1 6 SEP 2005 WO 02/074734 PCT/ EP02103594 1 _ NEW SPI ROTRI CYCLI C

DERI VATI VES AND THEI R USE AS PHOSPHODI ESTERASE-7 | NHI BI TORS Field of the

i nvention. The invention relates to spirotricyclic derivatives,] g BEP Hifpcess
for their preparation, and their use as phosphodi esterase 7 (PDE7

i nhi bi t oW 0278¥dkgr ound of the invention. Phosphodi est er §§EEPOBHISP pl ay an
important role in various biological !processes by hydrol ysing the key
second nessengers adenosi ne and guanosine 3',5'-cyclic nonophosphates (CAMP
and cGWP respecti ' ' ErFEgqu ' ' e

nucl eoti des. Therlgggy)es,pll n .%‘.iﬁ%'ﬁ“g? ac?ﬁ?‘t‘@%@%ﬁg ucgs??éan I ncrease
of cAMP and cGW i ntracel PHOSPHODIESTERASECT INRIBITORSI fic protein

phosphoryl at i on_pat hways, i nvol ved in a variety of functional responses. At

| east el evé@ﬂ.&ﬁ&l%ﬂi’&'_tﬂ&rramml i an cyclic nucleotide phosphodiesterases,
nunber ed PDE | Rt haye LdeniL n | f.primry
structure, subs-ltligz’iﬁ e sglchF { %%ltetsyq%r s@@ﬁ@?‘{cﬂgl {’éf/'f_“}tag'ggg‘f ESIE"% (I}?rggggs Sﬂfg th8ir

i nhi bi t or ypdpagsionLand theingse ap phsspinstieste eisasePDPDRRhibRos. CAVP- speci fi c
PDE. The biochem cal and pharmacol ogi cal characterization showed a
high-affinity cAMP- specific PDE (Kne0.2 pM, that was not affected by cGW

pot ent sel ' I nhi bitors. 20 PDE7 activity or protein has
been d&sew%ﬁm&‘ _ % cell lines, airway epithelial (AE) cell .
l'i nes and severpfodppetiRistdrasss PDE NPIBAHMN ImPONENY e¥IRl fn RaridBk eBlolotfcdrDE?

inhibition appears to be a potentially prom sing approach to specifically
bl ock T- ceprocassisaby diydralsiag the Jynsecondrmesaengars atleposingvand gwangsinat ed

h I J foi | | A I I dul i,nfl d
| mmunol oo ter-Sxls. BrBbResbaftes” MR | SE, SEVPoHpeRNEnm it HbSheyor
of . the si d&reégpl%)ﬁamgagﬁﬁéhia%ﬁ@gﬁﬂaw nhe@md%ﬁﬁﬁé@vé, aﬁ%iﬂdﬂmﬁobgq Sctivity 9-

PDE3 or PDE4 sel ective Inhibitors) and | their use. unct T onal
rol e dit PDEDdunes andhtreaseiofatAMR ants cGMB irtfrasellidas levelsatiiat aslivate epetifice

I [ PDE7. i nhi bj . I ' f, f T-cell-
sel ecti ve POEL i ohi bi top s would, be. candl dat s for, the treat ment of T-ce

At least eleven isoenzymes of mammalian cyclic nucleotide

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, PDET 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-celi mediated immune
responses. Further studies have demonstrated that elevation of intracellular cCAMP

26  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.



16 SEP 2005 W 021074754 PCTI EP02/03594 2 AE cells actively participate
in inflamatory airway di seases by liberating nediators such as

arachi donate metabolites and cytokines. Selective inhibition ofg gPEf MY be
a usefubv(ﬁ%&ﬂj]ﬂf | ammat ory approach for treating AE cel | spapkpd2dsodi seases.
5 Thus, there is a need for selective PDE7 inhibitors, which are active at
very |ow concentrations, i.e. preferably nanonolar inhibitors. W 88/ 01508
di scl oses conpounds of forrmula R2, RI N 10 O where R is hydrogen, alkyl,

a: toi(ya! kyl , h@(ﬂ_razelbsat)a(klykely lpart?i%atgainggﬂar&gza‘éa?gginﬂgil dﬁyease% lbqnﬁi?jéraRtSimg)r myl ,
al kyl am ng or .am no; is - (! a- - - . Rl, =3, . and.. re
gydrl ogenzme R SUB% aﬁ@gﬁé‘ggﬁaaf)% @e%llﬂ"%geﬁ?gmm% %ﬁ?‘k‘ﬁﬂ f"?‘g)'ﬂ%éa are

, or = 0% iR tag ons
may toget her fg?a;z aecgr Songic%?%{)nrﬁlaﬁﬁgﬁl@rye ggﬁ:‘d aﬁDJO g%ﬁ%{%ﬁ% %5 groups *
may toget diseases.m a spiro substitutent, -(CH2)d-, where d is 2 to 5; or a

pharrr?eutical |y acceptable salt thereof. These conpounds are described as
cardi otoni cs. 20 WD 00/ 66560 di scl oses conpounds of formula RL R2 RS N, &

G 1 RE | RS TRGS ShERIROH MISA0P SHRSAVd PRI ARHBIRIS WA e SAR8!A'very

nodul ators 25 nmtary nven
low concentrations, i.e. preferably nanomolar inhibitors.

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 RS are hydrogen or alkyl,
15 R4 and R6 are hydrogen, alkyl or aralkyl; aand bare 0, 1or2anda +b=0, 1or 2;
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 salt
thereof. These compounds are described as cardiotonics. b }
20

WO 00/66560 discloses compounds of formuia

R1 R2
RS

N’G'2
R4 |
R3

These compounds are described as progesterone receptor modulators

25
Summary of the invention.

The invention provides the use of spirofricyclic derivatives, which are PDE



The invention provides the use of spirotricyclic derivatives, which are PDE
1 6 SEP 2005 WD 02/0717-54 3 PCT/ EP02/ 03594 i nhibitors and nore gr '%blsarl y
PDE7 inhibitors, having the following formula (1), (Il) or (IIIIJ S?f) 5in
whi ch, aivd@m?ﬁu X3 and X4 are the sanme or different andmﬁ, )gggged from
- N, provided that not nore than two pf the groups X1, X2,

simul taneously represent a nitrogen atom or, - GRL, in V\/m_ch Rl is
selected from 10 - Ql, or - |ower alkyl, | over al kenyl or |ower alkynyl,
these gr ouphibleisngnd unsred phiticul pDEsudaﬁtuub% esavihg Ihe "8Il oups

Q; - the a X5-R5 in which, a?@XS i s sel ected froén &KanEfSI ngle* ‘bond,
- lower all SIP% @ | oner al kenyl ene or | ower al kynyl ene, opt lonally

chosen from O,
substi t ut ed

interrupted with 1—qr 2 heteroat ongs
carbon atons of & groups bei

several groupy, jeritical or djf

S(=0), S02 or N, the
bstituted with one or
sy erit, 20 sel om SR6, OR6, NR6RY.
=Q, =S or Réx'n wWixj ch Re &t ; ethexsé i ferent and are

sel ected f)r( pm hdrog n or Izlovver al ky and, AR5 | selected fromaryl,

het er oar yl”, k%?#gtlxlg 'vwkjegrupt ~ GEEQ or with 1, 2 or 3
het er oat ons c 6sen fro .S, =0y, 2%'S02 oruN, H/cl oalkenyl optlonally
interrupted with C(=0) or 'with 1, 2, or 3 heteroatoms chosen fromO, S,
S(=0), SO or M) or a bicyclic g(ﬂ))up, these groupglihei ng unsubstituted or

subst|§uted ..th one or several groups selected from @3, heteroaryl or
| ower Ik f t]onally substituted with-Q; 30 in which QL, @2, B are the

sanme or difyher xQt x2BAd K, CarethE ShRth bF Gt MHaHd Sected from:
- N, provided that not more than two of the groups X;, Xz, X3 and X

simultaneously represent a nitrogen atom, or,

A

- C-R', in which R is selected from:
10 - O1,0r
- Io&er alkyl, lower alkenyl or lower alkynyl, these groups being
unsubstituted or substituted with one or several groups Q2;
- the group X-R® in which,
- X°is selected from :
15 - a singie bond,
- lower alkylene, lower atkenylene or lower alkynylene, optionally
interrupted With 1 or 2 heteroatoms chosen from O, 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, =S or =N-R® in which R® and
R’ are the same or different and are selected from hydrogen or
lower alkyl, and,
- R® s selected from aryl, heteroaryl, cycloalkyl optionally interrupted
with C(=0) or with 1, 2, or 3 heteroatoms chosen from O, S, S(=0),
25 SO, or N, cycloalkenyl! optionally interrupted with C(=0) or with 1, 2, or
3 heteroatoms chosen from O, 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



4 1 6 SEP 2005 PCTI EP0210359 i - hydrogen, hal ogen, CN, NO2, SQO3H,

P(=O (OH)2 - OR2, OC(=O R2, C(=O0 OR2, SR2, S(=0O R2, C(:O)-NH-SOZ-CH;E
QR2, ONR3R4, NR2-Q NR3R4 or NR3-Q R2 in which Qis selected 6 Sh?

- het eroaryl,

B

NR3R4,
=NR) ,

C(=0), =omPL; SO 2, Ris selected from hydrogen, CN, SpRNgpedofRes | oner
al kyl a%o%?ﬂl% and R4 are the samg or different and are selected from -
hydr ogen, - |ower alkyl optionally interrupted with C(=0), X4-aryl,

A-cycloal kyl optionally interrupted with C(=0O or wt

h | or

2 10 het erpah@d@gﬂmohelpgaﬂofﬁN_),,NGz, S0519) P(SIROBt), N, or 4- cycl oal keny!
& 520y, " scp B {BETrORRe CREORIRNSBE St lk% GO EME-5 0z Bhior NI
interrupted wg. Zpaﬁwmﬁt‘?wgnmﬁéhe@rwmmﬁ?% \§B§:t‘ni mgeg&%&ﬁ% hg,\%'r or

| ower 15 al kynyl, these groups being optiona

y su

al kyl, OR or Q(RNR), C{=@hi C(SY orBO:RR isrsclettedsieom loydrogihf €NeBO N

several 20 g

S2CH3, C(=0)-NH SO2-CH3, CF3, OR6, COOR6, C(=0) R6, NR6R?,
C(=0) NR6R7 or -SORM®dgEN,in which R6 and R7 are the

s selected fromlower alkyl, halogen, CN, CH3, SOBH,

are selected fromh dr?(gen or | ower al kéldo optionally substituted with

or two groups sel@erealkyt grtiepalhointarrup

WItRRRE=Oh WMr-anyl, FQdrhete®anyle

rom O,

are
sel ecied from hydro or wersal kyl, n is an integer selectedfromf), 1,
> 5 hr ;| Cnesbowsroaod and B 52084, 2t b Sme g difarantandiars solested
NR6C(=0O) R7,
sane or different and

one -

hyd I - , d R4 h i th
the nicrogen ai oad o anr kil GatirEly Ao Ufh GROR"Br Yame Peck ca |

hetedocycl i c ri nheterbatdms rhpsenrftamnrOo8s S{EQ)WS O N roE-c5e|
0, S, S(=0), SO2 or. N and which may _be substituted with, 30°- (CH2)"-(®,
in which n is anopliPagi inferreptesywithow{7D) or withddos 2 heterogems chogen t o

8- nenber ed heter
sel ected from O,

15

20

25

30

orti'ﬁ'gs.r{%@)\)hmjg(%%ﬁaﬁxggﬂﬂ&ﬁi n one | or two het er oat ons
- Q4 is selected from (CH,),, 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
different and are s'é'lectedrfrom hydrogen or lower alkyt;
- 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, CHj3, SO3H, SO.CHj,

C(=O)-NH-SO,-CHs, CF3; OR®° COOR® (C(=0)R®, NR°R’,

NR®C(=0)R’, C(=OINR®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,

R® and R’, andfor, R® and R, together with the nitrogen atom to which

they are linked, can form a 4- o 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,

- {CH2),-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,

Ogméﬁ;hfrom

2

ey



substituted with a lower alkyl, or, 1 6 SEP 2005 WO 02/ 074754 5

PCTI EPO2/ 03594 - a lower alkyl optionally substituted with OR, NR R',
C(=ONR R' or COOR in which R and R' are the sane or differentbahf ke
selected from 5 - H or, - lower alkyl optionally substituted with OR or
COOR i n whon0R734s  hydrogen or |ower alkyl and, R and R'PGIGGERNEF4W t h t he
nitrogen atomto which they are linke#l, can forma 4- to 8-nfenbered

het erocyclic ring, which may contain one or 10 two heteroatons sel ected
fromO, Sor N or, - when X1 and X2 both represent C-Rl, the 2 substituents
Rl may formtogether wth the carbon atons to which they are attached, a

5-menber ed heterocycld lpweki AIRA ' t QEr|a ' Y. a
second het eroat om sel ect gf‘j dﬂ?ﬂﬁﬁgﬁélg %Urbsﬁtdl%% g§ (;(JR?,SN?, ﬂsd%&mﬁgm n(yrvvhi ch
RO is selected from COORydnowdich &\ amH R'Niaré 2the- shoeeroradiffgtent! anerare

“al kenyl or |ower alkyn It Fese groups being unsubstituted or substituted
wi th cycl oal kyl opti(?ﬁ!ﬂcl?é rﬂ'f"lerrupt ed with 1 or 2 heteroatons 20 chosen
fromb,5S, S(=0, S of Hk cycloal kenyl optionally interrupted with 1 or 2
het eroat ons chosen from®b, 'S, S(=0), S or N, aryl, heteroaryl, ORl, COORL
or NR1R11l in which Rl doweRBlkyhoptiohalyssubstituited witheDBnor COOR an evhieh Beised
from hydrogen or |ower alkyl; 25 c) Y is selected fromO, S or NR12, in
which R12 is selected ¥ 9%”8&@5?"‘@'?9" . NH2, - lower alkyl, |ower

al kenyl or | ower k Iy : ' e i tuted
with cycl oal kyl ogit?i 4R y&pﬁﬁgef ?’E‘%f@‘% @m&?ﬁalgwgatﬁ‘é@'gﬁg%%@e ¢ osgtr?Hfrom
0, S, S(=0), S oform, aclydbBrkampéredpheteradyclic ringe whigh esaybbitaiDomear 2
het er oat ons chosen from 0, S S( :Og, 2 or N, aryl, heteroaryl, OR1,
COORL0'®r NRLORL1 MP DpieEatems ted om ©. 1 Ne®fe or different and are

sel ected T1QRAYAI GHEXLhothOipreSAYE-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;
15
b} X is O, S 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
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 alkyl;

25 c¢)Yis selected from O, S or N-R"™, in which R is selected from:

- hydrogen, CN, OH, NHa,

- lower alkyl, lower atkeny! 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 br 2 heteroatoms chosen from O, 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 atkyl;



1 6 SEP 2005 WD 02/ 074754 PCT/ EP02/03594 6 d) Z is chosen from CH NO2, O,
S or NR13 in which R13 is selected from - hydrogen, CN, OH NH2, ,
het eroaryl, cycloal kyl optionally interrupted with one or severlaf 5E¥2005
het eroat ons chosen fromO0, S, S(=0, SO or N, cycloal kenyl optionally

mterruQ,p‘%g W h, one or several heteroatons chosen from OpcfrpobosR0rO ., SO2
ﬁl C(=O) NR14R15, OR14, @r, - lower alkyl, unsubstituted or

substltut ed with one or several groups which are the sanme or different and
whi ch are sel ected OR14, COOR14 or NR14R15; R14 and R15 being independently

sel ect ed mmrumsegefmmrcmmf, (aj &dr NRY,in Rich malﬁ@ecmgﬁ@mr with the

nitrogen atom 40 whi té}ﬁyl\@{g can forma 4- to 8- nenber ed
het er ocycli chY rﬁ@eﬁh nlaQY' 6?%0"1%" t%lq'?é’ﬂémpﬂﬁﬁy d!’l'f@g'é'ﬁted Withm o,

S or N, and t o} \/ S
N-R12 and Z @@%h&’ﬂ&r@&%@ﬁﬁg Eibn’f*td%géf%abi égﬁ(:q\LN C’X)}t“l?ugg'k‘o}'('r’{"a
-C=C- group, o;ﬂiﬁnalhﬁneﬂemmtedl\hvﬂa and ch Bévé&aRlﬁatei@t@m Eﬁ@smwrdmrm S,

together a -CH= 4 S chosen fromH, CH3 or

NRL6R1Y in V\ﬁ(ﬂ%— gqgggh'd %@)Br e Q(ﬁ&)%lﬁgreRor Ol%ll fP&rent and are selected
from 20 - hydraog g}ksuﬁg tI[utecPSP EBQﬁtM ed &:}f@ 09%' glys% %?El @@Hsywkpz‘leé feupt ed

with one or severa eroatons C osen rom

cycl oal kenyl theommertﬂrldlﬁenelnt and wtiel aré ‘fsble@mﬁ OR'$eCOTR et IRMR SIS chosen
fromo, S. ., ,S(=0,,,502 or N, C(—O% R14, C(=0 NR14R15, OR14, or, |ower al kyl

unsubst i t Recanst Rstbeing indepentien Ibﬁ@ieﬁte@ém&ydg@mrp@rd@wectaéwl 26 Ri‘om

al kyl, “anchncey P Eng vt BRfogER a0 R by A TnEE, SHRdoh A S5,

at om g Wg-glenhihsredMeterddyblic Hng Gatich #idy Bortairt Bn8 df&meﬁ@lérmbmsoay@éem

ring which may contain one or two heteroatons chosen fromO, S or N, and .
whi ch may frem&uss or Nueed wiich may Be stibsiutes with a lewepalkyl, ®rcycl e chosen }
from 1 6 SEP 2005 WD 02/ 074754 PCT/ EP02103594 7
-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,
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(=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 selected

25 from OR™, COOR™ or NR™R"®, |

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

R™ and R'®, andfor, 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

30 lower alkyl,

f) Ais a cycle chosen from:



A A3 2-A4 ° As ~~A2 A, or, in which, A, A2, A3, A4, A5 and A6 are the
-same or different and are selected fromO0O, S, C C(=0, SO S02 Pbh SKPRIS |n
which R18 is selected from 5 - hydrogen, aryl, heteroaryl, cycl oal kyl

opti onal Lyg ji§-A%4upt ed with one or several heteroatons Ch%ﬁ%ﬁo&l@ﬁ%ﬁ S.
S(=0), S2 or N, cycloal kenyl optionally interrupted with one or several

het eroatons chosen fromO0, S S(=0, SO or N, |ower alkyl unsubstituted or
substituted with aryl, heteroaryl, cycloal kyI 10 optionally interrupted with

one or several heteroatons chosen fromO0, S 3=0, SO or N, cycloal kenyl
optionally |n;erru teq vmth."one oA éeveral ‘P&eterﬁ\atorrs chosen fromO0, S.
S(=0), S R20A@( C))NI-“AL59R2q@gO?19 AC(=OR 9 or (=OQOR9 in
whi ch R19 0 ar enti or diffferent and re sel ected from hydrogen
or | ower a * re sents car bon which is shared between

the cycle A and the backbdne cycl e* cont gining X and/or Y; each carbon atom
of the cycle A i's unsubstituted or substituted with 1 or 2 gr oups,
i denti cal ByWhichferent, selected from | ower al kyl opt ionally substituted

with OR21, NR2 1,901 R2' R22, | ower .hal o | . 20 , F, =
SO02NR 9R2, omgBQéklg{ g—’%)) B%S} &‘? f\% é‘F@'@ ‘%‘POQXRF'JFPFR% and
R20 are identi cg| COC(do?fsoesbzaﬂd\m‘éursﬁhwa lsfsrdlé'ﬂt@d"ﬂfdﬁgen or | over

al kyl Iétmnally substituted with OR21 or CONR2' R22 in

whi ch R21 and R22 &Wdrogﬁmtaryiahemfoanﬁ.fogcmaikyhmtloaalw mmsnpted Wit mnleyeir ogen

i trogen atom to WYL REGEREMS e IR Posmu-e). S0z Hnpaakenyt |

Fnked by a 2. 290?3"@“6‘5?%%&”5??&4‘?%%?%}2@“&' Pofrbalords cREsEh fidfRoy ®

het er oat om chosen B¢ 8(FOP,SG orNN, 1 6 SEP 2005 WO 02/ 074754 PCT/ EP02/ 03594
- lower alkyl unsubstituted or substituted with aryl, heteroaryl, cycloalkyl

10 optionally interrupted with one or several heteroatoms chesen 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(=ONRYR?, OR™, ¢(=0)R" or C(=0)OR"® in which R and R%
are identical or different and are selected from hydrogen or lower alkyl;

15 - * 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?, lower haloalkyl,

20 CN, F, =0, SO,NR'R®, OR", SR', C(=0)OR'", C(=O)NR'"R¥ or
NR™RZ 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 setected 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,



8 provided that not nore than two of the groups A, A2, A3, A4, A5 and A6
si mul t aneously represent a heteroatom of their tautonmeric formg,f gEFe'{]FS
racem c forns or their isonmers and of their pharmaceutically acceptable
deri vatyygasrfsi or the prevention or the treatment of di sRHAESS058, Which
therapy by a PDE7 inhibitor is relgvant. The invention alsorelates to
conpounds, which are PDE7 inhibitors, having the followng forrmula (1),
(rr)y or (111) XX, X Vi I XIl 3\ Y3\ 1044 1L 14 (1) (1) (rrr)y in
whi ch, a)préflidedk2thaX3n@tingnoré &ih tthe SRNPeO ' ‘enj2 apd e gel from
N, provi dped that not nore than-two of tr“r?g 8;%]{1%‘5?{)(1,}\)(2?\ X? an ﬁﬁf?g

si mul tane"tS"E]'W@"?‘@tﬁﬁ)éEﬂﬂfﬁsﬁmrﬁhﬁby@ﬁtclm:om or, CR, in which R-is selected

from ril Ky ower..al kenyl or | ower alkynyl, these groups

bei ng u@n(guglg{ri l%tﬁ é@%‘? LO sst}l\&'&freﬁé((\:ﬁr%{'ﬁ g?{g'sororsg\?érr d?g@%%@d@ - the
group X5-pgRannacedtically accepfablesdsflaticeéed from - a single bond, - |ower

al kyl ene, | ower al kenyl ene or |ower alkynylene, optionally interrupted with

| or 9 hdeethmiberentiinbsen the dreasmest of(dishrdegodfor Zghioh terapyt bg aaPDER at ons -
of these .gt. ' unsubstituted or substituted with one or several
groups, i"%qe'nE'wa%P&%MIfferent, sel ected from SR6, OR6, NR6R7, =0, =S or
=N-R6 in which R6 and R7 are the sane or different and are selected from
hydrogen or |ower alkyl, and, 1 6 SEP 2005 WO 02/ 074754 9

The invention also relates to compounds, which are PDE7 inhibitors, having

the following formula (1), (11} or (t)

Xz/x‘l X XZ/X1\ N
X~ /g i A
o XY X YJ\Z‘ .
) (D) (nn
in which,

a) X1, Xz, X3 and X, are the same or different and are selected from:
- N, provided th-at 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:
- Qt,or
- 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,
- XSis selected from :
- asingle bond,
- lower alkylene, lower alkenylene or lower alkynylene, optionally
interrupted with 1 or 2 heteroatoms chosen from O, S, 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®, OR®, 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,



PCT/ EP02/ 03594 - R5 is selected fromaryl, heteroaryl, cycloal kyl optionally
interrupted with C(=0 or with 1, 2, or 3 heteroatons chosen fromO0, S
S(=0), S02 or N, cycloal kenyl optionally interrupted with C(=0 §REPWMEh 1,
2, or 3 heteroatons chosen fromO0, S, S(=0, SO or N, or a bicyclic group,
t hese grwops/obeismg unsubstituted or substituted with one ®CTsEP¢®DEY4 gr oups
sel ected from @, heteroaryl or |lower?alkyl optionally substituted with Q3;
in which QL, 2, B are the sane or different and are selected from -

hydr ogen, hal ogen, .CN, NO2, SOB8H, P(= |2|(O—I)2 10 - OR2, OC(=0Q R2, C(=0)0R2,
SR2, S(=O)R2, (=0 - NHssleztesddrompans, heterqary!, oyriatia) optnalixRBRErted

[s\leRﬁeg eRg i‘povn\?ih;grogen (sgllqﬁ %g IJrZ rcéomermﬁ%mg)%wmor S% 1ff—'g(%)re t he

same or different Shgdoahe czelbaﬂieﬁm o;f)ti@rmlilyjlﬁterrdiﬁlé'cﬂ 0\9@1@{‘01 OMRith Al lgy%)
optional ly mterr@ed Wi t -ar - het eroary Q- cycl oa [;y

optional Iy interr$phRigrop pmscefﬁ@prtfrow @hS:’LS()-rOB SQreoeNoar arbicydtiogeoup,r om O,
S, S SO2 t | | ted th =0
W tho 100 5 her er S8 IROuEL BeRY KBlbsn BR8N Rl EMHF RE 81, Savieh © o

is selected from (g%ﬁp@ skleoted afrbil QB! ehetRbad)l Wol hiWwear am%&uer(gﬂio
sel ected from O, N, |ower alkenyl or |ower alkynyl, these roups bei ng

optionally substi t%u'b@ﬁt%?@ Withdddr alkyl, OR or NR R in which R and R'

are the sane fhar gnt fro drogen .or | ower | ower
alkyl; - n ﬁngﬁllgﬁﬁlq e%gra?eqrgr}ﬂg%aﬁesﬁ*g%efgn @@Sﬂ?gﬁeﬁég‘@‘groups bei ng
unsubst I tuted m@m{ iIHalb@§sh, WX hNORESO);HS OHBroups sel ected from | ower
al kyl, hal ogen("y MH o 0%[;8%2 CH3, CF3, OR6, COORS,

C(=0 #8, NR6R7 Oi‘f%;c;I NREEOIRY RE(= @G%ﬁ%ﬁ SiFOSB .Nﬁtﬁﬂ@) Nhi-S-Ehi; ROIRIRE, R7

opti onal 1y SubSt TR LRSI h TDRGCONR b O DEe23E) BLAEIT Lo ereCesscitonr

NRR8 in which R@NRRE (@03, GydspeeSey, R WssledtddyfronPRfirogeh, ERY S8R,
or lower alkyl and R?, R® and R* are the same or different and are selected
from:

15 - hydrogen,

- lower alkyl optionally interrupted with 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-cycloalkenyi
optionally interrupted with C(=0) or with 1 or 2 hetercatoms 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
alkynyi-, 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, CHj, SO3H, SO;CHj;,
C(=0)-NH-SO,-CH3, CF3, OR® COOR® C(=O)R%, NR°R’,
30 NRPC(=O)R’, C(=OINR®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 selfected from OR, COOR
or NRR2 in which R and R® are hydrogen or lower alkyl, and,



WO 02/ 074754 PCTI EP0210359-i 10 R6 and R1, and/or, R3 and R4, together wth
the nitrogen atomto which they are |linked, can forma 4- to 8-nenbered
het erocyclic ring, which nay contain one or two heteroatons selected from
0, S, S(=0, S02, or N, and which may be substituted with, 5 - 1(6565 015,

i n whi clggyzlogsAR i nteger selected fromO, 1, 2 and 3, angc{Ppgrpzdd- tO
8-menbered heterocyclic ring which ngy contain one or two heteroatons

selected from0O, S or N and which nay be substituted with a |ower alkyl,
or, a lower alkyl optionally substituted with OR, NRR', C(=ONR R' or 10

COOR in whi ch_RR*’aaddW,aarret/@ﬂm%mmrtogbfﬁeemmtr@nﬁhtragén 286meBt ®Hichr oM -
H or, - lower alkyl optionally substituted with OR or in which Ris

hydr ogen or | owerthgyidfe linked, sgnfomami4rto Sogemberedvheteronyclici inggehicht om t o
which they are |i fO < - ed. het er gcyucl Lng, which
may cont al none. oy conifloreii Aetetedudinl SEREIRHOE! G SYEROf SOhd, " -

and X2 both repreead &hith nidyebesehdmited wamt s RL may formtogether with
the carbon atons to which they are attached, a 5-nenbered heterocyclic 20

ring onprising a nilGHxeRSinmhighin ipar drapeyselesteddremibt bi2oandd, setect ed

fromO, Sor N b) ' r ol ' | . fr hydr ogen,

CN, OH NH2, 25 - Ioévsve?s glfyﬁ%ﬁ&%@%&&é’?ﬁ? i’ﬁé%%ﬁﬁ&f‘ﬁé’@"&oups
bei ng unsubsti t ut edor dwos hetdrobigmsl seidcted: Yoo @ K3l 0PN iapahich A& bept ed

with 1 or 2 heteroatopns_ chosen fromO0O, S, S(=0, SO2 or N, cycl oal’kenyl

optional Iy interrupstbstipted with g lower aliyt, @5t ons chosen fromo0, S, S(=0), S
came o it terent 2goyen Tl ookl S e ORT WRR G NG & °y 'S
sel ed0ed from 0, S @QOORRLA, whichMR'CAnRIR” i sreStlecghfd Tor Odifferenthidd ogren, CN,
OH, NH2, 1 6 SEP 2005 WD 02/ 074754 ; .
selected from,
- H,or,
- lower aikyl optionally substituted with OR or COOR in which R is
hydrogen or lower atkyl and,
15 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
20 ring comprising a nitrogen atom and optionally a second heteroatom seiected

from O, SorN;

b) X is O or NR?, 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, cycloalkeny! optionally interrupted with
1 or 2 heteroatoms chosen from O, §, 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;

¢) Y is selected from O, S or N-R", in which R" is selected from:
- hydrogen, CN, OH, NHa,



11 PCTTEP02103594 - |ower al kyl, |ower al kenyl or |ower alkynyl, these
groups being unsubstituted- or substituted with, cycloal kyl opti drﬁilSEE’ZﬂﬂE
interrupted with 1 or 2 heteroatons chosen fromO S, S(=0), S or N,
cycl oal keynybz/eptisonal |y interrupted with | or 2 heteroat ansr/EPRISs4f rom O,
S, S(=0), S or N, aryl, heteroaryl,nn15 OR10, COORL or NR1ORI' in which RO
and R' are the sane or different and are sel ected from hydrogen or |ower .
al kyl; d) Zis chosenkfromCH- S or NRL3 in which RL3 is selected
from - hydrogelfWetd )@JPWﬂnélkeawW lower aikyayl thess grasmsigeing pnsghstituted
interrupted wt , SCJZ
p br sbSsiRRgEd Wigt® gy.%al (vhsgﬁrs%qg% IR8G Wil 9B % netercitails

or N, cycl oal kenyl opti ona I nte te or sever er oa

chosen from 0, Ehoses( f—Fﬁ))’l, OSE2S¢rON, STf sONREYcloGlkent) difticrially, m@ﬂiﬁbte@lw'ttl‘r
| ower al kyl, ubs# ted or substituted w t& gﬁc}%ppseveral roups whi ch
are the same o? IRAtOMY R fre QePe &z hetegrandi s

15 R14 gand R15 pgihgc Uﬁﬂﬁ deyr1SR! Br yd r
or, R14 and R15, t'ogether Wltﬁnt%qe m@ﬁ%ﬁgqn %Hamﬁ 5\?\%%1?1%% eé;\&grd'efﬂ%réxLed
can forma 4- tandmmaheteetfrmetrwﬂmg&dmrdomngth| ch may contain one or two

het eroat ons chosen fromO, S or N, and which nay be substituted with a
| oner al kyl, or, 20 - when Y is NNR12 and Z is N-R13, nmay formtogether a

- CHEN- gr odpzas cﬁos&rﬁongcwnoz, oMear NR"‘Snd\bvﬂ%heF‘?" aésb%d}b&*#% RO and R13

may formtogether a - group or a -CC oup; 'S cm)sen fromH,
CH3 or NRlGRJIWdirmgeﬂm @N Mﬁ Mg, anw hteroahg, symealhyl omﬁ)r(hllyfiateemipted\dware

| ect f - h het t I
Tt er 11t ed \iNG OB SEVTA Peteraataia ehasei DL i, S G Sidor B cydldkehy o
N, (cycl oal keraﬂnoneng .ﬁt@'ldaea rwm fdﬁét o é@vtehamﬁete%at%%er&bseﬁtﬁémabore
chosen from Q GzON OR14 30 -

| oner al-kyl Lﬁ@ﬂjsﬁﬂmréﬂ 6( @).FbstC(%ﬁ))M:{{/\R% ORY', @, sever aI gr oups sel ect ed
r(r)ag]r anllifyl‘, ngNRMR}%M% W‘%&“ﬂ gogeb %%esgveraq grogp \ch ate
the same or different and which are selected OR™, COOR!" or NR"™R'">;
15 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 lower alkw, 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), SO, 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,



PCT/ EPO2/ 03594 R14 and R15, and/or, R16 and R17, together with the nitrogen
atomto which they are |inked, can forma 4- to 8-nenbered hetepagpajisc
ring which nay contain one or two heteroatons chosen from0O, S or N, and
whi ch 09§74§ﬂbstitut ed with a lower alkyl; 5 f) Ais gcEphgsepsen from
3 A2 Aa ~ A A A- A2 A~A2 p;1xA5 A s , or, in which, Al, A2, A4, A5
and A6 are the sane or different and are selected from0O, S, 10 C, C(=0,
SO S o ,4%2}?@ n V\Ti c§1ﬁ18 | §;sel ected from - hydrogen, aryl,

het er oaryé, oaPRYICroBt | 3RhR 'y tPaether withdhe witregamatasn to wivaly thiey are

het er oat h Rodmh 0 L ?ﬁﬁﬂ 0 tionally
interrupﬁg‘ge% ????one %phs}aovgrrg eteé? ?%%r%y@ﬁo@ei%?%ﬁ\ﬁ@g C%fc'i%@(%?,msoz or
N, 15 - |tesehetetdatomsnehisn frotre®,08 euNs Enduivaithwinialy 186 Wubshieited agy b,
cycloalkyl o lLi onally interrupted with one or several heteroatons chosen
fromo, law 35_ S02 or N. cycloal kenyl optionally interrupted with one or
several heteroatons chosen from0, S, §(=0, S or N, CN, NRL9R20,

C(=0)NRi 9R20, OR 9, C(=OR 9 or C(=OOCR19 in which R9 and R20 20 are

i dent i calf) érisdi dyfote ehosembroar.e sel ected from hydrogen or lower alkyl; A3 is
selected from0, S, C (=0, SO or 502, or N-R18 when A and/or A2 are
C(=0O or when Y is 0 or S,S\/\here}xzﬂ_ $is a ,eed -above; represents the
car bon aton&whi chil q2S &d. het ween 't he cycle A Qnd t he backbone cycle
contai nin and

or substityted w
| ower al kyl woptionglly sybstitut wth ORI NR21R22, COOR21 or CONR21R22,
| ower hal oal kyk, CN, .F, =0, SO02NR 9R2,00R19, SR19, C(=O OR 9, C(=0 NR19R2
or NR19I'~1>2‘Ith|(,1l ﬁ/vhi ch R19 and R20 are identical or different and are sel ected -
'R, 30 fFOR

22 - A", A%, A AS and A® are the same or different and are selected from 0O, S,

10 C, C(=0), SO, SO, 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, cycloalkeny!

optionally interrupted with one or several hetercatoms chosén from O,
S, 5(=0), SOz 0rN,

15 - 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, cycloalkeny! optionally 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®
20 are identical or different and are selected from hydrogen or lower alkyl;
- Aljs selected from O, S, C, C(=0), SO or SO,, or N-R'® when A' and/or A?

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; B
25 - 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,
CN, F, =0, SO,NR'R?®, OR", SR", C(=0)OR', C(=O0)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%,

Y, 5 - {2abh carddn atAm of tA& cycle Ais unsubstituted
or_2 Jgroups, Jdentical or different, selected from

y'drogen or | ower alkyl optionally substituted with OR?-', NRZ :

L
S



1 6 SEP 2005 WD 02/074754 PCT/ EP02103594 13 COOR21 or CONR2' R22 in which
-R21 and R22 are identical or different and are selected from hydroge

| ower al kyl, and, R19 and R20, and/or, R21 and R22, together w E%emfl

ni trogenv@émﬁ%ﬂ\hl ch they are linked, can forma 4- to&ﬁm@gggj
‘heterocyclic ring; 5 - 2 atonms of thgszcycle A which are not.’adj acent, may
be linked by a 2, 3 or 4 carbon atomchain which my be interrupted with 1

het er oat om chos em Q, or LN, provid that,, - not nore than two of the
groups Al, A2, ﬁf@,é@,%&%ﬁa RS mﬁﬁ!'qfhﬁggaadﬁ woeridpnticaler different apdt om
- the cycle A dggsséett atonms in an sp2
hybri di zati on sta?e - %&ngsn b%ﬁ?lin which RLis - a

thi enyl substitBandiR%, a'l\dfor Rf'tandOR% rtdgélH&r withSthe mitrphen dtomUiesivhickt ed
with CN, d or their tautoneric fornms, their

racemic for nENOﬁ‘etyr?é'P '"E%‘gr{??rr‘sfo&ﬁc? ‘l“h‘é’iq. m%ﬂ%@fﬁﬁ&@&@m@w [oyfings cept abl e
derlvaig ves. BOudRRSt RETHRITAS which 8L REE biBcBIE My BENI@Sy TP 64 be

used in the treatnent of “various seases ch’as TE e

aut oi mmune dcarbaseatporoshaioawhiohimag berintrrgited dvith 1 Hlfeténo&torﬁldﬁdséhefrom
sclerosis, os e%p sis, chronic obstructive pul nonary di sease (COPD),

ast hma, cance ‘Bq rred I mmune 25 deficiency syndronme (AIDS), allergy or
i nfl ammat op, bbWha@' sease (IBD). The invention also relates to a process
for preparing the above conpounds. The |nvent|on further concerns the use

of a corrpounmmfmbtﬂ thara teo) of (Hel praups Al AF, Adr Af haS mrepaCagimmantoasly
nmedi c nt for theng q_ﬁntl nor the treatnent of disorders for which
t her apy~ by a "BPEEPE A G2 r el evant. 30 The invention also provides a

met hod for _t hgelcyeRt ABBks Mot %oﬁia?ﬁhgﬁé th&h 2 MUb&H aﬁ&]ﬂ&%ﬁ’)ﬁn%z% Rﬁ? ization o

inhibitor is relévant, conprising admnistering
an effective slateunt of conpound of formula (1), (II) or (Il1).

- when Xis O, Xz is not C-R* in which R' is

a thienyl substituted with CN or with CN and CH3,
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.

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, multiple sclerosis, osteoporosis,
chronic obstructive pulmonary disease (COPD), asthma, cancer, acquired immune

25 deficiency syndrome (AIDS), allergy or inflammatory bowel disease (I1BD).
. The invention also relates to a process for preparing the above compounds.

The invention further concerns the use of a compound of formula (n, () 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 PDE7Y inhibitor is relevant, comprising administering to a
mammal in need thereof an effective amount of compound of formula (1), (It) or (lil).

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



The invention also provides a nethod for the treatnent of T-cell-related WO
02/ 074754 14 1 6 SEP 2005 PCT/ EP02/0359-1 di seases, autoi mrune1q;i §ﬁﬁﬁ?§$,
osteoarthritis, rheumatoid arthritis, nmultiple sclerosis, osteoporosis,
chroni %VdBP%ﬁ%t i ve pul nonary di sease (COPD), asthma, cprgepey@souired
I mmune ‘detrciency syndrome (AIDS), g lergy or inflammatory .bowel disease
(IBD), conprising admnistering to a mammal in need thereof :an 5 effective
anount of conpound of fornula (1), (Il1) or (tl I1). The invention also

|

concer ns digegras.mRidoinmmeLne c diseesesi steearthitisi ntheumateichoartitritist Mudiplea (1),

| | _ ! j .
excl pr enteelpsclfedEbralis, hfoRs Rt RlmbndGh B3R GRS Fome.

| nventi oandde auqedredt inumunst deficiency isgadrohie (mgsng alléHaly O Gsflaritiatdty ar e
PDE7 inhibitors, haying formula (%ﬂ)',_ L) or (11l), (L) (111) 15 in which
a) X1, Xxboweb dasﬂa!sm(lapg. corapssiRg adminisiedng e s mpamal Ja| needetheareehan- N,

provi ded . , X2,- X3 and X4

si mul an&%gwggéﬁggg@n%&ﬁa%‘?wgg%ﬂ% gfao% aﬁf& dﬁl)C— R1, in which Rl is

sel ected fronThe2ventidn a0 -coneerrs al fsharmacaiicalcleindsitioh bemprisiagkany! ,
t hese groups being unsubstituted or substituted with one or several groups

@; - theogmaundxet fsmula hi €h), or KY) itagefber withda rpharmacepticallysas¢epiaiepond,
30 - | Kyl d . | kynyl ene, optional |
ot er rupci i Proneft BuBhtEHORER SsteBitr 2 S5 28 %a® Yor N

the carbon atonms of these groups being unsubstituted or substituted with
one or several groups, identical or different, selected from SR6, ORG,

.
B [AeSKrpR oMol e M VERTIOHR

The present invention provides the use of compounds, which are PDE7 "‘-'

inhibitors, having formula (1), {I1) or (Il}),

1)) (n (tn
15  inwhich .
a) X1, 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 X3 and X4
simultaneously represent a nitrogen atom, or,
- C-R!Y, in which R is selected from:
20 - Qt,or
- 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,
- X%is selected from :
25 - asingle bond,

- lower alkyl, lower alkenylene or lower alkynylene, optionally
interrupted with 1 or 2 heteroatoms chosen from O, S, $(=0), SO2
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



1 6 SEP 2005 WD 02/07475-1 15 PCT/ EP02/0359 | R7 are the sane or different
and are selected fromhydrogen or |ower alkyl, and, - R5 is selfgt%g Zﬁpgom
aryl, heteroaryl, cycloal kyl optionally interrupted wth C(=0) or thl

2, or 3 Repebeadeps chosen fromO0, S. $(=0), 5 S02 or N, wxMGERBlESY!
optionally interrupted with C(=0 or ydth 1, 2, or 3 heteroat'ons chosen from

0, S S(=0, S2 or N, or a bicyclic group, these groups being
unsubstituted or substéf uted with one or several groups selected from @B,
heteroaryl or |ower alfkyPreophe same ¢ diffarent endearenselacied; from hydragesorQl,

@, B are the sane o%éjgﬁgﬁghdand are selected from - hydrogen, hal ogen,
CN, N2, S@H, P(=0( - , OC(=0O R2, (=0 OR2, SR2, S(=0O) R2, NR3R4,

QR, QNR3R4, NRRUQis\BBRétet erRﬁ-@lRZmeitdéro\a?l,C hy&bbﬁcyise;bﬁ@mﬁfkfr{t@ﬁm@(eglz\lR) -
rogen or ower al Kyl an ,

=0, . =S) or SQ R elected fromh
g(nd ??4 a?fe )15 t he "%‘éf‘r@(ﬁbid%srf“?' én&véﬁ@ Qﬁ{erga aras ehosewdiom Qyar §¢eR), -

| oner akkyl option L it ' = Aryl 2 Nz

het eroar‘byl , (CH2) n%:?%?ggl' ng'“gﬁﬁtgﬁ%'#aﬁt{z’ygf’%9&??’&&%‘”&? tq/‘—e()g)g;w'%}1'\/§'tq{ 1
or 2 heteroatons cliketerdatomstGhoSenHord0, SE(=0), B0y or(MHR) A bRcliy§lodp, keny!
optionally interru%ed W th | 1 or 2 heteroatons chosen fromO,

=0Q) or wth : .
S, S(=0), S or NIEH ARPYRS elf@ HHSL%ﬂtt@&érorséuaétﬁétﬁd witih one or sevesgalor 4;

el oct ad 1 rom Fover Syt SRt MomP S rbRiad 'd e 38 ChBtiondly P

C(=0) - NH SO2- CH3, GebstiteRejthi IRER7, C(=0 NR6R7 or S02NR6R7, in which R6 and
R7 are_ the same or differe and are selected from hydrogen or |ower alkyl

opt i onabl y suE‘s‘ﬁ’h'FUgﬁ} ‘ﬁétﬁgcﬂﬁ% the samgorgiitiarent sadareselegtedfro”  COOR or

eor " B o R Aefoody 0. SOUIBL YR, 1 20 7,5 2

linked, can for®R?4OCORTEEFEORLERA G(FO)RE, NRIB!, GEREM-NRRY, 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

15 the same or different and are selected from:

- hydrogen,

- lower alkyl optionally interrupted with C(=0), (CHz),-aryl, (CHz)n-
heteroaryl, (CHz)s-cycloalkyl optionally interrupted with C(=0) or with 1
or 2 heteroatoms chosen from O, S, S{=0), SO, or N or {CHy)n-

20 cycloalkeny! 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, 3 or 4;
these groups being unsubstituted or substituted with one or several
groups selected from lower alkyl, halogen, CN, SO3H, CH;, SO,CH3,

25 CF3, C(=0)-NH-SO,-CH;, OR%, COOR®, NRPR’, C(=O)NR®R’ or
SO,NRR?, 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,



may contain one or two heteroatons selected fromO, S, S(=0), S02 or N, and
whi ch may be substituted with, 1 6 SEP 2005 WD 02/ 074754 16 PCT/ EP02/ 03594 -
a 4- to 8-nenbered heterocyclic ring, which may contain one or t)/vg E

het er oat ons selected fromO, S or N and which nay be substituted &ﬁ?”ﬂé

| oner whktlors@%, - a lower al kyl optionally substitutedpgiridPoi®isesNR R',
C(=ONR R'" or 5 COOR in which R jand R' are the sane or different and are
selected from - H, or, - lower alkyl optionally substituted with OR or COOR
in which Ris hydrogen or lower alkyl and, 10 R and R' together with the
ni trogen atom to wdi&Hotgreyembered; haterocyelignring.ovhich may cengimensarddo

0. S or N by x 1 EREASERRIA Raf. Bror N BhREGAEI IRy Singhlded T MO
hydrogen, CN, OH Miih alowevalkylabkyl , | ower al kenyl or Iower al kynyl, these

groups bei ng unsubst i tm%ﬂi or substituted with cycloal k optional ly
interrupted with 13JPWwer @iyt pplionally substitiad withOR', NR'IS :@iFOmRorOFN

| el k I d 2 h f 0,
cyelopLKenyl oDt bR L G st - ol SRS B AP

are the sane or di sklcéed framj are selected from hydrogen or |ower al kyl; c)
Yis selected fromO0O, S or NNR12, in which RL2 is selected from hydrogen,
CN, OH, NH2, 25 - 1 ovldr O kyl , | over al kenyl or |ower al kynyl, these groups

- bei ng unsubst i tuted v%!}dg I rrupt ed

with 1 or 2 heteroat o%e?lé sghﬁé lr¥| gt'ﬁé‘{% 6%&@?@%%% 3ny| _

optional ly interrupt Mdmgelm orlloweralklybam oatons chosen from0, S, $(=0, SO2
aryl, heterpa jf'@f NR1IOR11 in which R10 and R11 are the sane

or dl\kof ferent an a?’é‘y Hsdo Mgt Seohiragen aum tewhighéhernarg linked) cani s
chosen from Ch Ndgm 94- %0 B-ndRiBered NELRILyEHS rihg, WRGChEY £6R%n one or

two heteroatoms selected from O, S or N;

b) X is O, S or NR®, in which R? is selected from,
15 - hydrogen, CN, OH, NH,, |
- lower alkyl, lower alkeny! or lower alkynyl, these groups being unsubstituted
or substituted with cycloaikyl opfionally 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, S(=0), SO, 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;

¢} Y is selected from O, S or N-R'2, 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, aryi, heteroaryl,
OR" or NR™R" in which R' and R'" are the same or different and are

30 selected from hydrogen or lower atkyl;

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



1 6 SEP 2905 WD 02/ 074754 PCT/ EP02/ 03594 17 - hydrogen, CN, OH, NH2, aryl,
.heteroaryl, cycloal kyl optionally interrupted with one or sever3alg SEP 2005

het er oat ons chosen fromO0, S, S(=0, SO or N, cycloal kenyl optionally
interru im L 1h, one or several heteroatons chosen from Ghcimpozibs@) . SO2 or
N, (=0 RA*'EZHNR 4R 5, OR14, or,H - lower alkyl, unsubstituted or
substituted with one or several groups which are the sane or different and
whi ch are sel ected OR14 or NR14R15; R14 and R15 being independently sel ected
f r om hydr ogehydwogesnweN.aDkly NHz aryipheteraany!, rysioalkyh eptienally intemiiptedi withvgen

atomto whic I ' -~ 1 - r e ogvcel i c
ring which n@g%%ﬁeﬁeﬁal%@éﬁoﬁd@@%%@ éﬁ:;ffﬁrﬁr% §h§§"éq?'r%2 ?’EBR\C&%[C??%?WL and
whi ch may beoptibasliyt #itedupidd with bavesr sbtetal Heterbhtorms cdtissen frbAd], SCH3 or
NR16R17 in which R 6 and Rlz different and are sel ected

are, the samqé_oi'5 M
from - hydr &§0). SR oaNIC(=RERer. SdFAINRC VR 08 yi 0opt i onal Iy i nt errupt ed

oycl oalkery! 'ORsT B tnsUBRRAE SF 3B ARARRA iR Bre:orsevBraldubs iyt B osen
from0, S, HehmeBidifferdit and it 4re SRR br NBRIR!S; or, - [ ower al kyl

unsubsti t ut ﬁd or sgbstitut ed with one or several groups selected from OR1l4
2

or NRL4R15R™2angki” heingRislepandgnty selasted diamydsegen oF lowekalkyl,kan R'and,

R4 6 17 Pith e CG8feF e R oact biom B Bl GG 8 iBRA ettt oy °
contai N ongniEmbéiRl Reterdoyali® kg altsise ndy eontdin Sn@lor Mvoaielerdatdms BhvsER
substituted with a |ower alkyl; 25 f) Ais a cycle chosen from vv ~A3 Z A

A A -2 Afrem Q'S as N, and whighay: be substitubed with ajawenglkghd A6 are the sane

or, different and are selected fromO,
. _:i.

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
15 several heteroatoms chosen from O, S, $(=0), SO, or N, cycloatkenyl
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 alky! unsubstituted or substituted with one or several groups selected
from OR™ or NR'*R"®, |
20 R and R"being chosen from hydrogen or lower alkyl, and,
R™ and R, andfor, 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 atkyt,
25
f) Ais a cycle chosen from:

2 4 A?Ad\ As
/

Al \IAB
A

1 1 2 1/A3\ 2 ’A—A\ 5
<A) A—A" A A° A A
* ' & ' * ' * ) Or'

in which,
. A AZ A3, A% A5 and A® are the same or different and are selected from O,

30 ~  8,C.C(=0),80, S0, or N-R'8 in which R"® is selected from:



30 S, C =0, SO S or N-P18 in which R18 is selected from 1 6 SEP 200
WD 02/ 074754 18 PCT/ EP02/ 03394 hydrogen, aryl, heteroaryl, cycl odlgkSap 2005
optionally interrupt ed with one or several heteroatons chosen fromO, S,
S(=0), S or cycl oal kenyl optionally interrupted wt ver al
heteroat&’r%”%%d@én from0, 'S, S(=0),..SO2 or N, 5 - Iomrr}(ﬁﬁgy&m
unsubstituted or substituted with ar Ig, het eroaryl, cycl oal kyl optionally.
interrupted with one or several heteroatons chosen fromO, S, S(=0, S02 or

N, cycl oal kenyl opmydr@géry arvn aetem:aqq oybldhlm%pﬂbnaﬂfmglégggt@i Wtﬂaér%rér

(é?og)enR f grgo(r)nr 0C( SO) %ag)a{ Hema%rrm@w o9, & @(r@%nt&%@f B CNCIDBH?GETYI and
Shich i s shar cd_berb oG Infimlfd i 8¢ pr sev B HEIERHTomIccHRER RaR AT

and/ or Y; each car8p8(=0ORB80Jot Ng cycle A |s unsubstituted or substituted
W th 1a,:f)r 2 groups, identical or different, selected fromlower alkyl
ly

option 15 Sub'@ﬂ"{@crlﬁ"&i upsuistiuted orppbsitutedomtaryk hetergryiRegclonbwbr

ngllgng?/ln whi ch Rl% n@@%re | e%c%rllesgrggvgéﬂ%%i %ﬁ%‘%é g?oggl%gf%@db from_

hydrogen or |ower 8| Ig(EQ)pS®NakIN, S}dﬂ@élkéﬁ?led tMnﬁéI Srruptéd Bath on@cﬂ:\?l
or CONR21R22 in which R21 and R22 are |dent|ca i fferent and 2

sel ected from hydr %%‘@fal)'i'etﬁ&ﬁip"&l ghasendrm 18, 5(1'(9)?2392 endy, &N, RR

R22, together withg ge tom, L L pe || 1 zdina
4- to 8- nenber ed heger cyc p‘ﬁ 85 Q%Ar:s&gfc( Eﬁb? '8 Wﬂﬁ)n&

adj acett, may be |al‘d<lelénﬁtyalfbr21|ff&eﬂt add at@isbitted &mhwmg&w @how aluqfl
interrupted with 1 heteroatorn chosen from 25 0, N, provided that not

more than two of reMesgp§ipe carbomatompavhiaty is %Bar@ﬁobeiweem th@l eypeduang the %
o esent s e Gt e g B 01T el racerc forms or
the preventioen each barlio“reatbmaaf thaf c?hléWQajn?stbsltltmbd@i sutsstiasted witia 1 RIEY
groups, identical or different, selected from lower alkyl optionally
15 substituted with OR?', NR*'R%, COOR?' or CONR?*'R??, lower haloalkyl,
CN, F, =0, SO.NR™R®, OR'Y, SR'", C(=0)OR™, C(=O)NR"™R% or
NRR? in which R and R? are identical or different and are selected
from hydrogen or lower alkyl optionaily substituted with OR?', NR¥'R%,
COOR?! or CONR?'R% in which R?' and R? are identical or different and
20 are selected from hydrogen or lower alkyl, and,
9 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;

N

- 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 0,SorN;
provided that not more than two of the groups A', A2, 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,
30 for the prevention or the treatment of disorders for which therapy by a PDE7

inhibitor is relevant.

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



inhibitor is relevant. A preferred use concerns the PDE7 inhibitors of
formula (1), 1 6 S E P 2005 WO 02/07-1754 X' 19 PCT/ EP02/03;94 () in which
X, X2, X3, X4, X, Y, Z and A are as defined above, for the prevér SEhilgh
the treatnment of disorders for which therapy by a PDE7 inhibitor is

rel evantwo p2dyvamyr e preferred use concerns the PDE7 inhi bir@ierfosssr nul a
(1) or (111) in which, a) X,, X2 anad X3 are the sane or different and are
CRlL, inwihich R is selected from 10 - hydrogen, hal ogen, CN, SOQ3H, N2,
CF3, OR2, SR2, NR2R3, COR2, COOR2, CONR2R3, SO2CH3, SM2NR2R3 in which R2
and R3 are the g or different and are selected from hydrogen or | ower
al kyl optionakl gubstituted wth hal ogen, CN, SGB8H, OR6, COOR6, NR6R?,
SO2NRER7 oX;” X

sel ected f}m hydr ogen or lower alkyl, and, R6 7 and R, together with
the nitrogemgfomtowhj ch they are linked, can forma 4- to 8-nenbered
heterocyclic ring - |o&e(l)al kyl, |ower alkenyl or |ower alkynyl, these

groups bei.ng,. uhstitut e substituted with 1, 2 or 3 groups sel ected
from hal od@%{“‘é‘!‘%hg@; k@%ﬂ-%ﬂ”%fﬁ&? Rﬂz@éﬁ\f%r C(=O) NR3R4 i n which
R2, R3 andoRihéReddiftion2BE tRé tflidtneh cﬂi@rd fdf Py ©f
| ower al kyl, ar?g? anld R, together V\f'I[bF’l t he %fsterf%g{é‘ﬁ at gwnért%ngé}?/g] théy are
| i nked, canhibiRy ig rélevamta 4- to 8-nenbered heterocyclic ring; 25 - the group

X5- R5 i5n which, - X5 is selected froma |ower al kylene or a single bond,
and,

A more preferred use concerns the PDE7 inhibitors of formula (11} or (fli) in

which,

{ a) X1, X2 and X5 are the same or different and are C-R', in which R' is selected
from:

10 - hydrogen, halogen, CN, SOsH, NO, CF, ORZ, SR? NR?R®, COR?,

COOR?, CONR’R?, SO,CH;, SO;NR’R? in which R? and R® are the same
or different and are selected from hydrogen or lower alky! optionally
substituted with halogen, CN, SO;H, 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
15 from hydrogen or lower alkyl, and, ‘
R® and R’, together with the nitrogen atom to which they are finked, 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*, SONR*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
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:



- R5 is selected fromphenyl, pyridyl or indolyl, these groups bein
unsubstituted or substituted with one or several groups select dob 5?’6?&05@,
het eroaryl or lower alkyl optionally substituted with @G in 30 which @ is
selected from_ 1 6 SEP 2005 WD 021074754 PCT/ EP02103594 %?@%2&%3% CN,
SO3H, NPy oo(=O R2, C(=OR2, C(=0) OR2, NH C(=0)R?, ,
SO02NR3R4 or C(=O NR3R4 in which R2, and R4 are the sane-or different and
are selected from - hydrogen, |ower al kyl unsubstituted or substituted with

one or 5 sever aha@geﬁpszrs,esem—eg\m?,o@maWemC(@mR’—'cma@d )]?az, weﬁjgm

ich Rs and R7 are t e _Ql di €Nt a ected frgm ..hydrogen or
| ower al kyl and, ﬁj“‘ﬁézéﬁégﬁ'qgé?}oééﬁﬁhé 95&?@5%@@%%@!% R% RA@ndi B?ogen
atomto which t e . ; ~trenbered heterocyclic
ring, which 10 rargé/y“%(r)%@lbn onfefe%?@ta\r;\‘g %?sgfeocé%&;@nggl ected fromO, S or N,
and which may be swasbgen; dower talkgl 4mstubsttutesiier edbbitutsd cwithi onei 6o,

whi ch may contain one or, two heteroatons selected_fr.omQ or N _Wwhi ch
may bedsubstituted SEMOF@ QW%.SGEQC!@A Trogp ,haj@gen.aQRfv\é}OQR(ypr d%?%nﬁéﬂ |y
substituted with : R’ 0 ' PG LLh " eare the
sanme or different ﬁwcgrﬁg qsne ectaé%R‘Hr%oranﬁ]eH, or ,ér_B Y\%\t\‘grag E@@Bﬁ iﬂg)rr{gl |y
substituted wth OmhairogedRrilowahalkipl #d,s 20 hydrogen or |ower alkyl and,

R and R' together wth the nitrogen atomto which they are |inked, can
forma 4- to 8-mefberthRnetRY/BEVRT 2R R nfPosthecwithde ditregsmh atana tewhigho

et o oatomn oc! SCHS BT feq S Qi B8 Ambaff UGy O, 1, e o
NR2R340COOR2, CONRBcoriaitiNg2drar two heterbatBens seldctBd from O,1& o8 Myandrwhich
different and are selected fromhydrogen or lower alkyl; c) Xis NH d) Y ..
is NH 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,

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 , 3
two heteroatoms selected from O, S or N;

b) X4 is C-R" in which R' is selected from hydrogen, halogen, CN, NOz, SO2CHs,

26  SOsH, CHs, CFa, OR?, SR?, NR?R®, COOR?, CONR?R? SO,NR’R® in which R®

and R? are the same or different and are selected from hydrogen or lower alkyi;
c)XisNH;

d} Y is 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=O)NR"R', OR™, or,
- lower alky! unsubstituted or substituted with one or several groups selected
from OR' or NR“R'®,



e) Z1 is chosen from NRL6R17 in which R16 and R17 are the sane or different
and 30 are selected from hydrogen, CN, C(=0O) R34, (C=0 NR14R15, ORBLZEP 105

| ower al kyl unsubstituted or substituted with one or several groups sel ected
14 14 frQpp 6¥HAysyNRRLS, 1 6 S E P 2005 WD 02/ 074754 21 PCHEhHprd3534 Rl4
and R s belng chosen from hydrogen oral ower al kyl, and, R14 and R15, and/or,
R16 - and R17, together with the nitrogen atomto which they are |inked, can

forma 4- 48- red heterocyclic, ring which nay contain one or two
het er oatonﬁs@"@?ﬁeg’qrﬂ%ﬁh@?ﬂsﬁem Rydrogan g lewenallylpandubst i tuted with a 5

| ower al kylgt4f, 15s ® g : it A e in
wni ch, A o RIS ARORTRLOGANEr i e furclieR ool 0 dhih ey B
from 10 aloketocermfam avhsiob8tmembertd hernbsidit uingdwhichhmby aonlaig renensr
identical qr Jdifferent selected fr | ower al ky], OH or F, or, an oxygen
atom - o e iR aNs et diom: Gt Bh g Whisheiay e suhsivgacpih o A
and thes bagkBeaRyicycl e containing X and/or Y; 15 - 2 atoms of the cycle A
whi ch are not adjacent, nay be linked by a 2, 3 or 4 carbon atom chain,
provi ded t Haf:is a cyste onosent iam:one of the groups A, A2, A3, A4 and A5

simul taneously represent an oxygen ajong 20 for the prevention or the

treatment of di sordprszfo;,mhi ¢h thef\ap&ht;)%7a PDE7 inhibitor is relevant. A

particularly<?>efe e ufe coACern# the inhibitors of fornula (1), in
whi ch,

* * *

, ) . Or, '
in which,
- A', A% A%, A* and A® are the same or different and are selected from:
10 - a carbon atom, unsubstituted or substituted with 1 or 2 groups, identicat 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;
15 - 2 atoms of the cycle A, which are not adiacent, may be linked by a 2, 3 or 4
carbon atom chain,
provided that:
- not more than one of the groups A', A% A3 A* and A® 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 formuia (1), in
which,
25 a) Xi, X2 and X3 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?R?, S0,CH3, SONR?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® NRPR’, SO,NR°R’ or



25 a) X1, X2 and X3 are the sane or different and are GR, in which R is
selected from - hydrogen, halogen, CN, SO3H, N2, CF3, ORz2, SR21 Bl\ﬁ% ;
COR2, COOR2, CONR2R3, SO2CH3, SO02NR2R3 in which R2 and R3 are the sa

di ff erentygamgo7asra sel ected from hydrogen or |ower al kyl opedcorRRéd05380 ‘
substituted wth hal ogen, CN, OR6, CQBR6, NR6R , SO2NR6R or 1 6 SEP 2005 WO
02107- 4754 PCTI EP02103594 22 C(=O)NR6R7 in which R6 and R7 are the sane or

different and arg_ gLed from pydrogen or lower alkyl, and, R6 and R7,
together with tﬁ:‘éslth&o emmﬁo%igﬁam saree or gifterent and aresplested t o

8- menber ed het e§@aYRldfoaehtsh 7 | kyl, | ower al kenyl or |ower
al kynyl , these groupg bgi ng Iﬁﬁ’?ﬂ%‘s@ﬁt l?tdgd or substituted with 1, 2 or 3

groups sel ect ed RPramd IRl tagether Gith HEGHitroGRA, atGRIOR? wHNRS ey SF2NRKE, €sn
C(=ONR3R4 in i ch (IX R3 and R4 are the sane or different and are

sel ected from \é\%ﬂb@ -tgﬁ-megagregmgﬂocamg M@ R3 and R4, together with the
ni'trogena atomt I C he ' , r t - e d, .

het eroc?cl icri E)d’v@rl -Qltkﬁlé g?‘g%f; %%Egpl %rc\?\l%m{:eﬁ rH—'W'i s€1§§lee(§pé§bgroqﬁ'%g

| oner al kyl ene ansabsftitatgidcobsubstitatet] with R ics > gfepseselecay ﬂbﬁﬂhlaloijéwi dyl

4

indol yl, 15 t bej titut bsti t ith T,
3 groups Sl cclih SPaH QR RIDEIREaNA For SRR ot CoPINGIEI 1y Wik % ut od

ol Corre "o 2 B, 56 R 3 #66 el efaiicieRang S s3ERIn e sond Py

whi ch R2, R3 antbvirdr alR@l, and, t he sanme or different and are selected from
hydrogen, |ower gl kyl unsubstituted or substituted with one or several

gr oups19el ect ed F r@id hal da@athetidth thaordrogennaien to whigimiteey Ree dinkedrcan
e e o o A SRR gy gen of [over sl anc, 29
they are |inkedthegrodmXiR? id-whioh 8- menber ed heterocyclic ring,

- X’ is selected from a lower alkylene or a single bond, and,

- 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{(=O)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 hatogen, ORS, 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,

- a4-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,



whi ch may contain one or two heteroatons selected fromO S or N, and which
may be substituted with, - a 4- to 8-nenbered heterocyclic ring, V@ﬁgih
contain one or 30 two heteroatons selected fromO, S or N and V\H n?a@?
substi tut | ower alkyl, or, 1 6 SEP 2005 WO 02/074¢ 4,&32,03 594

PCTI EPOZ/‘ggggﬂﬂjm g | ower al kyl optiong}ly substituted with %?‘ R

C(=ONR R" or COOR in which R and R' are the sane or dlfferent and are

selected from - H or, 5 - lower alkyl optionally substituted with OR or
COOR.in which R is hydr&igmr@ikw opbandlw&b&hmdedﬂntl"a@ﬁ( H\IR[‘I@QEGM)NRRh t he
nitrogen atomto which e.lin form nber ed
heterocyclic ring, whi cé %@om whie B Rt @5 ﬁ@?éﬁa&ﬁ 8@%?@%9@@ Feom

0, Sor N 10 b) X4 is &siBdteldfrodi Ch R' S sel ect ed from hydrogen, hal ogen,
CN, NO2, SO2CH3, SOBH, CH3, CF3, OR2, SR2, NR2R3, COOR2, CONR2R3, SO2NR2R3
in which R2 and R3 are-thd,@ame or different and are sel ected from hydrogen

or loweg alkyl; ¢c) Xis NH. d 1.S,.NH: 15 e ) or_NR13
in whi ch R13"is hydrogen pra(l?alky]l ?pgonaglyguw}ﬁuie%wgz(ﬁﬁ r@%@wwhmh& Az
A ~A~AZ PA A5 <.> in whi ¢é1hyd‘rogeﬁ?orlédveréiﬁ pay AS are the sane or different
and are selected from 20 - a carbon atom unsubstltut ed or substituted with
1 or 2 groups, idertiang Rotogether witbrihe sitreganeatoim torwihinketheyl doel linked, oan F,

i s shared between

hi 2y an OV B 9 o RS B I8 SRR ARl i SR GRS
two heteroatoms selected from O, S or N;
10  b) X4 is C-R' in which R' is selected from hydrogen, halogen, CN, NO,, SO,CHs,
: SO3H, CHa, 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) Xis NH;
d) Y is NH;
15  e)Zis chosen from O, S or NR" in which R™ is hydrogen or CN;

f} A is a cycle chosen from:

3 AN
4

A At S Al "pS

N

in which,

’ t ] Orl

Al A% A3, A? and A® are the same or different and are selected from:
20 - a carbon atom, unsubstituted or substituted with 1 gr 2 groups, identical or
different ,selected from fower alkyl, OH or F, or,
- anoxygen 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% A3 A* and A® simultaneousty
represent an oxygen atom;

30 for the prevention or the treatment of disorders for which therapy by a PDE7



25 - 2 atoms of the cycle A which are not adjacent, may be linked by a 2, 3
or 4 carbon atomchain, provided that: - not nore than one of the groups
At, A2, A3, A4 and A5 sinultaneously represent an oxygen atom 305 §BPF Jiihe
prevention or the treatnent of disorders for which therapy by a PDE7 1 6 SEP

2005 V\Qf@géfg%é}%- 54 PCT/ EP02/ 03394 24 inhibitor is rel evepi/rpdypseferred
group of conpounds of formula (11) ¢ (I11) are those in which, a) X1, X2

and X3 are the sanme or different and are GR, in which R is selected 5
from - hydrogen, halogen, CN, SG3H, NO2, CF3, OR2, SR2, NR2R3, COR2,
COOR2, CONmbite is selggat SO2NR2R3 in which R2 and R3 are the sanme or
different and are selected from hydrogen or |ower alkyl optionally
substituted with hal ogen, CN, SO38H, OR6, COOR6, NR6R7, SO2NR6R7 or 10

C(=0) NR6RY piefeibil gfolRP oPdshn uﬁd@oﬁ%ﬂrﬁﬁ‘(‘ﬁ&@ﬂlﬂ)éf@h@@é ifPflic, & sel ected
from hydro% or l'ower alkyl, and, R6 and R7, 'together with the nitrogen
atom t o Hi%xh Xhad Aaeare theethmeaor different ang- aneoCaR rantyehichl Ri'elsesedegtedi ¢
ring; 5 lfﬁ\,}ﬁr al kyl, I ower al kenyl or |ower aikynyl, these groups being 15
unsub@tit'(1ed or substituted with 1, 2 or 3 groups selected from hal ogen,

CN, OR2, COOR}?’PW’ halFERB RENDT SELFD) NRBRACFY, UrEhsR2, NRzghdcdigz are

the sanme or di rent’ and.are sel'ected fro hydiogen or |ower al'kyl, " ‘and,

R3 4 and R t&OmEs Q@NﬁzRﬂeSﬁlzﬂfhg&Dﬁ!_%tﬁstio whicbIR? ang Rirare theksamecan
s sel octed fiBneONEAT B7p craetE, iom JRrBas omier piky cortilyed
from phenyl , pybstiite@with#aloden, (S SC-LUPR® PEDTSRUNIRBRT | SHLRRSRY or
substituted with one Qor, severd roups 25 sel ected from (B, héteroaryl or
| onedCal kyl oft(FEHAIRR sinhehich ReandR’ fareghé samehorcdiffeBentandedrectatectedom
from hydrogen or lower alkyt, 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
15 unsubstituted or substituted with 1, 2 or 3 groups selected from halogen,
CN, OR?, COOR?, 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 hydrogen or lower alkwl,
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,

g

- 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 alkyt optionaily 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(=O)R? 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:
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,



- hal ogen, CN, SGBH, N2, CF3, OR2, éOC(zd)RZ, C(=O R2, C(=0 OR2,
NH C(=O) R2, NR3R4, SO2NR3R4 or C(=O)NR3R4 in which R2, R3 and R4 aﬁgEF’lﬁﬁS'
sanme or different and are selected from 30 - hydrogen, |ower al kJI

unsubst i Jh=,Substituted with one or several groups Lfom
i RS BT an)

-hal ogen, or NR6R in whicfy R6 and R7 are the sane or ferent
and are selected from hydrogen or |ower al kyl and, 1r6SEP2005 WO 021074754
PCT/ EP02/ 03594 25 5 10 - R6 and R7, and/or, R3 and R4, together with the

nitrogen atomto -whiRehanddy, amel/dh, Mednd Rt thgeten with tite FitFRJEREBRIN to
het er ocyclic ring, V\A?_‘lléyhrgn&y cg.nf(ai n onte or two heteroatons selected from
0, Sor N and whi cHMdythey Aglked. gargfof4- toB-merpberedrheterscrelic ring,
het er ocyclic ring, ' Qi e I rom
0. S or "N and wni'ch ot B SRR e BN heleh PR SHBUBITEIT O S 8 ey
al kyl optionally subsndtwhiel may e SBbstitiNBdRUith C(=O NR R* or COOR in which

R and 5 are the sane or,djf erenéﬁ_andhare sel ected from- H or, - |ower
al kyl optional |y substi Bute® §imeMeRes "eierRyrlie URg.oMhich may ropteiyene @F

|l ower al kyl and, R antwWR@' hbRishi ' |t} 0ge t i”é_eit y are
|l i nked, can 15 forma 4- to 8- rren‘grfasr \gg%%}a%d;?rg@/tg’ig lrgﬁ ﬂ%%wﬁhﬁ'gwﬂ ycﬁ%t ain
one or two het eroat onssubsstiaded evithralower alikyhrorN; b) X4 is CGRL in which R

is selected from hydrogen, hal n,,. CN ,SQRCH3,  SOBH, CH3, CF3, OR2,
SR, NROR3, OOORD, CONOREVET albRpIREIY SURATIEIeaRmth Q. N B LCIKEINFRE. of

'S Nt 6) 2 15 chosen ToaCRIERYeRHRVARE A R shhe orlinkt Shifars)
differddt and are sel esstected 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 tc which they are linked, can
15 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,CH,
SO3H, CHs, CF3, OR?, SR?, NR?R?, COOR?, CONR?R?® or SO,NRR?® in which R?
and R are the same or different and are selected from hydrogen or lower alkyl;
20 c¢)XisNH;
d) Yis 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 alkyl 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'5, and/or, R'® and RY, 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:



- hydrogen, CN, C(=0)R14, (C=0O NR14R15, OR14, 25 - |ower al kyl wnsubstituted
or substituted with one or several groups selected from ORl4 or Nﬁﬁgév% Flyﬂ[ﬁ
R14 and R15 being chosen from hydrogen or |ower alkyl, and, R14 and g

and/ or, nd. R17, together with the nitrogen atomto which they are
W o o

l'i nked,

¥ha 4- to 8-menbered het erocyclic ring MiP&TW"’ tain one

or 30 two heteroatons selected froMf0, S or N, and which may be substituted
with a lower alkyl; f) Ais a cycle chosen from 1 6 SEP 2005 WD 02/ 074754
26 PCT/EP02/03594 3 2 A" q3-A2 A AAB2.P- A-A' g5 <V>Q or, in which, A,

A2, A3, A4 ahd AAars? t e or yi ffenent and are selected from a carbon

atom uns
di fferent

sthtutfed §r $ubstituted with or 2 groups, identical or 5
se¥ect e om0 al ky or F, or, an oxygen atonm *

represents the carbon at om whi g,? is shared between the cycle A and the

backbone cycl e ‘contai ni ng X an

adj acent,

or Y; 2 atons of the cycle A which are not
imadtiche | i nked by a 2, 3 or 4 10 carbon atom chain; provided that:

- not nore than one of the groups A", A2, A3, A4 and A5 sinultaneously

represent

G scl osed e cARABON Al WSS, o sSPetileg Vi 1 £ 260085, HRBHEOT  not

- anAod g, & @nd Atams thecsame od diffesent arid aterpelestés! fodmt or mul a (1 1)

a singse bond; mmr,se@@fe%ffrsﬁuamwamgi, ORBGuEs are conpounds of formula

(I') inwhich,. 20 a) X, X2, X3 and X4

re the sane or different and are

sel ect ed from anoxygen atom;

10

16

20

25

- " represents the carbon atom which is shared between the cycle A and the
backbone cycle containing X and/or Y;

- 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.

