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1 THIAZOLE RYRAZOLOPYRIMIDINES AS CRF1 RECEPTOR
ANTAGONISTS FIELD OF THE INVENTION This invention relates to

wiovekiiiazgele pyrazolopyrimidine compounds, S5pharmaceutigak/uszo07/678605

compositions thereof, and use thereof as CRF | receptor antagonists in
the treatment of psychiatric and neuroendocrine disorders, neurological
diseases, and Metabolic syndrome. BACKGROUND OF THE INVENTION
10Coiticotropin releasing factor (CRF) js a 41 amino acid peptide that is
the primary physiological regulator of proopiomelanocortin (POMC)
deriveg, pepfide-searelian.om fhe-anierier pituitary.glandJnagditian to its
endocrine role at the pituitary gland, immunohistochemical localization of
CRF has demonstrated that the hormone has a broad extrahypothalamic
distribution in the central nemvous)systenmandrprasisices a wide

15spectrum. ofe%%%r}g !a% tgltlaé:trpglha%splo ical andnl%le aé_/g:%ra Olegcts
consistent With & Reurotransmitter or ne dﬂﬁgtor role i the brain.

Thisrarisalse esitentd dhah CRIE méw%i@gmﬁ%@w&@mmmmm@th@ the

resRENSE iR Jheimmung sysiemiiR RVSiQlegical- pRyshelrgicab-andq
immunological stressors. CRF has been implicated in psychiatric

diBgRIaks S H&Srological diseases 20including depression and anxiety,
as well as the following: Alzheimer's disease, Huntington's disease,

progressive supranuc@g&g@ﬁ%ﬁﬁyggq@mcﬂ@%@r%@oss Parkinson's

disease, epilepsy, migraine, alcohol and substance abuse and associated

withdrafwaifiepRepiarsicasadhgiomeBIDoNE &Y iarsme: & arisithtda bmagimary

hym[@il@g:‘w Cushiogs gisense: hypaiengionstroke diriahie: besalon from
syndrome SIFEfS mpfmae a,%gt{jc 5. ulce atlon B{CGEI;P nstruallﬁry drgme

e anfeniof Pl &/10 3 10 113 ﬁ 00111t 1114
sexualdysfuncti prema ure labor, inflammatory disordBrs, afer

nmltipleseteriosiscalibeaeliatain SIBE hatidortard: apﬁﬁjhatﬂln}mmsmrhas a broad

eGiRRiG Ritkian:dpiMestamONs, Chipnicflgus synd EQJBF%&GH a wide
fibromyalgia. CRF receptor_subtypes, CRF | and CRF2, have been

@8%&% %ﬁa*%ﬁ%narsﬁisﬁtaﬁwé%a%‘ﬁés eRPvith Hes e aisiaran 2
suggestnaidetential functioaal dikensitye. rom30exariple; widely distribRted

bﬁﬁ% 95&&#&%%@% %\%éﬁ&% c' %@é@g fﬁ‘c?ﬂg&g’p@&&ﬂ to phycqxo O%lCdi

accompanying exposure to environmental stressors. Significantly,
s ERIegICR O P iERE B RSFb i Urte select anxiogenic like behaviors. A

more diSRrekés 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 discase, 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, multipie sclerosis, visceral pain, sleep disorders, pituitary tumors or
ectopic pituitary-derived tumors, chronic fatigne 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



2 septal/hypothalmic distribution and the availability of alternative
endogenous ligands suggest a different functional role for the CRF2
wecspieksEar example, a novel CRFfamily neuropeptide withprafesentiakeos
affinity for CRF2 relative to CRF | receptors is reported to suppress
appetite without producing the profile of behavioral activation observed
with selective CR_F | agonism. In other cases, CRF2 agonism produces
similar effects to those reported for CRE1 antagonists or CRF | gene
deletion. For example, while CR52 agonists have been proposed as
antiobesity agents, CRF | antaggonist be an impartant treatment for
oS R RN i E LR BTG Aoy et crogenos hgehes
pyreie[3, 2itpyrifnidines] pyrdoolo] CRF alpytimidinesxample, a novel CRF-
1 2 2iriazeioldmasRlpy H?&ént@ii‘_gfﬁﬁ(ﬁg%@@{ﬁé‘?&aﬁ%%WE@%&M&%@@' as
CRF antagonists, are described in WO 94/13676, WO 97/29109, WO
OBTOBESA 10 HRATHOIIPSIBRETHOU Predieit Bt v ehtidi pYEU & HEbel
thinzeledpyiazelapytmidinasausefullastERizkee BPidrantagqmists:chrvidw
of the above, it is desira discav icaci d [
R T O L e L el o
trebimeRE b payehitrichartprre e AtTEIRReS istraér < ReLaletyiuse may be

diseases.Andmetabslicsyndiomar Further, since a majority of
commercial CNS and cardioyascular dr%rgg[%hj it unfg.vorable

bioavailaBiity A BHanf ACOENERE pPSTIEE i RIS e aBIE TS didcover
nelycondprelrics MtithAd vk abp bhidaesi mbilivyaeid] plaririatbitretics, useiul

Pioties JSIAlR O KDAND FBTANRORRRI U ARG RAARLEAALIT wa
NBI30775. SUMMARY OF THE INVENTION In a first aspect, there is

pPavitBa1@ompound of Formula | Formula | R3 is hydrogen, Cl, Br,
methyltiflsieramathykion pethRxyioR4 dshydiegen @y rRaRDS Lt as
oxymethyl, n-butyl, acetami ridin-4-yl. CH rpholin-4-yl.
R DR A AR el s i e s AR
(CHIBOISDINKEOH 20kR s CIIBEHRCHONHE MITHR-hefapeutic agents
PRpiRacsHically Reerpiable sallthararfine dishidersecansbarprsicthareds
provided a pharmaceutical composjtion comprising: ﬁg%ﬁoundd of |
PRI (367 Bk AL TG ATS B Gt B oo vescular
magmhﬁutmwompt@dy@@éﬁipieraiphamﬁu@cﬂxﬁtid a@;ﬁ@t,itheacbdsiesirable
Riovided A compaund AsAefined 8Ray6.anA PRAMARRLHGAINAGC sRIARLe

salt thereof, for use in therapy.
relative to known CRF antagonists such as CP154526 and NBI30775.

