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wherein Y may be CR29; V may be nitrogen, Z may be carbon, R3 may correspond to an
amine derivative and R4 may be taken together with R29 to form a 5-membered ring and 1s -
35 CH(R28) when R29 is-CH(R30). There are no specific disclosures of compounds

corresponding to this definition.
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Nﬁggﬁer é]aoup'sz)\ﬂ'e the meanings as dcﬁned

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

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
provides other related advantages.

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

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

NR,R,
Rd
I ~ {CH,)n
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R; N (1)
R
wherein
R 1s aryl or heteroaryl, each of which may be substituted by 1 to 4

groups selected from:



R Ni / |I~) R30 wherein R is aryl or heteroaryl, each of which may be
substituted by | to 4 groups selected from 1 3 JUN 2006 WO 037 GORM12806
PCT/ EPO2/ 07865 3 hal ogen, O -C6 al kyl, Cl1-C6 al koxy, halo Cl-C6 al kyl,
C2-C6 awkeawbgH2-C6 al kynyl, halo O -C6 al koxy, -C(O R5PCHIEPAZ)7865 NROR7,
cyano, and a group R3; R is hydrogen3 C 1-C6 al kyl, C2-C6 al kenyl, C2-C6
al kynyl, halo C 1- 5 C6 alkyl, halo C 1-C6 al koxy haI ogen, NRoR7 or cyano;
R2 is hydrogen, C3-C7 cybdlegshk§Gi-Coorlky, @rlcﬁﬁ)aﬁgx% TRlp (C4-Gegaliorl, C2-C6 '
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menber ed” het er ocycl e, whixg n@yangeandgtgp I@ut ed by 1to 3 RO ggr oups 10 R4
i s hydrogen, Cl1-C6 al kyl al.k 5 1.8
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may 15 contRjn one to tiamgaoghnumemwdﬂkylmdgwwpdh may be substituted by

1 or more R'pgroups; R9 15%3ac7€eyuoa 1,8 &tbug Rabr MBY be substituted by one
or nore dgrou

| ected fr ?f I C6. al kgx hIoClCG
al koxy, hydgbwslghal oC 'PECET “f‘k °%¥§£8%e¥%eredq‘“e‘°°¥§ ichaal Y¥cl oal kyl
d-06 alkyl, C1-C6 al koxSPbS‘HﬁtF‘bbY b&Qqu% C2- C6 aI kenyl, C2-C6 al kynyl,
hal al0C1- C6 aRkoxy hydr shydrogeal Gir€16,alkyl, ﬂlalogenayaanIG(?G)lNRBR? phenyl whi ch
may be subsmtut ed by 1,Staq;14cﬂlk)gr_@m%r_ﬁ{6ms C3-C7 cycloal kyl, d-C6

al kyl, al koxy, hal Q @ Y 5 -C6 al kenyl, C2-C6 al kynyl,
hal o Cl- C6 aF?(oxy, hydr hydro%en()?léi nllqtgro cyano, or C(O)NR6R7 Xis

carbon or ni Rrogen; 'n |§¥€5‘i”2g°“3’(§ Acq(ba Ydition salts of the free base
.no conpouRgds of the pisesé&tmembesedt haerormgle, lydhichpmep de edtutagednetayds wel |

nowsg in the art, and Wab’onth@n é&rtmeefddaek%ﬂ@nmﬂ vtileh ma\BedABdtiGutedBl dS.
Suitabl e organic acids i PGl Male ! WB%@J malic, fumaric, benzoic, ascorbic,

succi ni c, nmet hanesul f onj c, sUIf acetic, oxalic, ropi oni c,
tartaric, saB? cylic, ci t1[s|aCCP—C6 alky? that mayr\)e substltutecli %y one OF more groups

selected from: C3-C7 cycloalkyl, Ci-C6 alkoxy, haloC1-C6 alkoxy,
hydroxy, haloC1-C6 alkyl;

20 Ro is a group Rg, C3-C7 cycloalkyl, C1-C6 alkyl, C1-C6 alkoxy, halo
C1-C6 alkyl, C2-C6 alkenyl, C2-C6 alkynyl, halo CI1-Cé6 alkoxy,
hydroxy, halogen, I{itro, cyano, C(O)NRgR,, phenyl which may be
substituted by 1 to 4 R;, groups;

Ry is C3-C7 cycloalkyl, C1-C6 alkyl, C1-C6 alkoxy, halo C1-C6 alkyl,

25 C2-C6 alkenyl, C2-C6 alkynyl, halo C1-C6 alkoxy, hydroxy,
halogen, nitro, cyano, or C(O)NRgR;;
is carbon or nitrogen;

n 1slor2.

30  Acid addition salts of the free base amino compounds of the present invention may be
prepared by methods well known in the art, and may be formed from organic and inorganic
acids. Suitable organic acids include maleic, malic, fumaric, benzoic, ascorbic, succinic,
methanesulfonic, p-toluensulfonic, acetic, oxalic, propionic, tartaric, salicylic, citric,
gluconic, lactic, mandelic, cinnamic, aspartic, stearic, palmitic, glycolic, glutamic, and

35  benzenesulfonic acids. Suitable inorganic acids include hydrochloric, hydrobromic, sulfuric,
phosphoric, and nitric acids. Thus, the term "pharmaceutically acceptable salt" of structure
(D is intended to encompass any and all acceptable salt forms.

The solvates may, for example, be hydrates.

40
References hereinafter to a compound according to the invention include both compounds of
formula (I) and their pharmaceutically acceptable acid addition salts together with
pharmaceutically acceptable solvates.
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i sobut yl tert ex The term C3-C7 cy cIoaIk | group
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25 cyél ohfypltoyép;tyly\hhnllceunsmataalrc@{bbdlkgly(ﬁiodmile lcydispenteaylucie coslchaapemtaaayle and
cycl ohexeqyl , and the |ike. The term hal ogen refers to a fluorine,
chlorine, bromne or iodine atom 30 The termhalo CL-C6 al kyl, or halo
Cl-C2 al k'i{ means an al k?/ roup having one or nore carbon atons and
wher ei n athetershalegar reisry rige.chiorige, %@mla%@rdow@ #oMal ogen such as for
Qarrple a trifluoromethyl group and the like. The term C2-C6 al kenyl

d
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exanpl e,
P example a trifluoromethyl group and the like.

The term C2-C6 alkenyl defines straight or branched chain hydrocarbon radicals containing

35  one or more double bond and having from 2 to 6 carbon atoms such as, for example, ethenyl,
2-propenyl, 3-butenyl, 2-butenyl, 2-pentenyl, 3-pentenyl, 3-methyl-2-butenyl or 3-hexenyl
and the like.

The term C1-C6 alkoxy group may be a linear or a branched chain alkoxy group, for example
40  methoxy, ethoxy, propoxy, prop-2-oxy, butoxy, but-2-oxy or methylprop-2-oxy and the like.

The term halo C1-C6 alkoxy group may be a C1-C6 alkoxy group as defined before
substituted with at least one halogen, preferably fluorine, such as OCHF,, or OCF 3



2- propenyl, 3-butenyl, 2-butenyl, 2-pentenyl, 3-pentenyl,
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het er oar él:trggﬁaﬂ_ eger%torﬁgqagtﬁg}é‘%aonlwgu égﬁs'lzégdmcfu'dfﬁﬂ th cfﬁchﬁn%ﬁ@%fch Gnyzéf

het er oar fso 1 ncl e mted
t 0) nor pHsI Foeys eteﬁﬂﬂ"‘riﬁ i Fi gyt W pe ‘crffc}lc I(andnﬁ)’%herjt oi nyl ,

val er ol abé¢temwiclic aes- ammheteog@g@langqy e %@F‘Feéh‘f}ﬂraﬂbﬁ‘f“ﬁ?ﬂﬂ"m ‘E”ef‘%’%?ﬁ‘yﬁ?'&pyr anyl ,
t et r ahy dgeRidchdésnyciudt eteteadiyyls @pydefineddiaboe, Thuet inadddiroot toi vhanyphtc
tet rzﬁ:ydmwa Bylrs%éay!;bové eﬁertakeyélfes)lahéahmmhen(ﬂm ateChdtaiididoion inapptotKyl, C

tﬁg;:]s yglgB %%Q I 'ﬁ’ér an;}?ﬂéﬂggoe.@er aAe"r-“fK hp%ﬁ’mﬂ}? %‘?{ﬁ&‘aéarﬁy1”%q§?§%ﬁdoxgégﬁr ocycl e

cyclic
ring whi tdtrahwirefirandr s Aetahydreryranyhs at GFaydeprard 3¥]omatt?%‘ ‘? ’ﬁ
c ont ai ns tduaBydréthiophefylh efe@atydtotnepyrangle pematedtopyrimainyt t @@ahﬁxdmﬁwhemd gen,

ygen a%aﬁ}ﬂr&tH{o yra@dnWRn&eLn the nitrogen and sul fur heteroatons may be
al l'y oxidi zed and the nitrogen 35 heteroatom may be optionally

uat (Ir)]nl zed. Heterocycles include heteroaryls as  defi
a The term 5-6 me%bered heterocycle means, accox%{ng to the above %ef nition, a 5-6

monocyclic heterocyclic 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 nitrogen and sulfur heteroatoms may be optionally oxidized, and the nitrogen
35  heteroatom may be optionally quaternized. Heterocycles include heteroaryls as defined
above. The heterocycle may be attached via any heteroatom or carbon atom. Thus, the term
include (but are not limited to) morpholinyl, pyridinyl, pyrazinyl, pyrazolyl, thiazolyl,
triazolyl, imidazolyl, oxadiazolyl, oxazolyl, pyrrolidinonyl, pyrrolidinyl, piperidinyl,
hydantoinyl, valerolactamyl, oxiranyl, oxetanyl, tetrahydrofuranyl, tetrahydropyranyl,
40  tetrahydropyridinyl, tetrahydroprimidinyl, tetrahydrothiophenyl, tetrahydrothiopyranyl,
tetrahydropyrimidiny}, tetrahydrothiophenyl, tetrahydrothiopyranyl, and the like.

Representative compounds of this invention include the following structure (Ia) and (Ib)



above. The heterocycle nmay be attached via any heteroatom or carbon atom

Thus, the term include (but are not linted to) norpholinyl, pygiJdNrfs,

pyrazi ny lyl, thiazolyl, triazolyl, imdazolyl, o i o

oxazol yl W%@rﬂ?og f|}di nonyl, pyrrolidinylg piperidinyl, hydaﬁ?@#ﬁ@%%&

val erol actanyl, oxiranyl, oxetanyl, tetrahydrofuranyl, tetrahydropyranyl,

40 tetrahydropyridinyl, tetralyseropri mdi nyl yRgetrahydr ot hi ophenyl,

t et rahydrot hi opyranyl, tekr dropyri m @jin et r ahydr ot hi ophenyl ,

t et r ahydr ot hi opyranyl, and tlhe e conmpounds of this

invention include the foll, 1 aped (Ib) 1 3 JUN 2.006 WO

03/ 008412 PCT/ EP02/ 07865 6 NR, RINR R R R RNi R NR (la) (Ib) In

one preferred enbodinment in which nis 1, accord'fng to the definition of .

t he conpounds of fornula (1) @pove, the CRF rgceptor antagonists of this

i nvention have structure (la), and, 5 when nis 2, then the CRF receptor

antagonists of this invention have structure (lIb), wherein R R, R2 and .

R3 are défPRfeRIe geda%]?Pélfmqﬂ&F’t‘ﬁlé‘f?h??plPé@@Fﬁ"é&tP\(ﬂée %%‘Hﬁ’@ﬁﬁ the gpmpeynds ofhyent i on

i ncl ude dompbudiisbot, e fdFaiecdptar rantagorfisty of this wivklenll@viRBtrucnde KHB),tandiet her

\t/)vi t 2 5 f avhigh @ 152 ifleBEDRFaEcePRE BritdgNEstd &rtgg a?pmidgmac@srg@wr@@b)bewas?i t ut ed

y 1to ; roups are defined as above. pendi ng upon

the choi ciéﬁlﬁgb%g%iﬁgmggwggéﬁvgr ant agoni sts of this invention include 15

conpounds of formula (Ha) and (lib), in which the group NR2R3 represents a

5- 6 menb&ueber repsesentatyeciompogids pthisthvephomaglugecompsyngdstaigengrdd jormutadDD3 R

groups. WMREZRBhNRRR, R R R Ni R N R (lla) (II'b) 20 In particular
mpegnds of formula (Ma) and (M) are included RB Re NNNNR R4 R N

::ié? I’ nsd NBIéR]aBRq g;{ (1 lzlstggetl'gelr leiRl)lean\AQIS(}l}h nBtJ{rhbeI?e(la ﬂgerlc?gycng \é?ou%,hvevhiggénrlxly%%s as

substituted by 1 to 3 Ry, groups; such R, groups are defined as above.

Depending upon the choice of X, the CRF receptor antagonists of this invention include
15  compounds of formula (Ia) and (IIb), in which the group NR;R; represents a 5-6 membered
heterocyclic group, which may be substituted by 1 to 3 Rg groups.

NR;R,

(la) (ib)

20  In particular compounds of formula (Illa) and (IIIb) are included
/ R / R
N 8 @N— 8
s N
. fﬁ@
= =
N N R; N T
R
(a) (llib)
in which R, R and Rg have the meanings as defined before.

25

Examples of such compounds are reported in the Experimental Part.



