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WO 2004/ 026818 PCT/ | B2003/ 003965 NEW SPI ROCONDENSED
QUI NAZOLI NONES AND THEI R USE AS PHOSPHODI ESTERASE

- WO biBRBORS Field of the invention 5 The i nvePtT/tB2003/003965
relates to spirotricyclic derivatives, the process for
INIEW SPITRP @ONDBNSEDRQUINAZIOLINGNES ANDsPHEIRIISRASs e

i nhi bitors. Backgroun ' nti
Phosphodi est BH, @@B@?{E@wﬁﬂ%‘ﬁgﬁﬁt role in
vari ous biol ogi cal processes by 10 hydrol ysing the
* key second nessengers adenosi ne and guanosi ne
3',5' -cyclic nonopiddpfdheinyvedti®nand cGWP
respectively) into their corresponding 5'- _ .
Thenmpveploosystetsetonspitotisyicde derivatizes fthe @rocesthfdsi thelp praparation,

PDE activit roduces. an. increase of cAMP and cGW
anditﬁ%%sg&slpbpéh%filggtg{age Pﬁg{mg\sm i vate specific protein

phosphoryl ati on pat hways involved in a variety of

functional responses. 15 At |east eleven isoenzynes of

manmal i an_cycl i BagksF@nid 8 tRE ppehaibest er ases,
nunbered PDE 1 roug , have been identified on
Phoispier b tersseo {PIPE) phuyyan istportettuoks, insvarstus di dogipdgirbiesses by
or. sensjitivity to cofactors or, i nhibitory drugs. ,Arong.
hydruSRE oSS b e E HSSE e BDR et By CATPRUGIORTF; 3 prtc
jlacken s PRGBS alntd NBERCESTdsBMdRN 5'-
mo%%g‘ﬁggﬁ%gh%ﬁggffiﬁﬂi tG}th _-sé_leciy?i e 20, (ka0 3
mondphoshate wasleniddesafThersferd, Hyhibittve poPENE astVéy tnroducppRN

.__isoenzy i nhj bi s. . PDE7. actiwvity or nrotein. .

g oG rOWP et MR arerer et ey e el Shfhiggprotein

phoSdrNelibRbath@iys @eblved ineriafitbrran@icabl fegingts. t i ssues.
I'ncreasing cAMP | evel s by selective PDE/ inhibition

At Jgaple gloven gsdsazympoé imammplan prclisr sueleotifly RppspBedesterases,

ecj £i [y bl r I d. B- I .

s RERLPLY, B HmErunaat 38 i 0008 68l of primary
strden®) REbstategetifiaity 6 eansitiviontaadofhoibrs ac alllibitary drupdlVP

| evel s can nodul ate inflammto and gm‘%ﬂ Iggiﬁg}lﬁ )
Amppg desss @hosPHoRs\EIces B TS WEEFPeCHIR B pr dBupsPgmical

b i1d..: i of f SEQGI i
and GraRHOTe it bdpal a6l ke ARRRIALAE, e SR, FDE
K2 piM)ortbyt easl nohiaffected iyt cGBIP tpotint sekeetiveAPDE isoenzyme
.. functional role of PDE7 in T-cell activation has al so
mh’r?ét_@]ﬁ' di scl osed; therefore selective PDE7 inhibitors
PD%’? eacﬁ@ﬁ‘?'d;%l%%iﬁ Qfas tHeEn tdeRRtcaemt TOdelITiR&Y IB-LEl ines airway

| Seases. 2004/ 026818 PCT/ 1 B2003/ 003965
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 or modulate T-cell and B-cell mediated
immune responses. Further studies have demonstrated that elevation of intracellular
cAMP levels can moduléte 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; therefore

selective PDE7 inhibitors are candidates for the treatment of T-cell-related diseases.
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2 AE cells actively participate in inflanmatory airway
di seases by liberating nediators such as arachi donate
woreaoalondsig es and cyt oki nes. Sel ective inhibitiPeT/t82003/003965
PDE7 may be a useful anti-3nflamuatory approach for
AEtcéﬁﬁﬁdtﬁglyﬂﬁzﬁc%ﬂ)A@ if ﬁ'lf@hﬁx‘i’at@iﬂysﬁﬁ@a%ﬁhse@s&%j I?be%tﬁl Wakdiators
known | ayers in the allergi ¢ respon r%
suck e$ emchld@laMEtabalﬁeﬁ hndcytokinesn rSelecavunndidnw 6bPDEﬁ enay be
t reat e of B-cell l.at ed. .di Thys, there is a
a us i G et Parspl £51 B Py SIS FHFER LsPEseSc | ve
B c@lls MRS Well o ' a
inhibitors. W%q%eg&yﬁéggﬁﬁlaggﬁ%gs{é%ﬁi%ﬁp%ﬁ %ﬁ%ﬁvgbﬁm
inhipgerarecanpRlajeRiforRBE triptm@et of B-OXl-Relethé dise®Res.s H, al kyl ,
al koxyal kyl , hydroxyal kyl, hal o, cyan, carbanoyl,
al kyl carbanoyl, fornyl, alkylamno or amno; Xis
Thus( GRARE) a nbiRb 6CRARS)B-PDEL HRbitork2whicB, ar@Retived aﬁﬁ&g"iow
or alkyl; R4 and R6 are H, alkyl or aralkyl; a and
conggrgrations] 1. profeeshly Banemelas ighibitorsr 2: R4 and RS groups
on vicinal carbon atons may toget her forma
car bon-carbon doubl e bond; and gemi nal R4 and R5
WODB 8018 eI dseg&intyruntiooMoamai r o substi t ut ent,
-(CH2)d-,_,  where -d is 2 to 5; or a pharmaceutically
accept abiR sal (Rt hereof . These compounds are 20
R3\des D z ardi otoni cs. WO 00/ 66560 di scl oses
0 Fula R R RS G- ,& RAN_ R3

gtul at ors. Summary of the invention WO
2004/ 026818 PCT/ 1 B2003/ 003965
where R is H, alkyl, alkoxyalkyl, hydroxyalkyl, halo, cyano, carbamoyl, alkyl

carbamoyl, formyl, alkylamino or amino;

X 1s —=(CR4R5)a-NR6-(CR4R5)b-;

R1,R2,R3, and RS are H or alkyl;

R4 and R6 are H, alkyl or aralkyl; aandbare 0, lor2anda+b =0, 1 or 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.

WO 00/66560 discloses compounds of formula

R1 R2
R5
G1
|
.G,
Yol
R3

These compounds are described as progesterone receptor modulators,

Summary of the invention
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3 The present invention provides conpounds, which are
PDE i nhi bitors, preferably PDE7 inhibitors, of

wo cooriob@1§1) R2 (CH2)m O NH NO H R 5 wherBCTB20031003965

is 1, 2 or 3, and, Rl is sklected fromCH3, d, Br

and F.and,. 10 .R2 is selected.from - LP- (8-
The Gt fverkiopoiass LEREME o NeG: 24 TRl oGprsh PIRTeALl
PDEA hitidrabkpr@iR (9roup; ~ 2 is a saturated 4 to

6- menbered heterocycle conprising one or two 15
het eroatons selected fromO or N, » B is a linear or
branched (C1-C6)al kyl ene group; » Q4 is a 4 to
s @Fbﬁl aromati c or non aromatic, heterocycle

~N O M0

. SO2 and N, said heterocycle being optionally
pSti thNbled with one or several groups, 20 preferably
¢, selected fromOR NRR, CN and (Cl-C6)al kyl,

; A B and R are the sane or different and are
sele¢ted fromH and (O - C6)al kyl; ~ the atomof Q@
Hound to QL i.s a carbon atom and, " the atomof 4
bound to @B is a carbon atom 25 o (Cl-C6)al kyl, ~
said al kyl group being substituted with 1 to 3 groups,
referably 1, selected from OR4, COOR4, NRARS,

Wher%ﬁq =0) R4, C(=O)NR4R5 and SO2NR4R5, wherein,
e misl,2or3,and,
e R!is selected from CHs, Cl, Br and F and,

o R?is selected from,

o Q'-Q*-Q’-Q* wherein,

= Q'is asingle bond or a linear or branched (C;-Ce)alkylene group;

» Q% is a saturated 4 to 6-membered heterocycle comprising one or two
heteroatoms selected from O or N;

»  (Q is a linear or branched (C;-Cg)alkylene group;

» Q% is a 4 to 8-membered, aromatic or non aromatic, heterocycles
comprising 1 to .4 heteroatoms selected from O, S, S(=0), SO, and N,
said heterocycle being optionally substituted with one or several gfoups,
preferably one, selected from OR, NRR’, CN and (C;-Cg)alkyl, wherein
R and R’ are the same or different and are selected from H and (C;-
Ce)alkyl;

= the atom of Q2 bound to Q' is a carbon atom, and,

= the atom of Q4 bound to ‘Q3 1s a carbon atom;

o (C1-Cg)alkyl,
» said alkyl group being substituted with 1 to 3 groups, preferably 1,
selected from OR*, COOR*, NR*R®, NRC(=O)R?, C(=O)NR'R® and
SO,NR‘R’, wherein,



10

15

20

25

30

WD 2004/ 026818 PCT/ 1 B2003/003965 4 R is Hor
(Cl-C6)alkyl; R4 is (Cl-C6)al kyl substituted with one

woeroogersial groups, preferably 1 to 3, sel ectrdI/iB2008/003965

F, CN, S(=0O R6, SOB8H, S02R6tf SR, C(=0) -NH SO2- CH3,
C( =0 R7, NRC( = I R6, 5 C(=0 NR7R8,
O C(=0 NRhSR;%gpégglﬂgg? erein R is H or
(C1- C6) al kylr* R6 Clscg)ﬁllcy%)labtkﬁﬂedoﬁﬂithoﬂﬂé |oh‘ several groups,
substituted with one or two rou% ein R |
a

sel ected fr @mfﬁab]DIdl foch-selested it Fafdl, Fﬁf@}ﬁf REsHr §62R

100 Re s s FEOTNERS Rt TGOHT TR ELRIR" eSO,
sai d al kyl greOINRENO-Ci=CNE'R taitl SD,NR'R®, ]Wlﬁeﬁelﬁ R’ isH

roups, prefera , selecte
%( O)pR3 pC( ﬂm@d)aﬂzﬂ —N%;:egg (@R@mlkyhgpnq@ll)y su‘bst1tuted with

L1E0) 10455 P A R .

subst i t ut ed Gydikyl tn®R’ 2n@ RO upsths shae bedifferantruiiRdre selected
COOR4, C(=0)- R4, NRARS, NRO(=0) R4, C(=0) NRAR5 and
S02WR5; 20 v@f?é@@%ﬁl Ris selected fromH and

Scocrs,  Sp e Sy R BR[O 07

(C1-C6) al kyl, unsubstituted or substituted with one or
25 sever gl groups preferably 1to 3, selected fromF,
ON, S( Seyiriky! gepeingpRs, C(=0) - NH SC2- CH3, OR, SR

O :NRER R s
NR Sozﬁg%ﬁg‘ﬁgd %( gnétusgﬁ%ﬁ%%g %rm%%gg% =\ R') &lected from

( Cl1- C6) al R{I(=0)R%6 SR"’ ( SE=OR’al RENRDRY, oﬁ‘éﬁNB)NRR NR
7S sl oot BrNRAE and R c0R RPN RetenEs
t he sane g@_@'{iﬂ@)gﬁtmam_gw_@%gpt ed fromH and Re6;
2) optionally substituted with 1 or 2 groups selected from OR*,
COOR*, C(=0)-R*, NR‘R’, NRC(=O)R‘, C(=O)NR'R’ and
SONR'R’,
wherein,
e Risselected from H and (C;-Cg)alkyl;
e R’ is selected from H, CN, OH, OCHs, SO,CHjs, SOZNHZ and::
(C1-Ce)alkyl, and,
e R’ is (C-Cg)alkyl, unsubstituted or substituted with one or
several groups, preferably 1 to 3, selected from F, CN, S(=O)R6,
SOsH, SO;R®, C(=0)-NH-SO,-CHs;, OR’, SR’, COOR/,
CEOR’, O-C(=O)NR'R®, NR'R®, NR'C(=0O)R’, NR’SO:R’,
C(=0)NR'R® and SO,NR'R®, wherein R’ is H or (C;-C)alkyl,
R® is (C;-Cg)alkyl optionally substituted with one or two groups
OR”’, wherein R”’ is selected from H and (C;-Cg)alkyl and R’
and R® are the same or different and are selected from H and R6;

e R*and R’ are the same or different and are selected from H and

R>
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R4 and R5 are the sane or different and are sel ected
fromH and R3; WD 2004/ 026818 PCT/|1B2003/ 003965 5 or

wo bei2dsaem ¢ forns, their isomers and their PCT/IB2003/003965

pharmaceutically acceptabl e derivatives. 5 These

conpounds are selective PDE7 inhibitors. They can be

used in the treatnment of various diseases, such as T
or e Broesli¢ - fosinat dleidiisemere s andutheir nharadeuiisall sacceptable
derioagtveoar_t hritis, rheumatoid arthritis, mltiple

%€t osis, ost eoporosi s, chronic obstructive

pul nonary di sease (COPD), asthma, allergic rhinitis,

al l ergy, cancer such as |eukem a, acquired i mmune

Thesgeqopaoands ats salgetoveel PIAT Ddjbitoss. (Theypan bapsedrindheirgptment of
vari s\'\%ksegéeﬁ,e%ﬁ& (als BP) andjllﬁgélﬁ}e'tla\ﬁgd CcﬁLéa‘é%?’au%i%@ﬁﬁn% diseases,
I'sease, pancreatitls, “dernat oses SUCh’ as psoriasis

oste@drthratisp pHicudRKdtat iatthtis, gloumeplel Ose@Rbeis,t | &teoporosis, chronic
conjunctivitis, autoimune diabete, graft rejection,

obstgystive pulmonsns gispase (GPPBYAsthana, llergisabénifiynlisrey, cancer such
o5 1R TRNERUE fombE L ANENY GRalid [RDDPWRES, bflafmatory

bowehdiesse By nlchative coltBy Gohhhadistmee, phnareatttivp dernatodds such

formula (1) for, the  manufacture of a nedicanment for
a5 PSRy é’i}é FETRIG dsFmatis. SlERRTHOREPBTtsycepraghals, gutoimmune

diab¥fdi Gt BRERRY epﬂelzjfg%,%ZuiaP B i1 r systefd lﬁ%ﬁ%”ér%fth&lﬂgtos s.

invention also p ides a nethod for the treatnment o
a disorder for which therapy by a PDE7 inhibitor is-

rel evant.,, .conpri sjing adm nisterin 0O an | in 20
The {EiSGOn BTG FaHeTio e TR M b R B S AR B
The BKBMA Glnther TRRCERY 8RS R0 H 8 OcmMRBH NS Formula él)ogor the

phar maceuti cal conposition conprising a conmpount
manfifactane @1 (8 Metlisgeehiefor whe hreveptien nadutregalenyy of disorders for

.gccept abl e ier,. excipient, diluent or" delivery
Whl@&/@?‘%ﬁ?’ %‘ﬁeﬁﬁﬁf/@ﬁﬁltc?ﬁlsé?@gmﬁel ates to a process for
The tiR@erploaPABAtprevidef a GRsStReLITSIS thef tréametd af a28isédddr for which

Detai | ed description of the invention, The present )
theramyy/en @i RIAE p igubidessis aelgpantnepsupriging pdrgingst@igyto a mammal in

i mhj hi ' r 2004/ 026818
need RiePES0b AR bR il
The invention also concerns a pharmaceutical composition comprising a compound of
formula (I) together with a pharmaceutically acceptable carrier, excipient, diluent or”
delivery system.