SUMMARY OF THE INVENTION

In a first aspect, there is provided a compound of Formula I

Formula I

wherein:

R! and R? are independently ethyl or n-propyl;



In a fourth aspect, there is provided the use of a compound as defined
above, or a pharmaceutically acceptable salt thereof, for the manufacture
of a medicament for the treatment of anxiety or depression. In a fifth

“aspect, there is provided the use of a compound as defined above, or a

il

pharmaceutically acceptable salt theréof, for the manufacture of a
medicament for the treatment of alcohol or substance abuse. In
another embodiment, the disclosure relates to use of a compound of
Fornils horeephdimBeoutitally ridoepeatsigsair thelsotyfor the
manyfacture of a medj nt for.t ion, '

alco ollsé#jé%l?g%f:%é’a use, o%%%@&%%&e%ﬁégﬁg%%%%ﬁ? ’s%é%%e),d’
irritable bowel syndrome, epilepsy, stroke, slegp disorders,%laergy,
migraine, prg%‘;gns ual syndrome, infertility, #@xual dyﬁ ion,
congenital ad eﬁﬁl}kh)e@?@@cwsh;ng sease, pre e labor,
Ostrecﬁlsdjgg ced gastri®ulcerati ,inflammao(ujc?i (r)nﬁiﬁ:rS, pituitary or

l%oplc p?ﬁjitary-derived tumors, chronic fatigue syndrome, fibromyalgia,

viscBradpEi ercrinditipledsciéydsidrogenirCatiotierlerhbidifeht; the

[ co | r.a pharmaceutically
(Clggéé%)?gé@mgje%ﬁ ?%ﬁ%@ﬁf% dr‘%%f depression, 4 anxiety,

or

atohokorsithtance abbisesablibsity thypertension, metabolic syndrome,
irritable bowel syndrome, epilepsy, stroke, sleep disorders, allergy,
migraine, premenstrual syndrome, infertility, sexual dysfunction,

congen Q@J&Grgﬂﬁkﬂmafeol@%%éﬁm %&rﬁ&%@ﬁ@al W(ﬁ%@i‘ﬁ%ﬂa@b}%prisin g a

stress-induced gastric ulceration, inflammatory disorders, pituitary or

congstesic pltulieigrderibetumorBathierit Rltigur St mefibreripdigand 2

ph

ph

MseetialaainerdndliplesgirEasis. In another embodiment, the disclosure
relates to a compound of Formula I, or a pharmaceuticaél)l(zeacceptable salt

thefdof fitiisse iRctHerdsys DEPAIER DESETRABHORS g above, or a
ANYENTHDN accesousad: ahover, andithraughapy the description of the

invention, the following terms, unless otherwise indicated, shall b
nErS B T R YNGR RE ! = RSP e ArL e AR =

phagtipbatic41yd cecashdie grouth arduit hfsealyebe stufightoobranchichhenridgr he

(e}
treayment .o

ph

5 carbon. atoms in the chain. "Pharmaceutically acceptable
X1 Or Gepression, . . .
excipien Hterd pharmaceutically acceptable formulation carrier,
solutien{ith additiveltoeinhanseltetio nmutaiio nocharacierisiicisnSudivve, or a
afmal eh%’%%;? éég%?ag%mQﬁ‘ttﬁk?e‘ﬂﬁhfé?‘%h%taﬁi \2}95&9&985%%%0%%‘{'%&-0%
eleteri

i
and not s to the recipient thereot and are well known to the

treagkitiegc batidin! (setbsgnRerhingtons Pharmaceutical Sciences, 19th

or

Edition, Mack brblishing &Qmpapym%?aéaes to uRNATMACEMIEAINSS Formula 1,

acceptable salts” refers to the relatively non-toxic, inorganic and organic
apiaasRiBisdhitdceandblasu b dbmmer! siardheresniss e ber the iragent for

the WVERHIAN oF BESR SIS GRRNS, ReprREed iy sittslring thedinakisalatianansh,

purification of the compounds. In particular, acid addition salts can be

metpbalia gy eepasRly Peeling He Bh RS POl IR e psallerey:
micfarie Witeraentitable:prganie, oninaranicacidiang fealaiing the aaltithusirenal

.0., Remin |
hyPRieR BubISRIRG T f)aa?ﬁy,a@@é*)‘.‘m

formed (see e.g. ningtons Pharmaﬁeutical Sciengleﬂs?, 9th Edition,

Terapstiid VRS EiRton

inflanneffestideamounpiniaansothecamoupiraidhedeompboundood, feimulz |fof gue

syndronie

ph

he re ent inv]ention or%jharmage%ﬁigalgcsgigggtsition containing a

comp’ofm{ oY ordiR ot ¢ ‘gnp{r)ésn%n% nvention that will elicit the biological
or rhedicdiresponderchoridesieibtirerapegtic effecnumantissEpgystem or a

