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(57) Abstract

This invention relates to
compounds of formula (I), wherein
the dashed lines represent optional

double bonds; A is nitrogen or

CR?; B is -NR!R2, -CRI!R2RIC.
C(=CR2R!DR!, -NHCR!R2R 19,
-OCRIR2R xo’ -SCR‘R’-R“’,
-CR2RIONHR '. -CR2RI0OR! s

ZRWSR! or -COR?; J and K
are each independently nitrogen or
carbon and both J and K are not
nitrogens; D and E are each selected,
independently, from nitrogen, CRY,
C=0, C=S, sulfur, oxygen, CR4RS

(54) Title: SUBSTITUTED 6,5-HETERO-BICYCLIC DERIVATIVES

and NR3; G is nitrogen or carbon; and their use for the prevention or inhibition of a disorder that can be treated by antagonizing CRF.
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antagonists is found in M J. Onens et al., Pharm Rev., Vol. 43, pages 425
to 478" (1991) ~—also”incor porated herein by reference. Based on the research

*descr| nd ot her references, CRF antagonists are effective
in the ﬁ Wde 35 range of stress-rel aa-ﬂd_J.lJ_Dﬂﬁi.&;,..,p:Dd.

di sorders epressron maj or depresgp-ve di so ggp[Agamee iR e
depressron, recurrent depression, child abuse induc¢ 1

post partum depressi on, dysthem a, bipol ar disorders}and e%clothynr , WO
98/ 08847 CLAIMS . GATR 887 opop2 - 2-
chronic fatigue syndrone; eating di sorders stuch as gnprexia and bul j i a
nervosa; generalizbd ankicempodnd of therformulai ¢ di sor dj 5

obsessi ve- conpul si ve di sorder, post-traunmatic stress 213V

per ception such as flbronyalgla héhdache; gastrorntestlnal dlsed§&§
henorrhagi ¢ stress; ulcers; stress-{ nduced psychotic 5 episodes; fever;

di arr hea; %gstoperative Il eus, col@Ric hypgersensitivity; irritable bowel
syndr one; ohn[err]s disease; Sti o i nfl ammat ory di sorders such

as rheumatoid arthritis and ostdoarthnjtis; Pain; ast hma] psori asi s;

al l ergi es; osteoporosis; premat bi rg .. Wpertension, congestive heart
failure; sleep disorders; n rat @& di seases such as Al zhei ners

di sease, senile denmentia of the Az elnerjgl ype, 10 multiinfarct denmentia,
Par ki nson' s di sease, and Huntington's dis head trauma; ischemc

neur onal danmage; excitotoxic neuronal damage; epllepsy, stroke; spinal cord

traum; pgychosocigla ghiabsdoaty hbtkptitfle SR therudidhAgibin Syndr one of

i nappropriate antidiarrhetic hor none: obesity, chem cal dependenci es and
addi ctions; drug d&he d&F'@%M“\KPPW@?M“@W%“Mﬁ-erU lity, cancer;
infertility; nuscudarnif CHTI nary 15 incontinence; hypoglycem a and

i rmune dysf unctions I nc g st'ress i nduced i mmune d%sf unctions, i nmmune

suppr essi on and hlﬁrﬁrrNﬁﬁﬁ.r EPRI-CirORIR IR, NHGR'RTR R OGRIR*RY - SCR'RIRIbic ed
i nfections i ”Ch‘ﬁﬂﬂﬁna,”éﬁaﬁ"bﬁﬁl‘,s L CR?R'SRK! or -COR®: :

16 J and K are each independently nitrogen or carbon and both J and K are not
hitrogens ;

D and E are each selected, independently, from nitrogen, CR*, C=0, C=S8,
sulfur, oxygen, ‘and NR®;
G is nitrogen or carbon;

20 the ring containing D, E, G, K, and J in formula | may be a saturated or
unsaturated 5-membered ring and :nay optionally contain one or two double bonds and
may optionally contain from one to three heteroatoms in the ring and may optionally
have one or two C=0 or C=S$ groups; '

R' is C,-C, akyl optionally substituted with one or two substituents

25 independently selected from hydroxy, fluoro, chioro, bromo, iedo, -O-{C,-C, afkyl), CF,,
-C(=0)O-(C,-C,akyl), -OC(=0)(C,-C, alkyl), -OC(=O)N(C,-C, alkyl)(C,-C, alkyl),
-NHCO(C,-C, alkyl), -COOH, -COO(C,-C, alkyl), -CONH(C,-C, akkyi), -CON(C,-C,
alkyl)(C,-C, alkyl), -S(C,-C, alkyl), -CN, -NO,, -SO(C,-C, elkyl), -SO,(C,-C, alkyl),
-SO,NH(C,-C, alkyl) and -SO,N(C,-C, alkyl)(C,-C, alkyi), wherein each ofthe C,-C, atkyl

30 groups in the foregoing R' groups may optionally contain ohe or two double or triple
bonds; '

R?is C,-C,, alkyl which may optionally contain from one to three double or triple
bonds, aryi or (C,-C, alkylene)aryl, wherein said aryl and the aryl moiety of said (C,-C,
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The conpou d 0 | |nvention are also believed to be inhibitors of CRH
o nd Hi (IE;H herefore useful in the treatnent of disorders the
tre can be effected or faci Iitated by inhibiting such
prote| n. Exanpl es of such disorders are R?hEI mer's di sease and obesity.

Summary of the Invention The present invelfion relates to conpounds of the
formula [err] 25 [err] 30 or a pharnaceutically acceptable salt thereof

wherein the dgshedyliRes TR SSHIE, ! WRRlo, 15 thino20¢4.2 iy o8

PCT/ B97/ 0092 3IkyReneRO- ,d}laﬁ@n r.sm,ecc;dmyu Crelidyiir)-SHEBL B, lkyl), -C(= O)O(C -C
SR er T RE g b, S B SNBSS e <o
-CR err] R er pjy yﬂRb@NH NHsO.(d, Eéeémgum(er.d dl@ff[ﬁnﬂriﬁl(e”d,?ﬂkﬁ erbill ef

r]; J and K ar eacH |ﬁde endent | 3 |'y nitrogen or “carbon and B J and K are

not nitro§engacts of the C,-@) alryl end (e %aemlsmoeenegdn tha derraeinan RF \groyrsomay
ni t rogen, E{'&ld QTaQe OE‘—%, tﬁUlJo‘x‘JBIe BenEeeEN. CRlerr]Rerr] and NRlerr]; G

is nitrogen o car ing containing D, E, G K, and J in formia I
may be a saturat edR’os hmaemra,tédalsylnbdb@_ﬂ_d ahlmg, fitrodo rego epbrame)| hydroxy,

contain one i, RRYBLLEERRS CrBIP GTRaR SET B, Bk ek LeRARS ©
-CH,0(C,-C, alkyt),
10 R'? is hydrogen, hydroxy, methoxy or fluoro;
R’ is hydrogen or C,-C, alkyl; and
with the proviso that: a) when both J and K are carbons and D is CR* and E is
nitrogen, then G can not be nitrogen; (b) when both J and K are carbons and D and
G are nitrogens, then E can not be CR* or C=0 or C=S8; (c) when both J and K are

15 carbons and D and E are carbons, then G can not be nitrogen; {d) when G is carbon,
it must be double banded to E; and (e) in the ring containing J, K, D, E and G, there
can not be two double bonds adjacent to each other; "

and the pharmaceuticeally acceptable salts of such compounds.
2. Compounds according to claim 1 wherein B is -NR'R?, -NHCHR'R?,

20 -OCHR'R? and R' is C,-C, alkyl, which may optionally be substituted with one fluoro,
or C,-C, alkoxy group .and which may optionally contain one double or triple bond; and
R? is C,-C, akyl or (C,-C, alkyl)-CO-(C,-C, alkyl) which may optionally contain one
double or triple bond.

. 8. Compounds according to claim 1, wherein B is -CHR'R?, -NR'R?,

25 -NHCHR'R?, -OCHR'R? -SCHR'R?.and R' is C,-C, alkyl, which may optionally be
substituted with one hydroxy, fiuoro, CF,, cyclopropyl or C,-C, alkoxy group and which
may optionally contain one double or triple bond; and R? is benzyi or C,-C, alkyl, which
may optionally contain one double or triple bond, wherein said C,-C, alkyl and the
phenyl moiety of said benzyl may optionally be substituted with one fluoro, hydroxy,

30 CF,, cyclopropyl, C,-C, alkyl, C,-C, alkoxy or chioro group.

4. Compounds according to claim 1 wherein R® is methyl.
5. Compounds according to claim 1 wherein R*, R®, R®, are
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hydrogen or methyl.
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have ‘one or TWo C=O-or—-C=S groups; Rlerr] is C[err] Clerr] alkyl optionally
subst i uwm two substituents independently selected from
hydrox “WI? Miﬁm bronp, iodo, -O((err]-Cerr] alkyl), CFerr],

C(=0 O-(Ccer ¢t kyl), -OC(= O)(C[els?l Cerr] alkyl),

-OC(=ON(C err] - C[err]* al kyl)y(derr]-Cer aIkyI) 15 -NHCO((err]-Cerr]
al kyl), -COOH, -COO(Cerr]- C[err] aIkyI) Cerr]-Cerr]

i ool e e L G LA L et

a: ty: g g - so][ ephewhh@&mwhe@mrdr]tmb@bktga@ttﬁﬁiehabﬁ&rﬁ%[uy ]se]ﬁbttlrdlrg}cim C,-C,

a err rr er each O e Clerr err] a roups

in %/he foregd ﬁlg R%)e@n’?y ﬂbgg n&}rb)pt plsyieney CeliniCapitYbne U6, ¢ @EFdou *‘&o'gr

triple bonds (C2@‘alkylene)('ﬁﬁeﬁiﬂno' Schidr8! 'ﬂlmﬂ. %rb}no%hu'uo%' R é? |y
B

contalnfromoneto hr ee |l e or tl‘lp bond S, ary

al kyl ene) & yrforgmsr(& ﬁ.halku! srpyps &y aptienallyycontainang dnuweapump@[ kond. - C[ err]
al kyl ene)aryl is %el ecleethn ﬁ rein mem&)sg yl @Mko om@@%&p'&%yéach
pyridyl, qui noI razin yr| m di nyl azo uran

benzof uranyl ot Be.rﬁca i azol yl , m«pamw, hmoegmlmbthybwetbylyl i ndol ylI ,
pyrrol opyri dyI oxgazol gy
(Cerr]-Cerr] alKkyl en)e%a( 8 ,Qﬂgf\@? gﬂl]oé c{?cﬁ" E’%'ﬁb% 39}48 E?"'Pé,&' '8
t he carbon amhigh Hie bwg @rdytﬁeowbs}dutqnsi arenenéepefndanﬂ\selsbbcmd ttqml OaCk\allkyl,
noi eti es e L &n rkd - r y | kyl
opti onal I@( ar%l%ltc'ld nctgzl'bqlp 3 yaléi'e‘?éél‘c%gg‘e@ %l% lznéé?x%gn' %‘?6 @'%%W
EZ[ erlr] V\gereymi[em«srb meomelbmrhechxfdd mhw@qmaﬁs{g ‘h}ﬁ fG]!gtnﬁd (al-K:nyleyl |
enzyl an err ano an rei the foregoing R err
groups may o (flﬁa'ﬁ’x/oglé '%%'5&’ {*’En ﬂfmqﬁ Bﬂﬁg% ne to three
substituents i ndemenderudnypauidscioedrd‘ﬁg)m 6189 N Gwheréi & 18, N, GM ep>0CHNd
Cerr]-Cerr] alk or W|th esubtltu nt selecte frombrom) I odo,

Cerr]-Jerr] al kéQy Gorp a&F?ﬂ tor glaimy | wheyein AdgChty\png Kiare carpen |
al kyl )(C[mr]anﬂl[mra]analck;}é ;Q[err] Cerr] alkyl), amno, -NH (err]
G b G e AR R P————
al kyl), _E&Séa?bon. and E is CH CCH or CC_H,.
PCT/ | B97/ 00922 -4-
12. Compounds according to claim 1 wherein J and K are carbon, and
D=EG isO-C(CH,)=C, O-CH=C, S-C(CH,;)=C, S-CH=C, N(CH,)-C(CH,)=C,
20 NHC(CH,)=C, NHC(CH,CH,)=C, N(CH,)-CH=C, O-N=C, S-N=C, N(CH,)}-N=C,
0O-CH_N or S-CH,N.
13. A compound according to claim 1 wherein B is -CHR'R?, -NCHR'R? or
-OCHR'R? and the CHR'R? group of B is a cyclopentane ring, a tetrahydrofuran ring
or a tetrahydrothienyl ring.
25 14. A compound according to claim 1 wherein the NR'R? group of B is a five
membered saturated or unsaturated heterocyclic ring.
15. A compound according to claim 14 wherein the NR'R? is a pyrrolo ring,
a pyrrolidino ring, a thiazolidino ring or a morpholino ring. '
16. A pharmaceutical composition for the treatment, prevention or inhibition
30 of (a) a disorder the treatment of which can be effected or faciiitated by antagonizing
CRF, including but not limited to disorders induced or facilitated 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;_
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- COOH, err] Ik ), -CONH(C[err]-Cerr] alkyl),
cou(qﬁmaﬂmﬂjwl’ err]-Clerr] alkyl), -SH -CN, -NJ[err],
-SQ(C e - S e rl(Clerr]-Cerr]

r

al kyl ,-Sqerr]NH(C[err]-Clerr] alkyl) and -SOerr]N(Cerr]-Cerr]

alkyl)(Clerr]-Clerr] alkyl): NR[err]R[er*ﬁ‘ or CR[err] Rlerr]Rerr] may
forma saturated 3 to 8 menbered carbocyclic ring 5 which may optionally
contain fromone to three doubl e bonds and wherein one or two of the ring

car bon at onsP@AtPatin depressicnidisthiestiar bipglar diseraprs: &xs!pﬂynmdchrﬁa@pfemt ly
b I d f

ydr ogen. - InGTEIP. K¥ERe auced  hEadBLAET Bincdt WAABIS lodlil Grerihé Chotl

hydr ogen, C[d;sce}seqsms]sc &olopl posDEEpmtivg -llepssr viper | digryhea; rﬁttgsa-jndulcedrfaver

b | od | - . . al kvl

o ATk TGS S St s e
Ih ngsgindeﬁcﬂ ;Mzhélgﬁrﬁghs?aseg?k{ﬂsabrerc;‘@e;rbmd) Huhtingtons disdasepgasirolntestinelodo,
Gerr], ot dphassh Bring S oHel <Uefak anpres S CIENR pevoss pemarthapicytaeF:

a: ty: g(C[ 3 r&cr);eglinwab C(Gh%bﬂgesma(a@ﬁﬁﬁéﬁs [(d eAbiéndios on@&ﬁl %Ehnﬁ[rﬁélh

a - = or - = err err|a er I’

hyd?/ogen r’rethPdWeE'!'ﬁ?rl or %’1 ‘Jﬁ‘ﬁ% é@’\"? Withdrawal aﬂYR‘Ppmﬁ[ gress i s
phenyl, pyr 'lﬂdbee@?%?éﬁ&bﬁ episddesiethr o.wwaﬁdmhear&gnmﬁﬁaebm Fbﬁ?istet he

foregm ng err is substitutéd with from oné four su |tuents

Rlerr] V\Kbr eanti etig hqtmeee dADK;i Qpeﬁﬂbs'!‘feﬂ]é!ht@%&iam esRinal egrd trauma;
d dent I
i ndependent lyqp, n‘h@”ﬂé rURQ dangéndéjs gs bH! iSéHeniih Sih & %Jebﬁﬁ"?lu po ec&m]prom

-Q(ferr]-Cerr substltuents may be sel

brono, i odo -sm«w;) emot@q dreuyarg) eqlaqtaga kepilepey:- etrpke;” immune dysfunctions

INerT] e “%?“*“é %%r'%@f' Fones '&%‘er a%%%r Pyobp e b It
al kyl), - Rring fever,@auine paroxysmalfipyi ddysfundtiens myb;ed:b)(czpnﬁc?mm]
L)) i Rl e R

- SO erdagshi(rapsculdr spasms] urinakyinontisehee; seNileiementiaGitthe Nzhetmer's type;

05011 ] e B b ke o
each of t he angesiiveliaart fhillatjosteaposiy; pre}mﬁ[:mrhu]ih:airidﬁypogiyeﬁmeh amatﬂmal
O o g e 1R el T il 1 fod el & B o
brono), 20/drepmpound according to claim 1, that is effective in treating such disorder.

18. 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, comprising administering to said mammat a CRH binding protsin
inhibiting amount of a compound according to claim 1. .

25 19. A pharmaceutical composition for 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, comprising a CRH binding protein
inhibiting amount of a compound according to claim 1 and a pharmaceutically
acceptable carrier.

30 20. A compound according to claim 11 or 12 wherein A is N or CH, R is
methy! and each R*, R®, R® is, independently, hydrogen or methyl.

21. A compound according to claim 20, wherein R® is di- or tri-substituted
phenyi, wherein the two or three substitutents are independently selected from C,-C,
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-QAderr]-Cerr] alkyl), -=Q(derr]-Jerr] alkyl), -C(=0QCerr]-Cerg]
al kyl'), - OGEbR%hssszCrlerr], -CHerr]OH or 30 -CHerr]Q(C[err] gﬂ
al kyl); Rerr] 1s hydrogen hydr oxy, nethoxy or fl uoro; R[er 9H§droge
or Jerr]-Cerr] alkyl; and WO 98/ 08847
PCT/ 1 B97/ 00922 with the proviso that: a) when both J and K are carbon and
is CRlerr] and E is nitrogen, then G canlnot be nitrogen; (b) when both
and K are carbons and D and G are nitrogens, then E can not be CR err] or- %
C=0O er C=S; (c) when both J and K are car bons and D and E are carbons, then
SUBSTITHE 3ICYCLIG DERAMATIMESIoubl e bonded t o

G can nd® be nitrogen; , B<SHEREROQ:E : b
E; and (e) in the ring containi there can not be two
doubl e bonds adj acent to each O&d E ﬂhgﬁceut ically acceptable -

salts of such cofipisumantion\helates he centmg pbannmeuﬁcglyﬁcﬂﬁs Geubiétitated 6 8-hitsro2

R e ST L L

"al kyl ", asadmietitdringsthem torsubjestsit hesdbRtReir bertieotraisin réldadingifistor ahtagahrf
nonoval t h d.r ocar bon radi cal s having strai ght branched or cyclic noieties

or conb &' hereof. The term "al koxy", as used herein, unless

ot her wi se | ndl caTlesl sulbstiuted Heterbdyslic d&@atvméleimﬁ! iavthis éa%e%iti&%nﬁ? above.
Exanpl es of e eC|f e od| nts of for are the follow n

wher ei n (R)‘i"g&?ﬁ ’qu'bfﬂg oBiape} GRF (G ‘s, wherein such

substitutents arenasmgbmeﬁ &eomRntithdd th Uesi Phidnw ﬁoﬁaﬂh& 5.06%945

referring to peptides and pyrazolinones, respectively. They are also referred to in the

15 following: PCT Patent Application PCT/IB95/00439, which designates the United States

and was filed on June 6, 1995 and published on December 14, 1995; PCT Patent

Application PCT/IB95/00373, which designates the United States and was filed on May

18, 1995 and published on December 21, 1895; U.S. Patent Application 08/448,539,

which was filed in the PCT on Nov. 12, 1993 and entered the U.S. national phase on

20 June 14, 1995; PCT Patent Application WO 95/10506, which was filed on October 12,

1993 and published on April 20, 1885, and U.S. Patent Application 08/481,413, which

was filed in the PCT on November 26, 1993 and entered the U.S. national phase on

July 24, 1995; U.S. Patent Application 08/254,820, which was filed on April 19, 1995;

Provisional U.S. Patent Application 60/008,396, which was filed on December 8, 1995;

25 and Provisional U.S. Patent Application 60/006,333, which was filed on November 8,

1985. All the foregoing patent appiications are incorporated herein by reference in their
entireties.

The importance of CRF antagonists is set out in the literature, e.g., P. Black,

Scientific American SCIENCE & MEDICINE, 1995, p. 16-25; T. Lovenberg et al., Current

30 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 hersin by reference. Based on the research described in

these two and other references, CRF antagonists are effective in the treatment of a wide

35 range of stress-related ilinesses, mood disorders such as depression, major depressive
disorder, single episode depression, recurrent depression, child abuse induced
depression, postpartum depression, ‘dysthemia, bipolar disorders and cyclothymia;



WD 98/ 08847 PCT/1B97/00922 -6- B B lerfl]
I -K 30 WO 98/ 08847 PCT/1B97/00922 -7- [err] WD 98/ 08847

PCT/ | B97/ Sip&%08847 B [err] PCTNM7@89228847
PCT/ 1 B97/ 00922 [err]

2-

chronic fatigue syndrome; eating disorders such as anorexia and bulimia nervosa;
generalized anxiety disorder; panic disorder; phoblas; obsessive-compulsive disorder,
post-traumatic stress disorder, pain perception such as fibromyalgia; headache;
gastrointestinal diseases; hemorrhagic stress; ulcers; stress-induced psychotic
§ episodes; fever; diarrhea; post-operative ileus, colonic hypersensitivity; irritable bowel
syndrome; Crohn's disease; spastic colon; inflammatory disorders such as rheumatold
arthritis and osteoarthritls; pain; asthma; psoriasis; allergles; osteoporosis; premature
birth; hypertension, congestive heart fallure; sieep disorders; neurodegenerative
diseases such as Alzheimers disease, senile dementia of the Alzheimers type,
10  multiinfarct dementia, Parkinson's disease, and Huntington's disease; head trauma,;
ischemic neuronal damage; excitotoxic neuronal damage; epilepsy; stroke; spinal cord
trauma; psychosocial dwarfism; euthyroid sick syndrome; syndrome of inappropriate
antidiarrhetic hormone; obesity; chemical dependencies and addictions; drug and
alcohol withdrawal symptoms; infertility, cancer; infertility; muscular spasms; urinary
15 incontinence; hypoglycemiaand 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
binding protein and therefore useful in the treatment of disorders the treatment of which
20 can be eftacted or facilitated by inhibiting such protein. Examples of such disorders are .
Alzheimer's disease and obesity.

Summeary of the invention
The present invention relates to compounds of the formula

B
25 '
o ’d KD
N
:/|\ K
RY Xy
30

G
ks
or a pharmaceutically acceptable salt thereof, wherein

the dashed lines represent optional double bonds;
A is nitrogen or CR’;



B WD 98/ 08847 PCT/1B97/00922 -10- [err] B

B VO 98{ 8% 7 PCT/BY7/0\
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Wﬂiomrmm%m Emrisigr-Eb! Kyl and the phenyl noiety of

yl may optionally be substituted wth one fluoro, CFlerr]
err] af ﬂmi K qaeqqcp inglepandent!x pitypgen ofieathap aichbeth LandK are not
q.ﬁ?%é pgents of this invention include conpounds of formula 1
rr e

N\
]Rerr], and Rlerr] is (err]-&err] alkyl, which may optional My
tuted with one hydroxy, fluoro, CF3 or C[err] C[err] aI koxy grOUp

\

err]

rr'l is methyl, ethyl, chloro or nethoxy; Rl err] and R err]

ted frdrantE aqgchaogeae}em Hyﬂemeeﬂhwom Riteagen, CR*IC=Q)rC=S, -

id é'e Q aé l!i‘ or pyrimdyl, in which the two or three
& pheny pyridyl or pyrimdyl are selected,
ntly, Gnsmtt@benrqrceﬁmrr] alkyl, -O((err]-Cerr] al ky])

ri[':%g %@é‘%‘éﬂﬁ’ﬁ&ﬁﬁ fromy °‘E‘?1g Hwee he{eroas’tgsglm tie tin ”32%'& nn"aian)} gpt?gn
have one or two C=0 or C=S groups; .

R' is C,-C, akyl optionally substituted with one or two substituents
independently selected from hydroxy, fiucro, chloro, bromo, iedo, -O-(C,-C, alkyl), CF,,
-C(=0)0-(C,-C,alkyl), -OC(=0)(C,-C, alky), -OC(=0)N(C,-C, alkyl)(C,-C, alky}),
-NHCO(C,-C, alkyl), -COOH, -COO(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, 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 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)aryt is selected from phenyl, naphthyl, thienyl, benzothienyl, pyridyl, quinolyl,
pyrazinyl, pyrimidinyl, imidazolyl, furanyi, -benzofuranyl, benzothiazolyl, isothiazolyl,
pyrazolyl, pyrrolyl, indolyl, pyrrolopyridyl, oxazolyl and benzoxazolyl; C,-C, cycloalkyt
or (C,-C, alkylens)(C,-C, cycloalkyl), wherein one or two of the carbon atoms of said
cycioalkyl and the 5 to 8 membered cycloalkyl moisties of said (C,-C, alkylene)(C,-C,
cycloalkyl) may optionally and independently be replaced by an oxygen or sulfur atom
or by NZ? wherein 2 is selected from hydrogen, C,-C, alkyl, benzyl and C,-C, alkanoyl,
and wherein each of the foregoing R? groups may optionally be substituted with from
one to three substituents independently sel.ected from chioro, fluoro, hydroxy and C,-C,
alkyl, or with one substituent selected from brome, iodo, C,-C, alkoxy, -OC{=0)(C,-C,
alkyl), -OC(=0)N(C,-C, alkyl){C,-C, alkyl), -S(C,-C, alkyl), amino, -NH(C,-C, alkyl),
-N(C,-C, alkyl)(C,-C, alkyl), -N(C,-C, alky!)-CO-(C,-C, alkyl), -NHCO(C,-C, alkyl),
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formula | wherein Bis or contains an NRlerr]Rerr] or CRerr]Rerr]Rerr]
noi ety which forns a saturated or unsaturated 5-nenbered carbocyclic ring
wher ei n aw@9mbssuhe ring carbons may optionally be repl acedPoy/mommbi2ur or
oxygen atom O her nore specific enbodinents of this invention include
conpounds of the 20 fornula | wherein Ais nitrogen or CRlerr] and R err]
I s hydrogen or nethyl. O her nore specific enbodi nents of this invention

i ncl ude conpounds of the formula I '?eln Bis -CRlerr]Rerr]Rerr],

- CR[err]R[err])R[err], -G:R[err]R[err]R[err] -SCR[err]R[err]R[err],
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corrpoundsCN -NB@, -SS)(CQCmnllql)J -SOC £Cp alikyl) s-SONH(C 2D dalkylp mad cSON(C,a0d D, E,
and G are nlz ens her nore specific enbodi nents of this invention
mcludecae) h &Vtheforrrulalv\,hereln\] and D are nitrogen, K and G

are car bon anﬂFER? or CR'AERY may formos s@Trated BHb & mbmh@'éwbmwmm fic

\ihme)(r)g: f thl%.(g Kentlgn i ncl ud@r&rgé)%ﬁls of tm'ﬂg?r]e{q%“néé’gt“{%at .
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enbodi nents of I S invention include conpounds, of the fo mul a | V\{;@rel nJ
and K ar é"‘é%!?%'ﬂﬁ" Y be nsp&cﬁfé{vemmsgnerat@m PECRY 9’"

98/ 08847 py drogen, C;-C, alk Lernzyt orc.c.

