is
selected from- a single bondg_| - a |l ower alkylene, optionally interrupted
4

with 1 heter oBYHRECRNHE e PN o%ﬁybh%e@ﬁaylwyclwky@m@neﬂymnenrrnptadaww
h | R ' h
neteroary UL SRkl Balghle LRCEILHBNRE, 8. Kb Of N W O 2

|S ?t 8; r ug(t) (23d vxopﬂror@ly@h:)errupted hwith che or @vbﬂlgt?ﬁt@t;@tgg\%hg%egpﬁgfﬁuggi a8
or i LO

t hese groups §E‘q be@y&('téggm aPﬁqw&%&R&uﬁ Ph 1) 2 or 3 groups

sel ected. f ro%\@r aIR?It ﬁh@@ﬁé’d{t fed droé’iﬁfstlﬂ{&&{ Pvnﬂ%dé)&aéé\)’erﬁp@%:ug tﬁ&? W

@3; in which are e sane or rent and are rom5 -
hydr ogen) haltb@esa)me:mdlffmentSﬂﬁi—Wh&ch@REsema " ENRY R, SR2, S( O)R2

=0) - NH SQ2s CH3 R4 R3
|Cg s)el ecte r%'m) 6(%?9 l&i&@n%&%éﬁqteé%&a%%xc@og@ é’ét'@\ﬁf% RﬁWl e gen
]9; O:T]O\/\ﬁ(r) ?'ér?ﬂljFﬁgng)rg%er%ltrﬂﬂfé miffodes atdif t6 MMctPthedl dreainkBY, 84 fdthfa SeGCt ed
8- r¥lembgered heterocyclic ring which may contain one or two heteroatoms chosen

15 from O, S or N, and which may be substituted with a lower alkyt;

e) A is a cycle chosen from:

4
1 1 2 1/A3\ 2 /A_A Az/A A
A A—A" A A

Qk)k)v \/

in which,
20 - A', A% A% A5 and A°® are the same or different and are selected from O, S,
C, C(=0), SO, S0, or N-R"® in which R'® is selected from:
- hydrogen, aryl, heteroaryl, cycloalkyl optionally interrupted with one or
several heteroatoms chosen from O, S, S(=0), SO or N, cycloalkenyl
optionally interrupted with one or several heteroatoms chosen from O,
25 S, $(=0), SOz or N,
- lower alkyl unsubstituted or substituted with aryl, heteroaryl, cycloalkyl
optionally interrupted with one or several heteroatoms chosen from O,
S, S(=0), SO, or N, cycloalkenyl optionally interrupted with one or
several heteroatoms chosen from O, S, S(=0), SO, or N, CN, NR'°R%,



- lower alkyl optionally interrupted with C(=0)) X-aryl, 4-heteroaryl,
X-cycloal kyl optionally interrupted with C(=0) or wwth 1 or 2 heteroatons

chosen f R4y S(=C, S02 or N, or 4-cycl oal kenyl optp@pgbkdozs94
interrupted wth C(=0O or with 1 or 3jheteroatons chosen 15 from O, S,

S(=O), S02 or N) in which - 4 is selected from (CH2)~, |ower alkyl

interrupted with one heterogtomselected fromO S or N, |ower al kenyl or

| ower al kynyl, theS4=QINBYRBORI®of(F0)RYl gr SYHGIORIR & whiidh R'Swmid RPKy!

OR or NR R' in which .and R are the sane or different and are

sel ected from higr ggé;#gg}w&o%eqlﬁ%qem@pgar%sg@c f?‘?ﬁ"é’@’é’t’o%@? atloser @kt o,

1, 2, 3 or 4;.- ACleséledt i u ta 0 1Rse | 1 or 2
e ool D2 PEaoR SO S0g0r BB Wigh s A2

groups selected fraom | ower al k\ZI hal ogen, .CN,18 , SO03H,
C( =0 NH S02CH3, atsRE(=@heRehenEiy) R@r SrerereindREd sR-defined abOVBD2NR6R , i n

- whi ch d R« ' | d f hyd
lover aPkyl opt | oereRs REEpbot Al Win B heoq 52y eh Be el Adtd By o
COOR or NRRe i nbabkdnercyohel cB8tatriing Wyalidigew; or | ower al kyl, and, - R6 and

R, andlor) R3 and R4, together with the nitrogen atomto which 30 they are
linked, can for fR&" £2rQQn dtom ehtheseydie Aeisstipibstitutedhgr substitutedayiti drarad n

one or two hete ; ed. fu. = 2 X d i.ch, m
be substituted \?Athg’ I%tﬁggo&: ﬁ}ﬁ@%%ﬁ%@ﬁ@é;{@ﬁg}ﬁ&&e%&j@] -O@PH?W g
which n is an i stbstéutesewitht @R?Y, rR?'R*, 1CODRHdoBCONRZ'EE2 IBwer haldatky!,

8- menber.ed het erg i C.ri [ g ntai,hh one _or het er o

sel ect 2@ from O,C?\gygr 5 ahgg‘&m%bﬁaﬁﬁg&séggl TR %QFOWB?JREFEW ,

or, 5 - a lower Ry kO A f 200 f At 1 ' = " or
COOR in which 'ﬁ'maﬁd %p&vgggalﬁhzagg% oérﬂédﬁgpﬁer:ée'm@ﬁgrgﬁe&deﬁgbfgﬁﬁdgm -
H, or, - lower &oRrylhydmdemar llgweuiadkyl optiodaly shbsituted GABKORT' WNREIRR i s

10 hydrogen or | al kyl sholR. and R.,t0 r wi.th the nitrogen atom
to which they a%ﬁrﬁkgﬁ,&o&@?’l Ror ip Whigh RS QRMEF%@%F@FBEQK{W%“@%,
whi ch may cont aipfe g8lect¥d froh HYRFSGSRbOBIer BlISH I from O S or N 15 A
preferred group qf cog%gunds of ;orrrulgz(l) IS a group in which X~, Xz, X3

and X41%are as & 'sénd Aed/entRY canchBF%itagethenwith the rdtréyematbniRto mdicks- 85,

then X5 is not i hal ngl: fe I Xi w3 and. X4 are the same or
different and a ee%) a 'ﬁkgﬂ’%ﬂgkﬁﬁa% %@egat?eéé%@&%%rpwﬁqm_nn@i’ or - |ower
al kyl or | aver gtblngof thet dyete AJWhidh aRehodadiasems dyube finRéd YRS D1 8 Wrer
with 1, 2 or 3 fluor atons, ORS, COORS or NR3R4 in which R3 and R4 are the
same or di f f ecaFRONat@M: cbaidawbichanay berintejatnied withr 1 heiaspatom shesen free and
R4 together wdhgphR.nitrogen atomto which they are linked, may also form
a 6-nmenbered héterocyclic ring, which may contain one or two heteroatons
sel ect 0 f rppovideadthalt

- not more than two of the groups A', A% A3, A* AS and A® simultaneously
represent a heteroatom;

- the cycle A does not contain more than 2 carbon atoms in an sp? hybridization
state.

25

A preferred group of compounds of formula (1) is a group in which X4, Xz, X3, Xa, X,

Y, Z and A are as disclosed hereabove wherein when X, is C-R' and R' is X°-R?,

then X° is not a single bond;

30 Preferred compounds of formula (l) are those in which,
a) X4, Xz, X3 and X4 are the same or different and are selected from:
- N, provided that not more than two of the groups Xi, Xz, X3 and X4

simultaneously represent a nitrogen atom, or,



- the group X5-R5 in which X5 is a single bond and RS is selected from
aryl, 30 preferably , phenyl, heteroaryl, preferably pyridyl, or a bicyclic

group, p%@f@m% i ndol yl, these groups being unsubsti tutgdrepoulstituted
with 1, or 3 groups sel ected from@g, in which QL and B3 are the sane or

different and are sel ected from WO 02/ 07-~7; ~ PCT/ EPI 12/ 0359-4 .111 -

hydr ogen, hal n, : - OR2, C(=00ORz, NR3R4, O)NR3R4 or
S02NR3R4 i n m@?sﬁ @'ﬂg&:ﬁ%s gﬁdefrqrﬁe sane or different and are sel ected

from - hydrogemQ1,/orS - | ower aI kyl, 4-heteroaryl in which Q4 is selected
fromlower alkyl |nter{ ted with one heteroatom selected fromO, S or N
and (CH2)" i n- wiPWer nakkyl, o dower eglkendelarcilewet r atkyay!, 1théseor gupishesesin

groups being un e th 1 or roups sel ected Sf’rom
| ower al kyl, %%gg{;_ﬁﬂi%ﬂg&@i@%%&% P% J‘gl 'gor NR6R , in which
- R6 and R are-thbegmrmx Riiifi fndviemt and are seI ect ed from hydrogen or | ower
al kyl optionally bStlk %GE with one or two groups selected from OR, COOR
or NRRe in which dﬁ&e cted KoMy dr ogen or | ower alkyl, and, - R6 and R,
and/or, R3 and R4, IQ@aghdierbgidih the nitrogen atomto whi ch 15 they are
| i nked, can forma 4- to 6- rrenbered het erocyclic ring, which may contain

one or two het er oat-olweepbyiene, f lower Gilkenpienarst Wwerh alkgnylenes Witohaly ed
with, - a 6-nenbered ocvcli,c rin ich may contain one_or two
het er oat ons sel ect ed ﬂ'ﬁ% Ef‘%ir Kﬁana %ﬁ%%%ws&@eaatfmmt%sv@w athewer
al kyl, 10r, 20 - a | oweartdd S t

y r rkkﬂon%’b'f @l'i@éé gr(ﬁ}ﬂg bdih lﬁ%u%gt}&ft@?ro)é r#ggﬁ{alt%q o

C(O)NRR or COOR in which and rethesmeor
selected from - H, oMith- 1IO(D\A?egl'QinISyidamcaboadiﬁyeraubsenettécﬁﬁom SR®BRST

COOR in which Ris hy a apnd R t oget her Wit h
the nitrogen atomto whi t'ﬁjey' r& Fﬁﬁé v@yhhﬁge @nd Breafsethegdsame or

het erocyclic ring, mdﬁf@r@ﬁﬁlan‘(pélfeaééleélééfl‘y h o(@% 9 ted fromO
or N. A preferred grQup of conpounds of ormnuy@r g‘%{rs&ggg% 'Ebﬁﬁ whi ch X, ,

X2, X3 and X4, 30 aFe iaseleded dxxa ands é@mmerymeymmylmumuysmerﬂptmd R

is X5-Rh, then X5 i (o) U2/.07. 47 PCT/ EPO2/ U3; 9. 1
L4 A gz?eferred groﬁvp')tno (ﬁ%ﬁggg‘ﬂ st? Pﬁé?' é%%atpm%é?%qe M08 ond,  x3
and X4 is CGR in wbymbalwenylsobu@lnsatgemtmubtedt Rehotheos @}rWIthdqntz Cé% 30r
different and are CR in which R is selected from - Ql)

al kyl, 1ower al kenyheroatoms chasepdiam Q, rﬁ@&'\bpbaﬂucwbrﬁgoumsubstl t ut ed_ or
substituted with 1, thfes® grauBs DRy FsubstitliEd B RUBstitidPwith 1%' & groups 'S

sel ected from
selected from Q3, heteroaryl or lower alkyl optionally substituted with
20 Qs3;
in which Q1, Q2, Q3 are the same or different and are selected from:
- hydrogen, halogen, CN, NO,, SO3H,
- OR? OC(=0)R? C(=0)OR?, SR?, S(=0)R? NR®R?, Q-R?, Q-NR’R*, NR%-
Q-NR’R* or NR-Q-R? in which Q is selected from C(=NR), C(=0), C(=S)
25 or SOy, R is selected from hydrogen or lower alkyl and R?, R® and R* are
the same or different and are selected from:
- hydrogen,
- lower alkyl optionally interrupted with C(=0), (CHy)n-aryl, (CHa)-
heteroaryl, (CHz),-cycloalkyl optionally interrupted with C(=0) or with 1
30 or 2 heteroatoms chosen from O, S or N or (CHa),-cycloalkenyi
optionally interrupted with C(=O) or with 1 or 2 heteroatoms chosen
from O, S or N, in which n is an integer selected from 0, 1, 2 or 3;



- a single bond, 10 - a lower alkylene, optionally interrupted with 1
het eroatons chosen fromO S and N- R5 is selected from aryl het er oaryl ,

cycl oal k ally interrupted with ¢(=0 or with 1, 2,. er oat ons
chosen fro =0, or N, ¢ oal kenyl optiona Interrupted wit
h fwog%“‘gﬂ S(Z0), S02 ys! oal kenyl op 1Y F&"Bg% d with

C(=0) or with 1, 2, or 15 3 heteroatons chosen fromOQO, S, S(=0, S02 or N,
or a bicyclic group, these groups being unsubstituted or substituted with
1, 2 or 3 groups sdhess grbupsobeind)unisabstitatedybr s.nbé.mm@d witkyll, 208t Bafralipy

substituted vvlthQ3 i ch or different and are
sel ected from 20 - ﬁ@tﬁ) om ﬁ%qgﬁgz C'&ﬁaﬂﬁzb CHaprr s, %@@@ &

=O OR2, SR2, S B¢ SN 6 R3R4
g& N??S QR2 in WI("II ?E] %l ?sgggfsd%ro R"jlf\l%%wé?% %d\lg%}e tg% %y
sel ect ed from hydr sjehifferent angr arg R@lectﬁddfrm hyrBoged drdlowes alkrﬂ Gpilmaﬂ

tertonted i th crubsttuigh Wi Bnear v UL SHectes T G KOOSR sr NIRRT T
interrupted with C(lﬁ@)wmfRmﬁ&Riathﬁjeréﬁbﬁﬂiv@FBalghoéﬁd‘ fromQ S, ${=0,

S02 or N) or 4-cyclpoal ke opt| ally,interrupted wWith C(=O) or with 1 or
2 het er oat ons chbsg:ﬁ Rroﬁﬁ' o;p d:é) tOSQQW(BI’WIth thenmtchgen ato:tpttowshlch

selected from (CH2 u et erqgatom s ct ed
fromQO S or N,( I oz/t\g? E?d kc%‘hl 1{(())V\H'/‘é‘ré.‘t Q‘# kynwbré{%@?g ed'P8¥PE§ i1k eh
optional Iy substit unza;dcmttaim oraner two MElefSktdms. seldetdd Rei BP2/AN209. 905 62

al kyl, or NRR in whic R' are the same or different and are
sel ect é'@Rf rom hydr &% éﬁ'dd’f’h'Fg\H@y%?WtPSt'wteﬁ Wih an integer selected from 0)

g oups 5 sel ect ed 1ol sner e pered REEREYCRChRG Rhich Hi pttafbodl P pgn > 2
C(=0) - NH S02- CH3, m&at@@ﬂ%mscs@@lﬂﬁfronm% orQ{ =pd\iRhich may Se2dREktuted n

which R6 and R are th% ame or dllfferent and are selected from hydrogen or
| ower al kyl optional I‘Q’ g@ VPt AK¥e%%i t h one or two groups selected from OR,

COOR or NRR$ in whi.cha Rvsidalkd cptibnafy Sk ORI RERK Y (= "
and R, and/or) R3 and R4 tgget heP Iqv%a’th ttﬁgsﬂlv?irhogen athﬂSn )é( %N%Rt REG

are |idBed, can form GODRY i SvhietRir sad W3t erecthel same g, dlﬁdanenh aray are
contain one or two he% %9 ;Iqms selected fromQ S, S(=0, S02 or N, and
whi ch nmay be substitu 15 - (CH2)~-@B, in which n is an integer
selected fromO, 1, 2 apflg, and 6 is a 4- to 8-nenbered heterocyclic ring
whi ch may contain one or two heteroatons selected fromO, S or N and which

may be substituted wit hlevercaikyl qltlnwlly gbstituted the@Ra@n@DQﬁm whigh R} is
substituted with OR, 20 COOR in which R and R' are
the same or different ﬁad?()?eer?é'é ecte l‘g'écrin - H or, - lower alkyl

option@0ly substit LR emthR’t togaih@'rwm nitroglan @tertOSvH‘iMdtmeéreqrnkde\@én
aIkyI and, 25 R a O?Ché th the nlt{o en atomto which they are
li nked, can form a rRemegradbetesrcyelic &ng; W@'Cmm%hc%i?'”c@?ﬂ 8fn

one or two heter Oatt\ﬂg‘f’le%bﬁfbttﬁsdselected from O, S or N;

b) Xis NH;

25 «¢)Yis NH;
d) Z is chosen from O, S or NR" in which R is hydrogen or CN;
f) A is a cycle chosen from:

3 A=A
A2 A1/A\ A/ \A5

QU N

*

» OF, )

in which,



fromO S or N A preferred group of compounds of formula (I) is a group in
which X~, X2) X3 and X4, 30 are as di scl osed hereabove wherein when X2 is

CR and lﬁ%@i %9-R5, then X5 is not a single bond, VO p&f/ERm/03544

PCT/ EPU2/ ( ~3 A preferred group;9f conpounds is the group in which one
of X~, X2, X3 and X4 is GR in which R is hydrogen while the others are
identical or different and are CR in which R is selected from - Ql, or 5

- |b over al Iéyl-orAlA\?\eA ankyAiyae mbﬁngoodmr@ajar:gj aresstdslet:t'eglﬁm %s, C,
substituted with,1 r gro a n_qf. W , COORS or NR3R4 in
whi ch R3 and R4tq b)tﬁg) sﬁ?ﬁe o'ngw Rgrfa Sﬁieétgfgﬁfed from hydrogen or
over alkyl; RS anchyiftobeachlf hatbida &élk@%ﬂoﬂb%ﬁt&#e&%ﬁmyo .

linked, may 10 also forma 6-menb ere eroc
one or two heter oamwoetores;tdmsammamoe NS, -S¢=6), gS@upoKSNREr:yctoaMenyh X5

Is a sipgle bond a o omp ary, r ef rabI hen

het er oar%yl prefer %t@ﬁgw @@rrﬁpg odgw{g] Epyer |3c ttﬁ?%rﬁ’ﬁ °'B§ 'Eﬁgﬂl i)/' %"h&yl §I'
t hese groups being s(ag,)psoztouwed or substituted with 1, 2 15 or 3 groups
sel ected from @3, |n whi ch and are the sane or different and are

sel ected from - hal @gernalkmnst&ﬁ@tu ad |y Isubstitpted ‘(!(tﬂ@}’mbetth cycleathyNR3 R4
or SO02NR3R4 in whi %tlgﬁal&mm%%pﬁdd anﬁm t1h8[ Sf‘&tt%roﬁdrﬁg ec’f &ﬂ{ﬂar@ @ s

selected from 20 - al k eroary

sel ect ed Lr ?m I ;)vverS(amyISh(Dfltcm NJpcymbarM(éﬂiyl Ooiﬁtldlﬁﬂlgr ?némpteel adthed bfoﬁ’n o]
S or n CHz)~ in | nis an integer selecte romO 1, 2 or
t hese d?’oups bei ng Netreatams (ehased, frophdPi Sut 8FA. tﬁoﬁ 6‘? ng)u 3B 20

sel ected from | owerc@lSMiR™® BH Cpg@)_ WQ r?%i% RER6R7,
in which R6 and R a(rebmhe g:heégr éz(f rent a dégre seI ected ronﬁydrogen
or lower alkyl opt meadérytwahbsdlffemm(mnw:;tre selmtedfrbnmh@rogesos&itheekyl;from
OR, COOR or i.n h an are hyd 8den ar I al k a

R6 and R, an(I?R%3 'SI§§ 8 gSngr( &x*t f}-‘(ﬁ? tqr%%rls \é}41oa’§b€ﬁpbﬁ t hey
are |inked, can draia(e® fbrv&rerﬁvri@@erre%&teﬁ{ RW%'dstéﬂrigﬂ Bvesh may

contain one or two heteéroatons selected fromO |ch may be
substi t1® ed wt H,reprasents iy eairbmmeatqmmclfmshamaamween 4dhé cyeletfernd the

e ool L M BB ARG 7Y et 7 3t oms sel ected from O
- each carbon atom of the cycle A is unsubstituted or substituted with 1 or 2
groups, identical or different, selected from Ilower alkyl optionally
substituted with OR?', NR?'R??, COOR?! or CONR?'R?, lower haloalkyl,
20 CN, F, =0, SO,NR™R%, OR'", SR, C(=0)OR'® or C(=O)NR'"R? or
NR'™®R? in which R and R? are identical or different and are selected
from hydrogen or lower alkyl optionally substituted with OR?!, NR?'R%,
COOR?' or CONR?'R?? in which R?' and R? are identical or different and
are selected from hydrogen or lower alkyl, and,
25 R and R%, and/or, R*' and R?%, together with the nitrogen atom to which
they are linked, can form a 4- to 8-membered heterocyclic ring;
- -2 atoms of the cycle A, which are not adjacent, may be linked by a 2, 3 or
4 carbon atom chain which may be interrupted with 1 heteroatom chosen
from O, S or N;
30 provided that:
- not more than one of the groups A', A%, A%, A* and A° simultaneously

represent a heteroatom;




- a lower alkyl optionally substituted with OR, NRR') C(=ONR R' or COOR
in which R and R' are the sane or different and are selected from - H,

or, - | oW odhieyd, optionally substituted with OR or COX j LGR<3 1S
hydr ogen or ?ower al kyl and, R and R together with the %ﬁ/ﬁg(ggﬁngtomto

which they are |inked, can forma 6nenbered heterocyclic ring, which may
contain one of two, heteroatons selected 10 fromO or N. A preferred group
of conpound i e[%'%?‘ St qopdain rrfiedhBaZecarhomatans iBansptRybiidizaforeh R
i s hydrogen. gdfatdreferably, X3 is GR, in which R is selected from-
hydrogen or hal ogen) preferably Cl, or, - X5-R~in which R5 is a single
band and R5 is aryl, preferably phenyl or heteroaryl, preferably pyridyl,

i onal | ' (£ h h whi ch h
a1 orent ” ARHPRIA Do Y oSk 15 R AY Gy O ehioh 0K, oo,
- COORZ, BIR2R3.Z SREMRERBasaibcdBaREeh oW ivhBrei whBH ﬁ%ﬁ’/ﬁﬁ-‘i@!ﬁ@r B ILTRxE | s

different and are sel ected from hydrogen an ower er &b

C-R, in wihemXRis nof assinglethends r om hydr ogen or hal ogen, preferably C . 25
Preferably, X3 is GR in which R is hydrogen. Preferably, X4 is CGR, in
which RL is selected from- hydrogen, halogen, CF3, Ol ower alkyl, COORZ

or, - | oweMerelpréfeaedicondduyds b vl ?pamthbscgﬁzwhi@m?z or S02NR2R3 in
e

whi ch R2 30 d)g?sna;%the sane or different and are sel ected from hydrogen
and | ower él)a{}} A2 @ a1 they sameomrdiffersmd 2nd388-C-R'5 irPwdicl Rb iy seDsébteds
CGR, o Wigpt R is selected from hydrogen, hal ogen, CF3, nethyl and

nmet hoxy. Preferably) Xi is GR, in which R is selected from5 - hydrogen,

hal ogen, pr efer Aptiipgeh, dialéigen,ORN, SORM, NOSRTIEONBERS SR2WNRPRSRICERE R3
S aryt onne: SRR CBNRED Bkt SRR nywnioh &erahst B2 are oho o) o
optional 1y I ntect Lot ad i TR Ql2qetag fiant hybrodin, B B @b B lisnbom o
S, or N, in whisubstit@Qed withel kalogen,f rCi) (OR®) COOREr NRERY| go%mﬁwbt&d

Bl kynyl® - n'1 s ChONRegal Caichdtnd Roarethasameay dfferebt enbees aeleciss

bei ng unsubsti tﬂbﬁﬂhwrogéh%%@r?k%%%ﬂ ower al kyl, CN, C(=0) NH S02- CH3,

OR6, SO03H, CONRGR~, , | , in which and R6 and R are the
sane or differeR antiRar togstharowith the oitrdyer atpem to wHichwiieyahikey linkeahtdapnal | y

o whi ch they altS F ikt heibetsd PelBBeysic i895- nember ed het erocycl | ¢ ring.
oy be subst tuted L oD e OF e AR These > BeuPs Cpeint "
from 0201) 2 andNSbsiifidedsri substinted with freftrrdgrounseselegtad icomi ajoger,ch
TRY COnt 21 1 OGRS R BB RS SHNKRR § oT-BinRORT MG TREY be
R® and R* are the same or different and are selected from hydrogen or
lower alkyl, and,
R® and R*, together with the nitrogen atom to which they are linked, can
25 form a 4- to 8-membered heterocyclic ring;
- the group X3-R5 in which,
- X°is selected from a lower alkylene or a single bond, and,
- R%is selected from phenyl, pyridyl or indolyl,
these groups being unsubstituted or substituted with 1, 2 or 3 groups
30 selected from Q3, heteroaryl or lower alkyl optionally substituted with Q3 in

which Q3 is selected from:



- COR or lower alkyl optionally substituted with OR, NRR', C(=ONR R' or
COOR in which R and R' are the sanme or different and are selected from

hydr ogen 0§ ob/@¥ye%y al kyl; 30 - lower alkyl optionally subsy) i th CN,
SO03H, ORS, NR3R4, COORS or CONR3R4 inswhich R3 and R4 ar e%{:ﬁ/gﬁ@g}%&or

different and are selected from- hydrogen and, - |ower alkyl optionally
substituted with OH COOH or NH2 WO f12/U7~7S. 1 PCT/ EPO2/ 113s9-4 . ~G -

t hﬁ gr oupt X5- RSI [ halﬂge]?h O, 89H, INID@&CBJ, @Rérﬁl()@ﬂD)R?ﬂ]gt@D)Rﬁt ?Y*GBTBR@'. With
a heteroatom sel e n i s_sel ected from'aryl,
het eroaryl, cycl oﬁ'ﬁ'&(:@%{mﬂ%‘ygm%}pﬁf@(iﬂmﬁ%e&i@wmh R1¥,t R*andR* or 3

het er oat ons chose@rdtHd & or Jiffreht . optionally interrupted
with C(=O or with 1, 2, or 3 Fletreroﬂftgﬁs c%@éﬁ? romoO S or N, these

groups bei ng unsubsthydiegen,olowerm sikyl usrsubGREted GOSBSstitutethiwith Rehé sor

htroged atom o i sterlcyolbs sdRREr o ABeR AOKTS GOOR R DR in

heterocyclic ring) wahieh RBuneoRT airé tRE&saRhe DAQYfSERT RAHCAR sabeehefofr om O
(CH2) ~- B, 1 n whi cﬁ nis an

or N, and which may be substituted with, -
i nteger sel ected frdwdiogen oploxer akyland. 6 is a 4- to 8-nembered

het erocyclic ring whi 7C .N@n 4t et erpat.ons .sel ected from Q
S or N and which my%%@hsuggbﬁruﬁgoaen\ﬂo&’ ggqegb%rwgﬁléﬁ?)m%weﬂ "de)- R

or a I_owe\rm al EyIR opt ngumlthyysréﬁamkédmad fmgﬁ fafm szrhl&ngéred%ét(%}d%zci%dﬁﬁ,
COOX' | iC and R' are the same or different and are sel eCte om
hydrogé® or | ower al Wpich may sostain spe\or two heteroatems selegisidcrorr O, 8 asdN ect ed
from hydrogen, hal 0ggRd Wi ﬁ]fa?tﬂeysu%g@ﬁqcﬁ{v?t or OR2 in which R2 is selected

from- hydrogen) - |ower alky uns e'&' or substituted with CN,

C(=0) - NH S02- CH3) OR6, 8GBlHhH 8aPeRtbaved NBEROCYChAS rm?%hmruaﬁiagze@hmin one or
A-tetrazol e, 4-norphqling, gl-furan, ?-isoxazo e, in which, IS
sel ected from | ower al &‘Q’P hefeatomsceeiarted fiom Qe ARd & &R bem O,

S or Nand (CH2)n in Wy e8tifitdF [ sgj ected from1l and 2; these
groups bei ng unsubstituted or S\lAJ/ stail%tg'gﬁkw ?’lh CH3) OR6 or COORS, in 30

whi ch ® and R7 are  heasower alkyldiptibeakynsulzstitited eitheDRG INRIR'T O ONR'®RYen or
CR. inahich R e xerasO0m, Wit R aadls) e e samercripen oo rrazo- 1
- X5 is a single bond) seldled fropheny! or pyridyl,
- H,or
- lower alkyl optionally substituted with OR or COOR in which R
20 is hydrogen or lower alkyl and,
R’ and R” together with the nitrbgen atom to which they are linked, can
form a 4- to 8-membered heterocyclic ring, which may contain one or
two heteroatoms selected from O, S or N;
b) X4 is C-R" in which R' is selected from hydrogen, halogen, CN, NO2, SO,CHs,
25  SOsH, CHs, CF3, OR? SR? NR?R?, COOR? CONR?R® or SO,NR’R? in which R?
and R? are the same or different and are selected from hydrogen or lower alkyl;
c) X is NH;
d) Y is NH;
e) Z is chosen from O, S or NR" in which R is hydrogen or CN;
30 f)Ais acycle chosen from:



- optionally substituted with a |ower alkyl, and, - substituted with

C(=O NR3R4 in which R3 and R4 together with the 5 nitrogen atomto Wnich
they are Wwhipksflssf orma 4- to 8-nenbered heterocyclic ring ygfghﬁ&

contain one or two heteroatons selectgd fromQ S, §(=0), g and

whi ch may be substituted with, - a 4- to 8-nmenbered heterocyclic rrng,
which may contain one or two 10 heterp at,oms selected fromQO S or N and

whi ch nay be ubstruut ed Ah alo A”M\kyl or, - a lower alkyl optionally
substi t ut ed —O)MR'R' &% COOK in which R and R' are the
same or diff re sel cted rorn - H or, 15 - |ower alKkyl
optionally su strtut dvm nvx/mch Rrs hydr ogen or tower

al kyl and, R and R’ together V\mrh t he' nityogen atomto which they are

| i nked, can, f a 4- to 8-nenbered heterocyclic ring, which may contain

. one or two fe ;P(a;?orrs selected fromO S or N 20 Preferably, X2 is CR
in which R.ispAX®RA? Ah iné henyl , -
optional ly subst’i t ut ed V\na'tmhAa%rlr%t‘ﬁrésférﬁg%é%é@bﬁts%ﬁ@?r% selggte\%%[ C( O) NR3R4
in which R3 anmd dRgathsgeatant, unsubsmtbtedrmrtsutgmtuted witht D owRi grbup aiertical or

| i nked, §orma 6- roc lic rin hrray contain one or two
nrtrogené atons, an g%i‘r %I?Qﬁg |at"f)11-géHvﬁrt a 6- nmenber ed
heterocyclic ri rgh oxfyerhatdy, contain one or two nrtrogen atons 30 and which

may be substituted with a lower alkyl, or, - a lower alkyl optionally
substituted w tFﬁmﬁsenthﬁhﬂcaer&@}mMﬂcbns stard betweenctheRychnd &id aie t he
same or di fferﬁéﬁkb@ﬂg CSIEFe C%(?.'It?ﬁ&/r\%%ﬁbﬁ@ﬁal-l H, or, WO 112/07.17S. 1

PCT/ EP112/ 0359~ ower y substituted with OR or COOR in
which R is hyd atpms of thevpeled, kyhichade nBt ad P@eﬁ{ rh&\d Bk Nk é)‘yhabh%
he

nitrogmatomto which they are |inked, can Torma rrenbere terocyclrc
ring, ch rre@aré‘éﬂtag?fﬂ Al or two 5 heteroatons selected fromOor N In
each of aII Ry of compounds defined above, the follow ng
substrtutrons are urther preferred: Preferably, conmpounds of the invention

are conpoundsnof rhorenthan (dne of GhBr glokpabhy, AX iAS, M4 and A® simultaneously
represent an oxygen atom.

15 A preferred group of compounds of formula (1) is a group in which X4, Xz, X3, X4, X,
Y, Z and A are as disclosed hereabove wherein when X, is C-R' and R! is X5-R%,
then X% is not a single bond;

Most preferred compounds of formula (1) are those in which,
20 a) X4, X2 and X3 are the same or different and are C-R', in which R! is selected
from:
- hydrogen, halogen, CN, OR?, in which R? is selected from hydrogen or
lower alkyl; '
- lower alkyl, lower alkenyl or lower alkynyl, these groups being
25 unsubstituted or substituted with 1, 2 or 3 groups selected from halogen,
CN, SOzH, OR? COOR?, NRR*, SO,NR’R* or C(=0)NR®R* in which R?,
R® and R* are the same or different and are selected from hydrogen or
lower alkyl, and,
R® and R*, together with the nitrogen atom to which they are linked, can
30 form a 4- to 8-membered heterocyclic ring;



Preferably, Y is NH Preferably, Zis O Preferably, Xis NH, Y is NH and
Zis O 15 Preferably) Ais selected fromcycl ohexyl or cycl oheptyl,

opti onal hyohpbaprsupted with C(=0) or O and unsubstitut edpef/ppihiskdst ut ed
with CH3, OH or OCH3. Preferably, A i;s selected from UI’ISUBS'[I tuted

cycl ohexyl or cycloheptyl. Preferably, A is unsubstituted cycl ohexyl.
Preferably éé LS. m Y. is NH_Z is Oand Ais unsubstituted cycl ohexyl. 20
Pref erabl y % fsiSNerR vinj whign R'Zisj selested hydragen., hetagen: Eittsc N, dDR%yih whidh i s
CR in whiph; i i ., Inwhich R is selected from
hydr ogen, hgl 'c??eeglé)eét%?%@wngﬁﬁwﬁggr&jrgw 5%5'25 In the followng and in the

f oregoi ng t&xf is NHL ogen i ncl udes fluoro, chloro, bronp, and iodo. Preferred
hal ogens ar&)YF.a@ .Cl. Lower alkyl includes straight and branched carbon
chai ns haviTrg {591 to 6 carbon atons. Exanpl es of such al kyl groups

i ncl ude gret is éidyeh. frd r 13 - Ut yke. Lower al kenyl
i ncl udes st%vght dz;sﬁd fgérggh%gymrg}gﬁ?gnﬁré%mgﬁbg’eh}\?i%%’ from2 to 6
carbon at onft AdB@ @icle eheserofiemdoubl e bond. Exanpl es of such al kenyl groups
are ethenyl, 3-buten-1-yl) 2-ethepylbutyl, 3-hexen-1-yl, and the |ike. wW
O 112/ (17~7aul RCT (1352?&_IA.\I 9 Lower al kynyl includes straight and

branched hydrocar icalA havifig from2 to 6 carbon atons and at | east
one triple lond s of \such jal kynyl groups are ethynyl, 3-butyn-1-yl,
propynyl, 2-bytyn-1-yf,

i ncl udes a | ower al kyl

3-pentya=1l-yl, and the like. 5 Lower hal oal kyl
asodefi ned ahove, substituted with one or several
hal ogens. A _preferred hal oal kyl is trifluoronmethyl. Aryl is understood to
refer to aHn?ﬂ'B tic carbocycle containing between 6 and 10, preferably 6,
carbon atons. M, pPeAsr ALEnaiAf argitABLante 8P @itirent SiPaRA UL B Farbon
to of whi ch

aromatic cycles which have from5 to 10 ring atons, from
ar e i nd@penderftpissensidistituted emst hstitytestyitie &k sting of O, S, and N.

Preferred hetear e 2.:3 0r 4 heteroato in - 0

6- menber ed “ar On’%?):i- %4%%3#&@5% 8@0"&""@%}11? ﬁpﬂrﬁgsb%ﬂ’v@ef‘gﬁ?a“zy&?ee?‘ ?ﬁ’é they1
t hi enyl and t Heackbbee CECléfdbhtaiﬁing»ChﬁéJdﬁw; contain from3 to 8 carbon
atons. Exanpl es of such groups are cycl opropyl, cyclobutyl, cyclopentyl)

cycl ohexyl ,~ cycRigmes ol theapyrle yc vdtieh wre nobadijacentemay bedioked byeal2, B
that in a bacl%l% gmﬁ@h%ﬁ] carbon atomis replaced by an heteroatomor a
group as defined hereirn. For exanple, in "cycloal kyl or cycloal kenyl
optiondbly interrupted with C(=O or with 1 heteroatomchosen fromQ S,
S(=CG, SOZJQr N’ t%e term"interrupted’ nmeans that C(=0 or Y het er oaf om
can repl acd8aPWok1aKonfao®Nd Ke are toe semenen different o asedenik, irwhizb R

nor phol i ne |9efRIRRS fgmne. Cycl oal kenyl includes 3- to 10- nenbered
cycl oal kyl containing at | east one doubl e bond.

- Q1,or
- lower alkyl, lower alkenyl or lower alkynyl, these groups being
20 unsubstituted or substituted with 1, 2 or 3 groups Q2;

- the group X°-R® in which,

- X°is selected from :
- a single bond,
- a lower alkylene, optionally interrupted with 1 heteroatoms chosen

25 from O, Sand N

- R® is selected from aryl, heteroaryl, cycloalkyl optionally interrupted
with C(=0) or with 1, 2, or 3 heteroatoms chosen from O, S, S(=0),
80, or N, cycloalkenyi optionally interrupted with C(=O) or with 1, 2, or
3 heteroatoms chosen from O, S, S(=0), SO, or N, or a bicyclic group,



Het erocyclic ring include heteroaryl as defined above and cycl oal kyl or
cycl oal kenyl, as defined above) interrupted with 1, 2 or 3 heteroatons

chosen 25vdugmseds S, S(=C) S02, or N Bicyclic substitueptprp@iBEdt 0 two
cycles, which are the sane or differggt and which are chosen from aryl,

heterocyclic ring, cycloalkyl or cycloalkenyl, fused together to formsaid
bi cyclic substituents. A preferred bicyclic substl tuent is indolyl. 30 Sp2
hybri di zati on st at. 1e5€-QT0HRS heine unpubstiteted orydubistituted ivdth $1 Atoe (Bgﬁbups

trigonal instead ofgl I hat th arbon . at ons .
hybri di zati on state aregqaﬁ kegmt e %5%&?8% @yfgpﬁ'ﬂ%"&oﬁﬁ@ﬁ@%‘?@&"% th
. one of these threeQ&;ons. WO 02/ U7: 175 PCT/ EP02/ 03S9.1 50 Preferred
conmpounds ar e;

Spi r of cycl ohdQA¥UCh Qv Q2.Q3 arejthe sares qurifierentiand are{selegted from

+ 6' - Met hgxyspiro - hydro)qw nazolin]-2' (1" H)-one,
Spi r o[ cycl ohept 2?\ &)?@H 6{ ég} ?ﬁ)cf’l’é) u'nazolin]-2' (1" H)-one,

eﬁ?lﬁﬁ
ZS' l;)/ﬁt h0f<ys_p| rE) cIQﬂB@?@}R@- I:(#O)()Rz fR |.E’.(1;!=dl’)R5e q(I(ﬂa)ZN:H Bbggbl?} NR3RME,
- Phenyl spiro ui nazol i_n] - H) - one,
8" - Met h)c/)xygpl ro@é@ @e@&aﬁe '% *Qé@“ﬁ Qrg Eié d%w. WhicHI Qn]s selgated) frome
8' - Chl 4 )
T- chl o?g)g;?:{)fgz%ﬂEZ?gﬁ@yi ( Sz(O? Sdz' 'éqé ;qw n@éﬂdn?éﬁgﬁw oﬁgﬁ
- chl or ospi r o 894 R5hBx and-R* arethe same dr Wdrerbtwdrarecsleledtec?frbm H) - one,

-met fwl spiro(cyc e-1-4'-(3",4'-di hydro)qui nazolin]-2' (1’ H) one,
-chlg(%(ospl ro[cyc“%ﬂgggﬁe 1-4' - (3,4 -di hydro)qui nazolin]-2" (1" H)-one,

- bronospi r o[ cycl xRy Ilo;ﬂtlorfaﬁg |erT|‘ﬂ!p|dejWﬂ1q€'L(“ nagdgh:}:]rflz Cﬁ%lf%r%ﬁ/é

-fI uor ospi ro[ cycl ohexane 4' - di hydro) q
- et hyl spi r of cycigtfeselanikyl - @ptl@mllm mt@rnwptmb)wmm nE&£=0) nbr it H) oone,

, 8" -di chl orospi r pl@y Gl BR*Mseh flom S <F s dbrsygroo)gruhn 24 c;/cloaI{(enyl one
, 7' - di chl or ospi r optiyredlighiaterngtdd 4ith( 8(=8) of i1 0dagi RagR)dtéths ZHokek) - one
,6' -W chl or ospi rH5PEYV@1 Sh8ERk -SOzor N ain whicki hydr o) qui nazol i n] -2' (1' H) - one

?i olosp! rof eyl ohexane O 4¢ SpiRcée gy (G NS AT Rte &g g 8"
- Bronospi r of cycl obut anéeterdatdrd’ se%ct@hi Iirmlm @081 sraRIolavadr alkeAyIFbr R
- Bronmospi ro(cycl ohept a - one;

yd [
- Br ono- 4- et hyl spi r o] cfﬁ?%‘ﬁb%ﬁé@e _QTQUPSI Qe'nirgogg‘ilﬂl Ay G %#MQ&)WIWJ lower1' H) -

one, 8'-Bronospiro[bicycl " '
]octane-2-4'- (3", 4" - di hy(fqum nazof\l Ij-l Jn Wh‘cﬂ)R and R" are the same or

6', 8" -2 chl or ospi r o[ cycl alifeerentarid ére$éiéctéd fmmmdnqu;mcnaawér akyR' (1' H) - one

On_eChl oro-6" -1 odospirof cyclohe me%eger sele ctggfrom bdl hgd:)[ MUI nazol | n] 2 (I'H-

8' -chl oro-6' - met hoguse! gralip¥ Betng 1iMdabstithted 3r stibsHued W14 §2304ioths2 (1

H) one,

8' -chl or o- 6' phenWQi@@ted[iE?ml tovegst allkgl; hatoger' CH, -Gl y8Oal g SO, i OF 5, 2' (1"
Ig'}- gﬂleor 0-6'- phen QW c,s)%%xgﬁe' QPR(SC(ZLO)%l hVﬁT B)qﬁri ngi%'ﬁliﬁ] S (1'H

WW®- I~ U100 00 Ul

) - one,25 SOzNR"’R7 in which R® and R’ are the same or different and are
8' -chl oro-6' - et hyl spi ro[cycl ohexane-1-4'-(3',4'-di hydro)quinazolin]-2'(1'H
) one, selected from hydrogen or lower alkyl optionally substituted with one or

S B one, © b Db SRGXLRIS R GR0R o Rl W UNGH RO R -2
8" -chl oro-6' - (4 pyhiydwgéﬁpr [oWerydtk@hgncane- 1-4' - (3', 4' - di hydr o) qui nazol i n] - 2
*'(1' H) one,
6|( {]ZDZ car1 blc_)|;<yphenng apd R epdiospR? andyRY, deastherowith she pitrogen_-atomyterwhichui naz
olin one
"6 -(3- 3(:(far boxyphenytlhfey é"?c"r’?f‘%‘r’ o%%rf rf'%rfncycﬁ'otﬁex'ghe@tl?rgd-Q%er,oz?yg"ﬁ:i rﬁny%r%m%ui naz
oI in]2' (1' H-one, Maycbhtaimofie-of two heteroatoms selected from O, S, S(] =0), SO or

H- i ndol - 5yl ) spi ro[gycl phexane- 1- 4" 4' dlhydro) qumazolln 2"(1'H) - one,
8 -chloro-6'-(2-p 1%1va5 %r"B?EQEISb' é%ﬁ?ﬂé’-"lﬂm - di hydr o) qui nazol i n] - 2
"(1' H)one,

8' -chl oro-8'-(3-di nmet hyl am no-prop-1-ynyl)spiro[ cycl ohexane-1-4"-{3",4'-dih
ydr o) qui nazol in]-2' (1" H)-one,

8' -chl oro-6'-(3-nethyl am no-prop-1-ynyl)spiro[cycl ohexane-1-4"'-(3", 4" di hydr
o) qui nazolin]-2' {1 H)-one,

8' -chloro-6'-[4-(4-nethyl-piperazi ne-1-carbonyl ) phenyl ] spiro[ cycl ohexane- 1-
4 (3 4 - di hydro)qw nazolln] 2 (1 H) one,

o ~ T L I e o o



8' -chloro-6'-[4-(4-(2-norpholin-4-yl-ethyl)-piperazi ne-1-carbonyl)-phenyl]s
p| ro[ cycl ohexane-1-4'-(3',4'-di hydro) qui nazolinJ-2' (1" H) - one,

8' -chl or uS oz AdA- (2- m)rphol i n-4-yl -2-o0xo0- et hyl PCT/EP02/03594
) pi per azi ne 1-car bonyl ) phenyl ] spi ro[zgcycl ohexane- 1-4' - (3", 4' -di hydr o) qui na
zolind-2' (1" H) -one,
8" -chloro-6'-[4-(4-( ydr oxy- ethoxy) et hyl ) - pi per azi ne- 1- car bonyl ) - phenyl ]
spi ro[ cycl ohexane-"1- &“H é 0 highip ds éﬂl'ﬁ'@ﬂér ﬁﬁﬁeﬁleckﬁoﬂ)oohe? and :2 and
9' - Chl orospi ro[ cycl oh@(@qu;l ni %:] u azol i ne
9' - Chl or ospi ro[ cycl ohexane- 1- %nbérgg'r%té%g)(é? nrlPrW@i@ﬁ @#g'[ 42 b] qui
nazol i ne, two heteroatoms selected from O, S or N and WhICh may be

g'zbﬁhlngrospi rofeycl OE%&Qute% W|th Sf'owgr allgy}l ha/dro)] [1.2,4]triazol o(4,3-a]quin

- Sgln ' ;)[ cycl ohexane-.1- & tolr afkyl SptivsIg) substitded ith OR', MR epzelRIR 7o{ 6' H
8' - Chl or 0- 5' - met hoxy 58 @B} Eywhish&k and-R'"- are thg'same ot differen) and rane skiested2’ { 1'

H) - one)
5',8" -difluorospi ro[cyrcr] ohexane-1-4'-(3',4'-di hydro)qui nazolin]-2' (1" H)-one

- Hor
8' - Chl oro-5' - et hyl spi ro[cycl ohexane-1-4' - g IXdro qui nazolin]-2'(1'H
) - one, - lower alkyl optionally subs |tuted wnthO OOR in which R is
8' - Chl - (nor phol [ myﬁrtydémla%ﬁgfkglloérﬁ'd ohexane-1-4'-(3', 4" di hydro) qui
nazoliﬁ? 2' (1 H) -

8 -Chloro-® ahghﬂi"dngeuhler ofithythé oitegencatdmio-wiach theydirbYidked aanfarala 4]t02' (1'
H) - one, - . .

8' - Chi or o- 8RR, Neferoqyglic BRg.rhieh M1atesniain.onespr.tye heterogtams pelpgtadnazol
in]2' (1 H)fr‘BH?O SorN. , ,

8' - Chl oro-6"-1000-5" - met hoxy- spi ro[ cycl ohexane-1-4'-(3', 4' -di hydr o) qui nazol
inl2' (1'H) - one

|8I n]CgI féoH?‘ Qi'ﬁ art'ne% QFOUP f)%OURtlﬂé 8# %nu%hﬁfcggegroup in \(N?uchzlxhgg 3 an& 9(‘3' nazo
8' - Cnl oro- gre é@d{séldgea PlPs ARSI RRSIATRET R BVCIFNEPRE 1sIX RS (Ren K53 Rydr ©) 9

ui nazolin]-2' (1 H)-one

8' - Chl or o- B'single bbnél hyI ami noet hoxy] spi ro[ cycl ohexane-1-4'-(3', 4' di hydro) qu
i nazolin]-2'" (1 H) -one,

8' - Chl oro-5' - (2-am noet hoxy) - spi ro[ cycl ohexane-1-4'-(3', 4'-di hydr o) qui nazol
i n] 2" (1' H) Peskerably, Xy, X2, X3 and X, are the same or different and are C-R’, in WhICh R

8' -Chl oro-5'-[2-(nmethyl am no) et hoxy] - spi ro(cycl ohexane- 1-4' -(3 4' di hydro)q
ui nazokd n] lszsqlqctﬁy fem: WO W2/117-475-4 PCT/ EP02/11359.1 S3

8' - Chl oro-5' am noet hoxy) et hoxy] spi r o[ cycl ohexane-1-4'-(3", 4' di hydr o)
qui nazol i n] 2 ( Hf one,

8' - Chl Io_r o] , Ei}odvemtatlwam'r nimwerp@tkyinghi tiadsey ajrobpg abeint AinsUiBstitdtet hyrdr o) g
uinazolin]-2'(1' H-one, . . .

8' -Chl oro-5'-et ﬁ%ﬁ‘dﬁeﬁloww e tsh@i § SIOF SfQrpel ORXGROR’ g N%?"R4Af'nd’f/'h'93r%3) qui n
azolin]-2'(1'H)

5 - car boxymet hodgo ot - R Beams or ifierpntand,are gelpotedfrom hydrpgen or Jower o
n] 2' (125} - one, alkyl;

ﬁ] -Zg?rlpgs(}/g:]gpoﬁ\é-gn& &hl t%E;gthseelv(llm ?R/ h%)é%naetom to w‘uch #1ey argylcljnrk%)dqw nyazol |
B e or o b - {3ae @A WAehinsiB HRk6HEY ARSI Swricrt méy coftard oy broh@! naz
8' - Chl oro-5' [Zth&Oamh)&jselemdMO/d)rdﬂy) et hoxy] - spi ro[ cycl ohexane- 1- 4" - (
3,4 di hydro)qu nazol i nl,s 25

3 L Chlor o 5 (2 BRRUR KSR RIRE I & eingledianshand R is selepted TamABflqui na
zolin]gp(1 H) OBfeferably phenyl, heteroaryl, referabl ridyl, or a bicyclic grou

'8 Chlgro 5' -(SBetﬁi)axy}é:aFr)b%ngyl furanl-ﬁy J/) y S)y'spyl ro[ cycl of){exange- p 4'-(3
, 4" di hydr o) qui peeferabiy uwo(yl tHpse gequps belng unsu stituted or substituted with 1, 2

8' - Chl or o- 5 - (5-cgrbox ura hoxy) - spi ro[ cycl ohexane-1-4'-(3",4'di h
ydro) qui nazol i nP! 9{"‘3“% Iﬁgpedzfré’m"ﬁé

- Chl oro-5' -|ﬁmn@rﬁﬁl1h9f¥d/m arel thE Wapcapdiffedent antd3re Setetitéy oM qui nazol i n] 2
(1 H)-one, 8'-Chloro-5"-(
Htetrazol - 5- yl met hoxy) - spi ro[cycl ohexane-1-4'-(3', 4" di hydro) qui nazol i n] - 2’
(1'H) - one,
- Chl oro- 5" - (5- hydroxy-[ 1, 2, 4] oxadi azol - 3-yl met hoxy) - spi r o[ cycl ohexane- 1- 4
' (3',4' -di hydro) quinazolin]-2'(1"H)-one,
8 ChI or o- 6 - odo 5 [2-di met hyl am no- et hoxy] spi ro[ cycl ohexane-1-4'-(3"',4'd




6' - (4-car boxyphenyl)-8"-chl oro-5" - net hoxyspi ro[ cycl ohexane-1-4'-(3", 4" di hyd
ro) qui nazolin]-2' (1 H) -one,

6' - (3-carwoxyphery!l )-8 -chl oro-5" - met hoxyspirof cycl ohexangtimg,bz-/&ﬁ'% 4' di hyd
ro) qui nazolin]-2' (1" H)-one, WO | 12/47.47;. PCT/ EPO2/ 03; 9- ~

8' -chloro-6'-[2-(4-nethyl-piperazi ne-1-carbonyl ) phenyl ] spiro(cycl ohexane- 1-
4' (3',4' -di hydr ui nazill qu 2'{1' H)-one,

8' - chl or o- 6' -] 2-"WEIPAAN ak er’f‘epk‘inllo‘ﬁﬁfp%'k)ﬁlzi ne- 1car bonyl ) phenyl ] spi r o[ cycl oh
exane-1-4'- (3., Hrdi uj | ¢ 1ebdeH) - 304 : .

8' -chloro-6'-[4-( pi’pcg%g);)%l yikgg?bgﬁquﬁqé%wr SONRR* in which R?, R® and R*

- ) phenyl ] spi r o[ c\A¢ ditrgame-ar-differedt ard drdigdieededrdrazol i n] -2' (1' H) - one,

8 -chloro-6"-] 4-_carht§,8rrg)g\gn- phenyl ] spi ro[ cycl ohexane-1-4"'-(3",4"'-di hydro)quin
azolin] 2 (1" H)-one, '

* 8 -chlobo-6"-[4-((lowet B ' it QB4 -l Vpenazl pe-.lear bonyl ) phenyl ] spir
o[ cycl ohexane-1-4' - (3", 4m&5%€gﬁg€"8§{}ﬁaﬁo P’r‘}‘r 94{% E@?%f?é{, ?rorr}/ Ig\Ber aP{(y]

8' - chl oro-5' - met hoXtesupled-with ooetetenpiaten azlovted rorboN8 dpRahd (i gl cycl

h -1-4'- (3", 4 - di ' lin] -2 “H) - ;
g- 8(1?230- 5- rre§ hoxﬁ@%@%%_@%@ﬂéﬁ?ﬁ%@g F@J&Q 2)n!1_|)22 ;P%in' ne- 4-4' - (t etr ahydr opy

ran-4'-yl)], these groups being unsubstituted o ' '
8' - Trifluoronet hyfspjro[cycl ohexane. 1- 4 L §lfitl)Q}t1l§’u(}(rag)V(\Jnlgti'I 1a 2613 AP 1 H)
“one, selected “from lower alkyl, CN, SOsH, C(=0)-NH-SO,-CHs;, OR®

B Sl #00- 6"~ cyanoews i SiNRKRY Sh URERME 4 K7 e the ShmLTb hfurnazon M -2
8' - Chl oro-5' - ( 3- di aed bglegtad frory RydroRen- Y; i I -4 - (3
, 4" di hydr o) qui nazol i n] -2’ gl' H)o- onZ IGEN" O IeREE élkﬂpéﬁtiﬂr%‘ﬂ? é.&fﬁgﬁﬁ]?&i %wﬁi

8' - Chl or o- 5' - ( 3- mePRGILHVAIroURY gelseiecthfropp @R, -GRORPr NRRhiexahieh IR 4ind( 3' , 4
"di hydr o) qui nazol i gB-2s Gt ,

8 -Chloro-5"-[2-(et 8%@&9"??&@%%9? ?lg}lrl'r ﬂB?'— et hoxy] - spi ro(cycl ohexane- 1- 4"
3(3 3 Cﬁl - di h35/ldr E))ZQl(Ji Rﬁgaotii R, -aﬁfdl(dr', R)’a@;ﬂeR‘z rEoget]her with t?e nitlro en atom {o \a/hicPS, 4
- 0-5' -[ 2- (cgrbox - am _no) - et hoxy] - spi ro[ cycl ohexane- 1-4" - :

di hydrﬁéqui nazol i nﬂ'—ef' E(%rr'e génﬁa%j@%é‘lﬂ'oﬁq éé'“ r%bered I.}1/eterocyclic ring, which
B Ot or o- 5 (2 Mekiagnasihond BhRonaERsRofi SRR IS R RARRCh ¢ (3
8' -Chloro-5' - ( 2- [ ( Braydehsubstibudedhmith 3- yl met hyl } - am no] et hoxy) - spi ro[ cycl ohe

xanel-4'-(3',4'<dihydro)quinazoljn]l-2' (1" H) -one. Anong the conpounds
ment i oned aboB& METPHEH MRIFRGYRIS HMRICh feayyspBtaly eneroretwo heteroatoms
6' - Phenyl spi reelettsd &b which may hel : [ inl-2 (1 H)-one,
& Thenyl spl Iseldute Epogilo%)?gg! %ngémﬁc'ﬁ méy b SupdtiRet iR 2bival akyl B,

' - Chi 4 ospi r 8 lewen dhkaptienallyisulisityted witth@& YRR &{s0)NRR’ 6ACHORMA
5' -chl or ospi raf(: 3 -1-4'-(3" 4.-di hydr ui nazolin]-2' (1" H)-one,

8' - met hyl spiro '%c §B§@n 9%%*’%“&-",’4"@??&%(8%&%%%# ifigM.2' (1' H) - one)

8' - bronospi ro[ cycl ohexadeorl-4' - (3', 4' -di hydr o) qui nazolin]-2'(1'H) -one,

8' -fl uorospirofcycl ohexane-1-4'-(3",4'-di hydro)qui nazolin]-2'"(1"H)-one)

5', 8' - di chf or ospi r o[ cydPWREAlNEOptioally substitutédhyith ORyor COORiimwHicH R isl) - one
5

8

8

o]

(0]

6" -di chl or ospi r of cyOYSIOSLQLIawer alklang, _ i hydr o) qui nazol i n] - 2 {1' H) - one

6' - @enyRspnd R['ctogzétbélewmmmelniﬁbgé@htcﬂﬁ 16l ivhiedy tae gl ﬁ'rélrﬁl{éc%. '&]an%') 5lgL- one,
' - Br onospi rﬁg{c cl oheptane-1-4'-(3',4"' -di hydro)qui nazolin]-2'(1 -one,
' - Br onp- 41 br%‘?@ BP%‘P@SFH? HRaxwhieh may cqriainpnedoHydr hotquiatems selepte?t (1' H) -
ne,
8' - Brormspfir?rg[%iogyél o[ 3,2,1] octane-2-4'-(3",4"-di hydro)qui nazolin]-2'(1'H)-
one,
" 6',8' -dich|lorospiro] cycl ophexane-1-4'-(3"',4' -di hydro)qui nazolin]-2"(1" H)-one
8' - chl or o- -p_rc?féﬁsgdrq%qe rapRundsf formula ) isja gmuw)larwt)iqhvha&nmsrqmm 1' H) -

. ON€, 30 are as disclosed h | ' is G-R! 1is X5.RS 54

8 - Chior o- B et hasse iereabove wherein when X is &-R) and R ja X/ uiens) isdet o+ ( 1
H) - one, a single bond;
8' -chl oro-6' - phenyl spi ro[ cycl ohept ane-1-4'-(3',4'-di hydro) qui nazolin]-2"(1'
H) - one,
8' -chl oro-6' - phenyl spi ro(cycl ohexane-1-4"'-(3":4'-di hydro)qui nazolin]-2'(1'H
) - one,
8' -chl oro-6' - net hyl spi ro[ cycl ohexane-1-4'-(3",4'-di hydro)qui nazolin]-2'{1'H
) - one,
8' -chloro-6"'-(3-pyridyl }spiro[cycl ohexane-1-4'-(3",4'-di hydro) qui nazolin]-2
"(1' H)one,
8 -chloro-6'-(4-pyridyl }spiro[cycl ohexane-1-4'-(3",4'-di hydro) qui nazolin]-2

T N---_



8 -chloro-6"'-(2-pyridyl)spiro[cycl ohexane-1-4'-(3",4'-di hydro)qui nazolin]-2
' (1' H) one,

-chl orgy§' 2/(,737411 rret hyl am no- prop- 1- ynyI ) spi ro[ cycl ohexapergpthssey - 4 -dih
ydr 0) qui nazol In]-2'" (1 H)-one,
8' -chl oro-6'-(3-nethyl am no-prop- 1- ynyl)spl ro[ cycl ohexane-1-4'-{3", 4" di hydr
o)qw nazolin]-2'" (1 H)-one, WO |12/ 117 75-4 PCT/EP(12/1135!I -~ ;()

- chl or o- & preferred gmuwot pomppoandsis-the grob ity Whidheoryé b X1 X5, cXchmd & agne- 1-
4 (3,4 -d

“chi oro- ?#AR%@HW%Zhbﬁé’%ﬁ‘f’ﬁ@%@ﬁﬂ@ﬁ%ﬁd@ﬂ%%ﬁ’éﬁlﬁfﬁ"e%‘pﬁﬂ%?@@r ohex

- ane 1-4' - (RVif'wiith RA i@ selechaz®bind] - 2' (1' H) - one,
8 -chloro-6'-[4- (2 N- di et hyl am no- et hyl car boxam de) phenyl ] - spi ro-[ cycl ohex

anel-4'-(3', 4‘ @h yWdir o} qui nazolin]-2' (1 H) one,

- 8'-chl 6' - t | oh
anecl 457 a2 MR kYT A ARpRY” R BAgR SRR TRRRG | o it ° e
-[ 3- (4- net hylunpubﬁrtatem substitthed with- RIeoy3 besupgsoapeycl ohexane-1-4' (3", 4

d| hydr o) qU| nazol [ '‘H) - one,
8 -chloro-fi' ?wa SH@/M\'ﬁmo et hyl car boxani de) phenyl ] spi r o- [ cycl ohex

anel-4'-(3", 4 d|h n]-2'{1' H -one,
8' - Chl orospiro[cyc ohe%gﬁg@zﬁbhﬂs 4' - di hydr o) qui nazolinj-2' (1" H)-thione
8' - Chl or 0- 2' - cyanoi+marsisglerbandy c| ohexane- 1- 4 -(3', 4" -di hydro) qui nazol i ne

hex;maabo (5[4;1( 4d_p ;Ihwlcﬂrjlpﬁeﬁ% &Pﬁ) ;Eg%rﬁgc w.tRVJ )h%rt]eerg%{ n? Icrhg er? yelo
-chloro-6'-[4-(4- (wa Qj”ll(g %ﬁ? OIyI et hyl ) - pi perazi ne- 1- car bonyl ) - phenyl ] s
- y

p| ro[ cycl ohexane- 1- ro) qui nazolin]-2" (1 H)-one,
8' -chloro-6'-[4- (49?’218rraelpntﬁld from WytheteroaltyhywolcpnlMdrmuamlly mmmqnhgd

LT oh ot oo - a- { aWBSTaPLEY it dx7y Ok eh DHereABms Gapoon trom b, 8)SE)
ne- 1- car bonyl ) - phewd,] 6iN! @&@d&k@hﬁwnéu)ﬂlmérﬁ;p@dvﬂtmm&@) 8rivitAz0k:, B} - 2' (

1

8' H)cmoggo 5' - met hoyhgierasgtemsichiessa from O1'S, &=0J SOk by i, or @bieycticlgrelip,2' (1'

|5_|') ) gln_e)“ f1 uor ospi r S1ESFPIMRRPRINg unsupstituted gf gubstivted with Jr 2,91 3:99URS - one
selected from Q3, heteroaryl or Iower alk l optionally substituted wnth

8 -Chl oro-5' - net hyl 530| ro[ cycl ohexane- 1-4' - -(3 i hydr o) qui nazolin]-2'(1'H

) - one,

gazglh: (r)1]r 026 ( 161&@%8#‘61 02 BB)HE Y bR Rl SeRPE%E AR derdctdd¥rof di hydro) qui

8' - Chl @0o-5' - hy dydrogem, halapen, GNNOg-SO4M - (3", 4' - di hydr o) qui nazol i n] -2' (1'

B e oro- 6 - oy QR @C&E%yce@moywoh&%1%@:4%30@%@»@@.. hazo

lin]2 (1 H) one, 3 3pd 2
8' - Chl or o- (%4 rthoﬁ h(')\) et or;y;]%pl ro %hé?(gmalcq % 2 (sglecied ﬂi? ydro) g
ui nazol in] - 2 (1 CirNG)e C(=ONCC 0 0aF $0%; R |§’G‘E|d?ﬁ@d/ﬁ(oh8a9dmg§?\ or lower alkyl

,Bnagg: ,OH) g (gzlq)%dmrﬁél ”& ﬁQ%trg?hgé {aro?[dcf}/erler? are selecteii?’fré4 di-hydro) qu

8' - Chl @igo- 5" - [ 2- ( m,grggﬂ no) et hoxy] - spi r o[ cycl ohexane-1-4'-(3", 4" di hydro)q
U|nazoI|n] 2 ( 1'H
- car boxynet hoxy- &bwemlalhybogponal[)cynemhmednwml Q(=Q)3'Q4raryi Rfddhetemanyiazol i
2' (1
‘g] - ch.l’ bgygpgpoxy @4 8))?'8?%’%&9%’[’@9& BH%BE%WSC’ “ﬂth %( Ql) i H&’)Eﬂ o) fo n%lzol i

n] 2" (1' H) - one, heteroatoms chosen from O, S, §(=0), 80, or N or, Q4-cycloalkenyl
8' -chl oro-5" - (3-sul phopropoxy) PIFO [ cy cl ohexane- 1- 4' - di'hydr o) qui naz
olin]2' (1 H) one, optionally mterrup ed with C(=0) or with 1 or heteroatoms chosen

“ 8" - Chl %,ro(l H)(Z hyqrro%beélg)_@ §82 r[r\i:yglv&hgﬁ(ane 1-4'- (3,4 -di hydro) qui na

zolin] one,

8" - Chloro-5"-(5- EthOXyﬁaf@@ﬁsﬂseiéUtQ@-fﬁwrN'('Emzf)‘,PXdWeﬁlaleDhmeﬂhpfw(m ond' - (3
, 4" di hydr o) qui nazolin] -

8' - Chl or 0- 5' - (5- car boxy- ms%rﬁgzzlmae&qi@dquor@&r@[@yé\! oRwes rRkanyl ar(lgwenr' dj h
ydro) qui nazolin]-2'"{1'H)

8' - Chl oro-5' -cyanonet hoxyl}gﬁyd[c%?(ﬁ{gyﬁsnebein%o%'gnaw Sabﬁt'tﬁro gﬁpnlg\flgfl n] 2
"(1'H)-one, 8 -Chloro-5'

Htetrazol - 5-yl net hoxy) - spl ro[ cycl ohexane-1-4'-(3', 4" di hydr o) qui nazol i n] - 2'
(1' H) - one,

8' -Chloro-5"'-(5-hydroxy-[1, 2, 4] oxadi azol - 3-yl net hoxy) - spi ro[ cyci ohexane- 1- 4
' (3", 4" -di hydro) quinazolin]-2'(1"H-one,

T a Al 7 o~



6' - (3-carboxyphenyl)-8"-chl oro-5" - net hoxyspiro(cycl ohexane-1-4'-(3", 4" di hyd
ro) qui nazolin]-2' (1 H) -one,

8' -chl or Qu§' t hyl - 4- (4- net hyl - pi per azi ne- 1car bonyl ) p ko[ cycl oh
exane- 1- %88%/['%Z$dl hydr o) qui nazol i n]p2' (1' H) - one, befiteh fiss

8' -chloro-6'-[4-(pi perazi ne-1-carbonyl)phenyl]spiro[cycl ohexane-1-4'-(3",4'
di hydro) qui nazolin]-2'(1'H -one,, . )

8' -chl or 0- 6' - (4- car banoy 1AKhe QfX] SHINRREy i1 whisha - and’ R{ saresthedisapm @rqui n

lin]2' (1'H)- : WO 4; 5 ~5..8.8 -chl -6'-[4-
iZ(r)relt R]yl - f)i pI;)’ i gun ﬁ 4-yl) %ﬁéﬁ?ﬁ%é@%ﬁ@#ﬁ ﬁﬁ’&ﬁ{ﬁq%éb?rrl%["’(‘?gr@ﬂgﬁexgnef (1 4
X 8{ 3 hI4 - di glydro% ﬂui naépl ilzjs 3h @rﬂti—:‘%&Tw?cted from 0, 1 2, %or 4|;) ) I ol I

-chloro-5"-nmethoxy-6'-[4-(4-ne - razi ne- 1car bon enyl | spiro[cyc
ohexane-1-4'- (3"’ 4?&{%%%%?‘6‘%&9”&92}0/'@&#’&;”@9' ) sghg;tjtutedywitﬂ 1 or £ SEJFOUPS Y
k 53'(-1 ICI:'I) 060- 6 - Cyanorseldutés Al bWt CAIRNARatolieh, "GN, CHis, BOYAr ASHIMAZSE, M - 2
8' - Chl oro-5' - ( 3- di (ERMMHSQz-EHy OR%YCORGIFOREr BIRRY Qlf=®INRERT 4r- (3"
, 4' di hydr o) qui nazold 6cg7 1' H) : opne )
8d rC]:Ih::c/)r ;)- )Sqw( 3- Feti%fr&ﬁgi??@@ﬂo@ﬂ%ﬁgx%e e 19me Qrofiffgrant.-andyare 3+ | 4
i ro) qui nazol i g i i i
8' - CKI or 095' -[ 2- (car boxynet hyl _Vtg’r?]gﬁg)o_réotvpll%rxalﬂlso&tlrog[al(l%lgﬁj% tgliitaer?evy' hﬁﬂ? Fé , 4
di hydro) qui nazol i nfw@ ' qreups sglested freer ARICAOR or NRR® in which R and R® are
I8' Aph:quofl ) (2- m%%&??}wﬁ?%@g%dﬁo et hoxy) - spi ro[ cycl ohexane-1-4"' (3
, 4' -di hydr o) qui nazol'i m - - R
8' - Chl oro-5' - (2-{ (Rreid ' ; andnsaRA add R Meidahervae tHd ﬁ&rb@éb{)atérﬂitbﬁmzéﬁ' ohe
S

xanel-4'-(3",4"-dihydr o}qu_i nazolin]-2' (1 H)-one. An'on%@t(he compoun

menti oned above, t Y 8l ke Qﬁﬂn&lﬂu"n%@-é@@-mﬂ@qw@f gregyclic ring, which

8' - bronospiro[ cycl =40 < (34 4 - di j i N 2+ (1_H) -ane,

5', 8" -di chl or ospi rof gy%ﬁ@xé%%ggﬂo h?%rg%ﬂhﬁﬁ%nﬂgégfmbzéf%].@ €BEOH

) - one, : I Nﬁ and which may be substittéteg vgth,) i ]

