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SUBSTI TUT OR PYRI M DO CONT = OR
o 7B CYOM B ves Bac%%uno? 0618,

I nvention _ This invention rel at es to certain pharmaceutically
active substituted pyrido- or pyri M do- cont ai ni ng 6,6- or 6,7-bicyclic
derivatives, pharmaceutical conpositions 10 cont ai ni ng them and net hods of
adm nistering themto subjects in need of the corticotropin

rel easi g factor antagoni stSUBEST PYR'DO‘ GR PYRI ubsti t ut ed

heterocyclic derivativegofraiNiRE &.5- bR SERIVARVESYi tY as
corticotropin rel easi ng-gmvr'%ﬁdmvne@'g@%?%—aﬁrm . i sts.

CRF ant agoni sts are nentioned iSacko® ventitns, 642 and 5,063, 245 15

referring to pepti.des and # | i npne A‘ ct e al
referred to int smvent?qrb%Y%%zﬁge ?%BY ?S'Z{’tel oﬁu %809139
whi ch desi gh@intigo-cbataling GB;B-SbateaE-bxcychc ajotivatives,f pharthazsuticsh ecdmpdsitiinsand

bl hed Decenber 14, .19 P | t PCT/|B / 00373,
D eh GB8; crRriang Ber Abd eRare ! AupiiEering henoR pigects Inese Chtsrony

publ i shed cgrRsfBheelsbbingABt! ahiaGoneraeity. ADp! | cat i on 08/ 448, 539, 20
which was filed in the P 12, 1993 and entered the U.S. nati onal

phase on Juthe iuPSt'l%heﬂ’@FYP'éﬁ derivatiyas claimeddn thipcess exbis actiity @8 was
filed on Ccioh W 0, 1995, and U. S
Pat ent Appl i caﬁt#.bg/ agfgﬁ%%r I C Hbj Cﬁbagaﬂ?mgb{“nﬂ%t he PCT on Novenber
26, 1993 and ent @REdantagonists, arﬁanpmmed imatieS.oRatents 4,605,642 4and] $53,245S.

o, S5 P, PP el e R A8 S
8, 1995, following: PCI\Ragérs Application PRYIBAS/OPE3S, Wbishicesiopates Bt Gaitd Statesh was
filed on Noyg ‘ﬂg‘%. fieq, on 4y &%qﬁggé'énc{ E&bss%&%?\' Blcditier 4, ¢ 3igs; Eé‘r'@é%émare

i ncor por at e Perenca i
| mportance Ayp 1%mhcmwﬁ/wa?3; whichidesighaies théEnited Stats and, was. filed o Malyl ack

2 Gur rentd. 1988 oyl P Mocemeet 21, TR U, Petes Applatin COARIBE.”

States gt ewaucﬁ»ﬁﬁaué’&ﬁ. thumc'mon Nov. 123 mfsema%iuéred MOV, nitibRAPHasewhl | ne

of the dlfferent act|V| S gi,s’esse ntagon i sts |s found in
atent,

M J. Onensiufe M 139%if PhRggtion 9558@9;5 Mhich yas filgd on Oclobgnig,

al so i ncor prygal £ ;ktsmehsa Bt ApRf 20,61908. arRRe] Fafork ApplicitieAoB/usd 413! WARA | N
35 these two and ot her references CRF ant a goni sts are effective In the

treat ment owanfilgdde the PCT o Nevambey; 26, 3993 éﬂﬁteétff?qf thecWd S natiopal Phase @Nder s
such as dep r r I
dopr eosi on UL 24 Toes B8 PAGR ATRcr op/2Bh BEC I was RRLFRLACHS 10es;
25 Provisional U.S. Patent Application 60/008,396, which was filed on December 8, 1995;
and Provisional U.S. Patent Application 60/006,333, which was filed on November 8,

18895. All the foregoing patent applications are incorporated herein by reference in their

entireties.
The importance of CRF antagonists is set out in the literature, e.g., P. Black,
30 Scientific American SCIENCE & MEDICINE, 1995, p. 16-25; T. Lovenberg, et al., Current
Pharmaceutical Design, 1995, 1, 305-316; and United States Patent 5,063,245, which

is referred to above. A recent outline of the different activities possessed by CRF
antagonists is found in M. J. Owens et al., Pharm. Rev., Vol. 43, pages 425 to 473

(1991), also incorporated herein by reference. Based on the research described in
35 these two and other references, CRF antagonists are effective inthe treatment of a wide
range of stress-related illnesses, mood disorders such as depression, major depressive
disorder, single episode depression, recurrent depression, child abuse induced
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depr essi 02&%2%%5{” um depr essi on, dysthem a, bipol ar di sor #ETIBLHNYI1S
cycl ot hym a; chronic fatigue syndrome; eating disorders such as
anorexia and bulim a nervosa,; general i zed anxiety disorder; panic
di sorder; phobias; obsessive-conpul sive i sorder, post-traumatic

stress di sorder, pain perception such as flbronyalgla headache; 5
gastrointestinal dlseases henorrhagi c stress; ulcers; stress-induced

hot i j h ! '
byper sensi 9% |rr| tan e boafaase'% ﬁzsthgﬂﬁ b‘fﬁiﬂraﬂé&‘éa} gggszag&ﬂ tic

hypersen5|t|V|ty
col on; i nf |chnomic datjgus smdcuems. gewm d@ordmmfbhq anorexig angd ibulimian nervosa;

ost eoart hri 4 raraliRdd Qnm i ?I?éo?deraﬂﬂo%@ Bse&?&%tﬂﬁv@&syﬁwt ure

birth; hypeftension, es all'ure; eep ers
neur Odegeneﬁcﬁt-traamhﬁc sineseadiwdeucﬂmaspa%embnmdrs adi Mamgalg&erhé&dadment i a
of the Al zheiner's tiinfarct, dementia, Parkinson's dlé‘)ee{'se,

and Hunt?¥ n@ﬁmg‘t‘iﬁﬂgégsdés“ﬁgﬁ%mg'c stress; CHIGRES: HERFSdRdHCed, Psyeho

exci t ot oxi GapistideRfaverd WERIRA; SHitlopRFative HbUs) kBionkityparsenSitidity; irritebleboRel
psychosoci al dwarfis eut hyroid sick syndrone; sypdraone of |nappropr|ate

ant i di ar r heaYPerams: fsa "59!?851‘? fPW%ﬁW%W%@‘Eﬁ%‘&G&W@ dr ug
and 15  al chfiptis whé fa@f&%m&vmnommmbeaﬁastsl werg&anesaaopdra& rme"aHJtNre

nuscul ar spasms: urinary i ncont i nence; P ycem a and
dysfunct i orﬁﬂhanbvmqm'% rmaﬁﬁKthémlfﬂﬁlﬁes”P d’§§f‘1ﬂﬁ3t newgdegme

Suppr esgg O“d?édbg UWIRR hETAIANIRGHS | didiake v sénie F%ﬂﬁéd %Stheaﬂgq%mer‘ PR s

stress-i nduc I nfections I n humans and ani na
of this i nvautmtanctadenamtm annsnrwdtseas;e andHﬂtlmtmqtm sofis@he; madmamﬂmmg

Which | dseRUE neh Bokos: Sdibfond ST kafegt) EPEL SHORE PR ©
Exanpl e of teawnia; d:sgdmbctal dwarﬁsm eAtHyms&smksyddm esyadmbntdaeismaypropnate

ng[l% dgf Oﬁtn ?ﬁhtrpwfﬁcg M@OQ%, obesity; che %anEEe%’&En& ea’#d' Shaily én%t %Srug and

15 alcohol withdrawal symptoms; infertility, cancer; infertility; muscular spasms; urinary
incontinence; hypoglycemia and immune dysfunctions including stress inducedimmune
dysfunctions, immune suppression and human immunodeficiency virus infections; and
stress-induced infections in humans and animals.

The compounds of this invention are also believed to be inhibitors of CRH

20 binding protein and therefore useful in the treatment of disorders the treatment of which
can be effected or facilitated by inhibiting such protein. Example of such disorders are
Alheimer's disease and obesity.

Summary of the Invention
The present invention relates to compounds of the formula
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the dashed lines represent optional double bonds;



[err] t he dashed lines represent optional doubl e bonds;
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- 3- Ais nitrogen or CR err]; I'S
-NR[err]Rerr], -CRlerr]Rerr]Rerr], - CR[err]R[e rl)Rerr],
-NHCR[err]R[[err]Rlerr], -CCRerr]Rerr]Rerr] , -SCRerr]Rerr]Rerr],
-CRlerr]Rerr]NHRerr], -CRlerr]Rerr]OR-8rr], -CRerr]Rerr]SR err] or
-COR[err], and is single bonded to D, or Bis -CRlerr]Rerr], and is
doubl e bonded to D and D is carbon; 5 Dis nitrogen or CRlerr] and
is single bonded A &itrbgéd 8ABRL;0 which it is attached or D |s car bon

and is double bonged to Eé)é‘@g&u&tj_lg? léoﬁgg”)ﬁ N!‘i";'? Rzﬂl‘ﬁ['@‘?@ Poﬁw B]an
oxygen, nitrogen, isuNRUR? Rf or E
Is a two {o e 1 , A

sul fur - c=0-CEL REF DRFFRY ORISR GR o COR, i yihdle BordRl oD GBR
CR er r] R er r-pﬂbﬁz @RHds dpublg(bonded to DIMB iGc Neach, independently, C=0Q

C=S, sulfar, OXygﬁm ni@*E’NLr%FbR@ﬁEng‘r@ ghPieb nde mﬁgﬂ*ﬁ‘ﬁ%&h@%&ﬁ@‘ﬁ@a&&g%th

adj acent Ting ato or=nitroge onded
to an adjacestD s mbamanuls double bonded to Eher double bdndediteeBrd ring t hat
contains D, E, K and G nmay _gontai n 9 Qubl .bonds,
fromzero to two ﬁéﬁ BYYA, RETOgER Y & rm%b ?f‘g%ﬁ R '#'?Jﬁ'éﬁ ‘5°r {8 AW ur |
and from zerfoh@phber, Whstefti orled} t1ié AtoRTs .sw;agén ﬁitrbbﬁn Csukfln €20 C0&SOERRY,
such groups are parf of the ring !%pﬁc" orcngxygen and sul fur atons are

subst i t uent NR¥or CR®, a"F’HBePF"}?@'SC Rlerr] is Jerr]-Cerr] alkyl

optional {g subst 'k%acb%é f&a&ﬁ qaa%d%ﬁw VO=B\ Izl § t 41fOF, Soxygen, CHR® or NR®
i ndependent |y sel ected from hydroxy, fluoro, ¢hlor'o, bromo, iodo

CLerr] - er et singiy bonspd e pothadscet tiy eigms, o ntropeR o] GFYyihen f is double
0-0 =0) (C, - C4 al kyl =0 N
aIC(kyI § (d (eﬂ S%%Ere}dﬁ?'{’?’yh“%ff@ 'q )eg r]-d e?r] o kyl )OC( ] coan) (derrl-cerr]
-co0((err] - C[ er rthe & loy 7imemigaririopahat cattains P, &, Kyand G may contain from one
er r]

Y qu gln%g&og% %&g %.ﬂ Zefb 88 H.o ﬂuééahomf ;g%@wo&aﬁin Hikdgeh

al kyl), 155qmdr§uﬂhl( @Eirfrt}m Cerr o] twal lBy: 10 onfeS SOups, Whireinthe|cahan afoms of
al kyl) (L er rJucﬁ:[g? ;ls &Jelgéh)df tl\wﬁﬁf afd ?P?echﬁfantﬁ% sulfur atoms are substituents on
the ring;
R' is C,-C, alkyl optionally substituted with from one or two substituents
independently selected from hydroxy, fluoro, chloro, brome, iodo, C,-C, alkoxy, CF,,
20 -C(=0)(C,-C,alkyl), -C(=0)-0-(C,-C,)alkyl, -OC{=0)(C,-C, alkyl), -OC(=0)N(C,-C,
alkyl)(C,-C, alkyl), -NHCO(C,-C, alkyl), -COOH, -COO(C,-C, alkyl), -CONH(C,-C, alkyl),
-CON(C,-C, alky!)(C,-C, alkyl), -S(C,-C, alkyl), -CN, -NO,, -SO(C,-C, alkyl), -SO,(C,-C,
alkyl), -SO,NH(C,-C, alkyl) and -SO,N(C,-C, alkyl){C,-C, alkyl), wherein each of the
C,-C, alkyl groups in the foregoing R’ groups may optionally contain one or two double
25 or triple bonds;
R?is C,-C,, alkyl which may optionally contain from one to three double or triple
bonds, aryl or (C,-C, alkylene)aryl, wherein said aryl and the aryl moiety of said (C,-C,
alkylene)ary! is selected from phenyl, naphthyl, thienyl, benzothienyl, pyridyi, quinolyl,
pyrazinyl, pyrimidinyl, imidazolyl, furanyl, benzofuranyl, benzothiazolyl, isothiazolyl,
30 pyrazolyl, pyrrolyl, indolyl, pyrrolopyridyl, oxazolyl and benzoxazolyi; C,-C, cycloalkyl
or (C,-C, alkylene)(C,-C, cycloalkyl), wherein one or two of the carbon atoms of said
cycloalkyl and the & to 8 membered cycloalkyl moieties of said (C,-C, alkylene)(C,-C,
cycloalkyl may optionally and independently be replaced by an oxygen or suifur and



Clerr]-Cferr] alkyl groups in the foregoing Rlerr] groups may optionally
contain or‘ﬁ Qr two double 25 or triple bonds; Rerr] is
Cerr]-Ce P]”’ﬁ"f‘l? I whi ch may optionally contain fromone tBCIABY®MUBuUbI e
or triple bonds, aryl or (CJerr]-Cferr] alkylene)aryl, wherein said
aryl and the aryl noiety of said (CJerr]-Clerr] al kyl ene)aryl S

sel ected from phenyl, naphthyl, thienyl, _ benzothienyl, pyridyl, quinolyl,
pyrazinyl, pyrimdinyl, imdazolyl, furanyl benzot uranyl benzot hi azol yl,
i sot hiazolyl, 30 pyrazolyl, pyrronI |ndonI pyrrolopyridyl, oxazol yl

a1 kyl ene) ( ¥ eash B ine &:ﬁ)&.}%gyg SRty sptonefbe %%S‘B\r“]a??ﬁ@'ﬁcﬂ?eat orms
cai 4" (Cler r} 0 oriyral Kyl poy Crert| CLert] = o eyl OA RV gy ogl Bnal 1y
and i ndeper‘dy@'g[ PRI if B P}Lﬁ% {é‘?fl‘o?1 Lo 3 é &, BM

98/ 05661 -oc(_o)N(c -C, ﬁkyl#(c ,-C, alkyl), -S(C,-C, alkyl) amino, NH(C -0, @IkBNIN X918
wherein ea

f 'y b
TR R e A @&!ﬁﬁ&g&ggbg%vll-ugwlrﬁé%.%%aﬂ&bh?“a °
sel ected fromel -, alkyh! mm(méci aﬂkéfe” £, rdkﬁk@"-cé alkyl), -SH,&HQ{LNOBV

with one substituent se1 ected from err] "al

- OC( =0 ( ] eBPICLenky).afSRy(C,;C., alkyl) mqﬂ@ﬂ)r zNICf'Cc alky!)(C,-C,
al kyl) (d er, yC[err] al kyl'), -S(C[err] Clerr] alkyl), am no,
-NH(C[err]%ﬂ[e) alkyl), -N(CJerr]-Clerr] 5 alkyl)(Cerr]-Clerr] alkyl),
-N((err]-Jerr ]-NBI’fR’yblj Cﬂtﬂ’ﬁ reay for & ring sdbktyd)from Sai0@ted] 8to B-ngmbered

"G 1 Py 0 & RO B ool bhfndnd pptonely oy bhair b poule'!

- ga( Ce ]r F\I L—b@hds,r andhiwhetein onS(ﬁr&wo]df Gﬁg ting -o@[’tﬁn'f atoaiskytl such 5 to 8 membered
- err lerr err
alkyl)(Cle %’ ‘F%[""" ‘Q‘ﬁé‘?‘}""dmﬂy b Fepidost By %ﬂ%ﬁ"f k’["@'f’raf”&o' B err]

Rlerr] REﬁr Nz’ménﬂrzhnﬁhygmgaﬁek eqfcc;chmyu om saturated 3 5 to 8 tEnarrber ed 10 t
rings, e ere na contain one or two
dougl e rﬁéﬁgﬂgmég %?'8’2 -Ow gﬂlﬂg@%’c@ﬁ@’ el Rrempo iPder &k such

5to 8 marrwvgd;r-soz(c rc;‘ngﬁynrmy optionally and i ndependently be repl aced by
an oxygen or sulfur atom wherein Z err] is hydrogen or

Cerr]-Clerr] alﬁq)? hydrogen.C é alkyl, hﬁ@g‘y }'%"’Hydrogen Cerr]-Cerr]

al kyl, -Q(( err |gach®°/A® éHckH" that i§ H’h&lﬂﬁd td hléaFan éibﬁnr@sellék&G@ independently,

-S(C[err] Clerr] 15 alkyl) or - rl(derr]-Cerr] 1)
Rlerr] is Wym'ag’éﬂg:ert;&ﬁz]a"@f @wqo 'a*I“RSH brqmﬂqﬁa, hygroxy, ms#@xvmethyl formyi,

each Rlerr ]tnﬂLBF&ﬁé&\ylaM i, ﬁmt-c(e a:&ﬁmd &, C.aH o0, akyiing(. -c
sel ected, independent | Urdge err -Kgﬁerr )@m 11T%or o,
chl or 0,20 efe), iGRIE %kﬂkyc(?@)ﬂ Qkyé(ﬁ@%(c -Conlityl), wherein Bat:h jof Ithﬁ)BQ-@Qt hyl ,
g?’ﬁ;lo) (q e;&?iy_ %tcﬁétfﬁs m%gf?wgkgngcf‘ rie ak@ IRs. ?ro%gn?aw J:ptgn%fly contain one
double or triple bond; and each R®, R and Fl’ that is attached to a nitrogen atom is
selected, independently, from hydrogen and C,-C, alkyl;
R® is substituted phenyl, naphthyl, pyridyl or pyrimidyl, wherein each of the
25 foregoing R® groups is substituted with from two to four substituents R'S, wherein from
one to three of said substituents may be selected, independently, from chioro, C,-C,
alkyl, -O(C,-C, alkyl) and -(C,-C, alkylene)O(C,-C, alkyl), and wherein one of said
substituents may be selected, independently, from bromo, iodo, formyl, cyano,
trifluoromethyl, nitro, amino, -NH(C,-C, alkyl), -N(C,-C, alkyl)(C,-C, alkyl),
30 -C(=0)O(C,-C, alkyl), -C(=0)(C,-C, alkyl), -COOH, -SO,NH(C,-C, alkyi), -SO,N(C,-C,
alkyl)(C,-C, alkyl), -SO,NH,, -NHSO,(C,-C, alkyl), -8(C,-C, alkyl) and -SO,(C,-C, alkyl),
and wherein each of the C,-C, alkyl and C,-C, alkyl moisties in the foregoing R® groups



20 aIkyI) -CO(Cerr]-Cderr] alkyl), -C(=OHor -C(=0Q Cerr]-Cerr]

al kyl ), h of the Cerr]-Cerr] al kyl noieti

f or egoi ng Wﬁf aﬂ[err], and R[err] groups nmay optionally C?ﬁqﬂéﬁ#@@g
double or triple bond; and each R err], Rerr], and Rlerr] that is attached
to a nitrogen atomis sel ected, independently, from hydrogen and-
Cerr]-Cerr] alkyl; Rl errp-is substituted phenyl, naphthyl,
pyridyl or pyrimdyl, wherein each of the 25 foregoing R err] groups is
substituted with fromtwo to four substituents R err], wherein from

one to thr eemeﬁ ﬁhrﬁli?bb%&bitﬂmaﬂwnﬂaznehﬁmebm&ténts indepanidaty sefectid from
chloro, (err] C? al kyl ) and

-{(err] - d dhiofo, dM@W’@/ném%["é?‘%]W@[@r ,d]mg;h%@% eré‘lﬂi agf¥r ei n one of said
substituents may @eisSaY, %@ﬁ’ mbﬂ??ﬂﬂ&f"@ﬁ_ YOhIJI{Ibofﬂcf}Bomo bOBRM)0 Httoxy,

cyano, trlfluororret am no, - err]-CJerr] alkyl),
-N(d err] - Clreethpxw| WFPQ(q,&zquvb[ G(EOR(RyE) alkgl tritiugn émqroqu

| kyl | kyl -COCH, -S NH
A1) - SoMGRER R Rk YD) SR (errl gert] alkyl .
-Sgerr]NH err], RRisaydrogen, G[ysirmqu Gjethoxy atlflepte;, -S(Cerr]-derr] al kyl)
and -S(err] (J erﬁ,], ls(:hg‘ilre%eﬁl igbltfér 'ljy' and wherein each of the

Cerr]-Cerr] alkyl err al kyl nmoieties in the foregoing

Rl err] groups R'? is hydro@e® 8t Atefit]; and

PCT/ 1 B97/ 00918 optiopall y be subsititsuted wth_ gne ;wo
substituents i ndep&hbithxyd grg fad 10%1 iy, Ol {:h SH Y  Whersin Ry are
net hyl amgo, indégarideniypsélested idnilipdrghen, and methyl with thﬁ[aeéitudrstﬂavdﬁ@@en“
met hyl, halo (e.g, chloro, fI uoro, iodo or brono), hydroxy, met hoxy,