A preferred group of compounds of formula (ll}) or (ill) are the one in which X;, X3,
X3, Xa, X, Y, Z1 and A are as disclosed hereabove wherein when X; is C-R' and R’
is X>-R3, then X is not a single bond;

Another preferred group of compounds are compounds of formula (1) in which, E
a) Xy, X2, Xa 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
siAmultaneously represent a nitrogen atom, or,
- C-R', in which R is selected from:
- M, or
- 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,
- X°is selected from :

- a single bond,



N. provided that not nore than two of the groups X1, X2, X3 and X4
si mul taneously represent a nitrogen atom or, - GRl, in which R is
selected from QL, or 25 - lower alkyl, lower alkenyl or |ower alkynytp 2009
t hese groups being unsubstituted or substituted with one or several groups
Q; the owoupo??s4R5 in which, - X5 is selected from: - a@cIVEmEe3ONd, 1 6
SEP 2005 WD 02/ 074754 PCT/ EP02103594 2727 -- | ower al kyl ene, | ower al kenyl ene
or lower alkynylene, optionally interrupted with | or 2 heteroatons chosen
fromO, S, S(=0, SO r_uN the carhon atons qf these groups bein
unsubstituted or s'ull)%vf’?'stjtﬂlgéie‘a?'t fb‘%‘?{eaﬁ@“g@\?@r ar qBWSD Ky Y Qai'o%%ly '
different, 5 sel ectediftepup&RBwitdRbor NREroatdhs Tho8En FINRD. id) ﬁqﬂcags'@ and
0

R7 are the sane or different and are sel ected from hydrogen or oAl kyl ,
and, R5 is selected fO5MNarthe cagiur atorgs of dhese grawyps bptrigonasubstitutedroupt ed
with (=0 or with 1, 3, heteroat ons chosen fromaQ, S, S(=0),_ . 10 S02
or N, cycl oal kenyl optslagﬁgtlhﬁp i‘ﬁ#'gr?'ﬁ t ¥ S\ﬁ"‘?ﬁ?c@t_%wsor'ﬁﬁm??ﬂ?f Aiffgrent,

het er oagons chosen fr galditedfront SRS, GIER NRCAY, =0y, =5 B ©XeRE & WhPRE dridese
groups being unsubstityted or substituted with one or several groups

sel ected from @, het & oarg theysamener diffdrgnt apdi areaselgctedutremi bydregeni oth Q3;
15 in which Q1, Q2, @O\ﬁéﬁa*@e sgne or different and are selected from -
hydr ogen, hal ogen,n%N, KEBY - ore, OC(=O R2, C(=O OR2, SR2, S(=OR2, .
NR3R4, Q R2, Q DR Fdis MElotedd WBARAPE HIRSro@nfi2 cl@ouii ' rom
C(=NR), C(=0), C(=S). or 502, Ris srglrect ed frb%yﬂﬁmggﬁ%é'f%ﬁﬁﬁgﬁ%ﬁ and
R2, R3 and R4 are Vith E=03efevith 1di2 fasr 3 heterodtams choben tfeain f@ oy S(=0),

(LIo0930 - 1 over Adybe RPLABAKeNy! SR idnlibtdl TR Lsch SRt 37 ¥l or

; 3 heteroatoms chosen from O, 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 alkyt optionally
substituted with Q3;

15 in which Q1, Q2, Q3 are the same or different and are selected from
- hydrogen, halogen, CN, NO,, SO;H,
OR?, OC(=0)R?, C(=0)OR?, SR?, $(=0)R%, NRR*, 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 SOy, R is selected from hydrogen or lower alkyt and R?, R® and R* are
20 the same or different and are selected from:
- hydrogen,

( - lower alky!l optionally interrupted with C(=0), (CHg)-aryl, (CHaz)n-
heteroaryl, (CH2)n-cycloalkyl optionally interrupted with C(=0) or with 1
or 2 heteroatoms chosen from O, S, S(=0), SO; or N or (CHy)-

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, CH3, SO>CHs,
30 CF;, C(=0)-NH-SO,CHs, OR®, COOR®, NR°R’, C(=ONR®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



heteroaryl, (CH2)n cycl oal kyl optionatly interrupted with C(=0) or with |
or 2 heteroatons chosen framO0, S, S(=0, S or Nor (CH2)n 25 gy@l ?ﬁdgﬁ]nyl
optionallyinterrupted with C(=O-or with I or 2 heteroatons chas ﬁ

S, S(=Qyoo2¥4@ N in which nis an integer selected fpeRntborhssod OF 3 ,
t hese groups being unsubstituted or ;gubstituted with one or several groups

sel ected from |l ower alkyl, halogen, CN, SGBH, CH3, SQ2CH3, 30 CF3,

C(=0 - NH SO2- CH3, ORs, COCRG, NRE6R?7, =0) NR6R7 or SO02NR6R7, in which R6 and
R7 are the sane dwalgfdupseselected fam:@ ORe QOB of NERhijmdwhinRoand ¢¥esreal ky!

optionally substigtu ({ed wi th one lg | a 5EP 2005 WD 02/ 074754 PCT/ EP02/ 03594
28 two groups seI@é ggelpp&l[qw "8r NRR8 in which R and R8 are hydr ogen

or lower alkyl, aR¥land RS atifbrRR? AR togBthar Withithe hﬂl%g]%geétoﬁﬂoqum@%

ni trogen atomto which they are |inked, ¢an forma 4 '
het erocyclic ri ngtheWrﬂreHmKedrmgndomaa A- tn 8- membereﬂmaemyolrcs ring) edichd from

0, S, 0 S or N, , and be ,subst it yt - to 8 menber ed
het er §/cl |)c ri ngMaYHENAIRANe Q{nqvanﬁé/tgwtgwst%eé{ 3?@‘% ogfr;s S0 r om -
0, S or N and whi Qhah@Wwhith ﬁ@qjé §M§ﬂ1tew‘v§|ﬁ1 a |l ower al kyl, or, 10 - a |l ower

al kyl optionally substituted with , C(=ONR R' or COOR in which
R and R' are the sand lor8-thdérmbered hetamcachc risg| whichdmby @mtdin @he dower

al kyl optionally su tuted wi ch.Ris 15 hydrogen or

| ower al kyl and, R ?‘z?&u ﬁbmﬁéstﬂﬁéﬁ%ﬁ)f’{’hsogg%ﬁ?%wm Biav: ke wH §‘|'f“€er‘i’ey are
l'inked, can form ajth § fovfermifaeped heterocyclic ring, which may contain ‘
one or two heteroatons selected fromO, Sor N, 20 b) Xis NR9, in which RO

is selected from- -a loydr @lfeyh qp(t{anaﬂy—ﬁubm%m,lted WItweR'aNBIR”, Cov®)NRIReoly| or
e "ot v OB E A B8 R T S R Sk we )
selected from
- Hor
- lower alkyl optionally substituted with OR or COOR in which R is
15 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;

20  b) Xis NR®, in which R? is selected from,
- hydrogen, CN, OH, NH>,
- Jower alkyt, lower alkenyl or lower atkynyl, these groups being unsubstituted

gt

or substituted with cycloalkyl optionally interrupted with 1 or 2 heteroatoms
chosen from O, S, S(=0), SO or N, cycloalkeny! optionally interrupted with
25 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

selected from hydrogen or lower alkyl;

c) Y is selected from O, S or N-R'2, 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



chosen fromO, S, S(=0), S02 or N, cycloal kenyl optionally interrupted with
25 1 or 2 heteroatons chosen fromO0, S, S(=0, SO or N, aryl, heteroaryl,
OR1 or NRIOR11l in which R10 and Rl11 are the sane or different and argegrp

sel ected from hydrogen or lower alkyl; c) Y is selected fromO, S or ?\IE-R@%
i n whi ch WRdd2hm78el ected from 30 - hydrogen, CN, OR NHZ, PCT/ERMI3SH Kyl ,

| oner al kenyl or |ower al kynyl, thesexgroups bei ng unsubstituted or
substituted with, cycloal kyl optionally interrupted with 1 or 2 heteroatons

chosen from O, = y i @Ral | ypdnterrupted with
6 SEP 2005 o b8 gﬁ%@ﬂ‘f%ﬁ%ﬂ%i‘%ﬁ?ﬁ@@% S(78Y' 68 ot Bhd BHBEER o
0, S, S(=0, SODVR bk NRYR' inewhichaRY! and GRT are NBLERLE bN difkirehit Rad aid R’
are the sane or different and are selected from hydrogen or |lower alkyl; 5
d) Z is chosen fseigRtesirRophydrogen o lowaralkyl: which R13 is selected from -
hydrogen, CN, OH NH2, aryl, heteroaryt, cycloal kyl optionally interrupted
with one or several heteroatons chosen fromO0, S, S(=0, SO or N,

cycl oal ienyd) Z tpttioseal fromi CHNOMMD S orNRdneviich SEY & sdlebRicEkemE oms chosen
fromO, S, S(=0, SO@\?r N, CIES=O)R14, C(=0) NR14R15, OR14, or, 10 - |ower
al kyl , unsubsthydaes. 6N.ddHs NHau 28y, dpteroank qyeloaliod optiogally pieumptad with

the sane or di | GRd4gpL ; 5
bei ng i ndepengé%ﬁr%g@&%%}o%?%ﬁgﬁc@%@%&ﬂr 1 omg?"gwgé%grw'%%ﬁgg% R15,
t oget her wi t hoptienaillyt imtgerapidowithoondi o séberal deteddandind, cidaserf dromad4-S,to
8-menbered hetgerocyclic ri gﬁ_\é{;i ¢h e ' or two heteroatons chosen

15 from 0, S &(=R). 3Re oM. R b@(‘s’bﬁg‘%q%@sg@%ymgtw-a | oner alkyl; e) Ais
. | h 1 _ ! . o 1 - . d
are tha Gans apnal Pkt s efoich 67 sibsylibd Wi b seehal goups it 43 °

N-R18 i n whi clh&ésmesorsiiffersnednd mehiith hye selgeted @R/ or NR¥RAryl , cycl oal kyl
optionally ig‘terrlf_\p,ged,vm'th one or 14
R" and 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

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

e) A is a cycle chosen from:

A3 Az_ 4 A Ad\ AS

8 A-w a e A/L//\As
& O
* ' * ' * , * or, *
in which,
20 - A", A%, A%, A5 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 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, cycloalky!
optionally interrupted with one or several heteroatoms chosen from O,
S, $(=0), SO or N, cycloatkenyl opticnally interrupted with one or

several heteroatoms chosen from O, S, S(=0), SOz or N, CN, NR"RZ,



several heteroatons chosen fromO0, S, S(=0), S02 or N, cycl oal kenyl
optionally interrupted with one or several heteroatons chosen U;@ﬁhﬁ)ﬁfP 295 S,
S(=O, S02 or N, |lower alkyl unsubstituted or substituted with aryl,

het er oaryl o, gyugioal kyl optionally interrupted with one ObC PR Bs04
het eroatons chosen fromO0, S, S(=03y SO or N, cycl oal kenyl --optionally

interrupted with one or several heteroatons chosen fromO0, § S(=0, S02 or
N, CN, NRI9R20, 1 A2 A RRA,AS A5 A As 1 6 SEP 2005 .11 30 C(=0O NR 9R20,

OR19, C(=0)R19 or GHEEONERIR®, rORM, CB=R)R 'Arut ee.ao)qaﬂéﬁ’ irdevHicte R aandlif®er ent
o SEor o3, 8 RSP G RiPeh CHef o Sectene oragon e owen i or 5,
wherein R18 is ' e T rfede _ 0 gl is
shared between Pt?ﬁg%%é&ﬂ%@g@gf%ftﬁi?.—%(;ggbg](gﬁgﬁgfgébgﬁlnﬁ: ﬁ?‘%&a}%{ é?ﬁ%(})% Y;

each carbon at are @(=CerowtereYAs i3 onfs wheréinuR €ds as dafinedidbovegd with 1 or 2

groups, identigal or different, selected fromlower alkyl optionally

substi Puted W t Heéﬁ?s,er\(lh%lﬁhééfbmlw ichdengliereg betywagR the syelgiApnd the o, -
F, =0, 'S02NR b 19¢l %%1"3 in€ =) C(=O NR 9R20 or NR19R20 i n which
Rig and R20 ar gﬁf%geﬁgec%eor ?’P gnaﬁaé%d\rhre selected from hydrogen or

| ower al kyl opteaashatdripos @Hismi ofithedcyela A iORtbubbiRAtd2dr subBRR withQObR21 R22 -
in which RR1 and R22 are jdentical_or different and are selected from

hydrogen or | 0WEPURF K yHen , 95 greghg Wteﬁndm, lewar aallyirooptianalyt ner
Wi th the nitrogepsahRgy WatoRY Nﬁgﬁmr@ddﬁhsgrl @R&ﬁ?h@ﬁ%r h%ltoalkyl,

8- menbered heterocyclic ring, 2’ atons dJf "the ¢
adj ace@t, nmay HEN| iRkeD bBGNR"RYr ORcasRIY g(e@OR?n aENRIERbaor

interrupted with gt.eroat om ghosen fyrom_ 0, S or N 20 provided that: - not
nore than two cNngl‘%’ dp d"ﬂ'ﬁigh%fg %Qg &%arm@eggo@nW diffesent, prd Arg aglgcted 2

;fg[rgsfﬂt aﬁ L‘Sﬂr@‘g‘ﬁ%ggﬁﬁ'&w SIKDt OREBNAR SEBBHRCH Wi ARAN NRTE?BON
' COOR* or CONR?'R?? in which R*' and R? are identical or different and
are selected from hydrogen or lower atkyl, and,
15 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
0,SorN;

20 provided that:
- 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 (,” is a group in which X4, X2, X3, X4, 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 (1) are those in which,
a) X, X2, X5 and X4 are the same or different and are selected from:
- N, provided that not more than two of the groups X;, Xz, Xa and Xa

simultaneously represent a nitrogen atom, or,



state. 25 A preferred group of conmpounds of formula (I) is a group in which
X1, X2, X3, X4, X. Y, Z and A are as discl osed hereabove wherein when X2 is
CR and R is X5-R5, then X5 is not a single bond; 30 Preferred té6mEBublis
of fornula (1) are those in which, a) X1, X2, X3 and X4 are the sane or

di ff erenfyoan@rpise sel ected from N, provided that not norect/Bese/3ds of the
‘groups X1, X2, X3 and X4 sinultaneously represent a nitrogen atom or, 1 6
SEP 2005 WD 02/ 074754 31 PCT/EP02/03594 - C-Rl, in which Rf ‘i s sel ected
from - Ql, ®It; i I kenyl or | ower “al kynyl, these groups
bei ng unsubs iRt' O{Ae‘g)q@{h %u@s{%‘?l?{#ﬁ'tﬁth 1, 2 or 3 groups @; 5 - the group
X5-R5 in which, QIXoris selected from - a single bond, - |ower alkylene,

| ower al kenyl ene or | ower al kynylene, optionally interrupted with 1 or 2
het er oat ons cho¥¢erf r@lkylo, lowey, “alkenylt iy lowetaelynyht dhesef gtdupse beiogps

bei ng unsubsti t | hdt.e ne ou .identical or
different, sel egbggp#qt%%u%&hb Dﬂe%%féé gg@#éghl- R6 in which R6 and
R7 are §he sanett@ grotipf XBREM wwsh,ar e sel ected from hydrogen or |ower al kyl,

and, R5 is selectgd from ardyl , heteroaryl, cycloal kyl optionally interrupted
15 with C(=0) or tH thsalected pm3 het er oat oms chosen from 0, S or N,

cycl oal kenyl optionally,] upted with C(=0 or with 1, 2, or 3
het er oat ons chosen f%ﬁrﬁl%,gtbghgr N, or a bicyclic group, these groups being

unsubstituted or subkiwdrutbkglend, Noler 2alkenPedE OtiPSowse! fbrid, Opptidhally
heteroaryl or lower alkyl optionally substituted with 2 ; in which™Q,

@, @B are the sane oit@repledewith dnar 2rketematemschasem from Gy & ogdh,, the
hal ogepg CN. N2, SOBELhon atoms of these groups being unsubstituted or substituted

with 1 or 2 groups, identical or different, selected from SR®, OR®,
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,

- R®is selected from aryl, heteroaryl, cycloalkyl optionaily interrupted
15 with C(=0) or with 1, 2, or 3 heteroatoms chosen from O, .S or N,
cycloatkenyl optionailly interrupted with C(=0) or with 1, 2, or 3
heteroatoms chosen from O, S or N, or a bicyclic group,
these groups being unsubstituted or éubstituted with 1, 2 or 3 groups
selected from Q3, heteroaryl or lower alkyl optionally substituted with
20 Q3;
in which Q1, Q2, Q3 are the same or different and are selected from:
o , - hydrogen, halogen, CN, NO;, SO3H,
‘ - OR? 0OC(=0)R? C(=0)OR?, SR?, S(=0)R? NRR*, Q-R? Q-NR°R* NR-
Q-NR3R* or NR*-Q-R? in which Q is selected from C(=NR), C(=0), C(=S)
25 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,
- lower alkyl optionally interrupted with C(=0), (CHj)-aryl, (CH2)o-
heteroaryl, (CHz).-cycloalkyl optionally interrupted with C(=0) or with 1
30 or 2 heteroatoms chosen from O, S or N or (CH,),-cycloalkenyl
optionally interrupted with C(=0) 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;



- OR2, OC(=O R2, (=0 OR2, SR2, S(=OR2, NR3R4, Q R2, QO NR3R4, NR2- Q NR3R4
or NR3-Q R2 in which Qis selected fromC(=NR), C(=0, C(=95) 25 or S, R
is selected from hydrogen or |ower alkyl and R2, R3 and R4 are F%ﬂﬂm@r
different and are selected from - hydrogen, - |ower alkyl optlona

i nt er r upyedziiri’es C(=0), (CH2)f,-aryl, (CH2)"- heteroaryl, Pcuﬂ;l’pzmsﬂycl oal kyl
optionally interrupted with C(=0 or3mth 1 30 or 2 heteroatons chosen from
0, S or Nor (CH2)n-cycl oal kenyl optionally interrupted with ¢(=0 or with |
or 2 heteroatons chosen fromQ, S or in which nis an integer selected

fromo, 1, 2 or 3;MEse goppp bgmunw%iﬁwf@ﬂ4qrsauln@WEﬁbW)tbs‘59% 013 gRedRs
??8%"%?3@23 OB naltsh R PR SR ERS O] EE TR o
SC2NR6R7, in whi chN%Rana(m)mﬁRi be SQUNRCRTT inlvitiieh &f andRaaee ted sanes
sel ectad Trom CR, COBEPTRRE Bre SPFEH FOTnQIRO8Ron e vbPPkaRaly
al kyl, f“d’ R6 andg @s&nt@t@ﬁ’@ h ofte &%o‘?@rogb@%‘%ere tdd éhe)?tPBR)SF’NF%Q”m to

whi ch hey are |i can orma 4- eteroc IC ring, which
may contai n one orinwhich® and®Rae melregére dr fowen dlkylSand(=0), S2 or 10 N,

ahi ch 1y cont arn BRend Ko & Ak oripdeeronBytig BsersAiom ko iR ch
st tutea wi th o (3 BretrFniphica «Clo SremBIEs MikoRR G v
the sane or differ ey comainrane @reﬂmhetérdatoms-seﬂectad fromI@wW8r Se®)/1SO; or

optionally substituted with OR q C%R which Ris hydrogen or | ower
al kyl Hhd, 20 R aNdaRdIWﬂ'%BWé?eW 't‘ftﬁgwlmrogen atomto which they are

el Can LOLTE, 5 @ F B ORI b SwhIcRmal et P LA
hetercatoms selected from O, S or N and which may be substituted
with a lower alkyi, or,
- a lower alkyl optionally substituted with OR’, NR'R”, C(=0)NR'R" or
15 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,
20 R’ and R together with the nitrogén 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) Xis NH;
25 <c¢)YisNH;
d) Z is chosen from O, S or NR"™ in which R is hydrogen or CN,;

f) A is a cycle chosen from:

2 P—A
<> Q SRS
or,

in which,



b) Xis NH, 25 ¢c¢) Yis NH, d) Zis chosen‘fromO, S or NR 13 in which R 13
is hydrogen or CN; f) Ais a cycle chosen from * 3 2 4 A2 A A--1AAAEP00h N
which, 1 6 SEP 2005 WD 02/ 074754 33 PCT/ EP02/ 03594 - A, A2, A4 and A5 are

the samewqsosizhifsgrent and are selected fromo0, S, C  C(=QC1/1902/0802 or
N-R18 in which R18 is selected from 33 hydrogen, aryl, heteroaryl,

cycl oal kyl optionally interrupted with 1 or het er oat ons chosen from 0, S,
S(=0), S or N, 1CY | o gl kenyl 5 optional I(éflnterrupted with 1 or 2
het er oat ons cho?enA rRAeod AS ar amS@Z erert an{l arersededted froms @s$,i Tyt ed

or substituted L I e fsy| C @@J K 0 |onal ly interrupted
with 1 or 2 het r( Qt)‘gﬁg) (,Sncsc}?s(é”(| I:{ ' ct g "N, cycl oal kenyl

optional ly interr um oYk haﬁy: Metarowngy@lbaﬂéngnSrmlg?ﬁtérf@?ét@,wut% 1930 .

S2 or N, CN, NR19 C(=0) | n WA ch
R19 and R2 are |déﬁter@atoro$ chaogen dramaftl & eS§eDhcSd forolN, hygclogienyt

andror A2 aro o ~CPIBTANnMERERSt Win o 2 rhete i Chosh P Cansve;

.15 - * represent s g(8@)c80hen Nat om whi ch is shared between the cycle A and
the backbone cycl e containing X and/or Y; each carbon atomof the cycle A
i s unsubstitut ed ofowemalkyk unssbsiitutad praubstituted vdbsaryi, deeterassyl, eycioalkyl

Nro1Re2, coore or SBURRIDRITETBNGY el e MotsRitBis hgSedfoninr oS,

OR19, SR 9, C(=0 OR(209r & rNRﬁga}’(QoQIkeanbBﬁ@ﬂallW |M@rﬁ1bt&19wﬁﬁd1 '?r e

i dentical or different and are selected rom hydr ogen or ‘| ower

optiondDly substi t heteroatams GrisenNRDNR2Q, S(=0}, 302 or N, CN, NR 9RZ(’
C(=O)NR"R%, OR", C(—O)R“’ or C(=0)OR" in which R' and R%
are identical or different and are selected from hydrogen or lower alkyl;

- A¥is selected from O, S, C, C(=0), SO or SO, or N-R'® when A" and/or A
are C(=0) or when Y is O or S, wherein R'® is as defined above;

15 - *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?%, 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 fower 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,;



COOR21 or CONR21R22 in which R21 and R22 are identical or different and are
sel ected from hydrogen or |ower alkyl, and, 25 Rig and Rep, and/g E%él and
R22, togetherr with the nitrogen atomto which they are |inked #hS

4- to YEEIPaALd heterocyclic ring; 2 atoms of the cycl epéquupbigizoare not
adj acent, may be i nked by a 2, 3 ogy 4 carbon atom chain whi'ch may be
interrupted with 1 heteroatom chosen fromQO S or N 30 provided that: not
nore than o e of %e roug A2, A3, A4 and A5 simultanequsly represent
a het er oat otH® 59 63%37 t%“tf'%"ﬁptmg caban @boms An sousp Hybeidizaion does
not containggggge than 2 carbon atoms in an sp2 hybridization state. A
preferred group of conmpounds of formula (1) is a group in which X1, X2, X3,
X4, X, 5Y, Z and A are as di scl osed hereabove wherein when X2 is C Rl and

X5- is not a n | e bon More preferred conmpounds of
forImSJI a (‘F Pf%[pge %'éplf) CVWPE’H” famﬁez?%dammgw Wﬁ@"‘s)énéggxgdx? or ent

grc]g H35§Og}‘ Fy ’anHrlA‘Hf'é %@clkﬁg@'e‘?%e &%&@58 Wh&&& %gquoa'ﬁg'og%ﬁl\%zm -

whi ch R2thed><l53s aobasimglesbmmd or different and are sel ected from hydrogen or
| ower al kyl optionally substituted with hal ogen, CN, OR6, COOR6, NR6R7,
S2NR6R7 or 15 C(=O NR6R7 in which R6 and R7 are the sane or different and

fhe oL s s pifATRYHNBERRIES tEly (] el thodBth wRsENS 7> 1 ogel el i

the nitrogen atomto can Mma 4- to 8-nenbered

het er ocycd)i %1, Xanand Xl ametheadamé od differentldneinzte GrR!, dnerhich K¢l selédtede
grouqﬁ b§ 20 unsubstituted or substituted with 1 2 or 3 groups selected
from'Nal {f@ﬂ CN, SO3H, OR2, COOR2, NR3R4, SOZNR‘ R4 or C(=O)NR3R4 in which

R R Egld R‘hﬁﬁgér’i‘e hfsger” | RSNt N BES RECKRE. fRARAY g  Of D

COOR?, CONR?R?, SO,CHs, SOgNR2R3 in which R? and R? are the same
or different and are selected from hydrogen or fower alkyl optionaily
substituted with halogen, CN, OR®, COOR® NR®R’, SO,NR®°R’ or

15 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;

- lower alkyl, tower alkenyl or lower alkynyl, these groups being

20 unsubstituted or substituted with 1, 2 or 3 groups selected from halogen,
CN, SO3H, OR?, COOR?, NR3R*, SO,NRR* or C(=OINR®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

25 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 indolyt,
these groups being unsubstituted or substituted with 1, 2 or 3 groups

30 selected from Q3, heteroaryl or lower alky! optionally substituted with Q3 in

which Q3 is selected from:



R3 and R4; together with the nitrogen atomto which they are |inked, can 25
forma 4- to 8-nmenbered heterocyclic ring; - the group X5-R5 in |ch
is selected froma lower alkylene or a single bond, and, - R5 is sﬁeSE%IUEﬁj
from phenybozpyrsdyl or indolyl, these groups being unsubsedt/abechses
substituted with 1, 2 or 3 groups 303xselected from @, heteroaryl or |ower
al kyl optionally substituted wth @B in which @B is selected from WO :
02/ 074754 35 1 6 SEP 2005 PCT/ EPOZ/ 03594 al ogen, CN, SCBR% NO2, CF3,
MR SR

orR2, OC( 0)R2 C(mjcr@en GNoRGRH. N 6= OQGH)ZNRBM

in which R2, e 3aff e sa eteg fr

hydr ogen, | ower a:"lﬂ-l u%@ﬁb‘s'ﬁlﬁe Zgéﬁﬁh b8t E:tr( @é‘é%tfﬁ%‘zﬁbg @ gggal
groups sel ected fm@tﬁ@bmmrdmnemr@rsvemm which R6 and R7 are
the same or different and are selected from hédro gen or |ower alkyl and, -

R6 and R7, and/or,; RIYHRECR4 lowepedlker upisubstitutedhiar sybatitutashmwith oMe cOF t hey

are |linked, can for

cont ai nkone or two ng ee?;?)labpor@) F’(%% eecgfﬂt&?'ﬁ)ﬁagggg @F{\t r&gggkmﬂ% “'ée
substituted with, - wm«h RB dhdRibareetheebpieosy ehficteri Bad Ave wem ﬁ@ﬁt ain
one or two heteroatoms sel ected fromO, S or N and which nay be

substituted with a | BV@PQQFWI'OW@FEIRY@M@ | ower al kyl optionally

ame or a1 erent andtardd Reragt iy and K ookind it 68 divoge alorCiet |

substituted with OR ehi€lOPRyY drevinked, fan &im & 4bysigqaambered B¥RFod/chiy kingnd.
R and R' together with the nitrogen atomto which they are |inked, can

format8 to 8-nembenMdichEIZt eeAitain ene Phivo Winterpaiems selectad-frameOoS onMp
heteroatoms sel ected frQmiOy nvaPhe Nubstituted with,

- 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 - alower 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 alkyi optionally substituted with OR or COOR in which R

20 is hydrogen or lower alkyl and,

R" and R" together with the nitrogen atom to which they are linked, can
é form a 4- to 8-membered heterocyciic 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,CHy,
25  SOsH, CH;, 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;

30 f)Ais a cycle chosen from:



b) X4 is CGCRL in which RL is selected from hydrogen, hal ogen, CN, NO2,
S2CH3, 25 S8H, CH3, CF3, OR2, SR2, NR2R3, COOR2, CONR2R3 or S02NR2R3 in
which R2 and R3 are the sanme or different and are sel ected fromm(ugﬁg%hg or
|l ower alkyl; ¢) Xis NH, d) Yis NH e) Zis chosen fromO, S or

whi ch Rixdp hFofiygrogen or. CN;, 30 f) A is a cycle chosen fp@ikpd2/dsHEP 2005
WO 02/ 071754 PCT/ EPO2/ 03594 36 9 2 436A2 A A-A"A5 vU-~ or, in which, A, A2,
A3, A4 and A5 are the sane or different and are selected from - a carbon
atom unsubstituted or substituted w,th,1 or 2 groups, identical or 5
different selpcted,;frgm Ip\Aé\r Al kyI,;A‘OQkor F, or, - an oxygen atom *

represents carfboft atBm ch iA sharAl between the cycle A and the
backbone cyxl coWi ng X anhd/or \Y; 2 jatons of the cycle A which are not
adj acent, may be | irgked by~a 2, 3 or™~4" 10 carbon atom chain; provided that:
- not nore than,one of ,the groups A, A2, ,A3, A4 and A5 sinultaneously

represent an oxygen atom _ 15 A preferred group of conpounds of formula (1)
is a groupMWNiGhi ch X1, X2 X3, X4, X , Z and A are as disclosed

Y
her eabove whepgei ep4 [ = s iS. not a single
bond,; N\t/)st' préf'laﬂr;ﬂr'\g;' goéﬁg:ﬁ‘d%e? e?’%ﬁ‘rﬁ}%afﬁgﬂ% %ﬁe@eé@&ﬁfocrﬂ: 2) X

are thoseIn 20 a) X,
X2 and X3 ar e- teasmreatom dunsubstittediod sabstitGte’ withrl vh2afrofps, ideRgtAGred

f -. hyd edal , , , ' R2 i | ected f hyd
oM g Iy 09y 2 95 e Y S owe el S 2 35! ected Trom hydrogen o

- an oxygen atom;
- * represents the carbon atom which is shared between the cycle A and the
backbone cycle containing X and/or Y;
- 2 atoms of the cycle A, which are not adjacent, may be linked by a 2, 3 or 4
10 carbon atom chain,;
provided that:
- not more than one of the groups A', A% A% A* and A® simultaneocusly

represent an oxygen atom.

15 A preferred group of compounds of formula (1) is a group in which Xy, Xa, Xa, X4, X,
Y, Z and A are as disciosed hereabove wherein when X; is C-R' and R* is X°-R5,
then X® is not a single bond;

Most preferred compounds of formula (1) are those in which,
20 a) Xy, Xz 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, SO3H, 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,
R3 and R*, together with the nitrogen atom to which they are linked, can

30 form a 4- to 8-membered heterocyclic ring;

‘-“W.f"



- lower alkyl, |lower alkenyl or |ower alkynyl, these groups being 25
unsubstituted or substituted with 1, 2 or 3 groups selected from Ha§ §GRNE
CN, SO3H, OR2, COOR2, NR3R4, SO02NR3R4 or C(=ONR3R4 in which R2, R3 and R4
are the s\gg%&mnglﬂfer ent and are sel ected from hydrogen ogcp/kpprisal Kyl .
and, R3 an 4, together with the nitgogen atomto which they are |inked,
can 30 forma 4- to 8-nenbered heterocyclic ring; 1 6 SEP 2005 WD 02/ 074754
37 b) X4 is GR. in which R _is selected hydrogen, hal ogen, CHS,ZCN, OR2, in
which Rz i B) XelebrRait WhismRaiovselgciad mmx@geraﬂkq}oge@.)c 3i SNNIOR?, dip whicks NH;
5e) Zis che g% ' Lg&h R13 is hydrogen or CN;, f) Ais
a cycle choge}e??%%@m&ﬁ)ﬂ%&& éﬁl&%‘ﬁm& g or, in which, - A, A2, A3,
A4 and A5 ackXthbitsane or different and are selected from carbon 10 atons,
unsubstitu\t,\gd Qr bstituted with CH3; * represents the carbon atom which is
shared bet wab¥ 1§ P@'Hcycl e A and the backbone cycle containing X and/or Y; 2

car bon &t on Ly rro BOAFQ, i R AUGEREE! dbed oPERE Sare o ©

di fferent af)d sr&cg!®thosenfdinch R1 is selected from - QL, or - |ower

al kyl, lower alkenyl or |ower gl ky‘nyl , these groups being 20 unsubstituted
or substituted with Ja 2 or 3 ArAips Q2;
A—A" A AT 4 A
* v * Ior! ¥ L}
in which,

- A', A% A% A* and A’ are the same or different and are selected from carbon
10 atoms, unsubstituted or substituted with CHs;
- * represents the carbon atom which is shared between the cycle A and the
backbone cycle containing X and/or Y;
- 2 atoms of the cycle A, which are not adjacent, may be linked by a 2, 3 or 4

carbon atom chain.

15
Preferably, X;, X2, X3 and X, are the same or different and are C-R’, in which R*
is selected from:
- Q1,0r
, - lower alkyl, lower alkenyt or lower alkynyl, these groups being
L’ 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),
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, ar a bicyclic group,



- the group X5-R5 in which, X5 is selected from: - a single bond, - a
| oner al kyl ene, optionally interrupted with 1 heteroatons chosen 1Z55EP¥i% O,
S and NR5 is selected fromaryl, heteroaryl, cycloal kyl optionally

i nterrupte ith C(=0) or with 1, 2, or 3 heteroatons c 0, S,
S(=0), %‘é‘bgz’%%r,‘m”ﬁ, cycl oal keny! optio%al ly interrupted wi [‘WE—’; B th 1,
2, or 3 heteroatons chosen fromO0, S, S(=0), SOQ2 or N, or a bicyclic group,
1 6 SEP 2005 WD 02/07-1754 38 PCT/ EP02/ 03594 t hese groups being -~ '

unsubstituted or thaset gtaupethelhg urbubdtitted o lSUBBEIUtSE Wi ¢92fdr03rk%§4 s
het eroaryl or |ower, al kcé optionally substituted with 03; In whic , @,

|
QB are the same ofelctadfrent Qihdelp@and erclosersalyh optionatly ubgbituted avithyen,
CN, N2, SOBH, - @R, O(=OR2, (=0 OR2, SR2, S(=O)R2, C(=0)-NH SO2- CH,
NR3R4, Q R2, Q NR3R4, NR2-Q NR3R4 or NR3-Q R2 in which Qis selected from

C(=NR), C(=Gh wiitFE)1, @2 308 arRkthe samlecot @ffefarnandystecasected fiomer al kyl  and
R2, R3 and R4 are the sane or different and are selected from 10 -

hydr ogén, - 1 of¥Arogery halggene &, INCen®Osupted with (=0, M-aryl,

Q4- het eroaryl, - r 4 h@mna ladL 2l ' =Q), 0 iah 1 or
2 heteroat )c/)'ms Q:%s(g?%@ m’%d,:(;g,akg%:’& hysg"épﬁNPbﬁ&ﬁ%&g%%Rew'
optional l'y i nt @-RApCEBMRIRh NKE=QNRPRMrNR®@I-FE HelRipato i selbesa froAp from

0, S, S(=O0, S02 or . N_in which - gl is selected from (CH2),,, |ower alkyl
interrupted wi =R, CPdr 6ETDNPE S fets F6lented, frandhydwgenwedowkkalyl or

R or R R R R RS 2B e s8e S Rirerert R ok et o e e
sel ecygd .from hydhggeigew, | ower al kyl; 25 30

- lower alkyl optionalily interrupted with C(=0), Q4-aryl, Q4-heteroaryl, | )
Q4-cycioalkyl optionally interrupted with C(=0) or with 1 or 2
heteroatoms chosen from O, S, S(=0), SO, or N, or Q4-cycloalkenyl
optionally interrupted with C(=0) or with 1 or 2 heteroatoms chosen

15 from O, S, S(=0), SO, 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
alkynyi, these groups being optionally substituted with lower
atkyl, OR' or NR'R” in which R’ and R” are the same or
20 different and are selected from hydrogen or lower alkyt;
- nis aninteger selected from0, 1,2, 3 or 4; _

- these groups being unsubstituted or substituted with 1 or 2 groups |
selected from lower alkyl, halogen, CN, CHs~ SOsH, SO,CHs, CFs,
C(=0)NH-SO,CH,, OR®, COOR®, C(=0)R®, NRPR’, C(=O)NR®R’ or

25 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,

- R%and R, and/or, R® and R?, together with the nitrogen atom to which

30 they are linked, can form a 4- to 8-membered heterocyclic ring, which
may contain one or two heteroatoms selected from Q, S, $(=0), SO or

N, and which may be substituted with,



- nis an integer selected fromO0, 1, 2, 3 or 4: these groups being
unsubstituted or substituted with 1 or 2 groups selected from I ovver al kyl ,
hal ogen, CN, CH3, SOBH, SO2CH3, CF3, (=0 NH SQ2CH3, ORS6, b SEPtSRe,
NR6R7, %= %NRGR? or SO02NR6R , in which R6 and R7 are t ﬁgﬁﬁ’“ Ly dlfferent
and ar e WQAMEH{¥ from hydr ogen or | gwer al kyl optionally’s Uted with
one or two groups selected fromOR “COOR or NRRB in which R and R6 are
hydrogen or |lower alkyl, and, Rs and R7, and/or, R3 and R4, together with

the nitrogen atom t(IleVQ)n@lS thhmychwelslémkﬁdgemétedrfrmfﬂ 1,@ 8nd9yheged
het er ocyclic ring, \M‘%\l conl_qilJﬁ (gae or two heteroatons selected from
0, S, S(=O, S or YN %f‘}d eeMvEiedbReterpryclic irg wvhigh maneonteinenera 39 1
6 SEP 2005 PCTI EPOZ183 n n r

248 ﬁ@é étoﬂncf s&gé?%d ggzn o} %’“bFI"N ahd \ﬁﬂmh [’)rﬁs/ebec ring

selected fromO0, 1, 2 and an nmenbered heter
whi ch may contain oﬁabsmmtetdm:thatleweaa&ylsos,el ect ed fromO, S or N and which
may b substltutedavx1tha

| k |1
substifuted with OR3 CTW"F? @m@/ﬁibﬁﬁuteé&#b qfﬁmwﬁﬁﬁ _%&na@rg t he
same or different a@b@Re |r§§:hﬁﬁltﬁdancf RO%re the Qz-?]mg or'%&n?%u#d’%réjg{ﬂbe@%l ly

substituted with OR or COOR in which Ris rogen or [ower a

R and R' together Womm the nitrogen atomto Wmch they are |inked, can form
a 4- to 8-nenbered he}{:rocyclic ring, which may contain one or two )
het er oat ons sel ect ed fm0, Sor N 15 A preferred group of conpounds of

formula (1) is a groupigwierdikabplionati?suBSlit o) !
her eabove wherein when X2 is % an@?F\’ B‘?‘sﬁggvé@ tFﬁEe’ﬁ Sgﬁ%@éﬁg{ |Ss| ngl e
bond; 1Preferably, Xi, hsalrogan antd)weta!kyéande sane or different and are CGR1,
wh h
| n whic ﬁlang 92"' ttS)gtse eer% the mtrogen 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 orN.

15 A preferred group of compounds of formula (f) is a group in which X;, X5, X3 and X,
are as disclosed hereabove wherein when Xz is C-R' and R' is X5-R5, then X® is not

a single bond;

Preferably, X;, Xz, X3 and X4 are the same or different and are C-R', in which R'
20 is selected from:
- Q1,or
- lower alkyl or lower alkynyl, these groups being unsubstituted or
substituted with 1, 2 or 3 fluor atoms, OR?, COOR? or NR°R* in which R®
and R* are the same or different and are selected from hydrogen or lower
25 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;

- the group X*-R® in which X% is a single bond and R® is selected from aryl,
30 preferably phenyl, heteroaryl, preferably pyridyl, or a bicyclic group,
preferably indoly!, 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



- 01, or - lower alkyl or lower alkynyl, these groups being unsubstituted or
substituted with 1, 2 or 3 fluor atons, OR3, COOR3 or NR3R4 in which R3 and
R4 are the same or different and are sel ected from hydrogen or | dviebEP 288
alkyl; R3 and R4 together with the nitrogen atomto which they are |inked,
my a4 6- nenber ed heterocyclic ring, which mf%%ﬁfiéfoﬁb%ne or two
het eroatons selected fromO or N, - % he group X5-R5 in which: X5 is a single
bond and R5 is selected fromaryl, 30 preferably phenyl, heteroaryl,

preferably -pyhydwgemham%hgm'ifmgf gmg;, preferably indolyl, these groups
bei ng unsubstitufed or substityted with,1, 2 roups selected from @B,

in which Qr aRROE(EARORNERE. 6&=@)NFR3§R“eﬁtSéAC;EIIRg‘Rg inarhich B4, R’ amd’Rb SEP
f

2005 WO 02/ 07 PQ2/: - r hal ogen, CN, |ower alkyl, -
orR2, (=0 OR2é %W“Eﬁﬁ'%ﬁﬁaﬁ$%%%ﬁn%. ch R2, R3 and R4 are the -
same or differenhydritsher e sel ected from - hydrogen, S5 - lower alKkyl,

- heteroaryl in whi chwgl i s selected fromlower alkyl interrupted with one
het er®at om sel-ecltawer atil, Q4 heateraardnip which Q4 iis seledted fioins laweri alkgher

selected fromO, . [y St e .aroups bei subst jtuted or stituted
with 1 or 2 gr ouf)n;terrégfégc@%l °$‘§§'?ﬁ‘?’aﬁi$ma??3§&gdgﬁm%&ﬁ°’c§ 5@}”@1—? L CH3,
OR6, 10 COOR6 owhidRORIs ahlintehef SelBbtedfom/0,ar, @ éi® same or different and
are selected from hydrogen or | ower al kyl optionally substituted with one

or two groups sefhgfeegraunsnbeRg BUSRbYitUIRERSr isnbeliluted Rvitaridor B growps
the ni'trogen at ofrlsthi B loveli Ry £ nRERH. G sR£ 0 CH EoREmber ed
hetefpcyclic ri nGOORPW NRER CiainkRich RMandl RT Whe AL SiatAk WIEdifsleftay from 0
or N. and which rmay be substituted with, a 6-nenbered heterocyclic ring,
whi ch may cont ai areselested fronn dtydregarons lowet abtyk dpticoaillp substitubedi with ch may}
be substituted Wikl & hGoups siect8l 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
15 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,
- a 6-membered heterocyclic ring, which may contain one or two heteroatoms
selected from O or N and which may be substituted with a lower alkyt, or,
20 - alower 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, B
- lower alkyt optionally substituted with OR or COOR in which R is |
hydrogen or lower alky! and,
25 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
from O or N.

A preferred group of compounds of formula (1) is a group in which X;, Xz, X3 and X4,
30 are as disclosed hereabove wherein when X, is C-R' and R' is X5-R?, then X® is not

a single bond;



20 a lower al kyl 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, - lower alkyl optionally substituted with OR or COOR in V\hi‘l(ﬁh.SE?jgaa
hydr ogen @p g2@Weis4 al kyl and, 25 R and R' together w th themidsReen atomto
which they are |inked, can forma 6- genbered heterocyclic ri'ng, which may
contain one or two heteroatons selected fromO or N. A preferred group of
conpounds of forrmula (I) is a group_in which X1, X2, X3 and X4, 30 are as
di scl osed hipeefeoed AR &f compawngs is shecgrupaindwiiich icneXs- Re X4, BgrandsXi & not

[ I b 31 -SER, 12 0 4 | EP 594 4 f
ot *compounde T SRS R 8 Wgreerb bl e prlgre s Rhied o' qrered Bt rei (0
whi ch R i sRhydibigaRViBidetedtbe floifter s are identical or different and are G

RL in which R1 is selected from - Ql, or 5 - lower alkyl, |ower alkenyl or
| over al kynyl ; t®&s® groups being unsubstituted or substituted with 1, 2 or

T AR N TR TR E I R PR

het er oat ons chosgsubbtiteted or Substitufdd with 11 2 78 goupd dz,om aryl, heteroaryl,
cycloal kyl optionally interyrupted wth C(=0 or with 1, 2, or 3 heteroatons
chosen from 0; $hegraigy X™-R” igwhigh, N, cycl oal kenyl optionally interrupted
with C(=0O or with 5. 2, het eroat ons chosen fromO0, S, S(=0, SO or
N, or a bicyclic gr u'B,?Se'é)‘#%éz“’g? oups bei ng unsubstituted or substituted
with 1. 2 or 3 groups sis]glgagém from 03, heteroaryl or |ower alkyl
optionally substituted wth %ﬂ in which Ql, 2, (B are the sane or

di fferdft and are sel@iawer aikylenepoptiongily idenmupted wierd, heteroatoms stwssen -

OR2, OC(=Q R2, (=0 o%m% P 2. C(=0 - NH SG2- CH3, NR3R4,
- R® is selected from aryl, heteroaryl, cycloalkyl optionally interrupted
with C(=0) or with 1, 2, or 3 heteroatoms chosen from O, S, $(=0),
- SOz or N, cycloalkenyl optionally interrupted with C(=0) or with 1, 2, or
15 3 heteroatoms chosen from O, S, S(=0), SO, or N, or a bicyclic group,
thesemgroups being unsubstituted or substituted with 1, 2 or 3 groups

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
20 - hydrogen, halogen, CN, NO,, SO3H,

OR?, OC(=0)R?, C(=0)OR?, SR? S(=0)R?, C(=0)-NH-S0,-CH3, NR’R*,
.1_ Q-R? Q-NR’R?, NRZ-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:
25 - hydrogen,

- lower alkyl optionally interrupted with C{=0), Q4-aryl, Q4-heteroaryl,
Q4-cycloalkyl optionally interrupted with C(=0) or with 1 or 2
heteroatoms chosen from O, S, S(=0), SO, or N, or Q4-cycloalkenyl
optionally interrupted with C(=0) or with 1 or 2 heteroatoms chosen

30 from Q, S, S(=0), SO, 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, these groups being optionally substituted with lower



QR2, QO NR3R4, NR2-Q NR3R4 or NR3-Q R2 in which Qis selected from C(=NR),
C(=0, C(=S) or 502, Ris selected fromhydrogen or |ower alkyl and R2, R3
and R4 are the sanme or different and are selected from 25 - hydro? NGEP 7005
| ower al kyl optionally interrupted with C(=0, 4-aryl, 4-heteroa 3

Q- cycl @3 fvdjepptional ly interrupted with C(=0 or with Jp(,qr,rEﬂ;zmbemeroatorrs
chosen from0, 'S, S(=0), S or N, s 4-cycl oal kenyl optionally

interrupted with C(=0) or with 1 or 2 heteroatons chosen 30 fromO0, S,
S(=0), S or N, in which - Jis selected from(CH2),,,  |ower alkyl
interrupted with one hét¥hoHonPsiRE etn mhich o- angr K, arevae &AENPr or

R o DL, o5 Skhsabsha e PRbieBR hbyhRbbEl ot i 6 SEP
are the sane or diff-eranis amdwteg@f méetedefcbrﬁrﬂ)m dero‘rg@n or lower alkyl; -

nis an integer sglected fro ese groups being
unsubstituted or g*lf'&& f‘?H@dB]W% “PSBPStﬁu%Qb§Ut§t'§E¢@CW@E T o5 IQS’@HPS

D B NRaRy, e i owgb A, Hofen, CRDCRR: STEE S06Fk, e or
different and ar eC(sO)H<SD5-Coty IORT,0000RT, CH@R%IMRPROPC{=DMRIR’ or

substituted vmth tWo gy oupsgsel ct,ed fromOR COOR or NRR8 in which
R and R6 are %@P@é&’ dp W{B fza afée thepgamgqordiffesgat and Rseand

R4, together w t hséfé%téq frbﬁgﬁﬂdrﬁb V\ﬁ‘c}r%\%ll Qllﬂé’(f 6§ﬁ¥na?lgesdﬂsﬂﬁﬁgd ﬂ'{]C)ltlgr ma 4-

to 8-menbered heterocycli ¢ ri ne or eroatoms
seI ect ed fromO Syog(reops sS@Z:te‘d frohh @mmMRmrmwﬁanMSthummwam 15

i& in Wgéhnls anlnte?er selected fromO0, 1, 2 and 3, and @3]
|s a to 8- menbBY Paeh & lgWeE Byl Ay whi ch may contain one or

ph o <o scxed e g DT Wi QUL
C(=0)NR' R" or 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,
15 - {CH2):-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

20 COOR' in which R’ and R” are the same or different and are selected
from,
- H,or, Lo 3

- lower alkyl optionally substituted with OR or COOR in which Ris
hydrogen or lower alkyl and,
25 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.

- A preferred group of compounds of formula (1) is a group in which X, X2, X3 and Xy,
30 are as disclosed hereabove wherein when X, is C-R* and R" is X*-R®, then X is not

a single bond;



20 COOX in which R and R' are the sane or different and are selected from
H, or, lower alkyl optionally substituted with OR or COOR in which Ris
hydrogen or |ower alkyl and, 25 R and R' together with the nitrogkh &Pdiidto

whi ch th% aorﬁﬂ,,i_pked, can forma 4- to 8-nenbered heterogyfkperissd, Which
may conta Q%L 3 two het eroat ons sefgcted fromO, S or N A preferred

group of compounds of forrmula (1) is a group in which X1, X2, X3 and X4, 30
are as di sclosed hereabove wherein when X2 is CGRl1 and R is X5-R5, then X5

is POt g sArmgdaferr]I?drgmuN\ﬁf gahﬁiﬂmﬁslksme grﬁlﬂq‘?haﬂﬁﬁh deer bFRQZXQBKQénd\M iz
referre . of, .conpaunds, i s the. group.in i ¢ch one of X1, X2, X3 a X4
e O R i et R R Truoden while 4% RindTs e ientiva Ot ditiérant 40d ars Fer ent
and are C @iﬁﬂn%iﬁhs%eléﬁﬁéﬁ}o‘?ﬁt ed from - QL, or 5 - lower alkyl or

t

| ower al kynyl , ese groups being unsubstituted or substituted with 1, 2 or
3 groups hal ogeQoyomi th OR3, COOR3 or NR3R4 in which R3 and R4 are the

sane or different and are selected from hydrogen or lLower alkyl; R3 and R4
‘toget heP with-t H@Wﬁft ?@‘égno%tlemefo%wlh BRSE Haups nbeing negsubstityledo of or m

a 6-nmenbered het J H GuitH 90 ' ' B h 4
selected fromO %&ﬁy‘ﬁ?“ gﬂ{g g'r%t?\p‘:@@ Il-'@g ?hr?q %@gpﬁﬂﬁﬂd §pr%$e8t§rn|:§ﬁaﬁgs R5
is selected fromvhichiR® amd &*@ralihy sahenyt diffeesretrarat site seleetat frlbhyhygrogdm| |
or a bicyclic growg, p&sperably i ndol yl, these groups being unsubstituted
or substituted VWH'AWEFaXYLi15 or 3 groups selected from 03, in which QL and

Tt . ie,o1e 0 e ReJBRneR ) R BER I yd e S
are thel(sane or dlsbffermra 6ameémibrezed dleberbeyklicrring, Which rmagrcoygain one or two
- heteroatoms selected from O or N; -
- the group X*-R® in which X? is a single bond and R® is selected from aryl,
preferably phenyl, heteroaryl, preferably pyridyl, or a bicyclic group,
preferably indolyl, these groups being unsubstituted or substituted with 1, 2
15 or 3 groups selected from Q3,
in which Q1 and Q3 are the same or different and are selected from
- halogen, CN, lower alkyl
- 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:
20 - hydrogen,”
- lower alkyl, Q4-heteroaryl in which Q4 is selected from lower alkyl
( interrupted with one heteroatom selected from O, S or N and (CHaz), in
which n is an integer selected from 0, 1, 2 or 3;
these groups being unsubstituted or substituted with 1or 2 groups
25 selected from lower alkyl, CN, SOs;H, C(=0)-NH-SO3-CHj, OR?®,
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,



- lower alkyl, 4-heteroaryl in which Q4 is selected from| ower alkyl
ed with one heteroatomselected fromO, S or N and (CH2jrg '%Engqghi ch

i nterrupt
nis an i
or substi

C( =0) - NMOJP!

di fferent
substi t ut

nteger selected fromO, 1, 2 or 3; these groups being unsu
tuted with for 2 groups 25 selected from | ower pghigsoz06894 SO3H,
€38, ORe, COOR6 or NRGR7, in which R6 and R7 dare the sane or
and are selected from hydrogen or |ower alkyl optionally

ed with one or two groups selected from OR, COOR or NRR6 in which

R and R8-ar @ HinaBeeiedoheleREycia rivg whish maypcontain gRe i7iwae hetenoatdres and
R4, together_\ y ? i . l can forma 4-
to 6- mgnber eS (gtgcérrf@?;/g éiﬂgﬁlﬁgﬁﬁl\?\/ﬁ:r@%’ %m;‘@ B%tghfé?;/ Wﬁ%%e'ub"}r@f% !'h t er oat ons
sel ected fromibwer alkyl eplibrdily csubstijed withuDR!, INRIRY OfC)NRIRE oPEED2HP5n WO

02/ 074754 44 PCT/

4 P02/ 03594 - a 6-ne red heterocyclic ring, which may
contai n one W’Ch\ﬁﬁgrééﬁ%ar@%% fiegentand arecseleptaddramni ch nay be
ed wwth alo 0Ezlkyl, or, - a lower alkyl optionally substituted
NRR', C(=ONRR" or. COOR in which R and R' are the sane or

substi g ut
W th Cé? ,
di fferent
substi t ut

and are sel etnvest dlkyiroptidnally-substituledvwith DR v« COORRRWhICh R is
ed with OR or, COOR in which R is  hydrogen or |ower alkyl and, R

and R' together with tihEragen gplovera¥yl @9dwhi ch they are |inked, can forma

6- nmenber
sel ected

R g S el i (il e 15 ARICH el T et Bl iR ™

di scl osed nhemberedveeterocyblicing(viish Gaydontairvdne br o hetdhySiopgeseledfed

Pr ef er abl
hal ogd®,

aryl, preferably phenyl or heteroaryl, preferably pyridyl, optionally :

substi t ut

, X3 is CGRL, in which RL is selected from: - hydrogen or
o @My O, or, - X5-R5 in which R5 is a single bond and R5 is

ed with one, two or three groups which are the sane or different

and whi ch fapreferetcgteeg dfrcom@urithisdbe grop\distio8ed BaediboveRn, whICERZ is 2R3,

SO2NR2R3
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%{n'din which R is hydrogen.

Preferab!;/, X is C-R', in which R' is selected from :
- hydrogen or halogen, preferably ClI, or,
- X3-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
halogen, CN, CF3, SO,Me, OR?, COOR?, NR%R?, SO,NR?R? and
CONRPR? 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.
Preferably, X3 is C-R" in which R' is hydrogen.

Preferably, X4 is C-R', in which R' is selected from

- hydrogen, halogen, CF;, O-fower alkyi, 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 and lower

atkyl.

stituted

J

vy



CONR2R3 in which R2 and R3 are the sane or different and are selected from
“hydrogen and lower alkyl. Preferably, X3 is C-Rl, in which R is skbt&EPatls
from hydrogen or hal ogen, preferably C. 25 Preferably, X3 is G Rl in which
Rl is hydro Preferably, X4 is GRl, in which RL is se @M -

-hydr ogenVOH! g’i"%ﬁé CF3, Olower alkyl, COOR2 or, - |owver i)ﬁﬁhﬁgzc')@g){?{)nnalIy
substituted with CRZ COOR2 or SO2NRZR3 in Wmch R2 30 and are the sane
or different and are selected from hydrogen and | ower al kyl. 1 6 SEP 2005
WO 02/ 074 RelerablyPETIER0R! 08 MHcirRe fie sakkted fxéml cﬁoﬁ’én halo g@hCCFBl i's

sel ected fro%pégr%getg hal ogen, CF3, nethyl rret hoxy eferably, Xl is
C-RL, in JWRP dinetdgrected from s - hydrogen, hal ogen, preferably O or
Br, OR2, COR2, COOR2, CONRZR3 in which R2 and R3 are the sane or different
and are selected from - Ydrogen - lower alkyl, 4-aryl, 4-heteroaryl,

Q4- cycl oal Rgferaptyi, ¥qas CyRi nnmhldpfédsselehteﬂraﬁ) or with 1 or 2 heteroatons

h f | t ted with
G20 & i AysrdgeRphy bespo%eaﬁé%&ﬁ& 8o Ok, CSORY.GaNRRRE o | <
sel ect ed f\kﬁiﬁh(é?'ﬁ-)d R? ak- YI’f‘é rdiﬁér@h EHQ%‘E’@%é&é’ﬁPﬁon’PEt eroat om sel ect ed

fromO, S or N [|ower al eny ower a an integer selected
fromO, 1, 2-byd@®geb5 these groups bei ng unsubstituted or substituted with

NROR7, 1 1 whi VeI Oty R PEEAEnG e o o@%%“?‘éﬁgeawwt@mm ed
from hydro0es=0j of W1 8t 5eter@RId RS Bhbdert 18R 1, . & N drftylirciof

R6 and R7 toget h the nitrogen atomto ey are | anform

a 2010 to 8ptiemdibriateriupted edihcC{=OYomgith \nkorczlhetemamfachomrefrom one, -
het erocatons s ect%dfromo S or N and which may be substituted with , -
(CH2)n- B, i AT MhiItWHER s an integer selected fromo0. 1, 2 and 3, and

- Q4 is selected from (CH.),., 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®, SO;3H, CONR®R’, COOR®, COR® or NR®RY,
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)-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 Q, 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(=ONR'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 atkyl optionally substituted with OH, COOH or NH,



@ is a 4- to 8-nenbered heterocyclic ring which nmay contain one or two ..
het eroatons selected fromO, S or N and which may be 25 substltqtgag;?/\mw a
| ower al kyl, or, - COR or lower alkyl optionally substituted wth

NR R*, OSEO NR R' or COOR in which R and R' are the saiep ]1% ?Jggfferent
and arWOR(%tHed from hydrogen or l,ower alkyl; 30 - |ower al Kyl optionally

substituted with CN, SG3H, ORS, NRé 4, COORS or CONR3R4 in:-which R3 and R4
are the sane or different and are selected from - hydrogen and, - | ower
al kyl optionally substituted with OH COCH or NH2 1 6 S E P 2005 WO

02/ 074754 e = Le. X9 ' all X5 i L |

al kyl ene oéﬁ o';'?I pgy)@ﬁt 3'5%%}2)?%ﬁdsg%?‘g‘ﬁe’hQP‘Rfedt?PBW@Mé‘%ﬁwﬁsﬁf‘@%rﬂj N and
RS is sehetirestofi aaledtyll, frémt & eadyN. angyR? Qéllé@réctéatf@ﬁﬁw 'Héftﬁbbmt ed
with C(=0) or with 1, 2, or 3 heteroatons chosen 5 fromO

cycl oal kéwpaBWtq)Rima“y interamte mith G(=0) a(with for2, wrt&wheterd}atoms cl@osen

“substTtulBl BRS S NAERS iR oIS et WSROl PRyt Aok Sbuer
al kyl ; R3 raféroBfomns eiokba Froph 31 S BENni trogen atom to which they are |inked,
can forma 4- 10 to 6-nenbered heterocycllc ri n%,j whi ch y contain one or

t wo heteﬁ@%ﬁ@uweb@ﬂgewsuhﬁﬁﬁ@edromﬁutmﬁ@tﬂﬁl@ mry CROBUS twhicheR® vwé t h, -

CH2 { ted f 0, 1, 2 and 3 d
L o Bl b BeR Rk RSB S ch ey contai n one o tw o
het er oat WsarﬁERéngdtﬁerre\mrpmeSu&b?éh Al 6 viich WeyPare ﬂf@ew*éah'fb%gahw th a

| ower al kyl, or, - l) or a lower alkyl optionally substituted with
R , 18R 10 ,6-memimrask heemcy@hsmnng rwilthcmag comiairRoner orttive beteroatoms

di ffer ent r alkyl. 20 Preferably, Xi -
Is GRL l’?%%%‘ t?{ﬁ@%r ?é\ evg?'gﬁ]'g%gh’?%yﬁ?@ﬂ?ﬁomﬁél ogen, preferably C or - %
Br, or OR2 i n whi cRCH2),IQ5 sialvAsERG s aiintederdsslacd frommoge!, 2lardl 3, and
unsubstituted or substituted with CN, C(=0 - N+ SC2- CH3, CR6,
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
15 substituted with a lower alkyl, or,
- C(=0)-R’' or a lower alkyl optionally substituted with OR’, NR'R",
C(=ONR'R” 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
Ctor Br, or OR? in which R? is selected from
- hydrogen, S
- lower alkyl, unsubstituted or substituted with CN C(=0)-NH-S02-CH3, OR®,

SO;H, 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 (CH>), 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, optionaily substituted with NH> or COOH.

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



SBH, COOR6 or NR6R7, 25 - (X4-oxadi azole, A-tetrazole, Q4-norpholine,

. QA-furan, 4-isoxazole, in which 4 is selected fromlower alkyl

interrupt ed with one heteroatom selected fromO, S or N and (CHZ} ﬁ,SEPr?ﬂ%
whi ch n’ s, Mpyideger selected froml and 2; these gr oupedIgEMG/0359+
“unsubstitu ed or substituted with CH37; OR6 or COOR6, in 30 which R6 and R7
are the sane or different and are selected from hydrogen or " |ower alkyl, .
optionally substi}](gted Wi t Hé or COON. Preferably, X2 is CGR, in which R
is X5-R5, in wHic Wﬁ@w%‘??‘f’ﬁ 5 47 1 6 SEP 2005 PCT1EP02/ 03594 - X5 is a
single bond, R5 RSipBR8MY S'p g,dyl , optionally substituted wth a | ower
al kyl , and, substituted with &i@ ) NR3R4 in which R3 and R4 together with the
nitrogen atomto whi ontlomai;y substituted with & lowarzalidyl, and,8- nenber ed

0 5 S0 sceor  Reeai R AP BIREEL Mhiheh” %“‘iagerﬁefeﬁﬁtﬁdthfe”’m

8- menbes ed heterOCyC|nrﬁogérﬁ‘%tonwloc\hhi&ﬁym@?rﬁré' Ifhk@RE f&¥m (3'a- 18 B/ieth
selected fromO, S or Nand which may be Substituted with a |ower akyl

or, - a lower alkyl dgtemextlic rmasw icht etaywi cantai onBROR' twd:(h@)ammtﬂhsor
COOR in which R and,R' re t I fferent, and are sel ect from -
H or, 15 - |ower al ACHS fmwg%gﬁ ?& i g Hﬂ%"@@@ ﬁﬁﬁ‘@q Ris
hydrogen or lower al kyhand, R and R' together with the nitrogen atomto
which they are linked, can forma 4- to 8-nenbered heterocyclic ring, which

may contai n omederto tanmermbe'edahetesod@llecn@ which omag contdin 2oneref dwabl vy,

X2 is %m 'rrfet\é\/rnda gmglsélgcteg

S or ?\Pand which may be substituted with a
lower alkyl, or,
- alower 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,

{

- Hor
15 - lower alky! 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.
20
Preferably, X, is C-R’, in which R is X*-R®, in which
- X%is a single bond,
- R®is phenyl, ~
- optionally substituted with a methyl, and
25 | - substituted vrrith C(=O)NR®R? in which R? and R* together with the
nitrogen atom to which they are linked, form a 6-membered
heterocyclic ring, which may contain one or two nitrogen atoms, and
which may be substituted with,
- a6-membered heterocyclic ring, which may contain one or two nitrogen atoms
30 and which may be substituted with a lower alkyl, or,
- a lower alkyt 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,



- X5 is a single bond, - RS is phenyl, - optionally substituted with a
methyl, and 25 - substituted with C(=O NR3R4 in which R3 and R41150%tpt2m§r
with the nitrogen atomto which they are |inked, forma 6-nenbere

het er ooygld2fp7474sp9. Which may contain one or two nitrogen P@Wgﬁﬁm whi ch
|

may be substituted with, - a 6-nmenbgged heterocyclic ring,

my contain

one or two nitrogen atons 30 and which nmay be substituted with a | ower.
al kyl ,

or COOR in which R

or, a |lower allﬁ I opﬂsi nally substituted with OR, NRR', C(=ONR R’
Qiar Rivh PBtiofallLsikstibited WNLOB or SROR B WRIPe & &

from - H or, 16 SERyg%nﬁlgweg%gpgngdl EP02/ 03594 48 - |ower alkyl
it or !

optionally substituted w

In which Ris hydrogen or | ower

al kyl and, R andRRind &jdopetheniviith theenitbgeongromaboshich thiby ale tiRkyd, adsh
| i nked, can for %a G-En‘oer ed H}et er oc%cl,i cC ri g,%_‘ k
two 5 het er oat on'S™e? SEMEMbEER Betgrogyclic finga whigh mpy Gamtaigreng asftwo
conpounds def i ne%@@@é@?mg%lé&éé e §Ugstitutions are further preferred:

0 .

Preferably, conpounds

whi ch may contain one or

the 1 nvention are conpounds of fornula (l1). 10

Preferably, X is NH Preferably, Yis NH Preferably, Zis O Preferably, X

[ NH, Y| NH Z i O
l:f/cl ohept nf?a%?fgﬂgi'? '9§9% @EPGB’%%‘”GWQ

5 Pr eferabIE%/r A is selected fromcycl ohexyl or
ined=ahovs. the foliowingssiaatitutionsd or

substi t ut @ mkher errﬁﬂ or CCH3. Preferably, Ais selected from

unsubsti tuted cycl ohex

or cycloheptyl. Preferably, A is unsubstituted

cycl ohexyPreferablye cabipouddssof Rhi irwerdioNHare£onspéuradsiof¥ormulen@ybst i t ut ed

cycl
cycl

(o)

15

20

25

30

ohexyl,. .20 Preferably X is NH, Yis NH Zis 0, Ais unsubstituted
1E)exy ','ef?@bgé ?‘{js

tn
Preferably, Y is NH. i }
Preferably, Z is O.

Preferably, Xis NH, Y is NH, and Z is O.

Preferably, A is selected from cyclohexyl or cycloheptyi, optionally iriterrupted
with C(=0) or O, and unsubstituted or substituted with CH3, OH or OCHj.
Preferably, A is selected from unsubstituted cyclohexyl or cycloheptyt.
Preferably, A is unsubstituted cyclohexyl.

Preferably X'is NH, Y is NH, Z is O and A is unsubstituted cyclohexyl.

Preferably X is NH, Y is NH, Z is O, A is unsubstituted cyciohexyl, X3 is C-R' in
which R" is hydrogen and X, is C-R’, in which R! is selected from hydrogen,

halogen, CF3, methyl or methoxy.

In the following and in the foregoing text:

Halogen includes fluoro, chloro, bromo, and iodo. Preferred halogens are F and
Cl. | i
Lower alkyl includes straight and branched carbon chains having from 1 to 6
carbon atoms. Examples of such alkyl groups include methyl, ethyl, isopropyi,
tert-butyl and the like.

Lower aikenyl includes straight and branched hydrocarbon radicals having from
21to 6 carbon atoms and at least one double bond. Examples of such atkenyl

groups are ethenyl, 3-buten-1-yl, 2-ethenylbutyl, 3-hexen-1-yi, and the like.



which R is hydrogen and X4 is CRl, in which RL is selected from hydrogen,
hal ogen, CF3, nethyl or nethoxy. 25 In the following and in the fig 1118
text: Hal ogen includes fluoro, chioro, bronp, and iodo. Preferred hal ogens

are F aRge ¢Shrs7kpwer al kyl includes straight and branchedpeptb@sgdai ns
-having fromi_ to 6 carbon atons. Eyanples of such al kyl groups include

methyl, ethyl, isopropyl, 30 tert-butyl and the like. Lower al kenyl

i ncl udes straight and branched hydrocarbon radicals havg}g from 2 to 6
car bon at dwelrlkyayl|ipglydes rtraightnared Ssarchead hygnosartsm sadiealalhaving frogr oups

SEp 2005 e %S GA5E 205 ARERS IR Uh¥ inid, BT ExaMlnied 1 0, AWM *an
branched tgrdups arbogthyagl, Gabstyhad vl cpropenyl, 2-bety-1cAr opeatyAMmByRhd@thd east

one triple bond. Exanples of such al kynyl groups are ethynyl, 3-butyn-1-yl,
propynyl, |i‘f'-‘butyn- 1-yl, 3-pentyn-1-yl, and the |Ilike. 5 Lower hal oal kyl

i ncl ud : fj Lt it h |
 hal ogeds. yeAdaBall irEudeR, 5 M6fieP ARYF s MeRREH oW SLbSHENG Bitn FERG 0
refer to aseveralimlogersarbpeielred balsakyriswifloetomethyp and 10, preferably 6,

carbon atops, A preferred arP/I group i s phenyl. Heteroaryl includes aronatic
cycl es whith Favadersipratq sefen o janyararashc caitwsyaleicontaging betweanch and

i ndepende r ISl and N. Preferred
het er oar ymdgi%)(g%%?ﬁg?éj ctiaftﬂzg:l {3{\8;,?%#? ﬁﬁHf}ég?@?@aaﬁqrﬁg?;%isagggﬁgr 6- menber ed
aromati c rhiagrodrybinplugiesaromatic ayclaspshieh hiavetfram d o, 10¥hg dtdms! fib@ny to and
the like. Preferred cycloal kyl contain from3 to 8 carbon atons. Exanpl es

of sudR grbebwhicky are idepsndgily selpetesblion thecgruppransjsting:9tDoffesapd, N.
Ll onen MR NELORSHY brodh 1A% Yooy ok LA 50850l bl .
defi ned hedrenmatickring. Ssanmples of such gyadpsaddetbtrazoley plidyi kitierlyl aptiteadkéy
interrupted with C(=0) or with het ercatom chosen from0, § S(=0, SQ2 or
N, the 1 aPiafeTed VRGBSl CONEI FofT 3io Cagposr atofen EaaRles el SHRN CEpiRLe
(F:)?Iro 2 ?22 ﬁ] gépecgycfc;b?oﬁy'rlf‘gyclgb‘&gp lcGcBbeRtyf tyRIoHERS!, 278ohéPBniBhE RGLILBEYP"

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, S, 5(=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.

Cycloalkenyt 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 hetercatoms chosen

25 from O, S, S(=0), SO, 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.



Cycl oal kenyl includes 3- to 10- nenbered cycl oal kyl containing at |east one
doubl e bond. Heterocyclic ring include heteroaryl as defined abbgefpngs

cycl oal kyl or cycloal kenyl, as defined above, interrupted with 1, 2 of 3
het er o en 25from0 S, S(=0, S@, or N Blcy jtuents
refer m é?fél es, which are the sﬁ@rre or different and %'Cg}aglrge chosen
fromaryl, heterocycl ic ring, cycloalkyl or cycloal kenyl, fused together to
form said bicyclic substituents. A preferred bicyclic substituent is '

i ndol yl . Beefgpedropmnpelingst aren st at e: carbon atoms in an sp2 hybridization
state are trigonal instead of tetraedric. It neans that the carbon atons in
a sp2 hybridization state are linked to three atons and form a doubl e bond
with one ghin B . Q 54 50 PCT/E P02/ 03594
Preferred Eo{r)r%ggngghgﬁg b 4 a'r@dﬁﬁgg'z'%gélim Pﬂﬁgaﬁ% di hyd ro) qui nazoi
inl-2' (1 I-I)/Lem;@sysplro[cyclohexane— -4 -(3' 4-dihydro)qumazohn] -2'(1'H)-one,

G 1ot o sSHRSHRHRBE AP A el B RS 1 om0

7' -Meth ' 4 B 1

& Pheny! aoreuTepIoRGuRxang -1 53 g tanSpiaLRedth Az A Hbge (1Y hec

g - gr hoxﬁtheoylspllcd)[ﬁmlmheptanM1—4( 33, MIde@)d)un')amlm}aZ'iQi H)}%r%( (1 1H)H) one,
-Chloro clo ui nazol in one,

7' -chl or ogp\\k%@é’épgﬂ@&%ﬁxaﬂe'k‘% (%4 aihﬂéﬂ?)eg’ grollod {h )'9"(91 H) - one,

5" -chl I

2L PR SUSSR e 4 ORI, 1, 1 o

ittt apttyog

8' -fluoro pF'%%sP E?Y&Eﬂ??é‘qnezﬂ“‘("%”%"d"ﬂfd )&Pﬁgi‘%ﬁ"% 1"Haiere. (1 H) - one,

S 8- o e IORBRERane -4 (.4 TN BB R O NS 1 L0 Ty one,

g g (Cjil cﬁ} talnlmecpa[:11r¢m[a:}5¢>dr|bh:r;ﬁmmbzifler.-(:ft1 4’(dmyd20)qgmazdhm])-mn hla-milei, n} g Ell ll:l)D one,

i chl pros ohexan i r.o) qui nazol i n one,
6' - phenyl @iﬂf cﬁﬁ&%@‘ﬁ 4&1(‘{23 ‘h'dS'EN %%ﬂl'ﬂiiggl |"ﬂIQ'23 '(1' H) - one,

8'-ﬂuorospsro[cyclohexane—1-4’ 3.4 -dlhydro)qumazolln]—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,
', 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,

e

8'-Bromo-4-methylspirofcyclohexane-1-4'-(3',4'-dihydro)quinazolin]-2'(1'H)-one,
8'-Bromospirofbicyclo[3,2,1]octane-2-4'-(3' 4’-dihydro)quinazolin]-2’'(1'H)-one,
6',8"-dichlorospiro[cyciohexane-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"-methoxyspirofcyclohexane-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'-phenylispiro[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' -1 odospi ro[ cycl ohexane-1 4 -(3', 4" -di hydro) qui nazolin]-2' (1" H) - one,

. 8" -Bronospiro[ cycl obutane-1-4"-(3", 4" -di hydr o) qui nazol i n] -2’ (11I-@Sphm5

8' - Bronospi ro[ cycl ohept ane- 1- 4 -(3',4' -di hydro) qui nazolin]-2" (1" H)-one,

8 -Bro -46%4};% spi ro[ cycl ohexane- 1- 4'-(3', 4" -di hydr o) quichazmebioses2' (1' H) -0
- ne, 8 -Bronospiro[bicyclo[3,2,1 ]J]ocfane-2-4"-(3",4'-d ihydro)qu

i nazolin]-2'(1"H-one, 6, 8 -dichlorospiro[cyclohexane-I -4"-(3" ,4"-di

hyd ro u ,n e | or 0- 6' - i odospi r o cycl ohexane- |
y (3) q4 %iﬂfa-rf{y(j‘tﬂynpMé'i@rq[ﬁyclgh@iang-jﬁhéS 4 -dahydro)qu:ﬁazol:ln]éﬁ 'H)-

8 -chI or 0-gheg, Met hoxyspi ro[ cycl ohexane-1 -4'-(3', 4" -di hydro) qui nazolin]-2"(I"

H) one,

8" - chl or o-6:(4 whaebytyphienyl) &/ chidroppiesfeydloHexdri- 1 4 (8l Andih pdB)iquagadlinl- 2’ (1 H

) one,
8' - chl or o-B{ ' \3HEASI spi r o[ cycl ohexane- 1-4' - (3', 4' - di hydr o) qui nazol i n] -2' (1' H)
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qU| nazol i ?A 2' (1" H)-one, -(3-car boxyphen yl) -chl orospirof cycl ohexane- |
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[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)phenyl]—spiro—
[cyclohexane-1-4'~(3',4'-dihydro)quinazolin]-2'(1'H)-one,
8’-chioro -6'-[3-(4-methyl-piperazine-1-carbonyl)-phenyl]spiro—[cyciochexane-1-4'-
(3’.4'-dihydro)quinazolin]-2'(1'H)-one, '
8'-chioro-6'{3-(2-N-dimethylamino-ethylcarboxamide )phenyllspiro—{cyclohexane-
1-4'-(3’,4'-dihydro)quinazolin]-2'(1'H)}-one,
§'-Chlorospiro[cyclohexane-1-4"-(3' 4’-dihydro)quinazolin]-2'(1'H)-thione
8’-Chloro-2'-cyanoiminospirofcyclohexane-1-4'-(3' 4'-dihydro)quinazoline
8'-Chioro-2'-methoxyiminospirofcyclohexane-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)spirofcyclohexane-1-4'-(3' 4’-dihydro)-
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PCT/ EPCR/ Wl spiro[—cyclohexane-1-4'-(3' 4'-dihydro umazohn -2'(1'H)-
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-chl or o- @-Cl’[léro@sﬁtré?;yﬁl@ﬁh@h@heﬂ -8~48' 16L8ihird)] -ﬁﬁﬂ@éb 1«&;&@&99&“@ phenyl]sp

|ro[ cycl ohexane- 1- 4’ 4' dlhydroé qui nazo one
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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'(T’H)-one,
8'—Chloro—5'-[2-(4-morpho|ino)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'-Chioro-5"-[2-(methylamino)ethoxy]-spirofcyclohexane-1-4'-(3' 4'-
dihydro)quinazolin]-2'(1'H)-one,
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5} gaboxymethoxy-8'-chloro- -spirofcyciohexane- 1-4'-(3 4’-dihydro)quinazolin]-
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31 edtbb Ry pbReX BRRIrd- spﬂ'ofd/@fohéxanéiﬂ MQBOX%hgaﬁﬂgwﬂhz&,r(]l H) - one,

5' -ethoxycarbonylnethoxysplro[cyclohexane

Zﬁhkﬁ'qul@} 2' (1" H) - one,

R A S T B A L L

Q{r@)qw nazoiin]- 2'(1'H)- one
-sul EZropro oxy) spi ro[ cycl ohexane- 1

BdChlpm-@) {tatrabydiorpyran(2-yidxy bathoxy}-spiro[cyclohexane-1-4'-(3',4'-

aihéf%’a]fl‘r@%‘%&pﬁ%@ '?}ll'oﬁé'- (2)ng|, oxy) - et hoxy] - spi r o[ cycl ohexane- 1- 4'

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)-spirojcyclohexane-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-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'-dihydro) quinazolin}-2'(1’H)-one, ‘
8'-Chloro-6'-iodo-5"-[2-dimethylamino-ethoxy]spirofcyclohexane-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"-methoxyspirofcyclohexane-1-4'-(3' 4'-
dihydro)quinazolin}-2'(1'H)-one,
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8'-Chloro-6'- cyanomethylsplro[cyclohexane—1-4 -(3'.4’-dihydro)quinazolin]-2'(1'H})-

one,

8'-Ch|oro—5'-(3-dimethylamino-2—hydroxy-proj:ioxy)-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)-ethoxy}-spirofcyclohexane-1-4'-
(3',4’-dihydro)quinazolin]-2'(1'H)-one,
8'-Chloro-5'-{2-(carboxymethyi-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}-aminojethoxy)-spiro[cyclohexane-
1-4'(3',4’-dihydro)quinazolin}-2'(1'H)-one.