The invention also relates to a process for the preparation of compounds of formula

@-

Detailed description of the invention.

The present invention provides compounds, which are PDE7 inhibitors, having
formula (T)
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NH N'-L' O H Rl wherein R, R2 and mare as
defi ned above. A preferred group of conpounds of

wo oroakas1g 1) is the one in which R2 is (G -C6)rCRIB2003/3965

said al kyl group being subsiituted with a group
R2 Sel ectg@ fyom OR4, COOR4, NRAR5, NRC(=O) R4,

g =D NRdH®mand SC2NR4RS, wherein, R is H or
' al kyl; R4 is (CG-C6)al kyl substituted with 1
ps sel ected from S(=0) R6, S02R6, NR C(=0) R7
C(=O NR7RB, 0- 10 C(=O) NR7R8 and SC2NR7RS,
is (GCG-C6)alkyl and R, R7 and R8 are the

(IGi-CBhalkyl; R5 is selected fromR4, H and
(R -C6)al kyl. 15 Preferably, RZ is (G -C4)al kyl, said
al_kélll\}%{oup bei ng. substituted with a group NR4ARS or
whepgin 8) NRagesl mgepseeiined poves (G - 08) al Kyl substi t ut ed
with a group selected from S(=0) CH3, NHC(=0 CH3 and
C(=O NR7R8, wherein R7 and R8 are the sane or
A priiférfedrgotp ahcbrapemdebeftradaf(f)dsthd aedn matidyR? is20;-CRalkyl,
| el ected fromH and.nethyl . ot her preferred Qrouns
soid o] Gt IBE RO B A $F0pE sPRgeq ok i LR MRS
NRECORED@IHR'R? eS8, ¢ wakkiep bei ng 25 1)
substituted with 1 to 3 groups, preferably 1, selected
from OC(=0)Ris HSRYC-S6)=lkyR3, NRCOOR4, NR- C(=0) - NR4RS5,

NR- SO2- NR4R5, and. NR- S02- R3 and, . 2) optionally
substit ut &d R SHC o wb%tltutﬁml@ h fo\Acgroniph pedestssh Bom

PCT/ | B2003/ Og;@gﬁﬁ’ do, iﬁth‘%‘;%REM*S@ERH @%QOWRS 0-
C(=0)NR'R® and SO,NR'R®, wherein R° is (C;-Cg)alkyl and R’,
R’ and R® are the same or different and are selected from H and
(Cl—C6)a1ky1;
o R’isselected from R, H and (C1-Co)alkyl.

Preferably, R? is (C1-Cy)alkyl, said alkyl group being substituted with a group NR*R’
or C(=0)NR"R’, wherein,
e R'is (C1-Ce)alkyl substituted with a group selected froms
S(=0)CH3;, NHC(=0)CH; and C(=O)NR'R?, wherein R’ and R®
are the same or different and are selected from H and methyl;

e R’isselected from H and methyl.

Another preferred group of cbmpounds of formula (I) is the one in which R? is (C;-
Ce)alkyl,
= said alkyl group being
1) substituted with 1 to 3 grdups, preferably 1, selected from
OC(=O)R?, SR*, S(=0)R?, NRCOOR*, NR-C(=0)-NR*R’, NR-SO,-
NR’R® and NR-SO,-R’ and,
2) optionally substituted with OH or OCHj;

wherein,
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R3 is (A-C6)al kyl, unsubstituted or substituted wth
1 to 3 groups, selected fromF, CN, S(=0 R6, SC3H,
WERRO268CX =O) - NH- S02- CH3, OR7, SR7, COOR7, C(RCy/Bi2003/003965
O C(=O NR7R8, 5 NR7R8, NR (O0=0) R7, NR S02R6,

C(=0 NR7R] aRGs a8y 11 Whergi.n R6 is (C -C6)al kyl

and R, R7 and R8 are the sanme %5r different and are

sel ect ed for ORT b gg-CsialkyT6 hadubytitutedRr anbstiRTedrwith heto 3
same or different and are selected fromH a

d R3. 10
Preferably, $OUPS sglogteddyom by ICNUBE IR §@3ﬁd 8Q:R", C(=0)-
S(=O R3 wh ' ' - | 7 j | _
sfjbsz itut egr\M f?}B%C%HcS%’ ?@%7% ﬁg ds% 1écft ggi(?)(rﬁc’),’?nch%s))&ggRg’

S02R6, NR7RENROR, NR RR=QRIONRTSONE, S26)NR I =INFTGRR RS,
and O C(=0) NR/R8, erein R6 is (A- Gp)alkyl and R,
RC and R8 ar\gh?rﬁ’é‘ ah%&ir‘cﬂidh’le?@n}t{ »ahd 2Bt & &t de wepe or
fromH and (& I f . '
(Cl- 06) al kyl defrretp gﬁ%@g@&%@ﬁ%@%k%&l%@% is
(O - C6) al mylR* amt B ercahé yankeshdifferc20 alkh atchelecpa et Heshd
group of conigpunds of formula (1) is the one in which
R2 is QL-QR@-"CB-4 wherein, » QL is a single bond or a
I i near or branched (Cl-C6)al kyl ene group; » Q@ is a
saturatze.d 4 to 6-nmenbered heterocycle conprising a
Preferablyodénis (&-6inalied subgiuted veth SEEHR’ (vaier@d )RY ey(Cai)alkyl,
r AT IS,,a r _6-ne red, opat i ker cl
orefliiPheria Rt b SR lBRE e TR SRR
NR@=OIR QAR BBIR"Y HOINRIRA @6l Wb 0p=0)NREE N Whhereint R is (C;-
at om of % bound to is a carbon atom "and, 30 %
Colallsd aad & Bf aghRberariic senapr differentandyam saleoesd from H and (Ci-

C)ﬁ{{ﬁferably, R2 is Ql-QR-@B-H wherein, " Ql is a
STyl e bond; WO 2004/ 026818 PCT/ | B2003/ 003965 8 ~ @
is a saturated 4 to 6-nenbered heterocycle conprising

a nitrogen . . 3 3
Preferably, R™1s (Ci-Ce)alkyl substituted with S(=O)R” wherein R” is (C;-Cg)alkyl,
preferably methyl.

Another preferred group of compounds of formula (I) is the one in which R? is Q-Q%-
Q>-Q* wherein,
" = Q'is asingle bond or a linear or branched (C1-Ce)alkylene group;
= Q% is a saturated 4 to 6-membered heterocycle comprising a nitrogen
atom,; |
»  (Q%is alinear (C1-Cy)alkylene group;
. Q4 is a 5 or 6-membered, aromatic heterocycle comprising 1 to 4
nitrogen atoms, said heterocycle being optionally substituted with a
methyl;
» the atom of Q2 bound to Q1 is a carbon atom, and,

» the atom of Q* bound to Q’ is a carbon atom.

Preferably, R?is Ql—Qz-Q3-Q4 wherein,

» Qlis asingle bond;
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atom preferably azetidine; » @B is -CH2-; " 4 is a
5-menbered, aromatic heterocycle conprising 2 nitrogen
war@a®2681% sai d heterocycl e being optionall y PCT/IB2003/003965

substituted with a nethyl; 8 the atom of bound to
33 Y BB Bl bt

defl nedtoﬂ{)gy@erabllyeazétmlh@vm ng subst itutions are further
10 preferred: Rl is d or F. mist. 15 Preferably Rl
is @r iI¥=GHzmis 2. The foll owi ng conmpounds are
partjc 2 it

5" - (2- %\ %nrﬁ%rﬁge%é %g?rﬂil/t %%ertﬁrg%}jcle comprising 2 nitrogen atoms,

et hOXy)seaS'het@i‘ﬂc@él@-bélngl-opnbnaily[mbﬂimﬂaémm thethyl;
qui nazol i n] 2' (3'H-on

8' - chi @nofﬁr@f’lﬁ% @L@ﬂsma]h?étamwﬂa H spiro[cyclo

hexape 2-
[Za?aé%%%/?rg%ydg?)é%dﬂQalr%h ncg owaﬁﬁgxy) 8' SchI oro-1
' H spiro [cycl ohexane- 1,4'- quinazolin] -2' (3 H)

-Qne; §8' . I
In eaqh grgpp-of copmopst d5fnst 2Py o FsKps SEPstyans gre further
prefégrl‘fééfl ohexan'e- 1, 4'-quinazolin] - 25 2' (3 H) - one;
fluoro-5'-([nethylsul finyl]methoxy)-1'H spiro
[cycl ohexane-1, 4' -qui nazolin]- 2" (3" H)-one,' and,
oro-5"-(2-{[1-(i H pyrazol -3-yl net hyl )azeti di n- 3-
R lilﬂ%r } 1 'H spiro [cycl ohexane-1,4" -quinazolin] -2
mis@3'" H-one. 30 In the foltowing and in the foregoing
text: The term"linear or branched (Cl-C6)al kyl ene
group” represent a carbon atom chain, |inear or
[ ed caont ai froml to 6 carbon atons. Exenpl es
Pret%rﬁg@fl[gﬂs 7 @%?g} Ryl ene are nethyl ene, ethyl ene,
i sopropyl ene, tert-butylene and the |ike. WO
2004/ 026818 PCT/1B2003/ 003965 9 The term

The feligwing pemRraunds pregragsavarlioprefergdr or branched car bon

5 -(2”‘-&&Dan%ﬁg-'ZDox%gﬂbﬁbﬁH&?ethoxy)-8 -chloro-1"H-spiro[cyclohexane-1,4’-
quinazolin]-2’(3’H)-one;
8’-chloro-5’-([methylsulfinyljmethoxy)-1°H-spiro[cyclohexane-1,4’-quinazolin]-
2’(3’H)-one;

5°-(2- {[2~(acetylamino)ethyl]amino} ethoxy)-8’-chloro-1°H-spiro[cyclohexane-1,4’-
quinazolin]-2’(3’H)-one; ‘
8’-fluoro-5’-[3-(methylsulfinyl)propoxy]-1"H-spiro[cyclohexane-1,4’-quinazolin]-
2’(3’H)-one;
8’-fluoro-5’-([methylsulfinyllmethoxy)-1’H-spiro[cyclohexane-1,4’-quinazolin]-
2’(3’H)-one, and,

8’-fluoro-5°-(2- {[1-(1H-pyrazol-3-ylmethyl)azetidin-3-ylJoxy} 1 "H-

spiro[cyclohexane-1,4’-quinazolin]-2’(3 H)-one. ‘

In the following and in the foregoing text:
The term “linear or branched (C;-Cs)alkylene group” represent a carbon atom chain,
linear or branched containing from 1 to 6 carbon atoms. Exemples of such (C;-

Cg)alkylene are methylene, ethylene, isopropylene, tert-butylene and the like.
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from1l to 6 carbon atons. Exanple of "(Cl -C6)al kyl™
are nethyl, ethyl, propyl, butyl, isopropyl,
wo eoos0asty/l and the |i ke. Exanpl es of "saturatpdI/B20a3/003965
6-msnbered het er ocycl e conprising one or two 5
& : n
T B G RgT PG LR W 0RO MGl Sontaaine
front &to élmyﬂbkm raj‘,dn&n Examplmpdfd(@lnés)alkgﬂ Trp @lednil, nﬁhylﬁpropyl butyl,
preferr% sattILIJ1 ?% to 6-nmenbered heterocycle
isopEqpyh et PHEy1 and.the i @en atam or an oxygen atont is
i gFn appl t
ExalpRE o a?%mn%a?e.d? REEPsRbered haelelBe Bt J8 bF two
hetelet@nosdlensl Sehertregbnfaramy@en”Sare S(zst@me PSoHdicle bip@idine,

zol yl t hi zonI i sot hi azol yl,
tetrak‘?’ﬁg"&?‘gﬁ?ﬁy @B&%P@E@P% Imor?lPﬁ Q&l%ﬂ@[‘ﬁﬂraﬂr&yr i dyl,
A pR¥ERACkHrated Mot RIBbred 3R RE LG I
pi peri di nlgle t etor Jéﬁsoli‘eur ane, C@'tb{eét ra g{n%py@gﬁge,n atom or an
oxygemrgiérol isezetadive.pi per azi ne. 15 Prefer abl y, said
heterocycle is 5 or 6-nenbered, aromatic, and
conprises 1 or 2 nitrogen atons, Exanples of such