ANMRLALIVIBANUIAL 2 balid seHgNt e e AIGNSS: aeiRanaran
medical doctor or other clinician. The terms "treatment,” "treat,"
“treating," and the like, are meant to include both slowing and reversing
the progression of a disorder. These terms also include alleviating,
ameliorating, attenuating, eliminating, or reducing one or more symptoms
of a disorder or condition, even if the disorder or condition is not actually
eliminated and even if 5progression of the disorder or condition is not itself
slowed or reversed. The term."treatment” and like terms also include

preventive (e.g., prophylactic) and palliative treatment. Prevention of the
Aicaace ic manifactaed by 2 nrolanaina or delavina of the nnecet nf the



10for that particular substituent. When any variable occurs more than
one time in any constituent or in formula 1, its definition on each

V@&%g%g&%s independent of its definition at every other ocGuFenERe AlSR0s
combinations of substituents and/or variables are permissible only if such

combinations result in stable compounds. In choosing compounds of the
present 15invention, one of ordinary skill in the art will recognize that the
various substituents, i.e. R1, R2, etc., are to be chosen in conformity with
well- known principles of chemical structure connectivity. Under standard
nomenclature used throughout this disclosure, the ter inals§§étion of th%le

SR AN AR TR B A oy TRE 4G ade. e

nt

fiipstiangaityo2(i@piais iherpoint efattachments o exanmplgramastual

ﬁ%@%,‘%ﬁ%&%@%%‘a&ﬁ%x@ﬁ@él\ﬂﬂéﬁlwg-
p e following embodi h

anylcarbonylaminoalkyl Supsk
The presént invention contemplates t ments, whic

cditcalemannie Bo U SHIREIh 8LFTAY KUt SR FRIBRESH NS

wherein, B! apgiR2iaresthyves (hnécomporind et Farmua, Invherginii
and R2 are n-;z;r}%f)yl; (cg A compound of Formula | wherein R3 is Cl, Br,
M PR SPEHRSEHGIETHA compound of Formula | wherein R3 is CI:

(e) A compRMRAE; QffiRIMiad earRindRBds () Aacompound of Fomuldal, or a
e ey oot PP Retotk BPRIRIRAagy OH. N, 1-co 300rN' 6
pharmaceutically P
DETAILED DESCRIPTION OF THE INVENTION

As used above, and throughout the description of the inveation, the following
terms, unless otherwise indicated, shail be understood to have the following meanings:

"Alkyl" means a saturated aliphatic hydrocarbon group, which may be straigiﬁ or
branched, having 1 {0 5 carbon atoms in the chain.

“Pharmaceﬁtically acceptable excipient” refers to a pharmaceutically acceptable
formulation carrier, solution, or additive to enhance the formulation characteristics. Such
excipients must be compatibie with the other ingredients of the formulation and not
deleterious to the recipient thereof and are well known to the skilled artisan (see e.g.
Remingions Pharmaceutical Sciences, 19" Edition, Mack Publishing Company, 1995).

“Pharmaceutically acceptable salts” refers to the relatively non-toxic, inorganic
and organic acid addition salts, and b.ase addition salts, of compounds of the present
invention. These salis can be prepared iz 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 Ed_ition,
Mack Publishing Company, 1995).

"Therapeutically effective amount" or “effective amount” means the amount of
the compound of formuta I of the present invention or pharmaceutical composition
containing a compound of formula T 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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(9) A compound of Formula | wherein Fe is morpholia-4-y1; CH I3 (h) A
compound of Formula | wherein R4 is 0) A compound of Formula |

wiheirinslaand Rb are independently C1-C3alkyl; (j) A compeghg@iosrorssos
Formula | wherein Rl and R2 are ethyl, R3 is Cl, and R4 is

morpholin-4-y1; (k) A compound of Formula | wherein R and R2 are
n-propyl, le is Cl, and R4 is morpholin-4-y1; (I) A compound of Formula |
wherein Rl and R2 are ethyl, le is Br, and R4 is morpholin-4-y1; 10(m)A
compound of Formula | wherein RI and' R2 are n-propyl, le is Br, and R4 is

) AR A MR S sl

Rtlawth K2 dreverpre Pyt e tsCloandaRiEesdaH 1857 1avinalso include alleviating,
ameliorating, atfenuating, ¢liminating, or reducing one or more syraptoms of a disorder or
condition, even if the disorder or condition is not actually eliminated and even if
progression of the disorder or condition is not itself slowed or reversed, The term
"treatment” and like terms also include preventive (e.g., prophylactic) and paliiative
freatment. Prevention of the disease is manifested by a prolonging or delaving of the
onset of the symptoms of the disease.

The symbol “—" in & molecular structure indicates the position of attachment
for that particular substituent.

When any variable occurs more than one time in any constituent or in formula I,
its definition on each occurrence is independent of its definition at every other
occurTence. Also, combinations of substituents and/or variables are permissible only if
such combinations result in stable compounds. In choosing compounds of the present
invention, one of ordinary skill in the art will recognize that the various substituents, i.e.
R, R? etc., are to be chosen in conformity with well- known principles of chemical
structure connectivity.

Under standard nomenclature used throughout this disclosure, the terminal portion
of the designated side chain is described first, followed by the adjacent functionality
toward the point of attachment. For example, an arylcarbonylaminoalkyl 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;

(¢} A compound of Formula I wherein R? is CI, Br, methyl or trifluoromethyl;

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

(&) A compound of Formula T wherein R is Br;

