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THI AZOLE PYRAZOLOPYRI M DI NES AS CRFI RECEPTOR
ANTAGONI STS FI ELD OF THE | NVENTI ON Thi s invention

WO 200808574 0 novel thiazol e pyrazol opyri m di ne PCT/US2007/078605

conmpounds, pharmaceutical conpositions thereof, and
use thereof as CRFl receptor antagonists in the
treatnment of psychiatric and neuroendocri ne di sorders,
neur ol ogi cal di seases, and netabolic syndrone.
BACKGROUND OF THE | NVENTI ON ébrtlcotropln rel easing
factor (CRF) is a 4 1 amno acid peptide that is the
pri riEEyzqiEy BYRIZOEARYAIMIDAYES MNSoFREIf RBERATPR CHERSGINGSBR L i n
(POVC) derived peptide secretion fromthe anterior
pituitary gland. In addition to its endocrine role at
the pituitary gl andFIBLinQRJHESINGGENRDOa Iocalization
as_ a

ST A e SR E a  E ap
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el ectro si ol ogi beh ef fects consi st
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bicddbolic Hia@fomel S al so evi dence that CRF plays a
significant role in integrating the response in the
i mmune system to physiol ogical, psychol ogical, and

i mmunol ogi cal stggegeROHUNROFESE ReepNTIN i cated in

psychiatric disorders and neurol ogi cal di seases
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gastrie dreerat bre ar
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:laé/%? %gp‘zlbané mlﬁ 1%'[‘9%51@&%{‘%? ges%c?,nse mt e immurne sysr%ém ?0' pqglgiological,

psychological, and immunological stressors.

CREF has been implicated in psychiatric disorders and neurological diseases
including depression and anxiety, as well as the following: Alzheimer's disease,
Huntington's disease, progressive supranuclear palsy, amyotrophic lateral sclerosis,
Parkinson's disease, epilepsy, migraine, alcohol and substance abuse and associated
withdrawal symptoms, obesity, metabolic syndrome, congenital adrenal hyperplasia,
Cushing’s disease, hypertension, stroke, irritable bowel syndrome, stress-induced gastric
ulceration, premenstrual syndrome, sexual dysfunction, premature labor, inflammatory
disorders, allergies, multiple sclerosis, visceral pain, sleep disorders, pituitary tumors or
ectopic pituitary-derived tumors, chronic fatigue syndrome and fibromyalgia.

CRF receptor subtypes, CRF1 and CRF2, have been identified and are distributed
heterogeneously within the brain thereby suggesting potential functional diversity. For
example, widely distributed brain CRF1 receptors are strongly implicated in emotionality
accompanying exposure to environmental stressors. Significantly, CRF1, not CRF2,

receptors appear to mediate select anxiogenic like behaviors. A more discrete
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ectopic pituitary-derived tunors, chronic fatigue
syndronme and fi bronyal gia. CRF receptor subtypes, CRFl

w@pas@iE29 have been identified and are di stribCEk/E82007/078605

het er ogeneously within the brain thereby suggesting
potential functional diversity. For exanple, wdely
distributed brain CRFlI receptors are strongly
inplicated in enptionality agconpanyi ng exposure to
envi ronnental stressors. Significantly, CRFl, not
CRF2, receptors appear to nedi ate sel ect anxi ogenic
Iser@/hiypdtbatingr distributivn ned thie seaiebibisegtedbhimyeendegendus ligands
I strib
q%gt PRl ftférgﬂ ﬁgtg:ﬁ d&aﬁ‘?ol@ }'/o?lt}}e%ﬂfl&l %(%/egto nf&rf uncﬁ Oannaolvel C F—
ﬂml}t Mrdﬁaﬁﬁlemﬂﬁpéfe@ntlﬁafﬁnﬁx &mﬁ@2 ralatiovte ICR(EIREécapﬂofsyis
neur opepti de vvlth or. CRF2. .
PGP OB et M BT Dndrs B Ble ot pligion
apfetddtveithwic bt CRITIQGUsiMg It dtkerehef | CRF20fgohish dvidacalsimilar

i vatj on observe th selecti CRFI onism In
St Db PORRHST Sl b B o 8t Fisampls
W18 €Rrepgsdiadndve lbe&ﬁ%%po@m A0anbRtiS QentCRAF 108RRonists may be
del eti on. For exa whi | e CRF2 agoni sts have been

FP FPRE Rt tratmgi f "SSFW?S Weents, CRF1 antagonists nay
be anlcbmziﬂg&l%l& 2t3tcﬂ§§rmiﬁﬂine§ q{yn‘éhﬁﬂld}’pyﬁﬁn&iﬁés pyr&RId 8k N
rrol of yrim di nes
y,rlml@[lg, Q2,§rqlwllq M@ﬂﬁy@@lnebypégﬁp@ﬂq [1,§=a]-1,3,5-triazines, useful
]aE’KR'F%QE&@S% a}e’ c%sc?’ibg([ % e Rl k6%, &’1’@%'7)261(@9%10 8888847, and
pyrazol o[l ,5 ,5-triazines, useful as
MPRGORP K s, ar e descr i bed in WD 94/ 13676, V\D
97/ 293["9(9 reéé@t 1%§é Q§§ﬁ170’\71d|g§]9%\7\éph%?619g€é9010 i Bh&IEN as
i nvent I on provi ove i'azo opyr| m di nes
U&dflutcepor GREonstsc dpviow cAticabovs 8 isslesirablevp @iscafer tidve
%e c\é[léé{)lilsi/atéld g%l CglVg Iﬁﬁtg él%gsfocfé%ﬁ ag\égtentr&ﬁﬁ tV %H]lg %%Il ?éju%&%gglts
tf&sretheaqn@mlém oﬁg@nhmtnf: ond ﬂldllB)ehd@ﬂhﬂ'élﬂ(brdﬁ‘é qesty)tdglcat discases, and
gab ur ogndoc;F ﬂlg?dl sorders uro og 1
BTN YA o’ arPEﬁJ?rH%P cSde® ‘iaﬂs}ov{s‘?e“ ar
@armemblahnm&tﬂmbiomﬂdmmy aﬁ@plliaaﬂhadd)kimgﬁc Iﬁxfileﬂhﬁm also desirable
unf.avor abl e bi oav lity and hbr.mac inetic. .
FS(? glfchvgrsnew gompgu §th %I%\éqrq eol?lgavla a 3]i1t§ an é}arrﬂ inetic profiles
GENPRUA BiSowd CRF hiav@naBl sactisaeamai sxahinl NBI3Ems
phar macoki netic profiles

SUMMARY OF THE INVENTION

In one embodiment, the present invention provides a compound of Formula I

Formula I

wherein:

R' and R” are independently ethyl or n-propyl;
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relative to known CRF antagoni sts such as CP 154526
and NBI 30775. SUMMARY OF THE | NVENTION I n one

wepdwsdsasent , the present invention provides a BONPSWAT078605

of Formula | Fornula | wherein: Rl and R2 are

I ndependently ethyl or n-propyl;R3 is hydrogen, C

Br, nmethyl, trifluoronethyl or nethoxy;, R4 is
hydrogen, Br, R R15N-, nethoxymethyl, n-butyl,

acetam do, pyridin-4-yl, norpholin-4-yl, ~, Ra and Rb
are independently hydrogen, G -C3al kyl, H2ZNCH2CH2-,

( CH3) BTEOY DPNHCHR Gri2methply triOHMBCRR OBRNHBHhREH2- ; or a

phar nge glfé,hl%g%{l Y5 JEREPL ARIS eﬁqt%tlgyntxf‘ﬁﬁtglo%ﬁetah{‘doa BORdR Sy,

enbodi e present 1nv
phar maceuti cal conposition conprlsmng a co und of

Formula I, Qor_a har ceut|call cepta aIt
thereof anﬁrEN/Qq Wzﬁfdnptabl \g ci pi ent.

H@pﬁg er, enb e prese nvemb on rel ates
wd of treatlng depr essi on, aﬁ&lety, al coho

or SUR$E@Mr@ﬁidﬁﬁnddﬁlﬂ?ﬁ%rdrygenh(ilpggaﬂl@mSHZNKBHZUHE-abm iC
drone, irritable

drone, epilepsy, stroke,
44 U R CUNIGHSChay pic oA GRHPRECH B emenst fual
%}/EJglié?ﬂiﬁeeuh&fl@raédebiabhé,salﬁﬁ%\éﬂéaf dysfunction, congenital
adrenal hyperpl asia, Cushing's disease, prenature

| abor, stress-induced gastric ulceration, inflammtory

di sor ﬂﬁa{n%thepéﬂiw&rﬁ’&ﬂ( R pr@ééhpiﬁ{f&ltlgh Pllé)'vfd@sr y plgl%éc\éﬁﬁjcal
tunors, chronic fatigue syndrone, fib I a,

PRBesitin caiPHsing: ammpplplld@f Semafak psa phﬂrlaaq@mlqaém fcceptable salt
q f”ﬁhg%hmﬂgﬁ%@bﬁ é&gbk%x goRat 1 ent in need thereof

erapeuti ca Ve ambunt of a conpound of
Fo rmu [raanlotheomnla)dphart nhecwaientlavetnylommd:aé@ttab Imethod lof treating

td ell?re%esﬁ)on %nx%&/agf%€§ or ?u%?tglgée use obelél?y, R}rlpee%gﬁ]sgonl Hl\ét%%l‘ on

syndrome, irritable bowel syndrome ep1lepsy, stroke, sleep disorders, allergy, migraine,
premenstrual syndrome, infertility, sexual dysfunction, congenital adrenal hyperplasia,
Cushing’s disease, premature labor, stress-induced gastric ulceration, inflammatory
disorders, pituitary or ectopic pituitary-derived tumors, chronic fatigue syndrome,
fibromyalgia, visceral pain or multiple sclerosis in a patient, comprising: administering to
a patient in need thereof a therapeutically effective amount of a compound of Formula I,
or a pharmaceutically acceptable salt thereof.

In another embodiment, the present invention relates to use of a compound of
Formula I, or a pharmaceutically acceptable salt thereof, for the manufacture of a
medicament for the treatment of depression, anxiety, alcohol or substance abuse, obesity,
hypertension, metabolic syndrome, irritable bowel syndrome, epilepsy, stroke, sleep
disorders, allergy, migraine, premenstrual syndrome, infertility, sexual dysfunction,
congenital adrenal hyperplasia, Cushing’s disease, premature labor, stress-induced gastric
ulceration, inflammatory disorders, pituitary or ectopic pituitary-derived tumors, chronic
fatigue syndrome, fibromyalgia, visceral pain or multiple sclerosis.

In another embodiment, the present invention relates to a compound of Formula I,

or a pharmaceutically acceptable salt thereof, for use in the treatment of depression,
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Formula I, or a pharmaceutically acceptable salt
thereof, for the manufacture of a nedi canent for the

wo e@apesmt of depression, anxiety, alcohol or BCHES2ATE78605

abuse, obesity, hypertension, netabolic syndrone,
irritable bowel syndrone, epilepsy, stroke, sleep

di sorders, allergy, mgraine, prenenstrual syndrone,
|nfert|I|ty, sexual dysfunction, congenital adrena
hyper pl asi a, Cushing's di seade, premat ure | abor,
stress-induced gastric ulceration, inflamuatory

divsioty daeahol gistibrtange gbuse, Obeﬁﬁtmiiyperpﬂnsiun,tlmtgbode syndgune, irritable

tbg&glr nﬁlr&lﬂ oeﬁ 1(%35; as‘iljlo?eugeéy 4r(%i[§ ’allérI rn%n%ﬁle r@menstrual

VI'sce er 6sI's. ’In anot
sym«ﬁmmmfbmhtyh eexpaleiset‘nncuon\wngenuml arieelnaltlgpelpkama, Cushing’s

nd of Fornmula I.,,or, a phar maceut.i cal | )

SRR i Rors T B gl S PURITRESY i prisprasp
gépite st @:mpfm’piiuﬁﬁly dediVaichmbrs pehr@tibfati gurcsg n d@bius &jbromyalgia,
obe3|t ypertensi on, netabollc syndrone, irritable

%@h F@ﬁ@3 %% stroke, sleep disorders,
aI | er igyagloﬂi}eﬂdfrﬁ%ddlﬁner@rt@'@@@hflﬁ%ntlglywﬂd’tfmﬁa cbrﬁlf)(lﬁﬁlﬂ bf Fénhula 1,
sexual dysfunction ni t adrenal hyperpl asi a,
AL Hh%@a@ua?aélé&%f@ptalalﬁéﬂgﬁ fa fIpes in te$¥s s - i nduced

gastric ul ceration, |nflannatory dlsorders pituitary
or ectopic p|tU|tar% derived tunors, chronic fatigue

syndr one, fi DESAYRERDESCRIENONPF FHEINYENRION pl e

scler a3 uSed ab@veaﬁmfthl%{lgﬁdﬁp@lg 'd@%ﬂbtuont&%&ﬁ%ﬁgﬁ the following
i nvention rel afestoacorrpoun of Formula |, or a

(B rrdest o therafiseyndiestasinthall be usdgritoqdie pasfthe ﬁoapwuilg @nGapings:
t hera T.
pxlk#%e/ﬁ\h}a%g WE&M Cﬂyd%ar?;{:l‘g%ﬂolé\!}{ E\Méél%\km et or

above dt roug cript
ibranelrdi lavingt Ihte Sfeetblonwiomy it @e wBain.unl ess ot her wi se

i ndi ¢ aﬁh%ﬂnao}ﬂ%a}hy Qc%glg{%@g é}?& q?n(é” }e?er!]f%\éal%hgﬁ%cguq clll%y\ﬂc@c%table

nmeani n
vanmnmnbnnmgmmmnm,mhﬂdhvaﬂymbawsﬂﬁﬂb@mﬂmmncmnamﬂhea Such

Da%%/]l!%l?%g%né%tt cglinpatﬁ)(l)e @lb ?188 hgr 1n§ Iglﬁnté H¥ {fle fo %néllatl 1l and not
fbiateraeeu tlieaambwntalmmﬁtaﬂcbhre whet iknowvatol th)eb’lsl@l&fdrartfmn (see e.g.
R S R SRR i e RS

W th thgreideticall &fc@;dhlﬁélhaﬁts’ﬁ)fefdrh© thorenkl @y hentoardindhnic
and organic acid addition salts, and base addition salts, of compounds of the present
invention. These salts can be prepared in situ during the final isolation and purification of
the compounds. In particular, acid addition salts can be prepared by separately reacting
the purified compound in its free base form with a suitable organic or inorganic acid and
isolating the salt thus formed (see e.g. Remingtons Pharmaceutical Sciences, 19" Edition,
Mack Publishing Company, 1995).

"Therapeutically effective amount” or “effective amount” means the amount of
the compound of formula I of the present invention or pharmaceutical composition
containing a compound of formula I of the present invention that will elicit the biological
or medical response of or desired therapeutic effect on a tissue, system, animal or human

that is being sought by the researcher, veterinarian, medical doctor or other clinician.
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del eterious to the recipient thereof and are well
known to the skilled artisan (see e.g. Rem ngtons

web@soaseut i cal Sci ences, 19th Edition, Mack Pesi/iUsIo0Tierseos

Company, 1995). "Pharnmaceutically acceptable salts”
refers to the relatively non-toxic, inorganic and

organic acid addition salts, and base addition salts,

of conpounds of the present invention. These salts can

be prepared in situ during tRe final isolation and
purification of the conpounds. In particular, acid

addi t Thntegad ttwatomnt, bdrep"Epartend. "lpyd depie.cremnyant saoelidegpoth
t he . i.fied. LD it s | r i oo
Sl R P bR oL R FRER G S ehlBe Beyining
saletiorbtings attennarag, {Imseatmggor rilkBiing @homsmét ay mproms vf €dikorder or

Sciences, 19t h Edition ck Publ j shi . any. .
PO B a Dttt Ry Pl s A AP A even i
‘pedgi@cibh vEthadvondér or ge@titsont ik eotaneldsidbweadf ortrbveredrfieust of
fornmula, | of the present invention or pharnmaceutical
SBAIBSI Phliieaniina PP RS 4o BEYEENAE bforplP s and pligig
RlcRERM PicRMRIdh oOihe URadse W hdniRbteChyt a poRNBing bO@1Hadg dthe
nedicg&eresponse of or desired therapeutic effect on a

opsses pigthe sxrattemy oA H892or human that is being sought

by t hend 8@l cher in ¥ gbREhRuSHse iNBEHIGahe HRATA O Machment
other clinician. The terns "treatnent," "treat,"

forrthatppisiguler WhYitYee | i ke, are meant to include both

sl ow ﬁgleﬁlgﬁjy &a@i‘é@l@%b&ﬂs hbe IR G ii@ﬁly%n i_t&gnﬁ&_r id@Srmula 1
These terns also include alleviating, "aneliorating,

as defimiden aiggaclepdeirense isigdeperdenieafis idpidgnitereat srerother
?Xél}?}eg@/x%fo, c%nii}g&%?se&f_s%sﬁ&%g hﬁd/&%ri?r}f%rhré entnﬁglble only if
Isorder or condition is not actually elimnate ana

svarcoinbinpfigyresyimsadé caruddss br dhepsing cooprdidsiod heipsesent
n i.ts | . : >t "t r.eat t" .
R S SN A0 8 87T LT B0 i
R 'oRhytcaatd to be almgerpiml confathiyewttn sall-rkgotn pEnaplentf chemighl

[ [ mani fested by a prol ongi ng or del ayi ng

t he di sease. s
SPU?WBCgﬁgnggf the synptons of the disease. The
symboUnder'stahdard noméretatiratsed throwdhotitahis didtioatr€ she theninal portion
A RCE CHCTIE BT T AN
ttdward the paity oCaMasindnt @0t cxdmpld)aif &% RWbanylaminoalkyl substituent is
equivalent to aryl-C(O)-NH-alkyl-.

The present invention contemplates the following embodiments, which can
alternatively be further combined:

(a) A compound of Formula I wherein R' and R? are ethyl;

(b) A compound of Formula I wherein R' and R? are n-propyl;

(c) A compound of Formula I wherein R* is Cl, Br, methyl or trifluoromethyl;

(d) A compound of Formula I wherein R* is CI;

(¢) A compound of Formula I wherein R? is Br;

(f) A compound of Formula I wherein R* is R'R"N-, pyridin-4-yl, morpholin-4-yl,
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W@ 200B/083r9 ons of substituents and/ or vari abl esPEF/ES2007/078605

perm ssible only if such conbinations result in stable
conmpounds. I n choosing conpounds of the present

i nvention, one of ordinary skill in the art wl]l
recogni ze that the various sybstituents, i.e. R1, R2,
etc., are to be chosen in conformty with well- known

pr|n0|ples of chemcal structure connectivity. Under
standéﬁd\ﬂ@mﬂmudQEQMEUEéedwmhﬂbughwumomhﬂsdd|scIosure
the term nal portion of the deS|gnategHS|de chain is
described first, followed by the adJa eht
functionality tomard t he poi nt of ac@nent For
exanple an aryl carbon Ian1noa| sYbdtituent is

eqU|v§}éh?mm%m%§9ﬁE%Xl QPH%PS T e present

| nventih oNcsuRIBE @rﬁtctlatl Q\@lelfeﬁl RO RY aﬁqp&gbﬂ'ﬂ%ﬂﬁiﬁ -Cialkyl;
whi ch can alternativel further gonbined:, ( A
conpolihd efmieypgrpf Fprmu éﬁ@ﬁﬁ”ﬁfmé apzthyl.R 'dt Bl pad Ry

A CO”DOQHQgR&na ojinul @ 1 wherein Rl and R2 are
W pr opyl A conpound of Fornula I wherein R3 IS

C, Bfk) Aetmpundef Rarinfilad ovhorvist lydnd RE diie napropyhpiuin €Land R” is

For mul a in.R3is d; (e) A conpound of Fornula

| wher elﬁor@)%% %f (f) A corrpound of For rmul 2 I

wher eilin ARdommuRl of H\brmuyay miheliein Rl-apd R mnarqﬂbd;lR As B, yhd Rois
;(9) A cor 0%,q1ﬁé Formula | wherein R4 is

norphol|n f: (h) A conmpound of Fornmula |I wherein

R4 i s(A cc(m@ou&d ofypaulad wdrerOR nand & roshgiopy1nR Ra Bangd R* is

are inde ?aﬁgngﬂ%>Ci-CSalkyl; (j) A conmpound of

For nul a FeTH Rl and R2 are ethyl, R3 is O, and

R4 i syoy @iedoiunid £ BOrinula I wherein R' and R? are ethyl, R* is CI, and R* is

(r) Use of a compound of Formula I, or a pharmaceutically acceptable salt

thereof, for treating depression or anxiety;
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(k) A compound of Fornula | wherein RL and R2 are
wpropyl, R3is d, and R4 is norpholin-4-yl; (1) A

w@owposis® of Fornula | wherein RlL and R2 are eR¢lyUS20RB078605

is Br, and R4 is norpholin-4-yl; (mA conpound of
Formula | wherein RL and R2 are wpropyl, R3 is Br,
and R4 is norpholin-4-yl; (n) A conpound of Formula I
wherein R1L and R2 are ethyl R3is d, and R4 is . (0)
A compound of Fornula | wherdin RL and R2 are
wpropyl, RBis d, and R4 is | 3 N: (p) A conpound
of  Fofsnilsa of 2 wieresind ofHormnlkd TR aalhern@phyicallmc¢p$ab®rsalt
and R4 | ) I wherein R1 and
R2 are vt\ll?eﬁéog foﬁr&%gg%&%l&fsugsg&gga Sg. (r) Use of a
conmpotndsebpf memjnd of Formmia Iaorpﬂ'lzhamelllﬁclaktﬁhdcyptable salt thereof,
accept at%l e salt

anxi ety ?r tjea al%ﬁrﬂl%f oergs% %{c’}%%ﬁug?e %%gloarlﬁ]%ﬂa?e%r 1ﬁl§rawal symptoms
phar mageutingaiuhy oteephdjira pﬁahﬁacédmeaﬂem‘ccepﬁabte dalt @atdofig
al cohol oy, substance abuse; f a comound of
Formul a© ﬂl biging 3 Ky I‘féli"?rgoé |1$’§;ﬂdlnkg OécégBP%l e salt

t her epfy,A éd?ﬁpo‘hﬁ@@itfroﬁ‘ﬂuﬁ'lC&Q%aﬂacéiﬁ@ﬁty%@é%ta%%ﬁ (HRRDE,
associ ated wi thdrawal synptons; (u) A conpound o

For mul a ekhibiging I%Ndﬂﬁﬁlféll?ﬁlémdlﬂgg WeAMEDb| e sal t
t her eﬂ/)A( @%%KER%& binf%n% la 1 o\f% gﬂgrn{a%ultlgﬁ 8J acpép@a%iensglt (aIeré%f

500 ound
phar mac&bambmag hyﬁamlueﬁiratRIFé bmlite dfkeredf , exhi biting a

RGNNSO EE TN Y o o
t her eof ,exhibiting a Ki value for CRFI binding of < 500 nM and selectively binding to
CRF1 (i.e., lower Ki) relative to CRF2;
(y) A compound of Formula I, or a pharmaceutically acceptable salt thercof,
exhibiting a Ki value for CRF1 binding of < 50 nM and selectively binding to
CRF1 (i.e., lower Ki) relative to CRF2;
(z) A compound of Formula I, or a pharmaceutically acceptable salt thereof,
exhibiting a Ki value for CRF1 binding of < 5 nM and selectively binding to
CRF1 (i.e., lower Ki) relative to CRF2; and/or
(aa)  Particular exemplified compounds with superior bioavailability and
pharmacokinetic profiles relative to some known CRF antagonists (e.g.,

CP154526 and NBI30775), such as Example 15.

The compounds of the present invention are preferably formulated as
pharmaceutical compositions administered by a variety of routes. Preferably, such
compositions are for oral administration. Such pharmaceutical compositions and
processes for preparing same are well known in the art (see, e.g., Remington: The Science

and Practice of Pharmacy, A. Gennaro, et al., eds., 19th ed., Mack Publishing Co., 1995).

The compounds of Formula I are generally effective over a wide dosage range.

For example, dosages per day normally fall within the range of about 0.0001 to about 30
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exhibiting a Ki value for CRFl binding of £ 5 nM (x)
A conmpound of Fornmula I, or a pharmaceutically

Waewspse@End e salt thereof, exhibiting a Ki val urCT/582007/078605

CRFl binding of £ 500 nM and sel ectively binding to
CRFl (i.e., lower Ki) relative to CRF2; (y) A conmpound
of Formula |, or a pharmaceutically acceptable salt
thereof, exhibiting a Ki valuye for CRFl binding of £
50 nM and sel ectively binding to CRFl (i.e., |lower Ki)
relative to CRF2; (z) A conmpound of Formula I, or a
prearedbedy veight. yin sgeepstalsicedesagd levdiehadof the dovhdr hintif afghea

i ndi f £ - tivel

Ki‘ore\,/ ‘3 dlfgr%gg%%? o:l’c? glal? 9(?6@&%[?, v@e? h & ar?cg%é §t?l&)ﬁ%3":§c’?se§/ may be
am;blonyed abdut E’arsing @oy barmé ei’dp leffEat enid tlengiaa tidsabow ¢ dpsage range

erior av. abili har macoki net i

SR Faef s B Rloe Bt e RATA FREPS)- AN Fofadiklp B8 g
a]mianNBhBﬁlﬂdSc)o,mmUﬁﬁ‘lacaﬁlllﬁxaﬂiﬂls&:r%mll'ﬁb(Elet@ﬂﬂfpﬁﬂ.lb@dﬁp}@'ﬁlclan in
the. pre i nvention are f.or at ed
R SRR T S Bhs e o B Sine ot B ks e Ahgipsen
Qbuté Otddasnisthtieh ahedinal canffin€ MRapolid @&mﬂlﬁs@erédi) fheQizal
adm_ ni stratl on. . Such. pharmaceuti cal conpositions and

prisbt 28 eespyge of themdi Vﬂ@ak@ﬁénta%né t%‘eﬁelvermﬁe ¢ paficpifeygiptoms.
(see, TRe &mpoRed¥ JTeLAR1a The CREL e oA afl, A6 §uich Qar®fiseful for
Phar nacy ,&) Gennaro, et al, eds. 19t h ed. k

Mac
mmqgsarﬁ()ﬂ@tl%whwh OIBRablr by redse (RAS TeFEDIRBORE PrSimutian.