Among the compounds mentioned above, the following compounds are more
preferred:
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8 Chl oro-# Qmo@pﬁy[cgﬁ{qﬁ@xgnﬁy&(w 20 dlhydro)qumazohn]-Z (1'H)-one,
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e s b gl £ 7 S A 2 e
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8' - Brono- 4- rrethyl |ro[c cl ohexane- 1- _Z(‘ 0) qui nazolln% 2’(1'H-o
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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,

o 6'-(4-carboxyphenyl)-8'-chlorospiro[cyclohexane-1-4’-(3',4’-dihydro}~-quinazolin]-
2'(1'H)-one,
6'-(3-carboxyphenyi)-8'-chiorospiro[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)spirofcyclohexane-1-4'-(3',4'-dihydro)-
quinazolin]-2'(1'H)-one,
8'-chloro-6‘-(3-methy|amino—prop-1-ynyl)spiro[éyciohexane-1-4'-(3',4'-
dihydro)quinazolin}-2'(1'H)-one,
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ne, 8' -chl oro- 6" - met hoxyspi ro[ cycl ohexane- 1 16 SEP 2005
-(3', 4" -di hydro) qui nazol i n] -2' (1' H) - one,

8 -chI or ngoﬁ;akpﬁgyl spiro[ cycl oheptane-1-4'-(3", 4" -di hydr o) ﬂéi‘)ﬁ%ﬂbiw@l 2'(1'H

) one I'or 0- 6" - phen. yl spi r o[ cyckphexane- I
-(3',4'-di hydro) qui nazolin]-2" (1" H)-one,
8' -chI oro-fi' -met hyl spi r o[ cycl ohexane- |
-(3, 4 81+de 0" dH(daaethybpip2radine) @a&bonyl)phenyl]splro[cyclohexane-1 -4'-

8 hi 6, | oh 1- d I 2'
(1 I(EI) o(r)ge (3 ﬁ%@rp&&t@%g <|2I{f§£2(3 ﬁVf?géﬁpg[cycl ogexane 1 hdro) quinazotinl -

(gscafboggyd?% Q?-%Légﬂ y oro r&@ﬁ%r@gﬁgrbogrp:delph?ryl] ﬁp'r‘a"hydr 0)-qu

i nazgl in]- ) [EYc(IbhéI)anme-d, 314 -dlhydro)quma‘lzohr:l] -2'(1" H{—orélle 3 4 di hvd
car bo n or ospi r o[ cycl ohexane-] - 4" - i ro) - qui nazo
n§ - 20 (1 y%@}g @4 ?gmf Bmef@y E{rmlno-gthylcarboxam|de)phe(nyl]—splro-[c¥clohzaxgne- .

[
H- i ndol ! di hyd I - 2" (I
5 - ohior o 6105 R aKkfHRIENHREORA T Bdhe 01 Y S I AR bear 0 qui nazol 1) 5

(1 H)- oneﬁ-chIoro-6'-[3-(3-N-dlmethyIamtno—prop Icarboxamlde?phenyI]—splro—
8' -chl oro-6' (3 di et hyl am no- r11)rop- 1-ynyl ) spi roécyc ohexane -(3',4"-di hy
dr 0)- qui na{EB‘FPlh?XaZ'e('1 3 ghedihgdrodquinazoln]- @' (1(R)-eh&t hyl a nino- prop- 1

'Ey > 2005 v o525 Caalyteles pinss) S ORERHspo~foyklondhaRd® 4% © 5

-chi oro- q3* ﬂ%:hﬂdn@qmnhzcﬂirﬂa‘ﬂzmlené car bonyl ) phenyl ] spi ro[ cycl ohexane- 1
-4- (3,4 dlhydro)qumazolln -2 ( -on
_chioro- & qhm Mﬁpemwammr@%ymmmdﬁmwﬂﬁpqr?—{cyplphexane— 3

| oh | 2' (1 "
Eg-c}/ghf)o?éa Qd QIT{LYH@SI}WQF'%EW' %c:’;]boxagn dle_g pﬁgﬁyl ] - Spiro-[cycl ohexa

ne- -4' - (B %Iad}s‘pﬁd[@hwweﬂaﬂel‘l-ﬂ]-tﬁ 4(—&1:Hy|):lr@)lqamazohn] -2'(1’H)-thione
-chI oro -N-di net hyl am no- Fropyl car boxam de) phenyl ] -spiro--

[ cycl ohexa?ﬁe (—Ii |@JQ'? @Y%‘OJ’BIWGI@;% ahexaneni-42(3 #-dihygrelquirmzaliReor o
3 o R DA At AL B 7 RS R Br b IR -
1-4’-(3',4'-dihydro)quinazolin}-2'(1'H)-one,
8’-chloro-6'-[4-(4-(2-morpholin-4-yl-ethyi}-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[—
(

g

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'-methyispiro[cyclohexane-1 -4’—(3",4'-dihydro)quinazolin]-Z’(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'-Chioro-6'"-cyano-5'-methoxy-spiro[cyclohexane-1-4'-(3’,4'-dihydro)quinazolinj-
2’(1'H)-one,

8'-Chloro-5'-[2-(4-morpholino)ethoxy]spirofcyclohexane-1-4'-(3',4’-
dihydro)quinazolin}-2'(1'H)-one,



8' -chioro-6'-[3-(2-Ndinethyl am no- et hyl car boxam de) phenyl ] spiro-[ cycl ohexan
e- 1-4'-(3"; 4" -di hydro) qui nazolin]-2'(1'H-one, 8 -Ch lorospi
ro[ cycl ohexane-1-4'-(3" ,4'-d i hyd ro)qui nazol i n]-2" (1 15—|§£Rﬂ]ﬂﬁon

e 8'- Chw &I@Hﬁc_iyanm m nosp| ro[ cycl ohexane-1 -4'-(3" , 4" -\/ihish2iod3dqu
‘i nazol i ne s

57 i
8' -chloro 6 -[4-(4-pyrimdin-2-yl-pi perazi ne-1-car bonyl ) phenyl ] spi ro[ -cycl oh
exane- ydr o) qui nazolin

8' - chl oro % é'[l'@ﬂ{@ ?&dmtbmmlﬁ%ﬂwy rr9f9yc|ﬂn%a@9rhé «3'¢ir bonyl ) - phenyl ] sp
- I d I 2' (I

I rf)E:hl g%/g gfﬂ?{i@ﬁ%ﬂ\?golndcﬁ HAH Gh }/yl rg) ggi)ngtzﬁy: )n] pi pt(aralz_il) ntca)mla Car bonyl ) -

phenyl | spi 8eChloay-5I- [ﬂaenetmﬂeimmo-)ét&oxﬂ splidiyygbiohexans1of'i(g],42' (1' H) - one,

8' - chi or o- 6 & é‘ d rQX - et hoxy) - et hyl ) - pi per azi ne- |

- car bonyl ) dibydig) T'Qé?‘?‘ﬂﬁ‘z @y‘é 8Rexane-1-4' - (3', 4' -di hyd

52) qui nazogi rbé %rk]afg?or)]( Z'?(;chlhlﬂq' Zs%?rlq?af_\&oﬁteﬁﬂteh‘f’-ﬁy 394 Y& SHEDSiin)-

5' 8 dlflﬁ'tptbﬁ-rmnleo[cycl ohexane-1 -4'-(3", 4 d| hydro)qw nazolin]-2'(1' H) one

8' - Chl or o- 5 - met hyl spi ‘r%%cycl ohexane-1 -4'- i hydr o) qui nazol i n] (I
)-one, 8 d;ﬁra%vmop@ pﬁB'PF@rSH'W[CYF\QBﬁH?'I‘%ﬁr‘?fo@cﬂfcfjthy g)qummn}(s

d| hydr o) qugﬁxﬁﬂg -2' (1" H)-one,
- Chl or o- r oxyspi ro[cycl ohexane-1-4'-(3',4'-di hydro)quinazolin]-2'(1'H
) one, 8 BCcrhbm 5-@-sdph@pro‘box??tdﬂﬁ){yydohei&{ew@ (@' &-gmgdreqdindzolid-

4'-d i hydro ui nazol 1 n]- 2'(1"'H)-one,
8' - Chl or o- 81’ ~0N%. nor phol i no) et hoxy] spi ro[ cycl ohexane-1-4'-(3', 4" -

g b_f}yglgg)zﬂgg”gﬁﬁéb '?)}CH? h&b cEl)y ?98&)%& f%:[ %&I&?é?a%‘é L J(S‘%'%ﬁﬁy&t%%umazolm]—

m noet hoxy]as‘m-r)qir@ycl ohexane-1-4'-(3",4'- dihydro)qui nazol | nj - 2 (1 H) - one,

8' - Chl or o- L hyl am no) et hoxy] - spi ro[ cycl ohexane-1-4' - ( 3'
di hydr o) qufjng l@ircp—,é,‘)] (@e(rp)mp thaayl-furan-Z-ylmethoxy)- splro[cyclohexane-1-4' (3' 4'-

]5_-(2:a2 ?O)ﬁg%&H%éuﬁaz&m% Prﬁ;? 58[ cycl ohexane-1-4'- (3", 4" -di hydro) qui nazol in
rboxypr 0posyeﬁlmmwcaﬁmxyqu&%mmﬂsﬁuro[c’irclcﬂnexdhhyﬂmmw nazolin]-
2' (1' H)-one, -chl o
| phopr opox9W§ﬁ?)ﬂ6‘ﬂé§@'?’ﬂr%é<hﬁ&0994 (3',4' -di hydro )qui nazolin] -
8'-Chioro-%' cyanomethoxysplro[cyclohexane-1-4'-(3',4'-dihydro)quinazo!in]—
2'(1'H)-one,
8’-Chloro-5'-(1H-tetrazol-5-yimethoxy)-spirofcyclohexane-1-4'-(3',4'-
dihydro)quinazolin]-2'(1'H)-one,
8’-Chloro-5'-(5-hydroxy-[1,2,4Joxadiazol-3-ylmethoxy)-spirof[cyclohexane-1-4'-
( - (3 .4'-dihydro} quinazolin)-2’(1'H)-one,
| 6'-(4-carboxyphenyl)-8'-chloro-5-methoxyspiro[cyciohexane-1-4'-(3",4'-
dihydro)quinazolin}-2'(1'H)-one,
6'-(3-carboxyphenyl)-8'-chloro-5"-methoxyspirofcyclohexane-1-4'-(3',4'-
dihydro)quinazolin]-2'(1'H)-one,
8'-chloro-6'-{2- methyl-4-(4-methyl-piperazine-1-
carbonyl)phenyllspiro[cyclohexane-1-4'-(3' 4’ -dlhydro)qumazolln]-z (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-phenyljspiro[cyclohexane-1-4'-(3",4'-dihydro)quinazolin)-
2'(1'H)-one,



2' (1' H) - one,
8' -Chl oro-5'-(2-hydroxy-ethoxy)-spiro[ cycl ohexane-1-4"-(3",4"'-di hyﬁlrﬁogfﬂli[iﬁﬁaz
olin]- 2'(1'H)-one, 8 -C Mro-5"-(5-ethoxycarbonyl -fu

ran-2-yl met hoxy) - spi ro[ cycl ohexane-1-4'-(3', 4" - ,
di hydroyvquzéﬁ n]-2' (1" H) - one, PCT/EP02/03594

8' -Chl oro-5'-(5-carboxy-furan-2-yl ma’(shoxy) spi ro[ cycl ohexane-1-4'-(3', 4" -
di hydro)qw nazolin]-2' (1" H)-one,

B (kT QBRSPS AN pBRrdzider (3 4 - ol hydro) quinazolin] -
Htetraz od:arboyyh)mmwl})spwstnycMahehma(mﬂlsdmydrB)qLﬁnaZOIm]-Z (1’H)-one,

di hyd |
8I >(/:hlr 83 gg'S“’r}‘ %‘?09 ’ﬁyrh.eﬁaa}yr@[é &]’Wﬂ'&f'ﬂl&mgﬂw—ﬁet hoxy) - spi r o[ cycl ohexane- |

o (4 oy EDBASHEHIBBIBRECIdHkahe 14 hy A Ginydro)quinazalin-2i(1 ) pre. 4

d| hydr o) q&k@hlbod)-ﬁh]:yﬁhcédneﬂhylmim[cﬁélohéxm 1-4'-(3' 4’ dlhydro)qumazohn]-Z(1'H)
r boxyphen%n%' 8' -chl oro-5 rret hoxyspi r o[ cycl ohexane- 1- -(3
di hydr o) gui*frazol i n]-2' (1" H) - one,

8' - chl )
car gonslr ?pﬁ%n&ﬁ? ?p;lw-})ﬁ ﬂfﬂ%exane I’?ah&@’ @lzdﬂ}?(yﬁsmyg[rcg)cl?rﬁe%gggﬂ-ﬁ] (32 'I H) - on
e, - chdiahlydrc’c}qui[néz(mm]l@(’azll Jomel- car bonyl ) phenyl ] spi ro[ cycl ohexa
1- 4 4' - d lin]-2 '
ge_ chl or OSGCUPHO@I&K%&'R%WI%SE% i"g@[@’@%ﬂf?gbpﬁﬁbmFﬁCS[the{(@'\eﬂ'4C(|3h9dr 0) qui na
I 5 WD 021074754 5S PCT/ P02/ 03594
zolinl- @&d@qﬁﬁzoﬂnjﬁzyfﬁg) ohe- . |

8' - chl oro- di n-4-yl) - pi perazi ne- 1- :
Car bonyl )8‘nehwrd>~${2-()¢mok ino -ethoxy]-splro[cyclohexane- -4'-(3' 4'- 3
-(3',4' -di hydro)quinazolinj-
- chI or o9 @Ydfégﬁkﬁ‘%?o@“ =24t tlzlm@thw:lroghiseﬁaz. ne- 1-
car bon | ) g 2' (1 on
e, y )P eﬂbbéé%@ ag%%%hggspl WA r]unAq g%ogc)gé%tgo%y%mng PcSfohdgghb a2 (1 H) -
(3 A(3 di- U;hj/d@c))qwmmh] B](ﬂ-l)(dné") - one, 8 -Chloro-5-(3-d

ineth Ia n hydr ox r opox spi.ro[ cycl ohexane- 1- 3
di hyd?/o) gh 81 <P1y5rq1|- 2-;E p pyld%%xaz%l 3- )[(Imyethyl) am|no]ethoxy)(splro[cyclohexane—

1-4'-(3' 4 -d| ydro qumazohn]-2 (1'H)-one.

Among the compounds mentioned above, the following compounds are more
preferred: B
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[cyciohexane-1-4'-(3',4’-dihydro)quinazolin}-2'(1'H)-one,
8'-chloro-6'-phenylspiro[cyclohexane-14'-(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-pyridyt)spiro[cyciohexane-1-4'-(3’ 4’-dihydro)guinazotin}-2'(1'H)-
one,
6'-(4-carboxyphenyl}-8'-chlorospiro[cycichexane-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' - Chl oro-5"' - (3- net hyl am no- 2- hydroxy pr opoxy) - spi ro[ cycl ohexane- |
' '-(3',4'- dihydro)quinazolin]-2'(l"'H)-one,
8 -Chloro-5"-[2-(car boxynet hyl - ami no) - et hoxy] - spi r o[ cycl ohexane- 1ﬁ4SEP(l§BS 4" -

di hydr o)@w(ﬁﬁ;p,L,g n]-2' (1" H-one hydrochlori de, PCT/EP02/03594
. 8" -Chloro-5"-(2-net hanesul f onyl am Nos®- 0X0- et hoxy) - spi ro[cycl ohexane-| -
(3',4'-di hydro) qui nazolin]-2" (1 -one

A ™

ment i oned 2ipp bhe fol |l ow ng corrpounds are nmore preferred:

8' brom)splr cyclohexane | -4"-(3",4"-dih dro)qw nazolin]-2'"(I1"H)-one,

5 8 - di ch¥'ofhberieré” d[zt;g)mdyﬁggg@.[@yclohexane 1-4 -(3',4’-dihydro)quinazolin]-2'(1'H)-
-(3,4 déhydr 0) qui nazolin]-2' (1 H) one, 8'-Bronospiro[cycl oheptane-|
-(3',4' -di’hydro) qui nazol in]-2"(1'H)-one, 8 -chloro-6'-nethoxyspi

ro[ cycl ohe88¢rﬂorlre¥-(3(cﬁme1h Idmlrh'b’ féﬁ-ql-yriyl)aéﬁ@[tgbloﬂbxgne—@14 (9, 4Q8ﬁlgg£oo)l—i -

8' -chloro-6'-p henyl spl cyc ohexane- | -d i hydro)qui
(1 ' H) - on@uinagolingiZ(drtd —gne(3 pyri dyl ) spi ro[cycl ohexane- 1

- C§]'|30I’g d&t? g{)@% g%ﬁ@grb%c@@:’ohgbgﬂgp"id[ﬁyd?%ex%e &‘%ﬁar‘l’))qw nazolin]-2'

(1 H) - Onedlhydro)qumazohn] 2ﬂ1 "H)-one,
- (4-car boxypheg )-8'-chl orospi ro[c cl ohexane-1-4'-(3',4' -di hydro)
- qw nazol i Fchlprocd'[ip{4gmethyl-piperazine- carbonyt)phenyl]splro[cyclohexane -1-4’-

-(3-carb p cl ohexane-1-4'-(3",4'-di hydro)-qui nhazo
I in]- 2' (!l P‘TE()}& -gﬁ&& WB@%@W?PE@“&'J S E P 2005 PCT/ EP02/ 03594
8' - chl or o- §'-cHidro-6'-{4-(3-N- dlmethylam|no—gropX!carboxamude)phenyl]aslplro—

H-i ndol - 5yl ) spi r o[ cycl ohexane-"1- hydr o) -'qui nazolin]- 2" (I"H)-one,
8''- chl or o- @Vcig)?epw&'dﬁ )(§pﬂr6'!‘d9&)@h'@)aaﬁ@‘l]12@' Hj-ened' - di hydr o) qU| nazol i n] - 2'

( L H%B oze g Io@h%%(@ﬁ\l o&%gﬂ%ﬁw%%WCaéﬁéfaomtdexmeaﬁ]o'srb?rg—fl ?1%3%35‘3— !
8 - chl or 0- 6-4'(3; mﬁydraqu@ammpzl'ﬁmyd,a@pl ro[ cycl ohexane-1-4'-(3",4" -
di hydr o) qui nazol i n] - -one

8'-chloro-6"-[3- (3 N d|methylamlno-propytcarboxamlde)phenyl]—splro—
{cyclohexane-1-4'-(3',4’-dihydro)quinazolin]-2'(1'H)-one, -

8'-chloro -6'-[3-(4-methyi-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-yi-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-carbonyt)-phenyl]spirof—
cyclohexane-1-4'-(3' 4'-dihydro)quinazolin]-2'(1'H)-one,
8'-chloro-6'-[4-(4-(2-morpholin-4-yi-2-0xo-ethyl)-piperazine-1-carbonyl)-
phenyllspiro[-cyclohexane-1-4'-(3' 4'-dihydro)quinazolin}-2'(1'H)-one,
8'-chloro-6'-[4-(4-(2-hydroxy-ethoxy)-ethyl)-piperazine-1-carbonyl}-phenylispiro{—
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"-methylspirofcyciohexane-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-6'-[4-(4-nmethyl -pi perazi ne-1-carbonyl ) phenyl ] spi r o[ cycl ohexane- 1-4
‘- (3,4 -dihydro)quinazolin]-2'(l1"H)-one, 8 -chloro-6"-[4-(3-Nqdj SER 1Y
am no- propyl car boxam de) phenyl j - -spiro-

[cycl ohex -(3',4' -di hydro) qui nazol i n]-2' (1' H) - one,
- chI Or\g%@&lﬂffﬁ' 12 N- d| met hyl am no- ewyl car boxam de) pheny FTQ:&G%%% f:ycl ohexa

ne- -4'-(3",4"-di hydro) qui nazolin]-2" (1" H)-one,
-chI oro 6 N- di met hyl am no- pr.opyl car boxam de) phenyl ] spi ro-

( cycl ohex Mr&OWS ([3%4&'110@?#@)@0@%%%@tsoicug:loﬁe{canw -4r@,4'-8' -chl oro
-[3-(4 Wéi ﬁ%iﬂi rtq }??qéar bonyI ) - phenyl ] spi ro-[ cycl ohexane-1-4' -

(3 4' -d U|nazo

- Chl or 0 53-ca[’tﬁ))(y%é‘ﬁhdkw-bﬁlomﬂspﬁoﬁiybbdh%éhéﬂmmXDBﬂi}ﬂH)’ﬁBirfa&bilﬁ}lc| ohexan
e- - di hydr o) qui nazolin]-2"(1'H) -on )

8' -chI or o- 25(1-*[040(\@-— pyr| m di n- 2- yl - pi per azi ne- 1 car bonyl ) phenyl ] spi ro[ - cycl oh

Coro 6 (£ 6%?‘("2‘" RS RSB O Tk %14 iy myinaretir ) spi ol -

cycl ohexar[:_e (a); éne(B 4' - di hydr o) qui nazol i n] - 2' (1 H) - one,

8' -chl or o- 6 [Q;' éz nor phol i n- 4-yl - 2- oxo- et hyl ) - pi per azi ne-1- car bonyl) -
phenyl ] spi& shlargd ddesphopropaxy)epiraicyciphgrans) tdi -6 Zbtdimydre)quinagoime,

- chl oroéiﬂlelg ﬁ4 (2- hydr oxy- et hoxy) - et hyl ) - pi per azi ne- 1- car bonyl ) - phenyl ] s
plro[- cy {)h g 1- 4 -(3',4'-di hydro)quinazolin]-2' (1" H)-one,

8' - Chl or o-@. cmaidnsanyd@&ywh@kwwdycﬂohdx%neﬁ-4d(3\>wumfutbwﬁéidlin12 (1'H -

) - one,
8' - Chl or 0-3(YEEAR! spi ro[ cycl ohexane- 1-4' - (3', 4' -di hydr o) qui nazol i nj -
(1'H) - one,

8' - Chl or o- S*CNP®- B Aoy boaMiupR-2 yipethaxyhspirglexrlonganes 1453 n"} 21 H}

) one, dlhydro)qumazolln]-Z (1'H)-one,
-Chl oro-6'-cyano-5' -nmeth og{y spi ro[ cycl ohexane- ( di hydr o) qui nazol
Inj - 20 (1 %Crdam-Sx(%cs@pxx nfz}m;eémq)vspm[cmmmmm@,e(@ 4-

gl h;:glrg; guéngérgl)ﬁswrgg&ﬁ_ﬁ%ﬂgkgﬁgoxy] spi ro[ cycl ohexane-1-4'-(3",4' -

' - car boxygretiero-58eyaiurAbihox fs;ﬁlﬂi[eyabn@@ww-d -(3',4'-dihydro)quinazolin]-
-4- 3,4 -dih dro)qumazolln H) - on

- car boxy%(bb e8' - chl or o-spi ro[ cycl ohexane-1-4'-(3', 4' -di hydr o) qui nazol i n
] -2 (1'H 896ﬁlbro-5'-(1 H-tetrazol-5-yimethoxy)-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) quinazofin}-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'-chioro-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)phenyljspiro[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-carbonyi)phenyl}
spiro[cyclohexane-1-4'-(3' 4'-dihydro)quinazolin]-2’(1'H)-one, and,



8' -chl oro-5' - (3- sul phopr opoxy) - splro[cyclohexane 1-4'-(3', 4" -di hydro) qui nazo

lin]- 2'(l1"'"H)-one,

8' - Chl oro-5" - (2- hydroxy- et hoxy) - spi ro[ cycl ohexane 1-4' - (3,4 -di Mjﬁﬁ?&@? naz

olin]- 236ledhirne, PCT/EP02/03594

-8' -Chl oro-5" - (5--ethoxycar bonyl furami2-yl net hoxy) - spiro] cycl ohexane-1-4'-(3
, 4" - di hydro) qui nazolin]-2'(l"H)-one,

8 - Chl 5 -2-ylneth - Ih -4'-(3",4" -
di hydrS; guﬁngéléqrq)%] Pﬁ%&fgg&&gﬁ& ~arrrrﬁno)oé%20xy]mspgu(? cyc 0I$e>(eaxnaen1e-4 -(3, 4-(

8' - Chl or o- T 4' - (3", 4-di hydro)qui nazolin] -
(g o GRS RN DL RSeRBfod: 4 (2 &1 hycro) i nazol i
H- t et r azol 85CkloneHh{2-metbpnesifiliyplareca2exb-etheXyd-spirofcyclohexane-1-4'-

di hyd Linl-2° (I'H)-one.. 8 -Chloro-5-(5-hydroxy-[1,2, 4] oxad
PRyt °M¥@sp§r@z§bef§ﬁat§-%1°29- (3 Gy gy Ao

qU| nazol i n — eth )
(4 car e %iﬁ% s o AR SH1 B ST SREKEFRIAY PN
dlhydr qU|na r In

- r boxyphenyl) - 8' -Chl Oro 5 - met hoxyspi r o[ cycl ohexane-1 -4'-(3',4" -

d' hydr 0) qUGéﬂéPél' 5 aration of compounds of the invention

8' -chloro-67= yT= yT - pi perazi ne-
car bonyl ) phenyl ] spi ro[ cycl ohexane-1-4'-(3",4" -di hydro) qui nazolin]-2" (I
"H) - one,
8' -chl oro-6' - [ 4 mefhed forereparng A F9BRaUGY PE IS farele SN aelined Abpveia 4
di hydr o) qui Vi igINR1¢ LY MURE. and Z is O comprises reactln a substituted urea of
8' -chl oro- 6" - [ 4- car banoyl - phenyl ] spi r o[ cycl ohexane- 1- , 4" -d i hyd

ro) qui fazofarmjula2' (1' H) -one, 8'-chloro-6'-[4-((1-methyl - plperld

i n-4-yl)-pi perazi ne-| -carb gnyl ) phenyl ]

splro[cyclohexane X; 4 H(3 4 -di hydro) qui nazolin]-2'(1"H-one, and, 1 6 SEP
2005 WD 02/ 07475~ ;E; P02/ 03594 61

8' -Chl oro-5' [2 Qa thyI am no) - et hoxy] - spi ro[ cycl ohexane-1-4'-(3",4' -
di hydr o) qui nazol i nf% 2’ -one hydr ochl ori de,

8' -Chloro-5"'-(2-nethan ylfonylanlno 2- 0x0- et hoxy) - spi ro(cycl ohexane-1-4" -
(3',4"-d ihyd ro )quinazol i n] 2' (1 H) - one,

8' - Ch' o ?%M]EFI{%] ﬁ%‘ Yk IRQ gg %ré/b%tehxéa IRH QURRRY ¥} tiPinkehGys) ohex

ane- 1- 3) qUii naz -one.
with a cyclic ketone of formula

%

o]
15  in which A is as defined in the summary of the invehtion, to obtain said compound

i of formula (1).

An alternative method for preparing a compound of formula (1} in which X is N-R®,
Yis O, S or NH, and X4, X2, X3, X4, A and R? are as defined in the summary of
20 the invention and, comprises,
(1) reacting a compound (2a)
Xz s
PN /;L

X, YH

(2a)



5 Ceneral process for the preparation of conpounds of the invention One

met hod for preparing a conmpound of the formula (1) ‘defined above 1i@3£p,?00§h Y
is NR12, Xis NR9 and Z is O conprises reacting a substituted urea o 10
“fornul @vé}ﬁ/mjlfﬁh X1, X2, X3, X4, RO and R12 are as defi EPylobysummary of
t he i nve on,” with a cyclic ketong of formula O 15 in ich Ais as
defined in the summary of the invention, to obtain said conmpound of fornula
(1). An alternative nethod for preparing a conpound of fornula (1) in which
X I's N-Rén whichi %, X2, 830X, b asudefindd inkthe s@nmidy oftrenidvBatien anasy Bedi ned in

the su 20, . the invention and, _conprises, (1) reacting a conpound

(2a) X2 %‘\{Bﬁ{": Wﬁﬁ%’%"y‘ﬁ%{%ﬁf $EP PFOISSHNG IRV 2R 445 Epa feamingP02/ 03594
i n which efined in the summary of the invention and Y
is O, SggéupN?lf@%éﬁrhcgﬁgngﬁ%i‘%? Gin which Pis a protecting group and LGis '
a leavin ig)(pup to obtain conmpound (2b) Xi-1X, 2 XI3"XY 45 (2) reacting
corrpound%ﬁ "WMth RLi in which Ris tower alkyl and then with a ketone of
formula Oxlin whjchpA is as defined in the sunmary of the invention to obtain’

-~

b)
conpound (2¢X; x, ¥YX1- Y OH

(2b)
5 (2)reacting compound (2b) with R-Li in which R is lower alkyl and then with a
ketone of formula

o

in which A is as defined in the summary of the invention to obtain compound (2c)

X7 OH
i p
X3\X4/ Y/
(2¢)

10  (3) removing the protecting group P either under reductive conditions, acidic
condition or basic condition to obtain compound (2d)

A
X

Xﬁ/ s

Xa )P v
(2d)

(4) reacting compound (2d) with a group 0=C=N-R?® in which R? is as defined in
the summary of the invention to obtain compound (2e)



2 X~3IXJY -P 4 (2cj 10 (3) renoving the protecting group P either under
.reductive conditions, acidic condition or basic condition to obtain conpound
(2d) (2d (4) reacting conpound (2d) with a group O=C=N-Rs in Wi gRERYM s as
defi ned | zhpgrgunnary of the invention to obtain conpoupdr(Edel)olstx
02/ 074754 ? 63 1 6 SEP 2095 PCT/ EP02/ 03594 3~X -Y 4 ONHRO (2e) (5)
reacti ng conpound (2e) with an acid to obtain said conmpound ‘of fornmula (I),
(6) isolating said conmpound of formula (1). 5 An alternative process for the
preparation of ound of formula (1) in which X is 0,Sor NR9,Yis 0, Sor
NR 12, Zis 0, Sor NRL 1, X2, X3, X4r A, R9, R12arid R 3 are as defined in the
sunmary of?ébx i ntion and Yis O, S or NH conprises, (1) reacting
conmpound ( Ze) 1 in which X1, X2, X3, X4 and A are as defined in claiml,
with a grouﬁ\LG- =X)Z' or X=C=Z' in which LGis a leaving group, Xis 0, S
or NR9, Z'3i%4OR, SR or NR13 in which Ris |ower alkyl or benzyl and R9 and
R13 are as defingd in the summary of the invention, to obtain conpound
(2'e) 15 (2 e) NdRPi ng conmpound (2'e) with a source of haloniumto
obtain conpou&?)(Z'f) 16 S EP 2005 W 02/074754 64

e

(5) reacting compound (2e) with an acid to obtain said compound of formuia (1),

(6} isolating said compound of formula (1).

5 An alternative process for the preparation of a compound of formula (1) in which X
is 0, SorNR? Yis O, S or NR'?, Zis O, S or NR"™, X4, Xz, X3, X4, A, R®, R"? and
R" are as defined in the summary of the invention and Y is O, S or NH,
comprises,

(1) reacting compound (2d)

10 (2d)
in which X4, X3, X3, X4 and A are as defined in claim 1,
with a group LG-C(=X)Z' or X=C=2' in which LG is a leaving group, X is O, S or
NR®, Z' is OR, SR or NR'? in which R is lower alkyl or benzyl and R® and R*® are
as defined in the summary of the invention, to obtain compound (2'e)

A
/xt\
N
XY
, - Zr
15 (2e)

(2) reacting compound (2'e) with a source of halonium to obtain compound (2'f)



PCT/ EP02/ 03594 X X1 2 X13 ' v 4 (2-f) (3) reduction of corrpound (2'f) to
obtain said conpound of fornula (1) (4) optionally, when Z' is ORGgoSERSs
hydrol ysis or hydrogenol ysis of compound (2'0 is carried out to obtain
compowyig gsgs£onpound of fornula (1) in which Zis 5 gpipsiozand, (5)

i sol at1 ng said conpound of formulag{1l). The conpounds utilized in the

I nvention include pharmaceutically acceptable derivatives of conpounds of
formula (1), or (111) such as solvates, hydrates, 10 pharmaceutically
accept abl e S3 and pol ynorphs (different crystalline lattice

descrl pt ggeutically acceptable salts of a conpound of formnula
(1), I % i nclude salts having a basic part and salts having an
acidic 6% The ‘4&xpressi on pharnaceutically acceptable salt of a conpound
of formia ~<35,,(11) or (111) having a basic part shoul d be understood
to refer t 4th§/ad tion salts of the conpounds of fornmula (1), (11) or
(111) which %be formed fromnon-toxic 1inorganic or organic acids such
as, for exanp hydr obrom ¢, hydrochloric, sulfuric, phosphoric, nitric,

aceti c, (FHeeuBiién of 8oiPpolRd (Q‘f}fd&baffﬁiéi{:l% e BlRLG () PEnzoi ¢, fumaric

and toI uenesul fonic acid salts e vari ous guat er nary
anmmoni ufd)saplicnally, wherdgt is/ &R msSR,lmydrblIy]sjs or Wﬂiﬂdgem?smldmowmdutdﬂd in

t hi f ds.of th I t th
phar mac LoD & 2pr e BUE Bt Sblpi” camPoun s asb RABIRUNG O TBFTHPLIX MWAIERIA For (111)

havigig @hor gChfyjc part is understood to refer to the usual salts of the

conpounds of formula (1), (11) or (111) which may be formed from non-toxic
i nor gani®) leolabngaﬂld:cdmpeanduxﬂfom!mlaZB for exanple, the hydroxides of alkali

nmetal s and al kaline-earth netals (sodium potassium nagnésium and [-

cal cium, am nes (di benzyl et hyl enedi am ne, tr| met hyl am ne, piperidine, \5
pyrrol i ghee BaM ' n nmoni um
hydr oxi dgg g?tcﬁ ashtgrei'%t?igengt ﬁ’y“ﬁfm@%"r’ﬁ)ﬁﬁo@" OXI T‘ég:%ﬁtm%lﬁaégé%éélea

derivatives of compounds of formula (1), (1) or (Il}) such as solvates, hydrates,
10 pharmaceutically acceptable salts and polymorphs (different crystalline lattice
descriptors).
Pharmaceutically acceptable salts of a compound of formula (1), {I1) or (Iil) include
salts having a basic part and salts having an acidic part.
The expression pharmaceuticaily acceptable salt of a compound of formula (1),
15 (1l) or (lif) having a basic part should be understood to refer to the addition salts
of the compounds of formula (1), (i) or (lIY) which may be formed from non-toxic
inorganic or organic acids such as, for example, hydrobromic, hydrochloric,
sulfuric, phosphoric, nitric, acetic, succinic, tartaric, citric, maleic, hydroxymaleic,
benzoic, fumaric and toluenesulfonic acid salts, and the like. The various
20 quaternary ammonium salts of the derivatives (1}, (1) or (ltl) are also included in
this category of compounds of the invention. In addition, the expression
pharmaceutically acceptable salt of a compound of formula (1), (i) 6r (i) having an
acidic part is understood to refer to the usual salts of the compounds of formula (1),
(I1) or (1) which may be formed from non-toxic inorganic or organic bases such as,
25 for example, the hydroxides of alkali metals and alkaline-earth metals {sodium,
potassium, magnesium and calcium), amines (dibenzylethylenediamine,
trimethylamine, piperidine, pyrrolidine, benzylamine and the like) or alternatively

quaternary ammonium hydroxides such as tetramethylammonium hydroxide. (See

e



N

WO 021074754 PCT/ EP02/ 03594 65 also "Pharmaceutical salts" by Berge S.M et
al. (1997) J.. Pharm Sci. 66: 1-19, which is incorporated herei‘hﬁ%ﬁpmm
reference.). Use of a prodrug of a conpound of the invention suech as it

woul d ocowp tk@747ene skilled in the art (see Bundgaard, et mdi/gppddatsassPharm -
Suec., 1987: 24: 233- 5 246), is al soéxontenpl ated. Pharnaceuti cal
conpositions. The products of the invention are admnistered in the form of

conpositiong, ,which are a rop'riaée for the nature, and severity of the

conpl ai nt taiscb E}rgéﬁcga{tcal?gaiﬁq]é)yd erge Sddeet Al K198 Ak Bharnabey 66etiné@n 1

nmy and '.9_vﬂ{icHP[ﬁﬂﬁﬁipor%d%&@ﬁ'ybf?eféﬁéﬁ%\%ﬁi n one or nore individual doses.
I'n

The conpositions are prepare orns ich are conpatible with the
i nt ended route d&fseadfa predrugtofancospoandsf ti®nveakengueh dsabhWoluld oe&at Bd

tabl ets, capsul es, moyt hwashes, aerosols, powders_for inhalation,
Supposi t or i ,Sl‘é‘fﬁéjrrﬁk{:g‘ef %ﬁﬁe?wgé@rq-e@t b Adadharge Sues., 198E124e2¥3-ons.
These cg.rrp(;_qiﬁz'iig%cg& 18 Lgd by nethods which are famliar to those

skilled in thée art and corprise fromO0.5 to 60% by wei ght of active
principle (conmpound of the invention) and 40 to 99.5% by wei ght of a

phar maceutical vehicl or c_?rri er which is appropriate and conpatible with
the active %ﬁﬁ@ﬁﬂ!@-ﬁ@ﬂ%ysi cal formof the intended conposition. 20
Solid formprep td kgl r attﬁﬂ ' ﬁi.g ' N

capsul es, cache?rs},é ﬂéﬁ?@ﬁgé@?&%ﬁ@ﬁ eso ihg{cez?criﬁ%rﬁp‘%gn éFSﬁ@%QS'k'Sﬁ?e

subst ances witicte Brerappedpsiatador the datures e sévearity of itng cogpidint tosbé Ukidtéder s,

| ubricapts, _suspendi ng agents,  binders, or tablet djsintegrating agents; it
can al 35 g@%‘?ﬁ'&‘ 01 TRMARS f?a?%%q?laﬁ?e“?ﬂe’bgvmgr@d 1 BeofcRipduel Whichantaynel y

di vi ded soly ey | SatdinfiiR | L | M] Fv
omament T FEBRE R AR AL S LA LR RN o BB s
havi ng t he whicte ssar gompatiblagwithr theeiinterded moatel ofibhdmimistptioh] aoshaasl for

conpacted in T owders, tablets, cachets or

encapsul at &;a%&?qét%@?s,i%éq‘j égbﬁ%?%éﬁ%gﬁw r}@ﬂﬁb‘é{?ﬁh% YOEYEUPONISFHOM he
o o o AR, SSRGS el ol IBRSF P AR TLE THRESLT
cel | ul 65e, suepensiorearwsegnetrhpositiehd aleo pespased dy methddsnghiochxarecfaasitarbtet t er ,
and the |1 l%ﬁdsels!gliesdEﬁl '%Ogrt \er?doc:zo/rrqgr?'s795#0m 0.5 to 60% by weight of active principle
(compound of the invention} and 40 to 99.5% by weight of a pharmaceutical vehicle
or carrier which is appropriate and compatible with the active principle and the
physical form of the intended composition.

20 Solid form preparations include powders, tablets, dispersible granules,
capsules, cachets, and suppositories. A solid carrier can be one or more

. substances which may also act as diluents, flavouring agents, solubilizers,
lubricants, 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 cafrier 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.



66 PCT/ EP02/ 03594 Tabl ets, powders, cachets, and capsul es can be used as
solid dosage forns suitable for oral admnistration. The drug melyb ISEP 2005
delivered as a spray (either in a pressurized container fitted with an

‘appr opr k’@ﬁzﬂﬁwe or in a non- pressurized container fittgdipdlhssogmetering
val ve) . | qui‘dl form preparations ifclude sol utions, suspensions, and

emul sions. Sterile water or water-propylene glycol solutions of the active
conpounds rmay be nentioned as an exanple of |iquid preparations suitable
for parenteral Tahtets.npewdats, crachetsjuant mappaleat cambe ased| ao dutidf dosaget ed

ror oral ST sOER By G2 Fliiialel YHS et hiai By dehetdiaee earponont
|n vater faitheidfl apresbiit contafictited WiVaNdiiiioBRE SalveSAR l ABAS: and

thi ckeni ng agents as desired. Agueous suspensio r oral usé can de
by di sper gressuriged contaipeiittécieih acmieteringovglesment in water together with a

15 Coh um car bEYR YT P MR Solihs, SUpRRINAGS AEhEEUSION: 1o he
phar maceuti cal siérigubater on \ﬁétbr-pl;éﬁylt?ﬂfg%bpgolﬁngﬁ%fttﬁéy It ERHfbS a

| ow-nelting wax such as a mxtlure’o t'ty aci yceri des and cocoa butter
is first meay bd madtioned ast av example adfiliguid psephrations esditabler Brnpdrentdral

exanpl e, L rrd . The mpol ten 20. honbgeneoys i xture is then poured into
conveni en?’hg‘?@ﬁgm‘gs'qﬁ SPp S ¢AN @lsgIbe, tedi ipyso! agyeous

obt ai ned pegeiiiese GRckNSNNtGROCedures to prepare solutions adapted for
rectal adm nistration. Foans are prepared according to known nethods (these

f oans1@an not ablguebus ssakitians for orabsadmisistration cahrbei ptepared dyudissobings

5- ASA for .t | tocolite). 25 ,Preferably, the .ph tical ;
or epar at | 46 FLlYG CoRTROTRAL dh e A jarcle: RUMABIE OIS, GpudoAosats, )

ovnos ' oRLAINRES, 65 SRcahg dchts SSRIAREITNGBHTR SbeRsioRt if Wil e U 1

quant i t i esaofbe madermpdispersing trﬂe)ﬁnebyaﬁ'pitléd grdivk apmipordritah syatec &ppethes, and

powders in.vials or anmpoul es. The unit dos .formcan .al so he a 30 capsule,

achet - oML ivEicous SBRfera) Supt ASahAlyial RBUEis e a 4 RerBE CelHpSe!

t hesetgackspain f rBBxylYBiHYP Eoibfosk! eMd Ber dupetiding®gents known to the
pharmaceutical formulation art.

For preparing suppository preparations, a low-melting wax such as a
mixture of fatty acid glycerides and cocoa butter is first melted and the active
ingredient is dispersed therein by, for example, stirring. The moiten

20 homogeneous mixture is then poured into convenient sized molds and allowed to
cool and solidify. Enemas are obtained according to known procedures to
prepare solutions adapted for rectal administration. Foams are prepared )
according to known methods (these foams can notably be similar to those used to
administer a drug such as 5-ASA for treating rectocolite). |

25 Preferably the pharmaceutical preparation is in unit dosage form. In such
form, the preparation is divided into unit doses containing appropriate quantities
of drug. The unit dosage form can be a packaged preparation, the package
containing discrete quantities of the preparation, for example, packaged tablets,
capsules, and powders in vials or ampoules. The unit 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.




WO 02/ 074754 PCTI EP02/ 03594 67 The conpounds of the invention are PDE
inhibitors, and particularly PDE7 inhibitors. These conpounds have | ow | C50
val ues, typically at nost 5 NM preferably below 1 pM and even bkb &P 16
nM 1t has been shown according to the invention that conpounds of the .5

I nvent i orwangosesecti ve PDE7 inhibitors. "selective PDE7 iwiwibrizesssy refers
to a conpound which have an 1 C50 foré7PDE7 at |east 5 tines lower than the

| C50 for a PDE distinct from PDE7, and preferably at least 10 tines, 15
times, 20 tines times, 40 times, 50 tines or 100 tines |ower than the

30
| G50 val ue for 4heEemBPuRds et the Biveplisry arg (PDE fmbibitnrs: pREtpariaARBDEDERS er s

R beon SHRIIEE T R RgvEas Bave g Vaic¥. Ry 8 Bfbot, Sl

i nventi on, mefbrablybelay i) @vd gvérmbeldam0nMf conmpounds gi ven as exanpl es
In the present ﬂg cription, have an | C50 value for the enzyne PDE7 15 which
is often 100 ti ASoRERN t $RAWR raccRiding & thendnyentioso thadr camppends sefi the

Lo [ or inkdtRRY bl e SRt BR DT it e dilE P DEI I OFekle o 4

i nventi on can be used i'n the treatnen variou

modul at e i rédrapaEHdWhichNta e EH NOL Pt FIDE PP (it SXirflE€ I1dwWer t%%nttgs iIcRsfgase of

i ntracel lular cAMP | evels. The diseases that can be treated ar

T-cel | -r el dtBH distreddmsn PREL chnd pedfatably atlastdodimes 15mtines, A0timeer3
such as autoi nmune di seases, osteoarthritis, rheumatoid arthritis, nultiple
scl erosi s, Besofdrigees, SAsimasn, orctdd timemdewer tharpdhe ilfkh avatee ifoha BDEr gy
and vari ous.infl n’ma‘3 di sorders such as, for 25 exanple, inflammtory
bowel di sea(gﬁt"lqt%@"? %'i nvention finally relates to a method for the

treat mapt OA A diIMEE frofE POENRsfefd ﬁt??rﬁﬁlﬁb@rpﬁlf %?o@gmfmﬁ [ 3a]2 ?.QTC’)I?ES?

manmal , particularly a human,” 1n nee ereof an effective anoun
conpound of PDR4 arfehdi on. 30 Processes for synthetising the conpounds of

general formula (1 1 a 111) WD 02/ 074754. RONH2, , X,. ‘The. conpounds
according to t hégp%’EQ&HH’r HE&P‘?((“W i’iﬁa}e@aﬁhﬁ‘g"pfﬁ‘?‘é‘?rﬁ’g@ 59 t'}%ﬂ?gﬁ'ﬁ@%ﬁ%%@%r al
synthetic pERRBEEIRE ofIPBENPENHJIE SHdSYBE BAHIRURIYRAE $8/ily of compounds given
as examples in the present description, have an ICsq value for the enzyme PDE7
15 which is often 100 times lower than the value of their {Cs, for a PDE distinct from
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 intracellular 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, particutarly a human,

in need thereof an effective amount of compound of the invention.

30 Processes for synthetising the compounds of general formula (1), (i) and (lil)




(protocols A-L) are described bel ow. The solvent, reaction tine,
tenperature, catalyst if any, can be varied in all 5 steps described bel ow
for all routes, as the skilled man will appreciate. Protocol A 10 6rbEP #8
Schenme | w8 o260 X---'XiHHN R12 | XII 3\ X4 , N PPA BOPCT;}D%QQ 18, SEP .
2005 PCT/ EP02/ 03594 (step 1) (step 2js(step 3) X4 In schems 1. KL %2, X3,
X4, A. RO and R12 are as defined in the summary of the invention. The
starting naterigls are either commercially avail able or can be prepared 15

according to r SORMOKAIE 2¢esding 1a &e pepse. inventior carabei ohtainesabi/n
step 3 is U B eflefth! e 1. C e pr, e treating the
cor r_espo"ncﬁaﬁg‘nqcsocyanateI ﬁ)(’f‘h@g& ri Eger‘.%/ésémé‘ﬁgﬁi Rf’gﬁg%‘(% V%&W%twcﬁr%%es%es

t et r ahydr dprotacolé H-Epafe describbedkeléliong t he corresponding aniline with a

substi tuted isg,%yancgte in an orﬁﬁmi c solvent such as dichl oronet hane or
acetonitrile (308AYentreackoR YneoiesRAFRIeoGatalystd anyr/capole vaded in alist ep

31 Lhesur RedSasQmeh b Rl il e S iRY SRLATER WirdprRKalsact 1 1o Tt with

!

a Ccyclic one I n po ori1 C acl
Protocol A:
Scheme 1
10
9
X H X H R
X5~ RINH, X377 ™y HN (step 1)
NN © THF N /g i
™SXTN , X; "N~ "o
H
Xt X, _H /R
Xﬁ/ ‘JV\ RONCO Xs” ’j[ HN (step 2)
———
3‘\)(4 TH 3\X4 N/ko
R1Z 12
R
9 ”
X, _hH & 0
XY HN - Xz~ 1S N/RQ tep 3
PPN PPA o BY (step 3)
N ) %7
< 80-130°C X, NTTO
R12 R12

In scheme 1, X4, X2, Xa, Xa, A, R® and R'? are as defined in the summary of the

invention. 7

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).



Protocol B: 5 Schene 2 X -'"X1 P-LGxiXI. 22 t XIlI. XI|l, P X4 YH Base /
solvent 3 X4 Y_ 2a (step 1) - XII° 3 X4 -YH 0-=NR9 sol vent (step %)&f{
(step 4) 1) RLi / solvent a 2) (step 2) (2c x, acid Xz (step 5) P85 -
'O (9 0 Qy P=NH)( &k . NHor Y-P=OP or S-P =01N | kyl
"al kyl \alé F) ﬂr?gkscherre 2, X1, X2, X349 Xa, A and R9 are a?é;%*:fﬁ;éogggﬁn the
summary of the 10 |nvent|on Y my be O, Sor NHand LGis a |eaving group
and Ris lower alkyl_ The startin conpounds are either conmercially

avai | abl e dp stem38egirepds eanverdedinid lbe deskedinuinazobnens by réactirg it vith a

Chl ori e 1 SIFEPItpE WRRYHhosSRAG Belf ARG Gmat e or L ocar bamat &

according to routes known to 15 the skilled person. See Poirier, M;
Simard, M; Wiest, J.D. ; Oganonetallics,

Protocol B:
5
Scheme 2
X X
X5 P-LG X X
X ,;L — ,J\ P 1)RLi/sovent X3~ =7 "OH
X, TYH Base / solvert XS YT e Xlal\ AP
_ ¢ 4 2) XY
il tep 1)
| (2a) (s (20)
{step 2) (2c)
deprotect:on ‘9 O=—=——NR? 1 acu id
XI;\ " salvent Xg3|\
(step 3) (step 4) : (step 5)
(2d) o’ NHR?
{2¢)
ch)\ k i i tkyl i ikyl
a a
Y-P= NH-P =NH™ "0 . NHJHL or Y-P=O-P or S-P =OJLN/ y SJLN/ y

Nalkyt N atkyl

In scheme 2, Xy, X2, Xa, Xs, 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-carbamoyl 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. ; Organometaliics, “

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



1996, 15 (4), 1296-1300. O her protecting groups may be used as ox%gen- based
directed nmetal ati on groups such as Ove, OMOM OP(OR2), OPO( Nve) 21 bS&ER 2005
Sni eckus, Chem Rev., 1990, 90, 879-933. 20 The aniline derivative is
protected as a t-butyl carbamate or as a pivaloyl amde 1 6\;@@5%05 WO
02/ 07475WOMB/BEFAEPO2/ 03594 according to routes known to RS ERAUEE person.
See Tet. Lett., 1994, 35(48), 9003- 806. In step 2, conpound (2b) is
converted to a lithiumsalt (when Yis O or S) or to a dilithiumsalt

t her eof byag@Rgingoto W'blitb_sa(hcﬁw}?ﬁ@@&h@fsliilié&hléfgcﬁ'@@éé‘%ﬁ Pl Mo I9@E), such
as t-butyllithiumin a m xed solvent of anhydrous ether (for exanple,

di et hyl et 9R03-8AA6: et rahydr of uran) and al kane (for exanple pentane), and
ted it i i j i,ed t sat |
tomper at urlh B REHPTE IS CBRferdd T GRGHoT Sal dufBl Y & Pl Ter 88
The or ganofilitiirmnsalt therfdtf dhypreactivn dithoaRcefcds8esf Fihilvd eempolmbidbrming

exchange. The organolithium 10 can also be transnetallated into another

or ganorfet aggenrt suctyan t-butdlithium dn ceixed solenhobanhydrous etber (fior exiaomler i de

oroun tar leth et Sod RO e SuaRe SRF exlahudb anfanty SoB BreRd "
under redugithvancapgidoriats Kewbes Yhe feditioh & Rhrriadsft afqbwi ternpBflitlsieon or
poidpriats | BaFdtLeON

under basic condition to give conmpound (2d). 15 In step 4, conmpound (2d) is

react ed wi thetwrerppitolls it Sidsdiveithriexpentgd ertiary alcosbt Bheorganmiithidm 2e) .
|\ SEP. S AL AR e BNl e85 B Sha s SR
Protocf} BcanlafsoBe trahshietsltated into another organometallic reagent such as a cerate
(with anhydrous cerium trichloride for example) prior to treatment with the ketone. [
In step 3, the protecting group is removed according to routes known to the
skilled person either under reductive conditions (when Y = O-P or $-P), under
acidic condition or under basic condition to give compound (2d).
15 In step 4, compound (2d) is reacted with an appropriate substituted isocyanate to
obtain compound (2e).
in step 5, treating compound (2e) with an acid (mineral acid or lewis acid) triggers

cyclisation to give compound (2f).



i~ 2 Xxi, -;;YHsolvent x a 2 (step 1) d LG 1) xJLGtorN~-LG 2) Z'H
(step 1 Hal* (step 2) PCT/ EP02/0394 reduction (step 3) if Z' =OR 1$:SEA ¥b5ep
4) (2 W5 In schene 2', X1, X2, X3, X4 and A are as defined in the sunmary
of the i | , Ymy be O S or NR12, X may be 0, S, ) 4S a

1 eavi ng gygt%}()? ~ may be OR SR, NR{R17 or NR13, Hal iswﬁg{{%g%{ﬂsgz"z may be
0 or S and where R72, R13, R16, Rl7 and RO are as defined in the summary of
the invention and Ris alkyl or 10 benzyl. 71 Scheme 2' In step 1,

i nt er medi atrotegohBtai ned accor di ng to protocol Bis reacted either with a
carbonyl derivative such as a car bona‘é%%@g}hl orof ormate, an isocyanate; a
WO 02/0747:54 72 1 6 SEP 2005 PCTI EPO t hi ocarbonyl derivative such as
an i sot hi ocyanate, a thionochl orofornate, or

LG
x)\z'
or

A A
X
X/XL 7 X==2Z' Xz/ b Hal*
j T=Ea LA
Xa\x/ YH solvent X, Y
4
(2d)

4
(step 1) xéj\z. (step 2)
d 2'e
LG
| 1 )\LG or ///LG T _ l reduction
X N | acid (step 3)
2) ZH
{step 17) {step 2}

if Z'=0R, SR
(step 4)

In scheme 27, X4, 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", Hal is halogen, Z? may be O or S and where R'?, R"3,
10 R RY and R® are as defined in the summary of the invention and R is alkyt 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



ot hers such as cyanam de, 3,5-dinethyl-1H pyrazol e-1-car boxi m dam de

nitrate, S-nethylisothiourea or equivalent. Alternatively, as shown in step

1', intermediate 2'e can be prepared in two steps by treating 2d] @iSER 2005

ei t her cy®¥by&is7SHr onmi de or 5 a carbonyl (or thiocarbonyl) markmaiosyq

activated by two |eaving groups such & phosgene (or thiophosgene),

1,1 -carbonyl dii m' dazole (or 1,1'- thiocarbonyldiimdazol e) -

ni t rophenyj ChIO rpat.e .or carpon disulfjde, followe ddition of a -
o @ dR éPgmfefmzte ¢he

nucl eophi | VAtV SUSR 3P camoisottiogyanatey & &hipR

by the. ski ?FLE’S@‘S’BFE%S‘: e LRl AP Bl I BRI SRS RS an
be deri vaSrmethyimtblmxraaronammahm aﬂtememvelya(asoshbvwg in stapotit mieknedlaté 0
VN XS B DS RBPEia IBIHPrabs BV HeHInG SR S MR HEnRORNS BEBAHET o
wher e ?Y‘iﬁl&‘y"’? or iRty FeiiithoCacigRten Dy Oucieins drabft TEEhSE - ©

with a soupbesgﬁnehal o(mrum thiophasgeras)i ne, 1 \-cadaosddithidazolde, Hoeom nd, B
N- br onobsucgi.n I nt.er nedi m | ar

i nt er medi a io ggﬂh“'ﬁ‘ﬁ ?E?)vél‘tf‘iwqyﬁll?‘ﬁo@f‘?%"f‘@npr|9ﬂ’|@¥rr‘ré§§élfi§§, jolfowed
255010 b NEAEORODIABSLEH b AR MO A0Sl

reduced to 2 as shown I'n step 3 under reaction conditions known
skill ed peZsdme apprpriate reactioreconditions for eadly rotienciny dre dasnbjndemrnmbd:al

initia obi si sobutyronitrile (ALBN). in an_ iner ani c, sol vent.
Al ter ntgol vgy 5“95%@909&?1’3% hen, desired  cetaigginigranediates 2 10 t@"?ﬁq &apBe

transf or medefiidil g@l iftd! Eﬂ?ér Iﬁﬁrﬁi&%tatb&%& ’%%B&@ﬁg%q‘oﬂgeé RnS\QI er ne%”ﬁflﬁélgt “}

can be determ ne ecessary,

can al so bpedeni \Fadn zmbnoﬁ.oamlnhf&mmdnaté-mlmnear Rlengvhiereirn omws RireSrartd the
can be converted to

K e R, e ironfacomth e R Eim e e b e on. SOmBame o
e benot 10T AR & S PR QI AN AD AP 1o
Schenmel3 17'8R. 1 soI vent
In step 2, intermediate 2’e is treated with a source of halonium such as iodine, N-
iodosuccinimide, bromine or N-brombsuccinimide to yield intermediate 2’f.
Similarly to 2’e, intermediate 2’f can be derivatized into different intermediates 2'f
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 triatkkyl tin hydride and a radical initiator like
azobisisobutyronitrile (AIBN) in an inert organic solvent. Alternatively, as shown in;

P

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’q can also be derivatized into different 2'g according to
routes known to the skilled person. When Z' is OR or SR, intermediate 2’g 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:



2) (step 1) RO X "Xi, N. z Xj, x42Z 36 O0Y-P=NA Cs

leaving group Z' =HorCH3 5 x("| NHRO z X P sI~X Y A LLbj (step 4} BSEPZUUT)
deprotection (step 2) 0 p OA N lalkyl SA N alkyl alkyl \alkyl

PCUEPO2/ Q359%07433¢1 ~ NHRO x 'L 3 X4 _YH In schene 3, X1, X 17EBi2osgeiand A
are as defined in the sunmary of the invention, R9 is alkyl, aryl,

al kyl sul fonyl or arylsulfonyl, Ris lower alkyl and Y may be'0, S or NH.

Scheme 3
Xz/x1‘ X ; X
o 1) RLi / solvent Xy y” "NHR®  deprotection  x~"19 “NHRe
N - Xl i
X Y X:‘\ ,P x .
! 2) XY 3™ YH
(3a) 3b (step 2) |
(step1) i (3} (Be) o
\Rg )J\
(step3)] LG™ LG
solvent
X AR Re
X l 2-C(OEY), N
Xa\ - P -
: X, (;_,1 zZ (step 4) Y’go
e

0 0 0 o
Y-P=NH)LO’J<,NHJ\‘L. oA B

=~
alkyl ~
LG =leaving group alky!

Z'=HorCH,

In scheme 3, X4, Xz, X3, X35 and A are as defined in the summary of the invention,
R® is atkyl, aryl, alkylsulfonyt or arylsulfonyl, R is lower aikyl and Y may be O, S or
NH.

10  An altemative method of preparing compound of the present invention is shown
belom‘r 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
ditithium salt (when Y is NH) thereof by reaction with an excess of lithium

15  compound-forming agent such as fbutyllithium 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 organometallic reagent such as a cerate (with



10 An alternative nethod of preparing conpound of the present invention is
shown bel ow and proceeds through the reaction of- the .organol. t hi um
internediate with an imne. In step 1, conpound (3a) is converted § SERINS
l'i thi umpsddoAiydien Y is O or S) or to a dilithiumsalt (

t hereof by reaction with an excess ofy lithium 15 conpoun lﬁf’?g[r,%'dﬁgmagent
such as t-butyllithiumin a m xed sol vent of anhydrous ether (for exanple,
di et hyl ether and tetrahydrofuran) and al kane (for exanple pentane). The
resul ti ngnby@fmeldetfhirm tnichdomidia fareskampli) arioammremtmmtewithﬂhed(mneow

2l S0 boll RIS o 1P BREACHRT GrGfie. R cieraiiaeh arEniing o, ilien Ko kadhd " °"
cerate (wkitilad\WMar8ah Qiﬂwé‘%r(cﬁéreﬁéd%);n@é ConBitRNSSwHEAT YELOBLP 35794 P Rirfdfepu s

ceriumtrichloride for exanple) prior to treatrrent with the ketone In step
2, the paomcbm@tlgnm:pm@rmamemmmmgnga mmpouné:@dzh&\l\hem&%uaalkséku |l ed
person either der reductive c i,tions

ot are conarisdfbri. fiBroupcad Horeraiencd 07G the WG driiaivad)y rafhiives | s
al kyl 5 ofethbds %H'hﬁ/@ﬂ)ﬂ/msh@bércﬁﬁ@%n?éﬁo@@kﬁ@ﬂh%@ﬁé @ﬂ.ubatpfér%w NH
derivative by reductive nethods or hydrolysis according to nmethods known to
the skil Irestgped scompound (3g) iS reactepomt’rda(cen)potmd selected fwmta eatbompound

sel ected fr a carhonic, acid haligde such rbo cid

di ester, ({iﬁn alide ¢ Pﬁlpihﬁﬁﬂﬁ'ﬂ%laecar B'Cﬁf’ oagﬁu%@eﬂﬂ Ef‘al@g‘ﬁ 10 In
step 4 QY hgﬂ?ﬁf%d( Jgpth an orthoester in the presence of an
aci d tocag‘bt al ﬂ‘q(t:((s)ép%adir‘]%o or Tl)s tautoneric forms Protocol D : 15
Scheit® 4 lixatepoH @popauhd Xac)Nsireatied viAll? anarthopster, {rstheppi@sence of an acid

to obtain compound (3e) or its tautomeric forms.
Protocol D :

15 Scheme 4

.
Mo



3~ X NI I NHRO* xz Xl off (step 4) 1 0 u R12 16 SEP 2905 WO 02/074754
PCT/ EP02/ 03594 75 In schene 4, X1, X2, X3, X4, A, RO and Rl12 are as defined
in the summary of the invention, Zis 0 or-S. The starting materials are
either commercially available or can be prepared according to r oyt @SEKPEKN
~to the skwlded7gmsason. In step 1, the starting anthranili cpch/pdbo349%
treated with phosgene or an eqU|vaIenUasource of carbonyl such as

tri phosgene or carbonyl diim dazole. Various solvents and reaction
conditions can be used and will bejeasily deternined by the skilled person.
The resul t IM§cherae & . XahiarKeeAi B fanéaﬁi Ar@i ashdefiredsin dhesemreagyent the

obt ai ned f nd magnesiumin a solvent such as tetrahydrofuran
or ether (f ﬁ%ﬁj 21%' gﬁesg 3, the 10 aniline is converted to an urea by

t r eat ment th, mtan&@mateﬂhlsdaré asithen atammevtalho ussatiablee o Sca@n hea frepaei
conditions can be used and w be easily determ ned by the skilled person.
For exanpl eccqrﬁwgr'@ar@uﬁ%kmn 5@ t%ﬁf‘ﬂfﬁmﬁéﬁn incdep tlethe starting anthrasflicux in

an i ners SRMER (RUR A UL BEREEHNAC enuRERHMLBITELCCPTed AL AP 20

in the presence or € such "as riet am ne or

step 4, thﬂnmmgénengcbmbmunmwmmes \Grlgusciobebrite amd reactidn Wohlitiinsvddnmout
an organi c,solvent. For exanple, the reaction can be carried out at 70-90C
in sul furi beased and wii b‘éﬁ?s%é‘ﬁ’t%ﬁ‘"ﬁ%ﬂ b¥tke skiligdepgreonciihefayuiteg isdigicd. | n

oL Bonyi O A° Saa  ShaARE R oBLE IR hAiE
such as phesggesiuniin atmw@it@.gﬁ’na& tetiaﬁydromwmrmylelhemslepcﬂ)elr( step 3, the
Lt 1h CI) chgﬁlggyllsd Iclorrpvgr?éc? ltg) anplrjpetaocb?/l trgatrr?grrr]te wrth a substituted isocyanate.
1 Various solvents and reaction conditions can be used and will be easily
determined by the skilled person. For example, the reaction can be performed at
room temperature or reflux in an inert solvent such as dichloromethane,
acetonitrile or tetrahydrofuran in the presence or not of a base such as
15 triethylamine or pyridine. In step 4, the resulting hydroxy-urea is subjected to an
acid with or without an organic solvent. For example, the reaction can be carried
out at 70-80°C in sulfuric acid. A solvent such as toluene or acetic acid may be
added.
In step 3', compound 4c is converted to compound 4f by treatment with a carbonyl
20  (or thiocarbonyl) derivative activated by two leaving groups such as phosgene (or

thiophosgene), 1,1’-carbonyldiimidazole (or 1,1’-thiocarbonyldiimidazole).

Protocol E:
Scheme 5
25

H X

XL —— Ma
D

X = P

R e oy Y/KO

In scheme 5, Xy, X3, X4, X, Y and A are as defined in the summary of the

invention.



25 E in scheme 5, X1, X3, X4, X, Y and A are as defined in the summary of
the invention. 1 6 SEP 2005 WO 02/ 074754 76 PCT/ EP02/ 03594 The st af tsiggnggf,
tricyclic conmpound is reacted with an el ectrophile E+ such as hal oni umor
acyl i umyg o nce or not of an activating agent in an organi 0l vent .
Vari ous ‘ggl %ﬁ?gpand reaction conditkgns for this aromati %@Z{Egﬁ%’P%gﬁi lic
substitution can be used depending on the electrophile and will be easily 5
determ ned by the skilled person. For instance, the starting material can be
treated wiké stagimgr decysfichabmpount sisc ieastetd witho aor elddbropile UEST sicti dgs i n

di met hyl f or,mam de aj _60- 70C t Lye th orresponding halide. In another
exanpl o, CHENGS & pe dv; rBsBie s el Y it ket Biaantiay o eSwRpIc

al um ni unkelyantc Vatidudesoldenisehd radgttibn Icanaitmbvwatth%uslfbdﬁéw'e‘i&tﬂf ;&‘a“e
at 80C. 10 Protocol F: E 15 In scheme 6, X1, X3, X, Y and A are as 'defl ned
in the suswhstjution toae ibev aserdodepending? ons thevtelerirophite sarat twikgber eagibd i ¢

d i t 1.t h | t Lle.E+ i t of
PO R BRES By ol sBllefl BEoPE For istandh, D St EinG maligtat ¢an e
subst i t ut fremelSwithMh! S6urke & ALRMIM Es®ets ARt N-Rrfo, bR Nieirénﬁ@égcing\ﬁi'a%eirﬁ s

different fromCH the substitution is oriented in position mlarly to
Pr ot ocol @imeathylfoosamislel v BG&- 7870 toegive dhecoarespamdingohalids.s lrararathec
on t | ectrophil e and

| ect hili ti L. b dd di.
o T beP texamoRy 58 Shatad MatenRt call e el ifiPar BeVPRalias shacdlmimiurs. o
Schenme 7 \WenfiHde! 4424wid acid, in a solvent such as dichloroethane at 80°C.
10
Protocol F:

Scheme 6

15 In scheme 6, X¢, X3, X, Y and A are as defined in the summary of the invention
and X; is not CH.

The starting tricyclic compound is reacted with an electrophile £" 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 Protocot 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



1 6-SEP 1005 PCT/EP02/ 03594 M = B(OR)2. ZnHal, SnBu3 In schene 7, X , X2,
X3 and X4, X, Y, Z and A are as defined in the summary of the Ii\és{@zﬁég

i s al kenyl, alkynyl, aryl or heteroaryl and R is Hor alkyl. ng
“aryl- or Rebesonryd |od| de or bromde is subjected to a palpCagirone3s5

~catal yzed cross-coupling reaction w tfr an organonetal |ic species, such as a
boronate ester, a boronic acid, an organozinc (Hal = hal ogen) or a

trial kyl stannane in the presence of base when needed. The organonetallic
speci es can be replaced vy a termnal al kene or al kyne in coupling
reaction. \Wen an al kﬁn used, ﬁ,ﬂpurc ez oft copper (1), As copper

i odi de, can be 10 aqtgl’é arxous pa | adiUYm cat al ysts, gotinm Rand reaction

conditions can UeBrl]'%R'd oréjglese coup g reactions Wit easily
determ ned by the s de Persan Foriﬂg anpl e, the st ”‘k/ W&
het eroaryl iodide or brom de can be reacted with a boronit acid n

di met hyl f ormam de at 80C i n t heMoyr B g.&nbhl, SnBu,
“tetrakis(triphenyl phosphi ne) pal | adi um as cat al yst and an aqueous sol ution of
15 pot assi Umschetenét &1.a%2, aXbaré XsPKotYo ZoandA smwasrﬁeanumummmammaof[ Pd]

E:Egg %g é}ﬁ % %ﬁoggggg%P%EPOZ/ aBSglllor(rlsettg%a IandR ISHOI'ng yICFB [Pd]

The starting aryl or heteroaryl iodide or bromide is subjected to a palladium-

5 catalyzed cross-coupling reaction with an organometatlic species, such as a
boronate ester, a boronic acid, an organozinc (Hal= halogen) or a
trialkylstannane in the presence of base when needed. The organometallic
species can be replaced with a terminat alkene or alkyne in the coupling reaction.
When an alkyne is used, a source of copper(l), such as copper iodide, can be

10  added. Various paliadium catalysts, solvents and reaction conditions can be used
for these coupling reactions and will be easily determined by the skilled person.
For example, the starting aryl or heteroaryl iodide or bromide can be reacted with
a boronic acid in dimethylformamide at 80°C in the presence of
tetrakis(triphenylphosphine)pailadium as catalyst and an aqgueous solution of

15  potassium carbonate as a base.