PCT/IBQ?/ 09 CH )= CHerr]) CH err]

N(CH err]) - CHR 'SG}VF%F_QSGOSCNQC dh{%r?q ymze&o@.@m.n sioeﬂNfod?z
N|+ C({d erdityiédeia-{@- &Y hkif;- (RS2 AkyRheRDH) op tSIL! &) ,m@“pounds of the fornula

7 ( 1- et hy- pr opeae) B'5s indepandgotly: hydegen; (G GyalkylnBugre) chigioa PERBPaiodoa] pyri m

i dine; Spyg , , {CyC, alkylene)-OH, CF,, CH,SCH,, nitro, -O(C,.C, alkyl
[ 2, 5-di netyhr?%yé. ce/ano ammrol rge’[ h§/I geenneg/ )-p razo [C 5n ﬁo yr|( d| n y)yl] (1-
et hyl - -N(C,-C, alkyl)(C -C, alkyl),” -S(C,-C, alkyl), -CO(C -C ), -C(=0
-C{=0)0O(C,-C,alkyl);
15 R® is hydrogen, methy! or ethyl;

R® is hydrogen or C,-C, alkyl;
R°® is phenyl, pyridyl, pyrazinyl, pyrimidyl, pyridaziny! and wherei;'\ eabh of the
foregoing R® groups is substituted with from one to four substituents R'> wherein one
to three of said substituents may be selected, independently, from fluoro, chloro, C,-C,
20 alkyl and -O(C,-C, alkyl) and one of said substituents may be selected from bromo, -
iodo, formyl, OH, (C,-C, alkylene)-OH, (C,-C,alkylene)-0-(C,-C, alkyl), -CN, -CF,, -NO,,
-NH,, -NH{C,-C, alkyl), -N(C,-C, alkyl}{C,-C, alkyl), -OCO(C,-C, alkyl), (C,-C,
alkylene)-0-(C,-C, alkyl), -S(C,-C, alky}), (C,-C, alkylene)-S-(C,-C, alkyl}, -C(=0)0O(C,-C,
alkyl), -C(=0)(C,-C, alkyl), -COOH, -SO,NH(C,-C, alkyl), -SO,N(C,-C, alkyl){C,-C,
25 .alky}), -SO,NH,, -NHSO,(C,-C, alkyl), -S(C,-C, alkyl) and -SO,(C,-C, alkyl), and wherein
each of the C,-C, alkyl and C,-C, alkyl moieties in the foregoing R® groups may
optionally have one or two double bonds;
R’ is hydrogen, C,-C, alkyi, halo (e.g., chloro, fluoro, iodo or bromo), hydroxy,
-0(C,-C, alkyh), -C(=0)(C,-C, akyl), -C(=0)0O(C,-C, akyl), -OCF,, -CF,, -CH,OH or
30 -CH,0(C,-C, aikyl);
R'? is hydrogen, hydroxy, methoxy or fiuoro;
R'' is hydrogen or C,-C, alkyl; and



propyl ) - am ne; o
(1- et hyl - pwepegiossdss- net hyl - 3- (2, 4, 6-tri met hyl - phenyt) - pyr azopefinPpil pyri i

din-7-yl]- amne; 7-(1 .
- et hyt - propoxy) - 2, 5-di net hyl - 3- (2, 4, 6-tri net hyl - phenyl ) - pyrazol o[ |, 5- a] pyr'-_‘ _
m - 10 dine; [2,5-dinmethyl-3-(2,4,6-tringethyl-phenyl)-pyrazolo[1l
,5-a]l pyrm di n-7-yl]-ethyl -propyl - am ne o " -
[ 6- br onmo- 5- br ononet hyl - 3 (2 4,6-trimethyl-phenyl)-3H[1,2,3]triazol o[ 4, 5- b]

- pyridin-7-yl]- 1 -eth

(1- et hyl - pr opyl 'g‘p%/g)ﬁ'@"t%?thﬁm Kgre rpibpnand B iCB end £isl of 4,

5-b] - pyriﬁﬂrﬁ? Ln@bﬂﬁ‘not be mtrogen. (b) when bothJandKare carbons and
[ 6- br ono- 5- net hyl - 3- (2 6tr|rreth ﬁené )-3H 11, 2, 3]triazol o] 4, Sagfpyrld
eor

in-7-yl]- @ilaretmwgqmso )E 58p mpt barﬁ: 7@ ot CES; (¢) when both J and K are
- et hyl - pr opgrehs ﬁnm QH& Edré 2arbopis! theREd Bih hB’ﬂSé‘Mit&:gaﬁ" @} when G is. carbon

,2,3]triazol o[ 4, 5- 3/ i dine. Ot her conpounds of fornula I ncl ude t he
fol | owi Bg: it myst edoubla bon ed to E; and (e) in the ring containing J, K, D, E and G, there

et hy) - propgiHor o %0 BBb GMors idhet 16 b e Pheny! pyrrol ol 1, 2-a] -

pyr m di ne; propyl) , -trinmethl -phenyl)-pyrazolo[1
, 5-a] pyri m di n- g the phamaceutically acceptabie salts of such compounds.

[ 3- (4-bromo- 2, 6ol et Dy BERAHing B; BRE W bad ¥ ifEritintoeradhbFddfbilhtic dng] | 4- (

1-ethyl - propyl)-amne;
but yl - et hyit - [niayn’eehy_lg BPYlﬁzdeJmldandbhyfhteMeiuydn)o. phirzalo] okdzolo, triazolo or

, 5- a] pyki am ne; 30
5704 b1 8o o d@"&"ﬁet hyl - phenyl ) - 7- (1
- et hyl - pr opoxy) The terthplky{Syasausedhdrein; ables$)ythiemslé inglicated, includes saturated

[g 571] g;ﬁ% ﬂ&éﬁ Py% b LRt %sﬂsh ?’\r!aw:’)g Btfad Rtl granched or cyclic moieties or
[2, 7-di net bmhbﬁa{u&;sdrﬂﬁfédﬂ met hyl - phenyl ) - pyrrol o[ 1
»2-alpyrimdin-4y tereIal%xyp LORMba herein, unless otherwise indicated, means -O-alkyl,
18 where "alkyl® is defined as above.
Examples of more specific embodiments of formula | are the following, wherein
(R), represents from zero to two substituents, wherein such substitutents are as defined

above in the definition of formula |.
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WO 98/ 08847

PCT/ 1 B97/ 0Q98 %wggsg am ne; ’
[ 8- (4-chl oro- i met hyl - phenyl) -2, 7-di met hyl - pyrrol o[ 1, 2- alppxfiBsidhosy 4- V!
]-ethyl - propyl -am ne; -

[ 8- (4-chl oro-2, 6-di net hyl - phenyl ) -2, 7-di net hyl - pyrrol ol ]
,2-alpyrimdin-4-yl]- 5 diethyl-am ne; -5-

8- (4-chl oro- 2, 6-di net hyl - phenyl ) -2, 6-di et hyl -pyrrolo[ 1

2-a pyri mdi n-4-y|]- di et hyl - am ne;

2,6-dimethyl -8-(2, 4, 6-trinmethyl-phenyl’)-pyrrol of

,2-a]l pyrmdin-4-yl]- dlethyl- am ne; 10

[2,6 di mrethyl -8-(2,4,8-trinethyl - phenyl) pyrrol o[ 1, 2-a] pyri m di n-4- yI] et hy
| - propyl - amine; butyf-[2,6-dimethyl-8-(2,4,6-triBethyl-phenyl)-pyrrolo[1l

, 2-a] pyrimdin-4-yl]-pthyl- am ne;

[2 6- di net hyl - 8- ( t &IR—)qhenyI) pyrrol g
-ethyl -515 propyfl ) - am

[ 8-(4-chl oro-2, 6- |rrethy p yl)-2, 6-di rrethyl pyrro 0[1/

|
|

L 2-ajpyrimdin-4-yl]-(1

,2-a] pyri m di npBYTRA"" yl - propyl ) - ani \/N n

8- (4- chl or o- 2, 6- di met hyl - phenyl ) 4- (1 R N

- et hyl - propoxy) - 2, 6- di et hy, §pyrro| 0[1 2-a]- pyrimdine; 20 4- (1
- et hyl - propoxy) - 2, 6-di net hyl --8-(2, 4, 6-tri net hyl - phenyI)prrroI o[ 1, 2-a] -
pyri m di ne;

4-(1- et hyl - propoxy) - 2- Ime hyl -8-(2, 4, 6-trinet hyl -phenyl)-pyrrol o[ 1, 2-a] pyrim
i di ne;m( -et hyl - propyl?) -T 2-met hyl - 8- (2, 4, 6-tri met hiy+Bphenyl )-pyrrolo [1
,2-alpyrimdin-4-yl]-
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amne; 25

but yl - et hyl - fs o8aiseyd - 8- (2, 4, 6-tri net hyl - phenyl ) -pyrrol o[ 1, 2-a] pynm di n- 4-
|1- am ne; PCT/IB97/00:
butyl -et hyl -[5-met hyl -3-(2, 4, 6-trinmethyl -phenyl)-2Hi sot hi azol of 2, 3-a]-\\
pyrimdin-7-yl]-amne; (1 X
-ethyl -propyl)-[5-nethyl-3-(2,4,6-trinmethyl-phenyl)-2H-isothi azol o 2, 3-a] \‘ 3
30 pyrimdin-7-yl]-amne; 7-( | oo
- et hyl~- propoxy) - 5-net hyl - 3- (2, 4, 6-tri net hy) - phenyl ) - 2Hi sot hi azol 02 , 3-3a] -
pyrimdine; 4-(1 -ethyl-propoxy)-2-nmethyl-8-(2

, 4, 6-trimethyl -phenyl)-imdazo[1l ,5-a]- WO 98/ 08847

PCT/ | B97/ 00922 - 14- pyrim di ne; (1

-ethyl propyl)[2-nmet hyl -92,4,6-trinethyl - phenyl)-i mglazo[ 1, .5-a] pyri m di n- 4-
yl]- amne; [2,6-dineth I-8-(2,4 6 trimet hyl - phenyl)) -i mdazo [1
,-alpyrimdin-4-yl]- 5¢ 1 ne;

4- (1--et h§l - pr opoxy) -
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- et hyl - propoxy) -
[1 ,5-a]pyrimdine; 10
- et hyl - propoxy) - 2, 6- di et hyl -
pyrimdine; 4-(1 R

-ethyl propoxy) 2-met hyb-7-(2, 4, 6-trimet hyl -phenyl)-pyrrol o[ 1, 2-b] pyri dazin
e;. 4-

- et hyI bropoxy) 2, 5-di m;t‘H?yIJ (2,4,6-trimethyl -phepyp) -pyrrol o[ 1, 2-b] -

ngl) am ne;
-8-(2,4,6-trine - Q-im’dazo[l,S-a]_—

£(2,4,6-trimet hgl,[%enyl
4- (1 R N~

§2,4,6-trinethyl-phenyl)-t

- di hydr o-m dazo

i5azol o[ 3,4-a] -
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pyri dazi ne; 15 4- (1

-et hy) - prowys)@ﬁ dinmethyl-7-(2,4,6-trinmethyl -phenyl)-pyrrolo[1, 2-b]; ’
pyri dazi ne; ( PCT/IB97/00922

-et hyl -propoxy)-2,5,6-trinethyl-7-(2,4, 6-trinethyl-phenyl)-pyrrol o[ 1, 2-b]-

pyri dazi ne; [2,5-dinethyl-?-(2,4,6-trinethyl-phenyl)-pyrrolo[l

, 2-b] pyridazin-4-yl]-(1l-ethyl- 20 propylg -am ne,

(1-ethyl -propyl)-[2-nethyl-7-(2,4,6-trinmethyl-phenyl)-pyrrolo[1, 2-b]pyrdazi
n-4-yl]- amne; [2,6-dinethyl-3-(2,4,6-trinethyl-phenyl)-imdazo[1

, 2-b] pyridazin-8-yl]-(1 -ethyl- propyl)-am ne; 25

8- (1-et hyl - propoxy) -2, 6-di nethyl -3-(2,4,6-trinethyl -phenyl)-imdazo[1, 2-b]-
pyri dazine; 8-(1

- et hyl - propoxy) - 6- net h¥l - 3- (2, 4, 6-tri net hyl - phenyl ) B mi dazo[ 1

, 2-b] pyridazine; (1
-et hyl - propyl )-[6-ne -3- (N4, 6-trimethyl-phenyl) A n dazo[ 1 RIR] pyri dazin
-8-yl]-s am ne; 30 2}? (R, -~ —

-ethyl - propyl)[2-ngt hyl - ﬂ (2 0-trimethyl -phenyl}) -im dazo[ T)p- b] pyri dazi n-
4-yl]- am ne; N N -/

[2,5-di met hyl - 332, 4, NTri net yI henyl)-|n1dﬁ§6%f§§rﬁid?PNdazin-4-|-(1
-ethyl - propyl)*-am ne; WO 98/08847

PCT/ 1 B97/ 00922 -15- 4-(1 _ 5
-ethyl-propoxy)-2,5-dinethylj%-(2,4,6-trinethyl-phenyl)-ierazo[l , 5-b) -
pyt i dazi ne- b] pyri dazi ne;

but yl -102, 5-di net hyl - 7- (B~ fy, 6- trimethyl - phenyl)-inida&o[&

, 5-b] pyri dazin-4-yl]- -
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ethyl-am ne; 5 o
[ 2, 5- di met hwyebslpgss4, 6-tri net hyl - phenyl ) -i m dazo[ 1, 5- b]pyrlda2|n 4- ¥mk et hyk
| -propyl - amne; [2,5-dinethyl-7-(2,4,6-trinmethyl- phenyl)-lm
, -b] pyridazi n-4-yl]-diethyl- am ne;

di ethyl -[ 6-nmethyl -3-(2,4, 6-trimethyl-phenyl)-[1 \
,2,4]triazol o[ 4, 3-b] pyridazin-8-yl]- 10 agi ne; N\
ethyl-[6-methyl-3-(2,4,6-trinmethyl-phenyl)-[1
,2,4]triazol o[ 4, 3-b] pyridazin-8-yl]- propyl-am ne;
butyl -ethyl -[6-nmethyl -3-(2,4,-trinmethyl-phenyl)-[1,2,4]triazol o[ 4, 3-b] pyrid

azin-8-yl]- amne; 15
3-(2, 4R®%r|nethyl phenyl) -
1

-et hyl - propyl ) - [ 6- net hyl}-
[ 4, 3-b] - pyridazin-8-yl]}-am ne;
- et hyl - propoxy) - 6- me
,2,4]triazol o[ 4, 3-Db]
, 5-di mret Byl -3-(2, 4, -
- et hyl - propoxy) -1
[3, 2-b] - pyridineR3(1 R
-ethyl-propyl)-[1,2,5-trinmethyls3-(2,4,6-trimethyl-
H pyrrol o[ 3, 2-b] - pyridin-7-yl}-am ne; 25 (1 RS

, 5-di nethyl -3-(2,4,6-trinethyl-phenyl)-1 Hpyrrolo[3,2-b]pyridin-7-yl]-(1
-et hyl - propyl)-anine; butyl 1

, 5= dlne%hyl (2,4,6-trideimyl-phenyl)-lFprrroIo[3,2-pLeridin-7-y|]-ethy|
- amne,

[1,5-dinethyl-3-(2,4,-trinmethyl-phenyl)-1Hpyrrol o[ 3, 2-b]pyridin-7-yl]- ethy
| -propyl- 30 amine; [1 g5-dinethyl-3-(2,4,6-trinethylphenyl)-1

H pyrrol o[ 3, 2-b] pyridiny7-yl]-di et hyl - B

6-trimet hyl - phenyl
.~ 7-(1 -ethyl-pro y

yl)-1 H pyrrolof 20 pﬁrldlne 7-(1
-3-(2,4,6-trinet

Z 0
15 //J\\ | >F==0
=
‘N
R3 N |
R5
20 1-U
B
n/l\N/X(R)"
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30 1% 1-’



am ne; ethyl-[5-nmethyl-3-(2,4,6-trinmethyl-phenyl)-3H (1

,2,3]triaza@g%égggg]pyridin-7-y|]- WO 98/ 08847
PCT/1B97/ 0 yl -am ne; PCT/IB97/00922

butyl -ethyl -[5-nmethyl -3-(2,4,6-trinethyl-phenyl)-3H][1
,2,3]triazol o[ 4,5-b]pyridin- 7-yl]-am ne;

diethyl -[5-nmethyl -3-(2, 4, 6-trinethyl-phepyl)-3H[1

,2,3]triazol o[ 4,5-b]pyridin-7-yl]- 5 am ne;

[ 3- (4- brono- 2, 6-di net hyl - phenyl )-5-nmethyl -3H-[ 1, 2, 3] triazol o[ 4, 5-b] pyri di n-
7-yl]- (1 -ethyl-propyl)-am ne;

(3-(4-chl oro-2, 6-di net hyl - phenyl )-5-nmethyl -3H-[1, 2,3]triazol o[ 4, 5-b] pyridin
-7-yl]1- ( -ethyl-propyl)-amne; 10 . 3-(4-chloro-2,6-dim ethyl-ph
enyl)-7-(1 -ethyl-propoxy)-5-nmethyl-3H [1 ;2,3)triazol o[ 4, 5-b] pyridine;
3-(4-brono-2,6-d i methyl-phenyl)-7-(1 -ethyl-propoxy)-5-nethyl-3H [1
2,3]triazol o[ 4, 5-b] pyrigdi ne; : -
7-(1-ethgyl - propoxy) - 5ngt hyl - 3-(2, 4, 6-tri met hyl - pheny}) -i sot hi azol of 4, 5- b] py

ridine; 15 (R)
(il g

-et hyl - propyl)-[5- ,6-t?inethy|-pheny VA n5-b)pyrid
in-7-yl]- am ne;
(1-ethyl-propyl)-[5 QEthy|«3;(
in-7-yl']- am ng3-7- (INp

et hyl - pr opoxy) - 5- et hyl - 3- ( 2,
20: 7-(1 RS 5
-ethyl1®ropoxy)-5-nethyl-3-(2,4,6-trinethyl-phenyl)-thienoﬂ%,z-b]pyridine;
7-(1-et hyl - propoxy) -2, 5-di met hyl -3-(2, 4, 6-trimethyl -phenyl)-thieno[ 3, 2-b] py
ridine; '
[2,5-dinethyl-(2,4,6-trﬂﬁﬁﬁhyl-phenyl)-thieno[3;2-b]pyf2din-7-y|]-(1

et hyl - propyl ) -

4, 6-trimet hyl - phdnyl ) - i o[ 4, 5-b] pyrid
N

,6-trinethy|-ph§%yl)-i oxazol o[ 4, 5- b] pyr di ne;

B

15 q//l\\
(R
. ' n
3//L\\ hk’i>{&
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R N
R 5
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amne; (1 .
- et hyl - pr o bs/dss4met hyl - 3- (2, 4, 6-t ri met hyl - phenyl ) - t hi eno[ 3,6t1aByéd. di n- X --
yl]- 25 amne; (1 "
- et hyl - propyl ) [ 5-met hyl -3-(2,4,6-trimethyl-phenyl)-furo[3, 2-b]pyridin:-7-yl%
] - am ne; %
[2, 5-dinethyl-3-(2,4,6-trinethyl- phenyl)”furo[32blpyr|d|n7yl) (1
-e:ﬂy: propyl)- anine; 7?11 . et vl N ’
i g 2yb] B;?ngi(%)e h%%r@ specific e¥nbodu'%|e|?1§ °21“’H§ :mr\r/%pg%b;gf}ru%ycgﬁp&rn%s of the above

S5- {Tﬁt lhyl 3f<£rﬂ'u.§ia gngbgmahil-cnahm?yl-ﬂn‘fgir Nmﬂﬁlﬂzpmmaw oASCHH‘RT gq‘ bl -

- et hyl - pr opox trinet rrol o
pyridine; # 1‘ c&'W-I WEE’ dé%/?i’ onally be ?‘htb‘tt‘ﬂ'ﬂfg TR‘;' ?'lydroxy, fluoro, CF, or

P?:T ?I }35'7/”80 5 Yy Ikl@;(r%’érgc/:r@b"dﬁ)dl NEIRER n{a"'y dptizhatly coMéin%HeDdSuble or tripie bond; and

-et hyl - Br ofiyIi§ bpn2¥§ - Qf%glkwywhm'z' ay optipnally-eanjain anengoyble or friple bpad, 4- b]
pyridin- 4yl engrEaﬂ:?C (e a!k¥1l elmd the phen)él molety of said bera%d may f:ftso(nfliy be

, 5-di met hyl - t'rinet hi a-4-aza- |
-et hyl - pr opyb?tﬁu@dammwe f?Uf(fQ. C s,r&l-Cpalbplo%plkoxy or chioro group.
, 5-di et hyl - [ n
Lothyl - propoxy) %? gpgﬁérb % ?gﬁﬁéﬁ en?s trcr’gtt )s;lm oh @%Fﬁa &othpounds of
[ 3, 4- b] pyr fatimuig | wherein R’ is methyl ethyl, chloro or methoxy; R‘ and R® are selected from
I[Orz 0;5)yf“) r&et Hyﬂrépge om%tr?yl ta:rw':i nﬁ;[)hyij-!‘nghae Yy t}: su'ﬁ &l[l?dd ph Jn@y yﬁdﬂ or Xyr’mléyl Gyl -
[ 2, 5-di met pictBtheawd, cﬁ'threermlbbmqmenyls)afdzibhw aeydtigi[ot, Briniighyl mrelseledtest] | - ( 1
-ethyl - pr

o P o B 3ORG troff s o QGG YN (5 S Y G S P W G, 3. b -

-OCF,, -CHO, -{C,-C, alkyl}-OH, cyano, chloro, ﬂuoro, bromo and iodo, whersin each
of the forgoing C,-C, alkyl groups may optionally contain one double or triple bond;

15 Other more specific embodiments of this invention include compounds of the
formula | wherein B is or contains an NR'R? or CR'R’R'® moiety which forms a
saturated or unsaturated 5-membered carbocyclic ring wherein one of the ring carbons
may optionally be replaced by a sulfur or oxygen atom.

Other more specific embodiments of this invention include compounds of the

20 formula | wherein A is nitrogen or CR? and R’ is hydrogen or methyl. |

Other more specific embodiments of this invention include compounds of the
formula | wherein B is -CR'R?R'?, -C{(=CR?R'")R!, -OCR'R’R'?, -SCR'R*R'°,
-CR?R'°NHR’, CR?R'°0OR', -CR?R'°SR' or -COR2.

Other more specific embodiments of this invention include compounds of the

25 tormula | wherein Ais CH, J and K are carbon and D, E, and G are nitrogen;

Other more specific embodiments of this invention include compounds of the
formula | wherein J and D are nitrogen, K and G are carbon, and E is CH.'CCH,, or
CC,H,.

Other more specific embodiments of this invention include compounds of the

30 formula | wherein B contains a -NR'R? or -CR'R’R'® moiety that is a saturated or
unsaturated three to five membered ring.

Cther more specific embodiments of this invention include compounds of the
formula | wherein J and K are carbon, and D-E~G is O-C(CH,)=C, O-CH=C,



pyridine; 7-(1

- et hyl ro neth | -3-(2,4,6-tri net hyl henyl )-i sot hi azol o[ 4, 3-b rid
ypve%l)os&t y ( yl-p yl) [ 1 py

i ne;

-ethyl - propyl) -
in-7-yl)- amn
-et hyl - propyl ) -
,2,3]triazol of
[5 met hyl - 3- ( 2,

PCT/IB97/00922
[ 5- rrethyl 3-(2,4,6-trinethyl-phenyl)-isothiazol o[ 4, 3-b] pyrid
e; (1
[5-methyl-3-(2, 4, 6-tringjhyl - phenyl)-3H[1
4,5-d]- pyrimdin-7-yl]-am ne; diethyl-
4, 6- trlrrethyl phenyl)-3H[1

etzhj} : {ISaerée)tbﬁéﬁ’)ic% py§ éf?' Pnﬁ(ﬁ%y ﬁﬂ-‘ﬂ #‘Fll-"‘)zc'g] tcr’l agcﬂ o(f'4 §b£ﬂ'8yr m di

n-7-yl]-

but yl - ethyl

d] - pyrimdin-
[ 2, 5-di net hyl -
dlethyl am ne;
, 5- a]pyr|n1d|n

()N nQ:CH,N, S-CH,N or NH-C{C,-C,alkyl)=C.
7€P+rF¥|'es%? é?ef%ge%&é&xﬁg&m’s oA WSt [ 1 - 2, 3]triazol o[ 4,5

37 DethyipropaxykS-methyb <29 Birimethyttienly])-pirezbloft Bmlprimiding | -
@Jé.}éim&ﬁytﬁa-@ J@Elﬂ%&hﬁ tni-Bi e biBE Bl RREaN Ay PH GRS oL L

butyI et hydropi)-amtidm;| - 3- (2, 4, 6-tri net hyl - phenyl ) - pyrazol o[ 1, 5-a] pyrim di n-7

-yl]- 30 am
et hyl -[ 5- met hy

ne:

| (asthy-ropyiH-S-methil B2, A B msth Y Aneo - Ryrolo L SRR A vz 1 1 -

ropyl - amaminedi et hyl - [ 5met hyl - 3- (2, 4, 6-tri nmet hyl - phenyl ) -pyrazolo (1
, 5-a] pyri mdi n-Z-

PCT/ 1 B97/ 00922
[ 3- (4-100| Aife;:2,

1- ethyl - propeél

amine;

j]-i%lg&-\}l?prpog&y)e,Sd\n/r\f?et%g(-g?ff,g-trimethyl-phenyl)-pyrazolo[1 ,5-a]pyrimi-
6- d| rret hyI phenyl ) - 5- met hyl. - pyrazol o[ |, 5-a] pyri midin-7-yl]-(

:methyl-a-(z 4 s-tnmathyl-phenyt)-pyrazolo[1 ,S-a]pyrimidin-7-yl)-ethyl-propyl-

[6-bromo-5-bromomethyl-3-(2,4 s-tnmethyi-phenyl)-SH-n 2,3}triazolo{4,5-b}-

pyridin-7-yi]-(1-ethyl-propyi)-amine;

18

(1-ethyl-propyl)-{5-methyl-3-(2,4,6-trimethyl-phenyl)-3H-{1,2,3]triazolo{4,5-b}-

pyridin-7-yl}-amine;

[6-bromo-5-methyi-3-(2,4,6-trimethyl-phenyl)-3H-[1,2,3]triazolo{4,5-b]pyridin-7-yi}-

(1-ethyl-propyl)-methyl-amine; and

20 pyridine.

pyrimi

7-(1-ethyl-propoxy)-5-methyl-3-(2,4,6-trimethyi-phenyl)-3H-[1,2,3]triazolo[4,5-b]-
Other compounds of formula | include the following: '
4-(1-ethyl-propoxy)-2,7-dimethyl-8-(2,4,6-trimethyl-phenyl)-pyrrolo1,2-a}-

dine;

{1-ethyi-propyl)-{5-methy!-3-(2,4,6-rimethyl-phenyl}-pyrazolo{1,5-a]pyrimidin-7-yi}-

25 amine;

[3-(4-bromo-2,6-dimethyl-phenyl)-5-methyl-pyrazolo[1,5-a)pyrimidin-7-yi}-(1-ethyl-

propyl)-amine;

butyi-ethyl-{5-methyl-3-(2,4,6-trimethyl-phenyl)-pyrazolo[1,6-a]lpyrimidin-7-yi}-

amine;

30

3-(4-bromo-2,6-dimethyl-phenyl)-7-(1-ethyl-propoxy)-5-methyl-pyrazolo{1,5-a}-

pyrimidine;

[2,7-dimethyl-8-(2,4,6-trimethyl-phenyl)-pyrolo[1,2-a)pyrimidin-4-yi]-diethyl-amine,;
[2,7-dimethyl-8-(2,4,6-trimsthyl-phenyl)-pyrrolo[1,2-a) pyrimidin-4-yl]-ethyi-propyl-



[ 3- (4-chloro-2, 6-di met hyl - phenyl)-5-nmethyl pyrazolo[1

, 5-a] pyri myiovsos¥ds - (1- ethyl-propyl)-amne; 5 PCT/BY7

3-(4-chl oro-2, 6-di met hyl - phenyl ) -7-(1-et hyl - propoxy) - 5- et hyl - pyrazol o[ 1, 5-

al- pyrimdine; :

8- (4-chl oro-2, 6-di net hyl - phenyl ) - 4- (1- et hyl - propoxy) - 2- net hyl - pyrazol o[ 1, 5-

a)- [1,3,5]triazine; (1 - 18

-ethyl -propyl)-[2-nmethyl -8-(2, 4, 6-trinmethyl -phenyl)-pyrazolo[l,5-a][1, 3, 5]t

riazi-n- 10 4-yl]-amne; 4-(1

- et hyl - pr opamine: 2- net hyl - 8- (2, 4, 6-tri net hyl - phenyl ) - pyrazol o[ 1 , 5-a]

[1,3,5]- triazin [?4|(, g : . " . )

et hyl - pr opoxy- 2, [ necg'ﬁfl’s-.glzn&yﬁ?%ﬂyp i2 A d nglfgn °I'3[1 2 ?8% ‘T"dﬂ"' yg eg]yl

B B i g7
i met hy r in-4-y

]-(1-ethyl- prop 4%'@5’{?%%’%@5’%%& ‘P-§ ﬁéﬂﬂw’mﬁ[%éﬁmﬂkﬁiaﬁ

H- pyr azos o diefhybamitg; di n-7-yl ] - (1 -ethyl - propyl)-amne; 7-(1

- et hyl - propox 2 th

H py)r/ azgl OI[O 4, g) bi’a-(@%ﬂﬁgﬂ,g équetga l-éheny )-é éna‘ th’wyl-pyrro)(o[)l ,2-a]pyrimidin-4-yi}-

7-(1-ethyl mbmam)né met hyl - 3-(2, 4, 6-tri met hyl - phenyl ) -i sot hi azol o[ 4, 5-Db] -
pyri di ne;