(f) A compound of Formuia I wherein R is R*R"N-, pyridin-4-yl, morpholin-4-yI,



N (p) A compound of Formula | wherein Rl and R2 are ethyl, R3 is Br,
and R4 is ?It N, 71---< /NI (q) A compound of Formula | wherein Rl and

wZ@edRepropyl, R3is Br, and R4 is CH I3 N, *sc. iN 20(r) Useqf@&;2007/678605
compound of Formula I, or a pharmaceutically acceptable salt thereof, for

treating depression or anxiety; 7 (s) Use of a compound of Formula 1, or
a pharmaceutically acceptable salt thereof, for treating alcohol or
substance abuse; (aa)Particular exemplified compounds with superior
bioavailability and pharrnacokinetic profiles relative to some known CRF

antagonist (¢, CP154526 G NELAOT7S), syoh s Exgmple 15. The
compo SO e present invention are pretreragly rtorm lated as

phaimaceutical compositions administered by a va%y of routes.
Preferably, such 10compositions are for oral } \s;qation. Such
pharmaceutical compositions and proc_essg_sf r preparing same are well
known iftthecarafsred ef §orRemingteisirTheScience ahd Practice of
Pharmagy,4A: (286031 O 8bRhu 1L dshdSthredaMack-Ruklishing: G @,-£990)),
(i) A compound of Formula I wherein R' and R? are ethyl, R* is Cl, and R* is
5 morpholin-4-yl;
(k} A compound of Formula I wherein R* and R* are n-propyl, R* is CI, and R* is
morpholin-4-yl;
(I3 A compound of Formula I wherein R' and R? are ethyl, R is Br, and R* is
morpholin-4-yl;
10 {m)A compound of Formula I wheremn R' and R? are n-propyl, R® is Br, and R is
morpholin-4-yl;

(n} A compound of Formula I wherein R' and R? are ethyl, R? is Cl, and R is

15 N

20 (r} Use of a compound of Formula T, or a pharmaceutically acceptable salt

thercof, for treating depression or anxiety;
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The compounds of Formula | are generally effective over a wide dosage
range. 15For example, dosages per day normaglly fall within the range of
about 0.0001 to about 30 20 25 mg/kg of body weight. In some instances
dosage levels below the lower limit of the aforesaid range may be more
than adequate, while in other cases still larger doses may be employed
without causing any harmful side effect, and therefore the above dosage
range is not intended to limit the scope of the invention in any way. It wijll
e

be uftleksideHaRaMPHEARIJIEBE e YbGURACSLEHGAHY ACHAR
will be dglgemingd by-anhwsigianeinibediaht ofithe relevant

circumstances, including the condition to be treated, the chosen route of
administration, the actual compound or compounds administered, the age,
weight, pRgiresponseefithe ndividuatpatientugitbinecsenriiyiof thel
patient's symptoms. The compounds of Formula | are CRF-1 antagonists
and,r&@@nw@%ﬁ@s@@ﬁrf@t?é@ﬁﬁj%&f&ﬁ%%m%%ﬂ%ﬁ%%by
redugipgsGRis Lrageptantone aistimwaiioniLlarticotropin releasing factor
(CRF), a 41 amino acid peptide that is the primary physiological regulator
of proopiomelanocortin (POMC) derived peptide secretion from the
anterjgr Rituitay-aleaoukd JRivigr plahiRioge NatleABBdioBG(MER)s
80:4851(1983); W. Vale et al,, Science 213:1394 (1981)], has been Iink%d
PhisaeAEHHERY SIPREGHAN SEBHHIRS. B WHFRpIE, i SaditiGHta - Sue

coBNEering leatihe Rititasralapd SiempRahistieahemicahlecalizatiandof
CRF has demonstrated that the hormone has a broad extrahypothalzjéﬂc cience

PIRRSTFSLIRS PIAPHE S SRR e o SRS teim R dh St el o THEPRE
anQfrBRione IR RipslORNYSIIRgical and hehaviomakeffedtslconsistpiavit,a 9953).
neurotransmitter or neuromodulator role in the brain [W. Vale et al., Rec.
Prog. Hot-tn. 20Res. 39:245 (1983); G. F. Koob, Persp. Behav. Med. 2:39

(1989} cfeoBr@8nSobE R Bhlla § aNawiRsal P3k8A(d 885) alwihedesissalamge.

~evidence that CRF plays a significant role. in integrating ?;f? response inb
FofriatmRlanio83Ree RFSTPhYSBIBICEL PRI IBY 1R A %Wé?@bi@a? out 30
stressors [see, e.g., J. E. Blalodc, Physiological Reviews 69:1 (1989); J.
E. Morley, Life Sci. 41:527 (1987)]. 25CRF is involved in psychiatric
disorders and neurological diseases including depression and anxiety [D.
M. Nielsen, Life Set 78:909-919; H. E. Kunzel et al., J. Psychiatr. Res.
37:525-533; D. R. Gehlert et al., Ear. 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
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30 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

\x?t?z?gsﬂs%@] Chronic administration of CRF has been showptt@/ﬁg%%%ﬁm

impairment of the dopamine system suggesting a role 9 in Parkinson's
disease [E. 1zzo et al., Pharmacol. Bloc/win. Behav. 81:701-708 (2005)].
Other neurological disorders in which CRF is involved include epilepsy [T.
Z. Baram et al., Brain Res. 770:89-95 (1997)] and migraine [T. C.
Theoharides et al., Endocrinology 136:5745-5750 (1995)] CRF has been

implicated in alcohol and substance use 5a5S0 d Wi hdra
I, M el S8BT AT CPHS (oL B SSEFa, o of e

76405413 2¢ nShdkanoetibdn R}syattaphlaimawmggﬁ(ae{tﬁﬁ1@2@184%9@@y be
%%sfa\jsa J}%ﬁt '&Séﬂ%eﬂ&eh%tﬁﬁ RE @ﬁ’éc@ gg&elﬂ@rm;wﬁ% ANARING e range

disordérs and cardiovascular diseases such as obesit [E Timofeeva an

Dis pReeAEFadd e s B RBTCH M 4v8 0 iouie pRE 7Y, MR gprtehiet
[Ahd\énié(ﬁfd)ﬂlﬂ soMiptaboliseg3 Jc&@n?@@éﬂ&@ﬂ)&,e Heconged ital asiremahn, in