8' - Bronpspiro[cyclo ane-1-4'-(3",4'-di hydro)qui nazolin]-2'(1'H)-one,

8' - chl dPo- 6' - net ho-xyi{-if'eﬁﬁ vc'r'dﬁ'élse'arﬁblﬁlam' gger selecied fiame g di %a&fll;? 3nangd' (1
H) - one, 5 is a 4- to 8- ic ri ' i

8' -chl oro-6' - phenyl sin r (')[acycl%henggwg?rle-dﬂ?tf%qc,yﬁhq '&?%3‘?’5‘#055%‘8?/889‘51"? %T??r( 1'H
) - one, two heteroatoms selected from O, S or N and which may be

8(1c% 8:12: 6' -{3-pyri %&L@ﬁﬂé&&ﬁﬁ{%MS&S}‘%&&j (1);'4' -(3',4'-di hydro) qui nazolin]-2
8' -chloro-6'- (4-pyri dylovdr IRYIOHtoARRY 8dSstiatdd with O 7 AR QLaiNRAR b} Nl - 2

"(1' H) one,

6' - (4- é8r boxyphenyl ) QOO irpowhiohi R'odined/ BRI’ anestensante 4r différent andi dmedvetdctedii naz
olin]2 (1'H)-one, fram
6' - (3-car boxyphenyl) - EMehl or ospi ro[ cycl ohexane-1-4'-{3",4' -di hyd ro}-qu
inazolin]2' (1'H -one. HNgr02/07.17y PCTI EPU2/03sl1~ ;9 8'-chloro-6"-(1

Hi ndol - 5yl ) spi ro[ cycl ohexane-1-4'-(3', 4" -di hydrqz -8ui nazolin]2' (1'H)-one,
8' -chl oro-6'-(2-pyridyl Jawsrakyantionalasebstituted wdth @R- o GRORmwhichsi$ n] - 2
"(1' H)one,

8" - chi oro- 6 - (3- di met hy PSRN g lower kM Andy i 1 o1 cycl ohexane-1-4' - (3", 4' -di h
ydr o~ @6i n& andrR- Wgetdrwithidie nitrogen atom to which they are linked, can form a 4- to

8' -chl oro-6' - (3-nethyl am no- prop-1-ynyl)spiro[cycl ohexane-1-4'-(3", 4" di hydr
0) qui nazol iBnT\egll{e[eqL{%et%@gycllc ring, which’may contain one or two heteroatoms selected

8' -chl or o- g/ =@t hyl - pi per azi ne- 1- car bonyl ) phenyl ] spi ro[ cycl ohexane- 1-
4 (3,4 -d?ﬁ%?’d)%g%ﬁazol in]-2' (1'H)- one,

8' -chloro-6'-[4-(3-Ndinethyl am no- propyl car boxam de) phenyl ] - spi r o[ cycl ohex
rane-1-4'-(3

8' - chl or o- g)o‘ 9%@'?&&%&&1&?49%@"%@]%%‘i’f%l‘ﬁg)('%g“brgﬁf%’@)'BIWJH% Ka.f P0 Py ohex

anel- 490( 3'5rd 'aa i ) R W) A N 1 1 e Y5_R5 5
-8' -chl g?o- Garéfag‘éf(%&/ﬁegl rﬁ&g{eﬁy amwﬁ%':eg'? g"éﬁﬁ?&?ﬂ%@lmaﬂ%fpﬁ%%(yﬁ : tsh&"r’é['8§‘8F ohex
ane- 1- 4' - ( 3 sidgleddohgdr o) qui nazol in]-2' (1' Hy-one, 8'-chloro
-6' -[ 3- (4- net hyl - pi perazi ne-1-carbonyl) - phenyl Jspi ro-[ cycl ohexane-1-4'(3',4
" -di hydro) qui nazolin]-2' (1" H)-one,
8' -chloro-6'-[3-(2-Ndi net hyl am no- et hyl car boxam de) phenyl ] spi ro-[ cycl ohexa
nel-4'-(3',4'-di hydro)quinazolin]-2'"(1" H)-one)
8' -chloro-6'-[4-(4-pyrimdin-2-yl-piperazine-1-carbonyl)phenyl]spiro[-cyclo
hexanel-4'-(3',4'-di hydro)qui nazolin]-2" (1" H)-one,
8' -chloro-6'-[4-{4-(2-norpholin-4-yl-ethyl)-piperazi ne-1-carbonyl)-phenyl]s
pi ro[ cycl ohexane-1-4'-(3",4'-di hydro)quinazolin]-2' (1" H)-one,
8' -chloro-6'-[4-(4-(2-norpholin-4-yl-2-o0xo-ethyl)-piperazi ne-1-carbonyl)phe



W O 02/07-47s PCT/EP(12/ 11359~ GU
8' -Chl oro-5'-[2-(4-norpholino)ethoxy] spiro[cycl ohexane-1-4'-(3", 4" di hydro)q
ui nazol i R} B2/47474d - one,

(34 P%T/EP%Z/(B 594

5' - car boxynet hoxy-8' - chl or o- spi r o[ cygkohexane- 1-4' r 0) qui nazol i
n] 2' (1' H) - one,

5' - car boxypropoxy-8' -chl oro-spiro[ cycl ohexane-1-4'-{3", 4" -di hydro) qU| nazol i
nj2' (1'H)- dnereferred group of compounds is the group in which one of X1, X2, an

gl | ‘ri]hlzog (i % Rl ?’h Wﬁ'ié?hﬁpfsoﬁ’?d?&eﬁQ\'/hrlfe[tﬁg,Coltr?grgxaargeidéntlcal 62 i different andd.;:) )gw naz

8' - Chl oro- R'- l(lﬂvHWdRéxg/sabbW}orﬁpl ro[ cycl ohexane-1-4'-(3"', 4" -di hydro) qui na
zolin]2' (1 H) o&é
8 Chl oro-5' ? ®5xycar bonyl - f ur an- 2- yl net hoxy) - spi r o[ cycl ohexane- 1-4' - (3

- ', 4" di hgdr o} qw R 1 2461
8' - Chl or 0- 5' - (5-car bod>;Ill 1f 8? a‘dd% yl n@‘tnllfc)xx} ©%8)i FOMRS ¢ PEING, Rsupstituteds: o' gi 1y
ydr 0) qui nazol i npubstitated)witind, 2 or 3 groups halogen or with OR3 COOR3 or NR3R* i

8 Chl oro-5' -cyano hox ro[ ycI ohexane-1-4' - (3', 4' -'di hydr o) qul nazor] in]2
"(1' H} - one, cgf % gn?ﬁ% are't e same or different and are selected from hydrogen

Htetrazol - 5- yI a'p[dwéﬂé]kyffpl ro[ cycl ohexane- 1-4' - (3 4' di hydr o) qui nazol i n] - 2'
(1' H) - one,

8( Chl org ﬁ d(S?ﬁanﬁ/ t@gemea]mﬂaﬁleanMoan)étom twowhcts tieyohiey i i@ae raaie- 1- 4
3',414di hydro

~(4- 19 boxypheﬁgua)oprgzgcdnn%@%%d %‘HBRX@'& ring, Which Ky gentainanegzor, tvadi hy d

ro) qui nazol i n] - Be(etoéibnﬁ%lected from OorN;
- (3- carboxyphenyl ) - 8" -chlLor o- - et hoxyspi r o[ cycl ohexane 1-4'-(3", 4" di hyd

r 0) qui nazol i ] - tbe(grqqp XnB’ in whuch is a single bond and R® is selected from aryl

B o o1 0O 3! 2y T B DB RSEAGACERRY of PRBH LR g o
8' -chloro-6' - [%(eﬁemnamuael 1th§§é BRI BIRG Uhs St MeaYSH RIBRY%RISa darfk 1 3"+ 4

di hydr C]UI nazol inj- H) -
8' - chl [406%95@%453'9#@@;[%@3 o[cycl ohexane-1-4' - (3", 4' - di hydr o) qui n

| 2' (1
EZ?CLPLr 0(6 H%X“”h?'lm AN RS aredhe same '?er;?“b@Pﬂz"\rﬁéeh?C&%QHBHyl)pheny|]
spi ro( cycl ohexahaeogen, €N3Iqwér-alk91ydr o)qw nazolin]-2'(1' H)-one, and,
112/ 07-175 PCTI

8' - Chl oro- 5' Bﬁc é‘m&ﬁét ﬁ&li% quop NRBx ¢ SQE'%ch4 in vtiex RieR1and-R%' | 4'
| ¥
di hydro) qui ”azoéﬂerﬂwe?saﬁﬂe F?d%‘?emmfoo lée(lé&%j] fro

8 Chl oro-5' - (2- met hanesul T onyl am no- 2- oXo- et hoxXy)'- spi ro[ cycl ohexane-1-4' {3

, 4' - &hydr o) qui-nalzydrogén.2' (1' H) - one
oo 25 Ry 0 EDRRpa fn Wijick 34 T8, Sstbeied oo kbeas Ayl < ho.
Durmound of Che’ ERRARogiond e o (BRSO GPIER B4
which n is an integer selected from 0,1,20r3;
these groups being unsubstituted or substituted with 1or 2 groups

25 selected from lower alkyl, CN, SO3H, C(=0)-NH-SO,-CH;, ORS,
COOR® or NR®R’, in which R® and R” are the same or different and
are selected from hydrogen or lower alkyl optionally substituted with
one or two groups selected from OR, COOR or NRR® in which R and
R® are hydrogen or lower alkyl, and,

30 - R%and R’, and/or, R® and R*, together with the nitrogen atom to which
they are linked, can form a 4- to 6-membered heterocyclic ring, which
may contain one or two heteroatoms selected from O or N, and which
may be substituted with,



[ [ [ [ [ [ bstituted
which Yis NR12, Xis NNRO and Zis O conprises reacting a su
urea of 10 forrmula X2 X HHV RO | ~3~X4 N O R12 in which X1, X2, X3, X4, RO

d R12 fined in the summary of the invention, V\péﬂEﬂ,ﬁ%%J c
Egtone o?v?g?(?ruuldg A O15 in which A iygg as defined in the sumary of the

hod
I nvention, to obtain said conmpound of formula (I) An alternative rret

a. (I which Xis NR9, Yis O S or
Nt and XL 35 OSEERRES REtC SN Fiot, durigh Meccomiannene mmMDyheiérozﬁbmbeyH
i nventi on andselectedrficre € of I éndwn@hlrﬁ@ geggg%ﬁ%ﬂ \&ﬁ?&@ 1. X4

7- 175, PCT/ EP( 12/ U3S9- 2.1 n kybor. are as
((tkza? |) nedV\:DnI t1 ﬁ{é’0|9Wﬁﬁ§}‘VFTPt'Q'?(ﬂ$'Y|Sﬁ'@éﬂ@%wahﬁﬂ' NR'R, G(iID)NR‘lR"Vbrtdjbg RUP

to obtain
compoung ( 2b) ST aretiR* 8Ré ek A UP ate ré%pgfaré‘@'s lectedfeBimpound (2b) wi th
n _~
CR?rLrlpO:Jn5\/\,h| ch Ris |eweH,arkyl and then with a ketone of formula A Oin

| t he . s of the invention to obtain conpound
\(AQIC;: h AAxlstai (Cj]if 'Xgidxl V\fﬁf@lkylll optlonally substituted with OR or COOR in which R is

hydrogen or lower alkyl and,
R’ and R” together with the nitrogen atom to which they are linked, can form a 6-

membered heterocyclic ring, which may contain one or two heteroatoms selected
10 from O orN.

A preferred group of compound is the group disclosed hereabove in which X° is C-
R"in which R is hydrogen.

15 Preferably, X3 is C-R', in which R is selected from :
- hydrogen or halogen, preferably Cli, or,
- X>-R® in which R® is a single bond and R® is aryl, preferably phenyl or
heteroaryl, preferably pyridyl, optionally substituted with one, two or three
groups which are the same or different and which are selected from
20 halogen, CN, CF3, SO:Me, OR? COOR?, NR?R?, SO,NR2R?® and
CONR’R? in which R? and R® are the same or different and are selected
from hydrogen and lower alkyl.
Preferably, X3 is C-R’, in which R is selected from hydrogen or halogen,
preferably Cl.
25  Preferably, X3 is C-R" in which R" is hydrogen.

Preferably, X4 is C-R, in which R' is selected from
- hydrogen, halogen, CF3, O-lower alkyl, COOR? or,
- lower alkyl optionally substituted with OR?, COOR? or SO,NR?R? in which R?
30 and R® are the same or different and are selected from hydrogen and lower
alkyl.



{2c) 10 (3) rempving the protecting group P either under reductive
conditions, acidic condition or basic condition to obtain conpound (2d) A

X2 X~ sly& o3t (2d) (4) reacting conpound (2d) with apgigepydsé+N-RO in
which RO Ts as defined in the sumarysof the invention to obtain conmpound

(2e) WO Il 2/ U7~ 7~-4 PCT/EP112/U3S9-! I3 A XziXy . X31~-X Y 4 O-NHR9 (2e)

(5) reacti conmpound. (2e), with an acid to obtain said conpound of formula
farably: SeisCob f

(1), (6) idoetarably. XaisiCRmpowhichoR' isceledted fom hgdrageal halogehj B3 pr ocess

for the pr éﬁaﬁ @}Eporrpound of fornmula {I) in which Xis O S or NR9,
Yisqsgﬁéﬁg)ﬁg , Sor NR3, Xi, X2) X3, X4, A R9) R2 and R 3
~are as defined in the summary of the invention and Yis O S or NH,

conprises, {1 reagtin mpound (2d) A XiX~. z 31 X ~X4 YH 10 (2d) in
whi ch X~, #i?f bly iR i} whigh éﬁﬁi&%btedlff@mai m1, with a group

_ , = s . . - ; ] R9, 7'
Te R DR or NETeasn, Kaloph Fetdraby o dr B DRS, D HORRE GONEEE '3 ar 6 as
defined i nwhieh Riamary’ afe theeamme entlifferenttandalrt dclectedpernd (2'e) ~, X X3~

X4 Y X~Z' 15 (R2- A 1~ (2) reacting conpound (2'e) with a source of
hal oni umto ob%%ﬂ%hg%%'rrpound (2'f)

- lower alkyl, Q4-aryl, Q4-heteroaryl, Q4-cycloalky! optionally interrupted with
C(=0) or with 1 or 2 heteroatoms chosen from O, S, or N, or Q4-cycloalkenyi
10 optionally interrupted with C(=0) or with 1 or 2 heteroatoms chosen from O, S,
or N, in which
- Q4 is selected from (CHy), lower alkyl interrupted with one
heteroatom selected from O, S or N, lower alkenyl or lower alkynyl;
- nis an integer selected from 0, 1, 2 or 3;
15 these groups being unsubstituted or substituted with lower alkyl, CN, C(=0)-
NH-S0,-CHs, OR®, SO3H, CONR®R’, COOR?, COR® or NRER’,
in which and R® and R are the same or different and are selected from
hydrogen or lower alkyl, optionally substituted with NH,, COOH, OH ;
R® and R’ together with the nitrogen atom to which they are linked, can form a
20 4- to 8-membered heterocyclic ring, which may contain one or two heteroatoms
selected from O, S or N and which may be substituted with |,
- (CH2)x-Q5, in which n is an integer selected from 0, 1, 2 and 3, and
Q5 is a 4- to 8-membered heterocyclic ring which may contain one
or two heteroatoms selected from O, S or N and which may be
25 substituted with a lower alkyl, or,
- COR' or lower alkyl optionally substituted with OR’, NR'R”,
C(=0)NR'R" or COOR’ in which R’ and R" are the same or different
and are selected from hydrogen or lower alky;

30 - lower alkyl optionally substituted with CN, SO3H, OR?, NR’R*, COOR? or
CONR®R* in which R® and R* are the same or different and are selected from
- hydrogen and,
- lower alkyl optionally substituted with OH, COOH or NH,



WO 02107.17a.1 PCT/EP02/11359.1 la A Hal XZ X~~ X a X Xa Y~Z' (2-f) (3)
reduction of conpound (2'f) to obtain said conpound of formula (1) (4)

optional lyg oMigBsZ 1S OR or SR hydrolysis or hydrogenol ygigppdssempound
(2'f) is carried out to obtain conmpouygd said conmpound of formula (1) in

which Zis 5 Oor S, and, (5) isolating said conpound of forrmula (I). The
conpounds utilized in the invention include pharmaceutically acceptable
derivatives of conpounds of formula (1), (I1l) or (Ill) such as sol vates,

hydrates, 10 mragrapeitiRtahl whaaorDlskligwar biqiARomBATD iNasubild Wi e

crystalline |lattice descriptors). Pharmaceut] cally 'accep faa
conpound of NetEfAARN $elpcted| frpmpO @ndi N and| RYés selactedh oM cargl, bifstbfopar t

d I i i di. C: . 1h i h i call t abl
ool ot a el BpRShAl iR nied Win TG S W RIS faseeraatas shpsen
. shoul d e drmi‘er@,tS@dNandeiyerodllcertyhapﬁ&iﬂllyiiﬁt@rﬁu?iéoswﬁﬁ é(tt&;bﬁﬁwqdﬁ 8

or gani ¢ act HESterRa0is chasendiBm &S rdir obr om c. - hydr ochl or i o, Sul fari c, .
Py oxymal e s GroupsaBBirgfuncusthdtes lor Aty sfiet o5 GO baihigh R? i

o 111 e aL e e o e ot oommoands. of the  nvent i on.
In additior ?%‘i%x‘ﬁﬂ@&ﬁ%%%&r%@%ﬂ ?t%mi{qfwametbemr@ﬁemd,ocanfarmcmound
Lo the suay ahbered) nEterddyclie vl JIeS ey i aia WGy rBRToaRrts: may

be forned fselgptetbfiomaRios N, modgeicle may e gabstitutbd edth, such as) 25 for

exanpl e, the hydroxi of~al.kali. met.al s and al kaline-earth netals (sodium
. potassium magnesi gﬁﬁ?ﬁ@%dpé’mm n 'ﬁrﬁndﬂgeg(eﬂisﬁ 18l BoRy P chedipadi haand
trimethyl am ne, pi peQ3slisng}- BY8nsemBerea. 1 ; i
alternatively quater naryS anmoni l??ré hgg@gxqezggézﬂ%m@ﬁ@ﬁr@%?%@%?%ﬁ?ﬁm
hydroxi de. (See WOMWa2heSeroatemsperieEl02fl085%, IS5 aal Ko ahBhwhivhc endy ¢l

salts" 4Ry Berge S. M (1 979 J. Pharm Sci. 66: 1-19, which is
incorpg)rgat ed herein 895?t§L§PeW'Bb? OWe, Pﬁfora prodrug of a conpound of the

invention such as it Q@@)ROEEW [dweroaRyISkbtidrafly i stibkf; ithS ey B aard,
et al., Acta Pharm Suec.), 1987; 24: 25&:?>5&$.%46),yisu aﬁ?g&{cmt?e?ﬁ ’angg'
Phar maceut i cal conpo&(FPINBR” or COOR' in which R' and R” are the same or different

and are selected from hydrogen or lower alkyl.

20  Preferably, X; is C-R’, in which R' is selected from hydrogen, halogen, preferably
Cl or Br, or OR? in which R? is selected from
- hydrogen, .
- lower alkyl, unsubstituted or substituted with CN, C(=0)-NH-S0,-CHj3, OR?,
SO3H, COOR® or NR°R?,
25 - Q4-oxadiazole, Q4-tetrazole, Q4-morpholine, Q4-furan, Q4-isoxazole, in
which Q4 is selected from lower alkyl interrupted with one heteroatom

selected from O, S or N and (CHy), in which n is an integer selected from 1
and 2;

these groups being unsubstituted or substituted with CH3, OR® or COORS, in
30 which R® and R are the same or different and are selected from hydrogen or
lower alkyl, optionally substituted with NH, or COOH.

Preferably, Xz is C-R', in which R* is X°-R®, in which



The products of the invention are adm nistered in the form of conpositions,
whi ch are appropriate for the nature, and severity of the conplaint to be
treated. W@ olhe7elgi | y dose in humans is usually between 1],@/‘:?_{,:9"3;99 of
product, which may be taken in one orgnore individual doses. e
conpositions are prepared in forns which are conpatible with the intended
route of adm ni StK tiégr}’,-r@ggh as, for exanple, tablets, coated tablets,
capsul es) nout hwasShes, A one; powders for inhal ation, suppositories)
enenas, foans (-suﬂ"’fiapheﬁﬂtoalpyﬁg ns) gels or 15 suspensions. These
conpositions are prepared by methods which are famliar to those skilled in
the art and conpri seOPHeRaAllY ssibstitusahmith atoivenalkyf, amelt i ve principl e
(conpound of the inv i 4Q, t 2% by wei ght of ,a pharnmaceuti cal
vehi cl eﬁor carrier mh?utghﬁ?uéecggfépogh@f@%&dnéé?fﬁmgt#g@@d Rt together avithi the

- principPe and the physirogen Gemtefwhibe th itip Solid form
preparations include tge?vvdersd t abl ets) dﬁ%ﬁ?ﬁﬁ%@@nﬁltggp %‘g'beéﬂ#’%@d
cachets, and supposi t'lH$8YCliK &BPi dvitigh r n@y cantaire anee @ twor ReterdbRRCES
whi ch may al so act asefi f la { agents, ,sql.ubilizers,

| ubri cants, suspendi ?gm%%tﬁpé& B ﬁdgg)}'olgb’c §rb e?hﬁi"@'"ﬁ? BYYAhe Aubsiifeteds: it
can al so be an encapsithating material. In powders, the carrier is a finely
di vi ded sol_ida 5tvvhich iﬂ’i’in %\ngxtur,e wth the finely divided active
conponent . - I n®t &bl 0t 8-MeRbered | Releraskelisn &ing. | whishx saywicontaimeomarar ewo

havi ng1@ he nédpgsBatomPiseficied o td 1 i r ppor ti nd

conpacted in the shape and si zeﬁg?s'i!‘?:oz.’u%@&m@ ngﬁl&sgﬂﬁ?ﬁg&ﬂ@tg or

encapsul at ed lpwenglkyloer,capsul es preferably contain 5%to about 70% of t he
magnesi um

ti Sui t,abl i er 30 i bonat e,
tearate, Tl & 0yeraudPBoGh sl o NI R B cRINR a0 imet ny!

cel I ul ose, saithrReand ROVEFBHINY Same!ld L g wax, cocoa butter,
and the liKke. WO (12/(17~7; ~ PCT/ éggﬁﬁtﬁyé}ﬁééﬁéa%‘%&e]ﬁgm'pOMers,
cachets, and capsul es Pbe used as solid dosage fornms suitable for oral
adm nigfration. The dr elivered as g spr ( (either in a

pr essuﬁ zed cont ai ner 1H ?WEE%IKW ‘i’ﬁ'%ﬁ“&ﬁ@%@#ﬁ&%&@ﬁ@ épQFﬁ imwhich R is
nonpr essuri zed cont ai naydrb'géhgdkw',érmw gR§ering valve). 5 Liquid form

preparations incluyde solutions, suspensions, and enul sions. Sterile water
or wat er - propyl eneX@RLBI" tagathen Witk the nitlegen etomdo anhipio tvelsansinkes, can
mentioned as an e le 40t loi AUl atiops suitable for parenteral

admi ni stration. L;?gtrﬁdaeﬁrfé%grrgg%@ﬁgécgﬁﬁ{eéq’@'&ﬁ%émgo?"’%ﬂﬂrhm ¢Qntaipiene en in
aqueous pol yet hyl déwe Hgitgroatorsobelbtted - froh OA@UGONSs sol utions for oral

adm nigtrati on can be prepared by dissolving the active conponent in water
and addi ng suitable colorants, flavouring agents, stabilizers, and

t hi ckeni ngpReEab ideskt r&g.p oS, sespensi.qns for oral use can be nmade
by dispersing t h@'sﬁﬁeﬁiﬂdﬁemé gc&%eﬁc’gﬁﬁ@h@ﬂt in water together with a
vi scous nmaterial XUsl sisgledtomdal synt hetic guns, resins, nethyl cellul ose,
15 sodi um car boxiﬁmt%ﬁl@ clel | ul ose, and ot her suspending agents known to the
phar maceutical " f naIPREM¥n art. For prepari ng suppository preparations, a
Low- el ting wax suclkyplisnallydutshts i [ | ycerides and cocoa butter
is first nelted and tpﬂe .acytw% ve Fn%?gvéﬁhgén{déit@ﬁ'délhs%er sed therein by, for
exanpR®, stirring- THubstibited wittoCIrRONRIR dnswhicktRt and R fgetHepwigftrient o

conveni ent sized m)lrg§ and IIovEd 0 cqgl and solidify. Enemas are
obt ai ned according t 'rﬁﬂ%'\}mgtﬁpbc dL‘i‘a\é‘g't eYr ¥aripked| feimna Gdapmberador
rectal adm nistrati OfjetefR9Rc @k : YalgtaV d t hods (these
foanms can notably be si ﬁ‘lk?ar tog%tvmggﬁfjaﬂéﬁgéﬁggﬂ%r%%ﬁﬂgﬁ\%? g@"&%&ﬁ’dés
5-ASA for treating rwhichaoay bepubstituted efita; abl y t he phar naceuti cal
" preparation isg| i o] e form In.such form the preparation is

di vi ded intoaﬁ%ﬁé"ggérégq‘ceg%g&m'ﬁ{ﬁ‘gaﬁ’ﬁ P&FQ“Q@&HBFﬂfé\yO@vtr%ngatomﬁe uni t
dosag80f or m asdwhizhamay b& 2uBstitRfRINGRS IdWer dI ckage containing discrete
" quantities of the preparation, for exanple) packaged tabl ets) capsules, and

powders in vidPWepalkyheplianedy substitutedtwitto ORINRI (a0 )NRR’ beCOTR3A

capsul e, ca I | i f, ot.it can be the apgpropriate nunber of
any of thesg\b@g%ggagyé?o%ﬁstbg%gh% SJlf(gqrepf%réq A-gelectediiem.1 2/ (17- 475
PCT/ EP0O2/ U359. ~ |7 - H,or,



The conpounds of the invention are PDE inhibitors) and particularly PDE7
i nhibitors. These conpounds have | ow I CSO val ues, typically at nost 5 NM

preferablvyota?hﬁ\ghl pM and even below 100 nM It has beenpspgphh/@ssor di ng
to the invention that conpounds of thg 5 invention are selective PDE7
inhibitors. "selective PDE7 inhibitors" refers to a conpound whi ch have an
| C50 for PDE7 at | east ]‘-3 times |lower than the 1 CSO for a PDE distinct from
PDE7, and preferably -at '9weisalkylpntiopally substitytad withogR;: 0reQOR i whigBR iso
times, 50 tines or 100 g | C50 val ue for a PDE distinct
from PDE7. 10 A PDE di slﬁ dﬁ@e#rﬁﬁﬁ r'ébg’rs preferably to a PDE chosen

. from PDE1, PDE3, PBtAandrRPRigRthémwittathe pittogen atdmHaswhiete theyharerlinked ocah ng

to the invention that the conpoun f the inventi.on, and re particularly
the famly of conpddiys r'vﬁﬁl%sgecgi‘& P@?%FH'Q%é”'ngééﬁ?X Cﬂgglé'?l i‘?fnt,cw%ave
- an | CSOsgval ue for tHferBBtMEsEBPEedKronin 6N S of ten 100 times | ower than
the value of their 1C50 for a PDE distinct fromPDE7, in particul ar PDE1)

PDE3, PDE4 or PDES. Conpounds of the invention can be used in the treatnent

or ocesses d1edd Gt i SREPSEL RO Getbd AEOVE. b PRGuOEERUOH i e
that can begrerfagh@dprefetrdg.cel | -rel ated di seases, AE-cell-related diseases

and i nmune di sorders, such as autoi mune di seases, osteoarthritis,
rheunat oi d Riefenaply, sompaunds of thecinyeations arepcarappendssefsfornylaba, corPD,

cancer ,4Al i pon, allergy and various inflammatory disorders such
as, for10§\5q§'>?z;érrr%lpb?gaﬁ§w@'mmt ory bowel disease (IBD). The invention frnally

rel ates to Prefertabhyd YfieNHhe treatnent of the above nentioned diseases
conpri sing administer. to a mammual, particularly a human, in need thereof
an effectivér %@Gf)t-%dﬁrggorrpound of the invention. 30 Processes for

synt heti si n%{regg,%ﬁggmpigwqqs\(qg Ng.p%gaé if@rmla~l~1) and (111) WO

02/07.t7-4 conpounds according to the present invention can be
obtai ned by carrying out several synthetic processes. Sone of these

SURLP S e U T K G R G S
described bglR\eEe) ofD, andUirdtbsAfitddr Slibdth@ed With BHL L OARRYGCHA! ©-
Preferably, A is selected from unsubstituted cyclohexyl or cycloheptyl.
Preferably, A is unsubstituted cyclohexyl.
Preferably X is NH, Y is NH, Z is O and A is unsubstituted cyclohexyl.
20
Preferably X is NH, Y is NH, Z is O, A is unsubstituted cyclohexyl, X3 is C-R'in
which R' is hydrogen and X4 is C-R', in which R’ is selected from hydrogen,
halogen, CF3, methyl or methoxy.

25 In the following and in the foregoing text:
Halogen includes fluoro, chloro, bromo, and iodo. Preferred halogens are F and
Cl.
Lower alkyl includes straight and branched carbon chains having from 1 to 6
carbon atoms. Examples of such alkyl groups include methyl, ethyl, isopropyl,
30 tert-butyl and the like.
Lower alkenyl includes straight and branched hydrocarbon radicals having from
2to 6 carbon atoms and at least one double bond. Examples of such alkenyl
groups are ethenyl, 3-buten-1-yl, 2-ethenylbutyl, 3-hexen-1-yl, and the like.



Protocol A: Schene 1 10 15 Xz X~\ H XII\ 3 X4 N X, X~ H X | 3\X4 NH R12 X2
X~ HHN~s XI | s\Xa ~ 0 R~2 RONH2 THF~ RONCO A O PPA 80 - 130C Xz Xt HHN-Rs

s\ Xa H Owg 025174 HV RO X31\ Xa ( 0 R-2 A Xz X~ N Rs Xl 3\ ¥4 A6, 354
PCT/ EPO2/ (13s9-4 (step 1) (step 2) (step 3) In schenme 1, X1, Xz, X3, X4,
A, R9 and R Z are as defined in the summary of the invention. The starting

materials are either co rcially available or can be prepared according to
rout es kno&ﬁ’“ﬁ% 4"%% KRGy EB’?@\éh angdsbrapehed hydraegrhore sadicals thavirgy frennot

Socyanat e b aroh ot SR a0 PRAEIIRR thb” RS g cr L A WL ep
1) or tregroups are atbyr‘ryksﬁdx_mymg-w,nbtdpyaywZ—bufa}«nsupt_s,t3-pgh@p|_1_§pcay.§anﬁ,{ee in
an organi cms(gl vent such as dichl oronet hane or acetonitrile (step 2).
5  Lower haloalkyl includes a lower alkyl as defined above, substituted with one or

several halogens. A preferred haloalkyl is trifluoromethyl.

Aryl is understood to refer to an aromatic carbocycle containing between 6 and

10, preferably 6, carbon atoms. A preferred aryl group is phenyl.

Heteroaryl includes aromatic cycles which have from 5 to 10 ring atoms, from 1 to

10 4 of which are independently selected from the group consisting of O, S, and N.
Preferred heteroaryl groups have 1, 2, 3 or 4 heteroatoms in a 5- or 6-membered
aromatic ring. Examples of such groups are tetrazole, pyridyl, thienyl and the like.
Preferred cycloalkyl contain from 3 to 8 carbon atoms. Examples of such groups
are cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl and cyclooctyl.

15 The term ‘“interrupted” means that in a backbone chain, a carbon atom is
replaced by an heteroatom or a group as defined herein. For example, in
“cycloalkyl or cycloalkenyl optionally interrupted with C(=0) or with 1 heteroatom
chosen from O, §, §(=0), SO, or N", the term "interrupted” means that C(=0) or
a heteroatom can replace a carbon atom of the ring. Example of such groups are

20  morpholine or piperazine.

Cycloalkenyl includes 3- to 10- membered cycloalkyl containing at least one
double bond.

Heterocyclic ring include heteroaryl as defined above and cycloalkyl or
cycloalkenyl, as defined above, interrupted with 1, 2 or 3 heteroatoms chosen

25 from O, S, S(=0), SOy, or N.

Bicyclic substituents refer to two cycles, which are the same or different and
which are chosen from aryl, heterocyclic ring, cycloalkyl or cycloalkenyl, fused
together to form said bicyclic substituents. A preferred bicyclic substituent is
indolyl.

30 Sp? hybridization state: carbon atoms in an sp? hybridization state are trigonal
instead of tetraedric. It means that the carbon atoms in a sp? hybridization state
are linked to three atoms and form a double bond with one of these three atoms.



WO 021117-

the desired qui nazolinone by reacting it with a cyclic ketone in
pol yphosgpgrok,guag d at 80-130C. Protocol

47-L Crl PCT/ EPO2/0359-4 In step 3, the urea is converted into

B: Scheme 2 A XZpXypBok@se@ X ~

I X~ |~~~ XIl. ~,P~) RLIi / solwyt XZ OH 3 X4 YH Base / solvent 3 X4
, P 2) AXaY(stepl) (step 2) (2c) OA A~ A) depro~ Xii

| Rs 3~X YH solvent XII\ ~ XII\ ~ (step 3) 4 (step 4) 3 X
2 od b (step 3) 4 (step 4)

Y - X31\ ~
X2 X~, acs
Y (step 5)

eompaursis.arg:HRo (2f (J 5 0000~/ ,alkyl ~

al kyl

X - ~

Y- P=

NH-P =NH O, NH or Y-P=OP or S-P =ONS N alkyl " al kyI In scheme 2, X,
X2, X3, X4, A and RO are as defined in the summary of the 10 |nvent|on
. may be O §mro[(|>§felcim1(ahee|-l4§ 34 eldu\ydrtgqgmwluﬂmj(ﬂ-l) snéower al kyl. The

d | abl b d
BRI Re Gk oFeehe- ek obudiSauinrroisdzy 1) Gompound ( 2a)

starting c
accordi ng

. is reacted

di al kyl -ca
skilled pe
Or ganonet a
used as ox
OPQ( N\We) 2.

derivative

YitdlcyHIoHeptn &AL 0N LRI Bd ia ]2 W)Qﬁ]egeSI red N, N

rbarrate or t hi ocar barmat e acco Ing to routes known to
ristiethesys pire{ gyickohexrne-1-6H(3a A ddlinptira)qunazolin]-2 (B H)-one,

15 t he

Y

i i 0 Bl L PRRATS, "

eVOM  OP(OR2),
850etRokRpitefcy cGl@%anelV4’r(3139@ihy&Q> quﬁﬁgz&?n?z 444)IG5e,ani | i ne

|s protected as a f-butyl car arrate or as p| vaI oyl’
8'-Chlorospiro[cyclohexane-1-4'- (3 .4'-dihydro)quinazolin}-2’(1'H)-one,

7'-chlorospiro{cyclohexane-1-4'-(3',4'-dihydro)quinazolin}-2'(1'H)-one,
9'-chlorospiro[cyclohexane-1-4'~(3',4'-dihydro)quinazolin]-2'(1'H)-one,
8'-methylspiro[cyclohexane-1-4'-(3’,4'-dihydro)quinazolin]-2'(1'H)-one,
6'-chlorospiro[cyclohexane-1-4'-(3',4'-dihydro)quinazolin]-2'(1'H)-one,
8'-bromospiro[cyclohexane-1-4'-(3',4’-dihydro)quinazolin}-2'(1'H)-one,
8'-fluorospirofcyclohexane-1-4'-(3',4’-dihydro)quinazolin}-2'(1'H)-one,

6'-methylspiro[cyclohexane-1-4'-(3' ,4'-dihydro)quinazolin]-2'(1'H)-one,

am de

9',8'-dichlorospiro[cyclohexane-1-4'-(3',4’-dihydro)quinazolin]-2'(1'H)-one,
6',7'-dichlorospiro[cyclohexane-1-4'-(3',4'-dihydro)quinazolin]-2'(1’H)-one,
5',6'-dichlorospiro[cyclohexane-1-4'-(3' 4’-dihydro)quinazolin]-2'(1'H)-one,

6'-phenylspiro[cyclohexane-1-4'-(3’,4’-dihydro)quinazolin}-2'(1'H)-one,
8'-iodospiro[cyclohexane-1-4'-(3',4’-dihydro)quinazolin]-2'(1'H)-one,
8'-Bromospiro[cyclobutane-1-4'-(3',4’-dihydro)quinazolin}-2'(1’H)-one,
8'-Bromospiro[cycloheptane-1-4'-(3’,4’-dihydro)quinazolin}-2'(1’'H)-one,

8'-Bromo-4-methylspiro[cyclohexane-1-4'-(3',4'-dihydro)quinazolin]-2’(1'H)-one,

8'-Bromospiro[bicyclo[3,2,1]octane-2-4'-(3',4'-dihydro)quinazolin]-2'(1'H)-one,

6',8'-dichlorospiro[cyclohexane-1-4'-(3',4'-dihydro)quinazolin]-2'(1'H)-one

8'-chloro-6'-iodospiro[cyclohexane-1-4'-(3',4’-dihydro)quinazolin]-2'(1'H)-one,

8'-chloro-6'-methoxyspiro[cyclohexane-1-4'-(3’,4'-dihydro)quinazolin}-2'(1’

H)-one,

8'-chloro-6'-phenylspiro[cycloheptane-1-4'-(3',4'-dihydro)quinazolin]-2'(1'H)-one,

8'-chloro-6'-phenylspiro[cyclohexane-1-4'-(3',4'-dihydro)quinazolin}-2'(1'H)-one,

8'-chloro-6'-methylspiro[cyclohexane-1-4'-(3',4'-dihydro)quinazolin]-2'(1'H)-one,

8'-chloro-6'-(3-pyridyl)spiro[cyclohexane-1-4'-(3',4'-dihydro)quinazolin]-2'(1’H)-

one,



WO f12/117-47r1 PCT/ EP02/ 0359-4 711 according to routes known to the
skilled person. See Tet. Lett., 1994, 35(48), 9003-9006. In step 2,

conmpound yW@nisgssconverted to a lithiumsalt (when Y is GEfEfp0@%4t0 a
dilithiumsalt thereof by reaction wsih an excess of lithium
conpound-form ng 5 agent such as f-butyllithiumin a m xed sol vent of

anhydrous &4 for ,exa e. die | ether and tetrahydrofuran) and al kane
(fo?/ e'xarrpﬁée't}g'i?ﬁ{’)é(%g%yﬂﬁﬁlmg@g‘f@%xﬁHeé‘n"’a@pﬁogﬁhNQECHQR@ﬂédm]-ZM‘léH)—eact i on
is carriedaondg, at | ow tenperature (between -78 C and 0C) to give the
expected tertiary alcool. The organolithiuminternediate can also be forned
. by hal ogen-&nét-gar koxyRhARY)-8'Frblocrspinofdyictdiiexemad 443’ dl-dinyie )t ganasating | at ed
i nto anot hey 1954 nmetallic reagent such as a cerate (with anhydrous cerium
trichloride g‘or exanple) prior to treatment with the ketone. In step 3, the

« protecting BH(®warboxyphenylp8'-aRieAIgpirdtycRHeRHhES -0 - 4ifi Bﬁﬁ—(ﬁh person
ei t her undey, teducti vee?gndi ti onssij( V\/E:gﬁ Y=0P olr:tQS- P?l, yun e g{#oﬁﬁé
condi tion %“dﬁh@’l’e'basi c condition to give compound (2d). 15 In step 4,

und 2@.ql § ol W T . L3l €4S tituted | socyanate to
bt ai - compne s Zay A At aYRBIrGIRPEERPIANeE S ol eizatat o
(mineral ad'{@'H)yrohewi s acid) triggers cyclisat : on toSgihve cczjnpﬁéni g(ZfZ) A A

. - 113~ J: 4 71 Protocol B : Schenme 2' ~Z.

P or X8 RS2V il RIshgXanse 1 L3 4 Gbyskosumazan k2K 3 X4
YHn ( p)oheX Y Z (step 1) X~Z, ste 2 (2a) (2'e (2-f) LGLG1 ~ or ~~
reduction ) X LG N ~ acid (step 3) 2) ZH(step 1') (step 2') A XiX~. Xl
Xawxd Y~Z @chlqrcb-GZ(&diWelﬁ};da(tmne-mrdp-1Nﬂﬁl)&piro[&yzlo%é*aﬁ&154‘((3‘,‘4’-dihydro)—

quinazolin]-2’(1'H)-one,
8'-chloro-6'-(3-methylamino-prop-1-ynyl)spiro[cyclohexane-1 -4'-(3',4'-
dihydro)quinazolin]-2'(1'H)-one,
8'-chloro-6'-[4-(4-methyl-piperazine-1-carbonyl)phenyl]spiro[cyclohexane-1-4'-
(3',4’-dihydro)quinazolin]-2'(1’H)-one, .
8'-ch|oro-6'-[4-(3-N-dimethylamino-propylcarboxamide)phenyl]—spiro—
[cyclohexane-1-4'-(3',4'-dihydro)quinazolin]-2’(1'H)-one,
8'-chIoro-6'-[4-(2-N-dimethylamino-ethylcarboxamide)phenyl]—spiro—[cyclohexane-
1-4'-(3',4’-dihydro)quinazolin]-2'(1'H)-one,
8'-chloro-6'-[3-(3-N-dimethylamino-propylcarboxamide)phenyl]—spiro—
[cyclohexane-1-4'-(3',4’-dihydro)quinazolin]-2'(1’H)-one,

8'-chloro -6'-[3-(4-methyl-piperazine-1-carbonyl)-phenyllspiro-[cyclohexane-1-4'-
(3',4'-dihydro)quinazolin}-2'(1'H)-one,
8'-chloro-6'-[3-(2-N-dimethylamino-ethylcarboxamide)phenyljspiro-[cyclohexane-
1-4'-(3',4'-dihydro)quinazolin]-2'(1'H)-one,
8'-Chlorospiro[cyclohexane-1-4'-(3',4'-dihydro)quinazolin]-2'(1’H)-thione
8'-Chloro-2'-cyanoiminospiro[cyclohexane-1-4'-(3',4"-dihydro)quinazoline
8'-Chloro-2'-methoxyiminospiro[cyclohexane-1-4'-(3' 4'-dihydro)quinazoline,
8'-Chloro-2'-dimethylaminospiro[cyclohexane-1-4'-(3',4'-dihydro)quinazoline),
8'-Chloro-1'-methylspiro[cyclohexane-1-4'-(3",4'-dihydro)quinazolin]-2'(1'H)-one,
8'-Chloro-1'-(ethoxycarbonylmethyl)spiro[cyclohexane-1-4'-(3’,4’-dihydro }—
quinazolin]-2'(1'H)-one,



5 1n scheme 2', X~, X2, X3, X4 and A are as defined in the summary of the
invention, Ymy be O Sor NR2) Xmy be O S, NRO and LGis a |eaving

group) waoﬁaﬂl? SR, NR 6R' or NR 3, Hal is hal ogen) g2rgpyrd3snsO or S
and where 10 R 6, R' and R3,are as defined in the sunmary of the

invention and Ris alkyl or benzyl. In step 1, internmedi ate 2d obtai ned
according to protocol B is reacted either vmth a carbonyl derivative such

as ‘a carbo lorg- %W@W&nlmwlOManedegfa(rﬁaﬂédlhgdro)amné%l(rﬂ-'&(ﬂ H)one,

PCT/ EPO2/ O Q erivative, su a ot hi ocyanate, a

t hi onochl of%f%gﬂ(’,fé% L{l %g ﬁ‘é 2§2‘6‘H pgaz Elga?léf'ﬁf %ﬁgnﬂprﬁ%’@ hexane-

. Hpyrazol e-1L4'c@', bbdihlyﬁdﬁquﬂgzahﬁ]rzi{ﬂ-l) na&et hyl i sot hi ourea or equival ent.

Al ternativel as shown 1", internediate 2'e can be prepared in two

steps by t r%%hl%@-%‘*w&ﬁ%n@rph@hnﬂyse\ml@éhelpbram@é ~garbeny)-phemyd)spirof-or
- thiocarbonyl HOﬂ@g(él){%H 4/ ggxb%l}ég{@%wa%%@e@m)ggngr oups such as phosgene

(or thlopho gene

1,1'thi ocarso@hgdrma'm(mmmrphoimmmmd @myqrmﬁsrrazmcaewarwmon di sul fi de,

an ani ne, an al'cohol or a

fol |l owed by add nucleophlle such as
thiol to i M Mh%ﬁé“g'cyckﬂle r(%t“e‘dl*lé’QEQ)ﬂéWaé@Wdrz {(¥H¥oner each route
b

ot er med at e 'ﬁ%eé--e%@ﬁzl@ﬁ@ B et AE e SR SR ISB o ce
2' e accor diayglohexameHlet- (IhéMhy@ru)hwnamurﬂédmt)n@rm) For instance, an

t di at hi 2 wh Y= NH2 be t ted with
an al Kyl hal RS RFcYeRaPRa - dgely %mﬁﬂmﬁ@m&%ﬁuéz@ i ski 11 ec
person to ea-mﬂ@f@spméme@ﬁbﬁéﬁea F- U ifydiohi) 2aptaais Wofurafoind ot eh

2) internmediate 2-ea IS treated vvlthaso rce as 10

i odosucci nl%QiéQFOBmecmelObexane}ﬂeﬁrt(ém'wjlhydmdeﬂt2)4]ymazlodb[|4r& -ajquirdizeliee, 2' f
Simlarly t i.nt erne a n be atized in | fferent

i nt er medi at%g %W'%P& ﬂB %9 EMIYQ@WJ%&PE‘%% bqg'ﬁ'faiz?@ﬁ%p@r@o?f‘eﬁhe
hal i de 2'f gagh fﬁ*d%’]

condi tions kno&ﬁ@t%qﬁﬁgﬁgzgﬁrﬂgy%gﬁes%ﬁ% gﬁc <3‘11!s.@ltI reat gélnrt&\%ﬁ'?] = Fﬁﬂ;PEQ
hydri de and'&'-diflupteapirofsyciatexanei ié'-@z4bdibyda)quinazoling+2’ (I1éHX-@rheBN) in an

Yen coul d B reeE ThetrDlspTeR it xPne s A3 S habYadhiingzoiu (iron ©
accor di ng t&-mml-ﬂil(ﬁftﬁ'phbm 4qm)nn&ﬁy|@prr§wuaadxéne-nm(sk4lled per son. If 25

necessary, internediate 2~ can also be derivatized into different 2
accor di ng tdhydsaiadnazelinh2(dHaneski || ed person. Wen Z' is OR or SR

o e R SANEIAE bRt S R Bera 3 58
under aque@rCHorodd chyareokya 6bmdbysﬁmwy¢aﬁmbne4134vmw-ﬂihydr@qmnutolm] 30
Prot ocol C O 112/ 07.L75-1 PCT/ EPO2/ 0359-4 73
2'(1’H)-one,
8'-Chloro-6'-iodo-5"-methoxy-spiro[cyclohexane-1-4'-(3',4’-dihydro)quinazolin]-
2'(1'H)-one,
8'-Chloro-6'-cyano-5'-methoxy-spiro[cyclohexane-1-4'~(3',4'-dihydro)quinazolin}-
2'(1'H)-one,
8'-Chloro-5'-[2-(4-morpholino)ethoxy]spiro[cyclohexane-1-4'-(3',4'-
dihydro)quinazolin]-2'(1'H)-one,
8'-Chloro-5'-[2-dimethylaminoethoxy]spiro[cyclohexane-1-4'-(3',4'-
dihydro)quinazolin]-2’(1’H)-one,
8'-Chloro-5'-(2-aminoethoxy)-spiro[cyclohexane-1-4'-(3',4'-dihydro)quinazolin]-
2'(1'H)-one,
8'-Chloro-5'-[2-(methylamino)ethoxy]-spiro[cyclohexane-1-4'-(3',4'-
dihydro)quinazolin]-2'(1'H)-one,



Scheme 3 AAXiX~ X1j ~,P 1) RLi / solvent Xi '~ NHRO deprotecln XZ X~.
NHR9 X3~X4 Y X3lw ~ .P XIl 2) A XaY 3 X4 YH 3a step 2) \ RO 3c (step 1} N

3b ( (stg%g 4G LG solvent ARI A X Z -C(CEt)3 Xz X~, N pcRipbddasid X Y Z
(step 4) 4°Y~0 3¢ 3d 00 0O Y-Psz NH-O- ,NH , O-N-alkyl , ~ ~IkYl walk

I SN Y alkyl LG = leaving group Z =HorCH3 5 In schenme 3, X~ ) X2) X3, X4

and A are 3s fi i.n the summary of the invention, RO is alkyl, aryl)
al kyl sul fo%yp%mg{z?'s(ET%WWt,hORY)eémmlrmmhmeﬂ-ﬂia;B’Hé O S or NH 10

An al t er nalginiRreRuIHZoRh-PIPRARLHBY conpound of the present invention is
shown bel ow nd@%r oceegs] t&rgzg Bt he reaction of the organolithium

. i nt er medi aBeChiarh-f3{dimethylamsbppopoxylspimfuycibheRaneiis4'c@nyerted to a
l'ithi umsaldtrg&v\/nﬁn.Y if %ﬂ{ ) or to adilithiumsalt (when Y is NH)
t hereof by HAWRERIGINAZOIR-ZR'EN©BEs of 1t hi um 15 conpound-f or ni ng agent
- such as f - BuCHldrotdidikyearbdHyrREtHERYYSRC loﬁ&y\@tw&(y gL her (for

exanpl e, di etr&yl et her and tetrahydrofuran) and al kane (for exanple
pent ane) . ¥iwdrelauinazelinb? gthdonehi umis reacted with an appropriate inine

at | ow tenpe IV ex ed . terti , gm ne. (3b).. The

organol it %ﬁ?n%?%ggﬂte&%égyf'{‘rﬁﬁrgﬁ%ﬁsﬂﬁéyﬁ%’ﬁaH?g'r'éﬁgvﬁég'h&aBQHBW@FQ'W]T c
reagent su@iiad-onezerate (with WO U2/ U7: ~7S-4 PCT/ EPU2/ U3S9. 4 7-4
anhydrous ceriumtrichloride for exanple) prior to treatment with the

ket one. | n9sfafpoxypropexyriorchlaresgirglayolohesanetetidad’ 4etibydrodguinazaliolit es
known to t531 idded person either under reductive conditions (when Y = OP
or S-P), unader ‘acidic condition or under basic condition to give conpound

(3c). Wen 8Rehloso-8l-(3+bulphdPropoxy)-spiro[cyclohexane-1-4'~(3',4'-dihydro)quinazolin]-
2'(1’'H)-one,
8'-Chloro-5'-[2-(tetrahydro-pyran-2-yloxy)-ethoxy]-spiro[cyclohexane-1-4'-(3',4 -
dihydro)quinazolin]-2'(1'H)-one,
8'-Chloro-5'-(2-hydroxy-ethoxy)-spiro[cyclohexane-1-4"-(3",4'-dihydro)quinazolin)-
2'(1'H)-one,
8'-Chloro-5'-(5-ethoxycarbonyl-furan-2-ylmethoxy)-spiro[cyclohexane-1-4'-(3’ 4 -
dihydro)quinazolin]-2'(1'H)-one,
8'-Chloro-5'-(5-carboxy-furan-2-ylmethoxy)-spiro[cyclohexane-1-4'-(3',4'-
dihydro)quinazolin]-2'(1'H)-one,
8'-Chloro-5'-cyanomethoxyspiro[cyclohexane-1-4'-(3',4'-dihydro)quinazolin]-
2'(1'H)-one,
8'-Chloro-5'-(1H-tetrazol-5-ylmethoxy)-spiro[cyclohexane-1-4'-(3’,4'-
dihydro)quinazolin]-2’(1'H)-one,
8'-Chloro-5'-(5-hydroxy-[1,2,4Joxadiazol-3-ylmethoxy)-spiro[cyclohexane-1-4'-
(3',4'-dihydro) quinazolin]-2'(1'H)-one,
8'-Chloro-6'-iodo-5"-[2-dimethylamino-ethoxy]spiro[cyclohexane-1-4'-(3’,4'-
dihydro)quinazolin]-2’(1'H)-one,
6'-(4-carboxyphenyl)-8'-chloro-5'-methoxyspiro[cyclohexane-1-4'-(3',4'-
dihydro)quinazolin]-2'(1'H)-one,
6'-(3-carboxyphenyl)-8'-chloro-5’-methoxyspiro[cyclohexane-1-4'-(3' 4 '-
dihydro)quinazolin}-2'(1'H)-one,



or arylsulfonyl, this group can be deprotected into the NH derivative by
reductive nethods or hydrolysis according to nethods known to the skilled

person. Wy §3$R73; conmpound (3c) is reacted with a conpoupgr/ppiratad froma
carboni c ‘aci'd hal'i de such as phosgengga carbonic acid diester,

1,1 -carbonyl diimdazole and so on to obtain conmpound (3d). In step 4,
conpound (3¢) is reacted with an orthoester, in the presence of an acid to
obtai n confothlare-8eil-drmethyltniperariner t-cadamy)piveryllsesplayclohgxane-1-4€H X31

\X4 i H 4a Ry : « X~ OBr \Br XX~ OH' 2 XI3\X N _O
My ' X31\ xﬁ@“ﬁﬁi@ﬁwgﬁéﬁ 55)'%5?&%2 (step 1) A X X~ NNR9 acid XI |~
C3\X4 ;O ( $t-eplof)-BUR-Methyh4s(4-BdtyipipefazineH-R NCO ~ (step 3') NHR (step 3)

X31 X4 1V O R12 A X/ X O 4&){@ | XI3\X4 N-Z R~2 WO 112/ U7- 176-
PCT/ EP112/ 685! )phenylspiplgysiahexane-1xdy(3%4 -dikugrojguirezelig-2¢1:H)mere as

- defined in gl RRioPOLETRI. iﬁératzm%-?-%‘é%dg/ppQ%ﬁygjs@irr%cgﬁloﬁex;n&15&’- {409

materials are eithe ommerciall'y av n be prepared’according to
rout es knowihydoo)gbinagklin}2'pqoren. In step 1, the starting anthranilic 5

acid is treated w.t hosgen r egui val ent saurce, qf .carbqnyl such as
tri phosgeng '85'05%{1659ﬁ§‘?r%@ﬂ?%?'@gfﬂﬁiﬁp'r@ﬁ‘?)ﬁcghh?xéﬁ?'v"éﬁf @ vgﬁeﬁeaﬁﬂ%aﬁzolml-
condi tions qu.fH)Qﬂ-‘é,!SGd and will be easily determ ned by the skilled person.
The resulting i'satoic anhydride is treated with the Gignard reagent

obt ai ned f BoshlererohE-((demeathyl-pingnidin-duvipiperagilerént such as tetrahydrof uran
o ot (e rihenb B R o oA R BoahiaSARaL S A . BhE7 Y
8'-chloro-5'-methoxy-6'-[4-(4-methyl-piperazine-1-

. carbonyl)phenyl]spiro[cyclohexane-1-4'-(3',4’-dihydro)quinazolin]-2’(1’'H)-one,
8-Chloro-5-methoxyspiro[4H-benzo([d][1,3]oxazin-2-ylamine-4-4'-(tetrahydro-
pyran-4'-yl)],
8'-Trifluoromethyispiro[cyclohexane-1-4'-(3',4’-dihydro)quinazolin]-2'(1'H)-one,
8’-Chloro-6'-cyanomethylspiro[cyclohexane-1-4'-(3',4'-dihydro)quinazolin]-2'(1'H)-
one,
8'-Chloro-5'-(3-dimethylamino-2-hydroxy-propoxy)-spiro[cyclohexane-1-4'-(3',4'-
dihydro)quinazolin]-2'(1'H)-one,
8'-Chloro-5'-(3-methylamino-2-hydroxy-propoxy)-spiro[cyclohexane-1-4'-(3',4'-
dihydro)quinazolin}-2'(1'H)-one,
8'-Chloro-5'-[2-(ethoxycarbonylmethyl-amino)-ethoxyl-spiro[cyclohexane-1-4'-
(3',4'-dihydro)quinazolin]-2'(1'H)-one,
8'-Chloro-5'-[2-(carboxymethyl-amino)-ethoxy]-spiro[cyclohexane-1-4'-(3",4'-
dihydro)quinazolin]-2’(1'H)-one hydrochloride,
8'-Chloro-5-(2-methanesulfonylamino-2-oxo-ethoxy)-spiro[cyclohexane-1-4'-
(3',4’-dihydro)quinazolin}-2'(1'H)-one,

8'-Chloro-5'-(2-[(5-methyl-isoxazol-3-yimethyl)-aminojethoxy)-spiro[cyclohexane-
1-4'-(3',4'-dihydro)quinazolin}-2'(1'H)-one.

Among the compounds mentioned above, the following compounds are more
preferred:
6'-Phenylspiro[cycloheptane-1-4'-(3',4’-dihydro)quinazolin]-2'(1'H)-one,




Various solvents and reaction conditions can be used and will be easily
determ ned by the skilled person. For exanple, the reaction can be

per f or meqyglRA9% tenperature or reflux in an inert sol vepérgpsdhsas
di chl oronet hane, acetonitrile or tetrsghydrofuran in the presence or not of

a base such as 15 triethylamne or pyridine. 1n step 4, the resulting
' ] ected to an acid with or without an organi c sol vent.

hydr oxy-urea | s subj
For exanpl § Cpi%(’?%'&ﬁ?}’@ﬁh@éﬁﬂeow A@d\yﬂlﬁ@)qaunazohebz(1 H)sokf uric acid. A

ic 15 conver PO DRI BRI PRI QPR (or

.t hi ocar bongl- ynedteylsmm[cwéomxanem-dd-(:lm-Tddhydr@)@]\aimoﬂmm!psHWﬁb as phosgene

(or thiophgs ene(} ar bonyLa

1.1 -t hi oodr ﬁ %ﬂ’u%‘? of 66F"h¥dfCS)GH@ﬁEOim]2% (Hyorexy X E. E X~

. X X3~ ~ Ul cdef d th
surmary of ﬂi°@ﬁ€'£%??§ﬁ”€"5‘e oSy i Pagify eyl hg 1N e

starting tﬁl,&ydjchf@r%‘@ﬂ'pmwh%anealeée@ Mi-dihydro)eliaazol}?' (1¢H)Ednsuch as

hal t t i

ol vent " varb N BRplRy SRR AR o Soreriuhase el ena: o~ O
| ect hi lgi- o hi | d

T Do oag] L et a e | BB b O e o the

starting nﬁtBFCPTEPS@'EQ{C%OW@&U%-4\n-(t3h4adlbwlf0c)@Uloaz¢im142”(|1Lhir)—m&;h as N-iodo

N-b Ct
cor r esponacng P s it dohe ket At bifolanis gl Q"ﬁzanebe
react ed wi BhBesmespito[bigyEldfs, anqbcﬁhu@azm ya, A'Ldunw:@?qlﬂﬁaz@lﬁm]biwm in a

sol vent su%h a(i i chi or et hane at 80C. 10 Protoco X XiB ~Y O
H Schene 605E3-gic 5@8}?“0 oyclahexang-1-4'cf354 rdihydrodeyisazolml-2@jHy@ne X, Y and A

are as def igngglotdleLidBoSHRBTR doRExdreE1 14U Iy RO uittaZofin221 M one,
8'-chloro-6'-methoxyspiro[cyclohexane-1-4'-(3',4’-dihydro)quinazolin]-2'(1'H)-one,
8'-chloro-6'-phenylspiro[cycloheptane-1-4'-(3',4'-dihydro)quinazolin]-2'(1'H)-one,
8'-chloro-6'-phenylspiro[cyclohexane-1-4'~(3',4’-dihydro)quinazolin]-2'(1’H)-one,
8'-chloro-6'-methylspiro[cyclohexane-1-4'-(3',4'-dihydro)quinazolin}-2'(1'H)-one,
8'-chloro-6'-(3-pyridyl)spiro[cyclohexane-1-4'-(3',4'-dihydro)quinazolin]-2'(1'H)-
one,
8'-chloro-6'-(4-pyridyl)spiro[cyclohexane-1-4'-(3',4’-dihydro)quinazolin]-2'(1'H)-
one,
6'-(4-carboxyphenyl)-8'-chlorospiro[cyclohexane-1-4'-(3’,4'-dihydro)-quinazolin}-
2'(1'H)-one,
6'-(3-carboxyphenyl)-8'-chlorospiro[cyclohexane-1-4'-(3',4'-dihydro)-quinazolin}-
2'(1'H)-one,
8'-chloro-6'-(1H-indol-5yl)spiro[cyclohexane-1-4'-(3',4'-dihydro)—quinazolin]-
2'(1'H)-one,
8'-chloro-6'-(2-pyridyl)spiro[cyclohexane-1-4'-(3',4'-dihydro)quinazolin]-2'(1'H)-
one,
8'-chloro-6'-(3-dimethylamino-prop-1-ynyl)spiro[cyclohexane-1-4'-(3',4'-dihydro)-
quinazolin]-2'(1'H)-one,
8'-chloro-6'-(3-methylamino-prop-1-ynyl)spiro[cyclohexane-1-4'-(3',4'-
dihydro)quinazolin]-2'(1'H)-one,



The starting tricyclic conmpound is reacted with an electrophile Et+ in
presence or not of an activating agent in an organic solvent. This aromatic

el ect r opRibipsnA9ssubstitution is simlar to Protocol E exggp;Epgﬂggg‘)j nthis
case, since XZ is different fromCH, sxhe substitution is oriented in

position 8 Simlarly to Protocol E, various solvents and reaction
conditions for this aromatic electrophilic substituion can be used

e el e e
erson. ol G .Sche , -17. iX,, Xx RMor R-Hw
I|O, Br - ~- ~(gyaﬁ%’?@"?a@?'gg?ﬁéﬂl%ﬁ135)~ ARX-X~Xz X4 YZM=
B(ORj2) Z - - X, Y, Z and A
(R ] 2) rﬂ‘i@hlor@ﬂiaﬁg(@Nl@lniéh%l?nﬁﬁ@-%@ﬂcarﬁoxa%ﬁiel)éﬁ’%lﬂ@gﬁ (. an

are as defined in t sumary t he ent1on , al kynyl, aryl
or het er oald§¥clefinxare-1-4'-(3' 4i-ditividyo)quiftazolinja2 (' Hypoaey! or heteroaryl i odi de

or brom de g jeeet et o a pal | adi uncat al yzed. cross-coupling reaction
with an orggaﬁgrﬁr)g gle ﬁ gjQ‘[p‘&&eégﬁagug%egg’?%rbé’f%ﬁg{eép@}yﬁr,spﬁoﬁgy@ﬁh@xm-d,
an or ganoziir¢'-(BHatdihhado)geinazelin] tri Rbky| st annane in the presence of base
when neede%hgThe %:T anonetal | i c species can be replaced with a term nal

al kene or Dioso-Brrl3-Nedimsthyigmirereropyicarbpxamisde)phanyiie spsoused, a sour ce

of copper (I $(.GO F_ A4 Qal : e, d. Various palladium

catal ysts, [ésyoﬁlven g@?ng @,gcg!hgﬂ'rcgg%%%?%ﬂ? @gﬂ?ﬂ@eused for these coupling
reactions d@whierd L6'8-(danethyl-pipeeasineaccarsohfiRphKhyi|spiroRfie RMexaRE-1exaNpl €,
t he startirz, ryl or heteroaryl iodide or bromde can be reacte Wlt-ﬁ a
bor oni ¢ acigv‘f‘ﬁj\{wqg@i%qu&"ﬁhéi(a@)&n%oc in the presence of

of pot aes! e nOR BRLRERN AR Ao SRS B S BV En S e e 1

PCT/ EP02/ U3S8-(8' #&diAydrejquinazolin] & (1:H)-oife; X4 Y- ' Z
8'-Chlorospirofcyclohexane-1-4'-(3' 4’-dihydro)quinazolin]-2'(1'H)-thione
8'-Chloro-2'-cyanoiminospiro[cyclohexane-1-4'-(3' 4'-dihydro)quinazoline
8'-chloro-6'-[4-(4-pyrimidin-2-yl-piperazine-1-carbonyl)phenyl]spiro[-cyclohexane-
1-4'-(3',4'-dihydro)quinazolin}-2'(1'H)-one,
8'-chloro-6'-{4-(4-(2-morpholin-4-yl-ethyl)-piperazine-1-carbonyl)-phenyl]spiro[~
cyclohexane-1-4'-(3',4’-dihydro)quinazolin]-2'(1'H)-one,
8'-chloro-6'-[4-(4-(2-morpholin-4-yl-2-oxo-ethyl)-piperazine-1-carbonyl)-
phenyl]spiro[-cyclohexane-1-4'-(3',4'-dihydro)quinazolin]-2’(1’H)-one,
8'-chloro-6'-[4-(4-(2-hyd roxy-ethoxy)-ethyl)-piperazine-1-carbonyl)-phenyl]spiro[-
cyclohexane-1-4'-(3',4'-dihydro)quinazolin}-2'(1'H)-one,
8'-Chloro-5'-methoxyspiro[cyclohexane-1-4'-(3',4'-dihydro)quinazolin]-2'(1’H)-one,
5',8'-difluorospiro[cyclohexane-1-4'-(3',4'-dihydro)quinazolin]-2'(1'H)-one,
8'-Chloro-5"-methylspiro[cyclohexane-1-4'-(3',4'-dihydro)quinazolin]-2'(1°'H)-one,
8'-Chloro-6"-(morpholin-4-yl)methylspiro[cyclohexane-1-4'-(3' 4'-
dihydro)quinazolin}-2'(1’'H)-one,
8'-Chloro-5"-hydroxyspiro[cyclohexane-1-4'-(3',4'-dihydro)quinazolin]-2'(1'H)-one,
8'-Chloro-6'-cyano-5'-methoxy-spiro[cyclohexane-1-4'-(3',4’-dihydro)quinazolin)-
2'(1'H)-one,
8'-Chloro-5'-[2-(4-morpholino)ethoxy]spiro[cyclohexane-1-4'-(3',4'-
dihydro)quinazolin)-2'(1'H)-one,



AX-X~X.2zZRX3X4 Y- 'Z~0 OB-Bl~= 0.0 [Pd] (step 1) A OB XZ x' ~
Xi 0 X4 Y Z R-I, Br, OS02CF3 [Pd] (step 2) (step 3) A HC HO B XZ X ~ X

H20 HO ~ X, ¥5/0749s4% A CU(QOAC)z O X/ X~ x base z X4 Y' 'Z | Gtab@sds R2 A 4
RAN XZ X' '~ X?EL ~ X4 Y- ' Z 5 10 In sghene 8, X~) X2, X3, X4, X Y,
R3, R4 and A are as defined in the sunmary of the invention and Ris

sel ected frp ryl., .alkenyl al kynyl or heteroaryl. In step 1) the starting
aryl or hetBéEbgﬂ‘%s'J%&f'H@%‘UP’B'PBﬁ*%V]@'rPMEP@GXW?ﬂ"b'r@(vﬁf')nacol at o) di bor on
under pall amyum)aatn%hmﬂsz'ﬁmgbg@, the correspondi ng boronate ester. Various
pal adi um cat al ﬁ‘t)s sol vents and reaction conditions can be used and w ||

. be easily 8efédl Mwetm&amkid)e@oxxo]esmmﬁcyd@remrmné(ylm starting
e oo At BB P BRgr e onc o i brS{pinacalato)diboron i
- Qu(QAc) z basearboxyetHok3L®hldro-shifddydiahekank 1824934 48ihydro)quinazolin]-
2'(1’H)-one,
5'-carboxypropoxy-8'-chloro-spiro[cyclohexane-1-4"-(3',4"-dihydro)quinazolin]-
2'(1'H)-one,

8'-chloro-5'~(3-sulphopropoxy)-spiro[cyclohexane-1-4'-(3' 4'-dihydro)quinazolin}-
2'(1'H)-one,
8'-Chloro-5'-(2-hydroxy-ethoxy)-spiro[cyclohexane-1-4’-(3',4'-dihydro)quinazolin}-
2'(1'H)-one,
8'-Chloro-5'-(5-ethoxycarbonyl-furan-2-ylmethoxy)-spiro[cyclohexane-1-4'-(3',4'-
dihydro)quinazolin}-2'(1'H)-one,

8'-Chloro-5'-(5-carboxy-furan-2-yimethoxy)-spiro[cyclohexane-1-4'-(3' 4 -
dihydro)quinazolin]-2'(1'H)-one,
8'-Chloro-5'-cyanomethoxyspiro[cyclohexane-1-4'-(3’,4'-dihydro)quinazolin}-
2'(1'H)-one,
8'-Chloro-5'-(1H-tetrazol-5-ylmethoxy)-spiro[cyclohexane-1-4'-(3',4'-
dihydro)quinazolin]-2'(1'H)-one,
8'-Chloro-5'-(5-hydroxy-[1,2,4]Joxadiazol-3-ylmethoxy)-spiro[cyclohexane-1-4'-
(3',4'-dihydro) quinazolin]-2'(1'H)-one,
6'-(4-carboxyphenyl)-8'-chloro-5'-methoxyspiro[cyclohexane-1-4'~(3',4'-
dihydro)quinazolin]-2'(1'H)-one,
6'-(3-carboxyphenyl)-8'-chloro-5'-methoxyspiro[cyclohexane-1-4'-(3',4'-
dihydro)quinazolin}-2'(1'H)-one,
8'-chloro-6'-[2-methyl-4-(4-methyl-piperazine-1- ,
carbonyl)phenyl]spiro[cyclohexane-1-4'-(3',4'-dihydro)quinazolin]-2'(1'H)-one,
8'-chloro-6'-[4-(piperazine-1-carbonyl)phenyl]spiro[cyclohexane-1-4'-(3',4'-
dihydro)quinazolin]-2'(1'H)-one,
8'-chloro-6'-[4-carbamoyl-phenyl]spiro[cyclohexane-1-4'-(3',4'-dihydro)quinazolin}-
2'(1'H)-one,




5 10 palladium_ as catalyst. The resulting boronate ester is then coupled
to an aryl, al kenyl, alkynyl or .heteroaryl iodide, bromde or triflate

cat al yze‘i@h/ﬁﬁa | adi um species (step 2). Again, variouspplppeh/esddy
catal ysts) solvents and reaction condigti ons can be used for this coupling

reactions and will be easily determ ned by the skilled person. For
I nstance, the boronate ester is reacted with an aryl, al kenyl, alkynyl or
het er oaryl &'-cbiode-6/-f-({il meethyi-bipenidini-de/)aip8REirer1t he presence of sodium
acetate as base and tetrakis(triphenylphosphine)palladiumas catalyst to
gi ve the c&@g‘?wﬂﬂﬂﬁﬁﬁiﬁp'm[w&q@ﬁa@?'%‘E6(%26r@'ﬁ‘é(ﬁj@)%'ﬂém'i"ﬁ-%gﬂd'ﬂbDSlQed to
_the CorresMﬁidﬁﬁ-mﬁf@ﬁbfy@cﬁd@-m@gﬁl-ﬁérQﬁng-Olrle by treating it with acid,
e.g. an aqueous solution ‘of hydrochl’ori’c acid, in an organic solvent, e.g.
met hanol . TASIPhenyiispiofeysiahexand-1-4'-(B4dptibgdro)quiepzd)n)iditier)-ahe, Wi th a

B, net & BnSRitvsdiotaidoiare-Lil-f ARingroluiazober SitHre or

i mde, in tone, presence of a base such as triethylanm ne or pyridine and a
source of copper(l1) such as copper(ll) acetate in a solvent like
di chl or one roppt(dlimgthWamings2-hydraxy-mapoxyrs ko[ cybiiztbxamet hd'-(32A6t i on

%N YRRl PE P oRe & (NI (stop 2) (step %) A XX NH XIS

defined i xha Sumry A R 2 Tl P Y CIoRexaRe. L e
dihydro)quinazolin]-2'(1’H)-one,
8'-Chloro-5"-[2-(carboxymethyl-amino)-ethoxy]-spiro[cyclohexane-1-4'~(3’ 4'-
dihydro)quinazolin}-2'(1'H)-one hydrochloride,
8'-Chloro-5'-(2-methanesulfonylamino-2-oxo-ethoxy)-spiro[cyclohexane-1-4'-
(3',4'-dihydro)quinazolin]-2'(1'H)-one,

8'~Chloro-5'-(2-[(5-methyl-isoxazol-3-ylmethyl)-amino]ethoxy)-spiro[cyclohexane-
1-4'-(3',4’-dihydro)quinazolin)-2'(1'H)-one.