GRRELRbY r@lLRE HvR (@Nﬁf 22 1 Wnflffo Q@cﬁﬁ&ﬁdé ﬂ&QtQ?the p%lary
exanpl e, dosages per nor mal |

iphyigeogieal sdgplator of memom@lameﬁm (Eéh@) Idgrl‘Cﬁd pl%téﬂ? S%Ptglhltfrom

I
R T
WAi Yade tral. ofdiverce 2B B94$19811), haaberarlindod os: rrmgbeb@‘ medical
%ﬁ”édr“g‘%/ gggw &Ql%g% ifi %H(?h&gtoq{g%n@o%hﬁ@ 1%'1e a?t'ﬂ% nt‘ﬁ tLg % lang,” and
Ilmmunomh@:hsmmpblom‘hzettim off @R@ﬁm dﬁmonﬂtracqnhmlye hdrtnowd Hds a broad

N R e D B e
spectrum of autonomic, electrophysiological and behavioral effects consistent with a
neurotransmitter or neuromodulator role in the brain [W. Vale et al., Rec. Prog. Horm.
Res. 39:245 (1983); G. F. Koob, Persp. Behav. Med. 2:39 (1985); E. B. De Souza ct al., J.
Neurosci. 5:3189 (1985) ]. There is also evidence that CRF plays a significant role in
integrating the response in the immune system to physiological, psychological, and
immunological stressors [see, ¢.g., J. E. Blalock, Physiological Reviews 69:1 (1989); J. E.
Morley, Life Sci. 41:527 (1987)].

CREF is involved in psychiatric disorders and neurological diseases including
depression and anxicty [D. M. Nielsen, Life Sci. 78:909-919; H. E. Kunzel et al., J.
Psychiatr. Res. 37:525-533; D. R. Gehlert et al., Eur. J. Pharmacol. 509:145-153]. A role
for CRF has also been postulated in the etiology and pathophysiology of Alzheimer's
disease, Huntington's disease, progressive supranuclear palsy and amyotrophic lateral
sclerosis, as they relate to the dysfunction of CRF neurons in the central nervous system
[for a review, see: E. B. De Souze, Hosp. Practice 23:59 (1988)]. Chronic administration

of CRF has been shown to produce impairment of the dopamine system suggesting a role
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the light of the relevant circunstances, including the
condition to be treated, the chosen route of

W@ewB/03&TY at i on, the actual conpound or conpouPdBUS2007/078605

adm ni stered, the age, weight, and response of the

i ndi vidual patient, and the severity of the patient's
synpt ons. The conpounds of For mula | are CRF-I

ant agoni sts and, as such, % useful for treating a
condition which is treat abI e’by reduci ng CRFl receptor
tone or stinmulation. Corticotropin releasing factor
(CRFkins@'sdlistagiE nlezad ial, Yapracé Bidvaemi Behtth@ 17010638 (2005)].

P{&'n&gr&% ﬁ?lld R ﬁ%oh‘ﬁ Pls %%L Q% ?I&Q%@Eeﬁoéﬁ[‘ 1 P et

esecretlon romthe an uta
l,alhdzdlﬂes HO\&9Q5 (€997al and Rrigraine N&t@ Thé(daddes%al( lBB#()crmology

%ggg?&#%ﬁg%ﬁge%ﬁﬁa&@aenemp 1ca}]e& n% F&Cf s&bs;ltaqce abuse and

aeodiated Grithdratvelr syeyanpl[B, Hi Ovasictet ét@n, Riarmi®@l Sndoen.i Beday.

e A Syl (el Mo fitme i ga s L N0 R ovisramer

higse @ chidoad tex CREMYPOHEINSindatiGusEhSdckihOUikdraets by dahﬁovascular
central npervous system and produces a w de spectrum of

AEROMCE 25 et [Fo PHYRTOP Ayt Ralkichine: Warnsuiastarogt $eetis340

QP@% S&@@Boli&s&ﬁuré\n@%f N WaRSht mab@vzsmwmmmw
role in the brain Val e et al Rec. Prog. Horm

Rergenta agignal éljﬂgg@)ma ®. PFMGR@d‘Bd GPBI‘ §btler %pﬁaﬁdocrwé Metab.
%'ZZ%QN&:HQI@;!)?;O Bi- 1@5 (ﬁ&)lﬁoéﬁs‘ihn%t Blease (1. L&B‘éﬁ?@tsa@' Cw5 §rug

189 . There is also eV|dence pl a
§’ﬂgﬁ¢rﬁlmﬁf MﬂCé Méfﬁaii%t@wdt‘ﬁ -’rﬁé 3t4ﬂé2(}0é§phisfp§@eriswnt F}eI
'B‘mwéeft%ysér%w R&. ﬁi%h—cﬁb?gﬁ mn@%%&l%:c[bolglsqgen QQE J. Cereb.
i mmunol ogi cal stressors
Bigegli fobe dlecdl 2IReMI1 eMS9 6903)]( G@ﬂ@g distdrbandes sudbrab exAtablmbbwel
] vol [ iC :
e PE Ta R O ey i ST 00 R Mk gaseic
aipragss [IOrE. &abiryanxli, élfql IESD:thy N el %n433|.(120@=2)]3mye been shown

708/1';)%%% %%g CR% hhaddé‘eoﬁlf Frte it 1t1181§'f1t10n tlgﬁt rC%Shas 'r_l,ﬁ 1n Varlpus areas
90 Buri#bfethbld]health, fopleanipdd, ptirfenitanl gindntegE. I’Fap@:lﬁltel‘rl'ﬁ atagd
e PP DR CRS LY oLl 3B
90pnR0R4d 18 Ar99pH| SyuAdgsfareyion [ DENTdhet &ta@l &h. J. Physiol. Regul.
Integr. Comp. Physiol. 283:R591-597 (2002)], and premature labor [P. D. Wadhwa et al.,
Am. J. Obstet. Gynecol. 191:1063-1069 (2004)]. There is also evidence that CRF has a
significant role in the immune system indicating therapeutic potential for treating
inflammatory disorders [A. Gravanis and A. N. Margioris, Curr. Med. Chem. 12:1503-
1512 (2005)], allergies [L. K. Singh et. al., Brain Behav. Immun. 13:225-239 (1999)],
multiple sclerosis and other autoimmune disorders [C. Benou et al., J. Immunol.
174:5407-5413 (2005)]. In addition to the preceding, CRF has been implicated in
visceral pain [M. Nijsen et al., Neurogastroenterol. Motil. 17:423-432 (2005)], sleep
disorders [T. M. Buckley and A. F. Schatzberg, J. Clin. Endocrinol. Metab. 90:3106-
3114(2005)], pituitary tumors or ectopic pituitary-derived tumors [K. D. Dieterich et al.,
J. Clin. Endocrinol. Metab. 83:3327-3331 (1998)], chronic fatigue syndrome and
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sclerosis, as they relate to the dysfunction of CRF
neurons in the central nervous system |[for a review,

WG e®s/056578B. De Souze, Hosp. Practice 23:59 (198B8)/S2007/078605

Chroni c adm ni strati on of CRF has been shown to
produce inpairnent of the dopam ne system suggesting a
rolein Parkinson's disease [E. |zzo et al, Pharnacol.
Bi ochem Behav. 81:701-708 (2005)]. O her neurol ogi cal
di sorders in which CRF is involved include epilepsy
[T. Z. Baramet al., Brain Res. 770:89-95 (1997)] and
ibgmaiahma [GF Negk anddohdirbded, Steval Dis. Ghvd doriiniat. 36y89-1002
ﬁ& 745 5750 (1995)]. CRF has been inplicated in

and substance abuse and associ ated w t hdr awal
Sy n'pt CiRE r{:dBptoi‘-lsub&peS’ SiRFéahd ERFAlhaye Rivaidratidd anBiawohenbuted

ggt)e/‘ eﬁgﬁ,lwlthlino g%/brﬁlgélghfl r@glrﬁ_eé%afb OT 1PS I\l/g 199 ﬂ% thereby
|ssg@ytmgqmeemﬂtfaictlmﬂ:dhaxsnﬁ 9. @l Heinrichsat 41Q lﬁ@gﬁnﬁ@@ﬂ&sl’m 15
ders and. cardj ovascu ses such as .
I ER B iea R U it G SERnB Bt oagy Tpliched in
@ﬁwﬁ&?ah%&c&rﬂ{ﬂﬁ%hk ex R RO vero Sy S QiYE: s §ré\ G MlieDAGK et aetReguz.
Met abol i sm 53: 720- 726( 20045)% con n| tal_ adre
ﬁﬁﬁ%ﬁﬁ%s@% 3P6I%): vt s hulad ™ 1Te r(10)]; Enthcaniy
I Chdt '@‘NF2 VBEpARs affpedro nmra{eh;el@é'ﬂan%@%lj 2clllk:h?b'éhe(vz&§) R dinrichs

Cushing' s disease [M Labeur et al

Thtlgd?'s 1 Arieie dspgGerptaliypethymic ngwn E §ﬁlagmzs etal, ./

(AR 15( p@fﬂ)%@%!@@ [aRd tht avaﬁ%ilft{@@alteﬁ%ﬂ@é endod@h&hsNigands
Res. 881:204- 207 0 St evens et

al- Vaughan @ézple Watugt dd 28:{ %)Zg,\(l%i)éwgggsg a fiffesent ﬁg_lg@nal role for the

S(’Cé%gf%c] tof@f&ﬁrﬁcﬁi gt' aﬂ"% i’%@??@o@%@%ﬁ@@ §91%Vé1 W&F(b%ﬁlﬁ ilgl?rggelptlde

(A0 prentred alingty %@Rfducledvegaﬁl?f 1 aeqqpfolsrlatdpoumd[thuIEress
@gyg&yeb\gt[hoﬁ %I"Odl%%’lg thgé%ﬁel aiog%w or'ﬁ ééﬁ/%%?ﬂ obﬁgrg %%919 ge)ch,ctlve

een s
tOKFrlelgomsm Oidi Tatalenalt, RAUS (]:RF(zﬁ])a%@ F46B €2G0A) v &ir somgscases,
?;1%%5 l%gl%l nllJ gﬁg?eﬁ alrrlléll,arllreet?eig?s t&a OS%IGR%I?G{(&W#&F antagomsts or CRF1
RBsycdedsionTS. [k dleinbichsd Tind2i2 Rh&%b]ogzcnmc@nwsmot&l 30 L-5 (1999)].

Fal Pl ShURERF RN hov e gpganos apiobcyppiatyis CREL
Rhigddts miRegdn. impottagy Ereatfﬁ@ﬂiﬂfor JBoYIG 20 hvell 28 3C &2 Bt7al.,
jv%%%g%oaﬁ%ﬁ@%‘ﬁtﬁfé 124885. 10'69D'( 2\5\3?1;1 e There is
al so evidence that CRF has a
PREPARING COMPOUNDS OF THE INVENTION

All of the compounds of the present invention can be chemically prepared, for
example, by following the synthetic routes set forth below. However, the following
discussion is not intended to be limiting to the scope of the present invention in any way.
For example, the specific synthetic steps for each of the routes described may be
combined in different ways, or in conjunction with steps from different schemes, to
prepare additional compounds of Formula I. The products of each step can be recovered
by conventional methods including extraction, evaporation, precipitation,

chromatography, filtration, trituration, crystallization, and the like. In the Schemes below



significant role in the inmune systemindicating

therapeutic potential for treating inflamatory
waele®ensisrs [ A Gravanis and A N. Margioris, QET/USNBU078605

Chem 12:1503- 1512 (2005)], allergies [L. K Singh

et. al., Brain Behav. Inmmun. 13:225-239 (1999)],

mul tiple sclerosis and ot her autoi mune disorders [C.

Benou et al., J. Immunol. 174:5407-5413 (2005)]. In

addition to the preceding, cRF has been inplicated in

visceral pain [M N jsen et al., Neurogastroenterol.

b subistituems, 42Bs @ Rer(vRO 0Bl Jatedsire eppraviswilidafwed and switable

; din. Endocrinol.
E%%%Q@%@ﬁ%ﬁ?d%%ﬁ%%‘é%g)E?theél tuitary tunors or
ectopic pituitary-derived tunors [K D. D eterich et
al., J. din. Endocrinol. Metab. 83:3327-3331 (1998)],
chronic fatigue syndronme andbc¢hemertyal gia [G Neeck and
L. J . Cofford, Rheum D s. Clln RMorth Am
26: 989- 1002 (2000)] CRF recept or\r5ubt pes, CRFl and
CRF2, havg been identifigd and angle@ r irbut ed

het er ogen our\slly W|th|nt e Qraln D._T. Chdl mers et
al ., Tlvit)Q 6-SFR 1( re S?p%ugge RO, steps
pot ent cti onal ty [S. C Hej '/éhg_e{—>
al . Regu“l1 (1Peptides 71: 15)(1997)] For ‘exanqe,

vvidely distributed brain CRFl receptors are strongly

inplicated in enotionality acconpanyi IJmig’;‘}z_p sure to
envi ronnental stressors [G Liebsch

Pept i deg H%?oc@%&@ (1995); Pp. oW é*czﬁulz P s 93
10477-82 { 3

96)]> Significa I not o CRE2,
receptors appear to Q| at a.srtaﬂ,oge iclllike
behavi ors g&a richs et aI.,o 31 A nore disqrete

sept al / hypot mc distribution [D. T. Chaldrer& et
al., J. Neuay®ci. 15(10): 6340-50 (1995)] and the
avai lability of alternative endogenous |igands [J.
Vaughan et al., Nature 378: 287-92 (1995)] suggest a

different functional role for JLthe CRF2 recepto?
[ Hejinr kchs et _are7_1997]. Rexarrple a noveLgE/[
t

CRF-Tlam |y neur ptide wt prNeferentl al affi W i
CRE2Zrghati ve RoslCRE 1 recEptbr ot ed
Ci ng the profllg)of / S
g:hR3§eH |ve

Z

Suppy e petite WdHout
behaW or act i gqatd on observgd
agoni st H. Tezvgt—et al .,

}.J01( 25 68 39433 Br
(2004)]. In sone cases,
J/’;‘j

Step 11
Step 10
RA_R
2 -N R3 = H (8a)
NN CH, (8b)
S Sy
Br (8c)
R3c //S
N alkyl

Formation of a compound of formula (6a,b), (7), or 8(a-c) can be carried out in

accordance with reactions as depicted in Scheme 1. An appropriate compound of formula
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CRF2 agoni sm produces simlar effects to those
reported for CRFl antagonists or CRFl gene deletion

WO 3108@365Hei nrichs, Trends in Pharnmacol ogi cal SeCEOSM87/078605

20(8):3 11-5 (1999)]. For exanple, while CRF2 agonists
have been proposed as antiobesity agents, CRF 1

antagoni sts may be an inportant treatnent for obesity

as well [C. Contoreggi et al Neur oendocri nol ogy

80(2): 111-23 (2004)]. PREPARI NG COMPOUNDS OF THE

I NVENTI ON Al l of the conpounds of the present

|(6Wl®n¢7b on (fem ibemedhehick &' byd Riespmandetinedtfor foomdapiml Ry H or

Ilgw _ngl trﬁ%}sd?{@khetﬁcc og;]gls set forth bel ow

wever , oW Nng Scussn on is not intended to
be |im thngeﬂpStemEtba:mpaom[l §-atpy pmédienT-onawfentniuda(1) is

h h
S TR N S e

@ix§dhéuriln tand/\amthylmﬂnna ircanpern@iveat) swdhtak t@dlicap st fhiceefiux
d| ffer entfsﬁcl%ﬁ to prepare additional conpounds of
EOPRFIATY e PL ¥e%roducts of each step can be recovered

by convews 2,0n@lignakt Madst dfTsigh BYex1l afIBt) & keacted with the
evaporatlon &580I |tat|on chronato rap fy’
hopfeet fommuls ©)ip AR B A0V R e Fql%%?a.%iﬁ? U fRgPReFgure to
|pk(Kﬁ’de thé7 Ll ﬁ@ﬁ@l@%ﬁﬁihr@%k‘dmﬁl&t{&} ituents, unless

|1 C

ot herwi se in ated, are as previously defi ned and

sui t abltemnpiaveliear sy EYWQI@PYRIW frfarnpprte sandicelptaingd as
%H&V@ﬁltmﬁ@ 'Iﬁ‘d é Fnogt@@ btﬁﬂ REtoftcLAP Wemltﬁ 81 04 Bulide of

- can be carried
é@r@@%réﬁ)clé ﬂw nr% em‘@a)é mamluaschdmpiﬁ & @rdwﬂﬁ a g@@@rﬁétezlof fapmula

?@rﬁr S hl%tg et mul d(f4lt-2€gg rd@&ﬁh%g( emun%% I()raltpcﬁcg C((n% 109% to

i's ‘one I n whic are as define ornu
anayidR3be dik¢forof @piBrulaR3h). FoBexappleCHB) BrdatRB® dimpthylGHBoxide at

9 terglg ?t!n?lo’?g&%?%ogtp r%]%aie(gtg]pfrftgﬂlg the de<f‘arb0 m}ﬁatlo? 11)11 Stqap 5, the

Gidwweb béﬁbrmuia Act sl cycloze@ \X&hdl-amndﬂ(ﬁmethylpyrazole to give the 7-alkyl
raz ZIP]%;/rn[m 1n8 ﬂ%jf% % | m{éﬂ 11? ZRyol gv nt suc H1tan01 thanﬂ]t, or acetic

&uldh PagertedIcumditions abe ztchﬁ)c doif zitla)(erhlmﬂalﬁm aﬂf hlfcﬁit ofo 40re.

?;3(' \:/e ¢ @Ifrgzgf 19 gll@téea%%a%%a@ﬂls{fﬁg: ona 1zg tofag Eorzl%l a (3)

pyrazolopyrimidine of formula (5) in Step 6 using an excess of N-iodosuccinimide in

acetonitrile.

In Scheme 1, Step 7 or &, the iodo pyrazolopyrimidine of formula (5) is reacted
with a thiazole zinc halide in a Negishi cross-coupling reaction to provide a thiazolyl
pyrazolopyrimidine of formula (6a) or (6b) (Jensen, J.; Skjaerback, N.; Vedso, P.
Synthesis 2001, 128). The thiazole zinc halide is generated using methods well known to
those skilled in the art. For example, in Step 7, 2-trimethylsilanylthiazole is treated with
n-, sec-, or tert-butyl lithium, followed by lithium-zinc exchange with ZnCl,. The
organozinc reagent is coupled with the iodo pyrazolopyrimidine of formula (5) in the
presence of a palladium catalyst, for example, dichloro[1,1’-bis(diphenyl-
phosphino)ferrocene]palladium (II) dichloromethane, in an inert solvent, such as THF, at
reflux temperature for about 12 to 36 hours, to provide a thiazole pyrazolopyrimidine of

formula (6a).
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chloride of formula (2), in an inert solvent such as
toluene, at reflux tenperature to provide the 7-alkyl

W@00803d50pyri m di ne of formula (4). Alternati vRCHUS207/078605

7-al kyl pyrazol opyrimdine of formula (4) can be

obtai ned as shown in Steps 3, 4, and 5. In Step 3

et hyl acetoacetate is acylated with an acid halide of
formula (4a) in the presence of magnesium chloride to
provi de a di ket o-ester of f ol a (4b). The

di keto-ester of fornmula (4b) is decarboxyl ated under

Kr apchdtelm@trim:iyt, iro¥tep 8.0 thiaolé chac biomidti ik genoraeedoRing Grimurherd-

e OPTR B AR T W

plesrcﬁbechﬁot EEp d eto rdyadeyal thlakcdﬂpyrhmk&yspn(ﬁne diﬂfemdlld((éb)) ne

gf a:noilgy n%?;%}?%ira?zf OTOIG ?tdformlba (6@11?%15_;)r01111'1(1at[ed to give a bromo or
piybrazo thigyioffdinn R (0, whaemﬂ% B4 or CH3 aletniame BOroRinited
such.as net han et hanal r ace c Pr.ef ed
BT oS 200 Mo eaan e oer ol Shéke b SIIbGE o
tr@p&Rivlle. The pyrazol opyrim di ne of f or rrul a(4) is

]]: g?%@nﬁ%l tzhrlaaﬁolglog%r@u]ggg%gxr ﬁaztm ” (éaln g111thde:lr Q?hlazfole of formula

l%)dﬁ) S146 G il Nir Modea bromd&eLe8 iof forinBla (1)Nn S&Pa0E In]-StepSl (§9 Malbgen-
the i'odo pyrazol opyrimdine of fornmula (5

rhéla%m S¥ChaRgenvish #-hiegz OF tebwlﬁk&hlwamy@eﬁ A tHazisdithinm reagent,

WRGSs GANRIubRE rﬁaﬁ%t\illﬁlneléc@ro 11&”5981 £ ail?ﬂﬁ?—i@és}’hke iodomethyl
pyrazol opyri m'di ne of fornula Jensen,

JnethyBhes or ipdelritanyy, In Stepish thePhlaQ}% l‘ﬂ?é@i gagomn forpedyia
E@[FrOEOEét%QJsﬁ ' RE- r@lt rgﬁltglzmglﬁ t‘%ﬁéhﬁeﬂ sﬁﬁé@%n{gﬁ&&?@wnh an

nown {8 those s ' art exanpl e
|ehcl$vlélrde Aike 2odomicthpt mythglcthanyrliedobataed. e is treated with

» S| bk ptrgéi eoqg;%e S 1;111&21 tq;rézart @1%1 tﬁg\ﬁlgazg)% rmﬁ system is

I|th i um- zi h&TeXc e organozi
rreidgg ﬁtncn(mahmdplhé thawihtahole IIIEerrrmdhatepychh 2o R-opyethyisitinplethaizole

UL 2 o O PLESSRRSPL 8 SRS ER L Shromo

exanple,
fnmﬂmthem}: maibtaadaﬂ inb{dnlihatidn ©f hm@mﬁhh&ﬂewuh bro:'m’lnet inetdtic

sol vent. ch a fl t er,at rabout
UM TG A TN TR
@yfa@dlﬁﬂlgﬂgaﬂbifrﬁﬂlﬂlrﬁ@ &e (1) is readily prepared by condensation of ethyl

acetoacetate and S-methyl-2H-pyrazol-3-ylamine in refluxing acetic acid.

Scheme 2
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formula (6a).Alternatively, in Step 8, a thiazole zinc
brom de is generated using 5-brono-4- nethylthiazole

W@ eesp3asco net al , and used in the Negi shi crossPCOURINTIS605

essentially as described for Step 7, to provide a

t hi azol e pyrazol opyri mdine of formula (6b). In Schene
1, Step 9, a thiazole of fornmula (6a,b) is brom nated
to give a brono or dibrono tuazole of formula (7),
wherein R3b = Br or CH3. The'thiazole is brom nated

wi th elther 1 or 2 eq of N-brormsucm ni m de, dependi ng

on whet hey: is CH3 or RlesRectively. An al kyl
thlazoleo forrrula(8a c) i's obt,\falnedfrometh,er a
t hi azol e Loy mul a 66gy b) i 1, Ofet=fl'®

hal ogenl | exchange wtiy " or ?-butyl
[ithi ump a thiazole |IRt |Haada\reagent ||ch is
subsequent |y ré ted with el ectrophil%s, such

al kyl hal Rt CHE i ke i odépeggt hyl net hyl et her or

brormthlao:ﬁ‘for‘nm—a’(? ep 10. In St"e'\b %o,

i odobut ane. In Step the thiazole lithiumreagent
is formed vi eroton i | ing "-, sec-, or
tert-bvXyl Iltﬁﬁﬂnn and t hen]subsequently reacted with
an el ectrophiv e, |ike iodofeiit t hyl et her or

I odobut aner\Jr*W | | be apptgergted by one skilled in
the art that [the thiazol aipg ygste is readily

functional i geth-agd that thi &zotelin di ates such as
2-trimet hylbsy | -thiazole (Dondom A.; et. al. J.

Og. Chem(111)988 3, 1748) can be r adlly prepar ed.

5- Brono- 4- nB&t I Alhi azohg Ao ol al by brom nation

of 4nethy|th|azoIeRV\nt brom ne cetic acid

(Collins, I . J., et. al. Vm003093252, 13 Nov 2003).

2, 5- DFanIatiylh ¥k ddmypoarbdfahrotuldoa](pYr d)rrﬁl thicarbd eapnal ¢ui)n
Iggcotrcg r RL& ogg gsdcﬁzgi/ he@llr_l g rc]egn;a? Ia%gﬂ a%groyrl%ﬁ]c%%pquﬁd of formula

r(@)f {llox |on gl lausemb i |iiclR' %h@imncﬂ[—bcmemt definedofor &rmola'm andr’* =

Heobf Hartnd Rt nif Boe D motntdi SROEE if e an &niean,

appr opf $tap € aaRsReHatolebf foahimkl (B 15( &upled Jv@t)l a h@fero(cycllfb)zmcs
one in which Rl, R2, Ra, and Rb are as ?htr florffrm "
ety Negiily cp@gﬁ caupling reaction to provide a thiazole heterocycle of formu
(9). For example, 1-methyl-1,2,4-triazole is treated with n-, sec-, or tert-butyl lithium,
followed by zinc chloride, at about -80 to -65 °C, and reacted iz situ with a bromothiazole
of formula (7). The reaction is performed preferentially in an inert solvent, such as THF,
in the presence of a palladium catalyst, such as dichloro[1,1’-bis(diphenyl-
phosphino)ferrocene]palladium (II) dichloromethane or
tetrakis(triphenylphosphine)palladium (0). The reaction is warmed to reflux temperature.
Alternatively, the heterocyclic zinc reagent is formed from a haloheterocycle, such as 4-
iodopyridine and zinc metal.