- =0 ([ er rﬁ}“"@er‘?ﬁ‘y aplianialy be eyaRgio Clerr] - Clerr] al kyl),
trifluoromethoxy, wuhVﬁfegdrlSWSB hiydts (a;Smt thiefditi6F S6VRhMibmBérel Hirg%! of structures in
Rlerr] is hydrogen, roxy, methoxy or fluoro; Rl err
hydr ogen or fqrmla],-tbagr@rqap nRatibg two doubie bonds adjsgest tq each other; @gér(bbwhemphw
and I i]-Cerr] alkyl), or
CRlerr]R e rr'T carbo% dn% 'g[laougi g &[qgrgr qﬁ%{‘rgwl i ndependently selected from
hydr ogent$ and rretemd fhmnmﬂnh@t@@bfpwcsn?ﬂblﬂasmm sg¢h Rpmpelinds. and Rlerr]
may optionally b &of more specific amﬁ’gdsrneﬁt?‘a i%ﬂﬁfﬁ%ré {P\%tfollévm\ '\Dhérpﬂ Si x
or seven nenbered rings structures 1n ormul a re can no
two doubl e t(Bndepradgrasémm zepo teetwio ssubistituenta nsthérbin swhbnutﬁsmutentsmse sadéfmedand

i s doubl e bonded t B, ¢ i err]Rlerr]; 15 and the
phar maceut i cag V c?e?ﬁﬂgﬁﬁ@ °§§+%§"@ such conpounds. Exanpl es
of nore specific enbodl ments of fornula | are the follow ng, wherein

(R[err] represents fromzero to two substituents, wherein such
substitf%nts are as -defined

25

30



above in the definition of fornula I. 20 25 30 WO
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-12- . More specific enbodinents of this invention include
commmﬂsoft rmul a | wherein Bis -CHRerr]Rerr]
-NR[err]R[e &%3%3 Rlerr] is (Jerr]-Cerr] alkyl which may oﬁ’i"gﬁé’ﬂ’?be
substituted with one hydroxy, fluoro, trifluoronethyl or Clerr]-Cerr]
al koxy group and may optionally contain one double or triple bond; and
Rlerr] is benzyl or Jerr]-Cerr] alkyl wipich may 5 optionally contain
one double or triple bond, and wherein said CJerr]-Cerr] alkyl and the
phenyl noiety of said benzyl nmay optionally be substituted with one fl uoro,
Cerr]-Cerr] alkyl, Cerr]-Cerr] alkoxy or chloro group.
Q her nore specific enmbodi nents of the invgntion include conpounds of
formula | wherein Rlerr] is nethyl, ethyl, ‘chloro or nethoxy; Rerr] Rerr]
and R[err] are selected, 10 3 ndepe ently from hydrogen and net hyl;
Rlerr] is di- or tri-substi y yl, or pyrimdyl, in
which up to three of the substlt ents fan be |ngQgendently selected from
Cerr]- C[err] alkyl, -O((err]-gferr] plkyl) tand (err]-Cerr]
al kyl ene) PO (CJerr]-Jerr] al kyl N one of the substituents
can be independently selected fromT{fifluorfonethyl, trifluoromethoxy, -CHO
(dJerr]-err] alkyl)-OH, cyano, chlloro, fluoro, brono, iodo and nitro, and
wherein each of the 15 foregoing{j}ﬁ<arr]-C[err]) al kyl groups may

rip

optionally contain one double d® | e bond; and Z i s oxygen or NH
O her nore specific enbodi ments of the invention include conpounds of the
formula | wherein Ais nitrogen or CH Exanpl es of preferred
conmpounds, ,0f the invention are 20 ? -(1

-et hyl - prébyl) 4, 7-di met hyl - %34 6- trhnethyN henoxy) -1 , 4-di hydr o-

2H pyrido[ 3, 4- b]pyra2|n 3- one; \\?T// _

-ethyl -propyl)-4,7-di net hyl -5- (2,4, gtri nefhyl -

pyrido[3,4-b]pyrazin-3-one; l

-ethyl - propyl )-4, 7-di net hyl - 5- (2, 4, &4y

tetrahydro-pyrido[3,4-b]pyrazine;

-ethyl -propyl)-7-nmethyl-5-(2,4,6-trinet yI phenoxy ol .2 3, 4-

t et rahydrig- pyri do [ 3, 4- b] pyr azi ne; -(1

-et hyl -propyl)-7-nmet hyl - 2- oxo- 5- (2, 42% trlnethyl phenoxy) -

1,2, 3,4-tetrahydro-[ 1, 6] napht hyri di ne- 3-carboxylic acid nethyl ester; 30
-(1 -et hyl - propyl ) -7-net hyl - 2- oxo-5-(2, 4, 6-tri nmet hyl - phenoxy) -

1, 2,3, 4-tetrahydro-[ 1, 6] napht hyri di ne- 3- canlgoxylic acid i sopropyl ester;

1-(1 -ethyl-propyl)-7-methyl-5-(2,4 ,6-trinethyl-phenoxy)-3, 4-di hyd

ro-1H [1 ,6] napht hyridin-2-one;

20

(R),
25 N S S,/J

30
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-(1 -et h‘y 93 B‘fﬂ'l) 7-methyl -6-(2,4 ,6-trinethyl - phenoxy) PCTABY7/00918
3 4-t et rahydro- [1 ,6] napht hyr i d| ne; -(1
-et hyl - propyl )-7-nmethyl -5-(2 , 4, 6-trinmet hyl - phenoxy) - 1 , 4- di hydr o- 2H 3-
oxa-1l , 6-di aza- napht hal ene; 5 .b.- (1
-ethyl -propyl)-4, 7-di net hyl -5-(2, 4, 6-trimnet hyI - phenoxy) - 1, 4-di hydr o- 2H
3-oxa-1 , 6-di aza- napht hal ene; -(1 -ethyl-propyl)-

, 7- di met hy! - 5- (gmﬁ eGsfteHg H}iélqu&ﬁggi(*ﬂs |ﬁvel}1't:ghr}¥ﬂc% co(nlpourfdﬁ qf the formylf_ 3.

H 3- oxa-[1, 6]-n pr opy

3,6-trimet hyWhe?ehZBéis -GHR'Rhet ANR!ATH @nd)X®') is2C 3Cdidligyti whichl hay optionally be
:—I;](r:)?/lrj(rjgl ? LBHg th%r\q@: one hydroxy, ﬂuor? tr?ﬂorome?hyqp L&]dé alLo:EthrJu%rgnuJ may
-ethyl - pr Omlbnﬁllﬂcdﬂﬂtdmbhd ldolblebr kipleBord; Gandi Rfas BuhzyPBEOPEY hikH wifich may

di hyd 2H pyrido[ 3, 3-
et Ky{ Opﬁ Mynd@[?cmtn@t%q géﬁt?'a %33% bong, anﬁﬂ(hﬁ;?'nrﬂ?ﬁ&ﬁs@kvl@ndme

di hydr o- 2Hgpyhi &3}{51 ehzyiinay be subs’muted with ohe fluoro, C -C, alky!
p‘Pﬁé nmet hy I-5 (4- brom) 2y |rrethyl phenoxy) - 13, 3y4

- et hyl

t ZE Lzllhy(g; 8%?%1 elspxy, ar @‘J’]‘%’?rﬁ?ﬂhe I1 -

-e ro r

et rghygrop)p/)yrl Ptﬁgf EN% fa;cizﬁlangrﬁﬂggmﬁn@ SR Ay nﬁ?ﬁ&‘?ﬂém&a compolinds of
- et hyl - pr ofigmmulg ! mrgnpé i9xesthyl( ﬂthwr @hb@ o6 mtithaxyh R -RSlmed X are selected,

T 20 g Fdmey; s8R ONT it gty 418 etk rablg, BEAGH or
1, 2, 3, 4- t etpyeinjdil,dn Whidd u;amra,erofwnmsut&umormngxm be irclwpendentlyrsefectedisdrer ;
%:5( i I—f E gyl%ﬁmﬁ%{'ﬁgg Cg%%lygf?g&?cbbo raTP(yleng) (9 i&e &thl‘(yl? %Q%@@m bﬁe g! t’ﬂXdr 0-

- et hyIh gr ORubstitdente tixybe ﬁdé#edﬂaﬂﬂpsﬂe&edﬁﬁﬂt@brmhwmuo“rom%tl'ﬁ:xé ~CHO,
tetrahydro

1,6 r el
ethyl  pr of5iF+ HERITy Bant. AMirg foso dramacieRg ehR iR 95 Wheria RGP he
3- oxa- 115 6f&b§3ﬁgﬂ@p¢&hﬁlkﬂ@ou3@may optsonallglcorﬁéin one double or tnple bond and
-et hyl - [%y gﬁahyl 5-(4-brono-2 di met hyl - phenoxy)
di hydro 2 3"5&%59&“ BL tMaza- napht hal ene; -(1
- et hyl - propyl ) - Bthedindrd Byécifc éﬂbbameeﬁmanmnm 1rwumaoédm;>8ur¢ds of the
di hydro-1 H 3- oxa- L‘l 61\ napht hyri di n- 2- one;
tormula | wherein A is mtrogen or CH.
Examples of preferred compounds of the invention are:
20 1-(1-ethyi-propy!)-4,7-dimethyl-5-(2,4,6-trimethyl-phenoxy)-1,4-dihydro-
2H-pyrido|[3,4-b)pyrazin-3-cne;
1-(1-ethyl-propyl)-4,7-dimethyl-5-(2,4,6-trimethyl-phenoxy)-1,4-dihydro-2H-
pyrido[3,4-b]pyrazin-3-one;
1-(1-ethyl-propyl)-4,7-dimethyl-5-(2,4,6-trimethyl-phenoxy)-1,2,3,4-
25 tetrahydro-pyrido[3,4-b]pyrazine;
1-(1-ethyl-propyl)-7-methyl-5-(2,4,6-trimethyl-phenoxy)-1,2,3,4-
tetrahydro-pyrido[3,4-blpyrazine,
1-{1-ethyl-propyl)-7-methyl-2-oxo-5-(2,4,6-trimethyl-phenoxy)-
1,2,3,4-tetrahydro-[1,6]naphthyridine-3-carboxylic acid methyl ester,;
30 1-(1-ethyl-propyl)-7-methyl-2-ox0-5-(2,4,6-trimethyl-phenoxy)-
1,2,3,4-tetrahydro-[1,6]naphthyridine-3-carboxylic acid isopropyl ester,;
1-(1-ethyl-propyl)-7-methyl-5-(2,4,6-trimethyl-phenoxy)-3,4-dihydro-1H-
[1,6)naphthyridin-2-one;
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1- (1 -et hyl%ﬁr%/gy } 3,3,6-trimethyl-4-(4-brono-2, 6-di net hyl - 5&3&5?(7{80915 3-
di hydro-1 H-pyrrolo [3, 2-c] pyridine; 1-(1

-et hyl -propyl) -4, 7-di met hyl - 5- (4-chl or o- 2, 6- di net hyl - phenoxy)-1 , 4-

di hydr o- 2H- pyri do[ 3, 4- b] pyrazi n- 3-one; 5-13- 1-(1

-et hyl - propyl ) -4, 7-di net hyl - 5- (4-chl oro- 2, 6- di et hyl - phenoxy) - 1, 4-

di hydr o- 2H pyri do[ 3, 4- b] pyr azi n- 3- one; 1-(1

-et hyl - propyl) -4, 71(41-r§awi-)ph-oﬁylx'n‘noéihyu:&(Z#E-ﬁnmvmwphphmmwz—ﬂ4~t&rﬂ1yuro—

t et rahydr o- py -b razi ne; -(1
-et hyl - propylg % A@'ft J'EXM chl oro- 2, 6-di et hyI phenoxy)-1 ,2,3,4- 10

t et rahydro- pyri do[ -(f-etiyiypra -methyl-5-(2,4,6-trilmeth#l-phenoxy)-1,4-dihydro-2H-3-
-et hyl -propyl)-7- rret(hyl Zé%xgylgg4 ch% or(o 2 6- di rreguhgll pher)loxy)- y

1 2, 3, 4- t et r aP¥AdHE-diazag) ?ﬁﬁildl ne- 3- carboxyllc acid nethyl ester;
1 -ethyl - d -2H-
L 1 et propyi) l‘é?ﬁa‘“”k’x'?’ﬂ?%@?ﬁ%a%ﬁﬁ@g@’ ey e,
- (1 - et hyl -porp}6rdiazaraephthaléndg;4- chl or o- 2, 6- di net hyl - phenoxy) - 3, 4-
d hyd 1 H[1,6
-Iet Kylropropyl[) 7- ]mquﬁ tné%%@ﬂf@ Sgngth(yl ?/16-trﬂ1.nenéi ?hinm?)? ﬂdlhydro-
t et r ahydr o- [ 11H-8}oxagh 6jnaphthyedin-2-one; and -(1

PP T SR BB AR S e

-et hyl - peryI)Haﬁyﬁ—omsm.thndﬁe(4 chl oro- 2, 6-di net hyl - phenoxy) -1 , 4-
di hydr o- 2H 3-oxa-1 di aza-n

Cethyl -propyl). 3. 7%%9%009352 mfsmulelmcaﬂ?efm;?"w@mxy) 3. 4.

di hydro-1 H- 3-oxa-{l1.e8fyi ny4 '7%1’&1&119[19— 42§romo-2 6-d|m$thy(l1phéHJW) 049
pyl) -3, 36tr|rrethl- -(4-chl oro- 2, dlrrethy phenoxy)-

di hydr o- 1H- pysihydrefZti-pyridald.Aikipyrazin-3-one;
-ethyl - propyl) - 7- gmamyﬁ -Arop§i)oa LaiRrétRY]- sqhwazls d‘im@hkqur%r?diy)
D o b b Salpagenein. syl - ag ™ PP E
ety propyl - 7 nt LR e {4 bt 2 G Ty Bhene e Fg
tetrahydro-pyndo[.'s 4—b]pyraznne
1-{1-ethyl-propyl)-7-methyl-5-(4-bromo-2,6-dimethyl-phenoxy}-1,2,3,4-
tetrahydro-pyrido[3,4-b]pyrazine;
20 1-(1-ethyl-propyl)-7-methyl-2-oxo0-5-(4-bromo-2,6-dimethyl-phenoxy)-
1,2,3,4-tetrahydro-[1,6]naphthyridine-3-carboxylic acid methyl ester;
1-(1-ethyl-propyl)-7-methyl-2-oxo-5-(4-bromo-2,6-dimethyl-phenoxy)-
1,2,3,4-tetrahydro-[1,6]naphthyridine-3-carboxylic acid isopropyl ester,
1-(1-ethyi-propyl)-7-methyl-5-(4-bromo-2,6-dimethyl-phenoxy)-3,4-dihydro-
25 1H-[1,6]naphthyridin-2-one;
1-(1-ethyl-propyl}-7-methyl-5-(4-bromo-2,6-dimethyl-phenoxy}-1,2,3,4-
tetrahydro-{1,6}naphthyridine;
1-(1-ethyl-propyl)-7-methyl-5-(4-bromo-2,8-dimethyl-phenoxy)-1,4-dihydro-2H-
3-oxa-1,6-diaza-naphthalene;
30 1-(1-ethyl-propyl)-4,7-dimethyl-5-(4-bromo-2,6-dimethyl-phenoxy)-1,4-
dihydro-2H-3-oxa-1,6-diaza-naphthalene;
1-(1-athyl-propyl)-3,7-dimethyl-6-(4-bromo-2,6-dimethyl-phenoxy)-3,4-
dihydro-1H-3-oxa-[1,6}-naphthyridin-2-one;
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3-[ 7- met hyl'=55 6 6-trinet hyl - phenoxy) 4H 3- oxa- 1 , 6- di aza- REBABIVAIONNS- 1
-yl]- pentan-1 -ol;

2-[7-met hyl -5-(2, 4, 6-trinmet hyl - phenoxy) - 4H 3-oxa-1 , 6-di aza- napht hal en-1
-yl]-butan-1 -ol; 1-(1

-ethyl -butyl)-7- met hyl -5-(2, 4, 6-trimet hyf phenoxy) - 1 , 4-di hydr o- 2H 3- oxa-
5 1 , 6-di aza- napht hal ene; 7-methyl -1 -(1

- pr

pr opy! - but y1 ) - 54 1 emfi-prosT)- 318 BHH&%WM -{a-bibrilb B8 ety EpRERoxy)-2,3- 1

, 6-di aza- napht hal ene
-et hyl - propyihydl:b-m-tplyybloﬁsz-zlpynﬁmrl met hyl - phenyl am no) 1 , 4-di hydr o- 2H
pyrido[ 3, 4- b) pyra

Lyl propyl ) 2 csprERR R4 Aot Lo 2 5 AT Rhened- e

pteridin-6- g dro-2H-pK8dc([3.11»-b]pyrazm-3-ona

- et hyl I t hyl - ph 8- di hydr o- 5H- pt di
_g o%e pgopy ( (1-ethl propyl)-4 7-d [nlngnt}\yl)é (4pc§lrc]:%y£6 dnmettlwylyprggnoxy)ﬂ gridin
-St hyl - pr opymyare- 35[54(@,,9,&;“1%,:1@ hyl - phenoxy) -5, 6, 7, 8-t et r ahydr o- pt er
i di ne;

-ethyl - propyl) 2111 W%oml)ﬂg dimethykRt4reploseiZib-dimethyl-phenoxylst 215 4-
trinmethyl - . [1- (1 -ethyl-propyl)-7-nethyl-1 ,2,
3, 4- tetrahy ro- amlaﬂ(?"aﬁg‘;blﬂmrém n-5-yl]-

(2, 4, -trinet hyl - pHarsthyl-propy}-7-methyl-6-(4-chioto (21 6-dimiedt ylrphognyd Ry) 7+, B,y | - 1

, 2,3, 4- et 5-vyl
(546 051 nEEOTICRAHIBR A Bpelrdingy 22 15V 1
- et hyI pr opyl ) - 74 #ttiethy-ptopy-74néthiyk2-oxa-Gy4-chloern Bydimathyl-ghehaxe)-r ahydr o-
rido [3, 4 Zi
Pgt hyl - E)r opy?]é)%’ ‘ﬁ@?‘&émﬁ QB”%@W?%WP%W@F&%W gst?r '8-t et rahydro- pter
i di Rel ) (1-e§r&| brbpyl)-?-methyl-2—oxo-3—(4-chloro—2 S-dlmethyl-phenoxy)
- et ro r ahydr o- Ier
trimet h5| p @rﬁrf'}“%ﬁlﬁyﬁ%’ [§253"¢“§“Y"d5 e !=°B’r° ﬁuﬁ"e’(? met hyI
(g 2 g ?St ra{‘Kdr 9= (11 et tBHOBRE P VY 7- H\dtﬁyﬁsy(h]-c%lori-z 6-dimethyl-phenoxy)- 3 4-
rinme

- et hél gr gpd’hﬂ"?‘ﬁﬁhgl"‘ﬂmf‘!"‘;“@'?%' net hyl - phenoxy) - 5, 6, 7, 8-t et r ahydr o-
rido r -
P gt hyl - [ pr Op%/e]tr)z:y::j[?ts?fap%:’t:{r :;)m: Tgtthryé{k?%ﬁ %hlg;(r) |2d?) d[u?,e th)al]ppr;/er?%y&l 1nzﬂ?y#] -
1-(1-ethyl-propyl)-7-methyl-5-(4-chloro-2,6-dimethyl-phenoxy)-1,4-
20 dihydro-2H-3-oxa-1,6-diaza-naphthalene;
1-(1-ethyl-propyl)-4,7-dimethyl-5-(4-chloro-2,8-dimethyi-phenoxy)-1,4-
dihydro-2H-3-oxa-1,6-diaza-naphthalene;
1-(1-ethyl-propyl)-3,7-dimethyl-5-(4-chloro-2,6-dimethyl-phenoxy)-3,4-
dihydro-1H-3-oxa-{1,6]-naphthyridin-2-one;
25 1-(1-ethyl-propyl}-3,3,6-trimethyl-4-(4-chloro-2,6-dimethyl-phenoxy)-2,3-
dihydro-1H-pyrrolo[3,2-c]pyridine;
1-(1-ethyl-propyl)-7-methyl-5-(2,4,6-trimethyl-phenoxy)-1,4-dihydro-2H-
pyrimido{4,5-d][1,3]oxazine;
[1-{1-ethyl-propyl)-7-methyi-1,4-dihydro-2H-3-oxa-1,6-diaza-naphthaien-5-yl]-
30 (2,4,6-trimethyl-phenyl)-amine;
[1-(1-ethyl-propyl)-7-methyl-1,4-dihydro-2H-pyrimido{4,5-d}{1,3}oxazin-5-yl}-
(2,4,6-trimethyl-phenyl)-amine;



30 (2,4, 6-trinmethyl-phenyl)-am ne; 1- (1 -ethyl-propyl)-4

, 7-di met hyl 3 6-trinethyl -phenoxy)-1 ,4-di hydro-2H

pyri m doJ 4, gﬁod%&fl 3] oxazi ne; WO 98/ 05661 PCT/IBI7100918
PCT/ 1 B97/ 00918 - 16-

[1 -(1 -ethyl-propyl)-4,7-dinethyl-1 ,4-dihydro-2H pyrimdo[4,5-d] [1,3]
oxazi n- 5-yl]1-(2,4,6-trinmethyl -phenyt)s-am ne; [1-(1