Exanpl es of such conmpounds are reported in the Experinental Part. 1 3 JUN
2006 WD 03/ 008412 PCT/ EP02/ 07865 7 Eveh nore preferred enbodi Fggh 006f t he
i nvention include, but are not limted to, conpounds of the fo La (1)
(la)y, (WO3QOB413), (11b), (Ma), (I11h): wherein: 5 R, |§C61Epé§[°[é$kyl gr oup
or halo C1-C3 al kyl group, preferably methyl or trifluoromethyl; R4 is
hydrogen; and R is an ar roup selected from di chl orop. nI,

2- chl or Gvem mrhwrffﬁ@?ﬁuem%zdlmew ool %& IR oPE e hélﬂt E MG RGN,

2- chl or Godpsmthentypioenyik (1),21a), (Bt ErpEltHy(IFIEYD): 2. 4- 10 di met hyl phenyl

2- met hyl sdztpet hoxyphenyl , 2-net hyl - 4-chl orophenyl, 2-nethyl -
trifluoronethyl, 2,4- dinethoxyphenyl 2- nethoxy 4-trifluoronethyl phenyl, 2-
met hoxy- 4- chlorop

nmet hoxy o] .
2. 5- 8i met hoRy- 4- kg éﬂiﬁén%}?”l’ % iels h€L§5 RRED &Fd“Bw nferably methyl o
g rre: ony j-mﬂmdnb?mkggne; hyIZpPe_n%/: 2- rre: Eory44- h: soprﬁpyl Iohegylél, L e
- met hoxy- 4-p18d m e\ rifluoromethy chl or opheny
trifluoromet b h geqéc{etj%)&g”?ﬁ Wéhtﬁoﬂﬁ%ﬁy bRRIBAY4-methylphenyl, 2-
2trif|uoror$snyr| gmu% IS ' N
2- et hy| romfglyé,hl 2 @XW-4 E&/QAHX en 1 ?9%%%13&%3%&'1 2 4

4- mdohy| - 6 ommghﬂyheam ndmgthy Hf-methogypheryls W@KY‘&*@‘WP‘FBY% Lmethyl-4 6.
bi smet hoxy- pyflidtbieByly| Badindtivhypienyl5- t 2-methony-éimifluvyimetipiphdnyi- 2-31 . 20
Preferred corrgﬁ(;*gg zﬁﬁ&ﬁ%@lng ﬁ\&h&)@@l élﬂélr@ﬁeﬁﬂn B5-8imethox (-4 chtolvipRerdyl, i

f 1 uor onet hyl I ’
- y:J) 2, 3- d|y - 50;6' 68 1 B'x]e{ﬁoxy{—ﬁ) uoyémeqyﬁﬁégyl 2-methoxy-4

- (2, 4-bi s- tIBQPNRYtPIhG}Wét -)me.tl'ma;éﬁsmt ylhy’2|-tn&1u?r§methyl-4 -chlorophenyl, 2,4-
t hi @zol - 2- yikifipyre@etyiphenyl, ) - 22-&iftliokynahtind-4-rpéthydghend) o[ 2-Biflyprepethi-he; 25
3- et hyl - 4- [IQ H@&Pﬁ’ ny B- Q-%r&nkﬂ-@ls@tgmgylﬁﬁenpb{r 24@thyll-4-cyanophenyl, 2-chloro-4-
CI IOz J

-yl)-2,3-dih I 2,6-

4-[ 6- met hyl - 4’3‘(‘? ?"ﬁ'f 9? yl - pyrazo in-d5i1ds anfmljﬁﬁ{dm =

~yly-2, 3-di h\wmshqupjwi'f‘é%[dzd CRIPSyY g igromey-pyidin-2-y

tr |quoronethyI benzonitrile;

6- ”?Hﬁ Pk&&%d@&ﬁﬂmhmﬁm&ﬁﬂmgu?mﬁﬁﬁhtﬁxympﬁgnyl) 4-(3-thiazol -2-yl-pyrazol -1
-yl -2 3P fab sl pyrazol-1-y1)-2,3-dihydro- 1 H-

1-(2, 4- 1g§€bﬂtPMﬂﬁ&n&khﬁm&ﬁﬂgﬁyg?ﬁ7 %ethyl nﬁg%Tthlaéél 2- JI pyrazol - 1-yl)
-1, 2, 3, 4pyrf°éq?aw i8> 1, 8] napht hyri d .

1- (4 met héx4r-b-trduongmethylehery)): mﬁ@tf‘rﬂzﬁ 9!?‘3%%* ey 7ap - LYR Py aTs)

-yl) - 2, 3pgidy{dpadigyridinepyr r ol of 2, 3- b] pyri di ne 35

1-(2 % bhzneh{y!jll me&gfé [ihiRBEDYILpyrBolBy I |3-dihydBo-tlppholo 23-Mpyridipyr azol - |
-yl)- lgl FP??E" yrrolo[2 3 -b] pyridine

1- (2, 4-birs-'1 dFonet h | - phen r I razol -1 -yl)
-2, 3. nyde eI BB ol BTy b d e A r B P o 0

- (2, 4- bi siftuotorfethybbeyaertitnid; - phenyl ) - 6- net hyl - 2, 3- di hydr o- IH-

( ’ 6-methyl-1-(2-methyl-4-trifluoromethoxy-phenyl)-4- -(3- thlazol 2-yl- pyrazol 1-yl)-2,3-

30 dihydro-1H-pyrrolo[2,3-b]pyridine;
1-(2,4-bis-trifluoromethyl-phenyl)-7-methyl-5-(3 -thiazol-2-yl-pyrazol-1-yl)-1,2,3 4-
tetrahydro-{1,8]naphthyridine;
1 -(4-methoxy-2-methyl-phenyl)-6-methyl-4-(3 -thiazol-2-yl-pyrazol-1-yl)-2,3-dihydro-1H-
pyrrolo[2,3-b]pyridine

35  1-(2,4-bis-trifluoromethyl-phenyl)-6-methyl-4-(3-morphol in-4-yl-pyrazol-1-yl)-2,3-dihydro-
1 H-pyrrolo[2,3-b]pyridine
1 -(2,4-bis-triﬂuoromcthyl—phenyl)-6-methyl—4-(3-pyridin-2-yl-pyrazol- 1-y1)-2,3-dihydro-1H-
pyrrolo[2,3-b]pyridine
4-[1,3'Ibipyrazolyl-1'-yl-1-(2,4-bis-tri fluoromethyl-phenyl)-6-methyl-2,3-dihydro-1H-

40  pyrrolo[2,3-b]pyridine.

In general, the compounds of structure (I) may be made according to the organic synthesis
techniques known to those skilled in this field, as well as by the representative methods set

forth in the Examples.
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40 pyrrolo[2,3-b] pyridine. In general, the conpounds of structure (l) may
be made according to the organic synthesis techni ques known to.lggpﬁez 06
skilled in this field, as well as by the representative nethods ) gort'h
i'n the EXEhPYWEH245 1 3 JUN 200b WO 03/ 008412 PCT/ EP02/ 078S/ERIZ0GM3pounds
of formula (1), and salts and sol vates thereof, may be prepared by the
general nethods qutlined hereinafter. In the_ follown %escrhi pt ie&g, t he
gr oups RCompourds of garmuta,(1), prd saliggind gelvatgsgthersgf, mpgy pe prepared by th ggngial” ¢ g
meani ngs nashods ewtlinegdsheyeivkdter. e thef foHowingrdengriptéonp the greipmiR, Ri(R) RurfeBs

ot her wi 3 RSRARER, Ryo, R, ,C@ﬂ&?ﬁ%ﬁ@ ;}ﬁfmé‘;ﬂiﬁgyhsaT@Ha&Ssl{]rﬂyﬁxhg fﬁDWNRZ Rgﬁi&t;zfés .
prepare rdi owi ng Schene 1: chene a
R4 CO2E f‘g’%ﬁ%(ﬁl‘ﬁgs{%ﬁhi sfs%'[elf' R NL(II) (111) C NRR3 NRR3 NR2R3 : 22b0
:220MRHONL e NL d RL NL (V1) (V) ( f NR2R3 NR2R3 NR2R3 R4 OH g R4
L OPg h RoRgourds df forfyla NIIp) Rakipe, converfiently| prepargd xgeordig to thaRfREWNR2R3 ~OH
RA 1 R,Gcherl: R NRR NNH R (lla) (X)

Scheme 1
L NR,R, NR,R,
R CO,E a Ry~ A\ COE b Ro A
X S P — o Y
RN RYNTTL RN L
1)) (M)
C
(_ NR,R, NR,R, NRR,
R‘;(j\/(\CHO R, |\ OMe R, |\ CHO
I p e < P
RN L e RYNTL d RONTUL
(vih) (Vi) (V)
f
NR2R3 NRzRa NR2R3
R A OH g R, A oPg R, o~ oPg
| P — P P
R7ONTL Ry NTL Ry N NH
R
(Vi) (IX) (X)
l |
NRR, NR,R,
R A | R N~
» —~ 2
RN N Ry”"N"TNH
R
(1a) (X1)
10  in which
step a stands for conversion of the leaving group L, selected in a group
consisting from: halogen or reactive residue of sulphonic acid (e.g.
mesylate, tosylate), preferably chloride, in the amino group of compounds -
15 (1), by reaction with the suitable amine NR;R; in basic conditions;
step b stands for reduction of the ester group with a suitable reducing agent
(such as DIBAI-H) to hydroxy group of compounds (IV);
step ¢ stands for oxidation of the hydroxy group with a suitable oxidising agent

(such as Dess-Martin periodinane) to aldehyde group of compound (V);



10 in which step a stands for conversion of the | eaving group L, se| @clg@d
in a group consisting from hal ogen or reactive residue of sul ph g i

(e.qg. | ate, tosylate), preferably chloride, in the i of
corrpoun&é,0 30984121 | ) " by reacti on with the suitable ani nem%(’r?d asi ¢

conditions; step b stands for reductl on of the ester group with a suitable
reduci ng agent . (such as_DLBAI fo&ﬁ gjxg!dwt( V); step
c stands for 8% dat |58H§%ff°r %Wé’a%ol;pdogtﬁ)e m(e é:%o ﬁé%n%t}; g l :kal ng agent
(such as Dess- Marti rregstien mdhﬁwl)wpemaw f@‘?"&ﬂ?)“% eng ?-fﬁ%u%d’ ¢ 3/)

JUN 2006 WO 03/ 0084k2cREJALBORAH&BO5 9 step d stands for formation of the

al dehyde grq HgﬁfOf cq @9§ﬁ¢&dﬁé{ldn)ofbr{em 'Eﬂeggroﬁ;eﬁﬁﬁ b @itdble fedieingspalt
t s

di_t h d hydrol
(SteB ) stop o1 ditit % SyoRaftaf i e AR AU AT

ehyd gﬂ g Q % sui tabl e
reduci ng agetp s 5 (StADES éi%' ?Q&B‘H?I!)’“t" AL 6‘?"’ PR 1) ;
step g stands for cogiw(ﬁ”lcmnpmdim)(wma@%9sg'?'c§1!?ptﬂ¢fﬂfthﬁ5’ bt abl e
protecting dsgerq,up ofstﬁqmﬁaguaﬁvadd X)dtfoH O caBIRPBSith thersuitdble arhiok RIEhy| si 1yl ) ;

step h stands f.or asi ‘fﬁ'akor ok e&g&%ﬁ&qemlogwgb& E}way&rlax)tz E}%u?Hf tfpofnddM ne

RN112; step“i 'st an ection reaction fo give the hydroxy group
of d@rrpounds 10 (XI)x step I stands for intranol ecul ar cyclisation by
heating af t estepdonver sinds fayf intréTeoledwlad reysiisatigrobip hesting aHgTotmuasIep then
suitabl e | eaving gropp rc(,@g;e(knpaa cofpotindd&XNbiyi a fetehle denvingtgnoupBisvrhaasd PPh3)

to give the final cog ol with epf LR P¥a,) ¥eiVe the ATRAPELMPousds f or mul a
(I'Ta) may be conveni ent l%}epar ed accor di ng to the follow ng Schene 2: .
Scheme 2 N RPR3 NR 2R 3NR2R3R Ha R L b :2rL' (XIIl) R L OV
( [15C NRR3I NRRRENR2 RB R @ R ~N' d R4/ YNHZ N(XIV) RNLRI N

RH R (J\it@l'-)lat(v&y) compounds of formula (Ha) may be conveniently prepared according to the

following Scheme 2:
Scheme 2
NR,R, NR,R, NRzR
R, a'
RYNTTL
(V) (X”)
Cl
NR,R NR,R ' NR,R
R,l\ B e' R4|\ - d R,,l\ NH,
RN RN N RNL (XIV)
( (lla) (XV)
20
in which
step a’ stands for conversion of the hydroxy group in a suitable leaving group L’
of compounds (XI), which, independently from L, has the same
25 definition (e.g mesylate, by reaction with MsCl in Et;N);
step b’ stands for conversion of L’ in the cyano derivative of compounds (XIII)
by reaction with, e.g. KCN in an aprotic dipolar solvent, like DMF;
step ¢’ stands for reduction of the cyano group with a suitable reducing agent
agent (such as BH;-THF) to the amino group of compound (XIV);
30 step d’ stands for intramolecular cyclisation of compounds (XIV) by heating in a
suitable solvent (such as NMP) at high temperature;
step €’ stands for reduction of the aldehyde group with a suitable reducing agent
(such as NaBH,) to hydroxy group of compounds (VII);
step f° corresponds to previous step h.

35



20 in which step a' stands for conversion of the hydroxy group in '
suitabl e | eavi ng group L' of compounds (XII1), which, i ndependerfthJUN {186 L,

has the ,2definition (e.g mesylate, by reaction wit Et 3N) ;
step b’ standQs 8r conversion of L’ i not he cyano derivati v@%gcodrzgkaund
(XII'1) by reaction with, e.g. KCN in an aprotic dipolar solvent, |ike DVF;

step ¢ anend r £8 @g‘éhgﬂﬂ% U CorGUARR OB OB bl WML 61 00

agent aggrrﬁpo'(lsuc e am Ao group o ound ;30
step d' Bamefsdf or | nt ranol ecul ar cyclisation of corrpounds (X V) by heating
in a suiScedmes3 sol vent (such as NWP) at high tenperature; step e’ stands

for reduction oRA,he al dehyde gr oyRRW t h a sui tabl e A'e 'i‘an gent (such
as NaBH4) t & %Mo gr Atip _of od/1 11) D step onds to
previ ous st ~c35 13 JUN Q R, 03/ 008412 PCT/ 1 3865 (Xo)

Conpounds of "for rrul a (1lb) may 'be convenl ently pr epar ed jaccording to the
follow ng Scheur)3: Schenme 3 " (X\le)clbo a" RNCO R e (Xvil) (V1)
(XVI) I c" NRR3 NR2R3 NR2R3 :r2HoPg :ropg RL N C OH (XX) (XIX) (XVII1)

NR2R3 NR2R3 R4 ( ~ @" R4IRNNHO—IRNN R (XXI) (Il 5 in which: step
a" cor respormkgRto previous step d; ns,ep b" corresponds kggrprevious step e;
step ¢c" ® nds to pr &vi ous Rg ., step d"dcorre to previous
step g; 10 R} op orTeesponds to Jprevi QusS sf€p h, Sie o orresponds to
previ ous Bt &P E §t ep g" correspordtis® & Previous step IV
(XX) (X1X) (XVIl)
( l fll
NR,R, NR,R,"
R4
| -———»
R; NH OH
R
(XX1) (Ib)
5  inwhich:
stepa”’ corresponds to previous step d;
stepb’’ corresponds to previous step €,
stepc’’ corresponds to previous step f;
stepd”’ corresponds to previous step g;
10 stepe’’ corresponds to previous step h;
step f’ corresponds to previous step i;
(/ stepg’’ corresponds to previous step 1;

Compounds of formula (II) are known compounds or may be prepared according to known
15  methods in the literature.

