WO 02/ 088095 PCT/ GB02/ 02029 FUSED PYRI M DI NES AS ANTAGONI STS OF THE

CORTI COTROPI N RELEASI NG FACTOR (CRF) The present invention relates to

bi cycl i c werawsgoyes, to processes for their preparation, PCE/GB02/02029
pharmaceutical conpositions containing themand to their use in therapy. 5
The first corticotropin-releasing factor (CRF) was isolated from ovi ne
hypot hal am_and _identified as a 41-am ng acid @ggtide évale et al.

Sci ence 2. FYRGEPING, A5 SATPCONIRES (PEs TR SRETBURECTS PHEAGEE FPoiBuld™
alterations in endocrine, ner'npus and i mune systemfunction. CRF is
believed to be the major physiological regulator of the basal and 10
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when R29 ere are no Specific disclosures of conpounds
corresponding to this definition. WO 02/088095 PCT/ GB02/ 02029 2 WO
95/ 33750 dhe brst ERET ieprptor @pipaistdyergfoepfidee (8e FHr Riviea ef #). thavPaigt &r
ant agoni s#j605,642c Riiwiértey al.,BciddceRR4: 889,1984). While these peptides established that CRF

25  receptor antagonists can attenuate the pharmacological responses to CRF, peptide CRF
receptor antagonists suffer from the usual drawbacks of peptide therapeutics including lack
of stability and limited oral activity. More recently, small molecule CRF receptor antagonists
have been reported.

30 WO 95/10506 describes inter alia compounds of general formula (A) with general CRF

antagonist activity
R3

Ay

Koyt

wherein Y may be CR29; V and Z may be nitrogen and carbon, R3 may correspond to an
amine derivative and R4 may be taken together with R29 to form a 5-membered ring and is -

35 CH(R28) when R29 is-CH(R30). There are no specific disclosures of compounds
corresponding to this definition.



Rl6 ARL7 B R3NY\ RS in which A and Y may be nitrogen and carbon and B
may correspond to an am ne derivative. 5 The conpounds conprised in
general fwornlossofB), whose preparation is included in thepPCEGBRI0Rt al
Part of WD 95/33750, are characterized by having al ways at | east one
substituent other than hydrogen on the atons different fromY in the 5
-nmenbered ring, when saturated. 10 WO 98/ 08846 descri bes conpounds of
general formula (C) having CRF antagonistic activity,. ID All C R3 NR5
wher ei n Awﬁ%?S/%%%ﬂiaﬂ%"dEécr‘i’, eI o jgenegy] dAmpyla @r%&ﬁ? @REgR28981%  ani no
derivati vetizityy the other groups have the nmeani ngs as defined. The
conpounds conprised in general BoRdulmes (C), in which A may be nitrogen and

B nmay be 15 an amino derivatiy sgR¥¥reparation is included in the
Experinental Part WO 98/ 088464 alle c tterizeBl by having al ways at |east
a substituent other than hydrege voe atons different fromGin the

6- menbered ring, when satyﬂ%ﬁeqfltue t R he physi ol ogi cal significance of
CRF, ]E he QQM@&RhO& BRI bphfﬁjo%e_gl' an@bdorBml B%ﬁay%%éporﬁcgtg HBnfe la-m?v%ﬁb@v' ng

oot 4 ol CemoEhe it RCkZ R VR eSS S e 1
ant agoni sExperipsntpld Pie of SWPUPS/BHSPharet fhametirzed Bf baviempahbane at deostRiat ri ¢ and
neur ol ogi substiraaht bihemtbardtydrogkn oreths etoms difietendfrory YsintiesSmembatddhglivbor ders i n
general . Za,Yile significant strides have been nade toward achi eving CRF

regul ation through admnistration of CRF receptor antagonists, there
remains a need in the art for effective snmall — npl ecul e CRF receptor

ant agthi sTO 980R8AE deseribes semppupdsend sensral frmpladchaving SRE2pRgusticRAEHY
cont ai ni ng such CRF receptor antadonists, as well as methods relating to
the use thereof to treat, for e | ep. stress-related disorders. The
present invention fulfills thes nee s,“ﬁhd 30 provides other rel ated
advant ages. In particular the ifpven on,n@Iate§3to novel conpounds which
are potent and specific ant NS vE-Ccorticotropin-rel easing factor
(CRF) receptors. 35 The present invention provides conpounds of fornula (1)
i ncl udi ng stereoi soners, prodrugs andRpharmaceutically acceptable salts or
sol vat es whetia f mWOORHreRB00 mafPed hiBBEED/od 244R&h, BandyR2RA amitlo defivifvaandRr N (1)
R wher ei Nipe 3irr frSuRhifve tAE mB&iRt Afdetihed. €ach of which may be substituted by 1
to 4 The compounds comprised in general formula (C), in which A may be nitrogen and B may be

15  an amino derivative, whose preparation is included in the Experimental Part WO 98/08846,

are characterized by having always at least a substituent other than hydrogen on the atoms
different from G in the 6-membered ring, when saturated.

Due to the physiological significance of CRF, the development of biologically-active small

20  molecules having significant CRF receptor binding activity and which are capable of
antagonizing the CRF receptor remains a desirable goal. Such CRF receptor antagonists
would be useful in the treatment of endocrine, psychiatric and neurologic conditions or
illnesses, including stress-related disorders in general.

25  While significant strides have been made toward achieving CRF regulation through
administration of CRF receptor antagonists, there remains a need in the art for effective small
molecule CRF receptor antagonists. There is also a need for pharmaceutical compositions
containing such CRF receptor antagonists, as well as methods relating to the use thereof to
treat, for example, stress-related disorders. The present invention fulfills these needs, and

30 provides other related advantages.

In particular the invention relates to novel compounds which are potent and specific
antagonists of corticotropin-releasing factor (CRF) receptors.

35  The present invention provides compounds of formula (I) including stereoisomers, prodrugs
and pharmaceutically acceptable salts or solvates thereof



groups selected from halogen, Cl-C6 al kyl, Cl-C6 al koxy, halo C -C6 al kyl,
C2-C6 al kenyl, C2-C6 al kynyl, halo Cl-C6 al koxy, -COR4, nitro, -NROR 0
cyano, amsloazgssoep R5; 10 R, is hydrogen, Cl-C6 al kyl, C2rCo/GHokerh, C2-C6
al kynyl, halo - C6 alkyl, halo C 1-C6 al koxy, hal ogen, NROR, o0 or cyano;
R2 is hydrogen, C3-C7 cycloal kyl, or 38 group R6; R3 has the sane neani ngs
as R2, but R2 and R3 may not be sinultaneously hydrogen; or 15 R2 and R3
together with N forma saturated or unsaturated heterocycle, which my be
substituted by 1 to 3 R groups; ong.R2 and R3 together with N forma 5-10
menber ed heteroaryl group, in whicH “the 5-nenbered heteroaryl group
contains at |east one heteroatomy ecaggmfron1oxygen, sul phur or nitrogen
and the 6-10 nenbered 20 heteroaqyl roup|®contains from1 to 3 nitrogen
N
yl, -

atons and wherein said 5-10 rr'ﬁ eroarylgymay be substituted by 1 to
3 R7 groups; RAis a Cl-C4 al or -NRORlo; R5 is a 5-6 nenbered
het er ocycl e, which may be saturated or Rray 25 contain one to three double
bonds, and which rmay be substituted by | or nore R8 groups; R6 is a Cl-C6
al kyl thagvhg% be substituted by one or nore groups selected from C3-C7

cycl oal kyl C6 al koxy, . hal.oCl - C6 al| ko hydr ox al.oC 1- al kyl; 30
R% i's ér Oup~R5, a gr oﬁp‘s B/l ogé‘?tﬁr?aré’ Pt ’%/h Y S%Sb%lgg?bycﬁ? r oiy,
hal ogen, nitro, cyano, C(@pMRIfeded fignyl whi ch may be substituted by | to
4 R8 groups; R3 is Cl-C6 mdldggh, Chabalkyl- CRCal dkdxy, had dje®q akkyl, r2-C&l - C6
al koxy or cyano; 35 R9 i gkdhydicoa®naighyiChal&e1ateikoxy RCOR, NdeRerdsgrf |y from
R9, has the sane meani ngs;_ oaﬁéacarbﬁn or nitrogen; n islor2. WO 02/088095
PCT/ GB02/ 02029 4 Acid addﬁ?ron SEPT™Mof the free e_anj no unds of
the pt@sent iRvention mayiStedrognebiCadiel %%%Jls%‘ya@rc L fc"ﬁg't%ﬁ'e art,
and may be forned from or gaalkyl, aialCl-66 rlaxy, balogeni NB.R.Quicyanb] e or gani c aci ds
include maleig, nmalic, fugmf&ggmpgncwhﬁgmﬁégafbg@upRycc!nip, .
met hanesul fongc, p-tol uengyl IhQ“.!ia%e eSS a 0?&?,' b ROTAA! RNy hé bar! c.
salicylic, citric, 5 glucanic, lactic, Fande ic, clnnam c, aspartic,
stearic, palmtic, glycol TRURHEHYREEINT benzenesul fonic acids. Suitable
i nor gbi ¢ aci Bsardfel ude hipeethrs it formppysdiustndarivasatusatpd baterecyclepwiislhhor i c,
and nitric acids. Thus, theybedubstihpesbyee8R,igmapd; yr accept abl e sal t" of
structure (1y, kst endeg iR GREOTRERS: AN miRferdd het@6&£FPEBY), @ wRLK forms.
the 5-membered heteroaryl group contains at least one heteroatom
selected from oxygen, sulphur or nitrogen and the 6-10 membered
20 heteroaryl group contains from 1 to 3 nitrogen atoms and wherein
said 5-10 membered heteroaryl may be substituted by 1 to 3 R,
groups;
Ry is a C1-C4 alkyl, -ORy or -NRyR,(;
Rs is a 5-6 membered heterocycle, which may be saturated or may
25 contain one to three double bonds, and which may be substituted by
1 or more R; groups;
Rs is a C1-C6 alkyl that may be substituted by one or more groups
selected from: C3-C7 cycloalkyl, C1-C6 alkoxy, haloC1-C6 alkoxy,
hydroxy, haloC1-C6 alkyl;
30 R, is a group RS, a group Rg, C3-C7 cycloalkyl, C1-C6 alkoxy,
hydroxy, halogen, nitro, cyano, C(O)NRgR,,, phenyl which may be
substituted by 1 to 4 Rg groups;

Rg is C1-C6 alkyl, halo C1-C2 alkyl, halogen, nitro, C1-C6 alkoxy or
cyano;
35 Ry is hydrogen or C1-C6 alkyl;
Ry independently from Ry, has the same meanings;
X is carbon or nitrogen;

n 1s1lor2.



10 The sol vates may, for exanple, be hydrates. References hereinafter to a
conpound according to the invention include both conpounds of formula (1)
and t hei rwphavwssageuti cal |y acceptabl e acid addition saltsPrcogatorezo2a t h
pharmaceutically acceptabl e solvates. 15 In addition, prodrugs are al so
included within the context of this imvention. Prodrugs are any covalently
bonded carriers that release a conpound of structure (1) in vivo when such

prodrug is gdnministered. to atient. Prodrugs_.are generally prepared by
oG T y1 ng APOrRATHRERS. o U6 e 1o Sy OTBRLR Rt CHon oML ERr B b

cl eaved, piepared bippethedstalldmawniitpibe atti 296 ney berforpgd fiopporggrieandi ingjeatie par ent
conpound. adds0Quitdbte brgaditideids ireiude xaaigid, emalicp fip@indsenadic,t &3t@bicj suceinic] on

wher ei N hy eI fRlE NEtoRlensitbAibY dbsh, BRARDSprafibniDORLGE: ! SalRNE, O&iRip t hat,
n dm ni st er.e i.ent m.t h m,ne or

whe . 1o _a, pat . cl eaves 1o for e, hydro

Ul f hyiry Ekgps & afhe, Lioie, BB oo B BBdfs MlamBWRE 07
are not | bemeensenlionic agideSyiteble mgreaRie acidncludrabydnshlorigdyisphiamie sulbiical cohol |
sul f hydr yphaapterianandenitficimcitls. Givas, tigr eup Sphefmachdicalnpoeptabde sit” Bbsteictunct ur e
(1) . Furt [1fsintbrded REn6HRsOy anCar ReepydbleGar€drfts.(- COOH) , esters may be

enpl oyed, such as nethyl esters, ethyl esters, and the |like. Wth regard
to stereojsoners, the conpound f structure (1) may have chiral centers
and y OReipivaiss magdenfie eq}ei’%@?ﬁe& m xtures and as individual enantioners
or diastereoners. 30 Al such isoneric forns are included within the
present i Ryfefthied Rereinbfidr Welh Bempvurd aicedinghe the ddventfanrihdietertothecompourids of t he
crystal li penhigr (fﬁ A hbe SRARRMIRSIOhckblablet Mi® ddhikiof it &¥dedler BFith

pol ynmor phs, whi ¢ ﬁre I Qag)lludgd in the present invention. The termC 1-C6
al kyl as DREPPREFBINISPDRGI0%0r a part of the group refers to a l|inear
or 3B branched al kyl group containing from1l to 6 carbon atons; exanples
of such gInudfision,peddras arentoniy¢lyded twithin, thocamext of this apentnl Prodrubidry ny
i sobutyl, cdvalehtlyPHbMed cR@REsYthatOfeleB&XY lcomPdifd ta@T Huledre Ty &Y GivO AN HEN | suelf oUp
Means a NORAL MR S« IRPRWELLG PNHRGR Qgé}alﬁ)!]g' B 5% hdisyihg GRLAGE AL O
such as, POf éxarra e, C cIonropyI , ‘cgy.c obu y_11 ycﬁo_enciy_, cycl ohexyl or
40 cycl oh&stRA in aWay weh,hatthg medidigatiapds slspvedi dtherRy TpHEReHRIHASNE @RV and
cycl oexeniyb, yieldongtthe parentkeompphral. tReodmgsaihclgden foreéxamplet gompdundsopf fhas
ﬁ h: or Icni inREridh leﬂhe&l’n Hyaebix candthO6R sumde%l/gﬂfi@@% beggfgiﬂ £30°@at, bhdhe term
alo -5 . e QF 0 - S, A ayi.ng one or
nlﬁ%S&Xtd 0§ rpélgaj%, cl&v«]:s t((;’tzfoﬁllx Ifﬁé hy%%), anfihe a{dg%]loéwuﬂrg.e ’Y‘uﬂ,

nore carbon atons a rein at, e%s{b one h?/frogq(jn adced W th
hal ogen SEFBFFSCJ’?“IVSF“%n%IFE" &S inelpdeoPuRRE mot ipped, ) RciatenRmai% and 5 The

t er m C2- Chenaddtedeyivatiies piredeohgl; pudfhydryl and amingfenstionat Brohips dfyly coompwndh of adi cal s
cont &% i Ngructike (INrFubdreindibel bhse dfandrbarglich@id EQOOHY st rst Maybbe angloyedat ons
such as, F&Baggﬁ | Ete S%]g@ggfgrs,angﬂ,grhggenyl , 3-butenyl, 2-butenyl,
2-pentenyl, 3-pen enyﬁ, -nmet hyl - 2-butenyl or 3-hexenyl and the like. 10
The term Cl-C6 al koxy group may be a |inear or a branched chain al koxy
group, foWithaseasd éo stereIpRInGyS, the sranppunds of sEyaure b apry hays ghirah gengses andyyt - 2- oxy
or met hyl payppeddr axyecaimntes) taeerhic kn@xtured hed dseindiviiadl enGitioGersadr kdissteregmetsp may be
a Cl-5% allox¥h Gfoiéhc asmeteire Nadudal Wiifn 1w gﬁeEén'E Wh RN, tiftl@ing Sd&treoNe

hal ogen, 81%1%];)5 rﬁﬁgﬂ%ngrley Vrle"$t the yr%lalﬁt?e %‘s!: of thQrcorgp%')i%ds gfsstructure (D may

exist as polymorphs, which are included in the present invention.

The term C1-C6 alkyl as used herein as a group or a part of the group refers to a linear or
35  branched alkyl group containing from 1 to 6 carbon atoms; examples of such groups include
methyl, ethyl, propyl, isopropyl, n-butyl, isobutyl, tert butyl, pentyl or hexyl.

The term C3-C7 cycloalkyl group means a non aromatic monocyclic hydrocarbon ring of 3 to
7 carbon atom such as, for example, cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl or

40 cycloheptyl; while unsaturated cycloalkyls include cyclopentenyl and cyclohexenyl, and the
like.

The term halogen refers to a fluorine, chlorine, bromine or iodine atom.



The term C2-C6 al kynyl defines straight or branched chain hydrocarbon
radi cal s containing one or nore triple bond and having from2 to 6 carbon

at ons i nowodenggoacet yl enyl , propynyl, 1-butynyl, 1-pentyRgir/GB02/02029
3-nmethyl -1 -butynyl and the like. 20 The termaryl neans an aromatic
carbocyclic noiety such as phenyl, bighenyl or naphthyl. The term

het eroaryl means an aromati c heterocycle ring of 5 to 10 nenbers and havi ng
at | east_one hetergatom sel ec o] itro en and suI fur, and
cont ai ni nghelerm Baje 1106 dliylyegrha Lﬁg}n& H%Fﬁ*a%"ﬁ B‘P’ﬁgrﬁ%hg AVIRPBIOE TR ¢ ri ng
syst ens. @EboRaeressadtvatcrejreatteastonsdrygiogen sfemigiecplapes wish balegen quhrﬁStf@d t 0)

furyl, beaaabléraanfihorothéthylghpyhd the iizot hi ophenyl, pyrrolyl, indolyl,
isoindolyl azaindolyl pyridyl quinolinyl isoquinolinyl oxazonI,

It ?“Og_)z(? be %?ﬁa ailﬁeB eﬁg%/s s% a%r br’anp?le% %?m%%dro?afl no%l r%lcaells co&%mlrrg

pyrazi nyI Onetorr imozq dopble bepdyang| haripe ﬁom:;gogﬁ@rﬁgn HompgHch ag, rf‘i’rzfiﬁ}‘lg)?’ ethte@f razol yl,
and qui na2-ptopensll,. 3-Bienyl, e2-batéret, X-penteayle 3rpertenyl,a3-Methgl-2Zbutenyber dehexampocycl i c,
or 7-to lgsdnmediper ed pol ycyclic, heterocycle ring which is either
saturated, unsaturated or aromatic, and which contains from 1 to 4

het er gat ons i ndependently sel ected fromnitrogep, O en and sul fur, and
wher etth t'ﬁEﬁtSBnﬁf Loalery grep way bea lingar g pbmn H‘ﬁ?f é’g'o%?‘fpo aF¥aPdki di zed,
and t he nintthogerthtret Eopexyoprop-feayy.thatosp tbetraxy o meptiairsem?-gesdandithedikadi ng

bi cyclic rlngs in which any of the above heterocycles are fused to a

benzene r I n i ) yed The

het er ocycllr %@A gtlgﬁchfkb%gé)hgnrga@ ge 2 %f;@g;}ﬂg?&%g% o H‘%greﬁl m,a%{eer ocycl es
i ncl ude H@f‘@%ﬁ?’”ﬂ’% Igast ‘Eﬂ?ﬂalr‘?é?]’ Brﬁge{/aé’y%?ﬁge SR 23 & oﬁ t0>the aromatic
heterBaryls |isted above, 40 heterocycles also include (but are not limted
t 0) nor phThd Rith C206r dliomiyOdefiaesydtraightysrrbednichidrophin hygdrioprebandadiydls cdntadtemg oi nyl |

val erol acswlmor% fe2d%e and}%s%grﬁ%ln 2 th @LchRY ORI HCRRMg acctfIBkyL BREFEAPYT ANy |

t et rahydrg%‘%}g fg tle t%,gﬁg [ %éjt%QYLe t et rahydr ot hi ophenyl,

tetrahydr y Wﬂ b r| m dinyl, tetrahydrothi ophenyl

t et rahydr ot hi opyr anyl , and the i ke. WO 02/ 088095 PCT/ GB02/ 02029 6 The
term2D 6 Whatoen el rhe}mearomymhtd; caebarisic mechrsdéhag phenyl, hipheybvenagkthylni ti on, a
5-6 nonocyclic heterocyclic ring which is either saturated, unsaturated or

aromati c, garm h{:t%roa%/? 91@5 'agsar(grﬁa?g]hgte{ )(Jcﬁle xl?l? &9 ﬁ)\l\ﬁ){%eeljln%gseﬂ'ﬁr}g%gé a¥/

sel ected from "g gen and
sul fur heieé?td’&f’ &ﬁﬁsmﬁfayl ft?ol;ﬁc ngOHh&‘FPV“oR’I‘yéFE i af‘ﬂéon fireme (%Zeﬁs"het er oat om
may be optarbovedtény, inplading brothrmenho- ﬂlﬂéfow@@ymgéﬁtqnﬁcl ude heteroaryls as defined
aboveps The heterocycle nmay be attached via any heteroatom or carbon atom

:)_Slrjz i n;lhﬁe%rg{eg?;g Cie't@@ar;lp 1 E?bd?%e Adé g:r)rﬁt@@ t&)%ry%%ﬂlr&r{})’g?gg@éﬁyld' nyl,
hﬂﬁé BY‘F‘E]YI if’ﬁ ?; dﬁg‘flf%ﬁf dx{ﬂ) %ya ?u";;??'l’ Y meorlg?ﬁact amyl ,

pyrrolidi ‘°p ‘3}‘
oxi rany! , oxszelyhnisboxagadyly almweﬁolvrl,amyqazolrl timidagel Y azolyl, thiazolyl,

tetr ahydr baizothidizalyll | isétinzoiy diytdazingl, dpyrithidinylet pyadwjrgt, otrimzinph ecignolinyl,
tetr gﬁtﬁélgﬂwl E}n%}yl tgtﬁgglﬂhm_rqagﬂdﬁ%]di nyl, tetrahydrothiophenyl,
tetrahydrot hi opyranyl, and the like. NRRR3 NR2ZR3 N N\ R-NX R N X R R
The term heterocycle means a 5 to 7-membered monocyclic, or 7-to 14-membered polycyclic,
heterocycle ring which is either saturated, unsaturated or aromatic, and which contains from
1 to 4 heteroatoms independently selected from nitrogen, oxygen and sulfur, and wherein the
35  nitrogen and sulfur heteroatoms may be optionally oxidized, and the nitrogen heteroatom
may be optionally quaternized, including bicyclic rings in which any of the above
heterocycles are fused to a benzene ring as well as tricyclic (and higher) heterocyclic rings.
The heterocycle may be attached via any heteroatom or carbon atom. Heterocycles include
heteroaryls as defined above. Thus, in addition to the aromatic heteroaryls listed above,
40  heterocycles also include (but are not limited to) morpholinyl, pyrrolidinonyl, pyrrolidinyl,
piperidinyl, hydantoinyl, valerolactamyl, oxiranyl, oxetanyl, tetrahydrofuranyl,
tetrahydropyranyl,  tetrahydropyridinyl, tetrahydropyrimidinyl, tetrahydrothiophenyl,
tetrahydrothiopyranyl, tetrahydropyrimidinyl, tetrahydrothiophenyl, tetrahydrothiopyranyl,
and the like.



(la) (I'b) 15 In one preferred enbodinent in which nis 1 according to the
definition of the conpounds of fornula (1) above, the CRF receptor

ant agoni swe oefssobs s i nventi on have structure (la), and, W®IEGB12ON22, then
the CRF receptor antagonists of this invention have structure (lIb), wherein
R, R, R2 and R3 are deined as above. 620 Further representative conpounds
of this invention include conpounds of general formula (1), (la) and (Ib),
in which R and R3 together with N forma saturated or unsaturated

het er ocycl e, which may be substituted by 1 to 3 R7 groups or 25 R2 and R3
t oget her ®he Iteri §-6r membeBed] beteroenister mganse aesersingy o theoahove idafiniorc e 6+ 5-
menber ed hheyaar heter@yElitrinpowhich Rseithér sameetdd, omatufsddesraadroatics aldewtied from
oxygen, s y&.%wfr&ﬁ 1%f4r1@g?dato%qn&eta@nd@m ﬁ@e@%ﬁ%@%ﬁr&ggw angrsme

cont ai l1to nitr wherei.n s

het er cr y PP m§7°r5‘é‘ g‘ﬁ BE?‘?gFﬁt 881 Sﬁ@urnﬁett%o O MY R ’ogﬂg' OR7? c?ﬁ‘ﬂ) Gre

defined ~ 8itrogesn h%m@ommwehﬁpﬁt@nelbbﬂuactﬁ@Z% et‘ﬁ‘éocdﬁ leg incfuqe AT 8Pt or
ant agoni st&inedl abdvie STherheenddycln map bk lada;:hcd':mmaoxlhd&ohtamomgarbbteatbml Thowsi ng

structurege(fefn jl)iolucfel %u?lnre fdtbrickiked (d) %—z}hoh yiaayt3 N NN
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SCT! Cao2) BREdsh el s°’éa§|‘atz°1§‘ %‘Q‘%J% 118% L P n(\)/le‘drll ! lp:é%: f" but
are nHl | hydapteyh o"alﬁrﬁ}‘?ﬁ%’@ﬂd oxianylg eEiRRY tS‘i' 9 “("}“é( 1% etra dzepysanyl | p_ 1)
and (| b- 2)efrahydropiyridinylf hetrghnydprinidiing, r@W@é@ﬂh@haﬂyLs etemaiﬁénoghmmanﬂ or a
tertiary aghR@rop9rimlindddtabidrathioplnpotetals dethidpyfaal, andthe @Re. (1-2), (1-3),
(1-4), (1-5), (2-1), r?g 2), (2-3), (3-1), (3-2), (3-3), (4-1), (4-2) are
preferred R N/HRAN R 7Vwd \ N\ N\ Nt VN R-NR-NNR-Ni R Ni

i "1 RN RRR (1.1) (1-2) (1.3) (14) (1 5) NHR\N\ R\\ N~ R\ NH
RO\AN- NN #N N\ N/I I\ Ni R- N

p p”
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R R
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15
In one preferred embodiment in which n is 1 according to the definition of the compounds of
formula (I) above, the CRF receptor antagonists of this invention have structure (Ia), and,
when n is 2, then the CRF receptor antagonists of this invention have structure (Ib), wherein
R, Ry, R; and R; are deined as above.
20
Further representative compounds of this invention include compounds of general formula
(D), (Ia) and (Ib), in which
R;and R; together with N form a saturated or unsaturated heterocycle, which may be
substituted by 1 to 3 R; groups or
25 R;andR; together with N form a 5-10 membered heteroaryl group, in which the 5-
membered heteroaryl group contains at least one heteroatom selected from
oxygen, sulphur or nitrogen and the 6-10 membered heteroaryl group
contains from 1 to 3 nitrogen atoms and wherein said 5-10 membered
heteroaryl may be substituted by 1 to 3 R, groups, such R; groups are defined
30 as above.

Depending upon the choice of X, the CRF receptor antagonists of this invention include
compounds having the following structures (Ia-1), (Ia-2), (Ib-1), (Ib-2).

flj Aﬁz? A*/O Ai)

35 (1la-1) (1a-2) (ib-1) (1b-2)



RRRRR (2-1) (2-2) (2-3) (3-1) (3-2) (3-3) RRANRNJINN\ \VN\ /
/ KI/ RNR NRR (4-1) (4-2) 10 in which R, R2, R have the neani ngs
as defi newolwefogsoes Exanpl es of such conpounds are report @dTiGBoRl2029
Experinmental Part. Further specific enbodinents of the invention include,
but are not limted to, conmpounds of 7the formula (la-1), (la-2), (lb-1)
and (1 b-2), in which the group NR2R3 represents a 5-6 15 nenbered

het erocycle. In particular conpounds of formula (1-6), (1-7), (1-8), (1-9),
(1-10), (1-11), (1-12), (2-4), (2-5) and (3-4) are preferred NRNJ R ~R NJ
N N N NMordspecific embglimpats oRhwlwntmnwaderuthﬂnqtll jjed (tp,/ compyundg of 7) ( 2- 4)
(2-5) ' gerhRfériuRdr (1N1), /(TaP),NIXb-N), N (18-2) ON whih heRerogpl NB}R Wep@@nfB88095
FSTQ;BBOZ/Q? rya%nﬁeor% 1a NCNI Il , NRRNNRR N RRR (1-11) (1.12)

of such c c%’P%ouP %ff”gﬁl lg’ﬁ%r%i(gqu?regil SFE’%?}?% 955 %)ef? 1 Exarrpl o
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Rz\N/\ R N %
AI]AI] AIJ AI] gy I ]
(1-1) -2 Q-3 (1-4) (1 5)
R z\N/\ ;\ N / R NN
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R‘)I\N/ /k J\(‘ )\ /kH m m m
@1 2-2) (2 3) (3-1) (3-2) (3-3)
R, NN
b@ L0
R
4" 4-2)

10  in which R,, R,, R have the meanings as defined before. Examples of such compounds are
reported in the Experimental Part.

Further specific embodiments of the invention include, but are not limited to, compounds of

the formula (Ia-1), (Ia-2), (Ib-1) and (Ib-2), in which the group NR;R; represents a 5-6
15  membered heterocycle.

In particular compounds of formula (1-6), (1-7), (1-8), (1-9), (1-10), (1-11), (1-12), (2-4),

(2-5) and (3-4) are preferred
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ﬁﬁlﬁ xﬁj

(1-8) (1-9) (1-10)



conpounds of the formula (1); (la), (Ib), (lc), (1d); (la-1), (la-2),
(Ib-1), (Ib-2), (lc-1), (lc-2), (ld-1), (1d-2), (1-1), (1-2), (1-3),
(1-4), (IwbB)o2/ogsws), (1-7), (1-8), (1-9), (1-10), (1-11), PCI+GAHP/020202-1),

(2-2), (2-3), (2-4), (2-5), (3-1), (3-2), (3-3), (3-4), (4-1), and (4-2) 10
wherein: R, is C-C3 alkyl group or Bal o C1-C3 al kyl group, preferably
methyl or trifluoronmethyl; R is an aryl group selected from

2, 4-di chl or ophenyl , 2-ch|oro-4-nethy enyl 15
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20 i sopropyl phenyl , 2-nethoxyﬂﬂ-nethyrbhenyl, b
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Preferred compounds according to the invention are:
[7-(2,4-dichlorophenyl)-2-methyl-6,7-dihydro-5 H-pyrrolo[2,3-d]pyrimidin-4-y1]-(1-ethyl-
propyl)amine (1-1-1);
[7-(2-bromo-4-isopropylphenyl)-2-methyl-6,7-dihydro-5SH-pyrrolo[2,3-d]pyrimidin-4-yl]-(1-

30  ethylpropyl)amine (1-1-2);

[7-(2,4-bis-trifluoromethylphenyl)-2-methyl-6,7-dihydro-5 H-pyrrolo[2,3-d]pyrimidin-4-yl]-
(1-propylbutyl)amine (1-1-3);

butyl-[7-(2,4-dichlorophenyl)-2-methyl-6,7-dihydro-5 H-pyrrolo[2,3-d]-pyrimidin-4-yl]ethyl-
amine (1-2-1);

35  [7-(2-bromo-4-isopropylphenyl)-2-methyl-6,7-dihydro-5 H-pyrrolo[2,3-d]pyrimidin-4-yl]-
butylethylamine (1-2-2);
butyl-{7-(2-chloro-4-trifluoromethylphenyl)-2-methyl-6,7-dihydro-5H-pyrrolo[2,3-
d]pyrimidin-4-yl]ethylamine (1-2-3);



7- (2, 4-di chl orophenyl)-4-(2

yrrol o[ 2,3- d]pyrimdine (1-6-3);

7- (2, 4- diwbloewsggobenyl ) - 4-[ (2R, 5R) - 2, 5- di net hyl pyrrol i di n- pcylgBo2/0meb hyl -

-di hydro-5H pyrrolo[ 2, 3-d]pyrimdine (1-7-3); 15

7- (2, 4-di chl orophenyl) - 2- net hyl - 4- ( 3- 19h| azol - 2-yl -pyrazol -1-yl)-6,7-di hydro
-5H pyrrol o[ 2,3- d]pyrimdine (1-10-1)

7-(2,4-bis-triflugroneth y ol yr.azol - |
(St 6 7 Brayeintaberons iy ey Zﬁﬁﬁ%"* rinsrrprt @y inkan B
(2-br onbumleﬁhslemrn@}ﬁy[lﬁhenyl) 2- net hyl - 4- (3 trifluoromethyl-pyrazol- |
yl)-6, 7- gn (yctToe0-5 i fludtbnizytytphbrdf)2 -Bettly 1y 7-diby dto-S H-plyire b2, B Jpyrimidin-4-

(2, 4- d| gg&g%{h}rppopijémlng p_ﬁ_qpyl 3-trifl uoronet hyl - pyrazol - 1-yl ) - 2- net
| -6,
4-

-et hyl - pi peridin-1-yl)-2-nethyl -6, 7-di hydro-5H-p

Y( 4§ d ]1%3416@3, glnyg rpétg%fl 723 ?'dﬁﬁ gyrcr)olo[[z 3y pyrimidin-4-y1)-
yrazo

7-
7-
h
7
pyrazol - 1°}5Fl°Pf°1’¥ Vpropglamiggi (hy'efo- 5H pyrrol of 2, 3-d] pyri ni di ne (1-10-7);
7-( di tﬂmzmrmm&mbxjopﬂpl(eayléﬂ#m}dthyﬁé 7 dityldreei 6 pytdie[R Bydimyriolidid-4yl]y - 2- et hyl -
, 7- |hydr@>,c Ripropy nel¥pr &y Rimne3 1A}y r i m di ne (1-10-9);
I

7p§/ 4- d' gp%mg,?ﬁ%%w 1pak Gy fige %&m 2P hinghird 5 panmfsz] 6, 7-di hydro- 5H
(2, % di EW“E)‘F'BM Py lagined thoxyrret hyl - pyrazol -

yl) - 2- nef43#-dghproghénybric2SHiyl-piperidii- by D-23neihydpr /i M)@FméH@Iﬂql(ﬁﬁS) 30
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2,
. 7-di hydr 9(25&(1%912059&? %5 mrfé{h%y&éhdl,%% )2-mé]th)(145 m,% ﬁy o 5H
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7-
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- et hyl - I chI or ophenyl) -
pyrrol of 2 >§T° B 1 5?0 18
4- ( 4- By omb34-diehiorophery] )-27111%%’1#‘ @it Pﬂob?'db%?ﬂ’ljyb Sfedibxdre-87pyEelplder o- 5H- pyrr
ol o[ 2, 3- Qpytithjdyrei(pateilpe (1-10- 19);
7-(2, 4-d ¢ l1= ihydro-
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B ar@a@p oy

7-(2, 4- di B n|tro henyl razol - th 6, 7-di h
dr(() 5H p%@' 051021 ISQPH?HXWFWD& et rlf dnglic)rgmgf -pyrazol l-yl)!i %1hn§' o- ¥-1- y
7- (2,23 di pptdief23-dipyrinddine @-3H6); 2- net hyl - 4- ( 3-t hi azol - 2-yl - pyrazol -1-yl)-6,7
. dl( gyg rg b, 448},6%%%@?,& sdbobawlmiu&agﬁthyﬂ&qfem -y)- 2-me|thy1 -6, % dllydro -
I3 lo iine P diHH 1423158 rB%QSytﬂﬂu rdhetiyy azol - 1-y
:D)CT/GGéOSI/ Egé&‘l‘rl y&) -met )I;lr60 &L ro- ?H &X{Z 3n§]llf)?;rrglmld1 e(l Vo 02/ 88095
7-(2, 4-bi 32, 41dfchl9mpb¢mrt)wy(l3 otykPryriifJuogomegivinyrazal- (-@)-pynethai-p7 giyropft-azol - |
7yl()2 %t?) s{e Q- a@;H-mrpddﬁdFQLmES()Z 3-d)] pyrimidine (1-10-32); 1yl
i i spy.azol - 1-
A hy§ (55 g chHﬂ? Eg!) spcih_%g%{ lg{lr%zloir?gp)n&leméh)fl% pa{fgegé BEZy ¥Ry y
7-(2, 4-bi 6 henyl ) - 2- net hy] - %3 oxal ol - 5-yl prrazol 1-yl)-
6, 7- di hydi62. sﬂchbmphmya[%@ Cgﬂ%ﬂ“]w‘ihﬂrm%@l [-1)-2 guetlty)-6,7-dihydro-5
7- (2, 4- di gptrade[ophdpyimidna@tioylsy;4- (3-trifl uoronethyl-(1,2,4)triazol -1
-y1) - 80 7- iy dicRtorSphedY) 4 @LeyR 5 FiftboRMCkHI S 4261- 1312 hnedhly)-6,7-dihydro-S H-

pyrrolo[2,3-d]pyrimidine (1-10-16);
4-(4-bromo-3-methyl-pyrazol-1-y1)-7-(2,4-dichlorophenyl)-2-methyl-6,7-dihydro-5H-
pyrrolo[2,3-d]pyrimidine (1-10-18);
4-(4-bromopyrazol-1-yl)-7-(2,4-dichloropheny!)-2-methyl-6,7-dihydro-5 H-pyrrolo[2,3-

35  d]pyrimidine (1-10-19);
7-(2,4-dichlorophenyl)-4-[3-(4-chlorophenyl)-pyrazol-1-yl]-2-methyl-6,7-dihydro-5 H-
pyrrolo[2,3-d]pyrimidine (1-10-23);
7-(2,4-dichlorophenyl)-4-[3-(2-nitrophenyl)-pyrazol-1-yl]-2-methyl-6,7-dihydro-5 H-
pyrrolo[2,3-d]pyrimidine (1-10-24);

40  7-(2,6-dimethoxy-pyridin-3-yl)-2-methyl-4-(3-thiazol-2-yl-pyrazol-1-yl1)-6,7-dihydro-SH-
pyrrolo[(2,3-d)]pyrimidine (1-10-30);
7-(2,4-bis-trifluoromethyl-phenyl)-2-methyl-4-(3-morpholyn-4-yl-pyrazol-1-yl)-6,7-dihydro--
S5H-pyrrolo[(2,3-d)]pyrimidine (1-10-31);
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[ 7- (2, 4-di chl orophenyl ) - 2- net hyl - 6, 7- di hydr o- 5H-cycl opent apyri m di n- 4
ethyl- 10 am ne (2-2-5); cycl opropyl nethyl
2, 4- dvoshsseyphenyl ) - 2- met hyl - 6, 7- di hydr o- 5H-cycl opentapygBoiozi2n-
]-propyl-am ne (2-3-5); cyclopropyl nethyl [
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-yl

(2, 4-di chl or ophenyl ) - 2 rret hyl -6, 7-¢j hydro-5H cycl opent apyri m di n- 4-

] - propyl am ne (2-3-6)

(ﬁygr gl_ Chl Or Oph q{% 4 [FIZR g?@et ngkgneélgg-yﬁjg}trgz%kl d )67 d%yc]ro-SH[mt hyl -

2, 4-di gmow[%@ﬂm’h)mdam{((lzm-ﬂ}?) 2,5-di net hyl pyrrolidin-1-yl]-2-nmethyl-6,7
h

|
d
di ydr o- 5-&4-6M&|1mﬂﬁd1ﬁ@@y'§)hdﬁytmﬂﬂet]ﬁ}2a453-3)'r,azm-2-y1-pyrazol 1-y1)-6,7-dihydro-SH-
8-

(24b g e}@%l )-2-nethyl-5,6, 7,
8-tet 3-1-1
s e B st Wi
[ 2, 3-d] pypm<d(2rﬁdvlgyrlpndveq M‘ﬁ ne (3-1-2);
cycl opr opg4 2y tiekiofoBhdn¥l-2maihgid-(GrwifinenykthylA1 2@ thiyiol-5-yH:6/]-&ihydes-SHhy dr opyr i do
[ 2, 3-d] Mdlmgjdgbyﬂmydn]mqma am ne (3-1-3). 25 In general, the conpounds
of struct t)]lhtgls[g% ﬁga?(lozfphen ﬁh -me d‘i‘o SI{ID: cl%toe ﬁg}llrfnﬁﬁ%qlt hf@cfgyent t ephnl ques

known, t o 'S ative

met hods s#ne {228k in the Exanpl es 30 Corrpounds of formula (1), and salts
and sol vatsebptdpﬁm&fyl[7-(ﬂa‘$‘d1}mtlpnmbam>é)d2-mythylkﬁfﬂ-g@mpéH-cynprérisrimidtd-i ned

her ei naftmm].p}d@,ypmné @ld-9n ng description, the groups R, R, R2, R3, R4,

R5, efined for
corrpounds p@?‘ i% R{f“ di%ﬂlﬁroghé?lgy%e&rlé\?\n@sle staepj %Sﬁ%&%oma% éln%f formul a
(1) nma b¥l B }’eactl on of a conpound of fornula (II wherein L
is al av7-(1g4 gncblgwpbw%t[@d( 183-265-gimetplpyselidiins -y Hg mqf@%ﬂahhn@m%lf( preferably
chl ori ne) cyelopéagtimidner(@stiJye of a sul phonic acid (e.g. nesylate, tosylate,
triflate)y 76 E%%ﬁ%ro 3 R IO ERthy BARANR- (- o dmdthyl-6-dhyards N - R (U)
(1) WO 02/088095 P c{ 9 11vv| t he am no conpound NHR2R3 (111).
The react PSIPERIPYBE bt X carried out in an aprotic solvent such
NN- di et hy$- f%h*ﬁﬁfh@rqﬂﬁtftywe ek Brb:S.6.1.8 triehydsepyride(24-dmrangnadle such as
sodi 28 hydrprctgjllmr;d)amrtcm-héa;tl ng. Alternatively, when NR2R3 represents a
cycl e, copRaLRYSa-aichibropRshy)2AGdthMstEY, élsee}me,mdwnddpz 3 pgtivedit-grcor r espondi ng
hydr azi no arlrlmvgjyg and then they may be cyc ised to the desired final
corrpoud )ZO ds of fornu (2 rein X is nitrogen are
equi val entY® Br"@%l 3‘@(%‘52 %#IC?IBWH\BHHMD (”I‘elﬂ%&)1 Ly 6r7ﬂ%7tef5 YaroRpots3 gl/ cyclisation
of a corrpmmddloﬂ}ﬂlprqwllamlr(el(lf)l -3)wherein pis | or 2 and

25

In general, the compounds of structure (I) may be made according to the organic synthesis

(
i

|—|l\ll\l\<\‘_hl—|l

techniques known to those skilled in this field, as well as by the representative methods set
forth in the Examples.

30  Compounds of formula (I), and salts and solvates thereof, may be prepared by the general
methods outlined hereinafter. In the following description, the groups R, R;, R,, R3, Ry, Rs,
Re, Ry, Rg, Ry Ry, and n have the meanings as previously defined for compounds of formula
(I) unless otherwise stated.

35 Compounds of formula (I) may be prepared by reaction of a compound of formula (II),
wherein L is a leaving group selected in a group consisting from halogens (preferably
chlorine) or reactive residue of a sulphonic acid (e.g. mesylate, tosylate, triflate).

NHR,R,
N CH,)n CH,)n

)l\/ ) RzRaNH i A/ /[

R X

1 N |
R R

(n U}



10 Ra is a suitable protecting group for the am no group. The activation of
the hydroxy group is perfornmed by conversion into a suitable | eaving group,
such as rweybmasswess The deprotection of the am no protecti RgT@BIRP222N be
performed, for exanple, using an acid, such as trifluoroacetic acid, in an
aprotic solvent, like dichloromethane;; SOH N (CH )P i) activation IN ~
/[(CH)P R Ni Raii) deprotedion RR, NNRR (IV) iii) cyclisation (I |a)
15 The cycljsation ma a rotl c, sol ve suc
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(CHz)p |) activation
)\ Ra /(CHZ)P

T i} deprotection R
R

iii) cyclisation
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15
The cyclisation may take place in an aprotic solvent such as tetrahydrofuran and in the
presence of a tertiary amine such as triethyl amine.

Compounds of formula (IV), wherein p is 1 are equivalent to compounds of formula (IVa),
20  may be prepared by oxidation of a compound of formula (V) to the corresponding aldehyde
of formula (VI), followed by reduction to alcohol.

N7
/t _oxidation CH,OH
72 /‘\
R; N Ra Ra reduction )\

R; Ra

n—zZ
aA—2Z
n—Z

(%) V1) (IVa)
The oxidation is carried out, for example, with ozone at low temperature, e.g. ~78°C, in a
solvent such as dichloromethane.
25  The reduction takes places using for example sodium borohydride in a solvent such as
methanol.

Compounds of formula (IV), wherein p is 2, may be prepared by reduction of an aldehyde of
formula (VII) with a suitable reducing agent, such as diisobutylaluminumhydride in usual
30  conditions (aprotic solvent such as dichloromethane at low temperature, e.g. 0°C).



Ri NiRa (V) R Conpounds of forrmula (VII) nmay be prepared by Wttig
reaction of a conpound of formula (VIII) with a phosphorus ylide (IX),
wher ei n REOi0g/ogdoeyl or a phenyl derivative, followed by PoywBIRgpzi2s with
an acid (e.g. hydrogenchloride). The reaction is carried out in an aprotic
5 solvent such as acetonitrile or an g her such as tetrahydrofuran.

Al dehydes (VII1) nmay be obtained by oxidation of a conpound of forrmula (V).
The oxidation is carried oyt in the presence of ozone at |ow tenperature,
e.g. -78C, in a solvent such _as Michl orone Qane, tprAl ternativel y
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RNL RNHZ (X) RO NNHii) acgfijvation and in -I\%)itu | cyclisation R (1X)
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di chl oronetane or N, N 15 di met hyl formam de optionally in the presence of
atertiary amine (e.g. triet @I amnedve ) Conmpounds (1Vec) nay be subjected to
deprotection and then activatiton of the hydroxy group (e.g nesylate) as
descri bed before followed by {n situ cyclisation Conmpounds of formula (IX)
may be prepared by reduction wgster of formula (XI), with a 20

sui tabl e reduci ng agentw, sgih s dirsohuty! al um numhydride. H N \ CH Hzk
COOVe N (CH2) ~000Me R, Nr X L (#H5>—X) ™Conpounds of formula (Xl)
may be prepared from conpounds ok formul a (XI'l') by conversion of the
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solvent such as dichloromethane.