In Scheme 2, Step 2, an intermediate 2-formyl thiazole is formed via halogen-
lithium exchange using #-, sec-, or t-butyl lithium followed by reaction with N-formyl
morpholine. The formyl thiazole is subjected to a reductive amination in the presence of

an organic amine, such as morpholine, to provide a morpholinyl methyl thiazole of

formula (10). Reductive aminations are well-known in the art typically using an
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Br or CH3, and Rda = -NRaRb or - N-norpholinyl and
"het" is defined as depicted. In Step 1, a

Wheesosdsiazol e of fornmula (7) is coupled wth BCT/US2007/078605

heterocyclic zinc reagent in a Negishi cross-coupling
reaction to provide a thiazole heterocycle of fornula
(9). For exanple, 1l-nethyl- 1,2 ,4-triazole is treated
with "-, sec-, or tert-butyl 4ithi um followed by zinc
chloride, at about -80 to - 65 0C, and reacted in situ
with a bronothiazole of fornmula (7). The reaction is
pieargasicedohydedesieagent sich gs Sodiuarbarehedtidesa]sodinm, cysnpbhrobwdride.

) : | ) '
37 O RGO Rl AL AR AL St 2
fdghitcoeeetednpal THEi um (11) di chl or onet hane or

tet is(trinh h i | adi ... Th . .

; Zagtalknloit&? g,l a\?\%gnq tgﬁ%ogg Eg f,lroPnSilE ?Jé ﬁ% %rzg%@a%g?splacemeent reaction with
Ah beimatf forals, NRIR” fievigr @oypabdline t@ pioeids eagambthisok of fecula

f hal phet er pcyc|l.e, such as A odo pdine and zi nc
AR AR L i e g R

tifirgam@ Wsd, Sudhak BBGhny tabdialcagemtd tibicam exchange using
"-, sec-, or ?-butyl lithiumfollowed by reaction with
N-fornyl norpholine. The fornyl thiazole is subjected
to a reductive am nation ignhbhezpresence of an organic
am ne, such as norpholine, to provide a norpholinyl

1

met hyl tRiaZol e of fornmuRa(R10). Reduct i R nati ons
are wel | -kfnowg in kherart @hcal | ysusi ng i nprgani c
bor ohydr i de Nr\e emt—such @s jsogi-umborohydr i

sodi um \N%E«Qghydri de.” Préf&rred condi se

ce
¢

sodiumtri q gybor ohydri de ynsan inert so&v s such

as dichlorq ,J?éi&e or THF.q3 n,\StLeRp 3, a br§4I _tniﬁa%ol e

of formula ) undergoes a di spl acenent reaction With
an amne of flormula -NR aR or with norpholine to

provi de an ani$®€hi azole of fornmula ( 11). The
reaction is efornmed in an inert solvent, such as THF
or di oxane, usi Nng an inorgani c base, such as cesium
car bonat e ‘aty’70 to 110 O0C. Scheme 3 Step 3

=

NN
S )i
/S
ol

Formation of a compound of formula (13), (14), or (15) can be carried out in
accordance with reactions as depicted in Scheme 3. An appropriate compound of formula
(13), (14), or (15) is one in which R', R?, and R* are as defined for formula 1.

It will be recognized by one skilled in the art that a 4-bromothiazole, such as that
of formula (12) is readily manipulated to other functionality. For example, in Step 1, the
bromide can be dehalogenated with cuprous chloride to give a thiazole of formula (13)
which is subsequently chlorinated with N-chlorosuccinimide to provide a 4-
chlorothiazole of formula (14).

In Scheme 3, Step 3, a 4-bromothiazole of formula (12) is displaced with sodium

methoxide in the presence of copper (I) iodide in methanol at about 100 to 120 °C in an
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Formati on of a conpound of formula (13), (14), or (15)
can be carried out in accordance with reactions as

wa@lepsosed® i n Scheme 3. An appropri ate conpoundP@Ff/US2007/078605

formula (13), (14), or (15) is one in which Rl, R2,
and R4 are as defined for formula | . It will be
recogni zed by one skilled in the art that a
4- br onot hi azol e, such as tha{ of formula (12) is
readi |l y mani pul ated to ot her % unctional i ty. For
exanple, in Step 1, the brom de can be dehal ogenat ed
wiertrobapirsocisaschihethy lffempoidgi te @revidets amethexyothiakole pfifoamula
(( ) which is subsequently chlorinated with

hl orosucci nim de to provide a 4- chlorothiazol e of
formula (14). In Schene 3, Step 3, a 4-bronothiazole
of formula (12) is displ ace wi th sodi um net hoxide in
t he presence of copper (I) “"88fde i n methanol at about
106\ =120 OC in aninert solvent such as
di met hyl f ormam de, to provide a 4-nethoxy thiazole of
for N(15). Scheme.4 Eormation of a g und of
fo %7), (18), (19), (20), (20a), of (21) can be
carrief out ineaccordangeNw th geact | o;%ﬁN\depi cted
i n Schene 4. -Ar—=appropriate conpound ofk{ a (17),
(18), 119), (20), (20aY, ar (21) is one I'n ?isch R,
R2, , and Rb are as adef¢ned for formila&+<lajjd Rda is
- Sor - N-norpholinyl_ &hdn*Ret" is defjn
de31i6)cm‘é% I n Schene 4, (Igt)ep sv/an asy— A
i odopyr opyrimdgrne of formula (5) and a 5-
br onot HI azol e of fornula (16) undergo aNegi shi
cross-coupling %6 f8Pfm a dinethyl pyrrolylthiazol e of
formul £17). For exanpl e, & 5- br onot hi azol
formula(X6) N s treatedpaith ) N Sec-, Sorotert
l'ithiuman n wi ttrznc [chljoPde at abdut [ 8
-65 0C e organozi nc reagemt ks reacted i sftu\with
an i odopyg Sopyri m di ne of. . fq la (5). The & ng
reaction i’s rpfelr,gkpr med prefercght NENGY 1 noan i nert N)\R‘ta
sol vent, "8uch as’THF, at refl@X tenperature, in®bhe
presence of a palladium catal yst|, such as bis(tri- - ¢
but yl phosphi ne) pal | adi um (0)Sr® Rt =-NReReor 3 N.__J

1 2

,>'\/
-N 7N
3

RL__R
Z "N het= N~ |
~ ~— =N or
N
(200) cF—¢ j\ Y

N™ ™het N

Formation of a compound of formula (17), (18), (19), (20), (20a), or (21) can be
carried out in accordance with reactions as depicted in Scheme 4. An appropriate
compound of formula (17), (18), (19), (20), (20a), or (21) is one in which R', R?, R*, and
RPare as defined for formula I and R* is -NR°R” or —N-morpholinyl and “het” is defined
as depicted.

In Scheme 4, Step 1, an iodopyrazolopyrimidine of formula (5) and a 5-
bromothiazole of formula (16) undergo a Negishi cross-coupling to form a

dimethylpyrrolylthiazole of formula (17). For example, the 5-bromothiazole of formula
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In Step 2, a dinethylpyrrolylthiazole of fornmula (17)
is deprotected to provide an am not hi azol e of fornul a

w@ 1®p/0365me di met hyl pyrrole is treated with PCT/US2007/078605

hydroxyl am ne in acetic acid at a tenperature of about
60 to 100 OC, for about 4 to 8 h, preferably for about
6 h. In Step 3, to formthe thiazole acetam de of
formula (18), the sanme condi %ons are used as in Step

2, wth the exception that the reaction is continued

for about 72 h. In Schenme 4, Step 4, a 2-am nothiazol e
<§I6)ﬁbtrrmdawi(hli®,) sep-s ocieribetyl Bthiunparal then Witlonoe ¢Hilardslagalwiut -80

d
er i egﬁg grﬁ%%tzﬁlg ﬁ%g%ggé 1fae£r11c %jl E@? QIFIH %{ IOdg@%%ﬁ Po@gnmﬂme of

-fhlutujd (). tThetoeuplmgdeacctmps iperfdrined lpre(ﬁfmzldﬁ ly inman inert solvent such as

el pgtgrlehléx Uij?rat%e hnl tgggre%eng? oef a doallacP 1ém (;%tﬁsystusrlilafg F,Sg ]:())1% iri- It—n
dus/iphagdireillidasi{d)on Wi th an am ne of formula -NR aRb
or wth_ norpholine to provi t.hi azol e
© or mul AR BT Pligofecor SRl ot i s fappovide an
Salint@izolsSHFEh nASa (TIEI hehg ‘dimetﬂ-ﬁﬂf_yrrcﬂkf 1s &iiemfdiﬂﬁh hﬁll’ro;ty&amlne in
treated neat, with an excess

eeFser et @H@Fra%%ﬁftabw Do 19’ Qaéor e ﬁéthf pfsfepab%@r about

l6aAah ISRP 3l & HEK e RSl cthBmidde FRmGll (1Y, MBI @nditidh are
excess of triethylam ne, or an inorganic base, such as

s ai i Si8P Botidh B° expepipncthsithssrcions Gontinuse fapheridi hs

of amnQihhiad Ki§sa,af2- Irﬁh%la@olé 81190rrﬁﬁ1§ T(1\9§'is' dOHverted to a 2-
deprot ection steps, such as renoval a tert-buXyl

@sqr@fhleml%@rfprémﬁ'«t@@) BEE) modi§edhapdmeyqr sxgaiiqne dreferred
mgﬂkﬁﬂidn% W& ap aq’lé/hﬁﬂfté Béhé?l%s‘?ghttymﬁtef %&hge??nfmme

erein - carries ad I onal am nct i onallnl ty
aset@teﬁilmatélmrerﬁtmﬁmﬂh@ut 60 toPAéCsel ecti on and use of

Sui t aﬁl §t?lgg %_tf 8110 gna%{ﬂ%%??orfnﬁlave%g unlﬁ}ggg@l a%ﬁg acentlent reaction

appreciated int
@rithuyosumine dﬂf@mmilac I\BVR{’ hesitls mofblhehmbao aro@idean ammothlazole of

%orglrug%(%ilﬂtﬁr S%agt?oﬂ? 1%%)%rf?mm|e%m(aéldslert so’lven% lFCél &S Vn\}e%hl%noa{, THEF, or
higtxeiico ot/ treted hdag withageRdesd of the deige sﬂu tempe:rsmre&xfupcbdt Mg to
585 R RO A O S EA hhs o
SedRyTEmide, oBbR horganic base, such as cesium carbonate. Also contemplated in the
synthesis of aminothiazoles of formula (21) are various deprotection steps, such as
removal of a rert-butyl ester carbamic acid (BOC), as may be required or beneficial for
carrying out the reactions above wherein ~NR°R” carries additional amine functionality as
defined for formula I. The selection and use of suitable protecting groups is well known
and appreciated in the art (see for example, Protecting Groups in Organic Synthesis,
Theodora Greene (Wiley-Interscience)).

In Scheme 4, Step 6, a 2-bromothiazole of formula (20) is coupled with a
heterocyclic zinc reagent in a Negishi cross-coupling reaction to provide a thiazole
heterocycle of formula (20a) in a manner similar to that as described for Scheme 2, Step
1.

It will be appreciated by the skilled artisan that a functionalized thiazole of

formula (16) can be prepared by means known in the art. For example, cyclization of
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1. It wll be appreciated by the skilled artisan that
a functionalized thiazole of formula (16) can be

wWEe@pase® by nmeans known in the art. For exanpP@&l/Us2007/078605

cyclization ofthiourea with a bronoketone, such as
3-brono-1,1,l-trifluoropropan-2-one, provides
Atrifluoronethyl- thiazol e-2-ylam ne. Subsequent

brom nati on and protection of_ the am ne using
hexane- 2, 5- di one provi des (16). Schenme 5 Formation of

a conmpound of forrmula (23) can be carried out in
dvcwrdaril e bintolctora stdhan §-tagmeré i letriddoroproBohz e, rovales 4-

. | .
%ﬁiﬁ’l{aogﬁﬁ@lg}rnggogg gﬂgnﬁ)e d€ ge%#nor nﬁrﬁﬁatlloﬁ a&d‘d&&%gtlo:{tbf % amine
diethg hednad,Sdbpicgr@ddes Arb)i odopyr azol opyri m di ne of
formula (5) and a 4-chl oro-2-norpholino-thiazole, for
exanpl e, of formula (22) undergo cross-coupling to
form a pyrazol opyri m di ne Scheaesl e of fornmula (23).
For exanple, the reactants are coupled,in the presence
of copper ﬁ le, pal | adi um acet at e, dﬁ R
tri phenyl pho hwne wi t h -abase such as ﬁ,hum

car bonat e. he C Iln%lr ion is per|fonm

preferenti T an in -quwent sdchN‘as DNF, at
about 100 - 15@ OC for £7- 24 h. It will pes/™s

appreci ated by the skllled rtisan that a /LRm
functionalized thlazol mul ) c&h be
prepared by mean$ n"he car t . NFBr exanple, 2,4-

di chl or ot hi azol e can ‘be reacted Wi th norpholine to

gi ve Fhignadol®f Piveipotit $iTh@aed @3 panfbe tafdb@otdi hecordance with
2,4-Dichl orothjiazole can al so be exhaustively

Brastivmaat depites bR 225 8PS RS MR WK Fejpitiad3d)igone in

SHEGeAURN R RcQR UMl S THAIEXAARTYR dWiddd alvadpadeyd.
l[ithiumin THF at -90 OC and quench with water

pr ovi d&dodephietienyAmidinReidprEE 6 8¢ 34-cldneord -mggrholino-thiazole,
P& e %ym&rﬂula (%% &d@g@ @F o ds- ccgﬂﬁﬁ%]to(f@l%? gpy:'rgz%?c)pynmﬂme

(2):21 Br ono- 4 | orot hi'azol e can be

émMOéﬁmfé@rntUdﬁ @3Ne“gwr g}rﬂmpéér dhegeastnslarngpupled it the Arepdnehofzeopper
?(?clh(ge; gfl}éﬁiuhpacéﬂaﬁcaﬂdqa&f‘eﬂgflpﬁ&pﬁ’i% i%1{111 at‘thge M@h Qsz&lslual c)ﬂbonate

e or pyrid
The coupling reaction is performed preferentially in an inert solvent, such as DMF, at

about 100 — 150 °C for 4 — 24 h.

It will be appreciated by the skilled artisan that a functionalized thiazole of
formula (22) can be prepared by means known in the art. For example, 2,4-
dichlorothiazole can be reacted with morpholine to give the 2-morpholino-thiazole of
formula (22). 2,4-Dichlorothiazole can also be exhaustively brominated to provide 2,5-
dibromo-4-chlorothiazole. Subsequent bromine-lithium exchange with #-butyl lithium in
THF at -90 °C and quench with water provides 2-bromo-4-chlorothiazole [J. Chem. Soc.
Perkin Trans I: Org Bioorg. Chem. (1972-1999), (2):215-219 (1992)]. 2-Bromo-4-
chlorothiazole can be subjected to a Negishi cross-coupling reaction with a heterocyclic

zinc reagent to obtain the thiazol-2-yl triazole or pyridine.

Scheme 6
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Schene 6Formation of a conpound of formula (27) can be
carried out in accordance with reactions as depicted

WO p0080besme 6. An appropriate conpound of for muPEI/U20)7/078605

is one in which RL and R2 are as defined for formula I
and "het" is defined as depicted for Step 1 or Step 3,
respectively. In Schene 6, Step 1, a heterocyclic

thi azole, for exanple, of fo la (25) is obtained by
reaction of an iodopyrazol opyrim dine of fornula (5)
with a bronothiazole of fornmula (24). The reactlon |s
performed in thepiesence of R t yl anmoni um bR

and a base such asarpot assi um ceﬁ\late vvlth a pal | adl um
yist such as d| um ac At ey Z
 4-di-tert® u hepheny sphaneStePi“n

sol (e f ch—as—Nret-hytpyrrol i d| n at a terrper at ur
100 whetd50eGC. Alternatlv |3k, in Step 2, %

t hi azgl yi y&azo@érlm 025for Fa (6a) is .,

i odi nat ed t'gnpro il doth| azol e of fornula (Eé).
The thiazole is treated with |ithi di i sopropyl am de
at a tenperature of -70 to -80 OC florg ahout one hour
and then treated with N-iodosuccini mmqegelmeta g th
same tenperature in an inert solvent, such as“¥HF
Thls is,followed by Step 3, vvhe i ngaa triazolyl or

| thiazole of forrrula( |sforrred usi ng
l-Gr 0ss- couptPdg condi tion / lar to those
e—for Schenme 2, Step 1. eme 6, Step 4, a
t hi"azi y pyrazol opyri m di ne of fd‘# a (25) is

mu

brom Sto give a bronothiazol g.of/ formul a (27).

The meFFétl on is effected usi ng&?\lbr N#bsucm nimde in
the presence of a small anmount of acetic acid in an

i ner t Fe@atienef a compruidsoffempudmi2y  gande caried iy on prgoripnce with

r@i'c{fws%s ﬁgpzated i\ﬁ’fS%fléﬂl% het apprgpréfecyomf)gml of %ﬁﬁﬁlﬁll (247) 1¥ bme in

can tz er el abor at ed bt ai n conpounds of

l"ﬁ\}@rﬁ |9<13ﬁ Ragreche defirieh dof fprrml&h'célﬁé‘h@t” isSfelipesl 3 demctedlfor §ﬁ?@ Lor

%Tetp Ckwgf appreci ated by the skilled artisan that
ero hi azol es of formul a
In Scheme 6, Step 1, a heterocyclic thiazole, for example, of formula (25) is

obtained by reaction of an iodopyrazolopyrimidine of formula (5) with a bromothiazole of
formula (24). The reaction is performed in the presence of N-butylammonium bromide
and a base, such as potassium acetate with a palladium catalyst such as palladium acetate
with tris(2,4-di-tert-butyl-phenyl)-phosphane, in an inert solvent such as N-
methylpyrrolidinone at a temperature of about 100 — 150 °C.

Alternatively, in Step 2, a thiazolyl pyrazolopyrimidine of formula (6a) is
iodinated to provide a 2-iodothiazole of formula (26). The thiazole is treated with lithium
diisopropylamide at a temperature of -70 to -80 °C for about one hour and then treated
with N-iodosuccinimide at about the same temperature in an inert solvent, such as THF.
This is followed by Step 3, wherein a triazolyl or 4-pyridyl thiazole of formula (25) is
formed using Negishi cross-coupling conditions similar to those described for Scheme 2,
Step 1.

In Scheme 6, Step 4, a thiazolyl pyrazolopyrimidine of formula (25) is brominated

to give a bromothiazole of formula (27). The bromination is effected using N-
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(24) can be readily prepared by neans known in the
art. For exanple, thiazole-2- carboxylic acid am de

W@ 200810855¢9/cl i zed to the triazole with PCT/US2007/078605

[, I-di met hoxy-N, N-di net hyl met hanam ne, foll owed by

N- et hyl - hydrazine to obtain the triazolyl thiazole,
whi ch can be subsequently brom nated with

N- br omosucci ni mde. Literatuge procedures afford

At hi azol - 2-yl -pyridine whicfi”can be brom nated to
provi de 4-(5-brono-thiazol-2-yl)- pyridine.
BrBeyneciEm{d@, il thdipres¢tivy of pymelbdmdunydi)acetin aikioh en owrt sbleent,

5&§Qma&ﬁ§§%@gned by reaction of

ronDthlazoIe w t h hexane-2,5-di one. As used
her ei A,coi’n'ﬁb@d afédreruda (£0), wheminlhayep, SExhlmethﬁltmgﬂOhMyy ican be

(‘:f\l;]ﬂrﬁllggg flbor tgég)ﬁ) yotb?au}_#wéer?c;sfo? gggﬁ]\%e%n?n % Jie%imbed in Scheme 4, Steps
ahs, (ngraphy/nass spectronetry, " GCl MB" refers to

gas chr amat o mass s ectro : For

Dot DB Mt B et g fis Hoxsegyele Wy of grmila
@msrpweh(ﬁlyﬁfr@ﬁﬁddw nERBak ih MRia7AFLOKam| pi, thia@blens

part per mlli wn-field ron1tetranethy|s|
b icap deandesap Bt F%i‘??ﬂr%fﬂl?rtﬁ??de"ﬁ@é* by eV pofmethyl-

@ﬁéﬂyalnarﬁﬁl@tf@tl@weduﬂyﬁaﬁrl&t\ﬁ/zﬁflﬁfr&ﬂeqo WBtahanOtiazolAtikkbole, which can

refers to et hanol refers to di methyl formam de.
PR AWEESYY braiater itk prostosersinimiden Litratutespregeiyras affprd 4-

o1 0”8 pSitdihd Sfich Ebntﬂ%%r@lﬁlhat@@fb' praid (d-hemBlEREANG)-
descri tl on, Eractl ce resent invention to its

fpwlqilé@t 5-Brame?-(2 iﬁénﬁﬂmhpwplnlgylmﬂéwie&tan O geagihgobtained by
?urt §2- aﬁﬁl‘ﬁolﬁrb‘Pééh&ﬁﬂleQwﬂﬁﬁ&{ g@g stdignd nvention in

er detall ey are inten to illustrate and
not t @sliadilereith ETLEV e orthinfeyanghrevastogihizitys JéR1el” refireto
I I I 3
IR A A1 B SR R AR G mes
skackrbmetny ;tG€ /BT ref&xm'gab elgothato@Bplprowss dpectrometry”; “HR-ToF’

B 5 P BN Rur GRPSP ESRRoREch AR PhEehifearyurs hpica

hortagigh;cal re@é&mmrttpbﬁlmnmd@@ ﬁ@@ﬁoﬁl%‘[raﬂf&}@fﬂsﬂhﬁﬁ WOHE hRfers
bi ol ogi cal properties of the conpounds of

" FERDIE YD TRGSAC SR Aty FceHE. FOR rqferﬁwdﬁﬁ{lwl “EtOH”
TSR AN EMORPEMIPTEREG0 WAk IR foRRsniliE.om t he

EXAMPLES

Without further elaboration, it is believed that one skilled in the art can, using the
preceding description, practice the present invention to its fullest extent. The following
preparations and examples are provided to describe the invention in further detail. They
are intended to illustrate and not to limit the invention in any way whatsoever. The
reagents and starting materials are readily available to, or may be readily synthesized by,
one of ordinary skill in the art. Examples 1- 35 provide representative compounds and
illustrate the preparation thereof. Examples A-D illustrates various biological assays that
can be used for determining the biological properties of the compounds of the inventions.
Those skilled in the art will promptly recognize appropriate variations from the

procedures described in the examples. The names of the compounds of the present
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procedures described in the exanples. The nanes of the
conpounds of the presentinvention are provided by

wWCh@aiseE?® U tra(r) version 7.0. 1. Salts are neeEUS287/078605

the free base plus the conjugate acid. Preparation 1

2, 5-Di net hyl - 4H pyrazol o[ | ,5- ]pyrimdin-7-one Add

et hyl acetoacetate (128 g, O. 98 nol ) dropw se to an
acetic acid solution (500 nL%

5- met hyl - 2H pyr azol - 3-yl ani n&' (100 g, 0.95 nol),

keeping the tenperature at 25- 28 0C. Heat the m xture
anventednl arx pogided By GhemidrawHéra®aelsiond. Ok loovalts erepmemead e the free

@anggﬁ¥g§%ﬁgégg&ho tert-butyl nethyl ether (5 L)

cool eepi ng the tenperature bel ow 10 0OC.
Stir for 1 hat 5 0C, and filter. Dry the resulting
material in vacuo overn|ght tﬂ(ErOVIde a white solid
(158 g, 969%. Preparatlon‘? !