Compounds of formula (1lla) and (IITb) may be prepared according to the previous Schemes
1, 2 and 3, once prepared the heterocyclic reactive residue according to known methods to
the skilled in the art.
20
Examples of suitable hydroxy protecting group include trihydrocarbyl silyl ethers such as the
trimethylsilyl or t-butyldimethylsilyl ether. The hydroxyl protecting groups may be removed
by well-known standard procedures (such as those described in Protective Groups in Organic
Chemistry, pages 46-119, Edited by J F W McOmie (Plenum Press, 1973)). For example
25  when Pg is a t-butyldimethylsilyl group, this may be removed by treatment with triethylamine
trihydrofluoride.



Conmpounds of fornula (I) are known conpounds or nmay be prepared acga ﬁjlldﬂ@
to known 15 nethods in the literature. Corrpounds of formul a (I\/a) Qi
(1TI'b) n¥MO B¥008#Epared according to the previous Schemes PCT/EPOTBES, once
prepared the heterocyclic reactive redildue accor di ng to known nethods to
the skilled in the art. 20 Exanples of suitable hydroxy protecting group

i ncl ude tPhatmadewicalr &ppeptabile yaltseme plso hgcprepased fem etherngaithymshuflipg ofjer

t - but yl diprbdaydusicdily actpiatle sditg diyte wostpoyndod®dérimoly () aisipg dvayenhienal enoved
by wel I -knoywnsstandard procedures (such as those described in Protective

G oups in ganl ¢ Chemstry, pages 46-119, Edited by J F WMOm e (Pl enum
Press, 1973)). For exanple 25 when Pg i's a t-butyldinmethylsilyl group, this
may bd r dimevenpdnds plfarmen(D) mey neadlrlybqﬁgadptaﬁfwsoeﬂaﬁonyﬂ&hcsplvemrm%ulei 3 JUN
2006 WOW3IHE0REAIRonRCEpPRARLDIBRZpArbpridth sul veate liveakd comespopdiapbadvasal t s nmay
al so be prepared fromother salts, including other pharnaceuti cal I y

accept abl g salts th ound of . f v nt| ona

net hods. Vg‘hsf\h%spggx% &}an&ngr offa corwﬂogn g) generafifoq'mélaltf) %q&?&‘ ama}'

associ at iobmingafor example by r?FBl“@@‘UP%%COWP%‘PV%FQWU%‘&‘%“E BHOSE °E@é?mﬁ‘°é}f‘ﬁ’ on of an
appr 6pr i aff doramlav@ntisiigocapvergiohdl enetloods.cBimo nith reguisd| enarit@ser midh dn obtagpéci f i C
enant i OMgf,nDfhe facEAMRBIPSLINATf BRABKA) b qseraflcﬁlranl@mt?ras&amred this may be
obt ai ned for exanple by resol ut| on of a correspondi ng enantioneric m xture
of a .compound 10 of fornula usi ng conventi onal et hods. Thus the
required H‘ﬁéH?JFﬁriﬁYe“H%{ya‘Efé‘"Gb‘f'%ﬁ ﬁ@apw%"rydf-heﬂqﬂlecomem VRShHS IR @ or mul a
(1) by uskosefecttd mabmidRisCand iiewingebut Tdrahesfadyjtieat ond ervegre atoms adegeplicad| udes

i sot @pi CaJe,lay; aluaxbﬁm@ ﬁpﬂmmﬁtﬁs oMb Guaiber diffeshd feath tHeQutorkib @Res rafisk ed in

flor mul as uqhb Oﬁ%rmg n Al Cifxafnp@s gotw@t than@a Obe TRlcfho ?Jasmn
r epl aced " avin om c SeoQL S nu erent from
the at omcemﬁalg@s G (RS D ARl Ha 1P Sl ’ioﬁe'h ORI, BYEGH

i sot opes phhsphoroan fiverinenwdingoand chldring sesh ag dhpSun§s Bf iﬁ@ hvention include
i sot opes (IB‘mdayﬁHsogerthe GR¢sBftN invBitiohO @&t , phaxxageiticallyp heeplable osahts  6fl wod i ne,

I odi 26 g, EJHdQEHaP@mta%%Q %?en?’klﬁlnon'egusolo%gs a r’othltlzljs&to%@%f deae! atomscﬂgpounds
of the pr eﬁ“ el snvent q‘{] rese tpmvennoce}’slgtlocg‘all 1 bc?e% cpom nds af’ h esen%aI d 20
cormpounds” FHACERPSh afof ed“'Sof opes-gnad/,o | SOt opes o

ot her at dRENHPT fm\ﬁl"%‘?ﬁ?‘ﬁ“‘f’ﬁe‘“?&ﬂb‘é‘ TGF‘Of"r‘I‘ée BP‘@E@rﬂ‘C‘] ‘ﬁvgnt? 6?? ‘“Corp"‘ate
| sot opi caird yseFudlive Heg aodnpobstdse tisu¢ Histrbresessays. Tritatedi on, 'H end extampl e t hose
into whi cfa, 1 a0F©asdbpee ale PRy Hrdfefredsor Idir chdCofrépataliG0EfIIeRIABllity. AT €

usergs | n'(fdﬁr'crjlp A0 SUBHERKS LEAPHEPER fhlibbh LhRloR R5BASph! Lid 24 ed,

; g@’ iOt oFei O?Cégagt |Scul ar X gbz?f erred
for the| risQloRes HE  BRATEP i‘@fl‘&ﬁ ”:l;m'd' E&dt ABPE'Y ¢ MESSORd YRR pes are
parti cul deinggreshed.all usefulPETbryip dgagineo HUBHT.SYPBH OB TOGriapnsy)isotensd such s
i sot opes @ueripd/ite.,CH| @hlajfordseftaih thermpSREGIv{nsigagiesul tiipdtdngreatissétaolic

conput er 'sza%@h tfeﬁaaﬁ@mmreas@d} mau&tufb Br Rbdled db&@gkéagﬁen@ﬁfstﬁﬁrhence

g K “% R Bag R Lele L20bORSS: SUGiARy 1OBN L lnal oP fornfiti 587 af fOr d
rt t'ﬂ@' pRatTE é'}:lf‘/oé’hﬁt égf@ PESUI TG T rom %b ability,

for exanpPBowing raf aibisdinvention @ resneraily Pé RS‘?PaFeéd é%%&@'e”}cearﬁi’qdéﬁént s and,

hence, disclosed in the Schemes and/or in the Examples below, by substituting a readily available

isotopically labeled reagent for a non-isotopically labeled reagent.

35 The CRF receptor antagonists of the present invention demonstrate activity at the CRF
receptor site including CRF 1 and CRF 2 receptors and may be used in the treatment of
conditions mediated by CRF or CRF receptors.

The effectiveness of a compound as a CRF receptor antagonist may be determined by vanous
40  assay methods. Suitable CRF antagonists- of this invention are capable of inhibiting the

specific binding of CRF to its receptor and antagonizing activities associated with CRF. A

compound of structure (I) may be assessed for activity as a CRF antagonist by one or more

generally accepted assays for this purpose, including (but not limited to) the assays disclosed

by DeSouza et al. (J. Neuroscience 7: 88,1987) and Battaglia et al. (Synapse 1: 572,1987).
45



- 30 may be preferred in sone circunstances. |sotopically |abeled conpounds
of formula | and following of this invention can generally be priefr 86 by
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segmental or intercostal neuralgia, fibromyalgia, causalgia, peripheral neuropathy, diabetic
neuropathy, chemotherapy-induced neuropathy, AIDS related neuropathy, occipital
neuralgia, geniculate neuralgia, glossopharyngeal neuralgia, reflex sympathetic dystrophy,
35  phantom limb pain; various forms of headache such as migraine, acute or chronic tension
headache, temporomandibular pain, maxillary sinus pain, cluster headache; odontalgia;
cancer pain; pain of visceral origin; gastrointestinal pain; nerve entrapment pain; sport's
injury pain; dysmennorrhoea; menstrual pain; meningitis; arachnoiditis; musculoskeletal
pain; low back pain e.g. spinal stenosis; prolapsed disc; sciatica; angina; ankylosing
40  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.
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nmet h et am ne 1 R ot i nation thereof. Conpounds of the
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20 are useful in the treatnment of inflammtion in asthm, influenza,
chroni ¢ brampohidsi of tadinventienmet elsd wefuhiin tthes reatmenthel alfesgie riisqrderss in

i nfl armat;ﬁmeuﬂf SRASESis@Hert bEthg sih s@hnt esichrabnd alkegic disuddns afshCriorays s
d| sease Suc esrrm]l ¥e colitis, inflamatory bowel disease (1BD) and non-

i dal i1 Nt ammat ory drug induced damage; inflammatory di seases of
t _e in such as herpes and eczemm; inflammtory diseases of the bl adder
such as cympobnds it inygyeion 25 aﬂ%‘?c‘t??ft‘l Weht Beatyery o g?’é‘e%snéle di@Hed retching
i nf | ammatdn@Rom{tpRPBmMBds ifudehscutenersssts) delaygd enabis endiswfcigatary em¢ses. flheat ment

of aller géoﬁxpg&rﬁigrog%esinvieﬂion are useful in the treatment of emesis however induced. For
example, emesis may be induced by drugs such as cancer chemotherapeutic agents such as

35  alkylating agents, e.g. cyclophosphamide, carmustine, lomustine and chlorambucil; cytotoxic
antibiotics, e.g. dactinomycin, doxorubicin, mitomycin-C and bleomycin; anti-metabolites,

e.g. cytarabine, methotrexate and 5- fluorouracil; vinca alkaloids, e.g. etoposide, vinblastine

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

40  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,
dizziness and Meniere’s disease; post-operative sickness; gastrointestinal obstruction;
reduced gastrointestinal motility; visceral pain, e.g. myocardial infarction or peritonitis;

45 migraine; increased intercranial pressure; decreased intercranial pressure (e.g. altitude
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Compounds of formula (I) may be administered as the raw chemical but the active ingredient
is preferably presented as a pharmaceutical formulation.

35  Accordingly, the invention also provides a pharmaceutical composition which comprises at
least one compound of formula (I) or a pharmaceutically acceptable salt thereof and
formulated for administration by any convenient route. Such compositions are preferably in a
form adapted for use in medicine, in particular human medicine, and can conveniently be
formulated in a conventional manner using one or more pharmaceutically acceptable carriers

40  orexcipients.

Thus compounds of formula (I) may be formulated for oral, buccal, parenteral, topical
(including ophthalmic and nasal), depot or rectal administration or in a form suitable for
administration by inhalation or insufflation (either through the mouth or nose).

45
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ointments, creams, gels, lotions, pessaries, aerosols or drops (e.g. €ye, ear or nose drops).

Ointments and creams may, for example, be formulated with an aqueous or oily base with the

addition of suitable thickening and/or gelling agents. Ointments for administration to the eye
35  may be manufactured in a sterile manner using sterilised components.

Lotions may be formulated with an aqueous or oily base and will in general also contain one
or more emulsifying agents, stabilising agents, dispersing agents, suspending agents,
thickening agents, or colouring agents. Drops may be formulated with an aqueous or non-

40  aqueous base also comprising one or more dispersing agents, stabilising agents, solubilising
agents or suspending agents. They may also contain a preservative.

The compounds of the invention may also be formulated in rectal compositions such as
suppositories or retention enemas, e.g. containing conventional suppository bases such as

45  cocoa butter or other glycerides.
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hydr%homl@lwfh‘t@ﬂgﬁl@W@rgfes(éﬁ‘bll@mas an enmulsion in an acceptable oil) or
i on exchange resins, or as sparingly soluble derivatives, for exanple, as
a sparingly soluble salt. For intraaaga ggdm ni stration, the conpounds of
the invention may be formul ated as solutions 10 for admi nistration via a
suitable nmetered or unitary dose device or alternatively as a powder mx

with a st 't]‘&ly}t%“’@é‘f‘?efé?dE’@F“Péi:aﬁi‘lﬁ?sé’cﬂ?eé‘t’is‘i)ﬁa‘ﬁgl ng a suitable delivery
devid®. A proposed dose of the compounds of the invention is 1 to about

1000ng p@felitdypoints (mip.) vekkeletcaRine®6h alRAedkaRb . p. FPHatlSaiCFEESRYcttD Make
routine ya kbl ﬁﬂﬁe%?er&ﬂ?éjq & spdSRANEH AkaOfed ona g%%ﬂgﬁwﬁ& Iﬁ&nd' tion of

t he pati osa scretion of
t he gtteﬁ@&ﬂ%‘c Ve %EF% ?iaarweéenre“l‘ﬂ% db ]gﬁ Ishergicdl ShiflspRd on t he

r @ut e of repaded H’l m devieldifi ftoﬁelvba&t, uged| agrintepwh enddrds et eteadsigiEles f or
r 3@t er aingladif)ndableat(d) doubldast doutieaddd) triplety(), gadrleys (Reori mulfifles (Ayge of |
t o about coldf dﬂg:)mag{o%; ?B)aQLyca;Lnéd%u%Qvé?gth§ @elqmrck% ]ﬂ ij@em\a%g'f ation a
dai l'y do%‘%e %liom Q/ eR)Ibrewaans are use% in texqI EtdAc = eﬁ\ acetate chx = cnglohexgnc to 100
g CH,Clp = dichloromethane, EtpO = dietyl ether, DMF = N,N’-dimethylformamide,
DIPEA=N,N-diisopropylethylamine, DME = ethylene glycol dimethyl ether, MeOH =
35  methanol, Et3N = triethylamine, TFA = trifluoroacetic acid, THF = tetrahydrofuran, DIBAL.-
H=diisobutylaluminium hydride, DMAP=dimethylaminopyridine, LHMDS=
lithiumhexamethyldisilazane; Tlc refers to thin layer chromatography on silica plates, and
dried refers to a solution dried over anhydrous sodium sulphate; r.t. (RT) refers to room
temperature.
40
Intermediate 1
2.4-Dichloro-6-methyl-nicotinic acid ethyl ester
The title compound was prepared according to an already published procedure: Mittelbach,
Martin; Synthesis, 1988, 6, p.479-80. |

45



EXAMPLES In the Internedi ates and Exanpl es unl ess otherw se st U?j
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acid ethy s prepareéd according to an al ready
publ i she&gHdE? )I\}Iztst(él Martin; Synthesis, 1988, 6, p.479-80. 45
1 3 JUN MRG/D03eBINIGE412 PCT/ EP02/ 0786-5 17 Internediate 2
2- Chl or o- 6-net hyl -4-(3-thi azol - 2-yl -pyrazol -1-yl)-nicotinic acid ethyl

) ; ]éét3| on of 2-(1H pyrazol - 3- yI) 1,3-thiazole (7.71 g, 1.05 eq)
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title compobeidbyafash abrintatogsarthy dsilipaviel( ﬂ*eX@@éB)l JetoBie] 1.0 g of e titte 91 (d, |
H), 7.41 cb@lpouhd 33 a wiitesblids, 1H) 7 18 (d, 1H), 4.50 (q, 2H), 2.78 (s, 3H),

1.25 (t z 7ot
L2- C?éor?SGZP{{{E &}f?i{)%;a;b ?ﬁ 2 y] pytgézgfl F?@SQs a@ﬂ 1dol(ﬁ lH)y? I65 met hanol

MS (m/z): 307 [MT".