Protocol H:
{ Scheme 8



(step 4) (step 5) R NH Rn" Cu(QAc)2 base In schene 8, X1, X2, X3, X4, X
Y, Z, R, R3, R4 and A are as defined in the summary of the invemtﬁim,.md R
is selected fromaryl, alkenyl, alkynyl or 5 heteroaryl. In step 1, the
starti Rgoasfs7r heteroaryl iodide or bromde is treated, (‘{‘tfkpozmswm

bi s( pi nacol at 0) di boron under pall adigum catal ysis to give e~correspondi ng
10 boronate ester. Various pal adium catal ysts, solvents and reaction

conditions can be used and will be easily determ ned by the skilled person.
For exanple, the s rt| ng hetergaryl iodide or brom can be reacted with
bi s( pi nacol at o) di @ %eé rmam de at 80QC he presence of
tetrakis(tri phemyl pROSsphi 200 03(],6’?(4\ 79 PCT/ EP02/ 03594
pal | adi u[]]%sx at 3 ystx T- boréﬁteﬁ er tlhen coupled to an
aryl, e or heter yl iodifde0 bremy e i flate catal yzed

by a paIIadlunﬁﬁspéélesZ(step 2 Agai n, various pal adium catal ysts,
sol vents and reaction cond|t|Qﬂ33Qan be usled for this coupling reactions
and will be easily determined 5 by the skil] ed person. For instance, the
boronate ester is reacted with an aryl, alkenyl, alkynyl or heteroaryl
i odide in dinmethyl formam de at 80C in the presgence qheﬁgglun1acetate as
base and tetraki i phenyl phosphi ne) pal | adj um as catalys to give the
-coupl ed product. In step 3, the boronate| ester -is hydrolyzed to the

gi c acid. Tﬁk$BuﬁﬁDp$3do e py treating it with-acid, e.g
an aqueoua %0! Uty on Yof n organi ¢ sol vent

g.
nmet hanol . resul t4.ng boroni c aci ]IS coupl e step %if under g With a
phenol or heté('.,oar\yl ad cohol , or, p 5 wit Hﬁfprimﬂ E!difzgseond y
am ne, heteroarylam ne, aniline, (5 15 sulﬁfmamd o ur Q, gar b te or
imde, in the presence of a base such as triethylam ne or pyr P4 nd and a )
source of -
Cu(OAc),
O Xz/ " X base B
323\ Y/KZ /OH (step 4)
RZ
(step 5)
"\
3/NH
X
\N x/ X R
;" 2 /K Cu(OAc),
Y~ ~Z
base

e

In scheme 8, X4, 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)



copper(Il) such as copper(ll) acetate in a solvent |ike dichloronethane
Nblecular sieves, 4A or 3A can be added to the reaction m xture.
Protocol |: X~ x131 POC13 Na2CO8 X2 )03' (step 1) RI6RI7NH ci E(&EPemﬁz)

X. x1 Nl iR163XaNR17thioureaX- - 2 Xl

Schone 9 MMM ene 0. X1 X2 X3 and X4, Y, R16, RL7 an&‘@"re 3 Geti ned
in the sunmary of the |nvent|on 1 6 SEP 2005 WD 02/ 074754. PCT/ EP0210339-t
80 In step 1, urea, carbamate or thin carbamate is initially converted into

a hal o- i mipatiadiuan aascbatatysmaﬂ'hegeag&mg lsorohats eBler!i8 theh cdboupted e rant BRi her
react ed (Sf«;ﬁ %) ¥(\II Q a suitable g‘[ﬂ to formthe final compound. The
reaction cKgW c%! YR Prhegroamvt io PRigA optrifjaie &a%mﬁwby 3 pallagiympl e
an al cohol haRrol er
" pressure fo r‘]-EI at| tg Q:21 Aegaﬁ' o?’ar&e)gang{ﬂ%wnq E’?%.}é‘ﬁ%n ?ﬁlvaﬁfaél %Q'lﬁm%lae&!bg‘
t r ansf or medcanditionshian beruseat forethisi ¢duplihgceaetonsTbad wil des easify deteaningd
above cgn aésch be ﬁg i ed to_conpaunds Rf formula (1) . .
y the ski person. For instance, the boronate ester is reacted with an any,
alkenyl, alkyny! or heteroaryl iodide in dimethylformamide at 80°C in the presence
of sodium acetate as base and tetrakis(triphenylphosphine)palladium as catalyst

to give the coupled product.

10 In step 3, the boronate ester is hydrolyzed to the corresponding boronic acid. This
it can be done by treating it with acid, e.g. an aqueous solution of hydrochloric acid,
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(lf) such as copper(ll) acetate in a solvent like dichioromethane. Molecular

sieves, 4A or 3A, can be added to the reaction mixture.

20  Protocol I: ‘ l
Scheme 9
{
POCIH
X 3 X
Xy NH Na,CO, X;7 % N R®RYNH X5 E\'
X"\ e~ X”... P )I\ Xla‘\ /'\ /R1S
TX, YT U0 X YT TC (step 2) X, Y N
{step 1) P |
Rﬁ"
thiourea xz/ x‘~ NH
D (N
(step 3) "X, Y s

25 In scheme 9, X1, X2, X3 and Xg, Y, R', R' and A are as defined in the summary

'of the invention.



10 in which Yis NHand X is NR9. Protocol J: Schene 10 15 20 Xll 2 3, X4
Nill O Base X3. XN O 3 X4 NQBase 1 4 NHRLGX NHR-LG X ééé}%@
./ R H(step 1) R12 (step 2) 1 R12 In schenme 10, X1, X2, X3, X4 >

and A arevesdefhkned in the sunmary of the
as trifuoronet hane sul fonage, nmesyate or halogen.” In step 1,

group such
qui nazolin
gui nazolin
RO- LG Var
be easily
limtation

al so be ap
200 WO 02/

appliedgto
Schene 11

10

15

20

25

one is reacted with R12-LG to obtain the N-substituted
e In step 2, the N-substituted quinazolinone is reacted with

i nventi on and p&I/EPORO3ERAVI NQ

the

i ous sol vents, operating conditions and bases can be used and wl|

Ir?%t@[?ﬁerd?bﬁe@!amérﬁé}ﬁ %tﬁ:&%rtﬁ’ﬁﬁ%@uslz |d$}<§§}?ve§1 ’é}ﬂa‘;‘g,&ﬁm any

one can use for the reaction s

(E)onat e
as base in lmmermakwbhlmnnatmglmgest subh@stPOSﬂaeth:hOih thea fakBee réﬁdié@%te@an
S 1

ounds of, fornul a in which Yis 0 or SEP
%521"7 2 SYtale) P (900m téﬁefwas gogpouRg. Ipeveaption 638 lzfaﬁameéo be

%ﬁgmﬁw%oﬂén{ 8f Ihasdivent! for e¥Bhidle bl S1cBn8l sdth B5URSS01, St a°
temperature between 40 and 80°C or under pressure for volatile amine, for
example. ,

In step 3, the halo-imine is transformed into thio-derivative with thiourea.

The process of scheme 9 above can also be applied to compounds of formula (})

in which Y is NH and X is N-R®.
Protocol J;
Scheme 10

%1 SN R2LG x5 N1 R-LG -~
X3“~X: NS0 Base X;\X: 'il 0 Base x3‘)(/

H {step 1) R12 (step 2)
In scheme 10, X4, Xz, X3, X4, R?, R' and A are as defined in the summary of the
invention and LG is a leaving group such as trifucromethane sulfonate, mesylate {.
or halogen.
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 RO-LG.

Various solvents, operating conditions and bases can be used and will be easily
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
which Y is O or S.



(step 3) X~ '- NHBase / RO-LG X ', N X2 CIS X X RO Base (step 1) (step 2)
I'n scheme 11;. X1, X2, X3, X4, RO and A are as defined in the sum"rqrgltsgi mi'ne
,invention and LGis a |leaving group such as trifuoronethane sul fonate, '
mesyl at e w@@uers7dwal ogen. In step 1, the quinazolinone is peanirtlioydokh
‘par anmet hoxy- benzyl chloride (PMB). @iher protecting group cédn be used.
Various solvents, operating conditions, bases, can be used and wll be
easily determ ned by the skilled person. For 15 exanple, and w thout any
limtation,SteRel ehiieualove pragessresacealsorba applied ta aompoands ad fomsalai (i) in
di met hyl f or, 1 de | vent. In step 2, the protected qui nazolinone is
reacted w tvgm%?{'&ﬁegr%i'ous sol vents, operating conditions, bases, can be
~used and will be easily determined by the skilled person. For exanple, and
"without any limtation, one can use for the 20 reaction sodium hydride as
base in di MROEOEK: mani de as solvent In step 3, treatnent of the N1-PMB
pr ot ect gd qui nazol i none with TFA rerr%g‘d tﬁg protecting group. O her
protecting groups and deprotecting c N g} can be wused. X3\Xa | ~~O
X3.1X4 N o 1: 6 SEP 2005 WD 02/ 074754 82 PCT/ EP02/ 03594 Protocol L: Schene
12 NHBBr3 X NH R-LG base X '"NHz ~ O (step 1) X3')(4 YO (step 2) X~3 4°Y
O 5 In schene 1X2, X3, X4, ;and A and are as defined in ¢ summary of
R

the invention,
X

X777 TNH - %2 7
] x!.
x'a‘*-X N0 Base X““X: N*O X N/&O
4 l tep 2 | :
H {step 1) (step 2)
o~ o~
R9
TFA XZ/XL N7
— d AL
X N o
(step 3) * H

In scheme 11, X4, X2, Xa, X4, R® and A are as defined in the éummafy of the
invention and LG is a leaving group such as trifucromethane sulfonate, mesylate

10 or halogen.

In step 1, the quinazolinone is reacted with paramethoxy-benzyt 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

skiled 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, treatmeht of the N1-PMB protected quinazolinone with TFA removed

the protecting group. Other protecting groups and deprotecting conditions can be

used.



In step 1, the starting nethoxy derivative i s denethylated with boron
tribromde in a solvent such as dichl oronet hane. The resulting phenol
internediate is treated 10 in step 2 with an el ectrophile such as1§r5fa[’|ﬁg@5|
hal i de, vahosif¥hshal ide or the like in the presence of a bgs #5,.%

pot assi um car bonate, cesium carbonatg or sodi um hydride I n a sol'vent I|ike
di net hyl forrnam de. 15 Synthesis Exanples Exanples 1 to 100 illustrate,
without Iimting it, the synthesis of particularly active conpounds of
formul a (IBrotgeobkdi ng to the invention. In the followi ng experinental
protocols, the proton NVR data was |red W|th a 400 MHz NWR apparat us
unl ess specifically notified. 20 Ex

Spi ro[ cycl ohexane-1-4"-(3', 4" -di hydro)qw nazol in-2'"(1'H-one X1=CH, X2=CH,
X3=CH, X4=CH, A=cycl ohexyl, X=NH, Z=0O Y=NH. The title corrpound was prepared *
according to protqQcol A Phenyl .6 g, 25 0.1 R added

porti onw se 0o | ution of polypho ric acid (100 g) ed at 100C
After conpl| ete THSsol uti of the U cl a e Pre 0.1 nol)
was addegrp* BP0t b ox‘i;\ A Lo d)Bt 100- 120C
until conptetFo po i nt eC| of il tered,
washed with (§:<‘(‘)I d vva?er wie%dlgn up i%‘ hot e@han-E %g’(’j neutra ized with NH4OH
30 solution. Water was added to nake a 50% et hanol /water solution and the 1

6 SEP 200
wth wate
et hanol .
(rm) = 22
FE,
= 7. 9 Ft
1 20 (m
(3,4 -
x4 CH10A—
accordi ng

15

20

5 WD 02/ 074754 83 PCTI EP02/ 03594 precipitate was filtered, washed

rinasuthedie d@, Xphedse Duganteheahdly Wes asouéfﬁe@dnhhecgmﬁ@ryloﬁhbon in -
The title co ound was obtained as a white powder. Melting point

4ngergion, Rs [or SHFDstkylgngl LG i erleayingQroupNH), 7.24 (d, J = 7.6

ﬁ?%gﬁ tl‘i}/e4st%5tﬁ'l%§1é_ﬁw?{§&vat@?ﬁg éi(ein%téyl(ﬁmd %ﬁzbqr%gg}'mmﬁ% Ed J

la Ebivehtk 8oth fas?dl@hloi@hbﬂiwm@[ @S@llltmgfg RéRoll intermediate is treated
di hydr o) qU| nazol in]-2' H) - one =CH, X2=C- O CH3, X3=CH,

dp&t%&wm ap-alpctropiile wtws PRcaliyk halides apoand halidemdbariike in
the Bfe?.‘eﬂgé’ lofa Hﬁ’sé‘gsu%h as potassium carbonate, cesium carbonate or
sodium hydride in a solvent like dimethylformamide.

Synthesis Examples

Examples 1 to 100 illustrate, without limiting it, the synthesis of particutarly active
compounds of formula () accordiné to the invention.
In the following experimental protocols, the proton NMR data was acquired with a
400 MHz NMR apparatus unless specifically notified.

“Sner

Example 1
Spiro[cyclohexane-1-4'+(3’,4’-dihydro)quinazolin]-2’(1'H}-one

X1=CH, Xo=CH, X3=CH, X;=CH, A=cyc|oh'exyl. X=NH, Z=0, Y=NH.

25

30

The title compound was prepared according to protocol A. Phenyt urea (13.6 g,
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 (16.3 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

solution. Water was added to make a 50% ethanol/water solution and the



met hoxyphenyl urea (30 g, 0.18 not) and cycl ohexanone (18.6 ni, 0.18 nDI) in
pol yphosphoric acid (200 nL). The precipitate was filtered, vvashed m
15 water, taken up in hot ethanol and neutralized with NH4CH sol utlon

was addedNOcomadmta 50% et hanol /wat er sol ution and the preaipEkRissMas
filtered, washed with water and drieds3 The crude material wag purified by
crystallization in ethanol. The title corrpound vvas obtained as a white
powder (8.2 9'1 .18;@ yi el dr). = 233-235C. 20 ' _{_CDB)ZSO] 8 8.94 (br
s, 1 H, NH) P'8cBtiatepwag, *fffﬂ;' wgshed (with »ater @f‘éld'('%! he [jrudg rpaterial vas) |

1.76-1. 47 ( W

-4'-(3,4" - uri%?%jots qu%%tz?glo na?'—% - oﬁ%%ﬂgg J).Z‘?é@'rﬂ %gélﬁ H%@&fﬁ a%’i‘:‘&,
A=cycl| ohept ydowdéerN¥eltitrg @intyérhp) = PR4-226°Ce conmpound was prepared accordi ng
to protocol A i n henyl urea and cycl ohept anone (23.5
e, 0-2 oty Py WML B SR Bl lor &, TH2bBNTiES (el e obip, dHO DAL {7 78 e
washed th I a 1! 0

NH4AOH s\(l)qut ﬁ?ﬁ 1%\/}2\? 'g :ﬁgﬁt (l)—nhgl(??@ /?%gtq%aﬂgﬁ%#éﬁ'agoﬁtqﬁo and
the preci pi t‘a’f@-WﬁS(ml THEr g0 (maghpd), vuzm(mam?] and dried. The crude
material was purified by crystallization in ethanol. The title conpound was
obt ai ned as a white powder (14. 7 g, 32%yield) np = 198-200C. WD 02/074754
84 1 6 SEP %Eg_‘/ EP02/ 03594 'H NMR [(CD3)2S0] 6 9.11 (br s, 1H, NH),
7.21 (d, J =71 1H), 7.09 (d, J 7.6 Hz, 1 H), 688(m2H) 6.78 (d, J
=7.9 H, 1 ﬂMeﬁ\cﬁéysi;er[cf(@l!orﬁthelhﬁﬂ-(?{’m’-dlﬁWroﬁlﬁxmhﬁ] ﬁ’(’t H)—one

7 N@thoxysplro cyclohexane 1-4 dro)qU|nazoI|n] -one

X, =CH, XO=cHr=dEaEBC Wdfxﬁ@HAXc'y@HoﬂeﬁyqﬂOhR*NHx*Nfb WQNFCFNT‘he title

conmpound was prepared according to protocol A, using 3- 10 net hoxyphenyl
uréa (33.2 g, 0.2 nol) and cycl ohexanone (20.7 nL, 0.2 nol) in

pol yphosphorTie ailel cofipotind. Wae presaredt ai&,ov@iﬁgf itbt esretbcaMagiedising hacol d
wat er, taken up in hot ethanol and neutralized with NH4OH sol ution, ter

was added tfe phemdarea H3A ¢, Q48 snoly andigysiohaxanone (8L i, 1@ mgly in
filtered, Qﬁ%s‘ffhto“c%lg r(%aqu_r e J&%lﬁ{a@%g@ﬁ 5‘&5, W%Eh&éj”w&ﬁ ec%lci’y

crystallizatio
15  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 dried. The crude material was purified by crystallization in
ethanol. The titte compound was obtained as a white powder (8.2 g, 18% vyield).
mp = 233-235°C. |

20 'H NMR [(CD;),S0O] 5 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, X2=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 mot) 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.



15 ethanol. The title conmpound was obtained as a white powder (9.8 g, 20%
yi el d) rrp = 228 230C "H NMR [(CD3)2S0] 8 9.03 (br s, 1 H NH, ?ﬁ]ﬁl-éﬁ%
—85Hz , 6.74 (br s, I H NH), 6.45 (dd, J = 8.5, 2.3 Hz 6.36

d J 1 3.68 , 3H), 1.78- 1.59 7 1.20
( %‘éf?l;gérrprbeS (s, 3H) (M 7H, bctTerolhsRE)

84 -
6 Phenyl spi ro[ cycl ohept ane-1-4'-(3', 4" -di hydro) qui nazo{in]-2' (1" H)-one
X, =CH, X2=C-phenyl, X3=CH, X4=CH, A=cycl oheptyl, X=NH, Z=0O, Y=NH. 25 The
title corﬁbbhiMRv{HéDﬂnﬁ@&rﬁeﬂ 1etc(¢mr3:i|1rlrg M), pr. &tlc(doU AT @SHZ]g!Hl)r Wf‘@smxdj phenyl

Bgfipﬁggpﬁéaﬁ% '”ébr%gélf d?rﬁ)y ﬂg?g 2 gtgt E&‘lze'l%d 11‘341 ﬂgrQeﬁTl ﬁhlé.hé@‘iv\imh col d

wat er, t i up in hot ethanol and neutralized with NHAOH sol uti on. Water
was added’t©6 meke a 50% et hanol /water sol ution and the precipitate was )
filtered, washed with water and 30 dried. The crude material was purified by
crystallization in ethanol. The title conpound was obtained as a white
powdeP (2BXample 430, yi el d). np = 180-182C. 1 6 5EP 2005 WD 02/ 074754 85

fﬂlﬁﬁ?’%@%ﬂz&ﬂ%k&%«%@% 4B trolbinbind 25 fong ) 5,
1.89 (m REHCHIXATKINK,2EH0-CH;, 5&=@H AEQycIShdd ENHE Z=0, Y=NH.

8' - Met hoxyspi ro[ cycl ohexane-1 -4'-(3',4'-di hydro)quinazolin]-2'(1 H)-one
X, =CH, X2=CH, X3=CH, X4=C-OCI—|3 A=cycl ohexyl, X=NH, Z=0O, Y=NH. The title

conpound p g o] . US| t hoxyphenyl
urea (49. -gﬁé BBS ad’O and cflagl oéﬁ’}?glr:]%]e%?é?arﬂ_dj BP pﬁ%tp%gl p]RpOP§ ﬁos hor i ¢
acid 10600m@1hoxvt»aepyiamep| (332 grak2 frbl) enedcyoletsdemoniet {R0:PIHL W82 mol) fraken
up in hot ethanol and neutralized with NHAOH sol ution. Water was added to

meke a 50PRIKRHRSRNONGaEH RAQMioh Hier Pregipfiptec West Bileredasvashecomdth, colsshed )
e onat Gt 6 i FOf cBiad A7) RELBLIARP WAH NFHLGR BLROY R 531, O n

i sopr opano I'e conpound was 0 taln
65% vyi el dyddetp t& maRe-22 50% éthbhlblﬁvétﬁaﬂﬁ:)hﬂ&ﬂ aﬁd7thé9pfétf pitate lidas N\I’Qere@ 87

(m 4H), 3.79 3H), 1.79-1.

washe wuth water and drled The crude material was purified by crystallization in

15  ethanol. The title compound was obtained as a white powder (9.8 g, 20% yield)
mp = 228-230°C
'H NMR [(CD3);S0} 5 9.03 (br s, 1H, NH), 713 (d, J=8.5Hz, 1H), 6.74 (br s, 1H,
NH), 6.45 (dd, J = 8.5, 2.3 Hz, 1H), 6.36 (d, J = 2.3 Hz, 1H), 3.68 (s, 3H), 1.78-
1.59 (m, 7H), 1.47 (m, 2H), 1.20 (m, 1H).

20
Example 5
6’-Phenylspiro[cycloheptane-1-4’4(3’,4’-dihydro)quinazolin}-2’'(1’H)-one
X4=CH, X,=C-phenyl, X3=CH, X4=CH, A=cyclcheptyl, X=NH, Z=0, Y=NH.

Feapdu”

25  The title compound was prepared according to protocol A, using 4-phenyl-phenyl
urea (42.4 g, 0.2 mol) and cyclcheptanone (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.



(m 7H), 1.48 (m 2H), 1.22 (m 1 H. 20 Exanple 7
-8' -Chl orospiro[ cycl ohexane-I -4'-(3',4'-dihydro)qui nazolin]-2"(1 1 FSEPNEEY
X, =CH, X2=CH, X3=CH, X4=C-d, A=cycl ohexyl X=NH, Z=0O, Y=NH. The title.

conmpound w@gnmp,ggr ed accor d| ng to prot ocol A, using 2-chlpégphemskos 25 ur ea
'(51.15 g, 3 noll) and cycl ohexanoneg{29.4 g, 0.3 nol) in pol yphosphoric
acid (600 g). The preci pi tate was filtered, washed with cold water and
recrystallized frometh acetate. The title conpound was obtained as an

ar arl\llge $0I2||'UWR [%93)@%&] § S28=(mCe-1H,ING), HSII\(R [ 2168))3).23T, 3¥I-$) 4’23(0 lQm s, é
NV T e ters (AR %ﬂ) BBa 4ot 19° 210ty 2Hh, 588, bb2ri 77 (4, 2H),

Exanpl e 8 apggw@me 91 SEP 2005 WD 02/ 074754 86 PCT/ EP02/ 03544
7' - Chl orospiro[cycl ohexane | -4"-(3",4"-di hydro)qui nazolin]-2'" (I 'H)-one
(Exarrpl e 8) X1=CH, X2=CH, X3= C-CI, X4=CH, A=cycl ohexyl, X=NH, Z=0O, Y=NH. and

5'-chl o ro! cr\ﬁcbohexane | -4"-(3",4"-di hydro)quiinazolin]-2'(1"H-one 5
'(Exarrpl X2=CH, X3=CH, X4=CH, A=cycl ohexyl, X=NH, Z=0O, Y=NH. The

title COWWW&tWﬁ&fﬂW&%W qipgat -ﬂfhﬁg&ﬁﬁﬂ%ﬁaz{iﬁh]"g (g@%ﬂéophe“y'

urea (0.51 g, mol ) and” cycl ohexanone (0 5 urv in 10
pol yphosphoXﬁCizchﬁ H1XgFCHTKe=Eefudaids Ayelohsayl, XNt cZ=0, W=NH CHZCI 2/ MeCH
(211). The conbi ned organic extracts were dried over MgSH4, filtered and
concentrat ed under reduced pressure. The residue was purified by flash

chromat ogr aphy  @ifle Sidonggouitl (WSR2 Prép S CNaccRihi0 ‘[bcycl ﬁé&: 0 .%jﬁ(j’ gy

recrystallization in toluene to give 7' -chlorosprro exane-
15 di hyldy o) methosypheny!- Qre(al(‘l—% 8 a0 Ssmmiwand ecysiohiesagdnd (84, mILS%S'lmd)k‘,i)ln rrp

= 254C. 1H H N
6.91-6.89 (RRYP %(p%m §§O(igﬁ8|'l'kﬁ_6xredlpl§§é ag)lﬁ'{eﬁ?g ﬁéSh‘ig H’éih(‘?ﬂ?d Mef 1 54
( m 1 H). aaflen up in hot ethanol and neutralized with NH,OH solution. Water was added to
5' -chl orospiro[cycl ohexane-1.-4"-(3',4'-di hydro) qui nazolin]-2' (1" H)-one as a
vvh| te sol i dngken dQ% elmanpi/watsr. sq‘mtlen 2pdthe precipitate was filtered, washed with
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 =
208-211°C.
"H NMR [(CD3)2S0} § 7.79 (br s, 1H, NH), 6.87 (m, 4H), 3.79 (s, 3H), 1.79-1.60

(m, TH), 1.48 (m, 2H), 1.22 (m, 1H).

20 Example7
8’-Chlorospiro[cyclohexane-1-4’-(3’,4’-dihydro)quinazolin}-2’(1'H)-one
L X4=CH, Xz=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 titlte compound was obtained as an orange

solid (21% yield). mp = 209-211°C

"H NMR [(CD3),S0] 6 8.42 (br s, 1H, NH), 7.29 (d, J = 7.9 Hz, 2H), 7.16 (br s, 1H,
30 NH), 6.95(t, J=7.9Hz, 1H), 1.81 - 1.61 (m, 7H), 1.52-1.39 (m, 2H), 1.25-1.22

(m, 1H).

Exampie 8 and Example 9




[(CD3)2SOl 8 9.34 (br s, 1 H, NH, 7.11 (t, J
.0 Hz, 1 H, 6.84 (br s, 1 H N, 6.77 (d, J
3.

0 Hz, lv- ,691
J = OHz :#PEB
d J=13.0, 4.0 Hz, 2H), 1.82 (m 2H). 1.64-1.49 (m 5H), 1. %
anpl e
-Met h

20 i H NMR
(d, 8
(t
Ex
8'

8.
8.

BM74754
y@pl ro[ cycl ohexane-1-4'-(3', 45-di hydr o) qui nazol i-n]P-C'Zr[_l%szll-ﬁb-%ne
X1=CH, X2=CH, X3=CH, X4=C- CH3, A—cyclohexyl X=NH, Z=0O, Y=NH.. The title
conmpound vas repared according to protocol A, using o-tolyl urea (551 nyg,
3.66 nmol ¥ hﬁ)rmlm{@yammwm’ &' sditeydrajguinazaliajyd’(1’H)-one30
pol yphospE@ %ﬁgr‘%gg (5 g). The aqueous | ayer was extracted with CH2Cl 2/ MeOH
(2/1) X organi c extracts were dried over MgSOH4, filtered and
concent r akgECHNKgECH JUEBICRNESBIM EA=dtfolieei JuanmMez=puNqd by f1ash
chromat ography on silica gel (CH2CI 21NeCH : 99/1 to 90/10) followed by L 1 6 °
SEP 2005anAb 05’ +dierespiveivytoberane -45(3’ ﬂe-dily}admmmwmim]rﬁ’ﬂ’dﬂ)m to
gi ve %3@@&3@ d) of the title conpound as a white solid. np = 204C
1H N ( 8.32 (br s, 1 H NH), 7.20 (d, J =7.7 Hz, 1 H, 6.97 -
(d, 3 = K2CHe, Xi=6H, Xe=CM, mhwm_ayc%exyi SEINKNZ=Bv=NH50 (M 2H), 1.23
(m 1 H. 5 Exanple

6' - Chl orospiro[ cycl ohexane | -4"-(3", 4" -di hydro)qui nazolin]-2"(1"H) -one

X, =CH, X2=C-Cl. X3=CH, X4= | Y=NH._ 1 t I
conmpound Jﬁ&g&%@?@‘%@cﬂ% Rgéqufgﬂoagi’:f}&?g p[@Pﬁ%’% EWPS%E‘% e
(0.85 g, 0)51an szmh@bwcuwdﬂéx%oﬁb (055 SnlTal8 rhmb eqta\é iV,

pol yphosphorl C aci

ﬁ) The aqueous | ayer was extracted with 2 I2/ Me CH
(2/1) 10Th@owmsnb@n@ ag@n 1d @)(tTr’rwcaqumseIadﬁr w@sodradigdedth CH,ChreQthd

trat T d flash 15
chr omat ogt 2y 108 SPTHEES FoRRL G AT Eo8ed; Bef Meptho Mgt B~
recryst al lcopabmtpatetin Lﬁﬂbk‘eﬂﬂdc@dg'ﬁa‘ésgcﬂengﬂﬁ@%é@lcﬁ]éj)w% fphﬁﬂédt b? qaground
as a white solid. nmp = 241 C'H NWMR [(CD3) 2SQ NH), 7.29

(d, J = 2ohr¢matogrwhy oo esiliced gel (@"fglz@l‘ﬁm g_omp tcs mmo))rfoﬁowedeyNH)
(13H§3 1 (d, ‘]reErystailza ion fFP t&lugge t% \‘em 7H?‘nlc>rosp|ro][c:yéioﬂg}can 1-4](32§-(m

15 dihydro)quinazolin}-2'(1'H)-one as a white solid {110 mg, 15% yield). mp = 254°C.
'H NMR [(CD»),S0} 6 9.28 (br s, 1H, NH), 7.27 (d, J = 8.0 Hz, 1H), 6.91-6.89 (m,
2H), 6.82 (s, 1H, NH), 1.83-1.61 (m, 7H), 1.49 (m, 2H), 1.24 (m, 1H).
and 5'-chlorospiro[cyclohexane-1-4'(3’ 4'-dihydro)quinazofin]-2'(1'H)-one as a
white solid (101 mg, 14% yield). mp = 229°C
20 "HNMR [(CD;)2S015 9.34 (brs, 1H, NH), 7.11 {t, J = 8.0 Hz, 1H), 6.91 (d, J = 8.0
Hz, 1H), 6.84 (br s, 1H, NH), 6.77 (d, J = 8.0 Hz, 1H), 2.60 (td, J = 13.0, 4.0 Hz,
2H), 1.82 (m, 2H), 1.64-1.49 (m, §H), 1.22 (m, 1H). ‘- _ '.‘:},-

Example 10
25 8'-Methylspiro[cyclohexane-1-4’-(3’,4’-dihydro)quinazolin]-2’(1’H)-one
X31=CH, Xz=CH, X3=CH, X4=C-CHs, A=cyclohexyl, X=NH, Z=0, Y=NH.
The title compound was prepared according to protocol A, using o-tolyl urea (551
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 MgSQ, filtered and
concentrated under reduced pressure. The residue was purified by flash
chromatography on silica gel (CH.Cl/MeOH: 99/1 to 90/10) followed by



Exanpl e 12 8' -Bronospi ro[cycl ohexane-I -4'-(3",4'-dihyd ro)qui
-nazolin]-2'(1'11)-one X =CH, X2=CH, X3=CH, X4=C Br, A=cycl ohexyl 1 g&sNHI005
Z=0, Y=NH. 25 The title conmpound was prepared according to protocol A, using

2- br onophegyerspsea (1.075 g, 5 mmol) and cycl ohexanone (GG gpor/03368 Mol .
'1.2 equiv.) in polyphosphoric acid (39 g). The ‘aqueous |ayer- was extracted
wth CH2CI 2/ MeOH (2/1). The conbi ned organic extracts were dried over
MySO4, filtered and 30 concentrated under reduced pressure. The residue was

purified byetiyataliizatibnanadlagnapogiven290 Irg 134% yicldh2EItRé VretomBaYAd &8 a
90/10) followed hy recrystallization in toluene to give 415 ng (28%yi el d)
of the titl"&é"v}@oﬂ%‘umﬁ?@ 8Wnite solid. np = 213C WD 02/ 074T4 88 1 6 SEP
INS PCT7ER . - H e J
8.0 He, 1hy 1 VS PSSR & ¥ Res Do B= 77z, dodgo o=
8.0 Hz, 1 H).2Hk, 8H)1748 ((rmzr?tl)l,azl- 281 (r7H), M50 S ezslé%n?ixﬁlfl uor ospi

: H
ro[ cycl ghexane-| -4'-(3",4'-di hydro)q uinazoli n]-2'(1"H)-one =CH, X2=CH,
X3=CH, R4=C-F, A=cycl ohexyl, X=NH, Z=0O, Y=NH. The title conpound was

prepared a ' o protocol A using 2-fluorophenyl 10 urea (0.77 g, 5
mol ) and %—%one (0.55 nmL, 5.5 nmmol, 1.1 equiv.) in polyphosphoric

aci d (20 g)6-Chiloraspieoltycioliexants-4 B!, ACRY dib)quiRb261iA] 2@HH)-6R61) . The
conbi ned organic extracts were dried over MJSO4, filtered and " concentrated
under r educkFGhhesstr bl XarEH 26k Amsyqiehexyl SfFNK, ZFEY=NHr onat ogr aphy on
silica gel (CH2Cl 2/ MeOH : 99/1 to 95/5) followed by 15 recrystallization in
toluene to give 272 ng (23%yield) of the title conpound as a white solid.

np = 220 C T AR cbagaRndSihs %r@pé@d(@éco‘i’ding to, prUtﬁcol7A.1&siﬁg,4—éhf6r5pk?ed_}ﬂ, 1
H, 7.05 (m 1 H, 6.94(br s, 1 H NH, 6.90 (m 1 Hg 1.81-1.61 (m 7H),
1,50 (m 2Hrea1(085 gnd mmpl) syl cyelapexanone (0.55 mL, 5.5 mmol, 1.1 equiv.) in

e Y g hORE e )k oA BN AJERLLEhih CH MR
(2/1). The combined organic extracts were dried over MgSQ,, filtered and
concentrated under reduced pressure. The residue was purified by flash

15 chromatography on silica gel (CH.Cl/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] 6 9.28 (br s, 1H, NH), 7.29 (d, J = 2.0 Hz, 1H), 7.16 (dd, J =
8.5,2.5Hz, 1H), 6.87 (brs, 1H, NH), 6.81 (d, J = 8.5 Hz, 1H), 1.76 - 1.60 (m, 7H),

20 149 (m, 2H), 1.25 (m, 1H).

Example 12
8'-Bromospiro[cyciohexane-1-4'-(3’,4’-dihydro)quinazolin]-2’(1’H)-one
X1=CH, Xo=CH, X3=CH, X4=C-Br, A=cycliohexyt, X=NH, Z=0, Y=NH.
25 |
The title compound was prepared according to protocol A, using 2-bromopheny!
urea {1.075 g, 5 mmol) and cyciochexanone (0.6 mL, 5.8 mmol, 1.2 equiv.) in
polyphosphoric acid (39 g). The aqueous layer was extracted with CH,Cl,/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 (CH,Cl,/MeOH: 99/1 to 90/10) followed by
recrystaltization in toluene to give 415 mg (28% yield) of the title compound as a
white solid. mp =213°C



The title conmpound was prepared according to protocol A, using
4- met hyl phenyl 25 urea (1.5 g, 10 nmol) and cycl ohexanone (1.1 nL, 11 nmol,
1.1 equiv.) in polyphosphoric acid (38 g). The aqueous | ayer yva$EE>2%5act ed

with (2/1). The conbi ned organic extracts ver
Ngsm%glogéjfvg and concentrated ug@ler reduced pressure-&‘er/ﬁ:gwr@ﬁ'gue was
purified by flash chromatography on silica gel (CH2CI2I MeOH : 99/1 to
90/10) followed by 30 recrystallization in toluene to give 405 ng (18%

yi el d) of? | | L & Cy LKl 3) 2SC

S 9.01 er EWR [@@@@%WI@G@(&% 1%] N’Z’ Sﬁh?gd 892%'% H). 5%3 H%B 6. 66
(m 2H) &0z, (1¢1) 7 (tr.s761H, NHE16.000(t, THr 8.0 Hz0 1HY 1%1)-149(%3 oy, 1bB. 16
SEP 2005 WD Q2/ 074754 89 PCT/ EP02/ 03594 Exanple 15

5,8 -Di A pi ro[ cycl ohexane-1 -4'"-(3",4"-di hydro)qui nazolin]-2' (1" H)-one
X, =C-Cl, X2=CH, X3=CH, X4=C-d, A=cycl ohexyl X=NH, Z=O, Y=NH. 5 The title
corrpound was prepared according to protocol A using 2,5- dichlorophenyl

urea ©0. cBfample318mol ) and cycl ohexanone (0.50 nm., 5 rrm)l 1.6 equiv.) in

pol yphosp ic acid (15 The aqueous | ayer was extract,ed W th

CHZCI 2/ Ne@)i‘t Ihoraspir &‘%?'ﬁﬂ 1 f‘cd&m@&%'mpémlrrz dHbese Myso4, 10
filtered ya Rg&qj_ q(h@e ue was purified .
by flash J(?ﬁ:ro%?t ogra )%:rsw on siTicda g %g%&g%?gﬁ%é% ge. ﬁ]to 92/8) foll owed
by recrystallization in toI uene to give 56 ny (7%y| eI d) of the title

corrpound ?. white so = 243C 'H NWR [ (CD3 8 8.35 (br s, 1 H,
5ﬂzfa itlg comgpay WaF pavedzﬁcwfi"y tq PFPtOC%ANwSIng??!thC(r@IPhenH 9.0

an 1IOH) Lf%ili@)(f'ﬂ%d I% \?“'Eggrrpl ] éﬁ&énér;gp %L 15%3rr(n%| AR eq\.iliv ?%nl 51
6' 7 - D| ol pprasphodf acid &(bg;m‘ﬁadaéhe()& |adfer didsy axted cretineitto CHC/RIOHH) - one}

20 (Exanp 1 =C-C, X3=C-Cl, X4= A=cycl ohexyl , X=NH, Z=0
Y-NI(—I ano&%) 6'?he co%lneg organic extracts 'were dried ovér MgSQ,, filtered and

f(SEXg - di %H;@@ﬂﬁaté@[mro?@asm Tordssird. - fhe IhdMaEE) kN mkied] vg @hsh) - one
chromatography on silica gel (CHyCly/MeOH : 99/1 to 95/5) followed by
15  recrystallization in toluene to give 272 mg {23% yield) of the title compound as a
white solid. mp =221°C
"H NMR [(CD3),S0] 5 9.12 (br s, 1H, NH), 7.11 (d, J = 7.8 Hz, 1H), 7.05 (m, 1H),
6.94(br s, 1H, NH), 6.90 (m, 1H), 1.81-1.61 (m, 7H), 1.50 (m, 2H), 1.25 (m, 1H).

20 Example 14
6'-Methylspiro[cyclohexane-1-4’«(3’ 4’ -dihydro)quinazolin}-2’(1’H)-one
X4=CH, X3=C-CHj3, X3=CH, X4=CH, A=cyclohexyl, X=NH, Z=0, Y=NH.

N

The title compound was prepared according to protocol A, using 4-methylphenyi
25 urea (1.5 g, 10 mmol) and cyclohexanone (1.1 mL, 11 mmol, 1.1 equiv.) in
polyphosphoric acid (38 g). The aqueous layer was extracted with CHzCl./MeOH
(2/1). The combined organic extracts were dried over MgSQ,, filtered and
concentrated under reduced pressure. The residue was purified by flash
chromatography on silica gel (CH,Cl,/MeOH : 99/1 to 90/10) followed by
30 recrystallization in toluene to give 405 mg (18% yield) of the title compound as a
white solid. mp = 229°C
'H NMR [(CD»);S0] 6 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).



X1=C-Cl, X2=C-d, X3=CH, X4=CH, A=cycl ohexyl, X=NH, Z=0O Y= NH. 25 The title
-conpounds were prepared according to protocol A, using 3,4- dichlgog ﬁnyl
urea (0.61 g, 3 nmol) and cycl ohexanone (0.50 ni, 5 mmol, 1.6 equiv.)in
pol yphosghpgdr4Gi d (16 g). The aqueous |ayer was extract edrapdiossss

“CH2Cl 2/ Me (/211) The conbi ned orgampc extracts were dried-over MyS™, 30
filtered and concentrated under reduced pressure. The residue was purified
by flash chromatography on silica gel (CH2ClzZ/ CH3CN : 90/10 to 60/ 40)
followed by recrystallization in toluene to give

6',7 dlCth S 'rg(cyclohexane 1-4'-(3',4' - dihydro)quinazoiin]-2' (1" H)-one
as a wite 55 ng, 6%vyield). mp = 269C WO 02/074754 90 1: S S- EP 2005
PCT/ EP02/ oswm.&mm;{n(@%ma&e%a&(s bfl’-dihy&Hg)a azdmﬁlz H)Jdﬂe 7. 03

(br s, NH) | (s, 75 - .24 (m
1 H. and 5<1 cql, Xz—CH X3—CH =C- CI A—cyc!ohexyl X=N z—o Y NH

5',6'-di chl orospiro[ cycl ohexane-1-4"-(3",4'-di hydro)qw nazolin]-2' (1 H)-one
as a ite solid (26 nmg, 3%yield). np = 240C 5 "H NWR [ (CD3)2S0] 8 9. 47

(brs, 1 Hl'hé“"}ltle7céﬁ1p(ddmd~] wa$. prdpared Hrcorlif {obrpl%toéolHA 'N'g')ng 62%1 (d,
9.0 H, 2.64 (ddd, J = 13.4, 13.4, 4.4 2H),

1.65-1.53 (llﬁhlq,cpghen_]yl yseq R 615}9), 3 rmmﬁ)a@d pgclgbexanone |_8 30 mL 5 mmol 1.6

6' - Phenyl dizhyd 1 "
Rl S TR LSS s e R R R c J  H
conpound VeH,ClL,Aa0e (zmqormen@omﬁmydob%m Abxuta%tsmé\—epbﬁ@erlomemg'soyr ea
(0.67 g, 3.15 mml) and cycl ohexanone (0.5 .6 equiv.) in 15

pol yphBkphtitered zan cgn@ergyatedhmc@quedused @msmasTbgtmat@dwmtpurm@Cbg/ MeCOH

Concent 1 ot BT AU RrARY o SERF el e TuMi i orfCia P’ red BV
chromat ogr pfeiystalizatidr fiftdeéné w@@swe.aa (ﬂ@?ﬂel&?o?@ﬁé%ef (%rhﬁéwﬂj %)é a

recrystalllzatlon|ntolueneto glve 410 3%yield) of the title
corrpound awhiie solid \inpt=e2431G d. = 213C 1H NI\/R ( CD3) 2so1 6 9.25 (br s, 1H, .

b (7t >2 (QNﬂgT@Dﬁ?ﬁ@ 5@%&"’(%2'%%‘% 723§¢1d Jng 5+ ) Z% é” sﬂE?, NH) |
1. 84 -fls 7T9NHY) 7 6h(d, I=580MHR, MHHD.50LdRRB, U8 121 1355, 305 HB, 2H)H) .83 (m, 2H),
1.68-1.51 (m, 5H), 1.24 (m, 1H).

(&

Example 16 and Example 17

6',7"-Dichlorospirofcyclohexane-1-4’-(3’,4'-dihydro)quinazolin}-2’(1'H)-one
20 (Example 16)
- X4=CH, X,=C-Cl, X3=C-Cl, X4=CH, A=cyclohexyl, X=NH, Z=0, Y=NH.
{ and 5'.6'-dichlorospiro[cyclohexane-1-4’-(3’,4’-dihydro)quinazolin}-2’{(1'H)-
one (Example 17)
X;1=C-Cl, X=C-Cl, X3=CH, X4=CH, A=cyciohexyl, X=NH, Z=0, Y=NH.
25
The ‘titte compounds were prepared according to protocol A, using 3,4-
dichlorophenyl urea (0.61 g, 3 mmal) and cyclohexanone (0.50 mL, 5 mmol, 1.6
equiv.) in polyphosphoric acid (16 g). The aqueous layer was extracted with
CHyCl/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 (CH2ClL/CH3CN : 90/10 to 606/40) followed by
recrystallization in toluene to give ©',7'-dichlorospiro[cyclohexane-1-4'-(3',4'-
dihydro)quinazolin]-2'(1'H)-one as a white solid (55 mg, 6% yield). mp = 269°C



25 Exanpl e 19 -8' -1 odospi r o[ cycl ohexane- |

-(3',4'-di hydro)qui nazolin]-2' (1" H-one X =CH X2=CH, X3= @%P
A=cycl ohexyl , X—NH Z=0O, Y=NH. The title conpound was prepar ed dmﬁg to

pr ot ocolwd.o2iaireg 2-i odophenyl 30 urea (2 g, 7.6 mol) ag$ %59;1%anone (1
m., 9.6 mmol, 1.25 equiv.) in polyphgsphoric acid (25 g ﬁe aqueous | ayer
was extract ed with CH2CI 2/ MeCH (2/1). The conbi ned organl c extracts were
dried over MySO4. filtered and concentrated under reduced pressure. The

e P (o1 il Bl s 40 BT T e o
recrystal Pi ﬁgi’/ﬂ'o étg {Jlugﬁ'é) Ci_%% 2&8@2‘@5%- B d) of the title conpound
(m 1 ﬁﬁ“'*‘? 3 k‘%‘ﬁ“"ﬁﬁf’@"ﬁf‘%ﬁmﬁ@ Wt ol e ﬂ*ﬂl?(ﬁ%ﬁw%sﬁé . .
J = 8. 3 kewhite sPlid R&r8g; 3% §2ld)mprE401C54 (m 2H) 1.26 (m 1 H. Exanple
o ERSRAAGR o Uisha e
(06 g, 23 SREFRALEC O ER % B (808 S & &*‘%ﬁ%rbﬁ%?"%éﬁh M

pol yphosph®81¢53aeh dSKiR2A .26 (mThe;)aqueous | ayer was extracted with CHZCI 2/ MeCH
15 (211). The organic extracts were dried over MgSO4, filtered and
concentrated. The crude material was purified by flash chromatography on

silica g‘ﬁxarﬁ 2/ MeOH :99/1 to 90/10) and the resulting powder was washed -
wth di |wprﬁgy-|2%et her. The title conpound was obtained as a white powder

(0. 0309, 6'Phen ro Im&@&-é’-ﬁ 204ﬂ-tﬁH_>M?o &iﬁ%&%ﬁ 1 r(ebr 1H,
NH) , 80(b syﬁ‘r{‘H[dvﬁ) 543'( ) %28(7 % = 7.7 H,
H) .. 6. 95 X=CH Xo=C-phepyl, >£ﬁ@H %ﬂ@HZI\i‘QY@ﬁheNﬂ)X" 1'867-'=(PnY—ElH) Exarrpl e 21}
25 8 - Bronospi ro[ cycl ohept ane-"' | -(3',4'-di hydro)qui nazolin]-2'" (1 H)-one
X, =CH, X2=CH, X3=CH, X4=C-Br, A:cycloheptyl, X=NH, Z=0O, Y=NH,

The title compound was prepared according to protocol A, using 4-phenyl-phenyl

urea (0.67 g, 3.15 mmol) and cyclohexanone (0.50 mL, 5 mmol, 1.6 equiv.) in

15  polyphosphoric acid (16 g). The aqueous layer was extracted with CH,Cl,/MeOH
(2/1). The combined organic extracts were dried over MgSQ,, filtered and
concentrated under reduced pressure. The residue was purified by flash
chromatography on silica gel (CH,Cih/MeOH: 99/1 to 90/10) followed by
recrystallization in toluene to give 410 mg (13% yield) of the titte compound as a

20  white solid. mp = 213°C
'H NMR [(CD3),S0) 6 9.25 (br s, 1H, NH), 7.62 (d, J = 7.4 Hz, 2H), 7.52 (d, J =
1.6 Hz, 1H), 7.42 (m, 3H), 7.30 (t, J = 7.3 Hz, 1H), 6.88 (d, J = 8.2 Hz, 1H), 6.83 L 3
{brs, 1H, NH), 1.84 - 1.79 (m, 6H), 1.63 (m, 1H), 1.53 (m, 2H), 1.30 (m, 1H).

25 Example 19 |
8'-lodospiro[cyclohexane-1-4’-(3’ 4’-dihydro)quinazolin}-2’(1'H)-one
X1=CH, X2=CH, X3=CH, X4=C-l, A=cyclohexyl, X=NH, Z=0, Y=NH.

The title compound was prepared according to protocol A, using 2-iodophenyt
30 urea (2 g, 7.6 mmol) and cyclohexanone (1 mbL, 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 MgSOQ,, filtered and

concentrated under reduced pressure. The residue was purified by fiash



The title conpound was prepared according to protocol A, usi ng 2- brormphenyl
urea (0.6 g, 2.8 mml) and cycl oheptanone (0.5 i, 4.2 nmmol, aggwj\f I n
- 30 pol yphosphoric acid (22 g). The aqueous | ayer was ext r act ed 00
CH2Cl Z/ MeCH (211). The organic extracts are dried over MgSO4, filtered and
~concent r #@e/073d crude material was purified by flash cREGERIBEHSADhy on
silica gel (CH2d 2/ MeOH :99/1 to 90P10) and the resulting powder was washed
with 1 6 SEP 2005 V\D 02/ 074754 92 PCTI EP02/ 03594 dii sopropyl et her The

2152170 AR DDEDR; WRR Bet A CRMOH b, Yo, lfO)'S qw@d”ﬂa? )
, 7.3
0 1 % &b%%@%‘ﬁf"zﬁ‘ﬁﬁ“ "‘"‘“‘%‘é‘é“éa‘i’(g}‘fg?’n‘f“‘% YD P ZNe Ermpoymt 5%

8' - Br onp- 4 whitetsplidpmpoT €98fehexane-1-4' - (3, 4' - di hydr 0) qui nazol i n] -2' (1' H)-

The L1l cANPEICRaESEIE PR TOn S N T2 ol -5 s % Bk & Fzaeny

urea (056 apZeBrmyppla, Ry Tbiieyd ghenanens, { 9;33)1/16 82 m. e!ifract L2

equi v. phosphori ¢ aci'd The aque vvi th
15 CHZCI Z/MEKD-HQBJ(II:) AH)he organic extracts were dried over MgS4, filtered
and- concentrated. The crude material Was purified by flash chromatography
on silica gel (CH2CI2/MeOH :9911 to 90/10) and the resulting powder was
washed W t gy o lgoﬂfopyl ether. The title conpound was obtained as a white
powder (O. Yoyield). np = 187-189C 20 1H NWR [ (CD3) 2S0] 8 7.85 (br
s, 1 H, NFW’-B?oﬁrbdpjro[ﬂ:yclobtﬂahb 14’3, 4 dibyddalquinazolin] '’ t‘lZH)-and) 7.14 (br

85 (ii,NJH)ng!“'zgﬁaﬁb‘bﬁsﬂrcgiﬁﬁ%é%ﬁﬁc&mu?yﬁQ‘-Nl-ﬁ)zh&, P& 48 (m SH. ),

8' - Bronospi rof bi cycl of 3, 2, 1] oct ane-2-4' - (3', 4" -di hydro) qui nazolin]-2"(1'H)-
one X, =CH, X2=CH, X3=CH, X4=C-Br, A= bicyclo[3, 2, 1l]octane, X=NH, Z=0O Y=NH.
The titl e dhepttlencompsupd eyas prepaced adcoling topostocol AAusing 2drdmbphenyiheny |

urea (0.6 g, 2.8 mmol) and cyclobutanone (0.25 mL, 3.35 mmol, 1.2 equiv.) in
polyphosphoric acid (22 g). The aqueous layer was extracted with CH,Clo/MeOH

15 (2/1). The organic extracts were dried over MgSO,, filtered and concentrated.
The crude maierial was purified by flash chromatography on silica gef
(CH,CloiMeOH :99/1 to 90/10) and the resulting powder was washed with
diisopropy! ether. The title compound was obtained as a white powder (0.03 g,
4% vyield). mp = 203-205°C

20  'H NMR [(CD3),S0} 8 7.93 (br s, 1H, NH), 7.80 (br s, 1H, NH), 7.50 (d, J = 7.7
Hz, 1H), 7.47 (d, J = 7.7 Hz, 1H), 6.95 (t, J = 7.7 Hz, 1H), 2.46-2.39 (m, 4H), 1.86

l. (m, 2H).

Example 21
25  8'-Bromospiro[cycloheptane-1-4’-(3’,4’-dihydro)quinazolin]-2'(1'H)-one
X4=CH, X,=CH, X3=CH, X3=C-Br, A=cycloheptyi, X=NH, Z=0, Y=NH.

The title compound was prepared according to protocol A, using 2-bromophenyl
urea (0.6 g, 2.8 mmol) and cycloheptanone (0.5 mL, 4.2 mmol, 1.5 equiv.) in
30 polyphosphoric acid (22 g). The aqueous layer was extracted with CH>Cl,/MeOH
(2/1). The organic extracts are dried over MgSQ,, filtered and concentrated. The
crude material was purified by flash chromatography on silica gel
(CH.Cloa/MeOH :99/1 to 90/10) and the resulting powder was washed with



30 urea (0.6 g, 2.8 mmoi) and bicycl d[ 3. 2. 1] oct an-2-one (0.55 g, 4.47 nmol,
1.6 equiv.) in polyphosphoric acid (22 g). The aqueous |ayer wagg rZﬁtﬁt ed
with CH2CI 21MeOH (2/1). The organic extracts were dried over l\/gS
filteredygndorgencentrated. The crude material was purifi Eg @i, g@gﬁg

chromat ography on silica j 1 6 SEP 2905 WO 02/ 074754 PCT/ E)r 8 )4~ 93 gel
(CH2C1 2/ MeOH :99/1 to 90/10) and the resulting powder was washed wth

dii sopropyl ether. The title conpound was obtained as a white powder (0.003
g, % yuchisdpropyp ether7 @he7 e 'cimdrnd( ®8s)atdeIned s R wihite |§owde|H(0 N g, 7.48

e o O S I
e ‘;QNMﬁgcg)gsdr}za 7i8Hor 8N 40 2L 7 3437 11y, 354 b dHn, 128,

6',8' - D| cHVid), dSEBr(d[ de@HzaﬂH)lﬁ@G (63", 4'7- 8l one) qugmzm '(mk )fla.m one

X, =CH, X2=C.d =C- O, A=cycl ohexyl, X=NH, Z=0O, Y=NH ution of .
Exanpl & 7 1(1@)@'“22@ 1§64mnﬁi'l|)) i n di net hyl f or mam de (2 mL) was treated with"
N-chl orosuccinimde (80 ng, 0.6 mol, 1.5 equiv.) at 60C overnight. 15 The
reaction m xture was concentrated then purified by flash chromatography on
silica geIEg%_ﬁré 22MeOH : 100/0 to 90110) and reverse phase HPLC (C18

col um, radi ent of acetonitrile in water : 50/50 to 95:5) to give the

title comporbieme-4methyispicaicyalohmang-3143)(3’ Apdihyziremuinampiin] (KHE) 8
7.26 (m IZ%Q 7.19 (br s, 1H NH), 7.10 (m 111) 5.80 (br s, 1 H 20 NH),

1.97 (m ,_1.82-;.57(m 7H, 1.29 (m 1 . Exanpl e 25
8" - Chhor 0-X5/=0H ISBH X SCH ORE2CIBY, J\"4-m(ei3nysl %P;cldhax rwr@a@ yanHE (1'H) -
one 25 ' X, =CH, X2=C-1, X3=CH, X4=C-d, A=cyclohexyl, X=NH, z=0 Y=NH To a

solution of Exanple 7 (5 g, 20 mol) in trifluoroacetic acid (25 m.) were i}

subsequent and, sul furi ¢
Subseauentiie HE BBl pHISRHE BRI b el 6 SBbearn ST L ploRaBnSH)
concentr atmdaqe aiRflez. srmﬁmTrﬁ@nar 2sfigthglcytRheXahohe (Bi4hImr OB afaoR N2
washed twice wth water e reaction mxture was concentrated and purified
by flash equiv.) in polyphosphoric acid (22 g). The aqueous iayer was extracted with
15 CH,Cl,/MeOH (2/1). The organic extracts were dried over MgSQ,, filtered and
concentrated. The crude material was purified by flash chromatography on silica
gel (CH2Cl/MeOH :99/1 to 90/10) and the resulting powder was washed with
diisopropyl ether. The title compound was obtained as a white powder (0.11 g,
11% yield). mp = 187-189°C
20 'H NMR [(CD3),SO] & 7.85 (br s, 1H, NH), 7.44 (d, J = 7.8 Hz, 1H), 7.31 d,J=
7.8 Hz, 1H), 7.14 (br s, 1H, NH), 6.89 (t, J = 7.8 Hz, 1H), 1.75 (m, 4H), 1.56-1.43

(m, 5H), ), 1.85 (d, J = 6.2 Hz, 3H).

hiid

Example 23

25 B'-Bromospirofbicyclo[3,2,1]octane-2-4’-(3',4’-dihydro)quinazolin]-2’(1'H)-
one
X1=CH, Xz=CH, X3=CH, X4=C-Br, A= bicyclo[3,2,1]Joctane, X=NH, Z=0, Y=NH.

The titte compound was prepared according to protocol A, using 2-bromophenyl
30 wurea (0.6 g, 2.8 mmol) and bicyclo[3.2.1]Joctan-2-one (0.55 g, 4.47 mmol, 1.6
equiv.) in pdlyphosphoric acid (22 g). The aqueous layer was extracted with
CH.Cl/MeOH (2/1). The organic extracts were dried over MgSO,, filtered and

concentrated. The crude material was purified by flash chromatography on silica



chromat ography on silica gel (CH2CI 2/ MeOH 97/3) to give 4.5 g (73% yield)

of the title conpound as a yellowi sh solid. np =261 C1 6 SEP]IZ—E%W
02/ 074754 PCT/ E, P02/ 03-91 94 1H NVR [(CD3)2SOQ 8 8.64 (br s 7. 64

(d, 3 %%ih 7 56 (d, 3 1.0 Hz, 1 H, 7.22 (br Spdykhyles 176 -

1. 59(m 1.25 (m 9’13 . Exanple 26 5
8' - Chl or 0- 6' - phenyi Spl ro[cyC| ohexane- -(3', 4" -di hydro) qui nazolin)-2' (1'H)
- one X1=CH, X2=C-phenyl, X3=CH, X4= C— CI A—cycl ohexyl, X=NH, Z=0O Y=NH A

sol ution obeE(@HRCR/MEBOHRIR/ o 90/19) raml Jhe Iﬂesdllm?é fuowdyrnwas ct@aérf’edm.th was

10 treated Wlth N-chl orogsucci ni m de ( ny, mmol, 1.5 equiv.)

over ni ght . Wfpea'c?ﬁhSﬁ %U?éqmgowm]w@ﬁtwamdt%ﬁ white Ppwebﬂ)ﬂﬂ@s@
chronatogra}ghywﬁﬂ 2|(7% CH2Cl 2/ MeOH: 99/1 to 90/10) to give the title
- conpound as a te %yield). nmp = 226C 1H NWVR [ (CD3) 2SO 8 8.50

(br s, 1 H‘Hl‘ﬂh‘MR Kfﬁi&)z(SD] d 7:92 (sr ls+z1H2Mh|7) M‘@ dSJ =1Hy, Hz,hl#_’}-l_lg,- F644 gbr & 1,
744( 1 H "NH), 1.88-1.22

(m 109. Ek'aﬁ{i‘l‘)e 7239 édmtﬁ%?dﬂa 1'11)3@:%'&%# 7 (»’[uﬂz [t biheR3Betd, J 4'13.835.74" - d

i hydr o) qui (paz 3=CH, X4=C-Cl

A=cycl ohex‘fﬁ ﬂ_'klﬁ 12'2%18\#‘%&% g@l)%o'?jo? %(I%Igﬁp"gy% ?éobgzdm %F&qﬁ%'l ) in
di met hyl f onregvrale414§.01. mg)(rrqu treated with N-chl orosucci nimde (300 ny,

2.24 mmol, 1.1 equiv.) at 60C'25 over ni ght. The reaction m xture was
concentrated and purified by flash chromatography on silica gel

(CH2Cl 2/|vegg: ;ﬁg/é!to 90/10) followed by recrystallization in toluene to
give 76 ny terd) of the title conpound as a white solid. np = 226C1H

NVR 9 )
N 87[(%3% %S@]-Dﬁ:tﬂo?@s7|$-b6[®clﬁl)mékam—4 q39, ﬁ-ﬂhiy&oh)&ui‘ﬂaz@ﬂhz 2&1&% 6% 36 (

1:H. 1 Exé‘rrp@bl 22=@- Cbﬁéﬁﬁﬂ @(%thAGWQIQi‘[WbIXﬁMﬂIZH@-Y NH
-4'-(3,4"-di hydro)qui nazolin] 1 6 SEP 2005

A solution of Example 7 (100.2 mg, 0.4 mmol) in dimethylformamide (2 mL) was

treated with N-chlorosuccinimide (80 mg, 0.6 mmol, 1.5 equiv.) at 60°C overnight.
15 The reaction mixture was concentrated then purified by flash chromatography on

silica gel (CH,Clo/MeOH : 100/0 to 90/10) and reverse phase HPLC (C18 column,

gradient of acetonitrile in water : 50/50 to 95:5) to give the title compound as a

white solid (48% yield). mp = 245°C

'H NMR [(CDCls] 8 7.26 (m, 1H), 7.19 (br s, 1H, NH), 7.10 (m, 1H), 5.80 (br s, 1H,
20  NH), 1.97 (m, 2H), 1.82-1.57 (m, 7H), 1.29 (m, 1H).

Example 25
8'-Chloro-6"-iodospiro[cyclohexane-1 -4'-(3',4'-dihydro}quinazolin]-2'(1’H)-
one

25 ~ X3=CH, X2=C-I, X5=CH, X4=C-Cl, A=cycichexyl, 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 mmo!, 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,Cl,/MeOH : 97/3) to give 4.5 g (73% yield) of

the title compound as a yellowish solid. mp = 261°C



WO 02/ 074754 PCT/ EP02/ 03594 95 2'(1'H)-one X =CH, X2=C-phenyl, X3=CH,
X4=C-d, A=cycloheptyl, X=NH, Z=O Y=NH A sol ution of Exanple 5 %]S':'Eg BB?
0.49 mmol) in dinethylformanmde (2 nL) was 5 treated with 1 !

N- chl or mde (75 ng, 0.56 nmml, 1.1 equiv.) at 60 nj.ght. Thé
reacti ﬁﬁrﬂgﬁ)ﬂyfé was concentrated tgﬁn purified by flashgc%lf%'ﬁ)g?%g‘raphy on
silica gel (CH2CI 2/ MeOH : 99/1 to 90110) to give 158 ng (95% vyield) of the
title conpound as a yellowish solid. np = 201C 1H NMR [ (CDCI 3] 8 7.51-7.41

Em Gt?)’ %ﬁméfnoékﬁzsoﬁ 8.64%brs, 1HININD7 62850 29 F+ 4, A58 a1y L1 43

8' - Chl oro1eHzretHth:m (b ; it it ain @6 11469 (ra37HY +dgl(wdrzﬂ>zqqlmgﬁln -2'(1'H
)- one 15 X =CH, X2=C-CH3, X3=CH, X4=C-d, A=cycl ohexyl NH =NH A

solution of Exanple 14 (350 ng, 1.51 mml) in dinmethylformam de (7 nL) was
treated V\E;‘#ﬁg%orosucm nimde (305 ng, 2.3 nml, 1.5 equiv.) at 60C

over ni ght ction m xture was concentrated and purified by flash 20

chr on#t og8'ahloror6'sitié myls pirof¢ 2 idBleRaive A4 (I I HihgdPE Gk Ahazdiig)-Rq3 H)-i ng
solid was triturated with nethanol to give the title conpound as a whit
solid (289€yield). np = 266C 1H NVR [(CD3)2SO 8 8.23 (br s, 1 H NH), 7 11

(200, TSRz Copperth, Mo 302265, Aotoresdl X-RrCLGTv ARy 251 (m
8 ChI oro 6'-(3-pyri dyI )sp| ro[cycl ohexane-1-4'-(3',4'-di hydro) qui nazolin]-
7-0, VoNRFOEROLESHIRS 38 (352 MG E %qﬁﬁ@?@ethyﬁ%&,%%ed L) was
(0 24%,  PERE “C'?Bt%%*.ﬁ? eGP S Ac T S P or S P
car bonat eThé réaction mbttarerivasranceasraledbthSnFb@efal ¥ R_hHIGRhtESTHIRYAAH 03594 3
90 silica gel (CH2Cl/MeOH : 99/1 to 90/10) to give the title compound as a white

solid (41% yield}. mp = 226°C

'H NMR [(CD5),SO] & 8.50 (br s, 1H NH), 7.68 (d, J = 7.3 Hz, 2H), 7.60 (s, 1H),

15  7.56 (s, 1H), 7.44 (t, J=7.1 Hz, 2H}, 7.34 (m, 1H), 7.15 (br s, 1H, NH), 1.88-1.22
(m, 10H).

Example 27

8'-Chloro-6'-methoxyspirofcyclohexane-1-4'-(3’,4'-dihydro)quinazolin]-
20 2'(1'H)-one

X3=CH, X2=C-0-CHj, X3=CH, X4=C-Cl, A=cyclohexyl, X=NH, Z=0, Y=NH

Tntgat”

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.Cly/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"-phenylspirofcycioheptane-1-4’-(3’,4’-dihydro)quinazolin]-



degassed by bubbling nitrogen for 30 m nutes and tetrakistriphenyl phosphl ne
pal |l adium (60 ng, 0.05 mmol, 0.04 equiv.) was added. After heati nb t 5 PS00S
overnight, the m xture was concentrated under reduced pressure, triturated
wth watwh @Réki!tered. The resulting solid was trituratgérsebirngdhyl
acetate, filtered and 5 purified by fésash chromat ography on stlica gel
(CH2CI 21 Et OAc : 80120 to 50/50) to give 140 ng (30%yvyield) of the title .
conpound as white solid. np = 246C 'H NWR [(CDS)ZSO] 8 8.93 (br s, 1H, NH),
855(m 2H’(1TBl)}ome(m 1H), 7.71 (d, J 15Hz 7.65 (d, J = 1.5 Hz, 1

7.4 7, 1.77
1, "1 63 (RO G b Xe5pp, =G L Aoy !@ev&v@%&ﬁ%%@%w (m
8 _ Chl or o- 6' -(4-pyridyl)spiro[cycl ohexane- 1- 4 -(3', 4" -di hydro) qui nazol i nj -
*2' (1'H)y-one X1=CH, X2=C-(4-pyridyl), X3=CH X4= C—Ci, A=cycl ohexyl, X=NH,

Z=0, Y=NH 'Asoidion @Lﬁp@ngleoa (@50Emg.nﬁixl49 mﬁlc(lblrsdgnethyﬁomnawde (2 mL) was
di met hylf b t d | b
(022 55 1 R wIR BinofEuscliaidel (27 ma,cBul sk ohY oPaubass SR

carbonat e (dvepnighl.. THee rébifioh emiReire dRESS §6ﬁ?é}ﬂr5}%bltﬁé’|§1 thﬁtg(ge%ﬁéslgo 04

m nut es and tetrakistri phenyl phosphi ne 20 pal | adi um (60
equi v.) vvastHdméﬁDgrgphyéDnlmIaIa gr) (CH.ChiMebHt 99@ht0 9@/“8) tD giver £58\ag (95%

d d d hyl
Chen pur i 1 0aeRgrine @l CimpRRE 5 g R L ol hg st 2016001 21 1 e 801 20 to

CH2Cl 2/ MeOHY isv f QPqund
white solid. n'\@z ‘33%%%’_@31215 ?;5‘2"37&% @N@?(@%g&zﬂrg’gg Q’t?’? "1 ﬂ'? ?\ﬁ)%,‘
8.59 (d0 J 206.(h, 4H), PAV-1.2380M,BH)2 (m 4H), 7.22 (br s, 1 H NH, 1.99 -
1.77 (m 6H), 1.65(m 1H, 1.54 (m 2H), 1.31 (m 1 H. Exanple 32 30
6"t (4-Car boxyphenyl ) - 8" - chl or ospi ro[ cycl ohexane-1-4'-(3', 4" -

di hydr o) quig @bgz (I H) -one X1=CH, X2=C-(4-carboxyphenyl), X3=CH,

X4=C-d , A— , X=NH, Z=O, Y=NH t 16 SEP 2005 WO 02/ 074754

PCT/ EPO2/ 0%&Ehloro-ﬁ'-methylsplro[cyclohexane-1 -4’-(3’ 4'-dihydro)quinazolin}-2’(1’H)-
one

15 X4=CH, X;=C-CHj, X;3=CH, X4=C-Cl, A=cyclohexyl, X=NH, Z=0, Y=NH

A soiution of Example 14 (350 mg, 1.5t mmol) in dimethyiformamide (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 (CH2Cl,/MeOH : 99/1 to 90/10). The resulting solid

was triturated with methanol to give the titte compound as a white solid (28%

{ yield). mp = 266°C
'H NMR [(CD3)2S0] 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'-Chioro-6'-(3-pyridyl)spiro[cyciohexane-1-4’-(3’,4’-dihydro)quinazolin]-
2'(1'H)-one
X1=CH, Xo=C-(3-pyridyl), X3=CH, X4=C-Cl, A=cyclohexyl, 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 mmal, 1.2 equiv.) and

a 2M aqueous solution of potassium carbonate (1.5 mL). The mixture was



97 To a suspension of Exanple 25 (1 g, 2.8 mml) in dinethylformamde (10
m.) were subsequently added 4-carboxyphenyl boronic acid (0.55 %573 F?% o
1.2 equiv.) and a 2M aqueous sol ution of potassium carbonate ( E

m xture 5 was degassed by bubbling nitrogen for 30 m nutes and

t et r aki syHlgpirenyd phosphine palladium (120 ng, 0.1 mol, PePipeGossys ) wWas
added. After heating to 90C for 4 hegirs, the m xture was corficentrated under

reduced pressure, taken into ethyl acetate and washed with water. The
aqueous |l ayer was acidified to pH 2 and extracted with ethyl acetate. The

organi c | alegasaed mobubblingt mittogedeforr 30iunipditdd) gode sstrald@stiiphanylphosbiiifei t s

| d fil Th | i d fied by flash
chr omat ogriRGEA P, Tia G5 e Coafeants) wassasesds rpanactod8 G

o e TR AN 008 e g, Y5,

Hz, 2H), MwaBsr add fitered Thermsultig sdudﬁﬁ)aé tritudatad Wwith &thy! acélpte, ?llt%ed and 1 |‘|)
7.20 1
1_ 32 E 1pq10t‘%d|g(yaﬁ%sfrbl_%@matography on S(Illca ge‘a_ll) (CH2C|2/E€(5T}\C B‘EPIZO to 50/&0) to

di hggrg?(rqw?%gglgﬁ?xs@ﬁ ﬁE@ongpéZBfPﬁE%@a%nﬁga%e‘?@T%gP oxyéhe ?) X3=CH,
>2(4scﬁwgo| )A Mmmﬂer?d)gi%ngggzeﬁs 1¥mejr<855§rﬁx$ggnﬁseq? E?M’e(cw:él g,
3-car boxyphér\'gﬂ )eﬁ&i’) Gsbqu:défsB QH)37 48 (deoV = &025&Hézm|ﬁ9ﬂ)13rﬁgl'& 2M .

T : .
aaueous SOIHINA P12 AP BB2S BT S4BT SRUEEAMES denssed o
(120 @, 0.1 mmol, 0.04 equiv. ) was added. After heating to reflux

overni ght, _the m xture was concentrated under reduced pressure, taken into
di chl or oneEX2MPle 34 washed with water. The aqueous |ayer was acidified to pH3

Colid m SOl bbb BERIRRE " '

[(m)zsqzmmom,(br s 1 H, OH) 8 54 (br s, 1H, NH) 8.14 (s, 111), 7.92
gt ’ 1J H,: ’ X1 CH X;—D-C (4- pyndyl) X3—CH X4 C- Cl A“@ycloaegy?l X= ?\ISH(mOZ{_(D—Ni-i?' 17 (br
15
To 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, 0.05 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/EtOAC : 80/20 to CH,Cly/MeOH : 97/3) to give 40 mg (10% yield) of the
title 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, Xo=C-(4-carboxyphenyi), X3=CH, X4=C-Cl, A=cyclohexyl, X=NH, Z=0,
Y=NH



NH), 1.89 - 1.78 (m 6H), 1.64 (m 1 H), 1.55 (m 2H), 1.32 (m 1 H. 5

Exanple 34 8' -Chloro-6'- (|l 1 P 2005
H-i ndol - 5-yl } spi ro[ cycl ohexane-1-4' - (3", 4' -di hydr o) qui nazol i n] - ?E M-one

X1=CH, X3yo6zéneql -5-yl, X3=CH, X4=C-Cl, A=cycl ohexyl, X=Ndrm#eDo3zs6z\H 10 To
‘a suspension of Exanple 25 (0.5 g, 1.¢4 mmol) in dinethylfornam de (5 nl)

wer e subsequentl|ly added 5-indol yl boronic acid (0.26 g, 1.6 nmmol, 1.2 equivVv.)
and a 2M aqueous sol ution of potassiumcarbonate (1.5 nL). The m xture was
degassed by bubbling nitrogen for 30 m nutes and tetrakistriphenyl phosphi ne

Ei'ﬁ'r;?i?igﬁ[” Bra Hentodin M xafolizs 4 208 dLit frndhhBoatinida Bid o
Ur i ed by e R oS prg TP, af B TR e Tahol 2 o

gi ve 210 mgauiw4oand aelM)agequseselution Qfmqbwmammmam Eohild. The muxﬁiéc H
NVR [ (GD3) 2501, 8 .11,

7.56 ( Hﬂasﬂ%‘-‘as§e‘ii’y(*{i‘bb§ ihg ’E%Wr%g for% 'rﬁﬁeﬁgn# téga'f'%ﬁpbﬁwlpg' gﬂﬁ'o@ 1
H, 6.47 (Eéllédiuﬂn (H'QO rhb') O 11m%%l 01)47§q&1m) wasladded. #ftdrReatingto 9b°E8%of B

2H), 1.32
8' - Chl or o- ou(sz-tbgrmu@urpswasoqmrwmmﬂ gedyced 4Dre$BUI§zdtak)eq|U|mmmhyh nj -

—_ h —
720, Vend PRGHE anG ety L s Tiie Goiiegls (aven iar iR B o8 5o an
(5 m) wasexrasted Wit ethyYatetatel %eQﬁrg%nQVlbyéb’ agl é&c@hﬂﬁlé@uhaer reduce

tetrah%félrofuran (60 L, 30 30 nmol, 23 uiv.). The m xture was degasse

bubbl i nPressyen 19 orthird of !tmvetum%lmdt taradti Sl repiiting Isofid syds pelified Ibydi um

et 1 Ponai Tas PRiarattopfamh bl stisthde G AT 506 S5 ahive 250 mo 5

n) were agﬂm Jné}&)@rthléecﬂteétgnfa@uﬁ@gswﬂteﬁsam mp h%dé@cOZ/ 07475 1 6 SEP 2005

4 PCT/ EPO2 m Xt ure was ut ed di chl oronet hane and washed t hree
times with MMNMR [(CDreSE]§ati.851(hyer 1Mp®H) oB.S8(br at €id, Nitje7. QBe(dudendBm essure

% oSy, BBt AEMESHRL s £ AL AR it 1

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), Xa=CH, X;=C-Cl, A=cyclohexyl, 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 agqueous 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
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1.50 (m
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copper (1) degdsd@d (30 bupblifly Initrogén for @D mnutes) andr etrakifidgheryipRospiaaé i Ng

to 80C ov

15

20

25

30

ui nazolin]-2"(1"'H-one X1 =CH, X2=C-(3-di met hyl am noprop-1-ynyl),
C-d, A=cyclohexyl, X=NH, Z=0O, Y=NH 15 To a suspensi on of Exanple

"HINMIRI{{6D))3S0F8/ 13 I0i (®F 821K OH),B. SHB(R s, submqwmm Ys.afdpd 92

uiv.), toluene (10

(B AR SBhaT of S od sl Bt iy 2k 7caion o). & b7 (drsad 1. 0. 05
MR AT R PO S B Rl 5,

| "alefate and ation of 20
ric acid. The aqueous |ayer was basified to pH 9 and extracted

vm'ts et hél gcet ate. The conbi ned extracts were dried over sodium
ted under reduced pressure and to give 60 ng (13% yield)

B TR TR By IPEIIE B et #3354 o inisigl

s, 1 H N@(1'B)-éfe(s, 2H), 2.24 (s, 6H), 1.81 - 1.72 (m 6H), 1.62 (m 1 H),

%Dﬂ%)%ﬁ(ﬁd&k% 5%%%‘?@'5&%&’@9@%%%%@2@ YeBH 4' - 30

ui nazolin]-2' (1 H)-one X =CH, X2=C-(3-nethyl am noprop-1l-ynyl),

C-d, A=cyclohexyl, X=NH, Z=0O, Y=NH 1 6 SEP 2005 WD 02/ 074754 100

G%Q%uﬁpeasml MIEmmpie B8018 g, 354 (Am3I)dn dimetiigiRimnanide (5 mL)

ormam de (3nL) were subsequent|ly added N-nethyl propargylamne (0.1

were subsequentynadded SandglyibaraRicari. 26 Gurigh Mmal, de2ieaujv.) Ind

ernlg the mxture was diluted w
palladium (60 mg, 0.05 mmol, 0.04 equw) was added. After heating to 80°C

overnight, the mixture was concentrated under reduced pressure, taken into ethyl
acetate and washed three times with water. The residue was then purified by
flash chromatography on silica gel (CH,Cl/EtOAc : 80/20) to give 210 mg (44%
yield) of the title compound as white solid. mp = 257°C

"H NMR [(CD3),S0] 5 11.12 (br s, 1H, NH), 8.40 (br s, 1H, NH), 7.83 (s, 1H), 7.56
(m, 2H), 7.44 (d, J=8.0 Hz, 1H), 7.39-7.36 (m, 2H), 7.11 (s, 1H), 6.47 (br s, 1H,
NH), 1.89 - 1.78 (m, 6H), 1.64 (m, 1H), 1.55 (m, 2H), 1.32 {(m, 1H).