Exa@bRYRT “a1t6 SPMErhBbbd, a’?&h@t?cobﬂ’ﬁorﬁ%rﬂaﬁb dl?e%&chle dBprising 1
conmpounds utilized in the invention include

to 4dt¢é¢rﬁ@t@@@tspk>aﬂed yiroae €88, a‘HFé)) gers |auétN’ es isfxazolyhoenadslyl,
of .f or such .as s

thiaddiyll BBl g SoRebv TS LB mystyhopyeoL

1m1d(aﬂd>1§/f emﬁtlm@ r )pf'fra lidihéle pipatitiine e teleafiiofi@hé) tetrahydropyrane,
Phaj maceut i ca acceptable salts of a corrpound of

mOfPWWﬂIaBdPlPFTQZ%I ude salts having a basic part and
\ [ SS

Prefér%tt:ysﬁasglgu ﬁl?%g %/eagslcgeogt é; %Fetmbey[?f a??rgét?cc oan8 comc})nst 1 or2
mtrofgen atongs. Ekdmplayvofmgch ardods ue myaidy1, phrubig1 bmi iideiosfiood

to refer to the addition salts of the conmpounds of 25

formula (1) which may be formsd from non-toxic

Ni u

The e QM8 SRR 26t ol [RIAR, phlinsEBRIRNG: acceptable
denvutivm of cmpmmds offocmuty (@) suchastsahviates,” lwdtrzrtex ,phamhefebmcally

fumari ¢c. and .to uenesu fonic
acoeiply S B boTignirohn ot trreht Chpvaliph M A TR SR ha v
Phar%[ﬁ@@tﬁiddﬁ}/ ﬁé’d f%bféfsait@gf H85h¥ AV Folnhdla ﬁg?nﬁhd%‘%alts havmg a

i ncl uded hi's category of conpounds
basi¢ pareand sahtsha‘rm&dtdattldmrpaﬂt he expr ession 30

e ERBHIRS Rl S RELORE o3 oo SISl v
a baglefpaft dh@ulaf& wildAtocdatot e fedfto tCadRERP LD rhe EOHPMLRLS of
(1) which may be formed from non-toxic inorganic or

fommlagﬁh wdidhames be fremeg Ton sen-doderpiasganier mgame seicifle sucloés,
for eg(o %ﬁgs € mo%l#ém@&@fd%éﬁ%ﬂ ngul i h ospthgrlfﬁ? n‘é@"" acet1c succinic,

Ium an CIU

tartafidj diegfez said) w_y@ﬁegzknaleicneenzbrd, fehdrd Al teRenduI6it dEidalts,

rrolidine, benzylam ne WO 2004/ 026818
and B@T}/‘ kepdde3rnouogisternary ammonium salts of the derivatives (I) are also

included in this category of compounds of the invention. In addition, the expression

pharmaceutically acceptable salt of a compound of formula (I) having an acidic part is

- understood to refer to the usual salts of the compounds of formula (I) which may be

formed from non-toxic inorganic or organic bases such as, for example, the hydroxides
of alkali metals and alkaline-earth metals (sodium, potassium, magnesium and calciumy),

amines (dibenzylethylenediamine, trimethylamine, piperidine, pyrrolidine, benzylamine
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10 and the like) or alternatively quaternary anmmoni um
hydr oxi des such as tetranethyl anuuoni um hydr oxi de.

w@ 3ma/0ads8s® " Phar maceuti cal salts" by Berge S. MCE1B206d/003965

(1997) J. Pharm Sci. 66: 1019, which is incorporated

hareia Ry r.ef - . f.a.eonm, d
and (el ke 0 aREARREY - qifispy SpRhORNY Rloride PR o
tetragieihlylaatnomuh Hgdekide( See dontiiaanskeudtal ahlts” H’}CBarngf&Mn et

Suec., 1987; .24. 233-246),.is also contenpl ated.

46), )
al. (594 s . Fhagmno3d<66: o, whichds sarperateshherpindyirstoumes. ) of
t heped ' [ [ - t.
. SEL BP0 IR RSN AR S8 PSR g on
skill¢d jn tieadrtl (yee dedgaatdrgrals ity Phermi. BdeoW1ng7;s14e233-246), is
reactiﬂ%ﬁg compound la of formula OH (CH2)mNH NO H
also ggnipmp rein RL and in are as defined above, with a
compound of formula R2-LG wherein 15 R2 is as defined
in the summary of the invention and LGis a | eaving
group such as chloride, -bromde, iodide, triflate,
Gemmray ippoeess fomytle preparmioh afeompouhdswiaberiaseation
base, to give a conpound of fornula (I) R2 11 OF
(CH2)m XI. N'I~ O H R wherein Rl, R2 and in are
as defined above; 20 (2) isolating said conpound of
The pyepiiemalpe yelatggriozonagess &9 reeppong| the shresormpesndsof formula

D, slgﬁlagﬁ?el%?H&&?@Am%ﬁ&g@&%&-hggépsjhe products of the

on a adm ni'ster n the form of
(1) rewtipg sicbmpnsend o fchhrrauie
CH
OH ( 2)m
NH i
N O
H
R1 )
1la

wherein R' and m are as defined above, with a compound of formula R*-LG wherein
R? is as defined in the summary of the invention and LG is a leaving group such as
chloricie, bromide, iodide, triflate, mesylate, tosylate or nosylate, in the presence of a“

base, to give a compound of formula (I)

Rz\o (CHz)m 7
NH
N/l%O
H
R1

ol
wherein R', R? and m are as defined above;

(2) isolating said compound of formula (T).
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appropriate for the nature, and severity of the
conplaint to be treated. The daily dose 5 in humans
WO ous@is y between 1 ng and 1 g of product, whECTIB20€8/003965
be taken in one or nore individual doses. The
£0 j 1l A red in forms which are
Ph{i Heelifiedl'e P R nt ended route of adm nistration
such as, for exanple, tablets, coated tablets,
capsul es, nout hwashes, aerosols, powders for

The ippdtBlcaid ke inS BRI rhi@sster€M BIMRS fornt 8PEBMc#oRs Ahich are
rectal foans) gels or susgen5| ons. These conpositions

apprapraigfapheastuss, and savarinp s thatsoaiplainitorbertrdatedr The dailpdese

: [ ' t. and rikse  from0.5 to 60% b
in il sl Wy B | BRCnBTeE LB LA R Tehees bt erper
morefetliiduilaio8és. THe Rymp&digis ar@prepafet an THERUIKIERhre@RigaliBle
..or carrjer which is appropriate and conpatible with
withy the intgpded\rauts of Admisisirakion seple agp AYexeaIpld, dabistefcoptd tablets,
lLsengded Sh L] .o feorn rations i.nclude
copble R AREP AT, ey (O URETRE HnREiud H5Ges
foancsa@hett &s reatatifoantspods bosuspesiohs SThdsd co@pbdiBinsGad pRpaed®y
or. mor.e substances which _nmay also act as di]uents,
methqdgaiF Aty Geekardo thase gilled #efhe, art and perapRiss, from 0.5 to 60%
g ?) 9 I
by VEASR AL BERILP con o0RFb e vk ABh Pind Yo Hon) B
of aphadeacentitdl ercbigter oreariia whith e hyprdpritd @dd sompatibledwitththe
.is in.a mxture w the. finel di vi ded active
acth@&%}P@%?r}d( i Pﬁ&%?%?@?ﬂ ke Hipise CEBRABHSRt is nixed
Soli fobint PRp&AfibAL inchllc NG A, t i b%,@' g
AOIpr oper igs 'iln_ surilct aglgd%ﬁsﬁo{réﬂeghggﬁgﬁgﬁ%lg actlg% ?arﬁ’sules’
cachetse and prppesitribs sA selidi ewriercan thengpomuiersssubstaidestvehich may

cachet s, or, encapsul at ed for.ns. for apsul es preferabl
also cac??]taﬁi‘ﬁm@%st gla‘é‘g%’t?tg %%Sofoﬁ’élzsrét ﬂ'&ég&%ﬁapﬁ}ﬁg?ﬂdmg _ager%{sa
bindSk| balkdtRet digihleklifg ALEEBGRES Akt Bl iuD SR SulatiFRIRGRIYM In

stearate, talc, lactose, sugar, pectin, ~dextrin,
powdersy B, Carticiga @alindhy dividedysolidewhighoisein aswdtiture with the finely

o I . 25 ti .
civife POV R orl o O g Rl ¥ oL < Rl B8R
having fisthesssannbibeing9eshetttes 90 Ishidatle pagortioas Mhd stinpait®in the

for ~oral_ admnistration. The dr ug%rmy be delivered as

shapg iy size (desierer e P e stehletss crachets oF sgnsapsutatad; &ums for
i r ' I ol N on=pre rized.. .. .

caps e PR Bl o KR Tl o E it

carrifor ae pmegsiati carbonans |mapmesiohutteant, taoSRENS, G0gar, PBEtin,
emul sions. Sterile ter. or ter-propyl ene glycol

dextip, §ificBrgigapaithamefiy o7 ul@é‘ﬁpsga csrRgx Feethessllione @ lay-

meltdHp WX IBER Rkiet, bAGHA 1REEPAr ati ons suitable for
parenteral adm'nistration. WD 2004/ 026818

TablpETpevBo9 340080 68d cap3ulks can kit wred pasalid dosage fonma ksicbbefor

oral fagfn%lst?a{tleo%. ‘e Sd?'tllgu}r{a(})/%el Eelgf%llrje%ogssa psgiaxle epc éreigea lre%gu?'lzed

container fitted with an appropriate valve or in a non-pressurized container fitted with

a metering valve).
Liquid form preparations include solutions, suspensions, and emulsions.
Sterile water or water-propylene glycol solutions of the active compounds may be

mentioned as an example of liquid preparations suitable for parenteral administration.
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sol ution. Aqueous solutions for oral adm nistration
can be prepared by dissolving the active conponent in

wowado2angl addi ng suitable col orants, flavouriPgI/IB2003/003965

agents, stabilizers, and B32thickening agents as

LiafBisp o 6 AR RRERGLRES pl Bl on S Bmbriiem oot

solu@t.er together with a viscous material such as
natural synthetic guns, resins, nethyl cellul ose,
AqueQysi spktions b eianad ministeasion wep e, prapared biyedissoline thii angive
. i.cal fornmulati Aart.
comfFAL T KIRETod RudBE SAEBCTAG M RavurPlrpborty Aibifife, ana
thickenistgh®dentsngs Wexiraiu chypu@susasib¥isic® ©r dral Liye ca€ivd made by
. glycerides and cocoa butter is first nmelted and the
dispereing e il diwided jastivh sorapeneat in veate tpgsther foith a viscous

2 , t H 1 . . . . t . i
mat SRS, 3 A sl BT PUhE) DOTROTRENNE , RALHED, fcfium
carboxynoaibyl aefidlose) dudi dtier fuspsndmgaigenabkiwieth thacsiafdidagtical

t o _known procedures to prepare sol utions adapted for
fom‘r”&&‘@&laﬁadm nistration. 15 Foans are prepared according

ror LB AAS, (g, LA P

o those mni $ter a suc
acid tgheatidesgandeatcos bliftére} firPmedlied ahti thd heivehagredieatisidigersed
h rz} ar.ati on ils in.unit dosage form In such form. the
erdfh Ba ol PRPIS SHPHEIddei To i APTOgRICRRS EBTHE Kithep poured

into 3BRFRRME 3178 GRS hid SFovitid @F BT ol %oli&iE%1 e85 bRhiled

can be a packaged preparation, the packKage contal ning

accottlisg teekmowaOprgaedirés togepafe sohaiqus edapted famrectbloadministration.
exanmpl e ckaged bl et s apsul es,. and powders. in .
Foar{ Gl prGar BERCERRES: E e arnor b hseR Forfih B oLy bp Brlen
to thERNKLH & adkAiahdra @hg sirAlae5-AS R b treatiQf rédioo@ifk)be the
appr ogr i ate nunmber of any of these packaged fornms. Use
Prefgrablytae pbansagaeicab preppratibmisein wuih desage FDEL Inhsush tfoms,, the
ool B RALSH e B, o 5 SRR P . e
unit Aoefger bhycdnaebow patkdedapiepLiitoh, HBt PackLe dMkainihg Rk rete
been shown according to the jinvention that conpounds
quangities ethe piendtation. foa csasplp ckackqgedrippivts; eapsiles, gipd powders in

e Select | - hRLbELor st ok efier ound
vials gt Sl O beft AL tohili i of SR 2 OB, SRTROH o isels
or it tdrae thh ephrGpfate munbeRbiangtios these padkaged Oy, and
preferably at least 10 tines, 15 tinmes, 20 tines, 30
times, 40 tinmes, 50 times or 100 tines |ower than the
| C50 value for a PDE distinct from PDE7. WO

Use2004/ 026818 PCT/ |1 B2003/ 003965 13

The compounds of the invention are PDE inhibitors, and particularly PDE7 inhibitors.
These compounds have low ICs values, typically at most 5 uM, preferably below
1 pM, and even below 100 nM.

