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PYRAZOLO (1, 5- ALPHA) PYRI M DI NYL DERI VATI VES USEFUL AS
CORTI COTROPI N- RELEASI NG FACTOR (CRF) RECEPTOR
WARNDAGONBETS CROSS REFERENCE TO RELATED APPLI QATT/OBR005/037626
This application clainms the benefit of U S
Provi si onal Application No. 60/620,060 filed Cctober
19, 2004 and GB 0519957.5 field 30 Septenber 2005,
whi ch is 5 herebypi8gQEvatRdTRYCEFEREr €NCE iNn its
entirety. TECHNI CAL FIELD This invention rel ates
generally to CRF receptor antagonists, and to nethods
FIEId? treating disorders by adm nistration of such
ant agoni sts to a warm bl ooded mammal in need thereof.
0 RN ON The first
Hmo@or |cotrop|ngréf§§§W%g¥Fg%%or (CRF) was isolated from
ovi ne hypothalam and identified as a 41-am no acid
BAQIEGBROAANDVal e et al ., Science 273:1394- 1397, 1981).
Subsequent |y, sequences of human and rat CRF were

oo B g R R IS5 fBa iR o brofiy 30 &
intedri¥el icBEui@ thilor diePrTde.nedfdr sudcespacitinte isreasSék #Bielswitching

1983; Shi bahara et al., EMBO J. 2:775, 19 . CRF has .
speef @ad CRBBHICAUICHICBEE €S OF 8ish deeamesrighesn ff ﬁ?ﬂh e need for a high

ndacr.i j e : i > i
ron SRRy ORRHRHS ) EDE SH R OR Lt GRE s
resultdi ihas&ing@eictuiitdenss- ofgirimesiowvihgddarls GBWMR)i et # topidgo higher
hor mone (" ACTH'), b-endor phin, aq%ago ot her. . . .
freqansissite e BRGcBELH G FIHQBR aCtB&“p‘E%%%m? FOIFTRE
| 3Esi - BHE Qub PWBs. B
e Syl BBt S B P S e o
incoipuirhtirat embddsled passivgicomipordiitets, dapadionglirerstess, adystershimto the
nmenbrane re or which has been, found.tq.Dbe .
packgEE SFY AL A RP OB U R B en ¢ BB e gomle footprnt,and
lowerCoeNGE Rathib¢dl- 1451, 1984), pituitary (DeSouza et
al ., Methods Enzynol. 124:560, 1986; Wnn et al.

Bi ochem Bi ophys. Res. Cotnm 25 770:602-608, 1983),
[0003H (Gapatisors extehspraAo@inagl passiNg £YPROTEROIMMOSL LHGUIL GRFLE-

Typ%ﬁg{?%%:regﬁ%é}é %@ﬁ%%}vg&gﬁ%a@@@g) f"%’?ﬂ%l%@e%sepé’%yg?ﬂiag d high-
diel 62O L &shtdr® (IghskPedrimiti pgvder odbrepositeler high-keterahic powder and

Endocri nol ogy 775:1171-1179, 1986%#mhic aniaﬁgs
glaspewder MNtEEh drg sraprlly dimifed taacapditengegensin, or eiosder o

wn RS L5 b, bty g i

capaitonsittd orgamic atbs(rRes rsuch a4 utiizing Emafoic 56N BOERUBOGEPOXY

resiappbip OISR, TEoet pRCassgte 1 HanReEo i oy lapigates has
Pnnkgggkm(ﬁﬁkakyeceptor is a 415 amno acid protein
conpri sing seven nenbrane spanni ng domains. A
conparison of identity between rat and human sequences
shows a hi gh degree of honology (97% at the am no
acid level. In addition to its role in stinulating the
production o i I ieved to
coordi nate n%%§ﬁ%§h$ﬂ§{§ﬁ%§%%§§§?H§B$£§§¥?§? and
behavi oral responses to stress, and may be involved in
[0004] EFpalrbg pinesispimigyd vadtagdsfof etibedinttingow debesombbnee therqughly
CRF is believed to be a key jnternmediary. in .
appeshhiitndRe fAlowing %é@ffﬂdtqffécrﬁlﬂﬂ?anﬁepee%f Qdms, @ asgmpanying
o | and cardi ovascul ar systens (Crofford et al.
dra‘gﬂl%%ﬁﬂr@%lhhvest. 90: 2555- 2564, 1992; Sapol sky et al .,
Sci ence 238:522-524, 1987; Tilders et al., Regul
Peptides 5:77-84, 1982). Overall, CRF appears to be
one of the pivotal central nervous system
neurotransmtters and plays a crucial role in
integrating the body's overall response to stress.
Adm nistration of CRF directly to the brain elicits
behavi oral , physiol ogical, and endocrine responses
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Form 2 of [3-(4-Methoxy-2-nethyl-phenyl)-2,5-di nethyl -
ryrazol o[ |, 5-a] pyrimdin-7-yl]-

wQ taspok7gB- met hyl - [ |, 2, 4] oxadi azol - 5-yl ) - pr opyP{F/HI100%037626
as described before. Form1l is characterised by having
an XRPD pattern with signals substantially as |isted

[0005]p E‘F% llps'l;}g')}yé Ila:l:;??cgsrs gFCSttqglaféAﬁemﬂlc sRélen\glréws a%tegn%mcﬁlfnent of a chip

or die M%EIEHQEXu@aHI@fd?%OLﬁﬁﬁFbh)a‘p?m&ddﬂu@ﬁit Y Wifyg Beapd.o[ | , 5-a] p
yr|n1d|n yl1-1(S)

thyl-[1, 2, 4]oxad|azol 5-yl)-propyl] ure 6
[0006] F@ﬂvsre& S[biOFVﬁ @cEnnsisaFicoahshF RO IeHetht nb B?ﬁé@)g substrate of
FlgurFermJgramofponrmrphFormz of

- (4- Met hoxy- 2- et hyl - phenyl ) - 2, 5-di net hyl - pyr azol of

[0007]émnierﬁ ddiseribes \l gro¢es Sflov-foiSforminigyan-gnibedde] eapaditar.ol -
yI) propyl]-am ne. DETAILED DESCRI PTI ON OF THE

ON The esent . nvent I.s dir n
roous}, Hiaiikdotines SoeRrnraaoCUry ok SergoRl B eRis BRFAEs s of
Comh&gaghmﬁgﬁpgﬁg&d@mﬁagpn|sts In a flrst enbodlnent t he
F receptor antagonists of this invention have the

follomnn structure (1): and harnaceutlcall .
[0009hd?eglp1e§m%@wgalqe§amlé§p&vsi§r depesitedrondhe Gy F@Qﬂug%\%%l@efa?de igure
4 prodrugs thereof, wherein: Rl is hydrogen, alkyl,