10  Alternatively compounds of formula (IVc) may be prepared by reaction of a compound of
formula (IX) with amine (X), in which Rb is a suitable protecting group for the hydroxy

group.
ORb
~
/(5? 2 Nl X (CHP ) deprotection
o —— —— Ha
R; N L I~

RNH, (X) o N H ii) activation and in -situ
1 cyclisation

a—2=2

(1X) (Vo)
The reaction preferably takes place in an aprotic solvent such as dichlorometane or N,N-
15  dimethyl formamide optionally in the presence of a tertiary amine (e.g. triethylamine).
Compounds (IVc) may be subjected to deprotection and then activation of the hydroxy group
(e.g mesylate) as described before followed by in situ cyclisation

Compounds of formula (IX) may be prepared by reduction of an ester of formula (XI), with a
20  suitable reducing agent, such as diisobutylaluminumhydride.

H
CH. CH.
'J%( oo AN cooms
)\ ~ /Ik =
R; N OH R; N L

xny X))
Compounds of formula (XI) may be prepared from compounds of formula (XII) by
conversion of the hydroxy groups in suitable leaving groups. For example, the halogenation
reaction may be carried out using conventional methods known in the art. Thus, for example,



(XI'11) N) The reaction preferably takes place in an aprotic solvent such as
tetrahydrofuran, dichloronetane or N, N-di nethylformam de in the presence
of a strowmgobassedsuch sodi um hydride and by heating. 10 EommBeagd20f
formula (11), wherein X is a carbon atom are equival ent to conpounds of
formula (11b), may be prepared by conwmersion of the hydroxy group of
conpounds of formula (X1V) into a leaving group. H NIl H2)n NH )n R
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hal ogenat ¢hdorineeacti on may be carried out using conventional nethods known
inthe art. Thus, e. g the reaction may be carried out by treatnment with
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a linear or branchedgCt- Kyl antbdctbs ﬂgR%tbove The cyclisation
may be carried out in the presence of an ofganl c allkaline C-C4 al koxyde
25 (e.g sodi um net hoxi de)yiyn an aprotic sol vent suh as
N, N- di met hyl f or mam de or toI uene and at tenperdture ran from20 to
100C. WO Of%/ 088695 prfTpldpORkeg20Ree  in 4nCapretiL raeRsf sYchr Al %F yafiancan be
prepared diyhlsreaetah®tr BfN-ginediyfortnachidef inftbe prekance XWisirbyg bast hud wdiwpound of
formul a (gakhe atifiRAL 1S preferably a bromne or iodine atom The
reactjpn i's carriéd out in aprotic sol vent such as an ether e.g.
tetrahydrofuran at |ow_ 5 tenperature, g. -78C, and in the(P 8 efnce of a
strong b aSempqvads ofsformyly (i wherein X is a carbon atom are equivalent to compounds o

formula (IIb), may be prepared by conversion of the hydroxy group of compounds of formula

sodi um nethoxide) in
(XVI') may be

I a

(XIV) into a leaving group.
H

)NI\ AN (CH,)n NI ~ (CH,)n
Z
R; N /kN/

(XIv)

(XIX)
CQOR,, ioo
( Hz)" (CHz)p (CH,)p

Ty =

R
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15  For example, the halogenation reaction may be carried out using conventional methods
known in the art. Thus, e.g. the reaction may be carried out by treatment with PO(Hal)3,
wherein Hal is preferably chlorine.
Compounds of formula (XIV) may be prepared by cyclisation of a compound of formula
(XVI) with a salt (e.g. hydrochloride) of acetamidine (XV).
20  The reaction is carried out in the presence of an alkaline organic base C1-C4 (e.g. sodium
methoxide) in a solvent such as methyl alcohol.
Compounds of formula (XVI) may be prepared by cyclisation of a compound of formula
(XVII), in which Ry is a linear or branched C1-C4 alkyl and p is defined as above.
The cyclisation may be carried out in the presence of an organic alkaline C1-C4 alkoxyde
25  (e.g sodium methoxide) in an aprotic solvent such as N,N-dimethylformamide or toluene and
at temperature ranging from 20° to 100°C.
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Compounds of formula (XI), (XII), (XIII), (X VIII) and (XIX) are either known compounds or
25  may be prepared by analogous methods to those described for known compounds.

Pharmaceutical acceptable salts may also be prepared from other salts, including other
pharmaceutically acceptable salts, of the compound of formula (I) using conventional
methods.

30
The compounds of formula (I) may readily be isolated in association with solvent molecules
by crystallisation or evaporation of an appropriate solvent to give the corresponding solvates.

When a specific enantiomer of a compound of general formula (I) is required, this may be

35  obtained for example by resolution of a corresponding enantiomeric mixture of a compound
of formula (I) using conventional methods. Thus the required enantiomer may be obtained
from the racemic compound of formula (I) by use of chiral HPLC procedure.
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expressing the CRF receptors which in turn bind to wheatgerm agglutinin coated SPA beads.

In the Experimental Part will be disclosed the details of the experiments.

With reference to CRF receptor binding affinities, CRF receptor antagonists of this invention
40 have a Ki less than 10 um. In a preferred embodiment of this invention, a CRF receptor

antagonist has a Ki comprised in a range from 0.1 nM and 10 pm.

In a more preferred embodiment the value of Ki is less than 1 um and more preferably less

than 0.1 um. As set forth in greater detail below, the Ki values of representative compounds

of this invention were assayed by the methods set forth in Example 5.
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odont 20 gi depressainoeod. pijor q@puemwaf disirdaremaly dsd gésnlt fostar génstabguddival  pai n;
nerve ent tHARAt inBadifg, §R Aot 'litnited tb,UiYodardidl ; infhtHiEE Ndigetdd O ficariiBgs bif ual
pai n; meni nai. ti S, ar achnoi di tis; nuscul oskel etal 35 pai n; | ow back pain
e.g. spi natl’ S én05| s; prolapsed disc; sciatica; angina; ankyl osi ng
spondyolitis; gout; bums scar pain; itch; and thal am c pain such as post
stroke t hé;bmmlmdspaf the m‘@otmoemdsefelf ast 4nelgesicse it basticular dheyl are usefidfinithe or t he
treat BNt yedimetSdfurRinaGd psih sagped péstoperatve paimdrdufiatik @viigich piin GuelC Tt ances

such as agfamm e QRHBK plin A Qamc&am{lms%ccu%g%mwnméunq)aftma&e

i nvention are |SO use t |0 i nlc ud |ng
dysomni a, PIOR@EHATRIINSS P%E?Paﬁ‘b%a%l“ Sh%ﬁ‘r wogB@ yhe ‘&ﬁiﬁ“ré &t a%ﬁegh“a P8

di sor der s segmenebpsREYsalREw alEy fbopyzlyia, wswﬁpmmb@aldfeumﬁhm fiabgts on are
al so usef déurdpatiyhecHemedtrapyiindaded pha\rqmthyp NATS crefpredt inewopathys o pabipital

Cogni 44 Venairaga dgern&ula&clhéaﬁaqulp ?rgn%%f’a‘léia deBQr %{pﬁth@t&ddﬁﬁgﬂyt ive

di sorders

r Dr e _CoNpo
i nventionP gz}ngonéfg\g Pt "‘Eﬂou O"ﬁlér?o ¢rdagh B‘fh TogriTion chrPe &‘r %’?\%‘écr ?Esm heal t hy
hunans wi hepdpchec igmwptomaadibey pain, n@ﬁ’ﬁpl}ﬂ’ FHYp d1at“ %Wbdﬁ%&h%fo P‘Hé‘gianvent i on
are al so uaseérupain;rpatrhef viseeed roeigin; géistrbimlestirmh paint perae entchpmentdng sportn a

nunber  of i) Stad) (B SmernBfrhR¥:2MBhsBrualt }A8Y Béndngitie fatchdoiitid) emist@adkereat  of
depengig nc}e)aig;n low back pain e.g. spinal stenosis; prolapsed disc; sciatica; angina; ankylosing
spondyolitis; gout; burns; scar pain; itch; and thalamic pain such as post stroke thalamic pain.

Compounds of the invention are also useful for the treatment of dysfunction of appetite and
food intake and in circumstances such as anorexia, anorexia nervosa and bulimia.

40
Compounds of the invention are also useful in the treatment of sleep disorders including
dysomnia, insomnia, sleep apnea, narcolepsy, and circadian ritmic disorders.



10 nicotine, alcohol, caffeine, phencyclidine (phencyclidine Iike
conpounds), or in the treatnent of tol erance to and dependence on opi ates
(e.g. carwelmmgsober oi n, nor phine) or benzodi azepi nes; i nPChGRRAARIENt Of
cocai ne, sedative ipnotic, anmphetam ne or anphetam ne- related drugs (e.g.
dext r oanphet am ne, net hyl anphet am ne)1addi cti on or a conbi nation thereof.
15 Conpounds of the invention are also useful as anti-inflammatory agents.
In partlcular t he are useful in the treatne mrati on .i.n ast hma,
i nf | uenzaCoBRPUGH éf BiESRYTRFeT are Al u‘?ﬁ'& Col't p%?‘?ﬁf |pf‘°iv§r%1°f“n°ft°l‘?§mt“r'eeat ment
of i nfl anthiserders: Grignisise disordgrs frielide dermgnsp, mmcﬁ’aqorfierw coghiti dirdsFohn’ s

di sease, hbteeiptite/pedidd.tis, inflammuatory bowel disease (1BD) and non 20
steroidal anti-inflamatory drug i nduced danage; inflammtory di seases of
the s h as her eczena: | nf| r S f | adder
such g':lg g efmare CRnguné% O?qlﬁc C1)rl1,]vtentw¥n are als%rrg&%uq 2% xq%fﬁ%g %1%109 cowg%bm tion.
Corrpoundsefélﬁmteffén hepltay hyreans &’F%“&F%“Ugé‘?d(ﬂr “i’eﬁ‘“‘ﬂh‘ée feat ment of allergic

di sorders, in 25 particular allergic disorders of the skin such as

urticari accﬁﬁdmaé bfahdinGerflion AfeG@oiséTll ih iR tRlafnveay 6f toktiae B%ind Bépahdence _
Corrpounds 1? ]; ngnger o@glgﬂ{ahé%g I%E' %xa@rg};g tﬁé%g;e"{ls fupm tﬁ@ trEz{tIﬁéﬂt %?Hépef?cfen@er@?' S, I.€&.

gﬁgif anH‘C%tH’Ft (??"BBR or’§ ‘é?ﬁas‘?q'gmy ?J‘Iegcﬁg‘g dg(cuéo%ﬂ%?ggfi\vgnﬂ 6€yar e

usef ul i ntredtmertt rof dolpmende tofané deprindenho wie weiatep (eigicaabnabfsp herging mgtpbinekpesi s may
be i nducegedydisghepigss; MuBdtrefmenaooRtaind) sxdnive dprdfie Wiriphetagiae dsangphetamins-

al kyl ati ng, zﬁgie&tugo (ag%( gdexﬁ%ﬁp?ﬁ%ﬁg h&%ﬁ%np&@arnxmtada@nod 8M4SdohiBfhafsH

ne

chloranbu lotics, dact irnomyci n, doxor ubi cin,
ni t onyci nt eﬁﬂd bl eonyci n; antl-netabolltes e.g. cytarabine, nethotrexate
and 519fluorouracil; vinca al kal oids, e.g. etoposide, vi nbl astine 35 and

vi ncri sti gempamds of the irvestionhrragscisfil a¢ ami-infaomatonzdgass. Ippetisslathéyne and
hydroxyur e@; uséflflin ﬁférﬂyaﬁ%t BN mAbRREER in 4sBhadldfRBnA] ElBAS Drontadd atd on
ther apy., ?m%tgr ra@t ri s Iu(l) rhe treaI'r{E%t Bpﬂh%ﬁ&g cﬁ%gs%g%? the %&gtpo Eshhﬂ &aQF

treatnent’ ns ca tabolic

di sor der ss¢sh %ycrl"h‘? ieé‘tSF*’é?r “l%erﬁ“’e Foltsy |“Etfa§““369ry Wélaglé‘ifs%l ganBé’é’Per ial or
viral20 gast’elroaiaharmsmﬂmmhatormfdelgtm@ocd gammge anftammapery Wisbasesef the oy ek 88 such as

notion si ﬁlﬂa&s find \¢&felnh O Gnflaftthathry ZisR@ss ofintle Niider eich &5 SRASE;,and urge
post - oper ?nc ﬁ/tl%e echl'a%iéand%@ﬁhﬂf?ﬂﬂr‘?ﬁ%h nal obstruction; reduced

gastrointestina Ity; visceral pain, e.g. rryocardl al infarction or
peritonitis; mgraine; increased intercranial pressure; decreased

i nt er cr anCampeinds ofirthe (rvenfion adre jalsqdeseful jin Khre §3tmens poloplirain disgueisc & such as
nor phe®ie; paticligatitnk-deskephddeakin sedhlas xrtidirse asialleatd disordendofgiestitmans

over-i ndu%&gqgf}l ffis.food or drink, acid stomach, sour stonmach, WO 02/088095
PCT/ GB02/ 02029 18 vvaterbrash/regurgl tation, heartburn, such as episodic
heart burn, nocturnal heartburn, and neal -i nduced heartburn and dyspepsi a.
Conpounds Compounds phihe inversion arecalsorusplil njthe ireatmens of FrResisn ke Awssa. FeiFingf

gast r oi nt asd vomiting. Tntkisis nddieles asutcémas, delayiet abless bolwaiticpyiodr onmsis( TBS) ; ski n

di sorggrs &Hﬁdan@ssoﬂot%enﬁ@ﬁﬁ&n arB RSl inSthe 3BT Witksis \RSORPasdub&l. toseases
e gk, sYA3C R be PRALASNARART, R RGN, Encfl oﬁﬁa ic agsn;e] LhERbs

i scheani a® ”&ph Vasos i aenorr hage;

fi brosi nga]éfhlﬁ“’%fcﬁgF‘&@ér‘é asrcgeagsegal@% ﬁara’gst@emwaﬁw ‘HarB%i TS ¢

f asci ol i asntibjotits, s0g. dlectiomyeh,adasdrubigini mitamgciefthandcensmicing antsmpipbdiesi on such
as sSyst emeG. tyRibineg méthdRamieQsd S- Aildtouracil; vinca alkaloids, e.g. etoposide, vinblastine

35  and vincristine; and others such as cisplatin, dacarbazine, procarbazine and hydroxyurea; and
combinations thereof; radiation sickness; radiation therapy, e.g. irradiation of the thorax or
abdomen, such as in the treatment of cancer; poisons; toxins such as toxins caused by
metabolic disorders or by infection, e.g. gastritis, or released during bacterial or viral
gastrointestinal infection; pregnancy; vestibular disorders, such as motion sickness, vertigo,

40  dizziness and Meniere’s disease; post-operative sickness; gastrointestinal obstruction;
reduced gastrointestinal motility; visceral pain, e.g. myocardial infarction or peritonitis;
migraine; increased intercranial pressure; decreased intercranial pressure (e.g. altitude
sickness); opioid analgesics, such as morphine; and gastro-oesophageal reflux disease, acid
indigestion, over-indulgence of food or drink, acid stomach, sour stomach,




10 rheumatic di seases such as fibrositis; and cough. Conpounds of the
invention are of particular use in the treatnent of depressive states, in
the treawomnwsseds anxi ety and of panic di sorders. Depressipea/Ghoanemi ncl ude
maj or depressive di sorders including bipolar depression, unipolar 15
depression, single or recurrent najorisdepressive episodes with or w thout
psychotic features, catatonic features, nelancholic features, atypical
features or postpartum onset, dysthymc. disorder with early or |ate onset
o S a ey b B OWELRh 8 <ot ST phitirifetafh wlly

phobi a; desabindueeddearttivm and dyseepii% ' s type, with early or late onset, with
depressed nood; vascul ar denentia with depressed nood; nood di sorders

i nduced bd%,ﬁﬂoﬁfmfb% _tl%oin%ﬁﬂgﬁta@iofl%ﬁmic&% alenfh tﬂea&éaﬁﬁénvqgegmoiﬁtwmaﬂant s,
opi oi ds, encycl j di ne atjve 0t C nxiolytics. L her
subst nce‘gfmgeé%fufhéf f’B@Pfé\?"é’Waf. %’?"8&“? 'Hcf)%%'j',t %lﬂan %éoﬁ%égs(%ué:h a% %"3‘.‘@ ,n%)tqunds of
t he i nverand@ennbarms vesegTagtic digsases puchias anginge Masctr hisadieln diReynavd s Aipeaipri ch

fol | ows @edbeddriadheshinodoeh dsheeapetivad evdsedpasn Sollakieg shismarhndid ghacmerrhagke,
cerebral #$6HgNM cofifrel Bisadses2cl as QIRRIAMAWHACGHEMITIcAascitfiags idisordafROXi a,

peri nat al X| ar di r I td ] f i das a
conpound rSEEEQ?r{ rlrrﬂﬁ z‘ige( %I}%rgc(rémg{tpﬁgm%%gg? :Sﬁc}‘él yS &géc}glggtgéuglegﬁﬁesnﬁ({gwo%%sol vat e

t her d&F  fHpuIRtis dispaseswringsfibrosis apdepualy ar i n” human nedicine. 30 There is

al so provided as a further aspect of the invention the use of a compound of

formul a ¢dmpoRndsfitanvenaeidre 68particuRe aeh ofelteatarht ofdeprssiveatarstihdeeof in
t he prepZ%e%%EOQBX‘@g%QF%%%WJEM use in the treatnment of conditions
- n [ [

medi at ed Y n ter n%tl ve or. fgrt hei Jaspech tyergses.dnsugro a\l/ri ded a
met hod f oP “HEFEVE F1R%ST HSHT® BRYOR CHRERET ~SO88 eIl WY Fre® P "par £l cul ar i n

t he t1Beatdrpressior singla@r ErgrenhmaiondPrsHYe Rpdeschrivathay psydaiiqicaieat i on of
an ef f ect dataoninteanutes Oinelancholin featucksodtyfical fedtwaey o) pastpagup asatadysthymeal | y
accept abl §s3@d twidl eafly 9P la¥eBdrRett G VBB or withoWd dtypida fARRIsERduAtR Dleprlaaionr ef er ence

: . d d hy| :
B M MR i L,

al leviati , ( or|
adni ni st eneas Jesquie Jemrntin githc diprastrd IR ;a@?‘?d\/@‘sP‘i‘?ﬁrFe’gﬁ‘gﬁg by §{g§¥’éf erably
pr es @it echngsheamplegr wacaingt i lsdlucihogens| ahalants, \WpodR/ BEOYElIEIET/ &LBERYe2029 19

Accor di nghppnoticB@nkiBNAE dn@ Bthdd Bstitcey bdheBafeciViadisvedee ut the adpréssangsi ti on whi ch
conprises at |east one conpound of formula (1) or a pharmaceutically

acceptable salt thereof and fornul ated for adm nistration.b

conveni entCFRAYES, or}ﬁlﬂfclﬂveeﬂ?fbﬂg i“f‘if‘gﬁgr t(ial? geghpat é’? ABOYIf, Irgury fwtﬁlﬁy?] @E‘éﬁt ed for
use in medrabraleiroken thrambemblolie stiekenhemerthagic nirokey egrebeah igchpwiencaehraly be 5
f or mgsat eghsbsPard, HyPEpIRBIniaPMBoxiaRNRES, peisiat aphgxiDtardinr #rephar naceut i cal |y
acceptable carriers or excipients. Thus conpounds of formula (1) may be

formul ateg for oral, buccal., parenteral, tqpi,cal i ncl udi 0 al mc and
nasal) d@Fdeeavow%%rf@re P epTRFOR orhfiR S St bt iR e FBRbRT,
adni ni st reattiopspltnfe theraefi fenusein theranyngpeRticules ip uma) medeing hr ough t he mout h or
nose). For oral adm nistration, the pharmaceutical conpositions may take
the f3y _mtﬁierehifs Qfso PrATERY %ﬁ fubad! a@ﬁet%t SHthCiaRsubehe mtgeemr&%pbuhdqgmmai onal t
means Wi armaceut.i acc XCi pi - agents
(e.g. pr e@e‘gﬁtﬁ%ﬁ?@%e tt“r:f@?'za%éég?glre gﬁt oqgégﬁi%ﬁ‘ﬁl%ﬁ&??}%ﬁ?pg%ﬁgn gfrsa @@%{fg'&oxypr opy!l

met hyl cel fonpssdeihe treatmeof cqnditigns medigtedly CRf-cr ocryst al I i ne cel | ul ose or
cal cium hydrogen phosphate); lubricants (e.g. nagnesium stearate, talc or

silica); gisniantagant furth& @pect there is provided a method for the treatment of a mammal,
35  including man, in particular in the treatment of condition mediated by CRF, comprising
administration of an effective amount of a compound of formula (I) or a pharmaceutically

acceptable salt or a solvate thereof.

It will be appreciated that reference to treatment is intended to include prophylaxis as well as
40  the alleviation of established symptoms.

Compounds of formula (I) may be administered as the raw chemical but the active ingredient

is preferably presented as a pharmaceutical formulation.



potato starch or sodiumstarch glycollate); or wetting agents (e.g. sodium
| auryl sul phate). The tablets may be coated by nethods well known in the
art. Liquwoopoggoes ati ons for oral admnistration may takectrlesokozaryof , for
exanpl e, solutions, syrups or suspensions, or they 20 may be presented as a
dry product for constitution with watgr or other suitable vehicle before
use. Such quui d preparati ons nmay be prepared by conventional neans with
phar maceuti ca cce abl e additives such agents (e.g.

orbi ot Agsindhedf GrOuEn s PURKE Loyt sORaran B aPEPS: of

enul si fyi hgstaglemompe@dgof fasmilehiDh ob e B?@&E@Cﬁl}“ca%ﬁc“éq@bléu%ﬂv oereed ad ' (e g.

al nond oi formalated foz adminBtratintby lanyataednidnt miutef Bebtcbmpesiteds e petfadileingi | s); and

preser vat %8S dgned for gse Nehdirdinedn BJrQ&YJr ‘hﬂm'ﬁly e LahaQah REnvehie®B B C aci d) .
The pr paé)at I Oﬂ? én a %nven%?na? glgt %Ir 951 ne o gl ﬁ?acut@X@chE%?ﬁdb]e c?tl‘r%psr ing and

sweet as approprra e ara nistration may
be sui tab?r)FXFIB}CPﬁﬁ{ ated to give cont roI | ed reI ease of the active conpound.
30 For buccal adm nistration the conposition nay take the formof tablets

or for mul gfRdeontpourde B BN A BB formdiBRd FONMPAY tiScadf pardiferdlNiopithl on may
be formul @ﬁc‘%ﬂ*{é&phﬂﬁﬁ@@%ﬁé AhsaBOMEDE S fetht Rfilirioh 45 in 3 TofbRGHIEH: OF

conti puou ect esented In unit
dosag® f eflmpigtrajion; }ﬁ‘“&ﬁlﬁtﬂ)‘ﬁ‘l Oéénsb&af‘?? ﬁ’mef ihr%bcﬁ" d’b‘f‘l‘}/lh?rﬁﬂg with an added
preservative. The conpositions may take such forns as suspensi ons,

sol ut i ONSF&or Winfistaton| the @hdrinaceuticl) tedipasitionsahiycthlesthe fmd ofifyr exemplaj n

formul at Ofaxleéggrnk%s UsCBre%§re§ qﬁlp@&x@ér{ﬁgmal Shadik | i 'ﬁgarﬂ{asgugéallyddc%ﬂﬁfb% ng
agents. acfive |

Alternativ n
const i t ut 5" ?%b’ﬁél%ﬁeﬁtﬁl(%g \Pé?ﬁ%{aﬁmsedqmalze yt?r‘f HOQNIE VIrog &ldfoﬁg f ee vvat er,
bef or'd usbydfmoéﬂﬁﬁﬁhbﬂ@élubfe)i filders fa/ractes %Spcﬁ’étaﬂw (6 ”al?séd’r 8o pi cal

admi ni st r Bjdrepen iphospheze)f mbricaofs (e.9i mignesiirs steameatal, orgdics); disotdgomts,(ejgessari es,

aer osol s chtatgrs&% &%oaumesya%oh @ ou@té), RPS@ttE ARshls egoscmilmi‘ﬂﬁuﬁyl amlg‘eﬁé)eans may,

for exa fornmul ate S.
02/ 088095 %'C‘FF dH0%0% @te ?”%ﬁ%g% mq[’a #‘e’y‘?ﬁai’ﬁ #lah%]:and%or gel Iing
agents. CRIRIpHFRton Mgy t%l‘dr?h%f%’f‘ro tPro‘"ﬁ‘a{“B ¢ 1% t’QS}% SYRBY OTHESREH At U%ed in a

steri2@® mmaylber presnted a4 &y iptdadse dorconsgbibrion with wWatsr pbﬁherwalgabbevem}erbafosq ed with
an aq_ueOU§seosucainhde@ae§@mﬁm nily ok p}eaarg@npe@ﬂvermbsm n@am wittplaRtacedically mor e
emul si fy' La%hméé afh ab Sis &dﬂ%edgé § %&G{t&'s?ﬁl g8k délvap,%m ng

wth an aaxdéeﬁsgatsi“%xﬁ%&t% BHAng ageiee RaF U sper s

f’ﬁ %oiaﬂé B?fba%lfoulsrﬁ"?]g °I&% sper si ng
agents, sfeabialniond g, atyeqste!ﬁ,, ethpl algsihpl @lff?gtw@@m:&ﬁtﬁhle eilsy A dresyvagent s. They
may 8&50 G HRthY1 @ pRope BB hytadybéenzoatéd of b@bic atigp TTheélprepdratidnemaysiendantin may al so
be formul gied AR K6k, QUIRAS hid MRSehE beAtS as PRPASEL OTi es or retention
enemas, e.g. contalning conventional suppository bases such as cocoa
butter or other glycerides. The conpounds of the_ invention may al so be

f or nul at eBreparatipas fr o;ﬁle@amatrﬁtmgnayslaséhltqbbn@ﬂn%e%@tww%ﬂ?ﬁ F%{?"isﬁﬂ% may be
adm ni st ethedctby compduadt ati on (for exanpl e subcutaneously or

i nt ragojscul arI y) or by i ntranuscul ar i njection. Thus, for exanple, the
conpounds fQ ic or
hydr ophobi %r bucfaei admms e#‘ Hw%g%r‘ﬁ? ’gmﬁ%eﬁnlglﬁgﬁ%gfﬁayegsﬁ@a@g@ﬁ%% e oil) or
i on exchaﬁ?j’éfe‘?tt9§?1r‘i%an“‘°(5f as sparingly soluble derivatives, for exanpl e, as
a sparingly soluble salt.

The compounds of the invention may be formulated for parenteral administration by bolus
35 injection or continuous infusion. Formulations for injection may be presented in unit dosage
form e.g. in ampoules or in multi-dose containers, with an added preservative. The

compositions may take such forms as suspensions, solutions or emulsions in oily or aqueous

vehicles, and may contain formulatory agents such as suspending, stabilising and/or

dispersing agents. Alternatively, the active ingredient may be in powder form for constitution
40  with a suitable vehicle, e.g. sterile pyrogen-free water, before use.

The compounds of the invention may be formulated for topical administration in the form of
ointments, creams, gels, lotions, pessaries, aerosols or drops (e.g. eye, ear or nose drops).
Ointments and creams may, for example, be formulated with an aqueous or oily base with the



20 For intranasal adm nistration, the conpounds of the invention may be
formul ated as solutions for admnistration via a suitable netered or
unitary deeedsssbte or alternatively as a powder m x w tRrca/Gaozozaibe
carrier for admnistration using a suitable delivery device. 25 A proposed
dose of the compounds of the inventiorpis 1 to about 1000ng per day. It
wll be appreciated that it may be necessary to make routine variations to
t he dosage,, dependi an the e and copdition of the patient and the
el oo b o R dndherhariE e afra R it Br A PO ien B P Akt

physi ci anmay besanafachiadiimm sterflqanagiess dgjee signlisedgomwonappend on the route of

adm ni stration and the particul ar conpound sel ected. 30 Thus for parenteral

admi ni st rﬁst;og@ma;{ HRd YIRS Fithiah hque¥Rict BlLY YasPnd WillliR GedeBI B0 Odntaln b about
er ab I o] m.nistration a daily dose

100 pre to 80 ng [ .day. r..oral ad

Wi 1 Bpt CalogE GBS YipS ey Fel, SO e 25 NS S ey anpLES
35 I n t hethickenipgaagnts: @colpnangagens) BEOPH MRE S8 foviatedi wigh an agusers quEIopi ng

poi nt s ( mgnedus\beseaalabmprisingechecm nwrGhikpeesmigaagentsnsabiliaipp agats,i soletnbsiiy e
uncor r ect gdnts ofNukpen &P eﬂis.ul"l%§n{agfaﬁ6%lﬁ@ngpreée&faﬁaé.ed spectra were nmeasured
on a FT-IR instrunent. Proton 40 Magnetic Resonance (1H NVR) spectra were
recorded at 400 MHz, chem cal shifts gr? repor.t.ed iaﬁ ppm downfield (d) from
veasi10 usEhe commonrdsrofdhe Svariea ey 2y o% famyleisd Jp dert s°°m§f’%b‘i“étsk}§’(%9),

doubl et s gugipgsitauaslirgetentivh atomiy, eigs cqndri)ing convpitional suppositepydrsestsych ep) or

mul ti pl et cédButter SFtHeRBlyedmideyrat hogr aphy was carried out over silica gel
(Merck AG Darnstaadt, Germany). The follow ng abbreviations are used in

text: EtQAc = eth cetate,. cHex = | ohexane, 02/ 08809

b caoo) BroaoRtls cEers Sl by B CHE It JEPCL PP SaS B e =

N, N - neactipg formulatipnsemay by pdmaiaisterqd divi igwpnepgn €phgtagmpinsibpraeoushher hanol |

Et 3N = t rinehrhydcalaily)eor byRAtramustilarf injeotiana daid, Coraexathple] Hie conipeidnda vy diteof ur an,

DI BAL- H=dir &4 k| 8 W¥nBiatdWiA QbR polyMAESHhiRS IRy bie HaRARY (o Rplel HVDS=

[ eni umhexanet Dyl st azanien i Gl &L 863 kbl hods| SVE Shrgieiogiaphy on
silica pl %t &5 SRS G Bl 2ERRY'E 9h OF 190 SEPHT TP 00% PARRY di°0S  sodi um
sul phat e; derivativeg, fonexpraple,ag a sReripgly bGP at ure. I nternediate 1

5- Al 1204, 6- di hydr oxy-2-net hyl -pyrim dine 10 Sodium (2 g) was added

po[t: IO_HWI B& iftfinaRNadmva o, Rk ddknboundt ofifie inVéhtien miizbe RAthSlAte& A ESUIMPAS ogoof_
metal lic : : chl o : m n.
of sti rri%ggér#en s%%gogﬁ%ﬁ %u[ltgtge %‘é%féaw‘}glé‘g‘?*{.”?t&é%%?‘ﬁ T e 8‘?‘%& angl &/‘{dgrmal onat e
(6 nL) wadiXatHarugteple ¢agder o5 admindiiration ysinga S&‘gge TFChESVHid the mi xture was
stirred at r.t. for 2 days. The reaction mxture was concentrated and then
neut r&y i z&Gropotdd dos¢rary doaipeahds YElthe Gtvettionds 86 ghout 10D0E pet dajl gt wil ebt ai n t he

title Cona) H:@Qe A7 H%Sne(:?esl/%{ﬁ:'}-L sk rbifine MR tibnsHo iR ,631 endinglond1 (DS,
s o 7 e olegpdiy

:2,)::?) ’ ﬁ/87(5 ringe: a]r'l f;fg;%% thg %lath]ﬁ?]'% ’rtlilfgggcgieéig%gg' \I;JQII bezdlt?rﬁat ly’at the (’:retlo'nl9 (s,

5- Al | y| - 4oftheljageridantoptysigian [9y [vpigrinagiagli Fie dosage will also depend on the route of
administration and the particular compound selected.

30  Thus for parenteral administration a daily dose will typically be in the range of 1 to about

100 mg, preferably 1 to 80 mg per day. For oral administration a daily dose will typically be

within the range 1 to 300 mg e.g. 1 to 100 mg.

EXAMPLES
35

In the Intermediates and Examples unless otherwise stated:

Melting points (m.p.) were determined on a Gallenkamp m.p. apparatus and are uncorrected.
All temperatures refers to °C. Infrared spectra were measured on a FT-IR instrument. Proton
40 Magnetic Resonance (1H-NMR) spectra were recorded at 400 MHz, chemical shifts are
reported in ppm downfield (d) from Me4Si, used as internal standard, and are assigned as
singlets (s), doublets (d), doublets of doublets (dd), triplets (t), quartets (q) or multiplets (m).
Column chromathography was carried out over silica gel (Merck AG Darmstaadt, Germany).
The following abbreviations are used in text: EtOAc = ethyl acetate, cHex = cyclohexane,



Internediate 1 (6.0 g) was m xed with POC1l3 (70 nL) and heated at refl ux
for 3 hr. The resulting solution was cooled to r.t. and poured slowy into
i ce/ wat erwQ®008s02y with vigorous stirring. The product weeTs#oeazRed wth
Et OAc (3x50 nL). The conbined organic extracts 25 were washed with
saturated NaHCO3 (60 nlL) and brine (4 nL), dried over anh. Na2SO4,
filtered and concentrated i n vacuo. The crude oil was purified by flash

chr omat ogr.ap i ca g title c oun (4 78 Q)
as a |ightH g:&él omﬁ’ﬁiﬂf’“’"’ﬁﬁ)ﬁ? ]?%QI_BCDCE e§‘e @g’&( ?‘& i thig% dg‘i 5.11
(dg, IH), DB’F@fI\UﬂidHS@H})yletb)’]@mﬂ(esMe@ﬁ) " miBargoky E)3N zozlefhv]amuzecﬂmﬁ

[ M4 C ] +, giffebroaciic | zmid;r THHi at et3hydmofikh,y DIBALH=aligbtyhmbigiupy hdriddj n- 4

gl‘]%‘ ( _2|_7 é g f ulﬂﬂe A byt '1ﬁﬁur9ﬁex2mé}h)qax§1|fgz9r 08T tebddetd hBB NO) N
mi nér Ver oxbeh?a\g@ati% ﬂ‘? hn%l rf: er tolanstogurtlon 8 1ch oveégtiﬁ)%%?/ﬁg 35 was
added. Th@dmﬂnhétewds(%éﬁf@ﬂtodpom@F‘?PGS@“F%r 3 hr and quenched with water

(20 mL). The product was extracted with ethyl acetate (2x20rL), dried over
anh. Na2Sp{.medsepncentrated in vacuo. The crude product was purified by

flash chr i h hlica OAc/cHex 4:96) to give the title
conpound £ 296 Hero;( ) nle 1. i E«; %)Cl g) 8 53 é\fj r‘# 7,40
(d, 119, g.dzuin((zw “@H)afideﬁ.@f“("%s,e 19 1 Me% 1 "1135 at 0% ugdes o Ateo 1y 3. 53
(m 2H), GnmSumiten OBH)ftalliN@xflllm,za)?Qtal‘B@mC ﬂmquchl@@g (8.4\6) 0&/20880 8BerPA@MiIGB02/ 02029
22 | nt er ge@iraig@hdprecipitated NaCl was filtered off. Diethyl-allyl-malonate (6 mL) was added to

(5-Allyl -%%{;u'uﬁ&n o@ﬁéz%kégxﬁqﬂ%@' @l{er}nﬁmi/é Jvas(s%m%a gt £h lf&rzo @%@;ﬁé&pam c

b1 (LT ves ety %ﬁtg bilioc oD eied BT & SRR o

The r%cttombtam!hc_uw_@t(ﬂﬂﬁehasétwm‘?ﬁd“# or 18 hr. The solution was

di | uted WNMR @¢Ef BMSOLE):r8L)1.6ar(bs, @KY,rsamst @d 11),t402HnOAR), (433¢1(m, 11H), . 2.9RE,

conmbi ned &QaRbE, gﬁ;racts were dried over anh. Na2SO4, filtered and
concentra 2‘2 g 3{10[?5 in vacuo. Flash chronmat ography of the crude
product (81" 8 tHex/ Et OAc 95:5) gave the title conpound (164 ny) as
a colorless oil. 10 NWVR ("H CDCl3): S 7.47 (d, 1H), 7.20 (dd, 1H, 7.17
(d, 129, Mtefeditg?2 111), 5.05(dd, 1H), 4.97 (dd, 1H), 3.52 (d, 2H), 2.58
(s, 3H), L1 6aichioalsbmsilginecn ) 1729 M5 (mz): 428 [MH+, 3CL; 372

[ Mt BU+Hn],e'rme ate [1 G H] o eéil\%t Eb% Inﬁ, eandr’ eated at rgflux f
6- Chl or o553 ] mitd;and heated o A or Soheny!
o coégreault%#unsw%?coeéééqrtAansoqomeg IR i geme o

CH2C12 ( Ostirtidg. dhel pOIdB@IWag Extracied weith E398ni(32$Q ml)5Fhdreombaned- 07®®Cf€(751?fa°150 m n.
Wien 28 | (B wadshedl wilty saniitel NeHO@d(cdisnine arifel (40aary dbedgvet @nh. 2a,STLC) , t he
reaction Hh%d*% efltlaleditin BNl Whigh owgeﬁn g bghﬁdéh WhicthatdbtabRoen for
20 min. T ec%i)g 0reactlon xture W%f7g’:1 11I\@ I—ﬁ.“(lis ng) and the
t enper at u S@"‘@vﬁgl & /)togb"e\%“m—éBmP—@—p EFRA "EGPETON 'was stirred for 3
hr at r.tNMR ¢Hy@RChhES. 8 (mud BN Sv5 (da, WHY, &rl 1 (dap 1H), 3.61 (dt, 2H), 2.67 (s, 3H).
MS (m/z): 202 [M]".2Cl; 167 [MH-CI]",1Cl.
30
Intermediate 3
(5-Allyl-6-chloro-2-methylpyrimidin-4-yl)-(2.4-dichlorophenyl)amine
A solution of 2,4-dichloroaniline (798 mg) in anh. THF (22 mL), under N,, was treated with
sodium hydride (95% in mineral oil, 393 mg) at 0°C for 15 min before intermediate 2 (1 g)
35  was added. The mixture was heated at reflux for 3 hr and quenched with water (20 mL). The
product was extracted with ethyl acetate (2x20mL), dried over anh. Na,SO, and concentrated
in vacuo. The crude product was purified by flash chromatography (silica gel, EtOAc/cHex
4:96) to give the title compound (725 mg) as a white solid.
NMR (‘H, CDCl3): 6 8.52 (d, 1H), 7.40 (d, 1H), 7.27 (dd, 1H), 7.21 (bs, 1H), 5.90 (m, 1H),
40  5.26 (m, 2H), 3.58 (m, 2H), 2.57 (s, 3H).
MS (m/z): 327 [M]’, 3CL.




m.) and extracted with CH2C12 (3x10 niL). The conbi ned organic extracts were
dried over anh. Na2SO4, filtered and concentrated to dryness in vacuo. The
crude prowoak/ossss purified 25 by flash chromat ography (si IPCaaGEpeI02029
cHex/ Et OAc 85/15) to give the title conpound (120 ng) as a white solid.
NVR ("H, CDCl3): 6 7.49 (d, 1H), 7.37yd, 11-1), 7.23 (dd, 1H), 3.93 (q,
2H), 3.05 (t, 2H), 2.59 (s, 311), 1.89 (bs, 1H), 1.45 (s, 9H). IR (nujol,
cm): 3430, 1717. 30 M5 (mz): 432 [WMH +, 3Cl; 454 [ MHNa] +, 332

[ MH Boc+l—ﬁmte—€%l"e$rred| ate 6 Met hanesul fon| c acid

2-{ 4- t er t EShAlfyd6ychh ‘ Priv 2.0 §RIDAD ag g

met hyl pyréstfgrdl n- 5- y} et hyl ester 35 To a sol ut| on of |nterrred| ate 5 (337

d r S | d
CHBSI nci‘?ﬁ%g&%ﬁf ilréerlmzaxate Al (146 1:mg) 'ﬁpgﬁ{ (ﬁ‘?Clzvt@ﬁ nﬁg ﬁgle % 3, (%é%r ) \a/‘\g.t or

(15 i3 ofpeeds pisie OViaP el db il e T AT
aqueous | spjusion wigssdidutedr a@be‘ﬁatw 19 mbiiend snmactest Wk EQAq H3%5) mL¥hEhec onbi ned
or gani ¢ exdnftaed Srsgic @xtravessieee divddt dver-idl N80 1fi)tered andecsbncenerateditolryress? SO4

filtered aﬂﬂc&OPﬁa{M@}%&gywﬂymﬁluede b ddtd s(mcu , BHORON WBS) patkithd ed by

flash chrgomat ogra siJ1ca Hex/Et c7 25) to glve thetltle
conpound Mﬁé&?{d %asfaé:(’]gﬁeSSOSNNR Ag é , , 1.34
(d, 10, FMR(Mn{Deky 3 2454, iH), 72014d, lé‘ 27417(@i ”%%—I% 75 ﬁ%lé{ ¢ 5(% ), 2.58 (s,
3H), 1.454.0%(ddOHY), 3.55(d, RHY, 2:58 %1 OH), VMl 45, 9BC1; 532 [ M+Na] +, 454 [ MH-t Bu+H] +,
410 [M—I—ng(hhj_l(,hm 02h988095 PCT/ GB02/ 02029 23 Internediate 7

Met hanesu I [ - I enyl am no

- 2- net hyl %{/rl {"din- [g’“@ ]3%1 %H%Wﬂetg%-ﬁe% ézgtggl}%{c?gﬂ internediate 6 (327
ng) in 20% TFA in CH2C12 (10 nmL) was stirred at r.t. for 2 hr. The sol vent
was rénoviernediatabuo and the residue was partitionned between Et QAc (10

m.) and sgtChleg.s-(BliGoRyefhvD-2mhdthylayrihitiine -1 Bi2er-dichierophes@parbaimied. ablle aqueous
| ayer was, gagted with EtOAc (3x10 nL), and the combi ned organic

extracts _J%A over an 2S n trated to dryness
in vacuo 090@8?’? @Pﬁ%‘%@#@%‘ﬁp‘b%&c 1 yZWELg% é@g)}fgl %f;ﬁvas OZO?IZ%P NI\/)IQ
'H, CDCL@g:h Batg-78% far 10|mip, Whenall the allzmyrm? ing hadydisappegyed Gacepndipgtp ,

4.56 20, 2HY), the3editBor mjxtidtivas BrsOBushed widihxygéh 6 then, wiBH)itrodes faérrﬁt)zrym 410
EM;] +h| 3Cto ’#\hejeg?lkcm;e%étmﬂ%l%?e \gas‘hdﬁzl‘ll M4BH, (56 fg) and tl[le temperature was allowed T

i chl or ophen [ o a
sol ution 8’1? X ?mdnﬁ}e SXb}mgb‘%f stlrr}(&i}:o? 351!7%& t.nrl_‘él'a? %ehrﬁ‘_qaed R{th @ qéﬂ)e
under N2, Narrcl ‘{XQB“?}GWHEFQZ lo(3x10 26‘) niF.comhined grganis W*\ﬁféé”eé‘i Hedey®r or 2 hr
at r.t.. deNsSOutfilzredwad comtentrateddo Wiynessvimvasuo.(The cmde padictexaspadfisd wi t h

et hyl2mcet, ﬂ@sw%&l&ogilabhy (3iiCa £ ElicVBED ALADB5OISY @ gice B tifl d@infowel @20hnged over
anh. Na2S jed and concentrated to dryness in vacuo. The crude

product YRSt 1:9%@5 a8 IAB0S S OB A ad e £5, o) SR Tl 75129

2.59 (s, 3H) 1.89 (bs, 1H), 1 45 (s, 9H).
IR (nujol, cm™): 3430, 1717.
30 MS (m/z): 432 [MH]", 3Cl; 454 [MH+Na]", 332 [MH-Boc+H]"

H
<

Intermediate 6
Methanesulfonic  acid  2-{4-tert-butoxycarbonyl-(2.4-dichlorophenyl)amino]-6-chloro-2-

methylpyrimidin-5-yl}ethyl ester
35 To a solution of intermediate 5 (337 mg) in anh. CH,Cl; (15 mL), at r.t, under N,, was added
Et;N (545u1) and CH;SO,Cl (120 pl). The reaction mixture was stirred at r.t. for 18 hr. Water
(15 mL) and EtOAc (15mL) were added, the phases were separated and the aqueous layer
was extracted with additional EtOAc (2x15 mL). The combined organic extracts were
washed with H,O (20 mL), dried over anh. Na,SO,, filtered and concentrated in vacuo. The
40  crude product was purified by flash chromatography (silica gel, cHex/EtOAc 75:25) to give
the title compound (327 mg) as a white foam.
NMR (‘H, CDCl;): 8 7.49 (d, 1H), 7.34 (d, 1H), 7.26 (m, 1H), 4.52 (t, 2H), 3.24 (t, 2H), 2.98
(s, 3H), 2.58 (s, 3H), 1.45 (s, 9H).
MS (m/z): 510 [MH]", 3Cl; 532 [MH+Na]", 454 [MH-tBu+H]", 410 [MH-Boc+H]"




NWVR ("H, CDC13): 8 7.51 (s, 1H), 7.33 (m 2H), 4.04 (t, 2H, 3.21 (t, 2H),

2.44 (s, 3H). M5 (mz): 313[MWH +, 3Cl 25 Internediate 9

(5- A11Y- 6wohbwossos2- et hyl pyri m di n-4-y1) - (2- br ono- 4-i sopr epylqreenyi2y am ne

A sol ution of 2-brono-4-isopropyl-aniline (422 nmg) in anh. THE (3 ni),

under N2, was treated with sodiumhyzride (80%in mneral oil, 90 ng) at

OC for 15 mn before 30 internediate 2 (400 ng) was added. The m xture was

heated to reflux for 3 hr and quenched wth water (10 nlL). The product was

extracted with ethyl acetate (2xl5nL) and dried over anh. Na2SO4. The

sol i ds welterfiedigteY ed and t he sol vent evapor at ed |n vacuo. The crude product

was puri f Methadpgulfdn&s haddr Arfadcbic R ' )

the tltle_ﬂe&ggppund (360 ng) as a clear 0|I 35 NI\/R( H, CDClS) S 8.37(d,
)

g4l @:@n? _%Fned % (3 g)d T%Qggc%i'hé rgg)\;('ag]jtl éh)f(?r 7'?“23):

(3r8n0 [Zﬂ_“ +hr The solyspt was, rﬁ’f‘%\‘eﬁé’ﬂ vagu andthg gesidue Was parti 1onned between EtOAc (10

(5- Al | yl - Ly ldosab-a3- Nei G Ol eridnthe laykrs-wepe kapanated 4Thesaspeap Jdyphensy | )
carbam ¢ @&daéted Rith EtONE Yix 189N anBah@cEiintidi RFan@f exitiaéte werddrtl @v& mB71 ng) in

anh. CH2 2 YxaCﬁq'ﬂ% (cat).
The r cﬁl] %Sbvifadﬁe)eda}rﬂr]eggen%dt o%ngﬁﬁéﬁgﬁ%%%oﬁ%ﬁm | uted with
vvatere(floasrﬁ’_})lteé "extracted with CH2C12 §3x15 m.). The conbi ned organic WO
02/ 088095NMBT('EBORCHR 02839 1t 183t +49c(Hls | Fer 44 dhsi &), G4 dhriH). 488266HD, fi | ter ed
and concepbg afad, 3.03 dr3es.61 sn3macuo. Fl ash  chromat ography of the crude

pr oduct (MSI(;,, Qﬁ)'\%[l—ﬂH% ¥ Et CAc 95: 5) gave the title conpound (295 ng) as
a colorless H 'CDC13): 8 7.49 (d, 111), 7.09 (m 2H), 5.63 (m

1H), 496 (dd 2H), 350 (d, 2H), 52.87 (m 1H), 2.60 (s, 3H), 1.43 (s,
oH), B2 € IR (nujol, cm): 1729. M5 (mz): 482 [MH +, 1Cl, 1Br.
I nter rTEdI &Chloidl 7-124-dichlorophenyl)-2-methyl-6.7-dihydro-5 H-pyrrolo[2,3-d] pyrimidine

(2- Brono- %h%&ﬁﬁ&pw, ale 71@2@ gp (romB- TRF (ocdhoywad dayéd) atzrtnahdreflmyrl mi di n-
4- yI | - Caﬁ @_@ CI o t‘@ %% %Z.% é?eﬁkﬁ[n/ﬂ%mnﬁ%p@hpgthntﬁ‘r { @?15.1.0 (293

in an

- 78C for ditrted W’th @9 Imlt)l‘?é‘ds"t"g?"t“?dnﬁl ll‘n?fhé} ?‘%ﬂtat‘h% g’%@p 19 daccor di ng
t o TLZD i norghiex ¢xEtaCAavei: Bied ovdranh. eI Q.ofiltergdcandroenagatatéd ﬁoserﬂeiiSus eckowi t h

oxygen 15TEN&huddisodust Whs plirifie® g Madhohrokthtdprdphy Tsilidalpel, cHOVE®ACERBS) @ i xt ure
was added 15?@'6‘%t1£9&n@ﬂd(1 §ehef 16 igERGIAt ure was allowed to warmup to 22C

T oe Soel (E; wac%le(a il o R 2 b “or gani ¢

extracts Wor(@/2yr 38iMBIedClanh. Na2SO4, filtered and concentrated to dryness
in vago. The crude product was purified by flash chromatography (silica
gel, cHex{ k¥ Gate 30 85: 15) to give the titIe conmpound (260 ng) as a clear

oi I NVR = ’lvl%ljbrg 2-methylmrr1mgcfj -4- H)(Z-bro -4 1g0ﬁronv|l_1|)héan)arq’112ne( dd, 1H), 3.84 (m

2H. 3. 024t solutlon of 2 -bromo-4-isopropyl-aniline (422 mg) in anh. THF (3 mL), under N,, was
treated with sodium hydride (80% in mineral oil, 90 mg) at 0°C for 15 min before

30 intermediate 2 (400 mg) was added. The mixture was heated to reflux for 3 hr and quenched

with water (10 mL). The product was extracted with ethyl acetate (2x15mL) and dried over

anh. Na,SO,. The solids were filtered and the solvent evaporated in vacuo. The crude product

was purified by flash chromatography (silica gel, EtOAc/cHex 1:99) to give the title

(.h-

compound (360 mg) as a clear oil.