It has been shown according to the invention that compounds of the invention
are selective PDE7 inhibitors. “selective PDE7 inhibitors” refers to a compound
which have an I1Csq for PDE7 at ieast 5 times lower than the ICsq for a PDE distinct
from PDE7, and preferably at least 10 times, 15 times, 20 times, 30 times, 40 times,
50 times or 100 times lower than the ICsq value for a PDE distinct from PDE7.
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A PDE distinct fromPDE7 refers preferably to a PDE
chosen from PDE1, PDE3, PDE4 or PDE5. In particular,
w0 tooh@agesiteen shown according to the invention POEIB20§82003965
conpounds of the invention} and nore particularly the
f |
A PERCKAIS (iR T S MO0y TR e SPorb D RS,
PDEZIDE?PD/Eﬂ ch is often 100 tinmes | ower than the val ue of

their 1.C50 for distinct fromPDE7, in rticul ar
Dﬁaparbe)ésr lﬁBEZ’GWD%WESaCCQEQ%BﬁH%lWFHW%mﬁﬁ §emppunds

t .

o A BRSER CRALED Pt ot RSB RE S

the ymesnmedmspﬂme Hawe tah eICson\caﬂufa@e thoef enziymier BIOBT wditichr is o/vf 100

timep RV ercart D GELES ety Khaed 1 CiBe: Fom o frigpurticular

PDHEI §9@ge§DE@%§§g@5t hritis, rheumatoid arthritis,
multipl'e sclerosis, osteoporosis, chronic obst ructi ve

puI rmnary di sease (C(PD) ast hma, cancer such as 15
red imun ficienc ndr o Al DS
CompiReR e ARFHHRHEE Y GF S0 b e eOhGY VAR Treabass ey
can G@duldts ,mﬂzlﬁzhatos Gh8 SASRunoRANGI §3bédsics, dELtTAEP $RSease of
such as sor|a3|s and atopic dernmatitis,
mtragfﬂbﬂ@frmsémﬂ tis, conjunctivitis, autoi rmune
Exaﬁilk)ﬂgetfe disg‘{sgg Elb%eéagl% ﬁ{eéﬁtgﬁ pl'n'cﬁﬁé ¥ a%i% = S[rgﬁgetrdggirslgases

autoimem | GRe@ts RAtdobahMiRY, | Yhda&gtdm fagthritifle hiigiploTestterdMis,
asthma, 20 allergy, atopic dermatitis ost eopor osi s

osteppRIOSH FREMNIG ORFHUSEYY BURGAIIA. lsemf'o@e(é@és apigma, cancer such as

e
bowHBl disdase (IBD), ﬂBelth(scrﬂﬁﬁpCﬂ)hnﬁ' disclR2e, pacreatitBl éerifitoses such

defiped |n the summary the invention and LGis a
as PSRRI @n%ra&w Jeppandis, @%ﬂ%ﬁmlaaep SOy UnGipiy eautoimmune

t
dlabgt%b%fja gcltg@ﬁpéﬁn?e&)g% 6%%%%1[8%159%0&’%’ or BPS¥h RUBpus ¥ thematosus.

Compounds of the invention are particularly useful for the treatment of asthma,

allergy, atopic dermatitis, osteoporosis and cancer such as leukemia.

Processes for synthesizing compounds of the invention

(CH,)p, R2_ o (CH,),
base NH
R2-LG
N/J%O
H
R1

Scheme 1

In scheme 1, R', R? and m are as defined in the summary of the invention and LG is a

leaving group such as chloride, bromide, iodide, triflate, mesylate, tosylate or

nosylate.
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14 Conpound | a can be prepared using processes

di scl osed i n PCT/ EPO2/03594. Conpound la is reacted
wWowRah/oR®18. G i n presence of a base in a suitabl BRCEHEB20EM03965

to vyield the 0-substituted4qui nazolinone. Various

Con AT RATEE O P BBl O e o R EREP (PR

For exanple, and without any limtation, one can use
potqfsiunlcarbonate cesi um carbonate or sodi um

Conppypd da 1ngeasiedewith Rirldath prosenceedli 4basssinss syidghle solvent to

. i S, : . r ti f i

ylelﬁgpgﬂb?té@%%ﬁ%g}%gﬁg a?%?tgl? dofnft, dp@fa%ﬁgec%naﬁ%%s and

base8'car ht asal &id ¢ilive badityhdetdrmiveidoxgy skillddgfekgod. For example,

cycl ohexane-1,4' -qui nazolin]-, 15 2' (3" H)-one To a

and ﬁl@tﬂi i gpnta’uon, one can use potassium carbonate, cesium carbonate or
8 'h%rﬁﬁ -15ca R ' .l ohexane-1, 4' - qui naz

SO&%?]n]-gg%géfgﬁy%he, %&F@?ﬁg%ﬁg%gxgképared according to
processes di sclosed in exanple 63 of PCT/EP02/ 03594
(6g, 2.25mmol) in dinethylformamde (6nL) was added

S tassium iar bonate (0.776g, 5.6nmol) and

-ﬁ&ﬁﬂﬁi&!ﬂﬂ%t hyl sul fide (0.26nL, 2.7mml). 20 The
m xture was stirred in a sealed tube at 100C for 3
days. Dinethyl formam de was renoved by evaporation in

PreyA5t6h o Bit&mifste@dded to the residue and the aqueous

‘—Jxayer“mas—exrratred twice with ethyl acetate. The
conmbi ned ethyl acetate |ayers were dried over sodi um

esul.f ag , filtered and concentrated in vacuo. The

Pr ts purified by col um chromat ogr aphy

-l 05 AletEUAGIm LA ALk IR ARRaRET, Eledifitholth]."

nmet hanol 0.5% to 2% i1™n rromet hane
2’@ilrarenedi ate a as a solid (0.3g, 41%. Purity=93.45%

To sl MEE o GRS L il ety e ipabi gy
on IS B, ol O Bloetigioi, ol o
PCT@]}qz/o% 594 (Ge, g@’smmﬁ ) glﬁr;pﬂgifomg@g?tqﬁm@ iyas added potassg}m

carbg%%) ﬁ%@é@%%ﬁ%@é@tﬁg}g&%rgﬁ%ﬁd mvé%y% Os%ﬁ{éjezg)%mh 2.7mmol).
The mixture was stirred in a sealed tube at 100°C for 3 days. Dimethylformamide was
removed by evaporation in vacuo. Water was added to the residue and the aqueous”

layer was extracted twice with ethyl acetate.

~ The combined ethyl acetate layers were dried over sodium sulfate, filtered and

concentrated in vacuo. The crude compound was purified by column chromatography
on silica gel (fixed with heptane and eluted with methanol 0.5% to 2% in
dichloromethane) to afford intermediate a as a solid (0.3g, 41%).

Purity=93.45% | .

'H NMR [(CD3),S0] & 7.95 (br s, 1H, NH), 7.26 (d, J = 8.8 Hz, 1H, CH), 7.02 (br s,
1H, NH), 6.69 (d, /= 9.1 Hz, 1H, CH), 5.30 (s, ZH, CHy), 2.47-2.54 (m, 2H), 2.25 (s,

" 3H, CH3), 1.70-1.87 (m, 2H), 1.56-1.67 (m, 3H), 1.40-1.54 (m, 2H), 1.21-1.30 (m,

1H).

Preparation of intermediate b:
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8' -chloro-5"-(2-iodoethoxy)-1"Hspiro

[ cycl ohexane-1, 4' -qui nazolin] -2' (3'"H-one To a
W@ odouzesms of t he PCT/IB2003/003965

8' -chl oro-5"-(2-hydroxyet hdiy)-1' H spi ro[ cycl ohexane-1
8’-cHioro- QU(ZﬂﬁaﬁéﬂhB}:y)zi’ﬁ-ﬁsﬁﬂo[@&‘&ohéﬁﬁh@h @%lﬁgﬁﬁﬁiga(geﬁ) one

accor di ng to processes di scl osed Iin" eXxa

TopeTsemixr o592 §-¢hByo- 5i(m»ethmyhhﬁrmmﬂsyclohexane-l 4'-

oL 06cR LAdok 90 8598 3 AT i
exdimnglers rompccmmmmap@esge 1.9BkendT) X b&ﬂgdi/@é Bhbthl BmBmide

tenperature for one day in th rk. The

(156‘?13?{0@1%(%193% @l@rrwé)sarxdﬁéphfrr@madnw(@v apémandlpwemnailded

et n_di h or omet
un&e? gntgo%égtq {lﬁoe §¢6] u?elf %%Mé? qﬁ%&%ﬁa‘? T %P%%{ﬁ‘i%e F"é?@? day
in t\‘wadanlir Tealdimettyl foadlamidesidsitBérenfoved BY €Fapodiifbn and the residue
concent%fged under reduced 10 pressure to give the

was prililepeh Retwesn dorhdoremethapn apf 4 mteiedewiletion of NayS;04 The
f
org‘[grélg éz!t}g:ﬁ g@g ﬁge? X%ro%ﬁl.“%% fo#‘a?@ ]Hltgred( %nc}_soncentrafsd ynder reduced
presuirg toegivestbe utternredadte B, 6- di br ono- 4- f | uor ophenol
(214.5g, 0.794nol) in acetone 15 (4.3L), potassium
carbonate (120.6g, 0.874npl) and nethyl i odide
Preb@4tid b5 inteBn&deel) were added at room tenperature.
The m xture was heated to reflux for 1.5 hours cool ed

8’-ﬂmomssc la'iddoxy-l’[lbspdp[cwﬂbhémeﬂb@ (iliihhmlixq&{e’m)-bhe

th 1.5L) . The. f
o L b BT 555 R 5 S Pt it
.3 rﬂo@ﬁsmﬂl Wafd¥nateo mm@eo(sﬂzhrﬁmf)o anéom'é’d{}z!”r%am%t (3P,

filtered and concentrated in 20 vacuo at Cto give
0. 814@0111“'@?%@@ af fagnt tﬁnmerﬁémho% mmcmevmhwedabfrem foe 1.5

hou%% 1?%' o] Idﬁ@ 13% g/()f h§}'—|)°a q—aw (gDshiqr@@ethane

(2x3! GLytT&nﬁ@Fatecwﬁgx%%c&?rétgﬁg)z a’E 2RE R (c%gge groduct was

br ono- 5- | uor o- oxybenzene
shufed7B6diolpromitisnt 1 Lpfor G0 Iﬁimtee @t D5, Kltered and 8&9&ntrated in
38nmL, 0.815mp1) in c. H2SO4 (740nmL) was added dropw se,
vacye #t 4°Ri iy g.l‘f?e L3 Pipematufleorptmebnx gheamenss @ dfiheff-white
crygtﬁﬂﬁé %Oq@( %< ! ce ()g stirred at 3 to 5C for 2 hours,

guenc 2kg) and extract ed with

'H mvnh[(@mnsomarrm(@ x=2) Hz,7119), 3800Di31H
di chl or onet hane extracts were mashed mnth sat ur at ed
aqueous NaHCO3 30 solution (2 x 2L), dried over

2504, fi d | hed
BRER solligh G S T80, (PRl 18 356 Hantded &d-bromo-s-
ﬂuo\f@-QLiﬁetH&xyﬂ)@Ezeh@ (EZ?)V?g b. 7%1512?109r %”Rﬂélon f]uml%gr mtrlc acid (90%,

fl uoro-2-net hox ni't robenzene as

38l SEA TP RO gt M QA ML) 558) sl mmls@ma)asmnng the
WD 2004/ 026818

temﬁﬁ"%‘f%@%ﬁ?@@f@g?@ JI'H)G reactl(s)g nglx’ture was stirred at 3 to 5°C for 2

hours, quenched into ice (2.2kg)' and extracted with dichloromethane (3 x 2L). The

combined dichloromethane extracts were washed with saturated aqueous NaHCOs

~ solution (2 x 2L), dried over Na,SO,, filtered and the filter cake washed with DCM: 3

x 400mL). The filtrate was concentrated in vacuo at 40°C to give 1,3-Dibromo-5-
fluoro-2-methoxy-4-nitrobenzene as a pale orange crystalline solid (244.9g, 95%).
"H NMR [(CD;5)2S0] & 8.25 (d, J=9.4 Hz, 1H), 3.85 (s, 3H).
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16 A 2. QL pressure reactor was charged with 10% Pd/ C
(50% wet paste, 10g). A solution of
wa 284a2d810n0- 3- f | uor o- 6- net hoxy- 5- ni t r obenzeneP¢BH0BR03/003965
0. 152nmol ) in ethanol (absdbute grade, 1.5L) was added
to the catal yst under N2. The stirred reaction m xture
5 was subjected to three cycles of vacuum foll owed by
A 2N prassyee reddier wesadtargﬁd wﬁt&l@%é’d/ﬁl\/aﬂi)%m pﬁt@d 0gy.i20%oltiton
£ 1§ bntrogﬁt?tlog 3 ressur bars. The
of (lokditRuRc STt e e BRSNS ol S o edanol
(absbhitk lor-Re PY. SI9SWELadabd 1o @%%a‘%ﬁuﬂa%?ﬁh efhe stilfd8 réﬁ"ﬁgﬁ hﬁﬁture
m xture was stirred at 25C For 48 hours, with periodi
wag sybgected dothrexf cydles afapmimtfeliawediey Nﬂpmtgaa Thp rrmun mlﬁﬂure

7 t t. f 24 th t al yst 10
way i Piorie; BE infad RliaR o dR Hotimioamcr, 26 Jcmb Hie wAction
mixtie vadleMaialed Waa Hﬁ{f&\&ﬁ%&%ed fubkit %Tgfe%ﬁge by %‘dﬂal"wgs rgached

gl ass mcrofibre pads under an at re of
The Wéctfoinl mixhre wagstirred ac 297Cr fat 8 IlOOﬁdW;]{ﬂhmodf@dayectmns of H,

o Rl £ PSR A% R RS

replaesl)l Aftagthe Gbattiodadagthitel ednifetion] 2l SHAYARHE BiSoved by
NaOH (1N, 400nL). The resul ting brown suspension 15

ﬁlt%@l Ekeuehck elassamiciofieretpas uydmwmespi@re 6DNb @yld thengltrate
N T N e C

oranga:nmmwm ﬁdsolhﬂad Maeuer QﬁOOQaQJQ &rﬁl ﬂi‘efﬁﬂ @f the resulting solution
Fl uor o- 5- methoxyanlllne (18 84% as a brown
adJuéEﬂ@ t9 > WrsigraqueerssNoatd (13, 60@17L)( dfBbe psulting broven susppnsion

sl gy SRl ot ol Aoyl o
wash&Bwithy watd&8G 00lL.) (dtﬂédl—&@hxlﬁbﬂmm Sudfage, S‘ilﬁeferdeﬂldsmnuéﬂtmﬂed in
249mmol) in

f 2-f th
vacge0eC g @S@ P L e BrIpa P 8410 S5eblere sedide
1 4 0)
SO0 S et O
6.0%4(IE f08.72012 Iﬁz Z8T)aid 1gbr 4 2H)0 330 Cs,fOCHZBH)RMIS (8)m/z 183

+nto water (500nmL). The crude product was
(MWM% washed with water (1.2L), heptane (50nL) and
slurred in a mxture of tert-butyl nmethylether (100nL)

and ethyl acetate (5nL) for 5 minutes at ambient ~ )
To 2 etuped stlutiam, ofl‘héluproeﬁmathmaniﬂmt (34.65, Masihed) id id&tlc acid

oobEe ks JTRAL b T ove wleRa shunyby e s . 95 in

Watg%}%m(ﬁﬁ)r @\ger 30 rhﬂngféﬁ ‘U.QH Vlg‘z’ 9k 'ﬂx%@%&ﬁéﬁ@@g% r Smin

and @t ta BH°C fop Q@Sal@bthea qUElhd)h,ed 3ntb 5veter, (586fnL).Whe crude product
ZH 2681 P / I 0
was %r wash H%Lg geptane (50mL) and slurred in a mixture of

tert-butylmethylether (100mL) and ethyl acetate (SmL) for 5 minutes at ambient

temperature. The product was filtered, washed with tert-butylmethylether (30mL) and
dried in vacuo at 40°C to give N-(2-Fluoro- 5-methoxyphenyl)urea (31.75g, 69%) as a
light-brown solid.