Example 35
8’-Chloro-6'{2-pyridyl)spiro[cyclohexane-1-4'-(3’, 4'-d|hydro)qumazolm]-

2’(1’H)-one
X4=CH, Xo=C-(2-pyridyl), X3=CH, X;=C-Cl, 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 pl, 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 80°C overnight, the

7. 5.0, 1.0 Hz, 1 H),
He, 1H), 7.32 (m 1 H)B SEP W5 (br
1H, 1.56 (m 2H), 1.32 (m 1

)



di chl or onet hane and washed three tinmes with water. The organic | ayer was
dried over sodiumsulfate, filtered, concentrated under reduced pressure
and purified b I ash chr omat ography on silica gel (CH2C 2/ MeCH : 1984Rp

10 CH2Cl 2/ Né‘b‘lmﬁrl 96/3/1) to give 40 ng (25%vyield) of Pcn*e:mrzmm hiy
conpound as a sol i d rrp 188C 1H NIVR”P(CI)S)ZSO] 8 8.62 (br s; 1 H NH),

7b33(s 1 H), 7.32 (s, 7.19 (br s, 1 H NH, 3.50 (br’s, 2H), 2.35
6
( r iS Exarrp )étﬂ%8w8a% afﬁljt%glowﬁﬁ%crﬁ?@%émﬁy% %’% 5 én?aasjm%rﬁie‘rfrbeztmes jw:ﬁ1 mgzmar

- car bonyl ) plibayryanic layer wed sobencemérated under reduced pressure and purified by flash

4' - -di hydr ui nazol i

X2= c-(4 (4- FR %fma%%ra@éwa% E@Li’ 9@2%‘5@%‘}? ngPe"rﬁ/r w%%e've)éé@@(?"/ozmeld) of
A=cycl ohexyihe pid\td d mgi on of Exanple 32 (100 ng, O0.27
mmol ) in to% t?ene még@rd%s'ﬁ"&adg@e?ﬁhl%gﬁy chloride (0.03 nm., 0.4 nmol, 1.5
equiv.). sm&marmmmmxmmm e avidy 7.45 (éd,| L sf@mam@um at(tnen twice
concentrated under_re press nd 25 taken into toluene

resul ting sér%l(m @*ﬂb%ﬁ&d(é"iﬂ 5&3‘%@3733 (e Flk?’l)ra7m'2r"|éb(@ thNH)o 54
nol , 2 equi hy lapi per 0 3 1.2 equiv.).
After stirri \r%))o‘\eggrﬁngw) %{hgee (ﬁ‘?x‘fﬁf'ﬁ%é @T'd 81‘1(382&&1[, di chI or onet hane and
washed twice with water. The organic layer was concentrated under reduced

pressure and purified by flash chromat ography on 30 silica gel (CH2Cl 2/ MeCH
: 9713) to EXempie I8y (16%yield) of the titlie conpound as white SO|Id

: np
7 237&1’0 ! ByCnldy/SStimayiamingproe b bl lyginbSand- 4 24 45, 205

3.60 (br mdmdmquam.ﬁpeqrmsdném 1 6 SEP 2065 PCT/ EPCP/ 03594 (br m

4 2.67 (br 9 6 m 2H), 1.31
(2 1 H. ( aﬁ%ﬂe ggCg(B—drmethylammo(pmp 1|:3nyl) X3=C$-l X4-C cl, A-cyclo(hexyl 7

8' - Chl or o- 6 thyI am no- pr opyi car boxam de) phenyl | -

spiro[ cycl o xarie 1 ’4 - di hydro) qui nazolin]-2' (1" H) -one

15 To a suspension of Example 25 (0.5 g, 1.4 mmol) in pyrrolidine (10 mL) were
subsequently added 1-dimethylamino-2-propyne (0.170 mL, 1.6 mmol, 1.2
equiv.), toluene (10 mL) and tetrakis(trrphenylphosphine) palladium (80 mg, 0.07
mmol, 0.05 equiv.). After heating to 45°C evernight, 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 exiracts 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 {(CD1),S0} & 8.63 (brs, 1H, NH), 7.37 (d, J=15Hz, 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)jquinazolin]-2’(1'H)-one

X1=CH, X5=C-(3-methylaminoprop-1-ynyl}, X3=CH, X4=C-CI, A=cyclohexyl,

X=NH, Z=0, Y=NH



=CH, X2=C-[4-(3-Ndinethyl am no-propyl carboxam de) phenyl ], X3=CH, X4=C

X=NH, Z=0O, Y=NH 10 To a suspension of Exarrpl e 32 6 3EP220060,
0. 33 mol ) in t ol uene (3 nL) was added thionyl chloride (0.04 nm., 0.5 nmol,
1.5 equwo §2/07T13@ resulting m xture was

CI A=cycl ohexyl ,

concentr
nm.) was

addedtnethylamne(OlrrL 0.54 mol, 1.6 equiv.) :and

3d|nethlamnoprop amn 0.037 mL, 0.26 rrm)l 0.8 equiv.). After 15

stirring!®ers tﬁm@

Lot ce o ihelRbAEy e f.ﬂlﬁgﬁﬂﬁﬁ%@?@' I @t B JR) & Bl S

di chl or ogfetHysaraineT (e nalon®i merbl, ddgequiv. ) THeaalitture veas eireiRsedt Bshbinger

r educed

solid. nptragesfer 3@ miputeerhep

pressure to give 40 34% yield) of the title conpound as white

b@tqrpgeeylebogvmaelnﬂ"amm (20909(0.025 = 8 5

heated to refl ux ppygrpph@ghdey then
ated under reduced pressuretooTo the resulting solid.in toluene (2

& (Qs9.d)-5 mermgh) ip Hi"aemwf@rmm!ﬁar(éndﬂdvms hed

o vimfist: 9105 efa g cperl) iofid 1o g 1 omdty Q.02 oy Rk, (g

6H), 1.92ddedl. Aftermhe@ting 106BAD SkdrnightS4them mixdie Wwas2 dimdted With 25

Exanpl e 40
8' aghpl gr@cbvorqmev@nﬁranwiaﬁpetamm tipag iy waleint bie )graania layer wes dried

xaLo: [ a- el sile: Mcrey SPREG a8 el eflybpa RisSee dpd dlioa

A=cycl OhwylﬂasPh—Nl-bhraﬁﬁtogfaNHyBO o esittss pegeil oNCH, CEARIEDH : 3296K50 0. 4

mol | n
equi

concent r
PCT/ EPO2
triethyl

(0.04 ni,

concentr
alNagqg e(c))éj 9&@&{80 f hydrochloric acid. The 5 aqueous | ayer was
basi fi ed\™® % ract ed twice with dichloronmethane. The conbi ned

orgayy c

(56% vyie

20

25

30

t ol uene ;_V 96 added t hi onyl chlé)rlde (0,03 nL, 0.41 mol,

CirelMMeQH/NHsOR x9§/r3é1l/\/§ég“’ﬁe‘&@ éﬂgt(85 reeyield) olothestitte compeund
der d pressure. To the 1 6 SEP 2005 WD 02/ 074754

71%%%)18 ?gg‘g‘ﬁ“l ng solid in toluene (3 nL) was added

0. 32

extracts were concentrated under reduced pressure to give 100 ngy

| d) of the title conmpound as white solid. np = 234C
Example 38

8'-Chloro-6'-[4-{4-methyl-piperazine-1-carbonyl)phenyl]spiro[cyclohexane-1i-

4'-(3’ 4’ -dihydro)quinazolin]-2’(1’H)-one

X=CH, Xz=C-(4-(4-methyl-piperazine-1-carbonyl)phenyt), X3=CH, X,=C-Cj,
=cyclohexyl, X=NH, Z=0, Y=NH

To a suspension of Example 32 (100 mg, 0.27 mmal) in toluene (3 mlL) 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
taken into toluene. To the resulting solid in toluene (2 mlL) was added
triethylamine (0.1 mL, 0.54 mmol, 2 equiv.) and 1-methylpipefazine (0.04 mt,
0.32 mmol, 1.2 equiv.). After stirming 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
silica gel (CH,Cl,/MeOH : 97/3) to give 20 mg (16% vyield) of the title compound
as white solid. mp = 277°C

1H NMR [(CD3);S0] & 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

0

&wmﬁ@:sszm]a@@zm 1F, NIGYIR 33 X5, 2114), 7-92 (e 101}, amigpstdy | ami ne
Aft er stirring overni ght, the m'xture was

AHeNMH)d3 Eﬁt(devQHh%%fﬁ bBoHB)L, Hatle - 1afit(magHRd1 ﬁ\ﬂn (ow 1), A.5%t er and



"HNWR [(CD3)2S0] S 8.54 (br s, 1 H NH), 8.44 (t, J =5.5 I-_lz , 7.91
(d; J =85 Hz, 2H), 7.79 (d, J = 8.5 Hz, 2H), 7.69 (d, J-= E‘Z%Séﬂ’zm
7.63 (d, J =1.5Hz, 101 H, 7.18 (br s, 1 H N9, 3.37 (q, J b
2H), 2. 45Wdordrs7s6-5 Hz, 2H), 2.22 (s, ©6H), 1.90 - 1.74 (m .65 (m.
1H, 1.54 (m 20, 1.32' (m 1 H. Exagple 41 (Pr&fm"”’g”

8' - Chl oro-6'-[3-(3-Ndi net hyl am no- pr opyl car boxani de) phenyl ] spiro[ 15

cycl ohexane-1-4'-(3',4'-di hydro)qui nazolin]-2' (1 H)-one X1=CH, X2=C-[3-(3-N
di met hyl an{bronpabpy2.6dr(bosadiie) Benl.FR (nKBHH,1.661a6; 18), 1540 ZHEXYE1

X=NH, Z=0, Y—l\g To a suspension of Exanple 33 (100 ng, 0.27 mmol?) in toluene
(10 nm) vvagm 39)-added t hi onyl chloride (0.2 n, 1.3 mpl, 5 equiv.). The
resulting m xture was heated to reflux for 2 h, then concentrated under
‘reduced pressure. To the resulting solid in toluene (10 nL) was added

tri et hyl anExange 89 m_ 0.54 mmol, 2 equiv.) and 3-di net hyl am nopr opyl am ne

(0.03 e After stirring fo the m xture was
concen{g_ at gd’%}'&(?f%'% P’Ff% @H‘%’!ﬁ'ﬁf@ﬂéﬂ%y'&ﬁﬂngaWP@W Ice with water
and a 1 N {9l daggtﬁ ous |ayer was
washed w t%sg? Ig‘g%{&a?tgﬂ.gag '%l e "agé‘ﬁ'éﬁ‘%bg"l IF(rq FBQS twice with

di chl or omeﬁ(huaﬁld XTHE-[ddfuN-dirdethylemino-propyeat oxaenide phrengt]t Xet@ld, Xy=Cer
reduced pregsure Y 3 ‘eld) of the title conpound as white
sol i d. rrpaz‘gafdckﬁ‘eg‘ ﬁﬁvipf['{%ré)gs b 860 (m 1H, 854 (br s, 1 H NH,
8.03 (br s, 1 H NH), 7.83 (d, J =7.5 Hz, 1H),778(d,J=8.0Hz,1H),

7.69 (d, J =1.5Hz, 1 H, 7.60 (s, 1 H, 7.52(t, J=7.5H, 1H, 7.17
(br s,1Q I—I'l’ol\lh-l)susseﬁﬁo('nrmf Exmple 32 (122 ing; 0.3 Mmol)ZH) to!u%né4(3( mL)6kas 1.85

02/1 0;27(52] p@%&@mgmﬂﬁw tﬁ%&] @& %ﬁig}gm'_q 1. % eqm\g) The resultilng mlsxltzﬁrelv?fgg o

8 ChI I -
" Rl Gln M YU S5 opag e agl pRuckERbhen | R tiane
X2 C- [ 3- (4remiting sglidpierteltiene- (2- mb) basydddeghieiesthylamii@=0H mid-0C5T8mmol, 1.6

e o b e e e b B8 . ol 8 BT
Fove 1o, SEPETE  AE HhAGR VRS, JRADS e g aie'and DBk b
with water and a 1N aqueous. solutlon of hydrochloric acid. The aqueous layer
was basified to pH 9 and extracted twice with dichloromethane. The combined
organic extracts were concentrated under reduced pressure to give 40 mg (34%
yield) of the title compound as white solid. mp = 232°C
20 'HNMR [(CD3),80] 6 8.59-8.55 (m, 2H), 7.90 (d, J=85Hz, 2H),7.79(d, J= 8.5
Hz, 2H), 7.68 (d, J = 1.5 Hz, 1H), 7.63 (s, 1H), 7.18 (br s, 1H, 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,
‘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 |
X1=CH, Xo=C-[4-(2-N-dimethylamino-ethylcarboxamide)phenyl], 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 (3 mL) was added
thionyl chloride (0.03 mL, 041 mmol, 1.0 equiv.}. The resulting mixture was

heated to reflux for 3 h, then concentrated under reduced pressure. To the



taken into toluene. To the resulting solid in toluene (5 m-) was added
triethylamne (0.1 nL, 0.54 nmmol, 2 equiv.) and 1-nethyl pi perazi he §0F 16%a
m., 0.21 mmol, 0.8 equiv.). After stirring overnight, the m xture was

di luted W4 R, disghl oronet hane and washed twice with water pciiigobsaRi ¢ | ayer
was 15 concentrated under reduced preggsure, taken into ethyl.”acetate and
washed with a 1N aqueous solution of hydrochloric acid. The aqueous | ayer
was washed with ethyl acetate, basified to pH 9 and extracted twice with

di chl or oneekalting sthid indohdeinee(d mlgamas added adethylaemine QONGE ALL, a8 8dmHRAlep

S ER r ordaa bsp Po
s by sgtind Gverignt. e mifluR® Was contertrtett qifidd wity MetiSrpmetiane® 17
H Ni—i)l, 3w Qv?shm;l iwlsg,wihl %thi:anldwa m—aﬁu?olm)scﬁlago%x &hhy?ﬁoc%g)ric Acid7Then
517 i Br o480k BYRE e PRSTGtitA B oY PACIeH dwiosnRy dishloremethane.
| oh A . 1 . . . o , ’ _
X22C 13 (o QR O e bt [ dndkEredficesf bresgure to
A=cycl ohexgive 1REMAY (26% yistd)laf 802 e sompepadsisomhitd s@lidimpe= 3349100 ny, 0.27 .

" M S ML 8 KT of s
1,044734
T | EP02) QB0 100 Fcu o h oo 4 oench S bRd et R SLE £5ded P

triet iyl amidg 708 (bms,, 1H), 194),B18Y (q2/ =636iHz, PHIND.4%- @) Jreté)s Haiznpeptpd (sami ne
(0.024 niL, 0.21

nmol .8 equivy.). After stirrin or 3 h, the m xture was -
concent r at @d). 1699 atlet? ?Wt ﬁHg&i bﬁ%%ﬂé‘bhbﬁé (Hhc?HMgs?v?eﬁ“N\Ho\.-e with water and 3
a | N aqueous solution of hydrochloric acid. The 5 aqueous | ayer was washed
with ethyl acetate, basified to pH 9 and extracted twice with
di chi or omeERample 81e conbi ned organi c extracts were concentrated under

reduced pressure to aiye 40 (40%yield) of the title conpound as white
solid. np &-6hlnroré- -W%g%gtbslqmm%pgynxisargqxqmpgemhﬁnyglsmrq[r, J=5.5

Hz, 14, §y9,§,hg%naa1 -ﬁ'-tﬁ’,4’-dihydro)quinazolin]-2’(1'H)-one
X4=CH, X»=C-[3-(3-N-dimethylamino-propylcarboxamide)phenyl], X3=CH, X4=C-
Ci, A=cyclohexyl, X=NH, Z=0, Y=NH

To a suspension of Example 33 (100 mg, 0.27 mmol) in toluene (10 mL) was
20 added thionyt 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

i

resuiting solid in toluene (10 mlL} was added triethylamine (0.1 mL, 0.54 mmol, 2
equiv.) and 3-dimethylaminopropylamine (0.03 mt, 0.21 mmol, 0.8 equiv.). After
stirring for 3 h, the mixture was concentrated, diluted with dichloromethane and

25 washed twice with water and a 1N aqueous solution of hydrochloric acid. The
aqueous layer was washed with ethyl acetate, basified to pH 9 and extracted
twice with dichloromethane. The combined organic extracts were concentrated
under reduced pressure to give 30 mg {30% vyield) of the title compound as white
solid. mp = 208°C

30 "HNMR [(CD3),S0] 8 8.60 (m, 1H), 8.54 (br s, 1H, NH), 8.03 (br s, 1H, NH), 7.83
(d, J=75Hz, 1H),7.78 (d, J=8.0 Hz, 1H), 7.69 (d, /= 1.5 Hz, 1H), 7.60 (s, 1H),
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).



ONH), 7.84 (d, J =7.5H, 1 H, 7.79 (d, J =80 Hz, 1 H;+7.70 (d, J =
0 Hz, , =2.0 Hz, 1 H, 7.52 (t, J =7.5 Hz, 118 SEP70m8
br s, 1 H NH), 3.39 (q, J 6.5 Hz, 2H), 2.42 (t, J.='6.5 Hz, 2H), 2.19 (s,
H, 1.8&oo0l74B4(m 6H), 1.65 (m 1H), 1.54 (m 2H), 1.8¢r(Er2askbd). 15
‘Exanpl e 44 103 : -

8' - Chl or ospi ro(cycl ohexane-1-4'-(3",4'-di hydro)qui nazolin]-2'(l"'H)-thione
X1=CH, X2=CH, X3=CH, X4=C-d, A=cyclohexyl, X=NH, Z=S, -Y=NH a) Preparation
of 2'.8"-dichlorospiro[cycl ohexane-1-4'{3 4'-d ihydro)quinazoline] 20

(i ntermd%@ﬂgsol ution of Exanmple 7 (51 ng, 2 mmmol) in phosphorus
oxychl ori contai ning Na2CO3 (32 ng, 3 mmol) was heated at 95C for

5 hours. /s"imﬂowﬂ{m-mawmémawmonygqam@m&mw&ﬁwﬁ&méﬂe vas

removed under reduced pressure. The crude product was used w thout

puri fi cat i loft -4 sihydre)quinazolind-21(1'Hivnp( CD3) 2SO 6 8.31 (br s, 1 H, NH),

7.28 , = 123 - J 8 1 7 t = 7.8 Hz,
L ( i gii?&ﬁf’@ﬁ&%ﬁ?%ﬁ?i{@"fﬁzﬂ!e"fﬁ)z%azﬁFﬁiét#?réb)
[ s [

2' ,g' -di chl oC?ospi rg'Fcym ohexane-|-4'- (3", 4' -di hydr o) qui nazol ine] (2 rmmol)
and thiourea (88 ng, 10.4 nmol) was heated to reflux overnight, cooled to

t . [ ' | ved OA d
washed seciof TSIt R EXRE e 106 g0 RAkcalanah BRsr oMbl o "1
SEP 2005 \4adea/thithybénibAle RETBERD20 A3HEbINAG equilg. PHEAE6 iRy FikEks Wiy €

dried over Na2SO4, filtered and concentrated. The crude material was

purif 18d Hieatedihreflywxdred hpuspiihes iwise sangegbrated upderorduand pPresare:aBhs) to
fford theg_ gitl d as ' sql i dp: (288 542 = 209:211. C5
"H AR [ (kg SRR 5 e Nesbipd’ SHi g shRene 1) P e il 5 2
7.9 Hz, Zriéthylamiab (Ot ndL,=0.549mbhiol, 2 dduiv.y 88 {methylpiperazine (0L028 mL, 85 -
1.51 (m 9%}92 1. 2_6&81&1) . Exanple 45 10 , _ '

8' - Chl or 0-3221 opmedi Rith@stuiiv-b[ Affer shenngn evemighy ghe amidurey avas) gillied: ofifthe]

X, =CH - X27fhhioiStacthiand® 2 wadhed ChREe*With Xl ArdWoidénicd ~Nyer was

15 concentrated under reduced pressure, taken into ethyl acetate and washed with a

1N aqueous solution of hydrochloric acid. The aqueous layer was washed with
ethyt acetate, basified to pH 9 and extracted twice with dichloromethane. The
combined organic extracts were concentrated under reduced pressure to give 60
mg (61% vield) of the title compound as white solid. mp = 207°C
20  "HNMR [(CD3);S0] & 8.52 (br s, 1H, NH), 7.76 (d, J = 8.0 Hz, 1H), 7.67 (s, 1H),
7.65(d, J=1.5Hz 1H), 7.58 (d, J=1.5Hz, 1H), 7.50 (t, J = 7.5 Hz, 1H), 7.32 (d,
K . 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-‘.l' -4’-(3’,4'-dihydro)quinazolin}-2'(1'H)-one
X1=CH, X,=C-{3-(2-N-dimethylamino-ethylcarboxamide)phenyl], X3=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 mL} was
added thionyl chioride (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



2',8' -Dichlorospiro[ cycl ohexane-1-4'-(3',4'-di hydro)qui nazoline] (2 mol)
and cyananide (3 g) were heated to 60C overnight. The nixture was oSt o
room 15 tenperature and water was added. The aqueous sol ution was extracted
W th CH &078@ organic extracts were washed with satur ap@g,ﬁgﬁg&(;gﬁ NaCl ,
dried over Na2SO4, filtered and conggntrated. The crude materi a

purified by flash chromatography on silica gel (cyclohexane/EtQAc: 90/10)
to afford the title conpound as a white solid (260 ng, 23% . np = 193-195C
20 'H NNRe[sgktiD@)szﬂid]inaommﬁ ((1Brmt)mfalaadd|¢d tr&tﬁﬁa(r’omeio 11n11:|, oY mmol2 (d, J
= 7.8 Hz

1.81-1. 57é‘E‘H’( %ﬁf’ 2 %"Eégw Emungef.@yl agyaﬁﬁﬁ)@%rr% 031 mmol, 0.8 edfiiv.]. Aker
8' - Chl or ost?mng%hsxw' ﬂﬁ'e“ﬁff)&bf L@gc&dm%ﬁ&@.@edl d’ilu}\é& “T dgdmwn?émane ang _

gui nazol i ne] = CH X3= CH, X4= exyl, X= NH,
N- O- CH3, washed Awicel \mthcmam’r and a 1N aqueous solution of hydrochloric acid. The

rol) G RO Wi SSTREMID SnibAEEIale, BHSHEE ok Dt S0 1SRG or | do
(710, 110 i h i ATt 3B sk bl 21t

heated to re x overnight, cooled to roomté&nperature and concentrated. The
mat eri al ua@erdmls:oedeﬂnessurétté)@veanﬂ ma 4@t well)aftthaltithe cormpound asaviite
aqueous 1 g,dSEP 20%}@ 02/ 074754 PCT/ EP02/ 03594 106 NaHCO8 and saturated
aqueous ic extracts were dried over MSOM, filtered and

trat i by~ fd

ST on gorf MR IECOLSBIER 35 Bhoy B WHY. €53 Rks Do TR AR R P Saatoon)
to affer dNH)eT BntCUeJc:omon 4 7a7wocu t,e—mm Ht 151)( 127@ (w,J 22% Hzthf;

113- 115c R [(cos 6H _NH) ,

7155 (0. 739 .d 7D WZot. 789 (L= e, BH1bi% 1B (begaT-N53:38 (@
SELR ol e A AR

1,48 (m 2H),1.542,0R), 1.3 mIfHpxanpl e 47
8' - Chl oro- 2' - di net hyl am nospi ro[ cycl ohexane-1-4'-(3', 4' -di hydro) -

15 Example 44 ]
8’-Chlorospiro[cyclohexane-1-4’-(3',4’-dihydro)quinazolin]-2’(1’H)-thione
X3=CH, X2=CH, X3=CH, X4=C-C{, A=cyclohexyl, X=NH, Z=5, Y=NH

a) Preparation of 2'.8'-dichlorospiro[cyciohexane-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,CO; (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] 6 8.31 (br s, 1H, NH), 7.28 (d, J = 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-dichlorospirofcyclohexane-1-4'-(3' 4'-dihydro)quinazoline] (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 NaHCO; and saturated aqueous



qui nazoline] Xl= CH X2= CH, X3= CH, X4= C-d, A= cyclohexyl, X= NH, Z =
N(CH3)2, Y= N 15 A sol ution of

2',8'-dichlorospiro[cycl ohexane-1-4'-(3', 4' -di hydro) qui nazol i nej tﬁSBmﬁmp
and di rethyl amne (2Min ethanol) (3ni, 6nnDI) was heated to 140C in

seal ed t ulpep oyvemrsight, cooled to room tenperature and concgﬁgﬁﬁ%9q39jhe
material was dissolved in CHCl 2. andiy@shed sequentially wi th saturated 20
aqueous NaHCO3 and saturated aqueous NaC . The organic extracts were dried
over MgSH4, fllgered and concentrated. The crude material was purified by

flash chi¥afdt dGrapEpnih exirasts Vel diieg aven danR) tittregdiard @swentrated. er )

173 1750 TR ROE T PPl SR Y, e R lenl Ol ich ey 5P\ 2
1H), 6.73 ((:yqlohbxaﬁéli%tCYACB 93/5) to dffordIn84itierorpodndas M-vhitd sBlid $2885 Mg,

173153 @9117“71 1 H). Exanple 48
8' - Chi oro nﬁlﬁ‘l‘yg fd[€ycl ohexane-1 -4'-(3',4'-di hydro)qui nazol i

o & SRR RS s (%oﬁgo%ﬁ%@%oékﬁcﬂ?ow% 7801 rred

sol ut i on Eanp)e 7735 ihQ/ Bo7.90H291 Do ﬁbmébh fo e S
added sodi um hydr| dek(550%| n greaggw 35. (4 ny, Mh Hﬁmfngn fargql\izm%la

m xture was2&(Mr iy until hydrogen evol ution ceased and nethyl iodide (40
pl, 0.65 mmol) was added. The m xture was stirred overnight at room
tenperature. 5 After renoval of the solvent, the material was dissolved in
CH2Cl 2, 48 saturated aqueous NaCl solution, dried over Na2SO4,
filtered and concentrated. The crude material was purified by flash

chr om&t)og@&momzscyauairgmosqitq[@vgm@meaﬂm’w»dihydm)mﬁmamlineje title

TR} R B G A ()25

Hz,1H),694(brs 1H 3.37 (s, 3H), 180162(m7H) 1.53 (m
H, 1.19 (m 11-1) npl e 49 15
8 Chl oroQL% @mﬂmﬁam@bwgzhmwnﬁﬂan%fcabmr@mawnnel4 (2( 3nmol) dianhddr o) -

cyanamide (3 g) were heated to 60°C overnight. The mixture was cooted to room

15 temperature and water was added. The aqueous solution was extracted with
CHxCl,. The organic extracts were washed with saturated aqueous NaCl, dried
over NapSQ,, fitered and concentrated. The crude material was purified by flash
chromatography on silica gel (cyclohexane/EtOAc: 90/10) to afford the title
compound as a white solid (260 mg, 23%). mp = 183-195°C

20  'H NMR [(CD1);SO] 6 9.45 (br s, 1H, NH), 8.05 (br s, 1H, NH), 742 (d, J= 7.8
Hz, 1H), 7.37 (d, J = 7.8 Hz, 1H), 7.13 (t, J = 7.8 Hz, 1H), 1.81-1.57 (m, 9H), 1.28
“(m, 1H).

Examplie 46

25  8'-Chioro-2'-methoxyiminospiro[cyclohexane-1-4’-(3’,4’-dihydro)-
quinazoline]
X4= CH, Xz= CH, X3= CH, X4= C-ClI, A= cyclohexyl, X= NH, Z'= N-O-CH3, Y= NH

A solution of 2'8'-Dichiorospiro[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



qui nazolin]-2'(1"H-one X, = CH X2= CH, X3= CH, X4= C-d, -A= cycl ohexyl, X=
NH, Z= 0, Y= N (ethoxycarbonylnmethyl) 20 To a stirred Exarrpl e 7 (‘:‘106)599200?
mrol ) in dinmethyl formam de (10 m-) was added sodi um hydri de (50%

gr ease, pool ) under N2. The mixture was stirred unt|I drogen
evol utioﬁggggf‘sréﬁ“and et hyl brompacet a}i (0.77 nL, -7 rrrml) Pél&%&?‘ The
m xture was stirred overnight at 80C. After rem)val of t he sol vent under
reduced pressure, the material was dissolved in CH2Cl 2, 25 washed with

sat ur at edNaHuEPU andlaghtubstdt a@@eowﬁ Iwatlowca eﬂfelétﬁf\ﬁéréﬁﬁed ver_
concentrated. The crude materi al- Eurlfled y flash chromat ography on
silica déaSCuydilighes aand m@ntratafbn he 7gude 10Gegrialowast pudfietieby ifidsh

d | 50 70 142 2S0] 8
395@0?3 GiomardiiabfysC) '6n 50 ik " ogl'p FichtieiarenOAl et 100 °
NH) , 07cy(dohekaﬁeEt@kMMebﬁl) BO%Z(YIHg {s affadd) me‘htlégcérﬁgoén& ab z?vv)ﬁt ’

195 192 m 2 1.78- 1.54-1 m 1 1.15

(t, J5= A120 g, 2Z%). mp ’61$E-F11 05 WD 02/ 074754 108 PCT/ EP02/ 03594 Exanpl e
50

8' - Chl or o- %N%I[WQ&?LP&H SWe‘?ca%éHiNﬁi)t Z(§4 Upr Sdprﬁ"él'r%‘j"au? KERL] #rﬂ 8.9 (1
- one X14£H) 6K3 —7@7*&1%%-% HAD. ﬁoxy TdCyGJ P*Seﬁfécym %@q,l A P(c,sY-4 i

5 Preparation of 8§ 'oro-1" - (4- et enzy)spiro
di hydr o) gdzr@Adi),ii.92'((, U 8.0z, 0.6 préh8di(kte= 7)5 Mz @.4),6 13f(bEsao@e 7 (5

3. et hoxy WA 7 EHb1 0Art S 170 o, 2 Ui 2RO ot b de (250 i )

was qgirred at roomtenperature for 3 days. The mi xture was concentrated.
The resi due was d| ssol ved in CH2Cl 2, washed with saturated aqueous NaCd
sol uti on,Examede dVer Na2804 filtered and concentrated. AcCEt was added and }

Lo o S L iy AR k4 68 SO 0 °

7. 33(d, Iquidkizolif] 7- 26( d J=7.8Hz, 1H), 7. 06(m
X4= CH, Xo= CH, Xa= CH, Xs= C-Cl, A= cyclohexyl, X= NH, Z'= N(CH3),, Y= N

15
A solution of 2'.8-dichlorospiro[cyclohexane-1-4'-(3",4'-dihydro)quinazoline] (2
mmo!) and dimethylamine (2M in ethanol) (3mL, 6mmol) was heated to 140°C in
a sealed tube overnight, cooled to room temperature and concentrated. The
material was dissolved 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),S0] 6 7.14 (d, J=7.8 Hz, 1H), 7.04 (d, J = 7.8 Hz, 1H), 6.73 (t, J
25 =78 Hz, 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’-Chioro-1’-methylspiro[cyclohexane-1-4'-(3’,4’-dihydro)quinazolin}-2'(1’'H)-
30 one

X1= CH, Xo= CH, X3= CH, X4= C-CI, A= cyclohexyl, X= NH, Z= O, Y= N-CH,



3H), 6.77 (d, J =8.7 Hz, 2H), 5.25 (s, 2H), 3.66 (s, 3H), 1.67-1.47 (m
5H), 1.40- 1.27 (m 4H), 1.13 (m 1H). 20 Preparation of 6 SEP 2005

8' -Chloro-3' -nethyl -1'-(4-nmet hoxybenzyl ) spi rof cvcl ohexane- 1-4' - 13;

4' - di hydrwpguiongzel in]-2' (1' H -one (internediate 3) To a spm,r@ﬁz,ﬁgbytlon of
8 -chloro-1'-(4- nethoxybenzyl)splro(cynlohexane 1-4' -

(3,4 -di hydro)quinazolin]-2' (1" H-one (260 ng, 0.7 nmol) in- _
di met hyl formam de 25 (15 nl-) was added sodi um hydride (50%in grease, 48
ng, |- rMmol9 austitesd mtutnoiﬁr@xamptaﬂe(masng; Orﬁgedwmal) iih divrdtiaglermanida (1N

d d t hyl 6 dded._Th t

tirred ookl hegiacdsd sadut Bifide (B0% in Gieeke. 35 dome O3 nEoh sinderiNs. ¢ he

t I | d d
over NazoE MRPREWES St ordgaTe R coatta sl e B RO RD o
by flash (&:ﬁﬁannwgwaslgdd@d ditiei maxtgaé waicstirtexh exemigit 20A0bn8 teragecmue. NH3

:9011Q11 ff | e d, lid (190 709 15
SEP 2 )’\5@) of%ﬂé}g‘i?%ﬂﬁ tﬁ?@a" Oun %a%d%E%¢ 2 816&%&9 \(ﬂé2 J =
7.9 HZ 7. 07
(d 3 8éazt "Dlgéec? aﬁ)gebgs hﬂa(‘fl golgtlﬁﬁ 8d|%eﬂz)ove IE&%S?‘*Z gﬂ?red §p§ Jﬂ@cﬁétrlégesn;
2.85 (s B , cdeGma@ma( nwasomledeqpa‘tashl @hrofnatographg 6 ilica wut I on

(3.4 i GyanBseahsBLOne 00T AfSHBR i ppolad S miniersakbisomes i )

cool ed aty q:n 1@@(1 go@r opwi se trlfluoroacetlc acid (4 nL). The m xture
was stlrr%é tﬁ%-sloc or 1 hour and at roomtenperature for 20 mn. The

m xt dide Wik NIMR KBDHESONS o7 34, Ura?@HagMHQWSSN@H{C@& B8IHE i 1), 0B gxyracted
with CHG 2. The organi c extracts were washed with saturated aqueous NaC

sol uti on,=dr8 B& 1506 9%(808, 1H. INHL B3 a ks %*dhde&@'ﬂaﬁ%ﬁn The. thddenrdtlleri al
was pur|f1 g(a.y%bash chromat ography on silica gel (cycl ohexanef Et OAC1NH3
(28% in water 11011 to 7013011) to afford the title conpound as a white
solid (21 nmg, 17% . np = 135- 15 137 1H NWVR [(CD3)2SQ S 8.80 (br s, 1 H,
NH), 7.46_(d, J =7.7 Hz, 1 H, 7.29 (d, J 7.7 Hz, 1H), 7.00 (t, J = 7.7
Hz, 1H), Exampled493) 196 (m 4H), 1.66 (m 2H), 1.56-1.39 (m 4H).

15  8-Chloro-1’-(ethoxycarbonylmethyl)spirofcyciohexane-1-4'«(3’,4’-dihydro)-
quinazolin]-2’(1’H)-one
X1= CH, X,= CH, X3= CH, X4= C-CI, A= cyclohexyl, X=NH, Z= O, Y= N-
(ethoxycarbonyimethyl)

20 To a stirred Example 7 (500 mg, 2 mmol) in dimethylformamide (10 mL) was
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 CH.Cl,,

25 washed with saturaied aqueous NaCl solution, dried over Na,SO,, filtered and
concentrated. The crude material was purified by flash chromatography on silica
gel {cyclochexane/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),1.15{, J=7.5
Hz, 3H).



20 Exanple 51

8' - Chl oro-6' - [ 4- (4-pyrim din-2-yl - pi perazi ne- 1- carbonyl)phenyl]sp1 pSEP 2005
cycl ohexane-1-4'-(3',4'-di hydro)qui nazolin]-2'(1'"H-one Xl. CH X2=

C [ 4- (4 0b/074G354n- 2-yi - pi perazi ne-| - carbonyl ) phenyl ], X3=p&tigpedisés C ., A=
cycbhexyl, X= NH, Z= 0, Y= NH 25 To m8suspension of Exanple 32 (185 ng, 0.5
mml) in toluene (10 m-) was added thionyl chloride (0.19 n, 1.9 mml, 5
equiv.). The resultlng m xture was heated to reflux for 2 h, then
concentﬁzmm_&cﬁ&r reduced pressure. To the resulting solid in toluene (4

2-11- pr Baroor ) PV RE R REim et R AP B 20T 21 ¥ ng

to 80C Hhpe | h, the m xture was diluted with dichioromethane and washed
with water. The or an| c | ayer was concentrated under reduced pressure and
t he resdhEiGld, Xot J&r&%ﬁ?ﬁﬁ@‘ﬁ@ﬁﬂo?ﬁﬁt@ﬁﬁp@: 6h Y5 NHca gel 1 6
SEP 2005 WD 02/ 0747. 54 PCTI EPO2/ 03594 110 (CH2CI 21MeOH : 97/3) to give 210
ng (B1l% yield) of the title conmpound as white solid. np = 271 C'H NWR

[ (CD3) 2§0d s, 8" Ithlofd N -(Bmkthéibehzyl ) dpifo[ky |oﬁé&ane215t5- §dg-J =
8.0 Hz, H ] B, l. .s, 1 ] , 0.94 (br
s, 1H, dihwdrpquinarslind-2'(1 H-ones(iptermer 57-3. 27 (m 8H) 1.69 - 1.54 (m

6H) 1.41 (m 1 H, 130(m 2H) , 1.07( 1 H. Exanple 52
8 -Chloro-6"-[4-(4-(2- rmrpholln 4-yl - et hyl) - pi perazi ne-1 -carbonyl) 10

phenyl]aspsmhoﬁmlmﬁma 54,- 180 rmot, Bediuem edrsvrbi (78 g226!d Mmene X =
X2= C[4-(4-(2- m)rpholln 4:8/I-eth yl) - |pera2|ne | - carbonyl ) - phenyl ], X3=

CH’10<4 aodc#-mebhoe;ybeméwpﬂda( 20§ miz=20), J3vhm) no dimethyiformamide (268 anpl e

ot {0 Mipwas Sl ot (b e pRTabfe iy 3 M5ar TG il WhStonetiraled o, (2 b2 )
t hen CoMeRNreAHeE Wasedissalug eifk m}ﬁ@yr\ﬁasﬁ'&l tviieh Fsé‘ﬁwatté@% gud Natit ol uene

(2 nm) was addedtrletl\}/lamne(o 11 nmol equiv.) and 1-[2-
( mor pholsohutipny dyiedtawar NauSEhy fileras @r@hca@cerur@eﬂmwﬁi waa%qdd@d pndAheer

v et anieoBiaE: s Rl BT AHRL b e ot} S PEE R YT
Or gagi C ggRypr was

'H NMR [(CD3),S0} 6 7.33(d, J=7.8Hz, 1H), 7.26 (d, J = 7.8 Hz, 1H), 7.06 (m,

3H), 6.77 (d. J = 8.7 Hz, 2H), 5.25 (s, 2H), 3.66 (s, 3H), 1.67-1.47 (m, 5H), 1.40-

1.27 {m, 4H), 1.13 (m, 1H).

20 Preparation of 8'-Chloro-3'-methyl-1'-(4-methoxybenzyl)spirofcyclohexane-1-4'-
(3'.4'-dihydro)quinazolin}-2'(1’'H)-one (intermediate 3)

To a stirred solution of 8-chioro-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 Na.
The mixture was stirred until hydrogen evolution ceased and methyl iodide (60 pl,
0.96 mmol) was added. The mixture was stirred overnight at room temperature.
After removal of the solvent, the material was dissoived in CH,Cl,, washed with
saturated aqueous NaCl, dried over Na;SQ,, 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%).



dried over sodium sulfate, concentrated under reduced pressure and the
"resulting solid was triturated with ethyl acetate/nethanol to givej $EBIND
(50% vyield) of the -title conpound as white solid. np = 264C 'H NWR

[ (CD3) 290¢ 020B7868 (br s, 1 H NH), 7.75 (m 2H), 7.65 (s,pdr/HEpe206560 (s, 25
"1H), 7.43 (m 2H), 7.17 (br s, 1H, Nb), 3.53 (m 8H), 2.50-2:36 (m 12H),
1.84 - 1.78 (m 6H), 1.63 (m 1 H, 1.56 (m 2H), 1.29 (m 1 H). Exanple 53
8' - Chl or,0- 6' -[4-(4-(2-norpholin-4-yl-2-o0xo-ethyl)-piperazine-|-carbonyl) 30
phenyl | shi NUR HCEL.MB0M 4544 - 3'7 ' Halj th}irodQud ndzol Bz, 21H)L ' 7H)2 ¢pg X, =

pheny! .= KL NGB ERE S Hz2blchyio (oxd 12 B, 870G 2RiS126) k7 2005 v
02/ 07473%%@?@@%%4.6@4%&5@39‘1%?““5' on of Exanple 32 (150 ng, 0.4

mol ) i ene was a onyl chloride (0.06 nm., 0.8 mml, 2
equiv.). The resulting m xture was heated to reflux for 3 h, then

concs}gt ngt ed Linder reduce ressure. To the resulting solid in toluene (2
) sm@' (0.11 L, 0.8 mmol, 2 equiv.) and 4-[2 5

(pi perazt o trld SR SR lakg. 1618 zrp(}g LMa)t gAf ter
stirring dqg\llse‘:)rﬂrl\i%rﬁt%fF %,rtljehgnth@[}?%t s? ?%@ggx%’%ﬁh | éﬁ?%‘r@%ﬁgﬁgjﬁashed
wi t h wat(8h4 aditlydnedgtiedzolini2' @ 't rone a{ 0 anged4y gomal) am GH,E6di(4mnL)

oo 7 a1 s ot fopinass, MG Ro SR G4 T L R B WOt ol
tate/ [ 4640 i . 0 i i

o ta caieacaClOe e PhBurafd ol rdam BriidtafiraGor 2O dmin, Tife APERERGS"E | |

:b8.10 Hpouwzéd) ,intd. 6655(tecatgg F@que?m&ONéH,Czﬂa sblutionddnd dextchcted WwithHHCHZH)., 7. 17

§P64% e pfdanic Sxtraris WRRS Washea with Salyratad atkkhpNag! solufion. dried |

8' - Chl or b’ - i - i i Dewls .

o) 10 ol el eenel g thiXihop iaea Ieslogiir by

CH, X2= dbrprhalabraphipdr sitice geheyglohexhgé/FOReaN Bz (28%Llincaateoh: 00/} 0/gHeny | | ,

Eampl o 53T fore HE 4G oomaotiy Fr WuiehESG! S00eb7 MnMng| T or i de
(0.Qg my3/6.8 nmol, 2 equiv.). The resulting m xture was heated
'H NMR {(CD3),S0) & 8.80 (br s, 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

X4= CH, Xz= C-{4-(4-pyrimidin-2-yl-piperazine-1-carbonyi)phenyi], Xs= 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 resulting sofid was purified by flash chromatography on silica gel



to reflux for 3. h, then concentrated under reduced pressure. To the
resulting solid in toluene (2 nL) was added triethylamne (0.1} Et’ggp?)[@
nmol , 2 equiv.) and 1 25 hydroxyet hyl et hoxypi perazine (77 nmg, 0.4 nmol, 1.1
equiv. ) . Wl dsduslyirring for 2 h, the mxture was diluted yi, E'E. ca.
di chl oronet hane and washed with watefyand washed wth a 1%1\*12 f203¥4sol uti on
of sodi um hydroxyde. The organic |ayer was dried over sodiumsulfate,
concentrated under reduced pressure to give 0.06 g (29% vyield) of the title
conpound(@s,CHIMEOP! 9TI3) B GieAG03Rg 1%/%&1& &Fthe e@oﬁ)oéé 4B Ghitd
NH) | s (8,0 =80 H, 2H. 7.65 ?s(l,dl 1S Sanp 9.%?"?'&',% .
8.0 Hz, sehd. mpF2{biCs, 1H, NH), 4.58 (br s, 1H), 3.59- 3.39 (m 10H), 2.45
16

Sep 2005 HOMEEeRaESTho 40 (88,1 HEH Bimie S3.5HE 2R) Pos'd, = 10
SEP 2 . 02/ xat - SRR

o 2 EOTESEETSbE I, 73 (S0P QU9 2 ool e
Y=NH Pr e bl Jai4 (lofJ &' 4.8nHzr OFHY. 3(FT-3.27 (m, 8H), 1.69 - 1.54 (m, 6H), 1.41 (m,

2-dineth - yl am, no).spj r of | ohexane-1-4'- 3' 4'-dih dro uinazoline
I nter rredﬁﬁseﬁgiafﬂlvgfgbﬂuﬁ Em g% Exanmple 7 (1.34 mol, 0.5 g) in phosphorus
oxychloride (7 nL) containing Na2C33 (21 ng, 2 mml) is heated to 95C for 4

hours. After cooling to roomtenperature, the phosphorus oxychloride was
renoved @Exampledificed pressure. The residue was taken into EtOH (10 m),

i h i nBt hyl tal (1nl. 8,04 npol dded and th
oSl t ng NPTE 4 U IE TR R ub Ry Piraigine-4reprkosulor at od agueous

| ugg Ve elHiamhe 12831 . : \
ot ni? oxPHerVAidEHal EVElctRIaMhe Fat( Py H S duinaRalig) 2 iPengd a0 0° OT0
washed yv})gh cmgj Nfﬁ Cﬁﬁ-eﬁ(bmphlam@@laihm_)-lp_tpmanihelért-&edrbclmﬁ)-phieny/e], DE@iair}'al 3
was uritle S chr omat ra n_silic e CyCl ohexane t C
NEOH. 80%%@3’}/ %éﬁﬁrecw%e@??’éﬁwo% R Mok ate 4,20 ' H NVR [ (CD3) 2SO
S7.12(d, J =7.5H, 1 H, 7.04(d, J =7.5H, 1Ff), 6.70 (t, J = 7.5

Hz, 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, Tb asuSpénsien dfi)xampld B M50Gidg, 0K ritndl) 6 tdloendi mil) Was GadedH) .

o ep1ag al itr?ignglf cheléﬁgg I(8.0“1_%35mL, 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-yt)-ethyl]-piperazine (64 mg, 0.3 mmaol, 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

e

solid was triturated with ethyl acetate/methanol to give 106 mg (50% vyield} of the
title compound as white solid. mp = 264°C B '

*H NMR [(CD3).S0O] & 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
X1= CH, X,= C-[4-(4-(2-morpholin-4-yl-2-oxo-ethyl)-piperazine-1-carbonyl)-
phenyl], X3= CH, X4= C-Ci, A= cyclohexyl, X= NH, Z= 0, Y= NH



25 A solution of internmediate 4 (0.436 g, 1.29 nmol) in a m xture of
isopropyl alcohol (10 nL) and 3M aqueous HCl (4 nml-) was refluxed? & SEP 2005
overnight. The reaction mixture was allowed to cool to room tenperature,

was concepphabegdssdnder reduced pressure and taken into CHiGh@p@Rdsan
‘aqueous saturated solution of 30 NaHG@8. The | ayers were separated, the

aqueous one being extracted three tinmes with CH2Cl 2. The conbi ned organic
| ayers were washed with brine, dried over Na2SO4 and concentrated. The

crude matky a&lusp@:ss;bﬁ@f)ESJa@hd»léSﬁd(Wﬂ)lﬁ thﬁbl?frf@l&bﬁ@g HL&'v@asC nd as
a white solid élgquq 23O urity 5.4 np SEP 200S WO 02/ 07-1754

113 PCT/ EPi9PYb @_Hmm:ai[ eanis)2Tbp resolting midture, was Heatet) 52 ( m

, 7 ’ Hz7 36 r H&:ﬁb)%fb;? I? t?ne?zcoré:eglrﬁzgd éﬁg_ﬁr(r%ﬁlué%d P&?SSSMI:% Tc:.li ik%:;e%m?@ %;pgd
Exanpl e 56 teluéhe Chihel Josas aafied tlicthentine m 3'1-rhb. 0. gqnncbihmrga)vl)r Ard 3. ([?

triazqlo[3,4- hi U|nazoI|ne fornul a

A=cyc ohéﬁweraétﬂ -Yikecel: momqhﬂﬂl-("&o)e:ﬁ@r&ﬁi dnmel, 1.5 equiv.). After Stlf"ng

8' - Chl or I PR ey razi ne
A sol ut i 8’?\’%0 18&5 %ﬁﬂ&i}ﬁ?%%s éllull(e% %ﬁﬂg% r? %R%H%hoﬁ’gée‘g)wgh%@ ‘:T'roaé}/(fg )
15 cont aiwasted\aRREGS shfurated aqaeauﬁnmlt)tldnsoihmmh dicatbénarl ThehBryanic After
cool i ng to roomtenperature, the phosphorus oxychioride was renoved under

reduced 'BY@iswas driethavercsodiuer ﬁﬂ@atﬁa@@ﬂcamfaieettmde(rlr@dnwd pressure; ane ( 35%

w. sol uty I nm xt

refl uxed ggg?ﬁ“'gﬂ%ﬁ%ﬂ%tuﬁaga‘ggﬁ%}@%8%2%8@%@3@8'18? 90T gf1 ﬂl\é@l% wer e
added0 Thédeldpgkthe t2 yemposed asaiteth sdltmenﬂﬂugwscone being extracted three
times with CHCl2. The conbined organic |ayers were washed with brine,

dri ed oveH NMISHERmZSOLS feohbrsett, WY, Z7dde., Wet 80 Hz. 201)43.66, (9144), was
used i kb G UEHES aqPtd L LRb19E 3,157 16K, ThERuy, 5 BB [, QR GSA b

7.12 (d,
2.50 (m, 4H), 1.88 - 1.79 (m, 6H), 1.64 (m, 1H), 1.55 (m, 2H), 1.30 (m, 1H).

15 Example 54
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
X4= CH, Xz= C-{4-(4-(2-hydroxy-ethoxy)-ethyl)-piperazine-1-carbonyl)-phenyl],
X3= CH, X4= C-Cl, A= cyclohexyl, X=NH, Z= O, Y= NH

20 -

To a suspension of Example 32 (150 mg, 0.4 mmol) in toluene (2 mL) was added
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 mmoli, 1.1 equiv.). After stirring for 2 h,
the mixture was diluted with dichloromethane and washed with water and washed
with a2 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 [(CD3)2S0] 5 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}, 3.55-
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). '



~6.75 (t, 1 H, 1.83-1.60 (m 7H), 1.47 (m 2H), 1.25 (m 1 H). 25
Preparation of exanple 56 A sol ution of 16

8' - Chl or ospi ro(cycl ohexane-1-4'-(3',4'-di hydro)-qui nazolin-2'-yl)? r@ﬁﬁ’ﬂgﬂé, ne
(0.58 g,wo.okd7impl ), triethyl or t hof or mat e (1.82 L, 10.9%pcifidbloaes 30
H2SO4 (0.05 nL) in butanol (20 m-) yas reluxed for 24 h. The reaction

m xture was allowed to cool to roomtenperature, was concentrated under
reduced pressure and taken into a m xture of CH2Cl 2 and an aqueous
saturated solution of NaHCO3. The |ayers were separated, the aqueous one
being extracted three 1 6 SEP 2005 WO 02/ 074754 114 PCTI EPO2/ 03594 tines
wi t h cHXExampte85¢ onbi ned organic |l ayers were washed with brine, dried over

Na2SO4 Th tall d Et QAc t
arford theChipEBlistERtionexana tr (VA difyueStmidatal) biagiaepne oo, 6?@
= 237 = 9 ; 7 55
?E n J _f0§l$\9@ (iﬁX1 ﬁmdeQ@Q](ﬁg@ Jcﬁ_Ag:Egcléqeéﬂ zﬁvé@-tg«ng%l
‘i-Nﬁ 207(m 4H), 1.72 (m 5H), 1.53 (m 1 H). Exanple 57 10
9 ChI orosp| rof cycl ohexane-1 -5'-(4",5" -di hydro)1-F1, 2, 41tri azol oF4. 3-
al gui nazoline formula (1), X =CH X2=CH, X3=CH, X4= C— CI A—cycl ohexyl, X=NH,

Y—Z NCPFerdffory 6f 8-S RIgHbix2 9! dlﬁ‘net RN
- (3", 47 - di hydr o) - qurnazol i n-2"- - nydr a ) and

tr| et hyI lige tennednarherd ) in CHClB (16 m - ) was added H2SO4
(0.04 nm). The m xture was stirred at room tenperature for 3 h, was
concentrated under reduced pressure and taken into a mxture of CH2Cl 2 and

1 SRS O T 10,0 TS ) b SSERIRPIAIAS (1

aqueous one being extracted rganic .
| ayer s weoprtaining Bh@Qn(2r mge 2 onal)l ioheateNadSEEF Ca fot 4¢mcsanfkﬁtat ecblinghe )

Conpl et | EnroamdSBaTafiro ke Bbafdiaitis DuRbardR.was e uhger ediced o
5 o fspurs: Toe esidue g, kgn 40 E100 (10 ph), apine asspigege
dimethyl acetal (1mL, 8.04 mmol) was added and the resulting mixture is refluxed
15 ovemight. CH,Cl, and a saturated aqueous solution of NaHCO; were added. The
layers were separated, the aqueous one being extracted three times with CH,Cls.
The combined organic layers were washed with brine, dried over Na,SO, and
concentrated. The crude material was purified by flash chromatography on silica
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
=7.5Hz, 1H), 6.46 (brs, 1H), 6.08 (brs, 1H), 448 {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). L ::'}

Preparation of example 55

25
A solution of intermediate 4 (0.436 g, 1.29 mmol) in a mixture of isopropyl alcohol
(10 mL) and 3M aqueous HC! (4 mL) was refiuxed 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 =



25 a] qui nazol i ne and 9'-Chl orospiro[cycl ohexane-1-5"'-(5", 10" -di hydro)] -
[1,2,4]triazol o] 3, 4-b] qui nazoline as a 88/ 12 rati o. Crystal l'izati drg §FP 2008
CH2Cl 2 afford the title conpound as a white powder (0.045 g, 43%. (purlty
= 97. 2% Wgﬂfmaﬁ,SJ 287C. 1H NVR [(CD3)2S0] S 9.14 (s, 1 H)’P(%I;_§§b2
7.46 (s, 1 H, 7.35 (t, J =80 Hz, 39 1 H),1.85-1.64 (m O(rn
2H), 1.23 (m 1 H) 1 6 SEP' 1005 WD 02/ 074754 115 PCT/ EP02/ 03594 Exanpl e 58
Spi ro[ cycl ohexane- 1

-(8', 9"197-199h(h) - pyrazol o[ 4', 3" -fl guinazolind-7'(6'H -one Fornmula (1):
X1- X2=C NNH- X3=CH, X —CH A=cycl ohexyl, X=NH, Z=0O, Y=NH 5 The title
corrpoundq\'/:\'fa@Mﬁ K&Qﬂ&ﬁ%&ﬁﬁ (hg st dHyr B3 dan. 1N)u§43|4§(d( MA TH Hadtdp(7-33

7 Gt Py M IR b S D ek g S S REs L Bhi o8 Faphy on
silica gef. 37-(1(2&52@h26N§eO—| 99/01 to 97/3) foll owed by recrystallization in

toluene to give the 10 title conpound as a white solid (14 ng, 1%yield)
(pur|§y 98.8% . 1H NWR [(CD3)2SO 5 12.97 (br s, 1 H NH), 8.98 (br s, 1 H,

NH) , 7,33 (d, J =8.5H, 1 H, 6.88(d, J =9.0H. 1H),
670(br%‘4§£@ 2.33-2.20 (m 2H) 1.89-1.78 (m 4H), 1.68-1.41 (m
My15@m%m 5 bpMd!

1-4 ro)gui nazol 1 n
X3= CH x@ﬂuméz_cmﬂeycl ohexyl, X=NH, Z=O, Y=NH 20 Preparation of

(2 oo B ehe R acacl, %E%Fﬁ@gﬁe%swsg%n*%m (5.22 g

64. 430MmuofsNHN a mi xture of acetic acid (125 nm) and water (12.5 nL) was
stirred at roomtenperature overnight. The sol vent was evaporated, and the
25 residue taken into a mxture of CH2Cl 2 and an aqueous saturated sol ution

of NaHCRepd PftiohH Y- ThiioBpRERIERNERand 1% 33U P Ry QS-SR S Act ed three

hydrazine

A solution of Example 7 (1.8 mmol, 0.45 g) in phosphorus oxychloride (9 mL)
15 containing Na;CO; (0.28 g, 2.7 mmol) is heated at 95°C for 4 hours. After cooling
to room temperature, the phosphorus oxychioride was removed under reduced
pressure. The residue was taken into EtOH (10 mL), hydrazine (35% wt. solution
in water, 2mlL) was added and the resulting mixture was refluxed overnight.
CH,Cl; and a saturated aquecus solution of NaHCQ; were added. The layers
20  were separated, the aqueous one being extracted three times with CH2Clo. 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 [(CD;),80] & 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-Chlorospiro[cyclohexane-1-4’-(3’ 4’-dihydro)-quinazolin-2'-yl}-
hydrazine (0.58 g, 2.19 mmot}, triethyl orthoformate (1.82 mL, 10.95 mmol) and
30 H,S04 (0.05 mL) in butanol (20 mL) was refluxed for 24 h. The reaction mixture
was allowed to cool to room femperature, was concentrated under reduced
pressure and taken into a mixture of CH,Cl, and an aqueous saturated soiution of

NaHCOj;. The layers were separated, the aqueous one being extracted three



s iy

times with CH2Cl 2. The conbi ned organic |l ayers were washed with brine, dried
over Na2SO4 and' concentrated. The crude material was purified by Esﬁﬂ 0
chromat ography on silica gel (cycl ohexane/ Et OAc/ MeOH:. 80/ 20/ 2) { @
2.06 30 4 of |nterrred|ate5 HNI\/R[(CD3)284] b 7 H, NH)
7. 85-(d, %o gﬂg/% e, 7.27 (d, J 5, 9.0 Hz, 1 H, 6. 54%&&9{’%{&’9@ 3.0
Hz, 1 H, 6.4 (br s, 2H) 3.71 (s, I—b 168EP2005 WD 02/.071754

PCTI EPO2/ 03594 116 Preparation of Exanple 59 Exanple 59 was prepared

accordin Lt

pol yphosp rhgl @Vg'c?gpﬂ%#@ B&Ebcyc %)??éangar‘f% %é"%& ﬁﬁgﬁ?d%'ﬂf drigdl; o
conpl et i coveriN®S@isaratidenteritizted  Fed piudat mavstal iwds Ricegstalidenas BeOAN fhh 5
cold water, The residue was recrystalljzed in ethanol to afford the title

conpound affprdiheitie sopmaued aa sthite salish(0i e 8)21%r ity 99.549% np =
228523 £ 793(brs 1 H N, 7.27 (d, J =8.9
Hz, Ofpgﬁ% ?g ﬁf%ﬁ%@ggﬁ%(d J 8.9 Hz, 1 H, 3.79 (s, 3H,
2. 45- 538HNMFZ D:3,$3} 4 9790 tmszm 87!12 4145@5( dcP 19 4 o
1 23 1. 13 l@) 3}210 }Exa ( » ga u)or ossr;rl(roPcy(; Igoﬁgxlzlnr:leﬂ::‘13

-(3, 4. &(ﬂ?df 5)7g%i th'dZdH‘ﬂ) ﬁW(Lt #I)—Bﬁel"Z Foima.a7 (M), 481 £@G2Hm X8HEH,
X3 CH, X4 ycI ohexyl, X=NH, Z=0O Y=NH 15 Preparation of 2 5-difluoro
henyl ureg ?(H}' diate 6) To a solution of 2,5-difluorophenyl isocyanate
(1 g, 6.45 mol) in tetrahydrofuran (50 nL) at O0C was added a 28% aqueous
solution of ammonia (30 nL). The mxture was stirred for I h allow ng the
terrperatmﬁlsaﬁlm up to room tenperature, then concentrated under reduced
pressyre ] yashed twice with
wat er ~and— i ; S 55Ure to give 740
ng (67% uirmz@hﬁadl ate 6 "H NIVR [(CD3)280] 6 8 53 (br s, 1H, NH), 8.02
(m 1H), 6.72 (m H, 6.29 (br s, 2H, NH2) 25 Preparatlon
of Exarrplf@"Bma'Kh)eXtﬁ- fb)@oﬁbb%&%%pﬁeﬁérwmww P6=Nbi, -3t ocol A usi ng
I nt er medi @’E‘ M(MO ng,- 4.3 mmol ), pol yphosphoric acid (20 g) and
cycl ohexa e .70 nL, 6.75 mmol). The crude product was purified by flash ~
chromat ography on silica gel

15 To a solution of 8-Chlorospirofcyclohexane-1-4'-(3',4'-dihydro}-quinazolin-2’-yl}-
hydrazine (0.35 g, 1.32 mmol) and triethyl orthoformate (1.2 mL, 7.22 mmol) in
CHCI; (16 mL) was added H;SO4 (0.04 mL). The mixture was stirred at room
temperature for 3 h, was concentrated under reduced pressure and taken into a
mixture of CH,Cl, 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,SO; and
concentrated. The residue was taken into butano! (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)tnazolo[4,3-

25 alquinazoline and 9’-Chiorospiro[cyclohexane-1-5'-(5",10"-dihydro)}-
[1,2 4jtriazolo[3,4-blquinazoline as a 88/12 ratio. Crystallization in CH,Cl, afford
the title compound as a white powder (0.045 g, 43%).

(purity = 97.2%) mp = 285-287°C.
'H NMR [(CD1);S0] 8 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).



30 (CH2A 21MeCH : 10010 to 95/5) followed by recrystallization in toluene to
give the title conpound as a white solid (28 ng, 3% yield) (puri) Ve 2999 np
= 194-195C. 1 6 SEP 1005 WD 02/07475-& 117 PCT/ EP02/ 03594 ' H NVR'[( S0]
S 9.26 (hyo%szokrdd NH), 7.13 (m i H, 7.05 (br s, 1 H N C-T/%ﬂ%/ésw(-{m 1H),
2.01 (m 2H), 1.86-1.75 (m 4H), 1.644m 1H), 1.49 (m 2H),--1.18°tm 1 H).
5 Exanple 61 :

8' - Chl oro-5' - met hyl spi r of cycl ohexane-1-4'-(3"'.4"'-di hydro) gui nazolinl12' (1"'H)-
one For ant I}_,:sax, =C- CH3, X2=CH, X3=CH, X4=C-d, A=cycl ohexyl, X=NH, Z=0
Y=NH 10 n of (2-chioro-5-methyl-phenyl)urea (internediate 7) A

sol ut i on Sgird{eyptiohenanefed g Shditivarol-porazoldd’,0’-Aaainazolh bHE cyanat e
(14,3 g, 176 ip a.mxture of acetic acl and water 4 m)
was 15 sﬁlqr?’é'm{: *@g?ﬁaqgﬁl)é#%lt'ldgexﬁﬁ“néﬁpﬁoﬂr:ﬂd%@xﬂo?(vbhht Z2rs3,

evaporat edp\ggpd the residue taken into a mxture of CH2O 2 and an aqueous
saturated solution of NaHCO3. The precipitate was filtered, washed with

di chi 6ronet hane and dried wunder vacuumto give 12.6 g (97% of internedi ate

7. '"HN ( 2S S, 8. 05 , L H NH), 7.96 1 , .23 (d, 1 ,
6. 75 (d!\/%[e&’ca,gsg% .@#WéﬁrpféPg‘?ﬁ)éc@.@%(t@,Dr@tn}:.gis br@ﬂfg Hﬂi(d)H-ioéa@daﬁf;? e 61
The titl d L Q@: 4t I ' ' diate 7
25 (12. 6 VR0, S ORI BORENBEERBAS A oS Cloith Bt BT e (5. <
nL, 81.9 ndrefiv.)AThercrodepreduciiwag perifiedkby flashasremdtcfaphy @nismfta??léi wat er
and stirred 4?'\5% u_t§§ The precipitate was filtered and washed wi th cold
wat er , W(QE’?!C[? ¢ 9‘ R rtod3 Hiollewed e rechystaliration i taluene tayygive thee titl e
dygt . ¢ ' ; t i o0l |t fford th
Pl t1 40 i onieing' %, 5 WiRGHOHOT L4166, 18B10) 6y SO Cour 1y wi th tpLC
99. 99 . "HWR[[(CDQ)%BZI}@‘BZB?Q&QMHWH%, $108Nb} s, 7H,2ﬂu-()98.1b§68r-g,47.t!3, 1H,
6.89 (br s, 1 H, N% 6.57 (d, J = 8.03 Hz, 1HZ, 2.47 (s, 3H), 2.02-2.18
(m 2H), (4. 76-8.5ddz, i), GBP (d1/6290 g HH)16HP0 (br.s.. #8- NH302E33r2.20)(m.
1.20-1. 3% 4™ gb-1¥8 (m, 4H), 1.68-1.41 (m, 4H). :

15 Example 59
8’-Chloro-5’-methoxyspiro[cyciohexane-1-4’<(3' 4’-dihydro)quinazolin}-2’(1’H)-
one )
Formula {l): X4=C-OCH3j, X;=CH, X;3=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 mmot} 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
25 residue taken into 2 mixture of CH,Cl, and an aqueous saturated solution of
NaHCOj;. 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 gel (cyclohexane! EtOAc/ MeOH: 80/20/2) to give 2.06
30 g (40%) of intermediate 5.
"H NMR [(CD»).S0] & 7.97 (br s, 1H, NH), 7.85(d, J = 3.0 Hz, 1H), 7.27 (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).



1 6 SEP 2005 WO 02/074754 118 PCT/ EP02103594 Exanple 62 8 ,

"-Chl oro-6"-(norpholin-4-yl)nmethyls pi-rof[cycl ohexane-1-4'-(3',4'-

di hydro) qui nazolin]-2'(1'H-one 5 Forrmula (1): X =CH, X2=C CH2- mot éﬁ@l’ﬂﬂﬂ,ﬁl ,
X3=CH, “ﬁflo-ﬁ;-,gm A=cycl ohexyl, X=NH, Z=0O, Y=NH The tit| epEpRPOWIMAS
prepared according to protocol E. Th@a stirred solution of Exanple 7 (1 g,
4 mml) in glacial acetic acid (15 nm-) was sequentially added 10 tri oxane
(0.55 g, 6 mol, 1.5 equiv.) and a 48% aqueous sol ution of hydrobromic acid
(5 nl) Prédpmratioixbf Erample $@at ed to 95C overni ght, poured on ice. The

precipitate was filtered, washed twice wwth water, then with ether to give
1. 39 gEx¥ample 59 was prepared according to protocol A using intermediate 5 (1 g, 4.98

8' - Chl [ | ~A s (3 e dog di r | nazolin]-2'
(1 1y - Huflof, pOYPRRSEAGH: Beld ®4 55 SnEraErednofd, o MY 74P MbGTTS. |0 43
mol )  witer Kpripletiomdicei whs raddst | theepredipliate mas fitdredmahd @ashediwiith ) in DVF
(3 m.) overnight. The m xture was, co c_entratcgd under reduced pressure,

t aken ccpldowatarhyhe fesidueavasigorysipligediin ethanel do afiesd the titleroraperndis | ayer

was wa ' ' P o, 3% . | ef4lo, ol - tracted three
tinmes %gﬁwgb%ﬁgldg{:@gf% ﬁﬁgmﬁﬁ’?g%ﬁj@h agg‘rsgj \%/g’g'ée%ashed three
times \M—IWM%{(@D;;&S@]ETE&(DESMH, BICEIRT @, 9c= 819EE, 1= UT.ed (Bf 8SSH €. The
crude material was purifie%)bé recrystallization in toluene to glve the

title Nimp6bf(d, 107 &9 Hzd pi (2 3H)02A5-3 382l BB+ UT4 ke, 2H)23C. 1 H

NVR 8 8. {. , 1 , 7.18 , 1 , 7.08
(br [s(%%ﬂém %"gé‘?‘ﬁ{(ngﬁ'% ??é%’%,@i%‘)-(%sz (H)m 4H) (1.584-1.H219 (m
9Hjg 1.25 (m 25 1 H). Exanple 63 8'-Chloro-5'-hydroxyspiro[cycl ohexane-1

-4"-(3",4" -di hydro)quinazolinl- 2'(1'H-one 30 Fornmula (1): X, =COH, X2=CH, ..
X3=CH, Exaniplel60 A=cycl ohexyl, X=NH, Z=O, Y=NH The title conpound was 3

8;?8?2 g %?f?&éjr'o% irto?chél%Sﬁ%eH—4’T@.'ﬁ'-8leJr8Fmﬁ%'a%iiW2%1@)?oEn% 2005 WO
Formula (1): X4=C-F, X2=CH, X3=CH, X4=C-F, A=cyclohexyl, X=NH, Z=0, Y=NH

15  Preparation of 2,5-difluorophenyl urea (intermediate 6)
To a solution of 2,5-diftuorophenyl isocyanate (1 g, 6.45 mmol) in tetrahydrofuran
(50 mL) at 0°C was added a 28% aqueous solution of ammonia (30 mL). The
mixture was stirred for 1h allowing the temperature to warm up to room
temperature, then concentrated under reduced pressure, taken into water and
20 filtered. The solid was washed twice with water and with ether, then dried at 65°C
under reduced pressure to give 740 mg (67%) of intermediate 6.
'H NMR [(CD3).S0} & 8.53 {(br s, 1H, NH}, 8.02 (m, 1H), 7.21 (m, 1H), 6.72 (m, ( 3}
1H), 6.29 (br s, 2H, NHy).

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 mmo!). The crude product was purified by flash chromatography on silica gel
30 {CHyCly/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.



119 PCT/ EP02/ 03594 Exanple 59 (0.83 g, 2.95 mmol) in CH2CI 2 (100 nL) boron
tribromde (1 Nin CH2Cl2, 21.8 nL, 21.8 mvl) was added at OC. ;jl*be @'j@htre
was stirred at room tenperature for 48 h, poured into a saturate aa e :
sol ution ofoNajfd8, and extracted with CH2A 2_ The conbi nedp(gflgﬁ{}ilog-44ayers
were washed with brine, 5 dried over Ng2SO4, filtered and concentrated. The
crude material was purified by precipitationin Et20to afford the title
conmpound as a white solid (0.25 g, 32%. (purity 97.6% np = 252-254C. 1H

NVR (( CD3)1 . : 1 : (o IR g - Hz, 1
0 o o7 (b IPICORSQTe 9,26, 1H Nl ¥t fym. 1,7 65 Be S5 e 7
1.83- 1. 72 (m 1H)@.@H(m, RHR-11863 .18 m3HH), 156@6?(;!711l-ﬁ,"'):491(r8512ﬂ-|;),07_19nem‘1 H) .
Exanpl e 64, 8" -Chloro-5'-hydroxy-6'-iodo-spirofcycl ohexane-1-4"-(3",4"-

di hydr o) qu1 zolin]-2'(1"H-one 15 Xi =C-OH, X2=C-|, X3=CH, X4=C-d,

A=cycl ohexyl, X=NH, Z=O, Y=NH To a stirred suspension of Example 63 (10 g,
37.5 rnnol) in trifluoroacetic acid (150 nL.) at 0 to 5C was added

N-i odoSucdExampldeby 9. 47 g, 41.2 mmol) in portions over 10 minutes. The

reaction rg, ure was s irred at 0 to 5C for 2 hours. 20 The m xture was
pour ed Ont&-élmgé.mge_tbxlgmmvglmxaneﬂ#r@;&ﬂmmgmaﬂ&dﬁfgﬂw ting

br own sol iéh_qyas filtered and washed with water (250 nlL) followed by heptane
(4 x 40nmL)T"The solid was pulled dry on the filter bed for 2 hours and then
slurried ifformuta @):0CeMTHY; (XB#@HQD@tﬂ&l}%{:@%%cﬁﬁ@h@ﬁ?]@&ﬂﬁ(zﬁ:m). The
dark pi nk\%ﬁéi pitate was filtered and washed with di chl oronmethane (3 x
20m.) to fford the titled conmpound (12.2 g. 31.0 mmol, 83% . 'H NWR
[(CD34gSA 8 9.10 (s, 1H), 8.25 (s, 1H), 7.81 (s, | H, 7.18 (s, | H), 2.70
(m.2H), .95 (m 2H), 1.75 (m 3H, 1.60 (m 2H), 1.28 (m 1H). Exanple 65
30 :8' - Chl oPeeffiratiovdof-(2-chimorB rmetisyliphehoywealrtantsdiag 7)(3' , 4' -

di hydro) qui nazolin]-2'(1'H-one Fornula (I): XI=C OCH3, X2=C-1, X3=CH,

X4=C- O, A=cycl ohexyl, X=NH, Z=0O, Y=NH 1 6 SEP 2005 WD 02/074754 120

A solution of 2-chloro-5-methylaniline (10 g, 70.6 mmol) and potassium cyanate
(14.3 g, 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
NaHCOs. The precipitate was filtered, washed with dichioromethane and dried
under vacuum to give 12.6 g {97%) of intermediate 7.

'H NMR [(CD3);S0} 6 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 titte 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% yield) (purity with HPLC: 99.9%).
'H NMR [(CD3),SO} 6 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).