7-Chl oro-2, 5- m,s:mhhmbrkﬂymmﬁd)m[[lls Jﬁjpyﬁmiyd‘m Trotk ne To a

suspe f 2,5-di h razol o

oo Rl Ay eg el Tak 0 e HRR Re Rhin 3 i sotugion (500

rﬂhl)) oaﬁdndﬂaymrzﬂl ﬁgﬁiﬂayk@mﬂlnmo«i 8. 079mihol) Z(@epan'ﬁ}HB ke(}jnpel%@lde at 25-
OS Oor us oxyc nmo ro

tgé ?ﬁ?@%ﬁf %@a%ﬁé% fon10 katd t&}szn 908} togownmraﬂgﬁ PR4T the

ir&Rtidn t@ttémﬁﬂgi%&hyl%ﬂ{ék (319 doBRid LM &e& M Be tedPerature below 10
concentrate the reaction to a brown ojl usi ng reduced

presdiforl hpf %éb@%ﬁ{t%e Dy theirepuitingyategiae ap@o( R Sigh i

andiRasiline swid N s8 cOdd,NaCH. Separate the organic phase
and extract the basic aqueous phase with ethyl acetate

(2 x 100 nL). Conbine the organic phases, dry over

anhydrous magnesi um sul f gf.&., - fdJt£r. and concentrate
under reduced pressure to‘@anfy a brown solid. Purify
the material U$ihigo-2lSadimctbhlrpmeotogl. aplpyrimediog i ng with

S0 ey O SR, L A0 0
purood) shetolaerel (i mgif aher Nedumdhfl@mﬁﬁe @,7 15BY6.7 IRBONS Al z
(pﬁgs%lgrug' §><23icl?1’10¥i%+ é 1)1.2+n'1LA|25.% rrﬁ]rfalél?dr%{)\gl%g goutlines ‘white suspension.
Reflux for 3 h under an inert atmosphere, cool to room temperature, and concentrate the
reaction to a brown oil using reduced pressure. Dissolve the oil in ethyl acetate (250 mL)
and basify with 1.0 N NaOH. Separate the organic phase and extract the basic aqueous
phase with ethyl acetate (2 x 100 mL). Combine the organic phases, dry over anhydrous
magnesium sulfate, filter, and concentrate under reduced pressure to yicld a brown solid.
Purify the material using flash chromatography, eluting with 80% hexane/20% (30%
THF/hexane) to 0% hexane/100% (30% THF/hexane) in a step gradient of 20%
increments to provide a light green solid (6.65 g, 59%). ES/MS m/z (*°Cl) 182.3 (M+1)".
Alternate Procedure:

Add 2,5-dimethylpyrazolo[1,5-a]pyrimidin-7-one (20 g, 122 mmol) to 1,4-
dioxane (60 mL). Stir the mixture at 22 °C for 10 min and then add N,N—diethylaniline
(20.8 mL, 128 mmol). Stir for an additional 5 min and then add phosphorus oxychloride
(11.7 mL, 126 mmol) over 15 min. Stir the mixture at 22 °C for 15 min, then heat to 80-
85 °C over 35 min and hold the reaction at this temperature for 1.5 h. Add the cooled

reaction mixture slowly to a solution of potassium phosphate dibasic (106.7 g, 612.82
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Add 2, 5-di net hyl pyrazol o[l ,5- ]pyrimdin-7-one (20 g,
122 mmol ) to 1,4- dioxane (60 nL). Stir the m xture at

WQ2008@3¢58y 10 min and then add N, N-di et hyl ani | PEIBEUSR07/@78605

m., 128 mmol). Stir for an additional 5 mn and then
add phosphorus oxychloride ( 11.7 nlL, 126 mmol ) over

15 min. Stir the mxture at 22 0C for 15 mn, then

heat to 80- 85 0C over 35 mip and hold the reaction at
this tenperature for 1.5 h. d the cool ed reaction

m xture slowy to a solution of potassium phosphate
el s inow(tfm&S?mg) coplkd t@MTOI Feepmg wttempqr@ais beloy THowhg

8, B SERI9: 2 LRSI AN, L0 A

Sepdrtt <H2-dogic layet et extraG0harg)icouStyar ‘attlemmgl—nabigﬁreﬂrer (2 x

lr}@%( ﬁl%)_agg%ﬁltny ?h%cotr%atnpcep(o%%%se %%go‘lfﬁ? ec{ut% F}Bﬂte ﬁ{t%r anél evghorate the
ROINEiit O Rrify bk wiliow e¢l chiodhatography, fehitiag whthlhtemes/@hg acetate (2/1) to

eva te the solvent. Puri sid,l.C 35

B gty Sersiowr RO et tivS e 182
(1) to provide the title conpound as a yellow solid
(20.7 g, 88% . ES/M5 mz (35C) 182 (M1) +.
Preparation 3 7-( 1-Propyl-butyl)-2,5

-di net hyl - pyrazolo [1, 5-P}@\4pgtmnc§ ne Charge an oven
dried flask e% Ped Wi t h refl ux condenser, with
anhydr ous THEF{apg-bHLyD- 215&Hmﬁéylcnya%zalomépaﬁ@em1@9
magnesi um ri bbon (1.92 . I) and Abronphept ane
(9.4 nL, 52 mmol ). Heat the reaction to reflux in an
oil bath. The tenperature he reaction spikes as
the Gignard reaction is ifQitiat Stir the reaction
an addi ti onal 4 h at 90 arid %ool to room

t enperat ure. neS| tal to sett t
(can Qﬁ%e HéOVc?BHlef? ﬁ%fggaﬂl %Fﬁmlﬁmfgﬁ% eondenser, Wi anhydrous
anfl )ri&ge dhoRAF infab ¥Rl B8N PT.83 8 U1k hbD aid 4-
fI ;gqf cha)l1 ed %ttah%% cl91I o)r;o 51 di met Irﬁlml Py Zzréazol 0 &235-
@

1bEspRabsp AmL.gg rgmolygHeat m?dpa)ctlpl?]warﬁ%wp@a 8ilpgihy

&&Qpe%are oﬁﬁa@ kdi%ti S PikeRCthe ORI Rlact® il Mftfated@ SHPEBR&ESon
overni ght. Cool the reaction to roomtenperature and

gaedditonal 4 h i €r andpoblup eoom emperetiyd. Adboet he gagnEommmytal to
ts&ﬁ@ oﬁqganvﬁ?sto%re cgl‘gthglggﬁ‘))analgﬂluﬁ@et St ﬁ% %Qigﬁm&lg%nder positive

argon pressure into a flask charged with 7-chloro-2,5-dimethylpyrazolo [1,5-a]pyrimidine

(4.80 g, 26.3 mmol) in anhydrous toluene (20 mL). Reflux the reaction under an inert
atmosphere overnight. Cool the reaction to room temperature and quench with water.
Dilute with ethyl acetate (150 mL), then add water (100 mL) and saturated ammonium
chloride (50 mL). Separate and extract the aqueous phase with dichloromethane (75 mL).
Combine the organic phases, dry over anhydrous magnesium sulfate, filter, and
concentrate under reduced pressure. Purify the resulting residue using flash
chromatography, eluting with 80% hexane/20% (20% ethyl acetate/hexane) to 0%
hexane/100% (20% ethyl acetate/hexane) in a step gradient of 20% increments to give
yellow crystals (3.08 g, 48%). ES/MS m/z 246.3 (M+1)".

Alternate Procedure:
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chloride (50 nL). Separate and extract the aqueous
phase wi th dichl oronethane (75 nlL). Conbine the

woe@anses7phases, dry over anhydrous nmagnesi um BCI//81087/078605

filter, and concentrate under reduced pressure. Purify
the resulting residue using flash chromatography,
eluting with 80% hexane/ 20% (20% et hyl acet at e/ hexane)
to 0% hexane/ 100% (20% et hyl _acet at e/ hexane) in a step
gradi ent of 20% i ncrenents t© give yellow crystals

(3.08 g, 48%. ES/IMS mz 246.3 (Mtl) +. Alternate

Pr oc etlgate: nHatire ¢f magresiume tugfingre(§des il 4dhmineh) i g satflgtiGangqunt

Rl A, B LG AR Ak LIRS T,
ardpswf nhaoﬁ)-bromfiohﬁlga’:e afhd e Iﬁwh?lg?mmmtﬂiﬁﬁ répeitn gtrso lTEIlfrll Zdr? a
S?Iuﬁorb? 4- nrRmB]%%)tane ]??()Clgth{4 §61210§ 10 Tﬁ:ﬂ%ﬁb i%gﬁg éh )
keapiraige bheS-Uehpevabur Redlux Gl nﬁ@tuﬂ-ﬁ“oﬂme{ddﬁlohal hlaelfdnld)(hen

th 1 xture for, an I tional hour and the
el SET0E S8 2 AREER bis) anty st R P gk b Ehloro-
tz@ Aol Lpyremnl i, SZﬂI@Jﬂﬂnﬁmﬁe (18,25g; @B ehhiylh mpyHREDII) codled to 0
yrimdine (10.2 g; 53,3 mmol) in THF (60 nl). cool ed
5 ufdes@ nitFRgsy af&lOﬁl?ltefeogAedﬁi thg %@ﬁﬁ@%eagﬂm%@n Hia Graafagyer

r4salgﬁ RhilS Ré e tnio QR t\éﬂn@er@t@f@"ﬁélo@v aver. Fen Winh¥hid@e kgeni ng
t he tengerature bel ow 10 0C. Then stir the m xture for

additens 80 BHBat 536~ Aidd tathismprture adQporguaons gnppipgcBlogde
%@t@l@ﬂ&ﬁ%ﬁ(lgm 'aﬁ’d@tﬁ Ia{ ﬁ C'ijé‘)r §@hﬁﬂ | RPBarbtMed Mryaniclidger and

and sti1r at Separate the organic

|ea§v=é>ﬁ thg peuceRt ]laﬁ‘iftWYthWéhYéw@é%@ 1 %\iy@lu) viFambieg thy prga@éﬂaé@ré and
(d?y gve? Sod u[fq'r% sulMﬂ%‘? tﬁe%ﬁ&F%ﬁ'eg oBNEMR s@w(glt d151¥r1f9 Ylﬁercrude

sodi um's ter the mxture and evapor ate
smﬂtemhby Slﬁlutrgef ﬂastl Iqbromamgphmlmg al clippt afi Hekaas/gtby1 acttats 95/1)

SCRPTRL SRR S0 B ST BEIRET NS O
62% ES/ M5 i z 246 ( Mt BreparaBoePar ati on 3a 7-(
b O Y By o s YRR i

Alternate Route

Step 1: 3-Acetyl-3-ox0-4-propyl-heptanoic acid ethyl ester

Add magnesium chloride (14.63 g, 153.70 mmol) to dichloromethane (500 mL)
followed by addition of ethyl acetoacetate (19.55 mL, 20.00 g, 153.79 mmol) all at once
and stir at room temperature for one hour. Cool the mixture in an ice water bath and and
add pyridine (24.86 mL, 24.32 g, 307.39 mmol) dropwise. Add di-z-propylacetyl
chloride (25.00 g, 153.70 mmoles) dropwise at 0 °C under nitrogen to the white slurry.
After the addition is complete remove the cooling bath, warm to ambient temperature,
and stir for 16 h. Quench the reaction with 1 N HCI (400 mL) and separate the bottom
layer. Dry the organic portion over magnesium sulfate, filter, and concentrate under
vacuum to give a yellow oil (34 g, 86%). Use the material directly in the next step
without further purification.
Step 2: 5-Propyl-octane-2,4-dione

Dissolve 3-acetyl-3-oxo0-4-propyl-heptanoic acid ethyl ester (32.4 g, 126.39
mmoles) in dimethyl sulfoxide (100 mL) and water (5 mL). Heat the solution at 150 °C
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Step 1: 3-Acetyl-3-0x0-4-propyl-heptanoic acid ethyl
ester Add nmagnesium chloride (14.63 g, 153.70 mmol) to

waelc@Bloaisenet hane (500 nl) fol |l owed by additi onP@F/U8200Y078605

acetoacetate (19.55 nL, 20.00 g, 153.79 mmol) all at
once and stir at roomtenperature for one hour. Cool

the m xture in an ice water bath and and add pyri di ne
(24.86 nm, 24.32 g, 307.39 ngégl) dropwi se. Add

di - w propyl acetyl chloride ( 00 g, 153.70 mmol es)
dropwi se at 0 OC under nitrogen to the white slurry.
Aprtteto Sthna falthai thie agactian bydppIMS. eCacd thevreactidreandeairaatgyith heptane

CE oM APELERL AORAF AR Bl S Lo ELarkBofg o

tnile. Koh¢cnmmate aydaatr vadi)myl at h@°Orogambee padt bf tha hepzme Obtain 23.29¢g
n S ilte and concentrate under

ke ?al%d “583““%5 i thleln%"t <P, (34 g, 86%. Use the

ISadpe3:i All Elnopﬁdiuby) 2, B-dirhehyigxtazslbdp-wipytraidinef ur t her

urification ro ct ane-2, 4-di one

D s MR LT 4 isne sab k| A RIS Bietcthap 14t g and

@516 al( aa b&hgAdd Bﬁnﬁ& mt@ﬁp)yrdzmem oed, f&aMosmhI)lg)gsdnd@enmse
andvva the sol ution at

@@f i aBalP ey tmﬁratvra @‘mﬁ fas éom@amq Frihgrgacten I%ch%[éwﬂer 3

twhe&a ﬁ@ﬁﬁtb@&r@ﬂﬂe@&ﬁ [sefbr WicbRpHRBE ARE af Butkenhil Qarifhia. D1st111 off
Wash the conbi ned or gani g_ﬁlfortl ons with water (100 nL

Ahecexpess Aestic 206 My Wa@bﬁé) reat extasheith beptang s inl s oWetlz the
th@ptﬁmw@brma%so R, tlbl%l theHLAN 1a FQ%@II Mggég 296, 2d RAcQirhte

use directly in the next s

mqqr Vet Shigteryde 1% 1 8 gwtofpl 1p M@E@m 639 (s, 1H); 6.31 (5,
1ég@,gﬁgﬁﬁ.§s OM g%nf)l%%ﬁ%ﬁrg f@f@i 159 851628,

cetl an’ice
bat h. Add 5-am no- 3 met hyI pyrazole (7.91 g, 81.40

Chock RAI UM S 0y s SR SRR AR Ry i
Imthe@@rocndhre aUBﬁ mompp@tane ecgprepare ﬁle |€ergnand rggempar i son

Wirt an—adthenttec—sanpt tH+—ofH—the—exe
ace?fr Nord. Add vvater ?%ﬂ“‘ﬁ@) Hd extract wit ﬁﬁysmaldata
hept ane (50 T1)}Ethyiasbpyl PR 5 Repdianeywizblo[ 19-1 ne [ 5E5/MS)m/z

Drly thg organic.layer over SO, filter, and
ccﬁcenfratg Ipyrimidihe "o 218.1 (M+1)"

Preparation 5
7-(1-Propyl-butyl)-3-iodo-2,5-dimethyl-pyrazolo[1,5-a] pyrimidine

Dissolve 7-(1-propyl-butyl)-2,5-dimethyl-pyrazolo[ 1,5-a]pyrimidine (3.08 g, 12.5
mmol) in anhydrous acetonitrile (25 mL) and add 6 portions (0.70 g each) of N-
iodosuccinimide (4.2 g, 18.7 mmol) at 10 minute intervals. Stir over the weekend at
room temperature. Strip off the acetonitrile and dilute the oil with dichloromethane (100
mL). Wash with saturated ammonium chloride solution (2 x 50 mL). Collect the organic
phase, dry over anhydrous magnesium sulfate, filter, and concentrate under reduced
pressure to yield a dark red oil. Purify the oil using flash chromatography, eluting with
100% hexane/0% (20% ethyl acetate/hexane) to 0% hexane/100% (20% ethyl

acetate/hexane) in a step gradient of 50% increments to give an orange oil (10.97 g, 87%).
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under vacuumto give a crude oil (15.8 g, 79%. 1H NWR
(CbA'3) : 6.39 (s, IH; 6.3 1 (s, IH; 3.75 (m IH);

WQ2®8/086579 3H) ; 2.45 (s, 3H); 1.71 (q, 4H); 1. 2BCT/I$2007/078605

4H); 0.85 (t, 6H). Prepare the follow ng conpound
essentially as described in Preparation 3, using

ei ther procedure. Use 3-bronopentane to prepare the
Grignard reagent. Preparati og

7- (- Propyl - butyl ) - 3-i odo- 2, 5> di net hyl - pyrazol o[ I , 5- ]
pyri m di ne Di ssol ve

THNMBAHWWHBLERTY »: 8,43 (<l il FRpt3HAM 3. ?ﬁ/(mazlbﬂ),ﬂ §8 (6-3H), 2.46 (s, 3H),

g%trllo(?ﬁ @’Pﬁ%(lzzﬁgoﬁnfgmh% SOa%HWG) por 2%1% Egu% g each)

of Ni odosucm nim de (4.2 g, 18. rmol) at 10 m nute

o e o el DF S Al ORGP
di|atepsNoTEL hane (Cﬁ&nifb.])nan\MSh with sat urlatyeﬂalamwm um

C[‘!oride nlnfinn (2 v B0 nd\ {"nller\f fhn oraanie

phase, dry over anhyd?ous magnesi u EIGWIMB éOOP?Iﬁzt(élpCh)
and concentrdtEhymigyrsidedd-pres QIAé (ﬁt 6H 3eﬁ9dmand§rk

rad oifl . PughEdyitRieasiol 48] RGinfiliash 2 f?g* g‘
ot g wi g iRl 4 ol)}”glzé%e ;86 o odh Ahdr

t a_0% hexane/ 100% (20% et hyl acet at 8PHEAHS) in a step
gradi ent of 50% i ncrenents to give an orange oil

(54 By AR Uy 20D (L E

1. 74- Adé8cetimpcid ) mL) arRIgN- 10d:pﬂuc@mm14b-|§ 0.7@, 3Y9 (n(mol)Jm angpa@tion
b |
e PR SADG Somng B5L AFRSSILIH e 75, 5
I%nmqﬂamaatetomtrﬁe (6(3ld1ﬂL)a(Sﬁt the neetuck af 22 °Ofyr 2énEvaporate the solvent
agcll %ﬁg %'u C?Sll &Iﬁ rlPB ?newsterG(Sa ngj) ar%(? mgthmgtylleﬁleg) {180 %&r)t bgpra]lrate the
Drdahicgohtiohs, ml['}Ogmek Bodihrﬁ sulfareetihigr] anayer spoedt©fhke sSlvent to afford the

pyrim di etonitrile (60 ni).
%t%% Foqlﬂoélnﬁl?% E’r% 7t %éa/[gg,&f %)‘V‘ (g/[ ﬂ? Evaporate the

sol vent and take the residue up in water (50 nL) and
nmet hyl - ?-butyl ether (10Q nlL) arate the organic
portions, dry over sodi uff %F?%ﬂ"&o filter, and
evapor ate the sol venp. Ttri%e@{i,ﬁﬂﬁ@mm%oud tl e conpound

(9. . 960/? . ES/IM5 mlz 34 MFL )
ix n-butyl 11th1um (20.4 mL, 51.0 mmol 2.5 M in hexane) with diethyl ether

(50 mL) in a three-necked flask, equipped with a dropping funnel and thermometer. Cool
to —78 °C and add dropwise a solution of thiazole (4.25 g, 50.0 mmol) in dicthyl ether (50
mL). After the addition is complete, stir the reaction mixture at —78 °C for 30 min,
followed by addition of chlorotrimethylsilane (5.4 g, 50 .0 mmol). Stir at —78 °C for an
hour and then warm to room temperature. Quench the reaction by adding saturated
sodium bicarbonate. Extract the aqueous layer with diethyl ether. Wash the combined
organic portions with brine and dry over sodium sulfate. Filter and concentrate under
reduced pressure to give a residue. Purify by distillation to give 8.33 g (52-56 °C/ 15 mm
Hg) of title compound. "H NMR (400 MHz, CDCls) 8.13 (d, 1H, J=2.6 Hz), 7.54 (d, 1H,
J=2.6Hz), 0.43 (s, 9H).
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Preparation 7 2-Trinmethylsilanyl-thiazole Mx M butyl
[ithium (20.4 nL, 51.0 mmol, 2.5 Min hexane) with

waelr@shgds7et her (50 nL) in a three-necked fl askPCT/US2007/078605

equi pped with a dropping funnel and thernoneter. Cool
to -78 0C and add dropwi se a solution of thiazole
(4.25 g, 50.0 mmol) in diethyl ether (50 nL). After
the addition is conplete, stir the reaction mxture at
-78 0C for 30 mn, followed addi tion of
chlorotrinethylsilane (5.4 g, 50 .0 mmol ). Stir at -78
OC for an hour and then Resparatenfoom t enperat ure.

Quench the reaction %Y%%f%g'4”1%etﬁ§1h1‘ﬂa{z% ed sodi um

bi car bonate. Extract e aqueou ayer with diet hyl
et her Ad\asimindié. 2@mtb|1&bdm@ﬂ)gaa|s@1up@r¢f 4ansthyi;ﬂnatzoler(151@ g, 152

and .dry over )| concent.r at
Mtk imes iR b HE o O G ot The AR ARG Ry
dd::rﬁﬁdrdtlhrahhcbmrtoaergighe B luBs3with (11512105)61696{16 drdl wazh H@t)l I(N NaOH
fj‘}}é{’%ﬂw nq%%ranl ayqr Plve(r deO.lur? sglfq_& tepy aquco(ngen(trate under

kbuuby. @At elmldépfédﬁft @m@ﬂléa FR oMb Iahlamiogramﬂ chicord Wigh
solution of 4-nme | 't,hi azal e

fﬂi@n@/gkylfs%atﬁﬁ% pyto Pwalgéléq fitle copguRd{§- 9&@) ! p)- gHREMR (400

IneoHvar s &, qg@@t@qy 3mhxture to roomtenperature
and stir overnight. Dilute with dichloronethane and

wash with 1IN NaOH and br ppgarddion ¢ he organic layer
over sodiumsulfate, filter, and concentrate under
vacuum Purify t hEhigrolgdecabordlieacihythygldsicea gel col um

chr 0”% Q9; H:B/of 2%#&%?@%1%&91&2%?‘ ?gé.g%ﬁiédl) i%%%&%iﬁso

(5/1) to o tain e conpoun
INNR a(ld @ Solvidm, of €l @Ylorofodm@e 684 mL, 1.69 mol im@luesg (134 mL) over

TR B0 STyl fasertmy L) s L SN
reabbatd 26% OVthem €S 1 )1:386tir for 30 min. Separate the organic layer and re-extract
the aqueous layer with methylene chloride (2 x 1 L). Combine the organic layers and
evaporate the solvent to provide the title compound (134 g, 99%). ES/MS m/z 158
(M+1)",

Preparation 10
Thiazole-2-carboxylic acid amide
Add thiazole-2-carboxylic acid ethyl ester (150 g, 0.9 mol) to a mixture of
methanol (75 mL) and 30% aqueous ammonium hydroxide (750 mL) and heat the
mixture at reflux for 1 h. Then cool to 22 °C and evaporate the methanol under vacuum.
Stir the mixture for 30 min at room temperature and filter the solid. Dry the isolated solid

under vacuum to afford the title compound (98 g, 85%). ES/MS m/z 129 (M+1)".

Preparation 11
1-Methyl-5-thiazol-2-yl-1H-[1,2,4]triazole
Cool 1,1-dimethoxy-N,N-dimethyl-methanamine (240 mL) to 10 °C and add

thiazole-2-carboxylic acid amide (60 g, 421 mmol) in three portions. Stir the mixture at
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m.) add a solution of ethyl chloroformate (98.4 ni,
1.03 nol) in toluene (1350 nL) over 15 mn. Stir the

WO 2a83asm at 22 0C for 2 h. Add the sol uti on OREF/US2007/078605

aqueous sodi um carbonate 25% (wt/wt) (5 L) and stir
for 30 mn. Separate the organic |ayer and re-extract
the aqueous | ayer with nethylene chloride (2 x 1 L).
Combi ne the organic |ayers a evaporate the sol vent
to provide the title conmpound (134 g, 99%9. ES/MS niz
158 (M+l) +. Preparation 10 Thi azol e-2-carboxylic acid
dfi°ddorAddninhiTagroheet the oarthimeydduelyatoireflugtimy$ mes tldistil{ ¢ he

Qnetl%ngl fanllgd 3318 th%nﬁ]e ttﬁérrga ?Elz &E@Bﬁg%& 1( ; é HB%I t?(’—‘]q\gixﬁlgg/?o 60

agueous anmmoni um I OXI
ﬁC)ahdl regncat theekbasx 1 ﬂ@iﬂmdthdmy Nﬂ}édlrrrethgl m’e‘(halﬁﬁnﬁ)ﬂ)}GMuum

%%%H%B)%t %r?optﬁe H:g%lﬁ%a 0‘52 e e%ﬁrlfl mf(Zq%tm]E) Llﬂ uratg e Cfnlxture
Doyl Strhi@, filsn, aatl del mekold tol Miﬁfam\/\a@gﬂumibfo@e 1&;irfg0f1 dletd@ﬁ step.

title ﬁé? r{%%gquls&ated gbo %@ g) toE gc/e"}{csacqll %68%) mgL) and cgol the mixture

Pr epa

|to Metdh yAd(ﬁNIrﬁHﬂ@ZIhB/ermMé 47l 1502 nd ol dit @mla&at@@@{o keep the
| - di maéhox i met hyl - met hanam ne

é@%ﬁ?&urs BlovHiS a§o Néar@ tE%\?lB‘é‘%ﬁ fq 0 Acind Oamn a%do f(hela f‘glt gr&wly

RE00 9C.1 Rirtahd @& RPBY hdNdnd théd doof RR2PTX REMBv@thd Qb ati@by
30 min, Then heat the mxture gradually to reflux in

aecuyydistitfagen. | Addghe residae aver WaisbRndradiused Phing S Prhaddingeiy’e
ta%@eoﬁ@%‘dn@ﬁ&cfr&ﬂe@@lu@i&l f Bltratt e RqueSRAhyd: BEth Mty Budy Pether

and renpve he excess
I3 <689 - hompbing NedrgpaicHgeryrad lgaaparmtaiae WV%clf}me the resulting

s
L LR
fordviderthe athadcodhppundi@d gol(%). tES/Momsz h@ﬂ(Mvell)ght bef ore
using in the next step. Add the solid isolated above

(68 g) to acetic acid (680 nL) and cool the mixture to
10 0OC. Add N-net hyl - hydrRzpmatipT2nl, 509 mmol ) at

P, 2t S RS TR PRS0

gr adu@b hynixture of methyl-5-thiazol-2-yl-1H-[1,2,4]triazole (6.55 g; 39.4 mmol) and
dimethylformamide (32 mL), add N-bromosuccinimide (14 g, 78.8 mmol) in three
portions over 1 h. Stir the mixture at 22 °C for 18 h and then add to water (300 mL)
chilled to 0-5 °C. Separate the aqueous layer and extract with methyl-z-butyl ether (2 x
200 mL). Combine the organic layers and wash with 7% aqueous sodium hydrogen
carbonate (100 mL) and then dry over sodium sulfate. Filter and evaporate the solvent to

afford the title compound (9.5 g, 93%). ES/MS m/z ("Br/*'Br) 245/247 (M+1)".