-et hyl -propyl )-4, 7-di net hyl -1 , 4-di hydr o- 2H 3-oxa-1 , 6- di aza- napht hal en-

5-yl]1-(2,4,6-trimethyl-phenyl)-amne; 5

1- (1- hydr oxyrret hylssprmmﬂy)-s-k Hﬁﬂniyﬂetfpyl(ﬂ\eﬁpﬁy)ummhw Sfdmzaaugt;)htﬂualéndl-yly-dr 0
-(1

2H pyri d%’o b] pyr azi n- 3- one;
-hydroxyneth 1)’ |) 4, 7-di nmet hyl -5-(2,4,6-trimet hyI phenoxy) -1, 4-

di hydr o- 2H- pya f7oadtRyi4- Qexraﬂétﬁ lp'fraﬂBﬁy)-4H-3-oxa-1 e»dsaza-aapr{tnalé’ndtym‘esmurkq%n (2

, 4, 6-trimethyl-phenoxy) -3 dro-2H % b]
pyr azi n-1-yl | - but dntr® yl-butyt)-?-methyi-s (22«{) -tnme hyl-phenoxy) 1 ,4-dihydro-2H-3-oxa-

[7 net hyl -g5- (126,6,5? _},Fbmmg phenoxy) - 3, 4- di hydr o- 2H pyri do[ 3, 4- b] pyrazin-1
yl - butan-1-ol " ! 2-[7-met hyl -5-(2

, 4, 6-t ri met hyl - phémethyl-3-(Hprhpyl-butyl)<B-{2] 4, 6-tdpetiyhphemoxy)1.4tdihytto-2H-3-oxa-
but an- 1 -ol;

2-[4, 7-di net hﬁ"?’??‘ﬁ tga{rl'met hyl - phenoxy) - 4H 3- oxa- 1

, 6-di aza- napht hal dn¢itethyli-propyl)-7-nhethyks-12,4 @-trimethyl-phenylaming)-{,4-dihydro-2H-
-ethyl prop - 6-trinethyl - phenoxy) -i soqui nol i ne;
di et hyl - é?igeft’g@ %]rb'&%Pg’rret hyl - phenoxy) -i soqui nol i n-5-yl ] -am ne;
[5-( 1 etdwl pr ogy{ )-ethyirptdpyi}-2anethiyhe|(2,4;6ltrimethyi-phenylamino)-7,8-dihydro-5H-
-yll-(2, 4, 6- tr| t hyl - phenyl ) -am ne; 20

N- 5- but yl - N- P&t PoBerpt hyl - NL- (2,4,6-trimethyl -

phenyl) - SOCIl!B'-(ﬁCchVI rbp I‘)-QLrﬂEi -(2 4 6—tnmethy|—phenoxy)-7 8-dihydro-5H-pteridin-6-one;

5-(1l-ethyl-pro -trimeth % enox

[ 2, 6] napht hy,er(grq%y -propyl) meth (g._4(&_Ltnnppw-p ﬂp&@@,p)e droqpteridine;
-(2,4,6-trinethyl 91‘(‘3 #Bp ig Jst'TeB-tetrahydro pter¢d4n(41yl }1-(2,4,6-

- et hyI propyl ) - 6- rret hyl - trimethyl - phenoxy) S[1 7] napht hyri di ne;

[5-(1 -et¥yl irpmetﬁylrah%tywémm--[z 6] napht hy| din-1

Lot iyt TP oy oz
H-[ 1, 6] napht (&.#i6rimethyl-phenyl)earsine;
;_'_et 2y|7] ﬁ;gﬁ%llhg/r ?dlr[‘?t(gjé h -pg'gpﬁ) § %EHWHWS f&?&%&)o-ﬂ)yndo[s 4-b]pyrazin-5-yl}-
(2,4 &tnmethyl-phenyl)-amme
20 1-(1-ethyl-propyl)-7-methyl-5-(2,4,6-trimethyl-phenoxy)-1,2,3,4-tetrahydro-
pyrido[3,4-b]pyrazine;
8-(1-ethyl-propyl)-2-methyl-4-(2,4 6-trimethyl-phenoxy}-5,6,7,8-tetrahydro-pteridine;
[8-(1-ethyl-propyi)-2-methyi-5,8,7,8-tetrahydro-pteridin-4-yi]-(2,4,6-
trimethyl-phenyl}-amine;
25 {1-(1-ethyl-propyl}-7-methyl-1,2,3,4-tetrahydro-[1,6)naphthyridin-5-yl}-
{2,4,6-trimethyl-phenyl)-amine;
8-(1-ethyl-propyl)-2-methyl-4-(2,4,6-trimethyl-phenoxy)-5,6,7,8-tetrahydro-
pyrido[2,3-d]pyrimidine;
[8-(1-ethyl-propyl)-2-methyi-5,6,7,8-tetrahydro-pyrido[2,3-d)pyrimidin-4yl]-
30 (2,4 6-trimethyl-phenyl)-amine;
1-(1-ethyl-propyl}-4,7-dimethyl-5-(2,4,6-trimethyl-phenoxy)-1,4-dihydro-2H-
pyrimido{4,5-d}[1,3]oxazine;



4-di et hyl am no- 6- net hyl - 8- (2, 4, 6-tri net hyl -phenoxy)-1 H[1

, 7] napht hyri di n- 2- one;

4- di et hyl afNOBS66ket hyl - 8- (2, 4, 6-tri met hyl - phenoxy) - 1H[ 1, 7] rewpiestpoonsli n- 2-
one; 30 1-(1

-ethyl-propyl)-7-methyl -5-(2,4,6-tri rret hyl - phenoxy) -1, 2, 3, 4-t et r ahydr o-

pyri do[ 3, 4- b] pyr azi ne; (116 et hyl -propyl )-7-nmethyl -5-(2, 4
, 6-trinethyl-phenoxy)-2, 3-di hydro-1 H-4- oxa-1 , 6-di aza- napht hal ene;
WD 98/ 05661

L L ot o By ethybarapy -4, T gimetayi; 1. mm—zsh@mvfbsm AloaAgny

H- 4- sz &ﬁnﬁtw-@hampmrhmbene
-et hyl - propyl’) - 7-m et hy r ahydr o- Pht hyr| di n- 5- ly
(2,4, 6-trinmet hyl [bﬂéﬁmy)-pmmgi 7-d|rgathyl-1 4-d|hy11r9-2}'(l-§]-oxa- ,6-diaza-naphthalen-

- et hyI pr op Rasli in@; 1H 4-oxa- 1 , 6-di aza- napht hal en-5-yl ] -
(2,4,6-tri g.ltyﬂ);%“%%hy?gméﬁyemn

[1-(1
- et hyl - pbopyl ) - 7Jﬂiami9noxzmsﬂwl-mavlb7ﬂmﬂhxtQ-Kﬁ.érﬁﬂmmetwmnﬁami Redibydre- y| | -

2,4,6-tri 1 1
get hyI pr ogg bdﬁ@fﬁwp\'&ﬁ@@g 3!— t et rahydr o- p£/ri d(() [3,4-b] pyrazin-5-yl] -
10 (2,4,6-tri mat (it -ptdeoxymethyi-pegpyl)-4,7-dimethyl-542,4(Btrimethyl-phenoxy)-1,4-

(gt Zyl6 |to; ,Oﬁé{h@' %ﬁ %3[‘% *,Raﬁg"é' E:E&r‘ghydr 0- pyr |( do [3,4-b] pyrazin-5-yl]-

- et hyl - propyl ) - 72r[nthy1im5tw25426¥ B-ttmmtl'kw-lphpheﬂsb)@.)“‘dlhyérdJEHyWrmﬁbl-ﬁb]
thia-1 ,6-diaza- n?r@ft hal en 1-(1
-ethyl - [3F’0p9¥")°~3"7‘1 H‘}‘P“‘Q Qlp 4 6-tri net hyl - phenoxy)- 1,2 , 3, 4-tetrahydro-

pyrido[ 4, 3-d] pyr pifvdhéthyl-5-(2,4 &tnmethyl—pﬂer(o’ky)-a 4-dshydro-2H-pyndo{3 4-b)pyrazin-1-

- et hyl - propyl -3, dlnethyl 5-(2,4, 6- trlnethyl phenoxy) - , 3, 4-tetrahydro-
pyri doJ 4, S-U} o ne; -(1
-ethyl - propyl ) - 427t7dh£m9|twk2 56(-tﬁnfbk®l-bﬁbﬁ33&i1§h FMRIRE2A 1 JB)naphthyridin-1-yi)-
, 2,3, 4-tetrahydro- , 6] napht hyri di ne
tetrahydro Byﬁﬂr‘do‘fltl 3 d] pyr| m d| ne; 1-(1

-et hyl - ggopyl ) - 4pf 46'%&99115:(5 4(avﬂn&n}nfdh%&mmmemm)maz&ﬁamm&r PyfH+ 3-
thia-1 ,6-di aza- napht hal en

—et hyl - pr opp¥tand-at; di et hyI (5-(2,4,6-tri rret hyI phenoxy) 1
, 2, 3, 4- tetr ahydr 84 _ethyl-propyl)-3-methyl-1-(2,4,6-trimethyl-phenoxy)-isoquinofine;

diethy)-[3-methyl-1-(2,4,6-trimethyl-phenoxy)-isoquinolin-5-yi]-amine;
[6-(1-ethyl-propyl)-3-methyl-isoquinolin-1-yl]-(2,4,6-trimethyi-phenyl)-amine;

20 N-5-buty-N-5-ethyl-3-methyl-N1-(2 4,6-trimethyl- phenyl)-isoquinoline-1,5-diamine;
§-(1-ethyl-propyl)-3-methyl-1-(2,4,6-trimethyl-phenoxy)- [2,6]naphthyridine;
5-(1-ethyl-propyl})-3-methyi-1-(2,4,6-trimethyl-phenoxy)-[2,7]naphthyridine;
4-(1-ethyl-propyl)-6-methyl-8-(2,4,6-trimethyl-phenoxy)-[1,7}naphthyridine;
[5-(1-ethyl-propyl)-3-methyl-[2,6]naphthyridin-1-y1]-(2,4,6-trimethyi-phenyl)-amine;

25 1-(1-ethyl-propyl}-7-methyl-5-(2,4 6-trimethyl-phenylamino)-1H-[ 1 ,6]naphthyridin-2-

one;
4-(1-ethyl-propyl)-6-methyl-8-(2 4,6-trimethyl-phenoxy)-1H-[1,7lnaphthyridin-2-cne;
4-diethylamino-6-methyl-8-(2,4,6-trimethyi-phenoxy)-1H-[1,7)naphthyridin-2-one;
4-diethylamino-6-methyl-8-(2,4,6-trimethyl-phenoxy)-1H-[1,7}naphthyridin-2-one;

30 1-(1-ethyl-propyl)-7-methyl-5-(2,4,6-trimethyl-phenoxy)-1,2,3,4-tetrahydro-

pyrido[3,4-b)pyrazine;
1-(1-ethyl-propyl)-7-methyl-5-(2,4,6-trimethyl-phenoxy)-2,3-dihydro-1H-4-
oxa-1,6-diaza-naphthalene;



pyrido [4,3-d]pyrimdine; 25 4- (1
- et hyl - propywdﬁﬁdgg hyI 8-(2,4,6-trinethyl - phenoxy) - pyrano[ 2, 3-c] pyri di n-2-

one; -sec-butyl - 7-met hyl - 5- (2, 4, 6-tri met hyl - pheff5IBs7/00918

, 4- di hydr o- 2H pyri do[ 3, 4- b] pyr azi n- 3- one; 1

-sec-butyl -7-nmethyl -5-(2, 4, 6-trinethyl -phenoxy)-1 ,2,3,4-tetrahydro- [1 , 6]
3napht hyri di ne; 30 1 -17-

-sec-butyl -7-methyl -5-(2, 4, 6-tri net hyl - phenoxy) -1, 4-di hydr o- 2H 3- oxa- 1, 6-
di aza- napht hal ene; 1

-sec- butyl - 7- et hyl-(3- 4tﬂyl4p|®ptyr)l-7rﬁ¢dibﬂrl-51mnsD‘ttimethyl Bhéndxy) <, BaiNgtre- 1hii4-do
|[3?é-|-71| g]ggy(r)ggll |a-1 &dlua-naphvpalene -1 8-

-sec-butyl-4 ,7- tohay |-
4 di hydlrjoyZH- 3- oxgli(r‘?'telm/‘“1‘35'b b?l);‘fzgf éﬁﬁ%ﬁ?‘rﬁygngiwb T, :6)naphthyridin-5-yl}-

"sec-butyl - 4, @ﬁmﬁwlﬂb?rﬁ'n@"ﬂn?.rl net hyl - phenoxy) - 1

, 2, 3, 4-tet gahydr o- | - | -1_-(1
- propyl - but yl gl 5-( gyg %ﬂyl'pfﬁ%\d%%rn%tﬁ%ndx%@% 3@%’”31 e'f"raé ?gﬁh{n/alen-s-yﬁ]l

, 6] napht hyri d(&\fbs-tnme*hyl-phenyl)-anﬁncec but yl - 3- net hyl -

-(2,4,6-trinethyl -

di et hyl - [ 3- met hyl ﬁ?ﬁﬁ%’?éﬂﬁehﬂ’w‘p&ﬁ& din ?5".“3(34(1&'1'?16:6. fiezapaphthaienss-yil-

[ 5- sec- butyl - @#8itdimethybphery)amine;1 -yl ]- (2, 4, 6-trinethyl - phenyl ) -anine; 10

N-5- but yl - N- 5- et hyl| - 3-
pheny:J) }’I soqui nol IVL E@y[;@é%ﬂﬂyb f méhyl ‘} 2 :{:E-te%ahydro -pyrido[3,4-b]pyrazin-5-yl]-

5-sec- but yb- S(QmStheﬂ; l@éheﬁ @.—a'fﬁ‘mé}"et hyl - phenoxy) - [ 2, 6] napht hyri di ne;
5-sec- but yl - 3- net hyt ri met hyl - phenoxy 2, 7] nap hthgrldine;

4- sec- but yl - 6- met hijll Usesz' aroe;wd)r?- thyi-1, ak?eﬁﬁﬁgiygy om]rmdﬁm Inyrazio-5-yi}-

5- but yl di
VT (2,4 b T e e O5

-sec- but yl - 7- et hyl(&# *ylzprepvwrmsﬂwsp(raehﬁtamqibyl-ahqncpty) -1,4-dihydro-2H-3-

6] napht hyri dinfy. ?G%a-n hthalene
4sec but yl - 6- met’hyl - 8- ( 46tr|rrethyl phenoxy)-1H[1

, 7] napht th di n- 2- bethyl-propyl)-?-methyl -5-(2,4,6-trimethyl-phenoxy)-1,2,3,4-tetrahydro-

4- di et hyl am 4,6-trimethyl -phenoxy)-1 H[1
, 7] napht hyri 3.3'”_ g[%?,@&yrﬁm&.%a,

4- fli et Eylh am no- 6- nb(hgﬂhyaarpeymaﬁ-d»mﬂm 82 4Ehtrinoethyl-dhenoky)-1,2,3,4-tetrahydro-
, 7] napht hyri
-sec but yl - dﬁrﬁr ﬁ{,‘f)ggifiyé'"ﬂd'g"tr. met hyI phenoxy)-1 , 2, 3, 4-t et rahydro-

1-(1-ethyl-propyl)-4,7-dimethyl-5-(2,4 S-trlmethyl-phenoxy) 1,2,3,4-tetrahydro-
20 [1,6]naphthyridine tetrahydro-pyrido{4,3-d]pyrimidine;
1-(1-ethyl-propyl)-4,7-dimethyi-5-(2,4,6-trimethyl-phenoxy)-1,4-dihydro-2H-3-
thia-1,6-diaza-naphthalene;
1-(1-ethyl-propyl)-4,7-dimethyl-6-(2,4,6-trimethyl-phenoxy)-1,2,3,4-tetrahydro-
pyrido{4,3-d]pyrimidine;
25 4-(1-ethyl-propyl)-6-methyl-8-(2,4,6-frimethyl-phenoxy)-pyrano[2,3-c]pyridin-2-one;
1-sec-butyl-7-methyl-5-(2,4,6-trimethyl-phenoxy)-1,4-dihydro-2H-pyrido[3,4-b]
pyrazin-3-one;
1-sec-butyl-7-methyl-5-(2,4,6-trimethyl-phenoxy)-1,2,3,4-tetrahydro-[1,6]
3naphthyridine;
30 1-sec-butyl-7-methyl-5-(2,4,6-trimethyl-phenoxy)-1,4-dihydro-2H-3-oxa-1,6-
diaza-naphthalene;
1-sec-butyl-7-methyl-5-(2,4,6-trimethyi-phenoxy)-1,2,3,4-tetrahydro-pyrido
[3.4-b]lpyrazine;



20 pyrido[ 3, 4-b] pyrazi ne; 1
-sec-butyl -7-nethyl -5-(2, 4, 6-trinet hyl - phenoxy) -2, 3-di hydro-1 H 4-oxa-1, 6-

di aza- naph™Me! 2 1 PCT/IB97/00918
-sec-butyl -7-nethyl -5-(2, 4, 6-trinet hyl - phenoxy) -2, 3-di hydro-1 H 4-thia-1, 6-
di aza- napht hal ene; 25 [1 -sec-butyl-7-nethyl -

,2,3,4-tetrahydro-[ 1 6]naphthyr|d|n5¥b -(2, 4, 6-
trimet hyl - phenyl ) - ani ne; -sec-butyl -7-nmet hyl -2, 3-di hydro-1
H 4-oxa-1 , 6-di aza- napht hal en-5-yl ] - (2,4,6-trimethyl - phenyl) am ne;

SRR A I e PR AR I et s SR
3, 4- te”ahw’-&aﬁtﬁkﬂﬁh&ﬁné b] pyrazin-5-yl]-(2,4,6-

tr| met hyl - phenyl) - am n WO 98/ 05661
PCT/ | B97/ 00918 1-sec-butyl-4 7-dimethyi-5-(2,4,6-trimethyl-phenoxy)-1,2,3,4-tetrahydygpyrido

[1 -sec-but 1,2 ,3,4-tetrahydro-pyrido [3 4-b] pyrazin-5-yl]
-(2,4,6- Yéaz)%%‘ﬁyl hen | ) -am ne;

- sec- but ﬁl - 7- et Ayhethyt- z—(np@omwmguzmmywi phanqxﬁyuzdi,emtsamwra- 1

, 6- =N ne 1
-sec- but yI Mﬁ{m@&@ 4 6- t rimet hyl - phenoxy) -1, 2, 3, 4-tetrahydro- pyri do-
[ 4, 3-d] pyri m di n&;sec-butyl-3-methyl-1:(2,4,6-trimethyl-phenoxy)-isoguinoline;
: Zeg Zut )élt i 2h; d?l {TGSWI]){%'S‘“‘V%"%?AA{"H]‘%SW%# ﬁ?ﬁg;soﬁhinolm-s-yﬂ-ammi
-sec-butyl -4, 7- d|[mwbmy63-(ﬁbthyl-;§bmmamkyy]l-(zmnhmhyl-bhaﬂy!ﬁuﬂmeet rahydro-[1

- S]ec %8 ?p Qt ?%W@WM? hé-tn ﬁy;@)@n% -tsoduinohne'l 5-d|amm¢-:-1

, 4- di hydr o- 2H- 3- stuea-bhtys&methym (ﬂﬁ,sanrhamPLMneﬂﬂr I2, B]naphthyndinel
" sec- butyl -4, 7- d| met hyl (2

, 2,3, 4-tetrahydr ﬁ?fﬂ‘@ﬂ‘a‘meth)"ﬂ?ﬁ%ﬁd']' %N’rﬁhﬁ"ﬁ&) &J&P‘P@hyﬁd‘ne
4- sec-but yl - 6- mefghsks &mﬂ%-fﬂatﬁyié-tz%h%em )‘YQ Xﬂﬁ%{r@h goy! i di n-2-one

, Unl ess otherw sé i ndicated, the al referred to
herein, as wel| &&segbutyl-3-methyl-[2, 6]naphthyridin-1-yi}-(2, &tnmethyl—phenyl)—amme,

18 1-sec-butyl-7-methyl-6-(2,4,6-trimethyl-phenylamino)-1H-[1,6]naphthyridin-2-one;
4-sec-butyl-8-methyi-8-(2,4,6-trimethyl-phenoxy)-1H-[1,7}naphthyridin-2-one
4-diethylamino-6-methyi-8-(2,4,6-trimethyl-phenoxy)-1H-[1,7]naphthyridin-2-one;
4-diethylamino-6-methyi-8-(2,4,6-trimethyl-phenoxy)-1H-[1,7]naphthyridin-2-one;
1-sec-butyl-7-methyl-5-(2,4,6-trimethyl-phenoxy)-1,2,3,4-tetrahydro-

20 pyrido[3,4-b]pyrazine;
1-sec-butyl-7-methyi-5-(2,4,6-trimethyl-phenoxy)-2,3-dihydro-1H-4-oxa-1,6-

diaza-naphthalene;
1-sec-butyl-7-methyl-5-(2,4,6-trimethyl-phenoxy)-2,3-dihydro-1H-4-thia-1,6-
diaza-naphthalene;