PCT/ EPO2/ 03594 To a stirred suspension of Exanmple 64 (16.27 g, 41.4 nmmol) in
DVF (325 nL)  was added DBU (7.5 nL, 50.1 nmmol) followed by nethyl iodi cﬂlg
(6.8 nL, 109 nmmol )} at 20 to 25 C. The reaction m xture was sti r el SEBAD

hour s. ] re 5 was poured into water (1625 ni-) an resul ting
solid @eoflwi%?ed and washed with water (500 ni) foll O&E&Hﬁ?yﬁﬁ?ﬁane (2 x

150 nL). The solid was stirred in ethyl acetate containing 10% net hanol
(100 mM-) for 10 mnutes. The precipitate was filtered and washed with

Et OAc (25 ni), TBME (10 m-) and dried in vacuo at 50C to afford the titled
compound as a fawn solid (14.4-g, 35.5 nmol, 86% . 10 1H NWR (CDCl13) 5 7.67
(s, 1 Hixamph62s, 1 H), 5.68 (s, 1 H, 3.83 (s, 3H), 2.23 (td, J 13.6,
4.5, 2H),.1.90 (m 2H), 1.70 (m 3L, 151 (m 2H), 1.25 (m 111). Exanple
66 '8 - Bhf%é (mek -‘!!'“‘E‘M}%B%MF%PFBE%F&PB%Q%@-& -(M'A('( 3,4 15

di hydr o | ol 4s Formula (I): Xi=C OCH3, X2=C-CN, X3=CH,
X4:C-G%m&939§u5h§%&lﬁlc§img§£% Y=NH To a stirred solution of Exanple 65
(39,5 7. Bammaib X1)i XyFOR, KeSHOHamdBhokn2 0G=C19, MasCaTidpecoophekyl( 1) cyani de
(555ny, 6, Zm%k% -T;hl.h@ m xture was heated to 150C for 4 days, quenched into

i cel wat%TNHB ,)Y— the crude product filtered off. The crude product was

di ssolved in EtOQAc (500nL) and washed with 33% NH3(aq) solution (2x 200m.).
The organic |ayer was further washed with brine (2x 100nL) and water (2x |

QOrl) afie tite edmpoemd\l&8Oprepartt eroedrding e proteabl B Td 2 Btifrad \safutipnadf 40C to
gi ve the crude produgt éﬁ% 2_%, 3.i§fmml,). The crude product (650
2. 12moEyample fudi 9i 24 onegiarial peetitiacid {10 yile) washsequantially nd as a
pal.g ye [ 3 A 49 Uy i %
2o g0 37 il 5 ) 4 e BB BB , o
(ddd, Jaeld4(s ml)3 Thedniigubdiava Heated 1@ 455°C dvkrniGh62p6ured okrics. Thd), 30 . )
7.25-7.29 (br s, 1 , (.54 (s, 1 H..1 6 SEP 2005 WO 02/074754 '
PCT/ EPOPTEGIPiigUe Was ﬁ%,| waghed twice with water then with ether to give 1.39 g of
8' - Chl OROARI~+ 2 (4~ ' |_k Of Gy CAC P A e RPNy TN
di hydr o} a%.ﬁ'r?ééz"é%ﬂ g’ﬁ?’ﬁgﬁ%ﬂ@gw@'ﬁ%@ ?% igx‘%l %@é@@?-ﬁfﬁ'ﬁﬁ& ﬁ’k%‘? inyl),
X2=CH, &g@eak.a wAitCsolid. The crude bromomethyl derivative (150 mg, 0.43 mmol) was
15 treated with morpholine (0.100 mbL, 1.1 mmol, 2.6 equiv.) in DMF (3 mL)
overnight. The mixture was concentrated under reduced pressure, taken into
ethyl acetate, extracted with 1N aqueous HCI. The aqueous layer was washed
twice with ethy! acetate, basified to pH 9 and extracted three times with ethyl
acetate. The combined organic layers were washed three times with water and
20 brine and concentrated under reduced pressure. The crude material was purified
by recrystatlization in toluene to give the title compound (102 mg, 68%) (purity
97%) as a white solid. mp = 223°C. !
H NMR [(CD3),S0] & 8.33 (br s, 1H, NH), 7.21 (s, 1H), 7.18 (s, 1H), 7.08 (br s,
1H, NH), 3.56 (m, 4H), 3.39 (s, 2H), 2.32 {m, 4H), 1.84-1.49 (m, 9H), 1.25 (m,
25 1H).

Example 63
8’-Chioro-5’-hydroxyspiro[cyclohexane-1-4’-(3',4'-dihydro)quinazolin}-
2’(1’H)-one

30 Formula (I): X4=C-OH, Xo=CH, X3=CH, X4=C-Cl, A=cyciohexyl, X=NH, Z=0,
Y=NH

The title compound was prepared according to protocol L. To a stirred solution



5 A=cycl ohexyl, X=NH, Z=0O, Y=NH The title conpound was prepared according to
protocol L. To a stirred solution of Exanple 63 (1 g, 3.93 mmol) in DWVF (30
m-) under nitrogen at 18 to 20C was added 60% sodi um hydri de di sgef SEPT
(0.16 g, 3.93 nmol ). The m xture was 10 stirred for 15 m nutes before

4- ( 2- chl owoaziyd75hor pholine (0.59 g, 3.93 Mol ) was addedPCTHROMPIOUre was
then heated to 100C for 1.5 hours. Aftl&r cooling to room tenperature the
reaction m xture was added to water (300 nmL). The resulting solid was
filtered and washed with water (50 nlL). The crude solid was dried in vacuo

th uf?ﬁganﬂxﬁubgeﬁadﬂw?p@r Iﬁgg?nm)r ?%Wm%bog{rﬁﬁ?ﬁ? l:(garrr;gﬁné5 ¥
(0.48 g, \Mih?%‘? gzgal' a'%‘”?P Y"é‘érﬁ‘ %‘ Qf?a% r"ﬁﬂ ejway abed at rape.

(1 pﬂ; l t)é gl%nﬂf@ratdré WB%%MT‘%% l%:@at&a?e@gﬁ)ﬁ@oué sol\.ftoqﬁ ?Na@@ﬁzdm (s,
3.73 (t, @xtfacﬂecswm GHH)C!z 2TBa c(czmbmed drgants: faydrs Wede v@sﬁ‘»&d( with Brire, 13 5
i’ E‘) H%Ex {%&?decz)\égrfs 2804 fil tereé and con@entrated 'I(he cruc@ ma%enaq was pu::lQ"led by 2.(m
8' - Chl or opreciplitatich m?Eth mﬂ@@ﬁthwie%rﬁ&ﬁ&mb%e%ﬁés

di hydr o) qui nazg}k%mpﬁag%-one Formula (1): X, =C- OCH %&%?m >

X3=CH, Xd4parity 4254°Q@=NH, Z=O, Y=NH To a stirred sol ution of

Exanpl e 2 ) 8 t 0] 3 S ded a

sol uti onﬁ'f “@8‘?4@?525@}&%%&%&\3%1 74%1_%' §8?§’3n£198) &ﬁﬁﬁﬁd"ﬁ TH),

2- di met hy I Q'4hdgy hydr r . 5 The
m xt ure V\G/aggﬁg'%:(llil{o'\lﬁl OC‘IL?Jd 1“%/3 hggzplgf J”g? #’F‘ gzt((z)ﬂt%i(—)'i 1[§511f§|7?én&00
The 10eacZiitprt G2-1t58 enyndl),addédm, @H)at @4-1.075h), Hhid extracted with Et OAc
(2x1 L). The 1 6 SEP 2005 WO 02/0747MM 122 PCT/ EP02103S94 comnbi ned organic
| ayer was back washed with water (IL) and separated. The conbined organic

fracti onspyesesgiged over with MgSO4, filtered and concentrated in vacuo at
40C to |%’E\—r§e—mll de material (4.7g, 13.9mmol). The crude product was

9
purified &yChlayh-Metnydrioiyré)ictlvds pire[cyrdbhétane-4a(3t@™ in 5 DCM (200n)
i 0,
and col unyih%grrgmtiﬁgégﬁwz&?u)tgﬁe gradi ent elution, 100% Et OAc

15 X4=C-0OH, X2=C-l, X3=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 pulled dry on the filter bed for 2 hours and
then slurried in a mixture of dichloromethane (30 mL) and methanol (6 mL). The
dark pink precipitate was filtered and washed with dichloromethane (3 x 20mL) to
25  afford the titted compound (12.2 g, 31.0 mmol, 83%).
'H NMR [(CD3)2S0] 5 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'-Chloro-6’-iodo-5'-methoxy-spiro[cyclohexane-1-4'-(3",4’-
dihydro)quinazolin}-2’'(1'H)-one
Formula (1): X;=C-OCHj, Xz=C-I, X3=CH, X4=C-Cl, A=cyclohexyl, X=NH, Z=0,
Y=NH



to 50%in DCMto Et OAc: DCM MeCH; 2:10:1) to yield the t|tIe conpound as a
~pal e yellow solid (2.34g, 6.93mvl, 31 % (purity 99% 'H NVR (3606 1005
d6-DVSO) 51.21-1.33 (m 1H), 1. 40-1. 55 (m 2H), 1.60-1.72 (m 5H), 2.29 (s,
6H), 2wwioXwdts J = 4.5, 13.5, 13.5 Hz, 2H), 2.72 (t, J ﬁ;ﬁgﬁgzm-m 10 2H),
4.02 (t, J = 6.1 Hz, 2H), 5.48-5.542dbr s, 1 H), 6.45 (d, J 9.0 Hz, 1 H),
6.92- 6.97 (br s, 1 H, 7.14 ( d, J = 9.0 Hz, 1H); Exanple 69

8' - Chl oro-5' - (2- am noet hoxy) - spi ro[ cycl ohexane-1-4'-(3",4" 15

di hydr o) qui nazolin]-2' (1" H-one Formula (1): Xl C OCHZCHZNH2, X2=CH, X3=CH,

X4=C- C .

- Cnl oo B REEnei B e 6136 25 Bot B Fonak i DME 4325 790)
(3", 4' wdishgdde) @BUa(z?o‘o'lmL B0(1 mi)noqnmubw&ﬂebmﬁemw iclidd qsfs FﬁL r’f@gi

sol utlon of Exang}mg (59, 1.61 mol) and triethylam ne .93

| rrrml ) emal) a2 5h°£heT'QQ(Dea¢tan aixtore wasCstineed &n‘diadiloarsdlfha rmxtuoé

o5 4 PR nfe b8 658 L Fnadng g b sl s Eired B shod ur s s
washed with Watd? m@oemn_?:zonmo@@bwnép@ﬁg (Qh;?’t@b%g?]ol"rpé‘%ﬁﬁd% Q%%ﬁ’a ver

magnesi um sul phat e I ltration and concentrati I'n vacuo at f orded
i nt er méihvdtasesatascondainitd 1086 metbandld108. Ly forl 13 Minutes, W/brecﬂdﬂaINNR

Ly g fuehdq dho dasndatul® sipatlizsgnl, TBME (1 e dikd T Vagﬂ% : 5'2 B
é?eﬁar 24 BORC &9 2B e e fompbup 493 it sois e 4T S mobeftBah 5050

| nt@r meHi NMK $COTIg 597 64. (571m07)18v(/a§my|5 Beqsvwmr 383 ¢4, BHKR.2ZH (tanyoni a in
et hanol {I%g m{ﬁg@g 0C in a seal ed pressure vessel for 21 hours. The ethanol-
was reffo fh pbr& {ran2kih 1\/6@[(@- 3H) 4084 @ 2 d .26 traviHbol oured solid )
residue (0.81 g). 2N-Hydrochloric acid (40 nL.) was added (no dissolution 5
occurred), the acidic aqueous suspension was treated with 2N-sodi um

hydr oxiElample 61 12. The aqueous mixture was extracted twice with ethyl
acetate containing 10 % nethanol (45 nL and 80 nl). The conbi ned et hyl

acet at 8 fuor@dcyano-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 (3g, 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%
NH3(aq) solution (2x 200mL). The organic layer was further washed with brine (2x
100mL) and water (2x 100mL) and dried over MgSQ,, filtered and concentrated
25 in vacuo at 40°C to give the crude product (1.2g, 3.92mmol). The crude product
(650mgq, 2.12mmol} was purified by preparative HPLC to yield the title compound
as a pale yetiow solid (97mg, 3.27mmol, 4%) (purity 96%).
'H NMR (360MHz, d®-DMSO) 6 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 (br s, 1H),
30 7.25-7.29 (brs, 1H), 7.54 (s, 1H).

“nlsrser



once with water (50 nmL), dried over magnesi um sul phate, filtered and
concentrated in vacuo at 40C to |low volunme (10 nL). An off-white solid was -7
10 filtered off and washed with ethyl acetate (5 nmL). The crude &nf SEP (5

purified wBye9l9fm chromat ography (silica 20 g, eluting wpEREp#Hess%8E hanol
in dichloronethane) to yield the titd,¢ conpound as an off-white SO|Id after

drying in vacuo at 50C (0.30 g, 0.97 mol, 38% (purity 98.7%. 'H NWR
[(CD3)2SOQ S 7.80 (br s, 1 H, 7.10 (d, J =8.8 Hz, 1 H), 6.90 (s, 1 H),
6.48. 155;{13,& 8¥iz, 1H) 378(t J562H) 278(t J562H) 2.40(m 2H), 1.65
(m 2H), 1.01 (m 1 , nple 70

81- Chl oroﬂ5Cblpzot~'m{?Hﬂr@ﬁfﬂ@kﬂﬂlﬁt@pxmmq §yelqhmee1-xr43’43 4' - 20

di hydro) OHTU| a (1): X1=C OCH2CH2NHCH3, X2=CH,
X3=CH, X4= PQ@F‘?HAH ?%?'@#eﬂ?m ¥\H, z=O, Y=NH Internediate 8 (0.4 g, 1.03
nol ) wasFerimuls M- GCHICHL(Mindrbh (DG, XECHIX gidwnol (27 nL) at
70C for 7 hourszﬁqe et han% \E/végs r{gir?ovedﬁ%y evaporation 1n vacuo at 40C and
t he r&si decyptrhaxh AINGNéaOndt=hén water (25 nl) and ethyl acetate (50
m.), addi ng 2M sodi um hydroxide (2 nL) to ensure the pHwas ? 12. The et hyl
acetate was washed once with water (15 niL), dried over magnesi um sul phate
and concefhe tile dompouadusas prefed @cgording te prdtosoll li. AT esitikeel sdltor86f cr ude

am ne was_purified by colum chromatography (silica 20 g, el utlng with 4%
Lri ot hyl ZEREPIER (5% el BHB0 iR VIRVBOTBL) HEPT NORNCAITS e 207 [was

conmpound P P 3 71 rrrml
Go%p s sy oag SRl BRpBG torK ol Sl g el Gy
NVR (186 DiffFad t&r 152hirutes bébore h-@dcﬁlmo&mol)mér;ﬁﬁmﬁm(ow% 3.08 Bl was
2.41 (s, 3H), 2.58 (m 2H), (t, 2H) t, J ='5.7THz,
2Hy, 6. 70added. T$leJna<tt8‘egvas tfnerw\eatedig 109°Cor) 5 Hows. Adter goedlr@ oHpoML H),
8.02 (s,
g - ch or dBEe2ITrS We RBion APHR NS des) 1 AU 30R ML) Fhe sesulting
ilzhxégr 0%(3&6“@%9% 'fﬂtbr&i bhd astital WahF0atE!(80(rhl). PHe Erifdfed 61 Wals btV
, vacuo at 45°C and subsequent purification by column chromatography (silica 60
15 g, eluting with 5% methanol in dichloromethane) afforded the title compound
(0.48 g, 1.23 mmol, 32%) as a cream solid after drying in vacuo at 50°C.
{purity 96.9%) '
"H NMR (360 MHz, CDCl;) 6 7.20 (d, J = 8.8 Hz, 1H), 7.04 (s, 1H), 6.50 {d, J =
8.8 Hz, 1H), 5.65 (s, 1H), 4.10 {t, J = 5.5 Hz, 2H), 3.73 {t, J = 4.5 Hz, 4H), 2.84 (1,
20 J=55Hz 2H), 2.68 (id, J = 13.5, 4.5 Hz, 2H), 2.56 (t, J = 4.5 Hz, 4H), 1.74 (m,
5H), 1.56 (m, 2H), 1.32 (m, 1H).

Example 68
8'-Chloro-5’-[2-dimethylaminoethoxy]spiro[cyclohexane-1-4'-(3’,4'-

25 dihydro')quinazolin]-Z’ﬁ’H)-one
Formula (1): X;=C-OCHCHoN(CH3)z, Xo=CH, X3=CH, X4=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, 18.84mmot) 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



A=cycl ohexyl, X=NH, Z=0O, Y=NH To a stirred solution of Exanple 63 (1.07 g,
4.0 mol) in DMF (20 nL) at room tenperature was added potassi um carhbonate
(1.22 g, 8.8 nmol) and 2-[2-(2 15 chl oroethoxy)ethyl]-1 16 SEP 2005

H i soi n?,q% drsd42H) -dione (1.22 g, 4.8 nmol). The m xturep (Eiﬁf'?%% £d at

100C fo ours. Mre potassium carbpnate (1.22 g) and 2-
chl or oet hoxy) et hyl ] - 1H-i soi ndol e- 1, 3(2H)-di one (1.22 g) were added and the
stirred m xture was heated at 100C for a further 9 hours. After cooling to

18 t The [ ti
sol 1 o weomBiY oRGEAE ay e deld! SatlERRAER R BbETI 7 Iy paraliit il | £ o
by col ummmrlmd)rmtgmnaplfqac(:en:kl oweré0 cmedeluwtrerngmmt M@@/@qet fiwé“r@H | dhd

dlchloronethﬂ e) .to ieIdt(S}, ht hal i m de internediate (1. 06 nmol ,
529) as CANEEPMIREH 48 Ackgl a0 Crip giver they eydeyaplaral éh. 7ex 1t3n%mpml)1a'lfhem de

t
yar ot ol BIRiduet fag el TRME wWsho@Om (ahd bantB8 B Gathentii [0,
2M Hydr mmqraoemg |aﬂ\d( Giumin) ctvvasnaidgm[bhqr(éilicah?rardri@mtelarom/am(i%egm@t
refl ux to 18 to 20C afforded a solid that was

h |
i sol at ego @9/? %'PSQ ﬁo i) Weﬂﬂ‘hz'\wf@rto(!ﬂ@’%ﬁﬁ titte compasind Be a

filtrat M sodi hyd id 2 m),
the o aniem%ﬂtgﬁri@ 308 o d 33N Ph S E e vashed i th vt er (10 )
and 30 mmmmmMHzThém\nsm &mmusmgned:wwcmiqrﬁs ¢, PR qgs@ﬁhza (silica

20 g, eluting with 4% triethylanm ne and 16% nethanol in ethyl acetate) to

yi el d th& dH) 3-2S:(5mpblingd.570(ddl, ¢/ = #.2.11 350 3. 55w 2k, aT\Bn(tté =611 Hzaf t er

Lo ySRE e Pl B b O B TR0 O

(m 3H)69?7(1ﬁs(1m() ?H)4(I_§J7¥9((DYH22|1*H2) 2.87 (t, J =5, 9Hz 2H), 3.65 (t, J :;_}
5. 9Hz m , 6.81 (d, J = 9.0Hz, 1 H, 7.22 (s, ™
1 H), 744(d J =9.0H, 1 H, 813 (s, 1 H. 5 Exanple 72

8' - Chl og-5' - I 3:di met hyl am i nopr opoxy] spi ro[ cycl ohexane-1-4'-(3",4"-

di hydro%ﬂ% n]-2' (1'H-one Formula (1): X, =C- QCH2CH2CH2N( CH3) 2, X2=CH,

X3=CH, E‘LEﬁ?rlS?O-SAleﬁﬁi|ﬁ%m’éxy}-splro[cyclohexane-1 434’
15  dihydro)quinazolin]-2'(1’H)-one
Formuta (1): X4=C-OCH,CHzNH;, X;=CH, X3=CH, X4=C-Cl, A=cyc!ohexy!,‘X=NH,
Z=0, Y=NH

Preparation of 8'-Chloro-5'-(2-methanesulphonylethoxy)-spiro[cyclohexane-1-4'-
20 (3 .4'-dihydroiquinazolin}-2'(1'H)-one (intermediate §)
To a stirred solution of Example 78 (5 g, 1.61 mmol} and triethylamine (1.95 g,

1.93 mmol) in dichloromethane (200 mL) at 0 to 5°C was added a solution of
methanesulphonyl chloride (2.21 g, 1.93 mmol} in dichloromethane (10 mL.). The
reaction mixture was stirred at 20 to 25°C for 5§ hours. The mixture was washed
25 with water (2 x 100 hL) and the organic phase was dried over magnesium
sulphate. Fiitration and concentration in vacuo at 40°C afforded intermediate 8 as
an off-white solid (5.4 g, 1.39 mmol, 86%).
'H NMR JCDCl3] 6 7.13 (d, J = 9.1 Hz, 1H), 6.99 (s, 1H), 6.38 (d, J = 9.1 Hz, ﬂ_{),'
5.60 (s, 1H), 4.53 (m, 2H), 4.20 (m, 2H), 3.00 (s, 3H), 2.47 (td, J = 13.6, 4.5 Hz,
30 2H), 1.50 — 1.78 (m, 5H), 1.48 (m, 2H), 1.28 (m, 1H).

Preparation of Example 69

oyt



10 X=NH, Z=0O, Y=NH To a stirred solution of Exanple 63 (1.5g, 5.63mml) in
DMF (20nL) at 18 to 20C was added a sol ution of potassium carbongf SEN AN
9.42mL, 18.84mmol) followed by 3-di nethyl-am nopropyl chloride

hydrochl Quh48mbds P29, 6.45mmol ). 15 The mixture was heat et OpdPIRGsds0r 18 h
1t was then added to water (400nmL) ang extracted with Et OAC- (2x400nmL). The
combi ned organic layer was back washed with water (300ni) and separ at ed.
Dried with MgSO4, concentrated in vacuo at 40C to give crude rraterl al

1.27q,
{reat pentkERAte (S0, 6 I8 ST RIS 0 uRdd ik BRIGBA 6P Sminblla i,
el ution, kRBAGIEUOAGILYBtSIAG M BQdalen wamr@%wour 212hdGksL)THeOetriagb t he

deS| red product as an off white solid (305 0.87mmol, 15% (purity 99%
'H NVR ( 38@viFemoned Dnseyapomtiog- in, E@GL(cmat QE?C to. I@ave asfawm caleredisaitd 2.

b, 2. esiti (1”90 A kydioioric Pics 07 wa agded | o m%so}.téon?’?il)

?dnJg 73)610@_%38) tﬂab?_gcndl@ eﬁﬁjddﬂls shspeﬂsnén higas kebled Vith ©NCsBiunhy8roxidd - 7- 35

8' - Chl or d0$H éQha'klsbcmlllﬁQWI MW@XW@@BM‘JP@WI mwﬂb -ethyl aqegatedcontaining

di hyd | 1 -G QD R2CH3, X2=CH,
X3CH, Og<4 Jorm éﬂgb{j’ﬁ K%%éﬁpylaonr‘]’eﬁg IBJzﬁlﬁg Cb ol e e WA 54 126
PCT/ EP02J&?c'§9?w.Tmeu¢atéH e(seormppnanwas onéepﬁfagﬂegmﬁwéuegaat@ Iﬁftéféépoén& To a
stirred solution of Exanple 63 (0.5 g, 1.96 mol at 18 to

20C was astegntrptedhés wuanuoaatbéﬁf’ﬁ éo(lowevcgunw Qo mhjl )Amnﬂ—whlteylsobd ovasmcet at e
0.36 g. 2.16 The m xture was heated at_100C for 1.5 hours ol ed

to r 6m @lt%%&?gm 'a‘%éN o it e&'&hdéfett%te\?ét@ﬁ (bl CRige amHae r’*\é%ﬁjptl'f'r‘@f? solid

WanI|t % 5 m ) hqpﬂ,ﬁn Og‘?ﬂ) ng in

vacuo at COBP?‘ ﬁ%ﬁe trt et(gi(')‘(r:ré)oggd <Oeﬁﬂﬁilg 200 ar(;ids?" gﬂr‘l

of f - whi t ednebﬂomknetharmlym) (860 thettitleGREhEYUrR] as Zan( dif-white gollld Biﬁer @indifyg ir7. 03

I H, 6.37 (d, J =9.1 H, 1 60, . 4.64 (s, 2H), 4.30 (q,
SS: 7.?) chmt,%ﬂfﬁ@-%@a;0£7ﬂ"m'-;gg%?ipu%§5%ﬁz7,]°ﬁpm, 1.80(?m ZDI-D, 1.55(?m"'

3. 145 vk [8D,)is07 57 80brs/18), F10 ) 3 = 8.8 Hz, 1H), 6.90 (s, 1H), 6.48
15 (d,J=8.8 Hz, 1H), 3.78 (t, J = 5.6, 2H), 2.78 (t, J = 5.6, 2H), 2.40 (m, 2H), 1.65
(m, 2H), 1.25 to 1.51 (m, 7H), 1.01 (m, 1H); |

Example 70
8’-Chloro-5’-[2-(methylamino)ethoxy]-spiro[cyclohexane-1-4'-(3’,4’-

20 = dihydro)quinazolin}-2’(1’H)-one
Formula (I): X4=C-OCH,CH,NHCHa, X;=CH, X3=CH, X4=C-Cl, A=cyclohexyi,
X=NH, Z=0, Y=NH

intermediate 8 (0.4 g, 1.03 mmol) was stirred with a solution of methylamine in

25 ethanol (27 mL) at 70°C for 7 hours. The ethanol was removed by evaporation in
vacuo at 40°C and the residue was partitioned between water (25 mL) and ethyl
acetate (50 mL), adding 2M-sodium hydroxide (2 mL) to ensure the pH was = 12.
The ethyl acetate was washed once with water (15 mL), dried over magnesium
sulphate and concentrated in vacuo at 40°C to give a pink sofid residue. The

30 crude amine was purified by column chromatography (silica 20 g, eluting with 4%
triethylamine and 16% methanol in ethyl acetate) to yield the title compound (0.23



Exanpl e 74 a'-Carboxynet hoxy-8'-chl oro-spiro[cycl ohexane-'1 -4"-(3",4"-

di hydro) qui nazolin] 2'(l1'H-one 15 Fornula (I): X =C OCH2CO2H, X2FgISE P XB5CH,
X4=C-C, A=cyclohexyl, X=NH, Z=0O, Y=NH A solution of potassium hydroxide
(0.32 gwh08074mspl ) in water (1.1 nL) was added to a stipcedpsyepensi on of
the crude Exanple 73 (0.4 g, 1.13 nme#) in THE 20 (30 m-) at room
tenperature. The m xture was stirred for 24 hours before the THE was
renoved by evaporation in vacuo at 40C. Water (20 nL) was added to the

aneous Lo i [TEndh BRSNS SRS St BNAR) e JATREST 5Bl ¢ ci o

to aff @®%pn off-white solid. The solid was filtered and washed with water
(10 nl) ,25 and heptane (5 m_). The solid was purified by col umm
chr onat ot By (dsiOMEL) 1 1.2 (@, dHnd-5¢ (m. Ac88 i(m, a¥i )Y 1.85¢mhyPHacet ate)

to vyiel t] 5 |y 419 ff -whi t lid aft
eyt ng. (4 e drthe e 2, 208 /TR 7HE Ay F0ERed - 5ilHaRHY 6 8oy b

13. 05 (r=8.9HK)1HY 7912 (Qr1H, 718H) (d, 728 9, 114)?89)236#21,H).11- 1), 30 6.99 (br
s, 1H NH, 6.54 (d, J =9.0 Hz, 1 H), 4.69 (5, 2H), 2.61 (m 2H), 1.77 (m
2H), 1.55 (m 3H), 1.45 (m 2H), 1.30 (m 1 H). Exanple 75 1 6 SEP 2005 WO

02/ 0747%&?2/ 03594 127
5'-Carb -8' -chl oro-spiro[ cycl ohexane-1-4'-(3",4'-

di hydr 0)ml-ti:lﬁlﬁélﬂ"lk=(2'-a(rhi%ﬂh&ﬁ?_ﬁﬁb@l@if%ﬁc&ﬁ&%Q" QO2H, X2=CH,

X3=CH, X4=C-C, A=cycl ohex H5 To a stirred sol ution of

|
Exanpl ecﬁbydm)@mi@awinirz)'ﬁ/’ﬂ)mw (20 mi-) at 18 to 20C was added

pot gassi carbonat e, and_ _4- o] tyrate (0.82 g,
4. 2qf?m)%Bme\%wn?’&rﬁ'@‘éﬁ%@'ﬁé‘iF&%%ogr@%?méﬂ??-@ led to room . -,
terrperatA&@cmx@gdemmpzM@t' §=NH00 nlL). The m xture was 10 extracted Wlth}
ethyl acetate (2 x 200 nlL). The conbi ned extracts were washed wth water

(100 nL), dried over magnesi um sul fate and evaporated in vacuo at 50C to

afford arsgl iiflrddPShiien of Btk €3 (Ph7td e bERhFin'DME 1884ALS af HoMb)
temperature was added potassium carbonate (1.22 g, 8.8 mmol) and 2-{2-(2-

15  chloroethoxy)ethylj-1H-isoindole-1,3(2H)-dione (1.22 g, 4.8 mmol). The mixture
was heated at 100°C for 8 hours. More potassium carbonate (1.22 g) and 2-[2-(2-
chloroethoxy)ethyil-1H-isoindole-1,3(2H)-dione {1.22 g) were added and the
stirred mixture was heated at 100°C for a further 9 hours. After cooling to 18 to
20°C the reaction mixture was added to water (200 mL). The resulting solid was

20 filtered and washed with water (50 mL). The solid was purified By column
chromatography (silica 50 g, eluﬁng with 5% methanol in dichloromethane) to |

T

yield the phthalimide intermediate (1.0 g, 2.06 mmol, 52%) as a pink glassy solid.
To a stirred suspension of the phthalimide intermediate (0.9 g, 1.86 mmol) in
ethanol (23 mL) was added hydrazine hydrate (0.28 mL, 5.64 mmol). The mixture
25 was heated at 60°C for 4 hours. 2M-Hydrochioric écic_l (36 mL) was added and
the reaction was heated at reflux for 1.25 hours. Cooling to 18 fo 20°C afforded a
solid that was isolated by filtration and washed with water (10 mL.). The pH of the
filtrate was adjusted to 14 by the addition of 2M-sodiurf1 hydroxide (2 mL), the
crude amine precipitated and was filtered 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%})



afforded the internedi ate ethyl ester (1.27 g, 3.33 mmvol, 84% as a pink
solid after drying in vacua at 50C. 15 "H NWR (360 MHz, CDCI3) S 1%§él %t +
m 4H), 1.38 (m 2H), 1.58 (m 5H), 2.01 (m 2H), 2.38 (m 4H), 3.B¥ER#HKS
= 5.7Hz, 2H), 4.01 (q, J = 6.3Hz, 2H), 5.46 (s, 1 H), 6.32 (d, J = 8.1 Hz,
1 H, 6. 8wo(prrsH), 7.02 (d, J = 8.1 Hz, 1 H). 6N HydrochborEeonesset (10 nl)
was added to a stirred suspension of I2he ethyl ester (0.9 g,”2.36 mmol) in
dioxane (6 nmL) at 18 to 20C. The m xture was stirred under 20 reflux for
2.5 hours, After cooling to 18 to 20C the solid was filtered and washed with
wat er (50 HiNMRARE0TMNE, (5 DMSO)'IEhé déb(mmmm B5I oy 2 E6t (i, TEVE .60 nl)

btor Carghngth 20200 BN 2 T o B griaaar: Basnia %ﬁarﬁﬂzz‘ﬁf@%“"d
%:gg Enm] zmmiggﬁ (2'Fl) 6*@11 %dlﬂg(gHH§3’r%) 2%3 fﬁl(ffhg%:q)zu %ﬁﬁé%go s

1 H, 1&1(5d$.1]H):90Hz 7.80 (s, 1 H), 12.05 (br s, . Exanpl e
76 8. Chloro-5' -(3- sulphopropoxy) splro[cyclohexane 1-4' - (3 4 30

di hydr‘r’o)qw nazolin]-2' (1" H-one Formula (1): X1=C G:HZCHZCHZSO?,H, X2=CH,
X3=CH, X4E§alﬁgle pocycl ohexyl, X=NH, Z=0O, Y=NH WO 02/074754 128 1 6 SEP 2005
PCTI EPO2/ € title conpound was prepared according to protocol L. To a
stirred s®rGhlosa-Bf[3-dimmetbiytaréhdrropoxy]9iirofmiclohexané-1-29(I|:) at 18 to

20C was ot assi um nate (1.19 g, 8.65 mmol) foll owed by sodium
3-br ormpr‘g'g'laé Ynarx @g?i%ﬁﬂn% 4.32 mol ). The mixture was heated at

100C for Gﬂ@?r hen— (300
m.). The Irﬁcé{g‘lﬁ}?‘tél ﬂgxﬁﬁﬁ:ggcmggﬂwgl i |§%¢t§l§ R[ﬁdgﬂw%fheg%ﬁ%\eng ?%&S%'

hydr déhl oKFiHadF, YRiHaqueous ni xture was vvashed with ethyl acetate (200
m.) and evaporated in vacuo to dryness at 70C. The residue was treated with
TBVE (200 nm.) and a snmall anount of white solid 10 was filtered and

di scarde ﬁﬁhﬁg h DWGE p yel | ow
i nsol ubl ?%%sﬁg%%@él?@%&ﬁas r eén:i{)vedéf ?oén%Theoﬂt)ﬁ "ﬁgfﬁgrat % %

evapor at i 20fC wasaaddedta s0Mtionhef pemsbhjmng:agomnatas(le gmzmtammmmot)
acetonitrj Ie ield the title conmpound

as a whi telowe db)é;g gpnethyyammopropyl chloride ydrochlonde (1 %Qg, 645mmol)
15  The mixture was heated to 100°C for 18 h. it was then added to water (400mL)

and extracted with EtOAc (2x400mL). The combined organic layer was back

&L

washed with water (300mL) and separated. Dried with MgSOy, concentrated in
vacuo at 40°C to give crude material (1.27g, 3.61mmol). The crude product was
purified by charcoal (1g) treatment in DCM (120mL) and column chromatography
20 (silica; gradient elution, 100% EtOAc to 50% in DCM to EtOAc:DCM:MeOH;
2:10:1) to yield the desired product as an off white solid (305mg, 0.87mmol, 15%)
(purity 99%) |
"H NMR (360MHz, ¢®-DMSO) § 1.40-1.53 (m, 1H), 1.65-1.78 (m, 2H), 1.85-2.0
(m, 5H), 2.2 (m, J = 7.3, 6.3Hz, 2H), 245 (s, 6H), 2.67 (t, J = 7.3Hz, 2H), 2.75
25 (ddd, J = 4.6, 13.6 & 13.6Hz, 2H), 4.22 {t, J = 6.3Hz, 2H), 5.71-5.75 (br s, 1H),
6.68 (d, J = 9.1Hz, 1H), 7.16-7.20 (br s, 1H), 7.35 (d, J = 9.1Hz, 1H).

Example 73
8'-Chloro-5'-ethoxycarbonylmethoxyspiro[cycichexane-1-4'-(3’ 4'-

30 dihydro)quinazolin]-2’(1'H)-one
Formula (1): X;=C-OCH,CO,CH,CHj, X2=CH, X3=CH, X4=C-Cl, A=cyclohexyl,
X=NH, Z=0, Y=NH



drying in vacuo at 50C. 15 (purity = 99.7% 'H NWR (360 WMHz, (CD3)2SO 8

8.27 (br's, 1 H, 7.95(s, 1 H, 7.25(d, J =86 H, 1H, 7.04 gggp;w)
6.63(d J=86H, 1H, 409 (t, J = 6.5 He, 2H) 2.64 (t, J =

2H) , 5%‘,(593,0-,35—94 2.08 (m 2H), 1.80 (br m 2H), 1.60 (br 38 (br
d, 3 Ot 2H), 122 (m 1 H. 30 Exampe - PEHERossols

8' - Chl oro 5 -[ 2- (t et rahydr o- pyr an- 2- yl oxy) - et hoxy) - spi ro(cycf ohexane-1 -4'-
(3',4"-di hydro)quinazolin] 2' (1" H)-one Formula (1):

132G AR St boA PRI phlord R hrotdodt, 1 3% s Fho 1o
prot ocol Hxanise BF (015 g5 EOBUrinasl) dh Dﬁwar(woemﬁff 4t048 @ 22-)9@6»\@%05&%‘
(10 nmL) at 18 to 20C was added potassium carbonate (0.

f ol | owed pﬁpa%u{m caobonateod- ﬁ@oy‘}@ét m@mra@dzeﬂwmun(o@cemg (036LGg, 26 ). The .
Thon adadinel e m s Was Healed, dC Htbreq Wb Ta' fiaus Fokbd tar@omaned
hept ape. (SRPo e ah thendidas 1 HaRartooPPLYGTRE REMEng, <ol Was G4 "co g
18751rrnn|and9@9zsheg$mm whtern{sot mstncuheptunul\(m(aﬁq an(,m@@% 567 H24 .
( ., 4. g?saﬁﬁff?eﬁi&ly?“@ W?ﬁ\"’%(@%@ ’bZ"(l %3'436») asanmf(-mhlt%omﬂ) 3. 41 (n{ 1-

, 2.56 13
Exarrpl o0 4 iR @993@5&5('@%' ydrgg}j 4t h%iJ"z l}ﬁﬁj @ . 1, s Yo 9(@
10 di hyd I I 2
1S A SIS e 2 FOUTH 3.1 10 A O% 8
ol J0wasiz 2H)r wou(y A, ﬂtiﬁ gmoBHYHE4B A, ), AR5 (t15 BBz (3Hm)
Concentrated hydrochloric acid (0.4 nL) was added and the

f

Exampile 74 _
5’-Carboxymethoxy-8’~-chloro-spiro[cyclohexane-1-4"-(3’,4'-
dihydro)quinazolin]-2'(1’H)-one

15 Formula (I): X4;=C-OCH2CO2H, X5=CH, X3=CH, X4s=C-C}, A=cyclohexyl, X=NH,
Z=0, Y=NH -

A solution of potassium hydroxide (0.32 g, 5.65 mmol} in water (1.1 mL) was
added to a stirred suspension of the crude Example 73 (0.4 g, 1.13 mmol) in THF
20 = (30 mL} at room temperature. The mixture was stirred for 24 hours before the
THF 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),S0] & 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).

Example 75



m xture was stirred at roomtenperature for 24 h then heated under refl ux
for 2 hours. Thé THE was renoved by evaporation in vacuo at 40C and the
residue  was partitioned between water (25 m-) and ethyl acetatkeb(48 28h) .
The aqueous phase was separated and extracted with ethyl acetate &20 m.) .
The combMietR/P@7extracts were washed with water (20 mi), &FTERIHUE VySOs
and concentration in vacuo at 40C afl#orded the title conpound (0.32 g, 1.03
nmol , 59% as a cream solid after drying in vacuo at 50C. (purity = 95.7%
mp = 176-178C 1HNI\/Ré 2SO) 8 7.89 (br s, I;& 23 (d, J = 9.0 Hz,
11- 1), 659§8(TBPX¥PTQH$X §'-q OV%SB'SOEQW'Q“&X@QT“ (3114 4.81 (t, J =5 Hz,
7

J =5 He, 58 SH), 1.7
(?#r‘{'m:iﬂ&"rp"flaﬁg]ﬂ" "2'?-1)"?'@1 gg (m 1H. Exanpl e 79(?0 i (m
8 ChI or m(esﬂpoﬁe@@mfwmcmm@mxéﬂommmm XpCaicpebpdionen; 1- 4" -

(3,4 -di ro, I ha |nI 2'(1'H-one Fornmula (1): X1
=C- OCH- (gﬁﬂ*%x(ﬁcé{r -furan-2-yl), X2=CH, X3=CH, X4=C-C, A=cycl ohexyl,

X=NH, 5Z=0, Y=NH 1 6 SE P 2005 WD 021074754 130 PCTI EP02103594 The title
conpound was prepared according to protocol L. To a stirred solution of

Exanpl e G &Gtivregl, sdluBian rofdtyaraple 83dil 10N godimeadlPinl DMF (208ﬁL)’T’ﬁD|1B fon DVF
(10 nmL) at 18 to 20C was added potassi um carbonate (0.258 g, 0.95 mvol) and
5 5- Chl or28%et Mas faﬂd@ﬁi znqia$$3@sty|qafb@eat§ dl2 GsBd moald md athgt 4mol ) .

Th t f 2 .h., Af | et th
Tt vent  bhoptfedte (00 ot Z RM TREERAIES wad neatby A 0BEe TR OUS £t o
vas adde%oleﬁ‘?o lrauﬁf té’i-ﬁbérﬁ@ﬂ%%ﬂ&%déd"%%&%? 08NS eTRe ﬁasﬁﬁ@ér Ghgl hr ee

times with EtOAc. The conbi ned organic | ayers revvahe ine, dried
over 10la2 &RAracted Wlthteihsdobtaetdtec&&e&‘ﬁ(} mLe)dTh@hmrsbthed endrachs miere erqhsnecbol um

oI Ot o3P b GRSk o5 Bt SR oMb i
i, 05 0, Pl o o oo, ey ) 21
2H), 2. 43ffdrded the mﬂ)erméd’éﬁe e115ylles‘tér (1.27 @Hp.33Lvinkoll 88% ) a3 aBpink doldD (m
2H), 1.28 (t, J =.7.0 3H), 0.97 (m
after drying in vacuo at 50°C.
15  'H NMR (360 MHz, CDCl3) 6 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).
B8N-Hydrochloric acid (10 mL) was added to a stirred suspension of the ethyi 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, ds DMSO) 5 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 (i, 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 (1): X;=C-OCHCH,CH,S03H, X=CH, X3=CH, X,=C-Cl, A=cyclohexyl,
X=NH, Z=0, Y=NH



1 H. Exanple 80 8'-Chloro-5"-(5-carboxy-furan

2-yl met hoxy) = spi ro[ cycl ohexane-1-4"-(3",4"- 20

di hydr o) qui nazolin]-2' (1'H-one Formula (1): 1 6 SEP 2005

X, =C- G]-\igo(ogmﬁggpoxy furan-2-yl), X2=CH, X3=CH X4=C-Cl, péx@pot/aitexyl,

X=NH, Z=0O, Y=NH A sol ution of Iithiupmghydroxide rmnohydrate (0.85 g, 20
nmmol) in water (1.35 nL), 25 EtOH (11 nL) and MeOH (67 m-) was added to a
stirred suspension of the crude Exanple 79 (0.6 g, 1.43 mmol) in CH2Cl2 (17
m-) at roomtenperature. The mxture was stirred for 48 h before the

theros: HE e EBROEMA S HRERARY kol ‘?@%%“’?‘ﬁ%@bﬁofﬂtar\%ﬁ%d S0 0 *anc
ext ract edxavhple 6312CH23. 9B @ns)in mmr Pams td 20eC SwAS hAdEd ipdta i@ .
Na2SO4, filtered and concentrat ed. e so was purified by colum

chr lomat o@ﬂrbphzteg €119 qh 8.6§, menal) |f3:n¢pwed rbycmcma?v &Hlmlmdmbﬁamesulphgmaied t5 8((3:
tit co n as a Ite so r in vacoat
(pur Bty "BBSE 'S 432mR N0 e\ Brishrs e hopter BROBOISSEH § hpuls) FagiRd to

[H§ 093;251%10{‘3 pé%tll(l{l%' ﬂi@ ‘fl%%n g.gagd@ aa‘? E%dggm(*?) Th§ r%%gftffngl_éolmign ilw

(br s, écnﬂmedaolﬁ-i 1( w;th&td)ncemraﬁec?. h#Oro(cmorR:l-&mleﬁ@ dquedild) mlﬁuﬁéwagaz (m

3H) 1. 40 - 1,00 ZQ(S{ Exanpl e 81 .
- Chl or wagheql;y@t &#th%s@)tg;ﬁ( mjaalaoﬁeev@w@rqted mo@cua to dryness at 70°C.

§'4“¥;d o) e 8GR Mas et MRBSTBIR Pdonk) hng™s Sl Ry A Wike SIELL o

accofgi ngak GilteFad aAA!discarded aDaEhAtiMflanal the IBME frémawmal fitraie isdldled & 85
mml) in DM (30 nmL) at 18 to 20C was added potassi um carbonate (2.39 g, )

17. 3" mopyler wellosndnsabyblsr ahdRemaining HME was oempved. fammiiae )oil b foreri xt ure
ves heat e Bt R en A5 POF kel hh SOl e RS S 50
in vacuo(fd mY%o i@ e thie 'cofthdurd ©. FPEPOYE Mol 3P%Yas ARehifd S8R after
drying in vacuo at 50°C.
15  (purity = 99.7%)
'H NMR (360 MHz, (CD;),S0) 6 8.27 (br s, 1H), 7.95 (s, 1H), 7.25 (d, J = 8.6 Hz,
1H), 7.04 (s, 1H), 6.63 (d, J = 8.6 Hz, 1H), 4.09 {t, J=6.5Hz, 2H), 264 (t, J=7.5
Hz , 2H), 2.58 (m, 2H), 2.08 (m, 2H), 1.80 (br m, 2H), 1.60 (br m, 3H), 1.38 (br d,
J=12.6 Hz, 2H), 1.22 (m, 1H).
20
Example 77
8'-Chloro-5’—[2-(tetrahydro-pyran-z-yioxy)-ethoxy]—spiro[cyclohexane-1 4'-
(3’,4'-dihydro)quinazolin}-2’(1'H)-one
Formula (1): X1=C-OCH,CH,0O-(tetrahydro-pyran-2-yl), Xo=CH, Xa=CH, Xs=C- CI
25  A=cyclohexyl, X=NH, Z=0, Y=NH

“eag i

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) foliowed 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



product was purified by colum chromatography (silica 70 g eluting with 10%
met hanol in dichloronethane) to yield title conpound (1.72 g, 5. qmmﬁ?z%
as 20 a fawn solid after drying in vacuo at 50C. (purity = 97%

193- 195C. wWidloixvE744( CD3) 2S0] S 8.12 (br s, 1 H), 7.36 (d, JPETB_:P&/MSMI H),
7.07 (br s, 1 H NH, 6.75 (d, J = 91® 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 Exanple 82

8 -Chloro-5-(1 Htetrazol - 5-yl met hoxy) spiro[cycl ohexane-|I -4'-(3",4"-

di hyd | 550l I
ot ) oepess (2 ) b B aEas B Ao ERE (O RRBRA N EbORYL)

0.16 mmol 1.7 mm@nﬁQ?/q)laﬁamot&evmte gdidnl, 0.179 m"rDI) and toI uene (2 m - )

wer e: m xed ro or 15 NaOH (0. 02 6 SEP
1005 WO 02/ %@%ﬁ%ﬁ%ﬂﬁ@b %9 {ﬁ *é é%ﬂs’i Y m@s%‘brdédﬂaﬁeﬂﬁfﬁa

m xture )S6! r Y It | T e

renoved, \Aﬁz{xaﬁgg s‘g%lge%m?o t egr(%s d'u!aHP ﬁ(‘jé‘ (&Q?m)t??;ﬁﬁxﬁm aé/mgs(%tl rred
for 305ni 2H)YhaxXdnien wHd), &b tddJ ThBS, dpbiHa, 26Y), 1.83s- nepeahed3Hhreegt(ires,

and Et OAc Eﬂs added, the precipitate was filtered and 5 washed with Et OAc.
The resi dl&Wwas taken into CH2CI2 and 1M HC (1, 1 mol) and
concentrated under reduced pressure. The preci pitate was washed
successively with water and McOH to give the title conmpound (0.04 g, 71 %
as a whi Exapypledi8 (purity = 98.1 % np = 287- 2890 'H NI\/R [ (CD3)2S0] 8 8.02
(br s 10 6.82 (d, J =

L1 34
8.9 Hz, 1'Em')-C'éoz?ﬁﬁ-f?-hfﬁyoxszeﬁsm(vﬁ-s%lcvﬁéé %e 11% (3}450 (m 3H), 1.36

(m ZW uihaZbtin a(gm
8' - Chl or o- 5 (&mﬁy dr oxy- F& foxadl azol -3 yl met hoxy) - spi r o[ cycl ohexane- 1-

154" - (3' F@rmdlaq@h%FCqOthﬁHzDﬂ -2=CIH B s=0e, Xor@ablpA&Eyclohexyl, X= NH
X, C-OCHZ%%W xy-[1, 2, 4] oxadi azol - 3-yl ), X2=CH, X3=CH, X4=C ,
A=cycl ohe X=NH, Z=0O, Y=NH Preparation of

8' -chloro-5"'- (N hydroxycar bam m doyl net hoxy) - spi r of cycl ohexane-

Example 77 (0.69 g, 1.75 mmol) was stirred in a mixture of THF (20 mL) and
15 water (4 mL). Concentrated hydrochloric acid (0.4 mL) was added and the
mixture was stirred at room temperature for 24 h then heated under reflux for 2
hours. The THF was removed by evaporation in vacuo at 40°C and the residue
was partitioned between water (25 mL) and ethyl acetate (40 mL). The aqueous |
phase was separated and extracted with ethyl acetate (20 mL). The combined
20  extracts were washed with water (20 mL), dried over MgSQ, and concentration in
vacuo at 40°C afforded the title bompound (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);S0] 5 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 = 5 Hz, 2H), 4.00 (t, J = 5 Hz, 2H), 3.76
{q, 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}-spirof[cyclohexane-1-4'-

(3’ 4'dihydro)quinazolin}-2’(1’H}-one
Formula (}): X,=C-OCHa-(5-ethoxycarbonyl-furan-2-yi}, Xo=CH, X3=CH, X4=C-CI,
A=cyclohexyl, X=NH, Z=0, Y=NH




20 14- (3" 4'-di hydro)guinazolini-2'(1'H-one (internediate 9) To a m xture
of Exanple 81 (0.6 g, 1.96 mmol) and hydroxyl am ne hydrochl ori de 19 %ggmﬁ
2.94 mol) in ethanol (7 m-) was added sodi um hydroxyde (0.114 g, é

mol ) di ssolved in the m nimumof water. The reaction mxture was heated to
reflux WROBUHRIMi th stirring. After cooling, the sol vent VaWERYMSEH r at ed
under 25 reduced pressure. The resi dfe was taken into CH2CI 2] the
precipitate was filtered, washed with CH2Cl 2 and dried under vacuum at 45C
to afford intermediate 9 in a quantitative yield. "H NVR [(CD3)2S0] S 9.34
(br s, 1H OH), 7.94 (br s, 1H- NH), 7.73 (d, J =9.0 Hz, 1 H, 6.98 (br s,
1 H NHThegitOcqmpound mms()pneparéd Hrcorsiglta protaddl, L. M ala s(tinredssolatrbn oB0 NH2),

1241 %@We%oépeeb B aPmsi) @ sesliah dosigeyig: b a3 73 Moy DMISER 2005
el or of g1 et 9o, ZiC Wil Aded bIARF L Arbricte fp25e 5 Hior HRohA,”

triep hy|5a0hlﬁ;@or€18tl'i§r3ﬂ!iﬁan-2-c§rbdmb)acncT hethyleaster of0.2% xhL| & . 8Rsmaldl). 'ask at room .
tenperature for h. After 5 conpletion, the precipitate was filtered to

afford M&W%W@Em%@hﬁﬂomméﬁﬁiwe foRRdr- fd%%“?'@t@%thﬁgsolmvya&ml ch

[ Coos) o 2eolhs pfel Pediled ssRf Bnd'd BBilye o WA EIOA NS Begerh 'S 4
H NH), '13197& bfwére % afdigd, the dyueduslone Q}é?n xtdatel, thted Qinhés v?ih‘) 4.20

(q, J = ,258254(m2H) 1.83-1.72 (m 2H), 1.62-1.53 (m
3H), 1. Lfaom} Thgwpmmnggozgmc ayers were washwd with being, dripg overNa,80ni xt ur e

i 23065 0Rfeaf Ay BaNeATaAes. ThE" BBf, s WRrdla By ColfrDRmAaOR o
refl uxeqsix@é 184 ditifg Wity CHRG L/ TIROH €38/t itorB8TRX to! /ReldaRe GRIBCIhpEtms under )

15 reduced pressure and taken into a m xture of CH2Cl 2 and aqueous 1 M HCl .
The | ay(@r7$ gvt68s sap arwhitalselidiatterdryingibiaconattiil’by extracted three times

th CHeQ 2 Th d 2S04, filtered
and | conBMARKED- Lo Gl or7ied Ko v i SIS Aol b 5P Sofbt aa el Mhlh & ol i d
after & ¥h.8%d fnV2RY 053! (s29H), 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]-Z;(1’H)-one
Formula (1); X,=C-OCH,-(5-carboxy-furan-2-yl), Xo=CH, X3=CH, X4=C-Cl, -
A=cyclohexyl, X=NH, Z=0, Y=NH 3

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 HCI and extracted with CHCl,. The combined
30 organic layers were dried over Na,SQ,, filtered and concentrated. The solid was
purified by column chromatography (silica 5 g, eluting with CHzCl/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%)



, 8.04 (br s,lH),7.32(dJ 9.0
Hz, 1H), 7.03 (br s, 1 H, 6.72 (d, :90Hz 1 H, 5. 07 (s, 0
2.42-2.36 (m 2H), 1.78- 1.74 (m 2H), 1.59- 56(m3|—|) 144(m§£5&11
(m 1 H -wbrainires 84 25 - PCT/EP02/03594
8' - Chl oro-6'-iodo-5"-[2-di net hyl am nor3set hoxy] spi ro[ cycl ohexane-1-4'-(3',4' -
di hydro) qui nazolin]-2'(lI'"H-one Fornmula (1): X =C OCH2CH2N(CH3) 2, X2=C-1I,
X3=CH, X4 C-d, A=cyclohexyl, X=NH, Z=O Y=NH 30 The title conpound was
pr epar ed a&wa.[@:)msm §t1éiciﬂ) (2..1H)o B96t(br s.etH SNHYL7.a8 (df J=Bxamd,edH8 (1.5
g, 4.44 ) f 010 aci 5 re subsequentl| added
N i odosuggqh (Hféet'Hl l'Hl)g ﬁgg‘b ﬁﬁ%%ﬂl& 2111}%\1/\?? %JTQGPFI% ih’l)-d X i) .
The resul S i 0 t Qy. eh d water
were 16 SB by e 0155 A0, TR e pogf’éf%?%i”‘e?é@d“%%ﬂﬁb B8 yer
was separ 408dm, 8. aqueous | ayer was tw ce washed with ethyl, ba5| fied to
pH 9 vg'ath 30% aqueous sodi um hydr oxi de then extracted three ti nmes with
et hyl *acetate. The conbi ned organic extracts were washed with water, brine
and concegkgﬁ%gwnder reduced pressure to give 1.95 g (95% of the 5 title
conpound as a e solid. (purity 9999 "H NWR (CDC13) 8 7.71 (s, 1 H), 7.06
(br s, 1 8i)yChkress’ (wammgthgxyspla&cyclohbxar& 0-4'4@°,42H), 2.82 (t, J = 6.0

07 oottty Lm0 g1 1o 17 (n 3
- (4- Car pgrmyagy Ki= @(olgﬂgzer\paé-cnﬁbqeww-g GYCAW%#NN% =4,

dlhydro)qU|nazoI|nj- one Fornul’a

X2=C-1&- c¥rlNbkyphenyl ), X3=CH, X4=C-d, A=cyclohexyl, X=NH, Z=0O Y=NH 15
The title conmpound was prepared according to protocol G To a stirred

sol ution of Exanple 65 (7 g, 17.2 mol) in DVF (84 nmL) at 18 to 20C was
added a sehytingo mﬂmc\%b a@é}@ayécm.ﬂ 'tSEﬁﬁi (B2 r?éa ot and
pot assi um car bonatnéH ?ﬁ 9 er ok §A?? st egag(gu@toﬁe

m Xt ure bExampld 63102 \gl, ﬁ' tﬁENimilﬂ) i‘ndBNﬂF (rii() mb.t) abk8 to QDPCW&&M@WSBEM
pal l adium (1.33 g 147 _nmol w?
carbonate (2 39 g, 17.3 mmol ollowed by bromoacetonitrile (1.04 g, 8.64 mmol).

20 1H NMR [(CD3)2SO] 8 12.86 (br s, 1H)
J

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 titie 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 = 193-185°C.
H NMR [(CD3).S0] & 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): X;=C-OCHy-{1H-tetrazol-5-yl), X;=CH, X3=CH, X4=C-Cl,
30  A=cyclohexyl, X=NH, Z=0, Y=NH

Example 81 (0.05 g, 0.16 mmat), 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



The solution was heated to 100C for 18 h. It was then added to water (1 L)
and EtOAc (1 L). The desired product was precipitated and coll eci eﬁdsé%y
filtration to give the crude product (3.5 g, 51 %9. The aqueous :ﬂ"@
was separated and acidified to pH 1 with concentrated HC ﬁ) The

whi t e Wola2#7438¢ col | ected by 25 filtration (2.7 g, 39% .FCH 03403 4 products
were combi ned and purified by col ub chromat ography (silica 80 g; gradient
elution, 20% DCMin EtQAc to 50% DCMin MOH to give the t|tIe conpound

(87T 4 R, e B S M0 e o e B~
(7m50 ((gl,,eriugg.t STRe 'dz)per ?@yéﬂ%as TeRBvés, hdxdne foRBadded Lilthe Pesi8uéSthe3H) | 2 25

1.61 (m 1H), 1.48 (m 2H), 1.19 (m 1H). Exanpl e
86 1 6ra5EPar@0 tum o'@asoshvsd fec30=pun/ bexane wassremoved. This operation .

o hggrgggboxgggﬁwﬁ}aezﬁweg%ﬁ%@m w%@%@ﬁ%ﬂ' (R SR RIRE RS kel drid -
| e (WaSREP P EROWC) T3 rditluevels iken iARs DHADIS AV, 1MENGI (3=@AL, Y=NH 5 The .

title conpound was prepared according to protocol G To a stirred solution
of Exenmpold ap8 pqnqantgated wulaimigd)iced noresyreo The) peacipitewas wvagheddded a

car bonaesdesienpwR AT AGARCRTE R sMe tis Thrlord fo BP0 882488, "0
bubbl [ ﬂ;ﬂ;téﬁygg&er?{?bnwQBeF%?Ki[ﬁé@BVF’lﬁmﬂ phosphi ne) pal | adi um (331 ng, 0.286

he "sol uti on was heated to 100C for 24 h and allowed to

cool {le NRIR ECERRSOhdé &.82¢bt anTH)xT dde(dnals= &d@die.t tHiaf €1 (bp80 1)) and

Ff%?asfa%‘iod ot a0 e, et e S e SR Ahel (2 uf AU 3. vy, 1,02
13 06 (ﬁ@@saﬁh)dggt@o% brown solid. (purity = 96% 'H NWR ((CD3)ZSO) '8 B

P's, 1H, 804 (s, 1 H, 7.94 (d, J 81 H, 1
H, 7.74 (d. J = 8.0 H, 1 H, 7.58 (t, J =80 H, 1 H, 7.34 (s, 1 H

7.01 (br's, 1 H, 3.21 (s, 3H), 2.30 (m 2H), 1.87-1.78 (m 4H), 1.67-1.64
(m 1&amls:§§20150(m 2H), 1.24 (m | H).

8’-Chloro-5'-(5-hydroxy-[1,2 4]oxad|azol-3-ylmethoxy)-splro[cyclohexane.1-

15  4'-(3',4'-dihydro) quinazolin]-2'(1'H)-one
Formula (1): X;=C-OCH~(5-hydroxy-[1,2 4]oxadiazol-3-yl), X2=CH, X3=CH, X,=C-
Cl, A=cyclohexyl, X=NH, Z=0, Y=NH

Preparation of 8'-chloro-5"-(N-hydroxycarbamimidoyimethoxy)-spirofcyclohexane-
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 ethano! (7 mL) was added sodium hydroxyde (0.114 g, L

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);SO] § 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




Exanpl e 87
8' -Chl oro-6'-12-(4-nethyl - pi perazi ne-1-carbonyl ) phenyl ] spi ro[ cycl ohexane-1 -
- 4'-(3",4" -di hydro)qui nazolin]-2" (1" H-one 25 Forrmula (I): Cgﬁ SEP 2005

X2=C- (2- (4- net hyl - pi per azi ne-1| - carbonyl ) phenyl ), X3=CH, X4 C
A=cyc| olvexyd/74%3NH, Z=O, Y=NH Preparation of (2-bronp- phetCI/EP02/03594
"~ i)-(4-nethyl -pi perazin-1-yi)-nmethanede (internediate 10) 30 To a sol ution
of 2-bronobenzoyl chloride (2 g, 9 muvol) in toluene (30 nlL) was added
N- et hyl pi perazine (2 nm, 18 mmol, 2 equiv.). The resulting m xture was
stirred overnight. The precipitate was filtered and the filtrate was

G o or dnet MR B ERHEGE LR TO50S 0 ATt 963 3B eleBersBe® (0515 wi 11

wat er. Thie, P8 ih d t ive
(5% o1 1 0T, PgARCH iy GRRASIH b s eSS pR RS0 UL 3.1 v, 20

7 20 (mmmqj) Theo geactpm mmugH)was $t14®d33200(3m temperatuge- for 40 H.nAftér) , 2. 30

et ¢ IENE e’ Geshils st WRALTR Aok GRe B pORyIp IR uent |

added s dnliewiediags 20 3761@:? Va%)lmmurfm‘Nas Fserflbirdelly #the next step without
bi s(pi nacol at o) di bor on 52 ng, 0.6 mmol ). The mxture was degassed by 10

bubbl i nduitherpyHicatiag. t et r aki s(tri phenyl phosphi ne) pal | adi um (30 ng, 0.026

ovelr ni ghf’P @P@g TQ@Q@%?@?(;%(D I%ﬁ@ﬁ@ﬁimtggu@de} ot eg\ﬁ%dhgiégﬁ r(Br g'5I'§1:e

resi due mmﬁyl@'ﬂa(bnéozld'ﬂwzw@gg:(gaye w?eﬁajﬁﬂpssgfg H{24.20-(q q/ & or gani ¢

| ayer was dried over sodium’Sul concentrat €d un bressure
and 1Bur i .7 ddiz, BHY, 12288-21%4 ¢im;, @bt dBRPHAZ m, 8H)j ¢ H1¢I53( trapBhh)eatthirh, acet at e

et hanol2Hind 225 heDriT otttk tter =7 daieedbr cssure To gi ve 400 mg (66% vi ol
ol T R ety 39'5’%"@“’?‘”5?*"“&%?29@"&%‘2’@%"??5 S s drchere o
(46 ny, d)a:azﬁalmiﬂ[S 41012e|qdeo-7}e12® (@t ral 2 G wremad) ol GHRGN ¢F mpb) asas um
ﬁ?{ nggt & lﬁ)éec? for 24% with st:mnngfhe react-l_crwlr(ia rmx)t%rlér (\aivavéla%o%% A rgtee% t1)1¥1dbubb| 'ng
15 reduced pressure and taken into a mixiure of CH,Cl, and aqueous 1M HCI. The
layers were separated and the aqueous one being extracted three times with
CH.Cl,. The combined organic layers were dried over Na,SQ,, filtered and
concentrated to vield the title compound (0.17 g, 70%) as a white solid after
drying in vacuo at 50°C.
20 "H NMR [(CD3).S0] 5 12.86 (br s, 1H), 8.04 (br s, 1H), 7.32 (d, J = 9.0 Hz, 1H),
7.03 (br s, 1H), 6.72 (d, J = 9.0 Hz, 1H), 5.07 (s, 2H), 2.42-2.36 {m, 2H), 1.78-

fi' 1.74 (m, 2H), 1.59-1.56 (m, 3H), 1.4 (m, 2H), 1.11 (m, 1H). _

Example 84

25 8'-Chloro-6'-iodo-5'-[2-dimethylamino-ethoxy]spirofcyclohexane-1-4'-(3",4'-
dihydro)quinazolin]-2’(1'H}-one
Formula {1): X4=C-OCH2CHN(CHjs)z, X2=C-|, X3=CH, X4=C-Cl, A=cyclohexyl,
X=NH, Z=0, Y=NH

30 The title compound was prepared according to protocol L. To a stirred solution of
Example 68 (1.5 g, 4.44 mmol) in trifluoroacetic acid (15 mL) were subsequently
added N-iodosuccinimide (1.1 g, 4.89 mmol, 1.1 equiv.) and sulfuric acid (4 mL).

The resulting solution was stirred for 4 h, and then ethyl acetate and water were



tetraki s(tri phenyl phosphi ne) pal | adi um (8 ng, 0.007 mmol, 0.05 equiv.)

added. After heating to 90C for 3 hours, the m xture was concentrg%ﬁgzwpder

reduced pressure, taken into ethyl acetate and washed with wat erl

or gani ¢ 25 [£] was washed three tines with HO (1 N). The a eous | ayer

was ba§?$v%8%¥0 pH 9 and extracted }hree times with dichf QQﬂﬁﬁq 4 The

organi c .| ayer was concentrated under reduced pressure, the resultlng solid

was crystalllzed in toluene/nethanol to give 10 ng (16% yield) of the title

conpoun mhlte lid =250C 30_'H NVR [ (CD3)2S0] 8 8.58 (br s, 1 H,
%dﬁiaeﬂ A proanis aYﬁfMg%) rﬂepi‘“ﬂ?d Thezaquecys (ayer vgs twicesyashed, 1 H,

5150 G G T AR sl By beh s ("

1. 24- 1.theed tﬁneSH)mh etBylSigetae0 T heCcaabied7Srhaiid eREACERRIE(O ArRheBXaip| € 88
8' - Chl 6 net h 1-
car bong))ﬁ'r"'g‘)tﬁ’ﬁet?ﬁ ?QB?‘ %&99(’3@%&3"1%§8°? %)IFQSESLHF’HSMQ“& d 8 ha£B8blajjofthg' | ' H) -

ge(gtﬁe‘%i%]rﬁ‘aﬁlbﬁ(zfé%t@ﬁ;}e S&"g&ﬂfﬁ {-car bonyl ) phenyl ), X3=CH, X4=C-C,
A—cycl ofire MR (EB(EIQ)ZSzDTW(zd\IHi-Hr é’m & ontidf, 543 (br s, 1H), 4.06 (t, J 60

(4- Br omp- 3- et (4- pi perazin-l -vi)-net hanone

(i nt er nid@i 2 Qlé? ?’oJa' @1)9I Iz %H)oé/:?@ {5+ 6K0- 3 Q‘FefrﬁyQ n1 83 (rUhIZbll)l 1160(0 5 g,
2 mol )1 |7$h( é@nq sgﬁrgd rwangdp\Agg (s nﬁ:}hyl pi perazine (0.5 nL, 4 mol, 2

equiv.). ul'ting xt ar ' rred overni ght, The preci pi tate was
filtered and the f||trate was concentrated under reduced pressure. The

resi due_was taken into ethyl acetate 15 and washed with water. The organic

| ay¥} vEXaeple8Sover sodium sulfate, concentrated under reduced pressure to

2 susph Ao 3 M S8 o i R B AR e o5 )
¢ oo et (50 1 ¥ ;*Tm'Thfmes;*we s
degasselormula {1): X4=C-OCHjg, X=C-(4 carboxyphenyl), X3=CH, X,=C-Cl,
A=cyclohexyl, X=NH, Z=0, Y=NH
15
The title compound was prepared according to protocol G. To a stirred sélution 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

Mg

EtOAc (1L). The desired product was precipitated and coliected by filtration to
give the crude product (3.5 g, 51%). The aqueous filtrate was separated and
acidified to pH 1 with concentrated HC! (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 titte compound (1.77 g, 4.41 mmol, 18%) as an off-white solid.
{purity = 99.4%) mp = 309-311°C. i
'H NMR [(CD3).S0] & 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



by bubbling nitrogen and tetrakis(triphenyl phosphi ne) pall adi um (150 nyg,
0.13 mmof, 0.05 equiv.) was added . The resulting mxture was heppg@ps45C
25 overnight, then additional bis(pinacol ato)diboron (635 ng, 2.5 nmol,
equiv.) Wwod2t0e41saki s(tri phenyl phosphi ne) pal |l adi um (100 rrgcT,@Pm:‘»m‘ml ,
0. 035 equiv.) was added. The m xturel¥as heated to 90C overni ght and
concentrated under reduced pressure. The residue was taken into ethyl

water. The organic |ayer was concentrated under

acet at e, hed once W|t

reduced p&é@ﬁ?@wlﬂ k@ 'Fl?!ﬂ!l%ﬁng‘%lbpwsmg[%&dhbdxme-ﬂ-‘Et(ﬂyﬂ’-acet ate to
give 0.7g4 L To a suspension of the boronate (200 ny,
0.5 mmol) ?‘W@ﬁmt %}%I"meﬂg‘a@g m.) were subsequently added internediate
11 (200 ngorm@afl)oXeEC-QCHeXw@-(B- wdosmemg)ang@ﬂexgie@m, 1.5 mmol, 3
equiv.). %beﬂi‘?G SEP. 20&5 A 2/ 074754 PCT/ EP0O2/ 03594 138 mi xture was
degassed Dy BB~ 25 t et raki s(tri phenyl phosphi ne) pal | adi um
(29 ng 0.025 mmol, 0.05 equiv.) vvas added. After heating to 90C overni ght,

the mixture was concentrated under reduced pressure, taken into
di chl or ok ditle campouishwds wirepanest according t6 propeol 6. Tayestived solatior s r at ed

(i oh or oEATIPIE RB) t C2 RhrfbhO. MEwgin PMENR) mk HHE (& corCiweg a%'slebﬁé‘wgi'
Compound Sou0 43 ERREEIRbOIhE A RSP e ol o8I s hEshldn

?H%), 3 7. 30catbafatem(28H) 8. 57m15 (Bmnid) WhdeRHN2. THe Inikturd. Wés (dBg a%td)ed b 21

1.24 @nzrﬁ'sﬁg}' DQE&%T{%F egé?a af?dg Qﬂ%ﬁ'ﬁlfmhe[fwlqmwéF@)Pﬂg&um%m mg, 0.2%6
i pydr o) i L s THE SARKHRL Hbanid o 409 cefor 24 h and allowed to cool

X2=C- (4- (o p8raziore. | Tmriw(tﬁbhﬂhﬁdtwﬂe) wa¥3xfddd wwﬁtéﬁ (200Arrw_y<ar@1hEt0Ae X=NH,
Z=0O, Y=NH To a suspension of Exanple 32 (400 ng, 08 mmé) in toluene (4

n) was GO0Imbbdlhendesifad pradsct &@S(megsnlfﬁte@an@ cm*mted by twn) drigddn

resultin t e e
reduced g\r(é(;esdéu?{ag Zﬁrﬁﬁpqﬂ?ﬁ@e §£WUB$JS§7B1@3? ‘% g’m‘@t ?’g Efs ?ﬂ@%icyl
chl or1|5de bnmuiﬁ-ﬁﬂ(cﬂ nm., 0.54 mol ) was added triethylamne (0.1 nmi, 0.15
mmol, 3 equiv.) and piperazine (70 ny,
(purity = 96%})
'H NMR ((CD3)2S0) 5 13.06 (br s, 1H), 8.30 (br s, 1H), 8.04 (s, 1H), 794 (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  Formuia (1): X4=CH, Xy=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-phenyl)-(4-methyl-piperazin-1-yl}-methanone

(intermediate 10)

30 To a solution of 2-bromobenzoyl 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 filirate was concentrated

under reduced pressure. The residue was taken into dichloromethane, washed



0.81 mmol, 1.5 equiv.). After stirring for 2 days, the m xture was
concentrated, 25 taken into dichloronethane, washed with water and]@3ppa
with. a IN aqueous solution of HCl. The aqueous | ayer was washed tw ce W|th
di chl or wweepotieie34 basified to pH 9 and extracted three tiPESERIL/B594

di chl or onet hane. The conbi ned orgari3¢ extracts were concentrated under
reduced pressure and purified by flash chromatography on silica gel :
(CH2C1 2/ MeOH . 99/1 to 95/5) to give 181 ng (75% 30 yield) of the title
corrpounwltéiswatamﬂ'ﬂ’l@ grganic iayierNMS conbatesel uhderédibed predslireNd givé. 78 (d,

J =85 63 1H), 7.48 (d, J = 8.0 Hz, 2H),
7.17 (bgag‘n?%e'cﬁ@q”@%‘?d%" (52 96H)(br m ElH) 1.88 - 1.77 (H)m

6H ,; 1 24, 7L 1 074754
H). [ EPOZ%?(\)%MQ%?[({?QCK%&&@GO% ), 73@%11( H)17H0 (h, SHYEE otP930 (AP 949, .

8' - Chl oBeA®B3 204@'0&\25:}:.@60-2)4@4511 B#pi 2!30@935!*).62{3082 R5-(f,-10Hp)., 4" -
di hydro) qui nazolin]-2'(l'"H-one 5 Formula (1): X = )
X2=C: (4- car banoyl - phenyl ), X3=CH, X4=C-d, A=cycl ohexyl X=NH, Z=0O, Y=NH To

a SUSpEIﬁéQQraan%fEE%rﬁ%%}( 1g, 2,7 mmol) in toluene (10 m.) was added

t hi onyl "chlorTdé ( 4 rrrml 2equiv.). The resulting m xture was

heat ed tl® aeusmmmgnm&mme ZSF(E‘JQomng,rﬁ imhel) wedimelyHdeaamidd (8 kilat | on,
washed W|th t gl uene .and g%aed under reduced pressure to give 0.9 g (90%
yi el d) ?hﬂﬁ%ﬁﬂ ety opdided sodiumg acalaien{13M e, Ik amal, Sheavivdeapdoo n,

0. 25 Ritco d 0.

di oxam(lél(pma(:b@w r()% g"%%\ﬁﬁ@ 6% ﬁq“al)n x-ﬁﬁér Zﬂ!/\)(l/zta“slj st“ffé)% e@%§F§ Bﬂt and
cont@nt habbling ndmgereand éeltrakus&taphmylﬂﬂmptﬁw)palIﬂdﬁanweai) 18 91026 ndmol,

di chf or gﬁ%hane and m@?ﬂ%%ﬂeer wgt er. The organic er was concentrated }
under r Qi 80U aeEs & mmwrgdwaanﬁaged i ABt Cagenyiont 856
h I 3 10

O Oes AP IR H. ddfeenifatdd LB aITR ARIBIOFARE resiileShas Bkhr®

ng (66% vyi el of the title conpound as a e sol

[ (CD3) 28tp dicldosimetiare, vﬁadﬁedl\th‘)ce Sntﬂﬂva(tbr Fhe brgﬂmlblﬁﬁyerm%dﬁeeﬁav(ed J =
236 ?Erzsoé"z” ’1%\!7'@%; ,70'0%5?%‘9@@ é’"dﬁq fﬂQHyied 19592?531'9/%@111 plgp@eé %%G&E‘éhésk% m
1H)1 llor%grr&m_g%ﬁg'?}(ﬂpy %rfr?stsﬂé? ?933113 ?lélﬁ'\@l&ﬁf{/l"%cetgfég?ggﬁzn 1&@5’ resulting solid
was hydrolized by hydrochloric acid (1N) in methanol and concentrated under
reduced pressure to give 400 mg (66% vyield) of the boronic acid. To a
suspension of the crude boronic acid (40 mg, 0.14 mmol ) in dimethylformamide
(2 mL) were subsequently added intermediate 10 (46 mg, 0.16 mmol, 1.2equiv.)

20 and a 2M aqueous solution of potassium carbonate (0.2 mL., 0.4mmol, 3equiv.).