* 'H NMR [(CD3),S0] 6 8.19 (brs, 1H), 7.67 (dd, 1H), 6.95 (dd, 1H), 6.31 (dd, 1H),

6.08 (brs, 2H), 3.55 (s, 3H).
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17 To a stirred solution of pol yphosphoric acid (20g)
at 100C was added N-(2-fluoro-5- nethoxyphenyl)urea
W@ 200/025818,. 89nmol ) over 5 minutes foll owed by PCT/IB2003/003965

cycl ohexanone (719ny, 7.337mmol) in one portion under

To MNetirrddeolilioft s RIS siHolric 281 @DgLAAG0 @ kvag ad AUAT 2 fluoro-5-
cooled to 35C and quenched into water (400nL). The

me@@%ﬂd@%ﬂb@%f%ﬁﬁlﬁ: 5 8Pmmad} ever Snatinwseshielowed hy waitlehexanone

T t d
(0TS g SR IR Fha R B2
housd, ceBledftar3skl sHdghddshed fitb tvedt&d(400R3) eI chite product was
tert- but yl met hyl ether (1 Onl) and dried in vacuo at 40C

filtared giid/washed with water (100mL). The isolated solid was slurred in a mixture

of %ft:t%t}%%{ ﬁ]g/?ﬁ_hlerrm@gl% %Elfhyp 6% tea§4n§ﬂf§(taﬁ§°cé |f?ﬁ/\n]18 urln&%‘%es
ﬁlte&éﬂ |vﬂa,shfml\f/iﬂﬁ iérl(—lﬁﬁy%hylétﬁer:lgOﬁiW ahd GB&d ngQCI(J& aB4Pe tI(—)I) Biive

a t, .
8- f@%q- g@thog;y:l(lij -spirolpygloppxang+i)4’ -q;unza@o]@rs] -2’ 8HH)- one (900mg,

70(%).a?g‘-lﬁg.héé“’(“qg&ﬁ‘f—iopuritg’g%%io“ o (5m 43|L}|) Hzi 43H)1' 50 (m
'H RMR [CIL2S ]%merjsl'ﬂ}l)lﬁ@{i%ﬁ {1(7993152}591}9 486 (8%, 1H),

153. 37 151.65, 145.75, 143 26.87, 126.7
6. 5411(81 d,= 914428Hz, 11, 8776 @05H2872 36:094 164d,5/7=98, 5 56,574 Hz,

2130 720 8 9, 285 A%s (I by, LI 1)so Tt 2851 - (1'\511% 10)2

I'rre

BeayMR WIQ)Z'SOAVEEHBQ)W 1Sﬁ3$p151055:y1?450158><1a1;36151 186387, 126.71,
g

H) -one (2. 34

ui nazol in .
116?325%@ lelt4 50, tQ;S 3 10689 250ed 56105 dn24, rZSkﬂﬁoﬁOdé
07 +) dropwi se over 20 m nutes under N2.
DAS%ﬁé+5@ﬂ%% 4%&@D§Ls stirred at 5C for 10m ns and
gradually allowed to warmup to anbient tenperature.

Stirring was continued at anbient tenperature for 18h
To ard stimest t selutioporefi of’-HhomEY’ snetngy-ﬂz k[ cyeiehexdnied,.4’-

OB KL i SR ST D ¢ Y e
bordiD Gilreenide3Q1 1.0Mg) uteBnmblye divpxider overas) Shinafegduler N,. The

anbi ent _temperature for 1 hour and _the aqueous 25
xS aies S0 B aL06d OFREh T Bt BrrbloieA 4o Arvdmesi Rotsplint

t
i o Ty
portivat e BB13 ngnZX)mnnbl) s added. ﬁhdﬂydxtutmwsmo sfit folr (arf&ﬂher 24
houfl G, SRERRHE N st rmit eIt it by BEAEEE Sher 30
mmﬁtéﬁﬂ“ H@&B&fﬁl@t%rstﬂe%)mﬂen@ ﬁanﬁﬁéré@r@ gBP'i mwuf b hfSaqueous

Itered and dried in vacuo at 30 40C to give
layes wib usaperated- Hipdn oshyhlprcm@pmeo [anyl ¢ kxtiaeteain ewith 4ethglu|aoemte

o, Ao B s 36 o e

(200mL), water (300mL), dried over anhydrous MgSQO,, filtered and concentrated in
vacuo at 40°C to give the crude product. The crude material was slurred in tert-

butylmethylether (10mL) at 18 to 20°C for 5 minutes, filtered and dried in vacuo at

40°C to give 8-fluoro-5°-hydroxy-1"H-spiro[cyclohexane-1,4’-quinazolin]-2’(3°H)-

one (1.5g, 68%) as a light-brown solid, purity (99.9%).
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18 1H NVR [ (CD3)2S0] 8 9.60 (br s, 1H), 8.80 (br s,

1H), 6.86 (dd, J = 10.0, 8.9 Hz, 1H), 6.82 (br s,
wakfos/086888 (dd, J= 8.9, 4.5 Hz, 1H), 2.50-2. 60P¢TIB2863003965

1.71-1.85 (m 2H), 1.50-1184 (m 3H), 1.40-1.50 (m

1 - ; 1,1
H Ié‘lb%g\ gg%ﬁiz?bggl%%@i(%@ér%ggjigagygbégsf%) (Iglrrgéﬁt H]hl g pllr_%ByII{Z
1H)ﬁ®8hﬂl§1&suﬁf) omm &1d',l'.d=88 804 ﬁlt[-IzQﬂH()fZ 30- ﬁ;ﬂ)f(yﬂ 12?1)91 I)l-rlr&Sg(m
50nL) an
ZH)t}ﬁ%Tlr% (Hm3ﬁé 1(@ é5p¢m %ﬁ)%ﬂf}rﬁgﬂ) n3§ 3%8was added
8t + 10 sulfonyl chloride (1.8 nL, 23.28

Msﬁ‘l?m-ﬂ)%%ﬁzge'r a ni‘trogen atnosphere. The mi xture was

stirred and allowed to warmup to roomtenperature

over or}e hour . ang stirred at roomtenperature for 2.5
Pre onmet hane was renoved under reduced
-(n‘i’e!tﬁgﬁh‘n*of;l;ﬂoﬁyﬁhx ahBufohiele internmediate d. 15

ara I nternedi ate e:
To 8'sofitionr of S'metiBAthiel fpydranplo)d molpoidd -mimpi)sipi dighloromethane

BT N TS IR S R T—

sulfgxﬁ(?’]%mﬂcfeo(rl i de3 28 4finb sl A0 tho Rt A RispiiBre aTKROMREtEre

mmol) and internediate d 20 (2.4nmmol).
WaSFhered"land eHewedie wary vt rqqnatemraé@etougreorm hopp @ Fiared at

o e o S AT O by By T e

presé@® t6 kivertiélcralle ih@é?fﬁeﬁﬁfe & days. The dl met hyl f or mami de
was evaporated and the residue was partitioned
bet ween di chl oronet hane and water. The aqueous | ayer

. extd: -tywi.ce w th dichl oronethane, dried over
Prepiiticif %]&ﬁ;igd'é&t_w% filtered and concentrated under
8-t oEeq3-phedsithé)prdppxy psiHlypirefy clobexduec)4 t Guinagiling-

cake of silica gel eluting with a gradi ent of
2°(33H39Per onet hane containing fromO to 3% of methanol .

To -gh%hgh | egf" é\%}fedﬁe&ét ug(?g ? dZIhﬂlogt Y bniBfdR&s: dﬂ‘xﬁéﬂtlﬁfo?gxam@e

vaccu 0 givé the I'nternedi ate e
(4m{0. R3s ydd3@. p¥gssitt NxFRop t@DG) 280 B4BndY) @bd mitermiediate d

(2. 4§r:}|2131p,| Tgﬁ)n(uxgug %;a(sé gtlr%?jj_ 11@ a seajle '[l;l_]i?C'_g il Og"éa)?for i? é( Bours

Potéstsmm] calgoﬁ)até"@ 3?1(@ ﬁzﬁlﬁbﬁiol)zarﬁnnte(rﬁledrite—% anﬁgo% gﬁ’%e S%ded

and(th;e mmre nyay Btisre@ 7t (FH0°CHfor 3. &ys.1The d(xmpth;gl—@rmamlde was
evag'orated ang ]thé emdulc_l)Was pall[%oneg %et(veen dl_@hloromethane and water. The

aqueous layer was extracted twice with dichloromethane, dried over sodium sulfate,

filtered and concentrated under reduced pressure. The residue was purified through a
cake of silica gel eluting with a gradient of dichloromethane containing from 0 to 3%
of methanol. The residue was triturated ih ethyl ether, filtered and dried under vaccum
to give the intermediate e (0.22 g, 32.5%)

"H NMR [(CD5),S0] & 8.85 (br s, 1H, NH), 7.01 (dd, J=10.1, 9.1 Hz, 1H, CH), 6.83
(brs, 1H, NH), 6.52 (dd,J=9.1, 4.1 Hz, 1H, CH), 4.03 (t, /= 6.0 Hz, 2H, CH,), 2.67

' (t, J=7.3 Hz, 2H, CH,), 2.40-2.55 (m, 2H), 2.07 (s, 3H, CHs), 1.98-2.07 (m, 2H),

1.73-1.87 (m, 2H), 1.54-1.69 (m, 3H), 1.40-1.51 (m, 2H), 1.10-1.25 (m, 1H).



10

15

20

25

30

WD 2004/ 026818 PCT/ |1 B2003/ 003965 19 Preparation of
intermediate f 8 -fluoro-5"'-([nethylthio]

woreaohoxe8)8 1' H-spiro [ cycl ohexane- 1, 4' - qui nazol Pei{/1B2003/003965

2'(3'"H-one To a solution df internediate c (0. 6g,

Prepafatfin¥hdrhiia0 Ry dr ous di met hyl formanide (6 5 ni)
wer e added potassi um carbonate (0.795g, 6mmol) and

8’-fluinb-&° ¢ freethylthiohmethpkyl H-spir¢ [y cdakenaned ,4E rarinazolinfe
s xture was stirred in a sealed tube at 100C for 28
2(3°H50PE. Additional chloronmethyl nethylsul fide (0.242nL,

Toa 301§HB”1§? lof ierneagdeed (0.58 3. Aandlydhmnayards aiméthﬁﬂorﬁiarrxl&H)@
for 24 hours. The dinethyl formam de was_ evapor at ed

mL) awdret hasideds ipdiassivias Cﬁﬂﬂlﬂtﬁl dﬁ€85bet6ﬂ€é@ﬁl) and  chloromethyl
methg;%@:filggtr(@gféraﬁ,%S and 1xtu stﬁpelﬂ% lés'sellc}@% \ﬁ/féarevéf?%wc

orome I‘Ie

for 28 qadhltsmt\aaitﬂ‘oﬁéle;hloréﬂlémgzr @dthgzn;dlﬂd@e(ommmu @.8n@s0l) was added
concentrat ed under reduced pressure. The resjdue was

in theumitiisdanch séueh ah 1081e for 24 howa dor, diwethyiiagnagnids was

oo G5 0 e R e ORI LA

aquedddl IRchr(\G@é)&ﬁ@ﬂed Gwie Ibitl{ ﬁfchmrombthaﬁ&-l)dnea c@'ﬁr éddluﬁhHulfate

ﬂlter%:) and @GS%Fqggrre \ga54%pHngergl@t?drﬁm%q§3reguLce gar%sgures ﬂg_b(rj:%clfue was
purlﬁ%ﬁ)? t%ro}ug? a 10@1?9 %H?h’ca %65561{!&11@? Wi aséil)adleﬂt 8B dlehRrofaBihane

Preparation of internediate g
contaming (fﬂ:nb@ttzk%dxfnieﬂmabl ‘[dl givedthy linteroyddige £ £0.283%)' H spi r

' 0SaR EBAn  § B i BN 503 8h k&fl&bn‘%@ 218, R,
6.56 ?&genZh F§§§? din- g%nz}djfsogégesz %gf e §ﬁ3) 1.70-1.88

(m, 22D, lBHIMS)(nari!ﬁ) pax-aﬁu(unaﬁa,rbmam ((rng)SO 34mm|)
The m xture was stirred at 100C for 48 hours, under
argon. The di met hyl f ormam de was evaporated and the

Prepér@t%r%‘ﬁn%@_ﬁ:e&l@treté tioned 25 between dichl oronet hane and
€ agueous | ayer was extracted twice with
5°-[(b-beyzhyalrglazetidineh-ypakypBeflusvetl Udrspirofeycloherane-bded and
d under reduced pressure. The crude
q“‘“%‘ﬁﬁ’j&h&%é’“ﬁurl fied by colum chromatography (silica
To aggiutwﬁlolfliﬂt&gné&iatt@c 0944 %? 12%saRh SR BOAnHydrous d1methy1formam1de
di chl oronmet hane) to aftford the | nterrredl ate

(25HEO%ere 3ddetH -bedeRyqryipetain-g- ﬂmhanemsf e (48) 295 17mm01) and’

potas(sHJ&n carﬁgr%aé_p g, gb_léﬁm{néﬂ) Tﬁe t‘.\ﬁ_ﬂvgg_l% r% a?'i%io C(H:&'—(i}r él_b%ogﬁ,

undeftafdn( The dithetiGiformamide was evaporated and the residue was partitioned

between dichloromethane and water. The aqueous layer was extracted twice with

ethyl acetate, dried over sodiﬁm sulfate, filtered and concentrated under reduced
pressure. The crude compound wasﬁpur‘iﬁed by column chromatography (silica gel

eluting with 0% to 1% methanol in dichloromethane) to afford the intermediate g (3 g,

50%).