Preparation 13
2,5-Dimethyl-3-[2-(2-methyl-2H-[1,2 4 ]triazol-3-yl)-thiazol-5-y1]-7-(1-propyl-butyl)-
pyrazolo[1,5-a]pyrimidine
Combine 5-(5-bromo-thiazol-2-yl)-1-methyl-1H-[1,2,4]triazole (6.5 g, 23.8 mmol)
and 2,5-dimethyl-7-(1-propyl-butyl)-pyrazolo[1,5-a]pyrimidine (6 g, 24.5 mmol) in N-
methylpyrrolidinone (58 mL) and stir to complete solution under nitrogen. Then add

tetra-N-butylammonium bromide (5.47 g, 16.7 mmol) and potassium acetate (11.8 g, 119
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to 90 OC. Stir at 90 OC for 30 mn and then cool to 22
0OC. Renove the acetic acid by vacuumdistillation. Add

W@ b@soasidue over water and adjust to pH = 8 bRCHUSNY078605

25% aqueous sodi um hydr oxi de sol ution. Extract the
aqueous layer with nmethyl-?-butyl ether (3 x 600 nL).
Conbi ne the organic | ayers and evaporate the sol vent.
Purify the resulting resi due%é)y silica gel

chr omat ogr aphy usi ng an el ue of hexanes/i sopropanol
(9/1) to provide the title conpound (49 g, 70%. ES/ M5
mirzol] &id hehithg maxturPredr-&tunder alifitrogen atmosphere. Degas the hot

,5F11§(t%re%’y0[ ?é%l 2 k%(ﬁ %ﬁ/r%trégﬁggﬁ%%{ "Jélllen'j_d%l &)al?a’dﬂﬁ Jce%{e(tb f6 mg,

a mx
Iﬂ-9[4| mrBold hid tris2 g &- térﬁbﬁtﬁsl menﬁlgpldosph‘cmlex78ﬂnﬂg, 1.2 mmol). Heat the

LY T B o P IRMheTs ESgl ffglt s
rme)t H&&acﬁthe%ﬂuéb@s fa@ér wlith 1hethyid Hfut)& pthadd thn)owmt)ecron(b?oﬁ}:Qhe
nm.) chilled t 0C._. S rate the_aqueous |ayer. an

P e R ERG5o PO Gl D B0 e 4 i £ pad
Gl Reth hBeiney @ryliaCetdtayer)s C@ﬁm&m@aﬁ&prmdchcoh%raﬁaglﬁwﬂﬁns and
sodi um hydr.ogen cgréa nate (

n
SORTH GGPAETE © Eord BF tlﬂﬁaow% d’;\% e72°{0ﬁeE%M%¥ﬁ4l%Mﬂ>
afford the title conpound (9.5 g, 93%. ES/M5 nifz
(79Br/81Br) 245/ 247 (MHI%\“ Pr e|c1)ar ation 13
2, 5- Di net hyl - 3-[ 2- ( 2- et yparztmn

H[1, aS%lhfe{‘h?lz@ éI ﬁro}S&])blft)I/‘lb @419!1205‘539'1 byrbzdbr RrARYHimRitY |

) - pyrazoo yrimdine
5- ( 5- bhgpan dNeadop Eas;ilw)lﬂlllfﬁ«@teﬁvﬂmlﬁnwhh[alzolz(m&Srg, 4}.8f @mol)

gl%gavgi in %ﬁhﬁ cﬂl;g? :H)F p(?@glyl) a%d %hll nd6§/ ?nalgglit %ﬂos@lere to -78 °C.
]Sﬂsxwly micdm-bgty( lfi}l?mt (5450}5 hoxank );olum‘onN4 Smt, hg}ljg?rrmcjdi z;rx(z)il sfioBEmin
B e Rl iSRG b Shirdst( oheATluo e Jar 3

HRkL)-78Pd. RALAIK A8 &F 1o fobk tgmﬁeratllgegmt))mlﬁlrhgd heat-(1-
the mxture to 100 OC under a nitrogen at mospher e.

Deapa s bytile-3Hedo- A diragtley lipyrazplpded-elpyriandiag (1.624 g, 5.18 mmol) and
\régﬁ:ffl}bggfg gb—Wgﬂgﬁcﬁﬁunégqgﬁbc@&q le@aldilﬁg (tH rﬁﬁcﬁfo%rﬂétﬁan(:%&@3 g,
tor518 (Enael). dReflug pverbightyin -ap @ byth 9O spiane icid@Fmempherd.. ool
IIl]lﬂz:orle.glc'tior'l_l?oartoortnr‘geemperature, quench with saturated sodium bicarbonate, and dilute
with ethyl acetate (150 mL). Separate and extract the aqueous with ethyl acetate (75 mL).
Combine the organic phases, dry over anhydrous magnesium sulfate, filter, and
concentrate under reduced pressure. Purify the resulting residue using flash
chromatography, eluting with 100% hexane/0% (30% THF/hexane) to 0% hexane/100%
(30% THF/hexane) in a step gradient of 10% increments to give a white solid (0.720 g,
42%). ES/MS m/z 329.0 (M+1)".

Prepare the compound below essentially as described in Preparation 14.
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m xture 4 h at 125 OC under nitrogen. Cool the mxture
to 22 0C and add to water (750 nL). Extract the

W@uwenss79 ayer with nmethyl -?-butyl ether (3 x RODUSL0P7/078605

conbi ne the organic portions, and evaporate. Purify
the residue by filtration through a silica gel pad
eluting with hexanes/ethyl acetate (4/1). Conbine the
product containing fracti ons, and evaporate the sol vent
to afford the title conpound %7 g, 72% . ES/M5S mz 410
(M) +. Preoaratlon 14

S5PBipaet hyl - propyl - butyl)-3-thiazol - 5-yl - pyrazol
[1.9; 1|pyrim &l‘ﬁ@“@ﬁﬁi’"@é an oven dri edPhysifakd %‘at
rtrinethylsilanylthiazole (1.768 g, 11.24 mpl)
ssol ved in anhydrous THF (30 nl)1HaNsIRc0O0 MHABDICI &N
i pert at rrﬁﬁbﬁél%pmyb 2&-doethgl-dwi 8. 7dsl 1\ IT (s, 1H) R8I,

2
0
2
d
[
(R.5 5 1H3 4. 4m®] JH)am62-8156 (m,
30 nt at -7%1 %%l g%ﬁbapéydrous zumPg,z:f&ng,erigz_(gQ(s;@glg,
1
A

6. 58 mollpyiimidiree al i quot and st|i1rgo307mim) 4ath), 0.8t ¥H, J =
| ow th¢ reaction to rise to roadmseAPERALUGE.J -S1.FHz).
30 mn, and add /- (T propyl-

but yl )-3 i odo- 2, 5-di mathyl pyrazol o[l,5- ] pyrimdine
(Altegpafe grocsdurs forpreparatign 15
di chl apgh! %yll Tt oh&g ﬁ%%ﬂﬁﬂy@@@ﬁﬁ&r‘i 891 1nfh%££n%§)qaglsolutl?n of 2-

pal | adl'um ( | or onet hane (0 g,
Ramethylsiblibragelg b0 4, 49 hmmeil in B r(41091©LD@)781 ﬁ‘d@delamtr@mr t

%E%E%ﬁ:ﬂ@{et k0L LI OE F45RG dg‘nﬂnﬁgg{e%d&l N &if? %%%&g{ ﬁﬂ&;e °C for

saturated so Icar onate
W0 tnfin emm@abn abletmtablofilsGlryrbgwdeSepay 31%6amdolémtqnacpt>rtit0h end

woayrg%e mix re ‘toezt2rl§rov‘rél ne%togr (A7 %)—et}%%%g)gﬂ% 10d0 |2,|5 qlmethyl—

organi ¢ phase y over anhydr I'um su
fpb/fatzﬁbﬂl Sanidydokoent3o at & mmdbrand éd Ube(dhphleeﬁp;}mspinnd?MHOéme

PG A8 ) DB R AR SR puen o

hne XR)BEbhe b0 (té%@%c']' ot/ dalexa%e])]uwas amsbemyhadide (M50GihL).

0% i n errent vvhite oI|d (0.
BP0 R Yoo Mol BOEHE L BrOGHA a2 * 100

e89e Wotndlre YheASio ARSI e ddry avé?rss&amﬁlm@ ﬁhér éhd @faﬁ@ﬁt@ the
rocedure for Preparation 1 n- bu ty

(S?leeré torgfford ghe tiglggpmpanng (394 & 7r§é<>2aﬁé@5[s %MW&@ ion of

Preparation 16
7-(1-Ethyl-propyl)-3-(2-iodo-thiazol-5-y1)-2,5-dimethyl-pyrazolo[ 1,5-a]pyrimidine

Add a freshly prepared solution of lithium di-i-propylamide (150 ml; 62.4 mmol,
0.6 M in THF) to a mixture of 7-(1-ethyl-propyl)-2,5-dimethyl-3-thiazol-5-yl-
pyrazolo[ 1,5-a]pyrimidine, (17.8 g, 62.4 mmol) in THF (100 mL) at -78 °C under a
nitrogen atmosphere, keeping the temperature below -74 °C during the addition. Stir the
mixture at -78 °C for one hour and then add a solution of N-iodosuccinimide (15 g, 63
mmol) in THF (100 mL) keeping temperature below -74 °C. Warm the reaction
gradually to 22 °C and then add a 10% aqueous solution of ammonium chloride (300
mL). Separate the organic layer and wash the aqueous layer with methyl-z-butyl ether (2

x 200 mL). Combine the organic layers, dry over sodium sulfate, filter, and evaporate the
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trinmethylsilylthiazole (30 g, 191 mmol) in THF (450
m.) at -78 OC under nitrogen, keeping the tenperature

wh 2008865791 OC during the addition. Stir the m REUOL2081/078605

-78 0C for 30 mn and then add zinc chloride, dry
powder, (39.9 g, 286 Mol ) in one portion and warmthe
m xture to 22 0C over one hour. Add

7- (1 -ethyl -propyl)-3-iodo-2, ? di met hyl pyrazol o[ |, 5-
1pyrimdine, (30 g, 87 nmol)>%nd

I, 1" -bis(di phenyl phosphi no)ferrocene palladiun(ll)
chiventi Berify@hGregultii® randic)byanda eahronhe grapky wphwing gvith

SRR 0 A ERRTI e PRy £ PR R 27

Separate the organic |ayer and wash the aqueous | ayer
w th net hyl - ?-butyl etherEg‘Z X,.100 nmL). Conbi ne the
. . ample .
organi c portions, dry over 48Bi°Um sul fate, filter, and
eVApIGEhyEpropyd)-3,6ldiasthyt3a(4ahétbyldhihg- stk pyaotofnouigrimidine

701~ epREb st O b T Qg oimb SR She T emy-+-

Imdenyitazed1e[d.15g, 1R @AY hintd] PindecAddrefluk F@ M. YCHaT @B adigdre to room
solution of |ithi umgi -z-propyl am de (150 m

IQ&ﬁ:}é{re’ra‘ﬂge gnqicttle tlﬁ_ﬁ;ijlc (Bmhbynqeggﬁltlgé:. &ubble nitrogen éas ?I?r'olfrgh 7-(1-

I- b= J Pta o By I 2p3or A el &
g e g s mﬁ?ﬁ?"ﬁ%ﬁ%oo@?, o
ftyahygdroture (GEmimanstadd thy aredgainc hromdgonbiten fallowsd hy addition of
t[ﬁ'im&{(é%h!{n?zl 7gépgié{ogfgﬁocgﬁé]thtrh'ld?gpatﬂgcﬁulﬁéﬂ'('i(b@[ﬂg, 043 hmbh€stir

m xture at - or oné hour and then add a sol uti on

dlfe IRpqtiorl axxfeiEupilerirefBix(oyermight €1 aeplgp yodnhteTpFrauIQ A4, )

i r - . . . i
SRt JRTRESGHRFIONE Rituch i JfGD S SREbfBknane.
diry dreroganiemoctiingrveded pB00 I fatk) filteGapd ranwe theeobyegfamile vacuum.

R R g e
gvei:_tt? eamn)ihtu nbtsi:ltﬁ?ﬁtks,cofﬂé)bi_irgir(mmg, }@W{@p O 2R (40890HY,801Cl3): &
SPGB 4y Poet B (el thi 157 Weadheds b Sfbrdomar. v on
am,l(ll)ﬂ%+(&,fbggi=t7:.§{z%oapmmm(ﬂ15 (§h+160% . ES/ VB mz 427

(7-(I - Et hyl -p?gpyl ) -2, 5-di net hyl - 3- (4-net hyl -t hi azol - 5-
yl)-pyrazolo[l,5- ]pyrinpdpi@tion 17

3-(2,4-dibromo-thiazol-5-yl)-2,5-dimethyl-7-(1-propyl-butyl)-pyrazolo[ 1,5-a] pyrimidine

Dissolve 2,5-dimethyl-7-(1-propyl-butyl)-3-thiazol-5-yl-pyrazolo[1,5-a]
pyrimidine (3.15 g, 9.59 mmol) in acetonitrile (100 mL) and add N-bromosuccinimide
(4.27 g, 24.0 mmol) in one aliquot. Stir overnight under an inert atmosphere and confirm
the reaction is complete using TLC. Concentrate under reduced pressure, dilute the oil
with dichloromethane (150 mL), and wash with water (75 mL). Dry the organic phase
over anhydrous magnesium sulfate, filter, and concentrate under reduced pressure. Purify
the resulting oil using flash chromatography, eluting with 100% hexane/0% (30%
THF/hexane) to 0% hexane/100% (30% THF/hexane) in a step gradient (0-10-15-20-25-
30-35-40-45-50-100% of 30% THF/hexane) to give yellow crystals (3.70 g, 79%).
ES/MS m/z (Br*'Br) 486.7 (M+1)".
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Add Ri eke(r) zinc (10 g in 100 nL of THF, 13.2 ni,
18.48 mmol ) to 5-brono-4- nethylthiazole (2.13 g,

wa04@836smpl ) and heat at reflux for 2 h. Cool PB¢EUS2007/078605

m xture to roomtenperature and settle the zinc down
by centrifuge. Bubble nitrogen gas through 7-(lethyl -
propyl ) -3-iodo- 2, 5-di net hyl - pyrazol o[ |, ] pyri m di ne
(900 ngy, 2.62 mmol) in dry tgtrahydrofuran (10 nL) and
add the organozinc brom de s Y ution foll owed by
addi ti on of

' Pivpat dicghenyingh bslphicsrohtiadlyap dealheddi Ervparopal 7, aah the

0 he reaction m xture
aeé i &l%‘l aﬁ%(hn%\grélfgthl%nq%h%ﬁés %lgtgﬁhlg?nté room t enper at ure.

Ac dEaMNmni um chI or i de(:lmhcﬁlinamet 0 the react| oPhysical dute

aru Uxtl Ct VVI t h dl \Jhl UI \JIILTL II(J.IIU LII y L IIU \. nl €
partion d r%@@]{q‘{%wz
sql vent u\r?e(grﬁgg)gﬁﬁamﬁlﬁgéﬁ ? I (Iheetﬂ{é’Ii 83@9% odyCBr'Br) 459.1
si|ll i ca gel2,i:dllrrwﬂn'l-phlami\ﬂtlx5grla§phlwdlnel ueting |with
hexane/ etlhyl acetate (3/1) to obtain the ti t(MéLl)
canmpound [(3 281'691 Zl%éfh 1-thiz 1§-499. PN S ‘m/d (7
8.80 {'s, }_S:Z 04 y tH) Z@Mg Q eMFIlZ_D ; S (S ("Br)
3H), 2.43 r{r@oyl)%é dln@t%py@zolsﬂlw -a myrsal % 4 +31?3 (0g+b0
(1*]5;56 Pi’ieqNBs ahd SHZ 3 a:a%_lwb m—z 315 (WF )+ Preparation

3-(2, 4-di brono-t hi azoI 5-yl)-2,5-dinmethyl-7-(l-propyl -
butyl)-pyrazol o[ |, ] py e Dissol ve
2,5-dinmethyl-7-(I- pr opyl - Eu?ﬂ"ﬁ& Q‘S t hi azol - 5-yl - pyrazol
o[, 53—(_4}B1pylb’}2l=nind1iph@1ir( Bylithiagol- f9y159 Sadimkthy §-Tr(1-propyl-butyl)-
e o) (L oS Rh e e ot m e (4. 27
i nert atnosphere and e reaction is conplete
usi ng TLC. Concentrate under reduced pressure, dilute
the oil with dichloronetpane-N150 nl), and wash with
water (75 mL). Dry the i, phase over anhydrous
magnesi um sul fate, fil telr\%l an concentrate under
reduced pressure. Purify t egulting oil using flash
chr omat ogr aphy, eluting w ane/ 0% ( 30%

THF/ hexane) to 0% hexane/ 100% (30@/%/ F/ hexane) in a
step gradi ent (O 10- 15- 20- 25- 30 0- 45-50- 100% of
SRl Tﬁﬁérhg Zl(naonvezl drled gaslé%xll%e}] 2204\,\618{0}1110 hz_ilallzsol— —:;’/1)70 gi’me?h%/%—'(l—

propyl-butyl)-pyrazolo[1,5-a] pyrimidine (0.973 g, 2.00 mmol), anhydrous dioxane (20

mL), morpholine (0.872 g, 10.0 mmol), and cesium carbonate (1.95 g, 6.00 mmol).
Reflux in an oil bath (105 °C) under an inert atmosphere overnight. Confirm the reaction
is complete using LC/MS. Dilute with ethyl acetate (100 mL), wash with water (50 mL),
and back extract the aqueous with ethyl acetate (50 mL). Combine the organic phases,
dry over magnesium sulfate, filter, and concentrate under reduced pressure. Purify the
resulting residue using flash chromatography, eluting with 100% hexane/0% (40%
dichloromethane/20% ethyl acetate/2% 7 N ammonia in methanol/38% hexane) to 0%
hexane/100% (40% dichloromethane/20% ethyl acetate/2% 7 N ammonia in
methanol/38% hexane) in a step gradient of 10% increments to yield an off-white solid

0.878 ¢, 89%). ES/MS m/z (”Br) 491.7 (M+1)".
( g, ) ("Br) (M+1)
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ES'MS miz (79Br8 1Br) 486.7 (M+l) +. Prepare the
conpounds bel ow essentially as described in

woe@pas@Erd on 17, with the exception that
di chl oronet hane is used as the solvent. Use
and stir for 3 days. Exanple 4
3- (4-Brono- 2- nor phol i n-4-yl -t hiazol -5-yl)-2,
-7-(1-propyl -butyl) - pyrazolggl,S- ] pyrimd
an oven dried flask with
3-(2,4-dibronDthiazol-5-y|)-2,5-dinethyl-?-(

butyl) pyrazol o[ |,

10,0 ﬁ%%@%‘”h%rfg%&%@é

et dnixe eltheaho dlmetlba¢Mn¢/TH5 0@@)orp]nntinfr alahusunge"l?HF or dloxane as the

er

SeTRE" LR

] pyrimdine (0.973 g,

%%‘?es%gsglﬁg%’a s&g&%'lh By
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e overnl

PCT/US2007/078605
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ES
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chl or on
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cr ement

MS i Z

#2109 et hyl acetate/ 2% 7 N amm
ret(ﬁ“@r&% %’ﬁé?h&n%/?yﬂ%é&ej gﬁ@ (‘11 aU%

ane/ 20% acet at e/ 2%
38%d-heorane)s- dlmeféylsmywogw{h& ent of 1

: d an off-white solid (0. 87
%3%@§lﬁ‘l2191 7 (M) + Prepare the f

°MS (APCI) m/z

g]l aln
QOBr) 466.5

S(P/Fﬂ +89°/()

ex
as

anpl es
t he ar
r phdl i n
n react

dééﬁmmbékﬁylaﬁwﬂpgpﬁbbédhmnmfkanple
THF
oV SR RReThe the.
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|ddmahylrarraneseal ed vessel

MS (A|EC}) gz

doPehit 4

t(vba)" Use

gof—-¢e
[ 4- Bror
-yl $-2,159
yrim di
2, 4-tri

or Schl enk
5404 (%FM WPY%&FF mﬁfﬁxlmy,r?zg% 33y
iR dinlyl ¥4 hleti1-eRydo DR YL Jimey I aZ|o

neCharge an oven dried flask with 1-
7% (0.498, 6.00 mmol) and

gl

(Wetlhy| -

7-(1-Ethyl-propyl)-2,5-dimethyl-3-(4-methyl-2-
morpholin-4-yl-thiazol-5-yl)-pyrazolo[1,5-

ES/MS m/z 400
(M+1)"

alpyrimidine

*. .
Use 6 eq of cesium carbonate.

3-[4-Bromo-2-(2-methyl-2H-[1,2,4]triazol-3-yl)-thiazol-5-y1]-2,5-dimethyl-7-(1-propyl-

Example 10

butyl)-pyrazolo[1,5-a]pyrimidine
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anhydrous THF (20 nlL) and chill under an inert
at nosphere to -78 0C. Slowy add nbutyl lithium (2.5 M

Whme00anssssol ution, 2.4 nL, 6.0 mml) and stir 3BCHUBR007/078605

Add anhydrous zinc chloride (1.36 g, 10.0 mol) in one
aliquot and stir 30 mn at -78 0OC. Allow the reaction
to warmto roomtenperature, stir 30 mn, and add

3- (2, 4-di bronot hi azol -5-yl) -

2, 5-di met hyl - 7- (I - propyl - but i ) - pyrazol o[ |, 5- ]
pyr|n1d|ne (0.973 g, 2.00 mmol ) and
dichI6hug¢MMMwaQ@ﬁﬂ@h@h@Hﬁm@®phlhé¥ﬁ$®bdﬁé@h§W0Hmeand

| | ad
O L

l]bﬁdfeﬁthafm (2revtheadnersiptier, € .4 @cﬂ 0 tnh@l)raﬁdteﬂirl 30rmih 0 AG @ﬁﬂydrous
enperature, quench with water, and dilute with ethyl

&E]étcgltoé‘d? 1% 5v§-0 mspglhin ong aliigt andspndd min - ByGe ghlow the
RALibPR Wi Ro HlohkApQRBLNANS0 6RR, aXlthdd FePieorhdiBiazol-5-y1)-

or gani c Ehases dry over anhydrous magnesi um sul fate,

f2|,5| digiethy b il -pronrldnir ipwazohtl &p-af exiredincsd- 885200 rmgel) pyd
tdtb‘ﬁlo&ﬁ?‘i" Hs 10(%53})%5111%2'1‘&900% eg Qllagnﬁlpﬁﬁtdﬁgfoé‘ﬁﬂé{hane (0.163 g,

eluting wt hexane/ 0% o acetonitrilel4
DHPO 50861 h xelue thet reaclion hesxipgle/i a@@ﬂ bﬁm%o °C) under an 1nert

fﬁ'ﬁ}gs&?l ! rg%?/t Aéqg/ag-tquIl: \? erco)((él/m\l;]\?nerﬁ(qae?a tlrg,l q{uanc@dm r ad fg] ltuteovrllth
ety M etate 1007 ﬁhBy ) Se@Brﬁte?an(l Mitkact the adilcbeyr puadicn xpﬂtle@ldﬂatbtrﬂfhane

t
ég) Qo'mﬁf rré u‘ﬂ%)Pe %‘e pezapis Phase Y. Ol by droyy ppgngy g sylfgse. filtey, and

|Caﬂd@htr25% Vder redudell pRosQipy/ | Pudidy e respiting zaldak hs115g flash
rrmai

mol ) | cetonitri
%%Fagﬂbseiﬁ?eg Wltﬁqla%%@sxa?a)oao (et A1 49% T%WZSOMGX%@
F‘B@O%'h@i&hn@ﬂdo%t(l()’% aetaddriRGbOTHEB 0N, heEM@PfNa%&@ driiBent of 10%
sol vent and di ssolve the residue in of wate

(mmerpqnys tg giye petirlg solul @ PG e, Teh #/Mﬁoxyz n@r) 4§’éiséMéi>e
terMtdaRipardder and extract the aqueous | ayer with
addltlonal met hyl - ?- but et her X 50 nL). Conbine

t he ofganpletignoeft; %ﬁﬂmeﬁwﬁ3 é%ré%o@p%w&lﬂﬁ& 4btiazehs-yDpbiezdlyp-yl]-

t-he_ 11 [ tkat [
S8 LB gl £ LAY, b
@ddrdirmemodvecipimadiu@t’4goht. %1mmqh)gnfonamrh@n@dandaté\zé@dmak@

EESI‘FQOEBL ]‘ilﬁ{é%lg?lﬁ‘t‘lﬂ% Hig%ﬁ\fégﬁezrﬁéiﬁe i midfiek SeAA Y SLf R
methyl—.t—butyl ether (100 mL). Separate the organic layer and extract the aqueous layer
with additional methyl-#-butyl ether (2 x 50 mL). Combine the organic portions and
evaporate the solvent. Purify the resulting material by filtration through a silica gel pad,
eluting with hexanes/ethyl acetate (3/1). Combine the product containing fractions and
evaporate the solvent. Add heptanes (25 mL) and triturate the solid. Filter the solid and
dry under vacuum to afford the title compound (5.5 g, 77%). ES/MS m/z ("Br/*'Br)
488/490 (M+1)".
Example 10a
3-[4-Bromo-2-(2-methyl-2H-[1,2,4]triazol-3-yl)-thiazol-5-y1]-2,5-dimethyl-7-(1-propyl-
butyl)- pyrazolo[1,5-a]pyrimidine, hydrochloride
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dry under vacuumto afford the title conpound (5.5 g,
77% . ES/IMS mlz (79Br/8 1Br) 488/490 (M+l) +. Exanple

WA Q8834549 Br ono- 2- ( 2- net hyl - 2 PCT/US2007/078605

H[l,2,4]triazol-3-yl)-thiazol-5-yl]-2,5-dinmethyl-7-(l
-propyl butyl)- pyrazolo [1,5- ]pyrimdine,

hydr ochl ori deDi ssol ve 3-[ 4- brono- 2-(2- net hyl -

H[l,2, 4] triazol-3-yl)-thi az?Jp-S-yI]-Z, 5-

di met hyl - 7- (| - propyl - butyl ) -""pyrazol o[ |, 5- ]pyri m dine
(750 nmy, 1.54 mmol) in acetone (5 nL) and add 1M HC

in diethyl ether (1.8 mol ). Stir the

m xture at roomterrperature for 3 h and concentrate in
vacuo. Dissolve the resi di et hyl ether/hexane =
1/1 (5 nL) and crystallj desijred HO salt (526

ng, 65%. ES/MS mlz (81Br) 49 |\/|+|) +; 1H NVMR(CDO 3)

. 8.20 (s, IH), 6.82 (s, p .21 s, 3H, 3.64 (m
IH, 2.49 (m 3H), 2.44 (s, N5 (m 4H), 1.96(m
4H), 0.81 ( m 6H). Prepare the f |}"d)WI ng conpound
essentially as described in Exanp e 10. Use 0.5 M zinc
chl or bigol®3 JAHbronfdst- @aﬁetﬁfrl mhy@lnmolzs 90-thib 5 Lyales, s-
Heat at 80 OC for 3 days.

it oforonyl-butrbt WPZOM Pw @rm]lihfl? g2 meal yf mnpah) ig Agftone
(5mxh hadaddl1- Iﬁt}m/ll B@RYther{i Ba mdl TR Mo&ﬁﬁ@ﬁfélnﬂﬂuréﬂ room

pyrim di neUnder nitrogen atnosp here
lteransraiwre for 350 apdicangsatcdn & vaguap IP#ESOI‘CE‘ the wepdng mtdeﬁﬂa/l

%%éx?% Dfl/ﬂ(s Hﬁt) 'axd cre/étalﬁze“thé fdsHé@He] éajft?(?z %%50/:5 BS/MS

and sti
mald B o @@Jsl)iulﬁd\lMRK@DCH)s 8A09 1hyy,6-8. (G, hAbHR] (s, 3H), 3.64

&”Iﬁj;gtﬁaﬁ EQ4E 5%13? 731(@ 4HR TR 48, 490, 6H).

hpe
3-(2,4-di brormthl azoI

5yl I) Preg:grﬁ é ( Eg@mﬁ%g&%p%mg bss?rgm Y3 ﬁYescr Elgnzlgxao pll ﬁ)

] pyr

tet EakV& ([t ri phenyl phoﬂhnm)q@ah:hﬁdl um (58 rTg, 0 P@gsi¢nidhia
and—refl ux—overni erature—di-lute
W
ch
fi

-\

TN iz b B o RTINS g
I orﬂde rhdthy 1 DIE 1 9 gaaka-3rar-thiebl- oy sodi ym su fat e,

nd concentrate to (M+1)"
pyrazolo[1,5-a]pyrimidine

" Use 0.5 M zinc chloride in THF instead of anhydrous zinc chloride. Heat at 80 °C for 3

| ter,

QD

days.