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/methanot to give 10 mg (16% yield) of the title compound as a white
solid. mp =250°C

30 "H NMR [(CD»),S0] 8 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),



car bonyl ) phenyl ] spi ro[ cycl ohexane-1-4'-(3", 4’ d|hydro)qU|nazoI|n] 2' (I

one Forrmula (1): X1=CH, X2=C-(4-((1-nethyl-piperidin-4-yl)- plperaZﬂmkSEPZmﬁ
car bonyl ) phenyl ), X3=CH, X4=C-d, A=cycl ohexyl, X=NH, Z=0O Y=NH 30 To a
suspensi QQo@kofvapl e 32 (150 ng, 0.4 mmol ) in t ol uene (2 pty/Evezoasided
thionyl chloride (0.06 nmL, 0.8 nmol, 137equiv.). The resulting m xture was
heated to reflex for 3 hours, and then concentrated under reduced pressure.
The 1 6 SEP 2005 WO 02/ 074754 140 PCT/ EPO2/0359-1 resulting solid was added
to a solution of 1-(N-nethyl-piperidin-4-yl) piperazine '(100 ng, 0.6 mol,
1.5 equiv,) and triethylamne (0.1 nL, 0.8 mmol, 2 equiv.) in toluene (2
m) . Aftéiiﬂﬂﬂklﬁﬁg overnight, the mxture was diluted with dichloronethane

and wash 1 S i carbonate. The 5 organic

-l ayer vva?jc%vﬁtgg?l%r j?e'ﬂéﬂmg?k‘?edﬁﬁgggbfﬁ&%?ﬁ?eeq The resulting solid was
washed widdrbehigl)phengl]spivoleyctaheianed -ar-y:v;@ldmzaeo)qm&imhn]-z (1H)-

acet at e/ net hanol to give 70 ng (33%yield) of the title conpound as a Wmte

solld mPNE81 C. 'H NVR [(CD3)2S0] 5 8.53 (br s, 1H, NH), 775(d J 8Hz

20 1 Srdmyid [l x0Tyt b gieiiing e fohghy

L hs i 2K4=0H, NYHC-CExarDyctolikyl, X=NH, Z=0, Y=NH

8'-- Chl oro-5' - met hoxy-6' -[ 4- (4 rrethyl pi perazine-1 - ‘carbonyl)
phenyi ] spi ro[cycl ohexane-1-4'-(3", d| hydro)qw nazolin]-2'(1'H- 15 one
rormila (ol OF 4@%— 5 6Nk BRCAR | Bt afR AR RSN

Exanple E{Eutédn@:haté 515) mml) |n DCI\/I (15 m ) at 18 to 20 20C was added a
sol ution _of thi onyI chI qri de i)B and DMF (0.8 nL). The m xture
was sti r R dagoluop piaddreaio- "Pﬁthﬂ‘?@nm%*uﬁ IoRgeniO® 2 vamolintaluenat ed in

! vacuo QD)L PR e TRl B A3 e 2 by, G peSHfcr e
t hi onyl ahixturedwasestirregihoverhight, e praudsitatot wagHilicaéd avRs the filtrate was

concentrated under reduced pressure. The residue was taken into ethyl acetate

15 and washed with water. The organic layer was dried over sodium sulfate,
concentrated under reduced pressure to give 0.2 g {34% yield) of intermediate
11.

Preparation of Example 88

20 To a suspension of Example 25 (1 g, 2.5 mmol} in dimethyiformamide {25 mL)
 were subsequently added sodium acetate (650 mg, 8 mmol, 3 equiv.) and
bis(pinacolato)diboron (760 mg, 3 mmoal, 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



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 55C. The crude product was purified by colum chromat odriapiR/?005
(silica Q2080 Et OAc in MeOH) to yield title conpound aBCWEpsd/@ssks own
solid (170ng, O0.35mo(, 14% (purity3®5%. 30 'H NVR [(CD3)2S0] 8 1.25 (m
1H, 1.54 (m 2H), 168(m1|—|),183(m4|—|) 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, fPl)‘dU‘? 36 (Was1 H) degassedd, Jb¥ 8. BFEuibQIH)g 7. Smlttmlgerﬂ 8 agtiz,

2 udlfobptpatnkolith BE o, A8 s k) e

n- 2-y| amaniled: 4Aftdrt heatidy d6 09010 réverdight,| thle %.imrmnlvas(édﬁa !m'e'?‘
X2=CH, X3=CH, X4=C-C MA?—I t et rahydr o- 8yran 4-yi, X=0 ent?&te\r;?

Pr epar at if8AUGAd NiressWRl dakes. inke rwﬁb!ommﬁmanez apdd Mreahe;dl withopiatennirte

hyar oant Grgaie Bher ok eBnaehiilfuer B pRSTES B PursRd v sy i n
CH2CI 2 (zmeomhtogramebnrmﬁwg@n(mcmahwéthahl@v:ﬂéﬂ%cﬂ5 971316, 9416) ahd'THR! ) was

added dropwi se at O0C. The reaction mxture was stirred at room tenperature
over ni ghtfesutiag molid was wrstalized dn italugna/metiianohte g 18omng (EXGHBIA afut i on

and extr racts were washed with
saturate %ﬁg%\gﬁbm@éﬁqs%ﬁﬁ?%%’@?% % >t}%12804 filtered and

concent réHeudMRT FBISD (s, VRE N, 7 36T 2y (h 8 7@*5'&{?? 99y %
silica gel ohexane/ Et OAc" 9812) 'to afford |nterrre i ate 2 as a pink
0| I (10 513@0 37&37’/(,(01. AHINRRI-Z32 Gh, THS. 220( 6, 3H): 1378 (hlz 6H) H.62§m) ‘[lby s, 1

, 0 1H), 6.57 (dd, J 9.0, 3.0 Hz, 1H), 3.7 (s,
31 €§ 3':9 1gﬁe(ﬂéar ton of ' S

N-f6 chI or o- 2- (4- hydroxy-tetrahydro-pyran-4-yl)-3-nmethoxv-

phenyl 22, 2- di met hyl - propi onam de (internmediate 13) To a stirred sol ution of

i nt er medifx ample 89 g, 4.13 mml) in THE (25 nl) under 25 nitrogen at -20C

was adde e but yl It hj ane nL, 10.34 nmo
The reac% gg{‘qﬁf‘}%upg'(ﬂ’i’&gf‘her (‘faé O“XQAQL?BY épﬂomlﬁﬁﬁﬁﬁfﬁ?ﬂ'ﬂh?%'rﬁ" :
15  dihydro)quinazolin]-2’(1'H)-one
Formula (I): X4=CH, X>=C-(4-(piperazine-1-carbonyl)phenyl), X3=CH, X4,=C-Ci,
A=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 mmoi, 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 HCl. The aqueous layer was washed twice with dichloromethane,
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 vyield) 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).



(2.5Min hexane, 4.13 nL, 10.34 mml) was added dropw se at -10C. The
m xture was further stirred for 7 h and tetrahydropyran-4-one was 1 afgﬁglﬂﬂﬁ
dropwi se at 0C. The mixture was stirred overnight at roomtenperatu
poured 30ypbhe7yaler and extracted with Et OAc. The organi Cpexirpgfsssoder e
washed with saturated aqueous NaC sgbution, dried over Na2SO4, filtered
and concentrated- The crude material was purified by precipitation in EtQAc
to afford internediate 13 as a white powder (0.25 g, 18%. 1 6 SEP 2005 WO
02/ 074754 PCTlEP02/ 03594 142 "HNWMR ICDCI31 S 8.08 (br s, 1 H NH), 7.32
(d, J 8,5 Hz, 1 , 6.82 (d, JJ=8.5 Hz, 1 H, 3.95 (t, J = 11.5 Hz, 2H),
384(s M(m 2H), 3.35 (m 1 H OH), 2.86 (m 1H), 2.33 (m 1

, 1.84 ?dgbm ' 1
6 chl oro- gﬂleg di ﬁﬁ%&%ﬁ!aﬁ%@ﬂﬁgﬁﬁ% %/a'?o%éﬁ@ n’| ne (internediate
14) A sol dthydro;dumakehn]am(atlﬁ -dRe (0. 365 g, 1 06 mmol ) and pot assi um
hydr oxi dngO 24 i n glycol was stirred at 100C

g
over ni Fm@ar(gagﬁgé XQTTQQ« dr@%@oabeh@avli r?iscr%t)ér(éﬁ! Axeycdlehexylt hree
times with ﬁgggg) 410 conbi ned organic |ayers were washed with brine,
dried over anc concentrat ed. The crude product was purified by flash
col umm chr omat ography (eluent: cycl ohexane/ EtQAc : 90/10) to give title
conpound{r0187 , (39 white solid. "H NWR | CDCI3]@S709 (d, J =9.0
8. SUBRENSION Oéa%(%plel 24)(1952'71"(fﬂ?|) in tyluenes(19, m.) (was addeds. 20

I( g‘ cﬁ:_?)r Oﬁg@fyé Q:glor%%(grég rr%_‘_ép 43 rnéﬁ 2y lﬁ\g (?)é)?vultuﬁiﬁ'ﬁﬁ:% V&% Rlated to

(i nt etOrediefiue dernightoThe mecmftaientmsmedﬁamce b§14f Ifratidn.’washed Aitineluknand
pot-assi um c%anate (0.15 m xture of acetic acid (5 nL)

and wat er 8@ dsieg ur)dq;'\,a(gdg@q!q Pé%ﬁséztr g to (ﬁb‘f‘g pegr’rﬁéQQ{’/u yield ek Kieyaey! chierids| vent

haueous: onp ot Sysseidr 6t (RPACHRAIGHER (1000l 838 Hbf i botlibhe (2 AL A8
aqueous oaedédalang 5ek sohdibadoft Ameeoriia naihwarha CHASH,20.5 cﬁhﬁol?@r@qmeq Fheani c

layers were washed wi.th brine, dried over Na2SO4 and 25 concentrated to
gi ve 0. 15Mixturssasosticed pyarniobl And spacanjrated; upgder redusessoressuresihepr s,

L0015 e g Bt B g Sl Ui Sy od ekl
layer was concentrated under reduced pressure and the resulting solid was
purified by flash chromatography on silica gel (dichioromethane/methanol : 97/3)
to give 10 mg (66% yield} of the title compound as a white solid. mp =327°C
'H NMR [(CD3):S0Q] & 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 id, J = 8.5Hz, 2H), 7.69 (s, 1H), 7.63 (s, 1H), 7.36 (br s,
1H, 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, 11},

Example 91

25 8'-Chloro-6'-[4-{(1-methyl-piperidin-4-yl}-piperazine-1-
carbonyl)phenyljspiro[cyciohexane-1-4’-(3’,4'-dihydro)quinazolin}-2’(1'H)-
one
Formula (1): X4=CH, X3=C-(4-((1-methyl-piperidin-4-yi}-piperazine-1-
carbonyl)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 (2 mL) was added
thionyl chloride (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



Preparati on of 8-chl oro-5-nethoxyspirof4H benzo[d i) :

1, 3] oxazi n-2vl am ne-4-4'- 30 (3'-iodo-tetrahydro-pvran-4'-yl)] ‘KB;StEPrNUidi ate
16) A solution of iodine (0.23 g, 0.9 mml) and sodi um i odi de (0. , 1.35
mol ) i nwme2/didous sol ution of NaHCO3 (10% (3 ml-) was eCEHOXA3SPMI Se t O
a stirred solution of crude internedittte 15 (0.128 g, 0.45 amol) in CH2CI 2
(5 nm) at room1l 6 SEP 2005 WD 0 210 7 4 7 54 143 PCT/ EP02/ 03594
tenperature. After a further 3 h, the reaction mxture was treated with a
smal | aresuitingosolid 2820C3ddeth o laapelutionefel - aetiybgigmridlin eyl pissrasinene

bei Xt t h t,i ith 2 . Th nmbi ned I
rt odl ovhII0 R 86 MRS et BulikArd Hhiiamias (Gohete aanmmied esioms
it ! At \ g . _ ] 0 li d
D or P Sherel (2 TR0 Pt Coirringf Mverionl.s) $8 5 iy, AR ditedy Qi <3¢ -
7. 17 ( brdishlopdinett@areoad washedayith atsaturedHolution of Godiun BicarboAatd dthe J =
10. 3, 3.75 (s
F

2.0 Hz, 3. 97 3.82:3.79 (m 2H), (s, 3H),

3. 70-%3. 69'9@|W°l&"'l§4§? "‘?.58"10’(%%%9%%&%?’@ PEQ”CPdH?fS?S%fEPﬁ)J& asyling splicwasl e 93
To a m X il ' 0.12
oL ) 1 o ke e S e temotndiotong ot
0.29 mmyive.70Timg (B85 yield) ofitixe title campousdtasia twhiROsdlid. amp £A8BHW°CAf t er
conpl etiqgn, the | Xt oncent r d upder reduced pressure, the
resi due MWQ&&%&%E%@W §n3i'\n§‘i‘ﬁ)e_c?-?gr(€e*1ﬁ Bz, whth hekdee 1H he
crude pr C hfhed b I chy,0 el uent:
G20 2 it b oD g 7 230 F L S TR R B8] GEE. 7
sol ifh ' b7MR7EGRCIB), 8.16-232((h, 4HF; 18821148 (M1174).6. 48 (d, J = 9.0 Hz,
111), 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 Exanple 94 8'-Trifl uoromet hyl spi A
ro(cycl o exanc?-l 2—4' -(3,4"-dihydro)q u inazolinj-2'(1'"H- one Formula (1):
X, =CH, x=Xam , X4=C- CF3, A=cycl ohexyl, X=NH, Z=0O, Y=NH 25 The title
CO_”DOUndawehla*oesaﬁﬁdhaﬁpw-gd-gq-m@tr?l?ipéﬁziﬁeusi ng 2- _ _
trifluoromethytphenylurea (500 ng, 2.45 rrrml),_poly hosphoric acid (3 g) and

carbonyl)phenyl]spiro[cyciohexane-1-4’-(3’,4"-dihydro)quinazolin]-2’(1'H)-

15 one :
Formula (1): X4=C-OCH,, Xo=C-(4-(4-methyl-piperazine-1-carbonyl)phenyl),

X3=CH, X4=C-Cl, A=cyclohexyl, X=NH, Z=0, Y=NH

To a stimed solution of Example 85 (1 g, 2.55 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 stimed at 18 to 20°C for 2 h. The resulting mixture was
concentrated in vacuo at 55°C. Toluene (10mL) 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, Smmol) 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;).S0] 8 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 5, 2H),
7.05-7.09 (brs, 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).



cycl ohexanone (0.3 nL, 2.89 mml). The crude product was purified by flash
-chromat ography on silica gel (hexane/EtOAc: 10010 to 50/50) fc,léers')wed by 30
rever se- phase chromat ography on a C18 colum (water/acetonitri‘l EP#i110 to
01100) tqvgr,);y,@utﬁe title compound (13 nmy, 2%yield). 'H NNRERRI03304& 7. 46
‘(m 2H), 7.07 (m 1 H), 7.01 (br s, 34H NH), 5.60 (br s, 1 H NH, 2.00
(m 2H), 1.83-1.57 (m 7H), 1.30 (m 1 H. 16 SEP 2005 WD 02/074754 144
PCT/ EPO2/ 03594 Exanpl e 95

8' - Chl or 0- 6' - cyanonet hyl spi ro[ cycl ohexane-1-4'-(3", 4" -di hydr o) qui nazol i n] -
2'(1'H)- one 5 Formula (1): X =CH, X2=C-CH2CN, X3=CH, X4=C-C, A=cycl ohexyl,
X=NH, Z= he title conmpound was prepared according to protocol E. To

a stirre 4 5. C agld (15
1) was S%%EL‘#H SnSthorys TR A odradland STBRadin 2 iafine s8Rk ANIRG: 2
48% aquequgraned’tfl)jon of hydrobronmic acid (5 nL). The m xture was heated to
95C o er(r}i ﬂ-pht’ P ured on . ice. The precipitate was filtered, washed tw ce
Wi th prpya{i K eieHa %N X G, 8«@ -ClgA=datrahydro-pyaprbirkt hy |
sprro[cygk.odje arm;'l-\/l. (3,4 -dihyd ro )quinazoli n]-2"(1'"H)- one as a
white solid. The crude bronDnethyI derivative (256 ngy, 74 nnDI) was 15
treated with sodi umcyanide (40 ng, 82 mmol, 1.1 equiv.) in DM (10 nL) and
was heate to GOC for two hours. The mixture was concent rat ed under reduced
pressur e, 45 Mat or N-(2 AL LA t EC g

filtered rn? g iat ed under reduced pressure The crude rraterral was
purified %Te@y@fj—a)sh chromat ography on silica gel (CH2CI 2/ MeOH 9911 20
fol | d@ed Ty acg@lhbd)l@)Cd@bEbW meﬁﬁiﬁ@nmné%yﬂr@ﬂﬂbndé ((899v€1t1hmmbl)lahd

conpound g /Q@épurrt 959 as a white so = 239 C'H NWR
[ (.cD3) 2sdyiethyln ue((ﬂ le 43 iyrmoly in>HGle (200 TE\-J) underlaltr(qgensplvqioui NH) |

3,94 (5. ifbiahP47 iS22 i) wasddochlrdBisd 0°C: Fhe Bbctlor i
8' - Chl or ow@é; s(tr&edi aetrbgaharrenmpe%tbwircmynrghppbbra)mure)[mlpdwé@nmtol @' -
(3,4 -dih (_)}qur nazol inl - d X, =C- OCH Cl_li(hga) CH2N( CH3) 2, X2=CH,
X3= CH X5 r@ﬁ Raueeus HIRLICOsxs tron and ‘extracted wi H,Cl>. The  organic

15  extracts were washed with saturated aqueous NaCl solution, dried over Na;S0Oy,

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 [CDCls] 6 8.15 (d, J = 3.0 Hz, 1H), 8.0 (br s, 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-vi)-3-methoxy-

phenvl}-2,2-dimethyil-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-butyliithium
(2.5M in hexane, 4.13 mL, 10.34 mmol) was added dropwise at —10°C. The
mixture was further stimed for 7 h and tetrahydropyran-4-one was added
dropwise at 0°C. The mixture was stirred oyernight at room temperature, poured
30 into water and extracted with EtOAc. The organic extracts were washed with
saturated aqueous NaCl solution, dried over Na,SO,, filtered and concentrated.
The crude materiat was purified by precipitation in EtOAc to afford intermediate
" 13 as a white powder (0.25 g, 18%).



Z=0, Y=NH 30 Preparation of 8'-Chloro-5"-(oxiran-2-yinethoxy)-s

ro[ cycl ohexane-1-4' f3',4- dihydro)guinazolin]-2'(1'H)-one (i nterm?g: HSe 17)
1 6 SEP 2005 WO 0 210 74 7 54 145 PCT/ EP02103594 To a stirred sol ution of
Exanpl e 63 %5%'3 18. 75mmol ) in DVF (80nL) at 18 to 20C ng g&%ﬁﬂ anhydr ous
pot assi WPOXP bt e (6.59, 46. 9ol ), fol I owed by epibro f P 83g,
20.6mmmol ) in one portion. The m xtur@ was heated to 80C for.2 h and t hen
90C for 2h. The crude m xture was quenched into water 5 (800n1) and

vgsor, 11 FR 4EEAa 4 R0k for . o AT B @ i “%55%113-8 B2 (9.4 0.br oduct

(3.49, 5420 yHp!3Ys (The=crugdeipraugt 4/»@6@@%&@ ql { ography
(silica 100g ?el ut |(n W th %%Zt,‘?)]) EO%A) gpt‘ an t%fﬁg{'%
i nt er med?2. 86&!’"17“‘022 MS%lyﬂeMiIma%Haa. 183 (=, B44).i d after drying in vacua at

10 45C (purity 98.9%. 'HNVR[CDOI31 & 6.96 (d, J = 8.8 Hz, 1°H), 6.76-6.79
(br's, 1H, 6.24 (d, J =88 H, 1H, 52305235 (br s, 1H, 409 (dd, J

= 2.8 1lﬁra\’5tlon1 'Eﬁ‘ @cﬁlﬁr&QdSQ , ) A B, 2.73 -
(dd, 1 = : 10 = ~ 238 (m
2H) 1@%&) 123136(m2H) 104115(m 151H)

P t f T | t f dineth Et OH
(17t o m ige 3 Brmiediota 4 510 o5 a8 oo Sé‘nq‘ip@qahg&na&%n”&xﬁ‘ciehﬁag

2. 26mmol t C Th

sol 1 vk 1277 REPTS ol (0% MY, was St%‘é%’“@ SypPigtaThs gl o

glg e/(l) d thmmllum Mecage poumd:tlnt;JG rgatahlang eﬂtra«(:)te(:lSﬂtﬁ&g tl@%ﬁﬁébgl—iﬁﬂ? Ther i t|¥|)
0 , = 9. . r s, ,
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H) . Exanﬁelluzerﬂ?c;ﬁ:lel@xanﬁl cEtG)Aq 3904 0h tqlgm titte 2ompoundx(- 18D ROTBY6)SHE a
ro[cyclohﬁxa nF 1-4' -
te 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 _[6-chloro-2-(3,6-dihydro-2H-pyran-4-yl)-3-methoxy-phenyl}l-urea

(infermediate 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 NaHCOi.. The
layers were separated, the aqueous one being extracted three times with CH,Cl,.
The combined organic fayers were washed with brine, dried over Na,SO; and

25 concentrated to give 0.15 g (68%) of crude intermediate 15.
"H NMR [{CD2),S0] 8 7.51 (br s, 1H), 7.32 (d, J = 8.5 Hz, 1H), 6.89 (d, / = 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][1,3]oxazin-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 mmot) 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



30 (3',4'-di hydro)qui-nazolin]-2" (1" H)-one X1=C- OCH2CH( OH) CH2NHCH3, X2=CH,
X3=CH, X4=C-Cl, A-=cyclohexyl, X=NH, Z=O, Y=NH 1 6 SEP 2005 WD Zé %ﬁzﬂ'ﬁf
PCT/ EPO2/ 03594 .-146 To a stirred solution of nmethylamne in Et v 8M
96mmol ) &0 dBo1ues420C was added internmediate 17 (500ng, 1.5gFmmbzdoy one
portion. The nmixture was heated to 4@C for 2 h. A further pgrtion of
nethylamne in EtOH (10nL, 8M 80mmol) was added and the reaction heated at
40C for another 20mins. The 5 mi xture was concentrated in vacuo at 40C and

TBMVE (30 ' rehcti
( 30mémpeesurddefter FHerthuhidtl, §e E%O&I%ﬁ%ur#n%@?‘%%teﬁ%ﬂ?% gﬁﬁa\}\}a .

filtered to give the crude product , 1. e nmaterl
di ssol ve@MAnbaxi N2owi s ahlie Hayersdwese sparated apd thenagesotis onbebpingsence

f ch ' fil th h d of celite,
nashed weaatsER D iR S oe s otadnge el bt et avame
title coMa8@y, Ateredvdid Gonednteated OPAY crdf¥aatahad) was %&e@x %ﬁngiff%gt' H VR
[(CD3)2S0] 8 7.21 (d, J = 9.0 Hz, 1 H), 7.00-7.06 (br s, ﬂ) ) d, J
9.0 H2, ¥19dirdeasediakol1f 0.1, 5604) as a.vahitq solidafter dryihg icmachiblat 52080 (dd, J

(s, 50, '8 R chinge %86 ) Soda 16 (ot 4 oot i o
8" - d’ﬂ or gi-zém}f“('dzjt(ﬂdxygélﬁ?oaﬁ@dﬁéjtzhwpa%’%o : él"ﬁ'&?figbﬂﬂ'@[ g@&%ﬁ@x‘é‘ﬁe 1-

4' - (3", 42H)i Bydr(s) ddi,n3Z@-3.8R- @, (TH )-8k, 20= X453 H2CHALH2NHCH2000CH2 CH3,

X2=CH, X3=CH, X4=C-d, A=cyclohexyl, X=NH, Z=0O, Y=NH To a stirred

suspension of internediate 8 (2.0g, 5.14mol) in acetonitrile (28nm) was

addegna %g ' g-'gggl;{d ycinate (3.72g, 3.6nmol) in acetonitrile (12m).

25{Tﬂg ol Of |e§L3,. der reflux for 24 hours. Concentration in vacua

at' 40C Jof arribdurenodimagsediate (691 00hngh (ves nmmb])esnE AIBN F(P.bﬂq, 0.12
e

chromatography  (silica 110g, eluting with 50%to 100% Et OAC in t ane
f ol | owed HpoGdBdctuene (4 ml)nmderasoen wastatddled fribatdionpydride (2.68mgl-. 22% vi el d)

29,3 0L ipg Teg6bon LA ) HEHE 800" 1R AN LoBRIGT he?,
6. 62 (d, mixtar® Watzonddhtratéd Anddr, reluced .presBurelithe résidlie(was take® iftoHz,
2. 15 CH3CN and washed three times with hexane. The crude product was purified by
flash column chromatography (eluent: CH,Ci,/MeOH : 95/5) to give the title
compound (31 mg, 46%) as a white solid.

'H NMR [CDCly] 8 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, X,=CH; X3=CH, X4=C-CF3;, A=cyciohexyl, X=NH, Z=0, Y=NH
25

The tite 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 titte compound (13 mg, 2% yield).
'H NMR [CDCl3) § 7.46 (m, 2H), 7.07 (m, 1H), 7.01 (br 5, 1H, NH), 5.60 (br s, 1H,
NH), 2.00 (m, 2H), 1.83-1.57 (m, 7H), 1.30 (m, 1H).



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 1 6 SEP 2005 WO 02/ 074774 PCT/ EPO2/ 0394 147 (m 2H), Wﬁgﬁznﬁ? (m
3H), 1.40-1.49 (m 2H), 1.21-1.25 (m 1H), 1.18 (t, J = 7.1 Hz,

Exanpl e vwa®oho74754 PCT/EP02/03394

8' - Chl oro-5' -[ 2- (car boxynet hyl - am na)k+ et hoxy] - spi ro[ cycl ohexane-1-4"'-(3",4' -
di hydr o) qui nazolin]-2' (1" H) -one hydrochl ori de X1=C- OCH2CH2NHCH2000H, X2=CH,
X3=CH, X4=C-Cd, A=cyclohexyl, X=NH, Z=0O, Y=NH 10 To a stirred solution of
Exanple 98 (600ng, 1.52 nmol) in 1, 4-di oxane (8nm) was added a sol ution of

HC (6NExJagHgg19xj at 18 to 20C. The reaction m xture was heated to 90C for 2

h. It enched onto water (100nmL) and washed with DCM (200nL). The

aqueous 8'-GRo6roMeS-c9anoaisthyl h&hridl1 293U q’- nehMAdILt ] e
Compound Biame S asy, g ey clhetnd 1 4aTe - P RHoHpMAAL | ¥

(400 M2 (1ddBene S 7.07 (d, J = 9.1 Hz, 11-1), 6.56 (d, J = 9.1 Hz, 1 H),

> 255, SRt afptecH e G Sig il El - pysloberyl X 19y cal
resultsysnMitro inhibition of the phosphodi esterase 7 and of ot her

phosphodi est erases The capacity of the conpounds of the invention to inhibit
cyclic nucleotide 25 phosphodi esterases was eval uated by neasuring their

oS, s, B S Bpetd aciatia. 5 BLaBRol ThaSied spldhal’ O 1
the bacEh@mplesr KRy, oS MrAo!) SN YISTaR S abRe st sﬂhﬁLE)%!agostféagSEghhy Gddedr e

supernatant as enzyme source. The source of PDEl ‘and were human
cel 101 | Adexae (O-2% ge Stmmely 1 Prequin)and 3148%e pyeoungoMtion ¢fumpdtobeanaigsi an

breast GARTRSHLS, SRR WRLORERTE 3 SRErRIE PRSI T )

precipitate was filtered, washed twice with water then with ether to give 1.39 g of
8'-Chloro-6"-bromomethylspiro[cyciohexane-1-4'-(3',4'-dihydro)quinazolin]-2'(1'H)-
one as a white solid. The crude bromomethyl derivative (256 mg, 74 mmol) was

15 ftreated 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 fwice with CH,Cl,, dried 'over Na>SOq,
filtered and concentrated under reduced pressure. The crude material was
purified twice by flash chromatography on silica gel (CHCli/ MeOH: 99/1

20 followed by cyclohexane/EtOAc : 60/40 + 2% NH,OH), to give the title compound
(60 mg ,28%) (purity 95%) as a white solid. mp = 239 °C
'H NMR [(CD3),S0] 6 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).

bacei

25 Example 96
8’-Chloro-5’-(3-dimethylamino-2-hydroxy-propoxy)-spiro[cyciohexane-1-4'-
(3',4'-dihydro)quinazolin]-2’(1’H)-one
X4=C-OCHCH(OH)CHN(CHs)z, X2=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)quinazolinj-2'(1'H)-one (intermediate 17)




according to a nethod adapted from Lavan B.E., Lakey T., Houslay M D.

Bi ocheni cal Pharmacol ogy, 1989, 38 (22), 4123-4136. Measurenent lof SER0
enzymatic activity for the various types of PDE was then made 5 according
to a net had) @daptsed from WJ. Thonpson et al. 1979, AdvanceeTiemo2/3sed i c

Nucl eoti de Research, Vol. 10 : 69-92,148d. G Brooker et al. Raven Press, NY.
The substrate used was cGW for PDE1 and PDE5 and cAWMP for PDE 3, PDE 4 and
PCE 7. The substrate concentration was 0.2pM for PDE 1, PDE 3 and PDE 5,

0, 25pM f o i W (540 ] ' sopped
S tary hoo R e Y e 08 (04D 10 TS IGH IR DM [BRAL) BB Ss20°CPPe,

| n order wasdeddedi aphydhidous posissiwanpathuratef (6.5¢, i46vemmiah folowedsbayed at
8 11 i i f . 0. O2nM | M f. PDE 4 7 d
ot Teast SHLTGRoRRIPIRABAT IR aper Phits: TR Elush s SR 5
and 5. ThgotCH6r 2 MVindahen GePerfor Pad The! cra8BEmBdurleRas IRABAES ifth Wi

I nvention, and the 1C50 of npst of the conpounds of exanples 1 to 99 were

conpri®e HO0RRIRrand extractad aildh ESOAM (2wik).adhevorganid layarewas dified myer
active co I u L.zed in e f.ol | awi.n : EX l e 1.C50
o7 ( vy SRAERe 4891 Bksechd Baniten ol yelia ) 4BC:BootaB Sunts
530, 013 SARJUEE (B.4g,SE7R0GBINO T Uoride4 pidtilidrClvaEPO%BRR%d Tloe@luiRaul t's
show that the conpounds of thé invention inhibit PDE7 at” very |ow
chromatography (silica 100g, elfuting with 30% to 50% EtOAc in heptane) to
afford intermediate 17 (2.7g, 45% yield) as a white solid after drying in vacuo at
10 45°C (purity 98.9%).
! *H NMR [CDC!3} 6 6.96 (d, J = 8.8 Hz, 1H), 6.76-6.79 (br s, 1H), 6.24 (d, J = 8.8
‘Hz, 1H), 5.30-5.35 (br s, 1H), 4.09 (dd, J = 2.8, 10.9 Hz, 1H), 3.67 (dd, J = 6.3,
10.9 Hz, 1H), 3.16 (m, 1H), 2.73 (dd, J = 4.3, 4.8 Hz, 1H), 2.53 (dd, J = 2.5, 4.8
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 39%).

'H NMR [(CD3);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),
25 252 {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’-Chioro-5'-(3-methylamino-2-hydroxy-propoxy)-spiro[cyciohexane-1-4’-

30 (3,4'-dihydro)quinazolin]-2’(1’H)-one
X1=C-OCHCH(OH)CHaNHCH;, Xo=CH, X3=CH, X4=C-Cl, A=cyclohexyl, X=NH,
Z=0, Y=NH



concentrations, with some |1C50 values |lower than | OOnM The results of the

assays Wwth other PDE (1, 3, 4 and 5) show I C50 val ues often sx WStO 1

pMor even 10 pM 5 It denonstrates that conpounds of the inventi q

strong avaozelsest i ve PDE7 inhibitors. 2a-02-2003 150 O argg/EPo2/@mepounds ‘

having the following formula (1), (I or (111), Xz Xis X XXi== N X2 Xi: T Xl

| 3 -, 3\ Xay Z X3~x Y ZI X Nzi 5 (1) (Il) in which, EP0203594 1 6 SEP
X2, X3 and X4 are the sane or different and are selected from -

2005 1,

N, pr gbiﬁba strcad spjution of reethylanipedn EtRE §i Supbs 8M, 96m@makBatih@ txXL0°C

i mul t g - C.R1 whi.ch Rl

el ot od T aded AMerEERIatE 1Y LGQHRE. FisBlmBhiin Khe Bptidh,dint, Mgy waﬁ'hzse

gr oups bmahtgﬂ to nd0fi6s fort BtlﬁdAOfUrmeb?,idrﬁ@ﬁ &l mtﬂylmﬁm@m F0H @iOrﬂLogﬂﬁ
t he gro 5 in ch, 15 X5 is selected fram: - a single boh - T over
kaéisiﬂdeﬁed

al kyl en rWap dhe f@@éﬂ%lh@ﬁﬁd & eA0%6pioronaother 20missr Theed wi t h

1 2 th t f
thesd &ﬁﬁ%&%‘éﬁ%&fﬁﬁ%ﬁﬁ%ﬂ{ Abusyat 0T and TRME Ptk kel 260 ang) O™ ©
gr oups, Whitntsotial (mmfﬂamm) fcsrmeepm fiteradSks, gitBGtheNBRlde préductS oOr
=N- R6 IR3§hICh R6 and. R7 are the sanme or different and are sel ected from

hydr oged38Pmg; chgmmgliy [he éﬂéterlm meas disselveg isd DGNn(20mlL), ahdtherated ytb,
cycl oal ighcops! RIAhliNufel! & P beSsence of charcoal (2g). The suspension was
filtered through a pad of celite, washed with DCM (20mL) and concentrated in
10 vacuo at 40°C to yield the title compound as a white solid (200mg, 36% yield)
(purity 97.3%). |
"H NMR [(CD;3),S0] 6 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,CHNHCH2COOCHLCHs3, X,=CH, X3=CH, X4=C-Cl, A=cyclohexyl,
' X=NH, Z=0, Y=NH

To a stirred suspension of intérmediate 8 (2.0g, 5.14mmol) in acetonitrile (28mlL.)
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% vyield) as a white solid after
drying in vacuo at 45°C.

30 'H NMR [(CD;),S0O] & 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



25 with C(=0) or with 1, 2, or 3 heteroatons chosen fromO0O, S. S(=0, SO
or N, cycloal kenyl optionally interrupted wwth C(=0) or with 1, 2, or 3
heteroatons chosen fromO0, S, S(=0), SO or N, or a bicyclic grOPB’SEPtZElﬁse
groups bei ng unsubstituted or substituted with one or several r oups

sel ect ed WO 4 het eroaryl or |ower alkyl optionally 30PSEEEIYEPEd with
B; AMENDED SHEET 25- 02- 2003 EP02035947 16 SEP 2005 151 in which Q, @, B
are the sane or different and are selected from - hydrogen, ‘hal ogen, ON,

N2, SO8H, P(=0O 2 - O R2, O(=0 OR2, SR2, S(=O R,
(=0 - NHH@é)zé*&%'( ,(%%%@-Wf(%ﬂé-@hmimr ngz)si.@mrz Jadwhich O

is selectggd jmgm 5 C=NR, (=0, C(=S) or S, Ris selected from
hydrogen, CN, SC2NH2 or lower alkyl and R2, R3 and R4 are the sane or
different and are selected from - hydrogen, - |lower alkyl optionally

i nt erruptgd W ‘t!hgg =0, (HA-aryl, Ad-heteroaryl, 10 H4-cycloal kyl optionally

i nterrupt =0) or with 1 or 2 heteroatons chosen fromO0, S, S(=0,
> et o oot conietped FeNeABOmegRy L BRG o}l sttty drbans g 43kt oci e
f rom ( CH2dihydrojquinakéalih]-RH{1 tH)-ope qyydebthloride 15 het eroat om sel ected from
0, S or i enyl., or r, _al kynyl, these groups being optionally
substit u%ﬁ%ﬁ@%ﬁéﬂﬁ%ﬁmg%Z“gﬁWﬁH-i&%pgH\WYCM@XW'. XaMNHt he same
or diffepentyapgare selected fromhydrogen or Iower lower alkyl; - nis

an integer selected fromO0, 1, 2, 3 or 4; 20 these groups being
unsubstituted or substituted with one or several groups selected from | ower

e e mtreRs sty R Eerit R KOOI AdaeRnol) 1 B SR o
o, ona ey HPHES SRR PRI N Eul S AL 285, o Bl it
was heated to 90°C for 2 h. It was then quenched onto water (100mL) and
washed with DCM (200mL). The agueous layer was concentrated and dried in
vacuo at 60°C to give title compound (614mg, 99.9% vield) as a white solid
15 (purity 95.9%).
"H NMR (400 MHz, CD30D) 8 7.07 (d, J = 9.1 Hz, 1H), 6.56 (d, J = 9.1 Hz, 1H),
4.17 (, 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 ICsy (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 PDE5S were human cell lines
30 (respectively TPH1 human monocytes and MCF7 human caucasian breast

adenocarcinoma).



or NRR8 in which R and R8 are hydrogen or |ower alkyl, and, R6 and R7,
and/or, R3 and R4, together with the nitrogen atomto Wmch they are
linked, can forma 4- to 8-menbered heterocyclic ring, which ngys §phigai n

one or t eroatons selected fromO0, S, S(=0, S, d which
may bew&“@gt{]ﬁ: ted with, - (CH2)"- in which nis an %\Téfger%ss% ected from.

0, 1, 2 and 3, and Qb is a 4- to 8-nenbered heterocyclic ring which my
contai n one AMENDED SHEET 25-02-2003 EP0203594 16 SEP 2005 152 or two

het d whi b stituted with

over ey wef Soldified aidfialy, Pufied sfpnySetDsPrTes FPUMLonRR |
ON 60@R méthosh afemR d d 5

sC(eI ezzt e@gﬁ’?rrc%ﬁr% ! H, ormel omelraﬂaa]p%ﬁi 0 tlé.r?ZFPyg;EbE?‘F%u%d \I;i\nhpﬁ'%g?rw(l)rﬁﬁccg?el n

whi ch Bum@enmyalr%@maﬂolowesal B (2Hnd1234130d R' together with the

net or oRgeePRRLS R AT ¥ e “Bout R e asinésBated | rom
0, § oracbbrcmq to aMHRShSd adubted MNN@pﬂﬁﬁﬁﬁéiorCé?lal iogg2 A%l*&%ﬁ%%& 3 n; s Rl

may formtogether wth the carbon atons to which thek/ are atta
5- menbd&lystic h@p@o@@cﬂe@amh Mplcrp69-92ngd aGnBroalgset a (Ra\mnd:’reps.lfdﬁal ly a

o el daReSHH vSEd s S Qa2 BDED ol AMF 191 PDEORCPOE Kenyl or
| over gy, 7. tHMRSSULHIEI® SoREE AtEatioNSWES DI N 6k PBE PrPQE@hha Wrgd gM th

cycl oal kyl optionally interrupted with 1 or 2 heteroatons osen fromo, S,
S( =0), Ot fonPDEyCandbReM/or G énal ly interrupted with 1 or 2
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In order to determine their 1Csp, 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 ICsg (UM) were determined for some of the compounds of the invention,
and the ICso of most of the compounds of exampies 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 [Cs0 PDET (uM) ‘ }
number _

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




c) Yis selected fromO, S or NNRL2, in which R12 is selected fr =
. hydrogen, CN, OH NH2, - |ower al kyI | oner al kenyl or | ower al1k€|r§§“”” hese
groups bei ng unsubstl tuted or substituted wit h, cycl oal kyl optionally

i nterrupgg q1 41 or 2 heteroatoms 30 chosen from 0, S, pEaAP/0IBR or N,
»cycl oal keny opt| onally interrupted yoth 1 or 2 heteroatons £hosen from O
S, S(=0, S or N, aryl, heteroaryl, OR10, COORL0 or NRLOR1l in which R1D
and R11 are the sane or different and are selected from hydr ogen or | ower
al kyls  AHEOIER SHESROAPY A 140 RBrihnBECH ARE Ythverkon SHRIOPBE avery Igfosen
fromCH—NO 0, S or NR13 in which is selected from hydrogen, CN, OCH,
NH2, ar wonqeetrahw wth WBBd@bd(W'U@%iQ\mfthp 108ndt. rilhs: easullis tah the assays

sever al { eroat sen S( =0 0 | @al ken 5

opt i onal Wﬁh meerrfgggt@ 9’ a #c{)ﬁg]sg?wjgﬁ(él Lﬁ@ﬁ%oﬂ@&%@%é&’ﬁof legf\'gﬁl"do S
S(=0, or N, O)R14 C(=O) NR14R15, OR14, or, |ower alkyl,

unsubstituted or substituted with one or several groups which are the sane
or difi f el etemensairalgs tratacampelnds ofl terinventiomRIre o3trowrRl ARd5seleativeaRBPERL 5

bei ng |ngﬁﬁ§ndently sel ected from hydrogen or |lower alkyl, or, R14 10 and
R15, tog =i th t he nitrogen atomto which they are I|nked can forma 4-
to 8-nenbered heterocyclic ring which may contain one or two heteroatons
chosen fromO, S or N, and which nay be substituted with a | ower al kyl, or,
- when Yis NR12 and Z is NNR13, nay formtogether a -CH=N- group or a
-C=C- 15 group, - when Xis NR9 and Zis NR13, RO and R13 may form
together a -CH=N- group or a -C=C group; e) Z1 is chosen fromH, CH3 or
NR16R17 in which R16 and R1l7 are the same or different and are sel ected
from 20 - hydrogen, CN, aryl, heteroaryl, cycloal kyl optionally interrupted
wi:th one or several heteroatons chosen fromO, S, S(=0, SO or N,

cycl oal kenyl optionally interrupted with one or several heteroatons chosen
fromO, S, S(=0), S or N, C(=O R14, C(=0)NR14R15, OR14, or, |ower alkyl
unsubstituted or substituted with one or several groups sel ected



2"22591‘_#6)@;9{ OR14, COOR14 or NR14R15, R14 and R15 being chosen from hydrogen or

P ove kyl, and, R14 and R15, and/or, R16 and R17, together # + 1&P0203594
nitrogen atomto which they are linked, can forma 4- to 8-nenberefif SEP 25
het erocyclic ring which may contain opg, or  two het er oat ons chosen from O,
or N, and which, may be substituted w a 30 lower alkyl; f) Ais a cycle
chosen from AMENDED SHEET 25-02-2003 EP0203594 16 SEP 2005 154 -Az Aa
ArA, A5 cAfmAl -' \n2 .t" n5, or, in which, - Al, A2, A4, A5 anfi6 are the
sane or different apnd are selected from0O, S. C C(=0, SO SO or N-R18 in
which R18 is selected from 5 - hydrogen, aryl, heteroaryl, cycloal kyl

S=0y sk GmRpUbE PR P8R SRER B IEbFIBTea ™ th one o severa
het er oat ons chose romo0, S , SQ2 or N, swer al kyl unsubstituted
[

or substituted & aryl, heter , cycl oal kyl

wi th one o'r/xqve &l het er oat cRQsen from/OX1 O, SO or N,

cycl oal kettyl opfiondl 1y iMgerruptedNaith ohge or v al heteroatons chosen
fromo, SdIS(sQ), S or %“ CN, NRl/Bgzdo, O NRI9RD, OR19, C(=0)R19 or
C(=O) OR19 #h 7 i cY zan SRY aye | et i Xpr Wtfferent and are sel ected

from hydrogen”or |ower al kyl; 15 A3 is selected fromo0,” S, C, (=0, SO or

S02, er N-R18(I§/nen Al and/ or M([f)re C(=0 or vvheII Yis O or S, wherein R18

i s as“defined‘above; represents‘t’he carbon atom ch is shared between the
cycl e A gaguHidle backbone cycle containing X and/or Y; - each carbon atom of
the cycle Ais unsubstjtuted or substjtuted with or 2 20 groups,

i dent i cal@)of éei XepBhs %@Iﬂ&ﬁé@equcﬁ‘rﬁf¢r§ﬂkﬁn%lak§lﬁélgﬁtqufrﬁ‘amli y substituted
Sbheoes, DRt e T 8l s e B
simultanecusly represent a nitrogen atom, or,
10 - C-R',in which R'is selected from:
- Qf,or
- 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,
15 - Xis selected from:
- a single bond,
- lower alkylene, lower alkenylene or lower alkynylene, optionally
_ interrupted with 1 or 2 heteroatoms chosen ‘from 0, S, 5(=0), SO,
( - or N, , the carbon atoms of these groups being unsubstituted or
20 substituted with one or several groups, identical or different,
selected from SR®, OR®, NR°R’, =0, =S or =N-R®in which R® and
R’ are the same or different and are selected from hydrogen or
lower altkyl, and,
- R® is selected from aryl, heteroaryl, cycloalkyl optionally interrupted
25 with C(=0) or with 1, 2, or 3 heteroatoms chosen from O, S, §(=Q),
SO, or N, cycloalkenyl optionally interrupted with C(=0) or with 1, 2, or
3 heteroatoms chosen from O, S, 5(=0), SOz 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
30 substituted with Q3;

AMENDED SHEET



2?{%%2&@%; n which R19 and R2 are identical or different and are sel e%tgélg

) rogen or |ower alkyl optionally substituted with OR21, NR21R22H0383594
COOR21 or CONR21R22 in which R21 and R22 are identical or differe%lﬁagﬁb 0f" e

sel ected from hydrogen or'lower alKkyl,sand, R19 and R20, and/or, nd2

R22, together with the nitrogen atomto which they are |linked, can forma

4- to 8-nenbered heterocyclic ring; AMENDED SHEET 25-02-2003 155 EP0203594

16 SEP 2005 in which Qs O, Qherecthel sande ondifieherstrandate sedpctediom may be | i nked
by a 2, 3 or 4 carhon atom chai n whi %h rT%y_ e interrupted with 1 heteroatom
chosen from- ohydsogennaigeel @laNGeat Okl P(REH Qe than two of the groups

A, A2, A3, A4 5 1 2S iU ouFly ek espatAanmne qato 3ddshe
cycle A does ngﬁétg?l(?&q? n‘brcguﬁ)lgﬁ{%g?af génégﬁo'ng(i%?amn?§%%%’W(ﬁ 5at i on
state; - when ®-R% Q-NRR? NROQ-SRER‘ior NRP€R-RR inl whith Q B sdieemd from
substituted wth CN or with CN an - henyl substituted wth CN, O,
NO2 o® CN and eFNR)-ESP(%)- r&dfsﬂ Pé%’o%f%ﬁéﬁg@df%?'ﬁ‘sby fest &élcgézﬂ\”’f'brns or
their isoners | r%meﬁt' ' ' j t

bei ng under st O@QSFIEE?“,”{W' S@rﬁﬂ;ﬁfy andbf%%e?s%ﬁﬁ%ﬁ%rggﬁ%ﬁdeég lrséfeghefd and
branched car boffemhai ns having froml to 6 carbon atons; |ower al kenyl and

| oner -al kenyl ene denote strai ght and branched hydrocarbon 20 radicals
having from2 to RYE@E®dn atons and at | east one doubl e bond; |ower al kynyl

and | ower al kynyl, %r%ﬁmt@pt%h%tw%brr%ﬂf%&)wcbg’&???@f%q@g E%mhlegﬁgira%! S

having from2 to carbon atons and at | east on ;
hal odltkyl i ncl ude@4aycadtyl abpiidnaly detbrrptedabaitie, C{e@3t ot uwvidhl Wi tdr ¢he or
s.eiiv.er al hal 09CNS; eteroatoms chosen from 0, §, 5(=0), SO, or N or Q4-cycloalkenyl
optionally interrupted with C(=0) or with 1 or 2 heteroatoms chosen

from O, S, §(=0), SO, or N, in which

- Q4 is selected from (CHa),, lower alkyl interrupted with one
15 heteroatom selected from O, S or N, lower alkeny! or lower
alkynyl, these groups being optionally substituted with lower
alkyl, OR' or NR'R” in which R" and R” are the same or
different and are selected from hydrogen or lower lower alkyl;

- nis an integer selected from 0, 1, 2, 3 or 4;
20 these groups being unsubstituted or substituted with one or several
groups selected from lower alkyl, halogen, CN, CH3, SO3H, SO,CHjs,
C(=0}-NH-SO,-CHs, CFis, OR® COORs C(=O)R®, NRPR’,
NREC(=0)R, C(=0)NR®R’ or SO,NR°R’, in which R® and R’ are the
same or different and are selected from hydrogen or lower alkyl
25 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, andlor, 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 0,8, S(=0), SOy, or

30 N, and which may be substituted with,
- (CHy)-Q5, in which n is an integer selected from 0, 1, 2 and 3, and

Q5 is a 4- o 8-membered heterocyclic ring which may contain one

AMENDED SHEET



Zé?%ﬁrgﬁbsr efer to an aromatic carbocycl e containing between 6 and 10 carbon

€V het eroaryl denote an aromatic cycle which have from5 to 10 rER§203594
atons, froml to 4 of which are independently selected fromthe g’BOSCf_FPZB )
-consisting of 0, S, and N, het erocycllFf ring include heteroaryl as defi %ed'
above and cycl oal kyl or 30 cycl oal kenyl interrupted with 1, 2 or 3

het eroat ons chosen fromO0, S, S(=0 S2, or N, AMENDED SHEET 25-02-2003 E

P0203594 16 SEP 2005 &% hpiasgalionts gelsgtedidiom 63 Bwer blyehdsyhichi otayabe t he
sanme or different an ol h romaryl, heterocyclic ring,

cycl oal kyl or cycl oaﬁgﬁ\é\%@a @Bﬁgd&fvggg[&%{epﬂ o. formsaid bicyclic group. 5
2. A conpound of forgmgivier @ity oliohally sutrtiesedivitn OR, QIRIAM, (=O)NFRC by @)
Xi, X2 and X3 are the same or different and are C-Rl, in which Rl is

sel ected from - hyPOfenn whicdgeh, ami R's@e, thropamergr differentsrand MRRR3,
COR2, . COOR2, CO\IRZR%G%C%ES-%, SO02NR2R3 in which R2 and R3 are the sanme 10
or di f5f erent and ar Lecl e 'from hydrogen or |ower alkyl optionally
substituted with hal oggngr,CN, SGBH, OR6, COORG6, NR6R7, SO02NR6R7 or

C(=O NR6R7 in which R6 and R7 are the sanme or different and are sel ected
from hydrogen or | owerlowerykyl aptionaly supstited withPRar GROR ithehight Rdgen
atomto which they ar i ma 4- to 8-nenbered heterocyclic
ring; - |ower alkyl, %&b\%@%ﬁ&@@?%‘%ﬁ %ﬁ(jﬂr al kynyl, these groups being

unsubstituted or Rufsd iR'ubgdther WithltheZhibogen atomps whkdretiegré Niamelakagen,
CN, OR2, COOR2, NR3R4, SO02NR3R4 or C(=O)NR3R4 in which R2, R3 and R4 are
the sHhe or diff doant a dndof-mespbered dpteranyriin HRggwhichr mpygentainkgme or 2o
and, R3 and R4, t j i n nto which they are |inked,
can forma 4- to -n%%%%%@%%ﬁ%ﬁ%%&@ﬂ??’ﬁﬁwnthe roup X5-R5 in which,
- X5 is seWaehed; andiabdtowepreddnt| @R, the 2 substitusnto Rl maypdorm 26gethBb i s
sel ect ed Mtﬁ’%g hcearll gr’] ﬁgrrnlsd%l which ﬂ)de%/l gnte’ attached, a 5-membered heterocyclic

ring comprising a nitrogen atom and optionally a second heteroatom selected

15 from O, SorN;

b) X is O or NR®, in which R?is selected from,
- hydrogen, CN, OH, NHy,
- lower alkyl, lower alkenyl or lower alkynyl, these groups being unsubstituted
20 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,
OR', COOR'™ or NR"R* in which R and R are the same or different

and are selected from hydrogen or lower atkyl;

25
c) Y is selected frorm O, S or N-R™?, in which R'? is selected from:
- hydrogen, CN, OH, NH,,
- lower alkyl, lower aikenyl or lower alkynyl, these groups being unsubstituted
or substituted with, cycloalkyt optionally interrupted with 1 or 2 heteroatoms
30 chosen from O, S, S(=0), SO, or N, cycloalkenyl optionally interrupted with

1 or 2 heteroatoms chosen from O, §, §(=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;

AMENDED SHEET



R

2521%5_2 Q%oups bei ng unsubstituted or substituted with one or several groups

H%EP%d from @, heteroaryl or lower alkyl optionally substi tut ed w £l 0893594
in which @B is selected from - hal ogen, CN, SG3H, NO2, CF3, %?@im
C(=OR2, (=0 OR2, 30 NHC(=OR2, NR3R#, SO02NR3R4 or C( O)NR3R4 in

R2, R3 and R4 are the sane or different and are selected from - hydrogen,
Iovver al kyl unsubstituted or substituted with one or several groups

sel ected from hal ogen, OR6, COOR6 or NR6R7 in AVENDED SHEET 25-02-2003

EP0203594 200 5 10.whi f diff t
and are S%)lé&%@spp %ﬂgénét)? qr&\@@’ﬁil &gn%%r%égﬁg%aﬁr}ﬁ g:ldllor "R
and R4, togayiegen, ON tOE, NHJ e@fhh V%p cybbaﬂ@l obeynaeintémisidd waR form

a 4- to 8-nenbered heterocycllc ring contain one or two
het er oatomsog@m@ey@ra!rhﬂ#e@atcsn@rcmsnﬂémn\@u%Jn ), Ox ap & iayatastkenyh - a

het or ar o Soug D CRAGEY Gah B, kAT hef0aRs fbskh, 1ol Qi & &
| ower al kyl s(0), SOact m/\@( ahRYA, oqﬁo)nﬂéﬁFW omistafuted with OR, NR R',

C(=ONR R" or COOR in |ch R and R' are the sane or dlfferent and are
sel ect ed - r dawer glkybunsubpiiiiad ar rybstidgedowh ppegﬂw&mt@aum whigiRase COOR

0 whi ch R §% LDl aaanoptol QIRG, aldiliand o« RS0RY bpgeikerowl th the

nitrogen atom are can - to merrbéred

het er ocyak*carid R3> bé’lﬂgcmd@méndemhasﬁleeﬂﬂi from hy@rd@hemo&ivmﬁsaik?n e &l4from
0, Sor N, b?{1x4|s CRLin which RL is selectedfro ydrogen hal ogen, CN,
Noe, 180 @t witiyihe pitrpgegratomgrow @3@&9 ROr® 34 T2NR2R3

' n_f whi ch é?t?nembered heterocycilc ring which may conta:n one or two heteroatoms chosen
| from O, S 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-

15  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) 2" is chosen from H, CHs or NR™R" in which R'® and R are the same or
different and are selected from:

20 - hydrogen, CN, aryl, heteroaryl, cycloatkyl 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(=0), SO, or N, C(=0)R™, C(=0)NR™RS, 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*®, and/or, R"® and R, together with the nitrogen atom to which they are

linked, can form a 4- fo 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 loweralkyl; |

f} Ais a cycle chosen from:

AMENDED SHEET



re the.sane or different and are selected from hydrogen or
23%530\?) XisNH, d) Yis NH e) Z1 is chosen from NRL6R17 in whi ch &@29%94
R17 are the sane or different and 25 are selected from - hydrogen, 5@5&32”05
C(=O R14, (C=O NR14R15, OR14, - lower @hkyl unsubstituted or substituted
Wi th one or several groups selected fromOR 14 or NR 14 R 5, R14 and R15
bei ng chosen from hydrogen or |ower al kyl, and, 30 Rl4 and R15, and/or, R16
and R17 together with the nitrogen gtomto ildh they are Ilinked, can form
a 4- to 8- rrerrbereq hgtero @yclic Ar‘n@\v\hlch y Q’Qntain one or two

heteroatoms e\ r mOAZSpbr N, Adnd V)dmch mey® be substituted with a

| ower al k DED SH ET 2 0 - 2003 EP0203594 /1 6 SEP 2005 158 f) Ais.a
cycle chosey’f r oni * , or, whi ch, Al, A2, A3, A4 and A5
are the sane or, di ff erent and are sel ecb@d from 5 - a carbon atom

unsubstituted or substituted with 1 or 2 groups, identical or different
sel ect ed MrWhichower alkyl, OH or F, or, - an oxygen atom * represents the

caron st om ST SRR BeoRR L rEech LhesgBaRRAR OlSle
may be |inked QyC#Q), 8309804 or GaRBbIM \ahmmRﬂﬁas selepteaMisiag that - not nore
than one of the groups A A3, A4 and A5 sinmultaneousl
5 - " hydrogen, aryi, heteroary[ cycloalky! optionally interrupted with one or
several heteroatoms chosen from O, S, S(=0), SO, or N, cycloaikenyl
optionally interrupted with one or several heteroatoms chosen from C,
S, 5(=0), SOz or N,
- lower alkyl unsubstituted or substituted with aryl, heteroary!, cycloalkyl
10 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, $(=0), SOz 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 alky!;
15 - Adis selected from O, S, C, C(=0), SO or SO, or N-R'® when A' andfor A?
are C(=0) orwhen Y is O or S, wherein R'® is as définedlabove;
- *represents the carbon atom which is shared between the cycle A and the
backbone cycle containing X and/or Y;
-~ ‘gach carbon atom of the cycle A is unsubstituted or substituted with 1 or 2
20 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(=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*,
25 COOR?' or CONR?'R? in which R and R% are identical or different and
are selected from hydrogen orlower 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;

AMENDED SHEET -



%Bé_ t an oxygen atom 15 3. A conpound of formula (l) in which X1, X2

, X, Y, Zand A are as defined in claiml1. 4. A conpound of f o ERO2R3594
(I') according to claim3 in which 20 a) X1, X2 and X3 are the sang p "EP?“%
different and are CG-Rl, in which R igsselected from - hydrogen, halogen
CN, SG3H, NO2, CF3, OR2, SR2, NR2R3, COR2, COOR2, CONR2R3, SO2CH3, S02NR2R3
in which R2 and R3 are the sane or different and are selected from hydrogen

or |ower al ky afepitd Qﬁﬁid ¥ycl@PB, sutiisit Iat&lheﬂamjatbnharh&agﬁé JinfBt byRe.2, GERA,
NR6R7, SO2NR6R7 or C%NRGR? in which and R7 are the sane or different

and are sel e@ﬁ‘é@” ﬁFQS‘ian GHy whiEh ‘E‘?YIQ?V\)@FWH-FH@‘F' Wiinh hefegoainim RNOSeB Jeamer

with the nltrq) atomto which they are linked, can forma 4- to

8- menber ed he erocyél ic ring; AMENDED SHEET 25-02-2003 EP0203594 16 SEP
2005 159 -provided tiedtkyl , | ower al kenyl or |ower al kynyl, these groups being
unsubsti t ut ed or substitut ed with 1, 2 qr 3 groups selected from hal ogen,
CN, SABH, -ORPot morkAhammyRr,Of \éyl@ 6r» & % NS an ?@ﬂﬂnﬁane%‘slﬁnd R4

are the saneg are seI ect ed from hydrogen or 5 lower alkyl,
and, and R rega'i'e%ﬁt a%&@hoaﬂ‘ﬁ@ nitrogen atomto which they are |inked, can

R3 4 form-a the dwleBAnmdseTcﬂctohmlemmdhan 2rgamigon atorhdien gn aspp hxsnﬂﬁatmnv\,hl ch,
- X5 is selected froma |l ower al kylene or a single bond, and, 10 - R5 1is
selected fr Bhenyl pyridyl or indolyl, these groups being unsubsti tut ed

or substi tut@,ﬁ H“)@l@d XLisHot - gﬁw%wwﬁh gct ed from @3, heteroaryl or |ower
al kyl optiona ?y substituted wth @ in which @B is selected from -

hal ogé®, CN, - S@3HjenyoRybstitRed arth COBIROIREN axdOHR?, C(=0) OR2,
; - a phenyl substituted with CN, CI, NO; or CN and F,
- Br
- F
or their tautomeric forfns, their racemic forms or their isomers and their

15  pharmaceutically acceptable derivatives,
it being understood that,
lower alkyl and lower alkylene denote straight and branched carbon chains
having from 1 to 6 carbon atoms;
lower alkenyl and lower alkenylene denote straight and branched hydrocarbon

20 radicals having from 2 {o 6 carbon atoms and at least one double bond;
lower alkynyl and lower alkynylene denote straight and branched hydrocarbon
radicals having from 2 to 6 carbon atoms and at least one triple bond;
lower haloalkyl includes a lower alkyl as defined above, substituted with one or
several halogens;

25  aryl refer to an aromatic carbocycle containing between 6 and 10 carbon atoms;
heteroary! denote an aromatic cycle which have from 5 to 10 ring atoms, from 1
to 4 of which are independently selected from the group consisting of O, S, and
N;
heterocyclic ring include heteroaryl as defined above and cycloalkyt or

30 cycloalkenyl interrupted with 1, 2 or 3 heteroatoms chosen from O, S, S(=0),
S0y, or N;
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15 =O R2, NR3R4, SO2NR3R4 or C(=O) NR3R4 in which R2, R3 and R4
2%‘5’@%%& fferent and are selected from 20 25 30 hydrogen, |ower al @&6%4
unsubstituted or substituted with one or several groups select edﬁg&g

“hal ogen, ORS, COOR6 or NRG6R7 in whichsf5 and R7 are the sane or dif rzg%t
and are selected from hydrogen or |Iower alkyl and, R6 and R, and/or, R3
and R4, together with the nitrogen atomto which they are |linked, can form

a 4- to 8-nenhered heterocyclic ring,.  which may contain_one, of.two

het er oat oroXUF GEEHaFIRIR 510 &Vlps hic At ik Fitedy HrSubat YA th, - a
4- 10 8- MRIKBBER Hohe R/, Afateldcoclic g, cwbwaycﬁw@@;,qa@@fogetm to. .

het eroat ons sel ected 'fromO, S or N and which may be” substituted with a

| ower al kyfprmgaid bicyclicgnesp.al kyl optionally substituted with OR, NR R',

C(=ONR R'" or COOR in which R and R' are the sane or different and are
selected from H, or, lower alkyl optionally substituted wwth OR or COOR in

which B iz shwsthooert of folmwer (lRbk i) acebrdipYENREEMSHEFWHEY, 02- 2003 160
EP0203594 16 SEP 2005 R  and R’ t% ther with the1n_i.tro_gerh1a,tom t o which
they are [@nkeelz ahXs arsine same Orelierrpbrd af CaRocPoVhiEh R 1§, SelRsted nay

contain onpg-or two heteroatonms selected fromO, Sor N b) X4is CGRlL in
which Rl i's sel ected from hydrogen, hal ogen, CN, NQ2, SOZCHSQ 5 SG3H, CH3,
CF3, OR2, SRz, hyRagen, CedRgen, CONRE&D:dr NORNRER3 ORZWER D MR*RANCTR are t he

same or di 11 er &8RRI ANk RE! 8O, A,  BBINRIEE B9SR! R BHSRALI e Shm TS MW
10 or different and are selected from hydrogen or lower alkyl optionally
substituted with halogen, CN, SO;H, 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
from hydrogen or lower alkyl, and,
R® and R’, together with the nitragen atom to which they are linked, can
15 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,
CN, OR?, COOR?, NRR?, SO.NRR* or C(=0)NR’R* in which R?, R® and
R* are the same or different and are selected from hydrogen or lower alkyl,
20 and,
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,
25 - 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
which Q3 is selected from:
- halogen, CN, SO3H, NO2, CF;, OR? OC(=0)R?, C(=0)R? C(=0)OR?
30 NH-C(=0)R?, NRR*, SO.NR’R* or C(=O)NR®R* in which R?, R® and R*
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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g) bé chosen fromO, S or NR3 in which R13 is hydrogen or CN;, 10 f) Ais

2 Qég Schosen from vv in which, , or, - A, A2, A3, A4 and A5 are tRP0RABE94
or different and are selected from a carbon atom unsubstituted or ﬁfS P 2005
substituted with | or 2 groups, identijgal or 15 different selecte %n‘?
| ower al kyl, OH or F, or, an oxygen atom * represents the carbon atom which
I s shared between the cycle A and the backbone cycle containing X and/or Y;

2 atoms of the cych@,fy pthigh . %ré“?ﬁe %%%Ptdlﬁéi‘é}ﬁt bad! hrkedicBYed fiom3 OF 4

20 carbon atom chai n; provided t than one of the groups A,
A2, A3, A4 and'A5 ﬁydmganebbm@yalhyépné,sent an oxygen atom 25 5. A conpound

f f I 1), di o _cl h Xi D.C I X4 th
o L oETR () 2o OB TRE etk M Bl Wi e BeRiaBlS o
al kyl, Tover al ke”Y\Lvhk}h they\'éfe IS férﬁ?é% %Q%én%kwhewﬁé\ﬁlﬁk'ﬂ gl ed or

substltuted with 1, or 3 groups 2; 30 - the group X5-R5 in 324
A AR PI AR' A WHmhAﬁaﬁwENmDOSHIEEﬁNQWoamGS xelectecswbrcDed® brdin ;-

oL o P T AR T | 21 Y o POl
fromaryl, heteroaryl,aayeh@ankilbepsd h@fé%é;béhd: M8l WhRiHefhayedritaia(ai%d opr Wi th
1, 2, or 3 heteroatom; chosen fromO, S, 0),
two heteroatoms selected from O, S or N and which may be
substituted with a lower alkyl, or,

10 - alower alkyl opfionally 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
- Hor
- lower alky! optionally substituted with OR or COOR in which R

15 is hydrogen or lower alky! 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, NOz, SO,CHs3,

20  SO3H, CH3, CFa, OR?, SR? NRR?, 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 NR'®R" in which R'® and R" are the same or different and

25 are selected from:

. hydrogen, CN, C(=0)R", (C=0)NR"R", OR™,
- lower alkyl unsubstituted or substituted with one or several groups selected
from OR" or NR™R",
R™ and R'® being chosen from hydrogen or lower alky!, 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 or N, and which may be substituted with a

lower atkyl;
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S02 or N, cycloal kenyl optionally interrupted with C(=0 or with 1, 2, or
2here2@3 ons chosen fromO, S, S(=0, S or N, or a bicyclic group, If’@@ 04
groups -bei ng unsubstituted or substituted with 1, 2 or 3 groups 1 ﬁi}? %5
from @, heteroaryl or |ower alkyl optionally substituted with

QL, @, B are the sane or different @yl are selected from - hydrogen

hal ogen, CN, N2, SGBH, - OR2, OC(=0O R2, C(=0) OR2, SR2, S(=0 R2,

C(=0 - NH SC2- CH3, NR3R4, 15 Q R2, Q NR3R4, NR2-Q NR3R4 or NR3-Q R2 in which
Qis sel e‘&ﬁelaftmiﬁcf@smmyorru =0), c:( =S) or S02, Ris selected from hydrogen

ich

or |ower al kyl and- R2 R3 and R4 e he sane or different and are sel ected
from hydro en, 4o /kyl optlo aI’f‘y s nterrupted with ¢(=0, &4-aryl,
@hetero cIo kyIAoptlo IIylnterrupted with C(=0 or with 1
or 2 hete ch fromO, S S(— , S2 or N, or X4-cycl oal kenyl
optionally terr ted C(=0 orywith I or 2 heteroatons chosen fromO,
S, S(=O), S or N, in which o4 i s selected from(CH2)n, |ower alKkyl

|nterrupt ed th one 25 heteroatomselected fromO, S or N, |ower alkenyl
or | ower éﬁ%ﬁ t hese groups being optionally substituted with | ower

alkyl, OR ot} MRR” A“narvdméer&heamngorafeerbhmﬁ@we gelecttid frement and are
sel ected from hydrogen or |ower al dy - nis an integer selected fromo0, 1,
UPrs

2, 3 8r 4; 30 acahesatgioypsubslitule Mlﬂﬂ@@é‘dt%ﬁ Of upat Wenhicelon or 2

groups sel ect SBH, SO2CH3, CF3,
C(=0) NH S@Gﬂ%ﬂ{néﬁgéd %h&%@%ﬁgH%& NR6R7 or SO02NR6R7, in
whi ch R6 and Rih eygenhatogame or different and are AVMENDED SHEET 25-02-2003

162 EP0203594 2 5 SEP 2005 sel ected from hy drogen or | ower al kyl optionally
subst i t uted ‘WePRELHHES dhe cailpy AP vhieh 4t sharad Brivgen Bacryde ANRRS e whi ch

Rand R8 ar ¢, RKEhOYSBeUont MBIl RbkYlor vand.
10 - 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%, A3 A* and A® sxmultaneously
represent an oxygen atom.

15
3. A compound of formula (1) in which X1, X5, X3, X4, X, Y, Z and A are as defined
in claim 1.

4. A compound of formula (I} according to claim 3 in which
20 a) Xﬁ‘ 5?2 and X3 are the same or different and are C-R', in which R is selected
from:
- hydrogen, halogen, CN, SOs;H, NO,, CF; OR? SR? NR?R® COR?
COOR?, CONR®R?, SO,CHj3, SO;NR?R? in which R? and R® are the same
or different and are selected from hydrogen or lower alkyl optionally
25 substituted with halogen, CN, OR®, COOR® NR®°R’, SONRPR’ or
C(=ONRER’ 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;
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- 5 R7, and/or, R3 and R4, together with the nitrogen atomto whi¢ch 5
2?&?;29?% linked, can forma 4- to 8-nenbered heterocyclic ring, whi chtﬁ%93594
contain one or two heteroatons selected fromO0, S, S(=0), SO2 or N6 SERI00
‘whi ch may be substituted with, - (CH2)¢ B, in which n is an integer
selected fromO, 1, 2 and 3, and b is a 4- to 8-nenbered heterocyclic ring
whi ch may contain one or 10 two heteroatons selected fromO, S or N and

which may be Ilpwest iathyl edowet hatkdngheor aldwadr, aikyny, atheseergralifsy! bamgonal |y
substituted with , NRR, C=ONR R or COOR in which R and R' are the
same or diff eréniubgtitvted er substiuded withol 2105 3 afpuRsy seleciegiispmahripgen,
optional ly subsjy vy3 NRIER i F= Bog : r

al kyl and, R ghldggﬁ?o%\gt’ﬂcergﬁvﬁ'h the'rﬁ?zﬁ%ﬁg\)‘io ?zwﬁhi?cﬁ{]t elg:/i]‘gérmg
linked, can foRMaad4R* tape tBe reamhe oe diifietcet @nychiec seleotpd fbirc hydrogeroot ai n
one or_two heteroat &ITE] selected 20 fromO S or N 6. A conpound of fornula
(1) acording PWeEREYM3D, i n which X1, X2, X3 and X4 are the sane or

different and gs %Qghﬁ’tojgﬁtg\sggi@{rho% hitrogehesbgftd Wemeh thﬁ?ré)ﬁn@éd,.‘ chpwer

al kyl or | ower al ups berng unsubstitute subst’i tut ed

with 1, 2 or 3fofhuod- @tHmemiched ledergyolic NRBR4 in which R3 and R4 are the
same or differgent and, arg .sel ected fromhydrogen or lower alkyl; R3 and R4
t oget her wifth ﬁ@%‘i‘??@'@%ﬂ”éﬁ.’%ﬁmo which they are linked, may 30 also form

a 6-menbered hetef Rayddisd FroRfla INIEEAKTRRECRRE ShBlcBhdRankine et er oat ons
selected fromO or N, AVMENDED SHEET 25-02-2003 0203594 15 SEP 2005 163 -

the diloup X5- R5 Rhisvislediekfonsphesylngyidyonindaid, R5 is selected fromaryl,

Substituted witgrer of i Betr Hsub QBB B FRsife? W IRTo0e" Bt e e

the same or digklegteNfro@mnd3ahstesehgLbebvidraikyl 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?

15 NH-C(=0)R?, NR®R?, SO.NR’R* or C(=0)NRR* in which R? R® and R*

are the same or different and are selected from:

- hydrogen, lower alky! 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

20 hydrogen or lower alky! 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 or N,
and which may be substituted with,

25 - 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,

- alower 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

30 selected from,

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

is hydrogen or lower alkyl and,

AMENDED SHEET



5 - hydrogen, hal ogen, CN, lower alkyl, - OR2, C(=0) OR2, NR3R4, C(=0) NR3R4
Rl §@gbl§3R4 in which R2, R3 and R4 are the sane or different and are

Y2&Ped from - hydrogen, - |ower alkyl, Q4-heteroaryl in which 04 i §P0203594
selected fromlower alkyl 10 interrupted with one heteroatom sel epgeﬁpf@?m
0O, Sor Nand (CH2)n in which n is anednteger selected fromO, 1,
t hese groups being unsubstituted or substituted with 1 or 2 groups selected
fromlower alkyl, CN, SO8H, C(=0 -NH SO2-CH3, OR6, COOR6 or NR6R , in which
R6 and R are theRsamg RSTtodifHee vttt thanuitréGemator éb edficdtHayammehindkedgean or

| ower al kyl optionakly substituted wt one.or, two, groups selected from OR,
COOR or NRR8 if V\ﬁﬁ)i”@hg K- dRdS-einler Whhy%%&&ﬁ“%ﬂ”%v@rcham@wQO”ééH&, one ’5 and

R7, and/or, R3 anﬂvoﬂ?‘etef*é%@%%l&té@ bReONktdqgen atomto which they are
to 6-ne drm ' '

| i nked, can forma 4- ere eterocyclic ring, which 20 may contain
one or twb) KeieCdat mwhiodl B sesbibcie ftorarhyidrogard hetbgen, GlyNBe, SHL, ut ed

Wi th, 6- red ter i i g iLeh nt ai r t

et or cat ofioa Chah Cloel T S 0 NFF Bt BN bt SapSRTR irewigh R
| ower al k . : t |6 s H '

C(=O NR R%%rm&rj%%'hé igﬁﬁ{ezt%l ﬁlia%éﬁﬁl%hgﬁg %1' ar e*?ﬁgﬁgﬁﬁéé%:br@?gr e%? and are
sel ected €yY¥m NH; or, lower alkyl optionally substituted with OR or COOR in

which R ia Rgg%fggen or lower alkyl and, R and R' together with the
ni trogen 3 'whi ch they are linked, can forma 6- 30 nenbered

heterocycte'ziébﬁkﬂserﬂ%ﬁforrsxbrmﬂahmvmaem?istl*gmrb g6PEhens selected fromo
or N. AMENDED SHEET 25-02:2003 EP0203594 16 SEP 2005 164 7_ A conpound of

formilG (DA Bcreyae shosen B’ m 5, in which, X1 is GRL, in which Rl is
sel-ected from \ P p :
S / N

A A—A? N’A“*Az A AS
O W
oot o A
in which,
- Al A% A% A*and A® are the same or different and are selected from:
- a carbon atom, unsubstituted or substituted with 1 or 2 groups, identical or
15 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;

2 atoms of the cycle A, which are not adjacent, may be linked by a 2, 3 or 4
20 ca;bon atom chain;

provided that:

- not more than one of the groups A!, A%, A3 A* and A’ simultaneously

represent an oxygen atom.