'"H NMR [CDCls]  7.34-7.45 (m, 4H), 7.12-7.32 (m, 6H), 6.76-6.86 (m, 2H, NH and

' CH), 6.08 (dd, 1H, CH), 5.51 (br s, 1H, NH), 4.78 (m, 1H, CH), 4.40 (s, 1H, CH),

3.70 (m, 2H, CHj), 3.09 (m, 2H, CHy), 2.50-2.60 (m, 2H), 1.63-1.86 (m, 5H), 1.45-
1.60 (m, 2H), 1.18-1.34 (m, 1H).
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3.70 (m 2H, CH2), 3.09 (m 2H CH2), 2.50-2.60 (m
2H), 1.63-1.86 (m 5H), 1.45- 1.60 (m 2H), 1.18-1.34
W@ 2004024818 WO 2004/ 026818 PCT/ | B2003/ 003965 20PCT/1B2003/003965
PmmmaﬂonofiMeHmman%h
- (azetidin-3-yloxy)-8-fluoro-1'Hspiro
[cycl ohexane-1,4' -qui nazolin]-2' (3 H- one 5 To a
nigrmedistebnedi at e g (1. 86g, 3. 94mm|) in

s GRoE Ahs RAEE EL aly 0

onehydr ogen was added. The mxture was stirred for 2 days
andthenfllteredthro%g cake of celite usi
To aephiivg ofzigteamediaie. 2 théosid. 94@@@ )wasar&ldﬁ@éﬁtmeéhwl (50mL)

was R BERCITR ot FORODRE), TRhEE v R ) ) ALt tha
hydtagegiwas ddded.i THeamnixtde st simn(eﬂ 959 ,day8 atdGheh Hiltshdd through a
cakg %EDS ﬂkt% up g6r@$8q;1§n80é gg rglugletb Y hg tN tIatpl wqqmonc%ldtrpge‘gl(_lgkqler geduced
pre ufE T‘he reﬁi%lue Tvdd tn@_h%t’e%éingﬁcﬁl%}orﬁetﬁrsec@lter ﬁld grl?éf‘ under
vac@hﬁ to glvezhelm&?médmtem@ 95g, B8%)69 (m 3H), 1. 42 1.53

' R 56y s 858 for'Mer Ry, 638 GERPLEH, 3 2, M), B
(br 8, TH, c;2/6c m&aojz ©X 0 iy ) ,9:%3%5)1}% s h';gzﬁgs.ézi G,

-’spiro exane- 1, 4" - "§ui haz
2H, RSB #7¢3. 57 (R12H cn?Hz)RZé;zqmg (fhl,’ZQI’llb—J— 1CF21 8O- (M2 H)NEZ4-1.69

(m, gﬁ)gﬁé'ﬂ% ?gﬁ kﬁﬁ?ﬁ@x}Hé oxoet hyl ) ani no] et Hoxy) -

25 1' Hspiro[ cycl ohexane- 1, 4' - qui nazolin]-2' (3 H)-one,

whi ch can be prepared according to processes

di scl osed exanple 98 of in PCT/EP02/ 03594, (1.0g,

2.52rninol) in ethanol (20nmL) at roomtenperature, was
li@g@@éﬁu%gﬁégﬁgpﬁgted aqueous anmoni a (301L, 580mmol ).

The resulting m xture was stirred at 60C for 2.25

hours. A further aliquot of concentrated aqueous
ia (15 nL, 290 mmol ) was added 30 and the m xture

Ex
5’-(gﬁglp%{ngl{i({-g%xg%th§ﬂgnmo etﬁoyé\% @%l&arr? 9 Zf g@?(l) ?5 ne-l -
quikdZonp2N@M@)-odtOnL) to afford an off-white soli d

resi due, The £rude product vvas ﬁHrlfl ed by col um

FOY@HP&%%gFAp%r@Ez :N‘g‘e@ 56

To a stirred suspension of 8’-chloro-5’-(2-[(2-methoxy-2-oxoethyl)amino]ethoxy)-
1’H-spirofcyclohexane-1,4’-quinazolin]-2’(3’H)-one, which can be prepared
according to processes disclosed example 98 of in PCT/EP02/03594, (1.0g,
2.52mmol) in ethanol (20mL) at room temperature, was added concentrated aqueous
ammonia (30mL, 580mmol). The resulting mixture was stirred at 60°C for 2.25 hours.
A further aliquot of concentrated aqueous ammonia (15 mL, 290 mmol) was added

and the mixture was stirred at 60°C for 3.75 hours. The solution was evaporated under

* vacuum at 45°C and azeotroped dry with ethanol (40mL) to afford an off-white solid

residue. The crude product was purified by column chromatography (silica gel 50g,
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WO 2004/ 026818 PCT/ 1 B2003/ 003965 21 eluting with 10%
nmet hanol in dichloronmethane) to yield the title

wa@ ormpoeasas (0. 359, 4.5mmmol, 37.8% as a white BOI/IBR003/003965
after drying in vacuo at 58C (purity 99.5%. 1H NWR

| 289 nBthén&8in(diEh16sonikth iEl2th (hr & dNblB5g,
eut%r@;;gﬁ%d A e n,( 10 7%%”4%0&13 TH mmﬂdd“ \lBse

4511501, $7.894), asrﬂHyhlte@oBd after, dryinggn Qa#o, atﬁpﬁc (phrp 99 15%)J =

MR [é%”%sai@@%%”(b% b3, B 12 s iy Mg 36 0 s o
IEDITD8 G2 D LB 4 S e 4l DR 3?&11%%2“1012‘3@"585 ;
Hz, m_g 392 315082, 901(101 #83.5 107 29D, 2.589n) 2H)58.2T4br 5,211«;91\1}1)

L 7%%@8@ 24 55500 R aElet AR o gt a1

Be g R fc‘) Iﬁ[fﬁetl!%‘y‘séuisﬁ'isyhbz;gw g&g@ 116 Bh SRR, 107.93,

ne- 1, 4”-qui nazoli A] - one” Formul 4
69. (XBI,)SS 1R]5;2 @,,491@2—36:}&28@5@(259 mF2 15 To a sol ution of

s GRS doe s AR TS Shk, o™
and NaHCO8 (0.302ny, 3.59nmol). The nixture was

stirred for 1 hour at OC and 1 hour at room
Eﬂip_rature and then concentrated under reduced

8Bl o et AP o B e el et png 4 atnazolin]-

2°(3PAYohti oned and the aqueous |ayer was -extracted
tw ce VVI th dichl oronet hane. The conbi ned organic
Formalpds Rie €4 RirFi @-SOv&Hs, 9ol um sul fate, filtered and
reduced under pressure vacuum The residue was
purified by colum chromatography on silica gel (10g)

To Wisolutib¥ éOin2¥megiutran qo. 3gn 0.98hERd1P AR TRéthae (RGBS hed dvater
the title conmpound (0.13 419% 25 Pur|t¥\I 98. 8% 1H

(Smigvret] 0tE3yascdded soxvae (- % (i1:8 1@46mm4)1) apd3 Nafig 03 £0.80mg,

2ot byl o8 8k gl bl Y Sodin i e e

and 1heB5 cblzcentrbted Chidder ﬁédﬁ&:d( Pres3tke. CHRY , redidd® - Rab4aken into
H, 1.72-1,87 ( 56- 1.67 (m 3H), 1.40-1.54
dic qumgﬁbane §06 pyater. n’]ﬂm( qﬁga@pi)la}@@ was partitioned and the aqueous layer

was-extracted twice with dichloromethane. The combined organic layers were dried

over sodium sulfate, filtered and reduced under pressure vacuum. The residue was
purified by. column chromatography on silica gel (10g) with 1% to 2% methanol in

dichloromethane to afford the title compound (0.13 g, 41%)

Purity= 98.8%

"H NMR [(CD;),SO] & 8.08 (brs, 1H, NH), 7.31 (d, J=9.0 Hz , 1H, CH), 7.06 (brs,

1H, NH), 6.82 (d, /=9.0 Hz, 1H, CH), 5.29 (d, J=10.35 Hz, 1H, CHy), 5.07 (d, J =

10.35 Hz, 1H, CH,), 2.65 (s, 3H, CHas), 2.42-2.54 (m, 2H), 1.72-1.87 (m, 2H), 1.56-

1.67 (m, 3H), 1.40-1.54 (m, 2H), 1.20-1.32 (m, 1H)

‘ Example 3

5°-(2-{[2-(acetylamino)ethyljJamino}ethoxy)-8’-chloro-1>H-spiro[cyclohexane-
1,4-quinazolin]-2’(3°’H)-one
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Exanple 3 5 -(2-
et hoxy)-8' -chl or
W@ 2@Hi0pgs18’ (3 H)
22 Formula (1): R =C1,

Fomit gt e E%WQ? {3y “vere addec

triethylainine (0.15nm., 1.08nmol) and

N- acet yl et hyl enedi am n 0.033 5 0.323mml) .
To ai selwiicn \wdisinérmedialg bn (%'g % impehapol 76@1)ow ege “added

tnetl}yz%p&u o The giyanoh O\Q’ﬁ’ﬁ%(g? %d Wa@%@?&ﬁg@héﬂﬁnﬁ%d S(DGBS g,

S partition ween et cetate
0.32 38ROV ThS elixttifeonasaftiriRddn @&hdiledl tubeant 70°C Tdre mrséﬂlfsethanol

was SGHQHAN BYepsTaPRARAyEY a@@p%@ %%sﬁfo%%eﬁ%e&a@%‘fv'wer? albot Goctate
and 91’1 Hl!le%lhg Eﬁnﬂﬁﬁg%f Th}ﬁ{%cﬂfo qn\é\@tfs ﬂglére&lasow%’éhed with

I um s ere centrat ed under
ethyr eelmtepl bpsifisd urith aThnﬂutmmcd:é mdrmm undravade pod i ditedtedywith

o o TR SHENL (51168 LA ZLS o
concyi't‘?atgcp R4 EINRE prashied THE thiddi @ntptun@ W purifiel T @Fumn

dried wunder 'vaccumto give the title pr oduct
chro(rﬁtqgram% (siliva Sgepeing Rithi2% te 598 noweaneb (wikh ARammonia) in

dichipggl?g%izs 6@ Zﬁ@%ﬁrﬂaﬁw%ﬂieegyﬂh 5117%%'? (eélfer ﬁhfﬁﬁl aR@:)@‘l’ed
unde@ V§gbu§r§jto %Ve e %tl’é'%)rod]d’ét S—Iz% QVAtv&blscgé;;s) J= 5.5 Hz, 2H,

92 (t, J = 4.4
Pumyz=9895% CH2) 260(m 2H, 175 (s, 3H, CHB).

oSS Ay B T e A

15, Fi#) blayﬂsSbﬂHfN@Mla@W@%B%m#m cgh)zxm (t,J=5.5Hz, 2H,
cyc one Fornul a

ohexane- - qui nazol i
CH,,13.10 Ri=F 6F02HZ:HZHCIG212 9302@@(—3 4‘5(,3;; 2% GH2)a2.60 (m 2H,

e ISPl SRR, 500 480,08 |00 sy g,

11801’(951 (B118g, 0.192mol ) and NaHCO3 (0.097g,
1.15

2-(acety| am no) et hyl] am no}

{1
0-1 '"Hspiro [cycl ohexane- 1,4'-quip
-on

mmol). The mixture was stirred for 3 hours and
was al l owed to warm up to
Example 4

8’-fluoro-5’-[3-(methylsulfinyl)propoxy]-1°H-spiro[cyclohexane-1,4’-quinazolin]-
2°(3’H)-one
Formula (I): R'=F, R*=CH,-CH,-CH,-SO-CHj, m=2

To a solution of intermediate e (0.1g, 0.29mmol) in methanol (10mL) and water
(2.5mL) at 0°C, were added oxohe (0.118g, 0.192mmol) and NaHCO; (0.097g,
1.152mmol). The mixture was stirred for 3 hours and was allowed to warm up to
room temperature over 2 hours. The methanol was evaporated and the residue was

partitioned between dichloromethane and water. The aqueous layer was extracted

" twice with dichloromethane, dried over sodium sulfate, filtered and concentrated

under reduced pressure. The residue was purified by column chromatography (silica

one WO 2004/ 026818 PCT/ | B200BCDO0653003965
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roomtenperature over 2 hours. The nethanol was

evaporated and the residue was 30 partitioned between
walr@hlozgsesret hane and water. The aqueous | ayer MEBIB2003/003965

extracted tw ce wth dichl2éronet hane, dried over

gel § %d et Wiftalog o Db hRfRdoBRALCPACRRhSahER dlélﬁgl%'inethane) to

reduced pressure. The residue was purified by colum
affochthertdleagmapimyd (O0258c24 %0 2004/ 026818