35 NMR (‘H, CDCL): & 8.37(d, 1H), 7.41 (d,1H), 7.19 (dd, 1H), 7.14 (bs, 1H), 5.92 (m, 1H),
5.27-5.23 (m, 2H), 3.57 (m, 2H), 2.87 (m, 1H), 2.56 (s, 3H), 1.24 (d, 6H).
MS (m/z): 380 [MH]', 1Cl, 1Br.

Intermediate 10

40  (5-Allyl-6-chloro-2-methylpyrimidin-4-yl)-(2-bromo-4-isopropylphenyl) carbamic _acid tert-
butyl ester
To a solution of intermediate 9 (271 mg) in anh. CH,Cl, (2 mL), under N,, was added
(Boc),0 (218 mg) and DMAP (cat). The reaction was stirred at r.t. for 3 hr. The solution was
diluted with water (10 mL) and extracted with CH,Cl; (3x15 mL). The combined organic




2.88 (m 11-1) 2.61 (s, 311), 1.8 (bt, 1H), 1.45 (s, 9H)1.23 (d, 6H. IR
(nujol, cm): 1725, 1708. MS (nmlz): 486 [MH+, 1Cl, 1Br. 25 Internedi ate
12 Met hanwoukfgswwE aci d PCT/GB02/02029
2-[4-(2-brono-4-isopropyl phenyl am no) - 6- chl or o- 2- net hyl pyri m di n-
5-yllethyl ester To a solution of intarnmediate 11 (261 ng) in anh. CH2C12
(5 m), at r.t., under N2, was added 30 Et3N (3809I) and CH3SQ2C (84 ).

The reaction was stirred a ) for 18 hr. and

(Lot et aers Ao ovgmboNog0 (eih APAE O ST B IE s BT s
ext r act edchuprhdtogrztdhy toff the grudeippodpgt (fitksa1zsl, gHX/Etfide %MPY%&B%MBQHQG racts
vere dri eg9oupy as adalorlefaSO4, filtered and concentrated in vacuo. The

for 2hr HCLASPHEEP § TaPRELTE F bt ﬁ"zgﬁgé“f‘ﬁ’ B A ken up
in Et g?rﬁ a@n (ém’r‘aﬁ;@@%d and the | ayers were

separ at ed (Fh]@l aBUBO73% ayer was extract ed vmth Cl-12C12 (3x10 nl), and the
conbi ned MSr(g#ixi 482XH1dCE 1Bere dried over anh. Na2SO4, filtrated and
concentrated to dryness in vacuo to deliver the title conpound (231 ny) as

yeI | ow so H, CDC13): S 8.24 (d, 11-1), 7.45 (d, 111), 7.32 (bs,
722—{—6!85:—%?-6—{ 9! H, 2.55 (s,

319 W GoiRpmediseporyipher 6ol b2 pefyiprinigind-yi,

I nter rredl acd efl- ent - |sopr opyI phenyl) 4- chI oro 2- rret hyl - 6

7- di hydr 0ASbuREDb O Rriieddked YU {203 eigh e R OR/QSAGHAL PG CIBOY 02020) w5 To a
3%:? ! &2 920 %Eétgég}fg' AL ?8°é2fo( %gjmﬂg)WH a@lnEie sﬂ?ﬁx% fhatthidi Hﬁsdl%g\gagedsff r ; e:j
for 2 hr &f° ‘%‘ﬁeﬂfﬁ §ﬁc \Zéi ty feattion ’W‘tPﬁ’ Wtfg%} ‘gj@?dﬂ Y& ext ract ed
wi t h B Opend(thsn with nitrygen Tord 0 min s theepolsd geeption raixturgwasad «(@m@ver anh.
Na2SO4, f hdditee RepaBireoa alowddad edrmh op G227 The Solutionwess stirred el rande. pr oduct

\é\?\slep%lefltrﬁf J?Mlow»@a%mﬂﬁ{aamtvggéra(ﬁbxnﬂ)%h'eﬁﬁ‘ac%lw1tK:U?IX¢ Q?@mLZO %l THO) tO
1

7.52(d, 1 bm?edg)gg }%%Ql}@lg‘}s wee ggg o[ver aél V\Qaz.gﬁ gﬂfr{s&i ﬁ\_‘%onc trgid

2.43
(s, 3H), i @euq dhe gnie piogct maiyunfeéep/ shy chremeatography itiopgge]. cHEY RIS cat e 14
(5- Al20/1 - B5:t9)ltogioe the mié tonpound 6@ mg) as-ayclepe ¢iR, 4- bi s-tri fl uor onet hyl phenyl ) am

ine A SONMR on, ebcRy.4s bias -4 ith) wes eiyetihyi rza(aalumez 8563 2), B.02@M), THE (4

m), at t hydride (80% in m neral
oil, 111 2%?( U@@Zq Bgéwags(b{ E}?glﬁﬁt(%\?ﬁgdﬁ (500 ng) was then added,
the mxtu WéCWetha t1d08-ef | ux for 3 hr and guenched with water (10 m_)

The aqueol (méyes8adEIEXCHLABred with Et OAc (3x 15nL). The combined organic
extragg s were dried over anh. Na2SO4, the solids were filtered and the

sol vent eya ‘Iieqlzl n vacuo. The crude product was purified by flash
Egggmn;;) ga(g: nX i Cad Zgl% (2-b|r5(;[m%6\ {sgnHrgr)J(vlé'lenyq‘)imm(% égcl}{orot}met \}hgvlrl?m lorrpound

5-yljethyl ester
To a solution of intermediate 11 (261 mg) in anh. CH,Cl, (5 mL), at r.t., under N,, was added

30  Et;N (380ul) and CH;SO,Cl (84 pl). The reaction was stirred at r.t. for 18 hr. Water (15 mL)
and CH,Cl, (15mL) were added, the phases were separated and the aqueous layer was
extracted with additional CH,Cl, (2x15 mL). The combined organic extracts were dried over
anh. Na,SO,, filtered and concentrated in vacuo. The residue was dissolved in 20% TFA in
CH,Cl, (2mL) and was stirred at r.t. for 2 hr. The solvent was removed in vacuo and the

35  residue was taken up in EtOAc (10 mL) and saturated NaHCO; (10 mL), and the layers were
separated. The aqueous layer was extracted with CH,Cl, (3x10 mL), and the combined
organic extracts were dried over anh. Na,SO,, filtrated and concentrated to dryness in vacuo
to deliver the title compound (231 mg) as yellow solid.

NMR (‘H, CDCl,): & 8.24 (d, 1H), 7.45 (d, 1H), 7.32 (bs, 1H), 7.22 (dd, 1H), 4.52 (t, 2H),

40  3.25(t, 2H), 2.99(s, 3H), 2.55 (s, 3H), 2.89 (m, 1H), 1.25 (d, 6H).

MS (m/z): 462 [MH]', 1Cl, 1Br.

Intermediate 13

7-(2-Bromo-4-isopropylphenyl)-4-chloro-2-methyl-6,7-dihydro-5S H-




20 NV\R ('H, CDC13): S 8.55 (d, 1H), 7.88 (bs, 1H), 7.83 (bd, 1H), 7.19 (bs,
1H), 5.92 (m 1H, 5.27 (m 1H, 5.17 (m 1H), 3.56 (m 2H), 2.58 (s, 3H.
M5 (nfz) :wB8/0Bdub§ +. Internediate 15 25 PCT/GB02/02029

(5-Allyl-6-chloro-2-nmethyl pyrimdin-4-yl)-(2,4-bis-trifluoronethyl phenyl)-c
arbamc acid tert-bu | ester To a sopaution of internediate 14 (435 ng) in
anh. CH2C12 (3 ni), under at r.t., was added (Boc)20 (336 ng) and DVAP

(cat). The reacti on was sol uti o
diluted Wi®RS ‘e‘r"f%@%—a#d&eﬁ?@d‘&?’e}blﬁlz (ﬁ rﬁgdiﬁ? ?%Qigt Tfe P2 gleﬂlu\gacorrbl ned
organi ¢ SUaIéXBQ"/éemserwlb 23ring)d Thy eqactignhmixigso 9@ stifredetos 3| hrda aREE-eTHe | t er ed
and the sgllupatwasagingsdapith avae (10omiy ynd sstrdcredvaithi EtOA ggnlschlpnEieogr aphy

of the crygdg, &ﬁ%ﬂgalﬁ]fc ekifdct slvce?e &?Ad,oveh%ﬁ/@z%c ﬁuaféd d &ayeeuatb@mtd&dee conpound
as a yellow OIIT c ”B) ctws '?ke gD%%%gchro tgrap, %Sl el, g%ﬁpd 111),
7.55 | gq»j;”"“qs %Tﬂﬁ Dl VB hurtfeq & ’%a‘igé(h 11‘191) 4!

2.50 (s, 0) ta gie the gtle egmpourgl{1HFm gihite golid) - 1726, NS (mz): 496 [M—|]+
440 [ M+ t BMRH'H; CI3O): [5NES2BOTH)]7-24 (ml 2H)e4 AR dj 2H)e3.1%(t, 2H), 2.91 (m, 1H), 2.43

(2, 4- Bi s- {5 41h), u9s @yetijy! phenyl) - f 6- chl or o- 5- (2- hydr oxyet hyl

- 2- et hyl r( d ggHﬁ;%Cl f9 carbami c acid tert-butyl ester A solution of

i nteredi ate _ZLZ inoanh. CH2CI 2 (9 nL) and CH3COH (1 nL) was

ozoni Z2&d (59 h" at -78C for 20 min. Wen all the starting material had

di sappearhxtt_é_dmcz_bftdl ng to TLC in cHex/ EtOAc 7:3), the reaction mxture was
first fl ughguylichibroxy@elpyandid-den-(u-bh-thilicraaahyiflenylbmien. To the cool ed
react | on FiothilhoM e R0d DAAER o bl (588he WO A0 6T/ CBARA 42029 26
and the te erathrehvvao?‘ 2“¥\E &g vvarmu l\ﬁé 8‘%{% ﬁg was stirred
for 1,5 hpayfreatgd gvith § g n(8l7e 1y oup tcH e‘f“g)(ib Tantl ¥t r act ed
wi t h GH2Cinterngdiata @ (§00 mey s thes radietle theomighing ovag keatedctosreflier éorc?r hegndover anh.
Na2SO4, t eenciet mdth waed €10fl) Ehedhuand ldyliewassatracdit widvBOAc {82 thnily. Theyness in
Valcuo theo il Cor P Q:dék@rractmrep&l{e'dfdv%dam Nalstihine s6iMsonat qgtele@gxd g | ca
gel, cHex sol i

AR (1 e ikl bgadol Prdgijoc Sbosft iR G g ?ﬁya*%smglaawmhy CLE

(m 2H). eeldifo (\e/gHex 4109 to give the title ¢ 260 mghasabiawmgil. 1 41" (s, 9H). IR
(nuj @0 cNMR (H7QBCLYL6B2S5 (4. HYS. §bs,)H) 5088 quﬂl), 7.40¢Gs] Wk §.Bute] 1H), 400

[ M+ Boc+Hp 37 mllmesrmﬂi atige 356 (etihanssy! fpni ¢ acid

2-[4-(2, 41\@' S %; +orret hyl phenyl am no) 6- chl or o- 2- net hyl -

pyrim din- (yZJB Ster 15 To a solution of internediate 16 (385 ng) in
anh. CH2Cl12 (5 m_) at r.t, under N2, were added Et3N (540 |I) and CH3SQ2C1
(120 1). Ttmmedigteds on was stirred at r.t. for 18 hr. Vater (15 nlL) and
CH2C125 ( 15aAllyl\sahRragdartyBRamidied phasesiswelerandmlsierd)-caftniagquenids | ayer
was ex”%?;tb%gl)é\é dh CH2C12 (2x15 m.). The conbined extracts were dried over

anh.  Na2 oa solutlon o? mtermgdlz];t{e Ili ?43? g?ln an¥1 F&{ %?l(g %55 unger ,r a%t ?dw:!tsnadXe cuo.

(Boc),0 (336 mg) and DMAP (cat). The reaction was stirred at r.t. for 40 hr. The solution
was diluted with water (10 mL) and extracted with EtOAc (3x15 mL). The combined organic
30  extracts were dried over anh. Na,SO,, the solids were filtered and the solvent was evaporated
to dryness in vacuo. Flash chromatography of the crude product (silica gel, cHex/EtOAc
96:4) gave the title compound as a yellow oil (460 mg).
NMR ('H, CDCl,): & 7.96 (s, 1H), 7.83 (d, 1H), 7.55 (d, 1H), 5.90 (m, 1H), 5.18 (dd, 1H),
5.13 (d, 1H), 3.56 (m, 2H), 2.50 (s, 3H), 1.41 (s, 9H).
35 IR (nujol, cm™): 1726.
MS (m/z): 496 [MH]'; 440 [MH-tBu+H]"; 396 [MH-BOC+H]".

Intermediate 16
(2.4-Bis-trifluoromethylphenyl)-[6-chloro-5-(2-hydroxyethyl)-2-methylpyrimidin-4-yl]-

40  carbamic acid tert-butyl ester
A solution of intermediate 15 (460 mg) in anh. CH,Cl; (9 mL) and CH;0H (1 mL) was
ozonized (5g.h’') at -78°C for 20 min. When all the starting material had disappeared
(according to TLC in cHex/EtOAc 7:3), the reaction mixture was first flushed with oxygen
and then with nitrogen for 5 min. To the cooled reaction mixture was added NaBH, (137 mg)




20 A solution of the crude product in 20% TFA/ CH2C12 (4nmL) was stirred at
r.t. for 2 hr. The solvent was renoved in vacuo and the residue was

redi ssol vwao oznsdapDAc (10 nml) and saturated NaHCO3 (10 nipCTiBD2pbESES Wer e
separated and the aqueous |ayer was extracted EtOAc (3x10 nmiL). The

conbi ned organic extracts were dried @ver anh. Na2SO4, the solids were
filtered and the sol vent evaporat ed to dryness in vacuo to deli ver t he

t|tIe co upd as 25 a | | ow solid 9 09 (bs,
1H), gB.‘()i etp m})eraigreoﬁas owg( wati'm.}la g%cnll{zgte SOEM;B ﬁsnr%l éS %a (t, 2H).
3.15 (s @It was fign diluted Hylth watey (8C1B) ar&ﬂﬁ)ytractt@&eth GH:ER (Gt i)z The
478[ MH| +. codibinet topganiedixahets B8re7dr{ed over anh. Na,SO,, the solids were filtered and the
4-Bi s-trifhypr Q%Bﬂyédptbe%&ss%p hh&ko0 18z "BLEY Ipr&iude HabyiikiBe® HyPYIRdHO! Of 2, 3-d

\}Vasp)a/tédedc %{?at?gr?p%y%m c& é; EEQJ/E% %ﬁﬁ% é% ﬁtejt le(c§ cﬂﬂ ab %Bﬁ@%hd? (8 m-)

reaction lﬁg)(ture was stirred for 2 hr at 60C. It was then diluted vmth
wat er ( 10NMR) ('BneD@k) BAI6ebs, WH), [1.88t(@hd Hy, Zx7#3d ), 4.Thé.0& énbihed0bftdani ¢

extracts yp)r@@i(slgql) Q\ze(bsan{) 1&@@5@1) the solids were filtered and the
sol vent e ?‘tcx% ng yfess in vacuo. The crude product was purified by

flash chro . /Et OAc. 90: 10) to give the title
compdhd ¥ ( a 464@‘?%%??65] ‘%ﬁt‘{lﬁﬁ’ gﬂf CDC13): 6 8.04 (s, 1H),
7.93 (s, 1H), 753(d 1H), 4.00 (t, 2H), 324(t 2H), 2.42 (s, 3H. MB
(mz): 3 Bierhddifite171 C. WO 02/ 088095 PCT/ GB02/ 02029 27_ I nternedi ate 19
(5-Alyl l@fﬁlé‘tlneg 1Rt TELBU1PY b ﬁ-ﬁsﬁlﬂﬂo}on(egh Syl phenyl

)am ne A SOl.UTIO -C - uor onmet hy ngy in anh.
THE (4 WL%MBMM treated vvlth sodi um h;/dr i de (80%| n nineral oil,
111 i afo a®ltion of miomnediate 16,385 me) Wragh EHCR(E M), abtioundgy Nugeregdéedd. The

m xt ure WeisN list jdylatdoCH S0, Cix(120p]).3THerreation gaestirddt r.wiferhl Sviat Bhatet (10 L) . The
pr OdUCE V\@E ﬁ%ﬁtém@tm’sm WerEL &R afBihe PRITLY werl sépRFhtc@V Ehe @ﬂéous 1dye k4 and
concentra i or y.

chr omat ogrgr spedwi tﬁ@hoglé g ??nléd%& cf’ %8& Fo‘%%gt)s%gé %rlke?gw%}haemtlﬁtassg“’é}gnpound
(401 ng) 1e1 ?qaé*déltﬂSP entiRKARCTALM 7 KA 3) . S 8.80 (d, 1H), 7.67 (d, 1H),

7. 57 200d, Akblutiorof4the lods proffct ITEZQ?QTEMCH]:Q}z (4mBYw8, itred 206 fon2 lzHfhe 3. 62 (m
2H) , 2. 625dfvent D renddoed ™ Zdcuo I6@ theMidkitiue B&sl redissélve) meBiOace(180nl) and

§§afdb;¥1' Cgagtt L ﬂgﬁt)pﬁf 'pgtéstqge {rteéf sxga}atéd%nﬁ*tteoarqq & tggytlf tm&ete%dhyl phenyl

t 9 400
my) in anROASH omblpRdeGraas e"\%ﬁ“és g'gr&u %82 5 %36 Erg)

and DVAP yeatfijtered ped ﬂxea@vqnbwamste@tqdmees #vaguotto tlmer eelﬁ e camun%eﬂ ution
vas i ut ggeloitsblid@eigf.10 mL) and extracted with EtCAc (3x15 mi). The
conbi ned LY 86109 (Werr®, 82 &d 1Y 8109 &) ), Merd §4 1) 4.1¢ € e, 32
concent ra g}%ﬁ_ﬂ f19 (s 3H)

IR (CDCI;, cm™): 1346, 1177

MS (m/z): 478[MH]".

30
Intermediate 18
7-(2,4-Bis-trifluoromethylphenyl)-4-chloro-2-methyl-6,7-dihydro-5 H-pyrrolo[2,3-d]-
pyrimidine
To a solution of intermediate 17 (320mg) in anh. THF (8 mL) was added, at r.t., under N,

35  NaH (80% mineral oil, 30 mg). The reaction mixture was stirred for 2 hr at 60°C. It was then
diluted with water (10 mL) and extracted with EtOAc (2x15 mL). The combined organic
extracts were dried over anh. Na,SO,, the solids were filtered and the solvent evaporated to
dryness in vacuo. The crude product was purified by flash chromatography (silica gel,
cHex/EtOAc 90:10) to give the title compound as a white solid (154 mg).

40 NMR (‘H, CDCl,): & 8.04 (s, 1H), 7.93 (s, 1H), 7.53 (d, 1H), 4.00 (t, 2H), 3.24 (t, 2H), 2.42
(s, 3H).
MS (m/z): 381[MH]", 1CL.




20 in vacuo. Flash chromatography of the crude product (silica gel,

cHex/ Et OAc 95/5) gave the title conpound (462 ng) as a colorless oil. NWR
("H, CDCMD:0288809¥4 (d, 1H), 7.49 (dd, 1H), 7.36 (d, 1H), PET/BoeHR0221-1),
5.05-4.93 (m 2H), 3.53 (d, 211), 2.60 (s, 3H), 1.46 (s, 9H. IR (nujol,
cm): 1723. 25 M5 (mz): 462 [MVH + 2CY; 406 [ VHtBu+H +;, 362 [ MH BOC+H] +.

I nternedi ate 21

| 6- Chl or o- 5- (2- hydr oxyet hyl ) - 2- met hyl pyrim di n-4-yl|-(2-chloro-4-trifluorom
et hyl phen%ﬂ‘%“—%ﬁ?—é%m c acid tert- butyI ester 30 A sol ution of internediate
20 (462 (LA 6 : PR ylphgnyldaining 5¢. h7' ) at
-78C for RQOMI&'! oﬂﬂlﬁﬂbr&hltrlﬂﬁlﬁorﬂdtlhﬂa{nllméI’(48ﬂr@l)ﬁﬁ‘arhﬁd'HGl(Sampaimﬂ&d\lz( ascor di ng

t gngLC ' J@e&f{tﬁt Sgﬁ 7hy%)1de s lﬁ%aéranmm KU weged 'erSIeSaH[uf'ggﬁfL ;/(wt t pe
was a ﬁ g‘?‘{gﬂ ef@%@r%&?@e%ﬁ%"l 8{/\;3 ?n erﬁ'up to
22C. The ’yﬁh ireaten f10vend)-s hernredycf Hes gxtmctgd vath EtOAc (Gx t15mks ds5sd oMerangi | ut ed

wi t h wat eNaSDDarlchneentlatekinnaatoeThenride prbier Yas(iBixified by flash Themetoptapined
or gani ¢ ezgmcagasEmc@ng b: @g (OYRE RRe DS (40f isssrmh@rseh&oncent rated to

dryness i ogr aphy
(silica gW@ﬁeCPE{’ ?9’}‘?& 1¥YZ ﬁ%dé 1ItHIF)‘e conpound ?%gﬁ”ﬁf) as a
whi t eGor $4l -SQW(HW%&@V }(d, 11-1), 7.57 (d, 1H), 7.51 (dd,

1H), 3. 95MSrn/22H)62 [BIHI5 2., 2H) 40 2.59 (s, 3H), 1.85 (bs, 1H), 1.46 (s,
9H). JR (nujol, cm): 1718, 1672. M5 (mz): 466 [MH +; 410 [ MHtBu+H +; 366
[ NM Boc+ 88095 PCT/ (GB02/ 02029 28 Internediate 22

Met haneSllﬂﬂggtTn\QrTQi Q@/z@ .

2-[ 4- chl ofpAlY gthyloy Hagramy =

pyri mai n_B_WLDA_a@xyI ester To a sol ution of i nt er rredl ate 21 (344 ng) in
anh. CH2Ct2 a(éz_alulﬁbﬂ of aiterfnediate URAQ00 NZ) in\@th. el (3 MU Gidef N1 5vds)addsid

CH3S2Cl ‘gﬁ% &ﬁ -Ehg i ﬁ@?&d&ﬁwﬁﬁ c§t§ i 'f}{eergac%t)n kvab stice& at]ra Rt 3 Wargr (15

Aaeous o ST e AR 2858 GERTRE) R ¢

aqueous | &
conbi ned m@mﬁ@@%%&@%@ Wise é“‘iﬂquvé@nhow%;ﬁo«a difteredandon Cenfr Ated ordaesshd

conc ezl r atr@cid Flastcehvomatogsaphy bf tha cofle produa idilidargel] cBeX/EiOAcBO%) g4va then CH2C12
(4 M) wagysStdnt @rga(agzﬁlg)tasagggﬂgssbn The 10 sol vent was renoved in vacuo
and the rﬁ@l S i ( mS HCCB (10
m.), and ﬁy&ﬁébfl\é ‘?4@ t74§]((%l'he g({’ﬁggﬂf?)l gggei ﬁ&s) a"%?g%:t ed wth

Et OAc (3x2B).A¢y (d, &Héiztﬁﬁés SH r%éﬂ 98-gani c extracts were dried over anh.
Na2SO4, 1R (mupheoh' and2&oncentrated to dryness in vacuo to deliver the title

compaed \l@R/y0d62aqME* 201¢ldoemEABL-AH] 1352 MMR-BOEHHICDC13) : 6 8.68 (d, 1H),
7.70 (s, 1H), 7.65 (bs, 1H), 7.58 (d, 1H), 4.55 (t, 2H), 3.27 (t, 2H),
2.99 (s, 3 , .61 (s, 3H. IR (CDC13i cm): 1323, 1177. M (nlz): 444
[NM +. 20 1 ate 23

[ 6 Chloro-5-(2-hydroxyethyl)-2-methylpyrimidin-4-y1]-(2-chloro-4-trifluoromethylphenyl)-

carbamic acid tert-butyl ester
30 A solution of intermediate 20 (462 mg) in CH,Cl, (9 mL) and CH;0H (1 mL) was ozonized
(5g.h") at —=78°C for 20 min. When all the allyl pyrimidine had disappeared (according to
TLC in cHex/EtOAc 7:3), the reaction mixture was first flushed with oxygen and then with
nitrogen for 5 min. To the cooled reaction mixture was added NaBH, (148 mg) and the
temperature was allowed to warm up to 22°C. The solution was stirred for 1.5 hr atr.t.. It was
35  then diluted with water (10 mL) and extracted with CH,Cl, (3x10 mL). The combined
organic extracts were dried over anh. Na,SO,, filtered and concentrated to dryness in vacuo.
The crude product was purified by flash chromatography (silica gel, cHex/EtOAc 90:10) to
give the title compound (344 mg) as a white solid.
NMR ('H, CDCL): 8 7.75 (d, 1H), 7.57 (d, 1H), 7.51 (dd, 1H), 3.95 (m, 2H), 3.05 (t, 2H),
40  2.59 (s, 3H), 1.85 (bs, 1H), 1.46 (s, 9H).
IR (nujol, cm™): 1718, 1672.
MS (m/z): 466 [MH]"; 410 [MH-tBu+H]"; 366 [MH-Boc+H]"

arbam ic _acid




4-Chl oro-7-(2-chl oro-4-trifluoronethyl phenyl

-2-nmet hyl -6, 7-di hydro-5H pyrrol o[ 2, 3- d]pyrimdine To a sol ution of

i nt er mediwo®288800810 ng) in anh. THE (8 nlL) was added, at PCTiGRo202ider N2,
NaH (80% mi neral oil, 32 ng). The reaction was stirred for 2 hr at 60C. The
solution was 25 diluted with water (280 nlL) and extracted with Et OAc (2x15
m.). The conbi ned organic extracts were dried over anh. Na2SO4, filtered

and conceEtrat Edt %g dryness in vacuo. The crude product was purified by

flash chr y(S|I|ca gel , cHex/EtOAc 90:10) to give thetltle
Corrpound Memanosgionits  ACKA i p-( 2-ZOIONIR UO CIIPpRgnylaqiry - ]_H)
7.62-7. SSledlaﬂﬂl]emynek@t 2H) 3. 24 (t, 2H) 2.46 (s, 3H) M5 (mlz): 347

[ MH +, 317%,} M’llgdn"bf intdHnBdine d'l n{ S Colan itmt”unﬁer N,, was added

(2- oxqet hyl ri | ch o c

but y %Estfétef*ﬁ% ’E’fm e 11‘# ﬂ*e 1kl Wﬁ'g%%%%’ LA 8O ES 2

ozoni zed 15 m"‘ﬁeﬁr en1 ﬁwa’lelseﬁaﬁ’éedaz}“fi;ﬂl‘e W?Wﬁ#ﬁ%e had
di sappear egh c(xiﬁh@d thlhexldntemsltGI@ﬁ?lzrfﬂxltSuﬂe) Whescombined orgahigsheertawery dosd/gen and
then w t howt idhO88SOL ATlter2@ afid dbnceh@rated s vaol. ed reaction m xture was added

(CHB)ZS ( éjgn o @ﬂﬁeI) ?;\g:edfﬁﬁ gaﬁ,um mzé (@}«]\ﬁci vJant A P 52 192fhe The

sol ut Irre ol ven he, ved in vacuo
and t PSR Syl it e (BTG B8 RSB GBI O B Pk gel
cHex/ Et OA@umaecsNaH(B@s 18 mJi)yandtthpelaydrs Were serarateduliee {AREDIS haypr wap %stramdt e solid.
NVR (' H, ®RCEDAC 8x90 b)) (sd tAdombined7organtc/expedtel wedeHiried 7ovér 4nh. 318,0dd+dd,

1H), 7. A7 ertiland( @ibbnerdtd to &yﬁe’% (rﬁvac%’&o de%véﬁthé Sitle 3bthpouhd %?‘10(19@) asgaH) WO
02/ 088095 PCT/ 2/ 02029 29 nu1 o _—ITZQ_?VS_( 0 [ ME] +,
3C1; 452 {FRRRATS:, 330 y@

[6- CHi%or o @Hr!%@‘ﬁl@x§§16r3§4)lfl)a7 t(wﬁquwﬂilﬁlalﬁgﬁ(jia-l(ﬂé,,ﬁi%ﬁtéﬁﬁ)o%%?phenw)ca
rbam c ac(t,cﬂH)IZa?Q(—sblH)yI 619651&1{) To a stirred suspension of (nethoxy-nethyl)
tri phenylﬁgéﬁjﬁ] pizde (198 ng) in 3 nL of dry THE was added, at
0C, under 6M in hexane (2.8 eq) dropwi se. The m xture was
allowed tO {"l ‘mn before a solution of internediate 24 (83 ng) in
dry 10 THE (I nL) vvas added. The reaction mxture was allowed to warm sl owy
to r.20 amkrhediste2¥tirring for 3 hr. The nmixture was quenched with water (5
M) and exChred B0-wHldrB-4kti NG orhdMylpenyll-2-melHyR6 G AilytiideH-pyrbdd]2.8- €Xtracts were
dried ove(%ﬁ_@;rlj a2S04, filtered and concentrated to dryness i n vacuo. The
crude pro urifi chr h Hex/ Et QAc
Cr e B ORI o Bkt 05D RICTROR AP e 14,50 T

CDC13): 8N#H 680% mireral il, 32Hpg). ?hezeacpowae dlérred, for 2 hn at)60°@_ Brp- sslutw ves | H,

Jt, argb 13#iftedatd watdz {10 #AL P BrddexBrictédrwith HtOA¢ #2x15 hlb)z The d@nthibdd) grgddic55- 3. 37
(d, 2H), 3B0s wdré*@ded: ovdHinh, KXY, 2fifeFed $nd Dentrdte® B (Smes? ' vad¥p. THE 2) © 458

[ZIE\S/H] i 3C1rhde proéu'v{_H- was Aurfﬁeé gy ﬂL hromato'éq'aphy ?s5hca [gl\{'_'f:lgoxc/\f:'-tHIAc 90218) !ongtn?er medi at e
j 6- Chl or othetifleeomnounl (137 ebasropye sk i mi di n- 4-yI ] - (2, 4- di chl or ophenyl ) car ba
mc acid tert-
30 NMR ('H, CDCLy): 8 7.77 (m, 1H), 7.62-7.55 (m, 2H), 4.11 (t, 2H), 3.24 (t, 2H), 2.46 (s, 3H).
MS (m/z): 347 [MH]*, 312 [M-CI]".

Intermediate 24
[6-Chloro-2-methyl-5-(2-oxoethy])-pyrimidin-4-y1]-(2.4-dichlorophenyl)carbamic _acid-tert-
35  butyl ester
A solution of intermediate 4 (300 mg) in CH,Cl, (10 mL) was ozonized (5g.h™) at —78°C for
10 min. When all the allyl pyrimidine had disappeared (TLC), the reaction mixture was first
flushed with oxygen and then with nitrogen for 20 min. To the cooled reaction mixture was
added (CH,),S (256 ul) and the temperature was allowed to warm up to 22°C. The solution
40  was stirred for 18 hr at r.t.. The solvent was removed in vacuo and the crude product was
purified by flash chromatography (silica gel, cHex/EtOAc 18.5:1.5) to give the title
compound (250 mg) as a white solid.
NMR ('H, CDCly): 6 9.59 (s, 1H), 7.77+7.57 (d+d, 1H), 7.47+7.37 (dd+dd, 1H), 7.47+7.41
(d+d, 1H), 3.83 (s, 2H), 2.46 (s, 3H), 1.33 (bs, 9H).




butyl ester Internediate 25 (39 ng) was stirred at r.t. with 4 nL of 4:1
THE- 2N HCl for 78 hr. The mxture was then diluted with H20 (4 nL) and
extract edwoiothsdapOAc (4x5 nL). The 25 conbi ned organi c epCraBoz/oeee dried
over anh. Na2SO4, filtered and concentrated to dryness in vacuo. The crude
product was purified by flash chromatpgraphy (silica gel, cHex/EtOAc 19:1)
to give the title conpound (26 ng) as a white solid. NVR ('H CDCl3): S
9.83 (s, 111), . 7. 45 (73 1H) 7 3-7.2 (d/dd, 2H) 3.00 (m 2H), 2.92 (m
oH), 2. 551K @uiohey ) 11749 ( . 30 NB in12 444 NH| +, 30; 466[ MH+Na] +,
344[ MH BoMSHjnz): 43r€>t[éﬁﬁeépéit4é2 EMH+Na]", 330 [MH-Boc+H]"

[ 6- Chl or 0- 5- ( 3- hydr oxypropyl )-2-nmet hyl | pyri mdin-4-yl]-(2,4-di chl orophenyl)

car bam c ééérqdlgngﬁg butyl ester 35 To a solution of internediate 26 (21ng)

in an ) r. pmd qer N2. wa .u. B c(a%aml%) acme

react
and the r&é&ﬁ&é—%@s r edi ssol ved in EtOAc (10 rrL)/H20 (10 rrL) and the

| ayers weTea stirghsuapeasion dhemettgpug-methyl)ayiprenylplsosphaniuac ¢hdetidai (@98 BE)OAS (3x10
m), and hperaRMiNGes adatdanice, shder RS hBule ! SMIiieLhne (8 e@mﬂ@pm&zw

i ; t :;eg al@@je%%ﬁﬁcg&edﬁ“&/g% ﬂoﬂl(y %Blé?e&%rg gt){yﬂéfgof SR rhdfatd bA %{5 §,1§ L
??Tl 21_(3 PH gh(qﬁ wgq_ﬂddecé ’1?6‘16 r%aé:tlorgpblxture Ivaggl tQH)/annls’l%y (t% r (M z):
446 [ MH| +stirBag fod 8 8r. [Themiidire wagq@nghoiwib ovatdy @Dbar{dwmamm}hﬁt@@cm 088095
PCT/ GB02/ 28R TRO cohbih&l wRghiat extebts Meérbalt@@Ube@nir. a0i,80,, filtered and

3-{4-[t | | R Bira
=t hyfpii? Q%J“"g wp 5“"‘3““"%”‘“‘95 BRIGT M) BIRAD v Al RRAOERY (13 )

t8A ?1 to 1ve e]’; ¢ .159 a 1

in anh. tﬁiﬁe § g § SHBE @ MRS 20 1) _and
CH3sfC1 NMR )(H TRRChRach 76R- 7vﬁs(Sst1ﬂ)f a@84115r (dd/d, f16|1H2h86 Bt 3rr{é» rBact i on
m xture vmﬂBHutaﬁﬁmmem(r(1,51Hj_)m,§=rlﬂHe,xIcg=f§Hz)3cBSﬂ3h7 B, O, 335 nl) .
The conbi §IQ§ g{)gpgg £5ext }@c; §s wegrp. dried over anh. Na2SO4, filtered and

concentra gﬁc[;[{@%] &5@@?/@‘&8’}’@\@2@? g@g% t/ﬁﬂtfﬁo\é 1{4‘“??2 conpound

chr omat og
(25 ng) asavx/mte SO|Id 10 NWMR ("H, CDCl13): S 7.48 (t, 11-1), 7.24 (m

2H), 20 28Infdrmed#® 263. 02 (s, 3H), 2.80 (m 2H), 2.58 (s, 3H), 2.03 (m 2H),
1.42 (s, BOhloNB-hstha)s5-(3226prbMtiptrimdald-yipha-fivhibhphenyl) dohnfidViacit B +, 424

[ MH+ Boc+H +. . [.nternediate 29 15 Methanesul fonic acid

3-[ 4-chl Omg_gédl chl or ophenyl am no) - 2- opyl
ester A sBtt (Bhme) waystared 25t @é‘ W?PI#%#ﬁmg@fﬁlé ) was
stirred amixture, wasotherp dilwted WﬁheHzSZbI(‘l/@ﬂI) and sexfragqiesly aveth i BFiOGg cded ifhfe resi due
was 2% s okatatinddrorgahQRGtriclOwdrt firidher st N4,808 diliditiefBedndéhtraied fo drmeksd he

'ayer S Weingva%s& ?tﬁ@ée BrBBsct YRR mgh ¥Y§§mﬁ5§r d@f&t(aqczga iR ER LAC (3x10

over anh. Na2SH4
flltered

r amgéﬁ%xtrac \{\BI’? drie
e 8HE o to deliver the title conpound
(40 ry) adMR (H; €BCL): 8 9.83 (s, 1H), 745 (. 1H), 7.3-9.2 (d/dd, 350, 3.00 (m, 280, 2.92 (m,

2H), 2.55 (s, 3H), 1.41 (s, 9H).
30  MS (m/z): 444[MH]", 3Cl; 466[MH+Na]", 344[MH-Boc+H]"

Intermediate 27
[6-Chloro-5-(3-hydroxypropyl)-2-methylpyrimidin-4-y1]-(2.4-dichlorophenyl)carbamic _acid
tert-butyl ester
35 To a solution of intermediate 26 (21mg) in anh.CH;O0H (1 mL), at r.t., under N, was added
NaBH, (4 eq). The reaction mixture was stirred for 1 hr. The solvent was removed in vacuo
and the residue was redissolved in EtOAc¢ (10 mL)H,O (10 mL), and the layers were
separated. The aqueous layer was extracted with EtOAc (3x10 mL), and the combined
organic extracts were dried over anh. Na,SO,, filtered, and concentrated in vacuo to afford
40 the title compound (15 mg) as a white solid.
NMR (‘H, CDCly): § 7.49 (m, 1H), 7.23 (m, 2H), 3.71 (m, 2H), 2.78 (m, 2H), 2.60 (s, 3H),
1.82 (m, 2H), 1.45 (s, 9H).
MS (m/z): 446 [MH]", 3Cl; 468 [MH+Na]", 346 [MH-Boc+H]",390 [MH-tBu+H]"




solid. NV\R ('H, CDC13): 6 8.49 (d, 1H), 7.44 (d, 2H), 7.31 (dd, 2H), 7.22
(d, 11-1), 4.39 (t, 2H), 3.05 (s, 3H, 2.93 (m 2H), 2.56 (s, 3H, 2.13
(m 2H). w6 oBssod z) : 424 MH +, 3Cl Internediate 30 PCT/GB02/02029

4- Chl or 0- 8- (2, 4-di chl orophenyl ) - 2-net hyl -5, 6, 7, 8-t et rahydr opyri do[ 2, 3d]
pyrimdine To a solution of intermedime 29 (40 ng) in anh. THE (2nL) was
added, at r.t., under N2, 30 NaH (95% m neral oil, 5 ng). The reaction

m xt ure was st'l-rrgg for 2 hr at r.t.. The solution was diluted with water
(8 nL) a d with Et CAc 2x8 rrL) The conbl ned organl c_extracts
wer e dri eMethenasulfonie  [pid SOA- {44 fetttbuioryrarbanlyl ‘ z dibyahloses2i n vacuo.
The cr udgethylpghithidinviag  grupyl kdted by fl ash chromat ography (SI lica gel,
CcHex/ Et OAg, 9 <ditidnQf ShidheliiaR 27t(l§1ln§ ﬁqm%}ﬂdlé((?ﬁi r.8Sinder M) \;v% a%l@é d. 35
2"\/8R7(( % ](23(} El)igm E?) ”ghe I ctlé?_DWas St e’d at rgofg{ ?8 QE_ZL & reactlon (m 2H),
2- (2, 4- di whise gighdilyed) Wi wasH(Sonk) ad’éﬁim@lf‘ét‘ﬁfh Ef@s‘*tcéﬁxf'lmhﬁﬂﬁworé@ﬂ@r 40 To a
sol uti on afganic Smadwee. @2d owdr ant. N, %) filtevedsanid. cotlddRtr{t@Pinrvadyo. be §@e under

N2, was gdardwas ;;]uﬂﬁeMysﬂ’AsHEhr@ﬂat@érawl(hlhéd’lgeh QMaUBIAAL AR 5o givk tRitleANd t he

m'xture S%tl O‘g;ne 10 mn. It was then cooled to -78C and a
sol utj Uqfr—ngrrq%q:u

I orophen 478 i n anh.
THE ( s MMR (Hs aeaédﬁaﬂéﬁw% é"‘%%g’t%ége(tvéé) 59? ﬁ,gg)aztso%g@,for 45
M n bef or 258 (se3Hd20? (mREf 142 €It i on of et hyl 4-iodobutyrate (1.72 g, 1.3
eq) in \WOMBZmRHSHAGTMRGTACBG2¢ (MA2Na)", 348 pvi-tBUHE",(424 MMH-BothH]'cool i ng bat h
was then renoved and the m xture was stirred at r.t. for 4 hr. The
sol vent s re evaporated under reduced pressure. The resi due was di ssol ved
in CI—IZCl%%%%‘ﬁ%%gé)wth water (2x25 nL) and brine (Ix 25 nL) and dried over
anh. 192 Svigthanepplfonicq| gcid Jd#-shlpiotG-@idedichiergphendamginp), methylpymmidi-Sull- The
crude pr ogtupil emears purlfled by flash 5 chromatography (silica gel,

tC.Htef(/e Ef: gﬁﬁgﬁgéan ofMté.%;édﬂ‘afe@@t(smg) lwqm zroeoo@mcfu @dxmwab stirf asag?or s8kuent 750T/ge
NVR (' H, n@Bch empﬁ“‘s?reg’ﬁ i g a“gat % e\(ég‘ﬁe Wﬁ@“"}‘%d” %dgAiﬁb ) %@D( dd,

1H), 4. Olsafuq'ate HCOg(lg ,Sand3 layezs were qﬂarateéka"he aguepps awfr \Iqﬁf)xtracied7 4 (m
1H), 20 A7withrEtQAd (3x10 88.),(and thel ggmbirdedlotganic, extr8é weleOdrieR ver dnin, NesBOu, 1736.

M (T z) : filgded Jn%d‘nceﬁ%d[t%@h@g‘iﬂ vicuo th AEINFBE A Sond ﬁa mg) as a white _
4-Di chl or%ﬁ) Renyl ) - 2- oxo- cycl opent anecar boxyl ic acid ester 15 Sodi um
eq s a

ﬁiﬁ&%.w@wpaf.d PRI P W 45%@@3@%%&%93'3& B 1o

Anh. t ol ubde(s, IB02.63 jm,2ER, 2. 36dp 3B (o2Hhe residue, followed by a sol ution

of i rg%er ne@i(alzp KUNA]3EClY, 4.088 mmol) in anh. toluene (30 nm.). The
m xture was heated at 90C for 45 mn. The reaction m xture was acidified

wi th gl acj al diluted with Et OAc and washed with 20 water (2x20 mL)
and with %‘Fﬁﬁﬁgég—_‘%%ueous NaHCOB (2x20 nl) and dried over anh. Na2SO4. The
sol i ds o4-Ehlorg-8-£3.4=dlichlprephanyl -2 gpath I-5.65 S-tetmahydrogyridpia3d] p Tl ldn-pound was

obt ai ned Bs aaolution of mtermed1ate 29 (40 mg) in anh THF (2mL) was added, at r.t., under N,,
30 NaH (95%/mineral oil, 5 mg). The reaction mixture was stirred for 2 hr at r.t.. The solution
was diluted with water (8 mL) and extracted with EtOAc (2x8 mL). The combined organic
extracts were dried over anh. Na,SO,, filtered and concentrated to dryness in vacuo. The
crude product was purified by flash chromatography (silica gel, cHex/EtOAc 9:1) to give the
title compound (25 mg) as a white solid.
35 NMR ('H, CDCL): §7.51 (d, 1H), 7.32 (dd, 2H), 7.20 (d, 2H), 3.60 (m, 2H), 2.87 (m, 3H),
2.29 (s, 3H), 2.13 (m, 2H).