" substituted aIkyI, hal oal kyl , substituted hal oal kyl,

al koxyal kyl, substituted al koxyal kyl, aryl al kyl,

[0010F LFbgiﬂetﬂJﬂmd/sarsyhahktyd sidhreite b e petandl|dontlyctarsheet having a layer
substituted erocycl eal kyl ; R2a and R2b are
Ofcoﬂq’w‘éﬁb‘“eﬂ’&@ﬁ‘ta E)]’ 1&%‘?%1 G-06 al kyl, substituted G -C

al kyl, C Co6 haloalkyl substituted O C6 hal oal kyl ,
[0011?@1%@&%110“%%9@ Eth-&dﬂﬁ@%f Motrak kuith thSr@hahdexotatighre 4) and

subStituted G -C 6 al koxyal kyl, al kyl sul fonyl al kyl,
the seaonhaaidaylor (Fignoa b ksanapstedbialdpppsitsysidas it l@;ﬁP@ﬁﬂlﬁdaPtWPl

or R together with the nitrogen to which it is

oS 4 ST O AR iy e o

conduBesrifsedalnet the Giest cbhductdrngd therse&al andudt@b t oget her
with the carbon atomto which they are attached form a
ring of 3-7 nmenbers optionally containing within the
ring -O, -S- or -N(R3)-; R3 is alkyl, substituted
al kyl, arylal kyl, substituted arylal kyl, acyl,
-C(O OR8, - (O NRYFHPAILKS DESCGRIRMON Y at each
occurrence is independently a direct bond or n1is 1 or
2, R a and R4b are independently hydrogen

[0013%| Righre & stosts & erossisections sigp iigw, ofanyingagk %ﬁ?d Clgq}lbg P?‘tli?f%% ¢hat

can bg Pﬁ&&ﬁaﬁﬁr@dol%@%i‘lg %XXec ﬁl@{{) ‘Rl yflﬂpe%t\bltrfﬁg%%aﬁ(&' orci:n@nted circuit

board TR tk Ybamhh Slatdeoric @iseﬁhb}yl Kiihie @dchroaickigsembdy cdRA:beqmi of an

Rdb together with the carbon atomto which are
electignicaRyRiet U6k 85 & cPMRYtenfe-3. deskigrplaPOP oA dd}?éf’ ,|STVer, etc.),

cont t i's
wire QTR oV el R, Ehiter P%gn%fﬁfﬁl&@gal%‘éﬁ%‘%?e?@ c
com;ﬁt@lrkhate,d @@&aﬁ(d@xpnntmbsﬁnnbutm@1@rs €tca), kst airandntdevice

al kyl am no_or di al ky Iag1 Rg (%Bcurgence L& MP3
(e-g. ,ltﬂéiélé@ﬁd@ﬁtq §teFrs Genand egrepast 1SRWY8‘% VPRSPPIt Leporder

F 3, hitFihe $ike; Fidird §

e @%‘%“lg?@%ﬁ%f’%g?a T
inumﬁmﬁahepdﬂmgéyspaio@ed@mumkyhmu§ubstituted al kyl, Cp C6

al koxy, substituted CpC 6 al koxy, -NRgR]O,

al kyl sul fonyl or substituted al kyl sul fonyl;o is an

integer fromO-3 inclusive;2and each of R8, R9, R O

and Rn is hydrogen, G -C6 al kyl, substituted Cl-C6

al kyl, arylal kyl, substituted arylal kyl, G -C6

al koxyal kyl , substituted C -C6 al koxyal kyl

al kyl sul fonyl al kyl, am noal kyl, nonoal kyl am noal kyl or

dialkylaninoalkyl The CRF receptor antagonlsts of

o Y
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the like. "Al kyl carbonyl al kyl" represents an al kyl
substituted with a -C(=0 al kyl group.
w0 20kpsT8e bonyl oxyal kyl " represents an al kyl PCT/US2005/037626
substituted with a-C(=O)OaIkyI group or a
-OC(=0) al kyl group. "Al kylthioal kyl" repr esent s a
I ' ;
[0014&1%% lﬂl?y g)Hsnelcll)ézﬁ%%n a%%éfg’rl-‘ééf%@i %iﬂd}] a@gg %St | 3tﬁ %d

electrigfatlin camfwm:d to (pacldllg(a ahbsrhtp d0i NDie T ATiglah inegragedleniicsit die, such
al kyl -

Enbod f th t )
25 DFRSORIOR iy IFSFCDGPBBSGR St ek ISt B GRS of e 110) are
connaRt¥dR@ ?ﬁgkagg hibdtateAd1Rrou IH‘C cﬁ@@&j{hﬂﬁﬂl& 915 tBlcRage
I'nvention may repres ydr ogen, alkyl,
substigteoE11i thay belusddky lconireat dedtto}niq asserbilyi i00tte drmtad catwiyboard 130,

al kox Iky sti.tut | koxyal kyl, aryl al kyl,
SUCh%StPo@P Bd%?}gﬁq‘]{ﬂﬂ“t%ﬂ%aer ocycl eal kyl, or

substi t ut ed het er ocycl eal kyl . Thus, representative
[0015¥ Q8R! BB o@imenhipack ¥ 8istrar 10m Ghdlass dnlor fpadPdmcitdrhe

| owi ng structure (Ha) where Rl is hydrogen,
StructgtetSu &eﬁnr@ng ta Bigurh & rackizeisgbsiatch |1 ingluferqappeiarstragture 140

and c%aﬁktyﬁ strugku&e g?fr) u%ﬁéé%ﬁ%ﬁm ?5&%{5 @tr&dﬂ&: 1WOGhE c%acit&

structBye’ 130 ate YbmriBRicdytd oppdsit sideiegf done §U.Hstrb]te rl6enfrocha@nb&liment,

the invention, R2a and R2b are inde den{b [1 ydr O%en
core qubstate 160 | &y 0f§%|‘l§§ PPHCGP%Z‘SGH—QEGX&F%& iperglass reinforced

matell;%bagsi?d %f(e(ei &)§§ p?ﬁt Tt(fltlﬁe&n%m@orb F}L 8)( © a%’i*erre?fds’ %gdgb¥{e§raé%d thin

film dapaditoa (KXY alyktyin, Whhﬂeyhesaalpﬁ@tw(sal[sl@rb) intograterhinky the package
nonoal k?éh am.noal k or. di al kyl am no

. T
subst R M | TERBBH ot EEToet PRLSer PEAhs B (P BI<iee eypgrate
Overlﬁ/%(gr &ggﬁ%ﬁﬁﬁ&ﬁ?é"fﬁﬁ) i hiteRibn MARE 875%8g.20 QreE?rQ &a€erial).

Furfher representative conpounds wherein R2b
Underl;ylﬂgwipmgwm simathuediS0ds adbesion ayeHI®). Wherhangadhesiondayey (175 is

buildJ Jpigr yingiadesinn 13vey i vE O er eyt
exen‘g4|f| eg&@éﬂ thébé Stlrucggﬁeé ({1‘@%{? e][ g&v\%% ]

175 aﬁa%dht%l(ﬁi 159y Adskatt aLadRBRON falved & yherdietl grmﬂ ydlerlying build-
structure {I1le) where R2a is al kyl sul I al kyl

up lagere A6 afd B3O, espeetive)y. skEAch Grild-wpdayer | mfélrf’&s %F & §OPPer

traceémoh%%\/\'{]ﬁ%nsﬁ%ﬁl ?%Fg?h%ydl v@%%?quﬂl: I1 ) g pa kage substrate 101,

and pRBRQMisiBsttate 061 &ﬂ@rlrﬂé&d’iﬁcuﬂ iboardi 1300gspdrtivelwi {Thetrégion made
nitrogen to which it is attached a&% el%% F&EZ or. R2b
up ofitheeerhbinaiipn of kayerscEopbH), B0 WHD AR RZ, | fogftegen as
orma 4-7 nenbered heterocyclic ring
funCtéonaP&{}gglzéd in structure (IVa) as the 7-

pyrrol idin-I-yl-pyrazolo[l,5-a] pyrimdine and in
[00163tF1gure12 shdwi/bnagsifielt mqu;f i qoeariion of fungtignat ecre|18p. Functional

pyrim urt her enbodi.me
core b?O %nﬁleF’f’n?f(‘:rﬁtSP fat%ﬁé %ﬁélaﬁ?é attglég?%rmmﬁ ﬂ%‘“&?&ﬁ 98,he
ordeladt?gbtrﬁci’dﬁ% g}gm5 I&?YO@{U% 3 hhe Sniyediment f dordsubtrae 160 has a
ers exe by cycl opropyl in the fol | ow ng
thickaesswatthe erdey/af 2Qﬂmlmkty 300 ngl “Imong ambpdingest, coig safstrate 160