Intermediate 4
2-Chloro-6-methyl-4-(3-thiazol-2-yl-pyrazol-1-yl)-pyridine-3-carbaldehyde

30 To a solution of intermediate 3 (150 mg, 0.5 mmol) in anh. CH,Cl; (5 mL), at room
temperature, under N, was added the Dess Martin periodinane (237 mg, 1.12 eq) and the
reaction mixture was stirred for 1 hr at room temperature. The reaction was then quenched

VG

with a solution of 0.5 g of sodium thiosulfate dissolved in a saturated solution of sodium

bicarbonate, extracted with EtOAc, washed with brine, dried over Na,SO,, filtered and
35  concentrated in vacuo. The crude product was purified by flash chromatography (silica gel,

cHex/EtOAc 1:1) to give 124 mg of the title compound as a white solid.

NMR (‘H, CDCl;): 8 10.4 (s, 1H), 8.0-7.9 (2d, 2H), 7.40 (2d, 2H), 7.10 (s, 1H), 2.70 (s, 3H).

MS (m/z): 305 [MH]".

40 Intermediate 5
2-Chloro-3-(2-methoxy-vinyl)-6-methyl-4-(3-thiazol-2-yl-pyrazol-1-yl)-pyridine
To a solution of (methoxymethyl)-triphenylphosphonium chloride (4.24 g, 3 eq) in anh. THF
(20 mL), at 0 °C, under N,, was added n-BuLi 1.6 M in cyclohexane (7.73 ml, 12.37 mmol)
and the reaction mixture was brought to room temperature and then stirred for 15 min. A
45  solution of intermediate 4 (1.25 g, 4.1 mmol) in anh. THF (15 mL) was then added and the
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of inter ABdiwaeE)-2] is 4.1 mol) in anh. THE (15 nL) was then added and

t he 13JUNBD@Sz): WS[MH]OOBMZ PCT/ EP02/ 07865 18 reaction was stirred at room
tenpgpature for 1.5 hr. The reaction was then quenched with water,
extract egh WileBiafetzOAc, washed with brine, dried over anh. Na2SO4, filtered

and con GenL AL cyo.. The sl 4 itdn‘f"ﬁ.BEHE'f'ed by flash

conmpound Tag ¥ wmmoél
step). NWC(: (0 raE)Tl 3) arptNanlaria07 g, plr cwdl e the “’3“7’"90"‘(“”‘! wasdfiredatggorim  1H),
7. 3826M (bideratfre @6r § Mhin. ThedNeactionO0as(then §llnchéd &ith (Whter, 1édiracted O3th (dhyll H) ,
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2. 8 mmol Yurther purificafféd= (15 nl) - was added 6N HC
( NMR ('H, CDCl,): & 8.00 (m, 2H), 7.50 (d, 1H), 7.20 (m, 2H), 4.25 (1, 2H), 3.20 (t, 2H), 2.70
- 30 (s,3H).
MS (m/z): 321 [MHJ".

Intermediate 8
3-[2-(tert-Butyl-dimethyl-silanyloxy)-ethyl]-2-chloro-6-methyl-4-(3-thiazol-2-yl-pyrazol-1-
35  yl)-pyridine
To a solution of intermediate 7 (840 mg, 2.6 mmol) in anh. CH,Cl, (10 mL) were added 2,6-
lutidine (0.67 ml, 2.2 eq) and tert-butyldimethylsilyl triflate (0.89 ml, 1.5 eq) and the reaction
mixture was stirred at room temperature for 15 hr. The reaction was then quenched with an
aqueous solution of saturated NH,Cl, extracted with EtOAc, washed with brine, dried over
40 anh. Na,SO,, filtered and concentrated in vacuo. The product was purified by flash
chromatography (silica gel, cHex/EtOAc 3:2) to give 950 mg of the title compound as a

colorless oil.
NMR ('H, CDCl;): 8 8.20 (d, 1H), 7.75 (d, 1H), 7.35 (d, 1H), 7.00 (m, 2H), 4.00 (t, 2H), 3.05
(t, 2H), 2.55 (s, 3H), 0.80 (s, 9H), -0.10 (s, 6H).

45  MS (m/z): 435 [MH]".



(21 m, 45 eq) and the reaction mxture was stirred at roomten‘qe{g’jﬁip@ﬁfor
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extract ewovustobs4Er OAc, washed 15 with brine, dried over anRCTHERRZHD46S
filtered and concentrated in vacuo tol%ive 893 ng of the title conpound as
a white solid, which was used in the next step without further
purification. NWR ('H CDC13): S 9.80 (s, 111), 7-90-7.80 (2d, 2H), 7.70
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2.6 mol )*TMR\(HnﬁDC@N 1 BHI8)20(by, d Hadt¥h(d2 18). 7180t(me 2He 7(65. (6% 1D, 2.2 eq)
and t ert 7oty 1di)meahid a;}ﬂj $I851(s, |1HD a2 ¢ HB2.99 (t, A)52.60 s, AHY 0t80ds, r9ék)t,cti on
xtyg e yapSkiyred at roomtenperature for 15 hr. The reaction was then
gauenche\c,ivgtgn(té"gz)a&[ eous solution of saturated NH4Cl, extracted with
Et CAc H r'i'ne, dried over 40 anh. Na2SO4, filtered and
concentrated in vacuo. The product- was purified by flash chromatography
(silica fmedérmedibleX0Ft OAc 3:2) to give 950 ng of the title conmpound as a
CO' or | es3.9i2 4-BNMRA(orbne thidGhan ylar®ind)-Efhethdl4-t 3-thiazol- 200 -plyhzol IE))-pyfiddd (d, 1H),
O%ém Mﬁ%%tlﬁ%‘go (t, 2H), 3.05 (t, 2H), 2Uﬁ|52(s 3H), 0/888(15 9H) ,
1
PCT/ EP02/T87"86‘§“‘I’§‘ I\@%%!r’iﬁp)é%%ét é“é'@z 03%F§"°#r|"f? 6%??2&9& “T?éri‘%ged
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c 0 -2 - ~ ! , 0.
eq) @thwcg%@e SRR A UL AR e TER Y K, BREROALES 9, 0.0
eq) and £1ve 1 PR mg of g title com ound asacolorless 01
NMR (‘H, CDCl,): & 8.45 (bs, 1H), 8.20 (d, 1H), 7.85 (d, 1H), 7.85 (2d, 2H), 7.65 (dd, 1H),
7.30 (d, 1H), 7.05 (d, 1H), 6.85 (s, 1H), 4.20 (t, 2H), 2.85 (t, 2H), 2.50 (s, 3H).
MS (m/z): 514 [MH]".

Intermediate 11
Methanesulfonic acid 2-chloro-6-methyl-4-(3-thiazol-2-yl-pyrazol-1-yl)-pyridin-3-ylmethyl

ester

To a solution of intermediate 3 (308 mg, 1.01 mmol) in anh. CH,Cl, (2.5 mL), at -25°C,
35  under N,, was added Et;N (280 pL, 2 eq) and CH;SO,CI (120 pL, 1.5 eq). The reaction

mixture was stirred at -25°C for 2 hr and than at -5°C for another 2 hr. The reaction mixture

was diluted with water and extracted with CH,Cl,. The combined organic extracts were dried

over anh. Na,SO,, filtered and concentrated in vacuo. The crude product was purified by

flash chromatography (silica gel, cHex/EtOAc 6:4 — 1:1) to give 88 mg of the title
40  compound as a colourless oil.

NMR (‘H, CDCls): § 7.90 (d, 1H), 7.87 (d, 1H), 7.39 (d, 1H), 7.34 (s, 1H), 7.14 (d, 1H), 5.5

(s, 2H), 3.0 (s, 3H), 2.78 (s, 3H).

MS (m/z): 385 [MH]", Cl

45  Intermediate 12



m xture was submtted to mcrowave irradiation (150w 100C, 60 si r{}m
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Na2SO4i friter ed. CO ncentraér I n vg &%Z'lj:%\dgﬁ 2)[ urified

by flasrPfE‘H’Fbﬁ‘éi ayrtgshhy flesh cremglograp ﬂﬂg&l}ﬁ‘:’t ¢ 1‘;1 i%#@ 88 nmy

of t RO t i dolmpoundOvas ohpweadhes asrlaydioveahd €88 mg)l . NVR ('H, CDCI3): S 7.90 (d,
7 87N1(/mt(HIﬁ)Dc1?) 89.42 (4, 1Hb])7.947(d31HY, .79 Ud51 1H), 774814, (1), 71074d, 18),8.81(s, 2H),

2753 £ 31), 3 (osMB (rrlz) 385 [MH+, A 45 Internediate 12 1 3
JUN 2006 ﬁ+ PEP03l 07865 20
[ 2- Chl or h| azol - 2-yl
pyrazoI-I-yI) pyr|d|n 3 yll-acetonitrile To a solution of internediate 11
(88 2%, (nRfedmwpld in anh. DVF (2.5 nL), at 0C, under

6-Methyl-4-(3-thiazol-2-yl-pyrazol-1-yl)-2,3-dihydro-1 H-pyrrolo[2,3-b]pyndine
To a solution of intermediate 13 (640 mg, 2.01 mmol) in dry N-methylpyrrolidinone (13 mL),
at r.t., under N,, was added Et;N (1.12 mL, 4 eq). The reaction mixture was stirred at 110°C
for 7 hr. The reaction mixture was diluted with water and extracted with EtOAc. The

<- 30 combined organic extracts were dried over anh. Na,SO,, filtered and concentrated in vacuo.
The crude product was purified by flash chromatography (silica gel, CH,Cl,/MeOH 98:2).
The title compound was obtained as white solid (187 mg).
NMR ('H, CDCls): & 7.98 (d, 1H), 7.89 (d, 1H), 7.35 (d, 1H), 7.06 (d, 1H), 4.65 (bs, 1H),
3.72 (t, 2H), 3.48 (t, 2H), 2.42 (s, 3H)

35  MS (m/z): 284 [MH]"

Intermediate 15

2-Chloro-3-(3-methoxy-allyl)-6-methyl-4-(3-thiazol-2-yl-pyrazol-1-yl)-pyridine

To a stirred suspension of (methoxy-methyl) triphenylphosphonium chloride (833 mg, 3eq.)
40  in anh. THF (4 mL) was added dropwise, at 0°C, under N,, n-BuLi in hexanes 1.6 M (1.50"

ml, 3 eq). The reaction mixture was stirred at r.t. for 15 min before a solution of intermediate

6 (258 mg, 1 eq) in anh. THF (3 ml) was added. The reaction mixture was stirred for 1.5 hr.

The mixture was quenched with water and extracted with EtOAc. The combined organic

extracts were dried over anh. Na,SQO,, filtered and concentrated to dryness in vacuo. The
45  crude product was purified by flash chromatography (silica gel, cHex/EtOAc 8:2) to give 220



N2, was added KCN (15 ng, 1 eq). The reaction m xture was stirred at room
terrperature for 5 hr. The reaction mixture was diluted with wat &JUNAHW0| M
NaCOH andwexsiessizd with Et20. 5 The conbi ned organi c ext r BETEPRA86Xr i ed
dver anh. Na2SO4i filtered and concemlrated in vacuo. The title corrpound
was obtained as a yellow solid (60 ng) and was used in the next _st
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The reactt O Ri'Xt Ut 6 E with water and extracted with Et OAc. The
30 conbi N gé?ﬁ WJéBJt’ lg ts were dried over anh. Na2SO4, filtered and

concentrated in vacuo. The crude product was purified by flash
chr omat ogfiapbiatesv| i ca gel, CH2Cl 2/ MeOH 98:2). The title conpound was
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The mi xt gemponad agudpariodd with water and extracted with Et OAc. The conbl ned

organic mm(anwcwa;—rmdoi(cedﬂwem (&), NeR@OuH), 7ilk(ed HY 707ddcldhckMm rated to

dryness |rq HRCH3p ﬁ@sgrm)engqqugg yv@.s(rme)fl ed by flash chronmat ography
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Intermediate 18
3-[3-(tert-Butyl-dimethyl-silanyloxy)-propyl]-2-chloro-6-methyl-4-(3-thiazol-2-yl-pyrazol-1-
35  yD-pyridine
To a solution of intermediate 17 (277.4 mg, 0.83 mmol) in anh. DMF (7 mL) was added
imidazole (621 mg, 11 eq), tert-butyldimethylsilyl chloride (350 mg, 2.8 eq) and a catalytic
amount of DMAP at 0°C under N,. The reaction mixture was stirred at room temperature for
2 hr. Then a saturated aqueous solution of NH,Cl was added to the reaction mixture and it
40  was extracted with EtOAc. The combined organic extracts were dried over anh. Na,SO,,
filtered and concentrated in vacuo. The crude product was purified by flash chromatography
(silica gel, cHex/EtOAc 7:3) to give 347 mg of the title compound as a yellow oil. -
NMR ('H, CDCL): & 7.89 (d, 1H), 7.81 (d, 1H), 7.34 (d, 1H), 7.20 (s, 1H), 7.08 (d, 1H), 3.66
(t, 2H), 2.86 (m, 2H), 2.57 (s, 3H), 1.89 (m, 2H), 0.86 (s, SH), '
45  -0.006 (s, 6H).