Merke an utle
ARl AL s e et Hie EARENEL MBI, flllnosen
mwﬁépgm@mmmé@ raer civetalist O REAEO W %@@42&(@@@4}116 age,

hypestensioRdRad Briscoe gl Bhain Resm88di4td @ﬁze(gm@% @Ahoms.
stroke [S L. Stevensl%} al., J. Cereb. Blood Flow.Metall 23:1 51 115

(2003)]. EHEE AR AEBY U At BIEBBWE P 5sPrdrome [y et ©r
Tachagt abpdEumvhShrg. (Sapplt 16-22(REOAF and-gttessindusaduimistric

“@S&%%%Jﬁrﬁea%ﬁp%%ﬁbﬂﬂ&“fzﬁy&ﬁi%%Yd%Zéhé%m%‘%%h@%%ﬂhhave

been shown to be rélated to CRF dition, there is indication that CRF
hBRYBIEIH By 8?@&%%%%?&% ARONEQ erosdegatifisceretion from
preneRsEHRkLEHRel K mme [F Rraechinetiet.alaP syelosant/Mee0:4851 (1983);

2 ( tal., End
OIS SO oDy Sl oGt P e g ol
PrwidbRediar, dragle CorigitPhyeitt 28RBITISE7 o 0rR)2 g N,

pfﬁ%&b’ﬁ?ﬁ’@@@ﬁl By ReWadhwaretar n Aerd ot st 4ay M@ et mone has a broad
191: 1063 ShOOArg‘. There.is also Ewdence that CRF has a S'%P ificant

rSia" ﬁ@[ﬂ%t gxsgy W{EIM&%%%& IYOUS F S an

Yapeutic potential for tFeatng
inflacnmatdiyudisorde g diroBlirpsialvigahehAbdaierd idfrsCansidtadyith a

qg%réx%lﬁé@?@i%%@%@]ﬁ@ lgrgies -tk KM%@E@&I azhecBF@B’l‘r Horm.
Behav. Immun. 13:225-239 (1999)] muIJﬁﬁHscleross and othe

afitointidng! disorlers {@OBJF%%?%“" RO T BaBr sy ot . 7

(M@gcﬂrﬁacﬂmt(omm therpeaceding s GREcbdsbERR phaplicatedfinavisckral
tal, N t 7 ,

dllrsngé; ers el\r}fqe%} i Ile;fil i %%?r?%%%atz% ﬁgﬁﬁj“’ gﬁé%&éﬁ%%% PP

M@zam%gzb@remmz@%)f},%uﬁlﬁw thfiergasicecipiens 69:1 (1989) J. E.

piltitery-derivediiumers di)P. Dieterich et al., Clin. Endocrine” Metab.

83: 3327 ?ql&]{% vse 1r(1: BQ%%ISE‘%morﬁéﬁ?‘%{%ﬁem@%gwﬂ discases including
depression and anxiety [D. M. Nielsen, Life Sci. 78:909-919; H. E. Kunzel et al., /.
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 1o the dysfunction of CRF neurons in the central nervous sysiem
[for areview, 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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fiboromya g a [G. Necck and L. J. Crofford, Rheum. Dis. Clin. North A171.
26:989-1002 (2000)]. CREF receptor subtypes, CRF | and CRF2, have

8%5’8 %Qggled and are distributed heterogeneously within the-traiadBoTssos
Chalmers et al., TIPS 17:166-72 (1996)] thereby 5suggesting potential
functional dlverS|ty [S. C. Heinrichs et al., Regul. Peptides 71:15 (1997)].

For example, widely distributed brain CRF | receptors are strongly
implicated in emotionality accompanylgg exposure to environmental
stressors [G. Llebsch et al., Regul. Peptides 59: 229-39 (1995); D. W.

Schulz, PNA 477-82 (1996 antl F 5
BEBHTOPER ég?‘gte %z i fglé hfggﬁlflogezﬁfgc ﬁe%ﬁ g\ﬁgﬁsbéz—lﬁngggﬁ

méteahezﬁt@l@zq@ammm@@|mémefs@lﬁfauswg6mém@@wim [ Param et

Chalmers#t %G@@@%%%?ﬂ@h}%@ﬁ@f@@ @%&;m%m Aavaiabilityonfsy
altérnative end o%enous igands [J Vau ) ’ﬁ”h &ﬁl%yre 378: 287-92
(o)

(ié@éiﬁ%{i’d@%& Hikrdy ’ﬂiﬂ’cﬁ%ﬂfﬁﬂ" qubsta 1c¢ abuse an

réceptor (Heinrichs
eisabe: 409 FjuRavexamplena floviél CREHeriyehebiropeptidinithen. Behay.

p%‘?fz?@@ﬁ'é"g?fféﬁ‘ %%%%3E‘5%,{949;5&)/&%%%5%@%%@@9@ reporigsh @@va

suppress 15appetite without producing the CE)Proflle of behavioral actlvatl
obseriFeridinsesirs SRR Rra a go SR EIOPeZVA L SP B PRAG Y (2