Intermediate 31
2-(2.4-dichlorophenyl)hexanedioic acid 6-ethyl ester 1-methyl ester

40 To a solution of i-Pr,NH (0.921 mL, 1.2 eq) in anh. THF (22 mL), at 0°C, under N,, was
added a 1.6 M solution of BuLi in hexane (3.42 mL, 1 eq) and the mixture was stirred at 0°C
for 10 min. It was then cooled to -78°C and a solution of methyl 2,4-dichlorophenylacetate
(1.2 g, 5.478 mmol) in anh. THF (3.3 mL) was added dropwise. The mixture was stirred at -
78°C for 45 min before the addition of a solution of ethyl 4-iodobutyrate (1.72 g, 1.3 eq) in




pale yellowoil (1 g, 3.48 mol, 85%, as a m xture of two di astereoi soners
ina 7.3 ratio and was used in the followi ng step without further

purifi catwor2/o8debs (' H, CDCL13): S 7.38 (m 1H), 7.19 (m | FCT/GB0262027. 01,
(2d, 1H), 3.93-3.85, 3.78 (m+ 25 dd, 1H, 3.79, 3.76 (2s, 3H), 3.49-3.44,
3.40 (m+ dd, 1H), 2.60-1.90 (m 411)31 IR (film cm): 1755, 1732. M5
(mz): 286 [M+, 226, 219, 172. Internediate 33 30 4-Hydroxyl-7-(2

4dich|oro he -6, 7-di hydro-5H-cycl.o penta ne, Sodi um (240
o 5 eq) i CH (A JBt EHRUARPLR MR RO PR TR AP A

consunpt i on Toé solmendd Mets evepiraiad goder a@ﬁumdn@rew@r a"bﬁ F@Mueewae Mdigalved m3 eq) was

added. AfCH{Clz,MsHHdrwlmfwa&én @ex2ngL} frel pinecipls afl@dnddiid ovas afhi. NaghOad of f and

\tfvgsggd Wi RN » B Gk darttthe sol%hﬁevapdr%a qMhe Qfudé 51%&1@%& amfﬁum9maf ??ggdat
|

For Qvﬂavggravﬁa??ﬁw@ fﬁ%%f’?* 9.1 ks %@‘*w?f?w@re%p”md% "“’%‘§a % ed and

t he cr udeclpmp dibe titlgygemnound wasabtaingd ps 2ale YalPy e bt &Rps maneli 0

gr adi ent : NMBH2EICDEEOH D63 @, 18), I3453d, 1Hhe 40udel H) #Dé(ddoﬂrﬁbérﬁ)di (me?sH)obt ai ned

as a whi t?scﬁ@l ), £48%dt 21;1@41 THI)D|1,74€n4%H) NYR(h, 1), DBSEh,AB),; 1. 84(1;2 31 (s,

7601_? 111), 34( 7.04 (d, 1H), 4.54 (t, 1H
275 60°om 2 H)5 258250(mIH) 220(s 314), 180172(m 1H). M
(i 2)%0 20BR (g em ) 1730-er medi at e 34 4-Chloro-7-(2

4- di chl or MSHerry| 332 MiedtM-6HOH] hydr o- 5H ¢ pent apydni di ne WO 02/ 088095
PCT/ GB02/ 02029 32 Internediate 33 (453 ng, 1.535 mmol ) was suspended in
POC13 (161n|ggr%c(§£{g3i he m xture was refluxed for 2.5 hr. The excess PCCl13
was t hen D ang he re |d ) | Q CHZClZ A few drops
of conc. #faeH 5 <iate TRLUt e W et wat er  and
cHec1th Tﬁ@uph é%?ésmwe‘l‘ éq)swa%cal@ém@ﬁaww émé'éful«‘-lms% allﬂaﬁ\é?o%(% 9t AfE% ed with
CH2C12 5 {onxudfptivh of m?hﬂlceodrhnnMdOHwganvapoﬂaayi@néerwtmgmﬁweahnw toluensat er and
brine (2x&Q fiby) wiNfen &abEw my%d@@%nm&% sohliidn 0 kdtémei@e 81 (1 b6 @r ed and

the sol Veﬁgssew%fat &f: t?T%z BoUAE), it 'naaguseowg%ag P90 @DkB1438 gaﬁea br own

oil (378 S. use out. further
purifi cat TeagtionNurture pas egigslied witks gfacigh AcHH, gily te Vith oG, ang asheg W& (4 1)
4.83 20, hipr (2320mLY md Wik dlluteﬁ@quOVQNémoﬂ.(BWO @Lmd(dsled QH)' aﬂ}Q NoebQum  11-1).
ll\)/S (' z) ':LTl%l;bthLr'é filtetedta08 ARMoBER oIBporaték. Dhe kitl@ t@mpdund x€ binkied asla - en;l/l .
nzen n
e B T ol L Gt (i,
(3.32 ni, Was used the ‘é‘PgétF? Y"F‘ fy FrPPEACANAN. 5 “sol ution of cycl ohexanone
(1.6 ni, IEMMGHnﬁEC)s) iorY . 38nm, 1HHE. 1@4mrr11_§1) S, AOH S, 1H).t333-3.8% |3*r7§|(1iﬁ‘gL for 15
m n 126 edq1a),8.305.06 (20/BH)PR4MRN4TBAO (@ a0 (BT, eﬁmmat(mrzanand stirred for 2h.
vvas tﬂ(—) hg;:lo&ll d17t5§> 748C and a solution of N-phenyl triflimde (6.1g, 17
mml M%g %X@nmg%%gﬁlz 0 m.) was added to the enolate at -78C. The
reactlon 11 " 0C and stirred for 4h. The resulting
solution was poured into water, the volume was reduced
Intermediate 33
30  4-Hydroxyl-7-(2.4-dichlorophenyl)-2-methyl-6,7-dihydro-5 H-cyclopentapyrimidine
Sodium (240 mg, 3 eq) was added portionwise to anh. MeOH (6 mL) under N,. After
consumption of metallic sodium acetamidine hydrochloride (1.04 g, 3 eq) was added. After
10 min of stirring the precipitated NaCl was filtered off and washed with anh. MeOH (2 mL).
The solution of free acetamidine was added to neat intermediate 32 (1 g, 3.483 mmol) and
35  the mixture was stirred at r.t. for 2 days and then at 70°C for 7 hr. The solvent was
evaporated and the crude product was purified by flash chromatography (silica gel, gradient:
CH,C1,/MeOH 98:2 to 95:5). The pure title compound was obtained as a white solid (455
mg, 1.54 mmol, 44%).
NMR (‘H, DMSO-dq): 8 12.31 (s, 1H), 7.60 (d, 1H), 7.34 (dd, 1H), 7.04 (d, 1H), 4.54 (t, 1H),
40  2.75-2.60 (2m, 2H), 2.58-2.50 (m, 1H), 2.20 (s, 3H), 1.80-1.72 (m, 1H).
MS (m/z): 295 [MH]".

Intermediate 34
4-Chloro-7-(2.4-dichlorophenyl)-2-methyl-6,7-dihydro-5 H-cyclopentapyrimidine




under vacuum and the residue was taken up in Et OAc and washed with H20
(3x25 nmL). The organic phase was dried over anh. Na2SO4, the solids were
filtered wod2ks®9sol vent evaporated. The triflate was usedTaB®ROei2i n t he
followng step. 25 A m xture of the crude triflate obtained above (3g),

2, 4-di chl oro- benzeneboronic acid (3.2 1.1 eq),

1,1 -bis(di phenyl phosphi no-ferrocene) PdC12 (315ny, 0.025 eq) and K2CXB (4.2

O, e ML 5] SREhEY Sy GRS SafcTls Ve R el o0 16" )
for 20 ni wﬂaxedrfmt 25 tho 'Iihedma;s RO@s W@Setbwd‘tyaporw anvethe msIdug watidissolvedhin

extract edcmalb A ﬁiwu@;aps ofVwasd) H, OH Werbadded aad chedhixmet wxediluda atthwattia2 SO4.
The sol i d% %]?ﬁa%@'s w8 %epapitea%a tﬂ@&u@&ﬁﬁ%re?-%g efPftel n@thr@ﬁ;[dﬂue was
hﬁ

purifi ica gel /o C

conpo 8mg‘§§ %gﬂpeéyérs wFre(“?Sl%g it g@“ﬁﬁﬁ?’ <Zég‘f/5"i ' H,

DVBO) : 8 rieg 0(ver anlm)TazS<?4 Thegalids pygye filte dhe SPPr)em eyapapteds The crudg pitle 2 24 (m

2H), 2. léonfpound¥is oblaied ab mbrddi il (1378591g( wnﬁiﬂ)l 798%) &8 wasuged:in BRGektM + 2CL.

| nt er medi @tewui furthed phrif¥a@ibh.or ophenyl -7-oxa-bicycl o[ 4. 1. O heptane A

sol ution 3 to a

stl rred ﬁ@ﬂ‘"{ﬁpﬁﬁcﬁf SZF& d ?%gllgt(ggi?és éf& &Llﬂy\qs%a(&quﬁ %(?5?@{“2?@ m.) at
utther 2- mfﬁé’%@a{éﬁ}g On(f’k He was stlrred at OCfor |I h and at r.t.

for 12h. MSe(m/ZDHéM[MH&tlon was conplete (by t.l.c.) the reaction nixture

was washed with I'N NaOH (3x10 nL) and H20 (2x10 niL). It was then dried

over anh. In’t\@ﬁ 635 he solids were filtered and the sol vent evaporated. The

title colpQ qs, btallnd1 as a clear oil (940 ng, 3.87 nmmols, 89%. WO

: 2824 AGR0E " H DI\/SO% S 7.60 (m 1H), 739(m 211),

3.09 12, Tep solqn@@f @rhutyhhwlurrnl &9 in hexangs)(13.8 mE, { freg)in aply THAPQ miL

| nt er medi Z8°€, thlebNZ waR addeDihohivize HDIGENY (3) 320y, | 1ohep aAften ativking ddr U | umm a0f

i nt er medi éélﬁloﬁ@f(&aghmons(ﬁs mﬂpllsshslxﬂnas GHakio THP (MRS wa@@a&ed Wit conc.

o) he
IHng%X(eé {pg% %{ET E? mmetge ?qgla't_ér:s%(_l‘on was) warmgd %tr{mra geFH)era}ure ang StlITC f‘(l)r %"Il Ets \gia\sle d in

Et OAc, wa¥hehemfFealedstgr-786.and masm ath-p | trttimigs 6.4 &l ramplea lc?abm anh.
Na2S@0 t . SHFi(2kmivewes idded er thel eantde 8th@8°C0 Thoteagtivh neympowat vesimedtve cr ude

g ihl \t/vatsI PO dnld @G &fof 412 THe el Q@b@ahwpoﬁseulmts &afelthe voﬁiﬂ@waﬁtréaﬁ@ed?S 527%
e ti e C
R (UG, R BQW sy %9 32 ; “3917& g‘ﬁﬁ'@ %ﬁ% 205 (dd
1H), 2. 55OTEHic ?pﬂse wasg é@e m/er gre 2 1s\9ivegtm ):
2926, 285¢lvapqrmd3 The NBla(wa@)used’@Azuc{hM the if(UPWlngIStﬁper medi ate 38 3- (2
4- Di @8 or aphietayd of-the Gude-teifiat ob@xad sioae (Bg)g)l?l,éi-@iclﬂ&iod)eﬁehaﬂorcﬁ&taefd (32g,To a
suspensi oy % Na}"'bi@&l )leth,Ap%mQafeJoclne?%1 10.05 560y (a8, c08¢a DL under
m?) _ Wifs t e?q §%I tpﬂuF %\c%%lr(?:/watg ég/zé/ﬁonrﬁ% was heatrrgrD g0°8| 1% Vihe r}n)r(]turaénéas THE (2.5
then treated with 1N NaOH (15 mL) and H,0, 30% (10 mL) for 20 min at r.t. to reduce the
residual borane. The product was extracted with toluene, washed with brine and dried over

30 anh. Na,SO,. The solids were filtered, the solvent was evaporated and the residue was

purified by flash chromatography (silica gel, 100% cHex). The title compound was obtained
as a clear oil (2.18 g, 9.58 mmol, 62%)
NMR (‘H, DMSO): & 7.6 (d, 1H), 7.4 (dd, 1H), 7.27 (d, 1H), 5.69 (sett, 1H), 2.24 (m, 2H),
2.16 (m, 2H), 1.72 (m, 2H), 1.69 (m, 2H).

35  MS (m/z): 226 [M]" 2CL.

Intermediate 36

1-(2.4-Dichlorophenyl)-7-oxa-bicyclo[4.1.0]heptane

A solution of m-CPBA (2.25g, 3eq) in EtOAc (6 mL) was added dropwise to a stirred
40  solution of intermediate 35 (1g, 4.4 mmol) in EtOAc (6 mL) at 0°C, under N,. The reaction

mixture was stirred at 0°C for 1h and at r.t. for 12h. When the reaction was complete (by

t.l.c.) the reaction mixture was washed with IN NaOH (3x10 mL) and H,O (2x10 mL). It was

then dried over anh. Na,SO,, the solids were filtered and the solvent evaporated. The title

compound was obtained as a clear oil (940 mg, 3.87 mmols, 89%).




15 min, to this solution was added dropwi se a solution of LDA 0.5M THF
(3.2m., 1.1 eq). After 15 mn the solution was cooled to -78C and et hyl
cyanof or rmD@2(88026nL, 1.1 eq) was added dropwi se. The re&CTiGBV2/0R02DUr € Was
stirred at -78C for 20" and was then poured into 25 water and ice and
extracted with CH2C12 (3x10 nmlL). The znbi ned organic extracts were dried
over anh. Na2SO4, the soli ds were filtered and the sol vent evaporated. The

o5:5) . e e lasl Bt b e 485 BB ol S8 GRS L 1 B 3501 45 v

33% as aMFiGan2d2 0¥'RGket 0-ester and its enolic formin a 65:35 ratio. 30
NVR (‘H, DVBO:8 12.18 (s, 1H), 7.55 (d, 1H),7.53 (d, 2H), 7.4-7.36 (dd,
2H), 7. 32pkditaiae 3D, 7-23 (d, 111), 4.23 (m 2H), 4.11 (m 2H), 4.03 (ta,

IH), 384,01 Jm 12H), 127 (t+t, 6H). IR (film cm):
3417, 65&—2—8@ [ MH + 2Cl1. 35 Internedi ate 39 8-
4-Di chl or pRHgT 9fm%;%ﬁg83ﬁm%{ﬁ ip FEQH (i) 225 rrgiedswigh © d| um (20

ny, 1.84 HgO.(hsLadigwivep or Hitfiwigand Brirets mi), Thosohmion whe@Auxed forn2dh Af t er
consunpt i gy @f BIBlaldsi GagRsdédiMhe ASRLEWasdRG VAN BOAOS WalBed &8h REtagl. 84 €q)
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for 96 h aﬁWEt@éw§615\¥e]ﬂ1§jAbﬁw_mmn_devapb@@ﬁbeﬁafﬂhﬁ-’f spld (340 angnd <2 prpqls ed by
fl ash chromgs ography (silica gel, CH2C12/MeOH 95:5). The title corrpound was
obt ai ned ( Qa3 1030H0889

PCT/ GB02/ E}H Rk %Oﬂgod(d fé%gﬁz d Qﬂmk((%rq?ay%“é\lwl—b ) 81(5d 1H,

7.13 (dd, ﬁé Hg434(t1|—|), 265(m1H) 2.56 (m 1H),
2.34 1%, QH)C %em)( 26,2854, 17182 (m 1H), 1.72 (m 111), 1.65 (m 1H). M5
(mz): 308y MH)-R420U]" X1l nt er medi ate 40 4- Chl oro0-8-(2

4-di chl orophenyl ) -2-net hyl -5, 6, 7, 8-t et rahydr oqui nazol i ne I nternedi ate 39
(95 nmg, 0¥§ g% was dissolved in POC13 (3 nL) and the solution was

refl uxed e POC13 was evaporat e?, the resi due was dissolved in
CH2Cl 2 ané{Henlhe gnyl)nd-gxq-cyglohexanccarh ppigythyhester organi ¢ phase was
separ2} edTataduqbems&mh Qf\NalH 81}‘}’51011 NESB@OU,I cThie asblﬂﬂ’s(lnéﬂ,eatﬂf@tl@ﬂ@d‘lzaweﬁ t he

sol vent eyaReidrRediatt Re (3350151'1@91 PmaslIcdissersd flbh fTHIIRBYmE). Aster stlﬁh’fgd‘ﬁiat ograp hy

EZ'S' i ca g;&im,ﬁf%ﬁs (@; p%%i sbififort dtrirs ‘é@N/PPHﬁQh phpte solid
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2- (2,25 D wrichandyibany kitayed apdrCHBIBN@x10 mL). The combined organic extracts were

dried over anh. Na,SO,, the solids were filtered and the solvent evaporated. The crude oil

was purified by flash chromatography (silica gel, cHex/EtOAc 95:5). The title compound

was obtained as a clear oil (150mg, 0.48 mmol, 33%) as a mixture of [B-keto-ester and its

enolic form in a 65:35 ratio.
30 NMR ('H, DMSO):5 12.18 (s, 1H), 7.55 (d, 1H),7.53 (d, 2H), 7.4-7.36 (dd, 2H), 7.32 (d+t,
2H), 7.23 (d, 1H), 4.23 (m, 2H), 4.11 (m, 2H), 4.03 (ta, 1H), 3.84 (ta, 1H), 2.4-1.8 (m, 12H),
1.27 (t+t, 6H).
IR (film, cm™): 3417, 1653, 1614.
MS (m/z): 314 [MH]" 2CLl.
35
Intermediate 39
8-(2.4-Dichlorophenyl)-2-methyl-5.6,7.8-tetrahydro-quinazolin-4-ol
Sodium (20 mg, 1.84 eq) was added portionwise, under N,, to anh. MeOH (2 mL). After
consumption of metallic sodium, acetamidine hydrochloride (88 mg, 1.84 eq) was added to
40 the solution. After 10 min the solid NaCl was filtered off and to the clear solution was added
intermediate 38 (150 mg, 0.48 mmol) dissolved in anh. MeOH (2 mL). The reaction mixture
was stirred at r.t. for 96 h and the solvent was then evaporated. The residue was purified by
flash chromatography (silica gel, CH,Cl,/MeOH 95:5). The title compound was obtained as a
white solid (92mg, 0.30 mmol, 62%).
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10. 44 ( bstitldldoipourfil (97 thgl,67%hhs a @lld6 o(ld, 1H), 6.41 (dd, 1H), 4.53 (t, 1H),
30 NMR ('H, CDCL): & 6.97 (d, 1H), 6.4 (m, 2H), 3.78 (s, 3H), 3.74 (s, 3H), 3.30 (dd, 1H),

2.4-2.3 (m, 3H), 2.13-2.04 (m, 2H), 1.86 (m, 1H).

IR (film, cm™): 1738.

MS (m/z): 220 [M]".

35 Intermediate 42
3-(2,4-Dimethoxyphenyl)-2-oxocyclopentanecarboxylic acid methyl ester
To a solution of freshly distilled diisopropylamine (148 pL, 1.2 eq.) in anh. THF (3.5 mL), at
0°C, under N,, was added 1.6M n-BuLi in hexane (660 pL, 1.12 eq) and the resulting mixture
was stirred for 10 min and then cooled down at -78°C. A solution of intermediate 41 (195
40 mg, 0.88 mmol) in anh. THF (1 mL) was added dropwise and the reaction was stirred for 15
min. Methyl chloroformate (75 pL, 1.eq.) was then added to the enolate solution and the
reaction flask was stirred for 15 min. The cold reaction mixture was poured into 0.5N HCI
(10 mL) and diethyl ether (10 mL). The phases were separated and the organic layer was
washed with saturated NaHCQ,, saturated NaCl and it was then dried over anh. Na,SO,. The




3.78 (s, 6H), 2.88 (m 1H, 2.78 (m 111), 2.55 (m 111), 2.41 (s, 3H),
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N2i was added DIBAI-H (IMsolution in hexane, 1.8 eq, 2.3 nL). After the
addi tion 0 nplete the reaction m xture was stirred at -78C for 1 hr
and at M . .The reactlon m xture was poured iinto a solution of
Ha 0. 5N ‘ methoxyphenyl2-methyl6y-dibydre-S fhcyclopentapyrimiding 4 organic
extracts mmatloir ofeglt_m&@saﬂiml Nazwmrmhem BOCk fsmigewes lieated et 98° Cdord t he
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6- Di chl or@@cl(la-thﬁstehmal | yl)-2-methyl pyrim di ne
NMR ('H, CDCL): 5 6.82 (d, 1H), 6.40 (m, 2H), 4.6 (dd, 1H), 3.8 (s, 3H), 3.7 (s, 3H), 3.1-
30  2.85(m, 2H), 2.65 (s, 3H), 2.60 (m, 1H), 2.05 (m, 1H).

Intermediate 45
(4.,6-Dichloro-2-methyl-pyrimidin-5-yl)acetic acid methyl ester
Sodium (1.74 g, 3 eq) was added portionwise to anh. MeOH (60 mL), at 0°C, under N,. After
35  consumption of metallic sodium, acetamidine hydrochloride (7.06 g, 3 eq) was added. After
20 min. of stirring the precipitated NaCl was filtered off. A solution of 2-ethoxycarbonyl-
succinic acid diethyl ester (6.04g, 24.5mmol) in anhydrous CH;OH (20 mL) was added to the
solution of free acetamidine and the mixture was stirred at r.t. for 2 days. The reaction
mixture was concentrated to dryness in vacuo and the yellow foam (8.69 g) obtained was
40  then mixed with POCI; (6 eq) and CH,CN (10 Vol.) and heated at reflux for 18 hours. The
resulting solution was cooled to r.t. and poured slowly into ice/water and conc. NH,OH with
vigorous stirring. The product was extracted with EtOAc (3x). The combined organic
extracts were washed with brine, dried over anh. Na,SO, filtered and concentrated in vacuo.
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Intermediate 48
3-(4,6-dichloro-2-methyl-pyrimidin-5-yl)propionaldehyde
Intermediate 47 (125 mg, 0.345 mmol) was stirred at r.t. with 12 mL of a 1:3 mixture of
35 THF-2N HCI for 15 hr. The mixture was then diluted with H,O and extracted with EtOAc
(3x). The combined organic extracts were dried over anh. Na,SO,, the solids were filtered
and the solvent evaporated. The crude product was purified by flash chromatography (silica
gel, cHex/EtOAc 8:2) to give the title compound as a white solid (75 mg, 99%).
NMR ('H, CDCl,): §9.87 (s, 1H), 3.18 (m, 2H), 2.78-2.67 (m-s, SH).
40 MS (m/z): 218 [M]' (2C).

Intermediate 49
3-(4,6-Dichloro-2-methylpyrimidin-5-yDpropan-1-ol
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sat. aq. Nptdméda¥st00 nl) and dried over anh. Na2SO4. The solids were

ftered g?;‘gfogogQg;ig855.i?ef?&qggega&?ﬁrgﬁaﬁﬁg.%.lm RS S5 95 ERIRGNRL g Pur | 11 od by

flash chr X e title
conmpound BEINHdBEear oi|l (4.6 g, 95%. NWR ('H, CDC13): S 3.86 (t, 2H), 3.12
(t, 2H), 2o 660l(tign ER)4-biGtrBHooseth9H)niling. (03K rog 0.488)mmol\B ap DYF (32l VH] + 15

| nt eragedi gheadadd, @20"@' Bider Ni, iNaHU80RMhétall dily 2 eq, 1.6 mg). The reaction was stirred

phenyl) - { p: bg 3&5 &t awén Q'on%t UL adukd 200%0h B ii¥hleafr30!iR L0 PMF. 1t
met hyl - pyrim Af

was stirred at room temperature ?or 1 hr. The solution was diluted with water and extracted
with EtOAc (3x). The combined organic extracts were dried over anh. Na,SO,, the solids
were filtered and the solvent evaporated. The crude product was purified by flash
30 chromatography (silica gel, Toluene/EtOAc 9:1) to give the title compound as a white solid
(95 mg, 54 %)
NMR (‘H, CDCl;): & 8.03 (s, 1H), 7.91 (dd, 1H), 7.42 (d, 1H), 3.62 (t, 2H), 2.92 (m, 1H),
2.83 (m, 1H), 2.26 (s, 3H), 2.14 (m, 2H).
MS (m/z): 396 [MH]" (1Cl)

35
Intermediate 52
2-(4.6-Dichloro-2-methyl-
To a solution of intermediate 45 (4.0 g, 0.017 mol) in anh. THF (60 mL), at -78°C, under N,,
was added DIBAI-H 1M/THF (52.5 mL, 3 eq) dropwise. After the addition was complete, the
40  reaction mixture was stirred at -30°C for 3 hr. A Rochelle salt solution was then added at 0°C
and the phases were separated. The aqueous layer was extracted with EtOAc (2x50 mL) and
the combined organic extracts were dried over anh. Na,SO,. The solids were filtered and the
solvent evaporated. The title compound was obtained as a clear oil (3.1 gr, 89%) and was
used in the next step without further purification.




To a solution of 2,4-bis-trifluoronethyl-aniline (984 L, 1 eq) in anh. DW
(15 nm.), at 0C, 20 under N2, was added NaH 80% oil (400 ng, 2.2 eq). The
reacti on woxeaosse9svas stirred at 0OC for 30 min and was t heaTabled2029 a
solution of internediate 53 (2 g, 6 mol) in anh. DV (15 nL) at r.t.,
under N2. The reaction mxture was stigred at r.t. for 30 mn. The excess
NaH was carefully destroyed with sat.aq. NaC and the reaction mxture was

diluted with Et OAc. .~ The phases S ganl c layer was
washed wi NYEsGH: %Ch)l\léélgoﬁ@%l%z’r‘r%? 231%? g‘g Sd 217{’)6’& Na2SO4. The

sol i ds weMs (#2):t287 8dH3nd t he sol vent evaporated. The cr ude conpound was
purified by flash chronmatography (silica gel, cHex/EtOAc 95:5 90:10). The

title conpoindhingss obtained as a clear oil (1 84 g, 56% . NWR ('H, CDC13):
g 856 gdS-- 3..04 ﬁ)s[ 1H}( Z 3 : 1|(—)Q2,_mh79 d 1H) 4 95 (t, 2H),

[MH + I nfer ﬁ@@ﬁl@t@M@l g, 0.013 mol) th'anh. DMF (100'mL), at 0°c Oinder rxfzm 2): 514
4- Bi s- t 1 i fbrd cidaetetrhiyidzeleh@nyg, A ayl) ~Wityddimethplsi2yl nabtdnide (H$5 igni 218 mqband | - et hano
| Jo a SObMAP%a@fynb BinSEAR ThatAuish Wak- Bftedat 3. B3 1870 BOACT160L) B (30

ikt ure W%?i %Nk—? ?&SON’EZ’L}W 2 a\f’ﬁesd %@qﬁg pﬁ%%'\k'éy Eex;a te% e ol o%ar?glaye-r@% r eact ion

m Xt ure

sat. aP Neesheq woh patpa. AV Eor 1 Ucnkkendidripd eyerarh. E‘IS e)SO i H‘é‘"e {E’Mﬂ ned
or gani ¢ eatdr the tselveverevambriteld Thw erudardompiNad S@. purified éxyl flagk chromatogiaphyer ed and

E?e4 sol v mca 8 2Rk Ak @AC 9-ﬁzﬁ) dild thetitodmRpuind 14aslcatdini4magoss). a cl efal‘ oi |

ar, ke u I urification.

10 N (- %P%% g A R A R N S U S
4. 06 1 (t, 211), 2.50 (s, 311) MSs (mz): 400 [MH +

EXA MASE 1 WO 02/ 088095 PCT/ GB02/ 02029 39 Synthesis of representative

conmpoundsin®drmedisteisd ure (la-1) R2ANR3 N Il / (la-1) Rl N Synthesis of
repr esent 3l Ke G AmOHR pRlny BE UM, @ut@aalaqxthvmraaoxywthm Blehlofo2- RL/N 5 R
[7-(2,4-D¢C | or ophe hyT - dlhydro-

r~rolof 2, < 'a -(1- ethI prop )amn A m xture of

i nt er medi E?ésgu‘e%fr?ﬁ)blﬁ?ﬁ@uimé?ﬁ apiing 6 aan €1) 0 th rﬁ.“}‘F heat®H: at 140C
(scre20 capnder N, )wak added BlaHr80%d/¢il (#6& mg)ibheq@obieadactiommixtare was stireddt 0% ani ne
was evapofdia§6hin Imwasmeﬁmeddm WASioR Bf Intdrhaiiess g, veamo P& DME M NaCH

A e PR A Sod A Pleon D RoARL GRURIHAYEL: 1930 ffl MAE LA OOl 2
(2x) an wase carefully destroyed w1th sat aq. NaC% amf the reaction mixture was diluted with EtOAc.

The phases were separated, the organic layer was washed with sat.aq. NaCl (2x30 mL) and
25  dried over anh. Na,SO,. The solids were filtered and the solvent evaporated. The crude
compound was purified by flash chromatography (silica gel, cHex/EtOAc 95:5 — 90:10).
The title compound was obtained as a clear oil (1.84 g, 56%).
NMR (‘H, CDCl): 8 8.61 (d, 1H), 8.04 (bs, 1H), 7.86 (s, 1H), 7.79 (d, 1H), 4.95 (t, 2H), 3.95
(t, 2H), 2.53 (s, 3H), 0.73 (s, 9H), -0.90 (s, 6H).
30  MS (m/z): 514 [MH]

Intermediate 55

2-[4-(2.4-Bis-trifluoromethyl-phenylamino)-6-chloro-2-methyl-pyrimidin-5-yl]-ethanol

To a solution of intermediate 54 (1.84 g, 3.58 mmols) in anh. DMF (30 mL), at r.t., under Ny,
35  was added Et;N-3HF (2.4 mL, 3 eq). The reaction mixture was stirred at r.t. for 18 hr. It was

then diluted with cold sat.ag. NaCl (50 mL) and extracted with EtOAc (3x50 mL). The

combined organic extracts were dried over anh. Na,SO,. The solids were filtered and the

solvent evaporated. The title compound was obtained as a clear oil (1.4 gr, 98%) and was

used in the next step without further purification.

40 NMR ('H, CDCL): § 8.59 (bs, 1H), 8.22 (d, 1H), 7.84 (s, 1H), 7.75 (d, 1H), 4.06 (t, 2H), 3.01
(t, 2H), 2.50 (s, 3H)
MS (m/z): 400 [MH]"

EXAMPLE 1



over anh. Na2SO4. The solids were filtered and the sol vent evaporated. The
residue was purified by flash chromatography (silica gel, 15%

Et OAc/ t ol were)sdoes gi ve the title conpound (9 ng) as a yelpCoxeB»2I020245 The
conpounds 1-1-4, 1-1-5, 1-1-7, 1-1-8, 1-1-9, 1-1-10, 1-1-11 and 1-1-12,
whose anal ytical data are reported ig9the follomﬁng Table 1, were prepared
anal ogously starting fromthe appropriate am ne.

L- ( 2- Br onp- 4-i sopr opyl phenyl ro-5 rroIo[2,3-deyrim'd
in-4-yll-(1- ethylpr éw‘ileaﬁot%%spie;e“ia ‘5/"%’?’#%}“38?8%”8?“%@% 2 redi at e 13 (21 ng)
and 1-et hyl am nopropane (300 I) §heated at 160C (screw cap vial) for 48
hr. The reaction m xture was cool down to r.t. and diluted with water
and CH2Cl12. The phases were sep rat nd the organl c layer was dried and
25 concentrated. The crude oil, Ffied ‘by flash chromat ography (silica
gel, cHex/EtOAc 95:5) to glve the tifle corrpound as a white solid (8 ng).
[7 (24B|s trifluoromethyl phenyl)-2-%et hyl - 6, 7- di hydr o- 5H pynol o [ 2,
3-d]pyrimdin-4-yl]- (1-propyl butyl)am ne (1- 1- 3) 30 A m xture of
internedi ate 18 (20 Sghthesatd réprd3epitivk asrpuandsldiGtrictureisl)heat ed at 130C
(screw cap vial) for 8 hr. The Reget'ion mixture was directly purified by
flash chromatography (silica gel,] cHex/ EtOAc 8:2) to give the title
conpound as a yell ow waxy solid Al'l the analytical data are set
forth in the following Table 1. |I35]/Table 1 @upd. | R Rl R2- R3- Anal yti cal
Data WO 02/ 088095 PCT/ GB02/ 026 A0 wNo. 1-1-1 2, 4-di chloro- CH3 H NWR
("H @pCl3): S 7.43 (d, 1H), 7.38 phknyl (d, 1H, 7 25 (dd, 1H), 4.02 (s,
1H), 3-9%9 : , Hibyndh oy Blenyl 65 (m
H, 1.5 . ; } z : 365 MH +.
1-2 2- bk (" H, CDC13) 5743(d, H)
ropyl pheﬁymxtptp ofmmm (1 Herg) and)!-ethylaygnqpsepanc (Q)3, mLBwaymeetﬁfi at11|49°C 3.89 (t,
H), 2. 94(stlew caffyial) fo2.18 4f. iy waklthen cBol2Bddvan, to Btand the Binink whs vaporatédl) Thel . 21 ( d,
H)H 10 91;ekiliue K5 part%nﬂ@dzbeméﬂéﬂ}ﬁﬁ 5 M@faOHlanli tl?é ﬁwaéestvxre'ré( ieHﬂﬁt@d 8 H NNR

1 32C58C1 %ﬁ}us lzhyebga% %&fact%:ci:gvith % bmeﬂ ganiz" eﬁggc’ ) wergaglécp

m 8H), O°Gf ggh (NaZS@H)The solids’ were ﬁltered 'and the so vent evaporated. The residue was
purified by flash chromatography (silica gel, 15% EtOAc/toluene) to give the title compound

2
1-
p
2
6
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(

(9 mg) as a yellow oil.

15
The compounds 1-1-4, 1-1-5, 1-1-7, 1-1-§, 1-1-9, 1-1-10, 1-1-11 and 1-1-12, whose analytical
data are reported in the following Table 1, were prepared analogously startmg from the
appropriate amine.

20  [7-(2-Bromo-4-isopropylphenyl)-2-methyl-6,7-dihydro-SH-pyrrolo[2,3-d]pyrimidin-4-y1]-(1-
ethylpropyl)amine (1-1-2)
A mixture of intermediate 13 (21 mg) and 1-ethylaminopropane (300 pl) was heated at 160°C
(screw cap vial) for 48 hr. The reaction mixture was cooled down to r.t. and diluted with
water and CH,Cl,. The phases were separated and the organic layer was dried and
25  concentrated. The crude oil was purified by flash chromatography (silica gel, cHex/EtOAc
95:5) to give the title compound as a white solid (8 mg).

[7-(2.4-Bis-trifluoromethylphenyl)-2-methyl-6,7-dihydro-5 H-pyrrolo[2,3-d]pyrimidin-4-yl]-
(1-propylbutyl)amine (1-1-3)

30 A mixture of intermediate 18 (20 mgl) and 4-heptylamine (150 pL) was heated at 130°C
(screw cap vial) for 8 hr. The reaction mixture was directly purified by flash chromatography
(silica gel, cHex/EtOAc 8:2) to give the title compound as a yellow waxy solid (10 mg)
All the analytical data are set forth in the following Table 1.

35 Table 1
| Cpd. ] R | R, I R,- I Rs- I Analytical Data




MSmz : 461 WH +. 1-1-4 2,4-dichloro- CH3 HNWR ('H, CDCl13): S 7.43 (d,
1H), 7.37 (d, 1H), 7.25 (dd, 1H), 4.43-4.32 (m phenyl 2H), 3.94 (t, 2H),
3.44 (d, wb)o2/o%k089 (s, 3H), 2.94 (t, 2H), 2.35 (s, 3H), 1lreé/qrbo2@b). NS
mz:367 M+ 2C1. NMR ('H, CDC13): S 7.44 (d, 1H)' 7.37 1-1-5 2,4-dichloro-
CH3 OH (d, 1H), 7.35-7.20 (m 6H), 4463 (bm phenyl 1H), 4.45 (bm 1H),
3.94 (t, 2H), 3.40 (m 5H), 3.01 (dd 1H), 2.91 (m 3H) 2. 39 (s, 3H). S

mz . 4432011 4 —dichtoro-7CH3 NEHNVRT(H, L,L)L,J.C'Yf
(DVBO) 9| Bd- g 40 (broaé 7- 74 {s—3Hy—7 50 {m —pheny 3_ 92
(t, 2H),|8104 |4 didHypo- 2. z@H(s, 3H) . ME i R g’gbgﬂﬂ 4074 3( 1?‘)’7'38
2, 4-di ch| or o- %HNNR( , QDCL3); S 7{40 (p ( 3 7.22
(dd, 1H)| 4.23 (bd, phenyl 1H), 3.894(t| 2H)| 333 ?’QH (F 2H)
2.30 (s, |3H), |2.28 (d, 1H), 2.23 (d, 1H, 1.PBPsA{ten
1.60- 0.80 (m| 6H). MS mz : 389 MH + (20). 1} ﬂng’ Idejgbboro- CHB H NIVR
(‘H CDCL3): $ 7.43 (d, 1H), 7.36  pheny|  (d, | dlm7sed b, 4.38 (bs,
1H), 3.p& 1T, zéﬂ ‘6 ([ 3.01 ( 2 NMR%‘Iﬁ@Df@zsﬁlri)(d 111)(3/724 m
L 1-1- I <1S H
1H), 0.56 (4, %7 (4,7 2H) D 34p +
2!_21-di ch o£§ eFmylpPeRilR (- ﬂ, CD&L;E 7] 43 (d(sdgg(nh)i) ;llg)?? &i‘%‘ﬁ%ﬁi 7.24
(dd, 1H}| 3.92 (t, 2H), phenyl m  1H).84(3, 199, 2(2m(s, 2H)) 1.6221.8¢n, (| s,
3H), 2.1}1.95|(m 1H), 1.85-1.1 (m 1OH, 1. DEHOLBAd,6BH 0.9BE)6H.NS ml 2 : 391
MH + (20). WD|02/ 088095 PCT/GB02/02029 41 1-1M3Qn/2: HWIMHEAIIBE - CHI3 H NWVR
("H CDCLE)Y3 S 2/4thfuotdd, 1hcH, 7. f&ny H(d, (b(dfi’? 1%33 (;g%?}%*gdnlg) .10 (m
. d 1 , s
1H), ;a4 00 |(fnybhdhyr 3- 94 (1, 2H), ;1,7 (t.| % 1H), 4.00 (bs, 1H), 3.89 (t, 2H), 2.98
(m, 2H), 2.32 (s, 3H), 1.6-1.3 (m, 8H),
0.95 (t, 6H).
MS (m/z): 461 [MH]".
1 a4 . NMR (‘H, CDCL): § 7.43 (d, 1H), 7.37
1-1-4 ) 2,4-dichloro CHs \Oa)\ v H (d, 1H), 7.25 (dd, 1H), 4.43-4.32 (m,
phenyl 2H), 3.94 (t, 2H), 3.44 (d, 2H), 3.39 (s,
3H), 2.94 (1, 2H), 2.35 (s, 3H), 1.26 (d,
3H).
MS (m/z): 367 [MH]" (2C)).
1-1-5 | 2.4-dichloro- CH, Q\/C\ H NMR ('H, CDCLy): 8 7.44 (d, 1H), 7.37
(d, 1H), 7.35-7.20 (m, 6H), 4.53 (bm,
phenyl 'y 1H), 4.45 (bm, 1H), 3.94 (t, 2H), 3.40
(m, 5H), 3.01 (dd, 1H), 2.91 (m, 3H),
2.39 (s, 3H).
MS (m/z): 443 [MH]" (2Cl).
1-1-6 | 2,4-dichloro- cH, | ¢ M H NMR ('H, CDCL): & (DMSO) 9.60-
8.40 (broad, 2H), 7.74 (s, 1H), 7.50 (m,
phenyl F>')j\ £ 2H), 3.92 (t, 2H), 3.04 (t, 2H), 2.28 (s,
F 3H).
MS (m/z): 390 [MH]".
1-1-7 | 2,4-dichloro- CH, H NMR ('H, CDCL;): & 7.40 (bd, 1H),
733 (d, 1H), 7.22 (dd, 1H), 4.23 (bd,
phenyl 1H), 3.89 (t, 2H), 3.75 (m, 1H), 3.02 (t,
2H), 2.30 (s, 3H), 2.28 (d, 1H), 2.23 (d,
Y 1H), 1.80 (m, 1H), 1.20 (m, 1H), 1.60-
0.80 (m, 6H).
MS (m/z): 389 [MH]' (2C1).
1 1 ] NMR ('H, CDCL,): & 7.43 (d, 1H), 7.36
I-1-8 | 2,4-dichloro CH, V/\§ B | @ 1H), 7.25 (44, 1H), 4.38 (bs, 1H),
phenyl 3.94 (t, 2H), 3.34 (t, 2H), 3.01 (t, 2H),
236 (s, 3H), 1.07 (m, 1H), 0.56 (q,
2H), 0.27 (q, 2H).
MS (m/z): 349[MH]" (2Cl).
1-1-9 | 2,4-dichloro- CH, H NMR ('H, CDCL): 5 7.43 (d, 1H), 7.38
(d, 1H), 7.24 (dd, 1H), 3.92 (t, 2H),
phenyl 4.1-3.6 (m, 1H), 2.99 (m, 2H), 2.34 (s,
£ 3H), 2.1-1.95 (m, 1H), 1.85-1.1 (m,
10H), 1.00-0.94 (2d, 3H).
MS (m/z): 391 [MH]* (2C)).
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Butyl-[7-(2,4-dichlorophenyl)-2-methyl-6.7-dihydro-5 H-pyrrolo[2,3-d]pyrimidin-4-yl]ethyl-
amine (1-2-1)

A mixture of intermediate 8 (11.8 mg) and n-butyl-ethylamine (300 pl) was heated in a
sealed vial at 160°C for 18 hr. The crude oil was directly purified by flash chromatography
(silica gel, cHex/EtOAc 19:1) to give the title compound (10 mg) as a light yellow oil.

The compounds 1-2-6, 1-3-1, 1-3-2 and 1-3-3, whose analytical data are reported in the
following Table 1-2, were prepared analogously starting from the appropriate amine.

[7-(2-Bromo-4-isopropylphenyl)-2-methyl-6,7-dihydro-S H-pyrrolo[2,3-d]pyrimidin-4-yl]-
butylethylamine (1-2-2)

A mixture of intermediate 13 (20 mg) and n-butyl-ethylamine (300 pl) was heated in a sealed
vial at 160°C for 18 hr. The reaction mixture was cooled down to r.t. and diluted with water
and CH,Cl,. The phases were separated and the organic layer was dried and concentrated.
The crude oil was purified by flash chromatography (silica gel, cHex/EtOAc 95:5) to give the
title compound as a yellow oil.

Butyl-[7-(2-chloro-4-trifluoromethylphenyl)-2-methyl-6,7-dihydro-SH-

d]pyrimidin-4-yl]ethylamine (1-2-3)




concentrated. The crude oil was purified by flash chromatography (silica
gel, cHex/EtQAc 5 95:5) to give the title conmpound as a white solid (20
ng). [ 7- (WO 02/088095 PCT/GB02/02029
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T bI [oro- CH3 -
1 NW§ 160°Cpor i Th reachan %%'tu?%ags Copleg fow e i pridShgled v Wil 55

(dd 2H) , argl B, Q14 The phises werg 2eparpted 3yl thel orgayigaygriyyas dried@nd copcergiaged. 1. 19 (t,

3H), 0. 97Thd crudbtdil wavBurified by fAsichidrhatogradbi (silic2 g, GHdwMOBRe 45:5p0givelti: Bt NVR
('"H CDC1 propyl phenyl 1 (g, 2H), 3.48 1(m ~ 3.55
oH). 3. 24@%@% SQ%IMI](IZ“@ 2.31 (s, 3H) 1.58 (m 2H), 1.36 (m
2H), 1.25 (d 6H) 0. 97 +, 1C1,
1Br. 0 2- Butyl-FHR4 PROMEHOR-6. T plagY 1), 7.61
(d, 1H, Y]_]é&@lgrﬁidg(mﬁ) 3 92 (t, 2H) tr|fI uoromet hyI- 3 57 (g, 2H), 3.49
(t, 2H), ':fhezéql(lénce %H)he pr El‘%ﬂdﬂ of%xa'-‘}gple( fl2 535‘91m11§r t@ihe(pi’ﬂpax%H}n ofkxanfplé M  2H),
1.19 (t, z.l 3 flgo cgt‘a Fo'cﬁlt) @ o- _CH3
Et NMVR (° g ﬁ§ i 12 3.78 (t,
net hyl phewwusg%nsegig@cit'ﬂmdlz ydrgc 1d%mt tst%o 2 29 (S 3H),
1.60 20n 2H), 1.36

All the analytical data are set forth in the following Table 1-2.