WO 03/008412 PCT/ EP02/07865 21 ng of the title conpound as an unseparabl e
m xture of trans and cis (60/40) vinyl ether (yellow oil, 78% I\WJUNI-]DU&
CDCl 3): , 1H), 7.79 (d, 1H), 7.36 (d, 1H), 7.19 ( .08 (d,
iH), 6.3?’3?%8‘(1%, 4.90 (m |H), 3.44,(d, 2H), 3.48 (s, ﬁﬁf"}g‘?zg‘#‘;ﬁs, 3H) .
5 M5 (mz): 347 [MH+, | d Internediate 16

3-[2-Chl - 3-thiazol -2-yl -pyrazol -1 .

-yl )-pyr&déljgn?@?%%%%pgpél]onal dehyde To a solution of internediate 15 (370
ng, 1.07 mmol) in THE (5 mM-) was added HOl 6 N (12 10 ml, 67.5 eq) and

t he reactitgmediatetlfire was stirred for 13 hr at r.t.. A solution of NaHCO3
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separate The aqueous | ay xtracted, wth EtQAc, and the 25 conbi ned
Thant . Shorapeanice TR0 T RSB e of e i eCeonBllnd 15 R0 F PP 0T
acub® Pirification (silica gel, cHex/EtOAc 8:2) of the crude afforded

277. 4 ng NMR t(le CDA)e & &ih@EiouHY 7289 @, thedBsdd, THINVRT (ddH,1HEDCK3(d; 18),7. 90 (d,
| H), 7. 76 14q4q, 137237036 H) .08 td), 1HY, 688 (£,51H),1ﬂ7b(dtf,72-(}g,72.g§|_ll§m,12|§%,2.§(s?@H),(m 2H) ,

2.90 (t, 5 bt, IH), 2. MS (nt/z): 335
e &l Fppfalcomibap iy (o 0 2 0 ks

3- [ 3- (t e™MS ey 64%aiMEthy | - si | anyl oxy) - propyl | - 2- chl or o- 6- net hyl - 4- (3- t hi azo
| -2-80-pvrazol- | 35 "yl)-pyridine To a solution of internediate 17 (277.4
nmy, O. 83 mwmlediaierzoanh. DMF (7 nL) was added imidazole (621 ng, 11 eq),

ter t - but Wi TREHAVES b Bne i -MehHEmBPO-rEhy1-3-( 8118 bb1- 8 p Rafolt 3hWytidin- amOUNt

of DVAP 3[ ]L_q(, unqerl NZ. The reaction mxture was stirred at room
t enper at gPe R0y . Then a saturated aqueous sol ution of NHACL was added

to the rdRct sgution oft inkesmediate (19 (80 Mg -Wdirmeddn apht RHE: @apl) va® 2¢ddhi ned
or gaRbc ECHA IR ©.048 md., Greqp T he verctiaminixtixia SOt edf 4t kdomr wehpemtirefond2ht.r at ed i n
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Che 0 bl Sy Yool sl vt ORI i, Loty M
(d, 1H, cghgsptrated in vacuo. The crude product was pu ified by flash chromatdgraphy (silica’ gel,
- cHex/EtOAc 1:1) to give 34.6 mg of the title compound as a white solid.
(» 30 NMR ('H, CDCl;): & 8.62 (d, 1H), 7.90 (d, 1H), 7.85 (bs, 1H), 7.76 (dd, 1H), 7.7 (d, 1H),
7.37 (bs, 1H), 7.36 (d, 1H), 7.07 (d, 1H), 6.83 (s, 1H), 3.73 (t, 2H), 2.73 (t, 2H), 2.52 (s, 3H),
2.04 (m, 2H).
MS (m/z): 528 (M+1]*

35 Intermediate 21
2.4-Bis-trifluoromethyl-phenyl)-[3-(3-bromo-propyl)-6-methyl-4-(3-thiazol-2-yl-pyrazol-1-
yD)-pyridin-2-yl]-amine '

To a solution of intermeidate 20 (34.6 mg, 0.066 mmol) in anh. CH,Cl, (1 mL) was added
CBr, (44 mg, 2 eq) and PPh; (34 mg, 2 eq). The reaction mixture was stirred at room

40  temperature for 1 hr. Then a saturated aqueous solution of NaHCO; was added to the reaction

mixture and it was extracted with EtOAc. The combined organic extracts were dried over

Na,SO,, filtered and concentrated in vacuo. The crude product was purified by flash
chromatography (silica gel, cHex/EtOAc 7:3) to give 25.7 mg of the title compound as a
white solid.




(t, 2H), 2.86 (m 2H), 2.57 (s, 3H, 1.89 (m 2H), 0.86 (s, 9H), 0. 006
(s, 6H). 1 3 JUN 2006, WD 03/008412 PCT/ EP0O2/ 07865 22 M5 (n12) .H.UIIQ'ZU[[BM+
| d Int\eom/di)sau:e 19 (2,4-Bi s-tri fluoronethyl -phenyl)PCBERR/M8&t - butyl
“dimethyl-si | any] oxy)-propyll -6-mgthyl -4 5
(3-thiazol - 2 yl -pyrazol -1-yl)-pyridin-2-ell-amne To a vial containing
Pd( dba) 3NMR7( HgCDOl;)LSG&:@(d PHY, Dioe yd: 118Dek87 (dh I Ai7A 6~ B, 78T K/ 11B-ghlenyl (20
ggi u?_g Pﬁﬁ) 630%, M), 327 (t, QH%,,Zl'fgt(nf 21|t1)) 25lmﬂeﬁ) N2 (mpeHe added a

[ n | , no in an DME (0.5 nL) and a
sol utiongf( éz gﬁ%ﬁ@(t‘%’f la’i”'(lr%&hyuamnne (82 my, 2 eq) A dry B (0.5
nm). The reaction mxture was 10 submtted to mcrowave irradiation five
ti med (mtehflediatn22 30 min + 60 mn) with these observed paraneters: P=110
W T=10048 107t 8BRSI- dnm'ghlﬁl §ghﬂbxmmﬂ$ léthuted-tiatdh-2wapenzandl)-ext ract ed

¥m Itth Et d(f\cldm Eglagnci)n eqlhyqli) qéxtracts were dried over anhydrous Na2SO4,
iltered¥a
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d d, k3, (246 &% 1.6 eq)ldrill ,3-letifyl-4lgitino bédzonittild 61106 dng, 2H)) and/th84eattibn 1H) ,
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4- Bi s- t r EfQAm meshet with-tsinerdried v eronb 6N#BPh filtered @ad poficgntisfedz yecugy Fiez ol - 1- y1 )
- pyr i di Nerude proludpmap pirifled dly flhch chrarvatograghy (siticd ge extvritdAe8:2Pto(he g, 0. 094
5 in 1% l?the-pdgc&% Jihd 2 vesnigddad 25 TEA3HF (0. 046 m, 3 eq). The

eac 'on b, EptTy o ,‘s_él&ﬂeq&xgts or i lf) t%gg& ?8’ %dlgﬂgﬁ 46 (I&‘ei@na

saturate it was
ext r act ed44 ¢, 1 H).B: 364d, 1HR2 0L ghibihédf! d? d& ‘12349(%1 ?g():tzsgzvﬁélz ér%%(ﬂ g‘)

Na2SO4, pib(sHY Oaids, SER (s, r@)ed i n vacuo. The crude product was purified
yflash mq gﬂgmﬂhy (silica gel, cHex/EtQAc 1:1) to give 34.6 ng of
theoé(ttle corrp;)ug5 ?E a \ixllr_\||)te7sgl6| ddd301NNR ("H CbA3): S 8.62 (d, 1H),

, S, 7.7 (d, 1 7.37 (bs, 1H),
736(dM§E§d—'?l9éi(d 1H) 683(2 " 73 ( H)273(t(2H) H)2.52
(S 3H) 4-[P-(DH ydmoxy-ethiy)-6 10K A gD & Ly P FHRIARIAe 21 2
4- Bi s-t 1 bdeliyDbpp@iityd - phenyl) [3 (3- brorm propyl) 6- rret hyl - 4- (3-t hi azol -2
yl - pyrazgl,-d sopfloh &%&%&nﬁe ¥hls ﬁmfm@ 119 BmsQ ik bhONTIOF (1 RiIgrwaRi daée 20

(34. ?5 ngE 91 3 (mél eq) and € react1()n rmx%rg\%asagﬂl%g for 15 hr at room
temperature. The reaction was then quenched with an aqueous solution of saturated NH,Cl,

extracted with EtOAc, washed with brine, dried over anh. Na,SO,, filtered and concentrated
in vacuo. The product was purified by flash chromatography (silica gel, cHex/EtOAc 1:1) to

i give 46 mg of the title compound as a white solid.
( 30 NMR ('H, CDCl;): & 8.39 (bs, 1H), 8.14 (d, 1H), 7.90 (d, 1H), 7.79 (d, 1H), 7.46 (m, 2H),
7.36 (d, 1H), 7.09 (d, 1H), 6.82 (s, 1H), 4.34 (m, 2H), 2.83 (t, 2H), 2.54 (s, 3H), 2.34 (s, 3H).
MS (m/z): 417 [MH]".

Intermediate 24
35  4-[3-(2-Hydroxy-ethyl)-6-methyl-4-(3-thiazol-2-yl-pyrazol-1-yl)-pyridin-2-ylamno]-3-
trifluoromethyl-benzonitrile
To a solution of intermediate 8 (106 mg, 0.244mmol) in anh. DME (I mL) were added
Pd,(dba); (22 mg, 0.1 eq), 2-(dicyclohexylphosphino)-2’-methylbiphenyl (27 mg, 0.3 eq),
K;PO, (140 mg, 2.7 eq) and 3- trifluoromethyl-4-amino benzonitrile (91 mg, 2 eq) and the
40 reaction mixture was submitted to microwave irradiation (150W, 100°C, 60 psi) for 20 min.
The reaction was then quenched with an aqueous solution of saturated NH,Cl, extracted with
EtOAc, washed with brine, dried over anh. Na,;SOs, filtered and concentrated in vacuo. The
product was purified by flash chromatography (silica gel, cHex/EtOAc 8:2) and the isolated
product containing some unreacted aniline was used in the next step without further
45  purification.




CBr4 (44 ng, 2 eq) and PPh3 (34 ng, 2 eq). The reaction m xture was hnrred
at room 40 tenperature for 1 hr. Then a saturated aqueous sol utlanlUHf2 b
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4.34 (m M&mRs@BMay. 2H), 2.54 (s, 3H), 2.34 (s, 3H). M (nmz): 417
[MH +. Internediate 24
Intermediate 26
(, 2-[6-Methyl-2-(2-methyl-4-triflugromethoxy-phenylamino)-4-(3-thiazol-2-yl-pyrazol-1-yl)-
. 30 pyridin-3-yl]-ethanol _
To a solution of intermediate 25 (80 mg, 0.135 mmol) in anh. THF (2 mL) was added
Et;N-3HF (66 pL, 8 eq) and the reaction mixture was stirred for 15 hr at room temperature.
The reaction was then quenched with an aqueous solution of saturated NH,Cl, extracted with
EtOAc, washed with brine, dried over Na,SQ,, filtered and concentrated in vacuo. The
35  product was purified by flash chromatography (silica gel, cHex/EtOAc 1:1) to give 48 mg of

the title compound as a colorless oil.
NMR ('H, CDCl;): 8 7.91 (bs, 1H), 7.85 (d, 1H), 7.7 (d, 1H), 7.65 (d, 1H), 7.30 (d, 1H), 7.15-
6.95 (m, 3H), 6.65 (s, 1H), 4.34 (m, 2H), 2.83 (t, 2H), 2.54 (s, 3H), 2.34 (s, 3H). .

40
' EXAMPLE 1
Synthesis of representative compounds of structure (IlTa)



35 4-13-(2-Hydroxy-ethyl)-6-nmethyl-4-(3-thiazol -2-yl -pyrazol -1 UN 2006
-yl)-pyridin-2-ylam nol -3- tri fluoronethyl-benzonitrile To a s I i on of

i nt er medvat0d/0e841206 ny, 0.244mmol) in_anh. DVE (1 nl) wer BCHEBEH7862d2( dba) 3
(22 ng, 0.1 eq), 2-(dicyclohexyl phosp’rﬁ no) - 2' - net hyl bi phenyl (27 ng, 0.3
eq), K3POX4 (140 ng, 2.7 eq) an trifluoronethyl-4-amno benzonitrile
(91 ng, 2 eq) and the 40 react iéﬂm%ture was submtted to m crowave
irradiati on (150W 100C, 60 psi) #Br 20 min. The reaction was then

of saturated NH4Cl, extracted with

r_anh. Na2SO4, filtered and concentrated
in vacuo. The product was puriified by {flash afr omat ography (silica gel,
cHex/ Et OAc 8:2) and the isolg NG ct cont ai ni ng some unreacted ani i ne
was used in the next step wi t hout fufther 45 purification. 13 JUN 2006 WO
03/ 008412 PCT/ EP02/ 07865 24 To a soRution of the m xture obtained above
(120 ng) in anh. THE (5 nL) was added Et3N3HF (0.063 m, 3 eq) and the
reaction-was stirred for 15 hr at roomtenperature. The reaction was then
guenched_wi t h arll aqueous solution of saturated NH4Cl, extracted with

Et OAc th br| ne, dr| ed over anh. Na2804 f||tered.and concentr at ed
in vzﬁ:uol- 15T HOTAIRE RSN Y : vade t: 4> < Odree ca gel,
cHex/th_;m_L.lﬁ,)lﬂmﬂdjgve 40 rrg of the t|tIe corrpound as a vvhlte solid. NWR

(7 ?9 E:gcké)a ‘sofatiéh SflinfeBedidiéNo (4%112 o((ﬁsrth in #h90H(C, (2 mb), at 7t &hdéd, | H),

, d C1H)
4 26 Nzl_\&_é)ré d%;Wéq‘%inﬁ?’Pg 1 m g%{_fagd Ql% reﬁfﬁn flg tl%é %1 Z): 471
[ VH] + fﬁfeérff?‘éél byt ht25ea ion was then qucnchcd with an aquedus solition of saturate

(3 [0 (t BrHCBytextradiédreitinFtO4d, | veasiddowith benhydried @vereanhy NabOg 3hiltenédagngl - 2- y| - py
razol - | - Ydnkentedi Gl Prcdo.yThe plodudied ity burfiiedr by fflastocioRbdgrayhyp eioal gelam ne 15

o ot RgRe 2 AMBIEH A8 BB lile taynPuciigbl 1 ann BE (1 ), &

2 (d| cycl ohexyl phosphi no) - 2' - net hyl bi phenyl (28 ng, 0.3 eq), K3POX (145
ng, 2.7 é&yymandly2-rriethyl-4-trifluoromethyl aniline (97 ng, 2 eq) and the
reactg on mxture was sumtted to mcrowave irradiation(150W 100C, 60 psi)
for 20 mgRumpidig¢ reaction was then quenched with an aqueous sol ution of

\ : k

guenched with an aqueous solutio
Et OAc, washed with brine, drfi

Na2SO4,

. v p H
f1 ash ch%ﬁ%@é—#’é@ﬁ%m I i ca ge CHex/ Et OAc 7:3) to give 80 of the
title cofpolandmagurg \oél Itm(dlbmzylldﬁm':f(dnﬂpal@@]}ﬁ?) 6-38.08 (&1 149, 7. 83 (bs,

| H) 20 7&1 &,dlohéﬂsl)phoiph%oi-d -mdth IbipRerd6(3(&lg, diHq) and K4EOL((0 mkt 8 e) 3G (d, | H),
7.09 (d, cap m %e v%)%)ms aﬂdgﬂzla Mtxog%‘} mtg—mgd?laté [P (12)'_1‘}1 0203§Qnr(1§l) at) 25
2. 36 (s, mobenzene (6( L, PCZ) in anh[ @l\ﬁ% Q r§. M’g ﬁ The

| nt er medfzét “9’0 thy)
[ 6- Met hyreaguqnzmmmwas 4ubmitted tpomisrerayeiyadaion Pt heycles-(@Blh mmzoth 2-yI - pyr
a(ZO| - | - ykhese observed parameters: P=150 W; T=100 °C, p=60 psi Then water (1 mL) was added and
25  the product was extracted with EtOAc. The combined organic extracts were washed with sat.
aq. NaCl (5 mL) and dried over anh. Na,SO,. The solids were filtered and the solvent
evaporated to give a crude product, which was purified by flash chromatography (silica gel,
cHex/EtOAc 7:3). The title compound was obtained as a colourless oil (1 mg, 0.002 mmol).