Among the compounds mentioned above, the following compounds are more
preferred:

8'-bromospiro[cyclohexane-1-4'-(3',4'-dihydro)quinazolin]-2'(1'H)-one,
5',8"-dichlorospiro[cyclohexane-1-4'-(3',4'-dihydro)quinazolin]-2'(1'H)-one,
8'-Bromospiro[cycloheptane-1-4'-(3',4'-dihydro)quinazolin]-2'(1'H)-one,
8'-chloro-6'-methoxyspiro[cyclohexane-1-4'-(3',4’-dihydro)quinazolin]-2'(1'H)-one,
8'-chloro-6'-phenylispiro[cyclohexane-1-4'-(3',4’-dihydro)quinazolin]-2'(1'H)-one,
8'-chloro-6'-(3-pyridyl)spiro[cyclohexane-1-4'-(3',4'-dihydro)quinazolin}-2'(1'H)-
one,
8'-chloro-6'-(4-pyridyl)spiro[cyclohexane-1-4'-(3',4'-dihydro)quinazolin]-2'(1'H)-
one,
6'-(4-carboxyphenyl)-8'-chlorospiro[cyclohexane-1-4'-(3',4'-dihydro)}-quinazolin]-
2'(1'H)-one,
6'-(3-carboxyphenyl)-8'-chlorospiro[cyclohexane-1-4'-(3',4'-dihydro)}-quinazolin]-
2'(1'H)-one,



WO 02/117-17S-1 PCT/EPi 1 2/11359.1 8U In step 1, urea, carbamate or thio
carbamate is i n|t|al Iy converted into a haloimne via a chlorinating agent

such as \ﬁg? £his then further reacted (step 2) withpargpii@ede am ne
to formt |na1 conmpound. The reactsyon can be carried 5 out w thout

solvent or in a solvent, for exanple an al cohol such as ethanol, at a

terrperatur C or. und esr ,for v tile amne, for

exanpl e. 98 g’ﬁ:g&?l(fﬁéﬁ@%%ﬁsmrﬂ@y?@%ﬂ‘gﬁ? “Prédi WP)@P&T‘MWQ @t i ve with

t hi our ea. 'En(el Iﬁ)‘Oﬁ@SS of scherre 9 above can al so be applied to conpounds of
formula (1) c% which Y is NHand Xis NR9. Protocol J: Schene 10 A A's

. XZ X' NH R&=< t@f&iﬁ -$e-pPiigylrepirofeyciohexmor: td'-(3k4NdibyBro)Hainaxolnle? BHX3~ a 1

4 1 X4 N-o H(step 1) Rz (step 2) Rz In schene 10, X~, X2, X3, X4,

R9, R 2 an 'are as defined in the summary of the invention and LGis a

- leavi ng gr @Hchiroi6'-¢3-dimethykzmoinetprape! - ywusgr@;cg/cldmyh@newo[a',hahmgefb)_20 I'n
step 1, the U|n ﬁé Pﬁaelsreacted wth 2-LG to obtain the
N- substi t ut FHA &1 Fkonen step 2, the N-substituted quinazolinone is

ted wt db can be
ngg gndwvm%cggje eagyﬁétﬁgégﬁzt nedy rﬁ@@@ﬁ%ﬂcgﬁoﬁ&%\%g% a‘{‘For(fﬂ:)e(:trrpl e,
and vm'thoutdllayqro)qwnazmhnbﬁﬁ H)e)maan use for the reaction sodi um hydride or

' di.met h 1 d I t. St 2 of th
Cbove pr ocdb Nl B RF e By piPE AN - SRR R ey IR lR eI QNSanR- Ui-ch Y i s
O or S \(\BQtLle\ﬁd}Ezﬂl%z"ohﬁﬁéﬁl-ﬁ%éB59~ 81 Step 1 of the above process

can al so be a?‘P ied to conpounds of fornula (1) in which Xis Oor S.
Pr ot ocol K:8'-chloro- '-[4-(3-N-d|methylam|no -propylcarboxamide)phenyl]-spiro—

[cyclohexane-1-4'-(3',4’-dihydro)quinazolin]-2'(1'H)-one,
8'-chloro-6'-[4-(2-N-dimethylamino-ethylcarboxamide)phenyl]-spiro—[cyclohexane-
1-4'-(3',4'-dihydro)quinazolin]-2'(1'H)-one,
8'-chloro-6'-[3-(3-N-dimethylamino-propylcarboxamide)phenyi]—spiro—~
[cyclohexane-1-4'-(3',4'-dihydro)quinazolin]-2'(1'H)-one,

8'-chloro -6'-[3-(4-methyl-piperazine-1-carbonyl)-phenyl]spiro~[cyclohexane-1-4 -
(3',4’-dihydro)quinazolin}-2'(1'H)-one,
8'-chloro-6'-[3-(2-N-dimethylamino-ethylcarboxamide)phenyl]spiro-[cyclohexane-
1-4'-(3',4'-dihydro)quinazolin}-2'(1'H)-one,
8'-chloro-6'-[4-(4-pyrimidin-2-yl-piperazine-1-carbonyl)phenyl]spiro[-cyclohexane-
1-4'-(3',4'-dihydro)quinazolin]-2'(1'H)-one,
8'-chloro-6'-[4-(4-(2-morpholin-4-yl-ethyl)-piperazine-1-carbonyl)-phenyl]spiro[-
cyclohexane-1-4'-(3',4’-dihydro)quinazolin]-2'(1'H)-one,
8'-chloro-6'-[4-(4-(2-morpholin-4-yl-2-oxo-ethyl)-piperazine-1-carbonyl)-
phenyl]spiro[-—cyclohexane-1-4'-(3',4'-dihydro)quinazolin}-2'(1'H)-one,
8'-chloro-6'-[4-(4-(2-hydroxy-ethoxy)-ethyl)-piperazine-1-carbonyl)-phenyi]spiro[—
cyclohexane-1-4'-(3',4'-dihydro)quinazolin]-2'(1’H)-one,
8'-Chloro-5'-methoxyspiro[cyclohexane-1-4'-(3',4'-dihydro)quinazolin}-2'(1'H)-one,
8’-Chloro-5'-methylspiro[cyclohexane-1-4'-(3',4'-dihydro)quinazolin]-2'(1'H)-one,
8'-Chloro-5"-hydroxyspiro[cyclohexane-1-4'-(3',4'-dihydro)quinazolin]-2'(1'H)-one,
8'-Chloro-6'-cyano-5'-methoxy-spiro[cyclohexane-1-4'-(3',4'-dihydro)quinazolin]-
2'(1'H)-one,



5 Schenme 11 A~ O- AX ~~~ iX~. Base | RO-LG X~ "' NH Xz NH 2 ~~ X3l ~X N~O
Base X3~X4 N~O (step 2) (step 1) OA9 TFA ~i X, NNR -. X31. (step 3) X A
N~Rs X3l %8 NoQ§ © I'n schene 11, X, X2, X3, X4, RO and Ac/ppoafmsolefined
in the summary of the invention and L is a | eaving group such as
trifuoronethane sul fonate, nesylate 10 or halogen. In step 1, the

qui nazol i ngne, i s r ted with paramethoxy-benzyl chloride (PVMB). O her

prot ect i ng%‘Mﬂoéﬂgﬂg"ﬂgmpl'%WW]WQ@PXBB@T"&? r®g4condi ti ons,

bases, can SeRiRiM-Di1'P8-gn@asi | y determined by the skilled person. For
exanpl e, ar@wﬁtﬁg‘bt ar{}ﬁj?i(lnpﬁgﬁi%bn, one can use for the reaction cesium

~ carbonat e ds-chamxymetboxye8 hehibm-spiro[decictexankeveqt-(3' Khdikydpo)duinakelin}r ot ect ed
qui nazol i n%n@ i.s reacted with R9-LG Various solvents, operating
condi ti ons,? §d¥s¥ € can be used and will be easily determned by the skilled
. person. Fors e¥amyproptixy-8uichisielspirdYcyciofekané a'-(3NE - iR ih&%olin].
reaction sodi um h;}/’gri de” as base ipﬁagi))fmt hyl formar% de as%@?@ént .Oﬁ\m step 3,
treat ment &X(1tHeoM@,- PMB prot ect ed qui nazol i none with TFA renoved the

hLL 2t S o B BERE R RARARSTIF B E b SRS
2'(1'H)-one,
8'-Chloro-5'-(2-hydroxy-ethoxy)-spiro[cyclohexane-1-4'-(3',4’-dihydro)quinazolin]-
2'(1'H)-one,
8'-Chloro-5'-(5-ethoxycarbonyl-furan-2-ylmethoxy)-spiro[cyclohexane-1-4'-(3',4'-
dihydro)quinazolin]-2'(1'H)-one,

8’-Chloro-5'-(5-carboxy-furan-2-ylmethoxy)-spiro[cyclohexane-1-4'-(3’ 4 -
dihydro)quinazolin}-2'(1'H)-one,
8’-Chloro-5'-cyanomethoxyspiro[cyclohexane-1-4'-(3',4’-dihydro)quinazolin]-
2'(1’'H)-one,
8'-Chloro-5'-(1H-tetrazol-5-ylmethoxy)-spiro[cyclohexane-1-4'-(3",4'-
dihydro)quinazolin]-2'(1'H)-one,
8'-Chloro-5'-(5-hydroxy-[1,2,4Joxadiazol-3-ylmethoxy)-spiro[cyclohexane-1-4'-
(3',4'-dihydro) quinazolin])-2'(1'H)-one,
6'-(4-carboxyphenyl)-8'-chloro-5'-methoxyspiro[cyclohexane-1-4'-(3' 4'-
dihydro)quinazolin]-2'(1'H)-one,
6'-(3-carboxyphenyl)-8'-chloro-5'-methoxyspiro[cyclohexane-1-4'-(3',4'-
dihydro)quinazolin]-2'(1'H)-one,
8'-chloro-6'-[2-methyl-4-(4-methyl-piperazine-1-
carbonyl)phenyl]spiro[cyclohexane-1-4'-(3',4’-dihydro)quinazolin]-2'(1'H)-one,
8'-chloro-6'-{[4-(piperazine-1-carbonyl)phenyl]spiro[cyclohexane-1-4'-(3',4'-
dihydro)quinazolin}-2'(1'H)-one,
8'-chloro-6'-[4-carbamoyl-phenyl]spiro[cyclohexane-1-4'-(3',4'-dihydro)quinazolin]-
2'(1’'H)-one,
8'-chloro-6'-[4-((1-methyl-piperidin-4-yl)-piperazine-1-carbonyl)phenyl]
spiro[cyclohexane-1-4'-(3',4’-dihydro)quinazolin}-2'(1'H)-one, and,




15 20 25 Protocol L: A Xz ~ NHBBr3 3 X4 Y~O (step 1 ) Schenme 12 RH O A ~O

AX~NHRLG base Xz ~ ~NH X3~\ , ~ X3~~ X4 Y O (step 2) X4 Y O In schene
12, X2, )@00% and A and Y are as defined in the sumarypef/gbhgosssyvention,
Ris al Kyl =0)-al kyl and LG is g;leaving group. In step 1, the

starting rrethoxy derivative is denmethylated with boron tri brom de in a
sol vent such as dichl oronet hane. The resulting phenol internediate is

treated in &iGom-§il2Hcamoxyaethygmine)- sthonylspitafcyaletyexaner1-de(3' 4 acy!
hal i d t h t b te,
cost um car SUOIEIREONAERT FATEMOGIBRE o1 1\ Ko B et byl T or et do.
. Synt Ee5| s BGhidress’ E(Qaﬁ?il'meﬁulf@ylﬂﬁlnd-:k?&bfeflh?( )Wpltrb ll}dﬁeﬂhhég%iti t[]ﬁ
thesis of, pa ar iv ounds of fornula according to the
?%Centl on. (5 BCﬁéﬂfreh%é%@ni%iH% »al protocols, the proton NI\/Rgdata was
~acquired ngj(grﬂo,ﬂ)og ﬁgg&gﬁ% W%Eﬁﬁ'@ éfﬂﬁ.@'}] thg é’ ?@Cldr%q(aggxarrpl e
1S NEX
X2= g_{;o[gygﬁ QJ&_F\}%{ 33&ﬁaﬁ@>@ ‘92 Oazg—Nlj T?e tpli_ébl e conmpound was

prepare accordl ng to protocol A Phenyl urea (13.6 g, 0.1 nol) was added
porti onw seGéreral sroteds fonthef prephitinh i BembeuRdd 6f thé Wvetiont i rred at 100C.
After conplete dissolution of@tgm_ﬂm_om3 m., 0.1 nol}
was added dropwi se to the hot m xture. The m xture was stirred at 100120C
until conpletio I iltered,
washed err{)h col gjﬁé]& &??ireﬂ%r%bgnﬁg %@ﬁanoﬁﬁﬁg?@gﬁizﬁ%@%sﬁﬁ?ﬁe KGhaoH
30 sol uti orwhidthtyeis MR ,adecN-tR? arek Z ie OQungrises sbhairices subktitutet ups of he
WO (12@&7 t7a. | PCT/EP021(1359~ 83 precipitate was filtered, washed with

water dd dPMBWA The crude material was purred by crystallization in

ethanol . The title corrpoun owas obtained as a white powder. Melting point

(mp) = 224-226C. /H )280] b 9.11 (br s, 1 H NH), 7.24 (d, J =7.6
,709(X” 1 H, 6.88 (t, J =7.6H) 1H, 6.78 (d,
Hz HX3~§: 1H NH) 1.79-1.63 (m 7H), 1.50 {m 2H), ),

hoxyspi ro[ cycl ohqqaane 1-4'-(3",4" -di hydro)quinazolin]-2' (1" H)-one 10
CH, X2=C-O CH3, X3=CH, X4=CH, A-cycl ohexyl, X=NH, Z=0O Y=NH. The title
conpound wds wbmﬂrp)ﬂ oxtb, .’Xg,cm d-'Rgﬂmd Ripars as défi rﬂed inshaguimathshHtie ieantionr ea

(30 g, 0.18 Cgf ne (18.6 nL, 0.18 nol) in pol yphosphoric
acid (200 IW_' a?Mé %% s filtered, washed with cold 15 water,

taken up i n et hanol and neut ralized with NH4OH sol ution. Vater was

o)

Hz, 1 H

J=7.9

1.20 (m lH) Exam?)lez
6' - Met

X~

15 in which A is as defined in the summary of the invention, to obtain said compound

of formula (l).

An alternative method for preparing a compound of formula (1) in which X is N-R®,
Y is O, S or NH, and X4, X3, X3, X4, A and R® are as defined in the summary of
20 the invention and, comprises,
(1) reacting a compound (2a)
/XL
IR
3~

X7 YH

(2a)



added to make a 50% et hanol | water solution and the precipitate was
filtered, washed with water and dried. The crude material was purified by
crystal | iwath@y7kp ethanol. The title conpound was obt ai negragosabite
powder (8.2 g, 18%yield). np = 233-235C. 20 "H NVR [(CD3)2S0] b 8.94 (br
s, 1H NH), 6.80 (br s, 1 H, 6.72 {m 2H, 6.61 (m 1 H), 3.69 (s, 3H))
1.76-1.47 (m 9H) . 1.23 (m 1 H}. Exanple 3

Spi r o] cycl dRWYEm &1.1X2Xs( X4 ane agidefitied jrihersuminan) otheinvéntionear?by Y oCH,

X2=CH, X3= = = d . X=NH, 7= Y=NH. The t{jtl.e conpound was
pr epar ed a(%:-igrr ﬁ?ﬁﬁhoé\ﬁf%%%e@ﬁl"’l'}éﬁg"spﬂé’ﬁ???cﬂn%a'w@ E&‘ 13 adegyng and
. cycl ohept angmap t@8btaimrcompodnd®ph) i n pol yphosphoric acid (200 ni}. The
precipitate was filtered, washed with cold water, taken up in hot 30
et hanol andyne(tigal i zed with NH40H sol ution. Water was added to nmake a 50%
' ethanol/wateE soljution and the precipitate was filtered) washed with water
and dri ed. e Fraterial was purified by crystallization in ethanol.
The title conpéemd s obtained as a white powder (14.7 g, 32%yield) nmp =
198- 200C. WD 02/ (17-47a-4 PCT/EP(12/(13;9~ 8~ "H NVR [ (CD3)2S0] 8 9.11
(br s, 1H, NH)(2by.21 (d, J = 7.6 Hz, 1H), 7.09 (d, J = 7.6 Hz, 1 H), 6.88
m 2H), 6. d, J =7.9 H, 1 ,.1.94-1.72 (m 6H), 1.54 (m . 6H). 5
(Ex arrp:_be 4 (E?regactmg compound (2b) wli_t?\ R-Li in which R i(s Iowe|r_|.)alkyl and th(en with aH)
7' - Met hoxygpi j ane-1-4'-(3",4'-di hydro)qui nazolin]-2' (9" H)-one
X, =CH, XZ:E%%@CIJ%%, X4=CH, A=cycl ohexyl, X=NH, Z=O, Y=NH. The title
conpound wa pared according to protocol A, using 310 net hoxyphenyl urea
(33.2 g, O. and cycl ohexanone (20.7 nmL) 0.2 nol) in polyphosphoric
acid (200 'fhe precipitate was filtered, washed with cold water, taken
up in hot ethgnol and neutralized with NH4OH solution. Water was added to
make a 50% et kanol /water solution and the precipitate was filtered, washed
with water and dried. The crude material was purified by crystallization in
15 et hanol .in Which Ati$ as defiped initheasurninaay ofthedsventisni tooendimidung @c) 20%
yield) mp = 228-230C "H NVR [(CD3)2S0) 8 9.03 (br s, 1 H NH)) 7.13 (d, J =
8.5 H, 1 H, 6. rs, 1 H NH, 6.45 (dd, J =8.5, 2.3 Hz, 1 H), 6.36
(d, J = 2.3 Hz, 3.68 (s, 3H), 1.781.59 (m 7H), 1.47 {m 2H), 1.20
(m 1 H. 2 Q)
6' - Phenyl spi £ o[ cj

cl O'gpt ane-1-4' - (3", 4' - di hydr o) qui nazol i n] - 2' (1' H) - one

|
X1=CH, x2:0-< eF -TX3=CH, X4=CH, A=cycloheptyl, X=NH, Z=O, Y=NH. 25 The
title conpound“as prepared according to protocol A, using 4-phenyl -phenyl
urea (42.4 g, 0.2 nol) and cycl oheptanone (23.5 nL, 0.2 nol) in
pol yphosphoric acf2¢) (400 g). The precipitate was filtered, washed with cold

wat er,  tak up_in _hgt ethanol and utralized with NHA0H sol ution. \Water
was ada@d 33) Fﬁ?‘ﬂ%\”ﬁg /P@?ﬁgm QF\RHPE:? e‘i’?ﬂrd{’\d@ﬁr%t'ﬂﬁé’oﬁgg'@ﬂﬁi aGidie was
filtered, wapBRidnWridasieésHdifsitodhtdin de material was purified
by crystallization in et hancl)l. The tlrt?gn%%—ljrr}@o{%g was obtained as a white
powder (23.3 g, 38%Weld). np = 180-182C. WO 02/ 07. 475a PCT/ EP1121U3s9- 1
8s '"H NWR [ (CD3) 9.28 (br s, 1H, NH), 7.59 (m 2H), 7.43 (m 4H),

7.30 (M 1 H,y7.0£6r s, 1 H NH), 6.88 (m 1 H, 2.01 (m 2H), 1.89 (m
2H), 1.77 ( ~‘ 1.58 (m 6H). 5 Exanple 6

X~=CH, X2=CPp™>y3=CH X4=C O CH3, A=cycl ohexyl, X=NH, Z=0, Y=NH. The title
conmpound was prépared according to protocol A wusing 210 nethoxyphenyl urea
(49.8 g, 0.3 r(‘r&I’} and cycl ohexanone (31 nL, 0.3 nol) in

(4) reacting compound (2d) with a group O=C=N-R® in which R® is as defined in

the summary of the invention to obtain compound (2e)



pol yphosphoric acid (600 g). The precipitate was filtered, washed with cold
wat er, taken up in hot ethanol and neutralized with NH40H sol ution. Water
was addeqvg) »Bke @ 50% et hanol | wat er sol ution and the prggifiphBéRoas
filtered, washed with water and dried;s The crude material was purified by
crystallization in isopropanol. 15 The title conpound was obtai ned as a
white powder (48.1 Q, 65%yvyield). nmp = 209-211C. "H NVMR [(CD3)2S0] 8 7.79
(br s, 1 H NH, x (m 4H), 3.79 (s, 3H)) 1.79-1.60 (m 7H), 1.48 (m
2H), 1.22 (m 1 Y). 20 Exanple 7

8' - Chl or ospj A-0hexane-1-4'-(3',4' -di hydro) qui nazolin]-2' (1" H)-one
. X~=CH, X2= %ﬁ X3FCH, XQ=C-Cl, A=cyclohexyl, X=NH) Z=O, Y=NH. The title

conmpound Jdrepar ed accor di ng to prot ocol A, using 2-chlorophenyl 25 urea
(51.15 g, O. %)ﬁapl)Yand cycl ohexanone (29.4 g, 0.3 nol) in pol yphosphoric
~acid (600 g). The precipitate was filtered, washed with cold water and
recrystallized fOomNHRA acetate. The title conpound was obtai ned as an
orange solid xﬁ) % vyield). rrp = 209 211 C'H NWR [(CD3)280] 8 8.42 (br s 1
H NH), 7.29 J = 7.9 Hz, 7.16 (br s, 1 H 30 NH), 6.95 (t, J =7.9

Hz) 1 H), 1.61 52-1.3 1.25-1.22

Beanpl 6 8 iﬂﬁre@gmpgr@”hna%zwm BT toohtplerAgin Gomwpnd ogFormula (),
Iaﬂ;kg[gsg'(ﬁpbsMﬁ@aam%nﬁo&nd 6§forﬁ1u1éj(l drg\)zg;::pgﬁgi&p] 2 (L Hone
and 5' -chI or ospi ro[ cycl ohexane- 1- 4 (3 4 - di hydr o)qui na1zol [ n] L2 (1’ H) one

5 (Exa 3=CH, X4=CH_ A=cycl ohexyl O Y=NH
The <1t pe AN m@&@&@%ﬁ%ﬁs@rgla%ravan e Hoiagiladiiig whih X

3- chl or oph¢gg, SusrEeRRE Oy %LOY.S &r NRM? ) INFgrexgnoge Re I
1.6 equiv.) ,in 10 pol yphog%horl c aC|Zd%rqls)gég miI"ﬁeﬁa%uéc))éd’sxfayer éﬁ'&o
extracted W1 tereraidefinedHn] the, summaey obrhé risventiogamind ¥xisr &t S werNsH dri ed
over l\/gSO4C wr’tsg ed and concentrated under reduced pressure. The resi 'due
was purifi &d ‘ash chromat ography on silica gel (CHZCIzI CH3CN : 90110 to
601 40) fol Ib)/vedcﬁng c@mlp;bahal(jgd)zatl on in toluene to give

7' -chl orospiro[ cycl ohexane-1-4"-(3",4" 15 di hydro)qw nazolin]-2' (1 H)-one
as a white solid 10 nyg, 5%y| el d) np = 254C. '"H NMR [(CD3)zS0] b 9.28
(br s, 1 H NH, (d, J 8.0 Hz, 1 H) 6.91-6.89 (m 2H), 6.82 (s, 1
H, NH), 1.83- ]x61 A TH) 1.49(m 2H), 1.24 (m 1 H). and

5' -chl or os@({o[ fcl ohexane-1-4'-(3",4'-di hydro) qui nazolin]-2'(1'"H-one as a
white SOlI(kl%X/l ng, 14%yield). np = 229C 20 'H NVR [(CD3)2S0] 8 9.34 (br
s, 1 H NH))3 1"y J =8.0Hz) 1 H, 6.91 (d) J =8.0 Hz, 1 H), 6.84 (br
s, 1 H, NH)) 6.77 (d, J =8.0 Hz, 1 H, 2.60 {td, J = 13.0, 4.0 Hz, 2H),
1.82 ( 64-1.49 (m 5H)) 1.22 (m 1 H). Exanple 10 25

8' I\/Et}%l spi ‘ ycl ohexane-1-4"'-(3"',4' -di hydro) qui nazolin]-2' (1" H)-one
X~=CH, X2=(HwhiBGHX Xﬂg.%%A%é%‘d&fﬁéH'lnc H, Z=0 Y=NH The title
conpound was prepareé according to protocol A) using o-tolyl urea {551 ng,
3.66 mol ) Wih@ gIRPokex@(mg’ eaXFCAZ’ inwhichihl is allekvingugroup, Xnis30, S or

ol yphos h [ . a tracted CIzIIVEC]—I
(2117 TR 7005 08" SREAnNR et PHERLR e o 418 B i R iand R o aréand
concentr at ad defided irf L aANRINE6FteSinvditor, €5 bBtéth ¥EmpBUAd goteby f1ash
chromat ography on silica gel {CH2Clz/MeCH : 9911 to 8OI 10) foll owed by

A

XZ/XL

Jl
Py

el t
15 (2e)
(2) reacting compound (2'e) with a source of halonium to obtain compound (2'f)



WO 02/ (17~7s~ PCT/ EP112/U3s9-4 87 recrystallization in toluene to give 290
ng (34%yield) of the title conpound as a white solid. rrp 204C " H NMR
[(CD3)28q1J %2/§7§24(br s, 1 H NH), 7.10 (d, J = 7.7 Hz, PtﬁﬁEpﬁz,&qud J =

1H) 7710 (m 2H), 1.82 - 1.6% (m 7H, 1.50 (W 2H), 1.23 (m 1H.
5 Exarrple 11

6' - Chl orospi ro(cyclohexane-1-4'-(3",4"'-di hydro)qui nazolin]-2' (1" H)-one
X~=CH, X2=C-Cl, X4=CH, A=cycl ohexyl, X=NH, Z=0O Y=NH. 10 The title
conpound was pre d-dgicordi ng to protocol A, using 4-chlorophenyl urea
(0.85 g, 5 and, cycl ohexanone (0.55 nL) 5.5 nmmol, 1.1 equiv.) in
. pol yphospho ic aci d’(29 g). The aqueous |ayer was extracted with
CHZCI2INECFK~%%M ‘Y’<.: conbi ned organic extracts were dried over MySO04,
filtered and centrated under reduced pressure. The residue was purified
by flash 15 chroapbography on silica gel (CHZCI2/MeOH @ 9911 to 901 10)
foll owed by recrystallization in toluene to give 79 ng (6@6y|eld) of the
title corrp(QBmdedalstlanwhchpsuthde)fm c;btamsaﬁa céinb%hcﬁ 66%?%%@&)8 .28 (br s,
7.16 (dd, J = 8.5, 2.5 Hz, FD, 6. 87

% Er sN . 1 H( Zmﬁ"%'@?"gmzft? gtz s @I%OHZSR 1hydyolysis ey hydrog@ntelwsm)qommunm
2 1
é(Bm Br I(;Dm)s pi ?@(‘(%;/Bal ﬁ@g&?%krﬁf@%pﬂund sﬁ'd COT%ulimndacz)t) or 'az 2 ik M’"C&%'S

X~=CH, %2=CMHor X3amh, X4=C-Br, A=cycl ohexyl X=NH, Z=0, Y—NH 25 The title
conpound ar ed ccordl n A, using 2-bronophenyl urea
(1. 075 g, \A@g}ﬁﬁﬂfa?'”aﬁé' 9@?“8989&9&)&@’%8 ‘mL, 5.8 mol, 1.2 equiv.) in

pol yphosphoric acid (39 g). The aqueous |ayer was extracted with

CH2Cl Z/ MeOH (211 ). The conbined organic extracts were dried over MyS04,
filtered alie3gompauads rutiigeduindthe irscandiod lpcblslsupbarrﬂ'a@u’uealiydlaecmble

001 10) ol Loy PLEFPLBENAR 2, Blindle 1 1085 4hDcrighes Fobeles. tusvaiee o

f th tl
L 1 st st o Ry

8.0 Hz, 1H)d)esvrlm'9r~°(dJ 8.0 Hz, 1 H, 7.17 (br s, 1 H, NH), 690(tJ:

e o s ARG bl %mzif5&%%&%9&%{&%@”(&]@0( i jrcie

X~=CH, XZ=GHits Kaving.a BdsiCpart dvd yatohanng an%eldit pdtO Y=NH. The title
conpound was prepared according to protocol A, using 2-fl uoroghenyl 10 urea

(oI 77hg ﬁ m%eypraﬁﬂoewnasmﬁaﬁaﬂy(eccwltab;e sgltsofnamomgomdeq farmula l),
e Lo R oN] 6y G Habifl dibasit lark SHEO e G iRl GUsidabrie Uddiion sats,

filtered armdtlm@nommuadecbfliodnmlar (Bl itedr P pahichemayhoe formiedUromasorptoxid | ed
by flash chromat ograquéaon siJjica gel (CH2Cl2/MeOH : 9911 to 95I 5) fall owed
[

by 15 recr JRAGANIC; Qf Nig PeidSeREch fsyifoE expmplg, hydmbromic) Yﬂ"oﬁh@“ﬁi t e

corrpognil 1a gﬁuq\é" _ﬁrg;s@ﬂbhé T ‘ac%ﬁésﬁzcdﬁé\"\@{gaﬁ%%alg cgh&ﬁr%&haﬁ%lc

(m 1H)) 1 benbzaice futmaric? idnd mlﬁénésulfoﬁlﬂ) acid 2§Saltémanﬁ ithe IBOa EYaapbandwb

X-—crt, Ko Bl SRR s, i nbiaves S SF1B) arerdleo inelded

CO”pound W%s%ﬁ@@bﬁﬂ GYC o dlﬁhd’soo?rﬂ\teO‘iﬁverﬁiEnus|'nn%d?‘ltf6‘ﬁtégbl§1:e5"%ﬁ@l}‘é}ssﬁﬁﬁ urea

(1.5 g, 10 nmol cycl ohexanone (1.1 nL
pol yphos ph@hacmaceldlc(aHB agyeptahle salﬁmfcammmtmd mﬁeferrmﬂar(b)ctlk)d)r\(\illt) Iinavmg an

CH2Cl ZI MeCH |1 }). The c i,ned. or were drie

filtered aﬁ&%‘bﬂ@%r"ﬁ P'&‘?"d&%ﬁ&@ﬁeﬁé&gﬁﬁd ?Haé hﬁ‘Fé”?%%‘fntﬁjgé)? %ﬂgh ed

by flash chnpgelRpwaRRMAY beifbintéd f#6m A&%&I&h&@@ﬁ anic®a38s s0dh

fol |l oned blc }B)gp{r e’g\?’ysta Q:ylzatl on in toluene to |vg%r%n8 (18%y %Pel cai)s

the ti@be é@fnpmmgleasth@ hydroxides of alkali metals and alkaline-earth metals (sod|um
potassium, magnesium and calcium), amines (dibenzylethylenediamine,
trimethylamine, piperidine, pyrrolidine, benzylamine and the like) or alternatively

quaternary ammonium hydroxides such as tetramethylammonium hydroxide. (See



white solid. rrp = 229C "H NWVR [ (CD3)2S0] 8 9.01 {br s, 1 H NH), 7.05 (s) 1

H, 6.91 (d, J 8.0 Hz, 1 H, 6.68-6.66 (m 2H), 2.22 {s, 3H), 1.76 - 1.61

gn; g(—l) \;,059,0“}1;4 2H), 1.23 (m 1 H). WO U2/ 07-175. 1 PeiifEpdleds6d359-4
anpl e 65

5',8" -Dichl orospl ro[ cycl ohexane-1-4'-(3", 4" -di hydro) qui nazolin]-2' (1 H)-one

X, =C- Cl, XZ=CH, X3=CH, X4=C-Cl, A=cyclohexyl, X=NH,_ Z=0Q Y=NH 5 The title

compound wedsQf %rpﬁammeatjeairsalﬁs& byoBenget Dbl etral. (1997Y J2 Pidirmh ISai.0§81eh4 D, ur ea

(0.615 g, HaexaIgne (0,50, m, 5 mmol, 1.6 equiv.) i
pol yphosphg'l”?nzéwg‘)'f’go%fggt&? e’fé'é‘ q'i?ééfﬁgc? Ayer wagméxt ract egq\l/JV: ;/h) '
. CH2CI 2/ MeOH (2] sk ofTélgrcs‘dmgIdﬂ%dc@ﬁg@umcpoﬁmenﬂoér&.de«eé@cmésﬂ%anerocwﬁ% 10

filtered and concentrated under reduced pressure. The residue was purified

by flash crnenitillag ipihg o (see Bymdganrd, @qmmmﬂagm d 9871 24: 2384 owed
" by recr§stai46|)mgta!éawcddleh%é{gae to give 56 ng (7% yield) of the title
as

conpoun = 243C "H NWR [{CD3)2S0] 8 8.35 (br s, 1 H,
NH), 7.35 (d, J = 8.5 Hz, 1H) 7.21 (br s, 1 H 15 NH), 7.01 (d, J =9.0
Hz, 1 H, 50 ddd —135 13.5) 4.5 Hz, 2H), 1.83 (m 2H)) 1.68-1.51
(m 5H), 1. :16 and Exarrpl e 17

6',7" -Dichloros | | one
20’ (Exampl e 16 ”Qéﬂ%ﬁé’@%é@%?ﬁf&gﬁ@ 6 QUL B e BAA gy tonsy,
Y—NH and which are appropriate for the nature, and severlty of the complaint to be treated.

i.chl ro[ cycl ohexane- 3! ui azo I nj 1 one
CExanp” 1 el dgse Ritdrans Syl bRiasy T A o8 Anee) Produo wph Saw i
25 The titl [
i chl or ophey FRER HBHE cf Mherothantiflaases 2’3“%@&@5&*@%&%%@%‘*? ortns’
1.6 equiv. )which prey poropptilei withcthe (nténdgd ralte ofj@dmisistratjen, such ast rfact ed

th CH2C Z/ MeOH d d d
WS04, 30 (PRI AR oTE P E CRRUPSr ERYEDIPSHEs . STTEOIST RIS B vas
purified bynfdiatdh, CRupPESiIRGESPONdMas fbdrs IeduchCHEC! B dms)OYeld be

60I40) fol | oned by recrystallization in toluene to give
- dibchl syispepsiens. cThaseheompesitions afeaprepaskd by ragtgads avhich ate farpiiaHjo one

%SCT?EE”SEF ? 158t Sl e fiahpcsigiam S oo ol b WG e gelive hapeple
H, 7.03 ( t(E:or’inpoﬂtnd"bf fNe) invéntid®) GAd 40 tb)99.9% By weightsf 4 pharidceuicAl8etitle 2H)

1.24 (m 1 H).
5,6 -di chIerQﬁfﬂﬁer{'besoﬁé&@ﬁéatﬁ and (competiblg Mithr Bpgactivez Bringiple zandi the - one

75, %, L, i T P g hgn, 210 5, IR [(B9 2001 8 9,47
= 9. QOHZ H)Solla e dearét:anéanéludéSkaNdeks4 thislets? Hlispérsise (grandids,
65153 (c@psglg)s: claic%\gts(,man& gpjppo%l(tgnes A solld carrier can be one or more
substances which may also act as diluents, flavouring agents, solubilizers,
fubricants, suspending agents, binders, or tablet disintegrating agents; it can also
be an encapsulating material. In powders, the carrier is a finely divided solid,
25 which is in a mixture with the finely divided active component. In tablets, the
active component is mixed with the carrier having the necessary binding
properties in suitable proportions and compacted in the shape and size desired.
The powders, tablets, cachets or encapsulated forms for capsules preferably
contain 5% to about 70% of the active component. Suitable carriers are
30 magnesium carbonate, magnesium stearate, talc, lactose, sugar, pectin, dextrin,
starch, tragacanth, methyl cellulose, sodium carboxymethyl cellulose, a low-

melting wax, cocoa butter, and the like.



10 6' - Phenyl spiro[ cycl ohexane-1-4'-(3',4'-di hydro)qui nazolin]-2'(1"H)-one
X~=CH, X2=C-phenyl, X3=CH, X4=CH, A=cyclohexyl, X=NH, Z=0O, Y=NH. The title
conpound wWaS2R5£Rared according to protocol A, using 4- ph(f,gyf EPQP/%W urea
(0.67 g, 3.15 nmol) and cycl ohexanoneg(0.50 nl) 5 mol quiv.) in 15
pol yphosphoric acid (16 g). The aqueous |ayer was extract ed W|th
CHzZC121MeOH (21 %&?The conbi ned organic extracts were dried over MS04,
filtered and cond@tFaPOWdgRIctaGhetticat papselesccaribe usad dsesolins dpsagd i ed

by fl ash t | 0l 10)
fol | oved E'be’ﬁ‘?réy“é‘? Sﬁ‘fiﬁ?faihéqfﬁ'ﬁ{%?hgﬁ? ﬁg @L@E%ob%gd?]"ﬁ%‘eﬁélﬂ)spﬁy t he
. title conpdeitienih a presaniizes sohialhernﬁitted WJIBC‘an Hdﬂiﬁﬁbﬁa{t@%\?@%} is agngﬁ (br
1H, N J.= ,
S) 7. 350 {R’ng& 2‘99 ?W"e&fl‘%ﬁ'gwéggam@ ring valbe)z Hz 1 H) 6 83 (br s 1 H,
" E)ibanplleallld 1. 79idurd &b prepeeatidr® indiude: so?ut%%s(gﬂ:s;?é?psion]s 3Ra GRudiohd 2°
-1 odospi r o[ cy&t@h'éx\&ﬂ@f pr Mat@Bprdpylwehglycol) splitiarobf tHe 3ctive EBmPHENds-=CH,

i)(?ep?;r ec)zl(a;cco¥ ?ﬁ b goﬁ?(g)‘%c% ,&%"l%ﬁg(r?g ligui B % %"gg&éﬁlf‘&ggg\%@? e
mmol ) and m;inhmfstmamnlelq(ﬂu plepafatndddn aldo He RRLAted Clr{z‘i@gwrlgﬁqa‘)%dscrhe

acid (25 g). The aque | ayer was extracted with
combi ned orpé’yﬁt?)“%’)'t?ﬂgf &S%F'@ndrl ed over MyS04, filtered and concentrated

d d d flash 1 \
1197 11381752 PO RRRINS sl At ) AMASIbadih faBipe pSiregey lsseteing vear
: 9911 to 90¢ Hojivé compamdnbin wateryandldddingt switable cblUrHﬁt@eﬂé@o (3%
yield) of th |tIe nljeoun d as a white solid. np = 2 I\/Rﬁéf( 250]
8 9.26 (br éa Nvfé) iokeying @gents g§ desizad. (/ﬂwew&sw&*nsmn@: fiele oral UseH)
?m872l(-l?r i an ( rriél'db |_B)"SdE?()en(s‘ﬁ’u%ﬂqze fu?el? dWided atlive cjfo%%onent in wétn} tog@ther
8' - Bronos p|w1tb{ aw«soohetmaterﬂa} duel{ 35, nlfht%néltl b?'ﬂith)@(ilélNgUﬁgsZ qbbiRb Nﬁe( r|]|d)3{h§1|t8|§e 10

cl obu = =0, Y=NH. e ti

2=
corrpouflutgl< vvégdw'érﬁ?f VéE@BNGFﬁ@J'P 'p@BtpofBP",@USQ§M@9239¢@£§DM@MWHOUM

(0.6 g, 2. %hmbéetﬁf&lfdfﬁld%l&rﬁ&@ne (0.25 nmL, 3.35 mol) 1.2 equiv.) in
pol yphosphoric acid (22 g). The aqueous |ayer was extracted with

CH2C12/ MeOH 15 Fer 1prpparm@ suppasiterye preparatonsr & Iow-meltinge wab§0¢h ds lat er ed
and concen ru rial was fl ash chromat ogr aphy
on silica g’i?{“?%% éy l\%ﬂﬁgh@@f' e§ @%F‘i@) &H&ef F?e?'gsés’!]?'l@qlg‘m oWGe*T!‘(1

washed W t ihgtedizapr @Y Hispehfid it |te
powder (0. 03gjg, 4% vyi eli(sz np :'EFfzégel’Ew d)('3 ggm)%%m“% l;'%O]eﬁé@ br s,
1 H, , ‘hogwgepeoys mixiyre M-ghenmcauegmtoxonv€nént—|sl,zedi rht):l)js‘AnWaIKOWedlto— 7.7
gérrpl o Zlﬁaép ahly sBlidi fy7 Enbfas al@ )ob%alﬁgd 2ac?’cs?)r in H)Known pr(gcedurgg to

8' - Br ormsppre;iakasommhsn@dépt%d- (far , rectali BWAHi mh&&tl&ﬂz@daﬂls 2ar(91hdF% S
X~=CH, X2=CH, X3=CH, X4=C-Br, A=cycl oheptyl, Z=0, Y=NH T F?ltle

conpound wASCHHEHiod Oy Bledhods (s fﬂammtpamnohablw@e ginhitas o theseyusedrtea

égl gpﬁosghor ﬁgﬁggar%’l?ragys CR% %%1@53%8F39§%Ct%§'tgﬂor ac%eg qu;uhv ) 1n 30

CHzCl 228/£CH ( 2| Préferabiy tios pharmaestiticat prepairatich lsem @i HoSBFOfornd. llhts%ﬁd and
concentrat r@m%ae crude materjal was purified by flash chronatograph

silica gel Iq Preeasationds divided mte pinitdrsasheontaining anrgrqpaateequmtﬁleaas hed
W th / / 5 gge y t T it
corrpound ngs? &quaﬁ“ﬁgdurggyggv\ﬁt?tféﬂrﬁo%e g é 39 b)'e agﬂﬂ &ES—‘S 5517C
E NVR [1( ﬁ@ﬁ%ﬁmﬂg diserée cﬁthnntﬁlesbfme%parétlgﬂg(odﬂ exén?lé g d:ﬁ%ea tlaiblets7 31
“(br
(1 9681 84 @ﬁ;‘)g&gﬁ a@g péwders in vnals or ampoul_gs The unlg dosage form can also be a
30 capsule, cachet, or tablet itself, or it can be the appropriate number of any of
these packaged forms.

Methods of treatment.




51:71 (m 2H), 1.56 (m 6H). Exanple 22 _ _
8' - Brono- 4- net hyl spi ro[ cycl ohexane-1-4'-(3",4'-di hydr o) qui nazol i n] -2’ (1' H)

one 10 X~wghzx@sfH X3=CH, X4=C Br, A=4-nmethyl-cycl ohexyl, Tépm“
Y=NH. The title conpound was prepar edmaccor ding to prot ocoF

2- bronophenyl urea (0.6 g, 2.8 nmol) and 4-nethyl cycl ohexanone (0. 41 m.,
3.35 nrnol, 1.2 equiv.) in polyphosphoric acid (22 g). The agueous Iayer

was extracted wilthe agnEpecisZoMheHny2ntion areT PO Ingilioes, earid 95&@%@@%7 gd
purified by

over S04, nd concentrated. The crude material was

fl ashlvghr on@tﬁb‘ﬁé%pﬁf}' § SoMmRayngds) ha 2'@Wzﬂ§@a\46k'§§a typigalboat omosh b urgb

. resulting psrefteabl 100s Al aM r ether. The title conpound was
obtained as a V\h|¥%§pomw( &&é!bé&p(%@@?ﬂe ‘d). np = 187-189C 20 'H NWR

[(003)2301 8 7. dt hasr been 1sh¢wm@ccovdmg t(bdtheJ inventién Hhat cdrpouhddlof dheJ =

7 8 HZ ;‘9“!1 t{,o]-u4 quf‘% Eﬁct&f@%éﬂlhh?utg?sa(“%élﬁg |V%E3[§Ejéjglﬁl§ptgyszge@;s to a

gneB; gmuiplad;ﬁ%b*mc%ﬁi&ﬂ ReoyH g lencto? PE 3 iefisr 4 AL BUAY Vg7l [ fod, 1),

The title o%laﬁcmstmoms’inQEz ezchdapmer@blwattleaﬂrm ﬂﬁ@s A5 tieed) D0 times, 30
2- bronophenyl 30 urea (0.6 g, 2.8 mmol) and bicycl o[ 3. 2. 1] oct'an- 2- one (0. 55

g, 4.47 nmilnyea_ 40 dimesy. 50 itimes oy pHYL imes tDV\e&rlﬂ)a(IZQIeg)CsoThaiuacfoewPDElyer

was extract /MeCH (211 ). The organic extracts were dried over
MySQa, fil t(ﬁ%g\@tgrﬁmc?@%gntrat ed. The crude material was purified by flash

Ip
(G 2 bR L0016 S0T10) ard & heF CLATY 10 ool raa dhHas v PR

di i sopr opy|PREA&F PDER t|tIe corrpound was obt a| ned as a Whl te powder (0. 003

, 1 % | d 7 7.92

?d, J :y|7.e7 )ru,qqrb’?'%%&ﬂg bPa %e’l[éﬁ“"’ﬁi-o @9(‘@ 'S —'”Yef’rt'qqz th;t)lll}

6. 92 (t J comipolinids, oflhéi)dve?l-tlaﬁ éhdmo}epalrﬁctﬁarlﬁthze ﬂéhllgéfd?hﬁgp&mjd% Agﬁﬁ/étp (”)
3H), 1.98 {d, J = 11.5 Hz, 1 H), 1.58-1.52 (m 2H),

(m 1 H_) _ @@a@fﬁr@plgg in the present description, have an ICs value for the enzyme PDE7

2:@2@?ﬁ%é@%'?‘e{eg?ﬁ@%{b?veh@%ﬁ@%géw,ddf%‘ﬁlﬁ?é@_ e @%{Edlstmc from) - one

PDE7, in particular PDE1, PDE3, PDE4 or PDES.

Compounds of the invention can be used in the treatment of various

diseases, as they can modulate inflammatory and immunological processes due to
20 theincrease of intraceliular cAMP levels.

The diseases that can be treated are T-cell-related diseases, AE-cell-related
diseases and immune disorders, such as autoimmune diseases, osteoarthritis,
rheumatoid arthritis, multiple sclerosis, osteoporosis, asthma, COPD, cancer,
AIDS, inflammation, allergy and various inflammatory disorders such as, for

25 example, inflammatory bowel disease (IBD).

The invention finally relates to a method for the treatment of the above-
mentioned diseases comprising administering to a mammal, particularly a human,
in need thereof an effective amount of compound of the invention.

30 Processes for synthetising the compounds of general formula (1), (1) and (Il




A solution of Exanple 7 {100.2 ng, 0.4 mol) in dinethylformamde (2 nl)

was treated with N-chlorosuccinimde {80 ng, 0.6 mml, 1.5 equiv.) at 60C
over ni ghtwol5/074§s reacti on m xture was concentrated then gﬁrrEfPhﬁSJhW flash
chromat ography on silica gel (CH2CL2/jeOH : 10010 to 901 10) and reverse

phase HPLC (C18 colum, gradient of acetonitrile in water : 50I 50 to 95:5)
to give the- t|tIe corrpound as a white solid (48%yield). = 245C 'H NWR
[ (CDCL3] 8 7. 2flihe gpmpounds 7acpording te the presrph mvpnllgn(chan embtamegobybr s,

1 H 20 N 7

8' - Chl or ol%qr cz))slﬁ |rgrec\)/% f%@%ﬁ%gﬁc‘%&f?’@oﬁnéﬁ r o)% | nazcEFS?drﬁé

- one 25 X~=(6H)toa<zls@«-L) aD@@éﬁd}nbﬁd#ﬁlﬁw A=cycl ohexyl) X=NH, Z=0O, Y=NH To a

solution of Ex le 7 in trifluoroacetic acid

Subsequent |y adBBOUeTEHStER WM, dEmPBrasire, SARNSH I AT Bk %, Vi al

sul furisc agbgh @ésdﬁbbd bESw Kl biies, §Q{Hétéléﬂ|éd")'ﬁ§n Db SSHebIE5C over ni ght,

concentrated - 30 under reduced pressure, taken into di chloronethane and

washed twice with water. The reaction m xture was concentrat ed and purified

by flash romat ography on silica gel {CH2CI 21MeCH : 9713) to give 4.5 g

(73% yi elm@i&e title conpound as a yellowi sh solid. np = 261 C WO

021 (17-47;.1 PCT/EP112/0359.1 ')~ "H NWR [ (CD3)2S0] 8 8.64 (br s, 1H) NH),

7.64 (d, J = 2.0 Hz, 1H), 7.56 (d, J =1.0 Hz) 1 H, 7.22 (br s, 1 H NH),

1.76 - 1.59 (m 7H), 1.49 (m 2H), 1Sehem®11 H). Exanule 26 5

8' - Chl,or o- 6' - phenyl spi ro[ cycl ohexane-1-4'-(3",4'-di hydro) qui nazolin]-2'(1'H

)one X~=CH, X2=C-phenyl, X3=CH) X4=C-Cl, A:cyclohexyl X=NH, Z=0O, Y=NH A

solution of Exanple 18 (232 ng, 0.79 mmuol) igdl Watkyhﬁornamde (4 nL.) was
Rl

10 treated w t)q/ orosucci nraNtde (80 ng; 0! 1.5 equiy %) at 60C
overni ght. Thejirea /Q xt ue—was—eoncendllr at gd then purifi e&s flash
chr omat ogr aph 3b|x SPNFca gel ( CHPEl z/ MeOH 3 I rdto 901 10) to give the

title conpound as a white

RQ
X/x1\ : RENCO X/X1\ H-HN/ (step 2)
N — B P
2
3\X TH 3\)(4 T 0
R12 R12
9 ”
X, _H A& 0
X7 ™Yy HN
]zl I - (step 3)
Xy A /g PPA
X e 80 - 130°C
R12

In scheme 1, X4, Xz, Xa, Xa, A, R® and R are as defined in the summary of the

invention.

The starting materials are either commercially available or can be prepared
15 according to routes known to the skilled person. If the starting urea in step 3 is

not commercially available, it can be prepared by treating the corresponding

isocyanate with a primary amine in a solvent such as tetrahydrofuran (step 1) or

treating the corresponding aniline with a substituted isocyanate in an organic

solvent such as dichloromethane or acetonitrile (step 2).



solid (41 %yield). nmp = 226C 'H NVR [ (CD3)2S0] 8 8.50 (br s, 1 H, NH),
7.68 (d, J =7.3 Hz, 2H), 7.60 (s, 1 H), 15 7.56 (s, 1 H, 7.44 (t, J =7.1
Hz, 2H)) wo¥wtimss 1l H), 7.15 (br s, 1 H N+, 1.88-1.22 (. anpl e
27 8' -Chl oro-6'-net hoxyspiro[cycl ohexgne-1 ~. 4'-(3",4'-di hyar 0) qU| hazol i n]
20 2' (1'H -one X~=CH, X2=C-O CH3, X3=CH, X4=C-C, A—cycl ohexyl, X=NH, Z=0
Y=NH A soI tié?n 8f Exaggle 2 (500 rrr%p 2.03 mmol) in di methylformamde (10
m..) was trBSRRISWNeHIRa i corvestadt| thej@es(n@@qugazcmmmweacﬁn@.twma )

at 60C 25 oncentrated and purified by
flash chr ocrgfegd;'r(a he 'Eﬁgé{"ﬁ?‘?’géh‘g'g‘f %Mé@ﬁ@é 9911 to 90110) foll owed
by recrystal Ilzatlon in toluene to give 76 ng (13%yield) of the title
conmpound a ﬁ |ée solid. nmp = 226C "H NWVR [{CD3)2S0] 8 8.20 (br s, 1 H,
NH) ) 6.96?3 H NH), 6.92 (m 1 H), 6.5 30 (m 1 H, 3.73 {s, 3H,
*1.72 - 561 {m 7H, 1.62 (m 2H), 1.26 (m 1 H). Exanple 28

8' - Chl or o-6' - phenyl spi ro[ cycl ohept ane-1-4'-(3",4'-di hydr o) qui nazol i n) WO
02/ 07-47a-1 PCT/ EP112/0359-4 'l a 2' (1S¢heme® X~=CH, X2=C phenyl, X3=CH,
X4=C-Cl) A=cycl oheptyl, X=NH, Z=0O, Y=NH A solution of Exanple 5 (150 ng,
0.49 mml) in dinethylformamde (2 nL) was ' 5 treated with

N-chl orosuccinimde (75 ng, 0.56 nml, 1.1 equiv.) at 60C overnight. The
reaction m xtyre was concentrated then purified by flash chrona aphy on
silica gel X; | 21MeOH .99/ 1 tox@0140) to give 158 my (95% yi eha) of the
title conpodind.as a yeHtowrsh solkld 5 201 C1)Rbi NwRerit ( CDE13]78 PH51-7. 41
(m 6H), 7. §6X4{mYH2H) Basegeohveply s, i<4HYNH) 2.731 01 (MG-4HN,-B. 77-1.43
(m 8H). Exam ne 29 a 4

8' - Chl or o- 6' E—ﬂat hyl spi r(gs[ cyc)l ohexan®l-4' - (3", 4' - dydr 0) qui nazoLin] -2' (1'H
yone 15 X~=CH, X2=C-CH3) X3=CH, X4=C-Cl, A=cyclohexyj, &ERP) z=C=N=NH A

solution of Exanple 14 (350 ng, 1.51 mmol) in dimethylforman‘ide(? nm.) was
treated with N-chl orosuc 'R ide (305 ng) 2. pl, 1.5 equiv.) 60C
overni ght. The reaction & Xfure was concent and purified by Alyash 20

chr omat ogr aggg,ymég{bnmkvé& gHZChE MeOH, “9@F1 to 901 10). iy(e ulgd ng

solid was t i gKye' e tltl_ea_&b_l:mouhﬂ aNnhite
solid (28%yield). n%(ﬁ ;v( 2 solvent X’s'\x/ v X'a'\x Y’&O
(step 3) (step 4) 4 ,l\ (step 5) 4
(29) 07 NHR® (2f)

(2¢)

o 0
Y-P= NH-P =NH o"< NHJ\f- or Y-P=O-P or S-P = JLN/a'kV' SJLN/alkyl

Nalkyl Nalkyl

In scheme 2, Xy, Xz, X3, X4, A and R® are as defined in the summary of the
10 invention, Y may be O, S or NH and LG is a leaving group and R is lower alkyl.

The starting compounds are either commercially available or can be prepared

according to routes known to the skilled person.

In step 1, compound (2a) is reacted with dialkyl-carbamoy! chloride to form the

desired N,N dialkyl-carbamate or thiocarbamate according to routes known to
15 the skilled person. See Poirier, M. ; Simard, M. ; Wuest, J.D. : Organometallics,

1996, 15 (4), 1296-1300.

Other protecting groups may be used as oxygen-based directed metalation

groups such as OMe, OMOM, OP(OR;), OPO(NMe),. See Snieckus, Chem.

Rev., 1990, 90, 879-933.

20 The aniline derivative is protected as a t-butyl carbamate or as a pivaloyl amide



+ degassed b

"HNWR [(CD3)2S0] 8 8.23 (br s, 1 H N4, 7.11 (m 2H), 7.03 (br s, 1 H,
NH), 2.23 (s, 3H, 1.77 - 1.61 (m 7H, 1.51 (m 2H), 1.25 (m 1 H. 25
Exanpl e 380 02/074754

8' - Chl oro-6'-(3-pyridyl)spiro(cycl oheyane-1-4'-(3", 4" -di h)l/) T Pazd?sﬁ?&m i n
2' (1'H)-one X~=CH, X2=C- (3-pyridyl}, X3=CH) X4=C CI A=cycl ohexyl, X=NH,
Z=0, Y=NH . si pn_of Exanple 25 05,14mm|)|n

di net hyl f ofé% %ﬁg ? ﬁE? vagfﬂ%w% des@aﬁﬂ{qq PEthad SBepﬂiet diethor6i ¢ 38¢48],
(0.22 g, 1.9008wW006.1.2 equiv.) and a 2M aqueous sol ution of potassium
car bonat e i}l 5 nL). The m xture was WO 02/07.175-1 PCT/ EP02103s9~ | C

N StL2i eRMACYRG G2) lScmonSérteui toibdhiamsale Wik 1 islORFIRY| g ephi ne
pal | adi um Gﬁﬁhlmﬁ S? O(ﬁeg%g %36 wété %1 was added. After heating to
overni ght, the m Xture Aea Ornat” M ccess fclthiumm mwnd&ﬁormurgat ed
* with wab dt Suth asach I th eth

wi th waber agedt Such aseabutyiididmsyld hf%@%lbﬁntvﬁﬁ?ﬁ@dtgb‘%ékgﬂe ﬁ rﬁ?‘%

acet at e, flltered and 5 purified by f roma

(S e oot it o o st aomni

NH)rrp 8 55 ,fp{ngh) aﬁ@#dfgla éTH(eIOF% ?9 rfa(:, o JIS _C rngdHQut j_at|_|oyv temperatdre J =

1.5 Hz, 1 (betweEn4xg tliand 1.91
KbetweBn4T g Wl an Of(ﬁtggé\% @m“ézxfﬁ)%té'd' Qertégr%/]a?ccg&]_a' Re ?gp%?gmé

- 1.77
8' - Chl o§ g] @?'e_p@ecé%q eén ﬁéﬁ@i %[f md)hémmen-meta(laéxchange hYioks o)?uudmmw n] 2'

1'H)- X4= | oh X=NH, Z=0,
S/_NQ 193t pﬁg?eﬁﬁ“g?é@m?w a?é"%"égﬁno"l‘e g FSRYenhsuoh as a Gerate

di net hyl fo(Vmﬂmadleydrﬁua‘c)snummcabhﬂe(wﬁébtdrﬁplé?Sﬁgrt‘b tPYAthibt Pf% g(skse?@r%

(0.22 g, 1 7 % % ﬂ%mv and a 2M aqueous sol ution o

car bonat e r&s the-RIoIRCHNG r oWRsiSdeafaRVEsH aBgondlirtgh Ito mguteist kmcgmm tbothe30

m nut es angkifl&d & R&{lm I Lum (,60 0. 0 ml , 0. 04
equiv.) was ad ga%'ﬁéciwtf %gﬁgﬁg%?ﬂg 8%6%8'9@!1‘? mhe”t% r#%)GF sunder
concentraté@dmmdltmdmcwthmchmdlmtbegivé\ﬂcbhp@hﬁ and ethyl acetate

t hen %@B;ﬁflash CB togra on silica gel CSFIZClZ/ Et OAc : 80/ 20
to CHZ @E& F%YWE@WQWGP”@% substituted socyapatertd as
white SOI Idbtanfpcomkggﬁ)n@?jec 25 "H NVR [ (CD3)2S0] 8 8.64 (br s, 1 H NH),
8.59 (d, J = 6.0 2H)° '7.80-7.72 (m

In step 5, treatlng compound (2e) with an acid (mineral acid or lewis acid) triggers
cyclisation to give compound (2f).