(m 2H), 1.19 (t, 3H, 0.97 (t, 3H. M5 (mMz): 447 [MH +. 1-2-5
2,4-dichloro- CF3 -~/ Et NV\R ('H, CDCl13): S 7.45 (d, 1H, 7.35 (d, 1H),
7.28 (dd,woHp/jos®994 (t, 2H), phenyl 3.57 (q, 2H), 3.50 (PCTAHH02/031283 (t,
2H), 1.62 (m 2H), 1.37 (m 2H), 1.22 (t, 3H), 0.98 (t, 3H). Ms nlz : 433
MH + 2C1; 100 %. 1-2-6 2,4-dichlorog3 CH3 / Et M5 (mz): 414 [MA + (2C1)
phenyl N Synthesis of representative conpounds of structure (1-3) RZ~N CHs
IN (1-3) RL N N5 Representative c&rgpolu ds of thls |nvent|on wer e prepared
by the proceduyre set forth-above—f rpoth of—q .u. forma—(4- 2).
Al the praidyt|i cal ®ata afeRsdt foRi-h in|tRe f’S‘f“Iy(S'c ? Table 1-3. Table
1-3 WD 0/ Q88095 PCT/ GB02/02029 44 Cpd. |R Rl| RZ- R3- Anal ytical Datg No.
1-3-1 2, 1_?I ChT, EL‘P 36% l(/]rH,\/)\'\Hg . g - BSMRA'H, €DEY); 5 7433, 1601,7.371] 1 H),
7.25 (dd ‘é‘f | 4. 85 piehyl (b, 1HHy.25 440 THY, .84 21, 1), |3. 81
(t, 2 H{ 3. 5“ {‘?j‘ $.24 |(t, 2 H), 2.33 (356 @, 2H) ;3.48 (3 2{3,3.23 ()|, 1.17
(t, 3 H| Mz : 377 Wi+ 2'a  1-3l2 2, 2Hi &P Gr 8H). @E3(m GH) -1136Ne VB
(m z): 397 [ MH] + (2C1) phenyl| 1-3-3 2, 41di ch| @ &), EHLRE), M&7 ¢rF2) © 351
[ MVH + (21 phenyl V Syntlthesils of represent aLM&&@O&?MﬂHSZ—C&—St—LU-& ure
(1-4) RZi-i-,z N’ij-brd\h(m kdl- 4) CHRI N B »| Et NMR ('H, C Cla) 8747 (d, lH) 7.28
[ 7-(2-Ch oro-4 },1 ,llehl}qromw hyl|- phenyl ) -21nmeth g 561({)77 FHL 2r2FIbI o[ 2, 3-
dl pyrim di n-4- cycl opr opyl met hyl pr opyl am ng 111 uty (ﬁf
i nterned|ate 23 (20 6 nmg) {and [of N-propyl cycl 9 Eﬁyl 55133 1) (300 1)
were heajed in a sealed vijal gt 160C for 18h118EC{ r8 |was
cooled dpwn tg r.t. and dilutled with wajer ahg 121{M jaeld)hg,ses wer e
separate@ and |t he organic |l ayer was
NMR (‘H, CDCLy): & 7.68 (d, 1H), 7.61
1-2:3 | 2-chloro-4- CHy | 7| «, lH(), 7.51 (dc)i, 1H), 3(.92 (t, 2H),
trifluoromethyl- 3.57 (q, 2H), 3.49 (t, 2H), 3.27 (t, 2H),
phenyl 2.33 (s, 3H), 1.61 (m, 2H), 1.37 (m,
2H), 1.19 (t, 3H), 0.98 (t, 3H).
MS (m/z): 413 [MH]".
I NMR ('H, CDCL): & 7.95 (bs, 1H),
12-4 | 24-bis-trifluoro- | CHy | <"\ | Et Yol ( éd, D 7% @ T 378
methylphenyl 2H), 3.56 (q, 2H), 3.48 (m, 2H), 3.25
(t, 2H), 2.29 (s, 3H), 1.60 (m, 2H), 1.36
(m, 2H), 1.19 (t, 3H), 0.97 (t, 3H).
MS (m/z): 447 [MH]".
. NMR (‘H, CDCL;): & 7.45 (d, 1H), 7.35
1-2-5 | 2,4-dichloro- CF; | " | Et i é), ;o (d()l, 34 (0 21D,
phenyl 3.57 (q, 2H), 3.50 (t, 2H), 3.33 (t, 2H),
1.62 (m, 2H), 1.37 (m, 2H), 1.22 (t,
3H), 0.98 (t, 3H).
MS (m/z): 433 [MH]'(2CL; 100 %).
126 | 2,4-dichloro- CH, | & v Et | MS(m/z): 414 [MH]" (2C))
phenyl N
Synthesis of representative compounds of structure (1-3)
Rz\ /CHa
N
NT T
J
R1 N N
.
5  Representative compounds of this invention were prepared by the procedure set forth above

for compounds of general formula (1-2).
All the analytical data are set forth in the following Table 1-3.

Table 1-3



10 dried and concentrated. The crude oil was purified by flash

chromat ography (silica gel, cHex/EtQAc 95:5) to give the title conpound as
a white swbiodogseds ng) [7-(2 PCT/GB02/02029

4-Bi s-trifluoronethyl phenyl)-2-nethyl -6, 7-di hydr o- 5H pynol o[ 2, 3-dl pyri m din
-4-vll- c ycl opropyl met hyl propyl am ne44 1-4-2) 15 A m xture of internediate
18 (20.4 ng) and of N-propyl cycl opr opane nmet hyl amne (300 |) was heated
in a sea vitat—at _166C 8—hr _—The Teact] Afhital Ddla€ Was coof ed gown to
r.t. ang Qj’idi Uted wRth waf e‘i‘l and cRec12. | Me [phases were separated and the
organic | a¥er |was dried and goncentrated. The crude oil was purified by
flash chf pgat qauapiwrot si | 1 ea, geWx/ FtNDAC| MR EH. 1@ - Gy 6El t Hy 737 (4 ¢
conmpound| as a EJ %}ow oil (11 ny).| 20 1H),7. 5(dd 1'H), 4.91 (s, 1 H), 4.85
[ 7- (2- Br pro- 4-|i'sopr opy! phényl )|- 2- met hyl - B, 7- di ;éd‘f‘b“@ﬁi irﬂ)d‘ <2»23Hb|| pyri mi

14

di n-4-yl)- cygloprop |y nethyl{l propl am m ne ( P3G, 3
internedjate 13 (22 ny) a1d N-pr opyl cyc opr o m/z 300 |} was

heat ed | pa—seated—val r6gc—+-pr—18—ht—F |c was—¢gool ed
down to |18-2 grRd-dicpBradi | u1 €t wi (hou arde G %fg‘) :{?KLMHEQCQS wer e

separ at ed and |tphaylor gani c || ayer wg dri ed and concentrat ed The crudg¢ oil
was purified hy flash chromatqgraphy (si|ica jgel, cHex/EtOAc 95:5) tto give
the title conpound as a yellow oil (17 ny). 45 _
Cycl opr opybaet|hyldidibre 2, 41 dlghl or ophenyl Me | MS(m/z): 351 [MH]" (2CD)
- 2- et hy| - 6, 7%43 dro- 5H- pyrral pyrijm di n-4-Y] propyl am ne (1-4-4)
A mxture_of i mediatel8 ( 2rm) and N-prapyl cycl opropane net hyl [ani ne
(300 1) was 5 heated in a sealed vial at 160C for 18 hours. The crude oil

was directly purified Mesgo??éﬂres jﬁ,\@ E@&Ws&&ﬂr&(}%ge' , CHex/Et OAc 8:2)
d :

D).

to give the title co yel | ow oi | Al the
anal ytical data are set forth | e | ow ng Table 1- 4 10 Table 1-4

Cpd. R R R2- R3- Analytical 1412chloro4tr|- CH3 NWR ('H,

CDC13): 6 7.68 (d, 1H), 7.61 o d, 1 H, 7.52 (dd, 1H), 3.93
(t, 2H), 3.52 (t, 2H), 3.47 ( 30 (t‘“’ZH) phenyl 2.33 (s, 3H),
1.66 (m 2H), 1.07 (m 1H), 0.55-0.29 (m 4H). MS niz : 425
MH +. 1-4-2 2,4-bistrif|uoro- ( H CDC13): S 7.95 (d, 1H), 7.81
(dd, 1H), 7.54 (d, 1H), 3.78 (t 2H) met hyl phenyl 3.50 (m 2H) 3.46 (d,
2H), 329 ( 2,28 3 05 , 3H),
0.53 ( ¢ LYY -DRARY y=sile CH3
NMR (' H, TO hylgropylamimp(1-4-1) 28

A mixture of intermediate 23 (20.6 mg) and of N-propyl cyclopropane methyl amine (300 ul)
were heated in a sealed vial at 160°C for 18 hr. The reaction mixture was cooled down to r.t.

and diluted with water and CH,Cl,. The phases were separated and the organic layer was
10  dried and concentrated. The crude oil was purified by flash chromatography (silica gel,
cHex/EtOAc 95:5) to give the title compound as a white solid (21 mg)

[7-(2.4-Bis-trifluoromethylphenyl)-2-methyl-6,7-dihydro-5 H-pyrrolo[2,3-d]pyrimidin-4-yl]-
cyclopropylmethylpropylamine (1-4-2)

15 A mixture of intermediate 18 (20.4 mg) and of N-propy! cyclopropane methyl amine (300 pl)
was heated in a sealed vial at 160°C for 18 hr. The reaction mixture was cooled down to r.t.
and diluted with water and CH,Cl,. The phases were separated and the organic layer was
dried and concentrated. The crude oil was purified by flash chromatography (silica gel,
cHex/EtOAc 95:5) to give the title compound as a yellow oil (11 mg).

20
[7-(2-Bromo-4-isopropylphenyl)-2-methyl-6.7-dihydro-5 H-pyrrolo[2.3-d]pyrimidin-4-yl]-
cyclopropylmethylpropylamine (1-4-3)
A mixture of intermediate 13 (22 mg) and N-propy! cyclopropane-methylamine (300 ul) was
heated in a sealed vial at 160°C for 18 hr. The reaction mixture was cooled down to r.t. and
25  diluted with water and CH,Cl,. The phases were separated and the organic layer was dried
and concentrated. The crude oil was purified by flash chromatography (silica gel,
cHex/EtOAc 95:5) to give the title compound as a yellow oil (17 mg).




propyl phenyl (d, 1H), 7.18 (dd, 1H), 3.84 (t, 2H), 3.51 (m 2H), 3.46 (m
2H), 3.27 (t, 2H), 2.89 (m 1H), 2.31 (s, 3H), 1.66 (m 2H), 1.25 (d,
6H). 1.09 (m 1H), 0.93 (t, 3H, 0.53 (m 2H), 0.28 (q, 2H. MS mz : 431
WH +, 1Cl1, 1Br. 1-4-4 2,4-dichloro- CH3 - / p» NMR ('H, CDC13): 8 7.43 (d,
1H), 7.37 (d, 1H), 7.25 (dd, 1H), 3.8 (t, phenyl 2H), 3.50 (dd, 2H),
3.46 (d, 2H), 3.28 (t, 2H), 2.31 (s, 3H), 1.65 (m 2H), 1.07 (m 1H), 0.93
(t, 3H). 0.53 (m 2H), 0.29 (m 2H. MSmz : 391 MH + 20 1-4-5

3, 4-di rrethoxy CH3 NWR ('H, CDC13) 86 80 d, 1H), 6.70 phenyl (s, 1H),
6.60 (d, €gclo Imetlay1-[ 7-(Pch-dighiprophenylp-2-rmgethyl-§ 1 -pyrrolgl@3-d]13. 15 (m  1H),
3.05 (M yrimidid-42y] peoph i) -4-43. 45 (s, 3H) 1.95 (m 1H), 1.65 (m 2H),
%8(2)5 (m ;;jrmylﬂlre cQ nﬁgmgd@é 8(m néglnd Rapropyl yd) r%'ﬁane rQetl%Q afnfe 36D ) WR M Z
R, 18 N bt g peaisd Vet JopERE LS é%%%tﬁ&e”%%e iR Rk e 40
were pr epéﬁ@ﬂatwanhﬁéﬁbqﬂ(f@bﬁﬁ?@% §%011¢ Bivadsigle corgpound ppplighi elion Qener al

formula (@i29g). AIl the analytical data are set forth in the follow ng Table
1-5. 5 Table 1-5 Cpd. R R R2- R3- Analytical Data NO 1-5-1

1h 5. g0} e i et f ke i e b iblp £ 5 %75 G5 (10 oy 3 00

(s M, 1.75(m 2H), 106 (m 2H), 0.93 (t, 3H), o 70-0.30 (m 8H). M
mMz : 431 MH + 20 Synthesis of repFablsded at i ve conpounds _of structure (1-6)

Cpd. R R, R,- Ry Analytical Data
N°.
1-4-1 | 2-chloro-4-tri- CH, \/\gx | NMR ('H, CDCL): 8 7.68 (d, 1H), 7.61
(d, 1H), 7.52 (dd, 1H), 3.93 (t, 2H),
fluoromethyl- 3.52 (t, 2H), 3.47 (d, 2H), 3.30 (t, 2H),
phenyl 233 (s, 3H), 1.66 (m, 2H), 1.07 (m,

1H), 0.93 (t, 3H), 0.55-0.29 (m, 4H).
MS (m/z): 425 [MH]".
142 | 24-bistrifluoro- | CHy | N¢ 7 | NMR ('H, CDCL): 8 7.95 (d, 1H), 7.81
(dd, 1H), 7.54 (d, 1H), 3.78 (t, 2H),
methylphenyl 3.50 (m, 2H), 3.46 (d, 2H), 3.29 (t,
2H), 2.28 (s, 3H), 1.63 (m, 2H), 1.05
(m, 1H), 0.93 (t, 3H), 0.53 (m, 2H),
0.29 (q, 2H).
MS (m/z): 459[MH]".
143 | 2bromo-d-iso- | CHy | SN\ ™| NMR ('H, CDCL): § 7.46 (d, 1H), 7.28
(d, 1H), 7.18 (dd, 1H), 3.84 (t, 2H),
propylphenyl 3.51 (m, 2H), 3.46 (m, 2H), 3.27 (1,
2H), 2.89 (m, 1H), 2.31 (s, 3H), 1.66
(m, 2H), 1.25 (d, 6H), 1.09 (m, 1H),
0.93 (t, 3H), 0.53 (m, 2H), 0.28 (q,

2H).
MS (m/z): 431[MH]", 1C|, 1Br.
1-4-4 | 2,4-dichloro- CH, \/\‘;" V\ NMR ('H, CDCL): 8 7.43 (d, 1H),
7.37 (d, 1H), 7.25 (dd, 1H), 3.84 (1,
phenyl 2H), 3.50 (dd, 2H), 3.46 (d, 2H), 3.28

(t, 2H), 2.31 (s, 3H), 1.65 (m, 2H), 1.07

(m, 1H), 0.93 (t, 3H), 0.53 (m, 2H),

0.29 (m, 2H).

MS (m/z): 391 [MH]" (2Cl)

145 | 3a-dimethoxy- | CHy | “N¢ 7| NMR ('H, CDCL): 5 6.80 (d, 1H), 6.70
(s, 1H), 6.60 (d, 1H), 4.10, (dd, 1H),

phenyl 3.85 (s, 6H), 3.45 (m, 2H), 3.15 (m,

1H), 3.05 (m, 1H), 2.2.50 (m, 1H), 2.45

(s, 3H), 1.95 (m, 1H), 1.65 (m, 2H),

1.05 (m, 1H), 0.80-0.95 (m, 5H), 0.55

(m, 2H), 0.30 (m, 2H).

MS (m/z): 382 [MH]".

Synthesis of representative compounds of structure (1-5)



RR N N11/ h-6) R- N10 7(2
- Di chl or ophenyl ) - 4- ( 2- et hyl pi peri di n-1-yl)-2-net hyl -
-di hydro-5H pyrrolo[2,3- d Dyrimdine (1-6-3) A mxture of internediate 8
10 ng) and 2-ethyl piperidine (120 L) was heated in a sealed vial at 160C
or 7 hr. The crude oil was directly gurified by flash chromat ography
(silica gel, 15 cHex/EtQAc 4:1) to give the title conpound (8.7 ng) as a
yell ow oil. The conpounds 1-6-1, 2, 1-6-4 and 1-6-5, whose anal yti cal
data are reported in the follow ng/Table 1-6, were prepared anal ogously
starting fromthe appropriate am ne. 20 All the analytical data are set
forth in the follow ng Table 1- Ren 1-6 Cpd. R R R2-R3- Analytical
Data No. 47 NWR ('H, CDC13): S 7|43 1H), 1-6-1 2,4 dichloro CH3 7.35
(d, 1H), 7.24 (dd, 1H), 4.41 (rmy yl 2H), 3.84 (t, 2H), 3.24 (t, 2H),
2.32 (s, 3H), 2.30 (m 2H), 5} 1.9 -~""" (m 2H), 0.91 (d,
6H),0.80 (m 1H). Ms mz : 3R SN 6- 2 2,4-dichloro- CH3 NVR ('H, ): 8
7.42 (d, 1H, 7.35 (d, 1H), 7.23 (dd 1H) 4.71 (m 1H) 4. 33 phenyl (bd,
1H), 3.83 (t, 2H), 3.24 (m 2H), 3.0 I_?i s, 3H), 78-1.49
AAW (m  GREprestnt@tive(cdmpaidis oﬂ\xslsnwntwnswere mqpare by ew@rozeémweé lﬁqr@rf@ovm NVR
(hH |CD01§>}co oanf@&eramulz$@ (d, I(1H) @324 (dd, (1H) H;l 44 (m(lH) "
phenyl 4 heJolRvidd TabRH:s. 2. 97 (m 1H), 2.31 (s, 3H),
1 3 &gﬁt&?ﬂ&%al%&?&gm‘% : égt 3H). MB iz : 391 MH + NMWR
13): 6 7.44 (d, 1H) 16424d|chloro-CHB7.35(d, 1H), 7.25
25 (

AN

(dd 1H) . 4.25 (d, phenyl N 2H). ?Tahi?«‘l('i, 2H) 3. 69 (m 2H) 3 25 (t  2H),
2.64 (d,| e |2. 33R(S, 3R, |1. 2H,- Rs- Analytical Data
Ne.
: ~~ NMR ('H, CDCL): 6 741 (4, 1H), 7.37
1-5-1 | 24-dichloro- | CH; ¥ (d, 1H), 7.23 (dd, 1H), 3.80 (t, 2H),
phenyl 3.63 (m, 1H), 3.45 (t, 2H), 3.15 (¢, 2H),
2.24 (s, 3H), 1.75(m, 2H), 1.06 (m,
2H), 0.93 (t, 3H), 0.70-0.30 (m, 8H).
MS (m/z): 431[MH]" 2C)

Synthesis of representative compounds of structure (1-6)

10
7-(2.4-Dichlorophenyl)-4-(2-ethylpiperidin-1-y1)-2-methyl-6,7-dihydro-5 H-pyrrolo[2.3-
d]pyrimidine (1-6-3)
A mixture of intermediate 8 (10 mg) and 2-ethylpiperidine (120 pL) was heated in a sealed
vial at 160°C for 7 hr. The crude oil was directly purified by flash chromatography (silica gel,
15  cHex/EtOAc 4:1) to give the title compound (8.7 mg) as a yellow oil.

The compounds 1-6-1, 1-6-2, 1-6-4 and 1-6-5, whose analytical data are reported in the
following Table 1-6, were prepared analogously starting from the appropriate amine.

20  All the analytical data are set forth in the following Table 1-6.

Table 1-6
R,-R;- ’ Analytical Data

Cpd.
No.

R,




'MAN (d,

6H. MS mz : 393 MH +. 1-6-5 2,4-dichloro- CH3 M5 (mz): 381

[MH + (2C1) phenyl (S) N -Min. Synthesis of representative conpounds of

structur

e (1-7) aR Nzz- N11/ (1-7) R NR 7-(2

4- Di chl orophenyi ) -4-[ (2R, 5R) - 2, 5-di et hyl pyrrolidin-1-y]-2-nethyl -6, 7-di hyd
ro-5H 5 p, rro[2,3-d]pyrimdine (1-748) A mxture of internediate 8 (11.8

ngl ) and (2R 5R) (-)- trans 2 5-di rrethyl pyrroI|d| ne (150 |) was heated in
a seal edrvitatTat—166€ {0 tit TR | HW%?)C‘P TEShEYq, lll_flfled by
flash chi-éiat Fdrddne- (si Fﬁcc mx/ L@@g@% Jq)zﬁ(gd qnyéﬁ@% title
conpound| (7 ny)phasl a whife goli The 2e9ROK 3124 (c 30, 1322, 1-7-4 and
1-7-5, wnose gnalytical datajare r ported 3H) 2130 @m, Illggwn,ng{) 1a§5| e 1-7, were
prepar ed| anal qgously stafting fromwhe apphep,ioat ¢, elmm(mAlH) t he
anal ytical datja are set forth in the fol | ou (ag):FabiMall-7. 15 Table 1-7 48
Cpd. R RER R?MMQ,LO\[U Cafy. Dat a - TNMR2('H,- B otk qe,aH).CHB @INR (' H,
CDC13): b 7. 43 L 1H), 0 7./36 ( , | THRZ.27 (id, 1HLH)71 (B, BB, 433,| phenyl i
oH), 3.6p (t, |® “Y 3.35 t 2H) , .;3 (s (deF-?) 3.83 92210241 iy, 2H), VS nd z
349 MH +|2C1' 1-7-2 2, 4-dichl dro- CHB NMR dﬁ@l%?f’- (363Hz kR-(48,| 1H), 7.37
(d, 1H),|7.24](dd, 1H), & 39 (m -TO phe |6?1£ d P@ 88 (m 2H), 3.76 (m
1H), 3.60(m |1H) 330 2H) 2 32 (g LWZ” ]fm ')u\ 4490 (m 1H),
1.65 (m | 1-88) ,| 2M-dchlofed, 35[;{3 M 2" 36: § ®i chl or o-
CH3 NVR ('H, QBgdd): S 7/41 (d, 1 7.3s§§)’ 8'3&22 +|), 4.4 (m
2, phpnyl i['3.9-3.8 (M 2H), 3718V (m 5 )231(5 i 193
— (m, 2H), 180 1.10 (m, 6H), 0.88 (t,
3H).
MS (m/z): 391 [MH]".
1-6-4 | 2,4-dichloro- | CH, \[Oj/ NMR ('H, CDCL): & 7.44 (d, 1H),
7.35 (d, 1H), 7.25 (dd, 1H), 4.25 (d,
phenyl N 2H), 3.87 (t, 2H), 3.69 (m, 2H), 3.25
| (t, 2H), 2.64 (d, 2H), 2.33 (s, 3H), 1.24
W (d, 6H).
MS (m/z): 393 [MH]".
1-6-5 | 2,4-dichloro- | CH, S MS (miz): 381 [MH]" (2C)
phenyl [ j
|
AN,
Synthesis of representative compounds of structure (1-7)
(3
N
NT N
)l\ _ (1-7)
R; N til
R
7-(2.4-Dichlorophenyl)-4-[(2R,5R)-2.5-dimethylpyrrolidin-1-yl]-2-methyl-6,7-dihydro-5H-
5  pyrrolo[2,3-d]pyrimidine (1-7-3)
A mixture of intermediate 8 (11.8 mgl) and (2R, SR)-(-)-trans-2,5-dimethyl-pyrrolidine (150
ul) was heated in a sealed vial at 160°C for 18 hr. The crude oil was directly purified by flash
chromatography (silica gel, cHex/EtOAc 19:1) to give the title compound (7 mg) as a white
solid.
10
The compounds 1-7-1, 1-7-2, 1-7-4 and 1-7-5, whose analytical data are reported in the
following Table 1-7, were prepared analogously starting from the appropriate amine.
All the analytical data are set forth in the following Table 1-7.
15

Table 1-7



3H), 2.18 (m 2H), 1.6 (m 2H), 1.13 (d, 6H. MS mz : 377 MH +, 2Cl
1-7-4 2,4-dichloro- CH3 Ms (mz): 437 [MH+ (2Cl). phenyl 1-7-5
2,4-dichloro- CH3 o NMR ('H, CDC13): 6 7.44 (d, 1H), HsN 7.34 (d, 1H),
7.26 (dd, 11-1), 7.12 (bs, phenyl i I H, 5.29 (bs, 1H), 4.62 (bm 1 H),
3.86 (t, 2H), 3.81 (m 1H), 3.60 (m 48H), 3.36 (m 2H), 2.81 (dd, 1H),
2.32 (s, 3H), 2.24 (dd, 1H, 2.01 (m 4H. M mz : 406 M + (20).
Synt hesi s—of —representative qompounds— of TSITUCT I Bykida Bla @ N | N (1-8)
R N N R G¥priesenthiti ve| Rnpound®dtst this i nvent | on wer e preparled by the
procedure Net (forth above 5 {for conpounds of oeneral formula (1+-7). Al
t he anal yi.rgal| datiaionre $el, florth t he | ANMR ¢W KPChabl 4248, 1H)Tlabl e 1-8
Cpd. RR R2- F@i’eﬁnal yti¢al Data . 1- §7862d.4g tH @do)GHE3 W\T (' H,
CDC13): b 7. 43 (’d‘ phedyl N .38 (<12H1|31)66(t74*§533(5d&|2ﬂ>1m3( 5, 80 (s,
21-1), 4,94 (d, 2H), 3 84 (t,| 2H) ~w3. 32 ﬁ*) ;) 3 $: 1. 42 (d,
6H) . M5 plz— 345 M+ (20149 —Synt-hest ("" ép \,.. ""‘ egrpounds of
st ruct ur p1-{-2- 9)2.4-dighlord- R;Cbﬂs(l- 9) /R\ N R ds of this
I nvention wer g pagngpar ed by t e ocRrdure 51?1 389 rrpl es bel ow
(exanpl el 1-10-1) using the approprme Py é i tlve. All
the anal ytical|l data are set florth in theff (Ig,vxémgl @&LQH)’H 5 (m, Tabl e 1-9
Cpd. RR R2-R3- Analytical Data No. 1H),121(d 3H).
MS (m/z): 363 [MH]" (2CI).
= " _ NMR (‘H, CDCL): & 7.41 (d, 1H), 7.39
1-7:3 | 2,4-dichloro CHs & (@ 1H), 724 (dd, 1H), 44 (m, 2H),
phenyl T 3.9-3.8 (m, 2H), 3.16 (m, 2H), 2.32 (s,
- 3H), 2.18 (m, 2H), 1.6 (m, 2H), 1.13
(d, 6H).
MS (m/z): 377[MH]", 2CI
1-7-4 | 2,4-dichloro- | CH; /o\m[N)\/o\ MS (m/z): 437 [MH]" (2C1).
phenyl !
- g i 2 NMR ('H, CDCL): & 7.44 (d, 1H),
1-7-5 ) 2dichloro G ALY | 734 @ 18, 7.26 (dd, 1H), 7.02 (bs,
phenyl N 1H), 5.29 (bs, 1H), 4.62 (bm, 1H),
— 3.86 (t, 2H), 3.81 (m, 1H), 3.60 (m,
1H), 3.36 (m, 2H), 2.81 (dd, 1H), 2.32
(s, 3H), 2.24 (dd, 1H), 2.01 (m, 4H).
MS (m/z): 406 [MH]" (2C1).
Synthesis of representative compounds of structure (1-8)
2
N
NT N
M,
R; N ril
R
Representative compounds of this invention were prepared by the procedure set forth above
5  for compounds of general formula (1-7).

All the analytical data are set forth in the following Table 1-8.

Table 1-8
Cpd. R R, R,-R;- Analytical Data
No.
l .
1-8-1 | 2,4-dichloro- CH;, — NMR (H, CDCL): & 7.43 (d, 1H),
7.38 (d, 1H), 7.25 (dd, 1H), 5.80 (s,
phenyl N 2H), 4.94 (q, 2H), 3.84 (t, 2H), 3.32 (1,
_LW 2H), 2.33 (s, 3H), 1.42 (d, 6H).
MS (m/z): 375 [MH]" (2CD).




NWVR ("H, CDCl3): 6 7.54 (t, 2H), 7.50 1-9-1 2,4-dichloro- CH3 \ (d, 1H),
7.38 (d, 1H, 7.32 (d, IH, phenyl N6.37 (t, 2H), 4.04 (t, 2H), 3.44 (t,
2H), 2.46 (s, 3H. MSmz : 345 MH + (20). 1-9-2 2,4-dichloro- CH3 Cl1 NMR
("H CDC13): 6 8.24 (d, 1H), 7.61 (d, 1H), 7.53 (d, 1H), 7.52 (d, phenyl
tb\ 1H), 7.41 (d, 1H), 7.35 (dd, 1H),49/.26 (dd, 1H), 6.67 (d, 1H), 4.06 (t,
2H), N 3.37 (t, 2H), 2.55 (s, 3H). M5 (mz): 429 [WMW+ (3C). 1-9-3
2,4-dichloro- CH3 NWR ('H, CDCl13): 6 7.49 (d, 1H, 7.39 (d, 1H), 7.32 (dd,
1H), 6.62 (s, phenyl 1H), 5.87 (s, 1H), 3.99 (t, 2H), 3.27 (t, 2H), 2.44
(s, 3H), 2.40 (s, 3H)Syntneso}s7bf¢@reser34%9ve compounds ofstructurgAP)VH + (20). 50
Synthesis of representative conpgu of structure (1-10) / NRs N NI /
(1-10) R N 7-(2 e

4-di chl orophenyl ) - 2- et hyl - 4- (3-t 2-yl -pyrazol -1-yl)-6,7-di hydro-5Hp
yrrolol2,3- 5 dlpyrimdine (1-1 1H pyrazol - 3-yl)-thiazol e (22 ng)
was added to a suspension of Na 89d0|l (4 w/g) in anh. DMF (300 L). After
stirring for 30 mn, internediRdteN 'i15 ng) was added at r.t. and the
resulting mxture was heated at 110 Gcfor 3 hr. The reaction was then

concentr ag, es'eﬁ\atl%ac%Hlﬁoﬁﬂg of fAR 1ﬁ\%§h&1u\ﬁer¥v§1%pﬂbd b ad p\%cteﬁhré'&@f&ﬂﬂn% racted
with 2CI dried over anh.

rga
Na2SO4, m&%ﬁ g‘?}%w\ﬁe amp]?zllll% 5“8“%1&18 a?%%}% {%cﬂyrrgl)é ot mﬁdfﬁ denvaecf The title
conpound %ﬁéhed’lﬁﬁlaﬁl%@taa@?é‘?‘ fortiyip thedoltpapntablegla?i fi cation  (silica gel,
cHex/ EtOAc 4:1) as a white solid (16.5 ng). The conpounds 1-1-6, 1-9-1,
1-9-2, 1-9-3, 1-10-4, 1-10-5, 1-10-fadle1le 10-13, 1-10-20, 1-10- 15 21,
1- 10- 24, p#u- 25, 1 10-2F nj 3- 2 who ie anal Yinagala Da&ha are rleported in

i azol -

the follp Tabl’e 1-1¢ of |in tHe correspondi ng tables, were prepared

anal ogou*lmcfnrt-ng fromth WWazole

deri vati y&9-17-|(22-dichloro- CH, 7\ NMIIK(H CDCl; 5754(3t 2H),

4-bi s-tr| fluorqagyhyl - phenyl ) - 2- zkj - é‘% 'FPI 2‘? 2% éﬁﬁﬂgl -1-yl)-6,7-
di hydro-pH 2Q p-yrrolof 2, 3-d1 pyrim di ne 1@ i 2 4 ijon of NaH
80 %oil|(3.54mmol, 3. 0 €q) i|n dry««DIVF (L%,,srr(g) 555 [Evn-f] (Qqﬁmder N2 was

added 2- (H+pytazot=3=yt=thiragore (53 He reaction
m xture g2 t%“r‘?@h’“ét CH: Ifo m é é{ 1.18
mol ) wap addgohamld t he react|i o r ,111@5,4&1 ,fe%g (k! Q_I)C;- gcrew cap
vial) fof 4h. (It was cooled down poUr edh I1H$Q67 (d, 1H), 4.06 (t, 2H),
N 3.37 (t, 2H), 2.55 (s, 3H).
_JM MS (mlz): 429 [MH]" (3CI).

193 | 2.4-dichloro- | CH, NMR ('H, CDCL): & 7.49 (d, 1H),
7.39 (d, 1H), 7.32 (dd, 1H), 6.62 (s,
phenyl / \ 1H), 5.87 (s, 1H), 3.9 (t, 2H), 3.27 (t,

2H), 2.4 (s, 3H), 2.40 (s, 3H), 2.07 (s,
| 3H).
v MS (m/z): 373 [MH]" (2CI).

30)




25 Et OAc. The organic | ayer was washed wth sat. ag. NaCl (3x) and dried
over anh. Na2SO4. The solids were filtered and the sol vent evaporated. The
crude product was purified by flash chromatography (silica gel,

Toluene/ EtOAc 9:1) to give the title conpound as white solid (535 ng,

99% . 30 The conpounds 1-10-31, 1-10-§&?, 1-10-33, 1-10-37 and 1-10-40,
whose anal ytical data are reported in the foIIovm' ng Table 1-10, were

prepar ed anal ogously_using respecti.vel razol - 3- yI) nmor phol i ne
(J.Org. Chem, 1984, S%¢es 8§“*Pf35e Hye %‘82‘81 f%H%}/t“W il n

(Bi oorg. Med. Chem Lett., 2000, 1 214) 2- (1H pyrazol - 3 yI)-pyrazine
(Tet.Lett., 1999, 4779-4782), QTH—lnldazoI 2-yl)-1H pyrazol e
(J.Het.Chem, 1989, 893) and 5-(1H pyrazol- 35 3-yl)-oxazole (Tet.Lett.,
1972, 2369-2372) instead of 2- razol -3-yl)-thiazol e. The conpounds
1-10-35 and 1-10-38, whose anallyti ata argqfeported in the follow ng
Tabl e 1-10, were prepared an si ng 1FprrazoIe 3-carboxylic acid
ethyl ester instead of 2-(1H pyrazol|-3-yl)-thiazole. The ester group was
then transformed into the 51 corresponding N-nethyltriazole and oxadi azol e
foll ow ng procedures known in the literature (J.Het.Chem, 1986, 1391).
Conmpound 372043 RlorophGsB-2aRahW 14L(3 MiadBD-21-FVifrol- EPDI6IEdhdFo-$ ABykalbl2@W Ng Tabl e
1- éo hs Lepar l?ylpe%hylaalon of conpoundT%-lo 37 using NaH g; alb?8e34
and ne nmet hyl atin ent e c n

and 1-10- %élH'RHB@é3é(Hath‘§%qlecQI2 '%@t“!i’s ég‘&gg%6éPﬁpé’&’anwag(gfefPﬁé‘&mmeab| e

1- 10, wer anhp PdFa(360 nbh aifteysirghg/ fond9 mip, intermediaie\B(1§ nk) aiad adiled abrt. and

di chl or oppeirehultiag nixtardi vie-hdatedatan 0= &-for 3 fid. The eeatrdaywfaythéndioneentiited 3- ami no- 2-

trifluor O%LD}M% l%e& wssalﬁﬁéh thh% 6 hliSedrhdidd WAL CTRENYG AR TR [N the
pr epa@tl on Q nal ytical data

i nt er nedi at
are rBhor FuEPRed qrepmG 8‘Itrla‘6t§\,1wﬁ§ %’fgl ey a % %g)s" thﬁrsgg‘gfr‘gﬂe gﬁtﬁfegga%g}fey usi ng
2, 6- di met bdvept Svanpratedphe Hilesompourdwagjoptaingd @kier ehyomatpgraphic pyaicatied of
2, 4- bi s- t (silfch gely cHertHQAe &n) isianehiiesoll\fF6.9intgh NaH as a base in the
preparati on of internediate 54. 15 7-(2

4-Di chl h I hydr o- 5H
: py?rof’(ﬁe St by e 2ol 85 AR TIRLIVAR 1o gl S8 (4
in ant? 1- 1424y | 110 25u1nub% ?02‘3%5""15’8‘%1@8 yyca deteiare TeRRTts SR Ry 9 [ingzol e (20
nmg) . The TadetlilOnorninxthe cerrespendsizi ables] veere preparedianalégogdy sevtalgufranothe 20

ceased (2 Aptihte alnieCpyIRM cpPradolé diviame. Was then added and the reaction
m xutre vvgpsﬁ%@gt ed atﬁlooc screw cap vial) for 4 hr. It was then cool ed

sat.aq. Na Y ; PF = Wi
and t2{& sp:ifzm&_ﬂaxlmﬂémeal 10F21)e crude product was pur i f| ed by fl ash
chr omat 0gTapRYspérssidn oF NaBIEd0, %o HEX s 4tiric3.0 84)5h diyODBIFV@3 il at 1., hedee Opound as
a yel |l ow §VQ§ zlcﬂed 2’2?&@{1%939 -th1azole (538 mg, 3.54 mmol, 3 eq). The reaction mixture was
; u

7y|()2 grgrm |sop %}Pl delﬁtrlfkuoro 3hﬁ/4&¥rc%t%n-l

3-(Trifl ugmxswnemay hswraaém & (szzewcaprg')al»fas‘*ladaéeﬁ ¢o9led deprs gathpeused B0 NaH (80%
in m2&r aEt0A0 The brgarfheripyer wasawushedDWFh (20 .a§. WdQ)1 (3) DL dridd dver adh) NajS®,. 20 ng of

i nter medi @}&sokids &R filfed Wd e solvent evaporated. The crude product was purified by flash
chromatography (silica gel, Toluene/EtOAc 9:1) to give the title compound as white solid
(535 mg, 99%).

30 The compounds 1-10-31, 1-10-32, 1-10-33, 1-10-37 and 1-10-40, whose analytical data are
reported in the following Table 1-10, were prepared analogously using respectively 4-(1H-
pyrazol-3-yl)-morpholine  (J.Org.Chem., 1984, 269-276), 3-(1H-pyrazol-3-yl)-pyridine
(Bioorg.Med.Chem.Lett., 2000, 1211-1214), 2-(1H-pyrazol-3-yl)-pyrazine (Tet.Lett., 1999,
4779-4782), 3-(1H-imidazol-2-yl)-1H-pyrazole (J.Het.Chem., 1989, 893) and 5-(1H-pyrazol-

35  3-yl)-oxazole (Tet.Lett., 1972, 2369-2372) instead of 2-(1H-pyrazol-3-yl)-thiazole.

The compounds 1-10-35 and 1-10-38, whose analytical data are reported in the following
Table 1-10, were prepared analogously using 1H-pyrazole-3-carboxylic acid ethyl ester
instead of 2-(1H-pyrazol-3-yl)-thiazole. The ester group was then transformed into the



added and the solution was heated in a sealed vial at 100C for 4 hr. The
reaction mxture was poured into water and extracted with Et QAc (3x5nl).
The conbi ned organic extracts were dried over anh. Na2SO4. The solids were
filtered, the solvent was evaporated and the crude oil was purified by
flash chromat ography (silica gel, cHex/ EtOAc 95:5) to give the title 35
conpound as a clear oil (12 mg). 7-(2

4-Di chl h |)-4-(5- 3-t th | -1 t hyl -
7-di ﬁy d?g&%a{%y%g Blrrgqtlz}h%ggﬂrl%%dlwqﬂz% f&lwlr?gn&oce%urp g[q?'ozw% in theyhtgraturerTe y

7- (2, 4- D @Heo CopmnelPPb)1381) 3- i sopropyl -5-trifl uoronet hyl -

pyrazol - | CMJn})ouKd TetokRes| wﬁosz AbIPYEM dath Hrepyeportddoh 2ha fallopyigi Tablki ne0,(dasl0- 7) 40

To a 50' Qy 8-] g&ﬁf]y FOf d I}rﬁoxﬁxd(lz?o 5D )singd WA B aMEQin(iQnethdudeaJs r.t.

under e nonohydrate (34 L). The reaction mxture was
heat e atmi b‘ “Igri*gea"seal ed vial for 18 hr. It was then cool ed down to r.t.
and the tHee exmnoerds nds2%vialotatnddl 103 rWhees gnalyiicalydesa are reppstediin thsnt ai ned
was di ssofolledling nTablanh-10,Etwert (fPeparedl pndopdudy 1ysing rrbs‘pbmyelgnétalrryxho—ﬁs-

net hyl hexaaﬁsllopﬁﬁm{e% rrg)amm am;#sg-mmﬁorﬁ&% Qe M xtauae Wasnhigaged at

110C in a_se X2PQk and t he
cr ude ro Elg?rOWﬁ%F]zﬁn&I? dc’{eﬁd %?%Qﬁ’is' ﬂ&r&%t}éﬁ%mﬁ@ 1{13 ? @g}%ﬁﬁlﬁn 6(;fdl—|ex/ Et CAc
95: 5) @Mﬁ itle corrpound (14 nmg) as a mxutre of regioi soners:

5-i sopr op§2d>m13)uhal i1£ 0Ly whmemnhl-ym;ﬁ datelaee (609 inrthe Hollowingr Babld 140, was
trifluoropeided andlbgassl @idgdfé4limethoxy-3-aminopyridine in THF with EtONa as a base

flyl( ;1 $ r (()r;l)lzé%l Lls %ﬁ%\{(}ﬁ({ﬂ% 'ﬁglf %]ﬁrﬁehi%{ lg\)ff‘;%tﬂlNaI-i as a base in the preparation of

di hydro-smgy-?&wf—%‘{z 3-di pyri ni di ne (1-10-8)

4-Br - 5-net hyl -3-trifluoronethyl -1 H pyrazole (48 ng) was added to a
suspensi on(4-DiatdropB e ) -nethd-43Q triflwratdihy liidzol- BOD-6.7-dibydroASMer stirring for

30 mn, i gli mitel®-108) was 10 added at r.t. and the resulting
m xt ure S nye hr. .The r tio ten, . .conce trated in
vacuo and%? ﬁesuﬁpgg?lﬂhgf%]g |Ti311 z%lr%)t"h %Qcﬁl\gﬁdatergt’ ugg?r szﬁﬁ(f%% X 5nL) .

The conbi (Flposereeiilpyesals GO me) wEredeaftiPEixiye faniired prEomiil s3sisya gfeﬂn. ds were
filteled eacdi(tEmingdhiesmiliaei6ne) ods thithalded 4ridehcragion nikuavas béaridned af t er

chromat ogz&aﬂ@bdcc sefw cfa%‘?ﬁt)'f@m hi $ WdsGRenGRBbled @bOX (. OR Fourdd) inREIOARNI t €
4810::]: ghl( éro ﬁanll Sla%-er%\?s wta%hefl wgth sat. g, N NaCl 63x5{nflr§rmd dried Sven a_nh] ?{az '{1}_‘ _6. 7-di
hydr o- 5H—S°E‘ ?Wé‘leo@?r@ “H‘fiﬁ?"r pbyeat ﬁ‘@p?rite‘io Tgg cmd %(qu%{“fto‘ﬁ‘sd?‘“ BY fath ate 8
(21 ng) achdoratelraphy rislicangeb ey BtOA B55) .t kive ithe titlelromiveudid as 30@l1ow Jolidas heat ed
at 13% C @‘ocml@) hr. The m xture was then concentrated in vacuo and the 20
resi due was dissolved in EtOH (300 L). 1,1,1-trifluoro-2, 4-hexanedi one (32
nmg) was agdded . T : sol vent
was evapofiee 5 QTN IDYTRZQU K VY et ogr aphy
(silica gmo_klfldéﬁﬂit_mgh_@@ lﬂ)6) The t|tIe corrpound was obt ained as a

CO| or | ess3-gfriflupfonieghyl)pRBzole (22.7 mg) was added to a suspention of NaH (80% in mineral

Cdgilor&P*aﬁl Yin)ai ﬁmﬁ tWé mﬂ a(t% @%ﬁwh@aﬁr@é@h lof hehm&iiake & {MM w‘éJeL PyrT ol of

§ e
Cnoanh, pés’.é”% Fhd i e i neds f SHSREDR! O ¥ BGH OO bR ol 3 2
ng, 3 eq) wmufqéenqomr@eﬁ exagted MathRiOAS (3x5rd e Bhe Gompined @?ga@e eh‘irawts
| nt er medi waére dded 2@ nmh. ML B4 Thermllifls wae fdwcddthanolverhevas eepbraed and thet e was
stirred aémé@&ﬁvé%uﬁﬁ&rmagmuah@&gmgh9(sﬂ@a@a cHREEOAL 9855 o\ tRM@AROr at ed

and té?;e rlo?rllggnlilﬁa e}saacearmp(lbn Y‘

7-(2.4-Dichlorophenyl)-4-(5-isopropyl-3-trifluoromethylpyrazol-1-y1)-2-methyl-6,7-dihydro-
5H-pyrrolo[2.3-d]pyrimidine and 7-(2.4-Dichlorophenyl)-4-(3-isopropyl-5-trifluoromethyl-
pyrazol-1-yl)-2-methyl-6.7-dihydro-5 H-pyrrolo[2,3-d]pyrimidine (1-10-7)

40  To a solution of intermediate 8 (22 mg) in anh. MeOH (0.7 mL), at r.t., under N,, was added
hydrazine monohydrate (34 uL). The reaction mixture was heated at 130°C in a sealed vial
for 18 hr. It was then cooled down to r.t. and the the solvent was evaporated to dryness in
vacuo. The oil obtained was dissolved into anh. EtOH (0.7 mL) and 1,1,1-trifluoromethyl-5-
methylhexanedione (26 mg) was added. The reaction mixture was heated at 110°C in a sealed




extracted with CH2A Z (3x). The conbi ned organic extracts were dried over
anh. Na2SO4, the solids were filtered and the sol vent evaporated. The
crude product was purified by flash chromatography (silica gel, cHex/EtOAc
9:1) to give the title conpound as a white solid (17.5 ng, 76% along with
a small quantity of its 5-nethyl-pyragole isoner (exanple 1-10- 35 12, 1

ng, 6% 7-(2

4-Di chl orophenyl ) - 4-( 3, 5-di et hyl pyr azol t hyl hydro 5H pyrr
ol of 2, 3- ¥dl ff’yrllgrﬁdeI‘FeS‘(l'fLe“i@’aiﬂap‘?’&te a§ﬁ§?1fe%"§ ngE %’O‘Z)f‘g#’

eq) in anbhrOhfography (siliy3 gelt cHex/EtOAGRSeY) tRRIv it (14 mg) aS a

3, 5- di met hluRY o 26gi6isdmeds: Wisoptorit}-triddrdnteehyt ﬁﬁﬁidl@(ﬁO%))@ndrﬁlsdﬁiSp}&Bl rred for

20 m n at i@¢2). 8 (15 ng, 0.048 nmol) was then added and the
reaction %@?&Pgh&a&%g’t(ecﬁ at 100C (screw cap vial) for 18 hr. It was

t hen ol ed dovvn tor.t. and poured into Et OAc/sat ag. NaCI The phases
wer e sepaf£4-Bromonmethil-Tirid hylpwrazald & Doz fedichiprophenly2-methvl-Rdec)  (2x) and
dried Oveﬂlh@d}beHI-‘@i’rSBFR3 Ihenmﬂinecdslmye fi I tered and the sol vent 53

evapor at eg. BrJ;II& Ty 1806 R SRy - gk fle {43350) “@badaeaﬁoomuafehyor( sfiNdic a gel

cHex/ Et OA I

4-Di chl or /8?{)% gﬁi‘ﬂ E?MP t()éltl“brelst‘tﬁ "'{P,%H%For%lml edl% g 5%1%)]"39 hydro 5H

- 5 pll?rop & abrte il the msalrlﬂ%mcﬁuriovaiﬁsateﬁ&taIl%Gsfﬁé?. rdII‘ecSTac #0WEbi 1 (5
My, 3 eq) conaermated iDifeud Bndthertesiduatay dituted withdidiO 24d extnapted Glddd3x5mL).