30 Exampie 1-2
3-Methyl-4-[6-methyl-4-(3-thiazol-2-yl-pyrazol-1-y1}-2.3-dihydro- 1 H-pyrrolo[2.3-b]pyridin-
1-yl]-benzonitrile
To a solution of intermediate 23 (44 mg, 0.106 mmol) in anh. CH,Cl; (2 mL) were added
CBr, (71 mg, 2 eq) and PPh; (60 mg, 2 eq) and the reaction mixture was stirred for 3 hr at

35  room temperature. The reaction was then quenched with an aqueous solution of saturated
NaHCO,, extracted with EtOAc, washed with brine, dried over anh. Na,SO,, filtered and
concentrated in vacuo. The product was purified by flash chromatography (silica gel,
cHex/EtOAc 4:1) to give 18 mg of the title compound as a white solid.




30 pffidin-3-yll -ethanol To a solution of internediate 25 (80 ng, 0.135
mml) in anh. THE (2 mL) was added Et3N3HF (66 L, 8 eq) and thel§duki0bn

m xture i.rr.ed for 15 hr at roomtenperature. The re i was then’
C]uenchedv@\??ﬁ&dgﬁﬁaqueous solution of sgturated NHAC, extrgﬁ/gg&m??f

Et OAc, washed with brine, dried over Na-2SO4, filtered and concentrated in
vacuo. Thg,.35ArPduct was purified by flash chromatography (silica gel,.
cHex/Eto%_to gj ve %8 g of the title ca L‘n as a.colorless oil.
NVR (' H, =€ : higzol2 e e e 1dr- f-PYFFOLOl o290 IDYTIEI gk (d, 1H,
7.30 (d, tmfiporormethyd-berzonfiriem 3H), 6.65 (s, IH), 4.34 (m 2H), 2.83 (t, 2H),
2.54 (s, 13H) sol@iodbf (isternidate 24 (BXANRLEB51mTyNtih sk CHTL @WESREHE atidede
conpoynds ! (RhdIote &nd b#ﬁ)@%fw'él )79\9§5¥Qa8§(n%§ﬁ&2u€§3;ﬁ{£%’%!QK§§5 25 |
NRB N :11111clTN Exanpl e kégl_gh ! _

4-Bi s-t r PR STERFEAHE T'ﬁh@ﬁ{% VS B gienghed Vit poy ageoss splutiop ol spfpratedy | ) 2, 3-
di hydr o- IN4HGSsr exitapied wathoEtoiAc aMaphed Toithabrnst dritbpvasfanhnNeSPedilsted 408 (40 ny,
0. 078 mmebgcehtraten vadidClide (Roddc) ,wadtpurified ,byuflakdr chrbidatopyeslsy asldedgefBr4 (52
My, 2 ed)opREihANB1 B LiviU3 nfe Se @REohBEAIGRG WHAR sSiict ure was  stirred for

3 hr,nThe reaction was then quénched w an aqueous solution of saturated
10 Ngl CO3i extracted with Et OAc, washed with brine, dried over anh. Na2SO4,
filteredExa@pledghcentrated in vacuo. The product was purified by flash

chr omat ogrpthyl-(-@ihéthd -dgeifluoroieix Epiahel)-A:(1thiiel-Qivipyrdslmgaf3-t he titl e
conmpound g@sd- Wibiolse bislpyrideer nativel y: 15 Exanple 1-1 1-(2

4-Bi s-trifTuor t bLI - phenyl) - 6net -4-(3-thiazol:2-yl-pyrazol -|-yl)-2, 3-
d('?hv éO- |Tf|£1_a ?;&@%Iogfﬁ#ﬁ#p%g &él T}%Mé)lam%g&tl?} Al -%Hz%]z (5 nQL were adc!ed

tlri slai b&AFyl0dehacal arbhini (P haeufeo)and shoreagiongnixtugyyas stirred or 3 hr at
(di cycl oheoxy keuipespine. ride- 2actiow tviag | thinpdrengted (WdthBanaqueBus3sobipn afi dati@i®4 (20
.mgi 2. 8d,emnooq,4 @;((tr;la;gtlédl RRthCEYD Al Waﬁilf)a\(ﬂthvbrﬂ{e, was aetd adn ans 90U HIRRd%nd

i nternmedi : N

2, 4- bi s( tca%ic??t%)? O@V%{O}) 9‘§?§’?r%genz s?ﬁgtnlflge?_,byl flast chromatography fsilicd &5ly  under
N2. The SHEYEIQU#iQ8lrd Wf%ﬁ%@ﬂ%aﬁ?wgﬁé‘v irradiation for two
cycl4@ (2x 10 min) with these observed paraneters: P=150 W T=100 C, p=60
psi Then Baagle 1{51 nl) was added and 25 the product was extracted with

Et OAc. The4ddatiixgecmahyaihkny))escinethet-&-(hiroMBgINBaa20i-1 R SdE dihydsti #NaCl (5 nl)
and dri egyoesef2,3bbyridie?SO4. The solids were filtered and the sol vent

evapor at ad 2L BiBby Br Rtcrhttlfe BE PAUGE 0.0 fRoR2q B W DEMEGRY fl), 330 added

chrogg t O%ré‘}4p8¥ n‘g?blk (r:nar'no(:f, g.l eq.) and triphenylphosphine (42 mg, 0.16 mmol, 2.1 eq.) under

N,. The reaction mixture was stirred at RT for 15 hrs. Then water (10 ml) was added and the
aqueous phase was extracted with EtOAc (20 ml). The organic layer was dried over Na,;SO,,

(340 ]pyridin-1-

filtered and concentrated in vacuo. The crude was purified by flash chromatography (Eluents:
a0 cyclohexane/ ethyl acetate 7:3) to give 5.2 mg of VSAF/6274/4/1 as a colorless oil.

: Example 1-6
1-(2.4-Bis-trifluoromethyl-phenyl)-6-methyl-4-(3-morpholin-4-yl-pyrazol-1-y1)-2.3-dihydro-
1H-pyrrolo[2.3-b]pyridine
Prepared analogously to example 1-1 using 4-(1H-pyrazol-3-yl)-morpholine (J.Org.Chem.,

35 1984, 269-276) instead of 2-(1H-pyrazol-3-yl)-thiazole in the preparation of intermediate 2.

Example 1-7
1-(2,4-Bis-trifluoromethyl-phenyl)-6-methyl-4-(3-pyridin-2-yl-pyrazol-1-y1)-2 3-dihydro-1H-
pyrrolo[2.3-b]pyridine

40  Prepared analogously to example 1-1 using 2-(1H-Pyrazol-3-yl)-pyridine (commercially
available) instead of 2-(1H-pyrazol-3-yl)-thiazole in the preparation of intermediate 2.

Example 1-8
4-[1,3'|Bipyrazolyl-1'-yl-1-(2.4-bis-triflucromethyl-phenyl)-6-methyl-2.3-dihydro-1H-
45  pyrrolo[2.3-b]pyridine '




cHex/ EtOAc 7:3). The title conpound was obtai ned as a col ourl 6551'3iJ|UN(2ﬂUBng’
0.002 mml). 30 Exanple 1-2

3- Met hy| WA EB@OBHLhy| - 4- (3-t hi azol - 2-yl-pyrazol - | -yl)-2, PCAERIYPTBOI

H pyrrol of 2, 3-bl pyridin- 1-y|]-ben2871i trile To a solution of internediate
23 (44 ng, 0.106 nml) in anh. CH2Cl12 (2 nL) were added CBr4 (71 ng, 2 eq)
and PPh3 P(e@@reﬁge,nalzg@qiy ancexampde rlehcisingn 1 'H-Milbépyvaaslys freme b ppzad-3hr  at. 35
room t enyiimidet UereFb& cl St | T983WAS29% 1680, thene I e@ttomict Chead) P90 TIBS78P| ut i on
of satur W haptiedon Cati liftbobrine, dried over
anh. NaZ%%%?dfil er%yé%ﬁlg%gctgﬁédeﬁn%?g% inm\\l}\ggﬁggmwlﬁepér oduct was purified
by flash chromat ography (silica gel, cHex/EtQAc 4:1) to give 18 ng of the
title500npound as a white solid. 13 JUN .2006 WO 03/008412 26

PCT/ EPO2/ANi#B&imal ykixad dpla@relseBforth in the following Table 1-1.

4-[6- Met hyl -4-(3-thiazol -2-yl -pyrazol -1-yl)-2,3-di hydro-| H pyrrol of 2, 3- bl py
ri.din-1 ~yl]-3- tri fluoroneth enzoni title To a solution of
internediate 24 (40 ng, 0.085 w@rﬁn anh. CH2Cl12 (2 nmL) were added 5
CBr4 (56 ng, 2 eq) and PPh3 (45 , 2 eq) and the reaction m xture was
stirred for 3 hr at roomt ergture. The reaction was then quenched wth
an aqueous sol ution of saturdt i extracted with Et OAc, washed with
brine, dried over anh. Na2SO4, ered| and @ancentrated in vacuo. The
product was purified by flaskC matnogr aphy (silica gel, cHex/EtQAc 2:1)
to give 13 ng of the title conpound aFLs a white solid. 10 Exanple 1-4-

6- Met hyl - | _
—(2-methyl -4-trifluoromethoxy phenyl)-4-(3-thiazol -2-yl-pyrazol-1-yl)-2 3-

i hyt®o-1 H pyrrol of 2, 3-bl pyridi néable lal sol uti on of internedi ate 26 (48
ng, 0.101 mol) in anh. CH2C12 (2 nL) were added 15 CBr4 (66 ng, 2 eq) and

PPh3 (53 E&’ eq) ,gnd the geactignem XT[re Was Avhlytiéa€DataOr 3 hr|j at room
v . 2-. = . -

t enper afure. [The reaction| wds |t hen gqlienched wi th an aqueous sol ution of

sat ur at ed-NoNaHCOBi —extracted Wwith Et QAc i j j over anh.

Na2SO4, |(fiitl t efr eebisidoro-conc@ht If at ed JINyacNgR (RhoMpoodlset dnvas), purfi fied by
fl alsh chr omat ﬁg&@@ny%si I caI ggl , | Ea@AG), 8124, 1+, QGav€ 14078 of the
title conpound as a itel solid. 20 Exanp).el-

1- (4- Met hoxy- - met hyl - phenyl ) { 6 /e hy! - af %’3’-”5’;@?%(2‘%':3’599%5"’: BYVrazolbl-vl): 2
3-di hydno- I H{ pyrrol of 2, 3} bl pyridife To a*Borlit'ith*8f Pt er nedi age 28 (31
mg, 0.075 mmo|, | eq.) in DCMdry| M{krd) 4epddH]- 25 CBr4 (53| ng, 0.16
mmol, 2{1 eq.) and triphenyl phosphi

)
: St e (42 ng, 0.16 mol, 2.1 eq.) under
N2. The |ngact| pRedfl-KéyhHo Wa§ $ti rrc;,cl/ﬁi< RiMR @1, Bhsdiss.02 Ehen, vager (10 m)
€

was added and|{ the aqueous phase wa ragted = Q . The
organic |l ayer| was dried over Na2S ki ed 3 lg)h?' it 2 ng n vacuo.

t

i ter and’ concentrate

The crude was| purified by|flash onmat ogf@p?ﬂﬂ (f"E'IHl)Je‘Wt‘Ss‘?' 'Hbﬂ(‘?‘f Shiexane/
ethyl agetatel 7:3) to give 5.2 N VSAFHB3/4 (t4H) 2.8k(s.dHe b1 3dy PBss oi | .
(‘ MS (m/z): 399 [MH]".

1-3 2-trifluoromethyl-4- | CH, N/ﬁ NMR ('H, CDCl,): § 8.00 (m, 2H), 7.9-7.8
cyano \ 4 (d+d, 2H), 7.65 (d, 1H), 7.35 (d, 1H), 7.10

(d, TH), 6.80 (s, 1H), 4.00 (1, 2H), 3.60 (t,

/ >N ZH), 3.56 (t, 2H), 2.40 (s, 3H).

| MS (m/z): 453 [MH]".

1-4 2-methy!-4-tri- CH, NS NMR (‘H, DMSO): 5 8.01 (d, | H), 7.89 (d,
fluoromethoxy \ $ IH), 7.5 (d, 1H), 7.45 (dd, 1H), 7.20 (d,

tH), 7.1 (dd, ZH), 6.65 (s, 1H), 3.9 (t, 2H),

N 3.56 (t, 2H), 2.32 (s, 3H), 2.25 (s, 3H).

MS (m/z): 458.5 [MH]™.