4H), 7.22 (br s, 1 H NH), 1.99 - 1.77 (m 6H, 1.65 (m 1 H)) 1.54 (m
2H), 1.31 (m 1 H}. Exanmple 32 30

- (4- Canhexymphery! ) - 8' -chl or ospi ro[ cycl ohexane-1-4' - (3", 4quhng(,ﬁ)gw nazol
in-2'(1' H-one X~=CH, XZ=C- (4-carboxfphenyl), X3=CH, X4=
A=cycl ohexyl) X=NH, Z=O, Y=NH WO (12/117-475 PCT/ EP( 12/ U389~ 97 To a
suspensi on lpf Exagple 25 (1 g, 2.8 mmol) in dinmethylformam de (10 nL) were
subsequent I%&O@@géj—u-car boxyphenyl boroni c acid (0.55 g, 3.35 mol, 1.2
equiv.) and a 2M aqueous sol ution of ¢ |¢|m carbonate (3 nL). The
m xture 5 was degassed by bubbling nltrogen or 30 m nutes and

» tetrakistriphenyl phosphi ne palladium (120 ng, 0.1 nmmol, 0.04 equiv.) was

added. After heating tg 900 for 4 hours, the m xture was concentrated under
reduced pressure, taken nto ethyl acetate and washed with water. The

* aqueous | ayer ci diti e'.’d to pH 27ghd extracted with ethyl acetate. The
organi c | ayer oncery,r at ed und duced 10 pressu a third of its
vol ume and §ikie fhe_esul kitigssol i d purifieg Dy &sh
chronatogra?fﬁhy n si I-+ea—geor (GH2CIUZI I\/EO-I_b_ZL.S t %5 0KY5) %o gi ve 250 ngy
(40% yi el d}*of? t i tdowent orpouh,asy whi te sol | d. 0gC ' H NVR
[ (CD3)2S0] b 12. 95(br(st§ &‘ZH OH) 4& tepd) 1 H, NH), 7.98(d J =8.5
Mz, 2H). 7.8328d, J = 8.5

2k (d J:15H2(2_£DH) 7.65 (s) 1
H, 7.20 (br 15s, i, NH), ?3)-178(m 6H), 1.64 (m 1 H, 1.54 (m

2H)(31C2r2b(()>r<ny ﬁeny))(- arrpjﬂ fspl ro[cycl he e-1-4'- reducnon

di hydr o) qui na E 0 X~= é&d&_(s carb x%fﬂtﬁ%ﬁyl) X3=CH,
X4=C-Cl, A=cycloh ﬂH X=NH, Z=0O, Y=N H To suspensi on_of Exanple 25 (1 g,
2.8 nmol) in dinet hy|(ﬁtewnhm de (10 ) (arPe&)s
3- car boxyphenyl boronic acid (0.55 g, 3.35 mol, iv.) and a 2M
aqueous sol ution of potassium carbonate (3 ni). L e was degassed by
bubbling nitrogen for 30 minutes and tetrakistriphenyliphgsphi ne pal |l adi um
(120 mg, 0.1 nmmml, 0.04 equiv.) was added. After h¥afing t& reflux

overni ght, the mxture was concentrated under reduced pressure, taken into
di chl or omet hane and washed with water. The aqueous | af##&® was acidified to

pH - 30 1 and filtered to give 330 ng (58%vyield) of tlhe t|tIe corrpound as

white solid. np
(step4)

In scheme 2', X, Xz, X3, X4 and A are as defined in the summary of the invention,
Y may be O, S or NR'2, X may be O, S, NR°and LG is a leaving group, Z' may be
OR, SR, NR'™R" or NR'3, Hal is halogen, Z> may be O or S and where R'2, R™,

10 R R' and R% are as defined in the summary of the invention and R is alkyl or
benzyl.

In step 1, intermediate 2d obtained according to protocol B is reacted either with

a carbonyl derivative such as a carbonate, a chloroformate, an isocyanate; a



= 300C WD 02/07.127m PCTIEPI 12/ (13S~l.1 18 "H NVR [ (CD3)2S0] 8 13.10 (br
s) 1 H OH), 854 (br s, 1H NH)) 814 (s, 1 H, 7.92 (t, J = 7.5 Hz, 2H))
7.64 (d, wouvbisHz, 1 H, 7.59-7.55 {m 2H), 7.17 (br s, &TE{)PE&@ 1.89 -
1.78 (m 6H), 1.64 (m 1 H), 1.55 {mmn2H, 1.32 (m 1 H). pl e 34

8 -Chloro-6'-(1 Hindol-5-y!')spiro[ cycl ohexane-1

~4'-(3,4"- dlhydro)qumazolln]z (1'H) -one X~=CH, Xz=C-indol-5-yl, X3=CH)
X4=C-Cl, Ahipgaronyk yderivativg) saeho asvaNHlspmcroyanaé@s;aetryomchmrommmee a5

51 ndol yl HOPBI Rdefh As “pBRaNge 3 SR BBl AR A R
- sol ution of-mstheissdthiues Bpaghivaleht. AltdrnativENg 48 stiowrein\etepde Jatsihfbdite

bubbl ing nitrogen for 30 minutes and tetraki'striphenyl phosphine pal | adi um

(60 ny, O0.2/8 aandre prraed duiwo stapsdyideriing 2d math ﬁ&mrucugnogermbronmde or

eyl Sret ey (o iR SR ph b 15 U oA St fn SkEE R ™

purified byhddgese chromat o@nmmgene)sl lida @erbc(rmﬂﬂrﬁmaéﬁbl@% (0801 20)'-t 0
e Co as white s = 257C 'H

%'Née[ ?é%e,{‘%g%“p‘r‘é@%ﬂ&m pgpiel, niropheRyiFHCENZBN: OF caioan dieglioe eloped 1
1 | 26 43&1 éahltlghbcfd nﬂlﬂ)eﬁﬂhll%gucﬁfgﬁ?nﬂné'?%ng §2I7?|r3n§ té%@iﬂ{mﬁéc%}n (s,
gH) Chll 32 ZmTh? aﬁprognatmr@c%n colndglons for each routle can be easily determined
25 2 (1 1y D e aRilest PexbSi. 1y deslith CoRaintermediates 2 8 ABNAAeST DoxanH,
Z=0) Y=NH g tgeaqgfooatlol o ||ﬁéﬁﬂ€8i%tef?s5%‘§8a&:cﬂdm§ 8 r'HU:Ris) khélwh b tREKiREUT an

(5 n.} was ad sol ution yrid zinc bromde in
t et r ahydr opensan. (FBID instange, 20 intetmediatee thipurea 2hevhereinueNids Xa&gasded

b o gt BeoaSa B a3 R ol LSRR HR B it o
addi ti onal A&k ot él(:llé&‘?ébé'oﬁh@%}iw a6 )IMarhéediate2elWiersth Yany d&INIeaad( 5
m.) were added. After heating to 90C overnight, The WO | 12/'07-175. 1

PCT/ EF®/ 0359R.t 99 nmi xture was diluted with dichl oromethane and washed

e Ll SR 2 el DU RS SR A b B
?:OEIOL }\I 0 w[d}sg%gmggig%?ég%gbgﬁh?i%?pfsNidﬁDnbstgﬁggow;guaa ant%ﬂhedﬁatéfm _F_; 251
1H)) 8.04 Similarly to 2'e, intermediate 2°f can be det?vatlzed lnto dlfferent mtermedlates 2t
according to routes known to the skilled person. The halide 2'f can be reduced to
20 2'q as shown in step 3 under reaction conditions known to the skilled person,
such as treatment with trialkyl tin hydride and a radical initiator like
azobisisobutyronitrile (AIBN) in an inert organic solvent. Alternatively, as shown in
step 2, intermediate 2’e could be directly transformed into 2'g under acidic
treatment according to conditions that can be determined by the skilled person. If
25 necessary, intermediate 2'g can also be derivatized into different 2'q according to
routes known to the skilled person. When Z' is OR or SR, intermediate 2'q can be
converted to 2’h as shown in step 4. This can be done according to conditions
known to the skilled person by hydrolysis under aqueous acidic media or by
hydrogenolysis when R is benzyl.
30
Protocol C:



+ After heating to 45C overnight, the m xt

8.01 (m 3H), 7.85 (td, J =7.5, 220 H, 1 H) 7.32 (m 1 H) 7.21 (br s, 1
H NH), 1.89 - 1.83 (m 6H), 1.66 (m 1 H), 1.56 (m 2H), 1.32 (m 1 H).
Exanpl e 3@01453/074%4 PCT/EP02/03594
8' - Chl oro-6' - (3-di met hyl am no- prop- 1-4nyl ) spi ro[ cycl ohexane-1-4"-{3",4
di hydro)qw nazolin]-2' (1" H)-one Xi =CH, XZ=C (3-di met hyl am noprop-1-ynyl),
X3=CH) X4=C-C, A=cycl ohexyl, X=N H, (5 O Y=N H 15 To a suspensi on of
Exanple 25 {0.5 g) 1.4 mmol) in pyrr ‘F'IR’HE3(10 m.) were subsequently added
1-di et hyl am no- 2- propyne (d.170 nL, 1.6 mmol, 1.2 equiv.), toluene (10 ni)
and tetrakis(triphenyl phosphi ne) pall adi um (80 ng, 0.07 nmol, 0.05 equiv.).
as filtered, d|Iut d—~wi t h
ethyl acetat exand washed twice with ?(\Aé)é V_aglieous solution of 2

hydr ochl ori)yi acj d. Th S Iayer 1P fibee dg apd-Xexra d
“twice withX pg%YaBet )%WF%H’ me;ji etra&l{lﬂé M‘-ﬁg@d &yer‘ sod R%n

sul fate, concentrated ang reduced pF@gs | 3) and to give 60% my (1390 vi el d)
of the titlef3bnpound as owi sh soI id. 208step2NVR [ ( CD3) 2S0] 8
8.63 (br s) 1 H Nrspd)37li(d, J = Hé—‘q H) 7.34 (s, H)L_CI5719(br
s) 1 H NH, 3.43 (s, 2H)N~2 4 (s, 6H) 1.81 - 1.72 (m AH), %.62 (
H, 1.50 (m 2H)) 1.27 (nm) 1H). Exanple 37
8' - Chl oro- G - (3- et hyl ani no- prop- 1- ynyl ) spi r o] cycl oheXane-(3te@8)|(3L.G1' "B®
di hydr o) qui nazol i n] -2.(1' H) -one X~=CH, X2=C- ( 3- net am nopr op¥1- yrepivent
X3=CH, X4=C-Cl, A= ohexyl , X=NH, Z=0O Y=NH 02/117.7s.1
PCT/ EP112/ 0359- 4)1, )t Twea sol ution of Exanple25 (0.2 g, 0.9 I) ) in
di et hyl f or maniXde wer e subsequeza_td(dE dd ~ N- et hyI ne

: ' (1 ni, 7mm| 14ecﬁv) The

(0.1 L, 1 molxl 2
m xture was degassed bubpling nitrogensd ,{ 30 minutes ther®

tetraki s(triphenyl pfphi ne)pal | adi um (20 'ny, 0.025 5 mol , equ )
and copper(/) iodide (20 ng, 0.1 muol, 0.02 equiv.) were added ter
heating to 80C ovg rnl ght the mxture was diluted wi th dichl oronmethane and
washed three tine er. organl c Qayer was dried over sodium

sul fate, fiY-kPe Gco cq\m dudéd ,p?"@Bsure and purified by
flash chronmat o aphy on silica gel ‘Chﬂli:1§l 9812 to 10

CHRCL2/ MeOHFRPIRSHNS 80w 311 ) to give 40 my (25 o% eld) of the title
conpound asze=gaekcH, np = 188C 'H NVR [(CD3)2S0] 8 8.62 (br s, 1 H NH},
7.33 (s) 1 H) 7. 32° (s) 1 H, 7.19 (br s, 1 H NH), 3.50 (br s, 2H), 2.35
(br s, 3H, 1.76 - 1.73 (m 6H, 1.61 {m 1 H), 1.50 (m 2H), 1.26 (m 1
H). 155Exarrple 38

- Chl b h | cl ohe
T s S R i s
X2=C- ( 4- (ARPRY AINY- I—I M%Wéyﬁ]ﬁrﬂﬂ SPEWfohw‘F{%llbwe?(gfkq_'and( Y ay be 808 or

A=cycl ohex%I X=

10  An alternative method of preparing compound of the present invention is shown
below and proceeds through the reaction of the organolithium intermediate with
an imine.

In step 1, compound (3a) is converted to a lithium salt (when Y is O or S)orto a
dilithium salt (when Y is NH) thereof by reaction with an excess of lithium

15 compound-forming agent such as t-butyllithium in a mixed solvent of anhydrous
ether (for example, diethyl ether and tetrahydrofuran) and alkane (for example
pentane). The resulting organolithium is reacted with an appropriate imine at low
temperature to give the expected tertiary amine (3b). The organolithium can also

be transmetallated into another organometaliic reagent such as a cerate (with



To a suspension of Exanple 32 (100 ng) 0.27 mml) in toluene (3 nL) was
added thi onyf chloride (0.03 nL) 0.4 mmol, 1.5 equiv.). The resulting

m xture wag heakbed to reflux for 2 hours, then twice concg@a‘r,rE%g@,ypder
reduced pressure and 25 taken into tojjuene. To the resulting solid in
toluene (2 n) was added triethylamne {0.1 nL, 0.54 mml) 2 equiv.) and
1- met hyl pi perazine (0.04 nL, 0.32 mol, 1.2 equiv.}. After stirring

over ni ght ,artHyelrodscceritm wachioiide: farexampie prior tortmatmenhwithribe katmed t wi ce

h Th d d
bur 11 ed dp #Rstr B Greteauisiiin 1S 36T ve. S qlinG I FUERAARIT 3416 )
< give 20 noggg ﬂ&"‘gws%hdémr Mublrtﬂgdbenwwﬁumenngr@nt\e sazbJPdor @Py @vdes 1 H

NMVR [ (CD8) 250] J = 67 (s, 1
H, 7.61 (agidit (16)1)1Itl'Dﬂ5U yntler pasigcandi nmlvepcmg)qtmdg_ Wpenl\qfqg is ko ( br

446 3 88 IR B WSECEh BRI 4GS B0q AR b Bt Herithie By Gdadtbes
EX&”D' e 39mathods or hydrolysis according to methods known to the skilled person.

Lo bt Someoy A el b SR SUALE P SR ohera
N ovel anesacta HATR SUER B idREERY LLHrBEHR BAP aRaRAYY -cfbridiiiastdle

A=cycl ohex a suspensi on of 122 ny,

0. 33 Ml ) ahd sb@ntersbtéid compowrsl @dded t hi onyl chlori de (0 04 rrL 0.5 mmol ,
1.5 equiv. The resul ti m xture s heated to, refl KX gver ni

concent® at L‘dﬁtﬁﬁ(ﬂeﬁoﬁmﬁ%‘ag 3p}isdearte “f'g‘ aporthoesier; g g&rg%eqclqgc{}cﬂmécﬂg (2
m.) was adge ol , 1.6 eqU|v.} and

3-di et hyI{az)m‘gl?ltf)a|{odrg(%{;/| am ngﬁi)(&d%t%t nq%’%]% mml 0.8 equiv.}. After 15
stirring for 4 h, the mxture was diluted wth di chl or omet hane and washed
twce with water, and a 1 N agueous sol ution of hydrochloric acid. The
aqueous Iaﬁ&%@ﬁbasifi ed to pH 9 and extracted twice with

di chl oronet hane. The conbi ned organi c extracts were concentrated under
reduced pressure to gl ve 40 ng (34%yield) of the title conmpound as V\/mte
solid.16p = 232C 20 'H NVR [ (CD3) 2S0jSehemed-8. 55 (m 2H)) 7.90 (d, J 8.5
Hz, 2H)) 7.79 (d) J = 8.5 Hz, 2H), 7.68 (d, J:1.5Hz,1l—l),763(sl
H) 7.18 (br s) 1 H NH), 3. 29 (m 2H, 2.26 (t, J = 7.0 Hz, 2H}, 2.14 (s,

6H) 1.92 - 1.77 (m 6H), 1.67 (m 3H, 1.54 (m 2 1.32 (m 1 H 5
Exanpl e 40 8' - ChI 0-6'-[4-(2-Ndi net hyI no- et h)ﬁfﬂ@\oxam de) phg spiro
S0 B B D G 2 T e o
A—cyclohexyk X4_ I_rlle 0 (:;Nlj) 30 x3\4/ NS0 Mg xa\x4/ NH  (4c)
N B P / L
« Z)/xk N/R9 acid X ﬁ/xk OHNHRs- R®NCO LGT'—G (stop 3)
xL'\X/ N/Ko Xy @S (step 3) z
4 (step 4) !
) R12 (4d) R12
xz/xk o {46)
Xlal\xr N/gz



To a suspension of Exanple 32 (150 ng) 0.4 mmol} in toluene (3 nL) was
added thionyl chloride (0.03 nL, 0.41 mmol, 1.0 equiv.). The resulting

m xture gd toreflux for 3 h, then concentrated u d

or essur e, V9 DoRpRHe 10 10 U (%8s PCHsEP02/ 11359. ~ 1U2 re?ﬁf{“‘f"n’ﬁ""éﬁ idin
toluene (3 nL) was added triethylanmne (0.14 nL, 0.8 nmmol, 2 equiv.) and
2-di met hyl am noet hyl am ne (D.04 ni, 0.32 mol, 0 8 equiv. }. After stirring
over ni ght , Intéwneme(twb(e WX 0Gc AnRaaretiR Hateuae definedh iniithoér sumonany afrtbeand
washed tw ce \é Snd a 1 N aqueous solution of hydrochloric acid.
The 5 aque'BM%“f%gr's O Basified to pH 9 and extracted twice with

- dichl or omef n@rﬁamﬁgenﬁa@@fml@e&}eowﬁéu @oﬁﬁ‘ﬁér@&ll? ARIIBDROYF COANT Hee Preputed

reduced pressure t ive 100 56% he title conpound as _white

sol i d np acediag'tel ruuﬁes[l(rmmw) e &llédaaer@bn & stepH, theystaring anthranjlic= 5. 5

5 R D1 465" et winZphBsodld o o gibaidn sdyellr cebonyl; i g5 | -
J =6.5 HZtrlpﬁb%ger?e ébcaribonyl diinfidhzdfe. Vahbus QolﬂénKsSancﬁl*@actldm%ndltlbniéaﬁm

6H), 1.65 (m H, 1.54 (m 2H), 1.32 ( 1 Exami ne 4
8' - Chl or o- Iaeu[ssd (axdwmubmewlyaﬁﬁtﬁﬁnwﬁémm W§PBhEH9I’F§‘HF'P%{'%O'C

cycl ohexan r (3-N
di met hyl a d‘}'dgpgﬁ (t:r;éra é(yxg)r{nmdﬂi ﬁr@f"f& %géﬂ( J)Q? '&%ﬁlqmﬁh %'hﬁe@%lahax—NH

Z=0, Y=NH fﬁagﬁesluwﬁﬂalsmeﬁ sﬁnhrasl tetr%ﬂydﬂiﬁﬁranmr &har (stepl2). Imsterpl Biethe (10

m.) was_ 20 added thionyl chloride The

resul t1hg anliperis cervefies & an W@él By tfé(‘ﬁtmfnﬁ "Uﬁ& %@ﬁﬂﬁﬁ d?%ﬂymr
reduced pr e s spad
triethyl gmgéé&('% S_‘LOT\r’;?_ﬁte aéﬁ Hié(#tnﬂﬂ Eghdﬂﬁ(\)/h‘? and ﬁ@ﬂ@aw b?ogﬁslmam ne
(0.03 ni) @efimined by theBskilied pe}sorAﬂoerexample ithg réactlcm ban bleep Q(mﬁdeatwas
concentrated, diluted with di or onet hane and 2? vva%hed Eﬁt\n (ie W ttR

and a 1 N ERRBotRMRIIBIHTECRT ofe %llﬁ‘%dl"bc‘?ﬂ dF‘P& seivant §Hehs Qe Slichioraiag W&%-
washed wi t hoghilieacet glygh B@ﬁbrfdne%tt@uep?r@ser“l% Xt AidiCipdat Base ¥idh as

di chl orone ﬁane ?he conblx organi c extracts were concentrated under

r educetis pr mwlantrce gr wn@ﬁen@ 68024 yihel répuiting thydraxy-ueacGnptieried o\ t e

lid. =2 0 8. 60 H,
SNa)I 8. gg @Bp \gl% or pqnth,qu anpréém(: o%v rJL I%orSewn;gl? fﬁe @fc}lgn‘r’cgl (tg)é c§§le(jsi Hz,
1H, 7.69 (J{jati?OQO]?C5|n"¥ulfuiHc|'ﬁc)ld 7A%I\(e$1t siichlas t6luste oﬂa&eﬁc kzid may be
1H)717(br 27 (t,J=7.0Hz,2H), 2.14 (s, 6H), 1.85 -
1.78 (m 6lyded. 67(m 3H) 155(m 2H), 1.30 (m 1 H. WD (12/07-~7S-|
PCT/ EPI | 2/ 1359 4 | 03
8 ChI or o- ‘F W%r% gé:PQﬁ'}‘n%d T %Oé?%%ur{'q 3f bﬁ’htéenaytﬂesn 6‘”r'th[ac‘§a{ 8?1)(lalxane

- (80, 4 oﬂhi&%ﬂfb&ﬂl)'déﬁ?éﬂverdct@a(eﬂ WM@HSaﬁn gRﬂ}pbs such as phosgene (or
X2 C [ 3- (4 met hyl - pi per azi ne- carbonyl) ph

A=cycl ohexyhipphasganez-ci -cahenyidinaidazale st &ﬂ*wa@@mﬁﬁaﬂ%@ Q_)OO ng, 0.27
mmol) in toluene (5 nL) was
Protocol E:

Scheme 5
25

In scheme 5, X4, X3, Xs, X, Y and A are as defined in the summary of the

invention.



added thionyl chloride (0.03 nL, 0.4 mol, 1.5 equiv.). The resulting

m xture was 10 heated to reflux for 3 hours, then tw ce concentrated under
reduced nd taken into toluene. To the resulting of Ol uene
(5 n) \/vap\géa%gwﬁ -?I‘I ethylamne (0.1 g 0.54 mmol, 2 equi \l;é;ﬁdpﬂz/bﬁ)l

1- met hyl pi perazine (0.024 ni, 0.21 nmol, 0.8 equiv.). After stirring
overni ght, the m xture was d| | uted with dichloronmethane and washed tw ce
wi th wat erThé’h&tadl’r@arhmc,ydlaymmmsntiascfﬁa@é&d mthe @nudratrapbdeced §4c8s @ar e,

e p R S h R T8, BB bl AHBENG, Al O Hganic
- basified t@goREh® \Aitbuexsslashtedarndvregctiont bortitidn = farnthish anematid elextruphitied
organi c extracts were concentrated under re uce%ﬁﬁ)r‘ra‘e);%re OWlﬁI ve 60 .ng (61

% vyi el d) ofubstution |Ganc Hepssad depending Qptng. © mwms"v
. [ (CDB) 280

[(’ ) ]ggte?mﬁgef( gﬁ/ fhe %.k{[lked'\{ggrggz ?,@r Jlﬂgtaitgg, e é{gvﬂpé I';DatS%ﬂalfgarS %t_a !
Hz) 1 H)) Treated With) a=sGurbe Haf, halorjum 7suth asrNsodd or, NMHpmcisuealn(lmdenm 4H)

ng 2 1bg2m@mﬁg?by\f§rrr%ag'gl(q§( gﬁ{,&%—?&‘gg 9to_ gllv'eqhé r@or?e@p’ong!ingd' h(amie ! H)anojthe5r3 (m
8' - Chl or o- %xa}T% Aé %h%"s@élﬂ‘ﬁgr}ﬁ Qaﬁtb@yﬂeﬁéfegwmﬁ"a‘ﬁeéd%ﬂ"h@l{hé SR’ fluminium

[ cycl ohexane qU| nazolinj - H) -one X, =CH,

X2=C- [ 3- ( 24Me¢hdonid, tayslleewmcmcei hryla(s@Nmkamfdeﬂd pthaxe-at80°&4=C- Cl ,
A:cyclmgiaexyl, X=NH, Z=0O, Y=NH 30 To a suspension of Exanple 33 (100 ng,

0. 27 ) in toluene (10 nL) was added thionyl chloride (0.1 nL, 1.3 mol,
5 equiv.). plhRchEsul ting mxture was heated to retlux for 2 h) then
concentr at I reduced pressure. To the WO 02/ 117~7~.1

PCT/ EPI 12/ 11359-t 10.i resul ting sol iScheme® uene (10 nL) was added
triethylamne (0.1 nL, 0.54 mmol, 2 equiv.) and 2-di nethyl am noet hyl am ne
(0.024 n, 0.21 nmol, 0.8 equiv. ) After stirring for 3 h, the mxture was
concentrated, dilut ed with hl or onet hane and washed {#wce with water and
a 1 N aqueous sol ution of ochloric acid. The 5 aq | ayer was washed
with ethyl acetate, t}@,&lxﬁ' 0 pH 9 ang. extracted

with
di chl or onet hane. The (ﬁOﬂbl ned’jor gani-e—ext+ast s wete cdncertrated under
reduced pressure to gt C&;& S

20% yi el d) of thex‘ i ound as white
solid. mp = 225C i H NMR 0] 8 8.55 (br s, T , 851 (t, J =5.5
Hz, 1 H), 8.05 (br s, 1H 10NH)) 784(d J:75EHz 1H) 7.79 (d, J =
8.0 Hz, 1 H, 7.70 (d, J =2 (d, J =2 fll%(,tY.SZ
(t, J 457. Sntecheme, X7. X8 >(bY @d & ae ém;‘eﬁ!?ds@ thg, SUJ“ma@’B fie inypption, "4,
(t, J 65#%2!—%{@_'19(5 6H), 1.89 - 1.78 (m 6H), 1.65 (nm) 1 H), 1.54
(m 2H) 15 Exam ne 44
8' - Chl or ospi ro[ cycnohexane-1-4'-(3', 4" -di hydro)qui nazolin]-2'{1" H)-thione
X~=CH, XZ=CH, X3=CH, X4=C-Cl, A= I h

The starting tricyclic compou(r:%ﬁs ?egc):%d w'et(\ an electrdphﬂewﬁ in presence or

not of an activating agent in an organic solvent. This aromatic electrophilic

20 substitution is similar to Protocol E except that in this case, since X, is different
from CH, the substitution is oriented in position 8. Similarly to Protocol E, various
solvents and reaction conditions for this aromatic electrophilic substituion can be

used depending on the electrophile and will be easily determined by the skilled
person.

25

Protocol G:
' Scheme 7



a) Preparation of 2' 8'-dichlorospirofcycl ohexane-1-4"'-(3

4' -di hydr o) 4ui nazolinel 20 (internmediate 1 ) A solution of Exanple 7 (51
my, 2 Moy ebi7Hkpsphorus oxychloride (10 nl) containi ng MNed@EPabaiey M0) 3
mmol ) was heated at 95C for 5 hours. »After cooling to roomtenperature, the
phosphorus oxychl ori de was renoved under reduced pressure. The crude
product was used wi thout purification in the next step. 25 'H NWR

[(CD3)2S0] 8 8.31 (br s, NH), 7.28 (d, J = 7.8 Hz, 1 23 (d, J =
7.8 Hz, 1 H), 7.04 (t 8 Hz -1.48 (m

LIS 7 L 14, 1.891.61 (m 7H),-
2H), 1.281.24 (m 1xl;|)’?(‘\ gpar ation o1°"E>f§’9rr_*pl e 44 30, A%sglation of
. 2", 8" -dichl or ospi Br cLohexgne- 1-4"- (@4 -di hydr o) gutpazol i ngl (2 mol )
R4 izg
in

and thiourea (88 ng)° 1t ¥ was heated to reflux o¥er ; oled to
room tenperature and concentrated. The material was di ssol*ved t OAc and
- washed sequentially w th saturaMeB(@f)gedoidalNHED3 and sat urated aqueous wW
O 112/ 0p75-1 PCT/ EPQ2/0359. ~ 10a NaCl. The organic extracts were dried over
Na2S04, fil'PeiB8MEnd: Konbanfa adds, Xh¥, rantbAnarecas défiveds irpthe $urathapy of | ash

h t Si | /G | Et OAc_:951.5), .to afford the titl
comound acnanfihidh, K8 eyt AGnSL 3 heteBe) 3hu He s SLaRKR | ( cos) 2o
8 9.15 (br Ehe BtattindHryl 8r Gdtéroans iodids, oﬂ\lg)oHrgiZieE% |_§l;ibj%éteﬂ Fo% Eglla(dlurh%i_l)

° _ i

7.35 {d,_ J =.7.9 Hz, 1 F%, 7.09 (t, J = 7. , .85 - 1
1. 26 (m5 1 qq)talygérﬁgp%s-g upling reaction with an organometallic species, such as a

8' - Chl or o- 3 Oi HdtpPSHL r Lo ne-1-4'-(3 . 4" -di hydr o) qui nazol i nej
X~=CH, xz:é"ﬁ?’si%gm‘%‘%:pé c?’?’Féﬁ%:y%?ﬁe%ﬁ ,61599&%,2“‘% éﬁlﬂmha@@n) or a

2', 8' - Di chltdaligistarmiangc irolthe apeséndé -df3bade -whéwy dngdded. aRE! braghofmetalie! )
and cyanam de %{%dgé‘ were heated to 60C overnight. The m xture was cooled to
room 15 t erfP&C b feriaced With< teamingl atkeaefaline indhataoypling geantionact ed

wi th CH2Cl nndhorP Bk Gs WLHAG SodtEs or ERERISlBN SR HEAEdoAfIeRUR SO

dried over Na2S04, fritered and concentra e crudé

purifi d8 byaddedsNacdnhus patadjuaptstalystss sbiveatsgaid (eactibn texdtiehEtc@ibs uSY 10)
to afford the,title c ound.as a I, solid (260 nmg, 23% . np = 193-195C
20 ' H NMR [f?b&%sfs?ﬁ“pﬁﬁg.rﬁéc‘{%s @’,‘W“i—l,ﬁems,“y .%@'"Q'ggd by tberfkmd) persony (d,
J = 7.8 Hz,Fok ddtbmple Xhe(dartihgaryi ot Hét iodi ide &

1.81-1.57 (m 9H) dl 28 (m ?1’3 Exa?rli)()ljagﬂ)dlf??'33§ Grémice Sarl b8 rédted vith

8' - Chl or o- 2 - beraiRyiadichodpi rdinediiforraenids 1-a4' -§@C, 4in ditty dipsdsence  of
ﬂf'&%ﬁg! : gi&xﬁi?ﬂt&fpmﬁgpiﬁgﬁal%iu%%s %a%llysfa‘ Enﬁyghoggégéds colutian of
2', 8" - Bechlpptassirhdaeysh st @sadBade.4' - (3', 4' - di hydro) qui nazoline] (2 30
mmol) in EtOH (10 nL) was added to a sol ution of nethoxyl am ne
hydrochloride (1 ng, 11.9 mmol) and triethylamne (1.67 nL, 11.9 mmol) in
EtOH (3 m_)P nq_ated to reflux overnight) cooled to roomtenperature and

concentr at eo: terial was dissolved in Et OAc and washed sequentially
w th saturated aqueous Scheme 8



WO I112/1)7-175 PCT/ EP02/ U3s9~ | |I1~ NaHCO3 and saturated aqueous NaCl .
The organic extracts were dried over MJS04, filtered and concentrated. The
crude matehdh Mes purified by flash chromatography on si ptggp@Bésses
(cycl ohexane/ Et CAc : 80120 to cycl ohexgne/ Et CAc/ MeOH : 8012011 ) to afford
the title conpound as a white solid 5 (120 ng, 22% . np = 113-115C 'H NMR
[(CD3)2S0] 8 8.17 (br s, 0.4H) NH), 7.64 (br s, 0.6H, NH), 7.33 (d, J = 8.0
Hz, 0. 6H), 7. 27(d, J=B. 06H) 725dJ 75HzO4H) 7. ,J=7.5
Hz, 0. 4H), 6. 94(t,J 8 8; =7.5Hz, 0. 4H) , rs,0.6H, NH, 5.77
(br s, 0.4H, NH),x (m 2H) 01. 28" (" x) . 10 Exanple 47
. 8 Ch| or o- ZIBdP(fr/e nos-pJ—r-o{-c-yc-l—gh-e %L-H'T(ﬁ—?/ - dj_hydr o)

gui nazol i ne] XS( | CH, X3= E,;Id] X4= C O A=yl , X= NH, Z' =
N(CH3)2, Y= N 15 soYutidn of
- 2', 8" -dichl orospiro[ cycl ohexane- step (3", 4' - di hydr o) qui nazoli ne] (2 mmol)
and di net hyl am ne (2Min ethanol) (3nL, 6mvl{) Wwas heated to 140Cin a
seal ed tube overnight, cooled to roomtenperaturie and concentrated. The
mat erial was dissolved in CH2Cl 2 and washed dequenti al [siep@)t h saturated 20
aqueous NaHC03 and saturated aqueous NaCl. The qrganic extracts were dried
over MySQa, filter nd concentrated. The crludg nmaterial was purified by
flash chromat og,t)(a1 <on silica ret BL.QRQ:ERexdne/|Et OAc/ NH3 (28% i n er)
;7013011 ) & Xaf fofd t e ttrtte—conpound—as—a"whilte solid (95 m%{j
173-175C. 'H S0l 8 7.14 (de]J = 7.8 Hzyql H ,HG. 0>{1
Hz, 1 H, 6.73 ()f4, J25-78Hz 2584(br—s——1—H>l\Bi)—n— (s/,KGH),
1.73-1.53-(m 9H), 1.29-1.17 (m 1H) Exanple 48,0 HO  Xa~y 7
8' - Chl oro-1' - et hyl spi ro[ cycl ohexane- 1-4' - (3', 4' -di hydr o) qui nazdl i n] 2' (1 H

) 30 one X,= CH, X2= CH, X3= CH, X4= C-d, A= cyclohexyl, X= N Z= O Y=
N- CH3 WO f12/117.7;.1 P (12/11&5% A 1117 To a stirre solution
Exanple 7 (150 ng) 0.59 in di net ?6rnanide (10 nmL) jwas [added sodi um
hydride (50%in greagg/x , 0.73 Wﬁﬁl) under N2. The ni xture was
stirred until hydr ev Iutlon ~ceased d methyl 1odide (40 N) 0.65
mol) was added. Zh stlrrgﬂ verni@h@4at room t enperature.
(step 5)
R
3/NH
\N x5~ %is X R
R3/ ilal\ v /&Z Cu(OAc),
base

In scheme 8, X1, X2, Xa, X4, X, Y, Z, R% R%, R* and A are as defined in the
summary of the invention and R is selected from aryl, alkenyl, alkynyl or

5 heteroaryl.

In step 1, the starting aryl or heteroaryl iodide or bromide is treated with
bis(pinacolato)diboron under palladium catalysis to give the corresponding
10  boronate ester. Various paladium catalysts, solvents and reaction conditions can
be used and will be easily determined by the skilled person. For example, the
starting heteroaryl iodide or bromide can be reacted with bis(pinacolato)diboron in

dimethylformamide at 80°C in the presence of tetrakis(triphenylphosphine)



5 After renoval of the solvent, the material was dissolved in CHC Z,
washed with saturated aqueous NaCl solution, dried over Na2S04, filtered

and concegblydfyefdsy The crude material was purified by flashcghipgsmsepr aphy
on silica gel (cyclohexanel EtQAc 9011f) to afford the title conpound as a

white solid (55 ny, 43%. nmp = 163-165C 10 'H NVR [(CD3)2S0] b 7.34 (d) J =

7.8 Hz, 1 H, 7.31(d, J =7.8Hz, 1 H, 7.08 (t, J =7.8H, 1H, 6.94

(br s, 1 H,Paliadiung. a7 catalystHf he resoltingdioronate7egter is dzen eoupldd, tolandaryin 1
. Exa Ie I . . .

& - crl or b RGP alkyRY. Of stereani iopids, PRI aRilale. S3talzetby PR o)

. qui nazol i anp’boﬁés Histepn ) X1Ag i, v&ﬁeu&bal%&mnﬂtatmsﬁsC—Qh)erﬁs abé| Rlrtvh . X—

NH, Z= O Y= N, (ethoxycarchﬁll methyl) 20 To a_stirred Exanp 7 (500 ,

mol ) |n dl?i%ﬂ NSof AR RIS fprrﬂzys mllaadeacwlwmwlabeo@as@z emige ase
- 96 ,
ceaggd and %“%gﬁ’l@d cr8§§$ 58?& ﬁ-ﬁ#éﬁ‘cﬁ@ ﬁs%dréf?gm%%&gdsdzé(déjé t%gﬂtnqeéﬁ ué‘&"was

stirred ovealkegylt alkynd@C.het¢roaryl iedide @l diodethylora@midatat 80d€rin thealpresénce
pressure, terial,_was disso washed, wi.t h saturated
eous Nacht %%F  afptalf i Bags anchisvglis e rUpERsRITE g e &5 calahiste
crude materj @ rméﬂ%(ﬂyctflash chromat ography on silica gel

(cycl ohexanel OAC uene : 701301100) to afford the title conpound as a

white solid (50 my, 7% mp = 140- 142C. ~H NI\/R[(CDB)ZSO] 8 7.35 (d, J =
8.0 ),

(br 30 s .?7 (t,

32 5 0 sty 3 iehoranatepter s isrplyked 1€the eSSt borgbicaqd:
2H} 1. 78- 1e&2 hé onety trdatirly it with 40, 240 an éﬂ@éﬁd%ol&tuéﬂ of hydracklorichcid, 7- 5
Hz, 3H). VUO 02/117.°175- 4 "PCT/ EPI | 2/11359-4 1118

in an organic solvent, e.g. methanol. The resulting boronic acid is coupled,

(step 4) under air with a phenol or heteroaryl alcohol, or,

(step 5) with a primary or secondary amine, heteroarylamine, aniline, amide,

15 sulfonamide, urea, carbamate or imide,
in the presence of a base such as triethylamine or pyridine and a source of
copper(ll) such as copper(ll) acetate in a solvent like dichloromethane. Molecular

sieves, 4A or 3A, can be added to the reaction mixture.

20 Protocol I:
Scheme 9

X POCI, X _X,
Xy NH Na,CO, Xy {\l R16R17NH Xy = N
N AN, — Xny? N, —

3\
« Y O tep 1 « ¥ G (step 2) X Y ril
(step 1) R17
thiourea x2/ Xis NH
g ol x“\ s
(step 3) X, YT S

25  In scheme 9, Xy, Xo, X3 and Xs, Y, R'®, R"” and A are as defined in the summary

of the invention.



Exanpl e 50

8' - Chi oro-3' - net hyl spi ro[ cycl ohexane-1-4'-(3',4'-di hydro)quinazolin]-2'(1'H
) one X 3yglhess CH X3= CH, X4= C-C, A= cyclohexyl, X=piNrEhoiés O Y=
NH 5 Preparation of 8 -Chloro-1"-(4-mgthox by

enzyl ) spi rof cycl ohexane-1-4'~3"', 4" di hydro} gui nazolinl-2' (1" H)-one
internmediate 2) A solution of Exanple 7 (5 g, 19.9 mmol ), cesium carbonate
(7.8 g, 23.9 mmol ) 10 and 4- et hoxybenzyl chloride (2.9 nL, 21.93mmol) in

di met hyl f ongregig i ik m.t. rature for. 3 d . The
m xture wag pon‘%:ighglﬁgfg’eg%&)‘? e ?Z‘%’Ji %‘ﬁcg%\%asa%gs'gl'ﬁg'%ﬁ}'%oﬂﬁ@‘g,m\ﬂ%ﬁgow th
+ saturated amgireovie Nelllorisating iagent singreds PECILNAZER4s ther fatRd rasdted (step
concentratPZS. .‘%CCEt.V\@s addedtgafnd tEe iBreci pitate was filtered off to
afford t he % iWiNa YRR ANKE tQ TaFm the digal gorpgowrd gl he seantion cantberarried
- [ (CD3} 280] out Wit i aldaht , » of 506
(m 3H), 6.77 (g,auggglvg?goiﬁa?ﬁ’ﬂ\fené.%ef‘éfn%%ﬁ aé&‘gbo'%é’,@h%)?&fh%'ﬁi?m
(m 5H), 1!eroperatgre hetwagn 40 aad(89°CL ar) und® Pressaretfoorokitie amine, for
8' - Chl or o- 3 -gﬁ)%yl -~4-met hox by enzyl)sairof cycl ohexane-1-4'
(3,4 -di hyt):fi?I 5; i nazolin]-2'(1 Hl-one (internmediate 3) To a stirred
sol ution ofin step 3, the halo-imine is tr i io-derivati ith thi
8" -chloro-1 -(A[)- nmet hoxybenzyl )sSpﬁfgf@ggI"(])tﬁetggndegnlv-agy?gvlt,h4t'h!o(§l|r%§/dro) gui nazol
in] -2' (1" Hherrogcespohgcheme Srahave ¢an alsadiengppliedrtarioepBds 1 fotruledl
added di g{q ”IH ry % i ase, 48 ng, 1 mmol) under N2. The m xture
was st?gre unrqﬂlyﬁs‘;g&g%@nxg\slﬂ' ion ceased and nethyl iodide (60 NI, 0.96
mol ) was added. The mi xture was stirred overnight at roomtenperature.
After renoyal of the solvent, the material was dissolved in CH2C12, washed
with satur&@&ﬁ@qbeous NaCl, dried over Na2S04, filtered and concentrated.
The 30 crude material was purified b§ ﬁ%@?hl hr omat ogr aphy on silica gel
(cycl ohexanel Et 0Acl 28% aqueous NH3 : ) 1(f to afford the title conpound
as a white solid (190 ng, 70%. WO 112/11 p75-4 PCT/EP(12/113;9:~ 1 (1l
"HNVR [(CD3)ZSQL.8 7.45 (d, J = 7.9 Hz, 1 H), 7.40 (d) J =7.9 Hz, 1 H),

7.12 (t, J =7. H),7.07(d, J=8. 2Hz, ZH) \6. 79(d, J=8. 2Hz, 2 .25(s, 2H), 3. 67
(s, 3H), 2.85,( H, 1.66-1.35 ( 10HY.
x2/5x1\ NH R2-LG X;&k NH RO-LG X{Xh N/Rg
i TTa f T
X3\X4/ N/KO Base X3\x4/ T/&O Base x'a'\x: N/&O
15 H (step 1) R12 (step 2) ll?ﬂ’

In scheme 10, X1, Xz, X3, X4, R%, R'? and A are as defined in the summary of the
invention and LG is a leaving group such as trifuoromethane sulfonate, mesylate
or halogen.
20
In step 1, the quinazolinone is reacted with R'>-LG to obtain the N-substituted
quinazoline
In step 2, the N-substituted quinazolinone is reacted with R®-LG.
Various solvents, operating conditions and bases can be used and will be easily
25 determined by the skilled person. For example, and without any limitation, one
can use for the reaction sodium hydride or cesium carbonate as base in
dimethylformamide as solvent.
Step 2 of the above process can also be applied to compounds of formula (1) in
whichY is O or S.



5 Preparation of exarrpl e 50 To a solution of

8' -Chl oro-3' -met hyl -1' - (4- met hoxybenzyl ) spi ro[ cycl ohexane- 1- 4’

(3", 4" -digydeprani nazol in]-2'(1'H-one (180 nmg, 047 mol) pi- Qé;h%ﬁ;g (4 n)

cool ed at -10C was added dropw se trigyl uoroacetic acid (4 n1_ m xture

was stirred at -10C for 1 hour and at roomtenperature for 20 mn. The

m xture was 10 poured into a saturated aqueous NaHCO3 sol ution and

extracted V\Stew tlaﬁtmle abdke poocessi carealsocs appledtoresinpdunils bf mm@t(ﬁdn

aqueous NaCl §r| ed over MyS04, filtered and concentrated

crude mat erYV (SLW ied by flash chromat ography on silica gel

- (cycl ohexanel Et OAclI NH3 {28% in water) :9011011 to 70!3011 ) to afford the
title conpound as a white solid (21 ng, 179 . np = 135 15 137 'H NWR

((CD3) zS0] BratoshKibr s, 1 H) NH), 7.46 (d J=7.7H, 1 H, 7.29 (d, J =

C 7.7 Hz, gl H, 7.00 (t) J = 7.7 Hz) 1{9 qq (s, 3H) 1.96 {m 4H), 1.66

(m 2H),° 1.56-1.39 (m 4H). 58 Exanpl ”ael“

8 -Chloro-6'-[4-(4-pyrimdin-2-yl-piperazi ne-1-carbonyl ) phenyl ] spiro[~

cycl ohexane- 1- 4 -(3 4 -di hydro) qui nazolin]-2'(1'H-one X = CH XZ=

C[4-(4-pyrimdi - pi perazone- 1-caf bonyl ) phenyl ], X3= Q@ 4= C A, A=

cycl ohexyl, X= | C(l'l) H 25 To 3 pensi on of Exanpl'e o185 ny,
0.5 mmol) ip xplmepe ( Thirony BaeliReL 6 dex { DAt mf_, 1.9 mol,
5 equiv.). The ul'ting mxture s eatled o TeftUx fxﬂ( 2_h, Lt hen

concent r at etFwf ey Yeduc E8sr essure “X,ToNt he res?I ti gg sol I'd I\'n Pol uene (4
m.) was added trn.et hyl a@iep®) (0.15 nL) 1~ quiv.) a

2-(1-pi perazinyl)pyrimdine (100 ng, 0.6 @ |) 1.2 equiv.). Af heat i ng
to 80C for 1 h, the mxture—was diluted w orchl or onet hane and” w&hed
wth water. The organic | & was concentrated under reduced pressure and
the resulting lid % ] ,J,dif by flash chromat ography on silica gel WO
(12/(17- 78-4—-&-5902 11359-7 1 111 (CH2C 21MeCH @ 9713) to give 210 ngy (81

%yleld) of the |tIe o'n oas white solid. nmp = 2710'HNI\/R[(CD3)280]
8.30 (br ssefﬁ NH), 8.15H(d, J = 4.5 Hz) 2H), 7.55 (d, J =

In scheme 11, Xy, X2, Xa, Xs, R® and A are as defined in the summary of the

invention and LG is a leaving group such as trifuoromethane sulfonate, mesylate

10 or halogen.

In step 1, the quinazolinone is reacted with paramethoxy-benzyl chloride (PMB).
Other protecting group can be used. Various solvents, operating conditions,
bases, can be used and will be easily determined by the skilled person. For
15 example, and without any limitation, one can use for the reaction cesium
carbonate as base in dimethylformamide as solvent.
In step 2, the protected quinazolinone is reacted with R°-LG. Various solvents,
operating conditions, bases, can be used and will be easily determined by the
skilled person. For example, and without any limitation, one can use for the
20 reaction sodium hydride as base in dimethylformamide as solvent.
In step 3, treatment of the N1-PMB protected quinazolinone with TFA removed
the protecting group. Other protecting groups and deprotecting conditions can be
used.



8.0 Hz, 2H), 7.44 (s, 1 H, 7.39{s, 1 H, 7.27 (d, J = 8.5 Hz, 2H), 6.94
(br s, 1 H 5N, 6.43 (t, J =4.5Hz, 1 H, 3.57-3.27 (m 8H), 1.69 -
1.54 (m 4 (m 1 H, 1.30 (m 2H), 1.07 {m 1 H).
8' - Chl or()\ﬁgum/ 7147 41 4- (2- nor phol i n- 4-yl -t hyl ) - pi per azi ne- 1- Cg?@;gﬁ%;@)?@
phenyl ] spiro(- cyclohexane 1-4'-(3',4' -di hydro) qui nazolin]-2' (1" H)-one X~=
CH, X2= C-[4-§4 §2 nor phol i n-4-yl - et hyl ) - pi perazi ne- 1- car bonyl ) - phenyl ])
X3= CH, Xx4-=Protago|Lin= cycl ohexyl, X= NH, Z= O Y= NH To a suspension of
Exanple 32 (150 ng) 0.4 nmol) in tol ri]eeF& 1 ) was added 15 thi onyl
chloride (0.06 nL, 0.8 nmol) 2 equI‘%e 2 esulting m xture was heated to
. reflux for 2 h, then concentrated under reduced pressure. To the resulting
solid in toluene (2 nL) was added triethylamne (0.11 niL, 0.8 muol, 2
equiv.) and 1-[ 2(] [ [ [
- equiv.). Aftef
di chl or onet parg, ~H ;
sol ution of 2sod um ydroxyd-e——i‘h ld gyer lsodi um
sul fate) co \e(t d un@ep medu dx ¥SStp e atept2he res’uIXIH ng s@lid was
triturated with et hyl acetatel methanol to gl ve 106 ng (50% yield) of the
title céompound as white solid. np = 264C"' NI\/R [(CD3)280] 8 8.53 (br s 1

ed vBBh) vvat

H N 7.75 2 6 7. 60 2

(br ?) 1 H, 'nr\ﬁfarne"@,emé? %ﬁ}%f&g ﬁnéoAzﬁr%Y(%se @qubeflnfdam tbemJ(r{\nmanngqf thq 63
1

(8m Ch:_?)ro fl:ﬁ\(ferft?n(f'i};za I%X)%? - -y ﬁgq'o@;li)se%t 39 %rougr azi ne- 1- car bonyl)

30 phenyl ] slp|step§ Icthd sihm@melhm{y de&ivative ds dgnheﬂjydmedamtﬂ bofonribidnhidedme
X~
C [ 4- (4 ( 2- %Ph!ﬁm Stich, ap| dishigrasnethapey) The gesulting ehenehintenmediateds irqatecs=

G, 539 G2 ssptac ey 8, oWl ¥ BKabE e o

PCT/ EPO2/ 113s9-1 111 To a suspension

t ol uene (2 the} pmenaeiotddathasmyslucbhhs;rpodase(@mOﬁanldonate,&eﬂmh, carbegater oy .
The resul ting, m tur.g was heat cﬁl 0 re{ x for, t hen concentrated under
reduced pr XY@ hydgde i a,sQlygnt; 'hﬁdé'a?hé( prnam ne (2 nL) was added
triethylamne (0.11 nL, 0.8 nmmol) 2 equiv.) and 4-[2 5

(pi perazin-1-yl)-acetyl]-norpholine (130 ng, 0.6 nmol, 1.5 equiv.). After
stirring overnight, the mxture was diluted with dichloronethane, washed

wth Wal'E?er aNdnyas i th a saturated aqueous sol ution of sodium

bi car borat e—ﬁﬂkﬂ%ﬁgﬁl—% ayer was dried over sodiumsulfate, concentrated
under r edUCEﬁbrﬁPl@%Woﬁ @Wﬂu&fﬂ@ter RatHbhi Iﬂﬁltﬂh?'ll %@@ﬁnthéslwwbmuwy*h&tvbyl
acetate/ nethanol to give 0.1 g (45% 1 he title conpound

white sol i decompouioofdormuig (qumg)tqgmmeetlm (br s, 1 H NH, 7. 74 (d)

J = 8.0 Hz,

3 780, koo EXbethio rfBeds tnk o ik e g gBoRiéyihd
6H), 1.64 (400 MHANMR apparatutihiesd specifivallylndifiedl> Exanpl e 54

8 -Chloror6' -[4-(4-(2-hydroxy-ethoxy)-ethyl)- pi perazi ne- 1- car bonyl ) phenyl ] s

pirof- c%QcIohexane 1-4'-(3', 4" -di hydro) qui nazolin]-2' (1 H)-one
Example 1
Spiro[cyclohexane-1-4’-(3’,4'-dihydro)quinazolin]-2’(1'H)-one
X1=CH, X2=CH, X3=CH, X4=CH, A=cyclohexyl, X=NH, Z=0, Y=NH.
The title compound was prepared according to protocol A. Phenyl urea (13.6 g,
25 0.1 mol) was added portionwise to a solution of polyphosphoric acid (100 g)
stirred at 100°C. After complete dissolution of the urea, cyclohexanone (10.3 mL,
0.1 mol) was added dropwise to the hot mixture. The mixture was stirred at 100-
120°C until completion and poured into cold water. The precipitate was filtered,
washed with cold water, taken up in hot ethanol and neutralized with NH,OH
30 solution. Water was added to make a 50% ethanol/water solution and the



X1= CH, Xz=

C-[4-(4-(2-hydroxy-ethoxy)-ethyl)-piperazi ne-1-carbonyl)-phenyl]) X3= CH,
X4= C CQ)wéhureygkphexyl, X= NH, Z= O Y= NH 20 To a suspeq;grﬁﬂﬁgo% .Jf_}anpl e
32 (150 ng, 0.4 nmmol) in toluene (2 rg3) was added thionyl Ior| (0.06
m., 0.8 mml, 2 equiv.). The resulting m xture was heated to reflux for 3
h, then concentrated under reduced pressure. To the resulting solid in

t ol uene (2 Piegipitate waaditered cwhghednwith patdriand drizd3 Theokcrudz Erqajlerval)wasld 1

tirTing ol B BERGRBh RF ol Uil P i Bblhies 85 0ath

+ W th wat er ppntemaMeitthgydint @n;i dpagupogag. sol uti on of sodi um hydroxyde. The
organic |ayer was dried over SOdI um sul fate) concentrated under reduced

pressure t oHgNWMR HCEB)$ Q120861 (br @) 11 NHhe? RAt(Hed sohPdimd His7 091 ¢te/ 5319 d.

by 7,85 (2 NRREAEE S i 67 3 7ol Nihip T4y Va5

i) 51879-hr6$(m,17H),,1 5059, 2H9, 0120 4O 2. 45 (m 6H), 188 - 177 (m

6H)) 1.64 (m 1H), 1.54 (m , H). WO | 12/ (17-47;.1

PCTI EP( 12/ (1359.4 112 Exanple 55

9' - Chl oros;ﬂﬂl@ohexane- 1-5'-(5",10" -di hydro) ] -i m dazo[ 2, 1- bJqui nazol i ne
formula (I =CH, X2=CH, X3=CH, X4=C-Cl, A=cycl ohexyl, X-Z=NCH=CHNH, 5

Y=NH Pr epar&i{Methoodysﬁird{hj/dbbeihnéq124’d(3’rﬂt-uuxydmt)ﬁuimbﬁn]-2!('1 'H¥-one

~cl ohe )%‘ 3% 8L€yg _d:)ycl yi nazolin~ (internediate 4) 10 A solution
of Exa ?;f' = s@ﬁ%Y‘h%h RN 480 ¥=MH. cont ai ni ng
Na2C03 (21 ng, 2 mol) is heated to 95C for 4 hours. After cooling to room

tenperature) the phosphorus oxychl oride was renoved under reduced pressure.
The resi duélheastilenk eampouod Etvaas ( pepargd antmuiina@etcal pedtgcal dA\neddiydg decet al

1 m, 8.04 I dd d .t I 1 Xt ' fl 15 .
bvernt ghi . reppexisy Sreaiaf i ol Eanibead syfalesancre (Eboal B8 tistda.
The layers pishosphafietfSd (bbe AUy EPHS &B@lph@‘ée”Wa%xflliélfébe@vés'ﬂ"eﬁe\gkh Etg Wi th

CH2Cl 2. The conbi ned organic |ayefrs were wash brine) dried over
Na2S04 1and watet.cakentugdin rrcbieetbaudbandamutrahzeohwntpmdHﬁ@bldsduytlcbm adblater was

o o0 ST, S 56, S B B o e e L,
1 H, 7.04 {4Bhel with watbizand dHed. Phd @rdde méterial was purified by crystallization in
ethanol. The title compound was obtained as a white powder (8.2 g, 18% vyield).
mp = 233-235°C. |
20 'H NMR [(CD3);S0] & 8.94 (br s, 1H, NH), 6.80 (br s, 1H), 6.72 (m, 2H), 6.61 (m,
1H), 3.69 (s, 3H), 1.76-1.47 (m, 9H), 1.23 (m, 1H).

Example 3
Spiro[cycloheptane-1-4’<(3’ 4'-dihydro)quinazolin}-2’(1’'H)-one
25 X4=CH, X3=CH, X3=CH, X4=CH, A=cycloheptyl, X=NH, Z=0, Y=NH.

The title compound was prepared according to protocol A, using phenyl urea
(27.2 g, 0.2 mol) and cycloheptanone (23.5 mL, 0.2 mol) in polyphosphoric acid
(200 mL). The precipitate was filtered, washed with cold water, taken up in hot
30 ethanol and neutralized with NH;OH solution. Water was added to make a 50%
ethanol/water solution and the precipitate was filtered, washed with water and
dried. The crude material was purified by crystallization in ethanol. The title
compound was obtained as a white powder (14.7 g, 32% yield) mp = 198-200°C.



=7.5Hz) 1 H) 6.46 (br s, 1 H, 6.08 (br s, 1 H, 4.48 (t) J =5.3 Hz, 1
H, 3.41 (t, J =5.3 Hz, 2H), 3.32 (m 6H), 1.72-1.56 (m 9H), 1.22 (m 1
H) . Prepayato2@m7ef exarrpl e 55 25 A solution of intermedi apgrhrPosksp 9)
1.29 mmol ) in a mxture of isopropyl @&l cohol (10 nmL) and 3M aqueous HC
m.) was refluxed overnight. The reaction m xture was allowed to cool to
roomt enper, s .concentrated under reduced pressure and taken into
CH2Cl 2 and Efﬁi\ﬁ%&é@ﬁ;s)%%@ma& &l (Bosul HoNH)f 720 (dalCeT.6 Fiee 1Yy 109 Wer.e=

separ at ed, 0 t The

conbi ned orégﬁw% ygfs%sj\@reﬂ\klagﬁgé "f‘h%g?it'_ﬁeﬁ?ﬁri1£45'3)\78r(’\\1a@$b41-§ﬁdm,

« concentrat dh). The crude material was recrystallised in EtOAc to afford the

title conpound as a white solid (0.07 g, 23% (purity = 95.4%9 np = WO

(12/11p75.1 PCT/ EPI 1210359-4 113 197-199C. 'H NMR ((CD3)2S0] b 9.58 (br s,

-1 H)) 75525,@,“%@-3 7.34 (d, J =7.7 Hz, 1 H, 7.23 (d, J =1.5 Hz, 1 H,

6.92 (t, 1 H, 6.71 (d, J:15Hz 1 H, 2.03 (m 4H,

é 3(7:hll 45 OmMﬂﬂpxyspEanehéﬁaneAw ~(3', 4’-d|h drlol)q?TagoL!? -2 (1’|-|)I f% 4b| A
or 0s - 1- roll - riazol o uin

azol i ne fo%’ruﬁﬁ?f"’)'&hlf(&écﬁ @éH&iﬁég Q*@’@'ﬂ Xzdy ZFOn&eNH. X- Z

NCH=NN, 10 Y=NH Prepar ation of

8' Chlorosplro[c ohexane-1-4'-(3",4' -di hydro)-qui nazolin-2'-yl]hydrazi ne

A sol ution I énpcfémpo("ld8wa~aol pre(p)anéd gpcecordpigpstghopritocaty Al Qidige 69 nl)

cool P ndd ;Q'nﬁ‘%ﬁ%?p‘ﬂ%%g i 6210 QLA Em i i agtpnaz%@;zzmﬁzszasm;ﬂ
reduced prgofiphespfidiic Hefd ¢260 WAE) t'Pf'fé‘% &Pﬁa@ s (hsral) wa@Kgéa\&ng Fo%

wt. solution'in water) 2nl) was added e resulting 'mxtu
refluxed oWaten daken epra hotatharolsandi neutralizegueith N DMt samticr. WatdeOgagver e

s wi tnoLOEG O PRER SRRk atr Solfioncand e emiitain wamfiered,
dried over wisRA804vitm@atsrreienddied ethe Jﬂ&ﬁe%é@na%@rd@heﬁW%@%Eﬁ)jﬁms

used wi t hout further urification in the next ste

7.12 ( 1 eftyanoy. tie compoungl was (abtained)as a vistelpowden(9.81d,, 2085 4ield))
2H), 1. 25 % g Preparation of exanple 56 A solution of
8' - Chl or 0spi T 0 cyc% exane- 1-4' - (3', 4' - di hydro) - qui nazol i n- 2' -yl ] hydr azi ne

(0.58 g, 2. HSNMRqKGDa)asOMg 03t(bIO§OerENH (71110'}%1'73L 818 85 1 é§)74a(BP's H2504

(0.05 nmL) in butanol was ref uxed for The're ion

was al | OV\BNH)OS(%-b(dQ.G’ T&%Zédﬂé.rﬂﬂhrﬁa%MSJe:oﬁh@eHZraHﬁcB 68((e,r3H9:du¢&d
pressure a f Cl 2 and an aqueous saturated
sol ution o?%&% 'ﬁlhe @%ﬁlﬁ?g sgg rat ed, the agueous one being
extrac2®d three WD 1)21117-t75-4 PCT/EP112/11359~ 11~

Example 5
6’-Phenylspiro[cycloheptane-1-4’-(3',4’-dihydro)quinazol in]-2’(1’H)-one
X1=CH, X;=C-phenyl, X3=CH, X4=CH, A=cycloheptyl, X=NH, Z=0, Y=NH.

25 The title compound was prepared according to protocol A, using 4-phenyi-phenyl
urea (42.4 g, 0.2 mol) and cycloheptanone (23.5 mL, 0.2 mol) in polyphosphoric
acid (400 g). The precipitate was filtered, washed with cold water, taken up in hot
ethanol and neutralized with NH,OH solution. Water was added to make a 50%
ethanol/water solution and the precipitate was filtered, washed with water and

30 dried. The crude material was purified by crystallization in ethanol. The title
compound was obtained as a white powder (23.3 g, 38% yield). mp = 180-182°C.



times with CH2CI Z. The conbi ned organic | ayers were washed with brine,
dried over Na2S04 and concentrated. The crude material was recrystallized

i n Et OAc Wwe pafpbekf the title corrpound as a white solid (Opééﬁ/ﬁg(,z,@g()%
(purity = 96.6% np = 237-239C. "HNWR [(CD3)2S0] s 9.99 (br s, 1 H),

872(s 1H, 755(dd J:79 1.0 Hz, 1 H), 7.37 (dd, J =7.9, 1.0 Hz,
6. 97 1H),207(rr)4H) 1.72 (m 5H)) 1.53 (m 1 H).

Exarrpl e 57 i—bNMR [(CD3)2$O] 8 9.28 (brs, 1H, NH) 7.59 (m 2H3 7.43 (m, 4H), 730 (m,

9'-Chl oros = 1- 4 41tri azol of 4

al 4ui nazol Pin @q%pg 2( R”’b g(g@( ("RQEHI)-{ éQ}éJGH 25@43@%(’)1 Rfﬁyﬂ:l'/ah(@X.yIH)

- X=NH, Y-Z: NEBHMWN H§Toaso|ut|on of

8' - Chl or ospi ro[cycl ohexane-1-4'-(3",4"' -di hydro)-quinazolin-2 -yl] hydrazi ne

(0.35 g, 1.32 nol ) and tri et hyl or t hof or mat e (2.2 m, 7.22 mmol) in CHC 3

- (16 ) 5\A/aeséfz_%ﬁ_agﬁzso4 (0.04 nL). The m xture was stirred at room
t enper at ur was concentrated under reduced pressure and taken into

a mxture df- Mhﬂﬁ@spn@b[ayclmaué BAL-(8 A Rfih pdy gh%ﬂin?@gem.o;{ﬁe | ayers
20 were separ % t]_f queous one bei ng extracted three (ines th CH2Cl 2.
The conbin 2}@ =C MNM'\%ghbd FEydlohexyheX=NHi 2¢0pWesNHNazSCa and
concentrated. The residue was taken into butanol (10 nL) and refl uxed
overnight. After conpletion, the solvent was evaporated under reduced

gr e?:?\:” e tolhg vtitlea nbmpouadofwas prepared rz]acgord)lrig tlo szOttOCOI A, usll1 25
' - os N ohexane-1- ro razo
a] qui n oI ﬁﬂ%%gﬁ%ﬁée "8? céB@r 8 Z’y%|'B¢ié>@5)>éecml®e>@son§o(&1dmhy@r£>)n]ro|) in
1,2, 4]tri N&op!d)n
E:HZO 2] af f wq}{ﬁé f'?fkll guigorrpoﬁ? ?hé%r \Aﬁﬁ%té%é%ﬁé}e?%éié%WI@%%C?OVE #)Pd” ty
7 Zg (20/() Eﬁakerlzemmbat}athanol\mﬁd pemumutm NH,OH 66lutibn HV ater was ailied td .
S m
"3 (igke; 4g0% Ctnggoifyateh sifuion anerthkinrenipRaisowas Mo Washedamih
water and dried. The crude material was purified by crystallization in isopropanol.
15 The title compound was obtained as a white powder (48.1 g, 65% yield). mp =
209-211°C.
'H NMR [(CD3),S0] & 7.79 (br s, 1H, NH), 6.87 (m, 4H), 3.79 (s, 3H), 1.79-1.60
(m, 7H), 1.48 (m, 2H), 1.22 (m, 1H).

20 Example?
8’-Chlorospiro[cyclohexane-1-4'«(3’,4’-dihydro)quinazolin]-2’(1’H)-one
X1=CH, X2=CH, X3=CH, X4=C-Cl, A=cyclohexyl, X=NH, Z=0, Y=NH.

The title compound was prepared according to protocol A, using 2-chlorophenyl
25 urea (51.15 g, 0.3 mol) and cyclohexanone (29.4 g, 0.3 mol) in polyphosphoric

acid (600 g). The precipitate was filtered, washed with cold water and

recrystallized from ethyl acetate. The title compound was obtained as an orange

solid (21% vyield). mp = 209-211°C

'H NMR [(CD;),S0] 5 8.42 (br s, 1H, NH), 7.29 (d, J=7.9Hz, 2H), 7.16 (brs, 1H,
30 NH), 6.95 (t, J = 7.9 Hz, 1H), 1.81 - 1.61 (m, 7H), 1.52-1.39 (m, 2H), 1.25-1.22

(m, 1H).

Example 8 and Example 9




Sip

ro[ c~cl ohexane-1-9'-(8',9' -di hydro)-pyrazol of4',3" -tlctuinazolinl-7"(6'"H-o
ne For muly\golhhhis7r- X2= C-CH : NNH C, X3=CH) Xa= CH A=cycl ohgx¥lepotiiby Z=0
Y=N H 5 The title conpound was prepargd according to prot ocol using (N-(1
Hindazol -5yl )urea (1 g, 5.67 mmol), pol yphosphoric acid (20 g) and

cycl ohexanone (0.9 nL, 1.5 equiv.). The crude product was purified by flash
chr omat ogr apﬁblamsmrﬂ@)eclghexamza 2A3\BEHihydre)gainazobin]-2)(1iHy-omeved by
recrystal It#atl gn tol uene to gi ve the 10 title conpound as a white solid
(14 ny, %))(purlty 98.8%. "H NWR [(CD3)2S0] 8 12.97 (br s, 1 H,

- NH)) 8.98 XIEECH XéL-d:H leﬁa G, X§=®H Aicyﬁlohe?xﬁ&ﬂdH 2=0 &fNHﬁZ 1 H, 6.88
(d, J =9.0 H) ( NH) , 2.20 (m 2H), 1.89-1.78

(m 4H), 1 amgl 1 Q[-ptxlﬁowgo[cyglc@’gaqmeé -99(3’ 4'-d|hydro)qumazohn]-2 (1’H)-one

- 8 -Chl ErEu mbﬁwspl ro[ cycl ohexane-1-4'-(3"'.4'-dihydro)guinazolinl-2"(1
H) one ¥ C- OCH3, X2=CH, X3=CH, X4:C- Cl, A=cycl ohexyl) X=NH,

Z=0, Y-NH XO=CuC pXis=CHpM;aC H( X3 £DHpAschelométydx¥=NAeAYD), YuNt, (i ntermedi ate
5) A solution of 2-chloro-5-nmethoxyaniline (5 g, 25.76 nmol) and potassi um
cyanate (5.22 g, 64.41 mol) in a mxture of acetic acid (125 nL) and water

(12.5 n) ‘l"ﬁé t 'tcﬁgrﬁfz&g'hr sWé(j'g‘eﬁrt@gE@daééﬂo?dlﬂ&% BréBkol A, h@_@@ &ﬂ&@‘ffﬂ%nyl

evapor at ed, esl into a>-m xture of’
aqueous sauwea((emsg),l 8t monolpanbatiddGhexEmenkeailed smive e sapmi,al €dequivg in

ayor s1Gher BO &aé@@qﬁcié‘ﬁ@??h@? e Gaveous avbs was eriipcion vt chpcaMeglE™ ©
crude mateyj @%bfﬂe@d aZerJI:Z refdts ONBeL HridBhyven mgsos;a #i8lted and

(cycl ohexage! "Et OAc to give 2.06 30 g I nternedi ate
5. 'H NWR poeegit@ass) @nderoTediceds, pressiireNHS he 7rﬂdt(aj was anﬁBd—izby iflagh,

551 1S Jepromiatodighy; hy sed 7l haGRISoN 558011 0" E0an R sclicwd o

Exanpl e 59r ih.?atﬁ% V‘@ﬁ Qbﬁ@feedt@ccqiﬁ@' W@chlbr@éﬂ?d%é@loﬁex#ﬂeﬂﬂ-4 -(3'4'-
i nt er medi at ), pol osphoric acid

. g
cycl oht&xandifydr qalaamun] 27(12H) amela)s a whttelsobd)h‘m Qmgon: °/o E@'d/)/ampadaéﬁl"ct he

t at hed Th
Lo LRI AT A 7 20 R IR SO,
5%, ghell iy P RIS (o (02 0
(d, J = 8. andiz 5-chlBjdspirofeyclahexan;1-2'-@42dbgdaiquinapolinl-Bd'H)-gae (as 2H) |
1.63-1.56 3H), 46 o 1.23- 1 . 10 Ex l e 60
5,8 -Dfl &’ﬁ%ﬁ"ﬁé{%fﬁiﬁgfg%qq) np -(-%2‘2§30(g} hydlr_l)o) QuI nazglrrlpnle 2'(1'H)-one
Formul a9 (1) WR?% )%? 93@&9‘5 PHNHT 7. ﬁF@tYQ'ﬂdi‘@Hi 1H§ o1 @ 9= goNH 15
Preearatlon (0} uor o heny urea (lnterne i ate

Hz, 1H), 684 (br s, 1H NH), 6.77 (d, J = 8.0 Hz, 1H), 260(td J=13.0, 4.0 Hz,

2H), 1.82 (m, 2H), 1.64-1.49 (m, 5H), 1.22 (m, 1H).

Example 10
25  8'-Methylspiro[cyclohexane-1-4'-(3',4’-dihydro)quinazolin]-2'(1’H)-one
X4=CH, X;=CH, X3=CH, X4=C-CHaz, A=cyclohexyl, X=NH, Z=0, Y=NH.

The title compound was prepared according to protocol A, using o-tolyl urea (351
mg, 3.66 mmol) and cyclohexanone (430 pL, 4.15 mmol, 1.1 equiv.) in
30 polyphosphoric acid (5 g). The aqueous layer was extracted with CH,Cl/MeOH
(2/1). The combined organic extracts were dried over MgSO,, filtered and
concentrated under reduced pressure. The residue was purified by flash
chromatography on silica gel (CHxClo/MeOH : 99/1 to 90/10) followed by



To a solution of 2,5-difluorophenyl isocyanate (1 g, 6.45 mmol) in
tetrahydrofuran (50 nmL) at OC was added a 28% aqueous solution of anmmonia

(30 m). IR pstpre was stirred for 1 h allow ng the tenmpeialphlfshp warm
up to roomtenperature, then concentrgted under reduced pressure, taken

into water and 20 filtered. The solid was washed twice with water and with
ether, then dried at 65C under reduced pressure to give 740 ng (67% of

i nt er medi at echystallizatishRn[t6lUBBEA60]ive3 280 589 (B4 %syield) idf tin}itle 8obthoumy ds &) )

7.21 (m 1 H, 6.7 m_ )., 6.29 (br s, 2H, NH2). 25 Preparation of
Examal e 60 %@e??lﬂzé‘g%o was prepared according to protocol A usi ng

. intermedi at gy ?r@@
cycl ohexanonew\gﬁigzqgésé@ mng%sspﬂhe C 332’% £cltﬂ7waq-§£ 18% ?I ed y fI ash
chr ormat ogr apRyHar H)i, Fitda(ng,e2HB A .§22H2 G11AnVERRH, 1.500 @) 2H), QBBE()'n fiH)l owed by

. recrystgllization in toluene to give the title conmpound as a white solid
(28 ng) B%yvyield) (purity 9999 np = 194-195C WO 02/ 07.475. 4

PCT/ EP112/ 0BR8nfbid 41 ' H NVR [ (CD3) 2S0] b 9.26 (br s, 1 H, NH) 7.13 (m 1
H),705(br—smﬁrﬁ—NH))671(m 1 H, 2.01 ( m2H),186 75 (m 4H))
1.64 (m 1 G&CherSp(rn{cmlphexanw(4h-(33|,41-§l|h3@rampaaoﬁn]-2 (1 H) one

8' - Chl or o- 5, t.h of,cygl,0pe e;l-4' I, hydro nazol i nl
2'f1' H) onexl—‘oW%lS(?'Icgl ;( WD& @ﬁl Bé‘ybé( rgd % él’)ﬁxniycl ohexyl ,
X=NH, Z=0O, Y=NH 10 Prepar atlon of (2-chloro-5-nethyl - phenyl Lurea

(internediate 7) A solution of 2-chloro-5-nethylaniline 70. 6 mol )
and potHssi The dijlarcarepgund wag, prﬁpereﬁr@q:qordwgatomrﬂtm /’ofumar@lq@paewm

m.) and wat r t

The sol vent S{ﬁ&&f%g}% ﬁﬁ‘%g 5‘“# Jg@@@ (g&{na@en | naoéqu%qﬁl L?g égm&g@lz
and an aquegyiyphedpHoriceskis ¢291g). Oﬂh@bgbbb@&yefh@spéﬂraqbed alith @HQCIEAM&@Hed
washed with di chI oronet hane and dri ed under vacuumto give 12 (97%

i nt er medi at @/1). The N@mp(neda ppas)ic gexdrasts (were drigd Rigr MBS0y "tg'?Q-i)a”d7 23
(d, 1 H, 6.lpdifratdd DnddP rBadded BreSsurt Thé- fkidde whe - plfiffRATE} | R3hOT

Exanpl e 61
15 chromatography on silica gel (CH:Cly/MeOH: 99/1 to 90/10) followed by
recrystallization in toluene to give 79 mg (6% yield) of the title compound as a
white solid. mp = 241°C
'H NMR [(CD3).S0] & 9.28 (br s, 1H, NH), 7.29 (d, J = 2.0 Hz, 1H), 7.16 (dd, J =
8.5, 2.5 Hz, 1H), 6.87 (br s, 1H, NH), 6.81 (d, J = 8.5 Hz, 1H), 1.76 - 1.60 (m, 7H),
20 1.49 (m, 2H), 1.25 (m, 1H).