9%6&@&2%(%@@69&@{@%@&@@@&1@Bﬁacagcm mm;pmdmmmmmm 340
effects to t ted I or.C n [S.
G dirTerg ‘ﬁ? ﬁ%l %nﬁf‘ér%g&?fgdgf uen%aelg %F l;311 @
Fomexairpd: cwmumm@aaa[@oﬁ.@@ﬁ@w@do@eﬁ &waed%%% é@‘ffg}
a@%‘%%ﬂr ggﬁﬁlagﬁ’dﬁ%ma&&%ﬁﬂelﬁ’l&%mtm@m&qumbeﬂtyeas
well [C. Contore %ﬁet al., Neuroendocrlno ﬁ% 11- 2?&n %(())IQZQ]J
Pﬁ@ﬁ%ﬁ’fﬂi@@g BoURIY (9[‘—‘55]%@‘? N S hipotnds
oBtheopresanw;eﬂam&ambez@h@@ﬁeﬁuy@rspamm for26erample/byerel
fallowing thesyntbes j?gﬁ%% %ﬁiﬁrﬁﬁ hhelowyHWaKRL 4N 1oHeWIng bowel

ISCUsSion is not inten to be li to the scope of the present

invedtiow ﬁYa?idf%@yaFo’?”é%aﬁHﬂesﬂﬁéqéée?&f@%ﬁ% Serspadd R
ﬂﬁ%é@éﬂ%@ﬁgﬁescr}b@@ pray, bﬁ)pmﬁbm@ in4liffeirentaaysoy ikecobunetiom
Wi Steps fomitarent Senemes, [ RIeRAe A UHRTAL COMPRUAAR Blarcas

epro uc s ot ach st ep can be recovered 30by conventional

méthods: hmmﬁlh@@xtfwmllﬁlmﬁﬁwabﬁéﬁ%?ﬁﬁéﬁ asFdinettoyphy,
filscation, trityationeryssallization iandihe likenlp:the Seheames-hedmyy

138:4806-4811 (1997)], sexual dysfunction [ J. E. Jones et al., Am. J. Physiol. Regul.
Integr. Comp. Physiol. 283:R591-597 (2002)], and prematurc Iabor [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, /. Clin. Endocrinol. Metab. 90:3106-
3114(2005)), pituitary tumors or ectopic pituitary~derived tumors [K. D. Dieterich et al,,
. Clin. Endocrinol. Metab. 83:3327-3331 (1998)], chronic fatigue syndrome and
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RUNEv e ol

Il all sqbstituents, unless otherwise indicated, are as previously defined
and suitable reagents are well known and appreciated in the art.

w&Mligkatkytdormation of a compound of formula (6a,b), (7), @c8(ase)wariscos

be carried out in accordance with reactions as depicted in Scheme 1. An
appropriate compound of formula 12 (6a,b), (7), or (8a-c) is one in which
Rl and R2are as defined for formula | and Rs'a = H or CH3, R3b- Br or
CH3 and R3 = H, CH3, or Br. In Schefge 1, Step |, the
pyrazolo[1,5-a]pyrimidine-7-one of formula (1) is converted to

SR delv prraze Rl Alenipidnecsina pROBRNRI0uS: 1002
oxychloride and dimethylaniline in an inert solvent, such as toluene, at
t@%exlux temperature of the solvent. In Step 2, a Grignard reagent of

_forn'tlulaf@ l@é({}iﬁy SQB@%B}:si,S(IR&G)tﬁdi\&MIh&l@m@éidﬁ@ftif@ﬁdmﬂaz(@)dimrﬁmed
Inert solvent such as o gne tre temperat i |
T AT L

pyeazsiopyrirmitindiofformdiactaichh Setbsitdmed ab Si6iWn/ i $tepst 34,
anghsyIn-Step, 3 athyliagsteaceiate isacyintedwithanacidhalidengficated in
g:i?ggf%)a 4@?) n the pre? enC%fo magne%um Cih Q;r;gq%gp (,f 0 lggsc?h et al., Regul.
RSP BRARIA AR OTHE GikeYE BB b SR %4%} IS B
Jrgathoxytaes Wndes Krapthacarditioas 15 providdHeddiketchedicanty,
fe&%&"%ﬁ&fﬁ ‘8%‘@5‘9?? (4b)is,baated in dimethylisuifoxide atrd Seinrichs
température o% abotit 13 ?o 170 C to perform the_decarboxylation. In St
Bt the 1997]. A more discrete septal/hypothalmic distribution [D. T. CYlalmers et al,, .?.p
Newrosci. 15(10): 6340-50 (1995)] and the availability of alternative endogenous ligands
[T. Vaughan et al., Namure 378: 287-92 (1995)] suggest a different functional role for the
CRF?2 receptor [Heinrichs et al., 1997]. For example, a novel CRF-family neuropeptide
with preferential affinity for CRF2 relative to CRF1 receptors is reported to suppress
appetite without producing the profile of behavioral activation observed with selective
CRF1 agonism (H. Tezval et al., PNAS 101(25): 9468-9473 (2004)]. In some cases,
CRF?2 agonism produces similar effects to those reported for CRE1 antagonists or CRI1
gene deletion [S. C. Heinrichs, Trends in Pharmacological Sciences 2008%:311-5 (1999)].
For example, while CRF2 agonists have been proposed as antiobesity agents, CRF1
antagonists may be an important treatment for obesity as well [C. Contoreggi et al,,

Neuroendocrinology 80(2):111-23 (2004)].