(1-ethyl - propyl) [3.8-dipethy}-e-&2 f§' timgthyl-phenyreysielol i2ralpyimidingg-yiistiethd: b pyr |
din-7-yl']- afinee; 25
(SO o el %ﬁsééi»w”%&%lstﬁ Sbbrmrm ) GRe BB
-et hyl - pr opgsife 1 H-pyrrol o[ 3, 2- Db] pyri di ne;
25d|rrethyl-3(24 trlrreth?/ phenyl)-7-(1 -ethyl-propoxy)-1 Hpyrrolo
[3,2- 30 b]pyri dpﬁt;yl-[z 6-dimethyl-8-(2,4 S-trlmethyl-phenyl)-pyrrolo[1 2-a]pynmxd|n-4-y -ethyl-
amine;
[2,6-dimethyl-8-(2,4,6-trimethyl-phenyl)-pyrrolo[1,2-a]pyrimidin-4-yi}-(1-ethyi-
15 propyl}-amine; _
[8-(4-chloro-2,8-dimethyl-phenytl)-2,6-dimethyl-pyrrolo]1,2-a}pyrimidin-4-yl}-(1-
ethyl-propyl)-amine; |
&-(4-chloro-2,6-dimethyl-phenyl)-4-(1-ethyl-propoxy)-2,6-dimethyl-pyrrolo[1,2-a}-
pyrimidine;
20 4-(1-ethyi-propoxy)-2,6-dimethyl-8-(2,4,6-trimethyl-phenyl)-pyrmrolof1,2-a}-
pyrimidine;
4-(1-ethyl-propoxy)-2-methyi-8-(2,4,6-trimethyl-phenyl)-pyrrolo[1,2-a)pyrimidine;
(1-ethyl-propyl)-[2-methyl-8-(2,4,6-trimethyl-phenyl)-pyrrolo[1,2-a]pyrimidin-4-yl}-
amine;
25 butyl-ethyl-{2-methyl-8-(2,4,6-trimethyl-pheny!)-pyrrolo[1,2-a]pyrimidin-4-yi}-
amine,
butyl-ethyl-[5-methyi-3-(2,4,6-trimethyl-phenyl)-2H-isothiazolo[2,3-a]-
pyrimidin-7-yi}-amine;
(1-ethyl-propyl)-[6-methyl-3-(2,4,6-trimethyl-phenyl)-2H-isothiazolo[2,3-a]-
30 pyrimidin-7-yi}-amine,
7-(1-ethyl-propoxy)-5-methyl-3-(2,4,6-trimethyl-phenyl)-2H-isothiazolo[2,3-a)-
pyrimidine;
4-(1-ethyl-propoxy)-2-methyl-8-(2 4,6-trimethyl-phenyl)-imidazo[1,5-a}-



2, 5-di net hyl - (2, 6-di net hyl - 4-chl or o- phenyl ) -7-(1-et hyl - propoxy) -1
H pyrrol o] 3, 2- b] pyri di ne; WO 98/ 08847
PCT/ 1 B97/ 00NQ28/08887 7- (1 -cycl opropyl net hyl - propoxy) -1 PCT/IB97/00922
, 5-di nethyl -3-(2, 4, 6-trinethyl -phenyl)-1 H pyrrolo[3,2-b]pyridine; 7-(1
-cycl opr opyl net hyl - propoxy) -1, 5- di net hyl - 3- (2, 6-di net hyl - 4-chl or o- phenyt) -1
H pyrrolo(3,2-b]pyridine; 5 1 ,-dinethyl-3-(2,4,6-trinethyl
phenyl )-7-(tetrahydro-furan-3-yl oxy)-1 Fli‘byrrol o[ 3,2- b]pyridine; 1

, 5-di net hyl - 3- (2 4,6-trinmethyl - phenyl) 7-(S)-(tetrahydro-furan-3-yloxy)-1
H- pyrrolotp&3 pyr|d|ne 1 ,5-dinethyl-3-(2,4,6-trinethyl- phenyl)-?-( 1
- pr opyl -H- pyrrol o[ 3, 2 10 b] pyridine; 7-sec-butylsul fanyl -

, 5-di et hyl - 2(14e,ﬁg,pgfdpmé1melwgm{wm sthipbptien rﬁndazo[b]soajg raﬁh.e;.

cycl opr opyl rret hyl di et hy 6 trimet pheny yrrol o
[3,2- b] pWWARMi n-4-yl ] - propyl - ani ne; 2-[1

, 5= di met hyl - 3- ( Zpd-Ginjdthyi®l(2 eﬂi?ﬁéml)ﬁenl-midaz 1,5 idin-4-yl}-(1-ethyl-
H-pyrrol o[ 3, 2- bf[pyrldl n--7- ?m noj - %UP[ any ! 0[ alpyrimidin-4-ylJ-(1-ethyl

, - di met Byl Propyl)-apine; di n- 3- yI 3-(2, 4, 6- trlrrethyl phenyl) 1

epyrolofS. 2 E%%?ﬁ*ﬂ?ﬂﬁsp%v)%%“ﬁ%@‘%%ﬁ G
cycl opr opylpysitiigine] 1 | 5- di met hyl - 3-(2, 4, 6-tri met hyl - phenyl ) -1
H pyr ol of 3, 2- bl g SroBor) LRI BTZIE6 trmethyl.phenyi)-6, 7-dihydrodmidazo
[1,5-a)pyrimidine;
10 4-(1-ethyl-propoxy)-2,6-dimethyi-8-(2,4,6-trimethyl-phenyl)-thiazolo[3,4-a)-
pyrimidine; '
4-(1-ethyl-propoxy)-2-methyl-7-(2,4,6-trimethyl-phenyl)-pyrrolo[1,2-b)pyridazine;
4-(1-ethyl-propoxy)-2,5-dimethyl-7-(2,4,6-trimethyl-phenyl)-pyrrolo[1,2-b}- ¢
pyridazine; '
15 4-(1-ethyl-propoxy)-2,6-dimethyl-7-(2,4,6-trimethyl-phenyl)-pyrrolof1 ,2—b]';
pyridazine;
4-(1-ethyl-propoxy)-2,5,6-trimethyl-7-(2 ,4;6¥trimethy|-phenyl)-pyrrolo[1 2-b}-
pyridazine;
[2,5-dimsthyl-7-(2,4,6-trimethyl-phenyl)- pyrrolo[1 2-b)pyridazin-4-yi]-(1-ethyl-
20 propyl)-amine;
(1-sthyl-propyl)-[2-methyl-7-(2,4,6-trimethyl-phenyl)-pyrrolo{1 2-b}pyndazm—4»yl]
amine;
[2,6-dimethyl-3-(2,4,8-trimethyl-phenyl)-imidazo[1,2-b}pyridazin-8-yl}-(1-ethyl-
propyi)-amine;
25 8-(1-ethyl-propoxy)-2,6-dimethyl-3-{2,4,6-trimethyl-phenyl)-imidazo[1,2-b}-
pyridazine;
8—(1-ethy|-propoxy)—6—methyl-3—(2 4,6-trimethyl-phenyl)-imidazo(1,2-b]pyridazine;
(1-ethyl-propyl)-[6-methyl-3-(2,4,6-trimethyl-phenyl)-imidazo[1,2-b]pyridazin-8-yi]-
amine,
30 (1-ethyl-propyl)-[2-methyl-7-(2,4,6-trimethyl-phenyl)-imidazo{1,5-b] pyridazin-4-yi]-
amine;
{2,5-dimethyl-7-(2,4,6-trimethyl-phenyl)-imidazo[1,5-b] pyridazin-4-yl]-(1-ethyl-
propyl)-amine;



(1-et hyl - propyl [ 5-net hyl - 3-(2, 4, 6-trimet hyl - phenyl )-i soxazol o(4, 5-b] pyri di '_
-7-yl]- aniweissashr’- (1 PCT/BY7 %
- et hyl - propoxy) - 5- nmet hyl - 3- (2, 4, 6-tri et hyl - phenyl ) -i soxazol o[ 4, 5- b’)o‘-)s""\QS
pyridine. This invention also relates to a pharmaceutical conposition far
the treatnent, prevention or inhibition of (a) a disgQrder the treatnent &f

whi ch can be effected or facilitated by-Hhtagoni zi ng CRF, including but noJ;
limted to disorders induced or facilitated by CRF, or (b) a disorder
selected frominflammatory disorders such as 30 rheumatoid arthritis and
osteoarthritis, $drethylRIeRe)-2fdimetbyly-@eE-imethylipbenylhimnidazd[i Be- anxi et y
di sorder; HBSzmeP-B@Wn@Ezm&bsess' ve- conpul sive disorder; post-traumatic
stress dis der di sorders induced by stress; pain perception such as
fi bronyal gi a; rrM'd?étﬂl@@ﬁ'eﬂ'Zd%.l’r Eaksimethy-pbenyihimidazol LiGibjpyridagioss-yi)-

depression @ ,Se epi sode WO 98/ 08847
PCT/IBQ?/C& é i - depression, recurrent depression, child abuse induced

depr essiSon, npod2drdimetim-3-(addbtrineatoyl-phienyl)-jmidaze{is&-blpytidazimétyiDethyl-progyl-
post partu aﬂ'ﬁ% ession: dysthem a; bipolar disorders; cyclothyma; chronic
fatigue syn stress-induced headache; cancer; irritable bowel

syndronme, Crohn' [2 Seﬂtmmr(z,peﬁsﬁimtbyﬂpthlenylpmdame,sai]pytmdzirﬁuy!; diethyi cer;
di arr hea; %Hé 55" i nduced fever; human i nmunodefi ci ency VI rus (H'V)
i nfections Ur odegenerative di seases such as Alzheimer's disease,

Par ki nson' s di sefiathylc{Banéthyii3-(24,64timethysplosryl)- [y 231 trazolb ps3-blpyridezis BaaEs ;
eat i ng&(al sorders such as anorexia and bulima nervosa; henorrhagic stress;

chem ¢ tenci es and addi ctions (e. g dependenci es on al cohol,

ni coti ne, cocal Rethylj8-hitiyl-3q2 e tiradapLiRAyI)-PT 2, ?]thﬁolﬂﬁt%]byné&m-éfyﬂg and

al cohol V\nthdrfi\wal synpt oms; stress-induced psychotic episodes; euthyroid
si ck syndr 8FPYF8¥RBome of i nappropriate antidiarrhetic hornone (ADH):

obesity; butyl-ethyl-[6-methyl-3-(2,4,6-trimethyl-phenyl)-[1,2,4]triazolo[4,3-b] pyridazin-8-yi]-
amine; _
15 (1-ethyl-propyl)-[6-methyl-3-(2,4,6-trimethyl-phenyl)-[1,2,4]triazolo [4,3-b]}-
pyridazin-8-ylj-amine;
8-(1-ethyl-propoxy)-6-methyl-3-(2,4,6-trimethyl-phenyl)-[1,2,4)triazolo[4,3-b] -
pyridazine; _
7-(1-ethyl-propoxy)-1,5-dimethyl-3-(2,4,6-trimethyl-phenyl)-1 H-pyrrolo[3,2-b]-
20 pyridine,
7-(1-ethyl-propoxy)-1,2,5-trimethyi-3-(2,4 6-tnmethy|—phenyl) 1H-pyrrolo|3, 2-b]
pyridine;
(1-ethyl-propyl)-[1,2,5-trimethyl-3-(2,4,6-trimethyl-phenyl)-1H-pyrrolo[3,2-b}-
pyridin-7-yl}-amine;
25 [1,5-dimethyl-3-(2,4,6-trimethyl-phenyl)-1H-pyrrolo[3,2-b]pyridin-7-yl]-(1-ethyi-
propyl)-amine;
butyl-[1,5-dimethyl-3-(2,4,6-trimethyl-phenyl)-1H-pyrrolo(3,2-b]pyridin-7-yl}-ethyi-
amine,;
[1,5-dimethyl-3-(2,4,6-trimethyl-phenyl)-1H-pyrrolo[3,2-b]pyridin-7-yi]-ethyl-propyl-
30 amine;
[1,5-dimethyl-3-(2,4,6-trimethyl-phenyl)-1H-pyrrolo[3,2-b)pyridin-7-y!]-diethyl-
amine;

ethyl-[5-methyl-3-(2,4,8-trimethyl-phenyl)-3H-{1,2,3]triazolo[4,5-b]pyridin-7-yl}-




infertility; head traumas; spinal cord trauma; ischem c neuronal danmage
(e.g cerebral ischem a such as cerebral hippocanpal ischem a); excitotoxic
neur onal JWRP§O884Zpi | epsy; stroke; irmmune dysfunctions incl UBEFHEBIIN8E S

i nduced i mmune dysfunctions 15 (e.g porcine stress syndrone, bovine

shi ppi ng fever, equine paroxysmal fibrillation, and dysfunctions induced by
confinenent in chickens, sheering stres§ I n sheep or human- ani nmal
interaction related stress in dogs); rruscul ar spasns; urinary incontinence;
senil e denentia of the Al zheineres type; nmultiinfract denentia; anyotrophic
| at er al ?rgbﬂsgrﬁnehypertenm on; tachycardia; congestive heart failure; 20
ost eoporosi s, ' premature birth; and hypogl ycema in a mammal , including. a
human, , conpri sbutgl-dhyldﬁmmt\ylﬁ-(?&l.GMWpeﬂnubbhn‘nyb-BH-ﬂ(ﬁ,&]ﬁinolqmﬁi‘blpyﬁdin-

phar maceut} WQ}% eaccept able salt thereof, that is effective in the

t r eat ment ™ di sorder, and a pharmaceutically acceptable carrier. The
I nvention al so d:eh;tk[ésndtbyla&m,admnémw-pihmyt)mﬂmLmahniazplqmsm]'pwfdim-yl]-

i nhi b|t%on 25 of (a) a disorder the treatment of which can be effected or
facilit te‘ﬁ“ 'antagoni zing CRF, including but not limted to disorders

i nduced or faci {3-{#remo-2)6-diRfethyMphiehyl)-5-niéthyl«atel1 zsejtﬁsz‘omﬂsﬂlﬁ]ﬁVMlﬁbamnﬁt ory
di sorders suc as r eunﬁtm d arthritis and osteoarthritis, palin, asth

psori asi s ArihgiPreR ®general i zed anxi ety di sorder; panic; phob| as;

obsessi ve- conpu ﬁmeﬂldﬂeamemﬁ%nyw euﬁahwm-ﬁhr@s]&nﬁoma%}pyﬁa.ﬁ?m
di sorders 30 |nduc§ stress; pain perception such as flbronyalgla nood

dl_,sorders cRthylpgo 8t on, | ncI udi ng maj or depression, single episode
depr esgpon, recslr(aeemcdepze&a-mmgw%rﬁﬁwqumgﬁ y§-5S hfdthyead

di sorders assom ated w th emenstrual syndronme, and post part um depr essi on;
dyst heni a; [ Bitfezelaif Shig WD 98/ 08847

PCT/ 1 B97/ 00922 32k- bﬁ&ﬁ.lo%re«-m.ﬁaetﬁmqméhyfryifrt(@ueth%ur;ﬂw&y).ﬁ-maayi-sﬂuced
headache; cancer; irritab
[1,2,3]triazolo{4, 5-b]pynd|ne
7-(1-ethyl-propoxy)-5-methyi-3-(2,4,6-trimethyl-phenyl)-isothiazolo[4,5-b]pyridine;
16 {1-ethyl-propyt)-[5-methyl-3-(2,4,6-frimethyl-phenyl)-isothiazolo[4,5-b)pyridin-7-yl}-
amine;
(1-ethy|—propyi)—[5—methyl-3~(2.4,&tﬂmethyl—phenyl)-isoxé.zolo[4.5—b]pyridin-7-yl]-

£

amine;
7-(1-ethyl-propoxy)-5-methyl-3-(2,4,6-trimethyl-phenyl)-isoxazolo{4,5-b]pyridine;
20 7-(1-ethyl-propoxy)-5-methyi-3-(2,4,6-trimethyl-phenyl)-thieno[3,2-b]pyridine;
7-(1 -ethyl-propoxy)—Z,S—dimethyLa-(2,4.6-trimethy!-phenyl)-thieno[3,2-b]pyridine;
[2,5-dimethyl-3-(2,4,6-trimethyl-phenyl)-thieno[3,2-b}pyridin-7-yi}-(1-ethyl-propyi)-
amine;
(1-ethyl-propyl)-[5-methyl-3-(2,4,6-trimethyl-phenyl)-thieno[3,2-b]pyridin-7-yi}-
25 amine;
(1-ethyl-propyl)-{5-methy!-3-(2,4,6-tfrimethyl-phenyl)-furo[3,2-blpyridin-7-yi}-amine;
[2,5-dimethyl-3-(2,4,6-trimethyl-phenyl)-furoc[3,2-b)pyridin-7-yi]-(1-ethyl-propyl)-
amine,
7-(1-ethyl-propoxy)-2,5-dimethyl-3-(2,4,6-trimethyl-phenyl)-furc[3,2-b]pyridine;
30 7-(1-ethyl-propoxy)- 5-methyl-3-(2,4,8-trimethyl-phenyl)-furo[3,2-b]pyridine;
4-(1-ethyl-propoxy)-2,5-dimethyl-7-(2,4,6-trimethyl-phenyl)-6H-pyrrolo[3,4-b]-
pyridine;
4-{1-ethyl-propoxy)-2,5,6-trimethyl-7-{2,4,6-trimethyl-phenyl)-6H-pyrrolo{3,4-b]-



bowel syndrone; Crohn's di sease; spastic colon; post operative il eus;

ul cer; di W ress-inducedfever; human i munodefici ency\icrhehddbd

i nfections; neurodegenerative di seases such as Al zhei ner's di séase,

Par ki nson' s di sease and Huntington's di sease; 5 gastrointestinal diseases;
eating di sorders such as anorexia and bulim a nervosa; henorrhagi c stress;
stress-induced psychotic episodes; euthyroid sick syndrone; syndrone of

i nappropriate antidiarrhetic hornone (ADH); obesity; Infertility; head
traumas; spinal cord trauma; ischem c neuronal damage (e.g., cerebral

i schem a syemirRs cerebral hi ppocanpal ischemi a); excitotoxic neuronal

damage; epil epsy; stroke;. 10_ _i.nmupe nctions. incl udi ng,stress | pduced
i mune dysf unct %5ﬂ§y!(pg9gyl);i12p§,Frg{"ngpfg[-f-@égmpﬂm?n@aﬁ#ﬂ\g%#@w Bver,
equi ne parpyWy-ammé; brillation, and dysfunctions induced by confinenment in
chi ckens, sheerjn tress: j.n sheep or human-api mal jnteractjon rel ated
stress in dogs) h%ﬂi‘éﬂhi&@pﬁé’ﬁ%“gw{M?%f%@%ﬁ?%J 8‘,"75@141@“”&?%?&’13 of
the Al zheigdmging; type; nultiinfarct denmentia; anyotrophic lateral sclerosis;
15 chem cal degr%ndenci es and addi ctions ée..g. dependenci es on al cohol ,

ni cotine. cocai frél-etiwlBiopoxWehssimethwhs-R4.6-tmethyhehenyl) thia-4-azaindens;

al cohol wit hdr R [IPIIOB ) b 02 al Lealdy. i heart
failure; osteogig?iog%; prgingt%re B%@?ﬁ?@ﬁ'gtﬁﬁ‘ao &@)gﬁﬂ@%ﬁkﬁﬁ

| ncl udi ng & huni@d-disesthy 7=y -ime b pianydutots & binisidin4-yiir 1 euktptpyiai d
t reat ment a@ﬁnFrmunt of a compound of the fornmula 1, or a 20

phar maceutl cally acceptable salt thereof, that is effective in treating
such diGorder. [B5-dinretoyrd-{2oh6dimethykphenyl)-atbpyrareioMedtblpyridineyi-ltyethwl-
preventi n%g g}j_g% er or condition, the treatnent or prevention of which
can be ef fRECPEY20I Tacilitated by inhibiting CRH binding protein, in a

mamal , i ncl udi T1-athybipmpoxyleBdinetngl-3@1# Bitamethyhphdnyl)2i-pynaaohofd, 3-b]-CRH
bi ndi ng prg}g} rL_i nhi biting amount of a conmpound 25 of the formula 1, or a
phar maceut?’l: Wy acceptabl e salt thereof. This invention also relates to a

phar maceuti cal Z-rpibglriromaxyf-6imeting-3t(2 AE-imetiyiphenylFgothiaddkofs ddjpyridine;
Faci |1 15t ed by PeRMBRPRY-ER R B Sratirthopifelc pRniein vy
human, corgrinet Nng a CRH binding protein inhibiting anount of a conpound of
the formila 1, . thyi-propyl)-[5-methyl--(2,4,6-trimethyl-phenyl)-3H-[1,2,3]triazolo{4,5-d]-
pyrimidin-7-yl}-amine;
diethyl-[5-methyl-3-(2,4,6-trimethyi-phenyl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin-7-yl}-
20 amine; _
ethyl-[5-methyi-3-(2,4,6-trimethyl-phenyl)-3H-[1,2,3}triazolo[4,5-d}pyrimidin-7-y}-
propyl-amine; '
butyl-ethyl-[5-methyl-3-(2,4,6-trimethyl-phenyl)-3H-[1,2,3]triazolo{4,5-d]-
pyrimidin-7-yl}-amine;
25 {2,5-dimethyl-3-(2,4,6-trimethyl-phenyl)-pyrazolo{1,5-a) pyrimidin-7-yi}-
diethyl-amine,
butyl-[2,6-dimethy!-3-(2,4,6-trimethyl-phenyl)-pyrazoio[1,5-a}lpyrimidin-7-yi]-
ethyl-amine;
butyi-ethyl-{5-methy!-3-(2,4 6-trimethyl-phenyl)-pyrazolo{1,5-a)pyrimidin-7-yl]-
30 amine;
ethyl-{5-methyl-3-(2,4,6-trimethyl-phenyl)-pyrazolo{1,5-a]pyrimidin-7-yl]-propyl-
amine;
diethyl-[5-methyl-3-(2,4,6-trimethyl-phenyl)-pyrazolo[1,5-alpyrimidin-7-yl]-amine;




30 or a pharmaceutically acceptable salt thereof, and a pharnmaceutically .
acceptable carrier. This invention includes all optical isoners and other
st er eoi sorWOI8P884Zonpounds of the forrmula 1. When such conpROCRBITO0NZI N
one or nore chiral WD 98/ 08847

PCT/ 1 B97/ 00922 -22- centers, it is understood that the invention includes

the racem c mxtures as well as all indiyidual enantioners and
di astereonmers of such conpounds, and m 2Pur es t hereof. Detail ed Description
of the Invention 5 The foll ow ng compounds having the fornulas 11,

the formla 1. [ RSy RadhelindEeatllc" S iakle 2R R or 1

Wis cyanoethf/ppmprg).aaﬂne;ccx)(qerr]-C[err] alkyl) 30 and A J, K, D E G

Compotinde of ¢ hE-HS IR ragthyEr il aPaEEdo el PUBrGAR Toi-Ghe
A i o o R
SCHEME 1 [ gyrirhidine; s
8-(4-chloro-2,6-dimethyl-phenyl)-4-(1-ethyl-propoxy)-2-methyl-pyrazolof1,5-a}-
{1,3,5]triazine;
(1-ethyl-propyl)-[2-methyl-8-(2,4,6-trimethyl-phenyl)-pyrazoio[1,5-a]{1,3,5)triazin-
10 4-yi}-amine;
4-(1-ethyl-propoxy)-2-methyl-8-(2,4,6-trimethyl-phenyl)-pyrazolo{1,5-a)[1,3,5]-
triazine;
4-{1-ethyl-propoxy)-2,7-dimethyl-8-(2,4,6-trimethyl-phenyl)-pyrazolo[1,5-a][1,3,5)-
triazine;
15 [2,7-dimethyi-8-(2,4,6-frimethyl-phenyl}-pyrazolo]1,5-a}{1,3,5}triazin-4-yi}-(1-ethyl-
propyl)-amine;
[1,5-dimethyl-3-(2,4,6-trimethyl-phenyl)-1H-pyrazolo{4,3-b]pyridin-7-yi}-(1-ethyi-
propyl)-amine; '
7-(1-ethyl-propoxy)-1,5-dimethyl-3-(2,4,6-trimethyi-phenyl)-1H-pyrazolo{4,3-b]}-
20 pyridine;
7-(1-ethyl-propoxy)-6-methyl-3-(2,4,6-trimethyl-phenyl)-isothiazolo {4,5-b}-
pyridine;
(1-ethyi-propyl)-[5-methyl-3-(2,4,6-trimethyl-phenyi)-isothiazolo{4,6-b]pyridin-7-yi}-
amine,;
25 1,5-dimethyl-3-(2,4,6-trimethyl-phenyl)-7-(1-ethyl-propoxy}-1H-pyrrolo[3,2-
b]pyridine;
1,5-dimethyl-3-(2,6-dimethy-4-chloro-phenyl)-7-(1-ethyl-propoxy)-1H-pyrrolo(3,2-
b)pyridine;
2,5-dimethyl-3-(2,4,6-trimethyl-phenyl)-7-(1-ethyl-propoxy)-t H-pyrrolo{3,2-
30 b]pyridine;
2,5-dimethyi-3-(2,6-dimethyl4-chloro-phenyl)-7-(1-ethyl-propoxy)-1H-pyrrolo[3,2-
b]pyridine; '
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7-{1-cyclopropyimethyl-propoxy)-1,6-dimethyl-3-(2,4,6-trimethyl-phenyl)-1H-
pyrrolo[3,2-b]pyridine;

7-(1-cyclopropyimethyl-propoxy)-1,5-dimethyl-3-(2,6-dimethyl-4-chloro-phenyf)-1H-
pyrrolo[3,2-b]pyridine;

1,5-dimethyl-3-(2,4,6-trimethyl-phenyl)-7-(tetrahydro-furan-3-yloxy)-1H-pymrolo[3,2-
b)pyridine;

1,5-dimethyl-3-(2,4,8-trimethyl-phenyl)-7-(S)-(tetrahydro-furan-3-yloxy)-1H-
pyrrolo[3,2-b]pyridine;

1 .5-dimetﬁyl-3-(2,4.G-trimethyl-phényl)-T-(1 -propyl-butoxy)-1H-pyrrolo{3,2-
b]pyridine;

7-sec-butylsuifanyl-1,5-dimethyl-3-(2,4,6-trimethyl-phenyl})- 1 H-pyrrolo[3,2-
bjpyridine;

cyclopropylmethyl-[2,5-dimethy!-7-(2,4,8-trimethyl-phenyl)-5H-pyrroio[3,2-
b]pyrimidin-4-yl]-propyl-amine;

2-{1,5-dimethyi-3-(2,4,8-trimethyl-phenyl)-1H-pyrrolo[3,2-b]pyridin-7-ylamino]-
butan-1-ol;

1 ,5-dimethyl-?-thiazolidih—s-yl-3-(2,4,6-trimeﬂ1yl-phenyl)-1 H-pymrolo[3,2-b]pyridine;

[1,5-dimethyl-3-(2,4,6-trimethyl-phenyl)-1H-pyrrolo[3,2-b]pyridin-7-yi}-ethyl-(2,2,2-
trifluoro-ethyl)-amine; '

cyclopropyimethyl-{1,5-dimethyl-3-(2,4,6-trimethyl-phenyl)-1H-pyrrolo[3,2-
b)pyridin-7-yl}-propyl-amine;

(1-sthyl-propyi)-[5-methyl-3-(2,4,6-trimethyl-phenyl)-isoxazclo{4,5-b]pyridin-7-yi]-
amine; and

7-(1-ethyl-propoxy)-6-methyl-3-(2,4,6-trimethyl-phenyl)-isoxazoto[4,5-b}-
pyridine. | |

This 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, inciuding but not limited to disorders induced or
facilitated 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-compulsive disorder; post-traumatic stress
disorder; sleep disorders induced by stress; pain perception such as fibromyaigia;
mood disorders such as depression, including major depression, single episode
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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; irritable bowel syndrome, Crohn's disease; spastic colon; post operative ileus;
ulcer; diarrhea; stress-induced fever; human immunodeficiency virus (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; chemical dependencies and addictions (e.q.,
dependencies on alcohol, nicotine, cocaine, heroin, benzodiazepines, or other drugs);
drug and alcohol withdrawal symptoms; stress-induced psychotic episodes; euthyroid
sick syndrome; syndrome of inappropriate antidiarthetic 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 including stress induced immune dysfunctions
(e.g., porcine stress syndrome, bovine shipping fever, equine paroxysmal fibriilation,
and dystunctions 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 Alzheimers type; muftinfract dementia;
amyotrophic lateral sclerosis; hypertension; tachycardia; congestive heart failure;
osteoporosis; premature birth; and hypoglycemia in a mammal, including a human,

comprising an amount of a compound of the formula I, or a phamaceutically

acceptable salt thereof, that is effective in the treatment of such disorder, and a
pharmaceutically acceptable carrier.