1nclua%§r go% ggf gfl ;{f(ﬁg]%:sehgeﬁ ael rﬁ:eg egPE%: a%ﬁ%h%}}/%&? %&{ d& a silica-
pamala lfﬂ‘lEd ga;agal T6)enotheHBEbddimbRdcare hisdta 160daubdes-a{y PR 162.
9Ri O, or S(O 2Rn . (Va) (Vb) In further
enbodl ments of the invention, Y at each occurrence is .,
[0017] n@apen@nreaﬁmcwra 149 Fsé@[ﬂnft?&ﬁ‘i]do ope sigerl gairaphsiate {fibladopyide as

v1eWﬁ®dJ% ggﬂporé%@ﬁg f’tﬁﬁl ﬁ'ﬂ s t | tnﬁ{uﬁ(c)lf %‘éﬁ@%ﬁﬁgﬂ% dore substrate

aryl al kyl , substitut ed aryl al kyl, G-C 6 al koxyal kyl ,
substituted G -C 6 al koxyal kyl , al kyl sul fonyl al kyl ,

am noal kyl, nonoal kyl am noal kyl or di al kyl am noal kyl .
Thus, representative conpounds of this invention

i nclude for exanple the followi ng structure (Via) when
Y |s a dlrect bond and structure (VI b) vvhen Y |s C(R

oy
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2- met hyl - phenyl ) - 2, 5-di net hyl - pyrazol o[ |, 5-a] pyri m di n
-7-yl]-amne (Ex. 12-7);

W 200644784 hoxy- 2- met hyl - phenyl ) - 2, 5- di net hyl - pRCEES100§/037626
, 5-a] pyri mdin-7-
yl1-[(S)-1-nmethyl- 2 (3 methyl -[1, 2, 4] oxadi azol -5-yl)-e

160 an%igéév%(%il:d oxylE%% sed %FIV)G/:F]} flést gmglucto%- %1 andrsggglil% [
conductér 230py Idlerleaﬂnm m'éterlal 220. Capamtor structure 150 is connected to an
oppos%en; gfgof(cge gn?bgt%l)e 1[60 (a bcé)Ir oma Ie%g (\)f{ewsedyand halgyall )sm%a?pyl I-
conflg{ul[a‘%gn?g% aleRREPHhrelihl BspbbQrBdivegPtwoconif@bry! bvenghy! 1

capacithir seudvareyl4prad whpacitosstdictree h0 opiomeatzaiabfdre 512 (prsiddsdi

Nn-7-yl]-.am ., 12-10) ; . .
opposfesiieh HEiRE HBERUR R 19 besiontave KT i tbssiony kv
respecfi’Vély 'Hl&ﬂerbﬁfo‘f'e](ample an organic material and havm% a representative

('3- net hyl - { , 4] oxadi azol - 5- yl met hyl) - propyl | -am n
thlckne,ss (ogxhe q@eqqﬁ 0 microns (um) to 50 pm. Build-up layer 176 and build-up

layer 1[85 g?’b%}lrre %’1}%(21.})”% (}élte&) H}ésé ad?Hesmn laye%shyAs% & ﬁ)ov[elthe

build-u l]ayeEEr)é( 8)&13-1| 1n<€13de’lﬁhdey bind tondact pomasioadahecbpadkladetsupbiatard a
chip o (1133 @Ed et H@&tﬁdEUﬁ‘ﬁf baard.pespgstively | 5- di met hyl - pyr azol of |

, 5-a] pyri mdin-7- _
[0018] gln]onL: %nﬁ) ﬁrﬁéer{t;ﬂ)llﬂé Joggﬁﬁﬁér j(lgﬁfdrﬁge&gﬁl conluce# 0 8% 38 AR tor
structuﬁalé(OIIarMeldcn'lqallg <coeduetive mhenigl. ) Swdtablednarerd 4y | inplydeAeit @fd not
timited 8y & plekFLATAoPEx s g b repY. slepprg dterig 228, a

ceramlﬁ|Iﬂat§§ﬂlﬁlcﬂ'm§r£'reﬁtl(z§§ hlglﬁhe‘leetrlc constant (high-k). Representatively, a
[3 | or 0- 4- met hoxy- phenyl ) - 2, 5-di net hyl - pyrazol of |

high-k rsata]iqjyg i neramne fhaterial having a dielectric constant on the order of 100 to

o0 LR B R bl AL AAEAS o
titanaté ?iﬂ@%bﬁl&ﬂsﬁoﬂﬂlﬂﬂtm%f{(ﬂd , Br2Ti6r;Jiafe ktnythtiony tapite |

al pyrimdin-7
(SrTleI] [(R-I-methyl-2-(3-trifluoronethyl-[I, 2, 4] oxadi azo
| -5-yl)-ethyl]-amne (Ex. 13-5);

[0019] hg. OIIT% eE«II,oa ngen% a}saé}mmpéaﬁ@m icleded IR By bbby 37604

second]do]ndﬁcﬁta) 21(} limztulig/h tlﬂekh@sstd’nl thé vatep 0BR2M ) hn-tp 15021 4], and dicdattric
am ne (Ex..13-6); .
materlﬁls?ﬂpzof A lwh%@ﬁe%yc prisHgl oL azt%@qwmnm o5t £ JHoR P iny]

I I I t1rsinf 0
anothefgﬁlggalhgizeg ]egs% tﬂ(l&ne{ %BA Caggelﬁ)\é stéuEX%e]_lS'O fnléﬁﬂe ORbO¥idnt is
s1m11a1[13-o@ﬁacdltof)smmtttte>dy40phenyl) 2, 5-di et hyl - pyr azol o[ |, 5-a]

pyrimdin-7-y

[0020] étﬁ?p}lﬁg{lf | ui‘) g@.flﬁlonelégg l]eOZ( agap%éfgor s?ruuure

140 m&ladés?ovéﬂQyéfezmlt)@msemﬁr&hauczo@w rmtemyeramoagcam{ﬁmaala]

pyrimdin-7-yl]
electn@@lyzoadwthbllw éhat gy bbe pged inian| lum@ﬁé’rmw sepgongl, cqnéuetgr 230

s amf?%f‘i’atl IR EATEE Y5 Lot s s 15 ol it eisiglogy

procesmﬁ @‘ﬁﬁbﬂiﬁ tdlvVhﬂh functional core 120 may be exposed. For example in one