¢ 30 Exanple 1-6

X2, 4-Bis-trifluoronethyl-phenyl)-6-nethyl -4-(3-norpholin-4- yI py.‘r \?MUGBV')
-2 3-dih m% %gpyl olo[2,3-b p dine Prepared anal ogousl %

usi ng 4- 6)3? 3 3-yl)-norpholine FS Org.Chem, 35 19 ETFQP(%

i nst ead of 2- (1H—pyrazo| 3-yl)-thiazo e in the preparatlon of |nterrred| ate

2. Ex =724 1
i n-2- y? b\?raz mffhy'yﬂ ')‘e‘h;’SISbQﬁJL] #Mﬁgﬁggbfﬁ% n'é')i(% ér Epar ed'
Rz B1-@- Y, Y-1p e il A0 @cbrmer ci al |y

anal ogopsly tlo exanpl e 1-[1 usi
avai |l abl e) instead of 2-(J1H p) ti)ne. @z@| &) e6it aHpnepar at i on of
Vfr?;dz%l/s ), 3'5)’ 1'211) §54 (s, 31),

internmedi ate |2. Exanple |1-8 4-

4-bi s-tfifludronethyl-phgnyl) -

pyrrol o[ 2, 3-1 pyridi ne 13 JUN 3?6‘(52321'{2 PCT/ EP02/ 07865 P7

Prepar etl_anallogously to exanple %1 usi ngM$ ¥ [494™MINi pyrazolyl [from

| H pyrazol -3- ylam ne: J.Heterocycl.Chem, 1983, 1629-1639; then

J. Heterocycl . Chem, 1989, 733- 738):‘)(A'm§gd of 2- (1H- pyrazol -3-yl)-thiazole

in the preparation of inter cal data are set
forth in the foll owi ‘hﬁﬁ?%g?resefm“quf}?°ﬂ?dfl PFij" m)lrlllluum . N
10 Table 1-1 Cpd. R R, R2RyAnaIyt|caI Data No. I-1 2,4-bistrifluoro- CH3
NNWR('H DVBO: S 8.64 (d, I—H{S_;? nmet hyl phenyl S (dd, | H), 8.13 (d,
Il H, 7.94 (d, | H, 7.84 (d, 7.80 (d, 1 H, 7.09 (m 2H), 3.97 (t,
N 2H), 3.56 (t, 2H), 2.24 (s, 3HY M5 (m(z): 496 [MH]'. 1-2

2-met hyl -4-cyano CH3 N') NVRR.{ : 88.02 (d, IH, 7.90 (d, s IH,
7.59 (d, IH), 7.53 (dd, IH), 7. 1\(d, | H) , 738(d IH), 6.76 (s, IH),
A£04 (t. IN2H. 3.62 (t, 2 il (s 3H), 933 (s, 3H). i%i MS (miz):
399 [M—I] 1-3 2-trifl uor omethyl N4 GH3 NNWVR ('H, CDCI3): S 8.00 (m 2H),
7.9-7%8 R

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

10  Example 2-1
1-(2.4-Bis-trifluoromethyl-pheny!)-7-methyl-5-(3-thiazol-2-yi-pyrazol-1-y])-1,2.3.4-
tetrahydro-[1.8]naphthyridine
To a solution of intermediate 21 (24.8 mg, 0.042 mmol) in anh. N-metylpyrrolidinone (2 mL)
was added Et;N (12 pL, 2 eq) under N,. The reaction mixture was submitted to microwave

15  irradiation for 10 min with these observed parameters: P=90 W; T=99°C, p=6 psi. Then a
saturated aqueous solution of NH,C] was added to the reaction mixture and the aqueous

. phase was extracted with EtOAc. The combined organic extracts were washed with a
(.‘ saturated solution of NH4Cl (3x), dried over Na,SQ,, filtered and concentrated in vacuo. The
crude product was purified by SCX Column (Eluents: CH,Cl,, MeOH and a solution of conc.
20 NH,OH in MeOH (25%) to elute the desired product) to give 18.4 mg of the title compound

as a white foam.

Table 2-1
Cpd. R R, R,-R;- Analytical Data
No.
2-1 2,4-bistrifluoro- CH, N/w NMR ('H, CDCl,): 5 8.02 (bs, 1H), 7.89 (d,
methylphenyl \ d | 1H), 7.88 (dd, IH), 7.74 (d, IH), 7.46 (d,
1H), 7.35 (d, 1H), 7.06 (d, LH), 6.59 (s,
/ )N IH), 3.66 (bm, 2H), 2.97 (bm, IH), 2.85
T (bm, 1H), 2.18 (s, 3H), 2.09 (bm, 1H), 2.04
- (bm, 1H).
MS (m/z): 510 [M+1]"




eyano S (d+d, 2H) 7.65 (d, | H, 7.35(d, | H, 7.10 (d, 1H),'1g§§\mm§ﬁ
IH), 4.00 (t. 2H), 3.60 (t, N 2H), 3.56 (t, 2H), 2.40 (s, 3H). N VS
(mz): AXQBOPE2 1.4 2-nethyl-4-tri- CHB N NVR (' H, DVBEFTEBIBIT8GS (d, |
H, 7. 9 (d, fluoromethoxy s 1H), 7.% (d, 1H), 7.45 (dd, 1H), 7.20 (d, |
H, 7.1 (dd, 2H), 6.65 (s, | H, 3.9 (t, 2H), /N 3.56 (t, 2H), 2.32 (s,

3H), 2.25 (s, 3H). N M (ndz): 458.5 [MH]'. 13 JUN 2006 WO 03/008412
PCT/ EP02/ 07865 28 1-5 2-nethyl EIXAMPII)E)ay CH3 NNWR ('H CDCI3): S 7.97

6.78 (m 2H), 61 (s, | H), 390 (t 80 (s, 3H, 3.52 (t, 2H),
I—q) 23 (s, 3H). /z : 404 1 EXANMPLE 2 Synt hesis of
r epr en%ﬁ \Fé'“&éfﬂ%‘éﬂr‘i‘d%b“(ﬂ“ dgtfmaﬁduw“m\?@)the ERMAQuURgs’ poilipytpdisplaca R N 5 Al
t he anal y¢REatd §d4tSauagme Sat CRIY artd CRF2 BRA fre$pectinielyy frdmbrieeonibirent hirlanExanpl e
i é— 1- (ZCRF receptors expressed in Chinese Hamster Ovary (CHO) cell memgranes For membrane -]
is-tr V, yl)-1,
etf %a“%fo‘*”ﬁigﬁ““g SR T e Rk SR e REREkOl D b
rrg, 0. 04 ﬂ& r‘é"ﬂ’y 9rr4&‘“§0 (fEnTidugg tybes. Nomogepered WithaN (12 L,
2 ed)0 unHrdYtrqqzandmetnrﬁ@ét(wﬂWOmfm imip apA¥C: ﬁﬁﬁkﬁnm e@trnfggem)vah d\a eotor) 5
i rradi at TRy pelierwal Qestdpendidd] Kordgesisedahs e¢nuefdggaais delteer s:  P=90 W T=99C, p=6

psi . The*i*he;sﬁﬂz WeAlest hagbﬁcg%émtm%t.aatemwg adﬁﬁ%n%‘flqw%%(ﬂ) ﬁteactlon

m xture a |ned

ed w
o gani ¢ BRe¥ad YAl riaeuRiL GjopTag™ DV Sluted Ber el e sivms NBEGE ( 3x)
dried oveps pMPESTUbY miingPRA bufier, MEHt SRArRsedsd(2 nmeg/ad)oBSAHe membkandr oduct
2@5 18ur i ineabrabas (SCARCS| upmof frideinérnt $or CRRICAAd CREDhbsperdivelys edduso gy 6ff conc.
0 Nma"rahi%h&@@" (25% to elute the desired product) to give 18.4 ng of the

title Coﬁe IHQ(Q wa?‘%nce‘batedI (;v%mflg ?@181?‘5 a(taroomltemperature and read with the Packard
Topcount with a WGA-SPA '*’I counting protocol.

20 EXAMPLE 4
CREF functional assay

Compounds of the invention were characterised in a functional assay for the determination of
their inhibitory effect. Human CRF-CHO cells were stimulated with CRF and the receptor
25  activation was evaluated by measuring the accumulation of cAMP.
CHO cells from a confluent T-flask were resuspended with culture medium without G418
and dispensed in a 96-well plate, 25'000c/well, 100 pL/well and incubated overnight. After
the incubation the medium was replaced with 100 pL of cAMP IBMX buffer warmed at
37°C (5mM KCI, 5mM NaHCO;, 154mM NaCl, 5mM HEPES, 2.3mM CaCl,, ImM MgCl,;
(30 1g/L glucose, pH 7.4 additioned by Img/mL BSA and ImM IBMX) and 1uL of antagonist
dilution in neat DMSO. After 10 additional minutes of incubation at 37°C in a plate
incubator without CO2, 1uL of agonist dilution in neat DMSO was added. As before, the
plate was incubated for 10 minutes and then cAMP cellular content was measured by using
the Amersham RPA 538 kit.

35
All publications, including but not hmited to patents and patent applications, cited in this
specification are herein incorporated by reference as if each individual publication were
specifically and individually indicated to be incorporated by reference herein as though fully
set forth.

40

It is to be understood that the present invention covers all combinations of particular and
preferred groups described herein above.

The application of which this description and claims forms part may be used as a basis for
45  priority in respect of any subsequent application. The claims of such subsequent application



cpd. RR R2-R3- Analytical Data No. 2-1 2,4-bistrif|uoro- CH3 NN NWR (' H,
CDCI3): S8.02 (bs, I H, 7.89 (d, nethylphenyl S| , 7.88 (dq3JUMﬂMG
7.74 (d,wbo Hoos44246 (d, I1H, 7.35 (d, IH, 7.06 (d, IH), EPO%%&{N 1H),
3.66 (bm 2H), 2.97 (bm 1H), 2.85 N3pbm | H, 2.18 (s, %1? (bm I
H, 2.04 (bm IH. MSmz : 510 M+1 ~ 13 JUN 700b WO 03/008412

PCT/ EPOZ‘rQ %@511‘&9&(1 W&%r@’ or %n@tfag'opﬁaﬁ%s' déb&%r@h&gﬁ blgwgg taq(]:afl nity

has been d e conp ce 1251 -
oCR andtE3e aitel Rampesiionriiatcly o piRep rapind g pkde ey oferapl
reconblnéﬁiW%MMhW““QRF‘ﬁé@éb@@ﬁ@ﬂéﬁﬁfessed in Chinese Hamster Ovary (CHO)
cell nmenbranes. For nenbrane preparation, CHO cells from confl uent
T-flasks were collected in SPA buffer (HEPES/ KOH 5bnM EDTA 2mM Md 2 .
10mM pH 7.4.) in 50nL centrifuge tubes, honobgenized with a 10 Pol ytron and
centrifuged (50'000g for 5mn at 4C. Beckman centrifuge with JA20 rotor).
The pell et was resuspended, honogeni zed and centrifuged as before. The SPA
experiment has been carried out in Optiplate by the addition of 100 L the
reagent mxture to 1L of conpound dilution (100% DVSO sol ution) per well.
The assay m xture was prepared by m xi ng SPA buffer, WGA SPA beads (2.5
nmg/ mL.), BSA (1 ng/nL) and 15 nenbranes (50 and 5 .'g of protein/nL for CRF1l
and CRF2 respectively) and 50 pMof radioligand. The plate was incubated
overnight (>18 hrs) at roomtenperature and read with the Packard Topcount
w th a WGA- SPA 1251 counting protocol. 20 EXAMPLE 4 CRF functional assay
Conmpounds of the invention were characterised in a functional assay for the
etermnation of their inhibitory effect. Human CRF-CHO cells were
timulated with CRF and the receptor 25 activation was eval uated by
measuring the accunul ation of cAMP. CHO cells froma confluent T-flask were
resuspended with culture nedi umw thout (418 and dispensed in a 96-well
pl ate, 25'000c/well, 100 pL/well and incubated overnight. After the
i ncubation the nmedi umwas replaced with 100 L of CAWMP | BMX buffer warned at
37C (5nM KClI', 5nmM NaHCOZi 154nM Nadl, 5nM HEPES, 2.3mM Cad 2, 1mM MyCl2; 30
| g/ L glucose, pH 7.4 additioned by I ng/nm. BSA and 1 mM | BMX) and 1L of
antagonist dilution in neat DVMSO. After 10 additional m nutes of
incubation at 37Cin a plate incubator wthout C02, 1L of agonist dilution
in neat DVMSO was added. As before, the plate was incubated for 10 m nutes
and then cAWP cel lul ar content was neasured by using



the Amersham RPA 538 kit. 35 All publications, including but not 1EqUqu5to
patents and patent applications, cited in this specification are herein
incorporated by reference as if each isdi vidual publication were
specifically and individually indicated to be incorporated by reference
herein as didimggh fully set forth. 40 It is to be understood that the
present invention covers all conbinations of particular and preferred
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any subsequent a tcea{tl on. The clains of such subsequent application 1 3
JUN 2006 WO 03/ 008412 30 PCT/ EP02/ 07865 may be directed to any feature or
conbi nati on of features described her@m They may take the form of
product, conposition, process, or use cl'ainms and may include, by way of
exanple and without limtationR |lowing clains: 1 3 JUN 2006 31
Clains 1 Conpounds of formula (1) Fncl i ste(re0| soners and
pharmaceutically acceptable salts r es tHereof NRZR3 R4 () R N
in Whiich Ris aryl or heteroaryR; each of TWhICh may be substituted by | to
4 groups selected from hal ogen, Cl1-C6 akkyl, Cl1-C6 al koxy, halo Cl-C6

al kyl, C2-GCo6 ;alkenyl, C2-C6 al kynyl, halo CI-C6 al koxy -C(OR5, nitro,

-NR6R7, cyanog and a grougS g@, fhet S ,g‘y%%g&gpg ]koxy %I %%L““’tggﬁggh@l‘kenyl

C2-C6 al kynyl, hal o Cl1- 2 g gen g hal
cyano; R2 and R3 correspo 3 4 5 al ogen
or halo C1-C6 alkyl; RS E%E’%‘%&gggﬁﬁ d%é 4 ﬁ@ﬁ’g & C%a]ﬁg 295 ogen or
-C6 alkyl; R7 is hydr OgRR O c\fahs G@hd & K;YILR ’ n%e?

terocycle, which may be ;Safdifdhed) 06 o yCzceglmenloefcmlk&mleﬁ 19%%'6
bonds, and whi ch nmay be Sl%é?isatllwl Lhtaﬁ)ctlb&6 alkoxy, halogen, NR¢R; or cyano; :

Ry and Ry corresponds to:
R

/j:N \
Ry is hydrogen, C1-C6 alkyl, halogen or halo C1-C6 alkyl,
R; is a C1-C4 alkyl, -OR4 or —-NR¢R;
Re is hydrogen or C1-C6 alkyl;
R, is hydrogen or C1-C6 alkyl;
Rg 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;

Ry is C3-C7 cycloalkyl, C1-C6 alkyl, C1-C6 alkoxy, halo C1-Cé6 alky!,
C2-C6 alkenyl, C2-C6 alkynyl, halo C1-C6 alkoxy, hydroxy,
halogen, nitro, cyano, or C(O)NRgR.