Example 12
3-(4-Bromo-2-(2-methyl-2H-[1,2,4 triazol-3-yl)-thiazol-5-yl)-7-(1-ethyl-propyl)-2,5-
dimethyl-pyrazolo[1,5-a]pyrimidine

NN,

N Sy
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a residue. Purify the crude material by flash
chromat ography, eluting wth hexanes: ethyl acetate

W@ 2@883BYy9to give the title conmpound as a yel | BGI/URWAT/078605

(77 mg). M5 (APCI) mlz (79Br) 460.4 (Mtl) +. Alternate
preparation from Exanple 21: Add acetic acid ( 1 nl)
and N-bronosuccinimde (4.1 g, 22 nmmol) to a solution
of

7- (I -ethyl -propyl) -2, 5-di matfﬁsyl-B [2-(2-methyl -2H-[ 1,
,4]triazol -3-yl)-thi azol 5-yl]- pyrazolo[l, 5-

] pyr i Bindérmerogsn gmogphtrepadsl A-butyl lalkiemdAS M i IEXQI&OO-ﬁLH)L, 1.5

SIS e et 0 LIPS
(7800 andi.}nrtfor J0heinr e‘sldlanlilyrd@us enic dhﬂeridﬂéﬁ%m@t 20 tdweol), continue

1 dj f I
SRRyt e PSR S, L A
nigsiotiae/ 1 ET-Oneth @ gpeapyd, s ainmﬂbxblpyﬁaﬁole{ﬂfsar pyrithidink |(129eng, 0.5
Z]%Bnag g&fjocv\%ga ib; te%fak@%pﬁ%oggle)(pmlgc%dm 789n§é,/08051n?r§1g1) and reflux
%v&rﬁrgBr Qmaﬁ 2rrh@m i@igeydture Hhilute, witAdtiiyl nect0é, add Wbéh\illlﬂi @Zl@:!tted

(l-ethyl -propyl)-2,5- dinethy I- razol o
]aﬁgmnm caiqﬁlée/ bry the a@ﬁ@c BYAtiP AYSE Segivm S@faé% %ﬂl% enPdoneenrate to

%—réﬁmi@r @H@fy&he( &u&@hhyﬂm B!ﬁﬂﬁflh o%rcﬂﬂattdgh@pzlsal eh;’mﬁgl“)lmtﬂamé@ bthyl
[ -ethy opyl ) - di met razol

0
]affgﬁ%tﬁ ﬁllocﬁ do e50 th?glﬂeaome@mm%ﬁyellw @e@t( @gx éwﬁbf’cﬁ\aaz
z{mgi%o M@aygous sol ution of p-toluene sulfonic acid
4 m., 0.109 mol) and evaporate the resulting
mlserraﬁrtepmamtymé‘sgn Exgapket2lyl acetate (12 nL) to get

rprf_l; ti Qslddg ctie Qltlﬂlgf BP) fd b I% n‘?o%{léc% ‘i'@'l ﬂﬁ&%h t§ a Lolution of

to ac i eve ear so ution. ncen
el tetiybpropyl)21 Sedimethabdi 2a(2-wethyldH-{ 1, bﬁ}ymzal Syhrtlgazol-5-yl]-

S e LR e
etCe Thﬁnmpmdtﬁ tivesbbemiané addeatst (60 ofii) tanﬂammjnybtﬁbtttﬁether (100
o ¥ @It DR SBRER e NS MRplihBu R 87 i S e
hbdevipvrate3b: QOGentritrichystapiza ge resnlify asatuo lﬁﬂotrhlsdp%lﬁ'ﬂ)%ohol to
SR TP oWE Bech ane Ch A (b Ry iy 45" ©
volume = 5 nL; run tine
Example 12a
3-(4-Bromo-2-(2-methyl-2H-[1,2,4 triazol-3-yl)-thiazol-5-yl)-7-(1-ethyl-propyl)-2,5-
dimethyl-pyrazolo[1,5-a]pyrimidine, p-toluene sulfonic acid

Dissolve 3-(4-bromo-2-(2-methyl-2H-[1,2,4]triazol-3-yl)-thiazol-5-y1)-7-(1-ethyl-
propyl)-2,5-dimethyl-pyrazolo[1,5-a]pyrimidine (50 mg, 0.109 mmol) in acetone (3 mL).
Add a 0.25 M aqueous solution of p-toluene sulfonic acid (434.4 uL, 0.109 mmol) and
evaporate the resulting mixture to dryness. Add ethyl acetate (12 mL) to get partial
dissolution of the solids. Add methanol (1 mL) to achieve a clear solution. Concentrate
the solution by slow evaporation until crystals are observed. Isolate the crystals by
filtration and dry under vacuum at 25 °C to obtain about 50 mg of the title compound.

Determine the stoichiometry of the salt by ion chromatography using the

following HPLC conditions: column: Phenomenex Phenosphere SAX, 4.6 x 150 mm at
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= 3 mn. Theoretical amount calc: 27.2%tosyl ate;
found: 28.4% tosylate (average of three HPLC runs).

WE@APBE79.3 PCT/US2007/078605

{4-Chl oro-5-[2,5-di nethyl-7-(l-propyl -butyl)-pyrazol of
l,5- ] pyrimdin-3-yl]-thiazol-2- yl} -dinethylam ne
Charge an oven dried flask with

(4- brono-5-[ 2, 5-di net hyl -7-(£-propyl -butyl) -

pyrazol o[ |, 5- ] 6
pyrimdin-3-yl]-thiazol-2-yl-dinmethylamne (0.20, 0.44
BABC) malnils rhiadey 0096 asetaniFile 376 0.2 Masediughihobphatedheffeizat pH =
i nert atnosphere .to,-78°C. .Sl add nbutyl lithium ..
By e B etk Porg s Y BSpellib T o, g S P e
338 sminD . ThActetidut irh@umnd sale Q7 12 arioghaté; o0 28 4% Qo 8% (@avarhge of
in o liquot and stir 30 mn at -78 0OC. Allow the
ﬁlgg%ﬁﬁ{jﬁﬂf )warmto roomtenperature, and stir for 5

h, checking the progress using LCMS. Dilute with

ethyl acetate (100 nmiL), wash with saturated amoni um
chloride (50 nL), and back*®ltltt the aqueous with
d{@@l‘ll@l’b%@ﬁ@i%t}{yﬁa—([%bopy%b—ﬁfraim1,@[cg??ﬂiﬁidﬁlhﬁ-%ﬂsthiazol—}
dry over anhydrous magnesi um sulfate, filter, and
concentrate under reducdidppctiydamise pPurify the

resul thige 58S YUReIAIRGyifh Q%?orﬁ@-%ﬁ{ﬁgia‘ﬁ%tﬁ@hﬂ(l-&bﬁl-‘bﬂ%p—
with 100% hexane/ 0% (25% THF/ hexane) to 0% hexane/ 100%
289 IPHR- tloyamedin 3yl hthgze 2-gr ok bl mate (0.8940 Honeeb ard

t i v ite soligd . 489 5
AR I R Raa S b idine E18 M ol h-
dagelhithival (1y6 Msheg@seoliubad 0i42 niix ATl remdlP andsstingo e Add N-
appropriate thi azol e prepared above. _ Preparation
oo B nis (o A5 DR e e el anie s GnEPE T A how
tHi RZ@bh € Wm0 4odhh RAPclaride, dnd Qirdsk T lcheckig PRAHHHES WSing
oxychloride (240 nmL) and add pyridine (34 ni, 4

/YIS \ilutemithngtiy] apgsate (0A@ L wish mathysatutases! ayngnigm ghlpride (50

%{L@, $1A8cICOQ act Re %&e%-wim\{@roﬁl%al@@ﬁ ﬁri).pb&?@ilﬂg fHdSDreanic
oxychl oride by vacuumdistillation and add the residue

tPBasga et over anhyjiroghnpgnsgiumsulate. diise pad eoneensfategnger, reduced
pressure. Purify the resulting residue using flash chromatography, eluting with 100%

hexane/0% (25% THF/hexane) to 0% hexane/100% (25% THF/hexane) in a step gradient
of 10% increments to give a white solid (0.087 g, 48%). ES/MS m/z (*>Cl) 406.0 (M+1)".

Prepare the following examples essentially as described in Example 13

using the appropriate bromothiazole prepared above.

Ex. No. Chemical name Physical data
3-(4-Chloro-2-morpholin-4-yl-thiazol-5-y1)-2,5-
d'( hyl-7-(1 rp1 b 1)y lo[1 5Y)] ES/MS mz (35CD
imethyl-7-(1-propyl-butyl)-pyrazolo[ 1,5-a
14 ‘ ‘Y‘ propy yb-py 448.0 (M+1)'
pyrimidine
4-Chloro-5-[7-(1-ethyl-propyl)-2,5-dimethyl-
{ o[ L3 [ ]( ' z'p;?h' " 1}y MS (APCI) m/z (°Cl)
razolo[ 1,5-¢]pyrimidin-3-yl]-thiazol-2-yI}-
15 by Py Y Y 378.0 (M+1)"
dimethyl-amine

Preparation 18
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Extract the m xture with nmethylene chloride (3 x 400
nmL) . Conbi ne the organic portions and evaporate the

wai0sess7e o afford the title compound (50 g, 7BCH/US2007/078605

ElI/M5 mz : (35C 135C1/35C 137C1/37C 137C1)
153/ 155/ 157 (Mtl) +. Preparation 19
4- chl or o- 2- nor phol i no-thi azole To a m xture of
2,4-dichlorothiazole (34 g, ) 22 nol) in acetonitrile
(425 nlL) add potassium carbonate (60.9 g, 0.44 nol)
and then norpholine (21.2 nL, 0.225 nol) dropw se over
30 min. Reflux the m xtukécldoroth@ez0le and t hen cool to
22 °C. Filter the m xture and evaporate the filtrate.
Tri t ufaeldgop ﬁ@ arr@isiuthﬁsf tinpzohidine griopgie @0 edhél meB @ pHopplarus

. er A .
Sl PR Ay LA 0) BE. 83 L0R SO, She mixur
¢o gFouhidr ¢ B4tn<5thgn caB 99 22 ES/Mdhave the(e384Sh ph@plorishixlyghleride by

gaciugl%diftﬁgtlorban%ld% hhglremduﬁ_t%/ YV?ttemlaLZ) ocPl_llgd a)tel?lpe(rfitu f 5 °C.
p‘:lmmt Itl)e-rﬁlxﬁrrejwmtrhylbzmw ddalide (B X,460 njlpy Cbmbﬁhb e ergHil&:rpoations

AT A R (BT EIMS m
> CPatftol ept’ opidl) 132/ 15sdismeuhy) - pyrazol o |,
]pyrimdine (116 ng, 0.25 mmol) in THF (1.5 rrL) and
chill to -78 0C. Add n-butyl lithium (0. 1 nL. 2.5 M
i n hexane, 0.25 mml) aq@{«egﬁﬂaﬁoﬁltm 78 0C for 30 mn.

Add N-chl orosucci ni m de ng, 0.25 nmol) and
stirfor another 30 +rffﬂor05% ‘@WPPOI\‘/Vé?rtﬁﬁaF@z}et 0 room

t enpergt, %&ture'gfbel[déﬁlb&{hharigleQY@% ol Qthtlol) ﬂ%@&@ﬁltrﬁ@@us mL) add
reacti on by ad |ng a solution of saturated ammoni a

®Rtagniyg earbengted 20-P &c@-44vnph 2ed thyn mapdiphne2 1. daalh 0t23é mol)
‘&Ecﬁﬁﬂéefovlaaé(?%nwlzte{‘lup{h'e RfixtuldlaY 4@¥Ehn SN 43) t%%foet Filter the

ter concentrate to a residue. Purlfy he cru
et erd 2afl epapofatcatdh fittateo attogte dphysidus with zrthlwl lgohol (60 mL) at
p?g@'} eo 9;1;81511 %‘ilfégﬁ%gé‘l% anghgfgjjldacvea&ﬁlk}gto gﬁ@“ﬁe%ht to afford
(1B5iEle)cothpOursl (emg)m%) :E]SPWRH(/A wmzs (M&Dd 3) : 6.44
(s, IH, 3.79 (t, 4H, J=4.8 Hz), 3.63-3.56 (m |H),
3.47 (t, 4H, J=4.8 Hz), 2.55 (s, 3H), 2.45 (s, 3H),
1. 88- Example 16

3-(4-Chloro-2-morpholin-4-yl-thiazol-5-y1)-7-(1-ethyl-propyl)-2,5-dimethyl-
pyrazolo[1,5-a]pyrimidine

NN,

0]

Under a nitrogen atmosphere dissolve 3-(4-bromo-2-morpholin-4-yl-thiazol-5-yl)-
7-(1-ethyl-propyl)-2,5-dimethyl-pyrazolo[1,5-a]pyrimidine (116 mg, 0.25 mmol) in THF
(1.5 mL) and chill to -78 °C. Add n-butyl lithium (0.1 mL. 2.5 M in hexane, 0.25 mmol)
and stir at -78 °C for 30 min. Add N-chlorosuccinimide (33.4 mg, 0.25 mmol) and stir
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1.75 (m 4H), 0.87 (t, 6H J=7.5 Hz). Alternate
Preparation from Preparation 6: Conbine

W@ 2By | - pr opyl ) - 3-i odo- 2, 5- di net hyl - pyr az oPG/USH07/078605

]pyrimdine, (9 g, 26.2 nmol) and

4-chl or o- 2- nor phol i no-thiazole (7.5 g, 36.7 mmol) in
di met hyl formam de (90 nlL) previously degassed with
nitrogen. Add cesium carbonate (17.8 g, 55 mmol),
copper iodide (250 ng, 1.31 '), triphenyl phosphine
(550 ng, 2.09 mml ) and pall adium acetate ( 117 ng,
(fo@iaotﬂmloi(bminl—léwlymmmgm o@ ttwpdr2Ere) @ ffepstirligg bveameght,

fﬂ‘nﬁ%h?}% }i18n>€% C?d%g fét% t1‘6’§%§§atu(r§tg(8 ’ﬁ%}“@&n@ nﬁd‘et e{na%%tract with

&tlg'hmctatep <W :lsillollrfswgamb leya pothdtrise,tdne 0w kaddurh sulfags, Fiftyr, imd
genctenttratg% £ r%lcrh? g{;l rtﬁg %ﬁee mutte%rjl %y\ﬁa%gchrr]ex ?%gétggg%mg with
®2R4ancs: S MBmaThand Sblag et (5: {: Mo prowidelkamnigy @nmbband (54 mg).

S o) gL BT R0 S Kk Mgl T ifadls %o ¢

thU:emH@)" B@s 3E§6S(ﬁol1M§33 4Z (t, I4H {] 4.8 le) %.55 I(s), 32), (2.|45 (s, ﬁHI) 1.88-
-2-1ND |n yl -t |azo -yl)-7-(1-ethyl -
d%ﬁgﬂ ?Hbo (H?He?ﬂﬂ Pyrazol o[ |, 5- ]pyrimnidine (1.40

AltePnatd PRIFAkAtidnYrévh PO adidle:ML) at 50 0C and cool to
room tenperature. Add hydrogen chloride (2 M

di et h{fpmaingdr(1-ethybpiepyl)- -I@%&d)meéw& pyrazelober- 41 pyrﬁméhne ©g

%@Q'rﬁlﬁ&%nd zﬁé’tﬁ&%rﬁ ﬁléntpﬁol‘iﬂoethﬁ%lyﬁ op R Ahhbh g and add a
m ni mal “anount of thyl ether to crystalllzetheHCI

glamethylfopaamidp é90rﬁ115d mp@milsllv ¢egpeed ngemap@n d\dgrog$igmicarbonate
Ry gds% éﬁﬁdslpfié’op@lgddgcggp &lg%,gm% I,nwgﬁegg@“ gmﬁle (550 mg, 2.09

et he coo erator
lﬁnmwlbandtméadimygceaatt (@ Hrmt)éz imgholp ritkatithy ntigturstie 42n°G foe 16 h

Clo 5 SRTRERER o b byl s
0OmLAHComBind thery gahld)portBn8 Snd( W;apod:b:l): theZoW8nt( @uri@l-lsb)y silica gel
chrom(a%graph?/ é:lu1§L mg w1tlg nganeFDethy?ace%t (rAU 1) ?okgffor(ﬁilc I‘Erﬂe compound (6.4

g, 62%). ES/MS m/z (°CI) 420 (M+1)".

Example 16a
3-(4-Chloro-2-morpholin-4-yl-thiazol-5-y1)-7-(1-ethyl-propyl)-2,5-dimethyl-
pyrazolo[1,5-a]pyrimidine, hydrochloride
Dissolve 3-(4-chloro-2-morpholin-4-yl-thiazol-5-yl1)-7-(1-ethyl-propyl)-2,5-

dimethyl-pyrazolo[1,5-a]pyrimidine (1.40 g, 3.33 mmol) in acetone (10 mL) at 50 °C and
cool to room temperature. Add hydrogen chloride (2 M in diethyl ether, 2.0 mL, 4.0
mmol) and stir well in a sonicator. Concentrate the solution a little and add a minimal
amount of diethyl ether to crystallize the HCl salt. Cool the mixture in a refrigerator
overnight. Add additional hydrogen chloride (2 M in diethyl ether, 2.0 mL, 4.0 mmol)
and cool in a refrigerator. Filter the crystalline material and dry to obtain the title

compound (1.15 g, 75%). ES/MS m/z (*°Cl) 420 (M+1)"; "H NMR(CDCI3): 9.18 (br,
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3- (4-Brono- 2- butyl -thiazol -5-yl)-7-(1-ethyl-propyl)-2,
5-di net hyl - pyrazol o[ | ,5- ]pyrimdine Under a nitrogen

waeewsspdser e, add wbutyl lithium (2.5 Min hexe@BUSIHOZA078605

m., 0.5 mmvl) to a solution of

3-(2, 4-di brono-thiazol -5-yl)-7-(l-ethyl-propyl)-2,5-di
nmet hyl pyrazolo[ |,5- Jpyrimdine (230 ng, 0.5 mmol) in
THF (3 nL) at -78 OC. After 30 mn, add 1-iodobutane
(138 ng, 0.75 mml) and cont hue stirring for 1 hour.
WAarmup to roomtenperature and stir for one hour.
Qﬁérfc% (B,hleH)re&%( moﬁ{hwa@muﬁg, B (@, dtle . 4rtvodi)a2.38(s, 3H),
C1h7|9ctfn' and extract with ethyl acetate. Dry
the or’ga g n over sodiumsulfate, filter, and
concentrate to a resi due Purify the crude material by
flash chromat ogr aphy, u]% fh hexanes/ et hyl
acetate (10/1.5) to give e compound as orange
f oar-@omg)2-butB/MezaHS2y1)- 8(11811971 PE3pil A2, 6-Mirhdthyt-pyReelpar e
the foll ow ng exanpl e essent i all y as described in
Exanpl e 17. Exanple 19 pyrimidin

7- (| - Babotlanrspy ht)no@p}(eee H&tﬁlemynamhml 215hit azidxalke; Y2)m12,0.5

5- di et hyl| 5- itr
L IO O B SR Py 0 26N TroRa Al ga-
‘r}b@!razé-lolq %ifﬂmfdﬁle§2§ﬂh§td PR in THF (3 mL) at 78 °C After 30 min,
| - et hyl™-propyl) -2, 5-di net hyl - 3-t hi azol - 5- yrazol
F({g lgodogljltWQI @pign(b7% glg@l)ﬁxﬁd cclnt@ueﬁﬁ;{n}g foR1 -]Ip.]p: (\%rm}p to
qbom Veﬁl(pglgturegﬁﬂdrstn?’%r %@h(ﬁl@ d%o h e rbRAGNE} din Tg'@%tbl’éd
nt or

et her ngy i nue stirring one
evongredloride polatiameng ewmvulp cthyl acefaih Davrihe Oeapic ®Oried over

%Bdl{lmgMI @'f@t@lt an&’b%@ﬁ?ra{ehga¥6§ E' ﬂﬂlf?ﬁleg%e%tenal by ﬂahsh

sat urat ed anmoni um chlori d ut| on” and extract
ehlt@watoamehme@tmmm hexraeetlyd nraatt aipel.5Svp give Bieititle compyund as

e e e et A v T

chr omat ogr aphy, eI uti ng wi t h hexanes/ et hyI acetate
the titl

g igi‘rzi’ are %gvte IA(E;&P% exaip %%%erggolrywld)%scp%ecy in ]ixamp{eqa}m

Ex. N0 Chemical name Physical data

3-(4-Bromo-2-methoxymethyl-thiazol-5-y1)-7-(1- | MS (APCI)

18 ethyl-propyl)-2,5-dimethyl-pyrazolo[ 1,5- m/z (*'Br)
alpyrimidine 424.6 (M+1)"

Example 19
7-(1-Ethyl-propyl)-3-(2-methoxymethyl-thiazol-5-y1)-2,5-dimethyl-pyrazolo[ 1,5-
a]pyrimidine
Under a nitrogen atmosphere, add #-butyl lithium (2.5 M in hexane, 0.4 mL, 1.0
mmol) to a solution of 7-(1-ethyl-propyl)-2,5-dimethyl-3-thiazol-5-yl-pyrazolo[ 1,5-
aJpyrimidine (300 mg, 1.0 mmol) in THF (3 mL) at —78 °C. Stir 30 min and add 1-
iodomethyl methyl ether (205 mg, 1.2 mmol). Continue stirring for one hour and then
slowly warm up to room temperature and stir overnight. Quench the reaction by adding
saturated ammonium chloride solution and extract with ethyl acetate. Wash the organic

layer with brine, dry over sodium sulfate, filter, and concentrate under vacuum to a
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Exanpl e 20
3-(4-Chl or o- 2- net hoxynet hyl -t hi azol -5-yl)-7-(1-ethyl-p

WO 23036529 5- di met hyl pyrazol o [1,5- ]pyrim di neP@Eits2007/078605

Mbutyl lithium (2.5 Min hexanes, 174 niL, 0.43 mmol)
to a stirred solution of

7- (1 -ethyl -propyl)-3-(2-nmet hoxynet hyl -t hi azol -5-yl) - 2,
5-di met hyl - pyrazol o[ I, 5- a] p%Ji m di ne (150 ng, 0.43
nmmol) in THF (3 nL) at -78 0C. Stir for 30 mn and add
Nchl orosucci ni mde (87 ng, 0.653 mol ). Stir 30 mn
agrdtlueh eriﬁmlnemrucbsmt@m by 8mshshwmagography ebuting evithdrestngs/ethyl

FhLMARE R G5 b Qaf OO AR RS VYRR o
s‘iéJSBn(M@m) extract with ethyl acetate, dry over sodium
sulfate, filter, and concentrate to a residue. Purify

by flash chr omat ography, eluting with hexanes/ et hyl
acetate (10/2) to give thexdmgleé20conpound (7 nmg). M

Cl 379..3 (Ml le 2 .
( AP %}ﬁoré_iélﬁg it gﬂegly i WPL%;D’\?E(P %%’é%w&ﬂﬁi—%:;ethﬂ—z
4] t ri aZO' yl) t hi ggakol5HY-d]pymyidaeol of | ,

P ST I ——

057 i ):rh}r ﬁﬂopﬁ} k%i erﬂ;l@)(}r}lethﬁ,tﬁaﬂdlﬂ%l Y5 -dﬁa\fétmzlfi}y&fzblo{i 5-

hl d
gpyéﬁ%né (?1(53@31&1%30 )nnrqlo IDWHF(@ nH%L)at Cgesélf qréO %2@%’501% N-
cﬁforo%&ccﬂnmge@ﬁ ltﬂg d. @j@'ﬁlﬁl@lﬁm%@b%ﬁ ’an(g{hleh“ivﬁrrﬂ‘&htetﬂea%ﬁ&i’élowly

acetate, and W th brine. Dry the organic |ayer
oy BemsteribamuEsliping the iepatien fo eontinusarverght. a@eengh the reaction by

éﬁ%‘## ggtﬁrgte@ﬁﬂlﬁiehﬂﬁlechlop ridb E(ﬁl% tJ‘a@tS\plﬂf%ﬁ)&%%% d??@&’@g sodium

ng wt xanes and Rexanes
tsulfayé, Vidten ayde¢dnostre g e resolué. dPl(rth byrfysh cESINMB gidphy 3BRing with

SRt AL GLIGES LSBALAL 00088 BN A D

N8 iy )i azol e

Example 21
7-(1-Ethyl-propyl)-2,5-dimethyl-3-[2-(2-methyl-2H-[ 1,24 ]triazol-3-yl)-thiazol-5-yI)-
pyrazolo[1,5-a]pyrimidine

Mix 3-(4-bromo-2-(2-methyl-2H-[1,2,4]triazol-3-yl)-thiazol-5-y1)-7-(1-ethyl-
propyl)-2,5-dimethyl-pyrazolo[ 1,5-a]pyrimidine (175 mg, 0.38 mmol) and copper(I)
chloride (132 mg, 1.33 mmol) in DMF (5 mL) and heat to 120 °C for 24 h. Cool to room
temperature, dilute with ethyl acetate, and wash with brine. Dry the organic layer over
sodium sulfate, filter, and concentrate under vacuum to a residue. Purify by flash
chromatography, eluting with hexanes and then hexanes/EtOAc (10/1.8) to give a yellow-
orange solid (45 mg). ES/MS m/z 382.0 (M+1)".
Alternate Preparation:

Add n-butyl lithium (2.5 M in hexanes, 57.6 mL, 144 mmol) to a solution of N-
methyltriazole (11.95 g, 144 mmol) in THF (600 mL) at -78 °C under a nitrogen
atmosphere, keeping the temperature below -74 °C during the addition. Then add zinc

chloride, dry powder, (26 g, 192 mmol) in one portion and warm the mixture to 22 °C in
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( 11.95 g, 144 mol) in THF (600 nmL) at -78 OC under a
ni trogen atnosphere, keeping the tenperature below -74

wo@dwsdsmy t he addition. Then add zinc chl ori deCT/tis3007/078605

powder, (26 g, 192 mmol) in one portion and warmthe
m xture to 22 0C i none hour. Add

7- (1 -ethyl -propyl )-3-(2-io0do-thiazol-5-yl)-2,5-di net hy
| - pyrazol o[ I, ] pyri m di ne £%2.5 g, 29 mmol) and
tetrakis(tri phenyl ) phosphi ne“pal | adi um cat al yst (1. 15
g, 0.01 nol) in one portion and heat the m xture to
oeé hae. ddd @+ 11athy-pgey)-B-¢2-ig@lokthiaddlylt-hé-dimethylmarazoloP 25-

ﬁo %ﬂﬁ' é;@tz"??% 25 g%rﬁ@)&&?f%ﬂgl;% H@{ ?%l?ph%%lﬁm}%rp%ﬂ%i {m FaﬂXl% (1.15
et Olét m(oB ix OIﬁQﬁ)rmﬂn)and @earldlermlxtulneetdooe@a;rundelpmnrctgemﬁﬂ & IdrQool the
an

ovgtr restogb Y a dbwa%%r a(g 0 rtlﬁgf o garat %Ya(f) ga{m ! lg%efr an%eaxtract the
ahwousngywm’rh rhakﬂnemtyetaﬂwd Qac aile. Cé{n]))neftlﬂ: cagafnwlﬁbrmdne dry
E&%{#ﬁfilﬁon‘gﬂate q‘lltgar agd evapo @ate tEe sollvsent P%m?y by Isassmg over a silica gel

:faa& éiuﬁitg WIOhafied B Bystat2Bi 1) ko afodd theitidlé edmBoundl 18 & heg.0

7-(l -ethyl-propyl)-2,5- dinethyl-pyrazolo[l, 5-
Eéz‘\ﬁgﬂﬁ/ PHeMEl)r"a mixture of

7- (1 -ethyl -propyl)-2,5- dlmgzg [2 (2- methyl

[ Z%trlazol &thlazol yrazol o

| oy hlaaia (4 potm2t o1 G sarbh LR o7 G et PR R S
(7.6 ng, 0.0569 mamhe)thyl%y%&lbhojﬂﬂ?&%ﬂ% (0.5 nl) and
acetonitrile (0.5 room f enperature overni ght in

a vi aftir @@H@Eﬁ@f’éﬂeet - mom’é)sZ él'déneﬂl?ﬂrﬁr [By2methyl-3Eh
I
A ANEAPED A Vi T PO ISR ECR OB and -
chiepouevehihids (Frme, ESHABImMPL irf @51@b1)om¢mn€0(0(5l\mu and acetonitrile

E@(?Eﬁlét%h%ﬁm 6?%%er?t}1{e§ye(121grl%teltrlﬁov)1(al_ oncentr te aa resztdueI uﬁlfy b2/
d]aslﬁehydn)latogmﬂrydelmﬁtgfwﬂt}phﬂxm land {hidn €nth ppganesmtlml a@tﬂ i10/1.5)

To IS Soompound 16 e FSOYS s s:;%l VHSYN ) et hy -

ropyl)- 2,5-dinethyl-pyr azoI o[ I, ] pyrimdine (162
ng, 0.35 rmDI ), sodium neﬁ)lga%(ll) 9?3(57

7-(1-Ethyl-propyl)-3-(4-methoxy-2-morpholin-4-yl-thiazol-5-yl)- 2,5-dimethyl-
pyrazolo[1,5-a]pyrimidine
Stir a mixture of 3-(4-bromo-2-morpholin-4-yl-thiazol-5-y1)-7-(1-ethyl-propyl)-

2,5-dimethyl-pyrazolo[ 1,5-a]pyrimidine (162 mg, 0.35 mmol), sodium methoxide (57
mg, 1.05 mmol) and copper(I) iodide (67 mg, 0.35 mmol) in methanol (3 mL) in a sealed
4-mL vial for 15 h at 120 °C. Cool to room temperature, remove the solid by filtration,
and concentrate the filtrate under vacuum. Purify the residue by flash chromatography,
eluting with hexanes/THF (10/2). Recrystallize the material from methanol to give the
title compound (20 mg). ES/MS m/z 416.0 (M+1)".

Preparation 20
4-Bromo-5-[7-(1-ethyl-propyl)- 2,5-dimethyl-pyrazolo[1,5-a]pyrimidin-3-yl]-thiazole-2-
carbaldehyde
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ng, 1.05 nmol) and copper(l) iodide (67 ng, 0.35 nmol)
in methanol (3 nL) in a sealed 4-nL vial for 15 h at

wWaA20808:57Co0l to roomtenperature, renove the BOI/US200Y078605

filtration, and concentrate the filtrate under vacuum
Purify the residue by flash chromat ography, eluting

W th hexanes/ THF (10/2). Recrystallize the materi al
frommethanol to give the tit]e compound (20 ng).

ES/IMS nfz 416.0 (MH ) +. Pre%%ration 20
4-Bronmo-5-[7- (I - et hyl - propyl) -

2, 5- dUmddrhaynlitrqggn atrobliete, Bdd #-butyl lithium (1.6 M in hexanes, 0.312 mL,

r [ - 2~ r r
e e
rpeopabezss, difne8ilRpyrhzol€ 1 50 pyrivhijlint 234 rigHP. 59anhrn|¢1) @n7§ A &nd stir
S tincen g Erorb e e Byt mhatensi iy BREgiron
reeio Fox oad hou? ShOGt@e thestdctiof @r-260C ovdmighd d7V ﬁm‘l’[h'lFreé&loﬁ to room

SQ ut on of for hol.i n ,..0.50
ey iy o Shes i iper R RE HodT N T a0 s Pigreignd
RPacd e Qvnidipdide wM&rdel@z K ﬂ&ﬁ}E)l %nﬂaﬁlertﬁ)e()df@ueous portions, treat
tenper;ture dilu and que by addi ng 4

RYThcPli¢ spdipny blc@éﬁ‘&%"éf) @Han%toe%&qda%qn xHact B‘P‘é‘é‘ﬂﬁﬂtyl fhss e
\Woltbirft a thiChrgdrdc Myds, Ftakh with BRA) Gryt R8r RIHBOHSROfilkdr 0T,

treat wWith solid sodi um bicarbonate to pH = 8 to 9 and

CRRGSNELE foacesidiier I uliethagndempterial bydisth FhEoTBttpereY. elutmg with

%E%@é/&icﬁl&%ﬁfeﬁmnéﬁ@ﬁ}h ANeAD (PE/1NE civdlile RUomDOHAU T4 me). MS
| fate, f |t and concentrate to a residue. Purlg

&hBCBmwﬁé %@ﬂ%?@ﬁﬂ+by fl ash chromat ography, el uting
wi t h hexanes/ di chl or omet hane/ et hyl acetate (5/5/1) to
give the title conmpound (154 ng). M5 (APCl) nmfz (8
1Br) 409.0 (M+l) +. Exanple 24

3- (4-Brono- 2- nor phol i n-4-yl -met hyl -t hi azol -5-yl)-7-(I-
et hyl - propyl ) - 2, 5-di net hyl pyrazolo [1,5- ]pyrimdine
Cbnblne 4 br ono- 5-[ 7- (| - eExaphplp24pyl ) -

3. g1 PR RS Moo AT 23 Ky g fimetn-

m)r phol ine (35 ng, O.p4dzolofttdl-d]pyrimidine
Combine 4-bromo-5-[7-(1-ethyl-propyl)- 2,5-dimethyl-pyrazolo[1,5-a]pyrimidin-

3-yl]-thiazole-2-carbaldehyde (150 mg, 0.368 mmol), morpholine (35 mg, 0.405 mmol)
and sodium triacetoxyborohydride (97 mg, 0.46 mmol), in dichloromethane (3 mL) and
methanol (0.5 mL). Stir overnight, add additional morpholine (35 mg, 0.405 mmol), and
sodium triacetoxyborohydride (97 mg, 0.46 mmol), and stir 4 h more. Remove the
solvent under vacuum, dilute with dichloromethane, and wash with brine. Dry the
organic phase over sodium sulfate, filter, and concentrate under vacuum. Purify the
resulting material using flash chromatography, eluting with dichloromethane:2 M
ammonia in methanol (10:1) to give a mixture. Purify the mixture using a reverse phase
column, eluting with water/acetonitrile (80/20) to water/acetonitrile (10/90) to give the

title compound (20 mg). ES/MS m/z (*'Br) 480.0 (M+1)",

Example 25
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and sodiumtriacet oxyborohydride (97 ng, 0.46 mol),
i n dichloronmethane (3 nL) and nethanol (0.5 nL). Stir

wWo®ssght , add additi onal norpholine (35 ng, BCHOS2007/078605

nmol ), and sodium triacet oxyborohydride (97 ng, 0.46
mol ), and stir 4 h nore. Renove the sol vent under
vacuum dilute with dichloronethane, and wash with

brine. Dry the organic phase over sodi um sul f at e,

filter, and concentrate undef® vacuum Purify the

resul ti ng material using flash chromatography, eluting
widt(A-Bipobi2enyodmt helbiazd- SMthbnihal-pmpﬁbﬁ ﬁaiﬁod:th}(lﬂlﬂfazmlp [L.5-
to give a mxture. Purify a]]lﬁﬁ%% Fixture using a reverse
phase colum, eluting wt er?acet onitrile (80/20)

t o watiedédracétagai tiniokghe(c] 8d@SPutydithiume 1 16\ irt haxhige, 0.312 mL, 0.5

%grgﬁgfogadsofu%gn @2—(2,E§1Ib'rvo§norﬂh%az&§5—§fl? )(1 e§1y1 prog)ylr\{lj- I2)5 dimethyl-

@5&2614 1 Bralppeididner(2 20 g, 4 Y mohiiaZHF (S ) ht 7R(L: @Ifteybtrrpng

net hyl a , 5= _aj i di ne Under
T ara e e R BAALRY piay . okl e p @ P £ 30
gﬁii{ gﬂ%rrg%be?re&ﬁoﬂto, ro@m5erﬁﬁ&)dt1)re tafd §t1r$?| dak ih@lﬁ Qfdld)4 1gdopyfj1d1ne
i brono azol - 5- -e ro 2di
TS BZO oI S A g neoroteke i ()
Eﬁl%nﬁé‘(d'iﬂh)or@hethﬁl% a@@c‘g% heR nil ) 05 hﬂ]%l)‘ ‘Heag@le E’@a@ﬂorﬁg e flux

anhydrous zinc chlori 264 1.5 mol
OBpiPighl oot fortPpm deninsFatae, CWI“W wihegthyl pergate, éa% Wﬁﬁhwlbwater and

PR IBSIWH@B@EIHE fa éeriifelsstoHﬁmf Qfa@ Qe OdHEl coﬁ%glgrate to a residue.
4-1 odopyri di'ne i/ 5 mol ), | owed b

y
[Purify. th¢ gm@@ﬁﬂpﬁ@ﬁw pﬁh@iscﬁﬁ@rn%?grw%@ém W digidprgmethpng2 N
I t
SRR P T U 1 0B o e
mboxncolempeglatingrveith witbnacetonitrila =019 Ito wetet: aceeomtalw Waigh to

g’ng'?th@t eop%?&dk@b ﬁ%&r%@“ d,n%é? %B%(W r over

i'um su ntratet “a residue.
Purify the crude material by fI ash chromat ogr aphy,
eluting with dichlor omet]ﬂrane lg\l}ammni a i n nethanol
(10:0.75) to give a m xt FBamBu? y the m xture using
a reverse phase colTtiffigrombtiyl-thgzole-Lhylamine

e T A o P ST S 7 5
(1171_9,30%, AH S mbhol )N kdharfol (100 mL) and heat at 50 °C for 2 h. Cool to room
temperature and concentrate to dryness. Dissolve the residue in water and adjust the pH
to >12 with 2 M NaOH. Extract with diethyl ether (4x). Dry the combined organic
extracts with sodium sulfate, filter, and concentrate under vacuum. Purify the resulting
material by silica gel chromatography (CH,Cl,) to obtain the title compound (6.9 g, 79%).
ES/MS m/z 169 (M+1)".

Preparation 22
5-Bromo-4-trifluoromethyl-thiazol-2-ylamine, hydrobromide
Add bromine (2.0 mL, 6.28 g, 39.3 mmol) dropwise to an ice-bath cooled solution
of 4-trifluoromethyl-thiazole-2-ylamine (6.0 g, 35.7 mmol) in diethyl ether (60 mL). Stir

for one hour after the addition is complete and then warm to room temperature. Collect
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Preparation 21 4-Trifluoronethyl-thiazol e-2-ylam ne
Add thiourea (4.0 g, 52.3 nmol ) and

WR2M808579 , |1 , | -trifl uoropropan-2-one (5.5 niL, ROI/GS2007/078605

52.3 mmol) to ethanol (100 nL) and heat at 50 OC for 2
h. Cool to roomtenperature and concentrate to

dryness. Dissolve the residue in water and adjust the
pH to >12 with 2 M NaCH. Extrzgct with diethyl ether
(4*). Dry the conbined orgam extracts with sodi um

sul fate, filter, and concentrate under vacuum Purify
trlkvesotidsstyl fﬁltrmtgbnrmﬂ evaplaithdicthy] ¢t tgelitain thediatcogpapiy10.5 ¢,

S e e S

5-Brono-4-trifluoronethyl-thi azol 2-yl am ne,

hydr obr om de Add brom n 6.28 g, 39.3 mmol)
dropwi se to an ice- bat heP'%B? é‘&ogg% ution of

4-trifl ucrmnmbmy(n St dimath@l-gyridl -yt hyard -adlupfonttiy]-tidolk

nmol ) ndlet et 6 Stir for on

Tt e AR B ot 30 e hioct SeB R 0 Progier
tuemm%raéthm&maiamJ2Lﬁﬁﬁ1h@Eyc&@drb@lﬁie 0y.0 £ 1714 @tdoDNn aﬁﬂhamw) mL).
with diethyl ether to obt e_conpound

5
gl ggopm twmrﬁwﬂm@m ph@@p}latzhvﬁf%@ Pl y ) et e
REQRAL @Fe’cfbﬁat@ %y ﬁltratlon washmg with water. Dissolve the filter cake in CHzClz
5- Br ono- 2- di met ty rroI-I-ylly? 4-trifluorometh f/
2pdh ey Aypresogdy al Sr‘fg%ﬁn Ellfsr @ddaomsfétritsu cfyacugmAo gbtaigghetitle

S t|1

TR p bR s Ry L A RPUPEack) S S0 2 387 (5 g
27.4 mmol ) in nethanol (60 rrL) Stlr at room
t enperature overni ght. A g,ante buffer (50 nmL, pH
= 7). Collect the resultlng |[PreC| pitate by filtration,
wagh(ng-Dintethyirggred-1-yD-4sdlwoentdtiey1-fhiddob 6-yt]akd -dthny | P2, 5-
and dry over sodlg sfulf at e. 1[:: ter a d concentrate
under vacuum to oBtRI PREZRIPH P RYNBSING (8.2 g,
92% . 1H NWVR (400 Mz, d 5.91 (s, 2H), 2.27 (s,
6H). Exanple 26

= N’N\

Cool a solution of 5-bromo-2-(2,5-dimethyl-pyrrol-1-yl)-4-trifluoromethyl-
thiazole (2.2 g, 6.6 mmol) in THF (25 mL) in a dry ice bath. Add #-butyl lithium (1.7 M
in pentane, 8.5 mL, 14.5 mmol) dropwise. Stir for 45 min and then add zinc chloride (0.5
M in THF, 14.6 mL, 7.3 mmol) dropwise. Stir 5 min and remove the cooling bath. Stir
30 min and then add 7-(1-ethyl-propyl)-3-iodo-2,5-dimethyl-pyrazolo[1,5-a]pyrimidine
(1.5 g, 4.4 mmol) and bis(tri-z-butylphosphine)palladium (0) (450 mg, 0.9 mmol). Reflux
for 24 h. Cool the reaction, pour the mixture into diethyl ether, and wash with water (2x).
Extract the combined water layers with diethyl ether. Dry the combined organic portions
over sodium sulfate, filter, and concentrate to dryness under vacuum. Purify the resulting

residue by silica gel chromatography (75-100% CH,Cl, in hexanes) to give the title
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3-[2-(2,5-Dinethyl -pyrrol -1-yl)-4-trifluoronmethyl-thia
zol -5-yl]-7-(l-ethyl-propyl)-2,5-

Wa@lewensesre pyrazol o[ I, 5- ] pyri m di ne Cool a sol RET/082001/078605

5- brono- 2-(2,5-di methyl -pyrrol-1-yl)-4-trifluoronethyl
thiazole (2.2 g, 6.6 mol) in THF (25 nL) in a dry ice
bath. Add -butyl lithium (1.7 Min pentane, 8.5 ni,

14.5 mmol ) dropw se. Stir for 45 m n and then add zinc
chloride (0.5 Min THF, 14. 6§TL, 7.3 mmol ) dropw se.

Stir 5 nin and renmove the cooling bath. Stir 30 mn
apapoundril.4dd, 72%). HR-ToF-MS m/z caled for Co3HaF3NsS+H': 462.1939, found:
46&' 1esthyl propyl ) -3-iodo- 2, 5-di et hyl - pyrazol o[ |, 5-
]pyrlmdlne (1.5 g, 4.4 mol ) and

bi s(tri-?-butyl phosphi ne) pal I ad| um (0) (450 ng, 0.9
mol ). Reflux for 24 h. Cﬁ reaction, pour the

m xture into diethyl et her ?Nash with water (2%).
Ex3-F7a@tEthylerqyiil, ﬂédndﬂ@ﬂ-@yrak@y&[‘SSa]pyriﬂ‘mddll-kj/]}yfl-trlﬂtldi‘relmethyl—
Dry the conbi ned organi %o[j# ﬁns over sodi um sul fate,
filter, and concentrate! YHBYY under vacuum

Pﬁr i fwdt hﬁdrb@ﬂéihﬁlé (E:U@LlnL sméﬂg%w{w) ol d dofidiog ef 3-[2-(2,5- dime‘;]hyl—
chromat o exanes to gl v e the
tPD’FP]é]chH% ﬁaorwetgvﬂ ‘glazeﬂz% 1] mhefhaﬂ:prm%)lé ~QugFtY- f or
??ﬂ'z_@@[ﬁ ﬁy 1dnfé<i2 1 Jg9§9mnﬁ&ylﬂqceti%@&d3(9d&m Epiéame%a%?ion to

) -2, 5-di net hyl - pyrazol of |
]8By9|f9ﬁ lea nC@J §,q qoomt%mperratur@r B%tlﬁtwdtqﬂwé%?r angd Wﬁlamth% M

M@PP?QQB MhABRE WAk witler. 15%411& BroWRL B6nioh v sSRIHEhIRR, filter,
of 3- (2, 5-di net hyl pyrrol-

lang poneantrate t ety rcuuRl. d20fy Be yasplting tasidag by tiligrashy
c)lroﬁa?bggipﬁyét / QP@I@L&Q%‘[%%\ ﬂe’x?hesﬂ tggwe egﬁtﬂ:eco %Olilndgt? 78§387%

n-acetic aci reaction
GS/¥Bm/B38 (MODIl. t o room t enperature. Pour into

di et hyl ether and wash with 2 M NaOH (2x) and then
once with water. Dry the organic portion over sodium
sulfate, filter, and concentrate to dryness under
vacuum Purify the resul eshgue by silica gel
chr omat ogr aphy (40% et hy fg?e i n hexanes) to give

t he t3- @L&ommﬂ@ndroﬁﬁthiﬁth@zolw )7 -(ESHYBprobzl)-334ditnbihly 1)
* pyrazolo[1,5-a]pyrimidine

Heat a mixture of copper(Il) bromide (540 mg, 2.4 mmol) and #-butylnitrite (0.36
mL, 310 mg, 3.0 mmol) in acetonitrile (20 mL) to 60 °C. Add 5-[7-(1-ethyl-propyl)-2,5-
dimethyl-pyrazolo[1,5-a]pyrimidin-3-yl]-4-trifluoromethyl-thiazol-2-ylamine (755 mg,
2.0 mmol) as a solid. Heat the reaction to 80 °C for 2 h. Cool the reaction, pour into
diethyl ether and extract with water (3x). Dry the organic layer over sodium sulfate,
filter, and concentrate to dryness under vacuum. Purify the resulting residue by silica gel

chromatography in CH,Cl, to give the title compound (0.77 g, 87%). ES/MS m/z
(PBr/*'Br) 447, 449 (M+1)".

Example 28
{5-[7-(1-Ethyl-propyl)-2,5-dimethyl-pyrazolo[ 1,5-a]pyrimidin-3-yl]-4-trifluoromethyl-
thiazol-2-yl}-dimethyl-amine
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Preparati on 24
3-(2-Brono-4-trifluoronethyl-thiazol-5-yl)-7-(l-ethyl-

WQe@pyses7®, 5- di met hyl pyrazol o [1,5- ] pyrim di n_PCHE82002078605

m xture of copper(ll) brom de (540 ng, 2.4 mol) and
-butylnitrite (0.36 nL, 310 ng, 3.0 mml ) in
acetonitrile (20 n.) to 60 OC. Add
5-[7-(1-ethyl-propyl)-2,5-

di met hyl - pyrazol o[ |, 5- a]pyr|ﬂ§d|n 3-yl]-4-trifl uoronet
hyl -t hi azol -2-ylam ne (755 ng, 2.0 nmol) as a solid.
Heat the arseded iubhcangrii8ag HC-hbomot-hifluQmolcthyhthiazebg iy oH(1-

BALph B B2 i SRS B EHAAR G B ITREQ LM gy

comneegAtM at BHE, ¢ ol )&mmsl) lilmniletﬂ’lan[dl(:‘umm toROreiCiHfigr 2 heCool the

! eslejf!nzant %onﬁen{r'gf Ay e¥ V%Clwém the dreil.gtl ae Ogcrluaegg%%il%cg §§/ NG
th]Z)n(aVc@Blphﬁ chifiny wA# D; 304/4&hj1|‘dbdzt3te in CEBGHTR @Véﬂle t1tle compound

1038 Erd b RGP et B oy e A 710, houh: 4121783

2-yl }-di nmethyl -am neHeat a seal ed tube contai ni ng

3-(2-brono-4-trifluoronethyl-thiazol 1)-7-(le

pr opy FyPFe giedphiating anﬁlﬁ%ﬁ‘fﬁqn&f‘l Iy % deﬁ%@?ﬁf for Gaenle %%@lth the

@Eeepgoﬂthmél)eactﬁ)ﬂ% dharidivig gmne (2 Min THF, 4 i, 8
in nmethanol (4 m) to 80 OC for 2 h  Cool the

r gak%-iNom |and poncen@h%i’tl'éalum@r vacuum Puri PYysi¢pbdata
rgsurting residue by siftica get chr omat 0ghaPEMS m/z caled
eljuting wizth- B}h}a@%p@t)hzyj dla(é&iyagsgy n CH2Q1 2, to gi veanlc
the title corrp% % % % I-]| R- ToF{iES: 2z aDSH
fdr QO9HI 111443’141@_‘ yorpgethylthisgol-% 12 ;_lgﬁgm P#Dg&@re
the foll éq)qg,rg%@ QpeEmentd al 1y as descrl' eé’ or -
Exanpl e Wth the exception that the 18&t88n is
r efoxed—or
- Et hyl - propyl ) -
] pyri mdin-3-yl
2-yl }-acetam de

PO E:m =

v annl o 2N Nl [ C =z yAl|
LI\O.II}JI T U TN™ 1\.) L T \I
d|
-tri

met hyl - pyrazol o[ 1, 5-
fl uor onet hyl t hi azol -

<~
'_'N:T

Example 30
N-{5-[7-(1-Ethyl-propyl)-2,5-dimethyl-pyrazolo[ 1,5-a]pyrimidin-3-yl]-4-trifluoromethyl-
thiazol-2-yl}-acetamide

Add hydroxylamine (50% in water, 5 mL,) to a solution of 3-[2-(2,5-dimethyl-
pyrrol-1-yl)-4-trifluoromethyl-thiazol-5-y1]-7-(1-ethyl-propyl)-2,5-dimethyl-
pyrazolo[1,5-a]pyrimidine (2.4 g, 5.2 mmol) in acetic acid (25 mL). Heat the reaction to
80 °C for 72 h. Cool the reaction to room temperature, pour into diethyl ether and wash
with 2 M NaOH (2x) and then once with water. Dry the organic portion over sodium
sulfate, filter, and concentrate to dryness. Purify the resulting residue by column
chromatography, eluting with 40% ethyl acetate in hexanes to give the title compound
(0.28 g, 13%). HR-ToF-MS m/z calcd for CioH,,F3NsOS+H' 426.1575, found:
426.1565.