3- et hoxy- %a&&rﬁbyﬂed@ygaﬂqé @k Pacls WrdTBrieddvEChhh WS@hﬁaeI’sﬁlﬁ’(ﬁtW@@ﬁm&ﬁ wdeheyvas

t d at & 8 (15
rsrgl, r6e04g‘solvc1n eva Tﬂea§t§ glln Iu? 9%%&%%(:1%% Eilﬂrgx)nla}?é%vas it rred ag 100C

(screw ca&‘lwéﬂ)c}f tQAﬁPS 3)3s teﬁﬂ@#%@é ed down 10 to r.t. and
partit®oned between Et OAc/sat.aq. NaCl. The phases were separated and the

organi c Iayp.u-dmmdwahadt (BietHyl-S-adifludebmelinBlyrazaixl)}-yl)-D imewy s 6 AuditgdrocdZBr anh.

Na2SO4, the S& iife fiLlotgr ed and the sol vent evaporat ed. The crude
product 'S urﬁ —@—#—f hr | c 8:2)
to give t °-“f‘?’} S: Cﬁf‘fg Fra%(érate d%js)c EI.]? narlh %ﬁ/(%oob‘

7- (2, 4- Di &h) wrohstadyat Y130 @:fordé hﬁt%)&'ﬁ‘/‘ﬁ'@f%‘ﬂsp‘}‘?'aﬁwcer!m}ﬂd)m 2aenet 3Iths | 7- di hyd
r o- 5H0 py kesidbofvas Bssdlvpd ini BrOHI (360 (ID): 1,04 15flucf@2 4-hexmpdiors (32 mgj waddd8D% oi | (4
ng, 3 leqéaﬁd"thggmuu%s(sgrrgd em-lb(z)%laifor i8 hr. lThéJEHi@'ht Vs evépitatestdale residue t
pyrazo car action
m xture 28° RALS tby ﬁ%@ Chttomn%g a}(l?y eq% o gﬁ%ﬂgt erme 9634) ?;e—gﬂ(‘i@ligr)ﬁﬁ 0. 048
mol ) was wasehieinedad acolarless g {3 B®- i xut e was stirred at 100C (screw cap

vial) for 3 hr. The solvent was evaporated and the residue taken up in H20

and exgr acr(@amea}osﬂeR@Ms%w (lkehapion 88 B Ddhydeo-SHiphasloR Mer e dried
over anh. ”e rlqgl olids were filtered and the sol vent evaporat ed. The

crude pruauu fl as r onpt SI I | ca , cHex/ Et OAc
8:2) to gi9a SppEnaniat hz@ /%%Iiﬁéédna qﬁ? 1?@[”2@? }é& dg, e
X2, 4- di chkdded ghmestipil-pyrazole (16 mg, 3 eq) and the reaction mixture was stxrred at r.t. for 30 min.

- 4- ( 3- et hidterhrediite Bl (R@ME RO RF0ddddd 30ld)the?reaarioh yHixule Wasthitifrydlato-061¢
pyrr 0&@[ 2 ireqj xrvu%g B%r.(Pre Jsgrvéﬁ)\va@‘eﬁg\t)ﬁwd%ﬂd Ae risitiue rtzﬂ?é‘ﬁ‘h e H Grd Ny

0. 067
U300 L oakrd i GoCh S50 T Spacibivas drpd o g NeSchahe 1o L

concent r as@ifls iwere, fltered anithe, Sﬁlviﬂtteﬂ’?ﬁoﬁﬁﬂr dhe codp praguedvasnririfigd bydlastp 113
nmol ) chromatography (silica gel, cHex/EtOAc 9:1) to give the title compound as a white solid

(17.5 mg, 76%) along with a small quantity of its 5-methyl-pyrazole isomer (example 1-10-
35 12,1 mg, 6%)

7-(2.4-Dichlorophenyl)-4-(3.5-dimethylpyrazol-1-yl)-2-methyl-6,7-dihydro-SH-pyrrolo[2,3-
d]pyrimidine (1-10-11)
To a suspension of NaH 80%/0il (5 mg, 3 eq) in anh DMF (0.5 mL), at r.t., under N,, was
40  added 3,5-dimethylpyrazole (14 mg, 3 eq) and the reaction mixture was stirred for 20 min at
r.t. Intermediate 8 (15 mg, 0.048 mmol) was then added and the reaction mixture was heated
at 100°C (screw cap vial) for 18 hr. It was then cooled down to r.t. and poured into
EtOAc/sat.aq. NaCl. The phases were separated and the organic layer was washed with
sat.aq. NaCl (2x) and dried over anh. Na,SO,. The solids were filtered and the solvent




was added to the crude product dissolved in 300 L of EtOH The solution was

stirred overnight at 120C and, after evaporation of the solvent, was
purified by flash chromatography (silica gel, cHex/EtQAc 96:4). The title

conpound was obtained as a clear 35 oil (5 ng

7-(2,4-Di chl orophenyl - 2-net hyl - 4- (5-ngf hyl -3-trifluoronet hyl pyrazol -1-yl)-6
, 7-di hydr o- 5FprrroIo[2 3- deyrinidine (1-10-17) To a suspensi on of NaH

80% oi | (6 ng) in_anh, under N2, was ded_3-net hyl - 40

5-(trifl u@\fae%&eﬁyﬂ}ymdalfd‘faépfff?d@)ﬂaswomfé%mwr(SIH?axéFbrCéIewég%%? }ed at
r.t. untito gieshe gleadompound as ebidaisolid® meh) . I nternediate 8 (15 ng) was then

added and the reaction mxutre was heated at 100C (screw cap vial) for 18

hr. 1t wa s he organic
| ayer %ib over ?’;II%]- . Na2SO4.
The s d e solvent eva

HE rated. The crude product was
puri fi ed Tda SWCﬁSIO&SﬁI‘bHrMQ!b@rIa&h%/eC()sﬂ prfhe E‘)@'e(() 5 phb ! 2.anderd%; ®¥s t 0 gi ve
t he titl eaddedpethosly-6ohethlBpizolead8 angy 8leh)oanidshd fedlction mixture was stirred at r.t.

4- I( ;1' ?r ?gﬁ)ntn:f’ g&'&é%v:a)éﬁlbxpy%g%qbo n'Jm) Intermediate 8 15 m 0 048 mo]}swas then added and
-y | E@L 6, 7-

pyrrol o] Zthﬁ %ﬁc W?"p off A& s(;g %ffm% gy caﬂwa ncs’rl%nr gfwaﬁlal]flnﬁﬁ‘a}f n( 6 ng) in

anh. YOV, toakt. ran partijpredrbe env‘ééQAs{aﬂéaf lfia% ¢ IPhasgs Bietsntspyrid Gp‘é the3 ny) .

The react ogmicrlayéruwas wealsedstitlr saeal). 2aCl (2x). Iuwas dried avereanh] N4.BOR tleesmbdd (20

mn). | ntgeedi@te a8d (o samntwaap&&em ardeelhdanstodlte wRaglHiRE Y XMiH € was

and. pour etge SRR o hbacKart B e o BombiR-LP R PRI TR G

(3x5 nl) Qﬁh dried over anh. Na2804 The solids were filtered and the
sol vett evaporated. The crude product was purified by flash chromatography

(silica gp24-Dideldtshene)-L8-dmethéxyaiel@lpifagoltiil)-BneOWPOHdthya-5&-yel | ow sol i d

(0.018 g) Po[2.3- imidine
4-(4-Bro - Di r.o 6 dro-5Hp
G B WF‘?Sfﬁ“o‘if@;Xi)@l kol bty PABLCE 5% Mt ks Nkt o
suspensi oﬁi Piarel-8o9gbexd dﬁé‘nden‘ijl)“e‘ihlf\l aatal (BNFme.(Be0 anyl theareagtiongrixiurg ng f or
30 mi20 at whs dtirred htriteforBringit BiteBmédidie RY)S m@ 9.048 dadbl)avasaddbdtahé the restidri | ng

\Ta)éh ur gowglﬁmtbe@&sesﬁhé@? atl e @(sfc.% c:i{) Rial) D€ hF. eﬁﬁtsbwem%% M&&@%ﬁ@% ' gtl gd in
( 3x5rrL) FFﬁlgue tgﬁ%ﬁg any L@?rgaex}racted \Yl?h I)[fndz\%)ld d’-: (ljnned Qrganic |%xtr t he

sol i ds wefeeds pyer @ple Naiah tfesaligs wern filtered, gast éheewlvefr%vamrptpé ‘c’*tfn%%ﬁnd was
obt ai ned medwt whas pwified by dlagi3chsomay)graphy ésilidavgs], cHew/Biistcoy2)ap leive thautitld i cat i ons

(silizm 9eimpohd NG/ vl XolRR(18ng, 896)7- ( 2 _
4- Di chl or opheny ) 4-[3-(4- fIuorophenyl)pyrazol-l-yl] 2- et hyl -6, 7-di hvdro-5

H pyrroI023- ) f é ) rae(3 eq,
0.19 mmol ¥ 4Asichigraa Ussiutiug {ia2% gy 50,791 “i n anh.
M(OSH@M&M(IﬂOImn|nterrred|ate8(20 ny, 0064rrrm|) was

added andAtsbRtisi0bilihiefedss (P2 ahe d.06M ninchEml @gldruind matohj@ee (6ORL3.Jw . The
reactygpn g, B‘l%fam{ FrWBSaOH L S8 Mhdeld émfoeé (RRS &Etvrla"l‘)cfo?g W iR dek@Re (3%) .

The conbi ne ganl C ‘ﬁt Xiract s leﬁl rdﬁﬂg’ g}{ﬁﬁ%nﬁqmﬁ% PI 15?8&“ i ]Eiisa\évﬁre

filtered &AY hF’P1 OnCERRALTS 1 SIS
chr omat ogwapidded 4¢ Fhecqu@eprod@HéWHe@qe 360 :1109f EtRhE Wtﬁob‘tlo’em@
obt ai ned ewreghthit €26°0] iadd,( d8Y) evaporation of the solvent, was purified by ﬂash

chromatography (silica gel, cHex/EtOAc 96:4). The title compound was obtained as a clear
35  oil (5 mg)

7-(2.4-Dichlorophenyl)-2-methyl-4-(5-methyl-3-trifluoromethylpyrazol-1-yl)-6.7-dihydro-
SH-pyrrolo[2,3-d]pyrimidine (1-10-17)
To a suspension of NaH 80%/oil (6 mg) in anh. DMF, at r.t., under N,, was added 3-methyl-
40  5-(trifluoromethyl)pyrazole (22 mg). The reaction mixture was stirred at r.t. until gas
evalution ceased (20 min). Intermediate 8 (15 mg) was then added and the reaction mixutre
was heated at 100°C (screw cap vial) for 18 hr. It was then cooled down to r.t. and poured
into EtOAc. The organic layer was washed with sat.aq. NaCl (3x5 mL) and dried over anh.
Na,SO,. The solids were filtered and the solvent evaporated. The crude product was purified




35

7- (2, 4-Di chl orophenyl ) -4-[ 3-(4-chl orophenyl ) pyrazol - 1-yl ] - 2-met hyl - 6, 7-di hv
dro-5H pyrrol o[ 2, 3-dl pyrimdine (1-10-23) 3-(3-chloro phenyl) pyrazole (3
eq, 0.19 mmol) was added to a solution of NaH 80% oil (6 ng, 3eq) in anh.
DMF (0.5 nL) at OC. After 10 mn, intgrnediate 8 (20 ng, 0.064mmol) was
added and the solution was heated in a sealed vial at 100C for 3 hr. The

reaction 40 _mi dj |ute t and . ext ated vvlth (3x).
The conbi hvéaar%rcgﬁmat?gme&% 4558? 53\/\7\3% M&gg 31/t8rg“’§r¥ Eﬁgg) ids were
filtered saavellpesell vent evaporated. The crude oil was pur| fied by flash
chromat ography (silica gel, cHex/EtOAc 90:10). The title conpound was

obt ai ned 2348, D\M?)i § ﬁetﬁﬁ .laLOq 8917 2WRdichtorbrtieh)-2-methyl-6.7-dihydro-5H-
4-Di c oro nen .neyl 1? 1§)ad| hydr o- 5SH pyrrol o[ 2, 3-dl pyri m di n- 4-

111-1 1\5 1-10- 27&/if 0 a suspension of NaH 80%oil (4
my, 3 eq) 9ﬁ81s§ﬁﬁlswmﬁNeH Sﬁ%r‘ﬁ_l)(6 r%&) ir anh, DM afert., Npder Nagvas gdded §-methyl-
3- cyano- py-banperatalel(2Amng) 3 Thapeaciod ntixtare veastimrairat ni. untlr g@s werdution iceasetl at r. t.
for 30 m po min). HkRiaRE (B Bl Wi Meh adlied48d mmleaCtmsmﬂdﬁadasaﬁ@kea he

react]on G Ve S B 'fa,r;@ugavtagg«%&saga% h@wurédqamﬂagé; sol vent
opl o 1

was ev por at e CH2C12
(3x).1 heor@mﬂ%rdwefrﬁ%lsﬁ?iw o761 NGIPS) § &} ovrpnb. N %e

sol i ds wesadid§ meteefilteredzand théreolwent veporagdadde srudd profuet wasupheifipd byl flesh was
purified Etohiteghphy (iiiang, eBledBRYAd 95:9)i t6 @ive ehe, titeHawipEiddAs aSyeBdw soliQ)i ve t he
title co @%_asavvnite solid (11 10 ny, 62%.

N- { 5- Cycl opro §/|-2 17- (2, 4-di chl orophenyl ) - 2- met hyl - 7H py

ol o[ 2, 3dlI pyrlmdln 4-yl]-2H pyrazol - 3- I}acetam de (1 10 28) To a

Suspe | O 4 D.LU_!_]! YORZOAT (-1 ) -7~ al ! 1 1 7 g d Q41 -IHydId
N- ('5- cycl dpyirpidine (1-50-29) pyrazol 3- yI) acet am de (24 ng) and the m xt ure was

stirred f 9JBr<%1QopmaQolé’-k21rm§) was! JAH&Y t@‘%%?ﬁeﬂsl& &flﬁaHTEO%)‘Uﬁ 4 e @fﬂdﬁﬁdﬁnd t he

I f 2 I
fﬁeﬁt ngpt %3&2§d‘£\§eé'tstlmnﬁ ti?_)g be 01& E{ E&ng dlate gg(ﬁ? migﬂ' s aﬁﬁed q and theht dWaS h
brine, dr res¥ting pixtusgpas hﬁé‘?‘i’s@ﬁ 8 g f?rt?ehrsy?e\fé??f‘o’?/\&%s ﬁhé‘}ﬁf\‘/“é"d‘"ﬁtﬁﬁ BrVafiuced

pr ess20 e. anfhtbe cosidde weo dipgethwithdbOpud iektrastedbyithl CHgH, Ghfohhtlbgrcapbived silica
gel 20 Glganié ke Wer8)drie@ @b enl. h&zm |t}Q: SNEP NeRd fiRGred anmitﬁeesomhi d (14

! g&a %rﬂf%va?e&bt fRath in &ef&gd '@Mg)g o 10.
Tabi e 1. et B R S R B ey

(d, 1 H, 7.37 (d, g1 H, 7.34 (dd, 1 H, 7.07 (d, 1 H, 4.11 (t, 2H),
3.77 25, 2KD.4-Dichiodorhsny)34)3- (4lﬂuNBDfldﬂvBWra2629-vf]M-1ﬂ_1ethvl-6N-d\'\h\/drdL5H-0- 2

2, 4-bi s- tﬁlﬁdlﬁigg(ﬂéﬁfﬁﬁg% CDC13) S 8.69 (d 1H) 8.06 (bs, 1H),
7.93 (bd 11(_3 (2‘06 nyl) pyrazo 3’ eq, Osg) xg)mbl) was ac?d%d %pensmn OHI})&H 86% oil (d. 1H,

7-05 (d, 6 mg, 3eq) in anh DMF (0.5 mL) at 0°C. After 10 min 1ntermed1ate 8 (20 mg, 0.064mmol)
was added and the solution was heated in a sealed vial at 100°C for 3 hr. The reaction
30 mixture was diluted with water and extracted with EtOAc (3x). The combined organic
extracts were dried over anh. Na,SO,, the solids were filtered and the solvent evaporated.
The crude oil was purified by flash chromatography (silica gel, cHex/EtOAc 90:10). The title

compound was obtained as a white solid (79%)

35  7-(2.4-Dichlorophenyl)-4-[3-(4-chlorophenyl)pyrazol-1-yl]-2-methyl-6,7-dihydro-5 H-
pyrrolo[2,3-d]pyrimidine (1-10-23)
3-(3-chloro phenyl) pyrazole (3 eq, 0.19 mmol) was added to a solution of NaH 80%/oil (6
mg, 3eq) in anh. DMF (0.5 mL) at 0°C. After 10 min, intermediate 8 (20 mg, 0.064mmol)
was added and the solution was heated in a sealed vial at 100°C for 3 hr. The reaction

40  mixture was diluted with water and extracted with EtOAc (3x). The combined organic
extracts were dried over anh. Na,SO,, the solids were filtered and the solvent evaporated.
The crude oil was purified by flash chromatography (silica gel, cHex/EtOAc 90:10). The title
compound was obtained as a white solid (60%).




2H), 3.79 (t, 2H). / M5 (mz): 497 [MH. /N NNNW ('H CDC13): S 8.63
(d, 1H), 7.50 (d, 1-10-3 2,4-dichlorophenyl CH3 1H), 7.38 (d, 1H), 7.32
(dd, 1H), 6.59 (d, S 1H), 4.05 (t, 2H), 3.69 (t, 2H), 2.69 (s, 3H, 2.67
(s, 3H, 2.46 (s, 3H. ~N M5 (mlz): 457 [MH+ (2C). N 56 1-10-4

2, 4-di chl orophenyl CH3 NMR ("H, CDCI 35 S 9.62 (d, 1H), 7.52 (d, 7
(dd, 1H), 740(d IH), 7.33 (dd, 1H) I H), 731(dd | H, 7.10 (dd, |
H), 6.68 ( : _ 2 2 S. ;
428 [ M| CHy- 4 w10 O e oroptet SF3 NWR ("H, ):
88.65(n12mg§l)§,-3-_<@_rm§(1&(1|1@-|¥7)1738(d IH) 733(dd lH) 668(m | H),
4.04 (t, 2&h suspersion(of NaPH0%/@l Homg,3, eqP f) anhl BMFR0(3 @by}, at r.tL5ifer NbGREs VS
(mz): giﬁdgm%no;byl:agol@(larm QIR 4hdithOreaddiol mfixtare MR sfirrdd, at €€k 30 mir. 8- 67 (d,

'H) [ Ry ™! ezqﬁ]tH?s (18 b vigs SR abdfe el e b sgiprBd QRYbdeneny! |

4. %5 efthedigte élSé%g,g{(O 0 Wéas g ed a ﬂ]bi d“j“%g‘ € was S§ a ? é"gﬁ d 6

Ms (m z) %erew cpR/fel) fory4 Th?@wwniwwvgmzat&d anckthe aesisiyp daken HEL}&:B Hg-ang gomerl_?

(5-1 sopr opyraetdd with CHuCls G tThy k9mbifled o7gabR efktiactsiwidy drlﬁl @Fr {rdh, N4,S6), the7. 34 (dd,

|( H) 13H)N Bsofids @Were filtdrdd arfd- tBS s€lVent 2¥AporattdOPhd Biudd prituct Wes parifidd bf flaghH) , 2. 45
S, . r.. . .

(3-1 s1%or op (ﬁéagt; gtqaphgl_%%cra ! ?%%%op%@z%%%@% 31_?1%_[’_‘)'_%6 ifle m o1l a(gPltclsopﬁj ,(117. 31 (dd,

| 4.02 (t, 2H), 3.51 (t, 2H), 3.03

N-{5-Cyclopropyl-2-[7-(2.4-dichlorophenyl)-2-methyl-7H-pyrrolo[2,3d]pyrimidin-4-yl]-2 H-
pyrazol-3-yl}acetamide (1-10-28)
To a suspension of NaH 95% (3.7 mg) in anh. DMF (0.5 mL) was added N-(5-cyclopropyl-
15  2H-pyrazol-3-yl)-acetamide (24 mg) and the mixture was stirred for 20 min at r.t.
Intermediate 8 (15 mg) was then added and the solution was heated in a sealed vial from
70°C to 140°C for 23 hr. It was then partitioned between H,0 and EtOAc. The organic layer
was washed with brine, dried with anh. Na,SO, and the solvent was removed under reduced
pressure. The crude compound was purified by flash chromatography (silica gel,
20  cHex/EtOAc 2:8) to give the title compound as a white solid (14 mg).

All the analytical data are set forth in the following Table 1-10.

Table 1-10
de. R Rl Rz‘R3‘ Analytical Data
No.
o, " NMR ('H, CDCly): 5 8.74 (d, 1H), 7.91 (d,
1-10-1 | 2,4-dichlorophenyl | CH, Nﬁ 1H), 7.53 @, 1FT, 740 (d, 11D, 737 (.
d 1H), 7.34 (dd, 1H), 7.07 (d, 1H), 4.1 (t,
2H), 3.77 (t, 2H), 2.53 (s, 3H).
7\ MS (m/z): 429 [MH]".
/N
N
.
iy NMR (*H, CDCl5): 8 8.69 (d, 1H), 8.06 (bs
10~ - -trifl - 3 ) N
1-10-2 | 2,4-bis-trifluoro CHs ﬁ 1H), 7.93 (bd, 1H),7.91 (d, 1H), 7.59 (d,
methylphenyl s 1H), 7.37 (d, 1H), 7.05 (d, 1H), 4.06 (t,
2H), 3.79 (t, 2H).
I\ MS (m/z): 497 [MH]*.
/N
T
—_—A
' N NMR (*H, CDCl,): & 8.63 (d, 1H), 7.50 (d
210- - hl h H AN ’ 3 3y ) )
1-10-3 | 2,4-dichlorophenyl | CH \ 7/ 1H), 7.38 (d, 1H), 7.32 (dd, 1H), 6.59 (d,
s 1H), 4.05 (t, 2H), 3.69 (t, 2H), 2.69 (s, 3H),
X _ 2.67 (s, 3H), 2.46 (s, 3H).
N MS (m/z): 457 [MH]* (2CI).
N




(m 1H), 2.45 (s, 3H), 1.33 (d, 3H), 1.31 (d, 3H. MSnia : 456 M +.
1-10-8 2, 4-di chl orophenyl CH3 Br CF3 NMR ('H, CDCI3): 8 7.52 (d, I H), 7.36
(d, 1H), 7.33 (dd, 1H), 4.03 (t, 2H), 3.52 (t, N 2H), 2.72 (s, 3H), 2.45
(s, 3H. M (mz): 506 [MH+. 1-10-9 2, 4-dichl orophenyl CH3 CF3 NWR ('H,
CDA3): 6 7.51 (d, 1 H), 7.39 (d, Q46H), 7.32 (dd, | H), 6.68 (s, | H),
4.0’2’-,m(t5 \N 2[k|)m3.53 (t, 2H), 2.73 (g, 2H), 2.45 (s, N 3H), 1.31 (t, 3H).
M5 (mlz); 442 +. 1-10410 2, 4-di DRRNY i3 sMVRa(Hbl7.sGRC1 3): 8 8. 49
(d, 1H),| 71950 |@d;dichlgrpgpenyl7 | &8s ( 3, ?aqdﬁgm%uaﬂgs@m I'H), 4.02
(t, 2H),|3.64|(t, 2H), 2.46 (s FHBT3I((&, 1BH)10 (NBHL6b&): | 360 [ MH] +
(2C1). NWVR ('H, CDCI3): 8]|7.59 71'3914()60 2H).. 76('13?.**) 248 <s

2, 4-di ch| orophenyl CH3 I N|1H), ! H, 6.17 (bd, NI
H), 4.01/(t, aH), 3.55 (t| 2H) ’)‘gg%%ﬁqzc"l3kl) VB |(miz): 360
[MH + (200). 1-10-12 2, 4- gi chl BB NVR (' H, CDCI3) 8 7.49 (d,
1H), 7.3 (d-1 1 H 7 30l(dd|1=¥) , 3.54 (t,
2H). 2. 6M1(ss |2M)dichi@opbehyl( $ CHIH) , /N ’27 58'6F( IHa72" [ NH] +2
a. 57 [-10-13 2, 4-di chl ¢r opHeny N @ﬁza H)g%(m IH),
7.58 (bs| 1H),| 7.50 (d, 1K), 7.3%K (e 1H JR(YmB)'zlsm .02 |(t, 2H),
3.62 (t,|2H), |2.46 (s, 28, 2H), P.17 (:,Msmmmmmz) 360 [NH + (2CL).
w 1-10-14 2, 4-|dichl orophenyl QH3 G~ NWVR[('H CDCI3): S 7.48 (d. | IH), 7.37
(d,  TH| 729 iddosdt) . 5cA3 [(S, 1HFH 4] RER( DR 8073498 %, 2H), 3.57
(t, 2H),[2.66 (s, Né ON|SH) [ 2. A1((s, BHP: T3 Gl 5<d : s (I z): 404
[VH + (2€1). 1PPBPPeYh 4 di chilor h}mw $)il 1,28 %“B‘"‘e g.56 (d,
IH), 7.50 (d, | OIH, 7.37 (d,| 1KY 7. 31| (@wn)ls [MH@ d, O1H, 5.50
(s, 1H,|4.02|(t, 2H, 3.65 (t, 2H],

CF3 | Isomer 1 (5-isopropyl-3-trifluoromethyl): &
7.52 (d, 1H), 7.37 (d, 1H), 7.34 (dd, 1H),
/ )N 6.47 (s, 1H), 4.03 (t, 2H), 4.00 (m, 1H),

1-10-7 | 2,4-dichlorophenyl | CH,3

N 3.53 (t, 2H), 2.45 (s, 3H), 1.33 (d, 3H),
| 1.31 (d, 3H).
W Isomer 2 (3-isopropyl-5-trifluoromethyl): 3

7.51(d, 1H), 7.39 (d, 1H), 7.31 (dd, 1H),
6.69 (s, 1H), 4.02 (t, 2H), 3.51 (t, 2H), 3.03
(m, 1H), 2.45 (s, 3H), 1.33 (d, 3H), 1.31 (4,
3H).

MS (m/z): 456 [MH]".
) Br CF: | NMR ('H, CDCL,): 6 7.52 (d, 1H), 7.36 (d,
1-10-8 | 2,4-dichlorophenyl | CH, { 1H), 7.33 (dd, 1H), 4.03 (t, 2H), 3.52 (t,
I\ 2H), 2.72 (s, 3H), 2.45 (s, 3H).
Ve +
N MS (m/z): 506 [MH]".

CFs | NMR ('H, CDCly): 8 7.51 (d, 1H), 7.39 (d,

1H), 7.32 (dd, 1H), 6.68 (s, 1H), 4.03 (t,
\N 2H), 3.53 (t, 2H), 2.73 (q, 2H), 2.45 (s,

Nd 3H), 1.31 (t, 3H).

| MS (m/z): 442 [MH]".

1-10-9 | 2,4-dichlorophenyl | CH;3

NMR ('H, CDCL): 5 8.49 (d, 1H), 7.50 (d,
1H), 7.39 (d, 1H), 7.31 (dd, 1H), 6.23 (d,
[\ 1H), 4.02 (t, 2H), 3.64 (t, 2H), 2.46 (s, 3H),
AN 2.37 (s, 3H).

MS (m/z): 360 [MH]* (2CY).

1-10-10 | 2,4-dichlorophenyl | CH;3

N . NMR (‘H, CDCly): 8 7.59 (d, 1H), 7.51 (d,

1-10-11 | 2,4-dichlorophenyl | CHy [\ | 1wy, 738, 1H), 732 (dd, 1H), 6.17 (bd,
N 1H), 4.01 (t, 2H), 3.55 (t, 2H), 2.70 (s,

| 3H), 2.46 (s, 3H).

oy MS (m/z): 360 [MH]* (2CI).

NMR ('H, CDCl,): 3 7.49 (d, 1H), 7.37 (d,

1H), 7.30 (dd, 1H), 5.96 (s, 1H), 3.99 (t,

/ \ \ 2H), 3.54 (t, 2H), 2.64 (s, 3H), 2.44 (s, 3H),

s 2.27 (s, 3H).

| MS (m/z): 374 [MH]" 2 Cl.

1-10-12 | 2,4-dichlorophenyl | CH;




3.43 (s, 6H), 2.46 (s, 3H). (nfz): 420 [MH+ (2Cl). C'\N M N 1-10-16

2, 4-di chl orophenyl CH3 NWMR ('H, CDCI3): S 7.51 (d, IH), 7.39 (d, IH), 7.32
(dd, IH), 6.68 (s, IH, 4.03 (t, cF N2H), 3.53 (t, 2H), 2.73 (q, 2H), 2.45
(s, ' N3H, 1.31 (t, 3H). MS (mz): 442 [MH+ -w' 1-10-17

2, 4-di chl or ophenyl CH3 CF3 NMR ('H, )576 7.52 (d, 1 H), 7.37 (d, IH), 7.33
(dd, 1 H), 6.43 (s, 1 H), 4.03 (t, 2H), 3.55 (t, 2H), 2.72 (s, 3H), 2.46
(s, 3H .| NNM (”1.2?'3 428 [|NH +. NVR (' Hvir) 01, €DBL)OD 8 685 m, |1H)H)58 7.50 (d, |
H, 1 1p-1%132 24-dighlerppheylopiEny)| .37 (s, 1, H)so (d7)1}8173(9dd 10l 2| 4.01 (t,
2H), 3.59 (t,| 2H), 2.43 (s, 3H), /2. ,;} (<,<dd 40Ntmm1(xzz)mz4a@ [VH +.  -ww
Br NMR (]H COCI3): 6 8.63 (s, 1 7. 6 g@ 1715 3H). 19 2. 4-di chl dr ophenyl
CH3 | H| 7.50 (d, | H), 7.37|d, | ) ('("éPcPGO[Nﬁh)(ZC‘h 03 (t, {2H), 3.59

(t, 2H), 244 s 3H— NIVB—({atz)424—{ 19-20_2_4_dichtlor opheny|
CH3 O2N CI-INWR 44 didhlor@BEM3) CHS [8. 70 ( s+ H) W 2'382%’;{)5?1@1; G (m 21,
4.00 (t,|2H), (3.60 (t, 2H), 2 40K, 3H] Mh23s) A2by bhEH (3C1).  -w
1-10- 21 2, 4-di|chl orophenyll CH3 NM?3(1 H41 (CDGJ]&))(t 38).8 IH, 7.5
(d, IH| 7.37.2 (m 2H | 4.05 (t] 2H), | 3Ta(94 MG 2.5 (s, [3H). VB

3H). MB
(mz): 468 [MH{]+ (I O, 1|Br).| 58 -«1-10-22 2, 4-di chl orophenyl CH3 F NWR
("H <cDCl3): g 8.64 (d, 1H), 7.88 (dd, 2H), 7.51 (d, IH, 7.39 (|d, IH),
7.32  (dd, . J,H, 4 , .| 6.72/(d, |NM){,(‘HACI&Z):@B.,%(d,21|H),,7.5(8(d,77 (t, 2H,
2 48 (s, | 519" ﬁé‘d“r‘ﬁ;’ghg“ '44%%\ €2C1),. )MN(d,-lﬁWsrl(dq_OHBgSl o
2, 4-di ch orophenyl CHS a 343(S <§62ktjg((“(932}g’|2’*)~565(‘72%4 (d, 2H),
7.51 (d,|1H), |7.40 (m 3H) MS (m/z): 420 [MH]" (2CI).

NMR ('H, CDCly): 8 7.51 (d, 1H), 7.39 (d,

X 1H), 7.32 (dd, 1H), 6.68 (s, 1H), 4.03 (t,
N 2H), 3.53 (1, 2H), 2.73 (g, 2H), 2.45 (s,

3H), 1.31 (¢, 3H).

MS (m/z): 442 [MH]".

1-10-16 | 2,4-dichlorophenyl | CH,

CFy | NMR ('H, ): § 7.52 (d, 1H), 7.37 (d, LH),
7.33 (dd, 1H), 6.43 (s, 1H), 4.03 (t, 2H),
i\ 3.55 (t, 2H), 2.72 (s, 3H), 2.46 (s, 3H).
N MS (m/z): 428 [MH]".

1-10-17 | 2,4-dichlorophenyl | CH,3

N
A,
, Br NMR ('H, ): 8 8.55 (s, 1H), 7.50 (d, 1H),
1-10-18 | 2,4-dichlorophenyl | CH, 7.37(d, 1H), 7.31 (dd, 1H), 4.01 (t, 2H),
N\ 3.59 (t, 2H), 2.43 (s, 3H), 2.31 (s, 3H).
N/N MS (m/z): 440 [MH]".
J,
) Br NMR ('H, CDCL,):  8.63 (s, 1H), 7.68 (s,
-10-19 | 2,4-dichlorophenyl | CH, 1H), 7.50 (d, 1H), 7.37 (d, 1H), 7.32 (dd,
]\ 1H), 4.03 (t, 2H), 3.59 (1, 2H), 2.44 (s, 3H).
N/N MS (m/z). 424 [MH]".
1,
ON Cl NMR ('H, CDCl,):  8.70 (s, 1H), 7.5 (d,

1-10-20 | 2,4-dichlorophenyl | CH, 1H), 7.3-7.2 (m, 2H), 4.00 (t, 2H), 3.60 (t,

]\ 2H), 2.40 (s, 3H).
AN MS (m/z): 425 [MH]" (3CI).

ON Br | NMR ('H, CDC,): & 8.8, (s, 1H), 7.5 (d,
1H), 7.3-7.2 (m, 2H), 4.05 (t, 2H), 3.10 (1,
i/ \ 2H), 2.5 (s, 3H).

AN MS (m/z): 468 [MH]" (1Cl, 1Br).

1-10-21 | 2,4-dichlorophenyl | CH,




| H, 6.75 (d, | H), 4.07 (t, 2H), 3.76 (t, 2H), 48 (s, 3H). MS (mz): 456
[MH + (3CI). PN 2. | N 1-10-24 2, 4-dichl orophenyl CH3 PN NMR ('H, CDCl3):
8 8.67 (d, IH, 7.77 (dd, 1 H, 7.68 (dd, 1 H), 7.62 (dt, 1 H), 7.50 (d,
| H, 7.37 (d, | H, 7.31 (dd, | H, 6.69 (d, | H), 4.05 (t, 2H, 3.57 (t,
2H), 2.46 (s, O 3H). / M5 (mz): 46 [M{+ (1 C). N-ww 1-10 25
2, 4-di chl or ophenyl CH3 0, NI\/R( H CDCI3): S 9.00 (d, IH), 867 (d, 1H),
8.24 (dd 7o (o TR T T HMR (3 6DCIPT 5 sbiife, 11); B8 |(d, 1H),
7.05 (d, ‘IOH;Z 2 :dTU°’8PB‘?“y'2H)CH34. H’(dd&rgaes(tdgm)l7al91§(q 152)) A8 (s, 3H). O-
MB (mfz)} 497 |[MH + (2Cl). 3) (GASHET.SA, L) G2 IMB.OTR, |(d,
1- 10- 26 P, 4-di|chl or ophenyl CH3 Hzﬂ)gjggf)@ ﬁa&cq’ 7.55 (d, 1 H),
7.40 (d,| | H)|, 7.36 (dd, || H| 7.06 (d, 40 HT (D 3.78 (t, 2H),
2.52 (s,|3H). |/ M5 (mz): 423 (2C1 N -ten, 10 27
2, 4-di ch| or ophenyl CH3 CN|NMWR /NCDCIBJ: b 8.74 (d, IH), 7.53 | (dd, | H),
7.4-7.3 [m 2H), 6.83 (d, [I H)| 4.09 (t,|2H), 3.66 (t, 2H), 2.49 (s, 3H. N
M (nmz)} 371 |[MH+ (2C1)| w[59-1-10-28 2, 4-dichl orophenyl CH3 NVR ('H,
CcDA 3): 5§ 7.6 (bs, 1H), 7.50|(d, | H, 7.39 (d, | H, 7.32 (dd,| | H), 6.46
(s, | H g 347 1(t, 2P, 2'88!R((H1CDCI3H)6862(dA151)(784(d,3H), 2.17
(s. 3H), e %’4%‘“%'“”8@# lﬁéf IR ( | | @ 7.31:. 3240 (6B, 732 8 Inf 7 - 443
MH +. NMR (' H| CDA3): S §.69 |(d, %‘zi d”ﬁ‘%(‘ ). 516321, i chi or o-
CH3 IH),|7.91{(d, IH), 7.85 (d, Q{n/z) 456 [MH]" (3CI).

N

1

NMR (‘H, CDCL): & 8.67 (d, IH), 7.77
(dd, 1H), 7.68 (dd, 1H), 7.62 (dt, 1H), 7.50
(d, 1H), 7.37 (d, 1H), 7.31 (dd, 1H), 6.69
(d, 1H), 4.05 (t, 2H), 3.57 (t, 2H), 2.46 (s,

[ NO, | 3H).
_N MS (m/2): 467 [MH]* (1C).

1-10-24 | 2,4-dichlorophenyl | CH;

NMR (*H, CDCly):  9.00 (d, 1H), 8.67 (d,
1H), 8.24 (dd, 1H), 7.51 (d, 1H), 7.40 (d,
1H), 7.33 (dd, 1H), 7.07 (d, 1H), 7.05 (d,
1H), 4.10 (t, 2H), 4.07 (s, 3H), 3.80 (t,
1H), 2.48 (s, 3H).

MS (m/z): 497 [MH]* (2CI).

1-10-25 | 2,4-dichlorophenyl CH,

NMR ('H, CDClL): 5 8.87 (d, 1H), 8.77 (d,

1-10-26 | 24-dichlorophenyl | CH, 7\ | 2m), 831 @, 2H), 7.55 (d, 1H), 7.40 (.
_ 1H), 7.36 (dd, 1H), 7.06 (d, 1H), 4.14 (t,
2H), 3.78 (t, 2H), 2.52 (s, 3H).
T MS (m/z): 423 [MH]* (2C)).
N
N/
A,

CN | NMR (H, CDCly): & 8.74 (d, 1H), 7.53
(dd, 1H), 7.4-7.3 (m, 2H), 6.83 (d, 1H) 4.09
7\ (t, 2H), 3.66 (¢, 2H), 2.49 (s, 3H).

AN MS (m/z): 371 [MH]* (2CI).

1-10-27 | 2,4-dichlorophenyl | CHj




) g IH, 7.05 (d, IH, 4.27 (t, 2H), 3.75 (t, 2H), 2.56 (s, 3H).
© 430 [M+. NNWR ('H CDA3): S 8.70 (ba, 1H), 7.88 (d, 1 10-30
i smethoxy- CH3 IH), 7.63 (d, IH, 7.36 (d, IH, 7.04 (d, pyridine)
6.39 (d, | H, 4.04 (t, 2H), 3.96 (t, 3H), 3.94 (t, 3H), 3.69 (t,
1 (s, 3H. M5 (mz): 422 [Mfor. N N 1-10-31 2,4-bis-trifluoro-
NVR (‘H, CDO3): S8.46 (d, | H), 8.02 (bs, 1H, 7.9 (bd, | H,
175796 (s ethytpir —1H &GS s 2 en 840 4t, 4H), 3.6
B10575 | 2g-ichipyonensl 4 H( o R T R Crlow 1. 10- 32
rifldoro- CH3 / NWR ([ 118, D9 it,2H(, b87 ¢, i) 2.8 w0 (|d, 1H),
1H), [8.20 (d, 1H)|, 8.0 me 11345 ket NS PH) 10372083 |(d, | H),
IH), |7.41 (dd, 1| H), f“%“’%.o@gz,lgl-l), 3.82 (t, 2H),
3H).| [N M5 (mz): 491 Nk i d-B's-trif1 doro- CHB' N
'?Dd—é)z- S 936 (U, TH Nmkidh; coen P § s681@ 1nE Ble @8- 54 (d,
51463 | 2 GrstitNerophemyt | 11H)] #1, ¢, nHD .86 @, 1t 38 %Z 16 (d, N
7 (t, |2Mdine3. 82 (f, 2+ 1EBH)05 (d, B, 4NBLEHE )5, 202 [ MH] +. N
H, DMBO-d6): S 8. 70 (d 32566.38: 34 2-(3-chloro-5- CH3 N (d,
D4 (d,| | H), 7.91](d, M = ™M uor onethyl - X g | H),
I H, 4.35 (t, 2H), 3. , pyridine) 2.55 (s, 3H. M
54 [MH]+. N 60 AN NN 3): 6 8.76 (d, IH 8.43 (s,
R_4-biHs-tri-ft+uore+—CH ”GR’,“,CI I_—'%“?(. 91" ggg(dT' H, 7.58
NY1p0ariyd.S-beniehiyy- | CHE m Zg ) ’7.56?(?%?){,8%4 @
pyridine) 1H), 6.39 (d, 1H), 4.04 (t, 2H), 3.96 (t, 3H),
3.94 (t, 3H), 3.69 (t, 2H), 2.51 (s, 3H).
MS (miz): 422 [MH]".
. NMR ('H, CDCL): 5 8.46 (d, 1H), 8.02 (bs,
1-10-31 | 2,4-bis-trifluoro- CH,§ 1H), 7?9 (bd,m)3,) 7.56 (d,(lH), 5).96 (d,(
methylpheny! 1H), 3.98 (t, 2H), 3.87 (t, 4H), 3.67 (t, 2H),
3.30 (1, 4H), 2.41 (s, 3H) .
X MS (m/z): 500 [MH]".
/N
N
.
e NMR (‘H, CDCLy): 8 9.17 (bs, 1H) 8.70 (d,
1-10-32 | 2,4-bis-trifluoro- | CH, / W\ | 1), 8(.62 @, 11{3; 8.20 (d(, 1H), )8.06 (l()s,
methylphenyl — 1H), 7.93 (d, 1H), 7.59 (d, 1H), 7.41 (dd,
1H), 6.84 (d, 1H), 4.06 (t, 2H), 3.82 (t, 2H),
2.47 (s, 3H) .
/ \N MS (m/z): 491 [MH]".
N/
Bl
L N NMR (‘H, CDCly): 8 9.36 (d, 1H), 8.73 (d,
1-10-33 | 2,4-bis-trifluoro- CH, 7 \\> IH), 8(.61 (dd, 1}31)), 8.54 (c(i, lH),) 8.06 (ga,
methylphenyl — 1H), 7.94 (d, 1H), 7.59 (d, 1H), 7.16 (d,
N | 1H), 4.07 (t, 2H), 3.82 (¢, 2H), 2.47 (s, 3H).
/ \ MS (m/z): 492 [MH]".
/N
N
A
NMR ('H, DMSO-dg): § 8.70 (d, 1H), 8.63
1-10-34 | 2-3-chloro-5- CHs Nﬁ «, 1H§, 8.04 (d,IH)ﬁ,)7.9l (d,(]H), 7?38 «,
trifluoromethyl- d | 1H),7.06 (d, 1H), 4.35 (t, 2H), 3.76 (t, 2H),
- 2.55 (s, 3H).
pyridine) /A MS (fn/z): 454 [MH]".
/N
|




2H), 3.69 (t, 2H), 2.47 (s,3H. Ms (mz): 495 [MH+ NI w 1-10-36
2,4-bis-trifluoro- CH3 NV\R (‘H, CDCI3): b 8.72 (d, IH, 8.06 (d, | H,
7.94 (dd, IH, 7.58 (d, IH), 7.5 nethyl phenyl N (broad, IH), 7.30 (bs,
IH), 7.05 (bs, IH), 4.19 (s, 3H), 4.04 (t, 2H), 3.70 (t, 2H), 2.46 (s,
3H. /NNM (mz): 494 [VH +, 238, 44¥. N 1-10-37 2,4-bis-trifluoro- CH3
NVR (' H, CDCl3): 6863(d IH), 8.05 (d, | H),792(dd IH) 7.57 (d,
|H), 7. 22s—rethytphenyt—N2H 72T er & 3.74 (t,
oH) . 2. 4hi- (05, SKppis IR E-m 7 FH 480 [ i, s 00 ﬁo”%@ A,&ﬁ?i s-trifluoro-
CH3 1 NWVR (' H,|GleG@ypiyl 6 8.|76 (|d, | . 5016§)s7.26 B iH)H)1,6 @309 4050, || H), 7.93
(d, I1H,|7. 57 (d, methyl phenyl H N\ 72028.0¢,2H), 21 (.31, 05 (t, 2H), 3.77
(t, 2H),| 2.48 (s,3H. M|(m 2); 2 [ MH| MS (/- 4RE IMHY- ] 0- 39 3- (2-|tri f | uor o-
CH3 NWVR ('H, €D 3): 8.97|(s, |1 .79 (d, N 1H), 8.70 (d, 1H)|, 7.91 (d,
1H), 7.6R (s, | methylpyridine)l S| H, 7{31 (d, IH), 7.00 (d IH), 4.16 (t,
2H), 3.7B(t 12H) 2 52 (g 3H) -wN I\/R(ﬂﬂ 430 [ MH + -Imow
1- 10- 40 Pj-fo-doi 8-4tbrsltrfﬂ|u<u®r0- cgHd N N H N gwg )9’7233 >1286;(’d, 1H) 8. 28
(s, 1 H| 8 2 ,,(em,p?z,@ |95 (d, 7} Bhaf 0,7 m}%pﬁ&g 1 H,
6.91 (d,|1 H), 2H) 3 RH] 419( 3. date, 268 e e, H)3546(5, 3H) ./
MS (mz); 481 |[WMH +. N /IN Synt f 'ep&n-lesent ative conpounds o
structure (1-]1) 61 MR y MS (m/z): 494 [MH]", 238, 414.
A
) P NMR ('H, CDCl,):  8.63 (d, 1H), 8.05 (d,
1-10-37 | 2,4-bis-trifluoro CH, ﬁ 1H), 7.92 (dd, 1), 7.57 d, 1H), 7.22 (s
methylphenyl N 2H), 7.21 (bs, 1H), 4.03 (t, 2H), 3.74 (1,
2H), 2.44 (s, 3H).
7\ MS (m/z): 480 [MH]", 414
/N
N
A,
o N NMR ('H,CDCl,): & 8.76 (d, 1H) 8.50 (s,
1-10-38 | 2,4-bis-rifluoro- | CH, NO) | 1H), 8.04 s, 11D, 7.93 (4, 1H), 7.57 (@,
methylphenyl 0 1H), 7.12 (d, 1H), 4.05 (t, 2H), 3.77 (1, 2H),
2.45 (s,3H).
MS (m/z): 482 [MH]".
/ >N m/z
N
J,
. NMR ('H, CDCl): 8.97 (s, 1H), 8.79 (d,
1-10-39 | 3-(2-trifluoro- CH;, Nﬁ 1H), 8.70 (d, m}), 791 (d, 1H), 7.62 (s,
methylpyridine) d 1H), 7.31 (d, 1H), 7.00 (d, 1H), 4.16 (,
2H), 3.78 (t, 2H), 2.52 (s, 3H).
/A MS (m/z): 430 [MH]*
/N
N
,
e ) N NMR ('H, Acetone-dg): & 8.76 (d, 1H) 8.28
1-10-40 | 2,4-bis-trifluoro CH; \\> (s, 1H), 8.20 (m, 2H). 7.95 (d, 1H), 7.6] G,
methylphenyl o 1H), 6.91 (d, 1H), 4.17 (t, 2H), 3.67 (t, 2H),
3.75 (¢, 2H), 2.35 (s, 3H) .
/ \ MS (m/z): 481 [MH]".
/N
N
A,

Synthesis of representative compounds of structure (1-11)



N NR-IINT7-(2 47 4-Dichloro

henyl - 2-nmet hyl - 4- (3-trifluoronethl, 2,4)triazol -1 -

| )-6, 7-di hydro-5H 2-net hyl -4-(3-trifluoromethl, 2,4)triazol -1am-6, 7-di hydro
-5H ~~0l 0 2,3-d)pimdine2, 3-d)pimdine (1-11-2) 5 A solution of
internediate 8 (30 ng, 0.095 nmol) angl hydrazine hydrate (0.095 mmol) in
nmet hanol (950 |I) was heated at 130C (screw cap vial) for 18hr. The m xture
was then evaporated to dryness d the crude product obtained together

W th forrryltrifluoroacetylirrid%{ Ry, 0.3 mmol) in N-nethyl pyrrolidone
(200 I) were heated at 100C (sCwew cap vial) for 5hr. The m xture was then
gcted 10 wwth Et OAc (3x). The conbi ned
Na2SO4, then filtered and the

diluted with cold brine and extr
organi c extracts were dried ove
sol vent evaporated in vacuo. Tgle conpowind) was purified by flash
chromat ography (silica gel, d& gx 9:1) to give the title conmpound as a
white solid (99%. 15 The corrpound -11-1, whose analytical data are
reported in the follow ng Table 1-11,” was prepared anal ogously using

di acet am de i nstead of fornyl trlfl uoroacetyl i m de. AI | the anal yt| cal data
are set fm‘lthcrhlotdreerfvbmnwh 4 (Fraflue APridkal i

Anal yti c WQrimididd (16P213): 8 7. 51 (d, 1H) 1 11 1 2 4 di chI oro- CH3

NMR p A i¢ ME}-: ((9159 a8 iny@r%!‘%) 2H),
2 84 (5. Aplubyr g £8(30 ms, Y N 5{@@ ‘W 1-11-2
2, 4- di chl BeBanoE{930 1 wankeeted "114139:6df %Eﬁfs@ 18’¥ he sy was theny |

(d, 1H), 7e@p®ated, 1) , drn@s5 fndd, the) | ane4 p)asuc(t ghthined3. 4@Sther | ¥gh 2. 475
N (s, 3H) . foMyl{rMudoacdtBinlidd#3 g2 6:3 )mmol) i MyitHyRgirslidohe (ZBpridsedit atdtade
Zogpgungf Cgcﬁ)o‘%t J&% wf}')lﬁ' or- . ’gl% rrrréltﬁ l»lk!;s r%lxén ditbted Shth B bNnd ar(d?extract H pyr ol
o2 8 G sl R oo s et B 7 oo K G el % 2 eq) in
anh DVF (®d5thel jolvent qvanorate el slacy@  Theg sTude qgapend? wigp t myified rhymfjlz e (8 ny,
2 eq) andcHrérRatogapblyi(silicangekt H[@Aofﬁkxsﬁtl)rtb@iveftbdf tif€) corhpousd ag a twhite solid

(99%).