(S)- 3neth)3( [1,.2,4] oxadi azol -5-yl)-propyl]-am
embo rﬁ@nt( ggoncigp ctor 230 is a nickel mater1al To render fuinctional core 120

transngréqtgt? Fs)@@slteﬁ]?%?f R?of_@%ﬁ@épe%ﬁﬂy b? c&n&tﬂﬁé@ﬁﬁ] %ha@%hRZ8WHidn

yl1-[(R-1-(3-nmethyl-[I,2,4] oxadi azol -5-yl) -
rroryl]-amne (Ex. 14-2);

3- (4- Met hoxy- 2- net hyl - phenyl ) -2, 5-dimet hyl -7-[(S)-2-(3
- et hyl -

[1,2,4] oxadi azol -5-yl nethyl)-pyrrolidin-I-yl]-pyrazolo
[I,5-a] pyrimdine (Ex. 14-3);

~ - N L T 1 T 1
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Cnpd c. Reaction Schene 2 Reaction of

7-chl oro-pyrazolo-[I|,5a]-pyrimdine a with amno acid
we@sien4usder anhydrous conditions affords am nPCHUB05/037626

ester b. Conpound b is de-esterified in the presence

of LiOH to afford amino acid b'. Reaction of Cnpd bl

fonctioffycirgTAAHH Bge)@fnaaédg%vgﬁa%m&ﬁs%fcog{g& AL AR AL Gl ldvely,

goes ’ri1 ng closufe upon 1 ncubation
overlaybﬂ241y if p&bﬂﬁnt ahayea®e atﬂadkﬁampﬁ tetarde dfa faff arickonhhe
-[I, 2, 4] oxadi azol e Cnpd c. Reacti on Schene 3

Reactlon of 7-chl or yrazo rimdjine . a th
[0021] &igurs %%P&Séf%}ba"sofg?ﬂnﬁact%. Vdaswweﬂawf%glb ore
120 betWebfl's @:%c@%b'iﬁd kurddaeonr R%ﬁfé‘é&qtmvegl @oﬁdigctma ak gﬁals

undegoes ring closuré upon incubation in
conducfiye vxau%é ant eledtgvallysmdntiastivermatenias (eag. adoppred or lsdver) of suitable

potaritighieqoghisd B1men Pbe By AL TS PPTesy §5 ) T G Erafhong 1

conducﬁ’v‘@ﬁﬁﬂnb WhyRd 1250t dndkt PIEDNE@P U1 Glof FiBUEN1S.CRE IS Mahher,
brono est’er to afford am no acid ester b. Conpound

conductive siet 250wint lsondrictiv Ve 60 e xichd tiypugleerpaciser Mapstaig 140, core

substra i{@:rgm%ca}ﬁélg&% sghot&za @006 c'hi%%lgle ‘\a/ia(s)f%i aﬁd‘26|66rﬁg§ bé) {hsulated,

where desfiBll,G¥6in YA bOcdphcifi]strpytntei 48 dieapacibotristmotuie i @byl
triet hyI amne (TEA) in acetonitrile affords am nol e

sleeves\T0cH achgle@eic makyladt ed by pt ol uenesul fonyl chloride in

t he presence of TEA to afford Cn'pd f . Cyano

TR 4 fobh KkAdAtsAn&riRE, fuchidQaeit
[0022] (gjn%&t 3)&%1%1 %: }grggesrgg%ct vvlfPl CF%ydrgc%xsy [ am neuto S%e 44
substrataBd. tin ofie epibudicheht, wapi@[tgnﬁslcturn gucrhl a3he eaparitonetructure 140

and calgefipt i | O S BT CGRE (PR FOWGRTipsope substrate
160. FFgﬁﬁgé 4S8l anﬁaldﬁrﬁo&xgéaﬂ L:@m{ekméaimtﬁé,arﬂbﬂs PEthaFtdRss
aci d ester wi th hydrazine giving Cmp fol |l oned by
flow deserlotd iorF lglll'd’l?’ abtaply dnogmieadsmgntyaf derntng e qapaw@orrstwgture
closure with Tsd and DBU affords the

[0023] ggﬁeg? L:gl;q ﬂen%(gtdfo%%g a C%Rgto} strﬁi(?ﬂl%tdf grba%%lﬂggﬁnzcture a sheet

(e.g., [HHVTQr gt condGitHOmperialio peovidedma]an pyitinlsuthisateani no aci d
ester mwi th aryl boroni¢c acid under, conditions of g]de

Represeaiatkely  sheeh (6. PR GHIdNSHo B2 GuA gpsirpd Thicknoss 1 provid

I [
Repres \Aﬁt}iﬁﬂ ?%é@ & a6 {)I#Tth%a%}_fié}yor nglfJ ég?ﬁlt(:ﬁ){ﬁg g@%e%% dchlﬁ%gﬁfs dRpending
on the phrtionidr G¥sdch pararf[etterseflﬁ end embmhmnk;theaudmﬂmhﬂmdwalﬁd de a

F receptor antagoni st be deter m ned vari ous
standaragg B RETAGHSIcRCIbotn S RSP SOTBrO P S BHIS Bt

I
e
in thelN\pIt)l‘ludeE Bar emmdm,ndmff be tlesizblerte pfacessamphers hagingsslength

t t t b
and Wlﬂg‘r@%’%ﬁ?l&‘ Q8 e gﬂ%gggg 4§8f‘“81‘:u ?{F’é fgonﬂ?ﬁ’gﬁéﬂgunﬁgf Bsg P ng
capach)tJ Hltru&&tes bhdhd Gl Hﬁh\ﬂé&ﬂ)ﬁ ARt RBE thaby si2eS0MTihg
(J. Neuroscience 7:88, 1987) and Battaglia et

betweeanl s111c(o®yd1a§wnmoas7® subgigaty dimensiesmt i oned above, CRF
antagonlsts of this invention include conmpounds which

o020 S5BRBAG R G e LB B b B Bt

green slli@étsdiél@cti“lbenzﬂ&idl (Blyclod109. R@ptb@émﬁhﬁety icatzithictpdvhder particles
bi ndi ng_ of a radi ol abel ed CRF (

may bg demsited enigasarfegerinciuging an ffl@éf*eﬁ%rg%c e pEa first condugiog sheet or
prepared fromrat cerebral cortex nmenbranes). The
radi ol i gand bi ndi ng assay slescri bed by DeSouza et al.
(supra, 1987) provides an assay for determning a
conpound's affinity for the CRF receptor. Such
activity is typically calculated fromthe 1C50 as the
concentration of a conpound necessary to displace 50%
of the radlolabeled Ilgand fron1the receptor and S

T Y 1 o o o o o o, o
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Denenti a, Al cohol-Induced Persisting Amestic
Di sorder, Al cohol -1 nduced Psychotic D sorder,
wo\b@oelgl1sd nduced Mood Di sorder, Al cohol - | nduceRPCBI%1004/§37626
Di sorder, Al cohol- Induced Sexual Dysfunction,
Al cohol -1 nduced Sl eep Disorder and Al cohol - Rel ated

. sar der Not he W o ' .
foil. R 0 fabon b S el Pl a e B O AR G A Bifing
thickn®sP&E thaordee oPeRenEla s cetadlié pd@lier pitdled Edvilr[g&nﬁsb/ld%e