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 . 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



diketone of formula (4c) is cyclized with 3-amino-5-methylpyrazole to give
the 7-alkyl pyrazolopyrimidine of formula (4) in a protic solvent such as
wWhsianalssthanol, or acetic acid. Preferred conditions use aggtiGasifas03
temperature of about 0 to 60 'C. The pyrazolopyrimidine of formula (4) is
functionalized to an loch) 20 pyrazolopyrimidine of formula (5) in Step 6
using an excess of N-iodosuccinimide in acetonitrile. In Scheme 1,
Step 7 or 8, the iodo pyrazolopyrimidiq? of formula (5) is reacted with a
thiazole zinc halide in a Negishi cross-coupling reaction to provide a

thiazolyl pyrazolopyrimidine of formyla (6a) or (6b) (Jensen, J.; .-
HIABTEHBE N, SBHSEP 56 Sy ST 198y AR B e iRl
halidenis genetbtedvusing methodsiwelkkmown to those skilled in the art.
For example, in Step 7, 2-trimethylsilanylthiazole is treated with n-, sec-,
or ten-butyl lithium, followed by lithium-zinc exchange with ZnC12. The
organozinc reagent is coupled with thgdpgaepyrazolopyrimidine of formula
(5) in the presence of a palladium catalyst, for %xample,
dichloro[1,1'-bis(diphenyl- 30 phosphino)f%r cen%pallqdiurrzl ()
dichloromethane, in an inert solvent, such as"FKF, at réflyxRfemperature
for about 1 NS@ hourss,)tégq proyitle avthiazolegyrazolopytimidjne of
formula (64). 13 Mternatively, Step’s; a thiazele zinc §ro nide-is P °
generated ugina 5-bromo-4- methylthiazole and zinc nfetal; @Qd used in
the Negishi cro %-coupling essentially as described for Step 7, to provide
a thiazole pyrazolopyrimidine of formula (6b). In S fhe 14 Step 9, a
thiazole of formula (6a,b) is brominated to give a or | 5'&sromo
thiazole of fopmula, €4 swherein R3" = Br gr CH3:"The thiazole is
brominated with either 1 or2 eg of N-bropmoseceigimide,«depending on
whether R3' is g‘H3 or H, .tesﬁactively. fh atkyt-thia ula
(8a-c) is obtaingd freom either a thiaz cﬁl;ormula (6a,b) ig Step 11, or
from a brornBthiakzole of formula (7) ing} 10. In Step 1(5,?1alogen-
10lithium exc‘i%%?nge with n-, sec-, or /-butyl lithium provides a thiazole
lithium reagent, which is subsequently reacted with electrophiles, such as
alkylhalides, like iodomethyl methylether or iodobutane. In St rthe
thiazole lithium reaget’is formed Via~g€protonation using 11-, seg-, [l
tert-butyl lithium an({t/ftlﬂwn subseque reacted W&Qp%ﬂ electrophil \I
iodo Nmnethyle hekgr e':glqobuta ne. L5k-will be-appseciate on
skille'h | art that the thiazole ing"System is readil ;ynetiorﬁ@l@ed E
that thiazgle intermedifit®s such as 2xriméthylsilanyt-thiazole (Dondoii;”
A.; et. al. J. Org. Chef, 1988, 53, 1748) can be readily prepdyedsr. CH,
5-Bromo-4- methylthi a%I? is obtained by bromination of 4-methylthiazole

with bromine in acetic acid (Collins, 1. J., %.QPWOZOOIB 3252, 13 Nov

2003). 2,5-Dtmethy1-4H- 20pyrazolo[1,5-a]pyrimidine-7-ang (1) is readily
prepared by condensation of ethyl acetoatetate an
5-methyl-2H-pyrazol-3-ylamine in refluxingr acetic acid.

AN R = H (8a)
S CH, (Bb}
N Br (8c)

S
Rac /
N/l\alkyi

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

accordance with reactions as depicted in Scheme 1. An appropriate compound of formula



10

15

25

30

Scheme 2 WO 200810365"PCT/US2007/078605 Formation of a
compound of formula (9), (10), or (11) can be carried out in accordance

W%&?f@%‘%s as depicted in Scheme 2. An appropriate Comli‘l%'f%ﬂ{mms&ns
:), re as

formula (10), or (11) is one in which RI, R2, le, and Rb a efined
for formula T and R3b = 5Br or CH3, and R4a = -NRaRb or -N-morpholinyl
and "het" is defined as depicted. In Step |, a brornothiazole of formula
(7) is coupled with a heterocyclic zinc reagent in a Negishi cross-coupling
reaction to provide a thiazole heterocy&?“e of formula (9). For example,
1-methyl-1,2,4-triazole is treated,with n;, sec-, or tert-butyl lithjum

oMb by 5t Bhitopitie AL 286 ot raasdelipid Febraerimtand Bt 5 or
bramoktitazsle-d 08t toxhiila-({) CHagore@ction is performed preferentially in
an inert. ugh E.i : 1854} :

oo as o] ST Ml erp0a a0 PRk IR S
dremIGHSRAdenaridst-tetralasipivrapRbs prRE)FHARG TR O oTpRorous
reactpRAigvamapeipyaflux-terparaiuiay Alteinatively, dhe hetereayelic

zitnc reagent %slfogn}ed from a haloheterocycle, such as 4- 1Siodopyridine
AR IR et * 15 cheme 2, Step 2, an intermediate 2-formyl thiazole
is formeld GiaphaloGegsitiditnagentchdrgesladihg k= Seer Por i biatybdithitnge

foliowed byssaactionwith Naforayl marphalingn e Aauny thiazeleis o

subjected to a reductive amination in the presence of an organic amine,

SHEFY 48 P BT T ISR RS BB thethy! thiazole of 20formula

(10). Retxilmweva]m indtidhg ayﬁiwﬁlbj(ﬁmwmérbﬂf&mma:mj@aﬂ;bmsimgran al5
ngraanic Borohyeligs reagent,such As sodum PRIAAES: B SO Mutigc o

cyanoborohydride. Preferre onditions use sodium trlac_cthybororp/drlde

ifam et adiBaPsHeRca s dRsIME BRRE LI PraPdet degpgsigr of formula

bramothiaaale pidermuta (il nderoaesslisplacemeant tpantiotnwibh an

amin? of,fory UIail_NIfR Bbu ar. >{\(I:Iﬂ‘] O?£9Q0|ipee E&) 1£ 1\éia edql';] n';?é }Ot[hsiu ole e at

O?E O‘I?’r(fileUiléed{i%eﬁ%g ?eé)c 1on I% relftgrmegipn é}] n%per(% solvent, sugﬁ'as%%

ot gioranejrasirgan IR0rgdRic" basecsiooh s desibardarbonbitéiap 70te

130 SemdVst Mﬁﬁl&laé) is cyclized with 3-amino-5-methylpyrazole to give the 7-alkyl
pyrazolopyrimidine of formula (4) in a protic solvent such as methanol, ethanol, or acetic
acid. Preferred conditions use acetic acid at a temperature of about 0 to 60 °C.