25 [1-sec-butyl-7-methyl-1,2,3,4-tetrahydro-[1,6]naphthyridin-5-yl}-(2,4,6-

trimethyl-phenyl}-amine;
[1-sec-butyl-7-methyl-2,3-dihydro-1H-4-oxa-1,6-diaza-naphthalen-5-yl}-
(2,4,6-trimethyl-phenyl)-amine;
[1-sec-butyl-7-methyl-2,3-dihydro-1H-4-thia-1,6-diaza-naphthalen-5-yl}-

30 (2,4,6-trimethyl-phenyl)-amine;
[1-sec-butyl-7-methyi-1,2,3,4-tetrahydro-pyrido[3,4-b}pyrazin-5-yl}-(2,4,6-

trimethyl-phenyl)-amine;



al kyl "noi eties of other groups referred to herein (e.g., alkoxy), may be

| i near or hed, and they may al so be cyclic (e.g., cyclopropyl,
cyclobutyl,vgygpgggﬁtyl or cycl ohexyl) or be linear or é?ﬁﬁ@ﬁ@@%énd
contain cyclic noieties. 20 The invention also relates to a
pharmaceutical conposition for the treatnent, prevention or inhibition
of (a) a disorder the treatnent of which n be effected or

facilitated by antagoni zing CRF, incl udi ng but not limted to disorders
i nduced or facilitated by CRF, or (b) a disorder selected from

I nfl ammat ory di sor N
osteoarthri %II S, eg %a ﬁh7 ﬁﬁt cl)r1| %gl‘g anﬂ#???’é?gg hsbéﬁgp%ﬁl?'zseﬂ] 5%4 &
anxi ety di sort:iaathybplrmnyi) qnlnndul as obsessi ve- conpul si ve d| sor der;

N e s

depressi on, idigdatiiliphthaidredr depression, single episode depreSS| on,
recurrent depre55|on chil d abyse i nduced depr essi on, i sorders

associ ated wi th prbﬁé‘h‘?ﬁ‘ Yli-medinBoltes éﬁﬁ‘%ﬂ&??ﬁh’d%ﬁr‘k@'ﬂbﬁdm' pyrido-
dyst hem a; 33 99;1,,%,,@ sorders; cyclothym a; chronic fatigue syndrone;
stress-induced h(gadache cancer; irritable bowel syndronme, Crohn's

di sease; spastic cosembutyb37-dimethyi5v2 4.,6-trimethyl-phenexyid 2.3 ditetrahyaizg-pyrido-
stress-i nducg gy@h ifgdman i munodeficiency virus (HV) infections;

neur odegener at' v] seases such as Al zhei mer's di sease, Parkinson's disease

and WO 98sersingyl-4,7-dimethyl-5-(2,4,6-trimethyl-phenoxy)-1,2,3,4-tetrahydro-{1,6]-
PCT/ 1 B97/ Q091 - 20-

Hunt i ngt o& %Pgtggngme t§ on? do;4 grdl%yngﬁelg'ggs eating di sorders such as
anorexi a and 1bséa-butal—41,e'|sdnmmyl-Be(ance-ina-ggtlwl-ephemq)-1 @kdihydral2H-3-thia-1,6-
dependenci es nd ad h @IOHS (e.q. dependenci es on al cohol, nicotine,
cocai ne, her a?Zepl nes, "or ot her drugs); drug and al cohol

wi t hdr awal syrrpt omssecsbmqss 7deﬂﬂg¢5ﬂ2ﬁ¢@ﬁi‘rﬂdhﬁ-}ph&ﬂd%1 mhhwmydro- yrigd-CK

syndr one; ro L na opr| ate antidiarrhetic hornone (ADH); esity;
infertility:; Tﬂ@éﬁEY aidings 8 i nal cord traum; ischenic neuronal damage

(e.g., cepsebral 4»sethﬁﬁhfa%aw-®t2 «as-tﬁ:a&mlpr ﬁheﬁkaﬁfﬂ{ﬁ'S—é pyisR22ne.
exci t ot oxi ¢ neuronal danmge i nune sfunctlons

epsy: stroke;
i ncl udi ng stress HNRF@eﬂth&ﬁw’Qd\???Pu g\‘@mul’s "9?%“19 to ’I%P'Gr AR well asthe

syndrone, bOWjKYE nidibtitidi 8O ofRY Yrouptf vefBRed 36 Heré hlkbiqb belﬁ?;eaﬂfzﬁl
dysfunctions i nduced %tconfl nement in _chickens, sheeri ng stress in sheep

or humafranehrel antthey ey gisoke eyclig (@gy é=:¥§'°PWParbg=¥°/"°bH% QYFiepestyh His;
urinary XEISRW)%%QN%?B\‘ biantReihd Bofbin dRlideitied®r ' S type;

mul tii nfarct enment
The invention also relates to a pharmaceutical composition for the treatment,

prevention or inhibition of (a) a disorder the treatment of which can be effected or
facilitated -by antagonizing CRF, including but not limited to disorders induced or
tacilitated by CRF, or (b) a disorder selected from inflammatory disorders such as
rheumatoid arthritis and osteoarthritis, pain, asthma, psoriasis and allergies; generalized
25 anxiety disorder; panic; phobias; obsessive-compulsive disorder; post-traumatic stress
disorder; sleep disorders induced by stress; pain perception such as fibromyalgia;
mood disorders such as depression, including major depression, single episode
depression, recurrent depression, child abuse induced depression, mood disorders
associated with premenstrual syndrome, and postpartum depression; dysthemia;
30 bipolar disorders; cyclothymia; chronic fatigue syndrome; stress-induced headache;
cancer; irritable bowel syndrome, Crohn's disease; spastic colon; post operative ileus;
ulcer; diarthea; stress-induced fever; human immunodeficiency virus (HIV) infections;

neurodegenerative diseases such as Alzheimer's disease, Parkinson's disease and



anyotrophic | ateral sclerosis; hypertension; tachycardia; congestive heart
failure; ost eoporosis; premature birth; and hypoglycema in a mamal,
includingvﬂoﬁﬂWﬁﬁ% 15 conprising an amobunt of a compound oPCT/mRS7Messul a 1,
or a pharmaceutically acceptable salt thereof, that is effective in
the treatnent of such disorder, and a pharmaceutically acceptabl e
carrier. The Inventlon al so, Bplates to a nmethod for the
treatment, prevention or inhibition of (a) a disorder the treatnent of
whi ch can be effected or facilitated by antagoni zing 20 CRF, including but

i sor dor - SEbndR st niasny=/sfesste sebig diotlers s s icieds end 1 <

and OpLMARY AdHvoéd; Shammngucastrbm,chamal atspendendies] ARl adartioe (g2l | zed
anxi ety di sorder; @gnl go hobi as; SESSI e- co&r&ul si ve di sorder;
post-trau riependancias onflcoliolnic "@Pe%??aiﬂes PI@i}, Denzodiazepings of herdrugs)s

pain per Ceamdaahcsaebhaswmumm%stms EReEk-NUEEdISSyeh6ti 6pisddes? euthyroid
depression, including major depre55|on si ngl e epi sode depressi on,

recurret sick sY@éﬁ?’B%-sFm‘i’""Bﬂlq’fd'"&BB@E“F'ﬁd fic dwrmane (ABSY;: QPS%%Ier s
associ at ed; rﬁérﬁiﬁiy ; head twnib;h%oré wadfn ”ﬁc%&@g negf&naﬁa&*wgeéigg%eé&b

dyst hem a; roni c syndrone;
stress-i ndlscbdnheadeh:m carahmaérrvppqcnnmbuschem:a) lpxeitotoxis; mewirore) cﬁmﬂge S

Stross. | ndemperORHe ImieRe RREhElenk g srrtsiRboget) Rl oyesingtions
neur odegend.ql, ipeecine streshi smdme,shwmashwﬂng deviee,r écuuirt pmxﬁmﬂa‘ibiﬁlldtmn )

i Sor ddPs " En VRSO, ebbaf BY RarinemeriaR A Eehe. ity SRRe IT Bhedit ot 02
st r ess- i ndHosdnnimalotinteraetiors Orbisted estrés Oh ddogs)k mussli&®pasms; urinary WO

98/ 05661
PCT/ | B97/ olfspgtinence; senile dementia of the Alzheimer's type; multinfarct dementia;

syndr one oamyaﬁamenate@élesa&bs@ Mb&eéﬂsronhqu&amﬁd\%&ngdabwﬁexn failure;

infertility; head pinal cord trauma; ischenm c neuronal
damage ( e°§'°°P€’é’ﬂ§bPéﬂm$t§£°r1€'ﬁf‘a°§6&MP°9'Y°°m'as!" ecmamma, 'ﬁFﬁHEE\Sa@rbama"

| schemtg) ; comphidiRg Oar Gmbut 12k é’aﬁs&ﬁad %P'th@ﬁ&ﬂnul&tlr Qra harmacé
dysfunctions |nclud|ng stress induced i mune dysfunctions g. porC|ne

5 stress 8SGRptahie salohereet.sthabis mfieqtivedp thecftﬁaﬁfeerpiaﬁafomhﬁ;swde@r BRd i on,
and dysf Unﬁﬁ%rﬂ%euttcallx{;'c@&ﬂiﬁﬁg dawigronfi nement in chickens, sheering stress

i n sheep or human-ani interaction related stress in dogs);
muscul ar spasms Theinveatian alse talates tor methasfor the treatmericprevaritionor inhihition

Al zhei Mer’ §¢ laY B&disSPdbf tHeFedtrhbntdSHRHIEH Ban BE%ALEBE 3 Fadiitdtsd By ahtaddniiig
20 CRF, including but not limited to disorders induced or facilitator by CRF, or (b) a

disorder selected from inflammatory disorders such as rheumatoid arthritis and
osteoarthritis, pain, asthma, psoriasis and allergies; generalized anxiety disorder; panic;
phobias; obsessive-compuisive disorder; post-traumatic stress disorder; sleep disorders
induced by stress; pain perception such as fibromyaigia; mood disorders such as
25 depression, including major depression, single episode depression, recurrent
depression, child abuse induced depression, mood disorders associated with
premenstrual syndrome, and postpartum depression; dysthemia; bipolar disorders;
cyclothymia; chronic fatigue syndrome; stress-induced headache; cancer; imitable
bowel syndrome; Crohn's disease; spastic colon; post operative ileus; ulcer; diarrhea;
30 stress-induced fever; humanimmunodeficiencyvirus {HIV) infections; neurodegenerative
diseases such as Alzheimer's disease, Parkinson's disease and Huntington's disease;
gastrointestinal diseases; eating disorders such as anorexia and bulimia nervosa;

hemorrhagic stress; stress-induced psychotic episodes; euthyroid sick syndrome;



chem cal dependenci es and addictions (e.g., dependencies on al cohol,

ni coti ne, 10 &&We, heroi n, benzodi azepi nes, or other drugs); drug and
al cohol wit hgr awa synpt ons; hypertension; tachycardi a; RFHEBITOEIS
heartfail ure; osteoporosis; premature birth; and hypoglycema in a
manmal , i ncl uding a human, conprising admnistering to a subject in
need of said treatnent an anount of a conp@ynd of the fornmula 1, or a
pharmaceutically acceptable salt thereof, that is effective in treating
such di sorder. 15 This invention also relates to a nmethod of
treating or preoN&dm ' idi i€ Paenbi
prevention of s\mi ch é;gﬁq%?pzfe‘?'gf eégﬁlg'ra"%‘gt(‘:‘ipl i ta%ggqéeﬂﬁeoﬁéﬁﬁp@fi%hl% *&3%91
bi ndi ng pr ot eitiaumasaspinahaerd travmaiischemnio neuramal daoage (esd.ngerebral ischemia such
adm ni stering | Lodi ng.nrotein i nhi priing unt of a
conpound a%]?c e?ﬁéarqlf g&ﬁg?%mﬁa |§§!~j~. %E&%&%@é@%g{f{b{éﬁ@ﬁoﬁg blegﬂgpoﬁyt stroke;
thereof. 20 immuneThisfurictiorsincliuding stressinmlueed timmunehdysfarmtiohs dalg., porcine

i ¢ : ) . S . it P
Croatment o reipaidife Bovine s Vg, i srS sl ulint o asynons
i nhi biting CRiﬂ\dnicgdi b()jw confinementi in et;]idmrlsalsheémd lsd-'as? i shie8por lc}umfan-ar?imal
conprising a CRH bj ndi rotein inhibiting amount of a conpound of the

Formul a1 iniorgphers soihel dtess! oG muBRuar spasmp' uinaty dbsontence: senie
phar maceut i caldeshedfi& @pthabAighelfer £§Hb! Mlltinfarct dementia; aﬂy%trbanﬁ\r}%bgug f&%&éﬂs‘?r

I ncl udes internediate conpounds of fornulas 30
PCT/ | B97/ 0091 8hemical dependencies and addictions {e.q.. dependencies on _aiphol, nicotine,

10 cocaine, heroin, benzodiazepines, or other drugs); drug and alcohol withdrawal
symptoms; hypertension; tachycardia; congestive heartfailure; osteoporosis; premature
birth; and hypoglycemia in a mammeal, including a human, comprising administering to
a subject in need of said treatment an amount of a compound of the formula |, or a
pharmaceutically acceptable salt thereof, that is effective in treating such disorder.

15 This invention also relates to a method of treating or preventing a disorder or
condition, the treatment or prevention of which can be effected or facilitated by
inhibiting CRH binding protein in a mammal, including a human, comprising
administering to said mammal a CRH binding protein inhibiting amount of a compound
of the formula | or a pharmacettically acceptable salt thereof.

20 This invention also relates to a pharmaceutical composition for treating or
preventing a disorder or conditon, the treatment or prevention of which can be effected
or facilitated by inhibiting CRH binding protein in a mammal, including a human,
comprising a CRH binding protein inhibiting amount of a compound of the formula |,
or a pharmaceutically acceptable salt thereof, and a pharmaceutically acceptable

25 carrier.

The invention further includes intermediate compounds of formulas

30



[err] wherein T is chloro, brono, iodo, or -CSOerr]CFerr]; U

Is CN, - g%err]-C[err] al kyl), chloro, brono, i odo,

- 0sq err]C‘FP {0$661hydr oxy or amino when D is carbon, and U PeThewiroogen when
D is nitrogen. This invention includes all optical isomers and
ot her stereoisoners of 15 conpounds of the fornula |I. Wien such conpounds
contain one or nore chiral centers, zét I s understood that the

i nvention includes the racem c m xtures as well as all i ndi vi dual

enanti onmers and di astereoners of such conpounds, and m xtures thereof.
The conpounds of this invention include conpounds identical to those
descri bed above but for the fact Bhat one or nore hydrogen, Unitrogen or
carbon atons 20 are repl aced by | sotopes thereof (e.g., tritium or
carbon-14 i sot opesR Such ounds ar ®*%gsef ul arch and

di agnostic tools in nenafol PSphardhgki netic anu™Mgn bi ndi ng
assays. ln [Pet ai | ed Desc || ption of t | nvention
The follow ng conpoundsyhavi the fgrnulas |1, Ijl, yﬂ |V ar useful as
25 interfediates in the Gén’ conpounds of or ba/ 30
WD 98/ 05661
PCT/ 1 B97/ 00918 I -23- [err

11 111

10
wherein T is chloro, bromo, iodo, or -OSO,CF,; U is CN, -COO(C,-C, alkyl), chioro,
bromo, iodo, -0S0,CF,, hydroxy or amino when D is carbon, and U is hydrogen when
D is nitrogen.
This invention includes all optical isomers and other stereocisomers of
15 compounds of the formula |. When such compounds contain one or more chiral
centers, it is understood that the invention includes the racemic mixtures as well as all
individual enantiomers and diastereomers of such compounds, and mixtures thereof.
The compounds of this invention include compounds identical to those
described above but for the fact that one or more hydrogen, nitrogen or carbon atoms
20 are replaced by isotopes thereof (e.g., fritum or carbon-14 isotopes). Such
compounds are useful as research and diagnostic tools in metabolism pharmokinetic
studies and in binding assays.
Detailed Description of the invention

The following compounds having the formulas (i, lil, and IV are useful as
25 intermediates in the synthesis of compounds of the formula I.



[err][er WD 98/ 05661
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In the abov‘éfoc?éf?ﬁ%nds of formulas Il to IV, Mis chloro, br(;ncl'{’m?é 0,18
-Csderr]CF[err] or ZRerr]; P is NH CHCN or CHCOO(CJerr]-Cerr]
alkyl); Q is amno, -((err]-Cerr]

alkyl ) CH COO(Cerr]-Cerr]alkyl)][err], (€Berr]-(err] alkyl)-CN, hydroxy
or nercapto, and A, B, D, E, K and G are defined as above. 5

Met hods of preparing the conpounds and conpositions of this invention are
described below. In the discussion and reaction schenes that follow, R err]

through Rlerr], Rlerrl], A B, B EE KG Z T, M P, Q dhd U, the
dashed lines and structural formulgs I, 1, Ill, and IV, funless
ot herwi se indi cat ed,Rare defpned ag_above. 98/ 054K1
PCT/ 1 B97/ 00918 3 g -25- NE SCHEME
1 [err] | | ']
5 N K K
G 6
T YA
RY”
11 IT1
10
and
B
I
R3 P
~
15 \(
AN~
Q
M
20
IV

25
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In the above compounds of formulas |l to IV, M is chloro, bromo, iodo, -0S0,CF, or
ZR°, P is NH, CHCN or CHCOO(C,-C, akyl); Q is amino, -(C,-C,
alkyl)CH[COO(C,-c,alkyl)],, (C,-C; alkyl)-CN, hydroxy or mercapto, and A, B, D, E, K
and G are defined as above. '

5 Methods of preparing the compounds and compositions of this invention are
described below. In the discussion and reaction schemes that foliow, R’ through R,
R'* A, B, D EKG,ZT,M,P, Q, and U, the dashed lines and structural formulas |,
li, Ill, and IV, unless otherwise indicated, are defined as above.



25 : 30 WO 98/ 05661
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Conpounds ofYOA¥®36} i a | nay be prepared by reacting a conpBGHIBY00918e

formula Il with the correspondi ng conmpound of the forrmula R err]ZH This
reaction is generally carried out wwth or without a solvent, in the
presence of a base, at a t enper at ur el om about O[err] C to about 270

[err]C, at a pressure fromabout 14 psi to about 5 300 psi. Suitable
sol vents include organi c solvents such as tetrahydrofuran (THF),
acetonitrile, N N-dinethylformam de (DdloHemE get hyl sul f oxi de (DVSO),

acetone, (err]-Cerr] al cohol s, ¢chroroform dioxane, chlorobenzene,
benzene, toluene, xylene, sulfolane, pyri di ne, quinoline,

2,4,6-trinmethyl pyridine, acetamde, di-((err]-Cerr])al kyIBacetarride, and

1-net hyl - 2-pyrrolidi npne (NVP).I 10 When_&% is N lexcess of
Rl err]ZH, my be used reagent and as
bases ot h%r t han R[err]’ﬁHt t may be used incl ude i
e,
YH
f

v

gcuzlt;:(arrpl es of
car bonat e?® sodi um hydri tassi um hydride, sodi

al koxi des, potassium

M
IV-a IV-b
10 Y = 0,5 or NRS n=1,2
? i
R®, N R N
Y X “N(CHa), \( = “N(CH,),,
T — L
N =
15 Ny Y 0
M M
I-a
I-b

- |

i
R19
lla T \r o N\(c”e>n
ng N ' R6
25 AN “N(c,-C,alkylene) 4
K

Y 8

30 1-d



(err]-Cerr]) al koxides, sodium sodiumamde, tri-[((err]-Cerr])

al kyl ] am nes, organolithium or or ganosodi um conpounds such as

n-but yl | i ™Q WA butyllithium t-butyllithium [|ithium 15 PCI/IB97/00918

di i sopropyl am de, lithiumbis(trimethylsilyl)am de, sodium diisopropylam de
or sodium bi s(trinethylsilyl)am de, and organonetal lic bases such as
Gignard reagents. This reaction iggdenerally carried out in an
appropriate solvent (e.g., THF, dioxane, sulfol ane, DMSO, tol uene, DWW

or NWP, with or without an additional catalyst such as a copper

hal i de, oxide or sulfate (e.g., Cul,%y_ggj[err]o, Cud, CuSderr]
Cul[err] CuBr[err] CuC[err] or 20 , a Pd(0) salt such as
Pd(PPH err], a Pd(Il) salt SéJch as Pd(QAc)[err] (wherein C is
acetate) with racemc or (R)( or (S)-2,2-bis(diphenyl phos%i no)-1,1

- bi napht hyl R(38| NAR) , atytenperature fronpabout foom yenpergture to
about 270[err]C NS When Z is oxygen I -~ a e that is
capabl e of deprotondting R5ZH nmay be used, sych as] potagsi um
carbonat®, sodi um cg bonate, sodium sodi um anm dey_an i metal
hydri de such as sodi assi umhydride, a sodiy Xi de) ,
a potassium ((err]-Cerr] al koxide), sodium am de,

tri-[(CJerr]-Cerr])al kyl]am ne or an organonet#l | i c base such as
n-butyllithium s-butyllithium t-butyllithium Iithium

di i sopropylam de, lithiumbis(trimethylsilyl)amde, sodium diisopropylam de
or sodium bi s(tringthyl silyl)anide. The reaction terpge®ature can range
fromabqut O[err]C to about 30 180[err]C and is preferably from about
50[err] C't o about 140C. Suitable solvents include O THF,

sul f ol ane, di oxane and NWP. Wien Z is CHCN or

CHCOO(C err]-Cerr] alkyl), a base that is capable of depr ot onati ng

Rlerr] ZH may be used, such as an alkali netal hydride (e.gg, sodium or
WD 98/ 05661 |

PCT/ 1 B97/ 00918 R3 R6- 28-
potassi um hydride), a sodium ((err]-Cerr] al koxde) an ganonetal lic
base sugk as n-butyllithium s-butyllithiumjjt-butytlithium lithium
di i sopropyl am de, lithium bi s(trinmethylsilyNL.an sodbum

di i sopropyl am de or sodium bis(trinethylsilyl)am de,
appropriate solvent, e.g., THF, DMSO di oxane, nethylene chloride,
chloroform 5 toluene, xylene, benzene or a (Jerr] I1C[ err] al kanol .