2. Compounds, according to claim 1, wherein
R, is C1-C3 alkyl group or halo C1-C3 alkyl group and Ry is hydrogen. v

3. Compounds, according to any of claims from 1 to 2, wherein
R, is methyl and Ry is hydrogen.

4. Compounds, according to any of claims from 1 to 3, wherein
R is an aryl group selected from: 2,4-dichlorophenyl, 2-chloro-4-methylphenyl, 2-
chloro-4-triflucromethylphenyl, 2-chloro-4-methoxyphenyl, 2,4,5-trimethylphenyl, 2,4-
dimethylphenyl, 2-methyl-4-methoxyphenyl, 2-methyl-4-chlorophenyl, 2-methy!-4-
trifluoromethylphenyl, 2,4-dimethoxyphenyl, 2-methoxy-4-trifluoromethylphenyl, 2-
methoxy-4-chlorophenyl, 3-methoxy-4-chlorophenyl, 2,5-dimethoxy-4-chlorophenyl,
2-methoxy-4-isopropylphenyl, 2-methoxy-4-trifluoromethylphenyl, 2-methoxy-4-
isopropylphenyl, 2-methoxy-4-methylphenyl, 2-trifluoromethyl-4-chlorophenyl, 2,4-
trifluoromethylphenyl, 2-trifluoromethyl-4-methylphenyl, 2-trifluoromethy}-4--
methoxyphenyl, 2-bromo-4-isopropylphenyl, 2-methyl-4-cyanophenyl, 2-chloro-4-
cyanophenyl, 4-methyl-6-dimethylaminopyridin-3-yl, 3,5-dichloro-pyridin-2-yl, 2,6-
bismethoxy-pyridin-3-yl and 3-chloro-5-trichloromethyl-pyridin-2-yl.



I or nore R' groups; R, is C3-C7 cycloalkyl, C1-C6 alkyl, C 1-§§Jghq&my,
halo C 1-C6 al kyl, C2-C6 al kenyl, C2-C6 al kynyl, halo Cl-C6 al koXy,
hydroxy, hal ogen, nitro, cyano, or C($) NR6R7. 2. Conpounds, according to

claiml, wherein R is C 1-C3 al kyl group or halo C 1-C3 al kyl group and R4

i s hydrogen. 3. Conpounds, according to any of clainms froml to 2, wherein
R is methyl and4R8islSnloehedaiphefy))-EaERUAGS.hidReNAbNg .49 @y 30f cl ai s

from1l to 3, whgded-nyR h'§]0f§f,'3-@{p¥}idi9€ AR |i@$ﬁ§ﬁtaéeru9£§1ly%céla-p%ﬁbrek@af?sf,Ophe“y' ’

2- chl or 0- 4- metsbydrphenydiaimdr. chl oro-4-trifluor omet hyl phényl ,
2-ch|oro-4-nethox¥p enyl, 2 4,5-trinethyl phenyl, 2,4- dinethyl phenyl,

2- et hyl - 2 metdgyBhERymethyl-fet-thjazo -3 hpxspzslheiyd. 3-d By dret Hipyralo[2,3-

trifl uoronet h)bﬂ%]é ]—,y é‘J,eg{z_o(mtﬂgtnp%wtﬂfésrghpr,maceuhcally acceptable salts, according

2- met hoxy- 4- t it? $IffbF-onet hyl phenyl, 2- met hoxy- 4- chl or ophenyl ,

3- met hoxy- 4-chl or ophenyl 2,5-dinethox¥-4-chlorophenyl, _

2- met hoxy? 4- i §dfrM8y Ylp‘%@n\}‘la“"zz-'h‘_e‘i%k -ADt23-¢ihysed Herispl g RS riypyridin-1-

2- met hoxy- 4- YYopt gﬁyﬁ@HVFPHQWHﬁPHB \Jing itgphHRpyEeally acceptable salts,
2-trifl uor one@fprding
2-trifluoronet hyl - 4- met hyl phenyl, 2-trifluoronethyl -4 nethoxyphenyl,

2- br omo- 48i soRr By g}rf:frgnwt,hyb‘-‘ﬁ‘fiﬂfl“}?g%”l‘?ﬁh%va’ﬂﬁjﬁﬁe‘h@l{“aZjOIC%Y‘d?)’(BaZ@ -loy)abphenyl |

4- et hyl - 6- di FEVAS Wopp k3 2binyadipg inclgding i phardacsuiisatly @pesprblgisalts| 6-

bi snet hoxy- py PFEFrH8 A2 d 3- chl oro-5-tri chl oronet hyl - pyri din-2-yl. 13 JUN
2006 32 5. ] _

-(2, 4-Bi s-gt ri fIGEPRRY e NPy D-6riditing t 3 Ahiazpl-tyil-pyigral A-yi)-2 Gydibyden- - |

-yl )-2,3- di hyHrRyrolpley idirisine, melyding it Rbpieace icpidacaeptatiesalhae pradivgiti cal | y
cceptabl e saFft¥m ! according to claim 1. 6.

3-Met hyl - 4-[ 6-net hyl - 4-(3-t hi azol - 2-yl -pyrazol -1-yl)-2, 3-di hydro-] H pyrrol o
[2,3- b] pyfi dinPiocssy|fpr B prensration 198 & W&]PGH‘F%%f forgula{Br sacieimed dalciajm 1,

accept abl e Sap‘{,c‘é):'dI%Pdl{lﬁfolqﬁwm[géchqnéﬁ ifywhichNR,R; is defined as in claim 1:

4-[6- Met hyl - 4-(3-thiazol -2-yl-pyrazol -] -yl)-2, 3-di hydro-]

H pyrrol of 2, 3- bl gyri dide! - Yl ]-3-&tilfTdens omethyl - henzGf¥itrile including
its pharmaceuti calll yl acceptabte—satils aCCﬁfé+ﬁg+t§ﬁ§é5Wﬁ]mvﬁ. 6- Met hyl - |
-(2-nethy|-4-tri%|uorbnethoxy-pheﬁ?lft45(3-thiazolf2- | ‘pyrazol -1-yl)-2, 3-
di hydro-1H pyrrol o[ 8)3-b] pyridine incl'iding its pharmceutical |y acceptabl e
salts, according to claim1. 9. ] c

- (4- met hoxy- 2- net hyl - phenyl ) - 6- net hyl - 4- (3-t hi azol - 2-yl - pyrazol - |

-yl)-2,3-di hydro: I pyrrol o[ 2, 3-b] £idine includi niRft s pharmaceutically
accept abl e salts??@%ﬁBPﬂﬁag—Lo_hcfgnﬁT ) %%F_AhanﬁgfgjiB? the preparation

of a conmpound ofRfofnula (I) eas clmi néd i n claien 1r7 s8Coording to the

l¥mdphenyl , 2, 4- " trifl uoronet hyl phenyl,

following Scheme in which NR2R3 is dgfjined as in claigy1l: L NRZR3 NRzR3 R
CQZEt a R, CCZEtf% : 2LOH (1'V)
(\ NR,R, NR,R, NR,R,
RyONTL R ONTL Ry N”NH
R
(Vi (1X) (X)

J |
NR,R, NR,R,
Ren A | Ron A OH
.
- Ny |
RN Ry”NTNH

R

V) (X1)

in which

step a stands for conversion of the leaving group L, selected in a group
consisting from: halogen or reactive residue of sulphonic acid (e.g.



(11) (111) C NRRR3 NR2R3 NRZR3 7rXLo :20M2 N L dR L (VII) (V) (V) f
NRR3 NR2R3 NRZR3 :2r201 g ROPh NL R, NL R NNHR (VIl) (IQ% ﬁ %h
NRzR3 NRzR3 R4 I | R OH R N R INHRR (1) (XI) in which é
stands for conversion of the |eaving group L, selected in a group
consisting from halo% ol re t|ve r@? honlc acid (e.

3
JUN 1006 33 mesyl ate,]I ate ?:)\RP l}%fsgﬁ ‘a gp'ﬂ’&‘b&éi B”’Olghoutpn@ccélt]};rjﬁﬂ‘g’;glrgup

d 1 |

o comouncs (i3], 6} %{ i 1898 as.qstafggx IO

t By 8% co ounds, (1V); step
cstands | gre” édat ﬁ‘meﬁ P& y*e }yg lﬂga.swaag owﬁxaggseﬁg agent
(such as Dess_Martin t”l gI5P 8 EP&BESI’HHS . step
dstandsfor?oprrratlota'b# “fEB 8dg 441p) y‘ly“‘\yﬁlttlg
reaction in the usual | P to” : ?“ PSR 'BT‘ 0 ﬁ’&ﬂl etheh&lloped | owed
b d hydrolysis (s an reduction of the al dehyde
g)r/oﬁgl Wi t% a S%Ptabfeﬂla g}r‘?{“e(aé%(%,ﬁé SONB B )ast"Baﬂ?éﬁdHS(‘Vgggeﬁhp of
conpounds (VII ste? HO’BI?O“P (Mlroxy group in the

suitabl e prot® $ n °’o°lon ggg PRin dhe sppable protecting group

t ent - but ylodl t hyl gl Ig zmp h?fET W&%&Wﬂ/&?ﬁhﬂé@&l on béhlcoupl i ng

with the sui {rg % % LCh‘gf‘] eai“‘@t BnepaPhing Wik ihe svisdbls amins BNER on to

gi ve the hydr DR grou ta’ ‘?‘ﬁ?b‘ﬁ?f& " IR toghepthp h%@lamﬂgmﬂ’awﬂ%w% ecul ar

cyclisation b hpat n r.conversion of the hydroxx group of conpounds

(XI) in a sw dble le j’wge f"cSrL?Bm §‘H8’ C?g P ot 'ﬁleé“"%;? FrecRVESIeN iftthe CBr 4
mi T4 an

and PPh3) to give t he ¥ in a suitable leaving group (such as

e by re ctlon w1th d PPhs) to give the final compounds
(IIa)

11. A process for the preparation of a compound of formula (I) as claimed in claim 1,
according to the following Scheme, in which NR,R; is defined as in claim 1:

NR,R, NR,R, NR,R,
l)r — )\)\J\A — r\/f (it
(v) (X l
o
NR,R, NR,R, NR, R,
m — m ~— J'\)IV (XIV)

n (XV)

in which

step a’ stands for conversion of the hydroxy group in a suitable leaving group L’
of compounds (X1I), which, independently from L, has the same definition
(e.g mesylate, by reaction with MsCl in Et;N);

step b’ stands for conversion of L’ in the cyano derivative of compounds (XI1I) by
reaction with, e.g. KCN in an aprotic dipolar solvent, like DMF;

step ¢’ stands for reduction of the cyano group with a suitable reducing agent
(such as BH;-THF) to the amino group of compound (XIV);

step d’ stands for intramolecular cyclisation of compounds (XIV) by heating in a
suitable solvent (such as NMP) at high temperature;

step e’ corresponds to previous step h of claim 10.

12. The use of a compound according to any of claims from 1 to 9, in the preparation of a
medicament for use in the treatment of conditions mediated by CRF (corticotropin-
releasing factor).

13. The use of a compound according to claim 12, in the preparation of a medicament for
use in the treatment of depression and anxiety.



inclaiml, according to the followi ng Schene, in which NR2R3 is

as inclaiml: NRZR3 NRZR3 NRZR3 R G2 R+ | L' b R | CN (X111) , L
RR NLR NL((IV) (XIl) 1 ¢ NRRZINRR3E NRZR3 R+ |1 \ e :22dR NHRIL
NL(XIV) (1) (XV) in which step a' stands for conversion of the hydroxy

group in a4suimhabkeof £83hREin@eQURitg to MimCRMROHOGRphllidn of IE&Pament for

i ndependent | y k& QiMile, trdddsfiert @ Iﬁggﬁ'rigglfei Bl @Reasé)Card 1S Yin@hEmaldYy bEAFLT ON
with MsCl in B3Ny step b’ stands for conversion of L' in the cyano

derivative of conpounds (X111) by reaction with, e.g. KCNin an aprotic

di pol ar sqgkvemny cohpdtfd Bordiss BPary of IARES 1§ OF fof ELURLhORe RhrediN? SYARAs 9T OUP
with a suitablygdreQusi CRF @8RRbrofikWGdksidg rRIdPy, THF) to the am no group of
conmpound (XIV); step d' stands for intranol ecul ar cyclisation of conpounds

(XI'V) by heat iNgndduRd a&didiRb @1a80h ¥ 88t ust S D1 esm NIYRY d@ﬁreé@iog Bnd SRG ature;
step e corresponds to previous step h of claim10. 12." The use of "a
conmpound agcorgdifdpduid aa@é/or&?flg &d 8iaf?® 15 BMule 1101 trehthebd fﬁrseﬁﬁft?oﬁé PPt a
nedi cament f_Ordis‘é§s%? Ay 1BRR TR RRPhoWE) aGeRd). ti ons nediated by CRF
(corticotropin- releasing factor). 13. The use of a conpound according to
claim12, 1gn tehRrRRR%L BhpBfitich TEAMSAEN o hPSund URorigl Bl r@alimot of

depression angqg@nXi ©te. in ldmbdNe 2006 on34r hbre PRRIHSEHL ﬁcéb?éﬂ?eowge@%f:or di ng
to claim12, ieRcipRespreparation of a medicanment for Use i'n the treatnent

of IBS (irritable bowel disease) and IBD (inflammtory bowel disease). 15.
A conpound according to any of clains | to 9, for use in the treatnent of
onditions nediated by CRF (corticotropin-releasing factor). 16. A
onpound according to claim15, for use in the treatnment of depression and
anxiety. 17. A conpound according to claim 15, for use in the treatnent of
IBS (irritable bowel disease) and IBD (inflammtory bowel disease). 18. A
pharmaceutical conposition conprising a conpound according to any of clains
froml to 9, in adm xture with one or nore physiol ogically acceptable
carriers or excipients.

11. A process for the preparation of a conpound of fornula (I) as‘ﬁggﬁzmg
R N