The invention also relates to a method 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 facilitator by CRF, or (b) a
disorder selected from inflammatory disorders such as rheumatoid arthritis and
osteocarthritis, pain, asthma, psoriasis and allergies; generalized anxiety disorder; panic;
phobias; obsessive-compulsive disorder; post-traumatic stress disorder; sleep disorders
induced by stress; pain perception such as fibromyalgla; 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; bipolar disorders;



oH T 25 [err] WD 98/ 08847 \

PCT/ 1 B97/ 00922 -30- Conpounds of the forrmula 1 wherein Bis -NR err err]
or -NHCR erW?WTR[ err] may be prepared by reacting a conp(?%a?'l‘{% :
formula 11 wherein T is chloro, bronp, or iodo with a conpound of the
formula BH, in the presence of a base, with or without an organonetallic
conpound such as Cu(l) X, wherein X is clg4oro, bronmo or iodo, or an 5 acid
(such as p-TsOH (Ts=Tosyl) or another sterically hindered phenol) or an
equi val ent agent known to those of skill in the art. Suitable solvents for

this react icgdothysliatd ehBNRORIYYE, syRdromély Sinaetindlicdd Restabhl; cARceX ifable?! BH
may be used as bOtcE t he rer-gI ent and the base. O her bases such as potassium
or sodi um EawebsidEome: Crohnsgiseasen spastic ofs PPEPRAraivedleyR: Ylesrediarrhegy er r |
al koxi de) ' ;i . ni - .

e ccton we{ 1o Guri gYcub S ad Cieorbr PR a i esaline
reacti on gdiseeses suehagalz wmfr‘é@se@'ﬁeanr&m@m'aﬂmsmnMémimds dissese;

t enper algur g aainél : I bfting &R | - . ] aw ng
ar oup, _ehe SpERonatih SRELeak shiing UNERASoch 45 aRoRRUl Bhd S BhaBk" C
about 270[ bermloghagie shess)sressinduced prycsbetia epispdesjceuthyneidiisicht syndpamet o

conpounds STASebiof SRkiobRAE GidMRhGHE HormoHBTADH), Bl ifding ik

formul a 11trebmesj spiﬁaliqprdbtrgwnabisch@qb nmmaidyqage&gnceqbraiﬁscbzmmohf BH

(Crerr] - BrreraLinerapy BRAGRRY-SRehalose Bonh dhrifie My ohe? quaRe)

pal | aditom (Bnueatdishaictions indhsdifg stridd¢ @ididedrinimune Bysfettionsr (eld. eporcine

29 bi o i HEREREERRI M ERfla B, Ryes et A tElefEn pee syt mae
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; multiinfarct dementia; amyotrophic lateral sclerosis;

18 chemical dependencies and addictions (e.g., dependencies on alcohol, nicotine,
cocaine, heroin, benzodiazepines, or other drugs); drug and alcohol withdrawal
symptoms; hypertension; tachycardia; congestive heart failure; osteoporosis; premature
birth; and hypoglycemia in a mammal, including a human, comprising administering to
a subject in need of said treatment an amount of a compound of the formula |, or &

20 pharmaceutically acceptable salt thereof, that is effective in treating such disorder. .

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

25 oftheformulal, ora phannaceutically acceptable salt thereof.

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 I,

30 or a pharmaceutically acceptable salt thereof, and a pharmaceutically acceptable
carrier.

This invention includes all optical isomers and other sterecisomers of
compounds of the formula I. When such compounds contain one or more chiral

%,



Pd(I'1)(BINAP) may be used in an appropriate inert (i.e., inert with respect
to the reaction at hand) solvent such as toluene, xylene, dioxane or

sul f ol ane, WEx988884nper at ure from about roomtenperature to JMCNABIN00922
80[err]C, preferably at about reflux tenperature. 25 Conmpounds of
the formula | wherein Bis -OCRerr]Rerr]Rerr],-SCRerr]Rerr]Rerr], or
-NHCR[err]R[err]R[err] may be preparedws)é reacti ng conmpounds in the formula
11 wherein T is chloro, brono or iodo h a conpound of the fornula BH in:
t he presence of a base which is capable of deprotonation of BH (r.g.,

sodi um or pot asslum drijd or, an or anonetal |.i c base such as sodi um
oF S onr onyPaTHBGe I UGTHoBR hattha BVROHEH psas HATecaBIc TiUTEs A well o6 ol

di i sopr opyinvidleal ehkﬁtmm hha(di&stéfebm&sw stichadbnsffounds Sast HitGles thérabf. €7 1 ]
al koxide or n-butyllithium), in an inert organic solvent such as
tetrahydrofuran, acetonitrile, dimethylsul foxide, acetone, a Cerr]-Cerr]
al cohol, chloroform benzengegaqaébqj\@scﬂéﬁgme ifepitiofli Met hyl f or mam de
(DVF) , rrethyl ene chl ori de, - yI- I noneé or a m xture of WO
08/ 08849 The following compounds havmg t e formulas R Ill Mend Bare aseiup as31-
two or nOr gy lnddifled PG syRINGSIIGH o(aru un@dBRMRNEMIGE)., at a tenperature

re

fromabout O[err]C to aboult 180[err erably romabout 50[err]Cto
about 180[err] C. Conpounds g@f the formJIa 1 wherein B is

-CRlerr]Rerr]Rerr],-C(C= err]Rerr])R, W

-CRlerr]Rlerr]NHR[err] ,-CR érr]Rlerr]OR[err], CR[e rIRlerr]SRerr], or
-C(ORerr] my be prepar s') pnmpounds 5 of orw 111 V\/nerel n W
is cyayg, forny) or car y, asfdésdhribed belo eactd g donpounds of
formul a 111 wherein Wis cyano.vvlth & Grignard {eagent} contaEnl ng the group
Rlerr] in an Inert soly su Q\G'ifHF gl ynme,_stdaer g([ @xane, Wil | yield
correspondi ng conpougds of NG6r nul a | wher ei rR erh Furt her
reaction of the conpounds of forrmkegl vvhereln B is CCR[G[E{S]‘u with a
Grignard reagent containing Rlerr], using a solvent s as those .

referred to above, will yield the correspondi ng the conpounds of formula 1
wherein Bis -CRlerr]R err]OH Reacting conpounds of formula 111

15 Il [11

20 Q/k |
D £]/l\ D
e g \ 7 N
/k :' ' E 3)\ :l / :
X6 e W

5
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v v

wherein T is chloro, bromo, iodo or -OSO,CF,; Wis cyano, formyt, or -COO(C,-C, alkyl)
30 andA, J, K D, E, G, R and R® are as defined above with reference to formula t.
Compounds of the formula | may be prepared as described below. In the
reaction schemes and discussion that follow, A, B, D, E, G, J, K, R®, R® and structural
formulae |, 11, I, IV, and V are defir 24 as above.



wherein Wis fornyl with a Giignard reagent containing the group R2, in an
et hereal soWRA¥OBAZh as those referred to above, will yield t -
correspondi ng conpounds of formula | wherein Bis -CHR err] CH. 40922
Compounds of fornula | wherein Bis -CRlerr]R err]Rerr] or
-C(C=CR[err]Rerr])R err] my be prepared by conventional nethods. Thus,
reaction of a conpound of the fornula 1 ¥@erein Bis -CRlerr]Rlerr] CH,
(wherein Rerr] and R err] are defined as R err] and R err], respectively,
except that Rlerr] may not be R err] and err] may not be Rerr]), with an

acid such as concentrated sulfuric ac etic acid, or a Burgess inner
salt such as 20 (carboxysul fanoyl)triethyl anmoni um hydr oxi de net hyl ester,
will yield a conpound of the formula | wherein Bis OH

-C(=CRerr]Rerr])R err]. Hydrogenation of a conpound of formula I wherein
Bis -C(=CRlerr]Rlerr])Rerr ing palladiu

pl atlnu(r]gdl oxi de cat al yst err] -Cerr]) ; pht will yield a
compound” of the fornula I s -CHRerr] R \' pn of a
conpound of the formula 1 Bis -CRerr]R ‘ '
di et hyl am nosul fur tr|fI r triphenylp étrachl orde in

an inert solvent su@ tetrachloride will at¥ord ajconpound of the
formula | wherein Bis -CRlerr err]F or -CRlerr]Rerr]C1, Rrﬁespectively.
Reduction of a conmpound of forfiula 1 wherein Bis -COR[err] wth sodium
borohydride, in an inert solvent such as a (Cferr]-C[err])al kanol, w |
yi-el d ggconpound of the 30 formula | wherein Bis -CHR[err]OH Al kyl ati on
of a conmpound of the forrmula 1 wherein Bis -CHR[err]C]—I wi th an al kyl

hal i de (such as al kyl iodide)ViJx4he presence of a a\fe such as sodi um
hydride (N[ err]H) at roomtenperature, in an inert so v8nt such as tol uene,
THF, WD 98/ 08847

PCT/ 1 B97/ 00922 -32- di oxane or ether, will yield the correspondi ng conpound
of the fornmula 1 wherein Bis -CHRerr]ORlerr].



Compounds of the fornmula | wherein Bis -CR err]Rerr]NHR err] may be
prepar ed byweawegdy onal nethods such as reductive am nation of the
correspondi ng conpounds 5 of the formula 1 wherein B is -C( Gdimsovboses t h
an appropriate am ne and reduci ng agent (such as sodi um cyanobor ohydri de,
sodium triacet oxyborohydride, or lithiumalumnumtetrahydride) in an
appropriate inert solvent such as a (Jerg]-Cerr] al kanol or acetic acid.
Conversion of conpounds in formula | wherein Bis -C(ORerr] into
conpeunds in formula I wherein Bis -C(S)R2 can be acconplished using
standard net hods well 10 known in the art (e.g., using Lawesson's Reagent
or di phosphorus pentasulfide (P[err]S[err])). Reduction of conpounds of the
fornula | wherein Bis -C(S)R err] wSGHEME@uci ng agent such as sodi um
borohydride or lithiumalum numtetrahydride gives the correspondi ng
compounds of the fornmula | wherein Bis -CHR[err] SH. Al kyl ati on of
compounds of the formula | wherein B i gy, CHR2SH wi t h al kyl _ hal i de (such as
al kyl is8dide) in the presence 1500 f albase such as sodi um hydride in an

inert solvent sudk_as gTHF, JONF or about 8 ehergt ure wil |
afford the correspopdi hg cerpewnds o Y mila | V\/ner i‘s
-CHR[err] SR err]. nds in for y be prep FoRy'conpounds  of

0
the formula IV ay described bel ow. 20r* Conpounds .
wherein T is chloro, Bsono or iodo can be prepared by reacting conpounds of
the formula IV with fromone equivalent to an excess of POl[err] (wherein T
is*chloro, brono or iodo) in the presence or absence of a di((err]-Cerr]
al kyl )?i?ii line, preférably diethylaniline, with or without a solvent (such
as di chl or oet hane, , dimethyl sul foxivde (DVSO) or pgetagige),. at a
tenperature from abgut room 25 tenperature to about 180[err]C, 'preferably
from about 100[ err] CHtnoabheotblkydO[ err] C} Alternatively, conpounds of
formula Il wherein is chloro, brono or] i odo can be prep%red by reacting
t he correspondi ng cpnpounds of formula FI wherein T is -O4 SOerr]CF err]
with a sodiumor poftassiumhalide, in an appropriate inert solvent such as$
THF, f ol ane, DMBO ®DVF or acetonitrite, at a t enper ature from about
60[err|C to abeu$c 30 | 180[err] C Coppe wherein T is
-Csderr]CF[err] c
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compounds of fornula IV with Tf[err]Oin the presence of a base such as
triethylanj, P sas@yridine, in an appropriate inert solvent sPEHIBA/0§932

nmet hyl ene chl’ori de, di oxane, WO 98/ 08847

PCT/ 1 B97/ 00922 -33- ether or toluene, at an tenperature from about O[err]C
to about 50[err]C, preferably from about O[errC to about room tenperature.
Al ternatively, conpounds of fornula II WPerein T is chloro, brono or iodo
may be prepared by reacting conmpounds of fornmula Vwith a (Cerr](err],
alkyl)-nirite and Cu(l)T[err] 5 (wherein g is chloro, brono or i'odo) in an
appropriate inert solvent such as ac 1 e, acetone, nethylene

chl oride, THF, dioxane, benzene, toluene, dichloroethane, DV, DMSO or
N-net hyl pyrrolidinone (NWP) at a tenperature from about roomtenperature to
about 150[err]C, pref@Hably from about 40[err]C to about 1&¥gerr]C.
Conmpounds of the formjla IV may be prepared reacting thg appropriate 10
conpounds of fornul sodlunlnltrl
as sulfwic acid, etlc aC|g or <phoespori
sol vent, " pref erabl tgnitrite (CH e or acejs nds of
formula 111 wheréfn S cylano can bF pardgd by re t|ng
correspondi ng conpounds of R%ornul a | ['2wher ei g1 i S chloro, brom)R
with 15 potassium cyani de, copper cyani de, di um cyani de or a
di(Jerr]-Cerr]al kyl)al um num cyani de in an appropriate inert solvent such
as di net hyl sul f oxi de, DVMF, toluene or xylene, at tenperature from about
roomtenperature to about 180[err]C, preferably from about 60[wyg]C to
about 160[err]C, mnthlgr wi t hout Pd(I kYOAc or Pd(O (PPh[err])[err].
Compounds of fornula I'I'l “wher ei n Wi s (CEIR, 0¥code@OFC freat dya dpr epar ed by 20
reacting conpounds in fornula 11 mhereLunﬁ}xs brono or iodo with an
organol i t hium reagent such as t-BULi, S BULI, n-BuU in an appropriate
inert solvent such as THF,

wtt or{with ut ,&n organi c

or iodo
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di oxane, ether, benzene or nethylene chloride, at tenperature from about
-120[ err] C woo sdrsagsy room tenperature, preferably from about -110[err]C to
about -60[err] C, followed by quenching with an appropriate ebegiE®piihe
such as DMF or CJerr] (gas or dry ice), to 25 give conmpounds of fornula
11l wherein Wis -CHO and -COOH, respectively. It is understood that the
general organic chem stry know edge can.%g_applied to change the steps of
the reaction sequences described herein depending on the feasibility of the
react-i on. For exanple, a protecting group nay be used at any stage of the
vari ous syntheses described above at_g%%%@#%% is workable, or an ester
group 30 nay be reduced to the corre Cerr],-(Jerr] alkyl group at
any conveni ent stage. Conpounds of formulas |I - XVIII, wherein Rerr] is
chloro, bromo, COO(([err],-Cerr] alkyl) or -COOH, can be converted to the
correspondi ng conpoundsBwherein Rl err] iS'(C[err]-C[err]E?Ikyl),
-Q(derr]-Cerr] alkyl)j fluoro, -S(Cerr]-Cferr] alkyl) jat any conveni ent
stage, a8 appropriate, t heNH, WO 98/ 08847 T
PCT/ 1 B97/ 00922 - 34- Hynt S reﬁerred to above using -
the literature. Conpgunds ¢f fornula | —>M4d, whereifn R e
-O(C[err]-C[errJesaI ) :S(Cerr]-Cerr] alkyl) canp be p
reacting the coRi€sponthihg cONpRds wherein Rl ergd A5 | -
iodo, with a nmeophile such as a (Jerr]-Clerr] al kanol orNa C[er{]-C[err]

al kanethiol, in the presence of an 5 organic or inorganic basels Suitable
bases fég such a reaction include sodi umand sodi um hydri de. Cgﬂpounds of
formulas | - XVIII wherein Rerr] is fluoro can be prepared by reacting the

correspondi ng conpounds %herein Rlerr] is chloro with tetrabutyl anmoni um
fluoride in a suitable iflert solvent such as DVSO, nethyl &nd chl ori de, or
tetrahydrofuran. Tetrahydrofuran is preferred. 10 Reduction of an
ester or carboxylic acid wusing |lithium alum numtetrahydride/alum num
trichloride (LiAHerr]/AlC [err]) in§ﬁﬁﬁaﬂ§§opriate inert solvent such as

8
15 | B
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THF, et her, or diox at tenperature from about~100[Lerr] . C to abo room-
terrperature w | | a%%)&me correspondi ng conpound wher el Rl-er.r]”, L
CH err]. Conversion of conpounds wherein Bis -COOH to the correspond'l ng
compounds wherein Bis -C(C[err]-Clerr] alkyl) 15 may be acconplished
usi ng standard al kyl ati on nmet hods well known in art. Reduction of conpounds
wherein Bis -COCerr]-Cerr] alkyl) using standard net hods wel | kné\m‘agg,,oogz
the art will- afford the corresponding corrpounds wherein R3 is one of 2
various (Clerr]-Clerr] alkyl) derivatives. 8 {Inds of the formula IV-a
wherein Ais CRlerr] and G J, and K are carbon 20 may be prepared by

heating conpounds of fornula VI-a with an agpsonriate conmpound of the

formula Rerr]C(OCRerr]COOCerr]-Cerr] a E Zinder acid or Lewis acid
conditions with or without a sglvent, as shown in Scheme 1. Exanples of

such reaction conditions are: p) heatlng in polyphosphorlc acid; b) heating

in toluene, b®&nzene or xyl epe-n t #)resence of acid catal yst (_such as

p- TsOH, sulfuric acid or H sing a Dean-Stark 25 tradb; or c) heating

in an appropriate solvent _d gs dichl or oet hane, diphenyl gther (Ph[err]O

or Dowm herm A in the prieSency éwi s acrd such as S [
ZnCl[err]/HC or AlCl[err]. Conpo fids of formula VI-a be [prepared using
nmet hods described in the scientifpe literature. (Se@3 . tal.;
111, p167-172(1981); Chem Pharm Bull.; 30 24, 3001-3010M19 g*f Og.

Chem, 38,1%777- 1780 (1973); Chem Abstr. 68, 68982f (1968); A ;t :

Chem ; , 563-572(1969); J. Chem Soc. Perkin Trans.2, pl954, p1957
(1972); J. Heterocycl. Chem; FR 19, 443-445(1982); J. Heterocycl. Chem,
22, WD 98/ 08847 X1

PCT/ | B97/ 00922 - 35- 1496- 158 (1985); Tetrahedron, 47, 4639-4644 (1991); J.
Het erocycl. Chem, 28, 2053%® 55),( £991); J. Heterocycl, C):‘hIeIn; , 29, 251-153

(1992).
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Conpounds of fornula V-a and 1V-[err], wherein Ris (err]-Cerr]al kyl can
be prepar edvbwshssayi ng conpounds of forrmula VI wherein Wis -CN and ’
-CoOO(Cferr]-Clerr] alkyl), 5 respectively, with an appropri CaaBr00922
Rlerr]C(OCHerr]COXCerr]-Cerr] alkyl) in the presence of a Lews acid
such as SnCl[err], AlCI[err], TiC[err] or ZnCl[err], in a inert solvent
such as dichl oroet hane, at about the refpgix tenperature, as shown in Schene
2. Base hydrolysis of a conmpound of the formula V-a or IV-a[err] with

sodi um hydroxide in Herr]Q (Cerr]-Cerr] alcohol) at reflux, or with
l'ithium hydroxide in water/ THF or watSCHEME@®@ne at tenperature from about
room 10 tenperature to about the reflux tenperature, followed by

decar boxyl ation by heating in a oil bath at a tenperature from about
140-180[err]C wi |l give a conmpound of fornula V-b or |IV-b, respectively.
Compounds of the fornulas V-a and |V-a[err] nmay be converted into conpounds
of the fornula 11-a? and conpounds of sthe fornulas V-b ang I'V-b may be
convert&d into co ngeseof the fornulla |hgb by the proceflures described
above. The 15 conver§ion of —canpoulids™pf the fornula 1 Nty those of
the formula Il 4 ugcconpl i }b to those
descri bed above for converting conpouhds RY
-coo(Cerr]-Cerr] alkyl) into those wher®in Rerr] is CJerrgsClerr] alkyl.
Compounds of fornula VI may be prepared using nmethods described in the
literature. (See LiebigsAnn Chem, 1534-1546,1979; Gazz. Chim Ital.,

97; 25-¢@, 1987; 2Q, Gazz. Chim Ital., 120, 725-730, 1990; Eur. J. Med.
Chem im Ther Hal 26, 1434158, 1991; FY! Heterocycl. Omer, Fr. 19, 443-445,
1982; J. Heterocycl. Chem, 22, 1496-1502, 1985; J. Heterocycl. Chem, 31,

305-312, 1994; J. Heterocycl. Chem, 24, 243-24% 1987; J. Og. Chem 57,
3713-3716, 1992; Liepigs Ann Chem, 1702-1710,71984; Che Pharm Bul | .,

34, 701-702, 1986; armazi e, 48, 849-853, 93; Bull. c. Chim Belg., 25
103, 181-184, 1994; @and Indian. J. Chem ct. B, 33, 43p6-440, 1994).

Compounds of fornula IV-c wherein Ais Nand G J, and are carbon may bé
prepar¥d, as shown® n Schene 3, by raacting conpounds of forrmula VI with
(Rerr]COJferr] O, MR ern,COOH or R err ,-Clerr] alky})[eLr], In acetic

acid or an approe i nert_Q[ gani vént such as t N di oxane,
acetonitrile, gethyreqe Bhloride ol chllorogorm ar a 30 tpnperefture from
fl ux

B
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tenperature, foll owed by heating in 85% phosphoric acid or an agueous aci d
such as acet VXO 2848847 hydrochloric acid or sulfuric acid, pref eggg}lésyl n

50- 85% phosphoric acid. Conpounds of formula V-b nay be prepared, %3N
in Schene 3, by heating the WD 98/ 08847

PCT/ 1B97/ 00922 -36- correspondi ng corrpou%g of formula VI with excess of
the appropriate conpound of the fornula rr] CONH err] . Conpounds of
formula I'V-d may be prepared, as shown in Scheme 4, by reacting conpounds
of formula I X with an appropriate reaggghfﬁ\ing the formula 5
Rlerr]C(OCHRerr]COO(C[err]-CA[err] al 2 an Rl err] COOH sol vent at
tenperature fromabout 60[err]C to about 180[err]C, preferably at about the
reflux tenperature. Conpounds of forrmula I-N may be prepared, as shown in
Scheme 5, by reactjng the correspondi H'(jé conpounds of forfmula X with a
(derr]-derr] al éﬂ%g’o{rite, RPBGR_orAwi t out CuRgbgrr] JCuCllerr], or
Cull[err],gIn an appr pr)zat.e_i_nert SPTvert such as ace Iw=F®, 10 acetone,
met hyl ene chlorigde, - orof orm F;N.L)Tr{ ol uene, pieferlably acetonitrile
at a tenperature Trom gpbout 25[err]C To abput 150[ &T] 8~ preferably from
about 60[err]C to 100[&érr] C. Conpounds of Rformula I-L and | -R¥ may be
prepared, as shown in Schene 6, by rggcti ng conpounds of forrmula X1 wherein
Xis Sor Owith a conpound of the f rful a R[ err] CHO or
RlerrjcH Od err]-Cef¥] alkyl)[ery] &ft-8nakbild cat al ystd,sueah ,as p; TSCH,
HCl, HBr, 15 Herr]SJerr], orAC, in toluene, xylene or benzene,
preferaBBOy tol uene, with fromOne to tentequi val ents of watjer, at
tenperature from abqut 70[err]C to about M&£0[err] C, using Dean-Stark trap

or in the presence dpous s@desdn S IfatDe. Compounds df fornula I-K
and |1-U may be preparjed b r\ezacti ng t Rg¥co s‘gondi ng geonpgaunds, of fornul a
X with triphosgena } hosgened tively, os\e such as
triethylamne or pyridine if an appf pri&’fe pert sol\éaen £
R5
15
1-¢
V-e Il-e
OH T
20 RY
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such as nethyl ene chloride, THF, dioxane, ether, benzene or chloroform
preferably _nethyl ene chloride or dry THF, at tenperature from about JQerr]C
to about 2¥YQP¥8847 Conpounds of formula 1-V, 1-W and |-X neCHEBI0EREr ed,
as llustrated in Scheme 7, starting from conpounds of fornmula Xl I.
Compounds of fornula XiI1 may 25 be prepared by reacting the correspondi ng
conpounds of fornmula XII wth hydroxyl ajgghe in acidic e.g. in _
trifluoroacetic acid) or basic (e.g. in NaAc or NaOH and hydroxyl am ne
hydrochloride in a CJerr]-Clerr] al cohol/water mxture) conditions at

temperatures fr @Bpeuias sl il lofml@ PRAeid BICINE'R? o -RIMEHRL gﬁ?;g%%“t
the reflux tenperature. Conpounds of fornula XI'V can be prepare

heati ng thererred by reaqling & epmprasng i thsstosnuled| winerainX is ichlano aretrioc or iodo
anhydri de, (ki td | Lt I oyt | vent
SUch as. acaihd SHRERERE ind RNRIL P, I 4id bfusehid ol thety with difinoe 34
appr opr i at @rganiometalic sogpokind sueh e Guil SnwiereiorX fsyetilaion bront wp tdug or ah
Formul gl - Yoid Jlc0 s p2fsBRY (R TEGH 6 dnbihel Sebrctly 'hfuer8d 'sHeR3H S &n

PCT/ | B97/ OegadivaleBt agerit Knowmtothos$e/obskil imthae dirta eSultabbnsalverts for dhis eedctipnch as

DMF, DNMSO, . | ) rature m about 80[err]C
Lo about 145105 PHSCE 6, Aol BEife 3ha et R RRLS o1 BHTRT Be tised ds"

i |1 ust r at etbotmth8akagentdanditie bashlther bisessach es potedisiugn cosgiumdtarisdnater mul a
XVIl. This re tion can . be.5 er f.or si,ng,standard, net hods kno in
literatur eaftﬂgH}%am'Rﬁ' AeIRgsiim HFF?@" n@‘ﬁpﬁ‘t%“%‘ﬁéﬁf‘ 5°§P8hf3¥gf§f? a}‘rggﬁ’ods

i ncl udetohy deagedatwieen BT Isrardeledtianwithdrawimg groupeedh &s TDO(C, S @Kyh iGN, may
occur upon . reduction oraEe,atl ng .in.an appropri ate sol vent such as a

O er 1] - O e Teactiom generaliiif SATEAIGLL &t 3 IAmpATature paiweRR RROYABMARMBETANY €or
acetic aci ndTASoRONEIE*S] Whed mqu@mte&rémrmuam)% aralip, e Teadtion

formula XVII can be 10 acconpli shed usbi n(tzj ma&hods anal ogous to those
descri bed i¢ypperaiuye qaﬁegqggm(ﬁg,rgrpg?ntrom about 50°C to about 270°C and the pressure

can generally range from about 4 psi to about 300 psi. A pressure reactor may be

15 used.

Alternatively, the compoundé of formula | may be prepared by reacting a
compound of the formula li wherein T is bromo or iodo with 1 equivalent or an excess
of BH and a base such as sodium or potassium carbonate or a sodium or potassium
(C,-C, alkoxide), in the presence of a palladium (ll) or a palladium (0) catalyst such as

20 Pd(OAc), or Pd(PPh,),, together with a racemic or chiral phosphino agent such as
2,2-bis{diphenylphosphino)-1,1-binaphthyl (BINAF). Alternativsly, premadé
Pd(ll}{BINAP) may be used in an appropriate inert (i.e., inert with respect to the reaction
at hand) solvent such as toluene, xylene, dioxane or sulfolane, at a temperature from
about room temperature to about 180°C, preferably at about reflux temperature.