Wen Z is CRerr] CN, conpounds of forrmula | may be prepared by reacting
t he correspondi ng conpounds wherein Z is CHCN first t\gﬁ#h a base such
as an al kali netal hydri de such as sodi um or potassi hydri de,

n- but yl 120t hi um s-butyllithium

25

30



t-butyllithium lithiumdiisopropylamde, lithiumbis(trinmethylsilyl)amde
or sodiuml | ropyl am de, and then with a conpound of the formula
g BsSEL

R err]L whe a | eaving group such as iodo, chl or BSTERG0p18
mesylate (OVs) or tosylate (QOTs). Compounds of the fornula I
wherein Zis CHR err] may be prepared by acid hydr ol ysi s (using,
e.g.,, 85% phosphoric acid) of the correspgndi ng conpounds wherein Z

is CRerr]CN, foll owed by decarboxyl ation upon heating in an oil bath at a
tenperature 15 from about 120[err]C to about 180[err] C. Further

alkylation in the goRpeiAds of tHea8fndRd iy be prepariaOby Wdalling B 2ohfioitidbr aid

Rlerr]L, wherein L is defined as above, provi de the . correspondi ng
conpounds of foonuial lhwith\the cermespondingrpepoung &f the formula R*ZH.  Thigh eeaction dés

N - . . .

reacti ng tho SOPAY hmied SHME Br Julglf o BLREHE 1 (F breferierbra Bach) ot 4,
then with 20 tempematprefron about® G torahduh 270 @rat ja-phssurg framlabout 14 peiterabout L
‘s defined e . R 2 \ Lithi

9 0ot et 2o SRR oSl o B oA SR Dt
Sui t abl e so:jv?u&iiﬁm N#iﬂﬂﬁyt:thh?de{ﬂmm?ﬂimdmmf&iﬂe (m?sm.ﬁcﬁidnte, OB
DVP, NWP an | oxane. reagtion te rature may ra rom abou
20[err]Cto a'”“%%o%h“"fi%@,’ pnes chip Z8Ne qﬁ“éﬁ?ed[}g@P“FOWW%rﬁ}@Pmﬂr e
to about 100[@&dide, qimoline, 24,64 idite, lagstamide, | diNOLCHalk chﬁnﬁaé,bﬁgj
and B is -NR[eC!r@% err], -OCH errL_ err] or -SCHR[ efr] R err] may be
prepared by remeth ‘RYH@"@G’P'P%QI WRYi ng conpounds of formula |11, .
wherein Uips chl oerenmmman'esw&smﬁ ,%agsa%aaib% dsht efrgéd(?r\kanﬁggegrb

t he presence of a base, using methods ahal ogous to those “descri

above for thebase. Examplessefobasss ethapthandB Zi thatemaybeuused indurdeopotassivomds

of the fornul ; : . | el IS _C nd

o L1 L Bpbonifsodiym SRR URSEE B RS e B SR

-CR[ err ] R[ er r(C\a] aikokides,Gijdium] Spdium] &Rider tri-[(C,-Cpj[ alkyl]aRines,] Bamalithiumr or

-COR[err] may_be prepare % reactin he corresnondi C oungs. of

formira 111 ARG FemBpuns sydRE broUbmii ERUGARRIR, B AR

the desires Rjieopriopgiamidge, tithidimrbis(hinsathyisiyl)amitfe, tdiumadigoppylamide or sdium

?,?;/T??gg% /009 ll:g's(trimeti‘nylsilyl)amide. and organometallic bases such as Grignard reagesds. This

| wherein B irsadtidhn| iegédneraﬁuatrﬁwd outgaeﬁ appropfiate bbﬁemql _qml .lmFl adehbnét, sGrfblaﬁg.r df

r eagent aj nin esjred R err rou I, i e t he conpound o

fornula | wheﬁ@gh gr?ﬁ’%“% b% 9&@1' WE[Pé P%—B" sddional Eatalyst TUHRLA FOPRE

the formul a Ihaler skide BrisaifateRedy." CH, uBrRC8I0) cudf, cuso, Cul, CuBr,, CuCl, or

-C(C:CR[err]%err])Réerr] may ’

20" Cu(0)), a Pd(0) salt stuch as Pd(PPH,},, a Pd(ll) salt such as Pd(OAc), (wherein OAc
is acetate) with racemic or (R)- or (S)-2,2-bis(diphenylphosphino)-1,1-binaphthy!
(BINAP), at temperature from about room temperature to about 270°C,

When Z is oxygen or sulfur, a base that is capable of deprotonating R5ZH may
be used, such as potassium carbonate, sodium carbonate, sodium, sodium amide, an

25 alkali metal hydride such as sodium or potassium hydride, a sodium (C,-C, alkoxide),
a potassium (C,-C, alkoxide), sodium amide, a tri-[(C,-C,)alkyllamine or an
organometallic base such as n-butyllithium, s-butyllithium, t-butyliithium, lithium
diisopropylamide, lithium bis(trimethylsilyl)amide, sodium diisopropylamide or sodium
bis(trimethyisilyl)amide. The reaction temperature can range from about 0°C to about

30 180°C and is preferably from about 50°C to about 140°C. Suitable solvents include
DMSO, THF, sulfolane, dioxane and NMP.

When Z is CHCN or CHCOO(C,-C, alkyl), a base that is capable of

deprotonating R°ZH may be used, such as an alkali metal hydride (e.q., sodium or



5 be prepared using conventional met hods well known to those skilled in the
art. For reacti on of conpounds of the fornmula | wherein Bis
C(C]—I)R[err"Y?Zf@ W|th an acid such as concentrated subépiBsgoemgd in
acetic acid, or a Burgess inner salt (such as

(car boxysul farmyl )triethyl anmoni um hydroxide methyl ester) will yield a
conpound of the formula | wherein B s-C( =CRlerr]Rlerr])R .

Hydr ogenation of a conmpound of the forml a 10 | wherein Bis
-C(=CRerr]Rerr])R err] using a Pd/C (pall adi um on carbon) or platinum

I d 2 ' k t | |
gﬂal 3 a con%atagép{’ﬁ* hy&%de?‘?%r%tr?g I(HV\EE a@{%%?d %\gﬁg é&["epgﬁr i"‘I!i\‘éw‘aE?l on
of conpounda-buﬁylﬁtbmrul as-butyiithiehn  Bbutyliithium, - ﬂﬁk{l@hr | dilSoprapylehiie Vi tifhium
di et hyl am n sphi.ne/ ca bon

| | | d {. h
tetrachl or| ur rsﬁr‘ M%rﬁlﬂeﬂ'f'ﬁ%tgﬂé‘;‘g?eﬁép%oﬁ sPdWﬁbt?‘é timethyisilyl)amide, in
-CRlerr] R ehﬁ]&ﬁp%pn&?k@héﬂt _q_rmr DM_SO rqsReR! methyens chlondT chioroform,

Reducti on of conpounds of ormu wherein Bis -COR[ e h sodi u
bor ohydr Bdetalyene, KE‘&B?leP%PH&T%‘E‘%ch as a (derr]- C[err] aI cohol)

THE or dioxane, when PiEEA™EN }Soﬁﬁbhﬂt?@hf fofinufd (FEPBE %E%i{ﬁ?eé Bg%faﬂngtmé oom

tenmperature to about 100[err]C preferably ro erature

to about eoFefmpcndmg ¢ompauings ahersin i GHAN Emtwittoa base sudheas amﬂbalemataB i s
-CH Kk
(suﬂleag] thgﬁé%y O&s;)fsfzr’\ﬂﬁnegggogence ogy&‘b%a\é\ttb u@rﬁa'lgsyé(%'?yd '"m

hydri de, pot—hshvlhthmm. lithivr d diisdprapyleoide U tithium| bls(tnmmhytsuyl)amda or sodium

cor  espanci HIFteipARHdRCAd RN s SRR ot o whessindr s e eavig
Conpounds groupcduchasnintia, dhiovbebminto, Bnesylata{)lasr oosylateNIspr r] nay al so be
prepared by a co ventlo

net hods .wel.| t h art such as
reductive aninati 8H' (ﬂ“" ﬁé’fsg? feroia, L whprein L gﬁﬁoﬁ eheres Ry acid
\(Nher ein Bdl BydroigBlsdusing, \gim?apwmbuamom 8@:1'&]11683 %g'%émds wheafHt
e.g., sodi al ri or. sodi.um triacetoxyl bor ride) in an
appropri at eﬂé’b&é %?\P?%I%&}ég %ﬁ@?’%g ?R)PPB’P ﬁa@m ga&(ﬂ"%‘}/ atatemperature
Conpounds oOfromnhedbdudn B0 @ td hbomnem Elritfer @Ryivn RetHe SresérRe &hds@%&'é‘g
the 30 corres ondldn% cogoun s of ;he forrrula 1l wherein Uis chloro,

br onp, i odoCerppoun RiL: wherelnd-dy sefinrd 83 abys awill @ymﬂu&\e n

di net hyl sul ems%ndmg%ompoumm mmx Whbr@ir 2% cRORuene o DVE, i th or
wi t hout a Pd(0 L cat al yst WO 98/ 05661
PCT/ | B97/ 00915 When (C,-C i), compounds of the formula [ may be prepéred by

L enper at ur ergbg ﬁ*&fj&)?htaéﬁam.ﬁfeaﬁbawsewﬁ&enb@ﬂwﬁﬁfgi Wit b bas bAG Hedlith

20 a compound of the formula. (C,-C, alkyl)-L, wherein L is defined as above. Bases such
as lithium diisopropylamide, lithium bis(trimethyisilyl)amide, sodium diisopropylamide
may be used. Suitable solvents include THF, methylene chioride (CH,Cl,), DMSO,
DMP, NMP and dioxane. The reaction temperature may range from about 20°C to
about 150°C, and is preferably from about room temperature to about 100°C,

25 Compounds of formula | wherein D is carbon and B is -NR'R?, -OCHR'R? or
-SCHR'R? may be prepared by reacting the corresponding compounds of formula i,
wherein U is chioro, bromo or iodo, with a compound of the formula BH in the
presence of a base, using methods analogous to those described above for the
conversion of compounds of the formuia Il into compounds of the formula 1.

30 Compounds of formula | wherein D is carbon and B is -CR'R?R'®
-C(=CR¥R'")R', -CR?R'’NHR', -CR’R'?OR", -CR?R'’SR' or -COR? may be prepared by
reacting the corresponding compounds of formula lll, wherein U is cyano, with a
Grignard reagent containing the desired R? group to form a compound of the formula



Compounds of the fornula Il wherein Uis chloro, brono, iodo, or
-OCOCF[err] be prepar ed fromthe correspondi ng conpo of the
formula I11 v%erel nui 5 hydroxy or am no. Conpounds of thgef’i’?%m’%lﬁ I
wherein Uis halo, or -OCOCFB may be prepared by reacting a conpound
of the fornmula Il wherein Uis amno with a conpound of the formula
(dJerr]-Cerr] alkyl)-O N=O and a copper (4d.) halide in an appropriate
sol vent such as acetonitrile, acetone, toluene, nethylene chloride or

di chl oroet hane, at a tenperature from about roomtenperature to about the

reflux 10 tenpReRinBLis COR, Faaﬁérl RAction BF IS RRpoURAT wme& GiHignkil reagent
acetonitrile at the refl ux nper at ure. npounds of

formula 111 veenteiniRgUhpdesited R pruar\ww%m)eorﬂpemﬁ'eafwula | whesejntB /ig
t he correspon@ﬁiﬁ @pﬁpounds of the formula Il wherein Uis hydroxy with a
conmpound of th érrrula POX[err], wherein X is chloro or brono, with or

without 15 di - (C GompoGhes of thielgimulai | wherein Bhiss CRIRR' |, of -6iG=68R'3)R mayd

t I t h a | f th
e o ot P U5 Bhpurnen b e s PR e Rt o
180][ Fr : ] )C Cmt?ﬁimsreﬂétlm rmhtpoh?ﬂs mh:aﬁwrmdi h\sheré}ng (sM(IDH)ngfmth ]:&n acid
t ate) ma ar e ctin e ondi ounds
Formua 111 sueh g Eharertatec SRR 4i i Bertl &5F0S RS eRcRo8" sat Pushe
such as tri- (@hﬁicwsmdyl)tratﬂy)drﬂmemummoﬂ&h métﬁyl aétan vl yiam @@&hp@ﬂh@bﬁ
pyridi ne derivative hyl ami.nopyridine) in an appropriate

sol vent such the formuia \@Pé'e'érﬁ %r?ﬁ%cn VhR'. hivdeegenatien et asompenndrefithe formula
Reaction o4 QW&&% ,\ﬁfc(mw% m#mgfra é’/b”(g‘dﬂéc?urmén gsrbanﬁopama bxide

the formula CuX”( oro ono or In an
appropri ate scatalystt usinghstardard metbeds wilinknawn inctheapttdwill yield a °°mP°UHd of

N-met hyl - Pyrr{ hﬁ&g%wﬁ% B ik CENE@[ ?ﬁe&c‘? i ol uﬁés '?q&ﬁﬁﬂ?or Vlnré’%m

tenperature an out [err] yi e conp
11 wherei n UORSRYOH)mith dietbylaminosuliiantrifiuoride or tnphenywmpwnd/sam‘onf or rrul al,

I, diIll,
and E[” err] | St‘é@%t?éff%erzﬁt %[ogé% §A ﬁé&?djﬁ io?rgﬂl(ag[ﬁnﬁé}?x\‘@ £ loR! Jro ERR!
(herei naf §®r regPectivaly. be prepar ed by reacting the correspondl ng

ds of the f I wh hi o030 . b or i qd
\(/:\notrrﬁognnﬁcloeophﬁ eﬁéqmucg'ﬁﬂ qf ?"ﬁﬁ‘lg%"ﬁ[se? r#‘a 1 "gégi'ﬁhﬁﬁf@r ﬁ%ngggs"('&r §"P$‘ i
C][ err]) al kanddorohydtideGnes rri;adﬂbarméd ablvanEsadlu ad a (@G, ouladhgl),i THR be divyanence
of an organic o

o a0 20 e R, ot arens i B RS RO @il 039€! |
bi s(tri met hyl srefeydbipfofCalsid ré6i iteripeiire @ aBOW 607G avill yield a compodfd of the
g%??gg% | o 1fgrmula | wherein B is -CHR?OH. Alkylation of the -CHR?OH group with an adjwy halide
(such as an alkyl iodide) in the presence of a base (such as sodium hydride, potassium
hydride or sodium or lithium bis(trimethyisilyl)amide) at about room temperature will
afford the corresponding compound of formula | wherein B is -CHR?0OR’. Compounds
of formula | wherein B is -CR?2R'°NHR' may also be prepared by a conventional
25 methods well known in the art, such as reductive amination of the cofresponding
compounds of formula | wherein B is -COR? with an appropriate amine and reducing
agent (e.g., sodium cyanoborohydride or sodium triacetoxylborohydride) in an
appropriate solvent (e.g., a lower alkanol or acetic acid).
Compounds of the formula 11l wherein U is CN may be prepared by reacting the
30 corresponding compounds of the formula il wherein U is chiore, bromo, iodo, or
-OCOCF, with potassium cyanide or copper cyanide in dimethyisulfoxide, THF,

methylene chioride, toluene or DMF, with or without a Pd(0) or Pd(ll) catalyst, at a



Compounds of the fornmula I wherein Rerr] is fluoro may be prepared by

reacting the correspondl ng conpounds wherein R err] is chloro, brono,
i odo, @Cﬂﬁ?é?’?"]“ or -OSC[err]CF[err] wi th tetrabutyl aP@DIBYI00918
fluoride, potassiumfluoride or another suitable fluoride agent, usi ng

standard net hods well known to those skilled in the art. 5

Conpounds of formula I wherein Gis 0, S;gpr NRerr] may be prepared from
conpounds of formula IV-a, as illustrated in Schene 1. Referring to Schene
1, conpounds of the formula IV-b may be prepared by reacting the

t _
BBy P & S eS80 it o 30046, Bedany gt apopt v
CN:R[SMr{]hR[aﬁr;rrglii{mqqdure::O?[err] Yis 0, S NRerr]; an?jnA |IsSC(I:?[err] or
brono, iodo, nesy 8T§g”§§‘§§ é'ti fg’gf'u'k %%"5 hd%k{'ém"%' iod ?ﬁ&:
chI or o, br onmay bedsrepdrgd frony thenwsrydspoading aompriuads tof tHé MUWIIIWB)U isor

of & bascS < [0 o Ano( Gemndrds ar e formulal erert s s, OGBES my

substitut ed g prépaned b}ll_rreﬂﬁmgp@rcﬁﬁfpo@hﬂ 1 Qh¥ dovmutal AN wharein U is"@hing Wie a
chl oride, chl oro orm THF, DVBO dg&;ane ether, djnethoxyethane, at a 15

t enper at ur e 9areRRusoef e oppulat (£, NP 1and B ePRPEILIN) halisie ib @t

room tenper te soVerit 3bentasOAt@bhidle, acetons, tol OEHH?}QW rgpl a
la may be pre a?%%laebys reacting the correspg‘r:\d?rr% Ouenecorrpou CR{OdEﬁ o

formul a | V- Highipreethangs at adempemtarepisamnsabioyt roam tPWPPFﬁ“é"Br*ea%QQ'-B rthe reflux
i ncl ude di um t
¥ tﬂﬁ%gﬁd?%b T'Fv)édf'éééﬁon Ae n?%ﬁr%iﬂ* Wédj;%ﬁ rlr|5 W l|e| gﬂ )the reflux

di i sopropyl am ut yl l'ithiu um bl
sodi um di i Semperatiran de or sodi um or pot assi um car bonat e. A kyI at I on

f th [ ti | b foll owed b
quenchi ng wi t h- o EYTPRARI o orhds 1l HrBhoid 1L R B & krome BT Be srfen e By *
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Reaction of compounds of formula Il whereln U is OTf with a compound of the formula

KX, NaX or CuX (wherein X is chloro, bromo or iodo) in an appropriate solvent such as
DMF, dimethylacetamide, N-methyl-pyrrolidone (NMP), or DMSO at temperature

25 between about room temperature and about 180° C will yield compounds of the formula
I wherein U is chioro, bromo or iodo.

Compounds of formula |, Il, and Hll, wherein Z and R°® are defined as above for
formula | and R* is -O-(C,-C,) alkyl or -8-(C,-C,) alkyl (hereinafter R*°) may be prepared
by reacting the corresponding compounds of the formula |, wherein R® is chioro,

30 bromo, OTs or iodo, with a nucleophile of the formuia R?*°H, wherein R*°H is a (C,-
C.)alkanol or a (C,-C,)alkane thiol, optionally in the presence of an organic or inorganic
base. Suitable bases include sodium, sodium hydride, potassium hydride, lithium
diisopropylamide, lithium bis(trimethylsilyllamide and sodium diisopropylamide.
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THF, methylene chloride, dioxane, benzene, toluene, or dimethoxyethane (DME), with

or without hexamethylphosphoramide (HMPA), at temperature from about -78°C to

25 about room temperature, will afford the corresponding compounds of the formula Ic.

Suitable bases for use in this reaction include lithium diisopropylamide, lithium

bis(trimethyisilyl)amide, sodium diisopropylamide, and butyl lithium. Reduction of

compounds of the formula |-a or |-c with a reducing agent such as borane methyi

sulfide complex (BH;*DMS), borane (BH,), borane THF complex (BH,*DMS),

30 diisobutylaluminum hydride or lithium aluminum hydride will yield the corresponding
compounds of the formula i-b or I-d, respectively.

Compounds of formula | wherein G is carbon may be prepared from compounds

of formula IV-c, as iliustrated in Scheme 2. Referring to scheme 2, compounds of
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base with ¥RE8HELi cal equival ent of a pharmaceutical |y acceormssrmossi d.
Convent i onal concentration or crystallization techniques can be
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CHR®OH with aqueous formaldehyde or R°CHO in an sppropriate solvent such as

25 benzene, toluene, xylens, a C,-C, alkyl alcohol or acetonitrile, in the presence of acid
catalyst such as p-TsOH, H,S0, or HCI, at a temperature from about room temperature
to about 160°C, preferably at about the reflux temperature. Toluene or benzene is
preferred solvent.

Compounds of formula IV-c may be prepared by the methods described in

30 World Patent Application WO 95/33750, which designates the United States and was
published on May 18, 1985,

The acid addition salts of compounds of the formula can be prepared in a

conventional manner by treating a solution or suspension of the corresponding free



WO 98/ 05661

PCT/ 1 B97/ 00 - 34-
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Exanpl e 1 30oral administration, Bahlets pootaiding Tariegs ekeipiegfs sdch as sodium citrate,
6-trimet hyl - phenoXy) ibnate ShdVelidird Ehosphate may be employed along with various
disintegrants such as starch, methylcellulose, alginic acid and certain complex silicates,

20 together with binding agents such as polyvinylpyrrolidone, sucrose, gelatin and acacia.
Additionally, lubricating agents such as magnesium stearate, sodium lauryl sulfate and

talc are often useful for tabletting purposes. Solid compositions of a similar type may

also be employed as fillers in soft and hard filled gelatin capsules. Preferred materials

for this include lactose or milk sugar and high molecular weight polyethylene glycols.