~ (305.70), het am ne | ntoxication (292.8
diamepgrshethe ATdsE0 % HPBiRd).3 pogre dyposnﬁ%ﬁ@f%ﬁrﬁ onductor layer. In
anothg”tn%%éﬁ&%ﬁt%h € althickllss OFRUORIA %Jngyglggeggg}aﬁ’%x& B,
smallégehahia poivder pwlmxﬂedarémmheécy Hoir spardple, to form a dielectric layer

Amphet am ne- | nd Sexual sfunction,. .
han&ﬁySWél‘%ﬁW ﬂ%therpaﬁwg 0g) ko 62 g g ving @ gain size of 30
Sk der Not O herw se Specified
nano%qg@m e| ne élggt ed Disorders such as Caffeine

| nt oxi cati on (305.90), Caffeine-Induced Anxi etly
[0025 DiFignmbet shot&afsﬂreqtn@42§duwdlp8?f@ef§8tm®du@@r41é)rﬂf or example, a

nickelShooC 101 YR Foe: KOl o Gk DRI RS i T cohfipordio

top suPBRE AEeRGRdN 30 HndeinbolminakickelMass ¢aye3d20 d0Figut@dnabihave
| nt oxi cati on é292 89), Cannabi s Intoxication Delirium

bariuigaiiaits Bowded a @aomsmé@r te providsr aiedhesion hyghbeweshitheed

ot :

underg}ﬁ% ﬁ#gl?o@%ré(g | s%nﬁi (cggg ng?ésﬁ gléel‘} rﬁq%{% T eg&Bat%%kg:grsgeet.
such as Cocai ne Dependence (304. 20), Cocai ne Abuse

[0026] ¥ague® shote Csalthrel 4R5oxitlc edrinit 1@)?&9213991)1y1n@(ad@gh1@electric

W t hdr awal Cocai ne | ntaoxicati on iriu )
oSt S BA ) ASRP P B ST 2, ReFarE ORr RE) o1 HaLgheet in
r D sorder,
one eﬁggﬁnngg%%l%ﬁ[nac?@%@%gl%ﬂ Bg?ﬁ %tfg\gar?eﬁg%al ne- | nduced

Sl eep Di sorder and Cocai ne-Rel ated Di sorder
fe027NJRigtech stiosws sSpetvicf 4csindatogjructied 425cshawgen Figamrg deimcluding

d h.
o BRA B 0 TS AP LD YR uRARENSSLER driRde PRl e
theredr2 IRicRE) pasteiit et FaIPRIGHn A 1S5S SbuldbeRabspéntBramimesddar top (as
(FI ashbacks) (292.89), Hallucinogen | ntoxjcation

vieweda of sﬁrmlre M5 Ineidapigeiornsiuetat 495yie Kagure 7pils gpgembodiment,

follovizl_}lgl:g:l%}%{n% gem terc 4?7% gﬂ%?rg?lyf %&g%{r té)e rur% rcl) df organic contents.

Reprdﬂ@hﬂaﬁ%l Qgﬁéhlﬁﬁ? Iuaamnmﬁrddamma temifeeatuiesen s G0Dite §00°C
92. 9) I nhal ant - Rel at ed Di sorders such as | nhal ant

for a B@ﬁ@lé baweegoyogmurs ahadaihe  Abuse (305.90), Inhal ant

Intoxication (292.89), Inhalant Intoxication Delirium

g i3S fdmg% 15 MdtRdn of AN HieldofitCRtkerial

[0028L;%%h12{ﬁ%@%%ﬂ2§?%£3 3f ir:10?1al én 1-lﬁlgnducd(tednl\/bo soIF der, o
betwdenltahdndterd materdals, therdompysite: SB’OCtdEI‘lS awlzbeduemndlly Aeat-tRaledting

Di sor der. Not herw se_ S eC|f
reduofy S GIONRh RO ALY (DYUSOR P rhire 40 RIEEH P PR RD AT HC e
t1tana€§%éeﬂﬁhee{\&rfaq{1&m Wit T%Eﬁ%ul(%@gus@}) @Rk this heat treatment is

Ni cot1 ne- Rel at ed or der Not herw se Specified
comple® .ty prodyit ovill-hied suf’églem siisngibrfer pagkhgiag amphasidiing purposes,

d d_Ab .50 i Qjd.
and WG SUERGHTY S5 BGOSR Biec R it g rpgh gty
resulii® B dedrithi@batiak iatighoeieldetrieBon§ian 0 i Rlghrdusg e s Cenpbsitd €
Di sorder, Opioid-Induced Mod Disorder, Opioid-Induced

Sexual Dysf unction, QOpioid-Induced Sleep D sorder and
Opi oi d-Rel at ed Di sorder Not O herw se Specified
(292.9); Phencyclidine (or #hencyclidine-Like)-Rel at ed
Di sorders such as Phencycli di ne Dependence (304.60),
Phencycl i di ne Abuse (305.90), Phencyclidine

I ntoxi cation (292.89), Phencyclidine Intoxication
Delirium Phencyclidine-1nduced Psychotic D sorder,
Phencycl | d| ne- I nduced I\/bod D| sor der

-~ - e
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treating a variety of disorders or illnesses,
i ncl udi ng endocrine, psychiatric and neurol ogi ca
waele®endass or illnesses. Such nethods include PCT/US2005/037626
adm ni stering of a conpound of the present invention
to a mmual (e.g., a person) in an anDunt sufficient
t .the dlsoider

stracu iR Re RSy JFT 4 GprestERSsal Bl FRigoRs 4105y Bver

420, arfdERI AU A s&BAE dbMdudebrasphar maceutical |y effective
anount of a CRF receptor antagonistof this invention.

used herein stem ¢ adnini stration includes. or aI

[0029] mOwrgehﬁabsr@qtmﬁé{ HiscgetBed alikighre & Pavidss thatgne oF E‘Pth of
layer 4@@ %@&f 0 cosié] WatRla%iifd &%ﬂ@g&géa{ug%%me Sheled 247

tor ant agoni sts I nc ers, granu 'es
Flgurerﬂ $Hosus str&&lh&t 495 wahede cap sa@pfeslmrsvlmlvb beem depogitedon top and
rups, .suspensi o and enY ons.  The osi t.i ons

bottomwfa@ﬁs% oIS B 1 S BREFHES o' SRReF {AYPS and copper layer 470
are dep%léﬁ ?}ﬁ%gemﬁcmnﬁgﬁtnﬂﬂ&g%@ec%%}gﬁ H@ﬁ’dsﬁﬂmagﬁﬂ%ﬁuelﬁ%pper

er pharmaceutically acceptabl e "additives.
layers $&0 mmit 490 el subsccmendy idopnsitedhen cosppoivaderiaks pﬁeomqee byen 460

i nventi a repared in eou on
and copr {peBAD AR oy o rfraeh oTntigaa e BhE e Py haygee
thlcknés§ of Rledrd@difadew microlU Al RfftivaRt & 8xipdRIAyes may b e formed by
bacteri ostats, and ot her additives commonly enpl oyed

depositing eopphr pasteintloding coppesmetticdes asgisBueringihe PA%E present
| nvention permts the diagnostic visualization of
eci f 1§ hi
100301 G5 G e Sribl; AP e Blodr B ransparepc o
subsequlﬁ padcessinopatichsad whivh the eqenitor suuentd arthepyckageonitderate
a physiolo éﬁﬁlt cal, functional, or Dbi o i cal assgssrreg
may b‘?J?XRQS‘?Sjat n &b SXHMRLe WhFdirs corductor}1 %8%‘?06‘&;?08 e 1Y are
a nlckérﬁqﬂtéﬁﬁ gﬁ?%ﬂ{gle Regihg @ﬁﬁés‘fﬁbféﬂ@ﬁ:ﬂ%%&g&@h Sudhce of the flrst or
I n scintigrap positron em Ssion tonography
secondd%lﬁ@qtomnbatceppezelmhtmmingr aphy (CT), and single photon
em ssion conputerized tonography (SPECT). For such