25 Compounds of the formula | wherein B is -OCR'R’R"’, -SCR'R’R", or
-NHCR'R?R"! may be prepared by reacting compounds in the formula Il wherein T is
chioro, bromo or icdo with a compound of the formula BH in the presence of a base
which is capable of deprotonation of BH (e.g., sodium or potassium hydride, or an
organometallic base such as sodium diisopropylamide, sodium bis(trimethyisilyl)amide,

30 lithium diisopropylamide, lithium bis(trimethylsilyl)amide, a sodium C,-C; alkoxide or
n-butyllithium), in an inert organic solvent such as tetrahydrofuran, acetonitrile,
dimethylsulfoxide, acetone, a C,-C, alcohol, chioroform, benzene, xylene, toluene, N,N-

dimethylformamide (DMF), methylene chioride, 1-methyi-2-pyrrolidinone or a mixture of



of- conpounds of fornmula V wherein Wis cyano into conpounds of formula |
wherein B | w@eggyp having a carbon atomdirectly attached t @chfiBoRdeyL! i C
ring. The best nethod for conversion of a cyano group to a -COOH group 1Is
acid hydrolysis, for exanple, heating the cyano conpound in 50-85%
phosphoric acid or 50-90% acetic 15 acid, preferably phosphoric acid. The
best nethod for converting a cyano group‘:?nto a -COdderr]-Cerr] alkyl) is
reacting the cyano conpound with a Gignard reagent at a tenperature from
about- O[err]C to about 25[err]C in ether, THF or_di oxane. The best et hod

for conver t itHg o4 maramh thi ahayeiselvents (oMY ARd THR, o 3 temparsturs from sbout
hydri de redypld @hg Mbﬁ'd’ﬁ"fdcbfé;@rﬁﬁl Y gbgﬁrsoa,tcﬁ, qiggogr e from about

-78[err] C to about 25[err era from about -7 [err] C to about

-40[err] C. Oorrpo@kfspgﬂndmef thelftpm‘nl&a kwhete&beee -GR'A3BH e CO=CRARYRNg

Coarum pot AR phHB LR HTIOR, BRLR ShE TCRUR? mil i prafared W bpodhas

i nert solévemdf thaitcimaia Blokhereie, W liscyancs formylDpecarboXy, esrdesatibedhbélowIT HF, DVEO,

Lemperat ure 11 om ig5ipS SyBpRinat bBHhug T Kbisly & ip s B pladipus oot ©

conpounds ofcohtaiming &é(gtduprm’ymtm iper salvent suchsashT i, glyrge cathproomdiexarfe, Wil

or 2 ) Sd SRR o USURIZE byl R R P BPST

fol | onwed by uqmembbugdsrvot iarmolae Iwhetrain [Bs ICOR Ueth & Grighard u]e@gﬁn dontaning R',

gonpoun IS%OfLIS{{%r ggslro? I I I H}?%%?F&?%SPO;@VO@;@;' %ﬂ)'%)& be reB.lar ed
y reactihg 0 qgi?ﬂg

chlori de, f@ohﬁp&ﬂﬁdb)bﬂf&dhmi ! Wr%@kl-w‘ﬂmmngfcohﬁﬁdmha ofkefniulaMit h a
base (such as orgapal it hi é |ithiumdiisopropylam de or BuL|)
ol I ovied by WRAERIBN it T Wi & eighad TeRgent GHRAINIEE the BEONP R ngnogiheresh

PCT/ 1 B97/ 009@R/enB8uch as those referred to above, will yield the corresponding compounds of
formula | wherein B is -CHR?OH.

15 Compounds of formula | wherein B is -CR'R’R"' or -C(C=CR?R'")R' may be
prepared by conventional methods. Thus, reaction of a compound of the formula |
wherein B is -CR''/R*OH, (wherein R and R* are defined as R' and R?, respectively,
except that R may not be R' and RY may not be R?, with an acid such as

P

concentrated sulfuric acid in acetic acid, or a Burgess inner salt such as
20 (carboxysulfamoyltriethylammonium hydroxide methyl ester, will yield a compound of
the formula | whersin B is -C(=CR?R'")R'. Hydrogenation of a compound of formula |
wherein B is -C(=CR?R'"")R’ using palladium on carbon (Pd/C) or a platinum dioxide
catalyst in a (C,-C,)alkanol solvent will yield a compound of the formula | wherein B is
-CHR'R’. Reaction of a compound of the formula | wherein B is -CR'R’0OH with
25 diethylaminosuilfur trifluoride or triphenylphosphine/carbon tetrachloride in an inert
solvent such as carbon tetrachloride will afford a compound of the formula | wherein

B is -CR'R?F or -CR'R*Cl, respectively.
Reduction of a compound of formula | wherein B is -COR? with sodium
borohydride, in an inert solvent such as a (C,-C,)alkanol, wiil yield a compound of the
30 formula | wherein B is -CHR?OH., Alkylation of a compound of the formula | wherein B
is -CHR2OH with an alkyl halide (such as alky! iodide) in the presence of a base such
as sodium hydride (NaH) at room temperature, in an inert solvent such as toluene, THF,



dioxide) will yield the correspondi ng conpounds of fornula Xl X-b wherein .
Rlerr] is -COOH Conmpounds of fornmula Xl X-c wherein Rerr] is -C(OH R err]
may be pr PQIBEBYA a sinilar fashion by quenching the approRCaTaBe7/@2pound
of formula XI X-a with an electrophile of the formula Cerr]-Cerr]

al kyl - CHO. Conmpounds of fornula XVII can be 5 prepared by reacting
conpounds of formula XIX-c with PCC (pgé\edl ni um chl or ochromat €) usi ng
standard PCC oxi dati on net hods that aré known in the art. Conpounds of
formula 11-d, Il-e and 1l -f, wherein T Is chloro, bronmo or iodo and D, E,

err and err as _defined to those, i r
Y epat ed - GoHne - ethe: L@%‘eqb Sajerneing SuBs gk ene Sritiie L whatn Bied | n
Scheme 2. -8HRPOMAfively, 10 Conpounds of formula |l-d to 11-f may be -
repared usin rocedures, ana) ogous, to those d |nthe literature
(pSeg Phar m %u pmpgungs gf g'!?ﬂ"“.%ﬁ@?’ WREIY éﬁs Cﬁ%{ﬁ‘aﬁﬁg‘ mgy Respiepareskby .
Het er ocycl corﬂéﬂﬂ&nal %etﬁé& ﬁ?&m asldlctive @fination bmhe%rﬂespoﬁéin%h %o&ﬁgé
1975; J. Heterooycl 971; Justus bi gs

35-44, Go7f thvéemﬂedmrmf& is - Q@Iﬁj’ witisen apREpRriatenamingsand redpsm agmss )
15 g\ a&s&a.amgah‘f& SRydriRleCfo LR s&; ?\Bgnciep bFithRinf &0mium
man treatin

prepared in a conventi ner by i on"or suspension of

t he cor r estetrablydrigde) incen BBB@P%F%H"%QO‘MQ@MWQIase&]ﬁrﬁalaﬂﬂmobbr acetic acid.
phar maceuti cal | g ﬁ?ﬁﬂh%‘i’wmgﬁbﬁds iA5PAINA | %aeifﬂﬁ?gbgftlhﬁnﬁc?ﬁpounds in

crystalllzatlon te ues ¢ be enpl oyed to Iso
|11 ustrat i fesmula bwhem e tach%)PémnabetapeomPMtedcqsmjstandad malthqucwell

tartar :
B e e i e
suf f oni ¢ aBedictionci camposnts ot he fbunule ! Vﬂmmer&lss-m(?o)ﬁ’mmth greducing agent
t ol uenesul I
o et 38} f At S B8 i AT NS Bhod QSRR Lol
as the acteompoundsocftie fofmulail svhierair B BG@HE’SI]‘!) M&qyat[b& ofbmraplmrrdssd»fethed '
alone or ipn. c C I n
ei ther si n‘rl 8@3 vlr’}?.ﬁtr%'ﬁrpq - QE@Q%\QQ%E %f‘é’%‘ﬁ?’ﬁ%ﬁgﬁ‘?‘qﬁd&gﬁ‘b PE‘*%"RE‘P ude
i nert $s8l Idf abhsestch as sédlbllnewdndeﬁrean ﬁmmwmeuaﬂhﬂUHGnBMR)ml ldene.ay. |
sesane oi I anut 93(5?}; nd vaHr'1 1? a gani c soclf vent s. 8 Qau‘_l ceutll (ial
conposi ti o JPHQH qrg Wil g qrd & correspon ing compounds 'of the formula
wherein B is -CHR?SR'.
Compounds in formuia il may be prepared from compounds of the formula IV
or V as described below.
20 Compounds of formula Il wherein T is chloro, bromo or iodo can be prepared
by reacting compounds of the formula IV with from one equivalent to an excess of POT,
(wherein T is chioro, bromo or iodo) in the presence or absence of a di(C;-C,
alkyl)aniline, preferably diethylaniline, with or without a solvent {such as dichloroethane,
DMF, dimethylsulfoxide (DMSO) or acetamide), at a temperature from about room
25 temperature to about 180°C, preferably from about 100°C to about 150°C.
Alternatively, compounds of formula I} wherein T is chioro, bromo or iodo can be
prepared by reacting the comesponding compounds of formula It wherein T is -O-
S0O,CF, with a sodium or potassium halide, in an appropriate inert solvent such as THF,
sulfolane, DMSO, DMF or acetonitrile, at a temperature from about 60°C to about
30 180°C. Compounds of formula il wherein T is -OSO,CF, can be prepared by reacting
compounds of formula IV with T1,0 in the presence of a base such as triethylamine or
pyridine, in an appropriate Inert solvent such as THF, methytene chioride, dioxane,



novel compounds of fornula | and pharmaceutically acceptable carriers can

t hen be 30 woeesdi8B47 admi nistered In a variety of dosage for nsPETMIED726922
tablets, oil gel, powders, |ozenges, syrups, injectable solutions and the

| i ke. These pharmaceutical conpositions can, if desired, contain additional
I ngredi ents such as flavorings, binders, excipients and the |ike. Thus, for
pur poses of oral adm nistration, tablets*ﬁbntalnlng vari ous excipients

WD 98/ 08847 PCT/ 1 B97/ 00922
-39- such as sodlun1C|trate cal cium carbonate and cal ci um hoighate may be

enpl oyed al GRRFRIRUFEP a1 taraperatue Rmsakent P Ls to, aeutB0°Ce tRipterably froeke,

al gi ni c aci Qb%ﬂﬂoﬁsrté%BuP%m fompdratupat es, together wi th binding agents
such as polyvinyl pyrrolidone, sucrose, gelatin and acacia. Additionally,

| ubri cating agent welascqrawwsd&nﬁfemﬁ Hiwhersin Tsig ¢hlene.| trampl ordade may and
talc are of I c

i1 ar type P aptly Bicthd tohiouids BHANRRRY wiurg1C.iCr RARAKH 4R Y,

gel atin &aps(whe@m ‘Pﬁeqmrpelzrom @rrw@n)snamappmpsiatennerma@mra@udsesgcetnni:rﬂe.

sugar and hig RahEN 0.
suspensi ons orQ e fXI r are e5| 1’234’?’/?){‘ or§1 69@9)6%148 phgﬁhﬁﬁ ﬁ“ Hlel‘zeéeor{‘f‘l'al
act i ve i ngr @\a0tor Nmethyipymalidibene (NMP)atca teﬁ'\pemtutefrmn Bbout revartemperajurer
flavoring agents [ r_or d H desi.red, emul sifying or
suspendi ng gﬁ@h?gt f@é’gfetpﬂgf‘%ﬁﬁ”aﬁb&éﬁ@ égﬂﬁbggt @og et hanol , propyl ene
gl ycol, glycerin Cordpaurdsi ﬁaﬁuedosnﬁlhelvemay bleogreparedtycrenctingl Ilfhél approptiatn,
solutio contai nij act.i 0 Qf . t vention or
phar macgﬁ i @m%pugggeogr}awtgasawtg{%éf frifrite @géﬁgg B8 “so?‘fid sygh as
aqueous pr oylferte agidy cietic cicid mrspmédoﬁcaabmowahw witheut amor§aniengdhvamd.
Such aqueous sol utions ?Rﬂé‘ '{?d ml t ab buffered if necessary and the
i quid di | udeteranlyip aofpuitptey( r‘ﬂ'@ 9NR- sufficient saline or glucose.
These particul ar GSHEOUSdsSHIfoimuE 8l WhéreROWas b?drld’cﬁﬂbé piepardd By #e%&!ir@/ﬁﬁpus
i ntranuscul ar, subcgjt aneous and intraperj toneal.
cotresponding compounds of formula Il wherein T is chloro, bromo or iodo with
15 potassium cyanide, copper cyanide, sodium cyanide or a di(C,-C,alkyl)aluminum
cyanide in an appropriate inert solvent such as dimethylsulfoxide, DMF, toluene or
xylene, at temperature from about room temperature to about 180°C, preferably from
about 60°C to about 150°C, with or without Pd{l}OAc or Pd(0)}{PPh,),.

Compounds of formula (il wherein W is -CHO or -COOH may be prepared by

20 reacting compounds in formuia Il wherein T is bromo or iodo with an organolithium
reagent such as t-Buli, s-Bull, or n-Buli in  an appropriate inert solvent such as THF,
dioxane, ether, benzene or methylene chioride, at temperature from about -120°C to
about room temperature, preferably from about -110°C to about -60°C, followed by
quenching with an appropriate electrophile such as DMF or CO, (gas or dry ice), to

25 give compounds of formula lii wherein W is -~CHO and -COOH, respectively.

It is understood that the general organic chemistry knowledge can be applied
to change the steps of the reaction sequences described herein depending on the
feasibility of the reaction. For example, a protecting group may be used at any stage
of the various syntheses described above at which it is workable, or an ester group

30 may be reduced to the corresponding C,-C, alkyl group at any convenient stage.
Compounds of formulas | - XVHiI, wherein R? is chloro, bromo, -COO(C,-C, alkyl) or
-COOH, can be converted to the corresponding compounds wherein R* is (C,-C, alkyi),
-O(C,-C, alkyl}, fluoro, -S(C,-C, alkyl) at any convenient stage, as appropriate, in the



adm nistration. The sterile aqueous nedia enployed are all readily .
available,§ﬁ§ §tandard t echni ques known to those skilled_in the art. The
ef fective 5&8@? for the active conpounds of this inventio QMWWWQ%ﬁ%nd on
the intended route of adm nistration and factors such as the age and wei ght
of the patient, as generally known to a physician. The dosages will also
depend on the particular illness to be gieated. For instance, the daily
dosage for stress-induced 25 illnesses, inflamatory disorders, Al zheiners
di sease, gastro-intestinal diseases, anorexia nervosa, henorrhagic stress

and drug a ' s ol s ut
0.1 to aboﬁﬂ“‘ﬁ%*ﬁg*g‘ﬁ"“%wdﬁmmé? Lot AT désorioRE ARG ot A Eori iR of.

that may btormyied! t %Vlﬁewgem 50 (ORC kg e XE:-fre elkyl)igpnove prepacest bye 30
Gescri bed (eclite B E%ﬁ%?“??@@{%%@%@&“ﬁ@%ﬁ?’%ﬁ@%Bﬁ‘ﬁ%@’?"f‘%’? A Ta5 ©
(1985) . The«bYeephilegsucht 4s/2tC 6. plkanobapeu@dS, alkanathid oinntileapresemoepokased as
L bpASbgR, B2l bhEP LAy Gy DO HIRLA nilod Bl S
PCT/ | B97/ 08&diam-hidride.oCdmporniisie! folraulariF- ¥Vitidiregeip Rl iefuoro chn betpreppred
(1007) 746y ( 198Gl 3. boHinepBhMT, borfpButtis Cluhfh | Fic B otk Mg
fol I owi ng tetmbptykenmoniumi filoride innecsuitabledinett soiveat sucihas DMSQ, nuethylena i s
are uncor r ERPOYb. i BREeltirel Tty Eorire BRI cpect o (LerrH NVR) and
d er r] 1ouc! eaRedugtiont | of r asorestere opeartsoxyiid cacil I\Ma)g mﬁmumeamum;ﬁor
' part s plTeRFITSRCRSI TRORAe A A B arEaR AR e q RS IoRBE  poak
shapes ar eTHENeheE or dioxane, at temperature from about 100°C to about room temperature,
will afford the corresponding compound wherein R? is CH,. Conversion of compounds
wherein B is -COOH to the corresponding compounds wherein B is -CO(C,-C, alkyl)
15 may be accomplished using standard alkylation methods well known in art. Reduction
of compounds wherein B is -CO(C,-C, alkyl} using standard methods well known in
the art will afford the corresponding compounds wherein R® is one of various (C,-C,
alkyl) derivatives. |
Compounds of the formula IV-a wherein A is CR’ and G, J, and K are carbon
20 may be prepared by heating compounds of formula Vi-a with an appropriate compound
of the formula R*C{O)CR’COOQ(C,-C, alkyl) under acid or Lewis acid conditions with or
without a solvent, as shown in Scheme 1. Examples of such reaction conditions are:
a) heating in polyphosphoric acid; b) heating in toluene, benzene or xylene in the
presence of acid catalyst (such as p-TsOH, sulfuric acid or HCl(g)) using a Dean-Stark
25 trap; or ¢) heating in an appropriate solvent such as dichloroethane, diphenylether
(Ph,0) or Dowtherm A in the presence of a Lewis acid such as SnCl,, ZnCl,/HCl or
AICl,.
Compounds of formula VI-a may be prepared using methods described in the
scientific literature. (See Gazz. Chim. ltal.; 111, p167-172(1981); Chem. Pharm. Bull.;
30 24, 3001-3010 (1976); J. Org. Chem., 38, 1777-1780 (1973); Chem. Abstr. 68, 68982f
(1968); Aust. J. Chem.; 22, 563-572(1969); J. Chem. Soc. Perkin Trans.2, p1954, p1957
(1972); J. Heterocycl. Chem.; FR, 19, 443-445(1982); J. Heterocycl. Chem., 22,




as. follows: s, singlet; d, doublet; t, triplet; g, quartet; m nultiplet;
b, broad. &Qoo9swsssr The followi ng abbreviations are used i n tlReE/BSHHRLES:
Ph=phenyl ; Pr=isopropyl. EXAMPLE 1 7-(1 - Ethyl-propoxy)

nmet hyl - 3- (2. 4. 6-trimethyl -phenyl)-pyrazolo [I .5-a]pyrimdine A solution of
3-pentanol (140 nmg, 1.5 mmol) in 1 m of dry THF was treated wwth 15 60%
sodi um hydride in oil (28 ny, 0.7 mmol) -¥hd stirred at roomtenperature for
10 m n. Asol ution of

7- chl.or o- 5- et hyl - 3- (2, 4, 6- trlrrethyl phenyl razolol[1,5-al pyrimdine (75
6 6 608 1156l; Fskihgarrs: 47 ABGA6H4 HABS el shiotarociiely Giem 1128, vis

heat ed at h d with t d

extract od vEREFZEETeR) liGerolE. m"‘t“"-{-%- P%i‘é?yﬁ?&asﬁ“ed with brine,

dried and concenCompodndSJotjDﬂBulaO/-atahd I\¥saly svherain &ris &,-C,alkyl carcbel peepared
ified t I h t hy: [ '

Bhel or of or nThARaH sofihetfite F LERyR"VE TP 0 ;oY 2, 0GB sl

[err]H NOR c(eﬁﬁﬁtsaay] with &n agprap@até R°C(9)CHECOT(E,-ChilkylBin®3d predéfice ot alewisl H) |

2, 53(s, 3H) . o 24 38LR a8 Shb,, A3 T 2ndr, 1R (hdl sovdndstich as i niBRDthare, o & 2

25
[ 2.h5|- Di net t‘gt?o@tf(&raﬂuﬁmﬂemuiw las shownlin Spherag @) @Eake hydrofysts dﬂahdmﬂo&ﬂd (1-
et - pro €

ot Sl or b 7% the Adrmige Vot o5 N B sl el In u6/IG s aoshal 21 el BF gi ne
(60 ng, O. mmwnwrbxuenm%wrw Sivater/didxaie atitémpefitureffrdth BBbGBYORN I O-

| i di none was heated at 125 Coil bath for 15 hrs. The m xture was
quenchelP wi temRREAtdie t3@boyl demparafirefollowgd bydeqaspexyiation byheating i ayer
was dried a@du sew&rattéaqg:efit@aqlrowawéquowsbeg@hu §ivk b RnEJund Bt fothula V-b

chr omat ograpdﬁ usi ng 20% et h acetate ILn hexane as eluent to give 35 ng of

e T PO N i reshastively, SEoRPURHS o the AR YR 0aioa] BAY b RoRyaned Ingh.
98/ 08847  compounds of the formula ll-a, and compounds of the formulas V8 drlcPV % RYdre

converted into compounds of the formula lI-b by the procedures described above. The
15 conversion of compounds of the formula ll-a into those of the formula li-c can be
accomplished using procedures analogous to those described above for converting
compounds wherein R® is -COO(C,-C, alkyl) into those wherein R® is C,-C, alkyl.
Compounds of formula VI may be prepared using methods described in the
literature. (See Liebigs Ann Chem., 1534-1546, 1979; Gazz, Chim. ltal., 87, 25-33, 1967;
20 Gazz. Chim. ital,, 120, 725-730, 1890; Eur. J. Med. Chem. Chim. Ther., 26, 143-158,
1991; J. Heterocvel. Che., £r. 19, 443-445, 1982; J. Heterocycl. Chem., 22, 1496-1502,
1885; J. Heterocycl. Chem., 31, 305-312, 1994; J. Heterocvel. Chem., 24, 243-245,
1987; J. Org. Chem. §7, 3713-3716, 1992; Liebigs Ann Chem., 1702-1710, 1984; Chem.
Pharm. Bull., 34, 701-702, 1986; Pharmazie, 48, 849-853, 1993; Bull. Soc. Chim. Belg.,
25 103, 181-184, 1994, and [ndian. J. Chem. Sect. B, 33, 436-440, 1994).
Compounds of formula IV-c wherein Ais N and G, J, and K are carbon may be

prepared, as shown in Scheme 3, by reacting compounds of formula Vi with (R°C0),0,
R*COOH or R*CO(OC,-C, alkyl),, in acstic acid or an appropriate inert organic solvent
such as toluene, dioxane, acetonitrile, methylene chloride or chloroform, at a
30 temperature from about 25°C to about 150°C, preferably at about the reflux
temperature, followed by heating in 86% phosphoric acid or an aqueous acid such as
acetic acid, hydrochloric acid or sulturic acid, preferably in 60-85% phosphoric acid.
Compounds of formula V-b may be prepared, as shown in Scheme 3, by heating the



-41- 6.96(s, 2H), 6. OO(d,lH), 5.77(s,1H), 3.47 (m 1H), 2.43(s, 3H),
2.32(S,3H), . 2.2 2.05(S,6H), 1.5-1.9(m4H), 1.04(t, 6H§6’F m EXAI\/PLE.
3 (1 - Ethyiw W [5 met hyl - 3- (2. 4. 6-trinet hyl - phenyl - pyra 97/00922
[1,5-a]pyrimdin- 5 7-yl]-amne A mxture of

7-chl oro-5-nethyl -3-(2, 4,6-trinethyl -phenyl)-pyrazolo[1, 5-a] pyrimdine
(190 ng, 0.63 mmol) and 1-ethyl propylamge (4 n) in 1n of

N- net hyl pyrrol i di none was heated at 12[err] C oil bath for 15 hours. The

m xture was quenched with water and extracted with ethyl acetate. The

Sé?a’é‘hfuhﬁy&“ﬁ'*ﬁa?%éé SopipRtinds ot RGP BB 0Pl deeidbrald BifTBedie Pl o
el uent to ghedormpa MICOBAY of the title conmpound as a green solid. [err]H
D511 bl B e, o g 4, 5 2,
1E0ﬁ(|t 6H) rpactingXeafMpiEurids] &f formulza Ij(?vhth an appropriate reagent he\vmgI the formula

- Et

. 5- al>/pyr mp%qg)%a"&g%%kgﬂQ'?)P"é%&%g%ﬁ&eﬂ%%?%@gmﬁxﬂ on %‘j"r%c'q n 4
r7r1 ﬁ}‘ mg‘ﬁ“ﬂ?ﬁ”‘}%,ﬂ“‘;"ﬁw 4t tﬁﬂ}eﬂuﬁﬂ&nf»hﬁmm L 5. g
(580 o) at roorbREHBURGH gt rmr, LT ek B Erebred: BY dowmon SeEreE by |
over ni ght . réa&ing thwoeraspmwe@hpdums bt Mﬁ’hﬁh Yonih {C[-85 afkgi)Ntrié, vt

acetate. The or |c I ri.ed and concentrate and purified through

silica gel W '@g?'é%Hg iR BRGRPRIOPHRSR Jagrt saivent ?H“@fﬁ geatenirilgent

to gi vei$ headetdred Mﬁw&n&meaahm&aaﬁ tsudzené 8F tfo]dénb"\ﬁefam%&&téﬂu&nlé s{ r]
6.96(s, 2H), 5.95(s, 1 m_1H) 3H)

2.03(S, 6H), 'atemperatu qmghyut é‘épt bous ,pgeferab!yfromaboutsowto 100°
EXAMPLE 5

Compounds of formula I- h S
[ 2. 5- Di net hyI (o 6-trinethyl-p en I’yma?(azo‘frgﬁrid"s aT oy“r’rl‘ 'r'r‘1 d<|:hnem/e yl)-et
hyl - propyl yamqqgng compounds of formula whereln X is S or O with a compound of the

formula R*CHO or R*‘CH(OC,-C, alkyl), and an acid catalyst such as p-TsOH, HCI, HBr,
15 H,S0,, or HCI, in toluene, xylene or benzene, preferably toluene, with from one to ten
equivalents of water, at temperature from about 70°C to about 180°C, using a
Dean-Stark trap or in the presence of anhydrous sodium suifate.
Compounds of formula I-K and U may be prepared by reacting the
corresponding compounds of formula X! with triphosgene and thiophosgene,
20 respectively, and a base such as triethylamine or pyridine in an appropriate inert solvent
such as methylene chioride, THF, dioxane, ether, benzene or chioroform, preferably
methylene chloride or dry THF, at temperature from about 0°C to about 25°C.
Compounds of formula IV, |-W, and I-X may be prepared, as illustrated in
Scheme 7, starting from compounds of formula Xil. Compounds of formula Xlii may
25 be prepared by reacting the corresponding compounds of formula Xii with
hydroxylamine in acidic {e.g., in trifluoroacetic acid) or basic (e.g., in NaOAc or NaOH
and hydroxylamine hydrochloride in a C,-C, alcohol/water mixture) conditions at
temperatures from about 25°C to about 150°C, preferably at about the reflux
temperature. Compounds of formula XIV can be prepared by heating the
30 corresponding compounds of formula Xlii in acetic anhydride, trifluoroacetic anhydride
or T1,0, with or without a solvent such as acstic acid or methylene chloride, in the
presence of an appropriate amine base such as triethylamine or pyridine. Compounds
of formula I-V, I-W and |-X may be prepared by heating the corresponding compounds



A ‘'mxture of

7-chl oro-5-W 984888 (2, 4, 6-tri nmet hyl - phenyl) pyrazol o[ 1, 5-a] peTAs78Re
(200 ng, 0.66 nmml) and N-propylethytamine (2 n) in 1 nm of 30 \
N- et hyl pyrrol i di none was heated at 135[err]C oil bath for 4 hours. The

m xture was quenched with water and extrg\;t ed with ethyl acetate. The
organic layer was dried and concentrated“and purified through silica gel
col um chr omat ogr aphy usi ng hexane to 10% et hyl acetate in hexane as el uent

t ' 15 d,as, a clear 0

pCTT 1 8977 00U Iaaya XV ehd YR8 gl Mo 33En su8Riar cnry DMBL R, sypiano oy

5.80(S, 1 I—Dace%arﬁﬁecgtﬁ-t)emp’brﬂﬁ(dtbrﬁlébpugsagl? (digﬁl_cl)kﬁt 1@9&%&2@[0 2.21 (s, 3H),

2.03(s,6H), 1 .7 2 1,.29 , 0. t,

[ 6- ngrmH)S br onrobfeF éf ?’1”6’@# fﬁé’?’ﬁwbepéfsﬂyﬁﬂ g%”l“f*fat?daptf‘rq"@m 8[ky 6- b]

5 pyridin- rédubvhg(the%dsryésr{ﬁhemn' &orﬁﬁbm}fﬁs'r@f Forfrfulla! XAVIIN %lsb#gd!lbﬂ&'h iahte (119
115mm CuBr 2 919 nmol) In 16 m of acetonitrile was

ggae d N4 ( 1PRTRES ﬁswty Wch\}g\w ip litprature for reduction of a nitro group to
trinmethyl - pipBitine §isupdi Sh2mainbab §Achite 8y drSgdhalibn onZ&Q:tIHHW%)won |n%cet|c

resulting m xture was heated at 65[err]C for 1.5 hrs ture
cool ed to rafida Cyrizatian may %?H'QIRP’IC?dUFY@l’(Q@WTQM@MIWNGWINMSWE was

neut ral i zedyghh Id)-GNaIBBKSH, as&oﬁmné 351&6.% WHH rﬁ&hyibnéeﬁr‘oaas or Zéan@aaan' ¢

| ayer was washed with brine, dried and condentrated t
The oil resi due mcgmrw@ef @wm@dssq»frfwwlgxw iotsl tl,mae ohiomaladgﬂmﬁmbajm ng

[161b:1§>r<m?@§ hsﬁﬁ@f;@igﬁ n?éh@él &b &;{sﬁb}fﬁo%cﬁggﬁafiva for the conversion
,2,3)triaz mfo{ommmm]dpw ifermula Vywherein W és ¢yainodntopsdnpeundsef dermiba | whetein
Cr YS! & 51y "985, i HoMBof S b b Bl st
1.06(t, 6H) ppaifmﬂdfol(bﬁnwgsmh of a cyano group to a -COOH group is acid hydrolysls for
Lo Drom: ¥ SRable. Recliy thé chadd BEMBbLRS I ¥b-b62 Filosphort abi’sr Bccbos 2opbd "¢

16 acid, preferably phosphoric acid. The best method for converting a cyano group into
a -CO(C,-C, alkyl) is reacting the cyano compoimd with a Grignard reagent at a
temperature from about 0°C to about 25°C in ether, THF or dioxane. The best method
for converting a cyano group into a -CHO group is a diisobutylaluminum hydride
reduction in THF, dioxane, or ether at atemperature from about -78°C to about 25°C,

20 preferably from about -78°C to about -40°C,
Compounds of the formula XVI may be prepared by reacting compounds of

formula XV, wherein Hal is chioro, bromo or iodo, with a sodium, potassium, or lithium

salt of R°CH,CN in an appropriate inert solvent such as toluene, benzene, a C,-C,

alcohol, THF, DMSO, dioxane, or pyridine, with or without a Pd(ll) or Pd(0}) catalyst, at
25 a temperature from about -78°C to about 130°C.