\<

15  The compound 1-11-1, whose analytical data are reported in the following Table 1-11, was
prepared analogously using diacetamide instead of formyltrifluoroacetylimide.

All the analytical data are set forth in the following Table 1-11.

20 Table 1-11
Cpd. R R, R,-R;- Analytical Data
No.
i .
1-11-1 | 2,4-dichloro- CH, NMR ('H, CDCL): & 7.51 (d, IH),
N 737 (d, 1H), 7.33 (dd, 1H), 4.02 (t,
phenyl /4 \ | 2H), 3.54 (1, 2H), 2.84 (s, 3H), 2.46 (s,
N 3H), 2.40 (s, 3H).

| MS (m/z): 375 [MH]".

.
1-11-2 | 2,4-dichloro- CH, CF, NMR ('H, CDCl,): 8.133 (s,1H), 7.545
—< (d,1H), 7.385 (d,1H), 7.355 (dd,1H),
phenyl 2 \ 4.085 (t2H), 3.485 (12H), 2475
N (s,3H) .
I MS (m/z):415 [MH]" (2C1).
o

Synthesis of representative compounds of structure (1-12)



Internediate 8 (15 ng, 0.048 mmvl) was then added and the reaction m xture
was heated at 80C (screw cap vial) for 90 mn. It was then cool ed down to
r.t. and poured into EtOAc/sat.aq. NaC . The phases were separated and the
organi c | ayer was washed with sat.aq. Nad (2x) and dried over anh.

Na2SO4. The solids were filtered and ¢he solvent 10 evaporated. The residue
was purified by flash chromatography (silica gel, 8% MOH4EtOAc) to give 6
ng of the title conpound as a solid (0.017 mmol, 35% The conpounds
1-12-1, 1-12-2, 1-12-4, 1-12- 5WZ§§—ZR6 and 1-12-7, whose anal ytical data
are reported in t he foI | owi ng e 1-12, were prepared anal ogously
starting fromthe 15 appropri atg imdazole. I-[7-(2

4- Di chl or ophenyl ) 2- et hyl - i 5H pyrrol o[ 2,3-d]pyrimdin-4- ly
1-1H i m dazol e-4-carboxyl i c acid henyl am dei-@l-12-8) To a suspensi on of

NaH 95% (3.7 ny) |n anh. DMFg; nmON“was added 1H-i m dazol e-4- 20

carboxylic acid phenyl am de (27 ngy) zj;td the m xture was stirred for 20 mn
at r.t. Interrredr ate 8 (15 ny was then a(il Bd _2\ dl&rhg ol ut '_204n was heat ed
in a seal &24Dighly g yl-igidazo G, d"o‘ l25ned bet ween

H20 and él bl@jhnr c Iayer was washed vvrth br| ne, dr| ed wi th anh.
Na2SO4 anto b@@spaetdﬂmmam%/amag 218q)ai afileDMPe@.5 pLE astr, aindeFNg, eadide
conpound yagy E%e't lﬁfdg}xlef(k ﬂl%hZ & aﬂ&rﬁrtqut'&ﬁ‘tﬂh}{1xﬁ§é lvhscs%rrg@ lfor 20 20n &tH@X/ Et OAC

SRR INL By v e RS sl 4R35 el 4

anal yti ca L
Cpd. R R, 8G%¢- RQtﬂWAmI wlo dfar 9Pania. Ingyas theppcopled dov E?nrbr%‘ RuEdNDRR (' H,
CDC13) : SEiOAzlsaf4hd NaCH)The pha¥ wWetkd sepataled and 3Re ()tMmc d4ger was Ovastied, wittpheny!| 1
H, 7.04 ga@a tal éx Oé]nd(drled%n arh, N3 S(du TR o1ide - vie Eilteredldhd ti ﬂﬁvcﬁ& 3H)

ébg3 ev?p 6tc%/§he I due w7s %MH(E by %ﬁfl Chr%%@%a% ’dhé' (gq %P%e? 8%71\@@]%“& bheny|

1H), 7. 04to(give 6upg of the as a yhitgsqid mmol, 83%) q4d, 2H), 2.46 (s, 3H),
1.75 (m 2H), 0.93 (t, 3H. MS iz : 388 MH + (2Q 1-12-3 2, 4-di chl or o-
CH3 NMR (‘T cdniprdls 1-13-17 192-2( dh12-3H)-12-3, B82-6 peny?-7Gose fnabgicdldiatakkd , 4. 04

~ +
712 2, e ) paé%&ﬁr- P et SlopdfBy Tafone 3650 E, 2, 0
7.50 f‘% apgyoprigtegmidagple. 111y “phenyl 7.33 (dd, 1H), 4.09 (t, 2H), 3.73 (t,
2H), 3.42 (t, 2H), 3 40 (s, 3H), 2.94 (t,

1-[7-(2.4-Dichlorophenyl)-2-methyl-6,7-dihydro-5 H-pyrrolo[2.3-d]pyrimidin-4-yl}-1H-
imidazole-4-carboxylic acid phenylamide (1-12-8)
To a suspension of NaH 95% (3.7 mg) in anh. DMF (0.5 mL) was added 1H-imidazole-4-
20  carboxylic acid phenylamide (27 mg) and the mixture was stirred for 20 min at r.t.
Intermediate 8 (15 mg) was then added and the solution was heated in a sealed vial from 70
to 120°C for 6 hr. It was then partitioned between H,0O and EtOAc. The organic layer was
washed with brine, dried with anh. Na,SO, and the solvent was removed under reduced
pressure. The crude compound was purified by flash chromatography (silica gel,
25  cHex/EtOAc 1:9) to give the title compound (9.8 mg) as a yellow solid.

All the analytical data are set forth in the following Table 1-12.



N2H), 2.46 (s, 3H. Ms (mz): 404 [MH+ (2Cl). 1-12-5 2,4-dichloro- CH3
NWR ('H, CDC13): S 7.53 (d, 1H),7.38 (d, 1H), 7.34 (dd, 1H), 6.83 (s, 1H,
phenyl 4.04 (t, 2H), 3.22 (t, 2H), 2.56 (s, 3H), 2.47 (s, 3H), 2.23 (s,
3H. M5 (mz): 374 [MH +. 1-12-6 2,4-dichloro- CH3 CF3 NWR ('H, CDC13): S
8.34 (s,1H), 8.05 (s,1H), 7.54 (s,1H3 7.36 (m2H, 4.13 phenyl (t,2H),
3.45 (t,2H), 2.47 (s,3H. M5 (mz): 415 [MH +(2Cl) -Whn, 1-12-7
2,4-dichloro- CH3 NWMR ('H, CDClS) 5@7 %(d 1H) 7.38 (d, 1H) 7.33 (dd,
1H), 6.79 (s _phenyl h/- 1H) 4. Ta 1 10 (¢t 2K} 2 (q, N
oH) . 2. 4b(cpd. 3H), 2R24 (s R,H)l 3RAR,  3H). VS ST T T
2,4-dichl oge- |CH3 NVMR ('H] CDC13): S 9.04 (bs, 1H), phenyl p 8.48 (d, 1H),

8.26 (d, 7 7& 1d N ZH), 7. (d, TRINMR (B8 oDcL): 27951 @d30ay ¢, H
11-1), 7 gg‘)k Q ,2’41d|’—?)h§°r°7. 14 (t”%l 3 1%15 7037 ,(éd, 2, 7.33 (814 7.02H) | 2. 48 (s,
3H). N IR (CDCPBwleni): 3389, |16 (| ki, )7:04 465 5H), WA ¢, 2H),BXANMPLE 2 64

Synt hesi s of rlepresentatiye corrpohnds of |<H),200 (g, @HY 2.45 @)3H)NR2R3| N (| a- 2)
"I kK -- PN RL|R Synthesi$ of |repfesent at|i3® conpounds of structure (2-1)
R_~N' N RL N R 5 Represenfative conpounds M (m/i3d4 PMHIe@EDon _wer el pr epar ed
by the prpcze@lera-cﬁ&torciorthcabovgw N dhn‘él%adﬁdéﬁe@aim)ﬁ br mul a

_ - 36 (@13 )
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2H), 2.88 (dd, 2H), 2.46 (s, 3H), 1.75
(m, 2H), 0.93 (t, 3H).
MS (m/z): 388 [MH]' (2CI).

- NMR (‘H, CDCLy): & 7.52 (d, 1H), 7.38
1-12-3 | 2,4-dichloro- CH )
1ehiore | g\ (d, 1H), 7.34 (dd, 1H), 7.11 (d, 1H),
phenyl N 7.03 (d, 1H), 4.04 (t, 2H), 3.21 (¢, 2H),

I 2.58 (s, 3H), 2.47 (s, 3H).
MS (m/z): 360 [MH]' 2 CL

1-12-4 | 2.4-dichloro- c, | 72 NMR ('H, CDCly): 8 8.31 (s, 1H), 7.52
' (d, 1H), 7.50 (s, 1H), 7.37 (d, 1H),
phenyl I § 7.33 (dd, 1H), 4.09 (1, 2H), 3.73 (t,

N

:

2H), 3.42 (t, 2H), 3.40 (s, 3H), 2.94 (t,
2H), 2.46 (s, 3H).
MS (m/z): 404 [MH]" (2C).

1 .
1-12-5 | 2,4-dichloro- CH, NMR ('H, CDCL): 8 7.53 (d, 1H),7.38
(d, 1H), 7.34 (dd, 1H), 6.83 (s, 1H),
phenyl / \ 4.04 (t, 2H), 3.22 (t, 2H), 2.56 (s, 3H),

N 2.47 (s, 3H), 2.23 (s, 3H).
| MS (m/z): 374 [MH]".
o
1-12-6 | 2,4-dichloro- cH, | % NMR ('H, CDCly): 8 8.34 (s,1H), 8.05
(s,1H), 7.54 (s,1H), 7.36 (m,2H), 4.13
phenyl E& (t2H), 3.45 (,2H), 2.47 (s,3H).
T MS (m/z): 415 [MH]" (2Cl)
-
1-12-7 | 2,4-dichloro- CH, NMR ('H, CDCL): & 7.52 (d, 1H),
7.38 (d, 1H), 7.33 (dd, 1H), 6.79 (s,
phenyl / ﬁ\/ 1H), 4.03 (t, 2H), 3.19 (t, 2H), 2.90 (q,
N 2H), 2.46(s, 3H), 2.24 (s, 3H)1.31 (1,
| 3H).
v MS (m/z): 388 [MHJ'.
1-12-8 | 2,4-dichloro- CH, Q NMR ('H, CDCL,): 8 9.02 (bs, 1H),
o 8.48 (d, 1H), 8.26 (d, 1H), 7.74 (d,
phenyl N 2H), 7.54 (d, 1H), 7.38 (t, 2H), 7.36 (d,
H 1H), 7.25 (d, 1H), 7.14 (t, 1H), 4.13 (t,
2 \ 2H), 3.48 (t, 2H), 2.48 (s, 3H).
N IR (CDCls, cm™): 3389, 1674.
| MS (m/z): 465 [MH]".
e

EXAMPLE 2



Cpd. RR R2- R3- Analytical Data No. 2-1-1 2,4-dichloro- CH3 { HNW ('H,
CDC13): S 7.38 (d, 1H), 7.12 (dd, I H), 6.76 (d, 1H), 4.64 (m | H),
phenyl 4.51 (br t, 1H), 3.40 (m 2H), 2.80 (m 2H), 2.66 (m 11-1), 2.50
(s, 3H, 1.84 (m 11-1), 1.10 (m 1H), 0.58 (m 2H), 0.30 (m 2H). M5S mz
: 348 WMH +. 10 Synthesis of represengsative conpounds of structure (2-2) N
1/ (2-2) Rl/ N

Butyl -[7-(2, 4-dichl orophenyl 7- dj hydr o- 5I—t— cI opent apyrimdin-4-
ly 1-ethyl- 15 ani neSyiesiss rePWf"t%f ‘&i?ozﬁpgu % o f3°HF Zhamol ) was

di ssolved in 300 | of butylethyl i e and heated at 160C (screw cap vial)
for 18 hr. The reaction mxtureg g diluted with water and extracted wth
CH2C12 (3x). The conbi ned org%c acts were dried over anh. Na2SO4, the
solids were filtered and th NFE_€vapor atsgl. The crude oil was
purified by flash chromat ography 20 |(silica gel, cHex/EtOAc 85:15) to give
the title the title conpound (6ng, 40% as a yellow oil. The conpounds
2-1-1, 2-2-1, 2-2-2, S¥atResB,of PepRosehtatie Rorfipoandt of sRucfuyre (RDse anal ytical data
are reported in the follow ng faht8 2-2, were prepared anal ogously
starting fromthe appropriate amjne. 65 |In particular a differently
substituted Gignard reagent, (inTt®gredi ate 41), phenyl acetic ester
(intermedi ate 31) or phenyl borahic d (i ntermedi ate 35) was used:
conpound 2-2-1: nethyl 2,4-di R'uoMoph¥nyl acetate (comrercially avail able);
conmpound 2-2-2: 2-brono-5-fluorotoluere (comercially available); 5

conpound ﬁe@es@ntat%e%ﬁ‘xﬁ&nés mnﬁh%ﬁdl&ﬁp&e pEPATER b tRIpkoceditelsdt dheabove CONpound
2-2-4: 1- (commrercially available); conpound

2-2-7: of%e Coﬁp%mgs %ﬁerwf Imugaggg)fcommr cially available). Al the

anal yti ca‘ﬁ“éhfta&alé‘i‘%l%"éﬁtarféﬁ‘}{‘ﬁthl‘ﬁthteﬁ%l oming Rieg! - Tabl e 2-2. 10 Table 2-2 Cpd.

R R R2- R3- Analytical Data No. 2-2-1 2,4-bistrifluoro- CH3 - -/ Et NWMR
H CDCl3): 6 6.88 (m 1H), methytgphrenyl 6.77 (m 2H), 3.03 ( (m

("
2H), 62.5¢ TH), J2. 42 (S, 3H), 86 (m | 1.60  Asmyti al. 35 (M
ZE)), 1. 19%’{}‘ ) R tRl ) - ( §g) A yt&i‘l‘ﬂ)at (

;v I3H), 0.95 3H) . mz : 6 [MH +.
0.
2-1-1 | 2.4-dichloro- CH, > H | NMR ('H, CDCL):  7.38 (d, 1H), 7.12
(dd, 1H), 6.76 (d, 1H), 4.64 (m, 1H),
pheny! 4.51 (br t, 1H), 3.40 (m, 2H), 2.80 (m,

2H), 2.66 (m, 1H), 2.50 (s, 3H), 1.84
(m, 1H), 1.10 (m, 1H), 0.58 (m, 2H),
0.30 (m, 2H).

MS (m/z): 348 [MH]".

10
Synthesis of representative compounds of structure (2-2)
\N/\
N7 N
T e
R1 N
R

Butyl-[7-(2.4-dichlorophenyl)-2-methyl-6,7-dihydro-5 H-cyclopentapyrimidin-4-ylj-ethyl-
15  amine (2-2-5)
Intermediate 34 (12 mg, 0.04mmol) was dissolved in 300 pl of butylethylamine and heated at
160°C (screw cap vial) for 18 hr. The reaction mixture was diluted with water and extracted
with CH,Cl, (3x). The combined organic extracts were dried over anh. Na,SO,, the solids
were filtered and the solvent evaporated. The crude oil was purified by flash chromatography
20  (silica gel, cHex/EtOAc 85:15) to give the title compound (6mg, 40%) as a yellow oil.

The compounds 2-1-1, 2-2-1, 2-2-2, 2-2-3, 2-2-4, 2-2-6 and 2-2-7, whose analytical data are
reported in the following Table 2-2, were prepared analogously starting from the appropriate
amine.



2-2-2 2-nmethyl-4- CH3 Et NMR ('H, CDC13): 6 6.88 (dd, 1H), fluorophenyl
1H), 3.64 (m 2H), 3.54 (m ~2H)?3.02 (m 2H), 2.52 (m 1H), 2.45 (s, 3H),
2.39 (s, 3H, 1.78 (m 1H, 1.65 (m 2H, 1.36 (m 2H), 1.20 (t, 3H), 0.96
(t, 3H. MSmz : 342 WH +. 2-2-3 2,4-isopropyl- CH3 Et NWR ('H, CDC13): S
6.98 (d, 1H), 6.86 (dd, 1 H, 6.56 (¢ 1 H, 4.32 (m 1 H), phenyl
3.70-3.44 (m 2H+2H) 3.02 (m 2H), 2.50 (m 1H) 242(s 3H), 2.35 (s,

3 2.25 (s, .19 (t, 3

o b6 (1 ingppticaipks dilprentShupsihied Diigestd esssb Kitegniagt AR o) st

(' H, CDClGr)tcrx'rSdﬁte@‘l) ¢rpheriyHporonig acié (iftgrmediae 356W3€8use¢jd 1H), 4.44 (dd,

phenyl 1|‘aomp3u17<92 £3: 3H) metByl 2H-difuordptenyldefaié (Sondderéinlly aitdlable}, 00 (m 2H),
2.45 (m gdeZ f’ﬁ (S §H)om015' %r&@ﬂwn%'(ﬁomnlerﬁaggvalla%@ 1.36 (m 2H), 1.20

3 hi CH3 Et NWR
(t 3)01%‘)“’1’0 23’ (d | °m°% 7 ylﬁél‘&“e (fﬂ}‘meré‘ éaf“‘éaﬂ?ﬁ) °h 56 (m t1H)

phenyl 3. genpopnd %Rt 3. okbr(omo-z;zé}_ﬁhme OWCIEZIWC (fpwmetglauga‘(agla l?)H) 1.79 (m
1H), 1. 62confpaund-7: 1. 371-promoBA-dimtthadybenzenSlehpmmeiaBBavailabl®H) . M5 (i z):
378 WMH + 2C1 2-2-6 2,4-dichloro- CH3 )r~~/ Et NWR ('H, CDC13) S 7.37 (d,

hen 1 4 66 | , 4.97 (bm 2H),
i (s, ﬁﬁlﬁ)e a“%"‘i‘%‘gda(‘%ﬁs"ﬁ%ﬁ“% 2f°1%°b%g%82é 09 (in, 2H) 2.68 (bs,
3H), W56 (bm 1H), 2.04 (bm 1H), 1.75 (s, 3H), 1.26 (t, 3H). MB mz :
376 MH + 2C1L . Et MBS (mz): 370 [N4pe2-2-2'7 3. 4-di methoxy- CH3 phenyl
Synt hesi 5 @fy. represgnt ati yercgnpoungls of structure (2AGHyticptDats,

221 | 24bistrifloro- | CHy | "¢ | Bt |NMR ('H, CDCL): 3 6.88 (m, 1H),

6.77 (m, 2H), 4.40 (t, 1H), 3.6 (m, 2H),
methylpheny! 3.5 (m, 2H), 3.03 (m, 2H), 2.52 (m,
1H), 2.42 (s, 3H), 1.86 (m, 1H), 1.60
(m, 2H), 135 (m, 2H), 1.19 (t, 3H),

0.95 (t, 3H).
MS (m/z): 346 [MH]".
1
2.2.2 2-methyl-4- CH NN Et |NMR (H, CDCL): & 6.88 (dd, 1H),
ety : ¥ 6.75 (td, 1H), 6.64 (dd, 1H), 4.32 (m,
fluorophenyl 1H), 3.64 (m, 2H), 3.54 (m, 2H), 3.02

(m, 2H), 2.52 (m, 1H), 2.45 (s, 3H),
2.39 (s, 3H), 1.78 (m, 1H), 1.65 (m,
2H), 1.36 (m, 2H), 1.20 (t, 3H), 0.96 (t,

3H).
MS (m/z): 342 [MH]".
1
23 | 241 N CH. | T~ Bt | NMR ('H, CDCly): 5 6.98 (d, 1H), 6.86
223 SOPIOPY ’ ¥ (dd, 1H), 6.56 (d, 1H), 432 (m, 1H),
phenyl 3.70-3.44 (m, 2H+2H), 3.02 (m, 2H),

250 (m, 1H), 2.42 (s, 3H), 2.35 (s,
3H), 2.25 (s, 3H), 1.8 (m, 1H), 1.6 (m,
2H), 1.35 (m, 2H), 1.19 (t, 3H), 0.96 (t,
3H).

MS (m/z): 338 [MH]'(100%).

N e _ PRV NMR (‘H, CDCly): § 6.67 (d, 1H),
224 | 2d-dimethoxy- | CHs ¥ | B 646 (d, 1H), 638 (dd, 1H), 444 (dd.
phenyl 1H), 3.79 (s, 3H), 3.78 (s, 3H), 3.67-
3.44 (m, 4H), 3.00 (m, 2H), 2.45 (m,
1H), 2.4 (s, 3H), 1.83 (m, 1H), 1.6 (m,
2H), 1.36 (m, 2H), 1.20 (t, 3H), 0.97 (t,

IH).
MS (m/z): 370 [MH]'.
1
oo | 2.9 diotiore: o | o~ Er | NMR ('H, CDCl): & 7.39 (d, 1H), 7.12
2-2-5 | 2,4-dichloro 3 ¥ (dd, 1H), 6.76 (d, 1H), 4.56 (m, 1H),
phenyl 3.58 (m, 4H), 3.02 (m, 2H), 2.60 (m.

1H), 2.45 (s, 3H), 1.79 (m, 1H), 1.62
(m, 2H), 1.37 (m, 2H), 1.21 (t, 3H),
0.98 (t, 3H).

MS (m/z): 378 [MH]" (2CI)

1
” tdichloro: - Er | NMR (H, CDCB): & 7.37 (4, 1H),
2:2:6 | 2/4-dichloro : \”/\ﬂ"' 7.15 (dd, 1H), 6.84 (d, 1H), 4.98 (s,

phenyl




\' v N(2-3) RLNR SQ/cIopropyIrrethyI [7-(2

4- di met hoxy- phenyl ) - 2- met hyl - - di hvdr o- 5H cycl opent a-
pyrimdin-4-yl]-propvl-am ne (2 3-5) Internediate 44 (16 ng, 0.053 mmol)
and cycl opropyl net hyl -propylamne (75 .tL, 10 eq) in DMVMSO (1 nL) were
heated at 100C (screw cap vial) for 16 hr. The reaction m xture was taken
up in EtOCAc and washed with sat.aq. Nad (2x) The organi c layer was dried

over anh—310—Na2So4—tthe——sobds—werefittered tgh (2 gk EYRPRT ed.
The crude product was purified by flash ¢hr orm;ﬂéﬁ@m Yb )léséb%b}l

cHex/ EtQAc 8:2) to give the tijtle corrpoun(bl as |a.glwan), 2036(1,“6,1 ), 004 (b21OP9 -

Cycl opr opyl net/ hyl - [ 7- 2 1H), 1.75 (s, 3H), 1.26 (t, 3H).

4-di chl of ophenyl ) - 2- et hyl - - di hvdr o- 5H{ cycl|owsemipys IMHUROH. 15

4-yl]-prp er/mg\cu/at\ L £13 Mg/ 308BHITOI ) was

di ssol vedply|r71 cgglndgpe&%pil m=ch l|-propyl amne (0.[3 nL, 55 eq) and the mxture
he 29 hy Tha Avenco PN R

was stirkedinP¥¥cr aw capvi-al—at—160CF6+—22—hr- Thc extcess—antne—\has
evaporated and the residue was purified by flash chromat ography (silica
gel, gradient: cHexkhithidi oPkepleséntatiVe dgmponind of stidcairc@@)ound was obt ai ned as

a colourless oil (7 20 ng, O.648 |, 47% . The compounds 2-3-1, 2-3-1,
w data are reported in the

2-3-3, 2-3-4 and 2-3-7, whose ana
foll owi ng Table 2-3, were pr epayethana ogously starting fromthe
appropriate amne. In particula a 0 erent | y,substituted Gignard
reagent, (internediate 41), 8 ‘ C ester 25 (internedi ate 31) or
phenyl boronic acid (internme |ate 35) was used: conpound 2-3-1:

2- br onp- 5- net hyl t ol uene (comerci al | yRavail abl e); conpound 2-3-2: nethyl
2, 4-di fl uorophenyl acetate (commercially available); conpound 2-3-3:

2- br orgp- SepmL YIS PR (A £ AMIREE)-Rehyh-BYRiHy BE 7 QihydroGH IR IBEN2 - 3- 4:

2- br ono- 5-1ET N gen comrerciralTy avaiTable); 30 conmpound 2-2-7:
1- br ono- SM—%M mrercially available). Al the analytical

data are Iermediate #4 (16 rpg;@ 05@)[“11’@5% Fag cyelonrepyimeihylgropyhmied 751k, 1859) "R R Ro-
R3 Anal yDisal (108L pwerbheat@t @-100%: (serbuychap Sial)@biSI NMRThE HactEDGRsre B16. 85 ( d,

6. ggtakénmp iR IR OA GardSw Akt withHdhs.aq3N4G-(Bx)/ TR OrganiElh by Wab @riedl ovért-ahh. (3 132|(_|) m
1 10 fq‘f‘l 4,1 g)h?s wereéﬁf‘reg E‘x)tqs%\g (s&§enga$ap§rweg 0 cQud%{%odillg)SWa mpgmﬁgd m VH &
NMVR (' H, SQ)chm@at?gmh)( {glic ggl, °H@2‘7g§ Ac32) Iy Mt ec d 952 (:ﬁfr 2H)

4.40 (t, aiH10 nis, 5&0f m

Cyclopropylmethyl-[7-(2.4-dichlorophenyl)-2-methyl-6.7-dihydro-5 H-cyclopentapyrimidin-
15  4-yl]-propyl-amine (2-3-6)

Intermediate 34 (12 mg, 0.038 mmol) was dissolved in cyclopropylmethyl-propylamine (0.3

mL, 55 eq) and the mixture was stirred in a screw cap vial at 160°C for 22 hr. The excess

amine was evaporated and the residue was purified by flash chromatography (silica gel,

gradient: cHex/EtOAc 95:5 to 9:1). The title compound was obtained as a colourless oil (7
20  mg, 0.018 mmol, 47%).

The compounds 2-3-1, 2-3-1, 2-3-3, 2-3-4 and 2-3-7, whose analytical data are reported in the

following Table 2-3, were prepared analogously starting from the appropriate amine.

In particular a differently substituted Grignard reagent, (intermediate 41), phenyl acetic ester
25  (intermediate 31) or phenyl boronic acid (intermediate 35) was used:

compound 2-3-1: 2-bromo-5-methyltoluene (commercially available);
compound 2-3-2: methyl 2,4-difluorophenylacetate (commercially available);
compound 2-3-3: 2-bromo-5-methyltoluene (commercially available);
compound 2-3-4: 2-bromo-5-methyltoluene (commercially available);

30  compound 2-2-7: 1-bromo-3,4-dimethoxybenzene (commercially available).

All the analytical data are set forth in the following Table 2-3.



phenyl 2H), 3.45 (m 2H), 3.04 (m 2H), 2.55 (m 1H), 2.43 (s, 3H), 1.86
(m 1H, 1.65 (m 2H, 1.07 (m | H), 0.92 (t, 3H), 0.58 (m 2H), 0.27
(m 2H). MSmM z:358M+H100% 2-3-3 2,4-dinethyl- CH3 NVMR (' H, CDCl13): 8 6.98
(d, 1H), 6.87 (dd, 1H), 6.58 (d, 1H), 4.33 (m 1H), phenyl 3.66-3.44 (m
2H+2H), 3.05 (m 2H), 2.50 (m 1H), 2642 (s, 3H), 2.35 (s, 3H), 2.26 (s,
3H), 1.85 (m 1H), 1.60 (m 2H), 1.08 (m 1H), 0.91 (t, 3H, 0.53 (m
2H), 0.29 (m 2H). M5 ml z:350 MH+ %6 2-3-4 2-methyl-4- CH3 NWR ('H,
CDC13) : 6.-87 (dd—1H)y 674 (t+d- ;u 6-63—{(de—Hy—4- 31 (de-
f1 uor ophpragd. 1H), 3R56 (m BH)|, 3.B% (dd| BH)|, 3.04 Apfyicsidas o 50 (14,
2.44 (s, llqﬁ 2.38 (s, 3H), 1.80 (m 1 1.166 (q, 2H), 0.92 (t, 3H),
1.08-0.8 H ). 54 Y, 29 ( ) NMIVBH( 0b@)): 5 8853d,NH¥; 6.72 3- 5
2, 4-di met %oxy- %éj?ykﬁ/R (' H,%CEWG. , (ml B, 485484, 1phemsl’. B8 (s, -~
3H), 37 b (s, |IylPend. 3 41 (m  2H), 3. 3.4:9{)(3:13 @H)H), 309aR.19),edp | 2H) ,
2.45 (m|1H), |2.44 (s, 3H|, 1.[81 (m 1H), 1.[66 IHy 2.2H)s, 6H),PO((m 1HL])
0.91 (t,|3H), [0.6-0.2 (m [4H).| M5 (m :38P [ M k87 (m, 3Hp 120 Jmgikhnl- ¥ @o | CH3
NVR (' H | CDC13): 8 7.35 (d, 1H), 7.10 phenyl %*)6!#3“1«42}9,(93@&'1‘12&% 13/ )00
(t, 2H),| 260 (m 1H 2140 (s 3H) 1_¥5 (4 ] _05 (m
1 H), 0. b®3gt,| 243HHuorod. 55| CHy |2F) 025 mf‘) ’ B é@m
Synt hesi 5 of riepmgsentatiye cqnpounds of | struc 2@"R
Representativg conpounds of tHis inventiopn vve mg ‘ hafedure
set forth above for the ¢onpdqunds of ge1eral I2 )( ’ rf%h ate
41: phenyl magnesi um bromi{de |was used a$ the ﬁ)l H)Qf;gg%g’t )
MS (m/z): 358 [MH]" (100 %).
- NMR ('H, CDCL): & 6.98 (d, 1H), 6.87
233 | 2,4-dimethyl- CH, | >N |V (dd, 1§{), A
phenyl 3.66-3.44 (m, 2H+2H), 3.05 (m, 2H),
2.50 (m, 1H), 2.42 (s, 3H), 2.35 (s,
3H), 2.26 (s, 3H), 1.85 (m, 1H), 1.60
(m, 2H), 1.08 (m, 1H), 0.91 (t, 3H),
0.53 (m, 2H), 0.29 (m, 2H).
MS (m/z): 350 [MH]" (100%)




Al'l the analytical data are set forth in the following Table 2-4. 10 Table
2-4 Cpd. RR R2-R3- Analytical Data No. 2-4-1 phenyl CH3 (0) NWR ('H,
CDC13): 6 7.27 (m 2H), 7.20 (m 1H), 7.13 (d, 2H), 4.22 (dd, N 111),
3.78 (m 411), 3.75 (m 4H), 3.07 (m 1H), 2.96 (m 1H), 2.54 (m 1H),6 "»»
2.46 (s, 3H, 2.05 (m 1H. MsSmz : 95 MH +. Synthesis of representative
conpounds of structure (2-5) 69 OR5 N N (2-5 R NRmMm7-(2

4- Di chl or ophenyl ) -4-f (2R 5R) 2

5-di net hLl-= n\/rrnl idi-p-t—s 2. et 67 di-hvdro-5H—evel-esentapvrrim di ne
(2-5-1) |oanths 7] Qvethyli- chIO'Gphenm'f 2RVER) B /)5 68714 1,
pyrrolidin-1-Yyllogmemt hyl { 6 74di hydro- 5H cycl of 2 . (24 ? 5
Internediate 34 (27 ng, 0/086 |nmpl) was (i ssol { gr@ sb m_).
Enantionericalfly pure (2R}5R)4(-)-2, 5-di pet hylp%r(rsojﬂ)dllg@( O}H’})

D eq)
was added and| the mxture wag stirred ip a Scigv.®aR gg)aioga)t% §p (q{l)r 4
hr. The |m xtuje was cooleg tor.t., dilyuted |vd.aahmBEHAR Masied w th|wat er
(3x10 i) and|dried over anh. [Na2SO4. The sol|iMs@m/e3s #i'l t ered and {he
sol vent ong difasg e4~§o:p' SO[TRyS™ MR ('HEPBCI! sk4lyy, 1), 83k | 10
chr omat ogir/gghy %g'?e‘th-g "’€H3 Hex/ Et OAc 9} 1) . |ThelHm)wose (dd, |18), cewpidl, nds | wer e
obt ai ned| as (BPeBUrI ess o I's (isomer 1: (1 nyg,3.B.(O29).B76I(s, 3B B6-34 @oner 2:
13 ngy, 0. 035 mMmmol, 40% All the anal yticpl datZD.ap-&-5¢ (hoDh314.9t e
foll owing Tablle 2-5. 15 Table 2-5 Cpd. R R, F@ZDF&%“(AM H 2it & 3hat 4! | No.
2-5-1 a-2, 4-dilchl oro- CH3|NMR|('H, CDC13): 8 H>’71 Of3m, (|| 1H),
6.75 (d,| 1H), |4.64 (dd, 1H), |phenyl i 4]50 (t&gléﬂx }1_’582 (“245)9 (m 2H) ,
2.65 (m VMLH) 2 47 {5 3H 2 20 ¢ 2.

+

. ——V— 4 P 15 n 1 T ||; 1—e5 m
oH), 1.15-br |@4-dehpro MS| BHz |: 876 WH 'Vf?s “C 1'@35@ ? 181 VR
(~H, CDQL3): 8pden@® (d, 1H), 7.12 (dd, [H), ?1 1H),
phenyl i| 4.50|(br s, 1H),|2.9% (m 2H), 2.63 de—|)2,40 Z},g) gﬁs( H), £- 23
(m 2H),| 1.81 160 (m, 2H), 1.05 (m, 1H), 0.90 (t,

3H), 0.55 (m, 2H), 0.25 (m, 2H).
MS (m/z): 390 [MH]".

Synthesis of representative compounds of structure (2-4)

N
NS
M e
R; N
R
5
Representative compounds of this invention were prepared by the procedure set forth above
for the compounds of general formula (2-1) (intermediate 41: phenyl magnesium bromide
was used as the Grignard reagent).
All the analytical data are set forth in the following Table 2-4.
10
Table 2-4
Cpd. R R, Ry-R;- Analytical Data
No.
T .
2:4-1 | phenyl CH; o NMR (‘H, CDCly): & 7.27 (m, 2H),
7.20 (m, 1H), 7.13 (d, 2H), 4.22 (dd,
1H), 3.78 (m, 4H), 3.75 (m, 4H), 3.07
(m, 1H), 2.96 (m, 1H), 2.54 (m, 1H),
2.46 (s, 3H), 2.05 (m, 1H).
MS (m/z): 295 [MH]".

Synthesis of representative compounds of structure (2-5)



(m 1H), 1.66 (m 2H), 1.14 (br d, 6H. M5Snmz : 376 MH +. 70 EXAWPLE 3
Synthesis of representative conpounds of structure (lb-1) NRZR3 N (lb 1)
RINNR 5 18-(2 4-Bis-trifluoronethyl phenyl)-2-nethyl-5,6,7,8-tetrahydro-p
rido[2,3-dl pyrimdin-4-yl]- (1-propyl-butyl)amne (3-1-1) A m xture of
internediate 51 (22 ng, 0.0505 nmol) end 4-heptylamne (150 |) was heated
at 130C (screw cap vial) for 18 hr. The crude oil was directly purified by
flash chromatography (silica g cHex/ Et OAc 95:5) to give the title
conpound as light yellowoil 1 Ry, 30% . Butyl[8-(2, 4-dichl orophenyl
-2-met hyl -5, 6, 7, 8-tetrahydropyri 2,3-d] pyrimdin-4-yl]ethyl- am ne
(3-1-2) Amxture of internediatg 30 (8 ng) and n-butyl -ethylam ne (300 I|)
was heated in a sealed 15 vialyax3a60C for 18 hr. The crude oil was
directly purified by flash chrohato hy (sigsca gel, cHex/EtOAc 9:1) to
give the title conpound (4 ng “a ght yellow oil. Cycloprop. Ilnmeth |y
f8-(2, 4-di chl orophenyl)-2-nethyl -5, 6,[7,8-tetrahydrop ry ido[2, 3-d1-
pyrimdin-4-yll-propyl-amne (3-1-32§ Internediate 30 (8 ng, 0.024 nmol)
and cycl opropyl net hyl - propyl - am ne Q0 ) were heated at 160C (screw cap
vial) for 18 hr. The crude oil was @ ’,ﬁJy purified by flash

chr omat og '5Pﬁ; i C ( 26 ldilvBroSipound as
i ght yel +OWT . Se forth in
the fol | o%clog L

et hylaohegdlaw(_dd (21H}1g,6 0391616101)1H)15 d4353131e<{ Nin ari}H) DMBBROBdaL)1H), 3.51
(m 2H), %gﬁé? mérma%,?'gl} %&ﬁ% (()nis afﬁ‘)ethya\]r%h&o& (3L, 14 eqr wasZaddfd aRH) . 0. 88

6 S 3
(7t 4- 7H)2 (W'F rrg)ﬁ)lre wag stgg: [anscriﬁ)cap Tgle_%g(%re W83, cci(oleg t% CPC]rh ) 4H)5

2.63 (m @ikyed WitlpBtOAs, wmd with Gtey (Fx1Qmy) and dried pveranh. 1831@ SQg Thengo lQGH) 1.14
(t, 3H), @e@Zilteted adddhe solvEnt b apotatedOBhaiodiasREbisomers were separated by flash

10  chromatography (silica gel, cHex/EtOAc 9:1). The two title compounds were obtained as
colourless oils (isomer 1: 11 mg, 0.029 mmol, 34%) (isomer 2: 13 mg, 0.035 mmol, 40%)

All the analytical data are set forth in the following Table 2-5.

15 Table 2-5
Cpd R R, R,-R,- Analytical Data
No.
2-5-1 o-2,4-dichloro- CH;

NMR ('H, CDCL): 5 7.39 (d, 1H), 7.13
(dd, 1H), 6.75 (d, 1H), 4.64 (dd, 1H),
4.50 (br s, 1H), 2.99 (m, 2H), 2.65 (m,
1H), 2.47 (s, 3H), 2.22 (m, 2H), 1.78
(m, 1H), 1.65 (m, 2H), 1.15 (br d, 6H).
MS (m/z): 376 [MH]".

(TB\
N
l .
252 | B-2,4-dichloro- | CH, O\ NMR ('H, CDCLy): 8 7.39 (d, 1H), 7.12
T
—~A

we?

phenyl

(dd, 1H), 6.77 (d, 1H), 4.54 (dd, 1H),
4.50 (br s, 1H), 2.95 (m, 2H), 2.63 (m,
1H), 2.48 (s, 3H), 2.23 (m, 2H), 1.81
(m, 1H), 1.66 (m, 2H), 1.14 (br d, 6H).
MS (m/z): 376 [MH]".

we!

phenyl




3-1-3 2,4-dichloro- CH3 NWVR ('H CDC13): 8 7.46 (d, 1H), phenyl
7.26-7.21(dd/d, 2H), 3.64 (bm 1H), 71 3.50 (bm 1H), 3.35 (dd, 2H), 3.17
(dd, 2H), 2.67 (t, 2H), 2.21 (s, 3H), 2.01 (m 2H, 1.57 (m 2H, 1.03
(m 1H, 0.88 (t, 3H), 049 (m 2H), 0.17 (m 2H. MSmz : 405 MH +, 2Cl.
Synt hesis of representative conpounds7®of structure (3-2) RS NN (3-2) Rl
N 5 Representative conpounds of this invention were prepared by the
procedure set forth above for theqwﬁgggds of general fornula 1-10. All
the anal ytical data are set forth ollowing Table 3-2. Table 3-2
Cpd. R R R2-R3- AnaPynthesiglof matesentatije copappunds pf Strqstugc(tlb i¥1uoro- CH3 CF3 NMR
("H CDC13): S 8.45 (d, 1H), 8.0 l?;"93(bs/bd 2H), 7.43 (d, 1H),

met hyl phenyl \'N 6.69 (d, 1H), 3. 2H), 3.21 (m N 2H), 2.28/2.11
(s/m 5H). M5 (mz): 496 [ MVH +. | 10| EXAMPLE 4 SyntheS|s of representative
conpounds of structure (Ib- Zé | b-2)®YR1 N 15 Synthesis of
representative conpounds of fruc'f‘ureN(4 1) N NRL ~NR Representative
conmpounds of this invention were prep&red by the procedure set forth bel ow
for the conpounds of general formula (4-2). Al the analytical data are set

forthgn te Sl b oo ARRE ot meth S 628 1eh@R fo-Friol2 3-dipyrimidin-4-y1]-
(1-propyl-butyl)amine (3-1-1)
A mixture of intermediate 51 (22 mg, 0.0505 mmol) and 4-heptylamine (150 ul) was heated
at 130°C (screw cap vial) for 18 hr. The crude oil was directly purified by flash
chromatography (silica gel, cHex/EtOAc 95:5) to give the title compound as light yellow oil
10 (7 mg, 30%).

Butyl[8-(2,4-dichlorophenyl)-2-methyl-5,6.7.8-tetrahydropyrido[2,3-d]pyrimidin-4-yl]ethyl-

amine (3-1-2)

A mixture of intermediate 30 (8 mg) and n-butyl-ethylamine (300 pl) was heated in a sealed
15  vial at 160°C for 18 hr. The crude oil was directly purified by flash chromatography (silica

gel, cHex/EtOAc 9:1) to give the title compound (4 mg) as a light yellow oil.

Cyclopropylmethy![8-(2.4-dichlorophenyl!)-2-methyl-5,6.7,8-tetrahydropyrido[2,3-d]-
pyrimidin-4-yl]-propyl-amine (3-1-3)

20  Intermediate 30 (8 mg, 0.024 mmol) and cyclopropylmethyl-propyl-amine (300 pl) were
heated at 160°C (screw cap vial) for 18 hr. The crude oil was directly purified by flash
chromatography (silica gel, cHex/EtOAc 9:1) to give the title compound as light yellow oil (4
mg, 41%).

25  All the analytical data are set forth in the following Table 3.

Table 3
Cpd. R R, R,- R;- Analytical Data

3-1-1 | 24-bistrifluoro- | CH, H |NMR ('H, CDCL): 8 7.96 (d, 1H),
7.79(dd, 1H), 7.39 (d, 1H), 431 (m,

methylphenyl 1H), 3.86 (da, 1H), 3.51 (m, 2H), 2.39
(m, 2H), 2.15 (m, 2H), 2.13 (s, 3H),
1.5-1.2 (m, 8H), 0.88 (t, 6H).