[0031] zﬁ%ﬁ%ﬁgtﬁ) %é:ﬁfngé? glggnl(e% d%ﬁ@ Ege}ld'le ?CB'I(: %Sﬁ%gtgl.d stOfcture mr}:Ly be
attachédStB%%}e suBBhtd Jhich as LiL6M3BRE IcH® dubstaté Acdistdisstd HIVE (block
, phosphorus (P) including 3 1P and 32P, chrom um

350). (rC]rh): exmpla ovhete 5cqnper layer gAY G} cmd@pt@mtlafgwppmurface may
uor i LN 18F L I
st ARG L 358 A LB AT P
structtﬁ@ﬂia'}i'bb @ftachbe fo b@lsLRRGE t bf/ﬂ?xe phey JubcEatt.i Aabsarae @apacitor
oyed in magnetic resonance i nagi ng
structqrqr:TE@

med Ebpyimilin @@P@fr%mam%edsﬁ?@ﬁo%‘ﬁ‘bﬂré‘ﬁ? Sy as shown
| ements as
above lﬁqﬁ%ﬁpeei afld ?ﬁ&f‘g qﬁg%ﬁég@%@g@ﬁon (Fe), barium
(Ba) manganese (I\/h) and thallium (Tl). Such entities
[0032] aFdlcﬁ\lisg)lamnﬁtuig dfameiod exvré ¢apacigortstractpres seacerehibstrate, the

particul ar et S| xture and for n
packadrubit ey e BT PUock A BT it Red SRumrpime s paatioRs! such
Ik fedab? NitAOEaptBt arflddopper
as medgf&?%glggghﬁé’ drﬂlﬁ[%’xgﬁ?xglg@ﬁn E>EJA Shil Iﬁlt_elg il rIch%Ie iy PP
platm@mpea@mns stesl infvid formatiovmay bo nnnvlgyede The eqwam@u smacturmmay
t hods .di.scl osed, i [es
als0 EBYHERIRAO FO BELLHIA FITIE! e PRLaRIeE i Reaht AT By
forme@Bf}l 2EHAEBLIRI-G ﬁléifbﬁscdf%%igzﬂﬁb skl e, e§§iy361nglﬁl$ particle-
npounds of thi's invention for CRF-stinulated
filled mﬁ)ﬂl&@ theypbsteate activity. Abbreviations: AcCN, MCN:
acetonitrile ACCN. Acetonitrile DBU. Di am nobutyric
acid DCM Di chl or onet hane DEAD:
di et hyl azodi car boxyl ate DI C:
N, N -Di i sopropyl carbodiimde DIU N, N -diisopropylurea
DMA- DVA: N, N-di net hyl acet ani de di net hyl acetal DVE:
1, 2- di met hoxyet hane DVF: Di net hyl f or mam de DMF- DVA:
N, N- d| met hyl for mam de d| et hyI ‘acet aI EAA Et hyI

o T T o o,
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wor k- up gave
2-di nmet hyl am no- 4- net hyl - 5- (cyanonet hyl ) pyri di ne as a

wQ@ edobo¥r18ol id (Cnpd 1d, 9.5 g, 80% . 1H NVR ( QEX/B¥2005/037626
2.31(s, 3H), 3.08 (s, 6H), 3.54 (s, 2H), 6.36 (s, IH),
7.99 (s, IH; M5 () mMe 176 (MH) Step IE Into a

[0033] Sﬂx a%B% %ﬁb&%ﬁ%ﬁ a%\(,i\écg’ %g e% ozagoﬁgdrétrﬁgGreWIﬁE chkage

substra’ﬂ@set%hﬁar tebignidhes touyebensclsihithe estnaitioRdbf Ui}iabito@ﬁn other
exotherm c reaction started and hydrogen evol ved
envirogmess.sush §s inmringd Wirkg hogards(s. g\umwsé Ctrﬁléhb%@@d The
K
iR} QB RS0y ASB nt ceTleT AR ovcer
pastes atdepoditta @mrdabrler Theetoangd mincinptied 3e onasnakgrasuthed ianeditional

t he, aquep hase was washe veragl tines with e
manugqlige IO P RGN SRS ROTRMER deTeAe B i and posibly
both c@lﬁﬁ&ﬂo? il eﬁ'@ ‘?orh{éﬁ d'ir@&ll tAYneWRSHRKt racted with

ethyl acetate . The conbi ned extract was

washed with brln 50 nL and dried over MySHA.
[0034] Jotleeprecedingdethite @r@ptigmeemcaei mafefogpecific embodiments

thercoty Y5 vt AT BRI JEadIe B S epanes gy e made

theretd @ftl‘iﬁu&C%tﬁ‘tnh £Iroastha blheyn ssidik bald cpe®df OB vl glaimktH The
: 1:1 m xture of enol and ketone form

specifipatpp a@g drqmyggg.])e? acg:ogizngly, tq)bg;ggab'dedzn as 11{1&3tra@ve§5@§'ﬁ; than a
0.5x6H), 4.50 (brs, 0.5xIH), 4.62 (s,

restric ‘.7659%‘%)', 6.13 (s, 0.5xIH), 6.35 (s, 0.5xIH), 7.60 (s,
0.5xIH), 8.05 (s, 0.5xIH); M5 (Cl) me 218 (MH) .Step
IF: A mxture of Cmpd I e (30 g) and hydrazi ne
hydr obrom de (62 g) in ethanol (150 nL) and water (20
m.) was heated to reflux for 1 hr. Ethanol was renoved
in vacuo and the residue was diluted with water (50
m.). The aqueous phase was basified with solid Na2CO3
and the resultant was extracted with ethyl acetate.
The extract was dried over MgpSO4, filtered and
concentrated in vacuo to give
3- am no- 4- ( 6- di met hyl am no- 4-
met hyl pyri di n-3-yl)-5-nmet hyl pyrazol e as a browni sh oi
(Crmpd 1f, 30y, 93%yield,) which was crystallized from
et her-hexanes. HNWR (CDO 3) : 2.07 (s, 3H), 2.14 (s,
3H), 3.10 (s, 6H), 4.10 (brs, 3H), 6.45 (s, IH, 7.92
(s, IH; M5 (C) me 232 (MH) Step |G A solution of
Cmpd | f (29.5 g) and ethyl acetoacetate (2.5 eq.) in
di oxane (100 nmL) was heated to reflux for 20 hr. The
suspensi on was cool ed, and ether (200 nL) was added.
The solid was collected by vacuumfiltrati on and
2, 5-di net hyl - 3- (6-
di met hyl am no- 4- net hyl pyri di n- 3-yl ) -7- hydr oxypyr azol of
| ,5-a] pyrimdine was obtained as a tan solid (Cnpd Ig,
23.5 g, 62%yield). The filtrate was concentrated in
vacuo and the residue was dissolved in water (50 niL).
Thi s aqueous phase was extracted with ether (3x 3001)
to renove starting material and inpurity. The product
was then extracted with DCM (5x 300 niL) affording
another 6 g (total yield 78% of Cnpd Ig. 1H NWR
(CbA'3) : 2.10 (s, 3H, 2.20 (s, 3H, 2.33 (s, 3H
2.91 (s, 6H), 5.64 (s, IH, 6.24 (s, IH, 7.65 (s,
IH. M5 (Cl) nme 298 (MH) Step IH A suspension of
Cmpd |l g (11 g and PO 3 (2 eq.) in acetonitrile (50
nm.) was heated to reflux for 8 hr. The reaction was
gquenched with ice and basifaed with Na2CO3. The
product was extracted wth ethyl acetate (2x 200 ni).
The extract was dried over MgSO 4, filtrated through a
silica gel pad and concentrated in vacuo to give [5-
(7-Chl oro-2, 5-di net hyl -pyrazol o[ |, 5-a] pyri m din-3-yl)-
4 nethyl pyrldln 2 yI] dlnethylan1ne as a yellomnsh