Alternatively, compounds of formula XVIl may be prepared by subjecting
compounds of the formula XV to halogen-metal exchange (e.q., using an organo lithium
agent such as tBulli, s-Buli or Buli at -78°C in ether, THF, or dioxane), followed by
quenching with an electorphile such as R°CHO, to give compounds of formula XVIii.

30 Compounds of formula XiX-a may be prepared by reacting the comesponding
compounds of formula XVIll with thionyl chloride, followed by reduction. Reacting
compounds of formula XiX-a with a base (such as organolithium agent (e.g., lithium
diisopropylamide or Bull), followed by quenching with an electrophile (such as carbon



hyl - propyl )-am ne as white solid. M 115-117[err]C ' HNNR(CDC[erer]) 6 -
7.04(S,2H), 5.36(d,1-H), 5.21 (m1H), 2.64(s,3H), 2.38(s, 3H), 95(s, 6H),
1.6-1 .9(% 0 1.05(t, 6H) ppm EXAMPLE 7 CT!B97/°0922

(1- Et hyl - propyl) -[5-nmethyl -3-(2.4.6-trinmethyl -

phenyl )-3H[1,2.3]triazolo[4,5-b] Pyridin-7-yll-amne A m xture of butyl
nitrite (119 nyg, 1.15 mmol) and N4-(1- e?@yl propyl)-6-nethyl - 25

N2- (2, 4, 6-trinethyl -phenyl)-pyridine-2 triamne (250 ng, 0.766 mmol) in
anhydrous acetonitrile (16 m) was heated at 65 err]C for 2 hours. The .

i xtur & wagioRR N el B ST RBRALG il s S sl e et B o T

organi c | amomsCmbeddS/\pt formularkiX-covherdinaiftl iscQ{OkHRY m’ayﬁbatp?egamd iwa0 ng

f th d b Th i d fied
o ouShcéfﬁﬁﬂ Hicn B Auetishih e speiegrinte edribamiel of ot XBs Wi 3 ¢ ne
'E itle co]rr;) tq;af then formiulo @, <l &l !CN’ﬂlO.13¢oﬂ:33{lM§ bCforhﬂM MVINGGR be
CDCI err er

2.50(s, §H) i gXH)('“ %6(‘%"“6?—3(““5 5"1?% FB}‘%_ V@Q(% SRyfidiniumyo

g%ﬁ/gﬁé 78 chiorochromate) using standard PCC oxidation methods that areféelY NndWH 1 5t 4 3-

[ 6- Br ono- 5- net hyemreunds of fermulat-dy -egngrit wheraln T lschiproy brorep f leds apppyr i d

in-7-yl]-p, Eehhyﬁ‘ﬂiwnyhké?ééﬁﬁbdmﬁ&ﬂ@ fétmidd Mhapsegir pared, as shown in
[ 6- br omo- 5- et h 6-trimethyl-phenyl)-3H[1 triazolo 5

[ 4, 5-b] pyr SFBP'ﬁBﬁ ylPS} meib%i%;nalsswm thasp riesctivedhin Sehqme o Aftematively, THF

i reiD e e s 7ol Tphhila 8 15 HIREPES frBoddid eingprrcbuit draingliye o

t enper at ur the ribeg\inythe Jditerature (Seay Phaew, Bull, 5, 229-231, 1957; Monatsh Chem,
100, 671-678, 1968; J. Heterocyel. Chem., 3, 218-220, 1966, Chem. Pharm. Bull,. 23,
2891-2896, 1975; J. Heterocyel. Chem., 8, 1-6, 1971; Justus Liebigs Ann. Chem, 735, .
35-44, 1970, Tetrahedron Left, 1479, 1968; and Chem,. Abstr., 1939, 4988.)

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

t hat

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

base with one chemical equivalent of a pharmacaeutically acceptable acid. Conventional

concentration or crystallization techniques can be employed to isolate the salts.

llustrative of suitable acids are acetic, lactic, succinic, maleic, tartaric, citric, gluconic,

20 ascorbic, benzoic, cinnamic, fumaric, suffuric, phosphoric, hydrochloric, hydrobromic,

hydroiodic, sulfamic, sulfonic acids such as methanesulfonic, benzene sulfonic, p-
toluenaesulfonic, and related acids.

The compounds of formula | and their pharmaceutically _acceptable salts

(hersinafter referred to, collectively, as ‘the active compounds of this invention®) may

25 be administered alone or in combination with pharmaceutically acceptable carriers, in

eﬁr;er single or multiple doses. Suitable pharmaceutical carriers include inert solid

diluents or fillers, sterile aqueous solutions, oils (e.g., sesame oil, peanut oil) and

various organic solvents. The pharmaceutical compositions formed by combining the

novel compounds of formula | and pharmaceutically acceptable carriers can then be

30 readily administered in a variety of dosage forms such as tablets, oil gel, powders,

lozenges, syrups, injectable solutions and the like. These pharmaceutical compositions

can, if desired, contain additional ingredients such as flavorings, binders, excipients and

the like. Thus, for purposes of oral administration, tablets containing various excipients



tenperature and stirred for 15 mn for 2 hours. The m xture was quenched

with water apdogudgspcted with ethyl acetate. The organic Iayerpd,?ﬁ%%d
with brine, dried and 10 concentrated to give 46 ng of brown oi

residue was purified through silica gel colium chromatography using 1:1
chl or of orm hexane as eluent to give the title conpound as a golden oil.
[err]H NVR (CDCl[err]) [err] 7.04(s, 2H) -3%-35(m 1H), 3.32(s, 3H),

2.70(s,3H), 2.38(s,3H), 1.94(s,6H), 1.7-2.0(m4H), 1.01(t,6H ppm EXAMPLE 9
15

7-(1- Et hyl - (uSh @sysediimrsitinie, calcium garboppterpndsalciymahpsphata may be smplayedzol o

4. 5-

5 (1B Py - oS hufVatiols Bietogrants syoh ag starch, mefhyiseliuioss, sginic aeig and certain

m , 3-di ?m _nte c(omplugslls@tess&gﬂh@r)andmgrgenfstsubh e!s(o@l}rv‘nnylr.ay_fh:>§2<‘!!t91elrsmtr)lzasé,rr:1 4
acetonitr rie. AN additional 0.

of butyl nit e' 2 dq‘%g&g g&c’fﬁ é\%’&t LugﬂFe nlﬂz ?Q%gg%uféu?se%%@ﬁ 8%"5% ’

65[ ﬁr r] ﬁlslorsoﬁzdu?ualry! Houlfatel ntxdrmlo/vase apften csatulwiar htabietiing tapl.lipesésr acSolid cq
th et acet a nic r_wa centr t 0. gjve

T of br own GTHBEsFiont o = HE0Ar pp Pt Be Hneiee S, A oo nnd ref fled

chr omat ogr agatinséapgule’ G!rbteheacmatahas ifar thMadedasawd»seeat nﬁm sU uﬁaﬁhﬁhm

(88% of thetltle co[rpou s.ali ht y ow oi | . éerr HNI\/RECDC[err)

Lorr] 7 0a( nolegulbicwai phyotryahe Bocis: Wheh Shuasus Sysponsionss e bl are

1. 94(S, 6H) , desftedidtoral aﬁh‘)inistlat@ﬁ%ﬁwe%erﬂﬁ%cW&&aﬂtQheram mﬁ! be combined
4- (1- Et hyl - proopoxy-2, 5-di net hyl - 7- (2. 4, 6-tri net hyl - pheny i;iy rroIo 3, 2-

dipy- ri 1R diwith vasioyssyestening oF flavasiagagents, cologog wmattes qr |qﬁst! » THF
was added G%tﬁgfyx%@r'%sﬂéﬁd:ﬁ&(hﬁats QogéiRerWith JdilaBsts Ssuch’ 88! vitér, Qtﬁ%l A

solution of 4-ch
di et hyl - 7- (F2’°H¥'SDQ Qh‘é?hﬁlyﬂﬂ'f’féﬁw pompinglienstherest.2- dj pyri ni di ne (50 ny

0. 166 Tl ) i n_ i LidroiBtas B8R iafoh VRIRAS coRRir ok kN oA EorhpSurc? tﬁﬂh&l ng

m xture was heat ed m xture Was qu ter,
extract ed wiinyeniohyor aceharmaceqtipally acceptab!e sait thereof in sesame or peanut oil,

15 aqueous propylene glycol, or in sterile aqueous solution may be employed. Such
aqueous solutions should be suitably buffered it necessary and the liquid diluent first
rendered isotonic with sufficient saline or glucose. These particular aqueous solutions
are especially suitable for intravenous, intramuscular, subcttaneous and intraperitoneal
administration. The sterile aqueous media employed are all readily available by

20 standard techniques known to those skilled in the art.

The effective dosages for the active compounds of this invention will depend on
the intanded route of administration and factors such as the age and weight of the
patient, as generally known to a physician. The dosages will also depend on the
particutar iliness to be treated. For instance, the dally dosage for stress-induced

25 llinesses, inflammatory disorders, Alzheimer's disease, gastro-intestinal diseases,
anorexia nervosa, hemorrhagic stress and drug and alcohol withdrawal symptoms will
generally range from about 0.1 to about 50 mg/kg body weight of the patient to be
treated.

Methods that may be used to determine the CRF antagonist activity of the active

30 compounds of this invention and their pharmaceutically acceptable salts are described
in Endocrinology, 116, 1653-1659 (1985) and Peptides, 10, 179-188 (1985). The
binding activities for compounds of the formula |, expressed as 1C,, values, generally
range from about 0.5 nanomolar to about 10 micromolar. Methods that can be used
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organic | ayer was washed with brine, separated, dried and concentrated to
dryness t oVGi%®884Fc title compound as a white solid. [err]H BGRABOEONR, r])
[err] 6.92(S,3H), 5.43(m1H), 4.02(s,3H), 2.56(s,3H), 2.29(s, 3H),
2.08(s,6H), 1.80(m4H), 0.99(t,6H). The title conpounds of Exanples 11-14
were prepared by the nethod 5 anal ogous to that described in Exanple 10
starting from of 4-chloro-2-nethyl -

substituted-7- (substltut ed- phenyl) 5H— pyrrol of 3, 2 d] pyri m di ne or

7-cht 5 4 t,ed- t ut h

{32 2- b] pyr FarAEmaite B SHpBRa: Aol Bhbying SHRCH Sarhpdirstal e teisler 11
10 déscribied in Bhath -Resehreh oy, 746 4B- :

yl oxy) - 7- (8@46 I‘IITEth tn‘;/le ﬁmrrq?oﬁfﬁm 23 rimdine. [err]H NVR
(CDCl[err]) [err 96”@535 E’R’ "B"’Qi’&%ﬁ? %. 5%(f 85 exgmples. od {l’ﬁ"hltbe
1120%5( s, 3Hundérstdtidi hdibever; tﬁ&(tﬁa Friventién & HotdlRedHb. the spétitic UedtailB RithdsdAMPLE

2. 5- Di mét hpkemples. MaltingRalnts are yngorsctpd, Rigton nuciear reagnatigiesanence sraie) - sH-
pyrrol o] 3(H e d"’riﬁ»cleb?frf Hetid\Pdgoh&nde sz%frk)(cf‘%ﬂhz Qe eadiibd for
6.92(s, 2H), 5.88(m 1H), 9408 QEL 4.01 (s, 3H), 2.56(S, 3H), 229(s 3H),
2. 2-2. 4( m Spiutiops inzgdeuteigeh 92& fandpegk positions sre exprgssed jyparts per

[leﬂ fﬂy :\| N%“E‘“é%”c‘; p%l?? ao&nﬁeui]rﬁogmgdgméagg gﬁhbp Tﬁ&b@ :&% s%rmge'nméy ne.
4.02(S, 3H) ass_folm(r»s gwnglgt, 9@9%9&) 1, trip (CB q@al;tet m.mmm Hyoad.
i- geg- utyI sul f(a%rié?('é"w Q?F%W% %é %?rcli rrigt ﬁh @'Pf 5I—f roI o[ 3. 2-
d] pyri m di iRs=isopropyi.
EXAMPLE 1
-(1-Ethyi-pro ethyl-3-(2.4 6-trimethyi-phenvyi}-pyrazolo[1.5-alpyrimidine '
A solution of 3-pentanol {1 40 mg, 1.5 mmol) in 1 ml of dry THF was treated with
15 60% sodium hydride in oil (28 mg, 0.7 mmol} and stirred at room temperature for 10
min. Asolution of 7-chioro-5-methyl-3-(2,4,6-trimethyl-phenyl)-pyrazolo[1,5-a]pyrimidine
(76 mg, 0.262 mmol) in 1 mi of dry THF was added and the resulting mixture was
heated at reflux for 5 hours. The mixture was quenched with water and extracted with
ethyl acetate. The organic layer was washed with brine, dried and concentrated to give
20 the crude material. The residue was purified through silica gel column chromatography
using 3:7 chcloroform:hexane as eluent to give 75mg (88%) of the title compound.
'HNMR (CDCl,) & 7.97(s,1H), 6.97(s,2H), 6.03(s,1H), 4.56(m,1H), 2.53(s,3H),
2.32(s,3H), 2.13(s,6H), 2.10{m,4H), 1.09(t,6H) ppm.
EXAMPLE 2

25 [2,5-Dimethyl-3-(2 4 6-trimethyl-phenyl)-pyrazolo1.5-alpyrimidin-7-vi]-(1-ethyi-
propyl)-amine _
A mixture of 7-Chloro-2,5-dimethyl-3-(2,4,6-trimethyl-phenyl)-pyrazolo[1,5-a]
pyrimidine (60 mg, 0.2 mmol) and 1-ethylpropylamine (4 ml) in 1ml of N-methylpyrro-
lidinone was heated at 125°C oil bath for 15 hrs. The mixture was quenched with water

30 and extracted with ethyl acetate. The organic layer was dried and concentrated and
purified through silica gel column chromatography using 20% ethyl acetate in hexane
as eluent to give 35 mg of the title compound as a yellow solid. '"H NMR (CDCl,) 6



[err]H NVR (CODCerr]) [err] 6.97(s,1H), 6. 94(5,2H) 4.34(m 1H),

4.13(s, 3H), woodidssaBH), 2. 3((s, 3H), 2.07(s,6H), 1.7-1.9(m 2H) pctmisisbeid
1.09(t,3H) ppm The title conmpounds of Exanpl es 15 18 were prepared using
the follow ng 30 procedure. PROCEDURE FOR EXAMPLES. 15 - 18 A mixture of
4- chl or 0- 2- et hyl - 5-substi ut ed- 7- (substi t ut ed- phenyl ) - 5H

pyrrol o[ 3, 2-d]pyrimidine or 7-bronp-1 -4+

, 5-di met hyl -3-(2, 4, 6-trinet hyl - phenyl ) - 1H- WO 98/ 08847

PCT/|897/00922 -45- pyrrol o£3 2-b] pyri di ne-6-carboxylic acid nethyl ester
(1 mmol) ancb-(sAhHr GRAGHH BT Mdmzﬂw%sa%aa@as@maea{z@rw) C

oil bath unt eH)t P8-£O@T BHNg | @dmwas consumed. The m xture was
guenched w t%bsv\gfer) and @Era’gt ed(?ﬁvm&?)h et'hél acetate. The organic |ayer was

dried and concentrated to dryness to corresponding 4- 5

al kyl am no- 2- met hyl JRsti b phe ) [0l 2-d]p
yrimdiner 7-alk Et?' néfh AW - : 1! _f%[d?ﬂ-
H pyrrol o3, _Z:ym__dl ne-6- car boxylic aci d net hyI ester derivative. Silica

P2 5 i mothyl - 7- (B ArRR( E@%Sfﬁ'ﬂﬁenﬁﬁfm@&% Rty sipaFpieialies) . 1

-et h yl - pr oypyrimsidinee (120 rhpl NVB3 ( @A) eamd)1-bﬁ1ytﬁr6psﬂém(ra Z8) mip. M6(1mil o) ,

2 00(5. 61 , AErhasipyFgpngtyes hegted ot giseC aljbaln Torl16 o TErq ivture was

:Bth y![ h[ I2 5- Ctiluaﬁchyﬂ wﬁh(v&tél‘ evdtextraetet wWithetioy sbetatd: (Therorhanhis layechvay diied and- 4y
ethyl 3m

concentrated and purified through silica gel column chromatography using chloroform
to 2% methanol in chloroform as eluent to give 195 mg (87%) of the titie compound as
a green solid. 'H NMR (CDCl,) § 7.87(s,1H), 6.97(s,2H), 6.12(d,1H), 5.85(s,1H),
3.52(m,1H), 2.48(s,3H), 2.09(s,3H)}, 2.16(s,6H), 1.6-1.9(m,4H), 1.05(t,6H)ppm.
EXAMPLE 4
15 7-(1-Ethyl-propoxy}-2 . 5-dimethyl-3-(2.4 6-trimethvyi-phenyl)-pyrazolo
1.5-alpyrimidine
To a suspension of 60% Sodium hydride in oil (160 mg) in 4 mi of DMSO was
added 3-pentanol (853 mg), and then 7-chloro-2,6-dimethyi-3-(2,4,6-trimethyl-phenyi)
-pyrazolo[1,5-a}pyrimidine (580 mg) at room temperature. The mixture was heated at
20 88°C overnight. The mixture was quenched with water and extracted with ethyl
acetate. The organic layer was dried and concentrated and purified through silica gel
column chromatography using 10% hexane in chloroform as eluent to give the title
compound as an orange oil. 'H NMR (CDCl,) & 6.96(s,2H), 5.95(s,1H), 4.52(m,1H),
2.48(s,3H), 2.33(s,3H), 2.27(s,3H), 2.03(s,6H), 1.75-2.00{m.4H), 1.08(t,6H)ppm.
25 EXAMPLE &

propyi-amine
A mixture of 7-chloro-5-methyl-3-(2,4,6-trimethyl-phenyl)-pyrazolo(1,5-a]
pyrimidine (200 mg, 0.66 mmol) and N-propylethylamine (2 ml) in i1mi of
30 N-methylpyrrolidinone was heated at 135°C oil bath for 4 hours. The mixture was
quenched with water and extracted with ethy! acetate, The organic layer was dried and
concentrated and purified through silica gel column chromatography using hexane to
10% ethyl acetate in hexane as eluent to give 150 mg of the title compound as a clear



[err]H NVR (CDCl[err]) [err] 6.96(s,1H), 6.92(s,2H), 3.93(s, 3H),
3.44(q,2H), 3.40(m2H), 2.57(s,3H), 2.29(s,3H), 2.09(s,6H), 1.57(m 2H),

1. 30(m ZFDWOPS’S?Q‘(“F 3H), 0.88(t,3H) ppm EXAVPLE 17 20 PCT/IBI7/00922
2.5-Dinethyl -4-thiazolidin-3-yl-7-(2.4.6-trinethyl -phenyl)-5H pyrrolor[3, 2-
dl pyri mdine [err]H NWVR (CDCl[err]3) [err] 7.03(s,1 H), -6.92(s, 2H),
4.78(s,2H), 4.02(s,3H), 3.96(m2H), 1§ m2H), 2.56(S,3H), 2.29(,3H),
2.06(s, 6H ppm EXAMPLE 18 25 - Et hyl - propyl am no) - 1,
.5-dinethyl-3-(2.4.6-trinethyl - phenyl) 1 H pyrrolo [ 3, 2-Db]

DYoL e, CoABREEY! Uy WS I BBl b T4 B SehaiL b tid by,
2 57(s, 3W24?(8@ﬂb 235015,38), @145, 8, 2.05(S.8HN WTH(m 261 291EH), QB SEXPBRLE 19

- Et hl - propyl am no) - 1, 5- di net hyl - 3- (M—snet hyl - phenyl y) -1
H- pyrrol o 3. 2- bs- oB-Bromoantatii i
-et hyl - propyl, am_n et hyJ - 3(246tr|met yl-p

pyrrol o€3 pynidingIl1-8 RAIONG: aci d net hyl ester and NaO—I ina1l:1

m xture of V\@o%éslaﬁaﬂot buty! nitrite (119 mc? 1.15 mmol) and CuBr2 (205 mg 0.919
PCT/ 1 B97/ 00922 -46- MeOH wat er s_heat ed at re | ux over. night he

resul ting ?ﬁ“&?hr‘% WRdnhof Acetopiinilg; was saddad N1 EP‘MPE)?PV»'%"WMN@)&?% ed

wi th chl or ginqétAyl adlh&zlwﬁranvsaé [(ztru g, 01786 MAGKENTha réslinirdy Mbidet he
title conpound. err]) [err] 7.02(s,1

3.98(s, 3H washp H 4|$P°0205g§§1f§rﬂ he midtuteyas cegled to mvsfme(mtyr%mmum
0.90(t 46H) HE? (16 iy Wds'dedel. The mixture was neutralized with 2N NaOH and extracted with
ethyl acetate. The organic layer was washed with brine, dried and concentrated to give
a brown oil. The oil residue was purified through silica gel column chromatography
using 1:1 hexane :ethy! acetate as eluent to give 61mg ot [6-bromo-5-bromomethy}-3-
(2,4,6-trimethyl-phenyl)-3H-{1,2,3]triazolo[4,5-b] pyridin-7-yi}-(1-ethyl-propyl)-amine as
15 white crystals. Mp 123-125°C. 'H NMR (CDCl,) ¢ 7.06(s,2H), 5.63(d,1H), 5.22(m,1H),
4.67(s,2H), 2.39(s,3H), 1.96(s,6H), 1.6-1.9(m,4H), 1.06(t,6H)ppm and 103 mg of
[6-bromo-5-methyl-3-(2,4,6-trimethyl-phenyl)-3H-[1,2,3]triazolo [4,5-b)pyridin-7-yi}-(1-et
hyl-propyl)-amine as white solid. Mp 115-117°C. 'H NMR (CDCl,) & 7.04(s,2H),
5.36(d,t1H), 6.21(m,1H), 2.64(s,3H), 2.38(s,3H), 1.95(5,6H), 1.6-1.8(m,4H),
20 1.05(t,6H)ppm. ' :

EXAMPLE 7
—{1-Ethvi-propyt)-[5-methyl-3-(2 4 6-trimethyl-phenvi)-3H-[1.2, 3ltriazolo[4,5-b]

pyridin-7-yil-amine | ——
A mixture of butyl nitrite (119 mg, 1.15 mmol) and N4-{1-ethyi-propyi)-6-methyl-
25 N2-(2,4,6-trimethyl-phenyl)-pyridine-2,3,4-triamine (250 mg, 0.766 mmol) in anhydrous
acetonitrile (16 mi) was heated at 65°C for 2 hours. The mixture was cooled to room
temperature and 2N HCI (16 ml) was added. The mixture was neutralized with 2N
. NaOH and extracted with ethy! acetate. The organic layer was washed with brine, dried
and concentrated to give 250 mg of the crude product as a brown oil. The oil residue
30 was purified through silica gel column using chioroform as eluent to give 201 mg of the
title compound as golden yellow solid. Mp 131-133°C. "H NMR (CDCl,) § 7.022(s,2H),
6.20(s,1H), 5.44(d,1H), 3.65(m,1H), 2.50(s,3H), 2.38(s,3H), 1.96(s,6H), 1.5-1.8(m,4H),

1.03(t,6H)ppm.



1-5-Dinethyl-3-(2.4.6-trinethyl-phenyl)-1 Hpyrrolo]3.2-b]pyridin-7-yl]-1
-ethy- propyblsagddne A mxture of 7-(1 PCT/IB97/00922

-et hyl - propyl am no) - 1, 5-di et hyl -3-(2, 4, 6-tri net hyl -phenyl)-1 H 10

pyrrol o[ 3, 2-b] pyri di ne-6-carboxylic acid was heated in 150[err]C oil bath
until all the starting material was consuned. [err]H NVR (CDCl[err]) [err]
6.94(s,2H), 6.87(s,1H), 6.15(s,1H), 6. 10(‘9,‘1H), 4.24(s,3H), 3.50(m 1H),
2.64(s,3H), 2.30(s,3H), 2.05(s,6H), 1.77(m4H), 1 .02(t, 6H) ppm PREPARATI ON

A 15 . 4-(2.4.6-Trinet hﬁ ﬁﬂigy: ) - 2H pyrazol -3-ylarnine A .
m xture of 3-o0xo0-2-(2,4,6-trlnethyl-p ) opionitinle (2.300 g, 12.3
mol ), hydrazi ne ;sibﬁs‘oes &Qt 2 A EHRAAbRENALSINI] £.2 BMridzdId4Rb [Bvtidihn 20

m benzene was heate ux tor 4. ours. Reactron mxture was cool ed
to roomtenpb!ﬂilﬁ&!&ﬁ&gﬁ:mﬂbﬂiéﬂBQS% HCl in water was added. The benzene

| ayer was separ atfdja%ﬂmw of éé‘-Sﬁrﬁ@-glrﬁ&h 5-{241 Wg" hem'z SR Z St at 8"

were conbi ned and neutralize anmoni um y r oxi and

over ni ght8 Fmédn]pw@aﬂ-ylbﬁ rattytRRePY-amine| (6@ mgi O-12 ymalkintdiy THR I & mbm nd

égr |2f5|6eg) t ﬁr%g%ﬁ c.gmgjgﬁhe;% el{}érﬁﬂ‘it g‘%‘ Wah?or o?&r M As e1 uent
to give an amlcbftmeﬂwl iogdidesgas)added Atthat termmmthm allowed ]tbl wirRedGDGhpuY r] )
Locth e ok ey B43or o3 2 odd i Slarbodd ot
title conpownd anﬁmcpdeprﬁr etiybecetdte t é’he@rgahidayayelhwasmaﬂmﬂ witla brine, tmetlcartchat
Gevcr L 0cfh | RRERNBLS DR A Mol B Hr8 185 ki %%85*5 e )
2.32(s, 3H), &lndﬁﬁscﬁld)natagraﬁl(\;s uSirlg prmchloroform:hexane as eluent to give the title
compound as a goiden oil. ‘H NMR (CDCl,) § 7.04(s,2H), 4.35(m,1H), 3.32(s,3H),
2.70(s,3H), 2.38(s,3H), 1.94(s,6H), 1.7-2.0(m,4H), 1.01(t,6H)ppm.
EXAMPLE 9 |
15 7-(1-Ethyl-propoxy)-5-methyl-3-(2 4 6-trimethyil-phenyl)-3H-{1,2.3
triazolo[4.5-blpyridine
A mixture of 4-(1-Ethyl-propoxy)-6-methyl-N2-(2,4,6-trimethyl-phenyi)-pyridine-
2,3-diamine (50 mg, 0.183 mmol) and butyl nitrite (24 mg, 0.229 mmol) in 4 mi
acetonitrile was heated at 656°C for 2 hours. An additional 0.13 mi of butyl nitrite was
20 added and the resulting mixture was heated at 65°C for 2 hours, The mixture was
quenched with water and extracted with ethyl acetate. The organic layer was dried and
concentrated to give 58 mg of brown oil. The oil was purified through silica gel column
chromatography using 5% ethyl acetate in hexane as eluent to give 46 mg (88%) of the
titte compound as a light yellow oil. 'H NMR (CDCl,) & 7.04(s,2H), 6.60(s,1H),
25 5.26(m,1H), 2.57(s,3H), 2.38(s,3H), 1.94(s,6H), 1.8-2.0(m, 4H), 1.07(t,6H) ppm.
EXAMPLE 10
-{1-Ethyl-propoxy)-2.5-dimethyl-7-(2.4 6-trimethyl-phenyl)-SH olo[3.2-d
fimidine
To a solution of 3-pentanc! (0.09 mi, 0.883 mmol) in dry THF was added 60%
30 NaH in oil {20 mg, 0.500 mmol) and stirred for § min. A solution of 4-chloro-2,6-
dimethyl-7-(2,4,6-trimethyl-phenyl)-8H-pyrrolo[3,2-d]pyrimidine (50 mg, 0.166 mmol) in
dry THF was added to the reaction mixture and the resulting mixture was heated at
reflux for 2 hr. The mixture was quenched with water, extracted with ethyl acetate. The
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47- PREPARATION C 2.5-Dinethyl -3-(2,4,6-trinmethyl-phenyl)-4H pyrazol of |
, 5-a] pyri WRFI8 T ne Vet hyl acetoacetate (0.38 m) was added 2Rt i on
of 5-nmet hyl -4-(2, 4, 6-trimethyl -phenyl)-2H pyrazol -3-yl am ne (641 ng, 2.98
mmol) in 4 mM 5 of acetic acid. The reaction m xture was heated at refl ux
for overnight. The m xture was concentragged to dryness and the residue was
purified through silica gel colum chromatography using 5% nmethanol in
chl oroform as eluent to give 660 ng (65.5% of the title conpound as a

whi t'e sol i %rg&ﬂé ; H’ WhEWaEhEDntlh §hﬁ$)s e&&d thea(aﬁdjeﬁ}wceﬁuﬂgé fo E%ess to
5.52(s, 1H) 9(s , 2.20(s, 3H). 7(s., 3H) 5(s
PREPARATI Ogive the tile-s compound as a white soid. 5 NMA (bDCla) 6 6. 92(s 3l-5, 5. 43(m 1H),

5- Met hyl - 3-4 gy éaﬁ?tzw@%zeb@rsﬂ))zwd%ﬂ)aa@o%w @b@(xémﬂ din-7-one

Met hyl acet oacet sol ut

4- (2, 4, 6-Tri net Bhe § rsqn)\pm%y phAxanples ditride wete ngpg'ed5bmhmme)ham 5
m of age t'eﬁva%ﬂoﬁsatadthhb‘aé@r?d&dt 1nn§x§hgfeuw smnmgbfor netaaeh?go;gwgw%

days. Reaction™m xture cool ed an white soO
was added awsmqu*ktﬁubsmﬂmm@wb'éfwm@o[@\&ﬂmm@na‘ pt 7eghtarotSemgthyk1nhi te

lid wh
it e compaulstieTbBin el iRl Rlsiitfe ide Bnap b altonti'®
11. 9(s, 1H) oﬂlh‘b(sr,\dhi)baseg 95(s, 2H), 5.65(s,1H), 2.25(s,3H), 2.20(s,3H),
2.0(s, 6H) ppm PREPARATI ON E 20

7-Chl oro-5-net hyl -3-(2. 4. 6- tnrrethyl%ﬁ%jl-lpyrazol 0[1 5- a] pyrlmdl ne
Asuspentd onof 5-{At25-Dirfs Bitmmethvighehi)-5H-g ol
-7-one (59 2 cﬁmml) |n9rr1 of POCl[err] wastreated W|th

di et hyl ani | and the resulting m xture was stirred at reflux for

15 hours. The re&attNMR RCROl) e sWBBS(s NdE nBreseH), o5 88imAsY, 3Ba.08¢njdM)e was

treated wit en extracted with

chl or of or mJ]cft‘é'%ﬁg%ﬁé@a}ﬂyékb@%d%%é%g&ﬁghg&@ﬁpﬁgi’gﬁ’t o yield an orange
oi I which crystallized upon standi ngexAmeLE®IReri al was purified through
silica 15 2,5-Dimethyl-4-(S)-{tetrahydro-furan-3-yloxy)-7-(2 4 6-trimeth enyl)-5H-pyirolo

8.2-d]pyrimidine.
'H NMR (CDCl) & 6.95(s,1H), 6.92(s,2H), 5.88(m,1H), 3.8-4.08(m,aH),
4.01(s,3H), 2.66(s,3H), 2.29(s,3H), 2.2-2.4{m,2H), 2.07(s,6H) ppm.
EXAMPLE 13
20 2,56-Dimethyi-4-(1-propyl-butoxy)-7-(2.4,6-trimethyl-phenyl})-8H-pyrrole[3 2-
dlpyrimidine. )
"M NMR (CDCI,) & 6.93(s,2H), 6.92(s,1H), 5.58(m, 1H), 4.02(s,3H), 2.56(s,3H),
2.29(s,3H), 2.09(s,6H), 1.6-1.8(m,4H), 1.4-1.6(m,4H), 0.96(t,6H)ppm.
EXAMPLE 14

25

dlpyrimidine.