25 b, A compound of formula (1), according to claim 1 in which, X4, Xz, 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;
30 - the group X>-R® in which,
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- Wen, hal ogen, OR2, COR2, COOR2, CONR2R3 in which R2 and R3 are the ~
230 different and are selected from5 - hydrogen, - |ower alkyl, EP0203594

QA-aryl, 4-heteroaryl, 4-cycloalkyl optionally interrupted with 10 mg’
with 1 or 2 heteroatons chosen from0,.5 or N, or Q4-cycloal kenyl

optionally interrupted with C(=0O or wth 1 or 2 heteroatons chosen fromO,
S, or N.inwiich 10 - 4 is selected from (CH2)1,, |lower alkyl interrupted
wi th one heteroat from O, S or N, Ilower alkenyl or lower alkynyl;
n is an integer géé’ﬂ%%?leeg:?%cfﬁ% 0, 1, 2 or 3; these groups being unsubstituted
or substituted-wiiladioglerbaddkyl, CN, OR6, SOBH, C(=0 -NH S2-CH3, CONR6R ,
COOR6, CORE or NR6R7, 15 in which and K R6 and R7 ar, e sa or different
and are selected ¥ laohweﬁy%‘gﬂﬁ'é?r QRGN INtarAted yy ii)n'!ﬂtﬂpr%%&? QREE wi t h
NH2, COON, OH ; R6 %@ggg&%er with the nitrogen atomto which they are
linked, can forma 4- to 8-nenbered heterocyclic ring, which may contain
one 0§ two heter &t isnselestEdefroed afylpmetzrosntr cytioailylwbpidnatyinberraplestt i t ut ed

ith , 20 - (CH2)n- in which, ni i | f s ol d 3,
and G5 1's a 4 VEPCRRber a2 St e TR aAr T S StsRE “or
two heteroat ons Sgbdg@rtﬁfjcﬁfél@ﬂk@m I%;:{Qibnb!l@ﬂﬁer\é\(lﬁtbﬂéh WY CP€0) %HR@H#%&Q with a

| oner al kyl, or, or Tower alkyl optionally substituted with NR R',
25 C(=O NR R' or 3t@doatematshoreRiroam®, B, S{FO)t -2 sahk coma bicydliergioup, and are

sel ected from hydrogen or | r al Lkyl, optionally substituted
Wth ON Sooh  OREERsiips BB sBStiae, BB AieE PR CoRS Gt sane
or different andsaretsbtroat €, ficdsroadd or Ibwer egen ogﬂémaﬂ baM&tiiutdk With
optionally substituted with OH COOH or NH2 AMENDED SHFFT 25-02-2003 165

EP0203594 16 SERR005 - the group X5-R5 in which X5 is a | ower alkyl ene
optional Iy j, RhgLs M,%,‘é&g%%@hé‘&é%%@?ﬁ%éﬁ{ §6id 8k LR AGH N and RS is

sel ected fromaryl,
- hydrogen, halogen, CN, NO3, SO3H, .
- OR?, OC(=0)R?, C(=0)0R? SR? S(=0)R? C(=0)-NH-S0,-CH3;, NR°R*,

15 Q-R?, Q-NR*R*, NR%-Q-NR’R?* or NR>-Q-R? in which Q is selected from

C(=NR), C{(=0), C{=S8) or SO, R is selected from hydrogen or lower alkyt
and R?, R? and R* are the same or different and are selected from:

- hydrogen,

- lower alkyl optionally interrupted with C(=0), Q4-aryl, Q4-heteroaryl,

20 Q4-cycioalkyl optionally interrupted with C(=0) or with 1 or 2
heteroatoms chosen from O, S, S(=0), SO, or N, or Q4-cycloalkenyl

optionally interrupted with C(=0) or with 1 or 2 heteroatoms chosen
from O, S, §(=0), SOz or N, in which

- Q4 is selected from (CH2) lower alkyl interrupted with one
25 heterocatom selected from O, S or N, lower alkenyt or lower
alkynyl, these groups being optionally substituted with lower
alkyl, OR" or NR'R” in which R' and R” are the same or

different and are selected from hydrogen or lower alkyf;

- nis aninteger selected from 0, 1, 2, 3 or 4;

30 - these groups being unsubstituted or substituted with 1 or 2 groups
selected from lower alkyl, halogen, CN, CHj;, SOzH, SO;CHj, CFj,
C(=O)NH-SO,CH;, OR®, COOR®, C(=O)R®, NR°R’, C(=O)NR®R’ or
SO.NRPR’, in which R® and R are the same or different and are

AMENDED SHEET



v yl optionally interrupted with (=0 or with 1, 2, or 3 heteroatoms
2§h(gisggb§f romO0, S or N and cycl oal kenyl optionally i nterrupt ed with CgR@R0gp94
with 1, 2, or 5 3 heteroatons chosen fromO, S or N, these groupa th@lnﬂms
unsubstituted or substituted OR3 or CRgR3 in which R3 is selecte

hydrogen and | ower al kyl; R3 and R4, together wth the nitrogen atomto

whi ch they are linked, can forma 4- to 6-nenbered heterocyclic ring, which
may contain one ogelémdrfﬁ;jrarrqﬂmgm oﬂl@m&elam;d eptidriaiiy sibstituted it ovie oh MRy

be substituted with,. n.is an isnteger selecte fromO,
1, 2 and 3, and 7@99@%34391?%"% fmtég éqgﬁé?rdﬂ Ril Vgr?'ﬁ RuANEHR gi nale
cont ain one or t%rgﬁeﬁbpﬁ\g&am@l gﬁaed from 0, S or N and whi ch may be

substituted with C(=0-R or a |ower alkyl
optionally substiRUtad R, teimdm' R Nlﬁdm',‘, to@the) With Rfe oritr@@@@Ratoim tovkitith R and

R' are the same or diff are ected from e r aIkI
8. A conpound of q‘SVIrﬁE? in ? 8%'&%?@“ ﬁgi {9%”&?'7?{3%@ nﬁéﬁf‘lqgfcp@(”r‘ﬂs“‘(\%e y
which 20 Rl is Sr‘ﬁéf%ﬁﬂalﬁ bﬂ@d?%%%@maﬂﬁh@gél%c@d dhs

selected from - ogen, - lower alkyl, unsubstituted or SU{)StItUt ed W th
CN, ( Q--NHS%%MMmagmmumewrthNRGm, - 4-oxadi azol e,

t et I f - el 2 i '
el ect ed 11 om I over iy o it 8Pk Een b3 ESREtEB: 5o TR0l LA om o,
Sor Nand (CH2)" ifsuhiacAL 16 8- ﬁwe@ﬁbér@&i%@roéﬁillég’?ﬁ%ﬁlbﬁmaly coaﬂﬂm%né Bﬁse
groups being unsubstituted or substituted w't COOR6, whi ch

R6 afl® R7 are the st hetergatarss cspleetnd Bew £b1 ScoedNf Abeh wb@hog@w che 30
| ower al kyl, opti Onﬂ%b%ﬁgtﬁéﬁ%fhté’ g&r\%gﬁéﬁm or COON. 9. A conpound of

formula (1) accordi y one 0 5, 7 and 8 in which X2 is CGR,
in which R is X5-Rg lower atkyt bpidiapEubstitbiet wih @R7?MRREPCROSHIR'R16r SEP

2005 166 5 .
CQOOR’ in which R" and R" are the same or different and are selected
from,
15 - 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 heteroatomns selected

20 from O, SoriN.

6. A compound of formula (1} according to claim 5, in which X4, Xz, X3 and X, are
the same or different and are C-R', in which R' is selected from:
- Qt,or
25 - lower alkyl or lower alkynyl, these groups being unsqbstituted or
substituted with 1, 2 or 3 fiuor atoms, OR®, COOR? or NR*R* in which R®
and R* are the same or different and are selected from hydrogen or lower
atkyi;
R® and R* together with the nitrogen atom to which they are linked, may
30 also form a 6-membered heterocyclic ring, which may contain one or two

hetercatoms selected from O or N;
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X5 is a single bond, R5 is phenyl or pyridyl, - optionally substituted with
A h al kyl, and, - substituted with C(=O NR3R4 in which R3 and R4

2 gge e3r with the nitrogen atomto which they are |inked, forma,bg- E{g0203594
8-nmenbered heterocyclic ring, which may contain one or two heter 562005
selected fromO0, S, S(=0, S02 or N, @ad which nmay be substituted wth, a
4- to 8-nenbered heterocyclic ring, which may contain one or two 10
het eroat ons selected from0O, S or N and which nay be substituted with a

| ower al kyl,_ 0Of,, ¢ s alhlsyby Pt | Bt | R',
C(=ONR R' or il KU iftion S0 AVHOY oRBSd RP HlsebBdFom MR
sel ect ed from-hetdrbamyt,, ol5a -bicyslier gadky| thepei grmdpisy beings uinsubgtéituteéd forOR or
COOR in which Rjs. hydr. n,or .l ower al kyt .and, and R' together with the
ni trogen atom PEPSHiHEH ‘Y‘ﬁg? %Pé3lqrﬂﬂ%?el@é‘ﬁd%@6‘? 4- to 8-nembered

het erocycli GpRiHieh QRN QBN eGRELAIR SHBF&Ent AN® aReE8EoRH M Sel ected from
0, Sor N 20 10. A conpound of fornmula (I) according to any one of clains 5

to 9 i% whi ch bydrogen, halogga, C3loaved aliglis C-R1L in which R is hydrogen

other than fyaPBrert=o8aR R SRR POt SPRIRCRE i WhEn g G SO RE: aif m
10, in which X3rd heGdRde ondiffeiredt and areselsstsddfem: 12. A conpound of fornul a

(I') according to any one of claims 5 to 10, in which X3 is CR1l, in which
R is selected-frBYA7980 - hydrogen or hal ogen, or, X5-R5 in which R5 is a

singl e bond and Royjes Akl LnBRkEA9RTY WniGPIdL TRl delectal ik Lhed M one.

two or three groups which are sane or erent ~and whic re sel ected
from h@al ogen, CN, inGF¥8yptSdawth oeRPetcCuR, seMdENDEDNSIIEET o2 B &rad OBI3), 167

NR?RB SO2NRZR3 a@vﬁicgcn\lgzsﬁ?inité]ge\’}hsiefe%telgfrg%do,3? 2ac§res;t he same or
these groups being unsubstituted or substituted with 1 or 2 groups
selected from lower alkyl, CN, SOs;H, C(=0)-NH-SO,-CHa, ORS,
COOR® or NR®R’, in which R® and R’ are the same or different and
15 are selected from hydrogen or lower alkyl optionally substituted with
one or two groups selected from OR, COOR or NRR® in which R and
RS are hydrogen or lower alkyl, and,
- Rfand R’, and/or, R® and R?, together with the nitrogen atom 1o which
they are linked, can form a 4- to 6-membered heterocyclic ring, which
20 may contain one or two hetercatoms selected from O or N, and which
may be substituted with,
- a §-membered heterocyclic ring, which may contain one or two heteroatoms
selected from O 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
25 which R’ and R"” are the same or different and are selected from,
- H,or
- lower alky! 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 6-
30  membered heterocyclic ring, which may contain one or two heteroatoms selected

from O or N.
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different and are sel ected from hydrogen or |ower alkyl. EP0203594 6 SEP
2%(%%526 A conmpound of fornula (1) according to claim12 in which X3 is
'n which 5 Rl is selected from hydrogen or hal ogen. 14. A conﬁjﬂ%o%@‘i
formula (1) according to any one of clains 5 to 13 in which X4 ii;ﬁCSEH%‘mgyn
which R is selected from- hydrogen, 1kal ogen, CF3, Ol ower alkyl, COOR2 or,
10 - lower alkyl optionally substituted with OR2, COOR2 or SO2NR2R3 i n which
R2 and R3 are the sanme or different and are selected from h}/drogen or | ower

al kyl. 157 A coafpoamddidbrridiantl) sccotdingte okadhn i3g it whivhy XeieeCaR', dhavhish S to 14
in which X, is NH 15 16. A conpound of formula (1) according to any one of
clainms 5 RoisiselepteddiA v is NH 17. A conmpound of formula (1) according to

any one of 2 3 2 @gr%% of
formula (I )q{ggtdtge&l r%ﬂ)to é?}?%\@g%?‘% g)errs%quoR \lﬁm H;haﬁi gﬁ% 1 qﬁ\g
conpound sdméardliffsaell andiacosaleotpdtfoorany one of clains 5 to 18 in which A

25 is selected fromcycl ohexyl or cycloheptyl, optionally interrupted with
(=0 %or 0, - APYFRsubstituted or substituted with CH3, OH or OCH3. 20. A

conmpound of pé{,ﬁ@}lélﬁ yi( B Qli&ihBEbrfJQWg %85108&3%@&%” lﬁtg(r)rﬂné'tlé&vﬂi’ﬂ' ch A

is selected fromunsubstituted cyclo r cy epty A conpound
of formul a @(0)eEtMithot of EIHe)eraetmnshchgsemfralmyOoSeooN or dnsycloalkead

wh wh h t I

AVENDED SHE@PandBOSimted wade=Sio Wity 1 552 DelelaiRs S oRp Rl rr 1 ¢ he
group consi %trll\pgh @hich

Spi r o[ dycl ohexane- 1-4' - (3', 4' - di hydroe qui nazolin]-2' (1" H -one,

6' - Mdtthoxyspi r o] cy Réhisxaected fromt | (BHa¥, Hpwes) gliyhantariupted’ withHonsne,
P et hoxyspi ol oyl B TeREladfol B ay kORE Ry Akedd g H8 vyt one,
- nis an integer selected from 0, 1, 2 or 3;
these groups being unsubstituted or substituted with lower alkyl, CN, ORS,
SO3H, C(=0)-NH-S0,-CH3, CONRPR’, COOR®, COR® or NRRY,
15 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
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 ,
20 - (CHy)y-@5, 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 two heteroatoms selected from O, S or N and which may be
substituted with a lower alkyl, or,
- COR' or lower alkyl optionally substituted with OR', NR'R”,
25 C(=O)NR'R” or COOR' in which R’ and R” are the same or different

and are selected from hydrogen or lower alkyl;

- 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
30 - hydrogen and,
- lower alky! optionally substituted with OH, COOH or NH,
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Phﬁﬁ%lspiro[cycloheptane-1-4'-(3',4'-dihydro)quinazolin]-2'(1'Fb-one,

xyspi ro[ cycl ohexane-1 -4'-(3',4'-di hydro)quinazolin]-2'(1"H) -EP@203594
-Chlorospiro[cyclohexane-l 4 -(3',4' -di hydro) qui nazolin]-2" (1 FQBQQ?ZWS

' -chl orospi ro[ cycl ohexane-1-4"-(3", 415ﬁ|hydro)qU|nazoI|n] 2' (1 FD on

'-chl orospiro[ cycl ohexane-1 -4'-(3",4'-di hydro)qui nazolin]-2"(Il" FD one,

' -met hyl spiro[ cycl ohexane-1-4"-(3", 4 d |hydro)qU|nazoI|n] 2' (1' H) - one,

- chl b 3
o or oS oL B IR hon 3 6%y LR B DRE ooy one
-f | uor dsnercefemcsabekantom 04&n63N éhddRﬁysirSB)eme@a‘z@hl gﬂy} ZhéterH)arWne
- et hyl spi rof cycl ohexane-1-4' - [y dr o) Qél nazol i nj - H) - one,
E73 gl cchabehopy ?E%‘B’: igtested W’tﬁl C(‘_@) af Wi Hy s 8 éd’iﬁaﬁlﬂt‘i"ﬁ]ﬁ-@@?ﬂ—b one,
| rQSEI one,
,6'-dic rgr(gs%&rrq* %@I g%g{r%@yil étlor@l,y lﬁterﬂld%cg&ﬁ%‘n %’ll Wﬁb g %’10'1_') one,
-phgny|$heﬁe@cbai?amhso¢‘r&)senérolnm86BN 4' - ﬁl hydro) qu i nazol i n] (1 H) one
-1 ' ane-1 -4'-(3",4"-di _
B oo dprHO GG BE BnEobRIE of SEbSaR BTH AR PRI it
-B - di hyd I 2' (1
- - E?gom?é%&égﬁﬁhﬁ;g%?cyc SH@’%S@“X'ZI I(gzﬂglc’) g:“hggfg) :qm nazc()I i nr) 20?(1a H) -
one, 8- 8] togebierwetholhe, ritragéroatcando h &y, ate kg dcan form a 4-
%O) G a8 G PP DERBARIR 4ing. AH0igh: MaY_CRTGEr 8RR AT ISIPEORPTSY) - one
- Chbor%e‘ﬁect%d)ﬂéﬁpord?[wwd%%ﬁﬁ%e Substituted WIEH hydro) qui nazolin]-2' (1’

H) one | or 0- 6' - met hoxyspi ro[cycl ohexane-1 -4'-(3" ,4'-d ihyd
ro) qui nazol i n] - 2* ( KCHE-@Men which n is an integer selected from 0,1, 2 and 3, and

8' -chloro 6' - phenyl spirol,c S azolln 2'(1'H
) - one, - chl or o- éﬁgb%%%y?s%ﬁ%‘ﬁ%g%%gﬁ%é?n&aic rzlng ?Jg; %g%ﬂh inone
ihydrO)qUI nazol i n] tdo( heterbaton®, selected from O, S or N and which may be

8' - chl oro 6'-msthy|s |ro cloh xane- 1-4' - (3", 4" -di hydr o) qui nazol i n] -2' (1' H)
-one, 8" -chloro- 63” M b?IE%thexane 1-4'-(3', 4 -d i hydro)qu

i nazqlkin]-2' (1" H) T 2 R16y 2005
169 gg-chl or o- 6' ngr: iﬁ %Eg;)ﬁv’l rgglg ﬁglﬁagl:y Q%tlﬁgga ydro qu’
inazolin]-2' (1" H)G(—@jbIRR or COOR'in wh1ch R"and R" are the same or different

6. (d-car boxypheny )i S QPR HSAEN G BB ki (3 4 - i hydr 0) -~ qui naz

Q00O UIc U100 0 O 0 Ul ~ CD

8. A compound of formula (1) according to claim 5 in-which, Xy is C-R?, in which
20 R'is selected from hydrogen, halogen or OR? in which R? is selected from
- hydrogen,
- loi}ver alkyl, unsubstituted or substituted with CN, C(=0)-NH-SO,-CH3, OR,
SO3H, COOR® or NR°R’;
- Q4-oxadiazole, Q4-tetrazole, Q4-morpholine, Q4-furan, Q4-isoxazole, in
25 which Q4 is selected from lower alkyl interrupted with one hetercatom
selected from O, S or N and (CHz), in which n is an integer selected from 1
and 2;
these groups being unsubstituted or substituted with CHa, OR® or COORG, in
which R® and R” are the same or different and are selected from hydrogen or
30 lower alkyl, optionally substituted with NH; or COOH.

9. A compound of formula (l) according to any one of claims 5, 7 and 8 in which
X2is C-R', in which R' is X*>-R’, in which
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one,
2560°-€Q5éar boxyphenyl )-8'-chl orospi ro[ cycl ohexane-|-4'-(3",4'-di hydro) Eﬁ’@?ﬂ&%@“
lin]- 2" (1"H)-one, 8 -chloro-6"'-(1 SEPZUBS
H i ndol - 5y1) spiro[ cycl ohexane-|-4"-(3gg 4" -di hydro)-quinazolin]- 2 (1 H) -
8' -chloro-6'-(2-pyridyl)spiro[cycl ohexane-1-4'-(3",4'-di hydro) qui nazol i n] 2
(1'H - one,
8' -chl oro-6'-(3-di net hyl ani no- prop-1-ynyl)spiro[cycl ohexane-1-4'-(3",4"'-di hy
dro)- qui nazoli nﬁ(é is2 $ingig) bKk,
8' -chloro-6'-(3-ge -l -ynyl)spiro[ cycl ohexane-1-4"-(3",4"- .
d| hydr o) qui nazol i niswém Q@p .

-chl oro- 6" - [ 4- (4-apicmally pulpmrtamtjweithm dmvércaiW[,)anﬁtEnyl | spi ro[ cycl ohexane-1-4

'.ai rothyla m i nﬁdp?§é9$¥éé{ép§\§&ad§§'§?3% i Icroff gl R ogethar Wi s> M
[ cycl ahexane-1-4" - (?ﬂxtv d?}tﬁ?fgfcpmﬁ&m 87! bl firdel] rthi AN§.- tci 8-membered

-chI oro 6' [4 (2- N m no- et hyl'car boxani de) phenyl| -'spiro-[ cycl ohexa
ne- -4' - (3,4 -di hjnatemc))q@imamwl mjhich (may)contain one or two heteroatoms

?L;EPLﬁéi’;ﬁe [134( ST S D B 1 piBiaay by s@%ﬂéﬁﬁd
-[ 3-(4-met hyl - pi mnam ne I car bonyl ) - phenyl ] spi ro-[ cycl ohexane-| -

(3 4' - di hydro)qw nazol inj- &Yﬁt H) - one
8' -chI or o= a[é— (to- &Fraew@@f%ﬂ ECYiRy Fibar helhi ey phemain spier I 8@ ohexan

g- Ch orf):s),mh%t %%%{e&?ﬁ%’; ?13 gfc'lr\(lzl|’ﬁj:jrﬂﬁqu Xzoefl P-Stimt I‘%'t-ht%i one
g %I log;)OZZIew?rxzaibylan?nsglogo[cycl ohexane-1-4'-(3' (4 - di hyd;lozj?u inaﬁglzlolnlene
8- Ch 1 or o 22 TP AL LT P AN S R CEONR RGPt

i nazol i ne], wilch ﬁ"‘h@cﬂ &lare lﬂf% %’r‘ne or different and are selected from,
spiro[ cycl ohexane | -4"-(3",4"-di hydro)qui nazolin]-2' (1 H) - one,

8 -Chloro-1"-(et hoxycal?'bflfnyl met hyl ) spi ro[ cycl ohexane-1-4"-(3",4"-di hydro) -
qum lin]-2'(1'H)-o0 005 170
Chafgro - met hyl splr‘§0 cyc 0 e@?@% %ﬁﬁ%gaggﬁ' §E£ydr § ui nazoi I n|'-g2 (1

- one hydrogen or iower 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.
20 |
10. A compound of formula (I} according to any one of claims 5 to 9 in which one
of X4, Xz, Xz and X4 is C-R' in which R" is hydrogen while the others are identical
or different and are C-R’ in which R" is other than hydrogen.

25  11. A compound of formula (1) according to claim 10, in which X? is C-R' in which

R'is hydrogen.

12. A compound of formula (1) according to any one of claims 5 to 10, in which X3
is C-R', in which R' is selected from :
30 - hydrogen or halogen, or,
- X*-R% in which R” is a single bond and R® is aryl or heteroaryi, 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?,
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0- 6 -[4- (4-pyrimdin-2-yl - pi perazi ne-1-car bonyl ) phenyl ] spi ro[ -cycl oh
2§§%ﬁé56%. -(3',4'-di hyd ro)quinazolin]-2'(1'H)-one, F0203594
' 8'-chl oro-6 [4 (4-(2-norpholin-4-yl-ethyl)- p|pera2|ne-l-carbOny!)1%qﬁﬂyldsp

Lro[- cycl ohexane-1 -4'-(3',4'-di hydrgjqui nazolin]-2'(1"'H)-one, 2005
8' -chloro-6"'-[4-(4-(2-norpholin-4-yl-2-o0xo-ethyl)-piperazine-I|-carbonyl)-
phenyl]spiro[ cycl ohexane-1-4'-(3",4'-di hydro) qui nazolin]-2' (1" H)-one,

8' - chl oro- 6" - [MR{E €D W@mﬁﬁw.&n F@z%ﬁfdaﬁi’ﬁlf‘et%ecsaérﬁ@ww phenyl]s
plro[- cyclohexane 1-4"-(3 ,4"-d i hydro)qui nazolin]-2"(1"H)-one,
9' - Chl or ospi r dliffgrenbarst afre selested omhydrogarmealower alkyl.
ro)]-lnldazo[z 1- b] qui nazoline 9'-Chlorospiro[cycl ohexane-|

-(5',10" -di hydro)]-[I ,2,4]triazol o[ 3, 4-b] qui nazol i ne,

3
9 Chl or ogpix @cﬁrﬁ §uﬁ’cﬂ‘@f<ﬁﬁ*ﬁ11.l|la S?ac&cﬁdmg to clelum 12 in which X3 is C-R’, in which

5' dlhydro }trlazolo[ 3-a] qui nazol i ne,
Spi roﬁcyo?olﬁé»emﬁed. rom bﬂrogenmrrh»@lpggl. pyrazol o[ 4',3' -f]qui nazolin]-7" (6" H)-
one,

8 Chl or o-5' - met hoxyspi ro[ cycl ohexane-1-4'-(3', 4" -di hydro) qui nazoiin]-2'(1

' H)-one, 14'A mpblihd ef Qﬁ‘ﬁid@fl?ﬁd@mﬂk@t@ dny one of claims 5 to 13 in which X4
-4'-(3",4'-di hydro) azollngwg H) - one,
8 - Onl or ds §- Rme'ﬂw‘fhlél'b R d$ egleckrkiame- 1

-(3,4 I
8 Chl or o- w%%% ??f!@' eq-‘E‘Mjﬂr@fcyclof‘lexane 1-4'-(3',4" -
di hy?()o) q-ubwazal(ljwh%ptﬂar(allyH)Jbsmtettecsxlxvﬁmﬁ) COEORA SONNRIRY ia[vahich Gtfexane- |
-4'- (3 hydr 0) qui nazo j-20 (1"
8' - Chl or Al Rhigts bleysasne Péél'lfgéé%%%l%% %@ﬂ%&%ﬁémmbvd(@e:wnlewey@mﬂ-qui nazof |
n]- 2' (1" H -one,
8' -Chl oro-6'-1o0do-5"-net hoxy-spiro[ cycl ohexane-1-4'-(3",4'-d
i hydr o) qui mazodmppud of fddnuimE) according to any one of claims 5 to 14 in which X
8' - Chl or a- §;,;scyano-5' - met hoxy- spi ro[ cycl ohexane- 1
- (3", 43 ™di*hydr o) qui nazol i nj- 2' (1" H) - one,

8' - Chlsoro-5' - [ 2- (4- m)rphol i no) et hoxy] spi ro[ cycl ohexane-1-4'-(3",4"' -

di hydr o) qui nazol i n} -2 % one, 8 -Chloro-5"-[2-dimethyl a mlnoethoxy]sp
i rof cycl otfexaCpigpeuad o @rwl&(’)apwémw%qm Phelaims 5It°I—'b5’5r\’éh‘C Y
8" - Chl or gy (2-am noet hoxy) - spiro[ cycl oh exane-1 -4'-(3',4'-d ihydro)qu

i nazolin]- 2"(1' H)-one,
8' -Chl oro-5'-[2-(nethyl am no) et hoxy] - Spl ro[ cycl ohexane-1-4'-(3",4" -

di hydr o) A} NRZSbBLIAE of forif 15 actHMET3 &y one 67 cidimé 313 1%‘7%%9%%8“2 is

20 O orN-CN.
18. A compound of formula (l) according to any one of claims 17 in which Z is O.

19. A compound of formula (}) according to any one of claims 5 to 18 in which A
25 s selected from cyclohexyl or cycloheptyl, optionally interrupted with C(=0) or O,
and unsubstituted or substituted with CH3, OH or OCH;.

20. A compound of formula (1) according to any one of claims 5 to 19 in which A
is selected from unsubstituted cyclohexyl or cycloheptyl.

30
21. A compound of formula (1}, (I} or (Ill) according to any one of claims 1 to 20
wherein when X, is C-R* and R is X5-R%, then X3 is not a single bond
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8 5 ro-5'-[2-(2-am noet hoxy) et hoxy] spi ro[ cycl ohexane-1-4'-(3",4"-
256@%"%@!33) qui nazolin]-2' (1" H-one, 8 -Chloro-5"-[3-d EP0203594
i met hyl ami nopr opoxy] spi ro[ cycl ohexane-1-4'-(3',4' - dihydro)qu 16 SEP 2005
inazolin]-2'(1'H-one, 8 -Chloro-5'-@akRoxycar bonyl met hoxyspi

ro[ cycl ohexane-1-4'-(3",4"- di hydro)qui nazol i n] (I H) - one,

5' - car boxynet hoxy- 8' “chi oro- spiro[ cycl ohexane-1 -4'-(3",4'-di hydro)qu i nazol

-2 g;a%gaapﬁigggﬁae@%%qﬂo@a@%%épcsné@ar?gaplro[cyclohexane' e (3

8' - chl or 0SpirofcJcihbpdrapt SPEX VA -(ﬂwdm[qmy@zohn]i (1 H) one,
exane-1-4'-(3",4'-di hydro (1(UI na17_91[ :? H) -
8' - Chl or055M9[W§@fQ[5W@I ane 4 dlhydro)qumazohn]-Z (1'"H)-one,

ro- By an- 3 M@ bnBLBAKH SR bRYBIARGK BRI 2111 )Bne - d

8' - Chl oro?SMe(hZ}xh;lg;drcn:[wcleiumﬂ-éb(& a{-dilgidajquinnesiin]-24'1-H30nel’ - di hyd ro)qu

20l e Bk o AT R RS oo

di hydr o) agipaapkisdirdcidondxapRer-4'-(3' 4’ dihydro lin}-2'(1°H)-one
8 --Chlo H- -(%(yg%{r&o&y furan- 2- yf met h o>¥y _)gwlnrag cn>]/c (oh exane-1-4'-(3",4'-

d i hyd r B}thm@zr@[cwclqm]exgne-(l 14'~( [3[)4dﬂihydro)qumazol|n] -2'(1'H)-one,

5 < Ol 01 0751 Y AOIEL GRS PLE Y OBRNETiidbon i3 g iy © i nazor i -

| I;— ':1 e'él r a)zoB'-@ﬁMb@pTrdS[(l@yM&)héﬂrreQi 3 ghetaiiro buihazbfn]-2{ 1°H)-one,
| ro ul nazol I .
8- )(/:hl org 8'smefhylspyratayglp ﬂg%@zﬁ%x@d‘i Hydre)qringaalipky 1 E)ion6t cycl ohexane- 1- 4'

- (3,4 - "&M%Q%:r&)‘%?@ﬁ@*dﬁ@-‘l% ﬁﬂ- i )q§|na90rh]2? lIiPoﬁe" od 0-5"-[2-dim

ethyl amin o-et cycl ohexan e-
di hydr o) q&r—brammlspmq)[cgci@hexgnaaﬂ]et (3 & -dihydro)quinazolin]-2'(1’ H)—one

i hy34r§? {qg%ggg;q@gﬂ[g@?%gﬁ?g_ 4 23 TEHROERLh AL ST e 1-4 - (87,47~ d
di h(g car Qoﬁﬁﬁmlwﬂ’yrblcyalof@hhl%-@-¢B—(3Wtd1ﬁmmw@émﬁﬁj_glogkmml 4 -(3,4 -
i hydr o) qu§%%c%lérg£plro gyclggexane— -4ME3 4—dlhy|jro)qmnazolln]-2 (1'H)-one,

6',7-dichlorospiro[cyclohexane-1-4’-(3",4’-dihydro)quinazolin}-2'(1'H)-cne,

5" 6'-dichlorospiro[cyclohexane-1-4'-(3",4’-dihydro)quinazoiin}-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[cyciobutane-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[cyciohexane-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'-chioro-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'-chioro-6'-phenylspirofcycloheptane-1-4’-(3’,4’-dihydro)guinazolin}-2’(1'H)-one,
8'-chloro-6'-phenylspiro[cyc!ohexane‘-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,
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25-0 003 EP0203594 1 6 SEP 2005 172 8' -chloro-6'-[2-(4-nethyl
2519 i ne-| -carbonyl)phenyl]spiro[cycl ohexane-1-4"- EP0203594
(3", 4 di hydr oj qui nazolin]-2'(I"'H)-one, 16 SEP 2005

8 -chl oro-6' - -[2-met hyl - 4- (4- met hyl - pi P@razi ne- 1-
car bonyl ) phenyl ] spi ro[ cycl ohexane-| - (3,4 -di hydro) qui nazolin]-2'" (1" H)-on
e1

IR G I AT L A AT L S A A ) R S

8' -chl or 0-Ber [ 4- car banoyl - phenyl ] spi ro[ cycl ohexane-1-4'-(3',4'-di hydro) qui na
zolinl- 2°(1I"H)-one, 8 -chloro-6"-[4-((1-nethyl- pi peridin-4-yl)-pi perazi ne- |
- 6'-(4- carboxyphenyl) 8’-chlorospiro[cyciohexane-1-4'-(3' 4'-dihydro)}-quinazoiin}-

car bonyl) spi ro[ cycl ohexane-1-4'-(3',4'-di hydro) qui nazolin]-2' (1" H)-on
e, ch%ﬁg)()stl ‘%Et hoxy-6' - [ 4- (4- et hyl - pi per azi ne- 1-

car bon I Ok h 4. -
e e e S A
am ne- 4- 4' (('fl'é)t@%yd ro- pyran-4'-yl)

8 - THT T UPLRIGRS Bt AR ) %yﬁéﬁrzﬁéeasﬁéxa%e {3 didpurB)oddiaaaggl i n1-2' (1'H)

- one,
8' - Chl or o-X(1:)y@mgnet hyl spi r o[ cycl ohexane-1-4"- (3", 4" -di hydr o) qui nazol in] -2’
(1'H)- one

8' - Chl or o-8chiox-Ai- E%pvmﬂﬁpﬁewzclﬁpaxm"rﬂ»éao‘k;ﬂyhss%m% nazoligheihib: 1-4' - (3,
4' - di hydrg)kqui nazol in]-2' (1' H) - one, -Chl oro-5' - (3-net hyl am no- 2- hyd

r oxy- propoxyj-spiro[ cycl ohexane-1 -4 -(3 4" -

di- hydr o) qui-chiood-BR{3-ginggthidpmine pr@d-1 —myi)smro[oycl@ﬁeﬁazne(‘eﬂhb’iméelimtgmw m

ethyl - amino).- pi ro[ cyci ohexane-1-4' -

(3,4 -di WH}%PEW%E{;%! 'OH t2' (1" H)-one,

8' - Chl or 0-B'chloRo-6C(3-hatyyiRinmg- p@m-Mhyﬁéﬁlm{%}]dd@xhﬁéﬂ%i(@hexane 1-4'-(3',4' -
di hydr o) qui_.nazol i n one hydrochl ori

8' - Chl oro@"lﬂd(f?)qh’ﬁlaﬁah’éls%w'dhﬂ‘ﬁm no- 2- oxo- et hoxy) - spi ro[ cycl ohexane-1 -4'-
(3", 4" - di ydrp)siet Eﬁfgh't]e'ﬂl Vi e]raﬂhef’f‘—%arbonyl%phsinyl]ﬁ?lro[cycl hexane-1-4'-

8' - Chl or 0-5' -(2-1¢( |- i soxazol - 3- noj et oxy) spi ro[ cycl ohex
ane- 1-4' (B3 ch!'ryctio}wmazpqm A&¥bHone. 2' (1' H)-one. 23. A conpound sel ect ed

f8r O[)nr E)Egs%{ (r?:ﬁF) " -é&!}lgegﬁtl}ylarpfgo ﬁrop(ylt:ﬁr% c?)mq'g? s Iﬂ—fﬁqrﬁ’r( 1' H) - one,
[cyclohexane -1-4'-(3',4'-dihydro)quinazolin}- 2(1 H)-one,
8'-chloro-6'-[4-(2-N-dimethylamino-ethylcarboxamide )phenyll-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'-dihydrojquinazolin]-2'(1'H)-one,
8’-chloro -6'-[3-(4-methyl-piperazine-1-carbonyl)-phenyl]spiro—fcyciohexane-1-4'-
(3',4’-dihydro)quinazolin]-2'(1'H)-one,
8’-chloro-6'-[3-(2-N-dimethylamino-ethyicarboxamide)phenyl]spiro—[cyclohexane-
1-4'-(3',4’-dihydro)quinazolin}-2'(1'H)-one,
8’-Chlorospirofcyclohexane-1-4’-(3",4'-dihydro)quinazolin}-2’(1'H)-thione
8'-Chloro-2’-cyanoiminospiro[cyciohexane-1-4'-(3",4'-dihydro)quinazoline
8’-Chloro-2'-methoxyiminospirofcyclohexane-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'-(ethoxycarbonylmethyi)spiro[cyclohexane-1-4'-(3',4'-dihydro)—
quinazolin}-2’(1'H)-one,
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2@5 I chl or ospi ro[ cycl ohexane-1 - (3 4' - di hydr o) qui nazol i n]-2' (11 0203594
~8' -Bronospiro[ cycl ohept ane-1 -4'- (3 - di hydr o) qui nazolin]-2'(1'H) 8 g

8' -chi oro-6" - net hoxyspiro[ cycl ohexaneI-}O- 4' - (3,4 -dihydro)quinazolin]- 2 (1'H

) -one,

8' -chi oro 6' phenyl spi ro[ cycl ohexane-1-4"'-(3",4'-di hydro)qui nazolin]-2'(l"H)

one(3 4B I;I‘ dr O?’qétuﬁﬂgé’w[gﬁ?%g%n%gﬁ%ﬁQqéﬁ'}ﬁfd)quinazolin]—2’(1'H)—one

8' - CIhI o) ]r oaﬁch[(;m@y[m@ypby)rmmﬂrrﬂ?-@rypipek@mé-c‘arbmﬁy{)(o&enw]spﬂfd [ryyfehegane-
nazo in

- (4-car BM%'I%WI‘WF‘B)QW@I‘BIS%II ISIP@FEI ohexane-1-4'-(3', 4' -di hydro) - qui nazo

I - 2 _
I n](3 caI oxyphen;I4 (48I2 mﬁ pcI)qrocIIrsI-pII {/I I I?é?(%?\eeIlcaéI-bo?%II I)IIIEI-%II é)rIo) gui nazo
I i n] - 2' (bydidheowmee- ’84*(:3114(}dmyﬁr9)gmmaz®lnd@(IW}Qmﬁpl ro[ cycl ohexane I
3,4 I

cIﬂ or 086&“‘(’%’ %S(,)II'I'@IIP?@%IIQHI‘IS’I% CI%O%%II.\:II?I:I‘-VII -Biperazing;-caraenls) qui nazol i nj -
(1 H) - Onﬁhenyl]splro[—c clohexane 1-4-(3',4' dlhydro)qumazohn] 2'(1’H)-one
8 -chloro-6"-(3-d | am no- ro-I ¥¥ S |ro[cyclohexane14-(3 4' -di hy
dro)- qui re&g:mqrcp.-p fz@ 4- I/aqyydr@pm-ethoxy) -ethyl)- plperazme-1 carbonyl)—phenyl]sptro[—
8' - chl thyl | oh -l -4"-(3,4" -
o] AR RSk R recne |
8' -chl or ogBChlbﬂos(pﬂm[rmcIQHexpnpar &z(i5h ¢6’Ldilbydrbijrisnigadegy Hilgpinazoline

B e or oS BR sy ol atekRY iy e M DA AR iy P Flinszobne,
[ cycl ohexgngnikrds Tr(jibl_ycfbheﬁiahQMdB oug E’Ldﬂﬁfd}bb][[h :22,4ﬁﬂza£&0[2r3@?]]qumazohne

8 -chloro-6"-[4- am no- et ar'boxam de) pheny spi ro-[cycl ohexa

ne- 1-4 §3Iro[¢yc!dhmea)@n(éa&afhmoﬁpxrazmm%ﬁeﬂqumazolm}7 (6'H)-one,
ey AR L S D L 0
-[ 3- (45n$td*ﬂUorp$nﬁm{ayulmieexbr\eaT-bb(wl4)-dihbdrmhﬂmamlﬁ]{’ﬂ}wﬂph@egane | - 4 -
(SI A -di gbfgIﬂ%Icg-gI—rrI\%%r%IlIs;IIIc;[gylfcqcI)rIeI_xDa}\%pﬁﬁ’-(3’,4’-dihydro)quinazotin]-Z’(1'H)—one,
8'-Chloro-6'-(morpholin-4-y!)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-5'-hydroxy-6'-iocdo-spiro[cyclohexane-1-4'-(3’,4’-dihydro)quinazolin]-
2'(1'H)-one,
8’-Ch1qu0-6‘-iod0-5'-methoxy—spiro[cycIohexane-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'-Chioro-5-[2-(methylamino)ethoxyl-spiro{cyclohexane-1-4'-(3,4'-
dihydro)quinazolin}-2'(1'H)-one,
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o _08hpro-6' - [ 3- (2- N-di et hyl ami no- et hylcar boxam d

e) phenyl] spi ro-[ cycl ohexane- 1-4'-(3',4' -di hydro)quinazolin]-2'(I' @P@203594
AMVENDED SHEET 25-02- 2003 EP0203594 1 6 SEP 2005 174 TESEP 2005

8" - chl or o- 6' -0 4-(4- pyrim di n-2-yl - pi pgrazi ne- 1- car bonyl ) phenyl ] spi ro[ - cycl oh
exane- 1-4'-(3',4'-dlhid ro)quinazoi in]-2' (1' H) - one,

8' -chl oro 6 -[4 (4 (2-norphol i n-4-yi-ethyl)-pi perazi ne; 1- carbonyl) - phenyl ] sp
iro[-- cy8- 6h§»{@+%{2_{21-anmaoethlbxyj)eﬂwwm@{m exane!-¢H(Ip-one,

chl oro- h 4-yl - 2- oxo- et hyl erazine-1 -carbonyl
phenyl]spij&'éffj 03981”8%8@?%& ﬁLon?B y4 d |thdr ogqu Plngzol |Z|n] 2' (1' H) - on)é )
8' -chlor 036c:hb%@{é@rmamgmnspméxy}s?trbpcwonen@:ﬁ@awe(314<:ar bonyl) - phenyl | s
piro[ cycl ohexane-1-4 dro) qui hazol in] - 1' H) - one,

8' - Chl or od@vdrﬁéqh@ﬁy@bﬂrib['idjbpbﬁexane 1-4' -(3', 4" -di hydro)qui nazolin]-2' (1'H

) om(a3 48 gF %O?mﬂnﬁtggéo%mm%kﬁwﬁ%ﬁﬁ%%ﬁe&ane-1—4’-(3’,4’-

8 - Chl orodﬁ fmquméy@]m]rg)ﬁcmpbﬁ@exane 1-4'-(3",4'-di hydro)quinazolin]-2'(1'H
) - one, ((,h | oro-6'-cyano-5' - net hoxy- spi ro[cyc,l ohexane-1-4'-(3",4'-d

i hydr o) qu5 n%a[bpxymethpngﬁ mlqgﬁﬁplro[cyclohexane 1-4'-(3' 4-d|hydr0)qumazo||n]-

8 -Chloro ? H@ 54 nor phol i no) et hoxy] spi ro[ cycl ohexane-1-4'-(3',4' -

di hydro)qw na ollh] 2'(1'H)-one, 5 -ca

r2 b?f(y Hme;t hmceraoxmbpow-spcmlofcsypm{bwanmahw«4@3',44-d1'wdm§tm)ammnazo| in] -
on -ca
rboxypropgszﬁonéhloro spi ro[ cyci ohexane-1-4'-(3', 4" - dihydro)quinazoiin]

2' (1" H) - oo Gro- S%Oélﬂ?gqpﬂbﬁéoﬁg Wm%ném-aetﬂ@bﬁhﬁmﬁuﬂaﬂmi :

|hydro)qU|nazoI|n]
8' - Chl or 02'%1'H}-2nleydr oxy- et hoxy) - spi ro[ cycl ohexane-1-4'-(3',4'-di hydro)qu in
azol in]

8' - Chl orogSéf-"P@é %Q%QP%‘HHW%r2a¥1°§Y)yﬁ’tH8¥¥lo%&55°I%>fﬁ'9f&ﬁW8r%ﬁei%n”e 1-4' - (3

, 4" - di hyémyawgqmaa@dﬂm]iz'@ m)lorrra one,
8 Chl o boxy- f ur an- 2-yl met hoxy) - spi r o[ cycl ohexane- 1- 4' §3 , 4 -
di hydr o) qﬁr@h‘@m’ br{2-by@roxyetope)-spiro[cyclonexane-1-4'~(3",4"-dihydro)quinazolin]-

8' - Chl oroz,'(S.I,Hg_@Igonet hoxyspi ro[ cyci ohexane-1-4'-(3', 4" -di hydro) qui nazolin]-

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"-cyanomethoxyspire[cyclohexane-1-4'-(3’,4’-dihydro)quinazolin}-
2'(1'H)-one,

8’-Chloro-%'-(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,
8'-Chloro-6’-iodo-5'-[2-dimethylamino-ethoxyjspiro[cyciohexane-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,
8'-(3-carboxyphenyl)-8'-chloro-5'-methoxyspiro[cyclohexane-1-4'-(3' 4'-
dihydro)quinazolin]-2'(1"H)-one,
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zone, 8 -Chloro-5-(1 Htetrazol - 5-yl met hoxy) - spi ro[ cycl ohexang:
%Afs @g% 4' - di hydro)qui nazol in]-2"(I"H)-one, EP%203594
8" -Chloro-5'-(5-hydroxy-[1, 2, 4] oxadi azol - 3-yl met hoxy) - spi ro[ cycl OheP(@E}EP%U{}ﬁI
=(3 4' -di hydro) qui nazoli n] 2' (1" Hrmne, AVENDED SHEET 25-02-2003
EP0203594 1 6 S E P 2905 6 - -(4-ca
r boxyphenyl ) -8' -chi oro-5' - net hoxyspi ro[ cycl ohexane-1-4'-(3"',4'"-
di hydr o) qﬂf—nhlnm—BhIme mettml-mm%’azme 1-carbonyl)phenyl]spiro[cyciohexane-1-4'-

ihy((j?O)CgLE% -é{bey%%q rf%%‘”ﬁ‘%@ %)_On%t hoxyspi r o[ cycl ohexane-1-4'-(3',4'- d

8' - chi or 0g8chibfo-BRl2NHetiy dATRicI-Db mm@me 1-
car bonyl ) phenyl L'Pgl ro{c ycl ohexane- I 3',4'-di hydro)q
y

i nazol i n] carqanybprend spirg[cyelanexane+: 114( ﬂrg@wdm)wnazc)mn] 2'(1'H)-one,
|(r:1? r glo?{I %phﬁlnﬁo-gsﬁf (p?égr%ﬁfn%h‘ﬁég%%nlyl)pﬁen§lfsp1r%[cyclohexgne 10Aq(3u41 n azol

8' - chi orodﬁ-a,di—él)qgmalzanﬁqyi (phﬁ@yib] spiro[ cycl ohexane 1-4'-(3', 4" -di hydro)qu
[ nazol inj H) - one

i oro-6 (h met hyl - pi pe
ri din- 4- yB-prtpﬂesa[f_h %bﬁm%’érpbéﬂ%%ﬁw exane-1-4'-(3' 4 -dihydro)quinazolin]-

spi ro[cycbgllﬂ -(3,4"-dihyd ro)qu inazolin]-2'(1"'H)-one, and,
8' - Chl or o- %P?}%Car boxynet hyl - am no) - et hoxy] - spi ro[ cycl ohexane- 1- 4' -(3'

84 Ch Id| hy&g@hl@tzu Bapﬁ (ﬂnbethy(—ﬂlplblildmne—yhympmhlr@rﬂde _ ) s
R A A A S W
8' - Chl or 085§hlﬁ?o B(ﬁhydr% s(qzqﬁé §?g(?g|pl§;ql )efam noj et hoxy) - spi ro[ cycl ohex

anée- 1-4' i nazol | 24. A conpound accordi ng
to any oneadforwl)ahﬁmﬂ]ﬂpﬁo@cb@ﬁx&&%hé -@ %dlhgdméawinaﬁolinqcab(l‘idﬂ)moeuti cal

iti t f ¢l 1to 23
o mb e ORRER Sa PR AP b T RER 4 BB oo
(1), (11) pQfarkalyty), (1) 10 |n vvh| ch, a) X1, X2, X3 and X4 are the sanme or

different _and are selected fr
8‘~Tr|ﬂuoromethylsplro[cyclohexane 1-4'-(3’,4'-dihydro)quinazolin]-2'(1'H)-one,

8'-Chloro-6'-cyanomethylspirc{cyclohexane-1-4'-(3",4'-dihydro)quinazolin]-2'(1H)-
one,
8'-Chioro-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)-ethoxy]-spiro[cyciohexane-1-4'-
(3" 4"-dihydro)quinazolin]-2'(1"H)-one,
8'-Chioro-5"-[2-{carboxymethyl-amino)-ethoxy]-spiro[cyclohexane-1-4'-(3',4"-
dihydro)quinazolin]-2’(1'H}-one hydrochloride,
8’-Chloro-5'-(2-methanesutfonylamino-2-oxo-ethoxy)-spiro[cyclohexane-1-4’-
(3',4’-dihydro)quinazoiin}-2'(1'H)-one,

8'-Chioro-5"-(2-[(5-methyl-isoxazol-3-yimethyl}-aminolethoxy)-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,
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ANENDEE SHEET 25-02-2003 EP0203594 16 SEP 2005 176 - N, provided that not
2Rtie2PHan two of the groups Xl, X2, X3 and X4 si mJItaneoust repre @%03594
nitrogen atom or, - CGRL, in which RL is selected from QL, or 5 fg P 2005

al kyl, I ower al kenyl or |ower al kynyl ;74 hese groups being unsubstituted or
substituted with one or several groups @; - the group X5-R5 in which, X5

Is selected from: - a single bond, 10 - | ower al kyl ene, |ower al kenyl ene or

| ower al kysng'L@ﬁﬁ[or@H&no@atWIdhexahet’E.‘-ELF-(BDTAG—dlhydtch’yqﬂllr@IZORn]hE(EH@-@n@”B chosen
fromO, S ese Er oups bei ng :

unsubst i t 8- 8@@9%@[@%@'9@%@@89% f‘h&ﬁegﬁwd@%m@@ﬂo@lb H)aent i cal or

different g t 5 and
15 R7 areBt @Sttgﬁeﬁ%}ﬁw§%xggﬁﬁéaare seF’éc d]gﬁr%g%'hlég%déen or?%{lgwer
al kyl', ang; ~cilﬂ5ro-s' pmm$mm[a§y@m@rade-1hex@rmmnwdropymazwnhylz (ﬁ)’]H)L-mm@,l ly
|nterrupted W th r) ? &151'1 het er oat ons chosen from O, S,
S(=0), s@zcblprw @EY&){ 1@@}{9 CYG ieaﬁ%wﬁy‘l Het & rdinydedawnagroknl==3 16~ wi th 1,
2, or 20 3, heteroatons chosen fromO, S, S(=0, S or N, or a bicyclic
group, these groups being unsubstituted or substituted with one or several

groups seBechlecb-ﬁf-(ﬂtrp@ﬁjyl}setre[ayaioyﬂexame-l1e4¢vs(8 JAktinkdapguianadlinl-2'6UH$t i t ut ed
wth @; in which QL, @@, B are the sane or different and are selected from

25 - hydr 88&n, hal ogen, CN, NO2, SO8H, P(=0Q (OH)2 - OR2, OC(=0)R2, C(=0) OR2,
SR2, S(= OB;R@& 0 Cth)Mﬁ %os?)‘ﬁ@[@ﬁc!oh@f@?e 19y N@%lhb@%‘)—%ﬂhﬁé&g,&ﬁ@[i ;

NR3-Q R2 | I's 'sel ected trom ,

sel ect ed RH{éM)kydr,ogen, CN, SO2NH2 or I ower aI kyl and R2, R3 and R4 are the
sane or diST-ESE tr:aerrt]:\to)(S’?lglsljer%/rl)e8’§ %lg%tspfjro[cggloweggﬁeﬁ -Aﬂ'y(grﬁg&nydro)-quinazo|in]—
2'(1'H)-one,

8’-chioro-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-yny!)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'-chIoro_6'-[4-(4—methyl-piperazin9—1-carbonyl)phenyl]spiro[cyclohexane-'l: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]-Z’( 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)phenyl}-spiro~
[cyclohexane-1-4'{3’,4'-dihydro)quinazolin]-2'(1'H)-one,

8'-chloro -6'-[3-(4-methyl-piperazine-1-carbonyl)- phenyl]splro—[cyclohexane 1-4'-
(3", 4’-dihydrojquinazolin}-2'(1'H)-one,
8'-chloro-6'-[3-(2-N-dimethylamino-ethyicarboxamide)phenyljspiro—[cyclohexane-
1-4'-(3",4’-dihydro)quinazolin}-2'(1'H)-one,
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- lo al kyl optionally interrupted wwth C(=0, 4-aryl, 4-hetero
2@@%@)& kyl optionally interrupted with C(=0) or with 1 or 2 AI\/ENDF_%F@3(!3&'#594
25-02- 2003 EP0203594 16 SEP 2005 177 heteroatonms chosen fromO0, S} SQE:P%{}{,

S02 or N, or 4-cycloal kenyl optional ljysinterrupted with C(=0 or with 1 or
2 heteroatons chosen fromO, S, S(=0), SO or N, in which - 04 is selected

from (CH2),, lower alkyl interrupted with one 5 heteroatom selected from O,
S or N, | gugilom-Beay- Mrlrhldimﬁ.? yI—@id@r‘@Xhe—ﬂ bmﬁngl)phl@wlltsplrﬁp-c%ﬂblh@&ahéé’
substituted with | ower or NR R in which and are the sane

or di ffeﬂén‘@efhﬂjlwo}%l'mal H?)H)TBF& sogen or lower alkyl; - nis an
i . dif | tuted
or subst: P Ly e @ meraEin L pF eﬁygkﬁéﬁﬁﬁécﬁ%ﬁmﬁ%ﬂ%ﬁgﬁﬂB over

al kyl, CN; d[éﬁ’exaﬁ@31-44 &qzad'mydr@@saawhhm*r Etlj{ﬁ)neCFB OR6, COOR6, C(=O) R8,
NR6R7, C(1 g( ré or SO2NR6R7, in whic nd R7 are the sane
or di ffer% hlgggdd" a[f‘é der EERQFP i WP@@W)‘BPWWP‘%FQ@P”I@ optional ly

R'and Ro BribHroE S AenERal ALRE, PR BIURERITZ (TR &5 and Ra,

g ogetﬂr;er \gf-t:hltomé - (4—®bmd|a1x9mﬂh@xw’rdthﬂrl btpmazmeel-béntnloetgﬂ) pd:nﬁntyf]smrt:[a 4- to
menber e er ocy in one or two heteroatons

sel ected § %‘3”3"1(:@('& B%%SP’”%WK] fgﬂg?\%‘fach may be substituted with,

(CH2) " - bR oWALEChdInd s o cs}&:%a@&a§@|1em(@.d4ta.apa &nazolm?%(% I;iAEBHe & is

a 4- to 8-nenbered heterocyctic ring which wycontgun one
het er oat O&BCB!erQG’t-Ewﬂh)rlmﬂcﬂpy@mXaneahd —%\31;4: ifmpeiyo Jsptinazagin- J?I(m-eebm th a

o 20 N P apBre Rt e s S A b ERE e R r & bR S Bre
8'-Chloro-6'-cyano-5'-methoxy-spiro[cyclohexane-1-4'-(3' 4’-dihydro)quinazolin]-
2’ (1H)-one,

8’-Chloro-5'-[2-(4-marphclino)ethoxylspiro[cyclohexane-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-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-Chioro-5-{5-hydroxy-[1,2,4Joxadiazol-3-ylmethoxy)-spiro[cyclohexane-1-4'-
(3",4'-dihydro) quinazolin}-2'(1'H)-one,
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selected from - H or, - lower alkyl optionally substituted with OR or COCOR
25-02v#h R is hydrogen or |ower al kyl and, AVENDED SHEET 25-02-2003 ERP@203594
EP0203594 16 SEP 2005 R and R' together with the nitrogen atom 16 SERilth
t.hey are linked, can forma 4- to 8qgenbered heterocyclic ring, which may
contain one., or tw heteroatons selected fromO, Sor N, or, - when X1 and
X2 both represent CGRl, the 2 substituents RL nay formtogether 5 with the

carbon at @'U@-éé?blﬁmé}'fbrfyh%f-&ﬂ@ro%’hﬂéﬂh%ﬁi}/sﬁro?cmﬁ@(a‘?\‘é-)ﬂ@,t- geyclic ring
conprising a nitrogen atomand optionally a second heteroatom sel ected from
0, S or Nlihgdroyqiisagelirg-25(1'IMReNei n which R9 is selected from 10 -.

hyd e N2, o K | | | ,al kynyl, th
o oupe. bePg-saeaBat eyt S B R et U B A ot onal 1y
i nterrupt QEHP/M?d)&uiﬁa%lirﬁ—zh@lt‘Hf#@ﬁéP”B chosen fromO0O, S, S(=0, SO or N,

cycl oal kenyl' optionally interrupted with | or 2 heteroatons chosen fromOo,
S, S(=0) , 8'strorer-6'N2-raetyl-4Hétreptivd-piperagnatt0, COORL or NRLOR11 in which R10

and R1" are,the - i n r I d.fr rogen or | ower
It e e R R A AT LA N s

- hydr ogeg:.cHidfo-SH4-(DitdraZfe~1 -banenydphotyishpokycidhisgayd-1or-Boper al kynyl ,
these groups being unsubstituted or substituted with, cycloalkyl optionally
i nt er r upt ddydicauinagelird-Hditdl-68eons ;chosen from0, S, S(=0), S02 or N,

S S(20 PR R DA Bt e e T REN R TRRERI R
g

and R11 apei'thensane or different 25 and are selected from hydrogen or
| oner al k NR13 in which R13 is

sel ect ed é{'@ﬂg‘?o-'ér‘fﬁ'gﬁ(ﬁgﬁﬁﬁﬁﬁg%‘%&ggﬁiﬁ@@%ﬁ{#éFQ%M/)PPGGW:I oal kyl
g(pt:'o?,“a's' pi'(r)c?[&ﬁiél'é’%: Oé%&?/’{@ﬂﬁhﬁfm%ﬁ%%ﬁlinilét(?'H)%&‘T%nﬁ,hOSe” fromo, S
: 8'-Chloro-5'-[2-(carboxymethyl-amino)-ethoxyl}-spirofcyclohexane-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)}-aminojethoxy)-spirofcyclohexane-
1-4'(3',4’-dihydro)guinazolin)-2'(1'H}-one. '

24. A compound according to any one of claim 1 to 23 for use as a medicament

N 25. A pharmaceutical composition comprising a compound according to any one

5 of claims 1 to 23 in combination with an appropriate carrier.

26. Use of a compound of formula (1}, (I}) or (111,

X X
P CR Xy~ N
I Ao A
Xa\x': Y v XS\ o~ /kZ“

X, Y

" () (15
10 in which,

a) X1, X2, X3 and X4 are the same or different and are selected from:
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30 optionally interrupted with one or several heteroatons chosen fromO, S,

(= 2 or N, C(=OR14, C(=O NR 4R15, OR14, or, |ower alkyl,
Qgr%g%gpgt uted or substituted with one or several groups which areﬂ)&)@;& {594
or different and which are selected OR14, COOR14 or NR 4R15; AMEN

25- 02- 2003 EP0203594 SEP 2005 179 R #sand R15 bei ng i ndependently sel ected
from hydrogen or |ower alkyl, or, Rl4 and RL.5, together with the nitrogen
atomto which they are linked, can forma 4- to 8-nenbered heterocyclic

ring which ndy provtlatintreienor move liedrer vat @isthehgsams HGENX, X§ and NX, and

whi ch may be substltuted V\nthma wer al k}% or, 5- when Yis NR12 and Z
is NRL3, Rl%”‘é'ﬁé”ﬁi@s)’ré?pﬁeé? ?6‘35&9%}3 WML@EN group or a -C=C- group,

when X is_N and Aid NSFQQ 1B fapf: R13 may formtogether a -CH=N- group
or a -C=C gdr?gﬁp, ng efR |se%hosen fromH CH3 or NRLI6R17 in which R16 and

R17 are the safdf,or different and are selected from - hydrogen CN, aryl,
het er oaryl , IoaI Kk p i onal | terr ted th on sever al

het er oat ons ch@g’\é‘?{ %llk 00"'39" %%5)'3/ Lig EYlan Igmfgsoﬁei”bg]al ly

i nterrupted Whﬂs%‘ﬁltﬁ‘tredsc?er‘%Ib%htd?@d wnﬂaérfw@ré“évé%aq S, S(=0, 'S
or N, (=0 R14, C(=0)NRl OR14, or, - |ower aqugllJ unsubstltuted or
substi tut ed -wi tte Qmpcﬁ( ngrewélicf’groups sel ect ed from OR14, COOR14 or
NR14R15, R14 and 815 pe% hosen from hydrogen or |ower alkyl, and, 20 Rl14
and RL5. and/or, “RI%S %ﬁﬁ Mt'ogether with the nitrogen atomto which they
are |inked, can fogrglr@ébohg 8- nmenbered heterocyclic ring which may contain

one or two heteroatons chosen fromO, S or N, and which may be substituted
with 30 |ower al kyl loves pikylenes laweycalkerioreror fayrar Alkypylene: ‘optignally K

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,
selected from SR®, OR®, NRPR7, =0, =S or =N-Rf in which R® and
15 R’ are the same or different and are selected from hydrogen or
lower alkyl, and, ‘
- R®is selected from anyl, heteroaryl, cycloaikyl optionally interrupted
with C(=0) or with 1, 2, or 3 heteroatoms chosen from O, S, S(=0),
SO, or N, cycloalkenyi optionally interrupted with C(=0) or with 1, 2, or
20 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, hetercaryl or lower alkyl optionally
substituted with Q3;
in which Q1, Q2, Q3 are the same or different and are selected from
25 - hydrogen, halogen, CN, NO,, SOsH, P{(=0)}(OH).
- OR? OC({=0)R?, C(=0)OR? SR? S(=O)R?, C(=0)-NH-SOz-CHa, NR’R?,
Q-R?, Q-NRR*, NR%-Q-NR®R* or NR*-Q-R? in which Q is selected from
C(=NR), C(=0), C(=8) or SO;, R is selected from hydrogen, CN, SO;NH:
or lower alkyl and R?, R® and R* are the same or different and are selected
30 from:
- hydrogen,
- lower alkyl optionally interrupted with C(=0), Q4-aryl, Q4-heteroaryl,
Q4-cycloalkyl optionally interrupted with C(=0) or with 1 or 2
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in which, - Al, A2, A3, A4, A5 and A6 are the sanme or different
25751? %@Qﬁsa ected from0, S, C C(=0), SO, S02 or N-RL' in which R16 ER0203594
sel ected from AMENDED SHEET 25-0.2-2003 EP0203594 16 SEP 2005 18Q g sgp 005
hydr ogen, aryl, heteroaryl, cycloal kyllgoptl onally interrupted with one Z
several heteroatons chosen fromO0O, S, S(=0), SO2 or N, cycl oal kenyl
optionally interrupted with one or several heteroatons chosen fromO0, S,

S(=0), S or N, ReterdQweis degh ioaudsS, tS(=ed, 80, SebNL ok l@&dywdah(@fy]”
heteroaryl, cycloal kyl optionally int errupted with one or several

het er oat ons chos eeptidngiy gntergptest wWih, CEe) oF with dyen galfitersatomist chasen v
interrupted with 2) chosen fromO, S, S(=0, SO or
N, ON, NRIOR20, %é?nﬁ%%@@’&?w%(@&% or O(=O) OR19 in which R19 and
R2 10 are identical or dbfifigrsstéctasdram qCHb)etivest alkoimnkaraistge nwith dreyer

al kyl; * represents the carbon atom which is_shared hetween the c¥cl e A and
the bdtkbone cycle cont aneiefRpixMaaRiesledyiomaBh Scar Boriowenbalkenyt peleyere A is

unsubstituted or substit

selected from | ower al ky#ﬁ(gﬁgpy\%‘%a%lel ?/r%ﬁfé subcgtgpﬁ%rt]ée@e%mﬁqﬁﬂg@gfv%ﬂé@%Z
COOR21 or CONR2' R22, Iov@ky[haﬂ)ﬁakaR'R’Il\in Whl@OR’mmgﬁwttheSaiS,
C(=0) OR19, O)NR19R2 or NI?}JfQ in 9 an are id fcal or
different and are sel ect@feretARAAIE e‘é) oy TOS?'RW '%?']%EXI’

substituted with OR21,, NRad gggmeggmggtegrfrmlgzg -whi ch R21 and R22

are identical or different and 0 are selected from hydrogen or | ower
al kyl10 and, R19 ahds&afpupsidiedrg uRBLbstitdted2ar suibgfiititest witht dne loe s@varaben

SO ey BE ST i A o, TTCERET BB Spoekel €
3 or 4 carbon at@(ﬂ(yﬁﬁHEBWQ.I@hla rra;Cthe i Qn:ér r UgiCRORW t e dyager opJRﬁFQ?chosen
from 25 O S or cL:)r0|d,e @o; éin,two of t groups A, A2,
A3, A4, A5 and Ad\IR (=O)R’, C(= O)NR or SOZNR in which R and R" are the
same or different and are selected from hydrogen or lower alkyl
15 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
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

20 N, and which may be substituted with,
- {CH2)a-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,

25
- 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,
30 - lower alkyt optionally substituted with OR or COOR in which R is

hydrogen or lower alkyl and,
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Si mul t aneously represent a heteroatom of their tautonmeric fornms, their
26e¥2A@3f orms. or “their isomers and of their pharmaceutically acceptabpbg2p3sgs
derivatives; 30 it being understood that, |ower alkyl and | ower alknggﬁ
denot e straight and branched carbon chﬂgns having from 1l to 6 carbon 8#&@
AVENDED SHEET 25- 02- 2003 EP0203594 1&°SEP 2005 181 | ower al kenyl and | ower

al kenyl ene denote straight and branched hydrocarbon radicals having from?2

"to 6 carbon atoms,an e ] ond. Lo : | ower
al kynyl ene denot eRs?S%%htPg%ﬁ%r %ﬁﬁggi@#%r %@g}r Eooﬁﬁfcpgthlé%a%é “ﬁg\ggn(g‘a? rom?2
to 6 carbon atonsfoandaat- th eRatenttired Hapdechdinding Wivickrmbplcoatdisl ongel udes a
| oner al kyl as defined above, substituted with one or several hal ogens;

aryl refer to an WooheeraatempssaratiredYad A MY Bet ween 6 and 10 car bon
at ons; h?g%%%ﬂa*%gﬂggﬁoéﬁpgﬁp%s%ﬂ?td-w,Céﬁ%l g sWB%ﬁtUFh@sVR1 fr@%’fﬁﬁ@o%&g%b ng

atons, fro are 1 ndependently selected

consi ¢ i ngitRfthe, casboanstomOtoNvhivet Biegcarel aitachenlg 4 Bahachdehed dtaradycks
defined above and_cycl oal kyl or cycl oal kenyl interruypted with 1, 2 or 3
het er oat ofiRg CRGRISING Gntrogen aesand epiondlly secapdthiiernalenr aelesiedd a
medi caneng ogDﬁt})g Nprevention or the treatnment of disorders 15 for which
t herapy by a inhibitor is relevant. 27. Use according to claim26 in
whi ch said conpound is a conmpound of forrmula (1) in which X1, X2, X3, X4,

X, Y, Z and A are, as dgfined ing4lai 5, .20 28. Use of a conpound according
to any on@ % & 3 %N% '8 ‘@ﬁdﬁ% '$ ﬁ@‘rgﬁgeéjp%?'é‘tion of a medi cament for the
prevefy i on or ﬁ*}ﬁogéﬁagfme@p;,ngi sorders for which therapy by a PDE7

evant

inhibitor is re nt. 29. Use according to any one of clains 26 to 28 in
whi ch- sai d di slowgerlkys lswerakeayl @iowenatkinyelhese grainsdoelng emsebstitutadi nmune

di seases, osteoarthr.iti Jul tiple. scl.er gsi S 0si ronj
obstructi ve pu?r gl'tlb.lt%? gvgﬁgc ,clogglﬁﬁ ﬁg#lgla%fyc@gr?upttgg RAHOT \oF 2 i%}e?oat%ms
chosen from O, S, S(=0), SO; or N, cycloatkenyl optionally interrupted with

1 or 2 heteroatoms chosen from Q, S, S(=0), SO; or N, aryl, heteroaryl,

15 OR'®, COOR™ or NR'R" in which R'® and R"" are the same or different

and are selected from hydragen or lower alkyi;

c) Y is selected from O, S or N-R'?, in which R' is selected from:
- hydrogen, CN, OH, NH,,
20 - lower alkyl, lower alkenyl or lower alkynyl, these groups being unsubstituted
or substituted with, cycloalky! optionally interrupted with 1 or 2 heteroatoms
.chosen from O, S, 5(=0), SO, or N, cycloalkenyl optionally interrupted with
1 or 2 heteroatoms chosen from O, S, 3(=0Q), SO, or N, aryl, heteroaryl,
OR™, COOR™ or NRR" in which R" and R"" are the same or different

25 and are selected from hydrogen or lower alky;

d) Z i chosen from CH-NO;, O, S or NR" in which R"™ is selected from:
- hydrogen, CN, OH, NH,, aryl, heteroaryl, cycloalkyl optionally interrupted with
one or several heteroatoms chosen from O, S, S(=0), 802_ or N, cycloalkenyt
30 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:

AMENDED SHEET



acquired i nmune deficiency syndrone, allergy or inflamuatory bowel disease.
25002WENBED SHEET 25- 02- 2003 EP0203594 1 fi S E P 2005 182 5 30. A nekER6&03594
for preparing a conpound of formula (1) according to claiml in wHii&BEMG%
N-R12, Xis NNR9 and Z is O conprisinggreacting a substituted urea of

forrrula X2 X~ HHN X3I\ X4 R12 10 in V\/mch X1, X2, X3, X4, RO and Rl12 are

as defined claiml1l, with a cyclic ketone of forrrula O in which Ais as

defined i R¥l AR bé@tgonhtjé @n@éﬁtg/ ssiaplednforf hfdpegan ar (iblvenatkyt, §©1RY ng
sai d compound Qf formula 1. A method for preparing a conpound of

formula ( I@ndal%%omeﬁ@ft‘w%m RitrogeR atomitewhigh they arrdinksd, can faren rA-dpe as

eacting 3-Eeis Rbrpoigiopayflon ey Shbin B Sy HIEKRIGRy crbon o
X4 are as feph 0)&od N, shdiviiich mag b¥ dubstiutesl with Bibwer alkykogr oup  P-LG in

which Pis a protecting group and LGis a |leaving group to obtain conpound
(2b) 26-02-2003 183 X1-11 X1, X4 Y

-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"3, R? and R*® may form together a -CH=N- group
or a -C=C- group;

10
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, §(=0), SO; or N, cycloalkenyl
15 optionally interrupted with one or several heteroatoms chosen from O, S,

S(=0), SO, or N, C(=O)R™, C(=0)NR™R™, OR™, or,
- lower alkyl unsubstituted or substituted with one or several gi‘oups selected
from OR™, COOR™ or NR™R'®,
™ and R being chosen from hydrogen or lower alkyl, and,
20 R"and R'5, 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 alkyi;

25 f) Ais a cycle chosen from:

AL
2 1~ AS\ A A A A
—A" A

ou v\/

in which,
- A" A2 A% A* ASand 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:
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(2b) (2) reacting conpound (2b) with RLi in which Ris |ower alkyl and
2UHERZ20W3h a ketone of fornmula O 5 in which Ais as defined-in clai mEP@203594
obtain compound (2c) (2c) (3) renoving the protecting group P eithq;rsgmﬂﬁr
reductive conditions, acidic conditi op, or basic condition to obtain

conpound (2d) EP0203594 r 6 SEP 2005 %th) 10 (4) reacting conpound (2d)

wth a group O=C=N-R9 in which RO is as defined in claiml to obtain

2005 184 (5 roact Yo e o) i o e 8hnd o
fornula (1), ¢6)steobhbetegoatams Sumseouremd?, SobmMa §O) or NVENXCEBHSHTET
optionally interrupted with one or several hetercatoms chosen from O,
S, S(=0), SOz or N,
5 - lower alkyl unsubstituted or substituted with aryl, heteroaryl, cycloalkyl
optionally interrupted with one or several heteroatoms chosen from O,
S, S(=0), S0O; or N, cycloalkenyl optionally interrupted with one or
several heteroatoms chosen from O, §, S(=0), SOz or N, CN, NR'R%,
C(=0)NR™R?, OR", C(=O)R™ or C(=0)OR" in which R'® and R*
10 are identical or different and are selected from hydrogen or lower alkyl;
- *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 Ilower alkyl optionally
15 substituted with OR2!, NR*'R*, COOR?' or CONR?'R?%, |ower haloalkyl,
CN, F, =0, SO.NR'"R®? OR', SR', C(=0)OR', C(=O0)NRR*® 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
20 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;
- 2 atoms of the cycle A, which are not adjacent, may be linkedby a 2, 3or4
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% 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,
30
it being understcod that,
lower alkyl and lower alkylene denote straight and branched carbon chains

having from 1 to 6 carbon atoms;
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lower alkenyl and lower alkenylene denote straight and branched hydrocarbon
radicals having from 2 to 6 carbon atoms and at least one double bond;
lower alkynyl and lower alkynylene denote straight and branched hydrocarbon
radicals having from 2 to 6 carbon atoms and at least one triple bond;

5 lower haloalkyl includes a lower alkyl as defined above, substituted with one or
several halogens;
afy] refer to an aromatic carbocycle containing between 6 and 10 carbon atoms;
heteroaryl denote an aromatic cycle which have from 5 to 10 ring atoms, from 1
to 4 of which are independently selected from the group consisting of O, S, anrd

10 N;

heterocyclic ring include heteroary! as defined above and cybloalky! or
cycloalkenyl interrupted with 1, 2 or 3 heteroatoms chosen from O, S, 8(=0),
SO, or N;
for the preparation od a medicament for the prevention or the treatment of disorders

15  for which therapy by a PDE7 inhibitor is relevant.

27. Use according to claim 26 in which said compound is a compound of formula
(1} in which Xy, X2, X3, X4, X, Y, Z and A are as defined in claim 25.

20  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

therapﬁf by a PDE7Y inhibitor is relevant.
29. Use according to any one of claims 26 to 28 in which said disorder is selected
25  from T-cell-related diseases, autoimmune diseases, ostecarthritis, multiple

sclerosis, osteoporosis, chronic obstructive pulmonary disease, asthma, cancer,

acquired immune deficiency syndrome, allergy or inflammatory bowel disease.

30
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30. A method for preparing a compound of formula () 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
9
s HHN/R
2 /&
L
Xl =
X T 0
R12

10  in which Xj, X5, X3, Xs, Rg and Ry, are as defined claim 1, with a cyclic ketone of

formuta

T

o
in which A is as defined in claim 1, to obtain said compound of formuia (1) and
isolating said compound of formula (1).

15
3%. A method for preparing a compound of formula (1) according to ctaim 1 in
which X1, Xo, 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)

X‘L

By

X, “YH

ol
X

20 (2a)
in which X4, Xz, 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
compotind (2b)

2 R RE=R B E™ = e e g 3 prT e ey



25-02-2003

EP0203594
63 1.6 SEP 7005
L,
¥ ' P
(2b)

(2) reacting compound (2b) with R-Li in which R is lower alkyl and then with a
ketone of formula

0

.5 inwhich Ais as defined in claim 1 to obtain compound (2¢)

"o o
PP
% X, Y
(2¢c)
(3) removing the protecting group P either under reductive conditions, acidic
condition or basic condition to obtain compound (2d)

{2d)
10  (4) reacting compound (2d) with a group O=C=N-R?® in which R® is as defined in

claim 1 o obtain compound (2e)
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6)madmgconmomuiQe)wnhanacdtoomansmdcommmmdorbnnum(U
(6) isolating said compound of formula (1).
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