PCT/.B2003/ 003965 23 gel 5 g, eluting with 1%to 2%
Pu“rtﬁét ﬁ3ﬁ§})(wth 1% anm)nl a) in dichloronethane) to
11@311@ ' a4,/ 2478 HzP  EM), 3.8 (b
H95.1 % ' ESOR/Rtgg%é%a 280 sﬂ@(g?( ’b‘]r s, Ermlxnf ) (rs
1H, (Nid), 6352 @d, 8= +824 HzHlH,GEH) 6.081t, (Jm= 64z, ZHJGHz)NBDSS 2395@1

w J1=-8, 4 Hz, 1H 4. .07 (t = H,
1L (8. 379246y, 18l Coab )2 56 57 38 G 20431 G, 2 B
2H)g_§.g%§’1;§68@%,( m)’ %%&??6%:(%@ 3@1)1616 Zﬁ?n 522(ml§H?”1 12-3% (m( 1H).
2H) 1.12-1.25 (m 1H). Exanple 5 10
fl 5' t hyl sul f | th 1'H |
Exauilie 12 ool harol il o5 1y e Formi a5 VS
8’-fﬁm5~5’-@ﬁn@h¥bﬁ@n§ﬂﬁnetﬁﬁ&) IGHBsp‘i:QJ([ \dHRx®he-1 At-QuiREbBAE
e (0.5 g, 1.6 nmol) in nethanol 5 nm) and wat er (7
2’GIE)woy at OC wer e added oxone (0.644 g, 1 nmol) and

rorfHTR R 0t Sy gRIRR) and the mxture ves

warmup to roomtenperature over 3.5 hours The
met hanol was ev_agorat ed and the residue wa

To psplufipp gh BderBetigeen (4P csml&r@ﬁptlhwefaﬁ@lv@? 8tL) apdgwater (7
L FEARTete BBk SRDGTOIGARE, EmbNaEE NAHCD, (0525, 5. 6,28 sganol

and ghel ndotacewhy stiresd 20 1@5diesurs. éﬂmadctm essuliepwedhe vearmde to

material was purified by a first colum
rooraPBREIABGT Sy i&?lﬂrﬁc %@et%olgwase?wp%e%qdhthicygmdue was

partffﬁ;nlgé%ltwe(ew &iBr1d6nARRR! Sd lw'dter dirgfly gﬁélfﬁ@tlg?és}iegva@@ﬁracted

d by a second col um chronmat ogr aphy [1ca gel
tw1®0wgh dlehlutqmﬁghamei drid@octver 566imet alfadé, fikered and concentrated

di ch th fford the titl d 0. 09
undy Teaed BNali | L) Sutsn BHeRRR T PR Sh 36 2 5§ pphmn
chro?natéﬁapmsﬂw% a3 10d 7% eldtmggw@h 9’?%&’1’5&1101 |'dw1t§H)% #nbnia) in

dic o@me@dmehaﬂdl llqwe&by mecqndzgolumg cb@n(a@ographn(@ﬂrpa el 10 g
elutlﬂg?\é(_ é tcz 5§/4m(eﬁian§f—lin gl'é'ﬁ oTometﬁQne% to afléona thel_Qltle compound
(0.090 g, 17%)

Purity = 100%

"H NMR [(CD5),S0] & 8.98 (br s, 1H, NH), 7.08 (dd, J = 9.6, 9.6 Hz, 1H, CH), 6.86
(br s, 1H, NH), 6.72 (dd, J= 9.1, 4.8 Hz, 1H, CH), 5.26 (d, /= 10.1 Hz , 1H, CHy),
5.03 (d, J=10.7 Hz , 1H, CH,), 2.64 (s, 3H, CHs), 2.40-2.48 (m, 2H), 1.72-1.86 (m,
2H), 1.54-1.66 (m, 3H), 1.41-1.51 (m, 2H), 1.17-1.31 (m, 1H)

' Example 6

8’-fluoro-5’-(2-{[1-(1H-pyrazol-3-ylmethyl)azetidin-3-ylJoxy} 1’ H-

spiro[cyclohexane-1,4’-quinazolin]-2’(3’H)-one
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2H), 1.54-1.66 (m 3H), 1.41-1.51 (m 2H), 1.17-1.31
(m 1H) 30 Exanple 6 8 -fluoro-5"-(2-{
WO 2004/02é8p8/r azol - 3-yl met hyl ) azeti di n-3-yl] oxy}PQI/HB2003/003965
spiro [cycl ohexane-1,4'-qui2p azolin]-2' (3 H)-one W
ForR QAP RS R2PEHHBRA0B/-0938651c, adoFor mul a (1): Ri=F,

R2=azet i di ne- CH2- 3- pyrazole, ms2 To a suspensi on of
internmediate h (0.4g, 1.31mmol) in 1, 2-dichl oroet hane

o o R AT T B
triethylagdsd (B3eaThoxyahaiehydel £10eidll 8@tic B MMIML, I88mmol) at

Oresultir:eg m xture was stirred for 5 mnutes, then )
0°Ce gtsiseadded pmazeled-srboncridahydn GF3786didMmmol). The resulting

mixhlrk %a;%.t s‘i’ff%ég %f Ry gl 9& (tl}engzc?c?ed % §)4@T B adPBodloF eHEiSim
was stirred at ‘room tenperature for’ one day and
triadbtedybb@tlydridep 37 8g, WSt Jn@msiat UMt egixsed UivhOrstidfed at room

NaHCO3. The precipitate was filtered, washed with
tempgrele 105 4ne fi%@qg basified tRiptly7-§ with a saturated solution of NaHCO:s.

di : n a 0/ ivedh Lfd .
g e pnet tenol B0 (g g TR
dicHl¢:0BR)25methan @l (56/50bto siye fHe, tithHpmpBuBd (0HE o5 24%H,

NH) 7,62 (br s, 1H NH), 6.96 (dd, J= 9.6, 9.6 H,
Purify =90 6.83 (br s, 1H, NH), 6.24 (dd, J= 4, 4 Hz,

=2 : : 14
' e gt (el . 40 10§l o
NEIS (63, D4 S, 9.9Hz, GHECHD, 6 8¥(br 1) N9, 88474314, 4 Hz,
1H, ((E%);ﬁ}b.z' (:jg__ @Ziér?]grf#]?fjpbéf?q (mslH, fz“gll),( 3116'_% ﬁ,|)/'= 6.6 Hz, 2H,
I =N I - -
i hos o, ATV GAIBEY o S, 13

(m, BHYSIpHBHIO8 $met Y dsS WaSO émallatlet?- by 1 (ma2i),ilndp-t B2im, 1H)
| C50 (concentration necessary to 20 inhibit the

.enzymatic activity by 50 %9. PDE1C, PDE3A, PDE4B2,
M@B&B and PDE11A were cloned and expressed!
in insect cells Sf21 using.the bacul ovirus expression

ThegpracayPaE CoRROWER PT g MivsRECn Woipubiharcismupsetides ed
R i e
inhibih €1 emecheatic 26tatydyrdi %) to a met hod adapted from WJ.
oS, Sathn, BE o BASSR KDSIB A DAL S0 b
in iRéRB2ellN¥R1 using the baculovirus expression system and the cell culture
supernatant was used directly as enzyme source.

Measurement of the enzymatic activity for the various types of PDE was then made
according to a method adapted ﬁém W.J. Thompson et al. 1979, Advances in Cyclic
Nucleotide Research, Vol. 10 : 69-92, ed. G. Brooker et al. Raven Press, NY.

The substrate used was tritiated cGMP (16 Ci/mmol) for PDE1 and PDE11 and tritiated
cAMP (35 Ci/mmol) for PDE3,PDE4 and PDE7. The substrate concentration
was 28nM for PDE], PDE11 and 13nM for PDE3, PDE4 and PDE7 .

~ The enzymatic reaction was stopped after 30 min by addition of SPA yttrium silicate

beads (Amersham).
The ICso (LM) were determined for examples 1 to 6 and were found to be

below 1pM.
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The substrate used was tritiated cGW (16 G /mol) for

PDE1 and PDEl11l and tritiated cAMP (35 C/mmol) for
weDE3/028DE4 and PDE7. The substrat e concent r at PONIB20&3003965

28nM for PDEl1l, PDE1l1 and | 3aM for PDE3, PDE4 and PDE7.

30 The enzymatic reaction was stopped after 30 min by

addition of SPA yttriumsilicate beads (Amersham.

The 1C50 (M were deternfCldims or exanples 1 to 6 and

were found to be below 1 M WO 2004/ 026818

PCT/ 1 B2003/ 003965 25 Cains 1. A conpound of formula

1,%%%?1,3%&1%%}%]]1@, H 5 Rl wherein, mis 1, 2 or 3,

is se ed fromCH3, d, Br and F and, 10

RZR2 i< §@H§)O;Fted from o Q-QR-@B-HA wherein, " Ql is a

bpAid or a linear or branched (Cl-C6)al kyl ene
@ is a saturated 4 to 6-nenbered heterocycle
one or two 15 heteroatons selected fromO
is a linear or branched (Cl-C6)alkyl ene
Is a4 to 8-nmenbered, aromatic or non
C, HReterocycle conprising 1 to 4 heteroatons
%ec d from0, S, S(=0, SO and N, =said
erocycle being optionally substituted with one or
%ﬁeral groups 20 selected fromOR NRR, CN and
1-C6) al kyl, wherein Rand R are the sane or
different and are selected fromH and (Cl-C6)al kyl; ~
the atomof 2 bound to QL is a carbon atom and, ~

* phis lag 8P bound to B is a carbon atom 25 o
o ROk CBA0m cHs, L, Br and F and,

e R?isselected from,

o Q-Q*Q*-Q* wherein,

» Q'is a single bond or a linear or branched (C;-Cg)alkylene group;

» Q% is a saturated 4 to 6-membered heterocycle comprising one or two
heteroatoms selected from O or N;

= (Qis a linear or branched (C;-Cg)alkylene group;

» Q'is a4 to 8—mémbered, aromatic or non aromatic, heterocycle’
comprising 1 to 4 heteroatoms selected from O, S, S(=0), SO; and N,
said heterocycle being optionally substituted with one or several groups
selected from OR, NRR’, CN and (C;-Cg)alkyl, wherein R and R’ are
the same or different and are selected from H and (C;-Cg)alkyl;

»  the atom of Q2 bound to Q1 1s a carbon atom, and,

*  the atom of Q* bound to Q° is a carbon atom.

o (Cy-Cg)alkyl, .

» said alkyl group being substituted with 1 to 3 groups, preferably 1,
selected from OR?, COOR’, NR*R’, NRC(=O)R*, C(=O)NR*R® and
SO,NR*R®, wherein, '

e RisH or (C;-Cg)alkyl;
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N said al kyl group being substituted with 1 to 3
groups, preferably 1, selected from OR4, COOR4,
WOBMRD268INRC( =O) R4, C(=0) NRAR5 and SO2NR4AR5, WPET/E2003/003965
Ris Hor (Cl-C6)alkyl; WO22004/ 026818

PCT/ 1 B2003/ 01@‘332?%(312@6 alfﬂl b\%sflfﬁjfemlﬂ{ Kote %Hbs%ﬁféﬂéptg%{lps

Wi th one or se ous preferably 1 to 3
sel ect ed fr opreferabON] t6(33-®1§€6¢d B6BHY, GY286:0)REFSO:H, SOR,

CONR R, ORI Ui sgs R RE, NAFGRaPR RR 0"
5 or (Cl- CG)@H(%?NR'@G OSCEBINRBR Bl 50RO &HeYein R’ is H

substituted wt one or tvvo groups OR" wherein R'is
sel ected fr om (€1a@¢alikgll -R°08) @hkSe)alkyldomtionaliy sRBstiuted with

the same or diff ent an e ,sel.ected r a :
R5 is sel ect‘g{f %y ﬁ]ggaupsgplg{]av}te& lglsﬁ&f{%qlﬁém ?1%61%6((31-
said al kyl HIR PRI dnd Bubs tid ééh%cbr\/&hff&eﬂt 4@ a3e selected
groups, pr efer ab?l selected from OC(=0 R4, SRK4,

S(=0 R3, C(—ﬁKIRQ)PRaIld E?,—NRQ) NRARS, NR- C(= NR9) NRARS,

NRCOCOR4, NR- 0 .- NRARS NR- C( =NR9) - R4
and NR- SC2- R;glﬁﬁ%ilec i E?Wa@ﬁa(ﬁ @H%%q{ut ed with 1
or 2.grggm§k§1e%g@[§§@1n rom OR4, COOR4, C(=0) -R4,