Example 12
8'-Bromospiro[cyclohexane-1-4'-(3’,4’-dihydro)quinazolin]-2'(1’H)-one
X4=CH, X=CH, X3=CH, X4=C-Br, A=cyclohexyl, X=NH, Z=0, Y=NH.
25
The title compound was prepared according to protocol A, using 2-bromophenyl
urea (1.075 g, 5 mmol) and cyclohexanone (0.6 mL, 5.8 mmol, 1.2 equiv.) in
polyphosphoric acid (39 g). The aqueous layer was extracted with CH2Cly/MeOH
(2/1). The combined organic extracts were dried over MgSQ,, filtered and
30 concentrated under reduced pressure. The residue was purified by flash
chromatography on silica gel (CHxClo/MeOH: 99/1 to 90/10) followed by
recrystallization in toluene to give 415 mg (28% yield) of the title compound as a
white solid. mp = 213°C




The title conpound was prepared according to protocol A using internedi ate
7 25 (12.6 g, 68.2 mmol)) pol yphosphoric acid (150 g) and cycl ohexanone
(8.5 m, B3&-0907R| ). After conpletion, the mxture was popegfpii)isaei ce and
wat er and stirred 45 mnutes. The pragipitate was filtered and washed w th
cold water, wth diethyl ether and dried under vacuumto give 3.1 g of the
title product The residue (100ng) was recrystallized in ethanol to afford
L E’Ect i t9 Igegcbﬂwmq ®Bs)§SszSVVr185 e(bp@wggr Ngg Gﬁtsg(dHlﬂilfeEDya)) elN H)pvrsz i, W £h
rs
iy BB 717 (ar W NHE B, 9 88 ida 1), 8141 4% (m798%, 1.3%) .
.202218((@1%? 170190(m4H) 1.62-1.70(m 1 H)) 1.1.48-1.60 (m
1.20 5 WO (12/U7-t75-4 118 PCT/ EPI 12/ f 13S9~ Exanpl e 62

. 8 -Chl oro-6, grmli hol i n-4-yl ) met hyl spi ro[ cycl ohexane-1-4'-(3', 4" di hydro) qui
nazolln]52 {E-l—'igﬂgﬂvg 5 Fornula (1): X~=CH, X2=C- CHZ-norpholinyl, X3=CH,
X4=C-C , A=gVElLBREspiro yarte- )@"ﬁ%’(m ared
according to rgt ocoI @cil\%h% st ?re s%_::ﬁthpg#o Hﬂdz g\fiﬁlﬂ&% nmol )
in glacial &C—'EQH&:X:&!EH XECHLX 5@, degyelohexyl) X= NHUZGOJ,O/#MHoxane (0.55 g,
6 mol, 1.5 equiv.) and a 48% aqueous sol ution of hydrobromc acid (5 niL).
The m xture was heated to 95C overnight) poured on ice. The precipitate was
filtered, wpsdele d¥nSoutd Wa‘é%r@baﬁé&leﬂcé’&raifhg%hﬁrrotééblglV@suig 3% &brBphenyl

8 Chl oro-6' -br ormrretgl spi ro[cycl ohexane T 0) qui nazol | nj -
'(1' H)y ok agrea ((hit & |nnmol)1ma cydabexanonen{d.h Imuer&&ammb ‘(15aqm1g i0. 43

oV (3 ) GOMPRTRRrtArk (Y BN fad ot wel shulitae vin SuBElidouy

taken into gyl Tie edcrhbine@xbrgamic xtiacts vdveadted usverCiv ngTd)ﬁ ﬁw@auanbayer
was washed twce with ethyl acetate, basified to pH 9 and extracted three

times with eenggntrated dinderTreducedhiniesssegatie ﬂe§5dé'ﬁs vmsf eptwi@ﬁled)yt lesk

tinme th n n e, The
clrudz Vr;llat eria \/\%@é}%ﬁ)ﬁ?f ?é:j 'C% %c @ﬁ'? %Qgrc-l)g :éghto uene }gfbg?@g&tr?!
title crgrporsedydtdifZation un&&%er(epturguw 292%g 423% yibid) &f tiee title compoudd34s a' H

NVR [ (CD3)2S0]” 8 8.33 (br_s, NH), 7.21 (s, 1H), 7.18 (s, 1H), 7.08 (br
s, 1H, NH)yvhéegellC(rﬁ\pdﬂ-Bm@w (s, 2H)) 2.32 (m 4H), 1.84-1.49 (m 9H),

1.25 (m 251

8 “cnt or o- 5 AR KETEIRIG] 813 b Ra bt N 74 (a7 AR TS 7 M (1w
)-one 30 Fosmaltr , HH, N6 SHmErICH BMWmWP‘ICEO (rh=2Ms | 0pS ,1H>ﬂ‘NH
Z=0O, Y=NH The title corrpound was prepared according to protocol L. To a
stirred sol ution WO 02/07.17S.1 PCTI EPU2/ (13s9~ 111 Exanple 59 (0 83 g,
2.95 rrr@q) Egag JI (100 m.) boron tribromde (1 Nin CHC 2) 21.8 m,
21. 8 nmmol ) wWas at OC. The m xture was stirred at room' tenperature
for 48 h) peuMylsptroPcy&tnbbeumi-1artik(etm'sdmydlb)qmnaiolih]-l!lw’l-tz)mextract ed
w th CHzZC12, The co i ers h t ) 5 dried
over Na2S04X 1?QHt§Z£“-ﬂ'ﬁu %U%@Eﬁ@rﬂ V\gi"@?‘wag ﬁ@lgﬂﬁl puri fied by
precipitation in Et20 to afford the title conmpound as a vvhlte solid (0.25
g, 32% . (purity 97.6% np = 252-254C. 'H NVR [(CD3)2S0] s 9.90 (br s, 1
H, 7.75 (b'rl'he title dd)rnpdt:rﬁBwed,prépa:eﬂ.a"cddzdmg te)pro®cel7 A( nsing, 4-methylNhienyl6. 43

Eﬂ) %H)_ 51 %aa( ,4%5'2_%,) )16 o %f%lwﬂ( ?:]mlglligz*@no 5%7@%2111 %r?m%ﬁ)ﬁ equﬁ/.J)'igS
o o1 oy Spolppresie adi@998 ) 1% BYGLAREIARP whsxtfaBted With a5 MéORZO!

(2/1). The combined organic extracts were dried over MgSO,, filtered and

concentrated under reduced pressure. The residue was purified by flash

chromatography on silica gel (CH2Cl./MeOH: 99/1 to 90/10) followed by
30 recrystallization in toluene to give 405 mg (18% vyield) of the title compound as a

white solid. mp = 229°C

'H NMR [(CD3).S0] & 9.01 (br s, 1H, NH), 7.05 (s, 1H), 6.91 (d, J = 8.0 Hz, 1H),

6.68-6.66 (m, 2H), 2.22 (s, 3H), 1.76 - 1.61 (m, 7H), 1.50 (m, 2H), 1.23 (m, 1H).



95 Xi =C-OH, X2=C-1, X3=CH, X4=C-Cl, A=cyclohexyl, X=NH, Z=0O Y=NH To a
stirred suspension of Exanple 63 (10 g, 37.5 mml) in trifluoroacetic acid

(150 ni) \%09,0;48\50 was added N-iodosuccinimde (9.47 g, $&rdpP®sdy i N
portions over mnutes. The reactiqg@ m xture was stirred at 0 to 5C for 2

hours. 20 The m xture was poured onto a m xture of water (700 nmL) and ice
(300 m.). The resulting brown solid was filtered and washed wth water (250
m.) followed by heptane (4 x 40nlL). The solid was pulled dry on the filter

bed for 2 %ﬂ%“rﬁthen slurried in a m xture of dichloromethane (30 ni)

and net han The dark pink precipitate was filtered and washed with

. dichl or onetﬂwhﬂuﬁlﬂo*oi’ﬂ%[)cyfc%l?&aﬁé&“:}3*@@!\5{3?@&?%“&)1‘ @Hﬁfﬂvﬁ 31.0

nmol , 83% )%28(|)_li

H, 7.18 (§<1- %xzz s Ha P = CiCbﬁxchlonawl X=M61, @80, 3NHL. 60 (m 2H)
-1.28(m5 H). Exanple 65 30

8' -Chl oro-6'-iodo-5"-net hoxy-spiro[ cycl ohexane-1-4'-(3",4'

di hydr o) quiThez ditien] cathiduirtd) - wae ed @Eck GoOGhidtocHt =
X4=C-Cl, A=gyci ohex Il%W&H V\oor(d]g/;( 17-47s PCT/QI':'POZIIX 3%'5 120

o & stire Qrgaﬁﬁﬁv'df{eawéé@ﬁemou 864 Pycighesananer{59 min HVFNG32% )
was added [BH(Y jrp - QPﬂor’W‘Hc}d r(ﬂ‘P 't@""e\q\eb)éqs oY iy g?d\ugg éfg{ﬂ%erg_mé]w

mml) at 20 to 25 eaction re was YT e
mxture ° @H&Z/Mmméo(zmt Jhmbemb(lrieﬁﬂi)rgﬁmcaé)dra‘chewe?éudjrﬁéw%v%ialmgsms

filt ; h i th foll d by hept 2 1

e oo iler@rAed anbribaie il retisbeb mressurag THoneRskRanes meibed iy f o

10 t |

TEME (10° mipnrolToEASIBRE O Siich! o8 CEHATIMETRE SN 1 B Toldiad B

fawn sol i d reaystalligation i tolvehe teqsiye S60MgH TM/RiICDET B Hitl . c@?n[&ﬁmdlaé")a
2H) )

7.18 8 2.83 (s, 30, 2.23 (14, J =136 4.5
(o gfite st s 2fait (s, 3H), (

1.90 {m 2 151(m 2H) 1.25 (m 1 H) .Exarrple66

8' - Chl or o- BH-NMRPC

di hydr oéqw nazol i nj Dﬁkm @C}?(g?] %?{nﬁ?ﬁgﬂq?h}%@% %&?—&& X%Ilglgﬂ\l(b';@ Elil

?g )C-7 38A£&?)cl7cﬂ‘ie6dyl~/ %NHZG ﬁ*DZSSOENdZdoléng?:&tnBﬁgg %leurzH(pm {a:lﬁ,)rﬁxamrylg 65
g [ to was added copper cyani de

(555ng, 6. %‘d)" d:‘ (%reSé)n 3{2}3@“ )}heated to 150C for 4 days, quenched into

i cel wat er (300rrL) and the crude product filtered off. The crude product was

di ssolved in Et OAC (500rrL) and washed with 33% NH3(aq) solution (2x 200m).
The organi aj] pampleviashed vvlth bri ne {2x 100rr1_) and water (2x

100m) and 4 J ] f.iltere trat ed 2 n,vacuo at 40C
Lo give hE-Lr @ﬂc.ﬁsf%scmwﬁﬁcyi'ozbexa@eg R ulrasalini (abons.
2.12mpf) [Egample 16pd by preparatlve HPLC to yield the title conpound as a
pal e yeIIow solid {97ng 7 mol 4% (purity 96% . 'H NWVR (360MHz,

c~-DVBO) 8 X1=@bl, X236- Ql 3-1'C+@I X1=GH, A ¢9cl()h¢xﬂ,|-);—NHi Z30L Y&NHm 5H)) 2.25

(499 55 P, Seeeirdbitafhioerbhe i 804 dfdi il il *°
EP( 12/ (13s9ne (Examplo 127.

8' - Chl or o- 5 (4-nm oI|n et hoxy }\splro[cyclohexane 1-4 (3 4' di hydro)q
ui nazol i n] X 1C|H?(2'o¢|r§ X4=CH, A=cyclohexyl, X=NH, Z=0, Y=NH

The title compounds were prepared according to protocol A, using 3,4-
dichlorophenyl urea (0.61 g, 3 mmol) and cyclohexanone (0.50 mL, 5 mmol, 1.6
equiv.) in polyphosphoric acid (16 g). The aqueous layer was extracted with
CH,Cl,/MeOH (2/1). The combined organic extracts were dried over MgSQs,
30 filtered and concentrated under reduced pressure. The residue was purified by
flash chromatography on silica gel (CH2Clo/CH3CN : 90/10 to 60/40) followed by
recrystallization in toluene to give 6',7"-dichlorospiro[cyclohexane-1-4'-(3',4-
dihydro)quinazolin}-2'(1'H)-one as a white solid (55 mg, 6% vyield). mp = 269°C



Formula (1): X~=C OCH2CH2- (4-nor pholinyl), X2=CH, X3=CH, X4=C-Cl) 5

A=cycl ohexyl, X=NH, Z=0O) Y=NH The title conpound was prepared according to
pr ot ocol WO(,{m7ﬁ,§t| rred solution of Exanple 63 (1 g, 3.93c¢c¥iphlnisty DME (30
m.) under nitrogen at 18 to 20C was agded 60% sodi um hydri de di spersion
(0.16 g, 3.93 nmmol ). The m xture was 10 stirred for 15 mnutes before
4-(2-chl oroethyl)m)rphollne (0.59 g, 3.93 mmpl) was added. The m xture was

t hen heat et NMRLHOOHHONS 9.400(brss, 14, tNHl), Zddll (sad H) 07 103alr isefrble N )u 6698 he

t T [ ti lid
rterod daatbhanSe 1Rt TSm0 1 enolD-SoT T was ari ed | vacuo
- at 45C an%@@@%@ﬁbr@é&iﬂé%ﬁé}@naw-@OGBUWdiﬁ?B@?Blﬁﬁﬁ@IﬁmQ (%h)-bsar &9 15

g, eluting wth 5% met hanol i n di chl or omet hane rded the title conmpound
(0.48 g, I1awhitemolid (Z>mga, 3% sield)emp 3BR0WL after dryi ng in vacuo at 50C.

: urit 96. 3 7. 04
Eg, 1 5 é%"% ECW%@%%?Z (bf S ”5' P\"Sﬁﬁé“\%gd(g 8 5 Hz, 1?‘8%{91]@% AT
2 H), 7I~3H§st6813(d:.ﬂ-950|=|é; 1|4|)sz4 (&1@4/51342@@4%15& @Hg ?ldh(nez@% (td,

J = 13.5 Héxl 4H) , 56 ('m

2H), 1. 32 ‘(6511534§m arpPe ( 16181H)

8' - Chl oro-5'-[ 2-di net hyl am noet hoxy] spi r o[ cyci ohexane-1-4'-(3",4'25

di hydr o) qui nazolin]-2' (1" H-one Fornula (1): X~=C- OCH2CH2N( CH3) 2, X2=CH,

X3=CH, X4:|_€x5;h2|eA$gycl ohexyl, X=NH, Z=0, Y=NH To a stirred sol ution of

Exanpl e 6 snmol ) in DMF (20nl) at 18 to 20C 30 was added a
sol utiléh &' WW%PU@[@&‘@EW@'@24\/?(3944Q'||i‘lydrqml8ﬁ%¥ﬁﬂ')] -2’61 Hywe by

2- di net hyl Hhydreghha 7 anfmol ) . The

m xture )éa'.lhae"e;'t e?dgq/'h@&ﬂé(? lg" hcdﬁfé‘ g%&éwxﬁq?bztgblzﬁto 18 to 20C.
The reaction m xture was added to water (1.5L) and extracted with Et OAc
(2x1 L). The WO U2/ 0775-1 PCT/ EP112/11359-4 122 nmbi ned organj ¢ | ayer
was back m?é@%saeﬁpmpomaémaq PIaPATeR 3 CSUBIIL IR0 Ao iSRS
fractions re d r e CO uo at
100 to g VRO S 18 oy enl ehdonlarseoth SO GE S TRl Pf S eddh 48

puri f s bwolzrﬁhdt'spt@slb 4D (M6 g;ar%e:hamemssl lag&mgyas reaxtnanﬂdtwnthn cmmmemm

and colurm C rorratography (silica; gradient elution, % Cﬁ 50% i n
DOV Lo Bt CHT b e biabd 0organie Gicts tyaue e s MBaOastersd) 87 el | ow
solid (2.3 1 ur, 9 3

o b (1 336%%%6%&%%”%3 {e/%%de? dr%ﬁu?@ 1/¢T6h63"'1:@$ﬁ23 (emW"zpurﬁtédD'B?O}las?_D

2. 57 (ddd, chromatograph@. bn sBica gel (Q}H)zplzﬂ\/lEQ)l-(t 9971 =te5. 90/#Q) fotlowed , by. 02
gt 97‘(]br561;%cry;stzilﬁ|_%tgpn3m9towel (br%%a 35% yleldsccj)f th]e title cgmpounda@a 6.92
8' - Chl whité of?d“ ge;t@mm splro[cyclohexane 1-4'-(3,4" 15

di hydrﬂg qgui nazol 1 n] H} - one Formul a . X~=C OCHZCHZNHZ X2=CH, X3=CH,
X4=C-Cl , A%maﬂ@m)gsmm 28-{or sY:‘l:NHNH)e &2a(d, oh=dt4 Hz, 2H), 7.62 (d, J =

8 -Chloro-5"-(2 n Xy) y h

(34 i ndd OFallihaate (i 200 1o EohE 78 Mo sBate T S8 2%, ). 82

sol ution o INEY [ y 1  TH). 1. 93
mmol ) in decrh gﬁnhg?)hﬁn%é(ggg%n@%WO tgﬂ %:H\Z\a‘gsgdggquabesgbu i on )of

met hanesul phonyl chloride (2.21 g, 1.93 mmol) in dichloronethane (10 ni).
The reactlon matqre was stirred at 20 to 25C for 5 hours. The m xture was
washed? (2 x 100 nL) and the organi c phase was dried over
nmagnesi um uw -Aapd WWC! Qihazolink2ya oﬁ@C af f or ded
i nt er medi atge‘ 8 a ron[EgifI;dh\%htx:a?g E.gl f’d M?L F’Qq H)L. " "H NMR
[CDC13] 8 K42BH( Xo=CHs Xg=CHiXs=C-IHp= cmldgexyb X=1NIF1|)Z @, é’gl\{l-b J=09.1H, 1
H, 5.60 (s, 1 H) 453 (m 2H, 4.20 (m 2H, 3.00 (s, 3H, 247(td)J:
"13.6, 4.5 Hz, 30 2H)) 1.59 -1.78 (m 5H, 1.48 (m 2H), 1.28 (m 1 H).
Prepar at i ohgf titex88RIpeufi8 was prepared according to protocol A, using 2-iodophenyl

30 urea (2 g, 7.6 mmol) and cyclohexanone (1 mL, 9.6 mmol, 1.25 equiv.) in
polyphosphoric acid (25 g). The aqueous layer was extracted with CH,Cl,/MeOH
(2/1). The combined organic extracts were dried over MgSOs, filtered and
concentrated under reduced pressure. The residue was purified by flash



WO (12/0p75.1 PCT/EP(12/(13;9.1 123 Internediate 8 (1.0 g, 2.57 nmol) was
stirred with a solution of ammonia in ethanol (40 nL) at 70C in a seal ed
pressure wegsaby7kpr 21 hours. The ethanol was renoved by @vgR@habisop in
vacuo at 40C to | eave a fawn col ouredysolid residue (0.81 Q).
2N-Hydrochloric acid (40 nL) was added (no dissolution 5 occurred), the

aci di ¢ aqueous suspension was treated with 2N sodi um hydroxide to pH 12.
The aqueousCthmaI@@aﬂbE eRrt sHica egdel WCd:'bQMMbOH hyd9/&c &d a96/10prolbwedgby0 %

net hanol The, conbi washed once with
wat er (50 mc%@%ﬁ’g\/@% &9 @mesﬂﬁ i@/ ¥'&ﬁ§é’?égegﬁ]§ CIRRRWIG A6 i n

. vacuo at 4Q£1}1it@sbmvmpl=lgﬂs°()10 m.}. An off white solid was 10 filtered off

and washed with eth acetate (5 nmL). The crude am ne was purified by

col umn chr orhNO4R & )(%@]6832620)@,. 161, NH NG54 (rh, ﬂewnm (akdhal =818, 1.6 Hz,

- di chl t |id_aft
drying h viabg & etk . &559% 7 & s %8"354 9“«‘%8 g WA,

[ (CD3) 2S0] @1)718@5grhr1|5|) H, 7.10 (d, J = 8. , 6.90 (s 1H,
6.48 15 (d, J 1 H, 3.78 (t, J 56 2H) 278(t J 5.6, 2H),
2.40 (m 2H), 1.65 (m 2H), 125t0151(m 7H, 1.01 (m 1 H); Ex_ anple

70 8 -Chl org X%E!‘;?bmet hyl anmi no) et hoxy) - spi ro[ cycl ohexane-'1 -4'-(3",4'20

di hydr o) qui =2' (1'H)-one Formula (1): X~=C OCHZCH2NHCH3, X2= CH

X3=CH, X4=B'Bromaspiroffyeigbutatiehithd’ (32’ -dfﬁwd)awamﬂuﬂtze(ﬂﬂf ené 9. 1.03
mol ) was stwdwh a solution of nethylamne in et hanol (27 nlL) at
70C forl%7 8 i Xai ol JexCBeEndTexelonutdy Xpbihtd< YAaNHacuo at 40C and
the residue was partitioned between water (25 nmL) and ethyl acetate (50
m.), addi ng 2M sodi um hydroxide (2 nL) to ensure the pH was ? 12. The ethyl

acetate wasTiwﬁtled:ommmdl wasmemredldi:cmtdmgd@lp@do@MEA UBipQESbiihephatiRt e
and concentrate (%eéj?)o&a 40C to gl ve a pink sol resi due. The 30 "crude

ani ne was pfeer an M GveleBdtenapRg (P9 ﬂ"&-a 3235 gnmel.ut-Rrepuiy-d in 4%

comound {0 S5O RECHS R FE0) The Bl B8l B Res FRseF A Clyeon

of f - whitbe s(@1)d Tdfet ergalm;netxg'acts wemjdned <5\ﬁﬁ: MEBQy ffite@2@pd' ddnsiyRtrads!.

3 2. 58 (e ohpises gl WAL Bibed 6, hSh oefromatagrabby - sulp. asl 7o

I(—Bj Ex fa ol & B(@ﬂCIZIMe@H :99/42¢d 590/40)"')a)nd7ﬂ$é feSultihg=pBwaE?  was Hhvasfed Wit 1
8' - Chl or o- 5duspprc([2,4 @therodihieotitie compoyhe pvam pbiainethas anevhitedpowdsr, (.68 lgydr o)

| | : , =C- ) =Ch,
e xumd b8 g o R (LG VI To s ottt ed Sorutton or
Exanpl eg63 wWRQ(CBi)QsmW gsngB’FWZ @%)7% g@queﬁp@rm vas yagded

pot assi um car bona r oet h@xy) ethyl]-1
H i soi ndol eHa, Hﬂ)zm)mtdmb-(m P2, 4H),46.85 ol 3 7. m«m i ) 2482088 (rhediti B d .86
100C for 8 &%&;@0 Mor e pot assium carbonate (1.22 g) and

2-[2-(2chlo xy)ethyl]-1 Hisoindole-1,3(2H)-dione (1.22 g) were added
and the stirred m xture was heated at 100C for a further 9 hours. After
cooling to 18 to 20C the reaction m xture was added to water (200 nmL). The
resul ti ng sExampl®2120 filtered and washed with water (50 nl). The solid

I h t Shl L 5 | Yt i i th 5%
ot handt® | b damerBReIsIReP BT Bt R aiRPasplfindzafined ihl-ane (1. 0 o
2. 06 mml ﬁ%%Haxz:mmlxge@haxgcwlAdcycTame%tﬁt XENPf ZagpppagHoN of the
pht hal i mi de | nternedi at e (0. in ethanol (23 nmL) was added

hydr azi ne hydrate (0.28 ni, 5 64 mml) The mxture 25 was heated at 60C

R g R T E s L
: Egt was i sgleat @d6 Qy, 2.8! ki) andadwd«@@wbﬁ@ (mswaLem 2 Hmelk)1. 5Tétﬁu\phu9f
' 30 polyphosphoric acid (22 g). The aqueous layer was extracted with CH,Cl,/MeOH
(2/1). The organic extracts are dried over MgSQOs,, filtered and concentrated. The
crude material was purified by flash chromatography on silica gel

(CH2Clx/MeOH :99/1 to 90/10) and the resulting powder was washed with



filtrate was adjusted to 14 by the addition of 2M sodi um hydroxide (2 nli),
the crude am ne preci pitated and was filtered and washed with water (10 ni)
and 30 T 0%97 The ami ne was purified by colum chr pgqipegseRby
(silica 2 '1 ut| ng with 4%triethyjam ne and 16% net hanol in ethyl
acetate) to y| eld the title conpound (0.43 g, 1.21 mmol, 65% as a white
solid after drying in vacuo at 50C. (purity 98% WO U2/(17-t7S.I PCT/ EPU
2/ U3S9~ 12~dilsHpNM?I €869, Ve, titﬂasc(m;@ﬁ)md viasiobtained akl}g whitespgwder2(d.)2 4, 75

3 7 2. 87 t,J:5.9Hz,2 , 3.65 (t, J =
z(smgHz)H) 2H) | 10%/@'@"(’)21@9 %H)Z"”Zm%g (m 2H), G a1 (d, J = o. q:l)z 1H, P
. (s) 1 H, 7‘H1f11MF@|{ F.S0¥7.87L(bs, 18+, NH)( $441(IdH2/ '5854@@41)977321 (brs, 1H,
8 -Chloro-5-[3-d mat3h | am nopropoxy]spl rofc ohexane-1-4"~ (3", 4" di hydro)q

ui nazoi i n] -HY.AT. Elﬁ (dnd =F5r&rh12a1(-l)) 6.9% &Uﬂl@dﬁ@d—lﬂbﬂ(‘@@ﬁﬁ% kp-aH), XF6eH,

- X4=C- Cl | oh X=NH, Z=0O, Y=NH To a stirred solution of Exanple
63 (1. 5& 5{:%3 %ﬁs %%I\‘E'( m.} at 18 to 20C was added a sol ution of

pot assi um carbonate (2M 9.42nL, 18.84mml) fol | owed by

3-di net hyl - am nopropyl chloride hydrochloride (1.02g, 6.45mv1l). 15 The

m xt ure was_nammiﬁ o 100C for 18 h. It was then added to water (400niL) and

extracted wpt d ashed
W th mter%S@bﬁ%Mﬁ%%MI%eﬁgﬁg V\Aﬂ?h(:f@%'gﬁbgcé)oﬁggma@if'eiy(ﬁ 3CUO
at 40C to gbke crude material (1.27g, 3.61 nmol). The crude product was
purified by charcoal (1g) treatnent in DCM ( and, col ugn

chr omat Byr aisCHoXe=G i a"C'dr Lefferddr, éFﬁt'T‘@W)" W/%@ﬂ’b&&‘ 9, 569 YANBEM t o
Et OAc: DCM MeCH;, 2:10:1 ) to yield the desired product as an off white solid
(305my, 0.87mml, 15% (purity 99% 'H NWR (360MHz, als-DvsSO) 8 1.40-1.53
(m 1 H, 1Thé- tllle7cﬁ)rﬁpnurﬁ-&vaslpr86a&d0a¢onrdiﬁgl)to ;ﬁoﬂ)ooml\ msmg72-3))or®oﬁhizmyI2H))

AT zf{'&r’eazfzo%(gtw argoh and ﬂ%?etw%yéggg%c?%d (@4l 338 gameli 13 -
9.1 Hz, 1 H u@ éo&gh& hotic_Acid) (227 5T(1 u]ecrus9IajyeHKn/as1 e'i‘lract%ﬂaWRhe 73
d on%?rre hoxysg

8' - Chloro -et cyc xane

di hydr of)Eqw G&I@GIJM];OH (Z/“Ib-J)Tbee)rgamlum)dra(cts) we)(e :dne@oemmmﬂutevezctend

T/ Ep( 10/ 09BRESIIPRATIRE FludeMBURHAS Vs U s s SRcarBrbrpcon sieaco
L. To a St:AgéPQCIjR':HNé@HOQQEX%T@bﬁcﬁ3a&@ Re Qesdlt@@ ;mwdér Was %r{ehowm) at

18 to 20C ed pot assi um car bonat e % i) and eth :

br onpacet at diigaprapylggther. TBhentitié )conmasing waa@ giped rﬂé?aaemltﬁ pewder (%ﬁ 119.5
hours) cool ggli toﬁ[&ﬁom 5 iggg% a{iure and then added to water (100 nmL). The
resul ting s RGP T PEd8Y washed with water (50 nl) and heptane (20
m). ng1 f N A4 @&Uﬂé Kli) ﬂ-i 731 dm’fﬁ|
570 acton o R (DS R 260 N, b ) T
H), 7.03 (s7.8Hg) 1HE. BT4 (br sJ1H, NH), &BS (lJ-E7$l'lZO1{'ls) 1i’5l-4m,4zi'|64 5[&31 42H)

4. 30 , J =7 2 t = 13.2, 4.1 10 Hz, 2 1.80 (m 4
155Eﬂq 3HfM. ﬁﬁwi‘rﬁ?ﬂi’ H)‘g%'%d?m] J =7.3 H, 3H). Exa?ple 74 ( )
5' - Car boxynet hoxy-8' - chl oro-spi ro[ cycl ohexane-1-4'-(3", 4" di hydro) qui nazolin
-2'"(1'H)-one 15 Fornmula (1): X~=C-OCH2CO2H, X2=CH, X3=CH, X4=C-d ,

?A:cyle oEi)exyg arle.237-0, g(:?\IH A sol ution of potassium hydroxide (0.32 g,

5. 65 water (1..1.nmL d tf 48 r 1 crude
Scanpl 0285 EoBiogospitolbimaiot 7 Heptale 2a5S e Vo ARFIRCRRL2 (1P 0

m xture was gy rred for 24 hours before the THF was renoved by evapor ation
in vacuo at 40C. Water (20 nlL) was added to the residue and tg\é t,_gre was
washed once XaFCH, :AGH, XaeCit, e CaBriA= bivkelobk2dinriare I XANGniaRs Yatitti f i ed
to pH 1 with concentrated hydrochloric acid to afford an off-white solid.
"The solid was filtered and washed with water (10 ni)

The title compound was prepared according to protocol A, using 2-bromophenyl
30 urea (0.6 g, 2.8 mmol) and bicyclo[3.2.1]octan-2-one (0.55 g, 4.47 mmol, 1.6
equiv.) in pdlyphosphoric acid (22 g). The aqueous layer was extracted with
CH,Clo/MeOH (2/1). The organic extracts were dried over MgSQq, filtered and
concentrated. The crude material was purified by flash chromatography on silica



25 and heptane (5 nL). The solid was purifred by col um chronmat ography
(silica 10 g, eluting with 10% acetic acid in ethyl acetate) to yield the
title (0\;1, og,mg,ﬂG mol, 41 % as an off-white solid aft@praipyimgEe] N vacuo
at 50C. purity 98. 9% np = 284-286f3. 'H NMR [(CD3)2S0] 8 13.05 (br s, 1
H, 7.95 (br s, 1 H, 7.24 (d, J =9.0 Hz, 1 H, 30 6.99 (br s, 1 H NH),
6.54 (d, J = 9.0 Hz) 1 H), 4.69 (s, 2H), 2.61 (m 2H), 1.77 (m 2H), 1.55
(m 3H), 1.g85 (Cil2ChiieOH HO/{ rtp 90MP) abBrlathe! resifting Mdbﬁweﬁwh%ﬁed v&m

T L Pt S N

. X3=CH, Xa=QGogl ;e|@):¢,y§l=cﬂmyy3 C<=NH) Z=O, Y=NH 5 To a sti rred sol ut| on of
Exanpl e 63 gﬂl ) in DMF (20 nL) at 18 to 20C was added potassi um
carbonate (' PSMF@?(@&S@}){SV 92dbeshiH, WbhoretBuldy s . THB2AH), A42 (brs) ) .

" addeq 5 watbr BB e Ak IHE S Y £ 0e e M2 88 ST 1Ak Bt o (2
x 200 nl). {Hhe169Ri15e2] 10X, 3BH B mgde&hfﬁsvwz MHW1€58(11&0 ML2H). N '3?0'

over magnesi um sul fate and evaporated in vacuo at 50C'to af ford a SO|I

resi due. Tri-28{m Abh b 8{me 11"95| due with heptane (10 nL) afforded the
internediate ethyl ester (1.27 g, 3.33 mmol) 84% as a pink solid after
drying in vacuo at 50C. 15 "H NMR (360 MHz, CDCI3) b 1.11 (t + m 4H), 1. 38

(m 2H), 1E&mmezw 201(m 2H)) 2.38 (m 4H), 3.87 (t, J = 5.7Hz, 2H),

4 01 6. 87
(%02 g8 -chmogoggmefc exmﬂyﬂr(aom-élswéra)glunemlml? mﬁ}a -ofiied 52

t d t t 2. I di 6

2 ired A 8 (ORI R B il i 76 righ 1 S
After cooling to 18 to 20C the solid was filtered and washed with water (50

) and TBME (5 ). The s triturat th TBVE (30 ni) to afford
The Title chARHRE fEBmEs 7'1?17&@%%&'0%355 el araEIdD|7 i was

ng)y' ng '32 ??ngdfg%%thﬁquudgegu%wnﬁqa%%o gﬂ“@ngﬁ@% %u.?g]anﬁ)% oye &Z’t (m
471|—|)1 ) ? (] )873 (T:hegtb;:ctlén Jhixture Was860m)3r(tmted] thelrgp(géﬂmblr))l gblish chréifatogra ;?heyl-b%

5 Tont o) o el EkkGlMaoH § TadBraholn srcavetst praseHPkC &8 Toiimh

di hydr 0)qu' ﬁéi%ht B} aaetbiauth)e Wa@?r 'Bd/ﬁo td b5:5f~T Vg@@%@ﬁ@*@&ﬂﬁbhn%%s%

X3=CH, , | ohexyi, X=NH, Z=0, Y=NH O 02/07.47s-
PCT/ EPI I 2/ (WB&QSOI@Z(&BthletId)t hme@#ﬁ&@nd was prepared according to protocol

18 to 200 whkME Ao tioRth Zoa i a7 at oy 818, HPaT 08 Gprof). Bt GiaThy

sodi umog- br HrW@eaHZWBQaItﬂém%H? pigqm 4H§2 nmmol }. The m xture was

heat ed at for

Example 25
8'-Chloro-6'-iodospiro[cyclohexane-1-4'-(3’,4’-dihydro)quinazolin}-2'(1’H)-
one

25  X4=CH, X3=C-l, X3=CH, X4=C-ClI, A=cyclohexyl, X=NH, Z=0, Y=NH

To a solution of Example 7 (5 g, 20 mmol) in trifluoroacetic acid (25 mL) were
subsequently added N-iodosuccinimide (6 g, 22 mmol, 1.1 equiv.) and sulfuric
acid (4 mL). The fesulting solution was heated to 55°C overnight, concentrated
30 under reduced pressure, taken into dichloromethane and washed twice with
water. The reaction mixture was concentrated and purified by flash
chromatography on silica gel (CH.Cl2/MeOH : 97/3) to give 4.5 g (73% yield) of
the title compound as a yellowish solid. mp = 261°C '



roomtenperature and then added to water (300 nmL). The resulting solution
was acidified to pH 1 with concentrated hydrochloric acid. The aqueous

m xture wye AsHeH Wth ethyl acetate (200 nl) and evapor aigdpyslodsafuo to
dryness at 70C. The residue was treatgd with TBVE (200 nL) and a snal |

amount of white solid 10 was filtered and di scarded. Decanting away the
TBMVE fromthe filtrate isolated a pale yellow insoluble oil. Renaining DV

was removedH NMR {(@D9:$Oby §.64 (bes, eManwi)ayiean(d mﬂwmatn-m@seﬂhe
m) to yield the t|tIe

resultlngg1u Slrb Lé ted with acetonitrile

conpound (O.Q}Y\B, zZ@ 18, 1y NFs 1/ 6ehl 58(%7 hﬂﬂém @H)i A5 (m.vitlio at
. 50C. 15 (purity = 99.7% H NVR (360 MHz, (CD3)280) s 8.27 (br s, 1 H),
7.95 (s) 1 H, 7.25 (d, J = 8.6 Hz, 1H))704(s

1H))6 63(d§m19ﬁ2_ﬁl—|) 4. 09(t J=6. 5Hz, 2H), 2 64(t,J=7.5 Hz , 2H), 2.58 (m

' HZ) 219 2. 38 (@ytﬁﬁoﬁﬁon&&@@éw%@éﬁ% 28 4 Sthydroyouinazolin]-2 (THK

8' - Chl or o- nd 2- (t et rahydr o- pyr an- 2- yl oxy) - et hoxy] spi ro[ cycl ohexane- 1- 4'
(3',4'-di hydro)qui nazolin]-2" (1" H-one Fornmula (I):

X~=C- OCH2 CROGCH X a=&hphienylpXezBH2 Xy+ G-ClXA=OHloh&gCH =N1=2=0), Y =NH

A=cycl ohexyl, X=NH, Z=0O, Y=NH The title conpound was prepared according to
protocol L. To a stirred sol ution of Exanple 63 (0.5 g, 1.96 mml) in DVF

(10 nm) at A8olutioR &F Bresnsiddes 232t @gs 0D
foll oned by 2 0(ZE%)O br orme‘?hox tet?%ddr Oﬁgﬁﬁgﬁ?ﬂa@éﬁylﬁ)rﬁwanﬂdé?m\%

mi xt ur dOnadraated sithdy- Cm;eswwmmeﬁ mg, %mraql id e@am)raé@ﬁé@mrmglahd

Lnen added 11 MakcRon SRRyt Tofch Bk i DOl IR Tebh'oh L SRS
hept ane (2Gilida) gelqmﬂffgzﬂwecvm L@D/4tto50071 6f i@gd@dtﬁehﬁtlé icbhfhoupaPasi adwhile 69
g, 1.75 mol as an off-white solid. "H NWR (360 MHz, (CD3)2S0 ) 8

7.94 (s, 1%9)'d(41 leld). mp=820'Gy, 1 H), 6.99 (s, 1 H), 6.59 (d, J = 8.9

e 10y AR of s 56 fr ¢l 576l g T A 0 g
). Bxa8D1 .56 (5, 11, 7.44 (1, =71 Hz, 2H), 7.34 (m, 1) 7.05 (or s, 11, NH) 1,86-1.22

8' - Chforo-5 (2 hy roxy et hoxy) - spi r o] cycl ohexane-" 1-
di hydro)qw(ﬂhz@ﬁ)n] 2' (1' H) - one

Example 27

8'-Chloro-6'-methoxyspiro[cyclohexane-1-4'(3',4’-dihydro)quinazolin]-
20 2'(1'H)-one

X4=CH, Xo=C-0-CH3, X3=CH, X4=C-Cl, A=cyclohexyl, X=NH, Z=0, Y=NH

A solution of Example 2 (500 mg, 2.03 mmol) in dimethylformamide (10 mL) was

treated with N-chlorosuccinimide (300 mg, 2.24 mmol, 1.1 equiv.) at 60°C
25 overnight. The reaction mixture was concentrated and purified by flash

chromatography on silica gel (CH.Cl,/MeOH : 99/1 to 90/10) followed by

recrystallization in toluene to give 76 mg (13% yield) of the title compound as a

white solid. mp = 226°C

'H NMR [(CD3),S0] & 8.20 (br s, 1H, NH), 6.96 (br s, 1H, NH), 6.92 (m, 1H), 6.87
30 (m, 1H), 3.73 (s, 3H), 1.72-1.61 (m, 7H), 1.62 (m, 2H), 1.26 (m, 1H).

Example 28
8'-Chloro-6'-phenylspiro[cycloheptane-1-4’-(3’,4’-dihydro)quinazolin]-



Formula (1): X~=C OCH2CH20H, X2=CH, X3=CH, X4=C-Cl, A-=cycl ohexyl) X=NH,
Z=0, Y=NH Exanple 77 (0.69 g, 1.75 mmol) was stirred in a mxture of THF

(20 m.) apeoda7mater (4 nb). Concentrated hydrochloric acb@T(FQ.(,fmﬁy_) was
added and the mxture was stirred at gsoomtenperature for 24 h then heated

under reflux for 2 hours. The THF was renobved by evaporation in vacuo at
40C and the residue was partitioned between water (25 nlL) and ethyl acetate
(40 nL). The'(BHkenes phase was separated and extracted with ethyl acetate
(20 ni) s e she Wit h al 20 nL), dried
over NgSO4h§h%ZﬂPﬁﬁmﬁ % a‘fﬁ't'ivéé (éeqmﬁztﬁﬁ %W?Rfy'd%mé’t@ﬁ'é&&'onpound

. (0.32 g, 1.03 mmol, 59% as a creamsolid after drying in vacuo at 50C.

(purity = 95.79% np = 176-178C. |HN|\/R£ (CD3)2S0] 8 7.89 (br s, 1 H, 7.23
(d, J = 9. 0Aelution gf Exarople($(180 mg,H).4 snmlelj) Inﬁilmtmdlformaml@emlﬁzl,) vas) ,

8 s Rty NPkt T ke opS el sl B

Examal e 79 @&f&rnight. The reaction mlxture was concentrated then purlfled by flash
8 -Chloro-5'-f5~ thoxacarbonyl f ur an- %ﬂ ) -spi rof cycl ohexane-1-4"j 3",
4' - di hydr o) PRIearaphy Qn(Sﬂ'qa)g%AGFhGh ﬁ@"t 19 /1 to 80/10) to give 158 mg (95%

Accycl ohexyl ACR e Ble oot 80 Ayl plisr et B2 G350 4 131 The tit1e

conmpound wa'${ NWQ(@»‘DCMI@OT 6““@411 qMRr@H R To86 km, 835590 (Breéi ﬁﬂ" NH)O.‘E‘ 7@f
Exanpl e 63 ég 1) and sodiumiodide (0.14 g, 1.8 Y in DWF
(10 rrL)10at 1t(6‘ ﬂf@ MZ hﬂaé@ §bDaSS| um car bonate (0. 258 g, 0 95 n’m)l) and
5 5-Chl oronet hyl -furan-2-carboxylic acid ethyl ester (0.29 nmL, 1.87 mol).

The m xture was stirred at roomtenperature for 2 h. After conpletion, the
sol vent wasExmieﬂQunder reduced pressure and a m xture of water and Et OAc
was added. | ayer were se rated) the aquegus one being extrated three

times with % or ﬁ'@%@mm cﬂFlﬁ;ﬂﬁ’@ﬂe 3 viErdihydeolasingzalindrd’ (éH)-dr i ed

over Na2S04ynd0 filtered and concentrated. The solid was purified by colum
chromatography (silica 10 g, eluting with CH2Cl zI MeOH: 9911 to 9812) to
yi el d tide tX{HGH ORE0M, Ko=CH, ¥4=068%% Assyclohéxy eXshH| d=aX, tyesNHIr yi ng in

vacuo at 50C.

A solution of Example 14 (350 mg, 1.51 mmol) in dimethylformamide (7 mL) was
treated with N-chlorosuccinimide (305 mg, 2.3 mmol, 1.5 equiv.) at 60°C
overnight. The reaction mixture was concentrated and purified by flash

20 chromatography on silica gel (CH2Cl2/MeOH : 99/1 to 90/10). The resulting solid
was triturated with methanol to give the title compound as a white solid (28%
yield). mp = 266°C
'H NMR [(CD;),S0] 6 8.23 (br s, 1H, NH), 7.11 (m, 2H), 7.03 (br s, 1H, NH), 2.23
(s, 3H), 1.77 - 1.61 (m, 7H), 1.51 (m, 2H), 1.25 (m, 1H).

25
Example 30
8’-Chloro-6'-(3-pyridyl)spiro[cyclohexane-1-4'+(3’,4’-dihydro)quinazolin]-
2’(1’H)-one
X1=CH, X2=C-(3-pyridyl), X3=CH, X4=C-Cl, A=cyciohexyl, X=NH, Z=0, Y=NH
30

To a suspension of Example 25 (0.5 g, 1.4 mmol) in dimethylformamide (5 mL)
were subsequently added 3-pyridylboronic acid (0.22 g, 1.7 mmol, 1.2 equiv.) and

a 2M aqueous solution of potassium carbonate (1.5 mL). The mixture was



'H NVR [(CD3)zS0] & 7.98 (br s, 1 H NH), 7.30-7.28 (m 2H, 7.01 (br s, 1
H NH)) 6.80-6.76 (m 2H), 5.2 (s, 2H), 4.28 (q, J = 7.0 Hz, 2H), 2.43-2.4

(m 2H), T 72 (m 2H), 156153(m 3H), 1.40 (m 4 (t, J
=7.0 Hz,gvgl-@o;m\} (M 1 H. Exanpl g80 8' -Chloro-5"-(5- (!)C%?PW(JB 6
furan- 2-yl met hoxy) - spi ro(cycl ohexane-1-4'-(3",4" 20

di hydro) qui nazolin]-2'(1'"H-one Fornula (I):

X~=C- OCH2- (ciegzmsbdxby foubbling - yitrbgeX X630 XIir@ds M&%ﬁéklsﬁrﬁh)éﬁylghgéb!ﬁme
X=NH) Z=0, Y—glg I ution §f | i t hi um hydroxi de nonohydr at e

rmol ) in wehd ning, 385 mql(@94nﬁgwar)awm@dd@97 Afier le@dﬂb@Ofﬁ a

. st d Cl 17
o)t roore né’éfa“*%r"e‘"‘f%‘ér“%%ﬁ?%”&%saiﬁ%@ag#‘ PR o afg e |
sﬁl vents \/\/E\lvatezI etnﬁ\h#erer%/ Td\ﬂﬁ@@u&hgwod_llg_rwasatrmameéd Wﬂlﬁ:ettl\M'{aegtat@Sfllt%iﬂé@ﬁr&?O g
. the residue_a e m x s acidifi concentrated agueous an
ext ract 'eél—@d‘%’h ?H@’B%E’Qr 'r'a@'e/%é%@r @Qﬁ?&é@i SQ{RL) to
Na2S04, f | ¢
l |€é a403ng (SORCREN) 6? fifd tltU‘é‘orﬁﬁbu lgdcﬁg?vl\r)géﬁoﬁlg Oﬁ"!gbé’) 286*¢!Mm

chr omat og ra hé (silrca 5g, elutin to yield the
title corrpodrh N(R)I@Dsng@})@ 85953 (aar\mnHer\Hrt)l B b 5a(i, eer)dewm(gmm FCUp(dhty 50C.

(o1 Yy COA SR 7 ! Dy B RS 4 45T 6 5510, B4 My ﬁ%%?é}]rs.i T
NH), 6.99 , 5.15 "
(?) 2H) 2(%, %Hﬂf g?ﬁ ﬁ%f%i.é%’ 1((9'(3{3' @z 1w§-§ (. @)(}ng(ﬂ; 1]'11 40 (m 2H)
0.98 1.0 (m 1 H). 5 Exarrple 81

8' - Chl or o- 5.-cvanonget hoxyspi ro[ cycl ohexane-1-4'-(3', 4
di hydro)qu&%ﬂﬁﬂ?ﬁaﬁz (1'H)-one Formula (1): X~=C- OCH2CN, XZ=CH, X3=CH,
X4=C-C, Awwhmewlm ayrmhs?p&[cyelo\ﬁéwdnlémt 23"43'&5}%?‘;*5% r{%%lﬂ]epar ed

accordlngto r ot ocol To a stirfed solution 7.85
nmol ) in Dl\Zf({)H(»'Qﬂ_e) at 18 to 20C was added pot assi um carbonate (2.39 g,

i xtur e vas R S BEEM o Gt s C et ooty 6N B 2397 2lHed 1o

water (1300 nL}. The resulting solid vvas filtered and washed with water (60

m.). Dryi ngTi n vacuo at 50C afforded crude title conmpound (2.35 g). The
crude 0 a suspension of Example 25 (0.5 g, 1.4 mmol) in dimethylformamide (5 mL)

were subsequently added 4-pyridylboronic acid (0.22 g, 1.7 mmol, 1.2 equiv.) and
a 2M aqueous solution of potassium carbonate (1.5 mL). The mixture was
degassed by bubbling nitrogen for 30 minutes and tetrakistriphenylphosphine

20 palladium (60 mg, 0.056 mmol, 0.04 equiv.) was added. After heating to 90°C
overnight, the mixture was concentrated under reduced pressure, washed with
water and ethyl acetate then purified by flash chromatography on silica gel
(CH.Cl/EtOACc : 80/20 to CH,Cl/MeOH : 97/3) to give 40 mg (10% yield) of the
titte compound as white solid. mp = 320-321°C

25 'HNMR [(CD3),SO] & 8.64 (br s, 1H, NH), 8.59 (d, J = 6.0 Hz, 2H), 7.80-7.72 (m,
4H), 7.22 (br s, 1H, NH), 1.99 - 1.77 (m, 6H), 1.65 (m, 1H), 1.54 (m, 2H), 1.31 (m,
1H).

Example 32

30 6'-(4-Carboxyphenyl)-8’'-chlorospiro[cyclohexane-1-4'-(3',4’-
dihydro)quinazolin]-2'(1’H)-one
X1=CH, X,=C-(4-carboxyphenyl), X3=CH, X4=C-Cl, A=cyclohexyl, X=NH, Z=0,
Y=NH



product was purified by colum chromatography (silica 70 g eluting with 10%
nmet hanol in dichloronmethane) to yield title conmpound (1.72 g, 5.6 nmmol,

729 as solid after drying in vacuo at 50C. (pu vA np =
Toa 195C ol "t (CD8)2S0] s 8.12 (b s) 1 H), 7.36 (d, E)Hfmm’&% 1 H),
7.07 (br s, 1 H NH) 6.75 (d, J =9.0 Hz, 1 H, 5.24 (s, 2H), 2.34 (m
2H), 1.80 (m 2H), 1.63 (m 3H), 1.47 (m 2H), 1.20 (m 1 H. 25 Exanple 82
8 -Chioro-5-(1 H-tetrazol 5-yl et hoxy) spi ro[ cycl ohexane-1-4'-(3",4" '

di hydr o) qui azo i n] - -one F X~=C- 2 (1 H-tetrazol 5-yl),
X2=CH, X3= e@ﬁ'o 6 xew!eoﬁé?j §<B)Nmm02):t§ imeihytermamisdesil O olds g,
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mn, hexanepalagiune 2@ ehg, M ek 04 @guuwaswase@@c%cﬁd\ﬁdamtuh%rg@@o @18r &t OAc
was added, the precipitate was filtered and 5 washed with Et
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(7 pgzl ty =J %d:?Bac%demnh%tﬂWa&ﬂSfé Thdﬁl@aMﬂa&éﬁm%)g@ézghtr&t&%u@%r %adﬁg:edﬁ )

H, 5. Aﬁ) ( Prepgyre tQ gghl(qrpf gﬂ)volqmggar\dﬂflltezﬁgi T_hLe gesylfing §gj|d was3purifigd b;q)
&l of o- S OB EPhy on giica el (GhiaGaMaQH; 87 RS ARAL L
15 4' - (3", 4406 hietthof thetitezompound' asiwihije smied Iﬁup mBOQ CI
,§:C§3'CPS;§X§|5 R S Gha kB ey (b s 1H OF) 8.8 br s, 1A NF) O 7587 d T=85
Hz, 2H), 7.83 (d, /= 8.5 Hz, 2H), 7.70 (d, J = 1.6 Hz, 1H), 7.65 (s, 1H), 7.20 (br
15 s, 1H, NH), 1.93 - 1.78 (m, 6H), 1.64 (m, 1H), 1.54 (m, 2H), 1.32 (m, 1H).

Example 33
6'-(3-Carboxyphenyl)-8’-chlorospiro[cyclohexane-1-4'-(3’,4’-
dihydro)quinazolin]-2’'(1’H)-one

20 X4=CH, X2=C-(3-carboxyphenyl), X3=CH, X4=C-Cl, A=cyclohexyi, X=NH, Z=0,
Y=NH

To a suspension of Example 25 (1 g, 2.8 mmol) in dimethylformamide (10 mL)
were subsequently added 3-carboxyphenylboronic acid (0.55 g, 3.35 mmol, 1.2

25 equiv.) and a 2M aqueous solution of potassium carbonate (3 mL). The mixture
was degassed by bubbling nitrogen for 30 minutes and tetrakistriphenylphosphine
palladium (120 mg, 0.1 mmol, 0.04 equiv.) was added. After heating to reflux
overnight, the mixture was concentrated under reduced pressure, taken into
dichloromethane and washed with water. The aqueous layer was acidified to pH

30 1 and filtered to give 330 mg (58% yield) of the title compound as white solid. mp
=300°C



Preparation of
8' -chl oro-5" - (N-hydr oxycar bam m doyl nmet hoxy) - s~i r ~cycl ohexane20

- (3" Woodbiwer o, 4ui nazolin]-2' (1'H) -one (internedi at epd)y/phh/dssii Xture
of Exanple 81 (0.6 g, 1.96 mmol) and ¢gydr oxyi am ne hydrochloride (0.186 Q)
2.94 nmmol) in ethanol (7 nlL) was added sodi um hydroxyde (0.114 g, 2.85
nmmol ) dissqlved in the m ninumof water. The reaction m xture was heated to

reflex for PANMRB K&Ds}SQ]idrB. 101 bes, thdDH)S.54 fler s,01H,aNH) vEa $4 (:Qnﬂﬂemfirgg ed
d 25 Th t 2C12, t
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. to afford iNHeMegl an(ﬁqlﬁH)aﬂBjﬁ(}ﬁNi—g}q; |1V%M-hemqa fgblquR1[_|()CD3?_DZSO] 8 9.34

(br s, 1 H OH, 7.94 (br s , 6.98 (br
s, 1 H NH, 670(dJ 9.0 Hz) 1 H), 561(s 2H), 4.40 (br s, 2H, 30

+ NH2)) 2 58%&2%, 1.83-1.72 (m 2H), 1.62-1.53 (m 3H), 1.46 (m
2H), 1. 24- . Preparation of Exanple 83 WO (12/ U7~7S~

PCT/ EPt | 2/ BlGBﬂord—ﬁB(‘medoi—ﬁ-ters@lm[c*ﬂbﬁbﬁ@déﬁt-ﬂ -’ Mgﬂ ogq owRy) and
et hyl chlor, rmate (0.13 L, 1 i n anhydrous CHCI m.) was added

triethylam 'Z'b°99 m., 1.6 nmol). The reaction mxture was stirred at room
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was used directly |n the next step w thout further purlflcatlon "H NMR
CD3 7. 98 J =9.0 H 1
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J = 10
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15 reduced plaGiaHT Qﬁemﬁgtekwmfﬁbp o4 eduiV.f wifs SaEY 2ARBH gﬂﬁﬁreeéq‘& Ha .

The layers were separated and the' aqueous one bei ng extracte i mes
wi t h CgCl avemightc theomidureowgasoncenlyated unsiee reduced pressutda 286 into bthgt ed

o Ler i yi aotee A, WaShea ohfed e KRR RhaTBagpsBue nah fo Tufietry '
8. 04 (br sXash |dhrorﬁagﬁjréﬁhy én-sﬂ%aogélz()CHgOrQZ/EtdAé’?’ 80?2"07)% g}lvé")2106m§2(4g%1 g6:

9.0 Hz, 1 H), , 2.42-2
( m 3H), 1 yxﬁid)(cpﬁtheﬁnjle comppung as| whjte sak@mpé 7

-Chl oro-6 rof o (3 ,4'd
hydr oy qui e PRGOS SCte Bt 22 B b Ty B0 Bed b B edE iz
X3=CH, 204=EmChH) ATl vexglo H%—NH‘)r 723627 .36- (! éH)”ﬁ/ Thes, tﬁ)‘ 64(??@?@129 vas
pr epar ed accordlng to protocol o a stirred sol ution 8' (1.5
g, 4.44 mmhiH), |1r891-rif75dm ddibetliG4 @ai tH), 1555(, 2d),¢!.32bwedbidnt | y added
N-iodosuccinimde (1.1 g, 4.89 mol, 1.1 equiv.) and sulfuric acid (4 nlL).
The resulting solution was stirred for 4 h, and then ethyl acetate and
wat er wer e Exapled¥ (17. 175- ( PCT/ EP02/ 0359- ~ 13-4

8’-Chloro-6'-(2-pyridyl)spiro[cyclohexane-1-4'-(3',4' -dlhydro)qumazolm]
25 2'(1’H)-one
X1=CH, X2=C-(2-pyridyl), X3=CH, X4=C-ClI, A=cyclohexyl, X=NH, Z=0, Y=NH

To a solution of Example 25 (0.5 g, 1.3 mmol) in tetrahydrofuran (5 mL) was
added a 0.5 M solution of 2-pyridyl zinc bromide in tetrahydrofuran (60 ulL, 30
30 mmol, 23 equiv.). The mixture was degassed bubbling nitrogen for 30 minutes
and tetrakis(triphenylphosphine)palladium (60 mg, 0.05 mmol, 0.04 equiv.) was
added. After refluxing for 4 h, additional tetrakis(triphenylphosphine)palladium
(100 mg) and toluene (5 mL) were added. After heating to 90°C overnight, the



added. The organic | ayer was separated. The aqueous | ayer was tw ce washed
with ethyl, basified to' pH 9 with 30% aqueous sodi um hydroxi de then

extract ed\\bh)&)@@‘nﬁl mes with ethyl acetate. The conbi ned org@gﬁ,‘,ﬁ&qucts
were washed with water, brine and congentrated under redu pressure to

give 1.95 g (95% of the 5 title conpound as a white solid. (purity 99% ~H
NVR (CDCI3) 8 7.71 (s, 1 H), 7.06 (br s, 1 H, 543 (br s, 1 H, 4.06 {t, J
= 6.0 Hz, naidure wa dclutedJmihednohlazqmgtIqaneza% washegHhree . thueg witrp waterd . 93

(M 2 Ok bhcBherWhe hnSdanad s Fbhdesh teiihe ddburds Fflgh o, 25

: ro)qU| naz Qhvéh Arflich C,ClYEtOfeCo0ldind to ¥a~CH0 g giheryl ),
X3=CH, X4=C-Cl, @ Ec’%p@ 8hex' I OgjémNI—|)2 Z2 Q_ Y=NH 15 The title c?n%gﬁndhms

pr epar ed éb@@t'@ﬁﬁ@‘ﬂ%‘nﬁr‘iﬁ%égl'd @P TR Stirred sol ut| on of Exanple 65 (7 g,

< 17.2 | ) 04120, d,a i

4-carb xypﬁeﬂwg’h%%s& §4]@4§ 1'2' @ﬁﬂgM1 an Etgtﬂg’sﬁ—'t)mscoér bonat e
(2M 34 m@oﬁ%nmml))? ascémr JN=?7 5°~f21;03sz$H§*‘S?SBBQJmt, hei)mmqbestHbNbbl ing with
N2 20 for 2 h, tetrakis (trlphené phosphi n'e_z {)alladl um (1.33 g, 1.147 nmol)
was added.1.89e 155} (mi @) WeB0 keal Bl 186 {0eHot-32dM TH% was then added to
water (1 L) and EtOAc (1 L). The desired product was precipitated and
collected by filtration to give the crude product (3.5 g) 51 %. The

aqueous fiEiamEm P6s separated and acidified to pH 1 with concentrated HC
(20 mL) . T e solid was coIIectedb 5f||trt|on % . The

cr ude 19r oBicGRlofares-(3stimethyiaminorriar-1 ynyhsnirals O&‘ﬁl"ég?ﬁthﬂr'(ﬁ) 9 & (silica
80 g; graddlﬁgg @f%%'"ﬁo‘ﬁ%"% EtOAc to 50% DCM in MeOH) to give the
: g, 4. :

title conpou 18% as an off-white solid. (purity =
99.4% np %1-3119 )%tﬁﬁdimbmbﬁnﬁiﬁﬁﬂbﬂﬁ%yl&} B=H ( 64=Q-CH) A=gycligheédy], J = 8.0
Hz, 2H), 7. (%r .0 Hz, 30 2H), 7.29 (s, 1 H), 6.98 (s, 1 H), 3.18
(s, 3H), 2X2'§H( FOMNH 80 (m 4H), 1.61 (m 1 H), 1.48 (m 2H), 1.19 (m
1 H. Exanple 86 WO (12/(17-47S-1 PCT/EP(12/113; 9~ 13a

- (3- Car boxyphenyl )-8"-chl oro-5' - net hoxyspi ro(cycl ohexane- 3',4"di hyd
ro) quitbazoro rd sﬂS;(ehshd)n oh&xamptel2b (0.5:g, mﬂmmt%m mgerohqlsec(aﬂb ypmfﬁyl ),

O gt ASSI e aSiz Vb 7L S, SOV, e
equiv.), toluene (10 mL) and tetrakis(triphenylphosphine) palladium (80 mg, 0.07
mmol, 0.05 equiv.). After heating to 45°C overnight, the mixture was filtered,
diluted with ethyl acetate and washed twice with a 1 M aqueous solution of

20 hydrochloric acid. The aqueous layer was basified to pH 9 and extracted twice
with ethyl acetate. The combined extracts were dried over sodium sulfate,
concentrated under reduced pressure and to give 60 mg (13% yield) of the title
compound as yellowish solid. mp = 208°C
'H NMR [(CD4),S0] & 8.63 (br s, 1H, NH), 7.37 (d, J = 1.5 Hz, 1H), 7.34 (s, 1H),

25  7.19 (brs, 1H, NH), 3.43 (s, 2H), 2.24 (s, 6H), 1.81 - 1.72 (m, 6H), 1.62 (m, 1H),
1.50 (m, 2H), 1.27 (m, 1H).

Example 37

8'-Chloro-6'-(3-methylamino-prop-1-ynyl)spiro[cyclohexane-1-4’(3",4'-
30 dihydro)quinazolin]-2’(1'H)-one

X1=CH, X2=C-(3-methylaminoprop-1-ynyl), X3=CH, Xs=C-Cl, A=cyclohexyl,

X=NH, Z=0, Y=NH



Example 65 (1.75 g, 4.30 mmo() in DWMF (30 nL} at 18 to 20C was added a
sol ution of 3-carboxyphenyl-boronic acid (0.86 g, 5.18 mml) and potassi um

car bonat ayo3bA748sp Nk, 17mml) under N2. The mixture was degas @’ Y 10
bubbling N2 for 2 h and tetrakis(trighenyl phosphi ne)pal | adium %

0.286 nmmol) was added. The sol ution was heated to 100C for 24 h and aI | owed
to cool to 18 to 20C. The reaction m xture was added to water (200 nL) and
Et CAc (300 av polutine of éx@mpde 250U Y, Msmploda)c) ipidimethy/farmiaoidé 3rmejiweye
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-(3', 4" -atidewdr Ajtati heatiig N 280°C Hbvm@%r&S frer mabdurel )was—dfited with
X2 C—(2 (4- et hyl - pi perazi ne- 1- car bonyl ) pheny Iz, X3=CH, X4=C-Cl,
A=cycl Ohe)@ycphlomgmﬁa@@ mtpe,drtgﬁg fimeswitly water. The organic layer was dried

(2- br onmp- e ggﬁeja

sol ution g?\ég SB?@nng%gﬁgoylfméhﬁhdﬁgé ? a‘é d%sa rﬁﬁégjr‘é %g%pﬁﬂ 'J&) a
added N- mgyhy|flaisher @hraraaloragphy 18omrm)$|l|cz2 eggll v G:Hzmlhﬂ\/le@sa-m t i 982m xm ure
was stirred o t at f d he filtrat
Concerllr ateHaRMEC BN - Hefs e e 80;Tesi@h% viaihichba g eompodind ™
di chl or onejhaggiqg. hegggecWO (12/117.175-L PCT/EPU2/U3s9. 1 13l with water.
The organic T ayer S concentrat ed under reduced pressure to give 29 (77%

yl el d) of ’FhNMRrRGDaDzGO]@BBB (NVR mmmw 33'(s6ﬂ-lx,r7132(9-|)1H 7739 (()rrs, 1 H)
55} S B . 2 s
(S 3H)) ) 2%5%?91 2 5F(|bé3-§\"'ét1 6‘% 6f7%{an§|l"}: 1861( 1H), 1.

(m, 2H), 1.26 (m, 1H).

15
Example 38
8'-Chloro-6'-[4-(4-methyl-piperazine-1-carbonyl)phenyl]spiro[cyclohexane-1-
4’-(3’,4'-dihydro)quinazolin]-2’(1'H)-one
X4=CH, X2=C-(4-(4-methyl-piperazine-1-carbonyl)phenyl), X3=CH, X4=C-Cl,

20 =cyclohexyl, X=NH, Z=0, Y=NH

To a suspension of Example 32 (100 mg, 0.27 mmol) in toluene (3 mL) was
added thionyl chioride (0.03 mL, 0.4 mmol, 1.5 equiv.). The resulting mixture was
heated to reflux for 2 hours, then twice concentrated under reduced pressure and
25 taken into toluene. To the resulting solid in toluene (2 mL) was added
triethylamine (0.1 mL, 0.54 mmol, 2 equiv.) and 1-methylpiperazine (0.04 mL,
0.32 mmol, 1.2 equiv.). After stirring overnight, the mixture was diluted with
dichloromethane and washed twice with water. The organic layer was
concentrated under reduced pressure and purified by flash chromatography on
30 silica gel (CH,Cl,/MeOH : 97/3) to give 20 mg (16% yield) of the title compound
as white solid. mp = 277°C
1H NMR [(CD3),S0] 6 8.55 (br s, 1H, NH), 7.80 (d, J = 8.0 Hz, 2H), 7.67 (s, 1H),
7.61 (s, 1H), 7.50 (d, J = 8.0 Hz, 2H), 7.18 (br s, 1H, NH), 3.60 (br m, 4H), 3.08



To a suspension of Exanple 25 (200 ng, 0.5 mmol) in di nethylformam de (6
m.) were subsequently added sodium acetate (130 ng, 1.6 mml) 3 equiv.) and

bi s(pi naogbavmy@sporon (152 ng) 0.6 nmml ). The mi xture wag gﬁ&g& by 10
bubbling nitrogen and tetrakis(triphggyl phosphine)pall adi um 0. 026

mmol, 0.05 equiv.) was added. The resulting m xture was heated to 45C
overnight and to 90C for 2 h) concentrated under reduced pressure. The

resi due wdbr tmlééﬁ 267o(bdisc BH)r 4:9dt-hbd@, (mweHhed .G b, WH)H1 Bdt(er,.2H)hd.3F gani ¢
| ayer vvas( aver sodium sul fate, concentrated under reduced pressure
and purifi d “flash 15 chromat ography on silica gel (heptanelethyl

- acetate : 80120), the resulting solid was hydrolized by hydrochloric acid
(1 N) in nethanol_ and concentrated under reduced pressure to give 400 ng
(66% yi el Mboroni c acid. To a suspensi on of the crude boronic acid
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washed with water orgahic 2 er was washed three times with HC (1
N). The aqueous | ayer was basified to pH 9 and extracted three tines with
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PCTI EPO2/ fé’q@%r ard 3Edqmaﬂhﬁar$ﬁuopropylamme (0.037 mL, 0.26 mmol, 0.8 equiv.). After
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(intermediate 11 ) To a solution of 4-brono-3-nethyl benzoyl chl orlde 0 5

g, 2 nmol )organicsdtrasts yerg rongenteaied nteneaduacsi prepsuiente dive #0ying (847 2
equiv.). ;h%d ﬁisﬁ\*ettIt{é%é{H\eﬁ%Moeaé"@ﬁ‘\ltﬁts'oﬂ@elﬂpalr’] gocght, The precipitate was

filtered concentr er reduced pressure. The

resi dgg welg NM@[IOD%M&%’ESWBQ@&SBQW 2H), 290 (dmheﬁiswizt [2Hyav 9. (dT e ®5gani ¢
Iayer was dried over sodiums concentra under reduced pressure to

give 0.2 dH7. 249 ¥i6 @) Jot 1idridar Hakira%( SlﬂH)P?éﬁa(péﬁi A, BH) £ 8Rdme 268,
2.26 (t, J = 7.0 Hz, 2H), 2.14 (s, 6H), 1.92 - 1.77 (m, 6H), 1.67 (m, 3H), 1.54 (m,

2H), 1.32 (m, 1H).