~N\N 7 I~~~
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acetate. The m xture was then stirred and neutralized
Wi th sat. aq. sodium carbonate. The red m xture becane
wQ edoboyrigpon neutralization. The | ayers were SPOHDS1008037626
and the aqueous | ayer was extracted with ethyl acetate
(4x 100 nL). The conbi ned organi c layers were washed
with brine (100 niL), (11:]:%11\?[ magnesi um sul f at e,
filtered, and concentr give a clear brown oil.
WhatlSTJ]gmgerdqge product was chromat ographed on silica gel
u3| ng 2:1 hexanes/ethyl acetate, giving Cnpd 4d (12.1
, 949% as a clear yellow oil, which solidifed upon
rnate Step 4D: To a suspensi on of
L. %\/ §8a%8y|pntsl%§| ne 4c (235.1 g, 0.83 nol) in anhydrous
Bsraiifg htcetahtic (htetial Jirsvdly caddgdetut asirhiaondsctiveyadtbialj de
232 L, 2.49 nol) at rt, The m xture was _heated to 80
g amqnfiéen@ww? aerigh AN A19 CSTERIC IRRterid) a0dnd
ﬁ%‘th@‘:&‘i L vacuo to approxinately 1/4 the vol une.
I pS an water were carefully added withstirring
to rrake the total volunme up to 1 L. Ensuring the

rrper al ways bel ow an i
2 PR oL R st ond pr i e Py HES pfthed =
Mo a6lm. The
Condltlﬂgag%mt%%&c%ﬁg%ﬁéﬁ?ﬁéﬁ%%@%ﬁ gpgf:tt eod with EtOQAc (3
x 500 nL) and the conbined organic |ayers dried

SO4 nd .concent r at uo. to
5. R PiIEnG rrab e Gk A nr BB e lrastpr pfen
exposed g@@ac% o thSBrsVedidubive mateRhcdhdimaexpeed stificadfltie f0bnd
the next step. Also prepared by this nmethod were: 4e
comhw@V@HdWﬁEﬂM@ﬂuexmzmwnaﬁﬁ@thoxyphenyl) 7-chl or opyr azol of
,5-a]- pyrimdine (starting from?2); 4f
2,5-dinethyl-3-(2-ch|oro-4-nethoxypheny|)-7-ch|oropyra
4. Ik 9hdthsd oﬂ}lai}ﬁyB,i wiiedéineobtdigpedmpriged platin@the;coppet dayerial .
2 5-di net hyl - 3- (4- et hoxyphenyl ) - 7-chl oropyrazol o[ |, 5-a
- pyrimdine (starting from 4- ethoxy

5 ﬁ?gxﬁﬁe%gb@ﬁ‘%ﬁ?\ﬁ 1 5 A]k By TR

compri¥inAbpEdr-pakficYdsl aﬁd/&fﬂtﬁlﬂ‘ﬁﬂié-lb’bp[ﬁﬁiﬁﬁﬁc]ss apthBAastd sol uti on
of 3-am no-5-net hyl pyrazole (20.0 g), ethyl
acet oacetate (32.0 g), acetic acid (6 nL), and di oxane

dd YBSiaie | WXGEinfiRE £ik® Bondulrivdihb@rial, the ceramic material,

6. ]r{éqgmrjecp%?lt at ed, WhInC v{/as c%lul éct ed {Jy filtration.

and theTeeorfd ¢tdnencitakmateds! avaginsd awpnipomen@mmll:ﬁ @dd‘hf: tetlpd
29.0 9

Compfé?fscﬁélﬁg%ﬁle %&SIE%SFB*CB)‘ F%a‘i"f&a‘af 8‘3% (30 rrL) was
added triethylamne (8.50 nL) and phosphorous
oxychloride (7.4 nL). The reaction was heated under

7. Aihermefbod af clamo GONthanhth gomppsite sEartEiedna firstCam@oLiiss

SthtuWa(ioéIPPeéiﬁa 3%“ S%f&fe ?ﬁgt hggrq’ﬁona ét&ge %Hit%g %woﬁiln p'ljlgFg

couplif®)a sdaoﬁ@ tompoBieapeitopsnandedo amsbptob@e sdcshdipefaveof the
washed three tines with water. The conbi ned organic

organi¢ gupstatewer e dri ed over magnesi umsul fate, filtered,
and concentrated to a dark brown oil. The crude
resultant was purified by silica gel chromatography

8.  UBiengetBOdwetlaith 1awhdrainasinterihgthacemmis meteriah¢qmprises sintering

oviding 5b (3.8g, 70% as a white solid. LC Ms:

mare‘ﬁ@.@g@t MofRbeT®t ep 5C. Bromine (0.51 nl) was added to a
solution of 5b (1.5 g) in 1:1 nethanol/water (40 nlL)
at -10 0C. After 10 min, the mxture was filtered to
collect the precipitate that had forned. The filter
cake was washed with cold ¢OH H 20 (1:1) until the
filtrate ran clear and was then dried under vacuumto
yield 5¢c (3.0 g) as an off-white solid, which was used
i medi ately without further purification. Step 5D To
conmpound 5c (prepared above) was added (RS) nethyl
2-am no butyrate hydrochl orlde (1 3 g) foIIovved by

e
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[0001] Circuit structures and passive devices.
BACKGROUND [0002] It is desirable to provide
waelewepiiBNg capacitance in a close proxinmty tRBCHIS2005/037626
integrated circuit chip or die. The need for such
capaci tance increases as the switching speed and
rrept .r Lrements. o ' dj ' r.
. i e Mogs A T EPe R R R dlen S FRudBT BF R AN
conducti@¥ mhtegihl ¢heRsbinprised gigkeltredertdlr cui t chips or dies, the
resultant increasing circuit density of printed wring
boards (PWB), and a trend to higher frequencies in the
0. FHE MeafladRiRina, LABES fle ScRNRO haldifl ARG MIcknE QR B Blier
0 I'ncrease predsure on passive conponents
of less thar bacerdronint ed on package substrates or PWBs. By
i ncor porating enbedded passive conponents (e.g.,
capacitors, resistors, inductors) into the package
PVB, i nmproved performance, better
t. %gﬁﬁgggkﬁ?gﬁmgﬁgller footprint, and | ower cost can be
foriey & deram@OM8keridagizectly on 9 sheat of hEirgicendusiting nraterial;