'H NMR {CDCl,) 6 6.97(s,1H), 6.94(s,2H), 4.34(m,1H), 4.13(s,3H), 2.63(s,3H),
2.30(s,3H), 2.07(s,6H), 1.7-1.9{m,2H), 1.48(d,3H), 1.09(t,3H) ppm.

The title compounds of Examples 15-18 were prepared using the following

30 procedure.
PROCEDURE FOR EXAMPLES. 15 - 18

A mixture of 4-chloro-2-methyl-5-substituted-7-(substituted-phenyl)-6H-

pyrrolo{3,2-d}pyrimidine or 7-bromo-1,5-dimethy!-3-(2,4,6-trimethyl-phenyl)-1H-



gel colum chromat ography using chloroformas eluent to give 590 ng (94%
of the titlwoosnoysasnd as a yellow solid; [err] HNVR ( CDCL[ er r |Bcisotbos22
8.08(s,1 H, 6.98(S,2H), 6.86(s,1 H), 2.56(s,3H), 2.33(s,3H), 2.09(s, 6H
ppm WO 98/ 08847

PCT/ 1B97/ 00922 -48- PREPARATI ON F

7-Chl oro-2.5-dinethyl-(2.4.6-trinmethyl -p’ﬂ%‘nyl))-prazol o[l .5-a]pyrimdine
The title corrpound was prepared as an oiI by the nethod anal ogous to that

descr-i bed in Estatln fro
2. 5-di net hy'pyr @aalgig HPM 9:pyn§gp¥1 ester (1 mmol) and an appropriate amine

pyrazol o 1, - DM®O | gzn i) el aaaed[ﬁrfdd@dt\/lan(m@mr ain)m&ed%arhné rﬂ&(eaaﬂw)as
6.77(s1H), 2 51(s 2 33(s 3H)

PREPARATI ONfRDssimedpy Thigimisiure/vas gt e@w.w@wgp %@WWBQMM!G PeftstezThe
d] pyri midi ”0164 3 t?er was dne& dﬁd‘&bﬁc"enﬁﬁt&ﬁ”&&ﬁéés to give the corrfspoélnd%ﬁ)-

- et hyl - | phen carb nitril

acetic a$| hyde'd@"‘(@'Mﬂ'ﬁ)sqbﬁ L&@L@%@MYW"'W‘%@MY&MNM ux

untill all Py

concent r at e%gﬁﬁ?b%gsgmhﬁ{y' s?\cﬁgtﬁ/\@s@ (‘:? Eﬁg@@%?ﬁ%lﬁer aﬁoﬁ‘eqi?x\gzt ed
with ethyl carkoxfieacitimetbyigstérsiegyativac Silicage cnlustrechramatograpmemaypbtie used
concentr at e’grkgrm ss. The residue 15 was suspended in 0.5 m of 85%
phosphoric ‘ac eated at 130[err]C for 1 hour. The m xture was cool ed

and poured into ice-water, stirred uEEXAMPRLH 1§ forned. The solid was
fi_[terﬁgto glve . .
2, 5-di meehyl - 7 InetY st PEES iRl ey '
alternatlveﬂmﬂg@pﬁe wor k up Is via extractlon technl que The Ice wat er
was extracted w rated
to dryness to Zotww&g(ﬁ?glﬁgggﬁlﬂﬁﬂ}'é% ﬁ‘%%ﬁﬂ"ﬂ%[&éﬁ}]ﬂ Méﬂ]{'
6. 92(s, 2H) , 2.808{H, 2.28]s,3M4), 24Gts,6H), 1. 22(shXH), 3)8D(m,2HE, A 98(RENH)ppm.

EXAMPLE 16

15 Butyl-[2,5-dimethyl-7-(2 4,6-trimethvil-phenvyi)-5H-pyrrolo[3,2-d imidin-4-vi}-

ethyl-amine
'H NMR (CDCl;) & 6.96(s,1H), 6.92(s.2H), 3.93(s,3H), 3.44(q,2H), 3.40(m,2H),
2.57(s,3H), 2.29(s,3H), 2.09(s,6H), 1.87(m,2H), 1.30(m,2H), 1.14(t,3H), 0.88(t,3H)ppm.
EXAMPLE 17

20

*H NMR (CDCl,) § 7.08(s,1H), 6.92(s,2H), 4.78(s,2H), 4.02(s,3H), 3.96(m,2H),
3.18(m,2H), 2.56(s,3H), 2.29(,3H), 2.06(s,6H) ppm.
EXAMPLE 18
25 7-(1-Ethyl-propylamino)-1,6-dimethvl-3-(2,4 6-trimethyl-phenvi)-1H-pyrrolo[3,2-b
pyridine-6-carboxylic acid methyl ester

'H NMR (CDCl,) & 6.98(s,1H), 6.93(s,2H), 5.40(d,1H), 3.97(s,3H), 3.91(s,3H),
3.35(m, 1H), 2.57(s,3H), 2.30(s,3H), 2.09(s,6H), 1.52(m,4H), 0.87(t,6H) ppm.
EXAMPLE 19

- 80

pyridine-6-carboxylic acid
A mixture of 7-(1-ethyl-propylamino)-1,5-dimethyl-3-(2,4,6-trimethyl-phenyl)-1H-
pyrrolo[3,2-b]pyridine-6-carboxylic acid methy! ester and NaOH in a 1:1 mixture of




09(s,6H). The follow ng conpounds can be prepared in a simlar manner:

5-Di net hyl - 7- (2, 6- di net hyl - 4- chl or o- phenyl ) - 5H pyrrol o[ 3, 2- 4 rimdind-o
25 WO 98/0884% net hyl - 7- (2, 6- di net hyl 97/00922

br ono- phenyl ) - 5H pyrrol of 3, 2-d] pyri m di n-4-ol ;

Met hyl -7-(2, 4, 6-trinmet hyl - phenyl ) -5H pyrrol 0[3 2-d] pyri mdin-4-ol;

Met hyI-?-(2,6-di met hyl - 4- chl or o- phenyl 4g.5H pyrrol o[ 3, 2-d] pyri m di n4 ol ;

2- Met hyl -7-(2, 6-drinethyl-4-brono- phenyl? 5H pyrrol o] 3, 2-d] pyri m di n- 4- oI;
and 2-Methyl-7-(2,4,-trinethyl-phenyl)-5H pyrrol o[ 3, 2-d] pyri m din-4-ol; 30

PREPARATI gty i Restet) o Pt ovbr .1 sl Wi PO S| bichde Vi ' ©

[ 3. 2-d] pyrimdine
2, 5- di net hy2N AC b & pB-of w6, abdiexiratied with-dhierpiprmo Top drganid layern wasidnediand ol

(1 nol ) i %@\B&&ﬁ&géﬁme%%p@%aed at reflux until all the starti ng

2.
2,
| ;

4-
2-
2

materi al were
PCT/ 1B97/ 00922 -'#DHNMR (RREEHS (7-081{s0H).- 88%12&-9) 3. 98tseeH)1 8178(m, ‘M),sz 59(s, 3H)

trat h d t t d
xtract i A oIRarR POk el LRGP o AR ERTRHE s aried and concent rat ed
to dryness to glvethetltle corrpoun M| NVR (CDCl[err]) 6 7.18(s,1
3 05 HOH

. 6.95(s, 2H), 4. _
PREPARATI ON | 7-JA+& Rl 3" S-de

H pyrrol o] prd medl ne- 6- carboxyl ic aC| d met hyI ester A mxture of

3-anino-1 - net t he | boni tni | e 10
(2 mol ), APy P RN SR P B %ﬁﬁ(%%ﬁm%m% pheny)1H-
2-di chl o 0ghyirNs]31095)phRdih68-carb it asid Wis REREH irf 1 80-NE0NC ot Blatn urdt lall e

starting material were consuned. The
starting matena! was consumed. ‘H NMR (CDCl,) ¢ 6.94(s,2H), 6.87(s,1H), 6.15(s,1H),
6.10(d,1H). 4.24(s,3H), 3.50(m,1H), 2.64(s,3H), 2.30(s,3H), 2.05(s,6H), 1.77{m,4H),

1.02{t,6H)ppm.

PREPARATION A
15 4-(2.4 6-Trimethvi-phenvl)-2H.pyrazol-3-viamins

A mixture of 3-ox0-2-(2,4,6-trimethyl-phenyl)-propionitrile (2.300g, 123 mmol),
hydrazine hydrate (0.93 g) and glacial acetic acid {1.55 ml) in 20 m! benzene was
heated at reflux for 4.5 hours. Reaction mixture was cooled to room temperature and
50 mi of 18.5% HCI in water was added. The benzene layer was separated and

20 reextracted with 18.6% HCl. The aqueous layer were combined and neutralized with
ammonium hydroxide and stirred at rt. ovémight. Precipitate formed and was filtered
to yield the title compound (0.256 g) as a yellow solid. The benzene layer was
concentrated and purified through silica gel column using 5% methanol in chloroform
as eluent 1o give an additional 1.450 g of the titte compound; 'H NMR {CDCl,) &

25 7.24(s,1H), 6.95(s,2H), 4.75(brs,2H), 2.32(s,3H),2.13(s,6H) ppm.

PREPARATION B

5-Methyl-4-(2,4 8-trimethyl-phenyi}-2H-pyrazol-3-ylamine

The title compound was prepared as white solid by the method analogous to
that described in preparation A starting from 3-oxo-2-(2,4,6-trimethyl-phenyl)-

30 butyronitriie. ‘H NMR (CDCl,) & 7.7(brs,1H), 6.96(s,2H), 2.32(s,3H), 2.13(s,3H),
2.06(s,6H) ppm.



m xture was quenched with acetone, basified with saturated NaHCJ err], then
filtered thywesnsésl ite[err]. The filtrate was concentrated tecfinoiReds The
resi due was quenched with water and extracted with chloroform The

chl orof orm | ayer was washed with brine, 15 dried and concentrated to
dryness to give 7-am no-1,5-dinethyl -3-(2,4,6-trinmethyl- phenyl)-1

H pyrrol o] 3, 2-b] pyri di ne- 6- carboxyl i c acid- met hyl ester. The product may be
purified by trituration. [err]H NVR (CDCl[err])[err] 6.91 (s,2H), 6.85(s,1
H, 6.28(brs,2H), 4.1 S, -3H), 3.89(s,3H), 2.62(s,3H), 2.28(s,3H),
2.09(s, 6H ppm 20 E.&EE.AE_AILQLLQ PREPARATI ON J 7- Br ono- 1

. 5-di net hyl o3 -b%aé&h,ﬁ:stgi,m,irm&nﬂ@gygaﬁ.@mammgb@-n%amlﬂpﬁé di ne- 6-
carboxylic acrd nethyl ester m xXture 7-am no- 1L, o-dl metnyl-3-(2, 4,

6- E ri m(et1 hyl plhenyMetnle pyetoarefete  10.38] ppl) dwes- ceddadiotgl e asdlutiont hof
ester . )

S5 1 T Aol bt S
consunedd Thtacét e rqactionhaixture wasvihaated almefivktar avemighti t Thecbtlire
tate. Th | ' A t '
fhe it cOpscuRgeratd§b,difihet ahBind oS0 AR pLAtEPISY dRES ot So1gmp
4. 16( s, 3H), cBroddstegiaphy uging B0 mt)anolinIMareforin asdludat ® give P mg (65.5%) of

2,7-dib 2L, Bodi 43 & i LLd4MBLN N

% er ] b pyr 1 e BB S &l SO L RIROLES, 117601, S8esp 2.
produced as5®52(s,hd), 229{®3HEra.20(s AH),NVE7 (6 SB(},11.88(s)6H) ppm.00( s, 2H) ,
4._45(5,?1|6|), 4.03(s,3H), 2.51 (s,3H .? , 2.12(s, 6H) ppm [err]
10 or a pharmaceutically acc t hereof , wherein the dashed
| i nes represent GEilbHREE-(2]0 BB eHQIAS S FalBiriraid

Methyl acetoaéetate (0.7 ml) was added to a solution of
4-(2,4.6-Trimethyl-phany!)-2H-pyrazol¥3-ylamine (1.120 g, 6.57 mmol) in 5 ml of acetic
acid and the resulting mixture was heated at reflux for two days. Reaction mixture

156 cooled and a white solid formed.  Ethanol (6 ml) was added and stired at room
temperature overnight, filtered to giva white solid which was recrystallized from ethano!
to give 673 mg(45.2%) of the title compound as white crystals. 'H NMR (DMSO-d,) &
11.9(s,1H), 7.7(s,1H), 6.95(s,2H), 5.55(s,1H), 2.25(s,3H), 2.20(s,3H), 2.0(s,6H)ppm.

PREPARATION E -

20 7-Chioro-6-methyl-3-(2.4 6-trimethyi-phenyl)-pyrazolof1,6-alpyrimidine

Asuspension of 5-methyl-3-(2 4,6-trimethyl-phenyl}-4H-pyrazolo[1 .5-a]pyrimidin
-7-one (590 mg, 2.2 mmoi) in 8 mi of POCI, was treated with diethylaniline (0.7 ml) and
the resuiting mixture was stirred at reflux for 16 hours. The reaction mixture was
concentrated to dryness. The residue was treated with ice water and stirred for 20 min,

26 then extracted with chioroform. The organic layer was dried and concentrated to yield
an orange oil which crystallized upon standing. The material was purified through silica
gel column ¢hromatography using chloroform as eluent to give 580 mg (84%) of the
titie compound as a yellow solid; "H NMR (CDCl,) § 8.08(s,1H), 6.98(s,2H), 6.86(s,1H),
2.56(s,3H), 2.33(s,3H), 2.09(s,6H) ppm.



Bis -NRerr] -CRlerr]Rerr]Rerr] -C(=CRerr]Rerr] )Rerr],
-NHCR[err]g&)e Flg{err], -OCRerr]Rerr]Rerr], -SCRerr] R[ H?’_ﬁ 9}5
-CRlerr] R rJP err], -CRler]Rerr]Rerr]l, -CRerr]Rerr] ?J?
-COR[err]; 15 J and K are each independently nitrogen or carbon and
both J and K are not nitrogens; D and E are each sel ected, independently,
fromnitrogen, CRerr], C=0 C=S, sulfurgg-oxygen, and NRferr]; Gis
nitrogen or carbon; 20 the ring containing D, E, G K, and J in
formula | nmay be a saturated or unsaturated 5-nenbered ring and may

opti‘onal ly contain one or two doublpREPARATIONG may optionally contain from
an

one to three heteroatoms in the ring may optlonally have one or two C=0
or C=S groups; yOfo- Ayl-34(2 418 : ' & one or

t wo substltuent ' : hd Yr e qnfduog%layéj ' ngﬁ'
b d o (C | K I
MR C il e o)

- NH % f
COC\I:SE g[[se r‘% eréiﬂ]{siﬁrtfm CF err i Q%Per f? aﬁé Fw’ é[-'gr(?]‘Hk[zeﬂ(f'agpkyl ),
-S(Clerr] - @.33(sB I?(?HF, 0499(-5 deppm. -SQ(Clerr]-Cerr] al kyl),
-SJerr](derr]-Cerr] alkyl), -SOerr]NH(err]-Cerr] alkyl) and
-Sgerr]N(Cerr]-Cerr] alky(Cerr]-Cerr] alkyl), wherein each of the
Cerr]-Cerr] alkyl 30 groups in w& R[err] groups rray

optional I'y cont aj g gy Qf 7 i3 edaUBIE1 Bherlvhidi.ByiPd idin-

Clerr]-derr] al ee doubl e

or triplG bonds,Asbgireof3-aminc -naétlkgiﬁe(aet)&trw\qthykpwm Hspyreble@ydartzoritriten e
el cctea 1 16 pREre Sl palcicplo oo TR stB i ion ApapRial i,
pyrazi nyl , yntii |dhtﬂe starting matésiabvs cohsumédll Tho esactibn mmixtyute, wite candemtrated vl |
i sot hi azol ytlo’dryness. The residue was quenched with water and extracted with ethyl acetate.
The organic extracts was washed with brine and concentrated to dryness. The residue
16 was suspended in 0.6 mi of 86% phosphoric acid and heated at 130°C for 1 hour. The
mixture was cooled and poured into ice-water, stirred until solid formed. The solid was
fitered to give 2,5-dimethyl-7-(2,4,6-timethylphenyl)-SH-pyrrolo[3,2-d]pyrimidin-4-ol.
The alternative way for the work up is via extraction technique. The ice water was

extracted with chloroform. The organic layer was dried and concentrated to dryness to
20 give the desired product. .
'H NMR & (CDCl,) 6.92(s,2H), 6.88(s,1H), 4.14(s,3H), 2.43(s, 3H), 2.28(s, 3H)
2.09(s,6H). _
The following compounds can be prepared in a similar manner:
2,5-Dimethyl-7-(2,6-dimethyl-4-chioro-phenyl)-6H-pyrrolo[3,2-d]pyrimidin-4-ol;
25 2,5-Dimethyl-7-(2,6-dimethyl-4-bromo-pheny!)-5H-pytrelo[3,2-d]pyrimidin-4-ol;
2-Methyl-7-(2,4,6-trimethyl-phenyl)-5H-pyrrolo[3,2-d]pyrimidin-4-ol;
2-Methyi-7-(2,6-dimethyl-4-chloro-phenyl)-5H-pyrrolo[3,2-d) pyrimidin-4-ol;
2-Methyl-7-(2, 6-drimethyl-4-bromo-phenyl)-5H-pyrroic[3,2-d)pyrimidin-4-of; and
2-Methyl-7-(2,4,6-trimethyl-phenyl)-5H-pyrrolo[3,2-d)pyrimidin<4-ol;
30 PREPARATION H
 4-Chloro-2,5-dimethyl-7-(2.4 6-trimethyl-phenyi)-5H-pyrrolo[3 2-dlpyrimidine
A mixture of 2, 5-dimethyl-7-(2,4,6-trimethylphenyl)-5H-pyrolo(3,2-d]pyrimidin-4
-ol (1 mmol) in POCI, (1.3 ml) was heated at reflux until all the starting material were



pyrazolyl,. pyrrolyl, indolyl, pyrrolopyridyl, oxazolyl and benzoxazolyl;
Clerr]-C erMoeses8gal kyl or (Clerr]-Cerr] alkyl ene)( err] - CPERABRIT/00922

cycl oal kyl), wherein one or two of the carbon atons of said 5 cycl oal kyl

and the 5 to 8 nenbered cycloal kyl noieties of said ((Jerr]-Cerr]

al kylene) (C[err]-Cferr] cycloalkyl) may optionally and i ndependently be

repl aced by an oxygen or sul fur atom or ‘NZ[ err] wherein Zerr] is

sel ected from hydrogen, C[err] Clerr] alkyl, benzyl and Cerr]- C[err]

al kanoyl, and wherein each of the foregoing R2 groups may optionally

substit ut ed SPRs¥MadotapgHbl-Bdoure dhe pixture Was concenimteh it dnness: di h@dﬁ%‘d“# rom
chloro, fl uokgs pbrdtity it Watet arid éxtielcfid \lntl'i'&hylfﬂc&dte THe drghfilc Mifer was dried -

substituent sel ect ed from brono, iodo, Clerr]-Cerr] alkoxy
00 =0) (] er ) Eppgantraiadipidrynesactp YN CPMBRUNE] ol kyl ) (Clerr]-lerr]

| Kyl S
?N(%/:[Zarr] (C[Cgaﬂjs] aﬂ(;ﬂh’)‘ﬂ(‘ err*b&?ﬁ?gg&%%w C?rerrpr%F%sl%“))zsus'aH)’
al kyl ) - COB ( R.Bb(sj6H)pRM] al kyl ), -NHCO((Jerr]-Cerr] al kyl), - COOH,

err

(R |
- | kyl CONH kyl CON
aICE;gI;3[(CEe]rr](:[?:[r(ra\]rrifjl a?/kill) EH(CEG k fio l ySg(C[e”](qC[e;;]r]anrkH)
-Sgerr](de A, gl $cginpe : ; phe H-pyadl nvridi

S N I | kyl N

cRLerr R ert i S i S e ﬁﬁ”gl m";‘nbér)ed caf*[bﬁé;]cf*.[ﬁri? ng
whi ch may opt i onaAmpttamufmammc-@mdhy!-At(24M¢mtdpbhbnyi)aﬂﬁ-¢bqnah€2—c&rbbm one

t nb

opt i onal 19 PRl A RReep L4 ieh il Sl a1 48RP odbene wes b,
NZ[ err] \Ahermaieiberdﬂhx tor about sly Hoogamti &l lhbrs}arfﬁh@ Malerm Wete cdIs0mEd. OThe
S0y or ] - G 0 pencheck i aathom, babfos vt sietad NEHED. o, fered
al kyl ene) - O thtdugh Celte®r The fittriitelwas c{da[ceﬁﬂta@i&a eeé kTheregidu@wasjuenched
61777 el e s St B i e
(|CL elrr] %erﬁﬁa@hkalmeémﬂtbd@ n@d{s% i@ﬂaﬁﬂﬁ&ﬁ?ﬂ?ﬁeﬂm A £6riméthgr I |
k1) - Ry repareiplda Ripidins & carpbule ackmeyf e o GroRvg e P9
Rlerr] is hyg,grgggrb mgggn or ethyl; R8 i's hydrogenrlo(rja;[ ﬁrlr]a%e\r/\/:]LrZI Eyl

heny! , ¥ dyl .
coch of the 30 T GFNMRGDRIS A8 o14b.ath S Pals 1t Si2dbrscttons A srdhon? 506, #9,
four substi ty_gg(ss@,.ﬁ[ grgaks gm,egqjg(s 8HFppm.