25 Example 40
8'-Chloro-6'-[4-(2-N-dimethylamino-ethylcarboxamide)phenyl]spiro-
[cyclohexane-1-4'-(3',4’-dihydro)quinazolin}-2’(1’H)-one
X41=CH, X2=C-[4-(2-N-dimethylamino-ethylcarboxamide)phenyl], X3=CH, X4=C-Cl,
A=cyclohexyl, X=NH, Z=0, Y=NH

30
To a suspension of Example 32 (150 mg, 0.4 mmol} in toluene (3 mL) was added
thionyl chloride (0.03 mL, 0.41 mmol, 1.0 equiv.). The resulting mixture was
heated to reflux for 3 h, then concentrated under reduced pressure. To the



20 To a suspension of Exanple 25 {1 g, 2.5 mml) in dinethylformam de (25
m.) were subsequently added sodi um acetate (650 ng, 8 nmol, 3 equiv.) and

bi s( pi nac\gbq,%/gy;);poron (760 ng, 3 mmol, 1.2 equiv.). The BER¥eph86s
u Ebne pal [ adi um

degassed by bl'ing nitrogen and tetpaki s(triphenyl phosphi
(150 ng, 0.13 mmol, 0.05 equiv.) was added . The resulting m xture was
heated to 45C 25 overni ght, then additional bis(pinacol ato)di boron (635 ny,

(2). gBmmI : Ie%&tinBQI solidiindtaleenenk3d g(h)rwamﬁduéohaemmamhe ﬁa!1l4ag1'u,1 ra).aéé 3@“"0'?@’
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10 3.60-3.37 (m 4H), 2.33-2.27 (m 7H), 2.20 (s, 3H), 1.78 (m 6H), 1.62
(m 1 H, .5(rp %H), 1.24 (m 1 H. Examl~le 89
8' - Chl or o- é-—m%ﬂ_pxa erazi ne- 1- car bonyl ) phenyl ] spi ro(cycl ohexane-1-4'-(3", 4'
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mmol) 3 equiv.) and piperazine (70 ng, 0.81 nmol, 1.5 equiv.). After

ti i f 2 d .th L Xt ted, 25 tak i nt

G chl or et RehSUSHERTER O EFIEIEerS 3100 81y 0dd clmig!! i J0eRe 430 Bk was

sol utizm ohdikd thibh§ SIREET0EME ﬂ‘@%%ﬁ@.@qﬂw;.j)?qq@ Fé‘su‘ﬁir@"h%ﬁfﬁ%@ne’
d I chlo ane. e

basified to pH 9 and extracted three tinmes wt ronet
conbi ned ohgaledctaexefiwcfer Zehe themconcesiratédunoder rediwedd pprssasar o ahe

Do i v aresiR s Gl B e i O wab iR dfa b e 10X T, 0S8 Eime 2 1
oy DUSDS) e farit Saiietndaminoproffithing, (03 thl, .21 Snfof%0.6 iy |- Affer( s, 1
0 4l 02 Strrinerion® b e mbgwe was consntiak, diutod \eih dicHiprometang ndat

128,55 v B AAH et EH SRR e o SR B. he

di hydr o) quagaesus Mye? wds Washed \EitHchlgle@ce(tét)e:. bésified. to pH 9 and extracted
X2=C- (4- car banmoyl - phenyl ), X3=CH_ X4=C-C, A=cyclohexyl, X=N H Z=0, Y=N H
To a suspeb¥eeVill dishigremetnang.1fhe zombinrgd praanic extrasts weee wopcaatsatgdded

heated 1o 1oeReliced plbestato BIRLS0 RERNA0% Yield{XF HEMEloipdl i #5 BT ..,

washed wi t bolidhInyere2081¢ dri ed under reduced pressure to give 0.9 g (90%

ield) of {h | chloride. T ' f th | “chl oride (100 ny,
855 a1 ) ' ANBITia290) 860, a1 oVl o B i), 7783

di 1 _0. | Ve n o i i i d

0 oxane (i, ZraL=ko FICI 8652 54 Hal 58 /B0 oy,
7.52 (t, J=7.5Hz, 1H), 7.17 (br s, 1H, NH), 3.29 (m, 2H), 2.27 (t, J = 7.0 Hz, 2H),
2.14 (s, 6H), 1.85 - 1.78 (m, 6H), 1.67 (m, 3H), 1.55 (m, 2H), 1.30 (m, 1H).



15 residue was taken into dichloronethane and washed with water. The
organi c | ayer was concentrated under reduced pressure and the resulting

sol i d wasygusihished by flash chromatography on silica gel pcr/Epo2/03594
(di chl oronet hane/ met hanol : 9713) toig ve 10 ng (66% yield) of the title

conpound as a white solid. np =327C ~ HNWR [(CD3)2S0] $ 8.55 (br s, 1 H,
NH), 8.02 (br s, 1 H NH, 7.95-7.93 (d, J = 20 8.5Hz, 2H), 7.80-7.77 (d, J
= 8.5Hz, 2H)) 7 69 (s, 9 H), 7.63 (s, 1 H, 7.36 (br s, 1 H NH), 7.17 (br
s, 1 H N ?2577(m 6H), 1.66-1.63 (m 1 H), 1.55-1.53 (m 2H),
1.32-1.23 Exanmpl e 91 25

. 8 -Chl I ml
o[ cycl 8Lgxgnﬁethl“orb(-ég:uhhbﬂ?*llpﬁbbﬁailnéﬂéamanfi@tﬁﬁéﬁ?]One @%ﬁ‘m a (1) Fepir

'!l) ui nazol i n]
X1=CH, X2=A'43'4'1di ﬁqlmpnwli F21(¥Hyonepi per azi ne- 1car bonyl ) phenyl ),

32 (150 mg Tt eI YRR e caleS AR B SR P PERECEe (006

m., 0.8 mmpkcydoleeryl X3NHTREeO, =N i ng m xture was heat ed to reflux for 3
hours, and then concentrated under reduced pressure. The WO W2/ Ur7. 17S-1
PCT/ EP112/ 11359-t | ol resul ting solid was added to a sol ution of

1- (N-met hyirsph %ggge@oﬁ E%p@ géigw 0 g3y rﬁmgnnﬁ?ﬂgiu e (S M) whs 2N

triethyiamne equrv. P'intolu

Sti II:]I‘I ng oaddegul gh?nyltdh&)rnjf@(m%&nwag)dmrgbled Sretiliivyi Thé waﬂﬁ@m&uﬂmd@ws hed
Wit a rea sol u sodl Um. Dbl ¢car bonat e. anl a er was
concentd at BesAaarehetTE ot GHTes RaWicE o bietath onder Ted aed PissER SR h

t hyl t d t / th i
70y (SarenTINEe RcART T MRECted iy i .?E‘“@%""Rﬁ )" 28, abBefl X

[ (CD3) 2S0] trietisyladinen(0.4, mLL, B,54NR)mol7 278quisl,) ahd=18hethyhiperazing5(0(624 k) ,
7.60 b
070 5 10020 gtk 0 B eduiiy. Ater cSthting qurhiahs, Sthe. @@xtﬂrezgva(srrpﬁtitﬁ% with "
Exanpl e 92qRhtdrbtttame éﬁdh%ﬁhéd Mcé‘lwm\t hMbteP' PPREZ bt Xfr M5 1

car bonyl ) phenyl [ spi ro| cycl ohexane-1-4"-(3',4'-di hydro) qui nazol I
95 onel¥or noncenttated Xnder eaHed pressure taken into ethyl acetate and washed with a

N ovel ancx Akt BSHAS SbaBRTaR peBh TBE diuepiisThves s woshed with
2.55 nmol ) etl'gl %Ma{té%ﬁéﬂle@tto t® a?n@ 2hfactes tertdedith GishiBidragthahe! frhanyl

chloride (O mm) and (0.8 nm.). The m xture was stirred at 18 to
20C for 2 nombmecir@rgantq exjratts were caneenitated nnder eeruoed\preasurattosE 60

5oc % (Thi s Mo 01 2R HieREIng Bk el B Le sPRE M ERIEES ca thiomyl
chlorige wig NIMMRIUEO;),SOT BB.52 Wstes, i1M, NHIET. 28 @1, ¥as8.0 Hz, 1H), 7.67 (s, 1H),
7.65(d, J = 1.5 Hz, 1H), 7.58 (d, J = 1.5 Hz, 1H), 7.50 (t, J = 7.5 Hz, 1H), 7.32 (d,
J=7.5Hz, 1H), 7.16 (br s, 1H, NH), 3.64 (br m, 4H), 2.32 (br m, 4H), 2.20 (s,
3H), 1.89 - 1.77 (m, 6H), 1.64 (m, 1H), 1.53 (m, 2H), 1.32 (m, 1H).

25 Example 43
8’-Chloro-6'-[3-(2-N-dimethylamino-ethylcarboxamide)phenyl]spiro—
[cyclohexane-1-4'-(3’,4’-dihydro)quinazolin}-2'(1’H)-one
X4=CH, X»=C-[3-(2-N-dimethylamino-ethylcarboxamide)phenyl], Xs=CH, X4=C-Cl,
A=cyclohexyl, X=NH, Z=0, Y=NH

30
To a suspension of Example 33 (100 mg, 0.27 mmol) in toluene (10 mbL) was
added thionyl chloride (0.1 mL, 1.3 mmol, 5 equiv.). The resulting mixture was
heated to reflux for 2 h, then concentrated under reduced pressure. To the
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25 dissolved in toluene (10nL} and N-nethyl piperazine (0.5g, 5mml) was
added. The reaction was stirred for 15 h at 18 to 20C and concentrated in

vacuo at \pa%27fig crude product was purified by col um chpeiRipdgiRRNY
(silica 35g; 60% EtQAc in MeCOH} to yiigid title conpound as a pal e brown

solid (170ng, 0.35mmol, 14% {purity 95%. 30 '"H NVR [(CD3)2S0] 8 1.25 (m

1 H, 1.54 (m 2H), 168(m1H) 1.83 (m 4H)) 2.22 (s, 3H), 2.32 (m

?EI) 3.25 réwltlr@-&olcher@mbr@(KOomLs wazHidderl Gietty/araineb(0. t mi2H).54 mmsl, 2. 09
rs, 1

2H), 8. 36£8de thﬁ (st'mftwam'“%ﬁm'ﬁ%(?g’z% 'BbTﬁgﬂlTé‘?‘gsggd‘iq‘f‘Vi E%arrpl e

for 3 h, the mixture was concentrated diluted with dichloromethane and
8- Chl or o- gtlmntgh& yspi ro| 4H benzol d] 3] oxazi n- 2-ylam ne-4-4'-(tet rahydropy

ran- 4' -yl Mashefiowice avi(h wajer and@ quemplum&@ﬁ hydiechlesic agid. The
. tetrah dro ran-4-yl . _X= Z' =N r

N-(2-c | orASt éoﬂﬁtlﬂ%%ywﬁﬁe\ﬁﬁrﬁdé“ﬂ d?@(\lﬁg%&l?ga%%ﬁ%bng%pﬁ 9 aﬂ?e(?% |teaqte 12)
10 To a sqljéel wrthtxiuclaofdm@uh@mé fmeh@cmiamew@gahbcdemddtsrwete ¢Ehapntrated.
mol ) and triethylamne (12.6 niL, 90.42 nnol) &i"dé dgq
ni trogen pinder sduassl pesaere . gve 40 mag40% wﬁks'l )Of titgg ﬂ’pgl"g%\ﬁss"éh' oC.
The reactlorll m tugg M¢S stirred at roomtenperature overnight. The m xture
was pourecF |ﬂt 3 ? at ed aqueous NaHCO3 sol ution and extracted with

C2C 2. They QVIRICD; ;%g%sw(@rwﬁ MBS, 8.6 1\(t, U= §a8 Meatld) 80f danss 1NaCl
solution, dried over S04, filtered and concentrated. The d ter| al
was puoi fiNd),5y84 (@.sh"ﬂlﬁ bizaf byr GgAYdoh= ﬁ@%@ﬂ(@jé%m&éﬁ@%

981 2) t t CDCl 3
R L L et
6.57 (dd, 6]5+|7_92(il|) 342 (tlzs =16.5Hz, 2HT .49 (s .3BH!), 1189331(758 (n9,HHH), H’rﬁ'aﬁo(am,atlon of
N-f 6- chl or o- 2- (4- vdroxy t et rahydr o- pyran-4-~ -~ et hox~

phenyl | - 2, tHYilre4 m~-2), 1p33)|6@m1é’é jintermediate 13~ To a stirred sol ution

of intermediate 12 (19, 413 mol) in THF (25 nmL) under 25 nitrogen at
-20C was added dropwi se n-butyllithium (2.5Min hexane, 4.13 niL, 10.34

mol ) .4sThegk ey mxture was stirred at -10C for 4 h and n-butyllithium
RN e MM T MR el
Sgﬂf‘é“dse af O, X X[LER, YGScEIl AEEFIoNSHN! >Q=FNHaZ SOVENHENpEr at ur e,
a) Preparation of 2' 8'-dichlorospiro[cyclohexane-1-4'-(3' 4"-dihydro)quinazoline]
20 (intermediate 1)
A solution of Example 7 (51 mg, 2 mmol) in phosphorus oxychloride (10 mL)
containing Na,COj3 (32 mg, 3 mmol) was heated at 95°C for 5 hours. After cooling
to room temperature, the phosphorus oxychloride was removed under reduced
pressure. The crude product was used without purification in the next step.
25  'H NMR [(CD3),S0] & 8.31 (br s, 1H, NH), 7.28 (d, /= 7.8 Hz, 1H),7.23(d, J=
7.8 Hz, 1H), 7.04 (t, J = 7.8 Hz, 1H), 1.89-1.61 (m, 7H), 1.51-1.48 (m, 2H), 1.28-
1.24 (m, 1H).

b) Preparation of Example 44

30 A solution of 2',8'-dichIorospiro[cycIohexane-1-4'-(3',4’-dihydro)quinazo|ine] (2
mmol) and thiourea (88 mg, 10.4 mmol) was heated to reflux overnight, cooled to
room temperature and concentrated. The material was dissolved in EtOAc and

washed sequentially with saturated aqueous NaHCO5 and saturated aqueous




30 into water and extracted with Et CQAc. The organic extracts were washed
W th saturated aqueous NaCl solution, dried over NazS04, filtered and
concent r ay8@®07#ss crude material was purified by precipitabip@podgsséd OAC to
afford internediate 13 as a white powger (0.25 g, 18%. WO 02/ (1 7-175-1
PCT/ EP(12/f13s9~ 1~2 "H NVMR [CDC13] 8 8.08 (br s, 1 H NH), 7.32 (d, J =
8.5 Hz, 1 I—% 6.82 (d,, J =85 Hz, 1 H, 3.95 % J = 11.5 Hz, ZH)t) 3.84
(s, 3H), Ha b'ffiﬁ opgpnic xiacispyvere ﬁ;leq}q’v}erj\}@ﬁ mflltgrqnb ?ng_e%nC(aH{rafd;.D,

1.84 3 4 i - ; 3 s
6- di h§/<Tr o-?@?z Biﬁd%n r&ﬁtﬁr%\%w%gt Egﬁﬁé%ﬁfékgr'%%{ n%'?%n@é@ﬁéggato 8 fﬂ&caAgs?cl)l ution
- of i nterngytidhexdde/E008659%5) fo affordnhie)titencbmpourss asia Wiite ealidi 2§80mzy g,

4.27 mol ) in glycol 2 M) was stirred at 100C overni ght. The reaction
m xture V\é@%ﬁdg%gﬁ\gﬁé% ter and extracted three tinmes with CH2CI 2. The 10

< conbi ned ' e i ' rigd ej&@so_
conceﬁr aﬁggﬂ\w$ﬁéé?¥§§?]\§$%§3\é®$v%§ le)mul\?}:?)f i@(’é%@g?/r g’l yghN&gl Z'rm hr‘jg—naai?%gr aphy
(ei uent: Eiychbihexdbeld, Bt K9 HOAH)OY.0%(tgi e 719 Hize 1Epnh86nd1.60. (W8 BH), 73%
as a white solid. '"HNWVR [CDCO3j 8 7.09 (d, J =9.0 Hz, 1 H) 6.24 (d, J =
9.0 Hz, 113P(M ). (m 1 H), 15 4.29 (m 2H), 4.20 (M 2H), 3.92 (m 2H),
3.73 (s, 3H), 2.29 (m 2H). Preparation of _f6-chloro-2-(3 6-di hydro-2Hp
ran-4-y!~ 3-met hoxy-phen Il urea (intermediate 15) A solution of
i nt er nedi Example@d. 187 g, 0.78 mmol) and potassium cyanate (0.15 20 g, 1.95

oo 1&mpBiEhiee-2:vanciinosRirolerafittait ! 4'3s5h obyarGiuitioidl e
taken int g schi xR, X=CHZK,Zcand A2ByGENEANSXRHUZ -GN vENon of NaHCO3.

The | ayers were Separated, the aqueous one ‘being extracted three tines with
CH2C12. The conbi ned organic |ayers were washed with brine, dried over

TR [ (diRBpreId Sl iy iyl fultagiély 2], AP EhE .,
8.5 Hz, 1 gk%narﬁid’é?S(@rwéﬁe RéAted to 69°Crovetnight. Thelixture w9 coded4o (@om5H)

2.16 (m . Preparation of 8-chloro-5-nethoxyspirof4H benzofd| f, |
1, 31 o%azi terppetaurenand-wategovas addedo Thet aaurliso splufion aMas exragted with

i nt er medi 1 A S i i.Qdi di i odi de
(02 g 1 Chstimnoyy® ofdané sifialisohell Hesheo irRenBete T Heops Nage (8. e
dr OF;M se @3’2‘;}“%5%25 ,enﬁge‘r@dtj @nﬂ%br@b\?%twi ;}hg;andedh%baallﬁgsz ;pgﬁggd @)1/ fﬂjsg5
mo in at room ~15~ ~ 1 ~
t enper at uicbromatographyf @nt Kiliea 39¢], (QW@“Péaﬁ?/ﬁééiﬁi:xgé%gf satiordathey thee n a
smal | ano . I B ﬁﬁ)oar d the aqueous one
bei ng ext i§h}p§§n5ﬁa§§%%“ﬁ§§ﬂ9w(?%@@z@ﬁ e gg%bglfbrig or ganig | ayers were
dr i edogVverHNRFOACHA)ISCY 89.48 breontienNHL 805 (bhe, dH)dNH) et 42 i(dl J wad.8
precipitate in Et20 to 5 yield internediate 16 (O}é _cij 51(;0% as iIWhIth
solid aft diz,dH)i ﬁ@ﬂ(ﬁv\/fc%;@ He, Hoke 7. 13tnlm T-Bdims)hof-83-%-98dm §H)g 1283 g
Hz, 1H), 7.1:71)H(br s, 2H), 6.59 (d, J = 8.8 Hz, 1 H, 4.47 (m 1 H) 4.25
(dd, J = 18\ ,)2.0 Hz, 1 H, 3.97 (m 1 H, 3.82-3.79 (m 2H), 3.75 (s,
3H), 3.70-3.62 (m 1 H), 1.81 (d, J = 14.6 Hz) 1 H. 10 Preparation of

Exanple 93 To a m xture of internediate 16 (100 ng, 0.24 mol) and Al BN
(0.02 g, Exampledd in toluene (4 nL) under argon was added tributyltin

g
hydr i (G POl ; ' b 4. ey -Wdto 80 C for
10 h. ﬂiftce#%%?ezt ﬁ%r%ﬁiam%lﬁféﬁgg@%ﬁggﬁ#a e)dwﬁrll er reduced
pressure, ql_hﬁai@ﬁﬁque was taken into
X4= CH, X2= CH, X3= CH, X4= C-Cl, A= cyclohexyl, X= NH, Z'= N-O-CHs, Y= NH

A solution of 2',8'-Dichlorospiro[cyclohexane-1-4'-(3',4'-dihydro)quinazoline] (2
30 mmol) in EtOH (10 mL) was added to a solution of methoxylamine hydrochloride
(1 mg, 11.9 mmol) and triethylamine (1.67 mL, 11.9 mmol) in EtOH (3 mL) and
heated to reflux overnight, cooled to room temperature and concentrated. The
material was dissolved in EtOAc and washed sequentially with saturated aqueous



15 CH3CN and washed three tinmes with hexane. The crude product was purified
by flash columm chromat ography {eluent: CH2C121MeOH : 9515) to give the
title corm@uﬁghb:ﬁl ng, 46% as a white solid. ~H NWR [CDC /o 03’4g4(d J =
9.0 Hz, 1 H), 8 (d, J =9.0 Hz, 1, 5.29 (br s, %8%%

4H} 3.80 (s, 3H) 2.81-2.73 (m 2H), 1.81 (d, J = 14 Hz) 2H). 20 Examale

8 - Tri f | uNabl@®hwndpsatafated| adquecuseNaCA' The' ordanidi bytdscty querradded ngve?’ (1' H)

3%3%%@55%|faé6%%&ff&qnsenﬁ5@*@$ Télf4§gefg Thaenal s poed o dash

- 2trifluor oRmimutbg yl ure@n(50%.| &8 %yﬂoﬁekymew}aerwzec' dtg?’ g)
and cycl ohexanone m., 89 mml he roduct was purif
fl ash chr oyale th‘kc/MelOfdaBQé’JO/( H@)@'ftﬁd thetile comundtas s ihite)sdlid| | ovved

. by 30 -ph C18 col ter/acetonitrile :
00110 % o BTG 227 0BT RaSHIBREY compound (13 mo. o6yt el dy - CH NVR
[ CDCl 3] 8‘H NMR([(E 530188377 gtfvﬁs bm,NFl)Orisﬁiet?re oéHFMNH)z335(d69 <®o s, 1

H NH), 2. |;) O 112/ 07-175-4
PCT/ EP112HZ;LQ£6H)47L 7~(d4 Ea&q@ﬂ-& @56H 25(d,J=75 Hz A4H), 722 (d,J=75

(1 1) - onore. PR RSB R QKR DA BB Vel alina ) BTAbES. Py *
>T<5N§ stZ. ﬂ‘“’ﬁ b7 (Bpe, blaH wwpwgﬁ mp 1p4@9ar@;q) acg@(Mi BNt o protocol " E,

sol ution of Exanple in glaci aI acetic acid (15
m) wHS sequentlally added 10 trloxane (0 55 g, 6 nmmol, 1.5 equiv.) and a

48% aqueog !lutg)n of hydrobromc acid (5 nL). The m xture was heated to
95C overn ; ed on ice. The precipitate was filtered, washed tw ce

wi th wat eg’-CiorosR t-direétrg am@spﬁeo yftixahe-1-4'-(3',4'-dihydro)-

8 - Chl or 0- 6' - br ononet hyl spi ro[ cycl ohexane-1-4' - (3", 4' - di hydro) qui nazol i n] -2
(1 I—l)oneqalsn%FQAmer]e solid. The crude brononet hyl derivative (25fi ng, 74

DV {10 - Sl R S R oA el X T e e ) 1

concengr at ed under reduced pressure, taken into water, extract ed tvm ce with
CH2Cl12, dried over Na2S04, filtered and concentrated ux(ﬂ_ reduci
pressur e. ATslgiand©f ndw&rdighlotespirglryrioheyanen - (8y4 rdibydrodaninazaliggl a8hy on

2:3/3) II\I(Izlflloslgbe 'f@*g%%’g‘]‘[*l@%ﬂ% iﬂ\%qounc1e{'?)¥>5‘-:‘€3nq'y %@oﬂ?ﬁ%@ﬂ@h /()1%0 @g;nigl te
solid. rTDa—sé@l&dQubH dikEtnigHED3paIea] taB réornOtepipperaturé &hd Nidncedtraed7 . Txe (d,
2H, 7.15 rr(le?tengl was dlss@Ived in CH:Cl, and washed sequentially with saturated
20 aqueous NaHCO; and saturated aqueous NaCl. The organic extracts were dried
over MgSQ;, filtered and concentrated. The crude material was purified by flash
chromatography on silica gel (cyclohexane/EtOAc/NH3 (28% in water) :70/30/1)
to afford the title compound as a white solid (95 mg, 17%). mp = 173-175°C.
'"H NMR [(CD3),S01 8 7.14 (d, J=7.8 Hz, 1H), 7.04 (d, J = 7.8 Hz, 1H), 6.73 (t, J
25 =7.8Hz 1H), 5.84 (br s, 1H, NH), 3.0 (s, 6H), 1.73-1.53-(m, 9H), 1.29-1.17 (m,

1H).

Example 48

8’-Chloro-1’-methylspiro[cyclohexane-1-4'(3’,4’-dihydro)quinazolin]-2’(1°H)-
30 one

X4= CH, Xo= CH, X3= CH, X4= C-Cl, A= cyclohexyl, X= NH, Z= O, Y= N-CH;



3.94 (s, 2H), 1.81-1.68 (m 7H), 1.54-1.50 (m 2H), 1.25 (m 1 H). 25 Exam
.ale 96

8" - Chi or ow@ 029} met hyl am no- 2- hydr oxy- pr opoxy) - spi ro( cy old-4" (3",
4' - di hydr o) c(])al'ngzol in]-2'" (1" H)-one . g =C G:HZCH(O—I)CH2N(ﬁ;b@{ﬁ?‘z’j}r!ﬁ)41

X3=CH, Xa=C-Cl) A=cycl ohexyl, X=NH, Z=0O Y=NH 30 Preparation of
8 -Chloro-5"-(oxiran-2_yl rreth~~-s ~pi r of cycl ohexane-1-4'-(3'. 4" di h~dr o) aui na

linl-2'1d lutios ERm) t 4
io4l5nTo arsfﬁtrgiw:gFut?on of‘ﬂéEf(?awgoem6gMD SQ%&BI)%émeH@ﬁ)ﬁRéﬂrﬂe?& fr'ti) at

éB to ﬁocnhbwaﬁoﬁmdamwﬁb%dftﬁﬁ M@%ﬁ&@o@étﬂen(gﬁ G543 ramob nsley Nzﬁl | owed
| d
0y 80C 1 ooKXtUft bip Sheq it R okeliby BLAGRRIA 8 ant el dide LRPuE S ©

water 5 (®69 nﬁmob)nﬂlasxtddedt tewnidturetvafe sfided dviernighteaoragan itembapetirenas

- dried ove anh ‘@E SO4 fil %‘er ed and concentrated in vacuo at 40C to

gi ve 15he Y"’Eﬁ’ Qe a§oh/§nt Sorpateral W%r@swm'm%&&h Wﬂﬁ‘egu‘ﬂjﬁéct ed
to colu t t 0
hept ane)mﬂbtag@'a ?ﬁ?%wéﬂréact@%ﬁqﬁ éJr4%?/‘“96(?’%&f eg%‘i/oa?e t%ﬁisro d after
drying i nTl\mccmld&t matedislC wasir pusifiad. 99/() flagH NI\rEn'[aBﬁl_(;Ila@hyS 06. Sdicad gell 8.8

= vy hedRetiidhs b Tty ol fpe tardid S 5wl i (7

H), 31643%%1,“51);1@,@(@ J =43 48H, 1LH) 2.53 (dd, J = 2.5, 48
Hz, 1 H) 85 38 (M 2H). 1.45-1.61 (m 5H)) 1.23-1.36 (m 2H,

1. 0410 15'H NMR K(CIH)2 SO} & phBAt(H oh =oF.8 dicarhl)e7 38 (ToJa= 26 Mz.etH)s 3108 (tod of

?h?‘é?%h?m”e 17, (Bt (67 SRy D 3-3376. B6D4 1 8R: §3 i 2o S22 ul®): heat ed

to 40C foy @‘h The solid was filtered, washed with EtO-l (40nL) and dried
i n vacuo at é{ C tcz yield the desired product as a white solid (515ng,
1.40mol, 62% (purity 99% . 'H NWR [(CD3)2S0] 8 7.10 (d, J = 9.0 Hz, 1 H),

6.90-6.94-(br S 4 H), 6.42 (d, J =9.0H, 1H, 544-5.50 (br s) 1 H),
3.99 (m E—wlp—%-él(m 2H), 3.50-3.54 (br s, 1 H), 25 2.52 {m 3H), 2.33
(2 (:51 15 ;Sé'icérgré nf (H@ho@@a&rb&nﬁﬁneﬁ%s@iﬂo[c}cl@%&aﬁé AP -didydS)1- 52 {m
8' - Chr or oqlﬁna@ellni?ﬂr(?"'b)mm 2 hydr oxy- pr opoxy) - spi ro[ cycl ohexane 1 4 30

Xa=cr et P XeBHPBRRI, X S BE ol Xto) 11 V7

PCT/EP(lZeQr%@Caab mét |st|rred sol ution of met hyl am ne in EtC]—I (12n)
8M 96mm{) at 18031(?208%%5 added internediate 17 (500nmg, ~ .55mol) in

one portion. The mxture was heated to 40C for 2 h. A further portion of

e AT e | BGEL G (O 7 8Mh0BRBTY ol iR GRS hOSAS TR LA hegt ed at

added sodium hydride (50% in grease, 96 mg, 2 mmol) under N,. The mixture
was stirred until hydrogen evolution ceased and ethyl bromoacetate (0.77 mL, 7
mmol) was added. The mixture was stirred overnight at 80°C. After removal of
the solvent under reduced pressure, the material was dissolved in CHyCly,
25 washed with saturated aqueous NaCl solution, dried over Na;SO,, filtered and
concentrated. The crude material was purified by flash chromatography on silica
gel (cyclohexane/EtOAc/toluene : 70/30/100) to afford the title compound as a
white solid (50 mg, 7%). mp = 140-142°C.
'H NMR [(CD3);S0) & 7.35 (d, J = 8.0 Hz, 1H), 7.32 (d, J = 8.0 Hz, 1H), 7.23 (br
30 s, 1H, NH), 7.07 (t, J = 8.0 Hz, 1H), 4.71 (s, 2H), 4.09 (q, J = 7.5 Hz, 2H), 1.95-
1.92 (m, 2H), 1.78-1.62 (m, 5H), 1.54-1.51 (m, 2H), 1.23 (m, 1H), 115 (t, J=7.5
Hz, 3H).



5 mxture was concentrated in vacuo at 40C and T8ME (30nl) was added. The
white solid (390ng, 1.1 nmmol) forned was filtered to give the crude product
(390my, Lyd oaRi7x¢ The material was dissolved in DCM (20mp}rraith/igat ed to
35C for ten mnutes in the presence qfg charcoal (2g). The suspension was
filtered through a pad of celite, washed with DCM (20m.) and concentrated
in 10 vacuo at 40Cto yi eld the title conpound as a white solid (200ny, 36%
yield) (fExampledd03%. 'HNWR [(CD3)2S0] 8 7.21 {d, J = 9.0 Hz, 1 H},

.00-7.0 r,.S -5.59 (hr..s.. ,

04 (m Bighiofe-immyissifoleyeiphaane s 43 4 dipydicpitnazofn el uy 5
8.4, 1Zb Hz, 1H)) 2.60 (m 2H) 2.54 (s, 3H) 205 15 2.25 (br s, 2H),
70188mQ 1.48-1.63 (m_ 2H), 1.25-1 . Exanpl e 98

' - Chl or g% CH2 éeQ'rbMHoXy* ﬁ?eChyq' a\r‘ﬁ|®mx)'ét>ﬁﬁ)k4y@¥'ls £8).c¥eNbhexane- 14' -

- (3, 45 di hydr o) qui nazolin]-2' (1" H)-one 20 X~=C- OCHz CHZNHCH2 COOCH2 CH3,
X2:CH, X3=CH, X4=C-Cl) A=cycl ohexyl, X=NH, Z=0 Y=NH To a stirred

suspensi Prephrativher mefli atge-Chidd-P94-hefbxybénzyl RpoRiyehekahe 1(283LY - was
added a solution of ethyl glycinate (3.72g, 3.6mol) in acefonitrile

(12m) . MMM@&A&WI ux for 24 hours. Concentration
in vacuo at 40C afforded an orange oil (5g) which was subjected to colum

chromat ography (silica 110g, eluting with 50%to 100% Et OAc i n hept ane
f ol | oned AsoRBINEf@apleDC} o, d 999 wemblecésitimecarbonaten(?.§ 452380 nzéh) yi el d)

0 s Lo en iRt Ty 0 Pl 8y AR RS e
6 62 (d %.)gw%g%ti‘?eéj ét @&m 4«=jrﬂﬁeéét%re]for 37|c1éxé"2r hezh'?z&tgfée %\ﬂas(c%)%céntra%zoe (EZ ]
H) 1 YIlhéL réﬁdueV\@a@Zdlssdvdd’Hn1CH§EYZEwaBIkdlm~saiunatednaqu¢us Nag2- 1. 63

(EQ]ang:_De L I@t?on drled over%\wz'so1 . ? I%ered and(égncenmazedl Ac%)ét \%/as added and he3H) '

8' - Chl 3. 1 a'
i L B U SO 1

X3=CH5 X488%YLI , A=cycl ohexyl, X=NH) Z=O, Y=NH 10 To a stirred sol uti on of

S, Dok TR %‘%é(d,ﬂaé T D728 (v e R LD f Bodte T or 2
N L SesslRRTAKENS BT ¢ NS (L ONTLE 6618, WPADRG7M Ik (RCMH2G0mL) - The

aqueous | ay@ér ‘was ‘concentr at I'n vacuo'at 60Cto giv t|tIe
conmpound 1.874ny4H)919% (m,elHl) as a white solid 15 (purity 95.9%. 'H NWR
(400 MHz, CD30D) 8 7.07 (d, J = 9.1 Hz, 1 H), 6.56 (d, J=9.1H, 1H,
4.17 (t) J = 5.6 Hz, 2H), 3.86 (s, 2H), 3.39 (t, J = 5.6 Hz, 2H), 2.24-2.34
(M Zd), Prefiardticl 6fm8 -7¢ﬁlor0131l5!ei1h 4'-(4fmeth be?\Ql tQiciHexansi-4s I n
vitro inhibitiron o odi esterase 7 _an of her phosphodi est er ases

(3' 4'- dlhvdro)qumazohn] 2 (1'H)-one (intermediate ?Q

kI~

To a stirred solution of 8'-chloro-1'-(4-methoxybenzyl)spiro[cyclohexane-1-4'-
(3',4'-dihydro)quinazolin]-2'(1’H)-one (260 mg, 0.7 mmol) in dimethylformamide

25 (15 mL) was added sodium hydride (50% in grease, 48 mg, 1 mmol) under N..
The mixture was stirred until hydrogen evolution ceased and methyl iodide (60 yl,
0.96 mmol) was added. The mixture was stirred overnight at room temperature.
After removal of the solvent, the material was dissolved in CH2Cl;, washed with
saturated aqueous NaCl, dried over Na;SO,, filtered and concentrated. The

30 crude material was purified by flash chromatography on silica gel
(cyclohexane/EtOAc/28% aqueous NH; :90/10/1) to afford the title compound as
a white solid (190 mg, 70%).



The capacity of the conpounds of the invention to inhibit cyclic nucleotide
25 phosphodi esterases was eval uated by neasuring their I C50 (concentration

necessar Yywhzodkpit the enzymatic activity by 50 % . PDERQGEpiARibs.
PDE7AL were cloned and expressed in ijppect cells Sf21 using the bacul ovirus

expressi on system and we uses directly the cell culture supernatant as
enzyne source. The source of PDEl and of PDE5 were human cell |ines 30

(respectiveNIMR S MRS ! £ BPOMACHH), uam(y, el gas Hagn .
adenocar ci norrlril? Rﬁb%%g/ 07~g§(§ PCT/ EP( 12/ ()i ~] (U( gfi&lZB '?%'e;/hé\'ee’rizi(gtbfjai ned

parti al | y= @ Hei #d).0h0&rdahFdh2 e Ridige. 78ddudhs 8 Rt 28)), A2fo(sdh), 3.67a
- met hod adap . ke , Houslay M D. ' Biochem cal

Phar rracol@géﬁslléagg%%@l{?%%ﬁﬂ%@nﬁgﬁ Measur enent of the enzymatic
activity for the various types of PDE was then nade 5 according to a nethod

- adapted fromWJ. Thonpson et al. 1979, Advances in Cyclic Nucleotide
Research, Pigparation of example 54y G Brooker et al. Raven Press, NY. The

S The subdes Sollfign Hrd Clbrd 3 he - AR Bl Ne g £4°0 oy
1t o, 2Bty () o, 0, Ot st it o
order to %Fgfl?‘é&ﬁ# ﬁg&fié‘ﬁs ﬁ‘% g@ﬂ‘?ﬂ?ﬁu&ﬁ@%‘?a@i@ Q%%Qn%a%ﬂéi%%%d at 8
&t Teast Thred BLLEOTE: Kok ehOar bha et eobtRidbraing MY nifroKlte Filutpeap *3
and 510 Thpourédain(d\is) saterated eaquetuseNaHQO s soltioh arite extragtednith d2H3Clg
conpr i se. Bas (KA QSRS WasTadh Wih GBI BgUBeIa AL roidtie e ©
ﬁﬁtﬂi:)\é(ral %gg%g%ggmf EltSiedBERd €8AceMrdtBE. Re TRldO MA18ri4iIaRhE pukitiédbyiash
( NM 150, O¢hp6tatographg, a2 gell &y tioherane FOAsMNHOES6 tn eeds) 09®16/1 towd
02/ 17~7s75/3?)71t )9topa cér F; é/t‘tlle?’(i:(?ﬁwpound as a white solid (21 mg, 17%). mp = 135-
15 137°

'H NMR [(CD3):S0] & 8.80 (brs, 1H, NH), 7.46 (d, J=7.7 Hz, 1H), 7.29 (d, J =

7.7 Hz, 1H), 7.00 (t, J = 7.7 Hz, 1H), 2.96 (s, 3H), 1.96 (m, 4H), 1.66 (m, 2H),

1.56-1.39 (m, 4H).

20 Example 51
8’-Chloro-6'-[4-(4-pyrimidin-2-yl-piperazine-1-carbonyl)phenyl]spiro[~
cyclohexane-1-4’-(3’,4’-dihydro)quinazolin]-2'(1'H)-one
X1= CH, Xz2= C-[4-(4-pyrimidin-2-yl-piperazine-1-carbonyl)phenyl], X3= CH, X4= C-
Cl, A= cyclohexyl, X= NH, Z= O, Y= NH

25
To a suspension of Example 32 (185 mg, 0.5 mmol) in toluene (10 mL) was
added thionyl chloride (0.19 mL, 1.9 mmol, 5 equiv.). The resulting mixture was
heated to reflux for 2 h, then concentrated under reduced pressure. To the
resulting solid in toluene (4 mL) was added triethylamine (0.15 mL, 1 mmol, 2

30 equiv.) and 2-(1-piperazinyl)pyrimidine (100 mg, 0.6 mmol, 1.2 equiv.). After
heating to 80°C for 1 h, the mixture was diluted with dichloromethane and
washed with water. The organic layer was concentrated under reduced pressure
and the resuiting solid was purified by flash chromatography on silica gel



These results show that the conpounds of the invention inhibit PDE7 at very
| ow concentrations, with sone |1 C50 values |ower than 100nM The results of

t he assay, h,other PDE (1, 3, 4 and 5) show I C50 val uperi or
to 1 NM o\?oe"\gmlhlb pM 5 It denonstrgyes that conpounds o?%%ﬁe} %/ﬁj\}efltlon

are strong and sel ective PDE7 inhibitors. WO 02/ 0p75-4 PCT/ EPO2/113;9.t |
51 5 dains 1. Conpounds having the following formula (I), (Il) or (IIl},

AAAX &Hzé&/kﬂe@ﬁ 9”ﬂ/3°)l Kygw?é 21 Pmb(81% Vield) st tHé tMeXz%?ﬁifou\ﬁdZés wifteN Z1

(1) in WhICh a) and X4 are the sane or different and are
sel ect ed $alighmp = Iﬁ71p@ow ded t hat not nore than two of the groups X, X2,

e X KT OTSB 3L 388 ETRL N BLEERET 208 Bran 5g )8 W o

Iower al kg oyHz, QH?S'BMH(@UWEI)b‘ﬁBQQ{sUI‘lHL)IbTSQVt(dt ga= @rs szstH)t BIGAA(bAi S, thne or
. several groups % lected from- a

si ngl & boNH), 6.4 (ted aﬂl@%@né H) §vﬁs7r-3éa7k@ﬂy35he1 @9 1 ﬂ)\ﬁér ('BJ R5hy1.dAdm,

optional | (g p 2 heteroatons chosen fromQO, S, S(=0) S02
or N, , ?;Hs (r:l'ar (q\rjll gf@n}r{s\’o Q"ﬁﬂg@é groups bei ng unsubstituted or substituted

w th one or several groups, identical or different, selected from SR6, OR6)
NRsR , = =S or =NR6 in which R6 and R are the sane or different and are
sel ect ed m&&@ogen or lower alkyl, and, - RS is selected fromaryl)

het er oar ygs.c I w)o wWth 1, 2, or 3
het er oat o?ns @%ﬂggﬁ @”@%ﬁiogaﬁg%m ng{ ?%’*’é@‘g ‘g;(acIa@é )opt [ onal ly
i nt ertQpt pﬁenyt]hpﬁ()['-@yctbohewane 1-4'43’, 4’r-dmy|deo)qwaamlm]e2f() ‘H)-aneom O, S,
S(=0, SO
(=0 %1— C 0143 orphg in- L}L yl-ethyl)-piperazine-1-carbonyl)-phenyl], X3=
CH, X4= C-CI, A= cyclohexyl, X= NH, Z= O, Y= NH

To a suspension of Example 32 (150 mg, 0.4 mmol) in toluene (2 mL) was added
15 thionyl chloride (0.06 mL, 0.8 mmol, 2 equiv.). The resulting mixture was heated
to reflux for 2 h, then concentrated under reduced pressure. To the resulting solid
in toluene (2 mL) was added triethylamine (0.11 mL, 0.8 mmol, 2 equiv.) and 1-[2-
(morpholin-4-yl)-ethyl}-piperazine (64 mg, 0.3 mmol, 0.8 equiv.). After stirring for
2 h, the mixture was diluted with dichloromethane, washed with water and
20 washed with a 1M aqueous solution of sodium hydroxyde. The organic layer was
dried over sodium sulfate, concentrated under reduced pressure and the resulting
solid was triturated with ethyl acetate/methanol to give 106 mg (50% yield) of the
titte compound as white solid. mp = 264°C
'H NMR [(CD3).SO] & 8.53 (br s, 1H, NH), 7.75 (m, 2H), 7.65 (s, 1H), 7.60 (s,
25 1H), 7.43 (m, 2H), 7.17 (br s, 1H, NH), 3.53 (m, 8H), 2.50-2.36 (m, 12H), 1.84 -
1.78 (m, 6H), 1.63 (m, 1H), 1.56 (m, 2H), 1.29 (m, 1H).

Example 53
8’-Chloro-6'-[4-(4-(2-morpholin-4-yl-2-oxo-ethyl)-piperazine-1-carbonyl)-

30 phenyl]spiro[-cyclohexane-1-4'-(3' 4'-dihydro)quinazolin]-2’(1’H)-one
X4= CH, X»= C-[4-(4-(2-morpholin-4-yl-2-oxo-ethyl)-piperazine-1-carbonyl)-
phenyl], X3= CH, X4= C-Cl, A= cyclohexyl, X= NH, Z= O, Y= NH



WO 02/117-475 PCTI EPO2/ 11359-4 151 these groups being unsubstituted or
substituted with one or several groups selected from @ het eroaryl or

| ower al kyb o2@bé7enal |y substituted with @B; in which Re1/ERR/4Ys6y t he
same or different and are selected frem5 - hydrogen, haI ogen, NO2

SO3H, P(=0 (OH) 2 - OR2) OC(=0)R2) C(=0)0R2, SR2, S(=0)R2, C(=0O - NH-SOZ CH3,
NR3R4, Q R2, O NR3R4, NR2-Q NR3R4 or NR3-Q R2 in which Qis selected from

C(=NR), ch?@)susﬁén&m(bf ES@n |8328(1~‘59' rﬁgt@q rﬁﬁﬂic}i: ngu%ﬂ@rlz rﬁm w§9%%'p§d°f

| ower al k and R3 and 4 are the Sane or ferent are selected 10

from - Hf mndb@hiorldenemm 8 nupol, @neduiy.) |'ﬁberre$mtumginvwhjne @asheatéd- ar yl ,

: het I ' int ted wi th 1
> et er oapgonuxfot S B oo RRble Fac 3htd REshran e pabBastias
opt i onal lig toloeae r(ﬂmle)OWa\s bldéd #@thpaming (0.11 eRL,D.Behpopat @cﬁiﬁv‘}'&ﬁEWEtV om G,
S, S(=z0,, S02 or Is sel ected from(CHZ)n | ower al

inter pupt‘@ﬂ’%%‘ﬂ”‘d)’]‘é aﬁ@%r'@&fﬁhﬁ%@l d3Pemrgf Pmnmoks 1o aquiy. bv@&fﬁel’a‘ﬁﬂmngl or
| ower 2l kyathight, 188 mtRERIa 8IS A NP, WS WP AU RGO

al kyl , are sarré or

sel ected Wasl'nadwwathogaatmatéquuebmnltmbhydaf sodiami bicarbdnztegthe sey&6t ed
fromO, t hese arou be| ng unsubstituted or substituted with

one or silég‘? Waﬁr({gw-soﬁ%rl gedide sy niTakeq Under sedinedoriessrs ard3H,
S02CH3, aﬁe%s@m%'é‘oﬁeaﬂ% u%_tﬁél l@%k(ﬁg@@@tat&nﬁhgﬁol M@?B{eﬂ (”\'gfg] 556 R~

C(=O NR6R or S02 are the sane t and
are 46 ecytield) of e titkedeagpound ab oviete solidy mpos23®M@I Ly substituted with one

or 1 over S RIR TsionsSal 5 HBS Brs ™. Shay 674 (K5 dnomz, S@S&R%@%Sa Mt he
ni trogen AgeMs! ‘i’H‘l"”T alzt @heﬂ-% H2 Irﬁrﬁ]i?)d 7.FR FQrmapﬁr)bfs%aB ef;fﬂé)' o

het erocyclic ring, may contai n ‘oné o two he atons’

O S, S(=p0 (sozH)m BI-‘a?ia (whibth), tby (e 15H)b$1:55t(m @HNi1t30 (m, ‘Mﬂ)
02/ (17-475-4 PCT/EP02/(1359-t 182 - (CH2)"-(b5, in which n is an integer
selected fromO, 1, 2 and 3, and @ is a 4- to 8-nmenbered heterocyclic ring

whi ch gmayEgsnbfd §40ne = or two heteroatons selected fromO S or N and
ERgiblh 2

whi ch may ituted with a lower alkyl, or, 5 - a |lower alkyl
opt i onal |§/-@hb§01ﬁ'1ﬁ4dd (ﬂkhydmy-ethaxw-etlﬁ{l)smpﬂaﬂheoi ~catehyl)n whi ch R and

R' t ff t t f - | kyl
bt | onal (BTl shc ik and fr B ARV ar ok reRain 2 (0H)-onen "or ' | ooy
| kyl 1

e o CHANG C 140G RIS ISR Sty PR AOT EADER R BRAY, o e.
one or twésheHeXea ol '%%W@Dbdxsﬂrﬁml\tbl L6, e Nbr, - when X~ and X2 both

represent CGR, the 2 substituents R may formtogether 15 with the carbon
ato to which they are attached, a 5-nenbered heterocyclic ring conprising

g) mxt |r gggT% ?tmggaﬁﬁoﬂwlmlgﬁﬁg (gg?g@tée%ﬂ;rﬁm)tlﬁ%ﬁ@h@qtzﬁﬁu‘WQ&a@de@ or N
thionyl chloride (0.06 mL, 0.8 mmol, 2 equiv.). The resulting mixture was heated
to reflux for 3 h, then concentrated under reduced pressure. To the resulting solid
in toluene (2 mL) was added triethylamine (0.11 mL, 0.8 mmol, 2 equiv.) and 1-

25 hydroxyethylethoxypiperazine (77 mg, 0.4 mmol, 1.1 equiv.). After stirring for 2 h,
the mixture was diluted with dichloromethane and washed with water and washed
with a 1M aqueous solution of sodium hydroxyde. The organic layer was dried
over sodium sulfate, concentrated under reduced pressure to give 0.06 g (29%
yield) of the title compound as white solid. mp =100°C

30 'H NMR [(CD;);SO] & 8.53 (br s, 1H, NH), 7.75 (d, J = 8.0 Hz, 2H), 7.65 (s, 1H),
7.60 (s, 1H), 7.43 (d, J = 8.0 Hz, 2H), 7.17 (br s, 1H, NH), 4.58 (br s, 1H), 3.59-
3.39 (m, 10H), 2.45 (m, 6H), 1.88 - 1.77 (m, 6H), 1.64 (m, 1H), 1.54 (m, 2H), 1.30
(m, 1H).



20 - hydrogen, CN) OH, NH2, - lower alkyl, |ower alkenyl or |ower alkynyl,
these groups being unsubstituted or substituted with cycloal kyl optionally
i nterruptgd Woblyst or 2 heteroatons chosen from O S) S(=Qky/rpdZozo4 N

cycl oal kenyl optlonally interrupted wygh 1 or 2 heteroatons chosen from O,
S, S(=O0), S02 or N, aryl, heteroaryl, 25 OR, COOR~ or NR-R~~ in which R
and R~~ are the sane or di fferent and are selected from hydrogen or | ower
alkyl; c) Yis selected fromO S or NR2) in which R2 is selected from
- hydrogen, CN, OH) NH2) 30 - |ower alkyl, |ower alkenyl or |ower alkynyl,
t hese gro_p_m_&, unsubstituted or substltut ed with) cycl oal kyl optional ly

. interruptgd or 2 heteroato S 02
cycl oal ke y?%PFBH&[WF'PE‘Fé?Pﬁ& gg(inqﬁ Sril‘ﬂmﬁ"m'f’@?Bg 3%“&' '“F'r om O
S, SU=0)) foRIf) Dy =Bh I X,=M, X 201y X,=C U0 Ayelohesyl XPEINEPRLIGRPY- ¢ 1a3
- OR, or i n which nd R are thé sane or different and are
sel ectfed YFbi hydr ogen or Iovver aI kyI d) Zis chosen fromCHNO2, O S or
NR 3 in which R3 is selected from 5 - hydrogen, CN) OH, NH2, aryl,
het eroaryl, cycloal kyl optionally interrupted with one or several

het er oat opregtatic@of 8'00hIGro-2 - (ﬁ'Qﬁ@ etHRig-athyiminy)sbreickelorbxams-topal | y
interrupted wth one or severa eteroatons chosen fromQ S, S(=0, S02 or
N, C(=0) R3.4-ditwvdropuipazalinglginterngdiate 4lower al kyl, unsubstituted or
substituted with one or several groups which are 10 the sane or different
and which are selected OR 4, COOR or NR4R S; R4 and R 5 being

i ndep‘ﬁ)wdeAp d;qlhuﬁc? ef texcdnfplent hymmgmnnlpohs g\r):am pﬂdsphbnmr oxRMonr:cuj(RnﬁL)Af
together wwth, the I Tro n atomto I C t -t
8- morbor eﬁo’Pﬁét’\é'?Q)&(}G&Q?g&ﬂn@gmHQW I f&%@ﬁ%%ﬁ% fe? ﬁﬁwr hepsRoling
chosen fr &m egpf?la th@hbWu?%x%fgéﬁdé W %B%@gh@%f"re@ddéﬂl) or,

15 - Wnen rm toget er a group or a
-C=C g¢r oupressume?ﬁhé r&sndueRQNaslctaKen smNa FE®H R4 0amol )R @miney a‘cetaidemgia he_r a

-CH=N- graq r-a ro e) Z en fr
whi ch R ~dipihi acaatér T S rponasaaded S8 TE elRacinip g plied™ "
h dr t I lg | {
o7 s oL PR EH B P StlyralE iR gt o “*"’W‘“‘”“O% WEfS PO i o
optional | 1ay|ens wermpeparated rtherae;ueous@mertmlunguem@addhneecﬂmg@wnmr@lrh@lg S) 25
S(=0 N NR 4R S, OR
ugs u%)st i tﬁp Qﬂ]b'gég %TQ?U %\?[g Wers vaghed, 3[5'69“"5? oﬁﬁg\gg?ﬁh‘fiﬁ%ﬂoﬁ AW or 4,
amnd 4 O chicetftrated Rife 2RISR atERIdas Passed by Mashyshresefogtaphp varsilday| |
gel (cyclohexane/ EtOAc/ MeOH: 80/20/5) to give 0.43 g (96%) of intermediate 4.
20 'HNMR [(CD3),S0] 8 7.12 (d, J = 7.5 Hz, 1H), 7.04 (d, J = 7.5 Hz, 1H), 6.70 {t, J
= 7.5 Hz, 1H), 6.46 (brs, 1H), 6.08 (br s, 1H), 4.48 (t, J=5.3 Hz, 1H), 341 (t, J =
5.3 Hz, 2H), 3.32 (m, 6H), 1.72-1.56 (m, 9H), 1.22 (m, 1H).

Preparation of example §5

25
A solution of intermediate 4 (0.436 g, 1.29 mmol) in a mixture of isopropy! alcohol
(10 mL) and 3M aqueous HCI (4 mL) was refluxed overnight. The reaction
mixture was allowed to cool to room temperature, was concentrated under
reduced pressure and taken into CH;Cl; and an aqueous saturated solution of

30 NaHCO;. The layers were separated, the aqueous one being extracted three
times with CH,Cl,. The combined organic layers were washed with brine, dried
over NézSO4 and concentrated. The crude material was recrystallised in EtOAc
to afford the title compound as a white solid (0.07 g, 23%) (purity = 95.4%) mp =



R4 and RS) andlor, R6 and R', together with the nitrogen atomto which
they are 30 linked, can forma 4- to 8-nenbered heterocyclic ring which may
contai n oRg Q74P heteroatons chosen fromOQ, S or N, andpghy h/ﬁlﬁh be
substituted with a | ower al kyl; WO 92/ 07~75. ~ PCT/ EP02/ U3S9~ 1 S-1 f)

is a cycle chosen from Az Aa ArA~As A, A-A2 Al A~-A2 A ~ps A, ~s Aor, in
which) - A, A2, A4, A5 and A6 are the sane or different and are sel ect ed
fromQO S97B1@°A(=0)) SO, S02 or NR 8 in which Re is selected from -

hydr ogen, cloal kyl optionally interrupted with one or
sever al 1@&@[@@@ ﬁ@s‘%ﬂ 518r(gfnso1 HE,7.82 1H$072¥6r(d N = é1hzall k‘lénZ/ R3
. optional Iy iyateknupt one e rQ has )
S(=0. s b R, B TR AT ERE B 7 O Sl e08 (et o1
het er oary1 ’,B?-dy4ﬁ (m| 84). optionally interrupted with one or several
. het er?aatoms chosen fromO, S, S(=0, S02 or N, cycloal kenyl optionally
interrfupted with one or several heteroatons chosen fromQO S, S(=0, S02 or
N, CN, NRERHple@EeEO NR 9R2, OR 9, C(=OR 9 or C(=OCOR 9 in which R9 and
R2o0 15 ar'€_|'déLnr|—caI or different and are sel ected from hydrogen or | ower
al kyl ; - YChlorespirefcydlohexane1-8-(5510Hihprdropd 2:4]1802zolof3.4- R e when A
and/ or Aé Jar éé '_OE or when Y is Oor S) wherein R8 is as defined above; -
* repres d B8 bon at om which is shared between the cycle A and the
backbone 0 [ aRGE oR_At ofN he cycle A
IS unsubsftg}*ﬁgl?e(g gﬁagﬂbgtgf%tgg %Ht?l@ égrn éeggéc])aggiﬁ ﬁezgtp?ggl Nor di fferent,
sel ed0ed Y#Mih | oner al kyl optionally substituted with OR2') NR2' R22) COOR2'
or CONR2~R22, |ower hal oaikyl, CN, F, =0, SO2NR 9R2, OR 9, SR 9, C(=OOR 9,
C(=0)NR 9R2 or NR 9R2 in which R~9 and R2 are identical or different and
are sel egee a?éilohrdfra mesx@@ tofeyclonRane ! kol 3uptdiRydrol qumdeshin with
OR2', NR2' COEI ll@%22 in which R2" and Rzg are |d§n??gal or
di fferenth)@rﬁ@l'a@e sel ect ed from hydrogen or |ower alkyl, and, R 9 and R2)

a0 of TR con TP xR 1501 g 648141 PUBRoSH RS DIRHBOR RIS s
PCT/ Hg( 126&%&@ NasGO; (2810257 AimdING Kestkd ah9500If6N4 doRirs Rfterdoafigt , nay
be |i nked 3 or 4 carbon atom chain which may be interrupted with 1

hﬁt er oat dé FORBY tampe@ire, the phospheius exshlansst wa§ rempyednunder teghcedo of
t
®, 3 OUireburg e siad waSieRRH 1A, EIHHG MY LA PBRR W shetR 02t o

- the ¢ 0€es no nore t at ons
hybri di zahi watest @hd;) was added and the resulting mlxture was refluxed overnight.

CHxCl; and a saturated aqueous solution of NaHCO; were added. The layers
20 were separated, the aqueous one being extracted three times with CH>Cl,. The
combined organic layers were washed with brine, dried over Na;SO,; and
concentrated. The crude material (0.43 g, 91%) was used without further
purification in the next step. 1H NMR [(CD3),SO] & 7.12 (d, 1H), 7.08 (m, 1H),
6.75 (t, 1H), 1.83-1.60 (m, 7H), 1.47 (m, 2H), 1.25 (m, 1H).
25
Preparation of example 56

A solution of 8'-Chiorospiro[cyclohexane-1-4'-(3',4'-dihydro)-quinazolin-2'-yl]-
hydrazine (0.58 g, 2.19 mmol), triethyl orthoformate (1.82 mL, 10.95 mmol) and
30 H,SO4 (0.05 mL) in butanol (20 mL) was refluxed for 24 h. The reaction mixture
was allowed to cool to room temperature, was concentrated under reduced
pressure and taken into a mixture of CH,Cl, and an aqueous saturated solution of
NaHCOs;. The layers were separated, the aqueous one being extracted three



- when Xis O X2 is not CGR in which R is 10 - a thienyl substituted

with CN or with CN and CHs) - a phenyl substituted with CN, ClI, NOZ or CN

and F, - @Qo‘z/o'ﬁﬁ?r their tautonmeric fornms, their racem c plgiEPa08s03 hei r

i somers and their 15 pharmaceuti cal |l yjacceptabl e derivatives. 2. A conpound

of formula (I1l1) or (Il1l) according to claim1, in which, a) X~-, XZ and X3

are the sane or different and are CR, in which R is selected from 20 -

hydr ogen, tifhak agien CHS!,. SQ?d*coﬁi%edC@an% eftRder&EdShedCMR brifeOdfied

CONR2R3, S02CH3, S02NR2R3 in which and are the sane or different and

are sel ec®¥ql N3P and eereenirateduihe enudglmateriabwap recrystallizedin &dOhict th

. hal ogen, . C(=0) NR6R in which Rs
and R aréﬁ{?rﬁgﬂggwg%p@%ﬁPﬁgt?dsoél?gagﬁgc%@é)25 from hydrogen or | ower

al kyl , anfpuriRo=8066%R) mg as@37HZF0°@.th the nitrogen atomto which they are

- linked, can forma nbered heterocyclic ri ng;d- | ower al kyl, | ower

t

4- to 8- I
al kenyd orH IWBr[(%DMQf,@ Q-ﬁﬁé@ Yri¢lip8. Meisnd HinE. 880t dted-91 .GdBsiH.ut ed
ith 1, 2 t f hal_ S , N ,
Soonkara b PO R PRSP 6 R A e W R R Al R TR s

are sel ect&@ (i,ofH)aydrogen or |ower al kyl, and, WD 02/ (17-475

PCT/EP(12/ (135~-4 1 SCr R3 and R4, together with the nitrogen atomto which
they are linked, can forma 4- to 8-nmenbered heterocyclic ring; - the group
X5-R5 in phigibie57X° is selected froma |ower alkylene or a single bond,
and, 5 - ggﬂﬁ'@?e;ect ed from phenyl, pyridyl or indolyl, these groups being
unsubkl i t 9-B8Hlarospirbftyiclohexhne-145’ 'glih -Hl, 2 ditoiapolof4)3ect ed from @B,

het eroaryl_or. |ower al kyl optionally substituted with @ in which @B is
sel ect ed ﬂwﬂﬂﬁlﬁgen, CN, S03H, N2, CF3) OR2, OX(=O Rz, C(=O) Rz,

C(=0) ORr2, ERE X N3 R . = 3R4pral —%%R = -ch R2, R3 and
R4 are thg&@gwlgﬁdi ’exrzent 'g%dégfgeggﬁggt%ﬁ@?rom " *hy r’\(l)\gg, | ower al kyl
unsubst it NCHtFMIN substituted with one or several groups selected from

hal ogen, OR6, COOR6 or NR6GR in which Rs and R are the sane or different
and are selected from 15 hydrogen or |lower alkyl and, - R6 and R ) andlor,

R3 antl RATol 9aiiin 6t BOHRSroShiG(RABneaRtE-A o (L LiRyAY -8lRakbRKkedyl.can

forma 4- to 8-nenbered heterocyclic ring, whi y ‘contai n one or

het er oat ohydraginec{G:3b 1; dn3Z2ommolrand, trigthy! virthoformatebd . 2 olst 7.22tramhol)i inh 20 -
4- to 8; d_het liec, & i t ai or t

et er oat ofErel A8 1ty WS saeckFish of o i) M S0 Bsd Srti Y Foom

| over al ktémpé}’éturelf@ir Equa&a@bhuéerﬂmté@@abbv rédlved pressdrenbhd tAlRn intdRaR"

=ONR R'" or COOX which R and R' are the sane or different and are 25
sel ect ed fixiure ofiChlCl; and an aqueous saturated solution of NaHCO;. The layers

20 were separated, the aqueous one being extracted three times with CH.Cl,. The
combined organic layers were washed with brine, dried over Na,SO4 and
concentrated. The residue was taken into butano!l (10 mL) and refluxed overnight.
After completion, the solvent was evaporated under reduced pressure to give a
mixture of 9'-Chlorospiro[cyclohexane-1-5'-(4',5'-dihydro)]-[1,2,4)triazolo[4,3-

25 alquinazoline and 9’-Chlorospiro[cyclohexane-1-5’-(5',10’-dihydro)]-
[1,2,4]triazolo[3,4-b]quinazoline as a 88/12 ratio. Crystallization in CHCl, afford
the title compound as a white powder (0.045 g, 43%).

(purity = 97.2%) mp = 285-287°C.
'H NMR [(CD3),S0] 5 9.14 (s, 1H), 7.55 (m, 2H), 7.46 (s, 1H), 7.35(t, J = 8.0 Hz,

30 1H), 1.85-1.64 (m, 7H), 1.50 (m, 2H), 1.23 (m, 1H).




- lower alkyl optionally substituted with OR or COOR in which R is hydrogen
or | ower alkyl and R and R' together with the nitrogen atomto which they
are |inkeg, £539,3p forma 4- to 8-menbered heterocyclic “PQQ'/EIWE'/hfﬁb-I may
contain one of “{wo het eroatons sel ectjgdd fromQ S or N WO U2JUr. 17S. 1
PCT/ EP02/ U3S9.1 1a7 b) X4 is CGR in which R is selected from hydrogen)

hal ogen, CN, N02, S02CH3, SO03H, CH3) CF3, OR2, SR2, NR2R3, COOR2) CONR2R3

or SOZNWW R2 and R3 are fthe sane or different and are sel ected
from hydr f fower alkyl; c¢) Xis NH, 5d) Yis NH e) Z' is chosen

]1: ;gnn; NR G%Wbﬁmndxdﬂe@l -9Mi_3’§4 ’-daic_ﬂcl)‘ftgy4mmR @,3d4ﬂghm;|@MinMd6&l)eoml ect ed
_ - . - r |

unsubsti t q l’)%n%&z?é&%de—t&} Xs%‘?%‘r ?Cg%'enséﬁ;gfb@ %010 from

OR 4 or NZ S, R4 and R S being chosen from hydrogen or |ower alk

yl,
.and, R4 an@ﬁR’S andlor, R6 and R', together with the nitrogen atomto
Wmchﬁhey are linked, can forma 4- to 8 nmenber ed heterocyclic ring Wmch

T o e S sompoiPolFa PR pPEb B OB B (A T
A-Az A~A~{7\2u§ 4\-}, %67 mm6|)%6l9ﬂ5ho %rlcaﬁ%gﬁﬁg)é’ﬂd@ PeloRexarichet (099 paTe OF

di fferent sel ectedfrom - carbon atom “unsubstitu ed or
subst it ut && equin).1The crudgr product waerwnﬁad bwﬁlaﬁhfm@ﬁtogrgehb@ﬂe&mqar@ﬁh | ower

s Ui e GRehpRons B 1Y A7 B BoRMex b RRERGREn W RGRhe R oo/ or V.

25 - 2 at gl cOipblRd G¥H white svid ¢4 mige 19%0ieRY)] t98.8%y. be |inked by a 2
3 or 4 carbon aPom chai n; provi dg)gi ge X i/ Egt(pﬁ'grpe tha% one of t he éooups

/14- , A2, A% NMR{DAZSO] MIZ%%@UL&IW Mﬂ))réé&w(tbf&nwkw'@nsaﬁ)(ﬁ 189, 7.3
121077s. 4, PET/EPQ2I 0359 di 81 = 0.0 Hz, 1H), 6.70 (br s, H, NH), 2.33-2.20 (m,

2H), 1.89-1.78 (m, 4H), 1.68-1.41 (m, 4H).

15 Example 59

8’-Chloro-5’-methoxyspiro[cyclohexane i i i 1’H)-
one

Formula (1): X4=C-OCHa, X,=CH, X3=CH, X4=C-Cl, A=cyclohexyl, X=NH, Z=0,
Y=NH

20
Preparation of (2-Chloro-5-methoxy-phenyl)-urea (intermediate 5)

A solution of 2-chloro-5-methoxyaniline (5 g, 25.76 mmol) and potassium cyanate
(5.22 g, 64.41 mmol) in a mixture of acetic acid (125 mL) and water (12.5 mL)
was stirred at room temperature overnight. The solvent was evaporated, and the
26 residue taken into a mixture of CHyCl> and an aqueous saturated solution of
NaHCO;. The layers were separated, the aqueous one being extracted three
times with CH,Cl,. The combined organic layers were washed with brine, dried
over Na,SO, and concentrated. The crude material was purified by flash
chromatography on silica ge! (cyciohexane/ EtOAc/ MeOH: 80/20/2) to give 2.06
30 g (40%) of intermediate 5.
'H NMR [(CD3)2S0] 6 7.97 (br s, 1H, NH), 7.85 (d, J = 3.0 Hz, 1H), 727 (d,J=
9.0 Hz, 1H), 6.54 (dd, J = 9.0, 3.0 Hz, 1H), 6.4 (br s, 2H), 3.71 (s, 3H).



3. A conpound of formula (1) in which X~) X2, X3, X4, X, Y, Z and A are as
defi ned |n cIalml 4. A conmpound of fornula (I) according to claim3 in
which 5 {gg and X3 are the sane or different and ar @& oznishy Whi ch
R is sel ectedf - hydrogen) hal gggn, CN, SO3H, NO2, CF3, OR2, SR2,
NR2R3, COR2, COOR2, CONR2R3, S02CH3, S02NR2R3 in which R2 and R3 are the
sane or di fferent and are selected from hydrogen or |ower al kyl optionally
10 subst i Prepaeationtdf Bhanggled9 CN, OR6, COORS, NRsR , S02NR6R or C(=0) NR6R
in which and R are the sane or, different and are sel ected from Q%drogen

or |ower Bx&pple 39 wasmgreparpdraccordige e Sroterels usingrintere\gsiatadrh 9.4t 9ki ch
. th I

al kol - § otE Rolgosghicfit facla (13 O AR eRheaghERg paE ol LT Pk o or
substi t ut eﬂewcomp]enoz dce vasr adqbsd stéﬂeepte@daltrate)maaafnmqed arﬁmwéﬁb@hl withR2,

G ot Covalee e tasrde VAS oy arUEed 6 ethariat o SRl thefits tompRand g Ra)

toget her ué BiwRIREPEWEEO@EH gaT SR JiSldMPusrily DBBAYY @ipl pEgd)ogmeedorm a 4- to
8- rrerrbered hete'ror(): clic rlﬁg - )t' Wg?ou}n X5- R5)r|r‘1)wh|c - X5 is selected

froma | ovbéNMRI{QQ@ﬁe'S@] d3d.%3 (hylse 1Y), &Y, (d, JRE8i9sHz,e1 h); 17620 (bchrmphenyI

pyri dyi A se g t d ted with
2 INEDoBBE v Ep ity Ul BT Rrto2 A ZaR (ontd: AT Ak oAl y
substitut g3 b WMaeqhh. @) §.23¢4 98t/d 1Hpom - hal ogen, CN, SOBH
NO2, CF3, 032 g&z’o%, C( Rz) _0)0522, il\—lp-l-C( =0 R2, NR3R4, S02NR3R4 or
C(=ONR3R4 i n which R2, R3 and R4 30 are the sane or different and are

sel ected érom 6 EBydrogen, | ower al kyl unsubstituted or substituted with
one or se ups sel ected from hal ogen, OR6, COOR6 or NR6R in WO

112/117. 78 gd’ Wﬁéﬁ%&%l&éﬁ(aﬁﬁ% -nh(':ﬁ,la'Bﬁx@d}g&:naiaud]@%ﬁﬁ@ner
di fferent € sel ec rom nydr ogen or Tower a and R)
andl or, RBoemdlarl); X agdt, Me=Chl, th= Flrbohrcyslanaxyb W"dhzf(ﬁey =NHe

Ilnked) can forma 4- to 8-nenbered heterocyclic ring, 5 which may contal n
one or two heteroatons selected fromQO, S or N, and which may be

subst{g ut peepMratibn of 254HifluoPo n@n%@ phtémiclistewsl ic ri ng whi ch may contain
one or two heteroatons selecte S or N and which may be substituted

with a | ohera selution ob2,5- q(ﬂuorcwheawelsogyatwe 6boi 64 W@msﬁe rﬁhy@@f%af\h R,

grRleR'seI ecﬁaadhlﬁr)%n GJC ?da&i \#hgé‘? gﬂll'(&flg %‘F%‘gl y sugﬂfd @dt f?bﬁntCRag(rj

COOR i n WhiiathreR wéas I§rri‘edjrf©|gelm Qﬂlolmr@rthel feﬂhpa'aﬂ.lreRto gk up dgetditﬁm with
the nitrogen atomto which they are |1nked, can forma 4- to 8-nenbered

het er ocyclaraperiatiye, Wen Woﬁﬁwt&’ﬁﬁ@ Mindlesfedyeed Rsesrirre, kesntta arater 88df r om

O, 585, " oy e i wip ARRESHASIE AVIFERORE rmeen
S02NR2R3 - undedvedaced Mﬁt@gwetm mgrt87 %) oflirftéenediatesdid are sel ected from

hyd |
YArogen O MR [(CD:80] 8 8.53 (br s, 1H, NH), 8.02 (m, 1H), 7.21 (m, 1H), 6.72 (m,

1H), 6.29 (br s, 2H, NH>).