ARand pEonbPonh kb maaL L e deaiE R bR Rpemic
materiaBi s oSePRIWERT tha BilstRoaidiet afaldiial akDihe kéddnd COh@vtikg

_ceram c powder conposites or high-k ceramc powder and
materiajl ass powder mixtures, are generally linmted to a

BRRRR e PRS0 leePlt 2R Rl R o BERA T AT

ceramid mhterikl; land capaci tors into organic substrates, such as
utilizing ceramc fillers in palyimde or, epoxy.resi

d i.ns
FeRting;an axpasedatEagedint laashpngof thefirgieond ey eqpgferial and the

second RO it utn B2 B ARPER - FABliaw s 0004
Feat ures, aspects, and advantages of enbodi ments wl |

become nore thoroughly apparent fromthe follow n
12 b methef ofecdaim lpt"Yhé’Fﬁlg Q}?ﬁgﬁﬁfé’at OPgRgHye mafgrial comprises

' : | ' I /Rid@P05] Figure 1 shows a
coppet g{rfcgg(gg?@ )c@to [ ﬁla%aﬁsﬂcizt mlaﬂt3 |B(():Iyiés%|k g%te\&/i ew of an enbodi nment
of a chip or die package suitable for nounting on a
inted circuit. or Wri oard. [0006] Fidure 2 shows
3. he pododeraiaton i vahin R Rt Rad i L Sadulie
materia® WA th@Rofd crldabti® thateliQQAprisé 8¥bMpasittas@tiubesdahe
process flow for form ng an enbedded capacitor. [0008]
methodrioprisesicaipbing the cominosiie sleucsire b0 9l engapie spbstiates t
conduct or sheet having a | ayer of conductive materi al
formed thereon. [0009] Figure 5 shows a ceram c powder
14.  d8pResdth&TofaithEs, Wheidin eRNdHPoSite shetire 3fa fiisgeumgpotite
[0010] Figure 6 shows a schematic side view of a
structuregouplgd ¢ A diug suitacsnd ghe prgonin gubstpaisand thy method gerpyiges
et er .
coupliny EE0F e fOTHE chaEh Bk, @i cCollifithor pie.
organiclsubsipglet he second conductor (Figure 6) connected to
opposite sides of a ceramc material. [0012] Figure 8
shows the structure of Figure 7 after sintering and
[ : [ fd
15, o R e A ol e sebisla
conduciSERkd?EI Eidh] @ipBise Eingnkekmitesilows a cr oss- sect i onal
side view of an integrated circuit package that can be
physically and electrically connected to a printed
16.  YPHERGh&P8f daitl 1 RHGH tfed defahit nR@GH A hd P Ricknss & thie dfder
el ectronic assenbly. The el ectronic assenbly can be
of less thantonefmiarenel ect roni ¢ system such as a conputer (e.g.,
deskt op, | aptop, hand-heldp server, etc.), wreless
comuni cation device (e.g., cellular phone, cordless
phone, pager, etc.), conputer-related periphera
(e.g., printers, scanner, nonitors, etc.),
entertai nnent device (e.g., television, radio, stereo,
tape and conpact disc player, videocassette recorder,
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anot her enbodi ment, where a thickness of a dielectric
| ayer is less than one mcron, smaller ceram c powder
w@aoobioeiies are utilized. For exanple, to formBCT/US2005/037626
di el ectric layer having a thickness on the order of
0.1 mto 0.2 nm grains having a grain size of 30
nanoneters (nn) to 40 nm are appropriate. [0025]
Figure 4 shows structure 425 made up of a first
17. qgggﬁﬁﬁgﬁsﬁ%gngymgfor exanpl e, a nickel sheet or foi
having | ayer 420 of nickel paste on a surface of first
cdirdueledrodd10 (a top surface as viewed). In one
enbodi yrent %jpkel paste | ayer 420 of Figure 4 wl|
R EOEAPUFRYT £hfat e powder additions in order to
R @y riataid) ©Et8eh tefirshadéorrie ahb ehaedend sledigpdej ckel
foil and the soon-to-be-deposited overlying barium
twhespiattee epramie Biabwtal 1y tnised divegtly enong RIS fustapdsesand
ebcuoé;S with ceramic | ayer 430 having a high dielectric
constant (e.g., BaTi G3) deposited on structure 425.
Ceram c | ayer 430 or green sheet in one enbodinent is
| am nated on under]lying N ste | ayer 420. 27
18, e BsORE | (vRRENIBE G Flerahde Sherod rdtogecand
. , A : e
o corf B P s L R AR Sy snglate o
organipauttstrate pwherdint ther @pacitdvisoketureiasovplail tke burfase of the organic
| am nate 455 woul d be subsequently | am nated on top
substrafe;s vi ewed) of structure 435 in order to form
structure 475 in Figure 7. In one enbodi nent,

following |am nation, structure 475 is thermally
19.  tTheaappdrafus digtainof 8, wheyaini the eenfciipr gructure is a first Capacitor

s EEDALPE oy ETEL oS TSP R BLOEs

oppositiceeRNsurie BOtHS omadicasubéyate [ 0028] Referring again to
Figure 3, followng the formation of a high-k
dielectric material between conductor materials, the
20. cﬂ‘gep%)%la}a?uss rc%]},]nlil 18, wherdth ?&lé?@ﬁ(ﬁ i tﬁ? ﬁ}s} Efe@ﬁ’&@edaﬂgr{hél
reducrng atnosphere’ 1n order to densify (e.g., reduce
second dlectfide fcanprienarqynpisite baa fimnfilint edat secqrdefiim, steeftst filnl
- ni ckel paste |ayers sinultanepusly. Once this heat
disposeq heftgemthe; S§¢‘B’6¥‘§ﬂ1€ta§é,tbq $rEABICIBHE2 | | have
sufficient strength for packagi ng and handling
purposes, and will have sufficiently dense
21.  riTlor applaranet of cba im20hwherein the firstdilmmvmyrisef nipkel @gd the, second
i resultiﬁg in a ceramc having a high dielectric
film cQEPRIeS APPPSEI gure 7 shows conpositestructure 475
i ncluding ceram c | ayer 430 di sposed between first
conductor 410 and | ayer 420, and |ayer 440 and second
22. cHBimdappemtusEclaindZovhensin theicergntie statariabe@raprifes adiva
hick nethgﬁ oﬁlFigure 3 &;ovides that one or both of Iayer
thickngsp PR OTAE, YO HE°8 coated with a different
electrically conductive material. Figure 8 shows
structure 495 where two copper |ayers have been
23.  JEpoanpaeingf claim R dWhereiioihe anparadis somprisase nackagesypyrate.
475, respectively. Copper |ayer 460 and copper |ayer
470 are deposited, in one enbodi ment, through
el ectrol ess deposition. Subsequent copper |ayers 480
and 490 are subsequently deposited on respective
surfaces of copper |ayer 460 and copper |ayer 470 by
el ectropl ati ng. Copper overlayers 480 and 490 may have
a thickness on the order of a few m crons.
Al ternatively, a copper layer nmay b e forned b y
deposi ti ng copper paste inghuding copper particles and
sintering the paste. [0030] Copper coating may be
desirable to nake the capacitor structure transparent
t o subsequent processing operations to which the
capacitor structure or the package substrate may be
exposed. In the exanple where first conductor 410 and
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