25 When aqueous suspensions or elixirs are desired for oral administration, the essential

active ingredient therein may be combined with various sweetening or flavoring agents,

coloring matter or dyes and, if desired, emulsifying or suspending agents, together with

diluents such as water, ethanol, propylene glycol, glycerin and combinations thereof.

For parenteral administration, solutions containing an active compound of this

30 invention or a pharmaceutically acceptable salt thereof in sesame or peanut oil,

aqueous propylene glycol, or in sterile aqueous solution may be employed. Such

aqueous solutions should be suitably buffered if necessary and the liquid diluent first

rendered isotonic with sufficient saline or glucose. These particular aqueous solutions
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added a solution of 1 MIithi umbls(trlnghylsuyl)amde in THF (0.84 m,
0.84 mmmol ) at -78[err]C. The mi xture was gradually warnmed to room
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Exanpl e can be determmad using the method dascnbed in Brain Research, (199 ) 745 (1.2)
248-255.
20 The present invention is lliustrated by the foliowing examples. It will be

understood, however, that the invention is not limited to the specific details of these
examples. Melting points are uncorrected. Proton nuclear magnetic resonance spectra
(*H NMR) and C'? nuclear magnetic resonances spectra (C'> NMR) were measured for
solutions in deuterochloroform (CDCI,) and peak positions are expressed in parts per
25 million (ppm) downfield from tetramethylsilane (TMS). The peak shapes are denoted
as follows: s, singlet; d, doublet; t, triplet; q, quartet; m, multiplet; b, broad.
The following abbreviations are used in the Examples: Ph=phenyi;
iPr=isopropyl; HRMS=high resolution mass spectrum.

Example 1
30 1-(1-Ethyi-propy!}-7-methyl-5-{2.4,6-trimethyl-phenoxy)-1.4-dihydro-2H-

pyrido{3.4-b]pyrazin-3-one
To a solution of 2-chioro-N-[4-(1-ethyl-propylamino)-6-methyi-2-(2,4,6-
trimethyl-phenoxy)-pyridin-3-yi]-acetamide (170 mg, 0.42 mml) in 2 ml of dry THF was
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bor ane di met hyl sul fide conplex (BHerr]*DV5) (0.07 m, 0.14 mmol) in 2
m of dry THF was heated at reflux fogs-3 hours. The m xture was cool ed
to O[err]C and quenched with 0.2 m of meoh and 0.2 m of concentrated
hydrochloric acid (HClI). The resulting m xture WD 98/ 05661
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was stirred at roomterrperature for%é hours, and concentrated to dﬁness.
t
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A t f 2-[4-
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for 30 hours. & react
resi due was caimediatthattemperature fani2® min. An excess of methyl iodide was added at -78°C

and the resulting mixture was stirred at that temperature for 20 min, then gradually

warmed to room temperature and stirred for an additional 2 hours. The mixture was
20 quenched with water and extracted with ethyl acetate. The organic layer was dried and
concentrated to give 61 mg of pale yeliow solid. The solid was purified through silica
gel column chromatography using 10% ethyt acetate in hexane as eluent to give 28 mg
of the title compound as white crystals, mp 112-114°C; 'H NMR (CDCl,) & 6.89(s,2H),
6.29(s,1H), 3.63(s,2H), 3.59(s,3H), 3.48(m,1H), 2.31(s,3H), 2.18(s,3H), 2.10(s,6H),
25 1.80(m,4H), 0.94(t,6H) ppm. ‘
Example 3
1-{1-Ethyl-propyl}-4,7-dimethy!-5-(2.4,6-trimethyl-phenoxy)-1,2,3 4-
tetrahydro-pyrido(3,4-b]pyrazine
A mixture of 1-(1-Ethyl-propyl)4,7-dimethyl-5-(2,4,6-trimethyl-phenoxy)-
30 1,4-dihydro-2H-pyrido[3,4-b}pyrazin-3-one {21 mg, 0.055 mmol) and 2 M borane
dimethylsulfide complex (BH,eDMS) (0.07 mi, 0.14 mmol) in 2 m! of dry THF was

heated at reflux for 3 hours. The mixture was cooled to 0¢C and quenched with 0.2

mi of meoh and 0.2 ml of concentrated hydrochioric acid (HCl). The resulting mixture



extracted with ethyl acetate. The organic |ayer was dried and concentrated
to give 7 of the title conpound. [err]H NVR (CDCl[err]) [err]
6. 89(s, ZFDWOB?’&!;, 1H, 4.4(m 1H), 25 3.72(s,3H), 3.6-3. 8p0T/iBYi00018

3.4-3.6(m1H), 3.1-3.2(dd, 1H), 2.31(s,3H), 2.28(s, 3H), 2.06(s, 6H),
1.8-2.2(m4H), 0.92(t,6H ppm

Exanpl e 6 1-(1-Ethyl-prop%(i)-7-rrethy|-2-oxo-5-(2

. 4.6-trinethyl - phenoxy) - 1.2 3. 4- rahydro-[1

, 6] napht hyri di ne- 3-carboxylic acid isopropyl ester 30 The title

g? gP? :123 }Nar“?ﬁﬁpsrﬂﬁ ra Pao%,tnﬁ‘;e,&ﬁ}ehf%?2%23}5031%‘{,50,,%8"%,;}23 to gryﬁ)égs@{'tse residue5
2-[ 4- (1- et Ryds-dienBhER WtR Watdr-aiait diitactéd (with‘cHiorbforie tThe! org &6 %aYét was dried
pyridin-3-ylnmethyl]-malonic acid dii soprpg\yl ester, d[err] H NWR (CDCl[err])
[err] 6.8g@adzapcentrated to give Y mgmt gigal oil that was purified through silica gel column
PCT/1B97/0 t hy using 10% ethyl acetate in hexane as eiuent to give 1 df'the ti
6.57(s, 1 %@?&3588% {93, 4. 5. 8(m 2&2 RN gvg [ g pfthe ttle
2. 24( s, 3H) composind astwhite crystals, mpy7&807 GHH NMR7ECDCIgS] f85(8,2H) 628(si18)) |
L ellfn(o? 35 5 Aoy 9!1)21(9{’,?%10. 2.85(s,3H), 2.29(s,3H), 2.,13(s,3H), 2.11(s,6H), 1.61(m.4H),

- Et hyl - pr ojoy80{t.6H)nmprhy | - 5- (2. 4. 6-tri nmet hyl - phenoxy) - 3, 4-di hydro-1H 5

[ 1. 6] napht hyri di n- 2- one g E xé Uj e of 2-[4-(1

- et hyl - propyl am no) - 6- net hyl - 2- (2, 4, 6 hyl - phenoxy) -

pyri di n- 3-yl met hyf1}Et byt)- Bariethyd 542 d(B-toimethvé-pheo - 0.078 muol ) and

85% phospharic a ig s heated at 73[err]C overnight, and then heated
at 133[1&r]‘—§5&¥a'%mmm% reaction mixture was cool ed , quenched
with water and epperitiet Ssmpbint %abd)repdled aeed ddre cryftils, ahg ABBCI40ALC byRE
washed with brine, dried and concentrated to give a brown oil. The oil
resi due waPreradure agalegeus tonthat in; kxample 3starting fromy hkietoyrriory)danethy-s- 3%
et hyl acet ' "{m@ A TIRYA=Y " th Ukl
conpound. R%Q'd.tﬂ NNRBE%?%IVF(Z}#??V&Q rZ?! fyg'déga('gmy %s%zgs ?I—'@Mhzf%z?f r%ﬂ)lH),
3. 00( m 2H) ¢ &85 7(sA D1 3E{m), 3.39(m,2H) H3R2(mydH), 2.28(53H)pR)13(s,3H),

1. 86(m+4AH) » O ,

S e@g) 2. PS84}, 1%(%?5'1 4, g.%ﬁ(t,sn) ppm.

- Ethyl -propyl)-7-nethyl -5- (2. 4. 6-tri lexample henoxy) - 1, 2. 3. 4-

tetrahydro-[ 1. GlA3ARuBYOb-Ahethyio-ox0 5.2 4 ERfindthyliheRBRAOUNT WaS Pr epar ed
as awhite solid,—py tne . f Exanpl e3

starting f aphthviiding-3raarboxviidacid miethivi testenet hyl - phenoxy) - 20

: ~tetrghydeg )
3 4-di hydr o- 1 [ ARRLNSTA S Borge HBytah i el RS bbby
' '20 ’pyric'ﬂn-s-ylr’nethy’ll-malonic acid dimethyl ester (22 mg, 0.048 mmol) and 2 ml! of acetic
acid and bubbled through HCI (g) was heated at 130°C for 30 hours. The reaction was

cooled and concentrated to dryness. The residue was quenched with water and

extracted with ethyl acetate. The organic layer was dried and concentrated to give 7
mg of the titte compound. 'H NMR (CDCI,) 4 6.89(s,2H), 6.59(s,1H), 4.4(m,1H),
25 3.72(s,3H), 3.6-3.8(m,1H), 3.4-3.6(m,1H), 3.1-3.2(dd,1H), 2.31(s,3H), 2.28(s,3H),
2.06(s,6H), 1.8-2.2(m,4H), 0.92(t,6H) ppm.
Example 6

1-(1-Ethvi-propyl)-7-methyi-2-oxo-5-(2,4,6-trimethyl-phenoxy)-
1.2.3 4-tetrahvdro-[1 6inaphthyridine-3-carboxylic acid isopropyl ester

30 The title compound was prepared by the method analogous to that in Example
5 stating from 2-[4-(1-ethyl-propylamino)-6-methyl-2-(2,4,6-trimethyl-phenoxy)-
pyridin-3-yimethyl}-malonic acid diisopropyl ester. 'H NMR (CDCl,) & 6.88(s,2H),




3.63(m, 1H), 3.08(m2H) 2.75(m 2H), 2.26(s,3H), 2.10(s,3H), 2.07(s,6H),

1.90(m 2H), 4(m 4H) 0.87(t, 6H) ppm

Exanple 9 WO sa0sisi 1-(1 PCT/IBY7/00918
-Et hyl -propyl )-7-nmethyl -5-(2. 4. 6-tri net hyl - phenoxy) - 1. 4-di hydr o- 2H 3- 25
oxa- 1. 6- di aza- napht hal ene A m xture of

1-(1-ethyl - propyl am no) - 6- et hyl - 2- (2, 4, 6:44.i et hyl - phenoxy) - pyri di n-
3-yl]-nmethanol (42 ny, 0.122 mol) and 37% f or mal dehyde (0.05 m) and
par a-t ol uene- suffonic acid (p-TsOH) (35 rrg) in 3.5 mM of toluene was

heated at refg %sqp@%o@(mm) al3e88 n'?'tz k.a %6&1 é&sbﬂ}'ﬁx(;”éﬂ 'qué(ﬁrsﬁp]""as

quenched with water,' Saturated sod | car bonat'e an tracte
ethyl acet at .0-ZI8m@H)ghTdel QSS(VRZHM/A&P.Z@ BB} 1aifdd,3H), 0.8%h6H)hppmt ed to give

52 ng of crude product as light green sgli o he crude materi al was
purified through silica gel colum chro%ﬂ%-réphy using 1:1

hexano/ CHCI [ err] as(1-Ethyledropwil-7tmethw-&- (44 SetrinB@tdyi-phehbey )t 8 14- dinyampathd
as white cryst 112-114[err] C. J[err]H WD 98/ 05661

PCT/ | B97/ 09 %n h“?? ridin-2-one -38-

§N§4( CD? [er r2] )29[ &K I thixfur8 666 ,22{hD(1-eﬁ1y1E)6pyHrﬁmo)46-Mml 2@4 Gﬁnﬁﬁﬁ Ifh&noxy)
0. 95% {n 6|I:I)D pmypdm-é-yllr_nbethyll-maiomc a&d diisopropyl ester ( mg, 0 075( mpl@ ang 85%

1-(1 -Ethyl- heated at 73° t, and then heated at 133°C for 1
" 7-di met hyl - ?h?’gxharééa??r\‘rveatshvela T e 2Yermjat, nd then featad at 133°C for 1 hour.

3- oxa- 1. 6- di Fhe- reagtiemanistee was cooled ,” queinched tW'?é‘ Weﬂﬁpcﬂlj‘#demf%ﬂr e\ﬂihr@bylas
whi h
a white S@r & c?iétté ?hg%@%&ﬁc agg{o g £ \Wash@d with brinB2bréleand tEEEhritratdd RHIVE a°

starting 1- et am no) -

met hyl - 2- (2, oréwn pilnEhegil rasickiewas)punfied mrnughgﬂiq&g@! eriumn chiamatpgraphRrusing

S os(m 1r) ThstyPabieteitleans, ps eluphbic aibhias g jSef) dilthe ufle Eombfupd’

.8(m 4H), 0. MMR(6BKP86.89(s,2H), 6. 56(s 1H), 4.4(m,1H), 3.00(m,2H), 2.67(m,2H), 2.31E,3Hp| €

-1t rli nmet hyl - pl‘?e?‘%ﬁ’?&"}f E"ﬁﬁﬂ)’d g&%,, Il—bF ogcﬂ %{ 51( é] fl'ngpht hyri di n- 2- one

A m xt ur eygf

2-[4-(1-ethyl-pro
pyri di n-3-yl] met hydd ire T ToTHE Sl
phosphori c etra@k&l[(ﬂn@&thiﬂdné\/ater (4 n1) was heat ed at refI ux for 16

hours. The m xture was guenched with water and extracted with ethyl
acetate. The organin® tqtlgf@mmdmepared as awhite solid, by the procedure analogous

tothat of Example 3 starting from 1-(1-ethyi-propyl)-7-methyl-5-(2,4,6-trimethyi-phenoxy)-

20 3.4-dihydro-1H-{1,6}naphthyridin-2-one. 'H NMR {CDCl,) 6 6.83(s,2H), 6.14(s,1H),
3.63(m,1H), 3.08(m,2H), 2.75(m,2H), 2.26(s,3H), 2.10(s,3H), 2.07(s,6H), 1.90(m,2H),
1.54(m,4H), 0.87(t,6H) ppm.

Example 9
1-(1-Ethyl-propyl)-7-methyl-5-(2 4.6-trimethyl-phenoxy)-1.4-dihydro-2H-3-
25 oxa-1.6-diaza-naphthalene
A mixture of 1-(1-ethyl-propylamino)-6-methyl-2-(2,4,6-timethyi-phenoxy)-pyridin-
3-yl]-methanol {42 mg, 0.122 mmol) and 37% formaldehyde (0.05 ml) and para-toluene-

sulfonic acid (p-TsOH) (35 mg) in 3.5 ml of toluene was heated at reflux under a
Dean-Stark trap for 15 hours. The mixture was quenched with water, saturated sodium
30 bicarbonate and extracted with ethyl acetate. The oraganic layer was dried and
concentrated to give §2 mg of crude product as light green solid. The crude material
was purified through silica gel column chromatography using 1:1 hexans/CHCI, as
eluent to give 34 mg (86%) of the title compound as white crystals, mp 112-114°C. 'H



with water and saturated sodi um bi carbonate and brine, dried and

concentrated to give 80 ng of clear oil. The oil was purified through
silica gel WORB@8461chr omat ogr aphy using 20 hexane to 10% et drmaerdoeiss i n
hexane as eluent to give 67 ng (64% of the title conpound as a white

solid. [err]HNWR (CDCl[err]) [err] 6.87(s,2H), 6.53(s,1H), 4.3(m 1H),
3.14(m 1H), 2.69(m2H), 2.29(s, 3H), 2.%%(3,3H), 2.05(s,6H), 1.83(m4H),
1.25(d, 3H), 0.86(t,6H) ppm It

Exampl e 12 25 1-(1 -Ethyl-propyl)-3. 3. 6-trimethyl-4-(2 .4

RO LTt R IEBRLY ) fzasels LR 11), 4.021s 04685 3Hh 2 Bal 0, 2B\ ary,

- et hyl - pr o@{7s,3H ;_ckg l6RYy, 1.6-1(Amda o,rgs({EaH) yhenoxy) - 3, 4-di hydro-1
H 3-oxa-[1 , Gﬂ]( naZ)ht h{}?l Svn o%e I?G )ﬂ rri of dry THF was treated
with a 2.0 M borane- dlrrethyl sulfldegEEﬁaEelgln THF (0.3 nl) and heated at

W th sthyl acet arpeEinyBreoil-t A biodRy. SH2RE | pIALS) PR 6"
gi ve 50 mwmmmm as colorless oil. The oil was
A e R e U e o
solid, that destfibed/ OMG6 Example 9 starting from 1- [4-(1-ethyl-propylam|no)-6-

PCT/ | B9T! 000482124, 8 ity phonosmiypyriinsyethapol. SHAWR(GREI) §665 (52

2.98(m 1 &2{sgl), 47 3 ; 5
2. 95m 1;)') 626(51E) {60qH), 4 (ﬁ&ﬁfsal-gm,sagn Gu?nzﬁggs 3+, éa(s@sé}k}) 2.08($6K$. 6H)
Exanpl et0131 65(d,3 ) 1 5-1 8(m 4H) 096m6H)ppm

[1-(1-Ethyl-propyl)-7-nethyl-1.4-di hpgdfpidh13- 0xa- 1, 6- di aza- napht hal en- 5-yl
]- (246tr|rrethl-phenl -am ne . Amxture of

[4- (1-ethyl - pro 1aGthyiop nathyl-5-(2:4 Srtyimath exrhfs
pyridi n- 3- vl dya h ggin%mo 82 mml) , 37% aqueous

f or mal dehy , 0.41 mol) in 10 mM of toluene
was heated at rd¥ Iﬂ]*%*'-h%l ®fg 2&"&8@@@!’&'%")@@%&%&2 #&rtrimethyliphencyy)

m xt ur [ r The
or gani o1 apaPUEREErelh 2 HEingimGHo B GRRLAY dbier 18R] and sex BfcihioRe

a green oi IacldT the rd) andvat@iwu(‘*l m‘i)edas heatedhatsiefline forgt howisunfhe imixtose e@saphy

2 o ORISR o U o i ol Sy
4. 19( s, 2H) with vid¢nantigaturatedsodiutt-bicabohBlesariHirine, dried and concentrated to give
80 mg of clear oil. The oil was purified through silica gel column chromatography using

20 hexane to 10% ethyl acetate in hexane as eluent to give 67 mg (64%) of the title
compound as a white solid. 'H NMR (CDCl,) & 6.87(s,2H), 6.53(s,1H), 4.3(m,1H),
3.14(m,1H), 2.69(m,2H), 2.29(s,3H), 2.22(s,3H), 2.05(s,6H), 1.83(m,4H), 1.25(d,3H),
0.88(t,6H) ppm.