25 Preparation of Example 60

The title compound was prepared according to protocol A using intermediate 6
(740 mg, 4.3 mmol), polyphosphoric acid (20 g) and cyclohexanone (0.70 mL,
6.75 mmol). The crude product was purified by flash chromatography on silica gel
30 (CH.Cl,/MeOH : 100/0 to 95/5) followed by recrystallization in toluene to give the
title compound as a white solid (28 mg, 3% yield) (purity 99%) mp = 194-195°C.



c) Xis NH d) Yis NH, e) Zis chosen fromO S or NR3 in which R3is
hydrogen or CN, 25 f) Ais a cycle chosen from A2 AA At A Az A~A~Az A . As
or, , in 09}3747,4A , A2, A3, A~ and A5 are the sanme or dlpkgﬁfpﬁﬂhh%d are
sel ect ed *™a carbon atom unsulsfituted or substitu

groups, |dent|cal or 30 different ,selected fromlower alkyl, OH or F, or
WO 02/ 07-47s PCT/EPI| 2/ 0359. 4 IIiO - an oxygen atom - * represents the

car bon_at N HE0 S, SOPS 9D R es ¥

contai ning X an orﬁ?Y; - g atg;r?s’oﬂ'm-@' 2yﬁ Enﬁﬂq&/n ﬁ?%llr)%qr%t%qghj acent

may be fi(mketHpy2.612Zm, 2y, 1486 17 tran4HY),0m6dham,nTHprbddded 2Hat1. 18 (mot nor e
. than one gf, the groups A, A2, A3, A4 and AS sinultaneously represent an

oxygen atom 10 5. A conpound of formula (1), according to claim1l in
whi ch, X~, Xz, X3 and X4 are the sane or different and are CGR, in which
.R is selected from - QL, or |ower alkyl, |ower alkenyl or |ower alkynyl,

t hese Syr dExample 6} unsubstituted or substltut ed with 1, 2 or 3 groups Q@;

15 - the 0T Ok ) X=_1S S : -.a singl,e hand, - a
| over al k§Fete SOy e e X aner Lo . OV HIQIUIAZ O e zomQ S
and N 20 ond&d i s sel ect ed from aryI het eroaryl, cycl oaI kyl opt lonal |y
interrupted with C[= or with 1%({ or 3 heteroatom; chosen fromQ S,
s(=0), Soborsula(l)c t,=| LHoe XeFChipPia bl Ky=Critle Arapelebiexyl X=BH=EFQr with 1,

2, or 3 het_ [oat ons chosen fromQ S, S${=0, SO or N, or a bicyclic group)
t hese groups being unsubstituted or substituted with 1, 2 or 3 groups 25
sel ectted from @B, heteroaryl or |ower alkyl optionally substituted with @B;
i n which ar e the sane or different and are selected from -

hydr ogen, -i@R8 RER-S-eesiny phurea (20) Rz, SR2, S(=O)Rz,
C(=0) - NH S02- CHS NR3R4 30 QR2 QNR3R4 NRZ- QNR3R4 or NR3-Q R2 in which
Qis selected fromC(=NR), ¢{=0, C(=S) or SOZ, R is selected from hydrogen
or | ower Aldoptiomndf R2hldra-anktiRdanilime (1 gs 06 mmali) fanelr potssinch eyanatel ect ed

from - hydrogen
{14.3 % 176 mmol) in a mixture of acetic acid (340 mL) and water (34 mL) was

15  stirred at room temperature during 4 hours. The solvent was evaporated and the

residue taken into a mixture of CH,Cl, and an aqueous saturated solution of

NaHCO;. The precipitate was filtered, washed with dichloromethane and dried

under vacuum to give 12.6 g (97%) of intermediate 7.

'H NMR [(CD3).S0O} & 8.05 ( s, 1H, NH), 7.96 (s, 1H), 7.23 (d, 1H), 6.75 (d, 1H),
20 6.37 (brs, 2H), 2.24 (s, 3H).

Preparation of Example 61

The title compound was prepared according to protocol A using intermediate 7
25 (12.6 g, 68.2 mmol), polyphosphoric acid (150 g) and cyclohexanone (8.5 mL,
81.9 mmol). After completion, the mixture was poured into ice and water and
stirred 45 minutes. The precipitate was filtered and washed with cold water, with
diethyl ether and dried under vacuum to give 3.1 g of the title product. The
residue (100mg) was recrystallized in ethanol to afford the title compound as a
30 white powder (0.06 g, 17% yieid) (purity with HPLC: 99.9%).
'H NMR [(CD3),S0O] & 8.02 (br s, 1H, NH), 7.20 (d, J = 8.04 Hz, 1H), 6.89 (br s,
1H, NH), 6.57 (d, J = 8.03 Hz, 1H), 2.47 (s, 3H), 2.02-2.18 (m, 2H), 1.70-1.90 (m,
4H), 1.62-1.70(m, 1H), 1.1.48-1.60 (m, 2H), 1.20-1.35 (m, 1H).



WO 112107.175-4 PCT/ EPO21U3s9~ 111 | ower alkyl optionally interrupted with
C(=0, A-aryl, A-heteroaryl, A4-cycloal kyl optionally interrupted with
C(=O or widdéentsmn 2 heteroatons chosen fromO S, S(=0, P%OI%EIQn N, ,or

- cycl oal kenyl optionally interruptedyggith C(=O or with 1 P2M&%8r oat ons
chosenS5from O S, S(=0), S02 or N, in which- 4 is selected from (CH2) ~,

| ower al kyl interrupted with oneheteroatom selected fromQO S or N, |ower

al kenyl or | oweral kynyl, these groups being optionally substituted with

| ower al kytg gﬁ Eé NR R in which R and R' are the sane or10different and
are sele hydrogen or lower alkyl;- n is an integer selected from

© 0, 1, 2, @-Ohloto=6'L{ReSPhdl 0 stituted with 1 or
2 groupssel ect eg fr(om I ovve‘rmgl @Fét“ﬂa#mﬁgg%m%&eﬂ? {'édga SOZCHS
CF3, C( =0) fihydolayinazsln]-2¢RY-on& =0) R6, NR6R , C(=0) NR6R or 15S02NR6R , in
" whi ch gR6 R.d rdi ffer ent and ar esel ected from hydrogen or
| ower aI Ky I 'ﬁ?(@{]aI I(;ﬁs%%sr&? lr DORAYIRYL Xe=6H: Wo=Grolpscyeibbexydd from OR
COOR or I\RRQHI, A=GhiYeINHR and R8 ar ehydrogen or |ower alkyl, and,- R6 and R,

and/or, R3 and R4, together with the nitrogen atomto whi ch20t hey are
l'i nked, can forma 4- to 8-nenbered het erocycl ic ring, whichmay contain one

two het S, .S s02 orN, and which b
Subst 1t ot o % PomepRng A plenBSd koot 1 prniacht Bgdb & eied salutiomd 0, 1.

2 and 3, B (4 gi-4 még
onznqusmf 1y 0, o
trt ut a0

subs malk:b equiv.) an al 48R raquicbyb sohItlonrtﬁIHyyjrgmbﬁﬁ(; t ut ed
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subst i t utpsecipitate oS ﬁIter@@OR/ashedthblé WAith Wdﬁdﬂﬂw@ﬁ%tfpétﬂé?"ter ivd 30
(12/117- Ah(?% PCT/&POZ/ 1135% and R’ et her e nit rc%len ato
t o which -Brpmogeet M'éﬁlf@I@vﬁpae&ane-é-ﬂ&(gwmmo)mnmzmdmpm(th ng,
whi ch N 56. A
i ch mayneoy awt@%nef TIII@’Q:rEITé Fo‘?ﬁér?)rgﬁ]y? 8@%%’%&15@@9@0 %Emgﬁ % X4

conmpound of formula accor to cC

are flhe dwatedrwith fmermrmﬂmanco a@@ LR 9.11 mnvdli che Reqiis.)s B mpd ngL

or - lo r r al k t hese groups beln unsubstlt

subst i t\tljvt% 8%@)& 1% r% W%d%n%mtedd%mer?:@msedgpmm |takwrn||nim R3 10

and R4 ag f I m ,h dro en or | ower
ethyl %eﬁéﬁe% &Ieﬁ \ﬁi‘iI‘?'ItN]QHGe i€ HT. Zﬁ% rﬁq{‘%“’%ﬁ § washed nked.

al kyl; R3 and R4 toget wth e n| rogen

may al sotWI@EnWtih &thsdnaxmtatda teetsifiedictoc pHC 9ramt extrbittel thpde Qﬁi&saWﬁhoé}ﬁ |or t wo
heteroatgggtaz1 t ed fronio or N 15 - the gr’%&lg X5-R5 1 n which X5 I,
single b CPEIbé’é $LOfANIE Jayars, ware washadtree tiroes withiwster |ac|dgr oup,

t hes20 gr KRG ab@l aEnceREHRS] uha@%gara%& PPda it Pk BRI rhbsetial a2 1AIRS

sel ected from @, € sane or di

sel ect ed by regfystalizatiogen, tohtﬁr@g@glvel\lhel titlee combbyhd (202 m@:ﬁa%‘}?((p@tw
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30  Formula (I): X4=C-OH, X3=CH, X3=CH, X,=C-Cl, A=cyclohexyl, X=NH, Z=0,
Y=NH

The title compound was prepared according to protocol L. To a stirred solution
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15 X4=C-OH, Xz=C-1, X5=CH, X4=C-Cl, A=cyclohexyl, X=NH, Z=0, Y=NH

To a stirred suspension of Example 63 (10 g, 37.5 mmol) in trifluoroacetic acid
(150 mL) at 0 to 5°C was added N-iodosuccinimide (9.47 g, 41.2 mmol) in
portions over 10 minutes. The reaction mixture was stirred at 0 to 5°C for 2 hours.
20  The mixture was poured onto a mixture of water (700 mL) and ice (300 mL). The
resulting brown solid was filtered and washed with water (250 mL} followed by
heptane (4 x 40mL). The solid was pulied dry on the filter bed for 2 hours and
then slurried in a mixture of dichloromethane (30 mL) and methanol (5 mL). The
dark pink precipitate was filtered and washed with dichloromethane (3 x 20mL) to
25  afford the titled compound (12.2 g, 31.0 mmol, 83%).
'H NMR [(CD3),S0] & 9.10 (s, 1H), 8.25 (s, 1H), 7.81 (s, 1H), 7.18 (s, 1H), 2.70
(m, 2H), 1.95 (m, 2H), 1.75 (m, 3H), 1.60 (m, 2H), 1.28 (m, 1H).

Example 65

30 8’-ChIoro-6'-iodo-5’-methoxy-spiro[cyclohexane-1-4’-(3’,4’-
dihydro)quinazolin]-2'(1'H)-one
Formula (1): X;=C-OCHa, X=C-l, X3=CH, X,=C-Cl, A=cyclohexyl, X=NH, Z=0,
Y=NH
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Example 66
8’-ChIoro-6’-cyano-5’-methoxy-spiro[cyclohexane-1 4’'-(3’,4'-
15 dihydro)quinazolin]-2’(1’H)-one
Formula (1): X4=C-OCHj3, X,=C-CN, X3=CH, X4=C-Cl, A=cyclohexyl, X=NH, Z=0,
Y=NH

To a stirred solution of Example 65 (39, 7.38mmol) in NMP (60mL) at 18 to 20°C
20 was added copper (i) cyanide (555mg, 6.2mmol). The mixture was heated to
150°C for 4 days, quenched into ice/water (300mL) and the crude product filtered
off. The crude product was dissolved in EtOAc (500mL) and washed with 33%
NHj(aq) solution (2x 200mL). The organic layer was further washed with brine (2x
100mL) and water (2x 100mL) and dried over MgSQy, filtered and concentrated
25 in vacuo at 40°C to give the crude product (1.2g, 3.92mmol). The crude product
(650mg, 2.12mmol) was purified by preparative HPLC to yield the title compound
as a pale yellow solid (97mg, 3.27mmol, 4%) (purity 96%).
"H NMR (360MHz, o®-DMSO) § 1.29-1.43 (m, 1H), 1.50-1.70 (m, 2H), 1.73-1.95
(m, 5H), 2.25 (ddd, J = 4.5, 13.5 & 13.5Hz, 2H), 4.17 (s, 3H), 5.62-5.68 (brs, 1H),
30 7.25-7.29 (brs, 1H), 7.54 (s, 1H).
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Example 68
8'-Chlor_o-5'-[2-dimethylaminoethoxy]spiro[cyclohexane-1 -4’-(3',4'-
25 dihydro)quinazolin]-2’(1'H)-one
Formula (1): X4=C-OCHzCH2N(CHa)z, Xo=CH, X3=CH, X,=C-ClI, A=cyclohexyl,
X=NH, Z=0, Y=NH

To a stirred solution of Example 63 (6g, 22.5mmol) in DMF (20mL) at 18 to 20°C
30 was added a solution of potassium carbonate (2M, 9.42mL, 18.84mmol) followed
by 2-dimethyl-aminoethyl chloride hydrochloride (2M, 37.7mL, 75.4mmol). The
mixture was heated to 100°C for 18 hours and allowed to cool to 18 to 20°C. The
reaction mixture was added to water (1.5L) and extracted with EtOAc (2x1L). The
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8' - chl orE 6' ‘ 4- a 4- (2- hydr oxy- et hoxy) - et hyl ) - pi perazi ne- 1- car bonyl
) - phenyl ] | ohexane-1-4'-(3',4'-di hydro)quinazolin]-2'" (1" H}-one)

9' - Chl or } &561 ' ) o6l - L m dazol.2,.1-b] qui nazol i ne
9' - Chl or gﬁﬁ'&%ﬁﬁ |[gﬂ§e>§ﬁgtai'3'§'°)§‘?‘°?‘%g59&@%’%}*’-‘%&?9,“51’%&&o| o[ 3, 4- b] qui
nazo|20ne,dihydro)quinazolin]-z’(1’H)-one _ _ : _
e FURL B R R e YL il By ALl = 2
Spi r o[ cyX=Ngx28©; ¥=RH (8', 9' - di hydro) - pyrazol o[ 4", 3' -f] qui nazolin]-7"(fi'H
) - one,

8' - Chl or 0-5' - net hoxyspi r o[ cycl ohexane-1-4'-(3',4'-di hydro) qui nazolin]-2" (1
H} - one,

5, 8 - di FTEETELRte 8(0ykeohaR mmoh). was stiredwith asrlvtigmef mefylaminedn( 1' H) - one

25 ethanol (27 ° ion i

8' - Chl or o- 5arlomgt h)r/TI‘Lgpa}tr-’g[ gyfgf g#g)t(lgsﬁe'f_hf_%hg?%l. Wis fecipﬂ\{/%ﬂ 83(&&’?%%'?89?#{} -2'"(1'H
) -one, 8'vathb at 408C ahtitthe hesite dvagl parttidhedbetveleheateh E25Af ) bnd ethyd - 4
di hydr o) qui nazol i n] - ZIQé 1' H) - one,
8' - Chl or @cstate{al mb)sadding AMHsodiermhydroxidle- (3nl.Jito ensurditiog ghi wagplin] - 2' (1
" H)-one, WO .02/ 07-475. 1 PCT/{ EP02/ 0359~ 171 . )

8' - Chl or 41§ Qtﬁﬁoarcﬁw-eé”’ a3 Was" %?)PPB‘F I"é"i‘llt@ié%mj:)@”?%o‘,’%" MagRGAYI) qui nazol
. 1n]2" (1" Khighage and concentrated i o ' ' id resi
8' - Chl oro-6' -i odo- 5’ nma? ﬂ%gy-"égf% gty% &teox%{\rﬁ%-alglﬂk-sggd f%s"-j‘é‘?'h@h& 0) qui nazol
i n] 230 1' gyudenamine was purified by column chromatography (silica 20 g, eluting with 4%
g ;]]C';! ‘(’rl&’rigﬁ%gﬁé"i‘ﬁ‘é’éﬁd 1558 Neathandin Qi Seotaie) A8 Sield the tife compound (0 25 "22°
8' -Chl oro-5'-[2-(4-norpholino)ethoxy]spiro[cycl ohexane-1-4'-(3",4"di hydro)q
ui nazoiin]-2' (1 H)-one,
8' -Chl oro-5'-[2-di met hyl am noet hoxy] spi ro[ cycl ohexane-1-4'-(3', 4" di hydro) qu
i nazolin]-2' (1 H)-one,
8' - Chl oro-5' - (2-am noet hoxy) - spi ro[ cycl ohexane-1-4'-(3', 4'-di hydr o) qui nazol
in]2' (1" H -one,
8' - Chl oro-5' -[ 2- (et hyl am no) et hoxy] - spi ro[ cycl ohexane-1-4"- (3", 4" di hydro)q

00~ 00— @ 00 00 @
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5' - car boxypr opoxy-8' -chl oro-spiro[ cycl ohexane-1-4'-(3",4'-di hydro) qui nazol i
n]2 (1'H) -one,

oI | ﬁ]hlzoztivﬁl_(g ﬁ;{é(ﬁ;;ml phopr opoxy) - spi r o[ cycl ohexane-1-4'-(3' PCT/E%zXSIﬁ) gui naz
8' -Chl oro-5'-[2-{tetrahydro-pyran- 2- yI oxy) et hoxy] - spi ro[ cycl ohexane-1-4" -{
3', 4" di hydro) qui nazolin]-2" (1" H)-one,

gol ﬂi (2)r 0?5() 7(12mmb(i”6§‘%) 85 BROR-WARL 2l G Lhs? Fy)l(l?gnlen \}acALflo E(lt 50°C. (Stllrtltidr o) quina

8 Chl or 099%)(5 et hoxycar bonyl - fur an- 2-yl met hoxy) - spi ro[ cycl ohexane-1-4"'-(3
© ', 4" di hydg,Q) nazoljn]-2'{1' H) -one) WO 112/ 0p475-1 PCT/ EP112/035~) .t
171 DMK, M§0)5121 (m 1H), 1.54 (m, 2H) 1.68 (m, 3H), 1.85 (m, 2H),

exane- 1 iZEl 4' di h

gdrgﬂ or 09%1-( QSng %géxsnf ”2%5yd TPLROY) o), 4% ?{Cb()hs 7Hz, 2H), 6.70 (d,

ui nazol'i n

8' - Chi%or o/ 5'8.8Kanthik it ys,piH o s
"(1'H)- (r)ne) 8' Mcﬂfjg?o 5’ Y?m PRIl yexavzl 1) §.92: é 195 y ro)qw nazol i n]

Htetrazol - 5-yl met hoxy) - spi ro[ cycl ohexane-1-4'-(3', 4" di hydr o) qui nazol i n] -2

(1" H) - oneExample 71
8 - Chl or o- droxy-[1, 2, 4] oxadi azol - 3-yl net hoxy) - spi r o[ cycl ohexane- 1-4

‘(3,4 - F@l‘!lﬁl‘)’ 51t[21‘(22mhmdetﬂo(( ¥)dthoRyRpiro[cyclohexane-1-4’
3, h%ig;g '?\ng %?M?azzhw Mﬁe&hyl ar ni no- et hOXyYSpI rofcyc1 Bibde- 1-4 -(3',4

MOCM%TWS‘W*WO@%@%D@H&W IQPIXV)?P éﬁ[ﬁycéﬁhexag 4'-(3',4"di hyd

ro)qU|nazoI|n

- ( 3- carTsYg ylVF$”4db¢®rM-NF}nethoxysplro[cyclohexane 1 4'-(3',4'dihyd
ro)quinazolin]- "(1' H) - one,
8' -chloro-6'-(2-(4-nethyl-pi perazi ne-1- carbonyl)phenyl]spiro[cyclohexane 1-

4'(3',4' -k lutkm)bf
(chl or N”mﬁeq?% | - gb(ﬁg’}(;{]}%ldd)l qg;regm nel 10 l'org)rl? 56%859&' @bfc}oc?@cycl oh

exane 1- iem(@ a%ufe mawad@%mm&wmnqzamooatam 2Reg, 8.8 mmol) and 2-2-(2-
di h;f;?g; %H?’ﬁ%é@é‘%e“@“f i“ﬁmﬁ'ﬂ@%r PAREBREY 3Py % 8 mmoly X'lghnee mixture
8' - chl or aval hdated at HAOES fot PRI, MoreQI AR CRBE e 1:2g) dnd 9By © aui n

azolin]2

8' -chl or Gf‘%’rg%@O(X)fﬂ'mﬂtWflsmhgelerﬁl?:fzm)-mbme p(‘p22 ag) nﬂeﬂeCfﬁd@i%ﬂyla}@hw | ]spir
| oh
ot SLhl or SHEB8 rindhe s ﬂfﬂ%gﬂiﬁw 1657 B houts. AT dastiegylb] bta of cycl

ohexane- 204¢
8- C)fil or 0- 5- rrg?ﬁ(;iécstﬁir @?ﬁﬂ%%gol Ei fj lﬁgt)?%z(gg qu}l ARFEsYlting solidwagy dr opy
ra Q' -filterepl and” washed with water (50 mL The sohd was pajnfled b

8 -Trifl i C ohexane- 1- 4' ui na!o? nZ 1
-one, ER'(O%B P’ap%@ (S%C ygb g. eluting with go methanol m dlchcl]oromethane)r:o (o

8( 1C|h_||) gf prefd thieySRABRMIYE MRIHRME! 3PS 2286 Thihol, (é% )as a p%‘? g@sgvlsgﬁdzm 'nl-2
8' - Chl or 3505a stigedi suspepsion obdite rp;muajmyidermmmhwa&@.(oog o Q@%?@@l 172

S YRR paeal W2 R R ne MO LR T e R L

;Ogﬂﬂé:‘gﬂaw‘)eafﬁéd aeleeye! 8P 9 ABErs ZA-Hydrodhidhd 4 e ()3%UI 13304 ngded (and

8' - Chl or thesreattor( washeated bomiumbhylmm) Cobliy ¥ 18RS eV PGe ane- 1- 4

-one,

(3,4 -di r]édt%oé ui nazolin]-2'(1'
_ 8 - Cnl or30li8 thabwas isdlateghby ﬁgbqailgmam)w@sh&ﬁ(w]thsrmteo(tQIMLQh'Eh@pH df the- (3", 4’
di hydr o) hl or.i
8' - Cnl or@Hé@?@g %Héﬁé?ﬁﬁ%%&l E@%‘Bg fion 85 ?i?ﬁagwm dpidrexide dRgnbkhe- 1- 4' (3
. ', 4" - di hgrdde)amineagiekcipitatetl GhdHva®Miftered and washed with water (10 mL) and
30 TBME (10 mL). The amine was purified by column chromatography (silica 20 g,
eluting with 4% triethylamine and 16% methanot in ethyl acetate) to yield the title
compound (0.43 g, 1.21 mmol, 65%) as a white solid after drying in vacuo at
50°C. (purity 98%)



8 -Chloro-5"-(2-[(5-nethyl -i soxazol - 3-yl net hyl ) - am no] et hoxy) - spi r o[ cycl ohe
xanel-4'-(3',4'-dihydro)quinazolin]-2'(1" H-one. 23. A conpound sel ect ed
fromthe woupiaensi sting of

8' -bronospi ro[ cycl ohexane-1-4'- (3", 4' ;@i hydr o) qui nazol i n] - %Y/Ep‘ﬁfm?fﬁe

5', 8" -dichl orospiro[ cycl ohexane- 1- 4 -(3',4'-di hydro) qui nazolin]-2'" (1" H)-one
, 8 Brom)spl ro[ cycl oheptane-1-4'-(3", 4 -d| hydr o) qui nazolin]-2' (9" H)-one,

H) ghleor 0-18" NME (850 bz, al:cOMSTEK a0 Im311)31.68 (! SMFrRYE 3R by 2 (1
8" - chl or ol 2phefyfi7s(nr BibyeBEHExARS.9Ha, 2H3; 3.65- (] hy=ds OHpi2rpZ 81950 m 2’ (1' H

) -one,

) -chl oro- 6) %%9 (T 2A-;)I )63%1 d[ cycq -BHEx AH- 723 (8 M), # 44ii(dly dF09-Qtiznak) i n] - 2
(1 H on8,13 (s, 1H
* 8 -chloro-6"-(4-pyridyl)spiro[cycl ohexane-1-4'-(3",4"'-di hydro)qui nazolin]-2
' (1' H)One,

4- BRuitiglere! ) - 8' - chl [ | oh -1-4'"-(3", 4" -di hydro~qui

I|n§2 Eir Qﬁone ) chl orospi r o[ cycl ohexane ( i hydr o~qui nazo

| (]C%Zc?rl 80%hioreng'H3-gimethytarins propoxylspiectuyeicheXarisdt 443 diby dr o~ qui naz
olin

d

H i ndol - 5y‘fgys°38f%‘t'896$@'ﬁﬁég?§')1&lﬁ (3',4"-di hydro~-qui nazolin]2' (1" H)-one,
3l or oF6mua (RYXhSBI0ALCRLCHENRBRIENR=EH, X (<6 Ss b By R G aiazpt i ] - 2

ch)roz%NH( Z=4, nNETVMSll ani no- prop- 1- ynyl ) spi ro(cycl ohexane-1-4'-(3',4' -di h
ydro} qui nazolin]-2' (1" H)-one, W O 112/ 07-47S-1 PCT/ EP02/ 1135 1.1 173
8' -chl oro-6'-(3-nethyl am no-prop-1-ynyl }spiro[ cycl ohexane-1-4"-(3", 4" di hydr

i Tord sfifréd’ sdlut 4 bony!
%ﬂéh??i%‘f i siria sluteneor Exanile R .o Lo GBI DURLARILY 31153570

chl or C was(3 dﬁ@lmowbamfm@tﬁsﬂpm cartimxa&m(m) [Pl ] 18@4anehelc! ohex

1-4 |
anechI oro- gowfgf %ﬁ% ﬁé}%é}oﬂp:ﬁglﬂtﬂwré&% H?:V)@é‘?ﬁ"&‘é’)‘%e(ﬂ;ﬂ%gw $htbonialycl ohex
1-4% - (Bhe M
anechI or(() 6e [lxmr@mﬁsg?%ﬁglég'nqoglg%mgyﬂ%r xtgr?lnda?d deFloy}N]atesrpg‘;Pgmm ohex
ane 1- 4' E("Bi extra@ﬁadywﬂb) gtPAaAax409mE).( Thedcomisined' arghhier layer was back

i hyar oyt ifteB 06 i SEbarkidl! Bried Whh' gg S concartrated in (o
-chior qra@:uo[éi 402‘ ivBtdiiamarerigt ?YQE@QWW&F)WBM&S%BBJ\%8' ohexa

nel 4."' - (3 hydr o) qui nazol i n] -
8' - chl or oQLB'f'EszY(GhQWerMQI) Heatrpentph@%ﬂz‘i1r2@mL)<de3cmiym)pd:‘r&0yia1@glaphi ~ycl oh

4'
exaghlbor (s@éa[ﬁra(ﬁé%g{r“g‘g’ﬁﬁ:}@?f@A f‘ﬁ]iﬁ%p’ﬂp@pﬂltReEfLO'é‘élD&M)M?Obhenyl ]s
| 22h@A q ke yikldithe( d& 9
B L by Gl (2 mornol 14 51 oo 1) o SR Elony
[

)phenyl]s‘BP?’t(X Ll ohexane- 1- 4' - -(3',4'-di hydro) qui nazolin]-2" (1" H)-one,

) - pfgle?;grﬁeWégé onthp@@%)r&sgoﬁ%ﬁ {}ﬁh&"éné 69- k78((§" ), . %@'é—’rQ)) gui na

zolin] - 2(115 2@ J=17.3, 6.3Hz, 2H 245
8' - Chl oro- H,) o@yspl rogcycl ohexar%e (S (GH) 7 67 gtthl’gjaq'_l’.lzl nzé"z)m% n? 2' (1

H)_ogg) (ddd J 46 13.6 & 13.6Hz, 2H), 422(t J 63Hz 2H), 5.71-5.75 (br s, 1H),

?-6%2{ O &5.88 (TR DY R, Y HLPSOBE s 1), A 35 (&, JL GYEL0Y Ry nazol inl - 27 (1 H
8' - Chl oro-5' - hydr oxyspi ro[ cycl ohexane-1-4'-(3",4'-di hydro) qui nazolin]-2" (1
H) - one,

* 8" - Chl or Ex2mBleA}, 5 _ et hoxy- spi r o[ cycl ohexane- 1- 4' - (3', 4' - di hydr 0) qui nazo

lin]2' (1 R , ,

, 8 -Chl orgji?m?é’f ethox c Pﬁ(’)‘ 'Tﬁ%@g"ﬂf&)?P&ﬁ@Qﬁﬂé‘* (34'4 13',4"di hydro)q
ui naZOLl rﬁhﬁ!r&o}qhﬁnﬂbﬁh]& (1'H)-one oh di hydr o) qu .

car bo t hox 0-spirof cycl ohexane- [ ro) qui nazol i
et ﬁmgp Y = B SR B K2R SaSaH, X, A=oytioheryl, |
5'-carbo V% ﬁ']l or o-spi rof[ cycl ohexane-1-4'-(3', 4" -di hydro) qui nazol i
nj2' (1 H; ne) '21 2/ (17.475-4 PCT/ EPO2/0359.1 17~
8' -chl oro-5"-(3-sul phopropoxy) -spi ro[ cycl ohexane-1-4'-(3", 4" -di hydr o) qui naz
olin]2' (1'H)-one,
8' - Chl oro-5' - (2-hydroxy- et hoxy)-spiro[ cycl ohexane-1-4'-(3",4"-d ihyd ro)qu
i nazolin]2 (1'H)-one,
8' - Chl oro-5' - (5-ethoxycarbonyl - furan-2-yl net hoxy) - spi ro[ cycl ohexane-1-4'-(3
', 4" di hydro) qui nazolin]-2' (1" H)-one,

T a Al 7 o~



8' -Chloro-5'-(5-hydroxy-[1, 2, 4] oxadi azol - 3-yl net hoxy) - spi ro[ cycl ohexane- 1-4

"(3',4" -di hydro) quinazolin]-2'(1" H)-one,

6' - (4- car mxypémargl ) - 8" - chl oro-5' - net hoxyspi ro[ cycl ohexane-1-4'-(3',4"di hyd

ro) qui nazol i n] - 2' (1' H) - one, 126 peiipidiiss

6' - (3-carboxyphenyl)-8"-chl oro-5" - net hoxyspiro[ cycl ohexane-1-4'-(3", 4" di hyd

ro)qui nazolin]-2' (1 H)-one,

8' - chl or oThe-titia-gtph dwhé- - perazine- 1car bonyl ) phenyl ] spiro[ cycl oh

exane-1-4'-(3", 4" -di hyrar g?éﬁﬁ%%%h%&g&ﬁé igﬂ}rq Of |E)|__n¥o a stirred solution of

8' - chl or oEjSBU'[phi 63 (Rbagi Me3@.-numotoiny DA erl hithi 08y oBexaRgs Ladhad 3+ 4

di hydr o) qu&%@@% ‘(1 I—(lé-one, . . .
T 4- Bﬁq{{ﬁ}?- tfe By 13 himmpl yand BwAsomoaceiase (8:36dghgdiso) qui n

8' -chl or o~

~azolin] 2" mkndf).- TRE, nﬁkm?@{)\gﬁgl' ﬁ%%t%éﬁ e Pljpﬁghrds cooled to room

i n-4- yt_lt) - pi per atz&in;‘b- i:,?r y

[ esmeorahe B addeditd ' | TRE resliing)s:
gpl E:ﬁl[ o)r/g- 5' %% ar.gg)xyqe?h eI- amwr?(g@? gﬁ%% ggfz rréflg@}gg%ﬁ?qe@g\%aes?ﬁﬁ%eg( 3,4
di hydr o) qﬂri‘cltiu h ﬁ]w' ' (ate) (%@Lﬁyﬁﬂ baptaned@0 mL). Drying in vacuo at 50°C .
6 ?ggﬁoﬁiawggggﬁmofugagm,_“ggggw%ﬂ'a%}sf’ééf b Hwhhe Xoid e
8' - Chl G Mz, [GDEI 2q0d; 3= ' - SPi 1 | oh
xanel-4' (3 " o Dy ﬁ%‘ﬂi T - TRyt POy AR @Py = 5 one
PCT/ EP02/ 1% L?é évz" 1), A &dolsp8tinad 38dar dimrit3tidz, @MY), QIRD @f, $Eaiam 14 40 23
¢ . . H ci S a3
compound Zearhi e 1 A o8 (B 3EVar AR e Ao BT b hEs B ¢ an

appropriate carrier. 5 26. Use of a conpound of formula (I}, (Il) or (I11),
AAAXZélwé!éf X1, N X2 Xlw X 3~~/ XI3~/ ~ ~3 w/ X4 Y\~ X4 Y ZIi X4 N
Z1 (1} (I a 4 which, 10 a) Xi) X2, X3 and X4 are the sane or

di ff erents afl_ i prioyi ded that not nore than two of
the gr oup55%wgﬁésgk?jéaﬁlgﬁﬁpf'%‘éﬁlgﬁﬁx?@ﬁﬂé%éﬁv4d' nitrogen atom or,
- C R, idihgdrequiazalinjed’eCHpdner om - Ql) or 15 - lower al kyl, |ower

al kenyl | o alk | ), .these groups bei ng unsubstituted or substituted
Wi t hqﬁ’nec&cﬂf"ﬁ%@?-§f1#%@H.ﬁﬁ%@sﬁw,mmmmmexyl,xe:ms, sel ected
from- azm@maoyenygond, 20 - lower al kylene, |ower al kenylene or |ower

al kynyl ene) optionally interrupted with 1 or 2 heteroatons chosen fromQ
S, S(=0, S02 or N, the carbon atons of these groups being unsubstituted or

substi tute i.th ane or sever gl oyps) identical or different, selected
from SRe/ %Q@t'gﬂléinD?ta§ﬂU"]—- yafoxic;@ %Q)anmﬁiﬁﬁhf’fmokhrid veaieR (14r mlt)heasane or
di f f er entagaBd t6asstrRIESH r 8{5’ | kyl nd, - RS i
sel ected from are/l , hete Og%{ﬁﬁ?&f%lglcggf{ﬁé ?%ﬁéﬁ‘ﬁ/gl hﬂgrmm)éﬂ%\ﬂﬁsh
C(=0F0or (3 L )13t morortedpecateraaTbemmiztuvs avad sared. fob24h5Hs bstdre He N
cycl oal kqnl__n;l ogti onal | ¥, interrupted with C(=0 or with 1, 2, or
was removed by evaporation in vacuo at 40°C. Water (20 mL) was added to
the residue and the mixture was washed once with ethyl acetate (10 mL). The
aqueous solution was acidified to pH 1 with concentrated hydrochloric acid to
afford an off-white solid. The solid was filtered and washed with water (10 mL)
25 and heptane (5 mL). The solid was purified by column chromatography (silica 10
g, eluting with 10% acetic acid in ethyl acetate) to yield the title (0.15 g, 0.46
mmol, 41%) as an off-white solid after drying in vacuo at 50°C.
(purity 98.9%) mp = 284-286°C.
'H NMR [(CD3)280] 8 13.05 (br s, 1H), 7.95 (br s, 1H), 7.24 (d, J =9.0 Hz, 1H),
30 6.99 (brs, 1H, NH), 6.54 (d, J = 9.0 Hz, 1H), 4.69 (s, 2H), 2.61 (m, 2H), 1.77 (m,
2H), 1.55 (m, 3H), 1.45 (m, 2H), 1.30 (m, 1H).
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30 3 heteroatons chosen fromQO S, S(=0), S02 or N, or a bicyclic group)
WO 112/ 117a 75-4 17G PCT/ EPU2/ U359-4 t hese groups bei ng un; ~ubstituted or

substi t ut s vd/ei7ane or several groups selected from @B, @ﬁ ﬁé%{l 40T
| ower al kyl optionally substituted wi{# @; in which QL, : Eﬁ &4 he
sarne or different and are selected from5 - hydrogen, hal ogen, CN, NG >,
SO3H, P(:ﬁé%%z - OR2, OC(=OR2, C(=O OR, SR2, S(=OR2) C(=0) - NH S02- CH3,
NR3R4, Q R2} DRYPYOpoXY28 G INSro i s c YIS LgvMcp_ Q is selected from
C(=NR), C(ﬁ% %@.ﬁ) 9 ﬁgz R i?’psellect eaﬁgrgér%ﬂﬁmg‘{e]n, CN) SO02NH2 or
Lover  al kyfedrelayinazelinka'(tH)p8e ( he same or different and are sel ected 10
from - h¥drage): X,tovse enal Ly jaterrupted with (=0, 4-aryl,
Q4- het er o%%ﬂﬁ _¢cycl oal @F%%ﬁ@?&ﬂ’ ?ﬁ%He%U{;Heﬁ&mﬁeré(:E@'obﬁxw th 1 or
2 heteroa {A83efriHom 0, S, S(=0), S02 or N, or 4-cycloal kenyl 15

optiomally interrupted with (=0 or with 1 or 2 heteroatons chosen from O
S, S(=0, S02 or N, in which - Q4 is selected from (CH2)~, |ower alkyl

i nt errupt €d avstitted s@IUtRINCH r 0 wer, al kenyl or

| ower aIOk e ltﬁese gr oupggggﬁegeeggtc@?r?abr 3%&%?”9’@%1 (éﬁtrﬂt) ahdB 120

al kyl , oR20%;  wee Redgied wpbtsssiam acarbBhater 1i22e ¢ awes omnsh| f c?“étgep%-are
[ te rom O,

sel ect ed~ r r lower alkyl; - nis an integer Sselec
1, 2, 3 0@(0%58@@9@@@?@2& m{gou-nﬁa@)mixwm wsdleaiadggtHOOP@dow\Qmupglée or
25 020 N e e ApeRILY aBAefaaqf 1B, wler g TLiEte mptare was
O =0)IR6 Fextisctash mitResthyl acetats (1 xFEDCML)RTha@rithiRed AWk Bfs fetd Gty and
are sel eq}vﬁg“ut 1rqbdr ge .or lower al kyl optional ?y sugs | tuate ?ﬂ one
or two groups sgﬂec eﬁ‘(ﬂnaﬂ%ﬁyemf@&m@lww and evapoeatdd RB vacgo kg dr ogen
I o P ; . I R3 and R4 ogether with the
i trogon af o oot 2pselta, R, THinloR 8f thelFedtdl Witk hebimestioeeL)

het er ocy @ffarded iige inteirobdiaty ettontester ON27 &, 3.99 MR ected from
O S :(Q, SQ2 or N, and whi ch nmay be substitut gﬁwgﬁ?% é\g@gfﬁﬁquﬂ
177 after drying in vacuo at 50°C.

15 'H NMR (360 MHz, CDCl3) 3 1.11 (t + m, 4H), 1.38 (m, 2H), 1.58 (m, 5H), 2.01
(m, 2H), 2.38 (m, 4H), 3.87 (t, J = 5.7Hz, 2H), 4.01 (q, J = 6.3Hz, 2H), 5.46 (s,
1H), 6.32 (d, J = 8.1Hz, 1H), 6.87 (s, 1H), 7.02 (d, J = 8.1Hz, 1H).
BN-Hydrochloric acid (10 mL) was added to a stirred suspension of the ethyl ester
(0.9 g, 2.36 mmol) in dioxane (6 mL) at 18 to 20°C. The mixture was stirred under

20 reflux for 2.5 hours. After cooling to 18 to 20°C the solid was filtered and washed
with water (50 mL) and TBME (5 mL). The solid was triturated with TBME (30 mL)
to afford the title compound (0.64 g, 1.79 mmol, 76%) as an off-white solid after
drying in vacuo at 50°C. (purity 98%).

"H NMR (360 MHz, dq DMSO) & 1.03 (m, 1H), 1.34 (m, 2H), 1.47 (m, 3H), 1.68

25 (m, 2H), 1.80 (m, 2H), 2.30 (m, 4H), 3.87 (1, J = 6.3Hz, 2H), 6.40 (d, J = 9.0 Hz,
1H), 6.90 (s, 1H), 7.11 (d, J = 9.0 Hz, 1H), 7.80 (s, 1H), 12.05 (br s, 1H).

Example 76
8’-Chloro-5'-(3-sulphopropoxy)-spiro[cyclohexane-1 4’-(3' 4’-

30 dihydro)quinazolin]-2'(1’H)-one
Formula (I): X4=C-OCH,CH,CH,S03H, X,=CH, X3=CH, X4=C-Cl, A=cyclohexyl,
X=NH, Z=0, Y=NH
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and 3, and @ is a 4- to 8-nenbered heterocyclic ring which may contai n one

or two helgr@atpees selected fromO S or N and which may bergphshisbut ed
with a lower alkyl, or, 5 a lower allky¢ optionally substituted with OR,
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Example 77
8'-Chloro-5’-[2-(tetrahydro-pyran-2-yloxy)-ethoxy]-spirofcyclohexane-1-4’-
(3',4’-dihydro)quinazolin]-2’(1’H)-one
Formula (I): X4=C-OCH,CH,O-(tetrahydro-pyran-2-yl), Xo=CH, X3=CH, X4=C-Cl,
25 A=cyclohexyl, X=NH, Z=0, Y=NH

The title compound was prepared according to protocol L. To a stirred solution of
Example 63 (0.5 g, 1.96 mmol) in DMF (10 mL) at 18 to 20°C was added
potassium carbonate (0.6 g, 431 mmol) followed by 2-(2-
30 bromoethoxy)tetrahydro-2H-pyran (0.45 g, 2.16 mmol). The mixture was heated
at 100°C for 3.2 hours, cooled to room temperature and then added to water (100

mL). The resulting solid was filtered and washed with water (50 mL) followed by




- when Yis NR2 and Zis NR3, R2 and R3 may formtogether a - CH=N-
group or a -C=C- group, - when Xis NR9 and Zis NR 3, RO and R 3 nmay
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optional | Exhn_i%vgpt ed with one or 10 several heteroatons chosen fromOQ, S,
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SO
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20 extracts were washed with water (20 mL), dried over MgSO, and concentration in
vacuo at 40°C afforded the title compound (0.32 g, 1.03 mmol, 59%) as a cream
solid after drying in vacuo at 50°C.

(purity = 95.7%) mp = 176-178°C.
'"H NMR [(CD3),SO] & 7.89 (br s, 1H), 7.23 (d, J = 9.0 Hz, 1H), 6.98 (br s, 1H,

25 NH), 6.63 (d, J = 9.0 Hz, 1H), 4.81 (t, J = 6 Hz, 2H), 4.00 (t, J = 5 Hz, 2H), 3.76
(g, J = 5 Hz, 2H), 2.58 (m, 2H), 1.77 (m, 2H), 1.53 (m, 3H), 1.45 (m, 2H), 1.30

(m, 1H).

Example 79
30 8-Chloro-5’-(5-ethoxycarbonyl-furan-2-ylmethoxy)-spiro[cyclohexane-1-4'-

(3',4'-dihydro)quinazolin]-2'(1’H)-one
Formula (1): X;=C-OCH.~(5-ethoxycarbonyl-furan-2-yl), Xo=CH, X3=CH, X4=C-Cl,
A=cyclohexyl, X=NH, Z=0, Y=NH




WO 02/117-47.1 PCT/ EPU2/ 11359~ 180 - 2 atons of the cycle A which are not
adj acent, nay be linked by a 2, 3 or 4 carbon atom chain which may be
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than two o the groups A, AZ, A3, A43,A5 and As 5 sinultaneously represent
a heteroatom of their t aut oneri c forns, their racemc forns or their

I soners and of their pharmaceutically acceptable derivatives, for the
preparation od a nedi canent for the prevention or the treatnent of

di sord whi ch ] . 7.
acoor di ng 108 HUE o R ARK pitpdeiRetaidinu b flodd o doct atimas sPbbiel ()
in which Eximpste 6330.5¢) 1287 hﬁm&)m ébcﬁurﬂ idgiadefo. neg I1rB7chﬂh6m%$DMﬁ Use

of a conpound according to any one of clains 1 to 23 for the pfeparation 15
of a medi CHhmb) atdp tor?é)°§rwa%@uded potagsitem cadnate (0.368 ¢, H09T ssol) andwhl ch

cl'al i 26 Siiaeih iRt saiBakic HER #16VCERER  GERY rim e ShEa”

di seases) nfixtued Wab RErreHR 2665 tefffePMard foritf. s«xfténddm;ﬂéﬁoﬂ%é %b%ﬁﬁms
ost eoporosis) chronic obstructive pul monary di sease, ast hma, cancer)

acqui red removed tederciednepd pyespusemanda mixtyie of water eaeetQfe wasweddetl. sease.

therapy byng ERes WeTR B 8] adihs’ 8% Miha g Pudd il el &
mammal i nEReAd. Phe tcbmbméd oanks hgets wereanashd With driaePeed dvaciqasstoig to

any one of clainms 1 to 31._A net hod accordi ng to claim30 in which said
di sor §&r fikered| agd &Pmﬁﬂﬁﬁtﬁ%eﬂl‘ﬁ* 3ol ewasi R Hieds by falwmpnthemategraphy)
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al | er gy 0(0.751d, 8698t & whitesdolidizftendeying in vacuo at 50°C.
"H NMR [(CD3);SO] & 7.98 (br s, 1H, NH), 7.30-7.28 (m, 2H), 7.01 (br s, 1H, NH),
6.80-6.76 (m, 2H), 5.2 (s, 2H), 4.28 (q, J = 7.0 Hz, 2H), 2.43-2.4 (m, 2H), 1.75-
15  1.72 (m, 2H), 1.56-1.53 (m, 3H), 1.40 (m, 2H), 1.28 (t, J = 7.0 Hz, 3H), 0.97 (m,

1H).

Example 80

8'-Chloro-5'-(5-carboxy-furan-2-ylmethoxy)-spiro[cyclohexane-1-4'(3’,4'-
20 dihydro)quinazolin]-2'(1’H)-one

Formula (1): X4=C-OCH-(5-carboxy-furan-2-yl), X=CH, X3=CH, X4=C-Cl,

A=cyclohexyl, X=NH, Z=0, Y=NH

A solution of lithium hydroxide monohydrate (0.85 g, 20 mmol) in water (1.35 mL),

25 EtOH (11 mL) and MeOH (67 mL) was added to a stirred suspension of the crude
Example 79 (0.6 g, 1.43 mmol) in CH.Cl, (17 mL) at room temperature. The
mixture was stirred for 48 h before the solvents were removed by evaporation in
vacuo at 40°C. Water was added to the residue and the mixture was acidified
with concentrated aqueous HCl and extracted with CHyCl. The combined

30 organic layers were dried over Na,SOs, filtered and concentrated. The solid was
purified by column chromatography (silica 5 g, eluting with CH,Cl/MeOH: 70/30)
to yield the title compound (0.05 g, 9%) as a white solid after drying in vacuo at
50°C. (purity 98%)



WO U2/ 07.175-t PCT/ EPU2/ (1359-4 181 32. A nethod for preparing a conpound
of fornmula (1) according to claiml in which Yis NR2, Xis NRO and Z is

O conpri sywadp/easiing a substituted urea of ' formula Xz ¥erlidhkgsshy ~—3~X4 N
OR12 5 in which X~, X2, X3, X4, RO gpgd R~2 are as defined claim1, with a

cyclic ketone of formula A Oin which Ais as defined in claiml1, to obtain
sai d conpound of fornmula (lI) and isolating said conpound of fornmula (1). 10

33. A net HoMBH(GDepS0O] 8d 30 & (syteh)nd.96 (Hray, e, AlH), V. 20Ut 09 e alpi m 1
i n which %ﬂzné%, Xﬁc&ﬁ’ﬁ éqandRQare as defined in claiml an_dY s O S
or NH, safld Sod B, 1. §- 1% vi M8 aHgo AP0 (Rep  AHE-.536 1. 3

Xa YH 15 (g | m WhIxC T , , S he M1 apd.y is O
STor N, Sy ihUa SR tm A R 2R S SR P A0 T BSes
| eavi ng gil &@dm.dHbt ai n compound (2b) X2 X~. XI1. ~ .P 3 X4 Y (2b) 20 (2)

: reactié'ng conpound (2b) with R-Li in which Ris lower alkyl and then with a

ket one” of fornul a WO 02/ 07-175 PCT/ EPO2/ (1359~ 1H2 A Oin which Ais as
defi ned iﬁxéﬁ%'lémi to obtain conmpound (2c) A X~X'~ OH 2 XI3~X Y-P 4 (2c)
(3) rem)vi,n the protecting group P either under reductive conditions,
acidic 8’-Chloro-5’-cyanomethoxyspiro[cyclohexane-1-4'~(3',4'-
dihydro)quinazolin}-2’(1’H)-one
Formula (1): X4=C-OCH2CN, X=CH, X3=CH, X4=C-Cl, A=cyclohexyl, X=NH, Z=0,
10 Y=NH

The title compound was prepared according to protocol L. To a stirred solution of
Example 63 (2 g, 7.85 mmol) in DMF (30 mL) at 18 to 20°C was added potassium
carbonate (2.39 g, 17.3 mmol) followed by bromoacetonitrile (1.04 g, 8.64 mmot).
15 The mixture was heated at 100°C for 2 hours, cooled to 18 to 20°C and added to
water (300 mL). The resulting solid was filtered and washed with water (60 mL).
Drying in vacuo at 50°C afforded crude title compound (2.35 g). The crude
product was purified by column chromatography (silica 70 g eluting with 10%
methanol in dichloromethane) to yield title compound (1.72 g, 5.6 mmol, 72%) as
20 afawn solid after drying in vacuo at 50°C.
(purity = 97%) mp = 193-195°C.
'H NMR [(CD3),SO] & 8.12 (br s, 1H), 7.36 (d, J = 9.0 Hz, 1H), 7.07 (br s, 1H,
NH), 6.75 (d, J = 9.0 Hz, 1H), 5.24 (s, 2H), 2.34 (m, 2H), 1.80 (m, 2H), 1.63 (m,
3H), 1.47 (m, 2H), 1.20 (m, 1H).
25

Example 82
8’-Chloro-5’-(1H-tetrazol-5-ylmethoxy)-spiro[cyclohexane-1-4'-(3',4’-
dihydro)quinazolin]-2’(1’H)-one
Formula (1): X4=C-OCHy-(1H-tetrazol-5-yl), X2=CH, X3=CH, X4=C-Cl,

30 A=cyclohexyl, X=NH, Z=0, Y=NH

Example 81 (0.05 g, 0.16 mmol), trimethyltin azide (0.05 mL, 0.179 mmol) and
toluene (2 mL) were mixed and refluxed under nitrogen for 15 h. 10M NaOH (0.02
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Example 83

8’-Chloro-5’-(5-hydroxy-[1,2,4]oxadiazol-3-ylmethoxy)-spiro[cyclohexane-1-
15  4'-(3',4’-dihydro) quinazolin]-2'(1'H)-one

Formula (1): X1=C-OCH2-(5-hydroxy-{1,2,4Joxadiazol-3-yl), Xo=CH, X3=CH, X4=C-

Cl, A=cyclohexyl, X=NH, Z=0, Y=NH

Preparation of 8'-chloro-5'-(N-hydroxycarbamimidoyimethoxy)-spiro[cyclohexane-
20 1-4'-(3,4'-dihydro)quinazolin]-2'(1'H)-one (intermediate 9)

To a mixture of Example 81 (0.6 g, 1.96 mmol) and hydroxylamine hydrochloride

(0.186 g, 2.94 mmol) in ethanol (7 mL) was added sodium hydroxyde (0.114 g,

2.85 mmol) dissolved in the minimum of water. The reaction mixture was heated

to reflux for 24h with stirring. After cooling, the solvent was concentrated under
25 reduced pressure. The residue was taken into CH)Cly, the precipitate was

fitered, washed with CH,Cl; and dried under vacuum at 45°C to afford

intermediate 9 in a quantitative yield.

'H NMR [(CD3);S0] & 9.34 (br s, 1H, OH), 7.94 (br s, 1H, NH), 7.73 (d, J = 9.0

Hz, 1H), 6.98 (br s, 1H, NH), 6.70 (d, J = 9.0 Hz, 1H), 5.61 (s, 2H), 4.40 (br s, 2H,
30 NH,), 2.58-2.54 (m, 2H), 1.83-1.72 (m, 2H), 1.62-1.53 (m, 3H), 1.46 (m, 2H),

1.24-1.07 (m, 1H).

Preparation of Example 83
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6'-(4-Carboxyphenyl)-8’-chloro-5'-methoxyspiro[cyclohexane-1-4'-(3’,4'-
dihydro)quinazolin]-2’(1’H)-one
Formula (1): X4=C-OCHjs, X>=C-(4-carboxyphenyl), X3=CH, X,=C-ClI,
A=cyclohexyl, X=NH, Z=0, Y=NH

15
The title compound was prepared according to protocol G. To a stirred solution of
Example 65 (7 g, 17.2 mmol) in DMF (84 mL) at 18 to 20°C was added a solution
of 4-carboxyphenyl-boronic acid (343 mg, 20.64 mmol) and potassium carbonate
(2M, 34 mL, 68 mmol) under N2. After degassing the mixture by bubbling with N2
20 for 2 h, tetrakis (triphenylphosphine) palladium (1.33 g, 1.147 mmol) was added.
The solution was heated to 100°C for 18 h. It was then added to water (1L) and
EtOAc (1L). The desired product was precipitated and collected by filtration to
give the crude product (3.5 g, 51%). The aqueous filtrate was separated and
acidified to pH 1 with concentrated HCI (20 mL). The white solid was collected by
25 filtration (2.7 g, 3'9%). The crude products were combined and purified by column
chromatography (silica 80 g; gradient elution, 20% DCM in EtOAc to 50% DCM in
MeOH) to give the title compound (1.77 g, 4.41 mmol, 18%) as an off-white solid.
(purity = 99.4%) mp = 309-311°C.
'H NMR [(CD3).S0] 6 8.27 (s, 1H), 7.98 (d, J = 8.0 Hz, 2H), 7.50 (d, J = 8.0 Hz,
30 2H), 7.29 (s, 1H), 6.98 (s, 1H), 3.18 (s, 3H), 2.25 (m, 2H), 1.80 (m, 4H), 1.61 (m,
1H), 1.48 (m, 2H), 1.19 (m, 1H).

Example 86
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(purity = 96%)
'H NMR ((CD3),S0) & 13.06 (br s, 1H), 8.30 (br s, 1H), 8.04 (s, 1H), 7.94 (d, J =
8.1 Hz, 1H), 7.74 (d, J = 8.0 Hz, 1H), 7.58 (t, J = 8.0 Hz, 1H), 7.34 (s, 1H), 7.01
(br s, 1H), 3.21 (s, 3H), 2.30 (m, 2H), 1.87-1.78 (m, 4H), 1.67-1.64 (m, 1H), 1.53-
20 1.50 (m, 2H), 1.24 (m, 1H).

Example 87
 8-Chloro-6'-[2-(4-methyl-piperazine-1-carbonyl)phenyl]spiro[cyclohexane-1-
4’-(3',4'-dihydro)quinazolin}-2’'(1’H)-one
25  Formula (1): X;4=CH, X;=C-(2-(4-methyl-piperazine-1-carbonyl)phenyl), X3=CH,
X4=C-Cl, A=cyclohexyl, X=NH, Z=0, Y=NH

Preparation of (2-bromo-phenvl)-(4-methyl-piperazin-1-yl)-methanone

(intermediate 10)

30 To a solution of 2-bromobenzoy! chloride (2 g, 9 mmol) in toluene (30 mL) was
added N-methylpiperazine (2 mL, 18 mmol, 2 equiv.). The resulting mixture was
stirred overnight. The precipitate was filtered and the filtrate was concentrated
under reduced pressure. The residue was taken into dichloromethane, washed
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The mixture was degassed by bubbling nitrogen and

tetrakis(triphenylphosphine)palladium (8 mg, 0.007 mmol, 0.05 equiv.) was
added. After heating to 90°C for 3 hours, the mixture was concentrated under
reduced pressure, taken into ethyl acetate and washed with water. The organic

25 layer was washed three times with HCI (1N). The aqueous layer was basified to
pH 9 and extracted three times with dichlomethane. The organic layer was
concentrated under reduced pressure, the resulting solid was crystallized in
toluene/methanol to give 10 mg (16% yield) of the title compound as a white
solid. mp =250°C

30 'HNMR [(CD;);S0] & 8.58 (br s, 1H, NH), 7.50-7.49 (m, 2H), 7.43 (m, 1H), 7.33-
7.28 (m, 3H), 7.18( br s, 1H, NH), 3.70 (m, 1H), 3.20 (m, 1H), 2.95 (m, 1H), 2.78
(m, 1H), 2.38 (m, 1H), 2.10 (m, 1H), 1.98 (s, 3H), 1.86-1.75 (m, 6H), 1.62-1.48
(m, 4H), 1.24-1.16 (m, 2H),
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bIS pinacolato)diboron (760 mg, 3 mmol 1.2 equiv.). The mixture was degassed
by bubbling nitrogen and tetrakis(triphenylphosphine) palladium (150 mg, 0.13
mmol, 0.05 equiv.) was added . The resulting mixture was heated to 45°C
25 overnight, then additional bis(pinacolato)diboron (635 mg, 2.5 mmol, 1 equiv.)
and tetrakis(triphenylphosphine) palladium (100 mg, 0.087 mmol, 0.035 equiv.)

was added. The mixture was heated to 90°C overnight and concentrated under

reduced pressure. The residue was taken into ethyl acetate, washed once with
water. The organic layer was concentrated under reduced pressure and the
30 resulting solid was washed with ethyl acetate to give 0.7g (78% yield) of
boronate. To a suspension of the boronate (200 mg, 0.5 mmol) in
dimethylformamide (3 mL) were subsequently added intermediate 11 (200 mg,
0.7 mmol, 1.4 equiv.) and sodium acetate (123 mg, 1.5 mmol, 3 equiv.). The
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* 10%a& f\e}rakrsit@p@pxlp Qm@)pgﬂaquum (29 mg, 0.025 mmol, 0.05 equiv.) was

added. After heating to 90°C overnight, the mixture was concentrated under
reduced pressure, taken into dichloromethane and washed with water. The
5 organic layer was concentrated under reduced pressure and purified by flash
chromatography on silica gel (dichloromethane/methanol : 97/3 to 95/5) and the
resulting solid was crystallized in toluene/methanol to give 10 mg (6% yield) of
the titte compound as a white solid. mp = 184° C.
'H NMR [(CD3),S0] § 8.50 (br s, 1H, NH), 7.30-7.23 (m, §H), 7.15 (br s, 1H, NH),
10 3.60-3.37 (m, 4H), 2.33-2.27 (m, 7H), 2.20 (s, 3H), 1.78 (m, 6H), 1.62 (m, 1H),
1.5 (m, 2H), 1.24 (m, 1H).

Example 89 _
8’-Chloro-6'-[4-(piperazine-1-carbonyl)phenyl]spiro[cyclohexane-1-4’-(3" 4'-
15 dihydro)quinazolin]-2’(1’H)-one
Formula (1): X1=CH, X=C-(4~(piperazine-1-carbonyl)phenyl), X3=CH, X4=C-CI,
=cyclohexyl, X=NH, Z=0, Y=NH

To a suspension of Example 32 (400 mg, 1.08 mmol) in toluene (4 mL) was
20  added thionyl chloride (0.2 mL, 2.16 mmol, 2 equiv.). The resulting mixture was
heated to reflux for 3 h, then concentrated under reduced pressure taken into
THF (8 mL). To a 0.135 M solution of the acyl chloride in THF (4 mL, 0.54 mmol)
was added triethylamine (0.1 mL, 0.15 mmol, 3 equiv.) and piperazine (70 mg,
0.81 mmol, 1.5 equiv.). After stirring for 2 days, the mixture was concentrated,
25 taken into dichloromethane, washed with water and extracted with a 1N aqueous
solution of HCI. The aqueous layer was washed twice with dichioromethane,
basified to pH 9 and extracted three times with dichloromethane. The combined
organic extracts were concentrated under reduced pressure and purified by flash
chromatography on silica gel (CH.Cl./MeOH : 99/1 to 95/5) to give 181 mg (75%
30 yield) of the title compound as a white solid.
'H NMR [(CD3),S0] & 8.54 (br s, 1H, NH), 7.78 (d, J = 8.5 Hz, 2H), 7.66 (s, 1H),
7.63 (s, 1H), 7.48 (d, J = 8.0 Hz, 2H), 7.17 (br s, 1H, NH), 3.57 (br m, 4H), 2.96
(br m, 4H), 1.88 - 1.77 (m, 6H), 1.64 (m, 1H), 1.54 (m, 2H), 1.28 (m, 1H).
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To a suspension of the acyl chloride (100 mg, 0.25 mmol) in toluene (2 mL) was
added a 0.5M solution of ammonia in dioxane (1 mL, 0.5 mmol, 2 equiv.). The
mixture was stirred overnight and concentrated under reduced pressure. The

15 residue was taken into dichloromethane and washed with water. The organic
layer was concentrated under reduced pressure and the resulting solid was
purified by flash chromatography on silica gel (dichloromethane/methanal : 97/3)
to give 10 mg (66% yield) of the title compound as a white solid. mp =327°C
'H NMR [(CD3)2S0] § 8.55 (br s, 1H, NH), 8.02 (br s, 1H, NH), 7.95-7.93 (d, J =

20  8.5Hz, 2H), 7.80-7.77 (d, J = 8.5Hz, 2H), 7.69 (s, 1H), 7.63 (s, 1H), 7.36 (br s,
TH, NH), 7.17 (br s, 1H, NH), 1.92-1.77 (m, 6H), 1.66-1.63 (m, 1H), 1.55-1.53 (m,
2H), 1.32-1.23 (m, 1H),

Example 91

25  8'-Chloro-6'-[4-((1-methyi-piperidin-4-yl)-piperazine-1-
carbonyl)phenyl]spiro[cyclohexane-1-4’-(3’,4'-dihydro)quinazolin}-2’(1’H)-
one
Formula (1): Xy=CH, X=C-(4-((1-methyl-piperidin-4-yl)-piperazine-1-
carbonyl)phenyt), X;=CH, X4=C-Cl, A=cyclohexyl, X=NH, Z=0, Y=NH

30
To a suspension of Example 32 (150 mg, 0.4 mmol) in toluene (2 mL) was added
thionyl chioride (0.06 mL, 0.8 mmol, 2 equiv.). The resulting mixture was heated
to reflux for 3 hours, and then concentrated under reduced pressure. The
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10 2.78-2.75 (m, 2H), 2.16-2.12 (m, 4H), 1.88-1.29 (m, 17H).

Example 92

8'-Chloro-5’-methoxy-6'-[4-(4-methyl-piperazine-1-

carbonyl)phenyl]spiro[cyclohexane-1-4’«(3’,4’-dihydro)quinazolin]-2’(1°H)-
15 one

Formula (I): X1=C-OCHa;, X>=C-(4-(4-methyl-piperazine-1-carbonyl)phenyl),

X3=CH, X4=C-Cl, A=cyclohexyl, X=NH, Z=0, Y=NH

To a stirred solution of Example 85 (1 g, 2.556 mmol) in DCM (15 mL) at 18 to

20 20°C was added a solution of thionyl chloride (0.6 g, 5 mmol) and DMF (0.8 mL)).
The mixture was stirred at 18 to 20°C for 2 h. The resulting mixture was
concentrated in vacuo at 55°C. Toluene (10mlL.) was added to the intermediate
and concentrated in vacuo at 55°C. (This procedure was repeated to ensure all
the unreacted thionyl chloride was removed.). The crude intermediate was

25 dissolved in toluene (10mL) and N-methyl piperazine (0.5g, 5mmol) was added.
The reaction was stirred for 15 h at 18 to 20°C and concentrated in vacuo at
55°C. The crude product was purified by column chromatography (silica 35g;
60% EtOAc in MeOH) to yield title compound as a pale brown solid (170mg,
0.35mmol, 14%) (purity 95%).

30 'H NMR [(CD;),80] & 1.25 (m, 1H), 1.54 (m, 2H), 1.68 (m, 1H), 1.83 (m, 4H),
2.22 (s, 3H), 2.32 (m, 6H), 3.25 (s, 3H), 3.36-3.40 (br s, 2H), 3.56-3.70 (br s, 2H),
7.05-7.09 (br s, 1H), 7.36 (s, 1H), 7.47 (d, J = 8.3Hz, 2H), 7.58 (d, J = 8.3Hz, 2H),
8.36-8.40 (br s, 1H).
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Preparation of N-(2-chloro-5-methoxy-phenyl)-2.2-dimethyi-propionamide
(intermediate 12)

10  To a solution of 2-chloro-5-methoxyaniline hydrochloride (8 g, 41.1 mmol) and
triethylamine (12.6 mL, 90.42 mmol) in CH,Cl> (200 mL) under nitrogen pivaloyi
chloride (5.57 mL, 45.22 mmol) was added dropwise at 0°C. The reaction mixture
was stirred at room temperature overnight. The mixture was poured into a
saturated aqueous NaHCO; solution and extracted with CH,Cl,. The organic

15  extracts were washed with saturated aqueous NaCl solution, dried over Na,SQy,
filtered and concentrated. The crude material was purified by flash
chromatography on silica gel (cyclohexane/EtOAc : 98/2) to afford intermediate
12 as a pink oil (7.54 g, 76%).

'H NMR [CDCl3] & 8.15 (d, J = 3.0 Hz, 1H), 8.0 (brs, 1H), 7.17 (d, J = 9.0 Hz,

20 1H), 6.57 (dd, J = 9.0, 3.0 Hz, 1H), 3.79 (s, 3H), 1.33 (s, 9H).

Preparation of N-[6-chloro-2-(4-hydroxy-tetrahydro-pyran-4-yi)-3-methoxy-

phenyl}-2,2-dimethyl-propionamide (intermediate 13)

To a stirred solution of intermediate 12 (1 g, 4.13 mmol) in THF (25 mL) under

25 nitrogen at -20°C was added dropwise n-butyllithium (2.5M in hexane, 4.13 mL,
10.34 mmol). The reaction mixture was stirred at —10°C for 4 h and n-butyllithium
(2.5M in hexane, 4.13 mL, 10.34 mmol) was added dropwise at -10°C. The
mixture was further stirred for 7 h and tetrahydropyran-4-one was added
dropwise at 0°C. The mixture was stirred overnight at room temperature, poured

30 into water and extracted with EtOAc. The organic extracts were washed with
saturated aqueous NaCl solution, dried over Na,SOQq, filtered and concentrated.
The crude material was purified by precipitation in EtOAc to afford intermediate
13 as a white powder (0.25 g, 18%).
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concentrated. The crude product was purified by flash column chromatography

(eluent: cyclohexane/ EtOAC : 90/10) to give title compound (0.187 g, 73%) as a

white solid.

'H NMR [CDCl3] & 7.09 (d, J=9.0 Hz, 1H), 6.24 (d, J = 9.0 Hz, 1H), 5.71 (m, 1H),

15 4.29 (m, 2H), 4.20 (m, 2H), 3.92 (m, 2H), 3.73 (s, 3H), 2.29 (m, 2H).

Preparation of JS-chloro-Z-BJG-dihvdro-2H-pvran-4-y|)-3-methoxv—phenvl]-urea
(intermediate 15)

A solution of intermediate 14 (0.187 g, 0.78 mmol) and potassium cyanate (0.15
20 g, 1.95 mmol) in a mixture of acetic acid (5 mL) and water (0.5 mL) was stirred at
room temperature overnight. The solvent was evaporated, and the residue taken
into a mixture of CH,Cl, and an aqueous saturated solution of NaHCO;. The
layers were separated, the aqueous one being extracted three times with CH,Cl,.
The combined organic layers were washed with brine, dried over Na,SO, and
25 concentrated to give 0.15 g (68%) of crude intermediate 15.
'H NMR [(CD3).S0] 8 7.51 (br s, 1H), 7.32 (d, J = 8.5 Hz, 1H), 6.89 (d, J = 8.5
Hz, 1H), 5.75 (br s, 2H), 5.49 (m, 1H), 4.12 (m, 2H), 3.74 (m, 5H), 2.16 (m, 2H).