20 PREPARATION J

-
-

carboxylic acid methyl ester _
A mixture 7-amino-1, 6-dimethyl-3-(2, 4, 6-trimethylphenyl)-1H-pyrrolo3, 2-
b)pyridine-6-carboxylic acid methy! ester (1 mmol), n-butylnitrite (BUONO) (1.5 mmol)
25 and CuBr, in acetonitrile was heated at 60-70°C until ell starting material was
consumed. The mixture was quenched with water and extracted with ethyl acetate,
 The organic layer was dried and concentrated to dryness to give the title compound.
'H NMR (COCl,) 6 7.09(s,1H), 6.94(s,2H), 4.16(s,3H), 3.98(s,3H), 2.52(s,3H),
2.30(s,3H), 2.04(s,6H) ppm. 2,7-dibromo-1,5-dimethyl-3-(2,4,6-trimethyl-phenyl)
30 -1H-pyrrolo[3,2-b]pyridine-6-carboxylic acid methyl ester was also produced as a minor
component. 'H NMR (CDCl,) & 7.00(s,2H), 4.45(s,3H), 4.03(s,3H), 2.51(s,3H),
2.34(s,3H), 2.12(s,6H) ppm.




to three of said substituents nmay be sel ected, independently, fromfluoro,

chl or o, r] al kyl and err err] alkyl) and
substltuenﬁ'y%%ﬁe ]sel ec%/ed fromofjﬂ)m) ]I(?EZIO $‘orrryly ) l%,[ngflﬂ'}m6%%err]
al kylene)-OH, (Clerr]-Cerr]alkylene)-O-(Cerr],-Cerr]- alkyJ)

-CF[err], -Nderr], -52- -NH err], -NH(C[err] Cerr] al

TR Rt R R het Hiimmﬂlmmmmm
al kyl), (Cderr]-Cerr] alkylene) S-(Cerr]-derr]

-C(=0Qqderr]-Cerr] alkyl), -C(=0 (CcgamisCl err] aIkyI) - COOH,
-Serr]NH((err C[err] al kyl Sgerr[N(C[err](err]
alkyl)(C[err]-Cérr] ?°UN£YI'8P|‘<}TNH‘%H] -NHSO err](derr]-derr]

al kyl), -S(C[err],-C[err] al kyl) gpd SQerr](C[err] Cferr] alkyl), and
wherein 5 each of the (Jerr]-CePr] alkyl and (Jerr]-Cerr] alkyl noieties

in the foregoing R err] groups ma optionally have one or two doubl e bonds;
Rl err] iﬁ hydrogen, Cerr]-Cerr phalo (e.g. chloro, fluoro, iodo or
brono), hydroxy, - derr]-Ce r’]’ )‘\C( =0 (derr]-derr] alkyl),
-C(=0Q derr]-Cerr] alkyl), OCF[etIr] EF[err] CH[Ierr]O-l or
-CHerr](Cerr]-Cerr] alky] R[err] I s hydrogen, hydroxy,

met hoxy or fluoro; R' is hy@ oge N(C[eﬁr] Clerr] alkyl; and with the
proviso that: a) when both J and K are cdygoons and D is CR[err] and E is
nitrogen, then G can not be nitrogen; (bJ* when both J and K are carbons and
D and G are nitrogens, then E can not be CRl err] or COor C=S; (c) when
both J d40d K areot@a pfmmboe\swawja@epmblfsaiﬂaemf lwhegeint hen G can not be

the' ring cont ai niftyoasred s Wsrarsrt BPbnel AouBle P ansB Dot vo doubl o bontis
adj acent to eachAdsmitrogemor Cht phar mac-eut ically acceptable salts of such
Copounds 2y ERRR AR L ISAR S PRSPy sopmme, |
Cerr] - er sGR'MIHR’, WORZH'°ORY, -CRER'CSRT biy-ODRsubstituted with one fl uoro,
o ernl er ] g0 et et Qo i R Bnd Wmdh ©
nitrogens ; '
D and E are each selected, independently, from nitrogen, CR*, C=0, C=S,
sulfur, oxygen, CR*‘R® and NR® ;
G is nitrogen or carbon;

20 the ring containing D, E, G, K, and J in formula | may be a saturated or
unsaturated S-membered ring and may optionaily contain one or two double bonds and
may_optionally contain from one to three heteroatoms in the ring and may optionally
have one or two C=0 or C=S groups; —_—

R' is C,-C, alkyl optionally substituted with one or two substituents

25 independently selected from hydroxy, fluoro, chloro, bromo, iodo, -0O-(C,-C, alkyl), CF,,
-C(=0)0-(C,-C,alkyl), -OC(=0)(C,-C, alkyl), -OC(=0)N(C,-C, alkyl)(C,-C, alkyl},
-NHCO(C,-C, ealkyl), -COOH, -COO(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, alkyi),
-SO,NH(C,-C, alkyl) and -SO,N(C,-C, alkyl){C,-C, alkyl), wherein each of the C,-C, alkyl

30 groups in the foregoing R' groups may optionally contain one or two double 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, whersin said aryl and the aryl moiety of said (C,-C,
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R érr] is C[err]-C[err]aﬁ'm rl-Clerr] alkyl)-Co(Cerr]-Cerr]
al kyl ) whi clwopg/ossgt i on H ,y!gt, ij’gouble or triple bondpc3¥asso0922
Conmpounds according to claim 1t is -CHRerr]Rerr],
-NR[err]Rerr], 25 -NHCHRerr]Rerr], -OCHR err]R err], -SCHRerr]Rerr];
and Rlerr] is C[err]-C[err] al kyl , V\/nich may optionally be substituted with
one hydroxy, fluoro, CF[err] cyclopropyl ‘éP‘C[err]-C[err] al koxy group and
whi ch may optionally contaln one double or triple bond; and R err] is

benzyd or (er rLFC} ré% whi ch may i onal |y contain one double or
tripl e bond, al | F?ie‘EﬁPQIf'PFl @@M ]nag &9" thigay!: henzothienyl, pidyt, auisplytai d
b I I b 1.3
I e LS N SRR A
Conpounds acéMP’NL pygoi. anqlﬁln. RyTERiepyii .@molylyndebmxa@wl. o Genpdqduy;l
accor di ng toggké‘ L& Qdk%ﬁﬁ)gﬁ D%RE nsilk iviHetdin oﬁg‘%{rrb}vg of the é&rﬁog[yae” PRl

met hyl . s” acco dlng to cla

or OIt ri- 3u|55][ pYQlO@HY‘rmerP Sita 8 memberadcycloalkyl moiaties oisddt(on-@,dkybmlb(sfc :
t
(L err T e or Bragekll a8 P@ﬁ%%%?*?’%'"%ﬁp?’%ﬂ@ lepingetiBy 4 befich buRlrfos
(eg[cﬁr (r)% tCL:r g}hy NQthel)ei ' is selacted fro bydrogén, lm;mﬂmmmwm'db alkhmyeo t a: 2
o doubl o ofnf! HAR “%aé%*a{}w]h%ﬁa{%%  So5ts i ord pp RLp & Gteniyfr o
et gyl ghl olr oneto mmmnuants mﬁaplendéntl?l selda[taﬂrc}églahbm,]ﬂuoro. hydroxg and C,-C,
t . .
e or . Byt B bR Ehs B tien 3plsEtam Brome THR PiiGs AkB% OB gt k, ©
subst i tutent alk;ze-om@smmo o0t | k)G 8C] atkyf)/ csrc?bsrdlﬂ: Kleenind, NHY3,.C, 1§Jk |

S-(lern gl e el e A e L L,

CFlerr

br E)mo Lnd I ocbocmece csaagfal , ICONHT, w{ CDON(C, &, cdikyiNCACK WikyD! BHS

may optional |y ConctJ"’“-so &% glﬂyd ©s8(c, ¢ Payly -SS,NH(C,-C. alkyl) and -SO,N(C,-C,
15 alky))(C,-C, alkyl);

-NR'R? or CR'R?R'® may form a saturated 3 to 8 membered carbocyciic ring
which may optionally contain from one to three double bonds and wherein one or two.
of the ring carbon atoms of such § to 8 membered rings may optionally and
independently be replaced by an oxygen or sulfur atom or by NZ* wherein Z* is

20 hydrogen, C,-C, alkyl, benzyt or C,-C, alkanoyl;

R? is hydrogen, C,-C, alkyl, -O(C,-C, alkyl), chloro, fluoro, bromo, iodo, (C,;C,
alkylene)-O-(C,-C, alkyl}, {C,-C, alkylene)-OH, or -§(C,-C, alkyl);

each R* is, independently, hydrogen, (C,-C, alkyl), .ﬂuoro, chloro, bromo, iodo,
hydroxy, cyano, amino, {C,-C, alkylene)-OH, CF,, CH,SCH,, nitro, -O(C,-C, alkyl),

25 -N(C,-C, alkyl)(C,-C, alkyl), -S(C,-C, alkyl), -CO(C,-C, akyl), -C(=O)H or
-C(=0)O(C,-C,alkyl); |

R® is hiydrogen, methyl or ethyl;

R® is hydrogen or C,-C, alkyl;

R® is phenyl, pyridyl, pyrazinyl, pyrimidyl, pyridazinyl and wherein each of the

30 foregoing R® groups is substituted with from one to four substituents R'® wherein one
to three of said substituents may be selected, independently, from fiuoro, chlore, C,-C,
alky! and -O{C,-C, alkyl) and one of sald substituents may be selected from bromo,
iodo, formyl, OH, (C,-C, alkylene)-OH, (C,-C,alkylene)-O-(C,-C, alkyl), -CN, -CF,, -NO,,
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9.  Compounds accor di y’gmﬂ, mmsm" ein Ais N, CHor CCHerr]. 10. °
Conpounds gto JA Is CH J and K are and
D, E, and %ﬁgrgigg#‘)trogen Cobnpounds according to cl ai mwgﬂ%‘{l‘g J and
D are nitrogen, and K and Gare carbon, and Eis CH CCHerr] or
Clerr],Herr] 12. Conpounds according to claim1l wherein J and K are
carbon, and Derr]EG isOC(CHerr])=C, -82-CH=C, S-C(CH3)=C, S-CH=C,
N(CH3)-C(CH err])=C[err] 20 NHC(CH err])=Clerr] NHC(CH err]CH err]) =C,
N(CH err])-CH=C, ON=C, S-N=C, N(CH err])-N=C, OCHerr]Nor S-CH2N. 13. A
conmpound acti,dli NH(Co-C;| alfkyl),1 W@} nelEyI)(E,-CoHBKk).r BCO(CIC, akyl), (C,C,

= oyol openteRuet - CeE Mo RIGh 5o bl PR B iRl et SERP Gy, 25
14. fA conpulkylyl «meﬁ)gﬂ,m byl COOH, mse;wgw,tcxeamm £490,R(€/-C] amgmm.-sf B
is afive er or. u er c.rin

conpound aggﬁh ﬁg @gi t}ﬂﬁﬁﬁg’iqﬂﬁ&y@ #«?ﬁ@' ﬂ@feﬁ%@h‘]%@kl& B4 Whemsin i ng,
a pyrrolgdi g bhthe €,10)i dikyd dndl G-, dlky! Ghoidtié® Pl idiégding gns %r@u ps nay
phar maceuti cal osition for t& eat ment, preventi on or bition 30
of (a) a d.%m@ﬁ%ﬂ%e PPY.9f Py lo 'e\tﬂ‘?ﬂéﬁ can be effected or faC| litated by
ant agoni zi ng CRFR 7asrvg¢:w§0dhgcbm ol der AC edcﬁuardihﬁ&bdwd%drmﬁ.%ﬁ Hro

cted frominflammtory disofders

facilitated
such as rhe@(éh‘&cﬁ"&f‘)th (’tQKCa‘ﬁ:d alfot)e daftRAUEC, i, @GFm@Fs.p&HzDatos and

al l ergies; @.gg@l Az Xi ety di sorder: pani c; WO 98/ 08847
PCT/ 1 B97/ 00 ( %ﬂ‘ obsessi ve-conpul si ve di sorder; post-traunmatic

stress ¥ sorder;RE) 3&@"@996{@6‘1’9"){- moetbexy enflupreiess; pain perception such as
fibronyal gi a; ”Dﬁd i hyarddeh or I%, 4Ryi; and
with the proviso that: a) when both J and K are carbons and Dis CR*and Eis
nitrogen, then G can not be nitrogen; (b) when both J and K are carbons and D and
G are nitrogens, then E can not be CR* or C=0 or C=S; (¢} when both J and K are
15 carbons and D and E are carbons, then G can not be nitrogen; (d) when G is carbon,
it must be double banded to E; and (e) in the ring containing J, K, D, E and G, there -
can not be two double bonds adjacent to each other; '
and the pharmaceutically acceptable salts of such compounds.
2.  Compounds according to claim 1 wherein B is -NR'R?, -NHCHR'R?,
20 -OCHR'R? and R' is C,-C, alkyl, which may optionally be substituted with one fluoro,
or C,-C, alkoxy group and which may optionally contain one double or triple bond; an&
R? is C,-C, alkyl or (C,-C, alky})-CO-(C,-C, alkyl) which may optionally contain one
double or triple bond.
3.  Compounds according to claim 1, wherein B is -CHR'R?, -NR'R?,
25 -NHCHR'R?, -OCHR'R? -SCHR'R? and R' is C,-C, alkyl, which may optionally be
substituted with one hydroxy, ﬂuoro, CF,, cyclopropyi or C,-C, alkoxy group and which
may optionally contain one double or triple bond; and R? is benzyl or C,-C, alkyl, which
may optionally contain one double or triple bond, wherein said C,-C, alkyl and the
phenyl moiety of said benzyl may optionally be substituted with one fluoro, hydroxy,
30 CF,, cyclopropyl, C,-C, alkyl, C,-C, alkoxy or chloro group.
4, Compounds according to claim 1 wherein R? is methyl.
5. Compounds according to claim 1 wherein R*, R%, R?, R?, and R'? are
_ hydrogen or methyt.
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depression, including ma F I ngl e epi sode depression,
recurrent, wWepsosshon, Hm“ mnmﬁﬂlmg“ d depression, nood GRCOIBIRHM22
associated with 5 prenendtrualt syndfone, and postpartum depression;

dyst hem a; bi polar disorders; cyclothym a; chronic fatigue syndrone;
stress-induced headache; cancer; irritabl e bowel syndrone, Crohn's disease;
spastic colon; post operative ileus; ulcel diarrhea; stress-induced fever;
human i mmunod eficiency virus (HV) infections; neurodegenerative di seases
such -as Al zheiners dis 0‘Sase rk| nsqn's di sease and I—gp.sa gton' s di sease,

10 gastrointestithal dr¥BReWMs acgardigadeseipine I swaerei b5 Qe risubsiituted
bul i M a ner pRgayi ik OFREH hadwe &tmmuushmrﬁ@hréiaaeﬁ&mﬁu?aeaaﬁﬁ% G,Lens

(e.qg., dependenC| es ‘on_al cohol , cocaine, herain, benzodiazepi nes, or ‘ot'her

drugs); drudkdhd QrCoftal AkVhdr lneks s AEHR:O-CunGakylindGEed BEFanoGHO,
epi sodes; Dgﬁ:hbr@kﬂeﬁé %sy&k&r@mrﬁywﬁbm.@nd RAANGAY am%gwcorg'&rmetlc

hor none (A esit ertility; head traunas, &J traung;
i schemi ¢ Snedorgaing @arfh) alkybargups may-optioneli:eontais.ane doublesoriple bandpocanpal

i schemi a); excitof oxi

dysfunctions i nC|G{IdI ncc&ﬁ é‘g@ﬂl 1n%ﬁc g ﬁrﬁu%léetﬁgﬁg?‘tﬁ%@?goﬁgrngf,anpoeracﬁhne
stress syndobfd, Rh&i %% andi ;)5 mgrd@@edentyqovmgpammhm ethylbri | | ati on, "and
dysfunctions i ndyged r ep
cystunct ons | ESESC, WolBBlAdE B B AL E R W SHRRAY MBI BBy AL
urinary i nc eviicin divec éwo sarnthree dabpstitutents odret indepéreteatlyrseectegdpfeomnCl-C, | alifyl, ct

dement i a rap t e a y
congest | e REReCr kG C BlorBRarBIPyS. sty BserenO G Htudor et -
in a mamal ,cyam;pdshienmgluam abrommt and mdo;o.mmuhdeauhcdrtﬂuenlgrgoing: (8}-0, )L alkiiat
Is effective in the tr gﬂa g' such % ctﬁ i n a pharmaceutically
accept abl e S5CURSTRY &P y confain @pg seuple ortRfeBo0g: ent . prevention or
:cnhl Ibl ti OndOL (a)s.a leﬂhﬂeﬂnddﬁ&wﬁ?ggﬁWIgﬁ wharein ﬁcler,b%He:‘rmeﬂ,eddor
acilitate yantago zin | udi n ut not to, di sor
i nduced or faclit% 85 %?"‘i%‘;'"ﬁt% de“?’hﬁ'ﬁ'ﬂ&g 4 apd Rrﬂ’?& ry
di sorderﬁs SWYnA BSE rm@hgr@@hhrl tis and osteoarthriti s pai n, asthma, 30
psoriasis and allergies; generalized anxiety disorder; J)anl C; phob| as;
obsessi ve- 11.° Compounds according to claih 1 wherein J and D are nitrogen, and K
and G are carbon, and E is CH, CCH, or CC,H,.
12. Compounds according to claim 1 wherein J and K are carbon, and
D-EG isO-C{CH,;)=C, O-CH=C, S-C(CH,)=C, S-CH=C, N(CH,)-C{CH,}=C,
20 NHC{CH,)=C, NHC(CH,CH,)=C, N(CH,)-CH=C, O-N=C, S-N=C, N(CH,)-N=_C,
O-CH,N or S-CH,N.
—13.___A compound according to claim 1 wherein B is -CHR'R?, -NCHR'R? or
-OCHR'R?, and the CHR'R? group of B is a cyclopentane ring.-a tetrahydrofuran ring
or a tetrahydrothieny! ring.
25 14. A compound according to claim 1 whereln the NR'R? group of B is a five
membered saturated or unsaturated heterocyclic ring.
15. A compound according to claim 14 wherein the NR'R? is a pyrrolo ring,
a pyrrolidino ring, a thiazolidino ring or a morpholine ring.
16. A pharmaceutical composiﬁon for the treatment, prevention or inhibition
30 of (a) a disorder the treatment of which can be effected or facilitated by antagonizing
CRF, including but not limited to disorders induced or facilitated by CRF, or (b) a
disorder selected from inflammatory disorders such as rheumatoid arthritis and

osteoarthnt!s pam asthma, psoriasis and allergies; generalized anxiety disorder; panic;
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conpul si ve di sorder; q ess disorder; sleep disorders

I nduced by stress pai mmmamwm m& as fi brorryal gi a; nood di sorders
such as deWOMBOBY] i ncl uding nej o8 ression, single episdfSRIHPRL| on,
rurrent prenmenstrual syndrone, and postpartunldepreSS|on dyst hem a;

bi pol ar disorders; cyclothym a; chronic fatigue syndrome; stress-induced
headache; cancer; irritable bowel syndrogg Crohn' s di sease; spastic colon
post operative ileus; ulcer; diarrhea; ress-induced fever; hunman

i mmunodeficiency virus (H'V) infections; neurodegenerative di seases such as

5 Al zhei etk SRagseniedthllnaN. &sagadzﬁgast PR D0 0 a3, Y88  ders

gastroi ntestl na eases [ sor'ders suc
nervosa; heingucédhdycstessepain p;éleeptmad sukdp as dibrarnysadgianchoadddisdrdersssiceh gs,

dependenci e n_al cohol . .c l.ne, .. h be Z0 or ot her drugs);
drug and al §8ﬁ8§gﬂﬁ't ﬂ’&&%‘{}%ﬁm’@@ﬂﬁﬁ&ﬁg‘?&m eBade; %ag%%o d&??@ﬁ@f‘rd’ T¥Bdes;
ﬁUt hyr oi d s'da#resslad,r @hiid a?usdr mce;@ﬁmppsnom irad o Jd?sordllsrtsl dbsgdidied | with

or none A ; ?S't inferti traunms; ,spi na| traumng;
" oGhen ¢ SncBIeSATS Tl BipTnS and pobpsim Fenmenes SkhPae: o disorders:
hi ppocarrpal cya&hﬁmaa)chrmslfaﬁgw ByndiBined HiresSlRES] HRBUAGHRS Yoanthr: Girflable
I mmune dysfunctions incl éI'BI ng stress induced inmune dysf unctions

porcine str bewelsyRdrame Crogo’s tiseaneitrasc colpey P°E’q‘?ﬂ%“’ﬁd’?ﬁ%ﬂ?ﬁﬂ '3""993
fibrillati Ogeres%uddmfwmuﬁ@;mm@adﬁ&an@wnwwm&ct&s, Adlrédédehertive

sheering stress in sheep or human-animal interaction related stress in

dogs): nuscHisapseSHshas ‘M?'?%PS‘F diseasn Padreson'sdinease andivntingtass digease;

Al zhei Mags Gratfintebtidal idifedkes; SRIMBNEISideMNSOER Uhartort:da AnAl bIIThiE EtUSsa;
hypert ensi on; tachycar di a; congest ive heart failure; osteoporosis;

premat ure bhewerhagis sYPssEhamse denendencipsand adgialiens (2.g., sieppndencies ag t o

bj ect d

o orai m 1, UoRRSoSarizhbrol, 8ahBuRz chihed Tt thordnugh ug EATRRUAG A GRAA ",
treating or Synptomms: isiiessindueesd paychetic episades: @mhyrqi@stpk syndrome; syndsomecatt i on
of which cap,fapdifats hflidhetid HorinoRb SADHY; 6B intdttit-Théy falimas e N

16 cord trauma; ischemic neuronal damage (e.q., cerebral ischemia such as cerebral
hippocampal ischemia); excitotoxic neuronal damage; epilepsy; stroke; immune
dystunctions includirig stress induced immune dysfunctions {(e.q., po}cine stress
syndrome, bovine shipping fever, equine paroxysrrial fibriliation, and dysfunctions
induced by confinement in chickens, sheering stress in sheep or human-animal ~

20 interaction related stress in dogs); muscular spasms; urinary incontinence; senile
dementia of the Alzheimer's type; multiinfarct dementia;, amyotrophic lateral sclerosis;
hypertension; tachycardia; congestive heart fallure; csteoporosis; premature birth; and
hypoglycemia in a mammal, comprising an amount of a compound according to claim .
1 that is effective in the treatment of such disorder, and a pharmaceutically acceptable

25 carrier. '

17. A method 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 facilitated by CRF, or (b} a disorder selected from
inflammatory disorders such as rheumatoid arthritis and osteoarthritis, pain, asthma,

30 psoriasis and allergies; generalized anxiety disorder; panic; phobias; obsessive-
compulsive disorder; post-traumatic stress disorder; s)éep disorders induced by stress;
pain perception such as fibromyalgia; mood disorders such as depression, including
major depression, single episode depression, r: ~urrent premenstrual syndrome, and



in a manmal , conprising adninistering to said nammal a CRH bi nding protein
i nhi bi ti ngVW®B3/0884df a conpound according to claim1l. 25 PCT/IB%/00922A
phar maceuticat--conposi-tion for treating or preventing a disorder or

condi tion, t or prevention of which can be effected or
facilitat eﬂ'mﬂn t‘ Erﬂ bi ndi ng pr el nin a mmml, corrprl sing a CRH
bi ndi ng pr iﬂ' anount of a o ound accordl ng to claiml and a
pharmaceutical ly accept able carrier. A conpound accordi ng

o clalm 11 ok Iaaieutn stk ot erel s il S gach Hae)”

conmpound acepidion®; t stre¥sandaced, heditachie) daheér: |irritabléi bowél syridromes tCronhed
phenyl , wher,gin the ts\gtg) or, thre substit ut ent a.rsisiggdependet eI ec ed from
/

Clerr]-der pjsease, SRe %%pro operative ileus; yoSeess:| er,
O (Cerr]q auﬁﬂananwmdﬁodeﬁsémyr\hm@[(m)] infabtiotse nearo@egéﬁemv]a cﬁﬁs&k %h&uhs
CFlerr], err], gerr]al kyl-ene)-OH cyano, | oro, fluoro,
br ono ané i iRy, @FFP’@&%P?"@'FS% Feﬂiﬁ)% w'@msd@%‘?) gaﬂ@ntegﬁwps
nmay opti Onahls%aE&gteﬁhﬁg QESrdﬁPé‘?u &E aﬁJr ?TQBU&G osaﬁn&ﬂﬁ?ﬂ&’é\f s9£s§ he

formula 5 [err] wherei n
hydr ogen, nehempical @?ﬂ%"ﬂéﬂciﬁmﬁﬁd dﬁ??nﬂ@bﬂn}o@lne,'thﬂ; i s

and R err] Paniddifieles! bric '&Fgf {'L%ﬁi‘dhﬁﬁgé'?@&%%@m%e{ﬁ&*%?{)%ﬁ 5o,
?Jﬂ([j (ra ?>r<]y c%/mdupedrpsyfhoﬂcf:pplquies:][ ?;.Kthozd &igk ay;aymfiu; syﬁfla:ime} of rﬁ:appropnate
al kyl) ( i?:r ?ﬂ%ﬂ'?é*fc ﬁ?’l?}‘ﬂe%%{)f g%ﬁf ktqé'{ﬁﬁ' Q?i@‘ﬁ'%’%f‘%dﬁ‘@rﬁ' d taums;:
al kyl), - .s@wmm ne@ong) Géxﬁpge riéaC] @eret];ral isghgmia3Such as cerebal hippocampalund
according t %cﬁel%mrp ex‘é@gtr ic nélﬂ‘ FéalC 9%%8 ebﬁépsy, stroke; immune dysfunctions

including stress induced immune dysfunctions {e.g., porcine stress syndrome, bovine
shipping fever, equine paroxysmal ﬁbrillétion. and dysfunctions induced by confinement

15 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;
multiinfarct dementia; amyotrophic lateral sclerosis; hypertension; tachycardia;
congestive heart failure; osteoporosis; premature birth; and hypoglycemiain amammail,
comprising administering to a subject in need of said treatment an amount of a

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

18. A method of treating or preventing a disorder or condition, the treatment
or prevention of which can be effected or faciiitated by inhibiting CRH binding protein
in 2 mammal, comprising administering to said mammal a CRH binding protein
inhibiting amount of a compound according to claim 1.

25 19. A pharmaceutical composition for treating or preventing a disorder or
condition, the treatment or prevention of which can be effected or facllitated by
inhibiting CRH binding protein in a mammal, comprising a CRH binding protein
inhibiting amount of a compound according to claim 1 and a pharmaceutically
acceptable carrier.

30 20. A compound according to claim 11 or 12 wherein Ais N or CH, R®is
methy! and each R*, R®, R®, R? and R'? is, independently, hydrogen or methyl.

21, A compound according to claim 20, wherein R® is di- or tri-substituted
phenyl, wherein the two or three substitutents are independently selected from C,-C,
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7-(1-ethyl - propoxy) 5 et hyI .3-(2,4,6-trimethyl -phenyl)-pyrazol o[ 1
5a]pyr|md|ne 6-trinethyl - phenyl ) - pyr
, 6-a] pyr i P84 "H’w“mﬁﬂamm am ne; WO 98/ 0884%’%1'%2
PCT/ 1 B97/ 00922 57-
- Et hyl - propyl ) -[ 6- rret hyI 3-(2,4.6-trinethyl-phenyl)-pyrazolo[1
,5-a]lpyrimdin-7-yl]- amne; 7- (1 56-
- Et hyl - propoxy) - 2, 5-di et hyl - 3- (2, 4, 6-tri net hyl - phenyl ) - pyrazolo [1, 5-
al pyri mdine; 5

2, 5-Di net 3- t th

Fopyl - am e CECCS RS (PR YAy RN B G 3”406 P
, 2, 3] t ri azolCafCialylehd)QOHi ¢yanq.- 9fplprc( 1ﬂuceoh;arorm @ngdl lodoniwherein leach of the

_Et hyl - |

5 3{ i P;gpl}é C# A'[Sg(émé@*"kyﬁ?%}’é Jﬁa\} 95{7%@! comﬁlné’éxg actibié br triple bond

[6 Br ono- 5- net hy223 (Z‘yd?rﬁpwmdmtmplfoghdnyt) SH—[l

, 2, 3]t|a$ol o[ 4,5-b]lpyridin-7-yl]- (1-ethyl-propyl)-nethyl-amne; 7-(1

-EthyI opoxy) - 5- met hyl - 3- ( 2, 496tr|rrethyl phenyl ) -3H [ 123]tr|azolo

[4, 5- b]pyrldlne 15 OH 4- (1 RS

- Et hyl - propoxy) - 2, 5-di npt hyl - 4- (2, 4, 6-tri net hyl - phenyt) - 5H—Ipyrrol ol 3, 2-d] py
i i di ne: |

E[Iem]l)?g,&oi net hy | N4Z(t

-5H pyrrol o-[3, 2-d] yrim'
25D|rrethyl (S)-(t
yrrol o- 180 [ 3, 2 pyri [

or

16

_ N {
20 Rayl\\ l / .‘.

25 wherein R¥ is C,-C, alkyl, R”’ is hydrogen. methyl, chloro, bromo, -COOH or -COO(C,-
C, alkyl), T is chioro, bromo, iodo or triflate, R? is hydrogen or C,-C, alkyl and R* is
hydrogen, (C,-C, alkyl), fluoro, chioro, bromo, iodo, hydroxy, cyano, amino, {C,-C,
alkylene)-OH, CF,, CH,SCH,, 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)0(C,-C, alkyl);

30 23. A compound according to claim 1 wheréin said compound is:
7-{1-ethyl-propoxy)-6-methyl-3-(2 4,6-trimethyl-phenyl)-pyrazolo[1,6-a]pyrimidine;
{2,5-Dimethyl-3-(2,4,6-trimethyl-phenyl)-pyrazolo[1,6-a}pyrimidin-7-yl]-(1-ethyi-

propyl)-amine,;
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{1-Ethyl-propyl)-[5-methyl-3-(2,4,6-trimethyl-phenyl)-pyrazolo[1,5-a}pyrimidin-7-yi}-
amine;

7-(1-Ethyl-propoxy)-2,5-dimethyl-3-(2,4,6-trimethyi-phenyl)-pyrazolo[1,5-
alpyrimidine;
[2,5-Dimethyl-3-(2,4,6-frimethyl-phenyl)-pyrazolof1 5-a}pynmldm-7-yl}-ethyl-propyl-
amine; -

[5-Bromo-s-bromomethy!-a-(z,4,6-1rimethyl-phenyl)—aH- [1,2,3]triazolo[4,5-
b]pyridin-7-yi]-(1-ethyl-propyl)-amine,;

(1-Ethyl-propyl)-[5-methyl-3-(2,4,6-trimethyi-phenyl)-3H-[1,2,3]triazolo[4,5-
blpyridin-7-yi}-amine;

[6-Bromo-6-methyi-3-(2,4,6-trimethyl-phenyl)-3H-[1,2,3]triazolo [4,5-b]pyridin-7-yi}-
(1-ethyl-propyl)-methyl-amine;

7-(1-Ethyl-propoxy)-6-methyl-3-(2,4,6-trimethyl-phenyl)-3H-{1,2,3)triazolo[4,5-
b)pyridine; ’

4-(1-Ethyl-propoxy)-2,5-dimethyl-7-(2,4,6-trimethyl-phenyl)-6H-pyrrolo[3,2-d)pyr
imidine;

(+)-2, 5-Dimethyl-4-(tetiahydro-furan-3—yloxy)-7-(2,4,6~trimethyl-phenyl)-SH-

pyrrolo-[3,2-d]pyrimidine; N

2,5-Dimethyl-4~(S)- (tetrahydro-Nran—G—yloxy)—?—(z 4 G-mmehyt-phenyl)-SH-pyrrolo-
[3,2-d]pyrimidine; .

2,5-Dimethyl-4-(1-propyl-butoxy)-7-(2,4,6-trimethyl-phenyl)-5H-pyrrolo[3,2-
d]pysimidine; or

4-sec-Butylsulfanyl-2,5-dimethyl-7-(2,4,6-trimethyl-phenyl)-5H-pyrrolo[3,2-
d)pyrimidine;

or a pharmacsutically acceptable salt of such compound.