NR4RS ) NRARS and S 02NR4R5 vvher ei n,

Ris sel)e@ul@s@tutﬁ@ nvihahdtq GL-gTeyrs, kyteferagy ko aebeoted from

?glleCOtG;egl {gmkd%%%(s% @Cﬁ% uE Esug tit ll}t ech

or substi I=ER9)ANRﬁR§nER®0018‘EvreRaI(=gr)wm‘§z5 INTRISE), R AR,
1to 3, selected fromF, CN 70 SGBH, SO02R6,
C(=0) - N+ S CERNR R an@ﬂ{SQxﬁRﬂﬂazs (=0 R7,
;}ng( SE))) S Eﬁc’)n%&?e gg?s%ﬁ%&(m Ff ’or (I\g];%%& ’sl%leﬁeao}r!}ﬁ 6%4
COOR*, C(=0)-R* NR'R’ NRC(—O)R C(-O)NR“RS and
SO,NR'R’;
wherein,
e Risselected from H and (C;-Cg)alkyl;
e R’ is selected from H, CN, OH, OCHs, SO,CH;, SO,NH, and
(C1-Cg)alkyl, and,
e R’ is (C;-Cgalkyl, unsubstituted or substituted with one or
several groups, preferably 1 to 3, selected ﬁom F, CN, S(=O)R’,
SO;H, SORS, C(=0)-NH-SO,-CHs;, OR’, SR’, COOR’,
C(=OR’, 0-C(=0)NR'R?, NR'R®, NR'C(=0)R’, NR’SO;R’,
C(=O)NR'R® and SO,NR'R®, wherein R’ is H or (C;-Ce)alkyl,
RS is (C1-Ce)alkyl optionally substituted with one or two groups
OR”’, wherein R”’ is selected from H and (C;-Cg)alkyl and R’
and R® are the same or different and are selected from H and RG;

e R*and R’ are the same or different and are selected from H and
R3;
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R6 is (Cl-C6)al kyl optionally substituted with one or
two groups OR', wherein R' is selected fromH and
wQ@ ao4080828 kyl and R7 and R8 are the sanme or dPET/EB2008/003965
and are selected fromH and’R6; 30 R4 and R5 are the

or BRI renflt f fRRBNIth&RdisBhersS gh@CHRE fpharddeanchllyR3cddBable
2004/ 026818 PCT/ |1 B2003/ 003965 27 or their racemc

derifgives, their isoners and their pharnmaceutically
acceptable derivatives. 2. A conpound of formula (1)
according to claim1, wherein R2 is (Cl-C6)al kyl, said

2. ADcdthiotind BT ToR ke i(D) Besotaslki th W@ Wiviikeréin R0l gcwmn&yg daid
from OR4, COOR4, NRARS, ~"NRC(=0)R4, C(=O) NRAR5 and ",
alkySoezeups Reingwsibstiiuted wikhi & grbupr s¢lepteddiankyR;, CROR's NR'R’,

R LN RO AR Mkl R B o 20 R 6,
0- 10 C(=9) Wiﬁ&@wl_gggmgﬂ-%, wherein R6 is

(Cl-06)al kyl and R, and R8 are the sane or
di fferent sarRl &r€: S&)Bkyleubstitad itnd to (3C300pY sdleapsd from

compound of oMb aSprR’ R Gy (SRS CEqRE R, o
R2 is (Cl- CA@dyKR'RS 8hdISORNIGHE, ghetem REINT;-Co)alkyl and R,

~substituted wth a group NRARS or C(=0) NRARS, wherein,
R4 is (Cl-CohatdyR™ aghibe sama ergdifferent angpissloseddoned and

from S(=0 } =0 CH3 and C(=O NR R8, wherein R7
and RS areﬁgﬁgﬁgﬁu’ or different and are sel ected

fromH and retibyélectedPfoRR* H a8@(€ctedikyi.om H and

met hyl . 4. A conpound of formula (I) according to
claim1, wherein R2 is (Cl-C6)al kyl, " said alkyl

ar i 1 St i A th 0UPS, -
5. SRR ) Sy B R Mg piferetn LR -Copti, i
alkyBEroh BIingNREENDRAd R £4ro0) NNRRREr CINRO BIR R4 emnd NR-
S02-R3 and, 2) optionally substituted with OH or OCH3;
wherein, ® R is (C-Ce)alkyl substituted with a group selected from
S(=0)CHs, NHC(=0)CH3 and C(=O)NR'R®, wherein R’ and R®
are the same or different and are selected from H and methyl;

e R’is selected from H and methyl.

4. A compound of formula (I) according to claim 1, wherein R? is (C;-Cg)alkyl,
* said alkyl group being
1) substituted with 1 to 3 groups, preferably 1, selectéd from OC(=O)R?,
SR’ S(=0)R®, NRCOOR?, NR-C(=0)-NR*R’, NR-SO,-NR*R® and NR-
SO,-R* and,
2) optionally substituted with OH or OCHj;
wherein,

e Risselected from H and CHa;

e R’ is (C;-Ce)alkyl, unsubstituted or substituted with 1 to 3
groups, selected from F, CN, S(=O)R®, SOsH, SO.R’, C=0)-
NH-SO,-CH;, OR’, SR’, COOR’, C(=0)R’, O-C(=O)NRR?,
NR'R®, NR'C(=0)R’, NR’SO,R®, C(=0)NR'R® and SO,NRR?,
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Ris selected fromHand CH .3i 30 R3is

(C1-C6) al kyl, unsubstituted or substituted with 1 to 3
w@e@upza81sel ected fromF, CN, S(=0 R6, SG3H, SBCRE32003/003965

C(=0 - NH S02-CH3, OR, SR28 COOR , C(=0 R7,

O C(=0) NR7R8ywher®iR RBis (R-CHai)IRind RR 9026 RE G D NRniBor

and SO2NR R8, WD 2004/026818 PCT/| B2003/ 003965 28

wherein Re i differgnt waépﬁglpct%@omﬂapdr(%ln@e)n@(yare t he

sanme or differ 5an are_ sel fromH an
(Cl- 06) al ky|IE Lke A8 Bt o) Gl bhS Pelfeffta from B pa
are sel ect edrfrom H and R3. 5 5. A conpound of

formula (1) according to claiml1l, wherein R2 is
(A -C6)al kyl substituted with S(=O)R3 wherein R3 is

5. ALKy ATSKLKGEUIS UL Wbl et B oo

subdiited SAIRI(OYR® SAMin RY ;Qdmﬁﬁk@n Spda 5 QubIRFRSd w1th 1to
wherein R6 i s OOBaIk and R/ a ndR8are

3 Sryes sskastedr fremf PETRR > & arTéTRs% =eQBedNRr6ﬁT@)RanaIR SOzR

- 9 al 60 I cer 8

CERER B0 %@)&%Rm@%&ﬁ&@f LR e B TR AR are

the svxirrtd‘orﬁﬁf@)eﬁsanﬂme etloctéBirom H @nd C(Bl}@g)kl)ldyl. preferably
methyl. 15 7. A conpound of fornula (1) according to
claiml1, V\,herelnR2|sQlQ2Q3Q4 wherein, " Ql is a

6. @Iceﬁlp%umrbq Bfmalal (1? %é’c!or&lh bpangihed, (FerGh) h@/@ Jalkyl

group; Is a sa urate 4 to 6-nenbered heterocy
substibutpd Msﬂhr&{‘“@)hl whegarR® ia(GrCs)atkyly pqﬁerablsarnbﬁhNIear

(G -C4)al kylene group; " Q4 is a or 6-nenbered,

aromati c heterocycle conprising 1 to 4 nitrogen

7. @%@Hﬁ)ouﬁcﬂlo@ fbﬁhﬁlﬁo(qy G4cRrdifE Y PRH ONAnkeeiss lwsl‘fsl dubed’.Q*

W th a: the atom of Q2 bound to is a
wheg@nbon atom and 25 N the atomof 4 bound to @B is

?ocgfg?(m at odvﬂ'\%;%e gor'l)j]ﬁ n%la{%(ir Qfnd o&@p@@%ﬁlgyle%%cg(r)du%l, ng

= Q% is a saturated 4 to 6-membered heterocycle comprising a nitrogen
atom;

= (Qisalinear (C1-Cy)alkylene group;

= Q%is a 5 or 6-membered, aromatic heterocycle comprising 1 to 4
nitrogen atoms, said heterocycle being optionally substituted with a
methyl,

=  the atom of Q* bound to Q1 is a carbon atom, and,

* the atom of Q* bound to Q’ is a carbon atom.

8. A compound of formula (I) according to claim 1, wherein R? is QI-QZ-Q3-Q4
wherein,
» Qlisa single bond;
* Q% is a saturated 4 to 6-membered heterocycle comprising a nitrogen
atom, preferably azetidine;
= Q’is—CH,—;
= Q%is a 5-membered, aromatic heterocycle comprising 2 nitrogen atoms,

said heterocycle being optionally substituted with a methyl;
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wherein, »~ QL is a single bond; 30 @ is a saturated

4 to 6-nenbered heterocycle conprising a nitrogen
warem2gref erably azetidine; » @B is -CH2-; " PHI/IB063/003965

5-menbered, aromatic heter@gycle conprising 2 nitrogen

at ons, th%@a't&fn'&@ %Q&iéptb%:@h%gr bRRbL@RAAY substitut ed
W th a nethyl 2004/ 026818 PCT/ 1 BZ0037 003965 29 ~

the &t othegtomaef BObowhdto Qs psahopatdmn atom and, A
the atomof 4 bound to @B is a carbon atom 9. A
compound of formula (1) according to any one of clains

9. A cb@p8und\be£ fcﬁiﬂﬂllf"f‘b hécording @ 88 d}fr e HF enb 139, EVhelgeQn RAis
a |

compound of for (1) according to any one of clal s
selegteddramn Glgad &in in is 2. 11. A conpound sel ected

from 10

"-(2-[(2-am no- 2-oxoet hyl ) am no] et hoxy)-8'-chloro-1"H

10. Asuinigtfuey olf B8 XANE) docbrdingiisi g0k Iotﬁl:ra%ns { % HDwirhgn m is 2.
8' -chloro-5" - ([methyl sul finyl ] met hoxy) - H-SpII'O

[ cycl ohexane-1, 4' qU| nazolin]- 2' (3" H)-one; - (2-

[ hyI ] am no}
H. hﬁ)ﬂ@%ﬁg%@gﬂeoro "Hspiro [cycl ohexane-1,4"- 15
5’ (Qlf[(mamuid-l’l-]ox@éthﬁ)aﬁm@ Jethioxy)-8’-chloro-1"H-spiro[cyclohexane-1,4’-

.8 -flu (rrethylsulflnyl)propoxy] 1'Hspiro
qunlaéﬁ?{é’il ggémf’ -qui nazol i n] - 2'(3'H)-one;

8’ cﬁlorg I5u ?frﬁetﬁ}élsglﬁ“ﬁylt]ﬁ%ﬁyy o | n%ljll%gé)?w S 5%%&058]

[ cycl ohexan
2’(38H)-oheror 0- 5' - ( 2- {[1 (1H pyrazol - 3-yl met hyl ) azet i di n- 3-

5" Gt epdming Pt GRS b8 “PaPot 41 PR LGdaaR oL fo

qm@%hﬂt}p@h)q}ln@l m 1 to 11 as a nedicanent. 25 13. Use
a conpound of formula (1) according to any one of

8 ﬂﬂom -A% [ 3t (methytsukinyl)propoxyteitf spito(ryelabx anenigdl gamentin] -

23h 1915 the prevention or the treatnment of disorders for

8’-fluoro-5’-([methylsulfinylJmethoxy)- 1 H-spiro[cyclohexane-1,4’-quinazolin]-
2°(3’H)-one, and,
8’-fluoro-5’~(2-{[1-(1H-pyrazol-3-ylmethyl)azetidin-3-yl]oxy} 1’H-

spiro[cyclohexane-1,4’-quinazolin]-2’(3’H)-one.

12. A compound of formula (I) according to any one of claims 1 to 11 as a

medicament.
13. Use of a compound of formula (I) according to any one of claims 1 to 11 for the
manufacture of a medicament for the prevention or the treatment of disorders for

which therapy by a PDE7 inhibitor is relevant.

14. Use according to claim 13, Whereih said disease is selected from T-cell-related

- diseases, autoimmune diseases, osteoarthritis, rheumatoid arthritis, multiple sclerosis,

osteoporosis, chronic obstructive pulmonary disease (COPD), asthma, cancer such as
leukemia, acquired immune deficiency syndrome (AIDS), allergy, inflammatory

bowel disease (IBD), ulcerative colitis, Crohn’s disease, pancreatitis, dermatoses such



10

15

20

whi ch therapy by a PDE7 inhibitor is relevant. 30 14.
Use according to claim 13, wherein said disease is
waedogoeasds from T-cel | -rel ated di seases, aut oi POTIIB2003/003965
di seases, osteoarthritis, Bheumatoid arthritis,

as paokinkip| a1ds alopicoddrMatitiQ SEle@RAI OxdpSiritis NEHR LRS! Eeirh¥Bne

. pul nronary di sease (COPD), asthma, cancer such as

dialiels, | 5] ecHOBAPHIERYi MHEFEATEPPRY eheyptenyin dpoaerytHEnBS)sus.
allergy, inflammatory bowel disease (I1BD), ulcerative
colitis, Crohn's disease, pancreatitis, dermatoses

15. &lse otdd2@0d/ CAGSIBWRETEH H20ABEMI96bleci3 fidsn RERNLARicsay
and.atopic dermatitis, glomerul onephritis,

and gpiq, ?&haypﬁis, aut oi mmune di abete, graft rejection,
epi | epsy, nuscul ar atrophy or system c | upus
eryt hemat osus. 15. Use according to claim 13 wherein

16. Ha¢ acadirdipaseclhion sivheradkaid diseas iswseopatdser gy 5 and
atopic dermatitis. 16. Use according to claim13
wherein said disease is osteoporosis. 17. Use :

17. 866 bk difg E&cl@ilmﬁl%ﬁéeﬂk%f@&i@ea%@!isdcagkér?a.se I'S cancer.
10 18. A nethod for the treatnment of a disorder for
whi ch therapy by a PDE7 inhibitor is relevant,

0 Lsi-ng, adm.ni st eri t.0 mal i n pneed._thereof .
18. B0 S BRSSPy PRI B | yibitor is
rele?C,0fothithd AinditiktedRg t0kh BARNAP inlnded thdreofleh d¥ctife amount
phar maceutical conposition conprising a con‘pounof o?

of arcgmpynd of frrpele 6D arengdinbe taany erveofofammsditrd 11 to 11
together with a pharnaceutically acceptable carrier,
exci pient, diluent or delivery system 20

19. A pharmaceutical composition comprising a compound of formula (I) according

to any one of claims 1 to 11 together with a pharmaceutically acceptable carrier,

excipient, diluent or delivery system.