Example 12

25 1-(1-Ethyl-propy!}-3,3, 6-trimethyi-4-(2 4 6-trimethyl-phenoxy)-2,.3-dihvdro-

1H-pyrrolo[3.2-clpyridine

A solution of 1-(1-ethyl-propyl)-3,7-dimethyl-5-(2,4,6-trimethyl-phenoxy)-
3,4-dihydro-1H-3-oxa-[1,6]-naphthyridin-2-one (56 mg) in 4 ml of dry THF was treated
with a 2.0 M borane-dimethyl sulfide complex in THF (0.3 mi) and heated at refiux for

30 1 hour. The mixture was quenched with water and extracted with ethyl acetate. The
organic layer was dried and concentrated to give 50 mg of the title compound as

colorless oil. The oll was purified through siiica gel column chromatography using 10%
ethyl acetate in hexane as eluent to yield 22 mg of the titole compound as white solid,



15 1 .55(m4H), 0.90(t, 6H) ppm

Exanpl e 14 1 (1
“Et hyl - prop O BP58% hyl -5- (2, 4, 6-t ri met hyl - pheny! ani no) - 3. 4- RGRARIYO001S,
[1 , 6] napht hyridin-2-one A mxture  of

2-[4-(1-ethyl -propyl am no) - 6-nethyl -2-(2,4,6-trinmethyl- 20

phenyl am no) - pyri di n- 3-yl net hyl ] - mal oni c .ggi d di methyl ester (100 ng, 0.219
nmol ), 85% phosphoric acid (3 mM) and water (3 m) was heated at
reflux for 2 hours. The reaction m xture was cooled to rt, diluted

with water aigd @ﬂht g@bCF tsoea?k'zaziws%(éiiﬂyt@ssm1H}\'a§11'26ﬁdr§xt2r§§1heﬂ-nvvi th

et hyl acetate. rgafi c | ayer s wash

anhydr ous MyZ6REm.AH), 22$(S@*ﬁd22§hﬂr1t%n%éaﬂsr3ﬂ)ea Uﬁfﬁ,@ﬂ)yﬁe@émﬁﬁ'l)gﬁvﬁy(lm‘*mg of
a yell ow 25 }]BQ@BWEB%J&AH)@% purified through silca gel colum

chr omat ogr ap I n hexane as eluent to give 41 ng of

the title conmpound as a tan solid, rrpw_ [err]H NVR (CDCl [err])
[err] 6.87(s,2H), ) , . g e
2.37(m 21}, 2. 29(57SF 56 RCRXtls |
0.86(t, 6H) ppae -tnmethyl-ghe yl)- amine Exarrpl e 15 30

R TE i IR VTt )
[ 3- Ami nonet ricfh- ﬁt}%&th&é:&aé nﬁgtd szrmm} Q‘f%%&%u@iﬂmﬂld&hﬁ‘dem 3smiyadd (1

- et hyl - propy ? ¥| THFE was added tri phosgene
(34 95193 9. 41mmol) in 10 mlofto uene was heated at reflux using a Dean-St

PCT/ 1 BO7LL0
T 01140 diparatus for 3 hours. The mixture was quenched with weter and exractétfuith ethy)

Warm to rtanabetate. Tiweiorganic layer wih sepanatad; griegh and goneenirated tohgive 280 mg of

d h_et hyl ' .
et o0k B 884 Spep B oV, A Sy, g
purified threidpe & biueat egive thetitle compoahd gus apbrowrsoih d HIRMRE(CIDCL,) & 6.89

cryatal i ne G, Sofe P, 4 le, Spe 4 fouapl, 3 RRD oL 2 b,

6.86(s, 2t5, fssit,sH)9.90(66RpphRY.S, 1H), 4.49(s, 2H), 4.20(m 1H),
2.28(s,3H), 2.22(s,3H), 2.04(s,6H), 1.67 4!'—3, 0.94(t,6H) ppm
Preparation A 2- Chl or o- N- [ﬁ’—’&&——e
- et hyl - propyl am np)1&EthtprobyR-7tmethyi-8-(L 14l 6verinhethyigdteenylamino -3 &-dihydro-1H-
pyridin-3-yl]-acetam de A m xture of
2-(2, 4, 6-triﬂ3&laseh!&®&i§2QN4-(1 - et hyl - propyl ) - 6- et hyl - pyri di ne-

A mixture of 2-[4-(1-ethyl-propylamino)-6-methyl-2-(2,4,6-trimethyl-

20 phenylamino)-pyridin-3-yimethyi]-malonic acid dimethyl ester (100 mg, 0.219 mmol),
85% phosphoric acid (3 ml) and water (3 ml) was heated at reflux for 2 hours. The
reaction mixture was cooled to rt, diluted with water and neutralized to pH 6 with dilute
NaOH and extracted with ethyl acetate. The organic layer was washed with brine, dried
over anhydrous MgSQ,, filtered, and concentrated to dryness to give 81 mg of a yellow

25 foam. The oil was purified through silca gel column chromatography using 10% EtOAc
in hexane as eluent to give 41 mg of the titte compound as a tan solid, mp 44-46°C,
'H NMR (CDCl;) & 6.87(s,2H), 6.36(s,1H), 5.64(brs,1H), 4.21(m,1H), 2.51(m,2H),
2.37(m,2H), 2.29(s,3H), 2.27(s,3H), 2.11(s,6H), 2.02(m,2H}, 1.76(m,2H), 0.86(t,6H) ppm.

Example 15
30 1-(1-Ethyl-propyl)-7-methyi-5-(2 4, 6-trimethyl-phenoxy)-3.4-dihydro-1H-pyrido[4.3-

dipyrimidin-2-one__
To a mixture of [3-Aminomethyl-6-methyl-2-(2,4,6-trimethyi-phenoxy)-pyridin-4-
ylj-(1-ethyl-propyl)-amine (100 mg, 0.292 mmol) in dry THF was added triphosgene (34



3,4-diamne (250 ng, 0.76 mmol) and triethylamne (0.11 m, 0.76 mmol) in 5
m of dry THFE was treated wth chl oroacetyl chloride (0.06 m, 0.76
nmol ) at OWH"E“IThe resul ting m xture was stirred at RQEIB97/00918
tenperature for 1 hour. The m xture was quenched with 15 water and
extracted with ethyl acetate. The organic |ayer was dried and concentrated
to give 310 ng of green crystals that wa urified through silica gel

col um chromat ography using 10% et hyl acetate in hexane as eluent to
give 280 ng (90% of the title conpound as tan crystals,

6. 16(5. 16y . Mg 9 Mg EFOLE The begcibh M@f?“%ﬁ%dé%?'ﬂdﬁﬁmmm%
E’?epir g'?|( 3 nﬁﬁi)for anh.4THe Mrélvl)as quedzljed with wetemand extracted with ethyl acetate. The

et Pyl - pr op§TaRIcayeTaveR s sl dohosnisae 10, 8nAgs 9-IVR, 139 B Asfew ol The
et hyl ] - 2- ngbiy waSBpétiied tﬂt‘dn@hdtimﬂ ul colginr chromato(?ra.phy uﬁnwmmﬂé In
met hyl di net hyl mal onat e and 60% sodi um hydride in oil 25

o 2t 51 bAkBDBRsSIuetHq o B Ma, B AR Ibe She FamPEYIAES aWle GySSBlinn SOl oF
3-chl or oret P(?H) 167-186% | 'HZNIMR g:@cn un@w(xIzH;hsmgpﬁ)%rvagbra1ﬂn¥hk9(sleu),

- et hyl - propy am ne he m xture

was stirred420(mdbth ?@ﬁbe?*gt %123(3 H), 210488} 47 4m. 41 0-RHEBH) BPMas quenched

wth water and extracted with ethyl @g%ﬁtﬁm;\ The organic | ayer was
dried and concentrated to gi ve the crude materi al V\:hI2Ch was 30I ur|f|ed

through silica g@C [4=(1 sathyirpropPiamin o), 6-naeth Dk \
gi ve l-gcJt et hyl - pr opyl am no) 6- met hyl - 2- (2 4, 6-

tri rreth;}lo W—B yl ] methyl ] -2-met hyl -mal oni ¢ aci d di net hyl
ester as a whiteA mixumodi 2-(2 & trindthiyiBh¢g)-Nd+ 1 jejhyi-propil)-6-18&thyl-Biridine-
0 Q1S 1M - adiamne (250 my, BfemRaly and ethitaftiRe (0.1 mi, 078 ARip) 15 & i of dsy (m
1H), 2. 27( s TBF)wasAréetés withichiofodtatys chibide {0.66 thi, 076 rhnjal) &t O#& sTHaHesulting
0-94(t, 6H) mi)BBrrg was stirred at room temperature for 1 hour. The mixture was quenched with

15 water and extracted with ethyl acetate. The organic layer was dried and concentrated
to give 310 mg of green crystals that was purified through silica gel column

chromatography using 10% ethyl acetate in hexane as eluent to give 280 mg (80%) of

the titte compound as tan crystals, mp 152-154°C. 'H NMR (CDCl,) § 8.07(s,1H),

6.88(s,2H), 6.16(s,1H), 4.75(brs,1H), 4.25(s,2H), 3.33(m,1H), 2.30(s,3H), 2.18(s,3H),
20 2.08(s,6H), 1.4-1.8(m,4H), 0.97(t,6H) ppm.

Preparation B

methyl]-2-methyl-malonic acid dimethy! ester
A mixture of methyl dimethyimalonate (260 mg) and 60% sodium hydride in oil

25 (70 mg) in 4 mi of DMSO was stirred at room temperature for 10 min. A solution of
3-chloromethyi-6methyi-2-(2,4,6-trimethyl-phenoxy)-pyridin4-yi}-(1-ethyl-propyl)-amine
(200 mg) in 2 mi of DMSO was added. The mixture was stirred at room temperature
for 3 hours. The mixture was quenched with water and extracted with ethyl acetate.
The organic layer was dried and concentrated to give the crude material which was
30 purified through silica gel using hexane to 10% ethyl acetate in hexane as eluent to give
137 mg of 2-[{4-(1-ethyl-propylamino)-6-methyl-2-{2,4,6-
trimethyl-phenoxy)-pyridin-3-yljmethyl]-2-methyl-malonic acid dimethyl ester as a white
solid. 'H NMR (CDCl,) & 6.83(s,2H), 6.01(s,1H), 5.00(m,1H), 3.70(s,6H), 3.40(s,2H),



WD 98/ 05661 PCT/ 1 B97/ 00918

- 42- CLAI M5 1.
A conpoundv&?9pﬂgm}ornula [err] 10 tﬁgmgggﬁggslines
represent optional doubl e bonds; Ais nitrogen or CR err];

Bis -NRerr]Rerr], -CRlerr]Rerr]Rerr], -C(=CRerr]Rerr])Rerr],
-NHCR[err]Rlerr]Rerr], -OCR err]Rerr]|R-t-r], -SCRlerr]Rerr]Rerr],
-CRlerr]Rlerr]NHR[err], -CRlerr]Rlerr]ORerr], -CR[err]R[err]SR[err] or
-COR[err], and is single bonded to D or Bis 15 -CR err] errL and is
doubl e bondeg gnwnggﬂslm)camb@:em, 2.05(s,6H), 15-1D(ms4hm thﬁjeaﬁ brO.8#{46Hhd
is single bonée to'all atoms to which it is attached, or Dis carbon
and is doubl ppmmonded to E or doubl e bonded to B; E i s oxygen,
nitrogen, sulfur, C=O C=S, CRerr]Rerr], NRerr] or CRerr]; or Eis a
t wo atom spacer, wherein one of the atons is oxygen, nitrogen, sulfur,
C=0 C=S, CRerr]Rerr], 20 NRerr] or CRerr], and the other is
CRlerr]Rerr] or CRerr]; K and G are each, independently,
C=0, C=S, sulfur, oxygen, CHRerr] or NR err] when single bonded to
both adjacent ring atons, or nitrogen or CR err] when it is double
bonded to an adjacent ring atom the 6- or 7-nenbered ring
that contains D, E, K and G nmay contain fromone 25 to three double bonds,
fromzero to two heteroatons sel ected from oxygen, nitrogen and
sul fur, and fromzero to two C=0 or C=S groups, wherein the carbon atons of
such groups are part of the ring and the oxygen and sul fur atons are
substituents on the ring; Rlerr] is (Jerr]-Cerr] alkyl
optionally substituted with fromone or two substituents 30 independently
sel ected from hydroxy, fluoro, chloro, bronmo, iodo, (Jerr]-Clerr] alkoxy,
CF[err]



-C(=0 (([err]-Cerr]alkyl), -C(=Q-0C(Cerr]-Cerr])alkyl,
( r

OC(=O) Cerr]-Cerr] alkyl), -O(=Q N(C[err]-Cerr]

al kyl) (C[ eMQ 38566l al kyl), -NHCO(Clerr]-Clerr] alkyl), -Copoimoroos
COQC[err] Cerr] alkyl), -CONH(C[err]-Clerr] alkyl),

-CON(Cerr]-Cerr] alkyl)(Cerr]-Clerr] alkyl), -S(Ce

-CN, -NJerr] -sO(derr]-Cerr] alkyl), -SCIerr](C[err] C[ ,uL 'l ml”m)
98/ 05661

-43- alkyl), -SOerr]NH(Cerr]- C[err] al kyl') and
-Sgerr]N(Cerr]-Cerr] alkyl)(C[err]-(err] alkyl), wherein each of the
Cl -4 al kyl groups in the foregoing ps nmay optionally contain one
or two double Rlerr] is (Jerr]-Cerr]
al kyl whi ch may opt| or?a% %@rfgpﬂéﬁr{)nrwaone to three double or triple 5
bonds, aryl or ((Jerr]-Cerr] alkylene) wherein said aryl and the aryl
noi ety of said (CJerr]- C[err] al ky; ene)aryl is selected from phenyl,

napht hyl, thienyl, benzoth| qU|nonI pyrazi nyl ,

pyrim di gyl, imdazolyl, y . benzot hl azol yl ,

i sot hi azol yl , pyrazolyl pyrroljyl, |n onI pyrr Iopyrldyl, oxazol yl
and benzoxazolyl; Cerr]- C[err | cycl qal kyI ' or (C[err] derr]

al kylene)(Clerr]-(err] cyclo | Y7 one or two of the carbon atons
of said 10 cycloal kyl and the SYo 8 ered cycl oal kyl noieties of said
(derr]-Cerr] alkylene)(Cerr]-Clerr] cycl oal kyl may optionally and
i ndependently be replaced by an ygen or sul fur and wherei n each of

t he foregoi ng Rl err] groups optionally be substituted with from one

to thredOsubstituents independently sel ect ed fromchloro, fluoro, hydroxy
and Cerr]-(err d ent selected from
Cerr]-Cerr] al Lhoex?/a,sh_e&‘l_}%\ E%')rep ern‘r{"io ﬁﬂlgiﬁc%nbhﬂ

-OC(=O)N(C[err] - S[IGmﬂiogahquQRC[err] C[err] al kyl), -S(C[err] Cerr]

al kyl), am no, g N( 1

alkyl)(derr]- elr_gr ](ﬁlf’h( ?ﬁip{\l kc)'{#V)R(‘:‘[”ér rlj@l&ﬁ ATIFG % sz 1('a:*rzﬁ‘]o

al kyl), - NHCRE WNHR G@B 'YOR, kOR B‘°SK§O§H—+COR’ and 4mmﬁ[h;mqed@pd3 rgr Bliyl ),
- CONH( Cl,err I alkyl)(C[err] Cerr] alkyl),

“sh - Wvé”]d%mg‘%ﬂ@]‘g?‘@@% Ry1), -Sqerr](Cerr]-Cerr]

al kyl), -SJ err] BHé Giteogeh- 62{ GRY dndbislsinigle buddedS(ﬂ sf ath(sG[:avmr}h tieattdched,

alkyl)(derr I r r] or

CRlerr] R[erP% R[C% %Ha%f'df'ﬁr‘%ug% Qﬁgé?&t°é3°?m8 g%ﬁR&% éd 3 to 8 nenbered

rings, the 5 to Elm)dpgared\mcgugs soffurWi@i=eD, C=H, QR‘RBnNRPprmﬂ ar E isreetwy  t WO
one or.two of erln f, such

doubl

510 8 menb@ioBuePacer, WiarHl nf fthE HioB it Yo SRR BEAC TS 55 S LB Aced. by

g[n ox]yg%[o oN]RSu,lkEmlﬁ aﬁ@meodsthb;y.s CR®R"? MZ([;RT]:r]d wherein Zerr] is hydlr(lzglen or
err err] a Rerr] is ogen, rl-ders a

-O Cerr]-derr] Ké@’k‘i/ﬁ arec Ay @%@FU%?W}’- M‘go&& Q%\Q%E

al kyl) or - 2fbgEinldbsiddd tolst hdjabént!rhg atoms, or nitrogen or CR® when it is double

bonded to an adjacent ring atom;

yridylp

the 6- or 7-membered ring that contains D, E, K and G may contain from one
25 to three double bonds, from zero to two heteroatoms selected from oxygen, nitrogen
and sulfur, and from zero 1o two C=0 or C=S groups, whersin the carbon atoms of
such groups are part of the ring and the oxygen and sulfur atoms are substituents on

the ring;
R' is C,-C, alkyl optionally substituted with from one or two substituents
30 independently selected from hydroxy, fiucro, chioro, bromo, iodo, C,-C, alkoxy, CF,,
-C(=0)(C,-C,alkyl), -C(=0)-0-(C,-C,)alkkyl, -OC(=0)(C,-C, alkyl), -OC(=0)N(C,-C,
alkyl)(C,-C, alkyl), -NHCO(C,-C, alkyl), -COOH, -COQ(C,-C, alkyl}, -CONH(C,-C, alkyl),
-CON(C,-C, alkyl)(C,-C, alkyl), -S(C,-C, alkyl), -CN, -NO,, -SO(C,-C, alkyl), -SO,(C,-C,



Rlerr] is hydrogen, Clerr]-(err] alkyl, hydroxy or fluoro;
each Rlerr] .wHlognsédssand Rlerr] that is attached to a carbon a
sel ected, independently, from hydrogen, Cerr]-Cerr] afr%?(lﬁwo%aro
chl or o, br ono, iodo, hydroxy, hydroxynethyl, fornyl, 30 trifluoromethyl,

cyano, amno, nitro, -Q(Cerr]-Cerr] aIkyI) -N(Cerr]-Cer

alkyl)(derr]-Cerr] alkyl), -S(Cerr]-C e43-] al kyl ),
-cQ(derr]-Cerr] alkyl), -C(=QH or -C(=OQ(Jerr]-Cerr] alkyl), whérefn *
each of the CJerr]-Cerr] al kyl nmoieties in the foregoing Rerr],

err and r n t 61
E[CT/ | 1597/ oog?gw'r ]-SOLNH G, -CRMKAP ah@NSDLN(C; Tt &kyl) (CNE, alkyl), wherein \AQcR%‘r%ﬁ

doubl e or tri®i-6. BH@roupsinthrieregaing R’ aups may oplignallysiontain ane °T'%V°aqct%ed

to a nitroge sel ected, independently, from hydrogen and
Cerr]- C[err]rh“'a‘f'elmHc’?‘ds R5 is substituted phenyl, naphthyl
pyridyl or pyrini l§ Catia 8lkyl whichmey optienally contamfe@mmg t‘Rth!P@ Pogblwpmples

Co three of s, BRTH LS aoilogst Miilol? 843 o Shttne ARSI bf R (2.0
t:[ err]- C[ err ]alkyllele)ladgﬁtﬁls,elacﬁﬁm rphefiﬁenn;}hth%ktﬂ?:ghbénzothlenyl pyndyl cgnnolyl
subst | { Uent ?s%%‘zi ! Bubiingh igrebln bk perze b R FLBES Y lncintom,
cyano, pyradiy Wﬂ&imyhdom tpytrolopiridy), oxdklb(y[?&ﬂd bbntdxazolj!; ai,l(;{,l éy,cloalkyl

Aty ¢ q”rida B 1 o ol ang or i B0 ST o e

al kyl'), - '{N] and fHe'8 tolf mehtiorba 6:%:651& Thdiefids] ofesahvto,.c alkylene)fC
SQerr]NH[err] HSO err] (Jerr]-Cerr yl), -S(Cerr]- C‘[err c}
and - S err] (aycinaliyl qaurqp}wnet mdepan ﬁmﬂu bRteplared By @En SYIER O suﬁuf an

o oups 1 °" " wilrti aalh o M DGR R Dralppiar BpraR] telbub Suldl AT DS ohe
i ndependent | yogbtescstwtltueotﬁ mdeperfdemiy selemtedr foary chigtpniorpebyyronyriand C,-C,
di met hyl am nq, %{hy ne substituent s tecﬁhgfr&ln cs- P&yﬁkwn—od@dﬁé chalgy,

(e.qg., chloro Iuoro

-Q(=0) (& r]- oq<emwwmlkyl)(cecz@)mqm T @l Aminok NG, C, alkyl), -N(C,C,
L OroTe! DG A SR o, ok BOHEL 450 ) 01 P Mg, -G0m
hydrogen or CLOO(T;T,aikyl), WONH(C,-C, alkyl), -CON(C,FC galkyll)(CSC, akg) 6SEIN-CN, -NO,,
R S AN LIS I TR A= S ey
from hydr ogeralky@ynd net hyI wi th the exception t hat one of Rlerr] and
the 1 x o0 seven mRUET SLCHITEL ey torm e figg selopted from sRifated 3 tp & TRbarchy
not be two dqiHysetrHaos &S 8 aRbrABErRY rings 1 WhidH Ry opﬁaﬁhl(ytﬁonﬂlﬁ Bnk or two double

bonds, and wherein one or two of the ring carbon atoms of such 5 to 8 membered
rings may optionally and independently be replaced by an oxygen or sulfur atom or by
NZ® wherein Z* Is hydrogen or C,-C, akyi;
25 R*is hydrogen, C,-C, alkyl, -O(C,-C, alkyl), chioro, fluoro, bromo, iodo, -S(C,-C,
alkyl) or -SO,(C,-C, alkyl) ;
R* is hydrogen, C,-C, alkyl, hydroxy or fluoro;
each R®, R® and R? that is attached to a carbon atom is selacted, independently,
from hydrogen, C,-C, alkyl, fluoro, chioro, bromo, iodo, hydroxy, hydroxymethyl, formyl,
30 trifluoromethyl, cyano, amino, nitro, -O{C,-C, alkyl), -N{C, -C, alkyl)(C,-C, alkyl), -S(C,-C,
alkyl), -CO(C,-C, alkyl), -C(=0)H or -C(=0)0O(C,-C, alkyl), wherein sach of the C,-C,
alkyl moieties in the foregoing R®, R®, and R® groups may optionally contain one



25 is carbon and is double bonded to B, then Bis CR err]Rerr];

or a pharmaceutically acceptable salt of such conpound. .