Preparation__of 8-chloro-5-methoxyspiro[4H-benzo[d][1,3loxazin-2-ylamine-4-4'-

30 (3-iodo-tetrahydro-pyran-4'-yl)] (intermediate 16)

A solution of iodine (0.23 g, 0.9 mmol) and sodium iodide (0.2 g, 1.35 mmol) in an
aqueous solution of NaHCO; (10%) (3 mL) was added dropwise to a stirred
solution of crude intermediate 15 (0.128 g, 0.45 mmol) in CH,Cl, (5 mL) at room
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mmol) in toluene (4 mL) under argon was added tributyitin hydride (0.08 mL, 0.29
mmol). The reaction mixture was heated to 80 °C for 10 h. After completion, the
mixture was concentrated under reduced pressure, the residue was taken into
15 CH3CN and washed three times with hexane. The crude product was purified by
flash column chromatography (eluent: CH,Clo/MeOH : 95/5) to give the title
compound (31 mg, 46%) as a white solid.
'H NMR [CDCl3] 5 7.22 (d, J = 9.0 Hz, 1H), 6.48 (d, J = 9.0 Hz, 1H), 5.29 (br s,
2H), 3.88-3.85 (m, 4H), 3.80 (s, 3H), 2.81-2.73 (m, 2H), 1.81 (d, J = 14 Hz, 2H).

20
Example 94
8’-Trifluoromethylspiro[cyclohexane-1-4'-(3',4'-dihydro)quinazolin]-2’(1’H)-
one
Formula (1): X4=CH, Xz=CH; X3=CH, X4=C-CF3, A=cyclohexyl, X=NH, Z=0, Y=NH
25

The titte compound was prepared according to protocol A using 2-
trifluoromethylphenylurea (500 mg, 2.45 mmol), polyphosphoric acid (3 g) and
cyclohexanone (0.3 mL, 2.89 mmol). The crude product was purified by flash
chromatography on silica gel (hexane/EtOAc: 100/0 to 50/50) followed by
30 reverse-phase chromatography on a C18 column (water/acetonitrile : 90/10 to
0/100) to give the title compound (13 mg, 2% yield).
'H NMR [CDCl3) 8 7.46 (m, 2H), 7.07 (m, 1H), 7.01 (br s, 1H, NH), 5.60 (br s, 1H,
NH), 2.00 (m, 2H), 1.83-1.57 (m, 7H), 1.30 (m, 1H).



8( & ()-!|[:vU41l0 O9F )10% (\& ()-F+ | <9F )10%8 (3 & ()-F+ p 9F )10% "7
& ()-F+ _9F )10%&&&' ()-F+ 9F )10% ({ & ()-F+ nBF )10% ( & ()-F+eV'vU410

:$10% & 80Q2[0$_&%}0% & ()-10.(.210.(.10.(. 9g&F )10% (. & (),le/tp(,g@s;}ow (K
& ()-F+ 9F 144 .

Example 95
8’-Chloro-6'-cyanomethylspiro[cyclohexane-1 -4'~(3’,4’-dihydro)quinazolin]-
2’(1’H)-one

5 Formula (I): X4=CH, X5=C-CH,CN, X3=CH, X,=C-Cl, A=cyclohexyl, X=NH, Z=0,
Y=NH

The title compound was prepared according to protocol E. To a stirred solution of
Example 7 (1 g, 4 mmol) in glacial acetic acid (15 mL) was sequentially added
10  trioxane (0.55 g, 6 mmol, 1.5 equiv.) and a 48% aqueous solution of hydrobromic
acid (5 mL). The mixture was heated to 95°C overnight, poured on ice. The
precipitate was filtered, washed twice with water then with ether to give 1.39 g of
8'-Chloro-6'-bromomethylspiro[cyclohexane-1-4’-(3’ 4'-dihydro)quinazolin]-2°(1'H)-
one as a white solid. The crude bromomethyl derivative (256 mg, 74 mmol) was
15 treated with sodium cyanide (40 mg, 82 mmol, 1.1equiv.) in DMF (10 mL) and
was heated to 60°C for two hours. The mixture was concentrated under reduced
pressure, taken into water, extracted twice with CH,Cl,, dried over Na,SO;,
filtered and concentrated under reduced pressure. The crude material was
purified twice by flash chromatography on silica gel (CH.Cly/ MeOH: 99/1
20 followed by cyclohexane/EtOAc : 60/40 + 2% NH4OH), to give the title compound
(60 mg ,28%) (purity 95%) as a white solid. mp = 239 °C
'H NMR [(CD3),S0] & 8.50 (br s, 1H, NH), 7.30-7.29 (d, 2H), 7.15 (br s, 1H, NH),
3.94 (s, 2H), 1.81-1.68 (m, 7H), 1.54-1.50 (m, 2H), 1.25 (m, 1H).

25 Example 96
8’-Chloro-5’-(3-dimethylamino-2-hydroxy-propoxy)-spiro[cyclohexane-1-4’-
(3’,4’-dihydro)quinazolin}-2’(1’H)-one
X4=C-OCH2CH(OH)CH2N(CHas)z, Xo=CH, X3=CH, X4=C-Cl, A=cyclohexyl, X=NH,
Z=0, Y=NH

30
Preparation _of _8'-Chloro-5'-(oxiran-2-yimethoxy)-spiro[cyclohexane-1-4"-(3'.4'-

dihydro)quinazolin]-2'(1'H)-one (intermediate 17)
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Hz, 1H), 2.28-2.38 (m, 2H), 1.45-1.61 (m, 5H), 1.23-1.36 (m, 2H), 1.04-1.15 (m,
15 1H).

Preparation of example 96

To a stirred solution of dimethylamine in EtOH (17mL, 5.6M, 95.2mmol) at 18 to

20°C was added intermediate 17 (730mg, 2.26mmol) in one portion. The mixture
20 was heated to 40°C for 2.6 h. The solid was filtered, washed with EtOH (40mL)

and dried in vacuo at 40°C to yield the desired product as a white solid (515mg,

1.40mmol, 62%)(purity 99%).

'H NMR [(CD;);S0] 6 7.10 (d, J = 9.0 Hz, 1H), 6.90-6.94 (br s, 1H), 6.42 (d, J =

9.0 Hz, 1H), 5.44-5.50 (br s, 1H), 3.99 (m, 1H), 3.91 (m, 2H), 3.50-3.54 (br s, 1H),
25 2.52 (m, 3H), 2.33 (dd, J = 12.1, 3.5 Hz, 1H), 2.27, (s, 6H), 1.59-1.76 (m, 5H),

1.38-1.52 (m, 2H), 1.18-1.30 (m, 1H).

Example 97

8’-Chloro-5’~(3-methylamino-2-hydroxy-propoxy)-spiro[cyclohexane-1-4'-
30 (3,4'-dihydro)quinazolin}-2’(1'H)-one

X1=C-OCH,CH(OH)CH2NHCH3;, Xo=CH, X3=CH, X4=C-Cl, A=cyclohexyl, X=NH,

Z=0, Y=NH
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10 vacuo at 40°C to vyield the title compound as a whlte solid (200mg 36% yield)
(purity 97.3%).
'H NMR [(CD3),S0] & 7.21 (d, J = 9.0 Hz, 1H), 7.00-7.06 (br s, 1H), 6.54 (d, J =
9.0 Hz, 1H), 5.55-5.59 (br s, 1H), 4.04 (m, 2H), 4.13 (m, 1H), 2.90 (dd, J = 3.8,
12.0 Hz, 1H), 2.80 (dd, J = 8.4, 12.0 Hz, 1H), 2.60 (m, 2H), 2.54 (s, 3H), 2.05-
15  2.25 (brs, 2H), 1.70-1.88 (m, 5H), 1.48-1.63 (m, 2H), 1.25-1.38 (m, 1H).

Example 98
8’-Chloro-5'-[2-(ethoxycarbonylmethyl-amino)-ethoxy]-spiro[cyclohexane-1-
4'(3’,4'-dihydro)quinazolin]-2'(1’H)-one
20 X4=C-OCH,CH;NHCH>COOCH,CHj3, Xo=CH, X3=CH, X4=C-Cl, A=cyclohexyl,
' X=NH, Z=0, Y=NH

To a stirred suspension of intermediate 8 (2.0g, 5.14mmol) in acetonitrile (28mL)
was added a solution of ethyl glycinate (3.72g, 3.6mmol) in acetonitrile (12mL).

25 The mixture was stirred under reflux for 24 hours. Concentration in vacuo at 40°C
afforded an orange oil (5g) which was subjected to column chromatography
(silica 110g, eluting with 50% to 100% EtOAc in heptane followed by 90% EtOAc
in DCM) to give the title compound (450mg, 22% yield) as a white solid after
drying in vacuo at 45°C.

30 'HNMR [(CD3);S0] & 7.94-7.98 (br s, 1H), 7.24 (d, J = 8.0 Hz, 1H), 7.01-7.05 (br
s, 1H), 6.62 (d, J = 9.0 Hz, 1H), 4.08 (t, J = 7.1 Hz, 2H), 4.01 (t, J = 5.6 Hz, 2H),
3.41 (s, 2H), 2.95 (t, J = 5.6 Hz, 2H), 2.45-2.55 (m, 2H), 2.12 (br s, 1H), 1.70-1.85



'$109%6 *& ()- gy3 '$10%' 1 & ()- ly3 '$109& && ()- |y3 ' $109& && ()-
10%&'() B[:bU410 Y@Z(10% & ()- Y@Z(10% & ()- Y@ Z(10%& () -

y: $10% & bo /,?/47 $0% & ()- y:$10% & () - BRd| obU410 PCT/EPIZ/03S4
110084 & () - P67 T0f £ 10t " L910% ' f&{)- | F6(10%: &&' ()- F6(10% & ()-

| AMLO% ' f& ()-DG [:bU410 @$10994 & ()-g @SL09K & ()-g t @10 & ()-g
*@S100WE ()-g (1094 & ()-, !10%% <& ()-S O [:bUAI0 | L¥F(10%K ()- 2

L* F( 10984 9
@10 & §9§c3§%;“ 5603 ABG088 G 2o ABIR Mo 1180 450 1,
10984 & ()HZ, 3HF(10%4 & () - L*F(lO%&( )-= EN}\; vU410 M H(10% b & ()-
. HM(10% (b & ()- Dm(10% (~ & ()- m10%& ()- xm(lo%()&()
r’r(lO%i& () - Nf Sk| [ NA41010( HIO(10( 31:!10% & ()- -31:! 10%3G& () -

$10%i kdhple 89’ $109%€ & ()-9 RT(109% & ()- i|[: NA41010 < $10% %i& ()-
: 0/‘$1 R&t 5\&3 oW W& ()- plO%Bg & ()- @ L09R&?& ( %

“11098% & § égﬂf? ieecbowmema@mp)@tBQmerchyc memum@'-(s' 4'-

k™ $109%84 0% 10109 1094 109¢ 7

({ 10W§§“?‘§’d“gj’f‘§3'iﬁ%&]§&‘ B ydciBard )10 (i losk e (- @

(I 10961 XD CHHGHAMGHI0 OQHE X DM 84-0H D01 R XN & -
1 1098 () - sllg/%% ()- s! 10984 & ()-. 2|]: NA41010 !'( 10984 & (

\ A9l 1004 %" 1 10984 & ()- y10%84 & ()- Y 10984 & ()- Y! 10%

& ()-Pal[: -410%{ AL(10994 & ()- ! (109%% 2& ()- ! (10%AME ()- ! (10%& ()-

10 To a stirred solution of Example 98 (600mg, 1.52 mmol) in 1,4-dioxane (8mL)
was added a solution of HCI (6N, 10.5mL) at 18 to 20°C. The reaction mixture
was heated to 90°C for 2 h. It was then quenched onto water (100mL) and
washed with DCM (200mL). The aqueous layer was concentrated and dried in
vacuo at 60°C to give title compound (614mg, 99.9% yield) as a white solid

15 (purity 95.9%).

"H NMR (400 MHz, CD30D) & 7.07 (d, J = 9.1 Hz, 1H), 6.56 (d, J = 9.1 Hz, 1H),
4.17 (t, J = 5.6 Hz, 2H), 3.86 (s, 2H), 3.39 (t, J = 5.6 Hz, 2H), 2.24-2.34 (m, 2H),
1.40-1.60 (m, 7H), 1.15-1.26 (m, 1H).

20 Biological results

in vitro inhibition of the phosphodiesterase 7 and of other phosphodiesterases

The capacity of the compounds of the invention to inhibit cyclic nucleotide
25 phosbhodiesterases was evaluated by measuring their 1Csy (concentration

necessary to inhibit the enzymatic activity by 50 %).

PDE3A3, PDE4D3, PDE7A1 were cloned and expressed in insect cells $f21 using

the baculovirus expression system and we uses directly the cell culture supernatant

as enzyme source. The source of PDE1 and of PDES were human cell lines
30 (respectively TPH1 human monocytes and MCF7 human caucasian breast

adenocarcinoma).
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10  The enzymatic reaction was stopped after 1 hour for PDE 1, PDE 3 and PDE 5 and

10 minutes for PDE 4 and PDE 7.

In order to determine their ICsp, compounds of the invention were assayed at 8 to
11 concentrations ranging from 0.02nM to 100uM for PDE 4 and PDE 7 and at least
15  at 6 concentrations ranging from 0,1uM to 30uM for PDE 1, 3 and 5.
The ICso (WM) were determined for some of the compounds of the invention,
and the ICsp of most of the compounds of examples 1 to 99 were comprise between
0.008 uM and 18 pM.
The activity of some of the most active compounds are summarized in the
20 following table:

Example [Cso PDE7 (1M)

humber
15 0,014
26 0,016
34 0,012
38 0,018
41 0,02
51 0,008
52 0,015
53 0.013
54 0,013
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20 or N, , the carbon atoms of these groups being unsubstituted or
substituted with one or several groups, identical or different,
selected from SR®, OR®, NRPR’, =0, =S or =N-R® in which R® and
R’ are the same or different and are selected from hydrogen or
fower alkyl, and,
25 - R® is selected from aryl, heteroaryl, cycloalkyl optionally interrupted
with C(=0) or with 1, 2, or 3 heteroatoms chosen from O, S, S(=0),
SO, aor N, cycloalkenyl optionally interrupted with C(=O) or with 1, 2, or
3 heteroatoms chosen from O, S, §(=0), SO, or N, or a bicyclic group,
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15 optionally interrupted with C(=0O) or with 1 or 2 heteroatoms chosen
from O, S, S(=0), SO, or N, in which

- Q4 is selected from (CHy),, lower alkyl interrupted with one
heteroatom selected from O, S or N, lower alkenyl or lower
alkynyl, these groups being optionally substituted with lower

20 alkyl, OR' or NR'R” in which R' and R" are the same or

different and are selected from hydrogen or lower lower alkyt;

- nis an integer selected from 0, 1, 2, 3 or 4;
these groups being unsubstituted or substituted with one or several
groups selected from lower alkyl, halogen, CN, CH3, SO3H, SO>CH3,

25 C(=0)-NH-SO,-CHs, CF;, OR®, COORs, C(=O)R%, NR°R’,
NRSC(=0)R’, C(=0)NR®R’ or SO,NRPR’, in which R® and R’ are the
same or different and are selected from hydrogen or lower alkyl
optionally substituted with one or two groups selected from OR, COOR
or NRR® in which R and R® are hydrogen or lower alkyl, and,

30 - R%and R, and/or, R® and R*, together with the nitrogen atom to which
they are linked, can form a 4- to 8-membered heterocyclic ring, which
may contain one or two heteroatoms selected from O, S, S(=0), SO, or
N, and which may be substituted with,
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- lower alkyl optionally substituted with OR or COOR in which R is
10 hydrogen or lower alkyl and,
R" and R” together with the nitrogen atom to which they are linked, can
form a 4- to 8-membered heterocyclic ring, which may contain one or
two heteroatoms selected from O, S or N; or,
- when X1 and X; both represent C-R', the 2 substituents R' may form together
15 with the carbon atoms to which they are attached, a 5-membered heterocyclic
ring comprising a nitrogen atom and optionally a second heteroatom selected
from O, SorN;

b) X is O or NR®, in which R® is selected from,
20 - hydrogen, CN, OH, NH,,

- lower alkyl, lower alkenyl or lower alkynyl, these groups being unsubstituted
or substituted with cycloalkyl optionally interrupted with 1 or 2 heteroatoms
chosen from O, S, §(=0), SO, or N, cycloalkenyl optionally interrupted with
1 or 2 heteroatoms chosen from O, S, $(=0), SO, or N, aryl, heteroaryl,

25 OR', COOR"® or NR'R"" in which R and R are the same or different
and are selected from hydrogen or lower alkyl;

c) Y is selected from O, S or N-R'?, in which R% is selected from:
- hydrogen, CN, OH, NH;,

30 - lower alkyl, lower alkeny! or lower alkynyl, these groups being unsubstituted
or substituted with, cycloalkyl optionally interrupted with 1 or 2 heteroatoms
chosen from O, S, S(=0), SO, or N, cycloalkenyl optionally interrupted with
1 or 2 heteroatoms chosen from O, S, §(=0), SO, or N, aryl, heteroaryl,
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the same or different and which are selected OR'™, COOR'™ or NR™R*S:
R™ and R" being independently selected from hydrogen or lower alkyl, or, R™
and R', together with the nitrogen atom to which they are linked, can form a 4- to
8-membered heterocyclic ring which may contain one or two heteroatoms chosen

from O, 8 or N, and which may be substituted with a lower alkyl, or,

- when Y is N-R" and Z is N-R", may form together a -CH=N- group or a -C=C-

group,

- when X is N-R® and Z is N-R™, R® and R" may form together a -CH=N- group

or a -C=C- group;

e) Z' is chosen from H, CH3 or NR'"R"" in which R'® and R are the same or

different and are selected from:

- hydrogen, CN, aryl, heteroaryl, cycloalkyl optionally interrupted with one or
several heteroatoms chosen from O, S, S(=0), SO, or N, cycloalkenyl
optionally interrupted with one or several heteroatoms chosen from O S,
S(=0), SO; or N, C(=0)R", C(=O)NR™R'S, OR™, or

- lower alkyl unsubstituted or substituted with one or several groups selected
from OR™, COOR™ or NR"R",

R'" and R" being chosen from hydrogen or lower alkyl, and,

R™ and R, and/or, R'® and R", together with the nitrogen atom to which they are

linked, can form a 4- to 8-membered heterocyclic ring which may contain one or

two heteroatoms chosen from O, S or N, and which may be substituted with a

lower alkyl,
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in which,

A', A%, A%, A® and A° are the same or different and are selected from O, S,

C, C(=0), SO, SO; or N-R"® in which R"® is selected from:

- hydrogen, aryl, heteroaryl, cycloalkyl optionaily interrupted with one or
several heteroatoms chosen from O, S, S(=0), SO, or N, cycloalkenyi
optionally interrupted with one or several heteroatoms chosen from O,
S, S(=0), SOz 0rN,

- lower alkyl unsubstituted or substituted with aryl, heteroaryl, cycloalkyl
optionally interrupted with one or several heteroatoms chosen from O,
S, §(=0), SO; or N, cycloalkenyl optionally interrupted with one or
several heteroatoms chosen from O, S, S(=0), SO, or N, CN, NR'°R%,
C(=0)NR'™R¥, OR", C(=0)R" or C(=0)OR" in which R and R®
are identical or different and are selected from hydrogen or lower alkyl;

Alis selected from O, S, C, C(=0), SO or SO, or N-R'® when A and/or A2

are C(=0) or when Y is O or S, wherein R'® is as defined above;

* represents the carbon atom which is shared between the cycle A and the

backbone cycle containing X and/or Y;

each carbon atom of the cycle A is unsubstituted or substituted with 1 or 2

groups, identical or different, selected from lower alkyl optionally

substituted with OR?', NR?'R?, COOR?' or CONR?'R?, fower haloalkyl,

CN, F, =0, SO.NR™R®, OR", SR'", C(=O)OR'", C(=O)NR'*R® or

NR™R? in which R'® and R¥ are identical or different and are selected

from hydrogen or lower alkyl optionally substituted with OR?', NR*'R%,

COOR?' or CONR?'R? in which R?' and R? are identical or different and

are selected from hydrogen or lower alkyl, and,

R' and R, and/or, R*' and R%, together with the nitrogen atom to which

they are linked, can form a 4- to 8-membered heterocyclic ring;
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- when Xis O, Xz is not C-R" in which R' is

10 - athienyl substituted with CN or with CN and CHj,
- a phenyl substituted with CN, Cl, NO, or CN and F,
- Br
- F
or their tautomeric forms, their racemic forms or their isomers and their

15 pharmaceutically acceptable derivatives.

2. A compound of formula (Il) or (Ill) according to claim 1, in which,
a) X1, X2 and X, are the same or different and are C-R’, in which R’ is selected
from:

20 - hydrogen, halogen, CN, SO3H, NO,, CFs, OR? SR? NR?R® COR?
COOR?, CONR?R?, S0,CHj, SO,NR’R? in which R? and R® are the same
or different and are selected from hydrogen or lower alkyl optionally
substituted with halogen, CN, SOsH, OR®, COOR®, NR®R’, SO,NR®R” or
C(=0)NR°R’ in which R® and R’ are the same or different and are selected

25 from hydrogen or lower alkyl, and,

R® and R, together with the nitrogen atom to which they are linked, can
form a 4- to 8-membered heterocyclic ring;

- lower alkyl, lower alkenyl or lower alkynyl, these groups being
unsubstituted or substituted with 1, 2 or 3 groups selected from halogen,

30 CN, OR?, COOR?, NR®R*, SO,NR®R* or C(=O)NR®R* in which R? R® and
R* are the same or different and are selected from hydrogen or lower alkyl,

and,
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substituted W|th a ?(l)wer alkyl or,

a lower alky! optionally substituted with OR’, NR'R"”, C(=O)NR'R”
or COOR’ in which R’ and R" are the same or different and are
25 selected from
- H,or,
- lower alkyl optionally substituted with OR or COOR in which R
is hydrogen or lower alkyl and,
R’ and R" together with the nitrogen atom to which they are linked, can
30 form a 4- to 8-membered heterocyclic ring, which may contain one or
two heteroatoms selected from O, S or N;
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15  lower alkyl;
f) A is a cycle chosen from:
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- A', A% A3 A*and A® are the same or different and are selected from:
20 - a carbon atom, unsubstituted or substituted with 1 or 2 groups, identical or
different ,selected from lower alkyl, OH or F, or,
- an oxygen atom;
- *represents the carbon atom which is shared between the cycle A and the
backbone cycle containing X and/or Y;
25 - 2 atoms of the cycle A, which are not adjacent, may be linked by a 2, 3 or 4
carbon atom chain;
provided that:
- not more than one of the groups A', A% A% A* and A% simultaneously
represent an oxygen atom.
30
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10 substituted with halogen, CN, OR®, COORS®, NR°R’, SO.NR®R’ or
C(=0)NR®R’ in which R® and R’ are the same or different and are selected
from hydrogen or lower alkyl, and,
R® and R’, together with the nitrogen atom to which they are linked, can
form a 4- to 8-membered heterocyclic ring;
15 - lower alkyl, lower alkenyl or lower alkynyl, these groups being
| unsubstituted or substituted with 1, 2 or 3 groups selected from halogen,
CN, SO3H, OR?, COOR?, NR%R?, SO,NR®R* or C(=0)NR3R* in which R?,
R3 and R* are the same or different and are selected from hydrogen or
lower alkyl, and,
20 R? and R* together with the nitrogen atom to which they are linked, can
form a 4- to 8-membered heterocyclic ring;
- the group X°-R? in which,
- X®is selected from a lower alkylene or a single bond, and,
- R®is selected from phenyl, pyridyi or indolyl,
25 these groups being unsubstituted or substituted with 1, 2 or 3 groups
selected from Q3, heteroaryl or lower alkyl optionally substituted with Q3 in
which Q3 is selected from:
- halogen, CN, SO3H, NO,, CFs, OR? OC(=0)R?, C(=0)R? C(=0)OR?,
NH-C(=0)R?, NR®R*, SO.NR3R* or C(=0)NR*R* in which R?, R® and R*
30 are the same or different and are selected from:
- hydrogen, lower alkyl unsubstituted or substituted with one or
several groups selected from halogen, OR®, COOR® or NR°R’ in
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selected from,
- H,or,
- lower alky! optionally substituted with OR or COOR in which R
15 is hydrogen or lower alkyl and,
'R’ and R” together with the nitrogen atom to which they are linked, can
form a 4- to 8-membered heterocyclic ring, which may contain one or
two heteroatoms selected from O, S or N;
b) X4 is C-R in which R' is selected from hydrogen, halogen, CN, NO,, SO,CHs,
20  SO3H, CHa, CF3, OR?, SR? NR?R®, COOR?, CONR®R? or SO:NR?R? in which R?
and R? are the same or different and are selected from hydrogen or lower alkyl;
c) Xis NH;
d)Y is NH;
e) Z is chosen from O, S or NR'® in which R'® is hydrogen or CN;
25 f) Ais acycle chosen from:
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- A" A2 A% A*and A’ are the same or different and are selected from:
- acarbon atom, unsubstituted or substituted with 1 or 2 groups, identical or
30 different ,selected from lower alkyl, OH or F, or,
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10 5. A compound of formula (1), according to claim 1 in which, X1, X2, X3 and X, are

the same or different and are C-R’, in which R’ is selected from:
- Q1,or
- lower alkyl, lower alkenyl or lower alkynyl, these groups being
unsubstituted or substituted with 1, 2 or 3 groups Q2;
15 - the group X°-R% in which,
- X’is selected from :
- a single bond,
- a lower alkylene, optionally interrupted with 1 heteroatoms chosen
fromO,Sand N
20 - R®is selected from aryl, heteroaryl, cycloalkyl optionally interrupted
with C(=0) or with 1, 2, or 3 heteroatoms chosen from O, S, S(=0),
SO, or N, cycloalkenyl optionally interrupted with C(=0) or with 1, 2, or
3 heteroatoms chosen from O, S, S(=0), SO, or N, or a bicyclic group,
these groups being unsubstituted or substituted with 1, 2 or 3 groups
25 selected from Q3, heteroaryl or lower alkyl optionally substituted with
Q3;
in which Q1, Q2, Q3 are the same or different and are selected from
- hydrogen, halogen, CN, NO,, SO3H,
- OR? OC(=0)R? C(=0)OR? SR? S(=0)R? C(=0)-NH-SO,-CHj;, NR°R?,
30 Q-R?, Q-NR°R*, NR%-Q-NR*R* or NR*-Q-R? in which Q is selected from
C(=NR), C(=0), C(=S) or SO,, R is selected from hydrogen or lower alkyl
and R?, R® and R* are the same or different and are selected from:

- hydrogen,
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9$10% & ()- 10% & () - 13?%)(4) -thelsoé%g%u(p)s- being optionally substituted with lower
alkyl, OR’ or NR'R” in which R’ and R” are the same or
10 different and are selected from hydrogen or lower alkyt;
- nis an integer selected from 0, 1, 2, 3 or 4:
- these groups being unsubstituted or substituted with 1 or 2 groups
selected from lower alkyl, halogen, CN, CHj, SO;H, SO,CH3, CF3,
C(=O)NH-SO,CHs, OR®, COOR®, C(=0)R®, NR°R’, C(=O)NR®R’ or
15 SO2NR®R’, in which R® and R” are the same or different and are
selected from hydrogen or lower alky! optionally substituted with one or
two groups selected from OR, COOR or NRR? in which R and R® are
hydrogen or lower alkyl, and,
- R%and R’, and/or, R® and R*, together with the nitrogen atom to which
20 they are linked, can form a 4- to 8-membered heterocyclic ring, which
may contain one or two heteroatoms selected from O, S, S(=0), SO, or
N, and which may be substituted with,
- (CHz)-Q5, in which n is an integer selected from 0, 1, 2 and 3, and
QS5 is a 4- to 8-membered heterocyclic ring which may contain one or
25 two heteroatoms selected from O, S or N and which may be
substituted with a lower alkyl, or,
- a lower alkyl optionally substituted with OR’, NR'R", C(=0)NR'R” or
COOR' in which R" and R" are the same or different and are selected
from,
30 - H,or,
- lower alkyl optionally substituted with OR or COOR in which R is
hydrogen or lower alkyl and,
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10 and R* are the same or dlfferent and are selected from hydrogen or lower
alkyl,

R® and R* together with the nitrogen atom to which they are linked, may
also form a 6-membered heterocyclic ring, which may contain one or two
heteroatoms selected from O or N;

15 - the group X3-R® in which X® is a single bond and R® is selected from aryl,
heteroaryl, or a bicyclic group, these groups being unsubstituted or
substituted with 1, 2 or 3 groups selected from Q3,

in which Q1 and Q3 are the same or different and are selected from
- hydrogen, halogen, CN, lower alkyl,

20 . OR?, C(=0)OR?, NR®R*, C(=0)NR®R* or SO,NR’R* in which R?, R® and R*

are the same or different and are selected from:

- hydrogen,

- lower alkyl, Q4-heteroaryl in which Q4 is selected from lower alkyl
interrupted with one heteroatom selected from O, S or N and (CHg)n in

25 which n is an integer selected from 0, 1, 2 or3;

these groups being unsubstituted or substituted with 1 or 2 groups
selected from lower alkyl, CN, SOsH, C(=0)-NH-SO,-CHa, OR?,
COORS® or NR°R?, in which R® and R are the same or different and
are selected from hydrogen or lower alkyl optionally substituted with
30 one or two groups selected from OR, COOR or NRR® in which R and
R® are hydrogen or lower alkyl, and,
. R®and R, and/or, R® and R*, together with the nitrogen atom to WhICh
they are linked, can form a 4- to 6-membered heterocyclic ring, which
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optionally interrupted with C(=0O) or with 1 or 2 heteroatoms chosen from O, S,
or N, in which
- Q4 is selected from (CH), lower alkyl interrupted with one
heteroatom selected from O, S or N, lower alkenyl or lower alkynyl;
25 - nis an integer selected from 0, 1, 2 or 3;
these groups being unsubstituted or substituted with lower alkyl, CN, OR®,
SO3H, C(=0)-NH-S0,-CH3, CONR®R’, COOR®, COR® or NRéR’,
in which and R® and R are the same or different and are selected from
hydrogen or lower alkyl, optionally substituted with NH,, COOH, OH ;
30 R® and R’ together with the nitrogen atom to which they are linked, can form a
4- to 8-membered heterocyclic ring, which may contain one or two heteroatoms
selected from O, S or N and which may be substituted with ,
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- hydrogen and,
- lower alkyl optionally substituted with OH, COOH or NH,

- the group X°-R® in which X® is a lower alkylene optionally interrupted with a
15  heteroatom selected from O and N and R°® is selected from aryl, heteroaryl,
cycloalkyl optionally interrupted with C(=0) or with 1, 2, or 3 heteroatoms chosen
from O, S or N and cycloalkenyl optionally interrupted with C(=0) or with 1, 2, or
3 heteroatoms chosen from O, S or N,
these groups being unsubstituted or substituted OR® or COOR? in which R® is
20 selected from hydrogen and lower alkyl;
R? and R*, together with the nitrogen atom to which they are linked, can form a 4-
to 6-membered heterocyclic ring, which may contain one or two heteroatoms
selected from O or N, and which may be substituted with,
- (CH2),-Q5, in which n is an integer selected from 0, 1, 2 and 3, and
25 Q5 is a 4- to 8-membered heterocyclic ring which may contain one or
two heteroatoms selected from O, S or N and which may be
substituted with a lower alkyl, or,
- C(=0)-R’ or a lower alkyl optionally substituted with OR’, NR'R",
C(=O)NR'R” or COOR' in which R" and R" are the same or different
30 and are selected from hydrogen or lower alkyl.

8. A compoUnd of formula (1) according to claim 5 in which, X4 is C-R’, in which
R'is selected from hydrogen, halogen or OR? in which R? is selected from
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9. A compound of formula (1) according to any one of claims 5, 7 and 8 in which
X2 is C-R', in which R" is X5-R5, in which
- X%is a single bond,
15 - R%is phenyl or pyridyl,

- optionally substituted with a lower alkyl, and,

- substituted with C(=O0)NR’R* in which R® and R* together with the
nitrogen atom to which they are linked, form a 4- to 8-membered
heterocyclic ring, which may contain one or two heteroatoms

20 selected from O, S, S(=0), SO; or N, and which may be substituted
| with,

- a 4- to 8-membered heterocyclic ring, which may contain one or two
heteroatoms selected from O, S or N and which may be substituted with a
lower alkyl, or,

a lower alkyl optionally substituted with OR’, NR'R"”, C(=O)NR'R"” or COOR’ in
which R’ and R" are the same or different and are selected from,

25

- H,or,
- lower alkyl optionally substituted with OR or COOR in which R is
hydrogen or lower alkyl and,
30 R’ and R” together with the nitrogen atom to which they are linked, can
 form a 4- to 8-membered heterocyclic ring, which may contain one or
two heteroatoms selected from O, S or N.
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- X°-R® in which R® is a single bond and R® is aryl or heteroaryl, optionally
substituted with one, two or three groups which are the same or different
and which are selected from halogen, CN, CF3, SO,Me, OR?, COOR?,
NR?R3, SO,NR?R? and CONR?R® in which R? and R® are the same or
15 different and are selected from hydrogen or lower alkyl.

13. A compound of formula (1) according to claim 12 in which X3 is C-R’, in which
R'is selected from hydrogen or halogen.

20 14, A compound of formula (1) according to any one of claims 5 to 13 in which X4
is C-R’, in which R is selected from
- hydrogen, halogen, CF3, O-lower alkyl, COOR? or,
- lower alkyl optionally substituted with OR?, COOR? or SO,NR?R? in which R?
and R® are the same or different and are selected from hydrogen or lower alkyl.

25
15. A compound of formula (I) according to any one of claims 5 to 14 in which X
is NH. '
16. A compound of formula (I) according to any one of claims 5 to 15 in which Y
30 isNH.

17. A compound of formula (1) according to any one of claims 5 to 16 in which Z is
O or N-CN.
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6'-Methoxyspiro[cyclohexane-1-4'-(3' A'-dihydro)quinazolin}-2'(1°H)-one,
Spiro[cycloheptane-1-4'~(3’ 4'-dihydro)quinazolin]-2'(1'H)-one,
7'-Methoxyspiro[cyclohexane-1-4'-(3' 4'-dihydro)quinazolin]-2'(1'H)-one,
6'-Phenylspiro[cycloheptane-1 -4'-(3',4'-dihydro)quinazolin]-2'(1'H)-one,
8'-Methoxyspiro[cyclohexane-1 -4'-(3' ,4'-dihydro)quinazolin]-2'(1 'H)-one,
8'-Chlorospiro[cyclohexane-1 -4'-(3",4'-dihydro)quinazolin]-2'(1'H)-one,
7'-chlorospiro[cyclohexane-1-4'-(3’ 4'-dihydro)quinazolin]-2'(1'H)-one,
5'-chlorospiro[cyclohexane-1-4'~(3' 4'-dihydro)quinazolin]-2'(1'H)-one,
8'-methy|spiro[cyc|ohexane-1-4’-(3’,4'-dihydro)quinazo!in]—2'(1’H)-one,
6‘-chlorospiro[cyc|ohexane-1-4’-(3',4’-dihydro)quinazolin]-2'(1 'H)-one,
8'-bromospiro[cyclohexane-1-4'-(3' 4'-dihydro)quinazolin}-2'(1'H)-one,
8'-fluorospiro[cyclohexane-1—4'-(3’,4’-dihydro)quinazolin]-2'(1'H)-one,
6'-methylspiro[cyclohexane-1 -4'-(3' 4 -dihydro)quinazolin}-2'(1'H)-one,
5' 8'-dichlorospiro[cyclohexane-1 -4'-(3' 4-dihydro)quinazolin]-2'(1 'H)-one,
6' 7'-dichlorospirofcyclohexane-1 -4'-(3',4'-dihydro)quinazolin]-2'(1 "H)-one,
5' 6'-dichlorospiro[cyclohexane-1 -4'-(3' 4'-dihydro)quinazolin]-2'(1 'H)-one,
6'-pheny|spiro[cyclohexane-1 -4’-(3',4'-dihydro)quinazolin]-z’(1 'H)-one,
8'-iodospiro[cyclohexane-1 -4'-(3' ,4'"-dihydro)quinazolin]-2'(1 'H)-one,
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() -
) -




10%$& ()- 3# 10%$& ()- ZY10% +$' & ()-z 9! 10%$& ()- 9!10% & ()-JS

1| [:vU410  Jsf2 10%&'()- eS(- 1092+$2& ()-& Yz 10% && ()-& z 104 & ()-& ez
109R+$2& QU ()-& " HHUUAL0 FF $109%8& ()-5 OF )-5

FF $10%&\Q/b)(§y s' | 10%I$d& () - 101 +$1 @4 +$1 101 +$1 Zsf 2 PR

10% +$1 & ()-9% 994 & ' (zYOvU410 FF $1098& ()-5 u FF $10% $/ & ()-5

FF $1098& () -5 @FF $109%& ()-5 FF $1098& ()-5! nFF $109%

£ S0 ERISgROE 0 LISl ) TSI

S10%" & (§- érpmm@[(&c(qheptan&()%-&&4)d|l9ydr8)qumazolln] 2'(1'H)-one,

 at0e & ¢ )orobpe B prolclrane 7 d - é%%@qwaa@;{ﬂ(wgédﬁzagoql[  vUAL0
- Usiove “Egmﬂ?ffldzzsvdﬁm ey PR Rain RSN

L! 109Rs& §)8-fighlorgspielsyciphexansg:-4¢:(8)4’ shhﬁﬂsbmﬁr{\gmlh(t)ﬂ/-ﬂq1 H) dr@lo%?$& ()- Z
| O . 0
k3Lgé80%%% ‘%'b K éc}%@%ﬂ%xaﬁ?8%0&4&6%@%%329@%%%3@&9
" $109R$&8'¢ghoro- ﬁ'»lﬁéfe&o@spnfoIWﬂ@&n@)Mngs %@W?d?&qﬁ}rra&% @%gﬁg@gﬁ@“‘m

3& $109%& 094 0% ' & 10% & 0% &
<=>c>|[: Aéﬁﬂé'osﬁr%%lv&otqu%(smamewa &(d;hydm)mdnamhn}&z(() 'H)-one,

s s10v6 £y PRI oheransd 498 io@hvema}@aaowzww;@ @0

i et R Ay R 0

e! 1092+ %0+ c % +

s! 109%+$&' )%‘HB&B%S@X&%@/&@M@& hamk“(- )exuqr)azohnlta% ()
| - 109w+ Svgng ) - |- 10%g#& ()- U -10%"& () - uCCDl EEFF|[ NA41010

13°3$10%-$& () -1 3L! 9$10%$& ()-g 3L! 9$10% ()-g %BL! 9$109%$& () -

r 3L! 9$109%-chRao(6'~(4-pysid y i HORAO S xeme=E & 3% mm%mu&mwﬁp@wm)
2c#10%& ( 1098& ()-T ! 109& () - 10+$1o+$1o+$
3 3$10% €‘() | PHICI TIK(L| [:vU410 A Y:$109%& ()-f#2 Y: $109%B& ()-f#

B obirio v o bR e

Y: $10%$& 4§ H}emei0 000 [: aT310 Egh t 10‘V<9R' 9& ()-K h t' 10%& () -

t * égﬁ%ﬁ)@ %a?bc&y%ﬂé&ylég% Kp@er?ﬁpxro e(faﬁ % sjhygro)—q%%%][ arsio
2'(1'H)-one,
8'-chloro-6'-(1H-indol-5yl)spirofcyclohexane-1-4'-(3',4'-dihydro}-quinazolin]-
2'(1'H)-one,
8'-chloro-6'-(2-pyridyl)spiro[cyclohexane-1-4'-(3',4'-dihydro)quinazolin]-2'(1'H)-
one,
8'-chloro-6'-(3-dimethylamino-prop-1-ynyl)spiro[cyclohexane-1-4'-(3',4’-dihydro)—
quinazolin}-2’(1’H)-one,
8'-chloro-6'-(3-methylamino-prop-1-ynyl)spiro[cyclohexane-1-4'-(3' 4’
dihydro)quinazolin]-2'(1'H)-one,
8'-chloro-6'-[4-(4-methyl-piperazine-1-carbonyl)phenyl]spiro[cyclohexane-1-4'-
(3',4'-dihydro)quinazolin]-2’(1'H)-one,
8'-chloro-6'-[4-(3-N-dimethylamino-propylcarboxamide)phenyl]-spiro—
[cyclohexane-1-4'-(3',4’-dihydro)quinazolin]-2'(1'H)-one,
8'-chloro-6'-[4-(2-N-dimethylamino-ethyicarboxamide)phenyl]-spiro-[cyclohexane-
1-4'-(3',4'-dihydro)quinazolin]-2'(1’H)-one,
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8'-Chloro-2'-methoxyiminospiro[cyclohexane-1-4'-(3' 4'-dihydro)quinazoline,
8'-Chloro-2'-dimethylaminospiro[cyclohexane-1-4'-(3',4’-dihydro)quinazoline},
8'-Chloro-1"-methylspiro[cyclohexane-1-4'-(3',4'-dihydro)quinazolin]-2'(1’H)-one,
8'-Chloro-1'-(ethoxycarbonyimethyl)spiro[cyclohexane-1-4'-(3",4'-dihydro)—
quinazolin}-2'(1'H)-one,
8'-Chloro-3'-methylspiro[cyclohexane-1-4'-(3',4'-dihydro)quinazolin]-2'(1'H)-one,
8'-chloro-6'-[4-(4-pyrimidin-2-yl-piperazine-1-carbonyl)phenyl]spiro[—cyclohexane-
1-4'-(3',4’-dihydro)quinazolin]-2'(1'H)-one,
8'-chloro-6'-[4-(4-(2-morpholin-4-yl-ethyl)-piperazine-1-carbonyl)-phenyl]spirof-
cyclohexane-1-4'-(3',4'-dihydro)quinazolin]-2'(1'H)-one,
8'-chloro-6'-[4-(4-(2-morpholin-4-yl-2-oxo-ethyl)-piperazine-1-carbonyl)-
phenyl}spiro[-cyclohexane-1-4'-(3',4'-dihydro)quinazolin]-2'(1'H)-one,
8'-chloro-6'-[4-(4-(2-hydroxy-ethoxy)-ethyl)-piperazine-1-carbonyl)-phenyi]spiro[—
cyclohexane-1-4'-(3',4'-dihydro)quinazolin}-2’(1'H)-one,
9'-Chlorospirofcyclohexane-1-5'-(5',10"-dihydro)}-imidazo[2,1-bjquinazoline
9'-Chlorospiro[cyclohexane-1-5'-(5',10'-dihydro)}-[1,2,4]triazolo[3,4-blquinazoline,
9'-Chlorospiro[cyclohexane-1-5'-(4',5'-dihydro)]-[1,2,4]triazolo[4,3-a]quinazoline,
Spiro[cyclohexane-1-9'-(8',9'-dihydro)-pyrazolo[4',3'-flquinazolin]-7'(6'H)-one,
8'-Chloro-5'-methoxyspiro[cyclohexane-1-4'-(3',4'-dihydro)quinazolin}-2'(1'H)-one,
5',8'-diflucrospiro[cyclohexane-1-4'-(3' 4'-dihydro)quinazolin]-2'(1'H)-one,
8'-Chloro-5"-methylspiro[cyclohexane-1-4'-(3',4'-dihydro)quinazolin]-2'(1’H)-one,
8'-Chloro-6'-(morpholin-4-yl)methylspiro[cyclohexane-1-4'-(3',4'-
dihydro)quinazolin]-2'(1'H)-one,
8'-Chloro-5"-hydroxyspiro[cyclohexane-1-4'-(3',4’-dihydro)quinazolin}-2'(1'H)-one,
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$10% & () Bp-/éﬁloro-S'-hydroxy-6'-iodo-spiro[cyclohexane-1-4'-(3',4'—dihydro)quinazolin]—
2'(1'H)-one,
8'-Chloro-6'-iodo-5'-methoxy-spiro[cyclohexane-1-4'-(3’ ,4'-dihydro)quinazolin)-
2'(1'H)-one,
8'-Chloro-6'-cyano-5'-methoxy-spirofcyclohexane-1-4'-(3’,4-dihyd ro)quinazolin)-
2'(1'H)-one,
8'-Chloro-5'-[2-(4-morpholino)ethoxy]spiro[cyclohexane-1-4'-(3' 4 -
dihydro)quinazolin]-2'(1'H)-one,
8'-Chloro-5'-[2-dimethylaminoethoxy]spiro[cyclohexane-1-4'~(3' 4'-
dihydro)quinazolin]-2'(1'H)-one,
8'-Chloro-5'-(2-aminoethoxy)-spiro[cyclohexane-1-4'-(3',4'-dihydro)quinazolin}-
2'(1'H)-one,
8'-Chloro-5'-[2-(methylamino)ethoxy]-spiro[cyclohexane-1-4'~(3' 4'-
dihydro)quinazolin]-2'(1'H)-one,
8'-Chloro-5'-[2-(2-aminoethoxy)ethoxy]spiro[cyclohexane-1-4'-(3',4'-
dihydro)quinazolin}-2'(1'H)-one,
8'-Chloro-5'-[3-dimethylaminopropoxy]spiro[cyclohexane-1-4'-(3',4 -
dihydro)quinazolin}-2'(1’H)-one,
8'-Chloro-5'-ethoxycarbonylmethoxyspirofcyclohexane-1-4'-(3',4'-
dihydro)quinazolin}-2'(1°H)-one,
5'-carboxymethoxy-8'-chloro-spiro[cyclohexane-1-4'-(3',4'-dihydro)quinazolin}-
2'(1'H)-one,
5'-carboxypropoxy-8'-chloro-spiro[cyclohexane-1-4'-(3',4'-dihydro)quinazolin]-
2'(1'H)-one,
8'-chloro-5'-(3-sulphopropoxy)-spiro[cyclohexane-1-4'-(3',4'-dihydro)quinazolin}-
2'(1'H)-one,
8'-Chloro-5'-[2-(tetrahydro-pyran-2-yloxy)-ethoxy]-spiro[cyclohexane-1-4'-(3' 4'-
dihydro)quinazolin)-2'(1'H)-one,
8'-Chloro-5'-(2-hydroxy-ethoxy)-spiro[cyclohexane-1-4'-(3",4'-dihydro)quinazolin]-
2'(1'H)-one,
8'-Chloro-5'-(5-ethoxycarbonyl-furan-2-yimethoxy)-spiro[cyclohexane-1-4'-(3',4'-
dihydro)quinazolin}-2'(1'H)-one,
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& () - 3K 38aehiérd-5*(8ktarboxy-furan-2-ylmethoxy)-spiro[cyclohexane-1-4'-(3' 4'-
dihydro)quinazolin]-2'(1'H)-one,

8'-Chloro-5'-cyanomethoxyspiro[cyclohexane-1-4'~(3' ,4'-dihydro)quinazolin]-
2'(1'H)-one,
8'-Chloro-5'-(1H-tetrazol-5-yimethoxy)-spiro[cyclohexane-1-4'-(3' 4'-
dihydro)quinazolin}-2'(1’'H)-one,

8'-Chloro-5'-(5-hydroxy-[1,2,4]oxadiazol-3-ylmethoxy)-spiro[cyclohexane-1-4'-

(3'4'-d

ihydro) quinazolin}-2'(1'H)-one,

8'-Chloro-6'-iodo-5'-[2-dimethylamino-ethoxy]spiro[cyclohexane-1-4'~(3' 4'-

dihydro)quinazolin]-2'(1'H)-one,

6'-(4-carboxyphenyl)-8’-chloro-5'-methoxyspiro[cyclohexane-1-4'-(3',4 -

dihydro)quinazolin}-2'(1'H)-one,

6'-(3-carboxyphenyl)-8'-chloro-5'-methoxyspiro[cyclohexane-1-4'-(3' 4'-
dihydro)quinazolin}-2'(1'H)-one,

8'-chloro-6'-[2-(4-methyl-piperazine-1-carbonyl)phenyl]spiro[cyclohexane-1-4'-
(3',4'-dihydro)quinazolin]-2'(1'H)-one,
8'-chloro-6'-[2-methyl-4-(4-methyl-piperazine-1-

carbonyl)phenyl]spirofcyclohexane-1-4'-(3',4'-dihydro)quinazolin}-2'(1'H)-one,

8'-chloro-6'-{4-(piperazine-1-carbonyl)phenyl]spiro[cyclohexane-1-4'-(3',4'-

dihydro)quinazolin}-2'(1’H)-one,

8'-chloro-6'-[4-carbamoyl-phenyl]spiro[cyclohexane-1-4'-(3",4'-dihydro)quinazolin]-
2'(1'H)-one,
8'-chloro-6'-[4-((1-methyl-piperidin-4-yl)-piperazine-1-

carbonyl)phenyl]spiro[cyclohexane-1-4'-(3',4’-dihydro)quinazolin]-2'(1'H)-one,

8'-chloro-5"-methoxy-6'-[4-(4-methyl-piperazine-1-

carbonyl)phenyl]spiro[cyclohexane-1-4'-(3',4'-dihydro)quinazolin}-2'(1'H)-one,
8-Chloro-5-methoxyspiro[4H-benzo[d][1,3]Joxazin-2-ylamine-4-4'-(tetrahydro-
pyran-4"-yl)],
8'-Trifluoromethyispiro[cyclohexane-1-4'-(3',4’-dihydro)quinazolin}-2’(1'H)-one,
8'-Chloro-6'-cyanomethylspiro[cyclohexane-1-4'-(3',4'-dihydro)quinazolin]-2’(1'H)-

one,

8'-Chloro-5'-(3-dimethylamino-2-hydroxy-propoxy)-spiro[cyclohexane-1-4'-(3',4'-

dihydro)quinazolin}-2'(1'H)-one,
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8'-Chloro-5"-(2-methanesulfonylamino- 2-oxo-ethoxy) -spiro[cyclohexane-1-4'-
(3',4'-dihydro)quinazolin}-2'(1'H)-one,

8'-Chloro-5'-(2-{(5-methyl-isoxazol-3-ylmethyl)-amino]ethoxy)-spiro[cyclohexane-
1-4'-(3',4'-dihydro)quinazolin}-2'(1'H)-one.

23. A compound selected from the group consisting of
8'-bromospiro[cyclohexane-1-4'-(3',4"-dihydro)quinazolin])-2'(1’H)-one,
5',8'-dichlorospiro[cyclohexane-1-4'-(3',4'-dihydro)quinazolin]-2'(1'H)-one,
8'-Bromospiro[cycloheptane-1-4'-(3',4’-dihydro)quinazolin}-2'(1'H)-one,
8'-chloro-6'-methoxyspiro[cyclohexane-1-4'<(3' 4'-dihydro)quinazolin}-2'(1'H)-one,
8'-chloro-6'-phenylspiro[cyclohexane-1-4'-(3',4’-dihydro)quinazolin]-2'(1'H)-one,
8'-chloro-6'-(3-pyridyl)spiro[cyclohexane-1-4'-(3',4'-dihydro)quinazolin}-2'(1'H)-
one,

8'-chloro-6'-(4-pyridyl)spiro{cyclohexane-1-4'-(3' 4'-dihydro)quinazolin]-2'(1'H)-
one,
6'-(4-carboxyphenyl)-8'-chlorospiro[cyclohexane-1-4'-(3',4'-dihydro)—quinazolin]-
2'(1'H)-one,
6'-(3-carboxyphenyl)-8'-chlorospiro[cyclohexane-1-4'-(3',4'-dihydro)—quinazolin]-
2'(1'H)-one,

8'-chloro-6'"-(1H-indol-5y!)spiro[cyclohexane-1-4'-(3' 4'-dihyd ro)y-quinazolin]-
2'(1'H)-one,
8'-chloro-6'-(2-pyridyl)spiro[cyclohexane-1-4'-(3',4’-dihydro)quinazolin]-2'(1'H)-
one,

8’-chloro-6'-(3-dimethylamino-prop-1-ynyl)spiro[cyclohexane-1-4'-(3' 4'-dihydro)-
quinazolin]-2’'(1'H)-one,
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chloro-6'-[4-(2-N-dimethylamino- -ethylcarboxamide)phenyt}-spiro—{cyclohexane-
1-4'-(3',4"-dihydro)quinazolin}-2'(1'H)-one,

8’-chIoro-6'-[3-(3~N-dimethylamino-propylcarboxamide)phenyl]—spiro—-
[cyclohexane-1-4'-(3',4'-dihydro)quinazolin}-2'(1 'H)-one,
8'-chloro -6'-[3-(4-methyl-piperazine-1 -carbonyl)-phenyl]spiro-{cyclohexane-1-4'-
(3',4'-dihydro)quinazolin]-2'(1'H)-one,
8’-chloro-6'-[3-(2-N-dimethylamino-ethylcarboxamide)phenyl]spiro——[cyclohexane-
1-4'-(3',4'-dihydro)quinazolin]-2'(1'H)-one,
8'-chloro-6'-[4-(4-pyrimidin-2-yl-piperazine-1 -carbonyl)phenyl]spiro[—cyclohexane-
1-4'-(3',4'-dihydro)quinazolin}-2'(1'H)-one,
8’-chIoro-6'-[4-(4-(2-morpholin-4-y|-ethy|)-piperazine-1-carbonyl)-phenyl]spiro[—
cyclohexane-1-4'-(3',4'-dihydro)quinazolin]-2'(1’H)-one,
8'-chloro-6'-[4-(4-(2-morpholin-4-yl-2-oxo-ethyl)-piperazine- 1-carbonyl)-
phenyljspiro[—cyclohexane-1-4'-(3'4'-dihydro)quinazolin]-2'(1'H)-one,

8'-chloro-6'-[4-(4-(2-hydroxy-ethoxy)-ethyl)-piperazine-1 -carbonyl)-phenyl]spiro[—
cyclohexane-1-4'-(3' 4’-dihydro)quinazolin}-2'(1'H)-one,
8'-Chloro-5'-methoxyspiro[cyclohexane-1-4'-(3',4'-dihyd ro)quinazolin}-2'(1'H)-one,
8'-Chloro-5’-methyispiro[cyclohexane-1-4'-(3',4'-dihydro)quinazolin}-2'(1'H)-one,
8'-Chloro-5'-hydroxyspiro[cyclohexane-1-4'-(3',4'-dihydro)quinazolin]-2'(1’H)-one,
8'-Chloro-6’-cyano-5’-methoxy-spiro[cyclohexane-1-4'-(3',4'-dihydro)quinazolin)-
2'(1'H)-one,
8'-Chloro-5’-[2~(4-morpholino)ethoxy]spiro[cyclohexane-1-4'-(3' 4'-
dihydro)quinazolin]-2'(1'H)-one,
9'-carboxymethoxy-8'-chloro-spiro[cyclohexane-1-4'-(3',4'-dihydro)quinazolin)-
2'(1'H)-one,
5'-carboxypropoxy-8'-chioro-spiro[cyclohexane-1-4'-(3',4'-dihydro)quinazolin]-
2'(1'H)-one,
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6'-(4-carboxyphenyl)-8'-chloro-5'-methoxyspiro[cyclohexane-1-4'-(3’,4'-
dihydro)quinazolin}-2'(1'H)-one,
6'-(3-carboxyphenyl)-8'-chloro-5'-methoxyspiro[cyclohexane-1-4'-(3',4'-
dihydro)quinazolin}-2'(1'H)-one,
8'-chloro-6'-[2-methyl-4-(4-methyl-piperazine-1-
carbonyl)phenyi]spiro[cycichexane-1-4'-(3',4'-dihydro)quinazolin]-2'(1'H)-one,
8'-chloro-6'-[4-(piperazine-1-carbonyl)phenyl]spiro[cyclohexane-1-4'-(3',4'-
dihydro)quinazolin}-2’(1'H)-one,
8'-chloro-6'-[4-carbamoyl-phenyl]spiro[cyclohexane-1-4'-(3’,4'-dihydro)quinazolin]-
2'(1'H)-one,
8'-chloro-6'-[4-((1-methyl-piperidin-4-yl)-piperazine-1-carbonyl)phenyl]
spiro[cyclohexane-1-4'-(3',4’-dihydro)quinazolin}-2'(1'H)-one, and,
8'-Chloro-5'-[2-(carboxymethyl-amino)-ethoxy]-spiro[cyclohexane-1-4'-(3',4"-
dihydro)quinazolin]-2'(1'H)-one hydrochioride,
8'-Chloro-5'-(2-methanesulfonylamino-2-oxo-ethoxy)-spiro[cyclohexane-1-4'-
(3',4'-dihydro)quinazolin]-2'(1'H)-one,

8'-Chloro-5'-(2-[(5-methyl-isoxazol-3-yimethyl)-amino]ethoxy)-spiro[cyclohexane-
1-4'~(3' 4’-dihydro)quinazolin]-2'(1'H)-one.
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Q1,or
15 - lower alkyl, lower alkenyl or lower alkynyl, these groups being
unsubstituted or substituted with one or several groups Q2;

#$- +929\ AHPXa h$pw) #DK| 8

- the group X>-R® in which,
- XSis selected from :
- asingle bond,

20 - lower alkylene, lower alkenylene or lower alkynylene, optionally
interrupted with 1 or 2 heteroatoms chosen from 0, S, $(=0), SO,
or N, the carbon atoms of these groups being unsubstituted or
substituted with one or several groups, identical or different,
selected from SRE, OR®, NRCR’, =0, =S or =N-R® in which R® and

25 R’ are the same or different and are selected from hydrogen or
lower alkyl, and,

. R%is selected from aryl, heteroaryl, cycloalkyl optionally interrupted

with C(=0) or with 1, 2, or 3 heteroatoms chosen from O, S, S(=0),

SO, or N, cycloalkenyl optionally interrupted with C(=0) orwith 1, 2, or

30 3 heteroatoms chosen from O, S, S(=0), SOz or N, or a bicyclic group,
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Q4-cycloalkyl optionally interrupted with C(=O) or with 1 or 2
heteroatoms chosen from O, S, S(=0), SO, or N, or Q4-cycloalkenyl

15 optionally interrupted with C(=0O) or with 1 or 2 heteroatoms chosen
from O, S, S(=0), SOz or N, in which

- Q4 is selected from (CHy), lower alkyl interrupted with one
heteroatom selected from O, S or N, lower alkenyl or lower
alkynyl, these groups being optionally substituted with lower

20 alkyl, OR’ or NR'R” in which R' and R"” are the same or

different and are selected(from hydrogen or lower alkyl;
- nis an integer selected from 0, 1, 2, 3 or 4,
these groups being unsubstituted or substituted with one or several
groups selected from halogen, lower alkyl, CN, CHj, SO3H, SO.CHj,

25 C(=0)-NH-SO,-CH;, CFs3, OR®, COOR; C(=O)Rs, NR®R’,
NR®C(=0)R’, C(=O)NRPR’ or SO,NR®R, in which R® and R are the
same or different and are selected from hydrogen or lower alkyl
optionally substituted with one or two groups selected from OR, COOR
or NRR® in which R and R® are hydrogen or lower alkyl, and,

30 - R%and R’, and/or, R® and R*, together with the nitrogen atom to which
they are linked, can form a 4- to 8-membered heterocyclic ring, which
may contain one or two heteroatoms selected from O, S, §(=0), SO, or
N, and which may be substituted with,



"HEUR ()*+,-./0123456789:; N ~
I<:¢>}f§§BEJ?DEJIEG|—H JKLMNOPQRSTUVWKYZ[ \ ] *_" abcdef ghi j kIl mopqgr st uvwxyz{| }
" S ()we,0200h523456789: ; <=>?@ABC PCT/EP02/03594

10

15

20

25

30

177

- (CH2)y-Q5, in which n is an integer selected from 0, 1, 2 and 3, and
Q5 is a 4- to 8-membered heterocyclic ring which may contain one
or two heteroatoms selected from O, S or N and which may be
substituted with a lower alkyl, or,

- a lower alkyl optionally substituted with OR’, NR'R", C(=O)NR'R" or
COOR' in which R' and R" are the same or different and are
selected from,
- H,or,
- lower alkyl optionally substituted with OR or COOR in which R is
hydrogen or lower alkyl and,
R' and R" together with the nitrogen atom to which they are linked, can
form a 4- to 8-membered heterocyclic ring, which may contain one or
two heteroatoms selected from O, S or N; or,
- when X; and X, both represent C-R', the 2 substituents R may form together
with the carbon atoms to which they are attached, a 5-membered heterocyclic
ring comprising a nitrogen atom and optionally a second heteroatom selected
from O, S or N;

b) Xis O, § or NR®, in which R? is selected from,

- hydrogen, CN, OH, NH;,

- lower alkyl, lower alkenyl or lower alkynyl, these groups being unsubstituted
or substituted with cycloalkyl optionally interrupted with 1 or 2 heteroatoms
chosen from O, S, S(=0), SO, or N, cycloalkenyl optionally interrupted with
1 or 2 heteroatoms chosen from O, S, 8(=0), 80, or N, aryl, heteroaryl,
OR™, COOR™ or NR'™R" in which R™ and R"" are the same or different
and are selected from hydrogen or lower alkyl;

c) Y is selected from O, S or N-R'2, in which R is selected from:
- hydrogen, CN, OH, NH,,
- lower alkyl, lower alkenyl or lower alkynyl, these groups being unsubstituted
or substituted with, cycloalkyl optionally interrupted with 1 or 2 heteroatoms
chosen from O, S, $(=0), SO, or N, cycloalkenyl optionally interrupted with
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1 or 2 heteroatoms chosen from O, S, S$(=0), SO, or N, aryl, heteroaryl,
OR™, COOR™ or NR'™R" in which R' and R are the same or different
and are selected from hydrogen or lower alkyl;

d) Z is chosen from CH-NO,, O, S or NR"™ in which R'? is selected from:

- hydrogen, CN, OH, NHy, aryl, heteroaryl, cycloalkyl optionally interrupted with
one or several heteroatoms chosen from O, S, S(=0), SO or N, cycloalkenyl
optionally' interrupted with one or several heteroatoms chosen from O, S,
S(=0), SO; or N, C(=0)R™, C(=0)NR™R"®, OR™, or,

- lower alkyl, unsubstituted or substituted with one or several groups which are
the same or different and which are selected OR™, COOR™ or NR™R";

R™ and R™ being independently selected from hydrogen or lower alkyl, or, R™

and R, together with the nitrogen atom to which they are linked, can form a 4- to

8-membered heterocyclic ring which may contain one or two heteroatoms chosen
from O, S or N, and which may be substituted with a iower alkyl, or,

-when Y is N-R" and Z is N-R"®, R" and R"® may form together a -CH=N- group
or a -C=C- group,
- when X is N-R? and Z is N-R", R? and R'® may form together a -CH=N- group
or a -C=C- group;

e) Z' is chosen from H, CH3 or NR'R" in which R'® and R'” are the same or

different and are selected from:

- hydrogen, CN, aryl, heteroaryl, cycloalkyl optionally interrupted with one or
several heteroatoms chosen from O, S, S(=0), SO; or N, cycloalkenyl
optionally interrupted with one or several heteroatoms chosen from O, S,
S(=0), SOz or N, C(=0)R™, C(=0)NR"R'5, OR™, or,

- lower alkyl unsubstituted or substituted with one or several groups selected
from OR™, COOR™ or NR"R",

R™ and R" being chosen from hydrogen or lower alkyl, and,

R* and R, and/or, R'® and R, together with the nitrogen atom to which they are

linked, can form a 4- to 8-membered heterocyclic ring which may contain one or
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two heteroatoms chosen from O, S or N, and which may be substituted with a
lower alkyl;

f) Ais a cycle chosen from:

A4

2_ a4 2~

1 U YA 1/A3\ 2 /A_A\ /A A\5

<‘> U U g AA A°
I o '

in which,

- A", A% A% A% A and AP are the same or different and are selected from O,
S, C, C(=0), SO, SO, or N-R'® in which R"® is selected from:

- hydrogen, aryl, heteroaryl, cycloalky! optionally interrupted with one or
several heteroatoms chosen from O, S, S(=0), SO, or N, cycloalkenyl
optionally interrupted with one or several heteroatoms chosen from O,
S, S(=0), SOz 0rN,

- lower alkyl unsubstituted or substituted with aryl, heteroaryl, cycloalkyl
optionally interrupted with one or several heteroatoms chosen from O,
S, S(=0), SO; or N, cycloalkenyl optionaily interrupted with one or
several heteroatoms chosen from O, S, S(=0), SO, or N, CN, NR'*R?,
C(=O)NR™R?, OR", C(=0)R"™ or C(=0)OR" in which R'" and R®
are identical or different and are selected from hydrogen or lower alkyt;

- *represents the carbon atom which is shared between the cycle A and the
backbone cycle containing X and/or Y;

- each carbon atom of the cycle A is unsubstituted or substituted with 1 or 2
groups, identical or different, selected from lower alkyl optionally
substituted with OR?', NR?'R?2, COOR?' or CONR?'R%, lower haloalkyl,
CN, F, =0, SO.,NR™R® OR", SR', C(=0)OR', C(=O)NR™R® or
NR™R% in which R'® and R? are identical or different and are selected
from hydrogen or lower alkyl optionally substituted with OR?!, NR?*'R?%,
COOR?' or CONR?'R? in which R?' and R? are identical or different and
are selected from hydrogen or lower alkyl, and,

R' and R%, and/or, R*' and R%, together with the nitrogen atom to which

they are linked, can form a 4- to 8-membered heterocyclic ring;
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- 2 atoms of the cycle A, which are not adjacent, may be linked by a 2, 3 or 4
carbon atom chain which may be interrupted with 1 heteroatom chosen from
O,SorN;

provided that not more than two of the groups A', A%, A% A* A% and A°
simultaneously represent a heteroatom;

of their tautomeric forms, their racemic forms or their isomers and of their
pharmaceutically acceptable derivatives,

for the preparation od a medicament for the prevention or the treatment of disorders
for which therapy by a PDE7 inhibitor is relevant.

27. Use according to claim 26 in which said compound is a compound of formula
() in which Xj, X3, X3, X4, X, Y, Z and A are as defined in claim 25.

28. Use of a compound according to any one of claims 1 to 23 for the preparation
of a medicament for the prevention or the treatment of disorders for which
therapy by a PDE?7 inhibitor is relevant.

29. Use according to any one of claims 26 to 28 in which said disorder is selected
from T-cell-related diseases, autoimmune diseases, osteoarthritis, multiple
sclerosis, osteoporosis, chronic obstructive pulmonary disease, asthma, cancer,

acquired immune deficiency syndrome, allergy or inflammatory bowel disease.

30. A method for the prevention or the treatment of a disorder for which a therapy
by a PDE?7 inhibitor is relevant , comprising administering to a mammal in need
thereof, an effective amount of a compound according to any one of claims 1 to
23.

31. A method according to claim 30 in which said disorder is selected from T-cell-
related diseases, autoimmune diseases, osteoarthritis, multiple sclerosis,
osteoporosis, chronic obstructive pulmonary disease, asthma, cancer, acquired

immune deficiency syndrome, allergy or inflammatory bowel disease.
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32. A method for preparing a compound of formula (1) according to claim 1 in
which Y is N-R'?, X is N-R® and Z is O comprising reacting a substituted urea of
formula

oA

X5~ A TN
Xg\x: N/K

R12

o)

’

in which X, Xz, X3, X4, Rg and Rq2 are as defined claim 1, with a cyclic ketone of
formula

%

0

in which A is as defined in claim 1, to obtain said compound of formula (1) and
isolating said compound of formula (1).

33. A method for preparing a compound of formula (1) according to claim 1 in
which Xy, Xz, Xa, X4, A and R® are as defined in claim 1 and Y is O, S or NH, said
method comprising,

(1) reacting a compound (2a)

X1\

A

X, YH

.
Xl

(2a)
in which X4, X, X3, X4 are as defined in claim 1 and Y is O, S or NH, with a group
P-LG in which P is a protecting group and LG is a leaving group to obtain
compound (2b)

X
4
X3\x4/ Y,P

(2b)

(2) reacting compound (2b) with R-Li in which R is lower alkyl and then with a
ketone of formula
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o

in which A is as defined in claim 1 to obtain compound (2¢)

X7 1o
i
Xy P

(2¢)
(3) removing the protecting group P either under reductive conditions, acidic
condition or basic condition to obtain compound (2d)

A
X

Xﬁ/ 15

XX SYH
(2d)

(4) reacting compound (2d) with a group O=C=N-R?® in which R®is as defined in
claim 1 to obtain compound (2e)

A

0% "NHR®
(2¢)

(5) reacting compound (2e) with an acid to obtain said compound of formula (I),
(6) isolating said compound of formula (1).