Example 31
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Add hydroxyl am ne (50%in water, 5 nL,) to a solution
of 3-[2-(2,5-dinethyl pyrrol -

WO 2008036874 ri f1 uor omet hyl -t hi azol -5-yl]-7- (1 - et PgI/URI00PY78605

l)-2,5-di nethyl pyrazolo[ |,5- ]Jpyrimdine (2.4 g, 5.2
mml) in acetic acid (25 nL). Heat the reaction to 80
OC for 72 h. Cool the reaction to roomtenperature,
pour into diethyl ether and X\@sh with 2 M NaCH (2*)
and then once with water. y’ the organic portion over
sodium sul fate, filter, and concentrate to dryness.
Pur i f y2+t{hé7-f leEthypmapyl)-2$§idimethypycaablohins- cz]wrimatimgwé]&hy

elutin t

i1 o Sk R AR A P DETRRRY LR S
C1l9H22F3N5COS+H+ 4267 found: 426. 1565. Exan'pl e
31(2-{5-[7- (I -Et hyl - ropklll ) -2, 5-di net hyl - pyrazol o[ |, 5-
Ipyrimdin-3-yl]-4-7 N7\

trifluoromethyl-thi =yl am no} - et hyl)-carbam c
acid tert-butyl esteM Ad (52 am no- et hyl ) -carbam c
acid tert-butyl ester /5rrL 506rrg 3.2 mol) to a
sol uti on of F /\/

3- ( 2- br onp- 4- trlfluoromsthyIchl az?pf y1)-7-(I -ethyl -
propyl) 2, 5-di net hyl pyrazol o[ |,5-O]pyrimdine (100

TR R B0 St U BT 05003 T 28 B 2

anRdluhest 3 @-FOmOG-EnesOneiy1-thRegls-J1he-(1-eagt hopyls- 5rcﬁ>@&hy1-
erature and concent rate under vacuum Puri f

M%‘PIP ilmgelpedmnidine (P By 042 mepb srhtisty 2pwse, (Oér{aﬁ/ .21%5 mg, 2.2

Wirhd)) HOn&RH B IXL). FCEER4E offth Chidfdndl antdqles&l t¥ 80 th %vérhltghte

conpound (0. 11 g, 97% . ES/M5S mlz 527.2 Mk%

Iﬂroé B Ecagtins te ppDIgARSTalye W casceasae HrdcarIcYue Wiyl
P?Pﬁg%%ﬁa%e %%]Hélhﬁig cﬁﬂaﬁlaﬁ‘ﬁf&%ﬂy ol uﬁhgwﬂﬁw %o%ee?ﬁyl Qletate in

[uX In over ni ght vaporate Et OH and eat at
ﬁbeGOfg@re thegtithe, compplenast (0dtl 2897°0C ESAMBIDES 372 (Wi hht .
Make the HC salt and recrystallize from
Et OAc/ hexanes. Exanple 33 NL-{ -[7-(
1- Et hyteppp dydoinp@yrtsls belowes bygbntplly desotilped[id Esample 31 using the
a&yrl m. dj n- § -yl] -Atrifluoronethyl -

ropriate amin

Prep. or Ex.

Chemical name Physical data
No.

2-({5-[7-(1-ethyl-propyl)-2,5-dimethyl-
[2-({5-[7-(1-ethyl-propyl) y ES/MS m/z

¥ razolo[1,5-a]pyrimidin-3-yl]-4-trifluoromethyl-
Prep.25" | DY Py y 7 569.3 (M1

thiazol-2-yl}-propyl-amino)-ethyl]-carbamic acid
tert-butyl ester
(S)-(1-{5-[7-(1-ethyl-propyl)-2,5-dimethyl-
pyrazolo[1,5-a]pyrimidin-3-yl]-4-trifluoromethyl- | ES/MS m/z

Prep.26 | hiazol-2-y1}-pyrrolidin-3-yl)-carbamic acid tert- | 553.3 (M+1)"

butyl ester
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WO poosiosdsdd n- 3-yl | - 4-

thi azol -2-yl} -ethane- 1,2-diam ne, hydrochl ori de Add
(2-{5-[7- (Il -ethyl -propyl)-2,5-di net hyl - pyrazol o[ I, 5-
PCT/US2007/078605
trifluoronethyl-thiazol-2-ylam no}-ethyl)-carbamc
acid tert-butyl ester (101 ng, 0.192 mvol) to 1M HC
in methanol ( 1 nL). Heat the reaction at 70 0C
overni ght. Cool the reacti on nd concentrate under
vacuum from met hanol / et hyl tate. Triturate the
resulting residue with ethvl acetate to obtain the
tijtl e conpoundl-{664-(IrgthyFB8pyD)-ES/dBethylz 427.0 ( M+l ) +.

Prepare the foll ow Xa i all S
descEkked” f or pyl%(Zaoyg F’g'a%f 1% nﬁﬁiif{[}fmm\?éﬁ}ﬁ AN
Assessnent UsthiagolRxylViNe -@proplylrghatie 1 Ast@sise,i n| MilvoM+1)"
potency, a colir?p B% f the present invention |s
eval uat ed us V%0 bi ndi ng. Using the priocedures
A$cPr D VIfRIQGh Eﬂ(l)}DoveHnglﬁe Bk gokat€EtCaNandEhbl A 080 °Afp24 853
2005), a conmpound is admnistered to a rat via the
orfagat i"t&?tgm%ﬁ"%‘lgh‘g of 125l sauvagi ne to the

cenedxe iUl it LAERCFSEBES BOMEXO X b MEXad&. described in
Gehlert et al. For exanple, Exanple 15 provides 65%
inhibition at 10 ng/kg. Exanple B CRFl Filter Binding
Assay The limtations of p{as§3based human CRF
expression, in ternms of generating a reconbinant cell

Ii ne W t{A-[&GFEmyl-piepyl- ééébm@hyld@m@owl $-olnyapeding-yal-4-
bi ndi ng gﬁﬁ@afomaﬁﬁ USSR MY EH N aa?efg%&gem de

retrovir expr essi on syst em || cénse
The sAdb2{HEKhaORHprapeDi2,3-dimethys pyrezsdo(d 6- cﬁmmdm 3 yl]-4-

[ & r
PR ARER ARG P orh T 6L LR 3007 by S o4 B
mnqdbtsvrﬂdl\/[a‘i[@l id ﬁ@thahol«;REiL) nEody rtlmreao(u% atrﬂg)/°ﬂe:afe1tmghn) Cool the
ons ncubat d at er at for 2
R g e R R
pesaking edidad with iyl dtdeﬁ(ﬂte obfams ke ﬁtleb;!bfnpfahﬂd @4 npl 28%p HES
wel I%_;O& 1p| ates are washed twice with ice-cold assay
VM tri S,

Prepare the following examples essentially as described for Example 33.

Ex. No. Chemical name Physical data

N'-{5-[7-(1-Ethyl-propy1)-2,5-dimethyl-pyrazolo[ 1,5-

] imidin-3-yl]-4-trifl hyl-thi 1-2-y1} N1 M -
a [pyrimidin-3-yl|-4-tritfluoromethyl-thiazol-2-yl}-N"-
34 by Y Y Y 469.2 (M+1)+
propyl-ethane-1,2-diamine, hydrochloride
-1-{5-[7-(1-Ethyl-propyl)-2,5-dimethy]l-
(8)-1-{5-[7( yl-propyl) y ES/MS m/z

35 razolo[ 1,5-a|pyrimidin-3-yl]-4-trifluoromethyl-
py [1.5-a]py yl] y 453.0 (M+1)"

thiazol-2-yl}-pyrrolidin-3-ylamine, hydrochloride

Example A
In Vivo Potency Assessment Using Ex Vivo Binding
To assess in vivo potency, a compound of the present invention is evaluated using
ex vivo binding. Using the procedures as provided in D. R. Gehlert et al., EJP 509: 145-

153 (2005), a compound is administered to a rat via the oral route. The binding of 127



10

15

20

25

30

12.5 mM Nadl, 1nM EDTA, 10 mM Mgd 2, 0. 05% BSA, pH
7.2), air dried over night and counted with 100 nL

worL@BO3SINt 40 in a McroBeta counter. Non-speRCT/U82007/078605

binding (NSB) is determned in the presence of 0.5 nM
non-| abel ed sauvagi ne. Triplicate determ nations are
typically run and the nedi an data points plotted by
Graph Pad Prism Using this %isay, the exenplified
conmpounds of the present invéehtion inhibit the binding
of 125l -Sauvagine (4 nM in roller/adherent cells wth
aawiagie Hhbear¢bgHum ontberamtssdolestx ovy olas Whdcribak in éiehlepleeqgl. For
i bit i. .of. . anpl e C CRF2
5?%@%%@%%8?23 P d‘;é%flg Snitbiglhy & 10 Mherfes* ol asni d- based
human CRF2 expression, in terns of generating a
reconbi nant cell line w tE gnl{flf chi ent receptor density
to devel op a bi nding assay? aP'€ "over cone by using a
Phoeni x retroviral expFesficoBingingt/amy i censed from

or opar B BTHPANSEATI B HG ) GEEL RS pba ) olspaeraing

98tcoudimst delllin®Wsth s®iciht redephb? FrsBRLVRYEIDEa bRdidg AMay, are
final concentration), 50 nL conpound and é{?g m, CRF2
(PEFFEPTAMEY 1S322 HIOFRIN AL X iy MEm drenseg Bom éanfRef e fhe

alable MHR-hERP LA [1es 28 tZp Bk Se@bdndshad binamdiraatied (200 uL)
filtration through -treated FB M |1 ipore gl ass

918 '
Pk urf 3| T leawsp| Qi <of (zg%swgn)e. O Bradt €9 HhcempeigHead 100
£\ @€F Wi hbrh&S2§ %gﬁjea SAY TRUfeh &fond 20 idtlhdidd & rookftempSiMure
Nad , 1mM EDTA, mM MgCl 2" 0. 05% BSA, pH7.2), air
deri 2ljanghtben tvingpatedaldiilaratuan thpuglh pria-treaod B Mallinoessglisa fibardfilter
i B - if | i ndi i
G e P S R
dadvaldives]l, lanMeERasi Wahll Meohpbate 8Sar pH &\2al airatried over night

450 RS, 3.0 T BRIy 5
f(NRR) is deamen¢d iattheqmysends®f 015 10\ npolabeledsaungyind dbplitad

' B). d 10Q nL tainir 5 .
L RTINS O
g/ r eding @iy assdy), diceseraplificl Donpainadof the présedt ivaition dmibit the
ﬁﬁ? _n%ro?t‘#f—gaueggdmg a%lﬂ/[ﬁg‘ rPotl{elr/]acl %r%glt c% Is \%9[1(1) a>I%i %nIli%{tio:rligonstant)

below 1 uM. For example, Example 15 exhibits a Ki of 6.2 nM.

Example C
CRF?2 Filter Binding Assay

The limitations of plasmid-based human CRF2 expression, in terms of generating
a recombinant cell line with sufficient receptor density to develop a binding assay, are
overcome by using a Phoenix retroviral expression system licensed from Stanford. The
stable HEK-hCRF?2 cell line is used to prepare membranes and binding reactions (200 uL)
are set up as follows: 50 pL of '*’I-sauvagine (0.2 nM final concentration), 50 pL
compound and 100 uL CRF2 membrane (25 pg/reaction). The reactions are incubated at
room temperature for 2 hours and then terminated by filtration through pre-treated FB
Millipore glass fiber filter plates (96 well). The plates are washed twice with ice-cold
assay buffer (50 mM tris, 12.5 mM NaCl, 1 mM EDTA, 10 mM MgCl, 0.05% BSA, pH
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Bound radi oactivity is assessed using a Wallac Tril ux
scintillation counter. Binding is assessed typically

wW@Ig0083¢5r9 pl i cat e determ nati ons and the nmedi aPCTHHS2007/078605

points plotted by Graph Pad Prism Conpounds are
initially screened at a fixed concentration and, if
sufficient activity is noted, subsequent
concentration-response curveg}hare gener at ed.

Particul ar exenplified conpotinds of the present
invention are tested in the CRF2 bindi ng assay and

éxZ),i dni driedoak naght A copntedwith 180 CRMicrosE 0 ar @ MigpBeta counter.

con I:Eggc? @% Qfs‘%ds ﬁ%\%}% fdzn tghé ﬁ%s%mig ggbgggl &&%nﬁlglfel?dh e
csawpnguRg :Jlsitegﬁagivhb qznnmanﬂsta:rmwhxgtegg?:iag & Ssiefiléativn \]?onfrmity assay.
5 s s i B0 B S futante by ok RO EncRpgation), 50

@) daBo@{d ol in§i-TabBIldi s@iagive (ISS;B) 4n@l16 g5 cbﬂianﬁgawpg %eat
t he dru in_the bodg to the concentration of th

(SR PEEBIEIAN G BB bR GomEmerapt (e ¥ RRGODT oPr%ates are
RfuB4tSd foP 415Meat frd)o% fém\seﬂatam@addhﬁén ARk B 8 T0eau f&qmnﬁn
dy

contain the total amount of drug 1.n the bo

tBoand B¢y drasreatadaning g Wq%la@ ﬁ@luesw@aallaélpn ﬁ@‘ﬁ%%aBmdmg is
\égées?siéd yp Wﬁ’stmé)tfﬂ %a%@de'té?mhllagorﬁ‘%ga {he%a%ﬁ'ata{a%B n%rbl@c{ed by

I N b ood plasma ( Goodman and
ﬁ)a addsiema ﬁ@rrmomdagwam@@lhc@rﬂengi 4t @rﬁlxeﬁt coxlgerwgrlqn antdhé
f
A S L P R
pr eseRartigwlateremphifiadavapowidant the post indeitan ge texddumehedfRE2

nséﬁ a?éj aggl ?xh?t” e(::atkséfﬁ t% fgr tﬂg 8&%2{ re% C}S‘r %%npxoal%g?e xample 15
pekknbnﬂ ri%)mhﬂimtmg.at h nonaerﬁfaltmm oﬁﬁo uth trhm gesuN/elmgbsmﬁlm the

used tq deternm ne. a | oadi ng, dose. t | eve a tead

$F R0l AE PR nfent 3] SteagpdRg Tor s OREL s BLER Ao
@Ry bution, Male Sprague Daw ey rats (N=3) are
adm ni stered a single 1 ng/kg intravenous dose of
conmpound. Multiple plasm sanpl esare collected at tine
points from0.08 to 24 hogksmped - dose. The pl asnma
sanpl es are

Bioavailability and Pharmacokinetic Properties

The volume of distribution (Vdist) relates the amount of the drug in the body to
the concentration of the drug in the blood or plasma. The volume of distribution refers to
the fluid volume that would be required to contain the total amount of the drug in the
body at the same concentration as in the blood or plasma: Vdist = amount of drug in the
body/ concentration of drug in blood or plasma (Goodman and Gillman’s). For a 10 mg
dose and a plasma concentration of 10 mg/L, the volume of distribution would be 1 liter.
The volume of distribution reflects the extent to which the drug is present in the
extravascular tissue. A large volume of distribution reflects the tendency of a compound
to bind to the tissue components compared with plasma protein binding. In a clinical
setting, Vdist can be used to determine a loading dose to achieve a steady state
concentration.

To test for volume of distribution, Male Sprague Dawley rats (N=3) are

administered a single 1 mg/kg intravenous dose of compound. Multiple plasma samples
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anal yzed by LC/ M5/ M5 to determ ne the plasma
concentrations. Plasma pharmacoki netic cal cul ati ons

wW@e@spaisfor med to determ ne the phar macoki net i BCT/US2007/078605

paraneters including Vdi st and plasma cl earance (Clp).
Conpounds of the present invention preferably have
favorabl e bioavailability profiles. For exanple, a
majority of comrercial CNS agd cardi ovascul ar drugs
exhibit a human Vdi st of <10°L/ Kg. In conparison wth
CRF ant agoni sts, CP154526 (Schulz et al, Proc. Natl
Acaplle@Bgl at (inEApintsABond 043 1o 141896 postaddNElBOMBH2(snples @t

Vi r 65: whi ch
At e LEPBNGE FEMey R 6 g Bl iy
peaprctkinegk galcwlitens arakyfaectd sefacrate the plaxampkactidpaodmeters
t.h r t L nventi.on anal yzed separately,
Rl E pl PG LBty 772 E kg ol | owi ny a
si ngl €ompdundy efthel preshms mvaftiod praférkigy hiwerfhvvedble hiberailability
pl asma cl earance (CLp) is a ne f the rate of o
e Al P AR G P THIS A Gy 1P AR ARGl exhibita
ihainb@vVaRovs<10egeg amtohphisdon MM &TR Fkdnfpbhies, CIt 13518 (85l ot
cl earance may be detern ned i

be usingthefollovvlng
equiaps- oW ¢149- 2eipbed) AR Wik é1%) RACRISUTRAChar el g
URGED A DR REENS, 58 (ARSI WhISE ciiflt £RNTERT sfatih O/K ©4nd 76
the drug in the plasma as a function of time from zero

oK eApPRAGthvgly. Wamenalieed sommatglic EyUmRIS 1 3 0itha Buspbingetion.
Weg’z cf %‘Jfalaﬂ'tetly, %Qﬁibi@sl £H A ggljfyp/b Q/&(g%@ll(ﬁﬂgg %Qﬁgle

mL/ m n/’kg, respectively, when analyzed sSeparately,
flléﬂaIV@WUﬁgOSﬁ ofil mgfke. i ntravenous dose, while Exanple 15

O o DR o PUABLIED LR, RO LA SAP B AL of 1o
exhibits & rat p o% nqn? y % 6 L/ mn eg. %%F%Li M 1s
Aregonpo thedody. FadlominganlintRgeryb dose anghérsepnler lRdetmmndheRasma
PR Y S
SRS L 801 1) I
AUC is the total arca under the curve that describes the concentration of the drug in the
plasma as a function of time from zero to infinity. Reference CRF antagonists CP154526
and NBI37582 exhibit rat clearance (CLp) of 83 and 306 mL/min/kg, respectively, when
analyzed separately, following a single intravenous dose, while Example 15 of the present

invention, when analyzed separately, exhibits a rat CLp of only 23.6 mL/min/kg.



R4 is hydrogen, Br, R R15N-, nethoxynethyl, w butyl,
acetam do, pyridin-4-yl, norpholin-4-yl, Ra and Rb are
w0 pabepaisdent | y hydrogen, GCi-C3al kyl, H2NCH2CHZPCT/US2007/078605

(CH3) 3COC( O NHCH 2CH2-, or CH3CH2CH2NHCH 2CH2-; or a
pharmaceutically acceptable salt thereof. 2. The
conpound according to claim1, or a pharnaceutically
acceptable salt thereof, wherein Ris C, Br, methyl

or trifluoronethyl. 3. The cg%pound according to claim
1 or 2, or a pharmaceutically acceptable salt thereof,
WBEAMMR3 is C or Br. 4. The conpound according to
any one 0 | aj 0.3, or a pharnaceutically CHI 3
accep?aﬁ}éngéW#ggﬂ%¥%%?§ wherein R4 is R1 N,

pyridin-4-yl, norpholin-4&\ylr*or N'J5. The conpound
according to any one of cldains 1 to 4, or a
pharmaceutically acceptab qaNt thereof, wherein R4
is morpholin-4-yl or 6. The dampoGid according to any
one of clainms 1 to 4, & aNhanmaceuticaly acceptabl e
salt thereof, wherein R4 is R - and Ra and Rb are
i ndependently Cl- C3al kyl . 8 hd\cpnpound accordi ng
toclaiml, or a pharnaceuticaIWy &ccept abl e salt
t hereof, which is 3-[4-Dbr -2 (2- met hyl - 2
H[I,2, 4]triazol -3-yl )-th?’z}g“&ﬁ? yl]-2,5-

5 dileetthyl - 7- (1 - propyl - butyl ) - pyrazolo[l, 5-
] pyri g dj 8. .Th und according to claim1, or
a phaghé%gg?F%b ﬂ?ﬁgﬁ@ggﬁzﬂrg‘rgﬂﬁ thereof, which is
3- (4- Bf prigd@eé Oitdrhyibth, trifluoromethyl or methoxy;

SR T AR esapent,

conpound according to claim1, or a thﬂ@aceq;jc Ry
acceptabl e salt |
)(\Nﬁ >/ N NN
N NH, \ N —
K/O \D, %EJ/ or H3 X

10 R” and R are independently hydrogen, C;-Csalkyl, H,NCH,CH>-,
(CH3)3COC(O)NHCH2CH2—, or CH3CH2CH2NHCH2CH2—;

morpholin-4-yl, c

or a pharmaceutically acceptable salt thereof.

2. The compound according to claim 1, or a pharmaceutically acceptable salt

15  thereof, wherein R® is Cl, Br, methyl or trifluoromethyl.

3. The compound according to claim 1 or 2, or a pharmaceutically acceptable salt

thereof, wherein R® is Cl or Br.

20 4. The compound according to any one of claims 1 to 3, or a pharmaceutically

acceptable salt thereof, wherein R* is R'R"N-, pyridin-4-yl, morpholin-4-yl, or
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t hereof, which is
3-(4-chl oro- 2- nor phol i n-4-yl -thiazol -5-yl)-7-(l -ethyl -

WEe@pPs7R, 5- di net hyl - pyrazol o[ |, 5- ] pyri m di PE/USDO7/#78605

phar maceuti cal conposition conprising: a conpound
according to any one of clains 1 to 9, or a

phar maceutically acceptable salt thereof, and a
pharmaceutically acceptable ggcipient. 11. A nmethod of
treati ng depression, anxiety;” alcohol or substance
abuse, obesity, hypertension, netabolic syndrone,

i rritablTdebonpdund pepdrdimeto aepphegsiaimst toker a phasmpceutically
di sorders, allergy, mgraine, prenenstrgal syndrone,
infertility, sexual dysfunction, congeniltal adrena
hyper pl asi a, Cushing's disease, pre eyl abor,

stress-induced gastric, ulceration, inf arfirat ory

drespieblesalt therepfymhgie Rris motbplind i o t ar y- der i ved
tunors, chronic fatigue syndrone, fibronyalgia,
visceral pain or nultiple sclerosis in a patient,
conpr Psilhg compiing jperoeding§ app ore Yaldimni tg 4 opeplprmpeen ety
%céeg{%@ RAHELGHE \WheRhnf EGE RUENEARHRL a&g R RANRPUWRntly -
according to any one of clainms 1to 9, or a
ghaknaceutical |y acceptable salt thereof. 12. A method
of treating anxiety or depression in a patient,
conprising: administering to a patient in need thereof
a t hefapgédatompduny agfofdiag fowkimrtpart phefmacwmaiioamcbtable salt

ccor.di ng 1 ny on f ¢l ai 09, .0 .

TRty it by B2 031 2 ReaR - Bigmor 2 2o
@iméthy@at (1 qgomil-dold! pyoizoslihStzdpycimidibeise in a patient,
conprising: admnistering to a patient in need thereof
a therapeutically effective anount of a conpound

accor gi Mpe tompaind at@rdiig ©lcaiindg, dr & phafnaceitically acceptable salt

phar maceuti cal | y accept ahl e_sal hereof . 14. A
él&wgﬁmahédé&rw-ﬁé AR b o -yp—%az@;s—mﬂ-gl-ethyl-
PR TBCR Winic8l-byraAt6 e Bt APrmnigAkt thereof, for use in

t herapy. 15. A conpound according to any one of clains
1to 9, or a pharnmaceutically

9. The compound according to claim 1, or a pharmaceutically acceptable salt
thereof, which is 3-(4-chloro-2-morpholin-4-yl-thiazol-5-yl)-7-(1-ethyl-propyl)-2,5-
dimethyl-pyrazolo[1,5-a]pyrimidine.

10. A pharmaceutical composition comprising: a compound according to any
one of claims 1 to 9, or a pharmaceutically acceptable salt thereof, and a pharmaceutically

acceptable excipient.

11. A method of treating depression, anxiety, alcohol or substance abuse, obesity,
hypertension, metabolic syndrome, irritable bowel syndrome, epilepsy, stroke, sleep
disorders, allergy, migraine, premenstrual syndrome, infertility, sexual dysfunction,
congenital adrenal hyperplasia, Cushing’s disease, premature labor, stress-induced gastric
ulceration, inflammatory disorders, pituitary or ectopic pituitary-derived tumors, chronic
fatigue syndrome, fibromyalgia, visceral pain or multiple sclerosis in a patient,

comprising: administering to a patient in need thereof a therapeutically effective amount
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acceptable salt thereof, for use in the treatnent of
depressi on, anxiety, alcohol or substance abuse,

WwWo@R®@si086579 hypert ensi on, mnetabolic syndrone, i rPCT/HRI087/078605

bowel syndrone, epilepsy, stroke, sleep disorders,
al l ergy, mgraine, prenenstrual syndrone, infertility,
sexual dysfunction, congenital adrenal hyperplasia,
Cushi ng' s di sease, prenature %abor, stress-i nduced
gastric ulceration, i nfl ammat ry disorders, pituitary
or ectopic pituitaryderived tunors, chronic fatigue
ofn d@ropremd fa¢cbrctmg/talagy ane ofickoay hio Yar mplormmghtiday ecceptable
% ﬁ A conpound according to any one of

al is 1t o or a pharmaceutically acceptable salt
t her eof, for use in the treatnent of anxiety or

d
epr e?f Lon e%log 8f treaﬁrb%n?nx nga}é %r cfepregﬁl?n 1% a atl%ntt 081‘1181'1%1%% t

cl ai ns f%

mhmﬁﬁmﬁugﬁ@apm&etmmc&hﬁméMBahﬂmmmn@ﬂwaﬂbnhehmomuofa
substag f
compound according to any one of claims 1 to 9, or a pharmaceutically acceptable salt

thereof.

13. A method of treating alcohol or substance abuse in a patient, comprising;:
administering to a patient in need thereof a therapeutically effective amount of a
compound according to any one of claims 1 to 9, or a pharmaceutically acceptable salt

thereof.

14. A compound according to any one of Claims 1 to 9, or a pharmaceutically

acceptable salt therecof, for use in therapy.

15. A compound according to any one of claims 1 to 9, or a pharmaceutically
acceptable salt thereof, for use in the treatment of depression, anxiety, alcohol or
substance abuse, obesity, hypertension, metabolic syndrome, irritable bowel syndrome,
epilepsy, stroke, sleep disorders, allergy, migraine, premenstrual syndrome, infertility,
sexual dysfunction, congenital adrenal hyperplasia, Cushing’s disease, premature labor,
stress-induced gastric ulceration, inflammatory disorders, pituitary or ectopic pituitary-
derived tumors, chronic fatigue syndrome, fibromyalgia, visceral pain or multiple

sclerosis.

16. A compound according to any one of claims 1 to 9, or a pharmaceutically

acceptable salt thereof, for use in the treatment of anxiety or depression.

17. A compound according to any one of claims 1 to 9, or a pharmaceutically

acceptable salt thereof, for use in the treatment of alcohol or substance abuse.