A conpoundVa@8B&Eing to claim 1 wherein B is -CHR err]R[ err bc@fmernoos
-NR[err]Rerr], and Rlerr] is (Jerr]-Cerr] alkyl which may optionally
be substituted with one hydroxy, fluoro, trifluoronet

h
Cerr]-Cerr] al koxy group and nmay optignally contain one gﬁ Uﬂ“jmmmﬂ,
30 bond; and R err] is benzyl or (JerrT=Cerr] alkyl I

contain one double or triple bond and wherein sald C[err] e 0

Ikyl and th t )
SubSti tut etoupBIT e BRpG: #nd en arit e e f ataged o e pitrogpr atems o
chl oro groggected, independenfiy, Q?tfn‘i)ﬁ?@rl:gen and C,-C, alkyl;
PCT/1B97/ 00918 -45-

3. A conpoun&® as:éabsmmdtnheevla.ww\thvé#w oY Ryrimidyls wierely leack tofythe
chloro or nﬁg s'?& SiBstit @ Wi‘l ﬂ%mj ﬁrffllr &fb@hﬁghﬁcﬁ@,&herﬂn from

[ ndependenﬂ? rogen an ; err
tri-subbtione wtmhenywdpybsfaymts cma pelecied, indapendently, froro ehidnec@,-6f t he

Sgb?tcl[ Eaﬂ ]teE?'ér'réf ?ky d‘gj(@[ ﬁi&&%&% r‘%{kﬂgygéne%&(fé ﬂqlg%rr]

al kyl ), and:bitam'nm meae bcf seleeted | lindépiendentiy, drom bisrome, dotied formyl, cy

alkyl ) Ot MR, iy H‘ﬁm&rbi'o‘éﬁf% SR, e i

eac[] of th&:((ﬁ;m)gxlgm-cga(kﬂ)e-(}p} @u)kxtom -scm,mucwmkygpismmd:l-a N
cont ai n_one_ do e tr
A conpdfBngaiky ﬁ@‘ Slcqoélﬁm %alkv!b TCG(EI“fY‘)de -S0,(C,-G; alkyl), o

conpound asﬁ@wabmw ucrcdm&rc,’l-cy\/aw% -c§amyihmaw§,nn fhedolegoling R® cﬂﬁ&ﬁf ]
err

CHerr]CH err] éllb %_utad\&ji_ err and is CHerr]

or C_(CH[erFFY°Pt'°" y be subsig ‘?!{?nﬂ&'m&“ W@?Wgel’ﬁf“'@"&VﬁF'Qc\ﬁHé"P@n D
I(?J—?)I)ta?l?grr]gohy&okyzrarml? M?hﬂ@_‘[@lﬁ% CHerrT ;lrr] &0 7. A
conpound accor dRhds %Md@gaﬂnmth%dtd? dego| eiiered fippiemiodos or bromo), hysdroxyl

-2|e—IE B;lr i g(r)OF%moxg]qg razin-3-o alﬁ’m( -6, .@taml"b ?h Eﬂ &745)& ?i’ﬂﬁ&hyl

, 7- di met hytrifigoromethyd or formyi; hyI phenoxy)-1 , 4- d| hydro 2H- pyri do

[3 4- b] pyr azi n- gs
- et hyl - propyl ) - g ?Q?wdro 5y h%dr?)? ﬁ%‘hé)gyl ?rre phenoxy) -1,2,3,4- 20
t et rahydr o- pyri Bb’[ts hqdm]gsymﬁ 2, alkyl; 1- (1

T B SR BB el 1 sheno) 12,3,

20 Z is NH, oxygen, sulfur, -N(C,-C, alkyl), or CR*R'* wherein R'* and R are
independently selected from hydrogen, and methyi with the exception that one of R'?
and R'* may optionally be cyano;

with the proviso that: (a) in the six or seven membered rings of structures in
formuia |, there can not be two double bonds adjacent to each other; and (b) when D
25 is carbon and is double bonded to B, then B is CR'R?;
or a pharmacaeutically acceptable salt of such compound.
2. A compound according to claim 1 wherein B is -CHR'R? or -NR'R?, and
R' is C,-C, alkyl which may optionally be substituted with one hydroxy, fluoro,
trifluoromethyi or C,-C, alkoxy group and may optionally contain one double or triple

30 bond; and R? is benzyl or C,-C, alkyl which may optionally contain one double or triple
bond, and wherein said C,-C, alkyl and the phenyl moiety of said benzyl may optionally
be substituted with one fiuoro, C,-C, alkyl, C,-C, alkoxy or chloro group.



-(1 -ethyl - propyl) 7-met hyl - 2- oxo- 5- (2, 4, 6-tri net hyl - phenoxy) -
1 2,3, 4- tet 59?[1 6] napht hyri di ne- 3-carboxylic acid nethyl ester; 25
(1 -et hyI propy 1) 7- et hyl - 2- oxo-5- (2, 4, 6-trinethyl - phenoxE§TIBI7/0091§
2 3,4-tetrahydro-[1 , 6] napht hyri di ne-3-carboxylic acid isopropyl ester;

-(1 -ethyl -propyl)-?- met hyl -5-(2, 4, 6-trimet hyl - phenoxy) - 3, m
[1 6] napht hyri di n- 2- one; 1 48 -ethyl-propyl)- mﬂ 1“" m'j““,
, 6- trimet hyl - phenoxy)-1 , 2,3 ,4-tetrahydro- 30 [1, 6] napht hyri Hi rf
1 -et hyl -propyl)-7- rret hyI 5-(2,4,6-trinethyl -phenoxy)-1

-(1
, 4- di hydro- 2H 3- 3, Amnipdﬁmdimﬁrdil@mélﬁhﬁﬂ%\erein R® is methyiDefhyl, @hoed or
PCT/ | B97/ 00918 A _ -46-
1 -(1 -ethyl mgthepyi R R m%ﬂﬂmwe@eégmaereer{qem%tm hytragsnandimethyl; R” is

, 4- di hydr o- 2§k of tri-stﬁssﬂtﬂﬂadl prﬁngl' P?uﬁﬁﬁf in which up to 1hreélof the
-et hyl - propyl) -3, 7-di net hyl - r| me henoxy) - 3, 4-d x r o- 1
H 3- oxa- [1 @guhsa}smm?mmsz'e@ﬁef mamndynﬂy, from ’ClalkY'1°°'(C -C4 alkyl) and (C,-

-ethyl - ,}@.ﬁgg (65! Bkl ‘ake? manéa.@rddseahme Bhisshfibhls €ari sl B¥RERH

1 H-pyrro har maceut| c mposit1on
for the treandmndepﬂp.vfewm itifivosemating, mﬁftuommethoxy.GCHpa)(CaCdua&yt)m ¢yano,

ol udi ng_ oueTSt Mooy PRING. Jo& Y afo, i ke SR Y1 Y BARRIE. [ Cor et
g P% h?l 3?5 g In ?uﬂemﬁmgﬂhﬁm iorfel douig onppté Isarid) @nd Zisadxygen oharat oi d

d |1
general i zed anxi ety di "ﬂaﬁ?f:epdang to glﬂ'ﬂbga"ﬁ'fps"grﬁls’g&?(/é coﬁpu?glgi/gs

di sorder ygpost - t rgumat ACédrﬁpamdiasarrdmg toStiaP 1divherefte Dsis nitrogbhdBce K
stress; pain ﬁerceptlon such as_fibronyal gia; nmpod di sorders such a3

depr essi on, ¢H:F r (GstRsEAnd GiisiGHe CHCH Q8 Cifels)essi on,
recurrent 15 depé essmrborﬁ;tudrm a@e&amgnﬂuaaﬂw qeRh&reii Bis _iRede ofll £OL Getss

associated w t pr enenst rual syn one, and post partu ressFOn

dyst heni a; b¢|r3fﬂ>*ér CH=6HdEH-C=0, (019):96&@9%'0%‘# iscNH 2f i . syndr one;
stress-induced hepdachgcohidffl ackbrdidgd] Gaim 1 t WdleQ¥d Fopfre. Crohn's

di sease; spastic colon; post operative |ieus; cer Alarrhea
stress-i hlucedf evbﬁ1'ﬁhﬁhhfqn%ﬁ5défm€1|‘dh§y(\2i 4.§§rnmmi-nmrmwbﬂr$-drhydro-

giegggggggzgr%q hy %[tg ﬂ?%a@gggggch as Al zhei mer's di sease, Parkinson's
1-(1-ethyl-propyl}-4,7-dimethyl-5-(2,4,6-trimethyl-phenoxy)-1,4-dihydro-2H-
pyrido[3,4-b]pyrazin-3-one;
1-(1-ethyi-propyl)-4,7-dimethyl-5-(2,4,6-trimethyl-phenoxy)-1,2,3,4-
20 tetrahydro-pyrido[3,4-b}pyrazine;
1-(1-ethyl-propyl)-7-methyl-5-(2,4,6-trimethyl-phenoxy)-1,2,3,4-
tetrahydro-pyrido[3,4-b]pyrazine;
1-(1-ethyl-propyl)-7-methyl-2-0xo-5-(2,4,6-trimethyl-phenoxy)-
1,2,3,4-tetrahydro-[1,6]naphthyridine-3-carboxylic acid methyl ester;
25 1-(1-sthyl-propyl)-7-methyl-2-oxo-5-(2,4,6-trimethyl-phenoxy)-
1,2,3,4-tetrahydro-[1,6]naphthyridine-3-carboxylic acid isopropy! ester;
1-(1-ethyl-propyl)-7-methyl-6-(2,4,6-trimethyl-phenoxy}-3,4-dihydro-1H-
{1,6]naphthyridin-2-one,;
1-(1-ethyl-propyi)-7-methyl-6-(2,4,6-trimethyi-phenoxy)-1,2,3 4-tetrahydro-
30 [1.6]naphthyridine;
1-(1-ethyl-propyl)-7-methyi-5-(2,4,6-trimethyli-phenoxy}-1,4-dihydro-2H-3-
oxa-1,6-diaza-naphthalene;



gastroi ntestinal diseases; eating disorders such as anorexia and bulima

nervosa, henorrhagi c stress; chem cal dependenci es and addi ctions
(e.g., depeWOSREISL on al cohol, cocaine, heroin, benzodPeTapIMm@sis O
ot her drugs); drug and al cohol w thdrawal synptons; stress-induced
psychotic episodes; euthyroid sick syndrome; syndrome of ' '
antidi arrhetic hornone (ADH); obesity; '.Q erti I ity; head ﬂmumﬂﬁi@:ﬂﬂlmm
cord trauma; ischem c neuronal damage (e. erebral isc ca sUCKh aS '«
cerebral hi ppocanpal ischem a); exci tot OXI c neur onal danmage; epil epsy;

dystuncti ons (. 3:0-BEPEHREEZARGIER bR ET AR Ty craat

equi ne par o8ysxesl e.ﬂiaha-lnhbmhahne, and dysfunctions 30 i nduced by confinenent
i n chickens, sheerjn ress heep.or human-a i nteraction

rel ated stress in- Gog@y Pﬁﬁgﬂhﬂ:aa? @'Ei’é%*h!ﬂ’s (% f“rﬁﬂry”?mbﬁf’?ﬂ%m& 4dify deo-
dementia of 1o M. F,I*Ql_mmﬁlnamp@mm infarct dementia; amyotrophic

| at eral scl erosis; pertensi on; tachycardia; congestive heart

fail ure; Sost eopoﬁdéraéh)"mf éﬁﬁ‘l)'@r%sﬂﬂmﬂhwa‘h&? 4,6-trimethyl-piteRexy)5% 84dihydro-
PCT/ 1 B97/ 00 . din -47-

hypogl ycem iﬂ*?"ﬁm'?%%%?y" 'orrprl sing an anount of a conpound according to
claim 1 thaB.is éfpharmpceutical comepositismiarihe tiertraent préventicticr inkibition

h I hod_.f
phar Mmocut] £714% AGARBH B Foetman LT Eay bp atctor oo ) SEAGHDG"
of whi ch caCRbe indiiding dait awot fisited ito adlsm‘day inducegbor facilitatéRiby CRE| ol |(tm)ga but
t t | it
% o 10 bty Fodlpe A5 SR . shol S8, BeoBlor Rt e
arthritis abosteoaitieritia| pﬁnldstm)a.mbrlasmar:]d‘lghrgles ; gengralizddeixietydidoriet; @;lragkf;s
ani.c obi ul sive

li zed ty disord
0 sor der - pBBDRF shaeree-crulig SardRE pos CaumA et are irarder slase glegyeers
stress; 10 irfeiiced Dy’ StAdds] PRINSPErBeption! SO Y RbinyaldiROMoBSAESIARSs SukH ads

depre55|on I ncl udi ng mej or depression, single eplsode depr essi on,
recurrent dEBP@SSIPRN INguding mﬂ%’e depressiopq siagle depisede  depression, decurents s

associ aygd %bhsaaﬁmaarmlsesme@aeafeés.on mdaastdwraw desy sl OWditn

dyst hemi a; bipolar disorders; cyclothyma; chronic fati gue syndr one;
stress-i ndueammaaeﬂcmﬁf@aﬂcem PPFtPEftUm densasrion:syysthemia; bipobmdisorders;

di sease; spapdisthymfd; Oéhrorme%ugzrée&ﬁ&draﬁ.el 'sﬁU&-rngEé‘d helldad eh necer; Irritable
stress-i nduced fever; human 1 mmunodef I ci ency virus I nf ecti ons;

neur Odegenepgwpl\ﬁyngrqggs%@hgg(gﬂsegge spastic colon; post operative neus dicer;diarrhea;
stress-inducedfever; humanimmunodeficiencyvirus (HIV)infections; neurodegenerative

20 diseases such as Alzheimer's disease, Parkinson's disease and Huntington's disease;
gastrointestinal diseases; eating disorders such as anorexia and bulimia nervosa;
hemorrhagic stress; chemical dependencies and addictions (e.g., dependencies on
alcohol, cocaine, heroin, benzodiazepines, or other drugs); drug and alcohol withdrawal
symptoms; stress-induced psychotic episodes; euthyroid sick syndrome; syndrome of

25 inappropriate antidiarrhetic hormone (ADH); obestty; infertility, head traumas; spinal
cord trauma; ischemic neuronal damage (e.g., cerebral ischemia such as cerebral
hippocampal ischemia); excitotoxic neuronal damage; epilepsy; stroke; immune
dysfunctions including stress induced immune dysfunctions (e.g., porcine stress
syndrome, bovine shipping fever, equine paroxysmal fibrillation, and dysfunctions

30 induced by confinement in chickens, sheering stress in sheep or human-animal
interaction related stress in dogs); muscular spasms; urinary incontinence; senile
dementia of the Alzheimer's type; muttiinfarct dementia; amyotrophic lateral sclerosis:
hypertension; tachycardia; congesthie heart failure; osteoporosis; premature birth; and
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i nhi biti ng andunt of a conpound according to claim1

phar maceut i induced dapsessiam mepd tdfsé’&@ﬁ"ﬁgﬁsé%‘lpﬁeé\/@m PrRINeNsyusbLsyndrome, and
condi tion, kgapshsﬁ.t Hﬁﬂ%ﬁﬁ&n pa,eefﬁmb dwuwﬁgsﬁae@wm%ﬁ%ﬁw fatigue .

facilitated ng protein I'n a manma |nc
human, corrpsvmrqg!ea mqsmdueegl headagher capcer, unmmtbwlaamm@mef Grohn's
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diseases; eating disorders such as anorexia and bulimia nervosa; hemorrhagic stress;
chemical dependencies and addictions (e.g., dependencies on alcohol, cocaine, heroin,

20 beniodiazepines, or other drugs); drug and alcohol withdrawal symptoms; stress-
induced psychotic episodes; euthyroid sick syndrome; syndrome of inappropriate
antidiarrhetic hormone (ADH); obesity; infertility; head traumas; spinal cord trauma,;
ischemic neuronal damage (e.g., cerebral ischemia such as cerebral hippocampal
ischemia); excitotoxic neuronal damage; epilepsy; stroke; immune dysfunctions

25 including stress induced immune dysfunctions (e.g., porcine stress syndrome, bovine
shipping fever, equine paroxysmal fibrillation, and dysfunctions induced by confinement
in chickens, sheering stress in sheep or human-animal interaction related stress in
dogs); muscular spasms; urinary incontinence; senlle dementia of the Alzheimer's type;
multiinfarct dementia; amyotrophic lateral sclerosis; hypertension; tachycardia;

30 congestive heart fallure; osteoporosis; premature birth; and hypoglycemia in amammal,
comprising administering to a subject in need of said treatment an amount of a

compound according to claim 1, that is effective in treating such disorder.



15. A compound according to claim 13 wherein R err] is nmethyl, ethyl,

chl oro, 15 or nethoxy. 16. A conpound according to claim 14
wherein A W 98/03661CH. 17. A conpound accor di %ﬁ,@ im 15
wherein Ais N or CH 18. A corrpound accor di ng 92’*’@?#2

wherein Dis N, Eferr]Kerr]Gis CR err]=CH
Aol RalaS Wl Rl T de %5[efNeL[S:‘[}frﬂllfllfmlﬁllﬂlllllllllll
CRlerr]Rerr]-CHRerr]-CHR[err], C(=O-CRerr]=CR err],

CRlerr]Rerr]-CHRlerr] -0 CR[err]R[err] CHRerr]-S, CRlerr]=CRerr]-S,
C(=0 - CHR] err] - $0. C( =Améthbl of trdaiing ofpretkntitidd disordeNsitdorwiition, the treatment
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19. A Corrmurrelamr:ﬁunaingca abmam &&npmﬁg admifi$tbAng 16 &l mhammafCalERIK] and
CRlerr] is npound according .to claim 18,

wher ei n CHRjngling praéeimquwpg &ﬁ\?”@f{f’fe? P?"‘PQ“QSH“W' dingtoclaim .01 A

di t CH
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accor di ng conditien, treagmantiof prexention; of whichyean he §M?¢ tqutféel itated by

h I
ndependonitibing CRP L iotein th i tnfiimiah Snbifinga g, HfSHAG TG ©
al kyl), (Cpbinding @roteir] inhibitihg: reseurt Char forpound mcbgdlr)g to claim 1 and a
trifl CH( =0 | kyl) - OH,
CH or gf)r ?F%%'F%"éﬁfygﬁ%!y (r‘fggﬁgno&%"ghd( ni % ro,( C[aﬁ(rjrz/\hg[r :ir Fl] egchym2 t he
foregoimg (C ernp: C & edmpbinyd peaprding to riaim@owherein B ys CHR'RL ont ai n one

(Fj)cC)#_/bll ggg/r Oggllgl qabondA compound accovpngé%/ Oc?a‘tanj2 wherein B is NR'R?. - 49-

23. A conpound4accoX ebmpotitd atatirding tofetigi 12 whersin¥iRis midthyl céthyl, cifibro,
CHR[err]R[err and the ring contalnlng D, E,Kand Gis a benzo,

pyri do, {719 theXYo ring. A conpound according to claim
2, Wher el n B i s 18R erg t&thpoudd aé&d?&g?rtb Bimn]awmdintﬂi’as lethyl, ethyl, chioro,
E[err]K[ser]Gs C=CH C(=0O) - NH, C=CH O-Nwve, C=CH C(=0 -0 orC—CH-C(—O)-S.
5 Yormpound according to claim23, wherein Rerr] is di- or

tri-substitutedys  ABEMAPbund Bc¥rdiRg 16 Rfaih WA WherbiAI 2R N%Pﬁl-l tuents are
I ndependently selected from lg]err - rj-qerr]

al kyl), (d err]-& errf} SAMRYY escqsii{\eﬁephméﬁéﬂ?ﬁfela|ﬁ<ss|')' Ch'{fl uor orret hyl ,
trifluoromet hoxga A céﬂa\ém@d addskding lo &Bﬂ{ ié mbﬂaﬂ msw ECRLENOCRLERL O,

brono, i odo, nitro, erei n eac gorn
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CR®=CR®-S, C(=0)-CHR®-S, C(=0)-CHR®NH, C(=0)-CHR*-NCH,, CR°R'*-0-CHR®,
CR®R'2.S-.CHR®, C(=0)-CHR®-0, C(=0)-C(=0)-NH, C(=0)-C(=0)-CH,, CR°R*2-N-CHR®.
19. A compound according to claim 18, wherein CR°R'? is CH, and CR® is
CH.
25 20. Acompound according to claim 18, wherein CHR® is CH, and CR® is CH.
21. A compound according to claim 18, wherein CR°R'? is CH,, CR® is CH
CHR® is CH, and CR® is CH.
22. A compound according to claim 21, wherein R® is di- or tri-substituted
phenyl, pyridyl, or pyrimidyl, in which the two or three substituents are independentiy
30 selected from C,-C, alkyl, O-(C,-C, alkyl), (C,-C, alkylene}-O-(C,-C, alkyl),
trifluoromethyl, triﬁuoromethoxy, CH(=0), (C,-C, alkyl)-OH, chioro, fiuoro, bromo, iodo,
and nitro, and wherein each of the foregoing (C,-C, alkyl) groups may optionally

contain one double or triple bond.



phenyl, in which the two or three substituents are independently sel ected
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23. A compound according to claim 2 wherein B is NR'R?, or CHR'R?, and
the ring containing D,E,K and G is a benzo, pyrido, or pyrimido ring.
24. A compound according to claim 2, wherein B is NR'R?, CHR'R?; and D—-
E—-K-~Gis C=CH-C(=0)-NH, C=CH-C(=0)-NMe, C=CH-C{=0)-0, or C=CH-C(=0)-S.
5 25. A compound according to claim 23, wherein R® is di- or tri-substituted
phenyl, in which the two or three substituents are independently selected from C,-C,
alkyl, O-(C,-C, alkyl), (C,-C, alkylene)-O-(C,-C, alkyl), trifluoromethyl, trifluoromethoxy,
CH(=0), (C,-C, alkyl)-OH, chioro, fiuoro, bromo, iodo, and nitro, and wherein each of
the toregoing (C,-C, alkyl} groups may optionally contain one double or tripie bond.
10 26. A compound according to claim 24, wherein R® is di- or tri-substituted
phenyl, in which the two or three substituents are independently selected from C,-C,
alkyl, O-(C,-C, alkyl), (C,-C, alkylene)-O-(C,-C, alkyl), trifluoromethyl, trifluoromethoxy,
CH(=0), (C,-C, alkyl)-OH, chloro, fluoro, bromo, iodo, and nitro, and wherein each of
the foregoing (C,-C, alkyl) groups may optionally contain one doubie or triple bond.
15