MS (m/z): 475 [MH]".

3.12 | 2,4-dichloro- CH, | ~ "N r{, Et | NMR ('H, CDCLy): §7.4-7.2 (m, 3H),
3.63 (bm, 1H), 3.50 (bm, 1H), 3.32-
phenyl 3.26 (m, 4H), 2.63 (m, 2H), 2.21 (s,

3H), 2.00 (m, 2H), 1.5 (m, 2H), 1.30

(m, 2H), 1.14 (t, 3H), 0.92 (t, 3H).

MS (m/z): 405[MH]’, 2CL

3-1.3 | 2,4-dichloro- CH, | "X 7 NMR ('H, CDCL): 8 7.46 (d, 1H),
& 7.26-7.21(dd/d, 2H), 3.64 (bm, 1H),

pheny!




R2- R3- Analytical Data Cpd. RR No. 4-1-1 2,4-dinethoxy- CH3 NWVR ('H
CDC13): 6 6.47 (d, 1H), 6.44 6H, (m , H4.35 (t, ), 3.40 1H), phenyl
3.771(s, , 3.46 (in, 1H), 3.27 (in, 2H), 2.58 (m 2H), 2.40 (s, 3H, 2.11
(m 1H, 1.78 (in, 2H, 1.60 (in, 3H, 1.08 (m 1H, 0.89 (t, 3H), 0.51

(m 2H), 0.20 (m 2H). MB (mz): 396 MH +. 4-1-2 2-methyl-4- CH3 NMR ('H,
CDC13): 8 6.87 (dd, 1H), 6.72 (td, 1 H), 6.51 (dd, 1H), 4.26 (bt,
| 4 LN L

f | uor ophery—3Hy+—350—m—H); 340 1) T3304%, (F 3§§thfﬁ,@%7Q&f 2H) ,
2.41 (s,|3H), | 2.39 (s, 31, 2.18 (in, 1H, 1.9, W(t,ﬁﬁmﬂs?& ol )
1.60 (m|3H 1.09 (in, 1H, Q.91 (t, 3H)| 0.5 H@,qlsn,(m,z ),l,oﬂ"g)iH)(mg DH) .

M5 (mz)f 368|MH +. Synthesig of representatij(g3ENMIQHDES, 00 B 2HYCt Ul e
(4-2) N(4-2) | RL NR 5 Butyl|(8-(2 4-dichlorg : 403pMmat,bgl -5 6 7
8-t etrahydroqui nazolin-4-ylJethylamne Internediate 40 (89 ng, 0.27 nmol)

and butyl ethyl amn .4 , 10 eq) dissolv in a DMSO (4 L) were
heated at 100C (scre&”&%ﬁ“&?&??srﬁgg C%WXWW%($%§%E¥%§QﬂiXture was t hen

cool ed down to r.t. and poured i ®Ac/ H20. The phases were separated and
the organic 10 | ayer was dried ,@1’” anh. Na2SO4. The solids were filtered,
t he solvent was evaporated and the crude oil was purified by flash
chromat ography (silica gel, tol one 97:3). The title conpound was
obtained as a yellow oil (25 nyl| I, 24%). Conpounds 4-1-1, 4-1-2,
4-2-1, 4-2-2 and 4-2-3 were gy al ogousl'y using the 15 appropriate
am ne. The chloro-pyrimnidine internediates of exanples 4-1-1, 4-1-2, 4-2-1,
4-2- 2 and 4-2-3 were prepared using Bhe procedure set forth for

i nternedi ate 41, except that: a) 2-chloro-cycl ohexanone was used instead of
2- gh|4652 0-1 REHMEBNMR coRPslindDdf tﬂisfixﬁ@ftl)@dixt e ';;@ngeodizy ﬁagm&?ﬂ&g ﬁ)zrtthébdve 4-1-1

an -2- - - yibgnzene) , -1-2 an -2-
(2-bronD-gé%Fﬁgéﬁggg%ﬁgﬁg#ﬁ?%QSQJZgg g?-bf%pgi§-nethyl-toluene). Tabl e 4-2
Cpd. R R, Apshe apalyticaldata re tet foria i Ei ollowing Table 3-2.

Table 3-2
Cpd R R, R,-R;- Analytical Data

No.
— CF, | NMR ('H, CDCl): 8 845 (d, 1H)
21 | 2,4-bis-trifluore- | CH 3 , CDCl; , 1H),
. s-nuore : [\( 8.04/7.93 (bs/bd, 2H), 7.43 (4, 1H),
N
|
Y

0. 06
&

methylphenyl 6.69 (d, 1H), 3.67 (m, 2H), 3.21 (m,
2H), 2.28/2.11 (s/m, SH).
MS (m/z): 496 [MHJ".

10
EXAMPLE 4

Synthesis of representative compounds of structure (Ib-2)
N

/l _ (1-2)

R1 N

15 Synthesis of representative compounds of structure (4-1)
R2

)l\ P @1)

Representative compounds of this invention were prepared by the procedure set forth below
for the compounds of general formula (4-2).
All the analytical data are set forth in the following Table 4-1.

20



No. 73 4-2-1 2,4-dimethoxy- CH3 Et NVR (' H, CDCL3):
6H)3 3.45-3.30 (m 4H),
1.70-1.60 (m 5H),
4-2-2 2-met hyl

phenyl

(m 1H),
m z

3.76 1 (s,
383 MH +.

6.72 (m 1H),
2.60 (m 2H)

1.75-1.60 (m 2H),

356 MH =+,

6.51 (dd,
2.41 (s,

1H),
3H), 2.39 (s,

1.60 (m 2H),
A-_

1.32 (q,

3H),

2H),

2. 60

1.17
-4- CH3 Et NWR ('H, CDC13):
4.25 (m72 fl uoropheny
2.17 (m

S 6.47 (d,
(m 2H),
(t7 3|_|)1

1H),
2.40 (s,
0.94 (t,
S 6.87 (dd,
1H),
1H),
1.21 (t,

1.78 (m 1H),
3H),

3H). MBniz:

1H)}

Cp0.. §

4 (bdR 1H),

3.28 (m 2H

6R14E
, 2.

oTTeTITy

(d,RiH),
60 (m 2H)

Y, Tt 20,

(s, 3H, 2.37 (s, 3H

6. 44

3H),
3H). MS

2.10
1H),

3.5-3.3 (m 4H),
0.95 (t,

Ct
4. B5 (|t phe‘?‘léﬁyt'iagl atiy 2 (
2. 34

6. 98

1H)
2.26

0.p4
i [ndi

t-o

1. ,
9‘él'% 7

8
chll or o-

5

2

7 (d,
A4 (m
(t,

ng

digp

% m dlmeyg)(yS 1

e’my Et NMR
1H), 4.45 ({
2H), 1.73 (
3H). M5 m |
affinity hag

)
m
b -
5

M_LH),
rginas 2H) . 0. 90 (
"H,
1H),
2H)) ,
392 MH + 2CL
been determ ngd in

o CB)

1.7
CDC13): S

3.43 (
1.6- 1.

[ anAd 1251
AT T = By aspw j |

m 2H)
7.37 (
m  4H),
b (M
EX4

cﬁll\l'\l‘
o TtY

NMR ('H,ICD83,): 5(60m7 (B 1)), 6.44

(d, MED)] £.33(dd3 QH), MB5+(t, tH)2}

8,77 KH)6H), 73. @7(m, BHBAO (fnd

1HR, 359 (fuRH) 2358 (mp21Dg2. ]%%

WEPH) »12.13X rW) 4 (m,l2
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08 (m

(t,

ability
respecti
Hanst er

véel

EDTA 2nmiV
Pol yt ron
JA20 rot
bef ore.

addi ti on

.9,
Ovary
from conf | uent

My C]
and (
or) .
The SPA experi nment
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A=A~ oy —y g |

ﬂmﬂwlrébconbi

(ﬂQT‘@hex@B' |
T-fl asks w&

entrifuged
The pel |l et

OO\
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renbr
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anes. For
ol lected i

esuspended
been carr
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in 50nL centrif
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Nas I

hag

hontg
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MS (m/z): 368 [MH]".

Synthesis of representative compounds of structure (4-2)

R1

M

Rz\N/\

N

(4-2)

Butyl[8-(2.4-dichlorophenyl)-2-methyl-5.6,7.8-tetrahydroquinazolin-4-yl]ethylamine

Intermediate 40 (89 mg, 0.27 mmol) and butyl ethyl amine (0.4 mL, 10 eq) dissolved in anh.
DMSO (4 mL) were heated at 100°C (screw cap vial) for 4 h. The reaction mixture was then
cooled down to r.t. and poured in EtOAc/H,0. The phases were separated and the organic

10

layer was dried over anh. Na,SO,. The solids were filtered, the solvent was evaporated and

the crude oil was purified by flash chromatography (silica gel, toluene/acetone 97:3). The

title compound was obtained as a yellow oil (25 mg, 0.06 mmol, 24%).

Compounds 4-1-1, 4-1-2, 4-2-1, 4-2-2 and 4-2-3 were prepared analogously using the

15

appropriate amine. The chloro-pyrimidine intermediates of examples 4-1-1, 4-1-2, 4-2-1, 4-2-

2 and 4-2-3 were prepared using the procedure set forth for intermediate 41, except that:
a) 2-chloro-cyclohexanone was used instead of 2-chloro-pentanone, and
b) different Grignard reagents were used:

4-1-1 and 4-2-1
4-1-2 and 4-2-2

20

Table 4-2

(1-bromo-2,4-dimethoxybenzene),
(2-bromo-5-fluoro-toluene) and 4-2-3 (2-bromo-5-methyl-toluene).

Cpd.
No.

R,

R;-

R;-

Analytical Data




m xture to 1 tL of compound dilution (100% DVSO sol ution) per well. The
assay mxture 15 was prepared by m xi ng SPA buffer, WA SPA beads (2.5

mg/ m.),
CRF2 res

BSA (1 ng/nL) and nenbranes (50 and 5 tg of protein/nL for CRF1 and
pectively) and 50 pMof radioligand. The plate was incubated

overnight (>18 hrs) at roomtenperature and read with the Packard Topcount
wth a WGA- SPA 1251 counting protocol. 20 74 EXAMPLE 6 CRF functi onal

assay Co
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were sti
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20

rpoungs —of —t e TygntiTon e Chparact] —(@;qr f YD ssay
getdr piddmrger | 5 I‘eﬁ%ﬁi oty ‘f?}*@ gﬁlﬁﬁ;w iy

hul at edhawlt h CRF and tlhe receptof ag t3l7yQ§ i6A)) 383, 3@\(@ ug’,t @gi) by
g the|accumul ati oh of [cAMP. CHO tcel | § ¢hrmy ascenbiyend @ fihask were
ded wifth culture pedidmw thout {418} 1aod.6diwEensER (n2H, 26F wel |

5' 000¢/ wel |, 100 L/wel|l and incupat ed (oMdrad4dghisH). After the
pn the nmedi um was|repliaced with 100 ¢MSdf/zpASHMHEMX buf f er war nmed

Q§5mv/|21gghy1¢3mv| NAOECEi TS54rMNalll g; 5 MRHERESHCID; FdA7Caal ), [l
g/L g ﬂnor%)%gﬂ i pH /.4 additioned py | ng§/72AmBEA @&Hddd. .4 and
ant aggni st di | on iln neat DMVBD. Afit E} 3963 -hd {H)oﬁé‘? (i Hlt s of

cAWVP |cel | ul ar cont ent| was neasuf ed t H’am RPA
Al l |cubl i cations| ingludi ng but | not atents and at ent

pn at {37Cin a pI it e |i ncubat or J\Iith( H)'14_3 A 1 t(md | ution
DVBSO was added. As beflore, the pl ate!l gﬁgg ci nut es

=

UITS, bILUU III LII pEe d.LI OTT d.l 1 I (, l
453 1| Py ndi y Coudl M o ke (bdglgg?ﬁ}%ég ﬁj
al |y iimbinglat ed to|be ijncorporated by |rgf gr5§@ﬁq ejrjgl(&m;) Ego gh
D set |forth. It i$ to|be understpod tt(n,atzxi), £6MO (€ DML 2. I8N EM)]
| conbinations of parlticular and prefRerns athgmugs3weIar idae
pbove. |25 The appl | catijon of which t hil SHyes2 (th,aH),arr2gnd11)| aé
be ugsed as a basis fqr priority in|(esibctodimalll), ifbeelent

on. The clains of sugh subsequept ap@li5i tm2HpA20 myHbe directed to
re on caonbination of |features descri IMS({mh’)iﬁﬁ[MH]trhpv may take the

forns

4 0dUG R 4-GARROSI t | OH, |protesSvol Ese NMRHEDEhY 5ay (4 ol Uele|, by
xanpl ephe@lgd wi tholit lilmitation, the féqd}é)Wﬁ 7(§1’a1|%445\/@ 139/ 88095
02029 Cl ai ms| 1. |[Conpounds pf f QPRI

3
pIer s, pr70dr ugs and phar maceut i cal | y 3%}2::1,@2@:%%@}%:1, %l)(f"% %r I}gol vat es

5 NRZR3 N (CrRizZjn /|3 (1) R- N 0.94 (t, 3H).

MS (m/z): 392 [MH]" (2C1)

EXAMPLE 5

CRF Binding Activity
CREF binding affinity has been determined in vitro by the compounds’ ability to displace '*’I-
oCRF and '*I-Sauvagine for CRF1 and CRF2 SPA, respectively, from recombinant human
CRF receptors expressed in Chinese Hamster Ovary (CHO) cell membranes. For membrane
preparation, CHO cells from confluent T-flasks were collected in SPA buffer (HEPES/KOH
50mM, EDTA 2mM; MgCl, 10mM, pH 7.4.) in 50mL centrifuge tubes, homogenized with a
Polytron and centrifuged (50'000g for Smin at 4°C: Beckman centrifuge with JA20 rotor).
The pellet was resuspended, homogenized and centrifuged as before.
The SPA experiment has been carried out in Optiplate by the addition of 100 pL the reagent
mixture to 1uL of compound dilution (100% DMSO solution) per well. The assay mixture
was prepared by mixing SPA buffer, WGA SPA beads (2.5 mg/mL), BSA (1 mg/mL) and
membranes (50 and 5 pg of protein/mL for CRF1 and CRF2 respectively) and 50 pM of
radioligand.
The plate was incubated overnight (>18 hrs) at room temperature and read with the Packard
Topcount with a WGA-SPA ' counting protocol.



wherein R is aryl or heteroaryl, each of which nmay be substituted by 1 to
4 10 groups selected from halogen, Cl-C6 al kyl, Cl1-C6 al koxy, halo Cl-C6
al kyl, C2-C6 al kenyl, C2-C6 al kynyl, halo Cl-C6 al koxy, -COR4, nitro,
-NROR, 0 cyano, and a group R5; R is hydrogen, Cl-C6 al kyl, C2-C6 al kenyl,
C2-C6 al kynyl, halo d- 15 C6 alkyl, T@alo C 1-C6 al koxy, hal ogen, NROR o or
cyano; R2 is hydrogen, C3-C7 cycloal kyl, or a group R6; R3 has the sane
nmeani ngs as R2, but R2 and R3 may aﬁ% si mul t aneousl y hydrogen; or R2
and R3 together with N forma sat f unsat urat ed het erocycl e, which
20 may be substituted by 1 to 3CRFfigedengkassayr R2 and R3 together with N
forma 5-10 nenbered heteroaryl group, in which the 5-nenbered heteroaryl

group co n&@ﬂaﬁﬁl ad of lieaAT enRBEwdE LIRER AN in 8 %Lr@ﬁ&rfaaﬁasgd'qu R H&@rﬂnnaﬁﬂﬂ ehu r or

nitro U t

nitr o%n @f’ WH’ é%’ép 2{ H“‘ﬁ?&kg &ﬁégel S Wélre 3 e‘?‘e t?e@c};g?ndl he recg‘%s

subst i t ut edvaipnwag gvaipated by giepiypag th Rﬁc"i“g‘“ t“@lo kyI : CR9 or -NROR 0; R5
is a 5-6 GHOLellefomet @mflognt Teflaskvwiechresragentel with gulaire thedinmrmathoutcGht8ai N one

to three gdpuhirne@ns 96@@111 Wi Qfloowwehel(mqhswt pcEidcubyted aoerihgmr Afef e RS

groups, e'lécu%‘%g%éﬁjﬁm%& *}gﬁ ég C1gBYAS bt E&g @w Qa0 § Of OUPS
I d g
ﬁgl g%to(i 51 RPM K%Smg/llg[aléz%u £ ‘EWFCIZ y roxy

al koxy, BELIghudessxpt] 7Heddditiened lm ltmgzﬁde%Sén@d 1@(1\4))13@49(9230(1 1lp1héﬁ§‘1ta&ﬂh1§fch rray be
substitut &mt.by ih de@ BMR®. grrada®; addBiohsl ©@ihu@h ofilikaubatidnadt370C -i62a plakey| |
hal ogen, AJaRw &&i&%@i hmsyofqgomgaaﬂmon Rk SDONMEENPEeRIEN, ASke S, Byl | 40

Ri o i ndependent |

PCT/ GBO2) D2595S inegoatsd ot %Qﬁ%geﬁ aafthﬁn ?E‘X’g‘;ﬁﬁ“’%’g‘i"%‘ emﬁas m"z’““’ﬁﬁ‘.???b“smr%d

accorth ngthe dmershimmRPA 338 kikhi ch 5 R2 and R3 together with N form a sat urat ed
or unsaturated heterocycle, which may be substituted by I to 3 R7 groups;

ob F‘% a?ﬁAR%uB@&ﬁ&ﬂlefncWH{nQ bl If.&rlm@d% piedi® BliepReht B lﬁﬁt?ﬁl% ydlteﬁ;%m |t n
e e et.er | o bat om
sel ect ed fqu%m?lon are gerem 11% r%ed %{ ?eLereﬁ:cg rhtsalajg?cﬁaﬁq% %:ﬁ n%%ﬂ%ﬁ ﬂ f
specifically and md1v1dua mdlcated to be mcorporated y reference herein as though fully
20  set forth.

It is to be understood that the present invention covers all combinations of particular and
preferred groups described herein above.

25  The application of which this description and claims forms part may be used as a basis for
priority in respect of any subsequent application. The claims of such subsequent application
may be directed to any feature or combination of features described herein. They may take
the form of product, composition, process, or use claims and may include, by way of example
and without limitation, the following claims:



10 hete
5-10 ne

roaryl group contains from1l to 3 nitrogen atons and wherein

nber ed het eroaryl

may be substituted by 1 to 3 R7 groups; 3.

sai d

Conpoundswoaemesodi ng to claim 1, of general fornmula (la) MeIR3Bo2M202b (| a)

R, 15 R in which R R
Compounds,
(la-t) R N 20 in which

Compounds,

R, N 25

Compounds,

R2, R3 and X are defined as in claim1. 4.

according to claim3, of ggneral formula (la-1) NRZR3 N ||

R R, R, and R3 are defined as in claim1. 5.

R inwhich R R, R2, and MSe defined as in claiml. 6.

according to claim4,

according to claim3, of general fornmula (la-2) NRRR3 N (la-2)

in which the group NR2R3 represents a 5-6

menber ed het er ggifsduads FformulSAMRRIWAGS , steB@i0meisNgroige il phafimacedticggner al
V\%&%ﬁ&%%?g;sg{;yegﬁgg(,pzozg 77 R, N N (1.10)0 R Nin which R
R re de i i

f ormul a

o ggg

10

15

20

25

30

35

40

Ined as 1n claim1l. 8. Conpounds,

ral formula 5 RY

wherein
R

R,

R,
Rs

R2 and R3

R, and R,

Rs

Ry

N.. N Ged) N

(CH,)n

N|\

A

R(/L\N T ®
R

is aryl or heteroaryl, each of which may be substituted by 1 to 4
groups selected from:

halogen, C1-C6 alkyl, C1-C6 alkoxy, halo C1-Cé6 alkyl, C2-C6
alkenyl, C2-C6 alkynyl, halo C1-C6 alkoxy, -CORy, nitro, -NRgR,
cyano, and a group Rs;

is hydrogen, C1-C6 alkyl, C2-Cé6 alkenyl, C2-C6 alkynyl, halo C1-
C6 alkyl, halo C1-C6 alkoxy, halogen, NRyR, or cyano;

is hydrogen, C3-C7 cycloalkyl, or a group R;

has the same meanings as R,, but R, and R; may not be
simultaneously hydrogen; or

together with N form a saturated or unsaturated heterocycle, which
may be substituted by 1 to 3 R; groups; or

together with N form a 5-10 membered heteroaryl group, in which
the 5S-membered heteroaryl group contains at least one heteroatom
selected from oxygen, sulphur or nitrogen and the 6-10 membered
heteroaryl group contains from 1 to 3 nitrogen atoms and wherein
said 5-10 membered heteroaryl may be substituted by 1 to 3 R,
groups;

is a C1-C4 alkyl, -ORy or -NRyR¢;

is a 5-6 membered heterocycle, which may be saturated or may
contain one to three double bonds, and which may be substituted by
1 or more Ry groups;

is a C1-C6 alkyl that may be substituted by one or more groups
selected from: C3-C7 cycloalkyl, C1-C6 alkoxy, haloC1-C6 alkoxy,
hydroxy, haloC1-C6 alkyl,

is a group Rs, a group R, C3-C7 cycloalkyl, C1-C6 alkoxy,
hydroxy, halogen, nitro, cyano, C{(O)NRgR;o, phenyl which may be
substituted by 1 to 4 Rg groups;

is C1-C6 alkyl, halo C1-C2 alkyl, halogen, nitro, C1-C6 alkoxy or
cyano;

is hydrogen or C1-C6 alkyl;

independently from Ry, has the same meanings;

according to claim§6,



R :N) Rin which R R, and R7 are defined as in claim1. 9. Conpounds,
according to claiml1, of general forrmula (Ib) 10 NRR3 N\ (Ib) R Nin
whi ch R, Wb,02/88809R3 and X are defined as in claim1l. 10. ECompGBMGS029
according to claim9, of general formula (Ib-1) 15 NR R3 N\ (Ib-1) R -
NNinwiichR R, R2 and R3 are def¢ ned as in claim1l. 11. Conpounds,
according to claim9, of general formula (1b-2) 20 NRZR3 N\ (Ib-2) R~ N
Rin which R__Rli R2, and R3 are defined as in claim1l. 12.  Conpounds,
according to Any of clai MECHPBH BIORMN 1 wherein 25 R is Cl-C3 al kyl
group or hal o Cl -C3 al kylis gpoip. WO 02/ 088095 PCT/ GB02/ 02029 78 13.
Conmpounds, according to any of clains froml to 12, wherein Ris an aryl
groElp Sel%“f@on};{oﬁﬁ'&s, &béﬁgFW‘QQ ngh 2£chl or(ﬁ- 4- Imet hyl phenyl ,

-C 0-4- tri or one - 0- 4- met hox en :

2.4, 53 et hyRaeRyl 2. 434%5#%?;@ o pai3ied &Y BB AA Rl Ry iy 1

2- net hyl - 4- chl or ophenyl , neyssehsiitupdbyilfte 38y gaeshsfl , 2, 4 di net hoxyphenyl ,
2- met hoxy- 4- tR,jdnt R9r onet hygdepeewith N Drratshi@xyerdbeeddl heteogahng reydup, i8-which

r2"3t h?)f(ly- 4- Zhl or ophen?/l . %he?Sﬂle%&r@(?EMérﬂér?h _;?fﬂ%@améla,t leastI one heterloatom

- met hoxy- 4-i sopropyl phen = methoxy-4-trifl.uor en

2- met hoxy- 4-i sopr opyl pher‘?X ?te‘%frﬂ%toﬁ%%g}’-ﬂ@r}rlﬁ %ryﬂ‘%??éﬁgﬁ‘? mé ng) mgmberetd
2-tri¥d uor omet hyl - 4- chl orMS{SFRSFH Igroup catpipg from drte PetiQgcp REmp|and wherein
2-trifluoronethyl-4 10 nmesbtidyd-phewrmbsre@ heteriodrylimay tre tshiystitutednist hax yplRenyl |
2- br ono- 4-i sopr opyl phenylgogs;ret hyl - 6- di met hyl am nopyri di n- 3-yl,
3,5-dichloro-pyridin-2-yl, 2,6-bisnethoxy-pyridin-3-yl and 3- chloro-5
-tricloronethéll-pyridin- 14. A.co ording to any of clains

-yl . ound, c
from1 to>13, @%Roéﬁqse%fc?rﬁm&t‘b‘il'i‘)‘ﬂ‘pl’@fﬁ%%]tdéﬂﬂﬂa@ from

N7
)l\ P (2)
R; N )I(
R

15
in which R, Ry, R,, R; and X are defined as in claim 1.
4, Compounds, according to claim 3, of general formula (Ia-1)
NR,R,
NTR
)l\ P (1a-1)
R; N r|¢
20 R
in which R, R, R, and R; are defined as in claim 1.
5. Compounds, according to claim 3, of general formula (Ia-2)
NR,R,
N
)|\ (la-2)
Z
R; N
25 R
in which R, R, R,, and R; are defined as in claim 1.
6. Compounds, according to claim 4, in which the group NR;R; represents a 5-6
membered heterocycle.
30

7. Compounds, according to claim 6, of general formula



[ 7- (2, 4-di chl orophenyl ) - 2- net hyl - 6, 7- di hydr o- 5H- pyrrol o[ 2, 3-d] pyri m di n-4-y
|]-(1-ethyl- propyl)am ne;

[ 7- ( 2- br owo-04080pr opyl phenyl ) - 2- net hyl - 6, 7- di hydr o- 5H pyPCalG02/032d0] pyri m
din-4-yl]-(1- ethyl propyl)am ne; 20

[7-(2,4-Dbis-trifluoromethyl phenyl)-2-met hyl -6, 7-di hydr o- 5H pyrrol o] 2, 3-d] py
rimdin-4-yl]- (1-propyl butyl)am ne;

butyl -[7-(2, 4-di chl or ophenyl) - 2- hyI 6, 7-di hydro-5Hpyrrolo [2,3 -d]
-pyrimdin-4-yl] ethyl- am ne;

[ 7- (2- brono- 4-i sopropyl phenyl ) - 2- HEthyI 6, 7- di hydro-5H pyrrol o

[2,3-d] pyrimdin-4-yl]- 25 butyl e | am ne;

butyl -[7-(2-chloro-4 ~trifluoromej hylph nyI) i3 met hyl - 6, 7- di hydr o- 5H pyrrol o
[2,3- d]pyrimdin-4-yl]ethyl am;

[7-(2, 4-Dbi s- tr|fluoronethylphenyl) 2- hethyl 6, 7- di hydro-5H-pyrrol o

[ 2, 3-d] pyrli - t hyl e; 30

[ 7- (2-chl l(5'r"v(r5nmi‘1{]r1:"i"fal¥‘ are yﬁpfﬁény r?2 met hyl - 6, 7- di hydr o- 5H pyrrol o] 2, 3-d
] pyri m din-4- yI]cycIopropyInethylpropylanlne

[ 7- (2, 4- b.s- t Corfipoundsoameording phelaiy 6, oDgenerahfpimuda 7- di hydr o- 5H-pyrrol o 2, 3-d] py
rimdisn-4-yl]- cycl opropyl net hyl propyl am ne;

[ 7- (2- brono- 4-i sopropyl phenyl ) - 2smgt hyl - 6, 7- di hydr o- 5H pyrrol o[ 2, 3-d] pyri m
din-4-yl]- 35 cyclopropylnethylpéo&yﬂénine; cyc | opropyl net hyl

[ 7- (2, 4-di chl orophenyl ) -2-nethyl -6, 7-di hydro-5H pyrrolo [2, 3 -d]
pyrimdin-4-yl]propylam ne; 7-(2-4xdichl|orophenyl)-4-(2-ethyl-piperidin- |
-yl)-2-met hyl -6, 7-di hydr o- 5H pyr 3- d] pyrimdine; 40

7- (2, 4-di chl orophenyl ) -4-[ (2Rr 5vdi met hyl pyrrolidin-I-yl]-2-nmethyl-6,7
-di hydro-5H pyrrolo[2, 3- d]pyr|n1d|nr

7-(2,4-dichlo en h 3-t.hi azol - 2-yl -pyrazol -1-yl)-6, 7-di hydro
- 5H- pyr r oo™ &%1%‘9% Fﬁege‘t‘“ % &57‘888095 PCT/ GB02/ 02029 79

7-(2, 4-Dbi s- trlfluoronethylphenyl) 2-nmet hyl - 4- (3-t hi azol - 2-yl - pyrazol -1-yl) -
6, 7- di hyd$.0- 5Ebmpyndsphp@ing-tal¢lpyr 1, of ghneral formula (Ib)

7- (2-4 ono- 4-i sopr opyl phenyl ) - 2-met hyl -4-(3-trifl uoronet hyl -pyrazol -1-yl)-6

Rti ne; 5

2
7-di hydro-5H pyrrol o[ 2, 3-d] pyri
2, 4-di chl or ophenyl ) -4-(5-i sopr

7-(2, | ~3-trifluoronethyl-pyrazol-1-yl)-2-net
hyl - 6, 7- di hydro- 5H pyrrol o[ 2, 3-¢] pyjri m di newand
7- (2, 4-di chl orophenyl) - 4- ( 3- |sp &-trifluoromethyl- pyrazol- |
-yl)-2-nmet hyl -6, 7 dlhydro 5H- pyrrol o QZ 3-d] pyri m di ne;
7-(2,4-dichloro 3- eth | - 5- trlfl or onet hyl pyrazol - |
-yI)-2-neFﬁWPQ R h%d?@ ﬁ%??&%ﬂc 2“ -d] pyrimdine; 10
7-(2, 4- dichlorophenyl) 4- (3, 5 di net hyl pyrazol - 1-yl ) - 2- et hyl - 6, 7- di hydr o- 5H
-pyrrol of 2.3- Csﬂqﬁﬁﬁhﬂm&bﬂﬁxg td clhizh % oflgenblabfoapile (p1) - 4- (3
- di oxynet hyl - pyrazol - -yl)-2-methyl -6, 7-di hydro-5H pyrrolo
[ 2, 3-d] pyri m di ne; NR,R,
NN
)l\)\’:j (Ib-1)
~
R N N

in which R, R;, R,, and R; are defined as in claim 1.

11. Compounds, according to claim 9, of general formula (Ib-2)

NR,R,

)l\ e
s
R N

in which R, R;, R, and R; are defined as in claim 1.

12. Compounds, according to any of claims from 1 to 11, wherein
25 R, is C1-C3 alky! group or halo C1-C3 alkyl group.



7-(2,4-dichl orophenyl)-4-(3-ethyl-5-trifluoronethyl pyrazol-1-yl)-2-nethyl-6
, 7-di hydro-5H 15 pyrrol o[ 2, 3-d] pyri m di ne; 4-(4-brono-3 -nethyl-pyrazol - |
-yl) - 7- (2vo-odiogtobodr ophenyl ) - 2- met hyl -6, 7-di hydr o- 5H pyr PolraGH02/0329
-d] pyri m di ne;
4- (4-bronopyrazol -1-yl)-7-(2, 4-di chl orgophenyl ) - 2- et hyl - 6, 7- di hydr o- 5H pyrr
ol o[ 2,3- d] pyrimdine; 20
7- (2, 4-di chl orophenyl ) - 4-[ 3- (4- chl or ophenyl ) - pyrazol - 1-yl ] - 2- et hyl - 6, 7-di h
ydro-5H pyrrol o [2, 3 -d] pyrimdine; 7-(2,4-dichlorophenyl)-4-[3

- ( 2- ni t r oBhengdnpopydsazegdrding to w]ofclzmétonyl tOGZJW]@ﬁ“h?dr o-5H pyrrolo [2, 3
- d] pyri m i aryl group selected from: 2,4-dichlorophenyl, 2-chloro-4-methylphenyl, 2-chloro-4-

7-(2, 6- d'gﬁ}&g@& hiY 1. hﬁ‘y r%e't%»ﬁup%ﬁlh!hs%&@mﬁbh%ﬂz&a%{eﬂ%ﬁ%@' 21-yl)-6,7

-dih F ro
7- (2)/25r bi 'EetPiflu“r‘P 'Clﬁ | t - 42'g o FEP eyl pg/r azol -1-y
1)-6, 7-di mynmhgxyph@ml py?-methexy-¢-smiBwgppieyipheaydyi né-methoxy-4-ch oropheny’

7- (2, 4- bi @ethédyt4-¢hsroptenyly 12;5pdirmeridRy-Letiabihehyl 4 2(Betipyry 4eisaprdpylphenyyr 2z ol - 1-yl )
-6, 7-di hyﬂétﬂo@'ﬂ' trl@M{)r'thleﬂy ey B 2 Gk tR%y- 413 fo;ﬂ?lph égl 2-methoxy-4-methylphenyl,

Te 2 & vhialqme ng B @gﬁ‘“y' )7 21 emérpg yBYT 2} BihioWdmeByl. 220! - 1-y1)

-6,7-dih

7- (2,98 bi @ctbylphqnmlo dﬂ%‘t"rﬁwetbﬂéﬁmﬂ)“ﬁlﬁﬁ!{lh% romorzisgRrapyipheryly f-mstliGo| |y ) -
6, 7- di hyddimethiampppyrolie3 -y, 23, 3didhlpypyiridinel-yle ;2,6-bismethoxy-pyridin-3-yl and 3-
7-(2,4-di a{rﬁrgrsqga&@mgm%’h dhyl-yi4- (3-trifluoronethyl-(1,2,4)triazol-1-yl)-6,
7-di hydro-5H 35 pyrrolo p?g 3- dgpyri m di ne;

ool 2 Sy SReERnd el et R SRR 7 e ¢
7- di Hhdr ofr&ht cycl opent apyri mi di n- 4-yl]-propyl - ani ne;

cycl opr opML(ngtd“&lc{erhéxgzlﬁz-diemhll QT-GmmlgsH}pyﬂomhy]pyﬁmﬁm -hydr-eh@H cycl opent a
pyrim d| ropyI am ne;

Loy @P@%fv%%séw% AR o AR B

7- (2, 4- di ¢hylprepy)88YRg ) - 4- [ (2R, 5R) - 2, 5-di net hyl pyrrolidin-1-yl]-2-nethyl -
- di hyafr o- BH2, 4€byscﬂncﬂp6mmatbylphe‘myk]12nﬁ:thyl -6,7-dihydro-5H-pyrrolo[2,3-d]pyrimidin-4-yl]-
[8-(2, 4- bl Srbpyl LyiRmaeet hyl phenyl) 2-met hyl -5,6,7,8-tetrahydropyrido [2, 3-

d] pyri i f droyrimidind-yllethyl-

ULy - dfa%vl AR P 0 06 0o At 5
i di n- 4 y| 3010t hyl am ne; cycl opropyl met hyl

[8-(2, 4- d[7e(l2+bmrmp4}®ny‘m)ylﬂienﬂb Prypietly]-6,7 ﬂlfﬂdrtoeitH ~pamsodnd 2 pylinydoniginp4-3lld)

pyri sl nb]f}ylytm%g@yl am ne. 10 13. A process for the preparation of a

compound gl 51 UGl ShRTRA 2R il R RAGRS Ses t he

Eeactl on ynmldmrlelTe ylamme erein | eavi ng group, N\
[7 (2,4-bis-trifluoromethylphenyl)-2-methyl-6,7-dihydro-5H-pyrrolo[2,3-d]pyrimidin-4-yl]-
butylethylamine;

30  [7-(2-chloro-4-triflucromethylphenyl)-2-methyl-6,7-dihydro-SH-pyrrolo[2,3-d]pyrimidin-4-
yllcyclopropylmethylpropylamine;
[7-(2,4-bis-triflucromethylphenyl)-2-methyl-6,7-dihydro-5 H-pyrrolo[2,3-d]pyrimidin-4-yl]-
cyclopropylmethylpropylamine;

[7-(2-bromo-4-isopropylphenyl)-2-methyl-6,7-dihydro-5 H-pyrrolo[2,3-d]pyrimidin-4-yl]-

35  cyclopropylmethylpropylamine;
cyclopropylmethyl[7-(2,4-dichlorophenyl)-2-methyl-6,7-dihydro-5 H-pyrrolo[2,3-d]
pyrimidin-4-yl]propylamine;
7-(2,4-dichlorophenyl)-4-(2-ethyl-piperidin-1-yl)-2-methyl-6,7-dihydro-5H-pyrrolo[2,3-
d]pyrimidine;

40  7-(2,4-dichlorophenyl)-4-[(2R,5R)-2,5-dimethylpyrrolidin-1-yl]-2-methyl-6,7-dihydro-5H-
pyrrolo[2,3-d]pyrimidine;
7-(2,4-dichlorophenyl)-2-methyl-4-(3-thiazol-2-yl-pyrazol-1-y1)-6,7-dihydro-5 H-pyrrolo[2,3-
d]pyrimidine;



I\ J (1) RLNR wth the amno compound RZR3NH (I11), wherein R, R2 and
R3 are defined as in claiml, 15 followed where necessary or desired by

i sol at i onwofotokseogonpound as salt thereof. 14. A process, paxraBdiona29t o
claim 13, for preparing conmpounds of formula (lla), ."OHN r~"_ (CH)P 1)
activation N \ / /(CH)P R~ Ni Ra 7d) deprotection R~ NNRR (IV) I11l)
cyclisation (1la) 20 which are equi val ent to conpounds of forrrula (11
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R i At R I P

a suit abl prtad?.3dinynmidimeoup for the amino group, R and R, are defi ned as in
claiml, pp mﬁuansdmylpaérgl)a.@ahylaub(t%anﬂmmagylgmuﬂ 1 )2}5617-Idﬂhydﬂ'6{5mt ection

of the ana)g% i droup ; iii) cyclisation. process, according

tocl of formula ( n NH)n
R %?f)(‘ﬁb P 0T Qudoge! ﬁ@r/faé@ofzﬂg%w&y‘ BT ar e

eqw val ean‘lplﬂT@ paimigine f gidmt-@.4¢dighjorpphen)-¢-£3- xonrgpy&-értﬂgwroreqﬁm-“ si ng

t he convg&&obnybfz-mhh;rlh;ﬂdmmdyo SH-pwpolof2, 3edppmmidids; of formula (XIV) into a

| eaving g4 @y&dwhm?ﬁ&wﬁ@zmsh Bmf%&méﬁiylp?ﬁdolasyu Prfethi-v Hih ﬁ@ojéﬁi- The use

of a corrpoun gc ng Lo any of clains om1lto 12, in t e preparation

of a med? ca pr mlljse in the treatnpent of c ndlcgl ons [g
|B 2 ordlngto
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cl ai m 16, djpyrihideepr epar ati on of a nedi canment for 10 use in the treatnent

of depr es:w(pnd@mdro@ﬁwygum _dSethokhRettQyabola -APPREeURTG, AQH9ERisEg to cl ai m 16,
in the pr@;}% di canent for wuse in the treatnent of |IBS
(irritabl g %TE

conpound 4cHf iflﬂfj’pf’%‘yi GYSK 8?‘9 % e ﬁ’?\g’}"nf‘felfh(?f pﬁzgrldflgg'g’é ﬁk ? ﬁg‘y&’)l" eAf rlrg néL gbf A
condi 13 onpyrrebal?.3t4dmdTiBydIGRE (corti cotropi n-rel easing factor). 20. A conpound
accor di ng4{ebromai3rmdRyl-piarolusg)-7-(2,4-dichlbroplenpip-dimettiyl-dFpliledsi-Tk and anxi ety.
20 pyrrolo[2,3-d]pyrimidine;
4-(4-bromopyrazol-1-y1)-7-(2,4-dichlorophenyl)-2-methyl-6,7-dihydro-5 H-pyrrolo[2,3-
dlpyrimidine;

20  7-(2,4-dichlorophenyl)-4-[3-(4-chlorophenyl)-pyrazol-1-yl]-2-methyl-6,7-dihydro-5H-
pyrrolo[2,3-d]pyrimidine;
7-(2,4-dichlorophenyl)-4-[3-(2-nitrophenyl)-pyrazol-1-y1]-2-methyl-6,7-dihydro-5 H-
pyrrolo[2,3-d]pyrimidine;
7-(2,6-dimethoxy-pyridin-3-yl)-2-methyl-4-(3-thiazol-2-yl-pyrazol-1-yl)-6,7-dihydro-5SH-

25  pyrrolo[(2,3-d)]pyrimidine;
7-(2,4-bis-trifluoromethyl-phenyl)-2-methyl-4-(3-morpholyn-4-yl-pyrazol-1-yl)-6,7-dihydro--
5H-pyrrolo[(2,3-d)]pyrimidine;
7-(2,4-bis-trifluoromethyl-phenyl)-2-methyl-4-(3-pyridin-3-yl-pyrazol-1-y1)-6,7-dihydro-5H-
pyrrolo[(2,3-d)]pyrimidine;

30  7-(2,4-bis-trifluoromethyl-phenyl)-2-methyl-4-(3-pyrazin-2-yl-pyrazol-1-y1)-6,7-dihydro-5H-
pyrrolo[(2,3-d)]pyrimidine;
7-(2,4-bis-trifluoromethyl-phenyl)-2-methyl-4-(3-oxalol-5-yl-pyrazol-1-yl)-6,7-dihydro-5H-
pyrrolo[(2,3-d)]pyrimidine;
7-(2,4-dichlorophenyl-2-methyl-4-(3-trifluoromethyl-(1,2,4)triazol-1-y1)-6,7-dihydro-5H-

35  pyrrolo(2,3-d)pyrimidine;
butyl-[7-(2,4-dichlorophenyl)-2-methyl-6,7-dihydro-5H-cyclopentapyrimidin-4-yl}-ethyl-
amine;
cyclopropylmethyl[7-(2,4-dimethoxyphenyl)-2-methyl-6,7-dihydro-5H-cyclopentapyrimidin-
4-yl]-propyl-amine;

40  cyclopropylmethyl[7-(2,4-dichlorophenyl)-2-methyl-6,7-dihydro-5H-cyclopentapyrimidin-4-
yl]-propylamine;
7-(2,4-dichlorophenyl)-4-[(2R,5R)-2,5-dimethylpyrrolidin-1-yl]-2-methyl-6,7-dihydro-5 H-
cyclopentapyrimidine;



21. A conpound according to claim19, for use in the treatnment of |BS
(irritable bowel disease) and IBD (inflammtory bowel disease). 22. A

phar maceuwwDaalosswesrposi t i on conpri sing a conpound accor di n@CraGrp2e2d cl ai ns
25 from1 to 12, in adm xture with one or nore physiologically acceptable
carriers or excipients. 23. A nmethodggfor the treatnment of a mammal,

I ncluding man, in particular in the treat ment of conditions mediated by

CRF(cortlcotro |n rel easi ct rts IS of an

ef f ect i ve/-Ebtifklogp %YQ‘ér[ﬁg%rﬁ%asc‘g %}Yl tﬁlméiﬁwgfmeg}fnggtzs&“t% 30 12.
24. A net¢yolperdapyomidiineg to claim 23, in the treatment of depressi on and
anxi ety,  CONpP8L(4ibas- tﬁﬂﬁ@rﬁh&hﬂﬁlﬁdn?lbl&@:ﬁet}@méﬁfﬁ&e&ihyéroaymimfﬁ,}of a conpound
accor di ng{é]g?ﬁra%_p 1]((1: ?d‘;ﬁbuty g;rgl],g 35 25. A nethod, according to claim 23,

oo TERF Y e Jrnrah D me RS PPl eha 1 R bR AL oY

conmpound ¢bdeniseng to any of clainms 1 to 12.
cyclopropylmethyl[8-(2,4-dichlorophenyl)-2-methyl-5,6,7,8-tetrahydropyrido[2,3-d]

pyrimidin-4-yl]propylamine.

10 13. A process for the preparation of a compound of formula (I) as claimed in claim 1,
which comprises the reaction of a compound of formula (II), wherein L is a leaving group,

(CH

Nl ~
R1)\N/ ) an

with the amino compound RyR3NH (III), wherein R, R, and R; are defined as in claim 1,
15  followed where necessary or desired by isolation of the compound as salt thereof.

14. A process, according to claim 13, for preparing compounds of formula (Ila),

_OH
NT N (CH2)p i) activation NN

| Phubeten N
. )\N/ ca ] ' )\N/ N (CHp

1 T i) deprotection R;
R |

iii} cyclisation
) (lla)

20  which are equivalent to compounds of formula (I) wherein X is nitrogen, comprising the
following steps:
i) activation of the hydroxy group of compounds of formula (IV), wherein p is 1 or 2,
Ra is a suitable protecting group for the amino group, R and R, are defined as in
claim 1, by conversion into a suitable leaving group;
25 i) deprotection of the amino protecting group ;
iii) cyclisation.

15. A process, according to claim 13, for preparing compounds of formula (IIb),
H

NT {CH,n N (GHn

(XIV) (ilb)
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which are equivalent to compounds of formula (I) in which X is carbon, comprising the
conversion of the hydroxy group of compounds of formula (XIV) into a leaving group,
wherein R and R, are defined as in claim 1.

16. The use of a compound according to any of claims from 1 to 12, in the preparation of
a medicament for use in the treatment of conditions mediated by CRF (corticotropin-
releasing factor).

17. The use of a compound according to claim 16, in the preparation of a medicament for
use in the treatment of depression and anxiety.

18. The use of a compound according to claim 16, in the preparation of a medicament for
use in the treatment of IBS (irritable bowel disease) and IBD (inflammatory bowel disease).

19. A compound according to any of claims 1 to 12, for use in the treatment of
conditions mediated by CRF (corticotropin-releasing factor).

20. A compound according to claim 19, for use in the treatment of depression and
anxiety.
21. A compound according to claim 19, for use in the treatment of IBS (irritable bowel

disease) and IBD (inflammatory bowel disease).

22. A pharmaceutical composition comprising a compound according to any of claims
from 1 to 12, in admixture with one or more physiologically acceptable carriers or excipients.

23. A method for the treatment of a mammal, including man, in particular in the
treatment of conditions mediated by CRF (corticotropin-releasing factor), comprising
administration of an effective amount of a compound according to any of claims from 1 to
12.

24, A method, according to claim 23, in the treatment of depression and anxiety,
comprising administration of an effective amount of a compound according to any of claims
1to12.

25. A method, according to claim 23, in the treatment of IBS (irritable bowel disease)
and IBD (inflammatory bowel disease), comprising administration of an effective amount of
a compound according to any of claims 1 to 12.