The pyrazolopyrimidine of formula (4) is functionalized to an iodo
pyrazolopyrimidine of formula (5) in Step 6 using an excess of N-iodosuccinimide in
acectonitrile.

In Scheme 1, Step 7 or 8, the iodo pyrazolopyrimidine of formula (5) is reacted
with a thiazoje zinc halide in a Negishi cross-coupling reaction o provide a thiazelyl
pyrazolopyrimidine of formula (6a) or (6b) (Jensen, I.; 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 fert-butyl lithium, followed by lithium-zinc exchange with ZnClL. 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-
phosphinoferrocenepalladium (11} dichloromethane, in an inert solvent, such as THF, at

reflux temperature for about 12 10 36 hours, to provide a thiazole pyrazolopyrimidine of

formula (6a).
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10(15) Formation of a compound of formula (13), (14), or (15) can be
carried out in accordance with reactions as depicted in Scheme 3. An

waPRiRRHaLe compound of formula (13), (14), or (15) is one inphigh RBoR7as0s

and 124 are as defined for formula I. It will be recognized by one skilled in
the art that a 4-brornothiazole, such as that 150f formula (12) is readily
manipulated to other functionality. For example, in Step 1, the bromide
can be dehalogenated with cuprous chlpride to give a thiazole of formula
(13) which is subsequently chlorinated with N- chlorosuccinimide to

provide a 4- chlorothi arm 3,

4- brom% ﬁiaéve{gf torm @ UES ﬁ%“‘izso%lszb %@Iéo ?h%% ?ﬂ?ﬁc m ﬁc“g de |n
thestirdbenck of Copperdilionidedh Im@ﬂﬁmslatcm@pmﬁoe%@m@liﬁ an
Q2008403057 "9ﬁ’&?@é@@@?é%@%9@2"&0‘15%@[&1%91}%@1%&@@%)

dirnethylformamide, to provide a 4-méth oxy azole of formula (15).
Schemé? 4SC 1% 6‘3@ ]ﬁ] [é)tlgbI ominated to givea bromo or
dibromo thiazole of formula ( 7, Wherem R’ =Br or CHi. The thiazole is brominated

with either 1 or 2 eq of N-bromosuccinimide, depending on whether R™ is CH; or H,
respectively,

An alkyl thiazole of formula (8a-c) is obtained from either a thiazole of formula
(6a,b) in Step 11, or from a bromothiazole of formula (7) in Step 10. In Step 10, halogen-
lithium exchange with -, sec-, or t-butyl lithium provides a thiazole ithwum reagent,
which is subsequently reacted with electrophiles, such as alkylhalides, like iodomethyl
methylether or iodobutane. In Step 11, the thiazole lithium reagent is formed via
deprotonation using #-, sec-, or tert-butyl lithium and then subsequently reacted with an
e]ecﬁ‘ophilc, like iodomethyl methytether or iodobutane.

1t will be appreciated by one skilled in the art that the thiazole ring system is
readily functionalized and that thiazole intermediates such as 2-trimethylsilanyi-thiazole
(Dondoni, A.; et. al. . Org. Chem. 1988, 53, 1748) can be readily prepared. 5-Bromo-4-

methylthiazole is obtained by bromination of 4-methylthiazole with bromine 1n acetic

acid (Collins, L. J., et, al. W02003093252, 13 Nov 2003). 2,5-Dimethyl-4/-

pyrazolof 1,5-alpyrimidine-7-one (1) is readily prepared by condensation of ethyl

acetoacetate and 5-methyl-2H-pyrazol-3~ylamine in refluxing acetic acid.

Scheme 2
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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.
te compound of formula (17), (18), (19), (20), (2 )g
Vﬁﬁﬁ%ﬁ\%ﬁ;ﬁm R2, Ra, and Rh are as defined for formula | g% IBR%%)GI%GM
-NRaRh or -N-morpholinyl and "het" is defined 10as 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 17 (16) is treated with n-, sec-, or tert-butyl lithium and then
with zinc chlefiderat about -80 to 65 ¢ organozinc reagent is reacted
in situ with an i dowrazolop rimidine mula (5). The coupting reaction
is performed ref Iy lipert Jstich as hIef-|F Btreflax
temperature;inn eresence of a palg@dlum Qlyst such as bis(tri-t-
5buty|phosprifhez ium (0).  hi St&p2¢; @leethylpyr hiazole of
formula (17) is deprﬁ ected to provide an amlnotrﬁ%izole of fo ra (19).
The dimethypyFrdie:is treatedyyjth hydroxylamine in acetic acid at a
temperature of abﬁt 60 to }&C for about 4 to 8 h, preferably for about 6

h. In Step 3, to formythe thiazol ide of formula (18), the same
conditions are 10Used as in Step 2, w4 Q,&me exception that the reaction is

modified Sand
such as t-buty

Freaction. Prefer | n se an alkylnitrite,
copper (1) brom’ﬁ tonitrile at a
temperature ofra)bout to 80 C. 15In Step 5, a 2-bromothiazole of

formula (20) undé‘rgo @spla&emeg;krgactrg/z th an amine of formula
-NlZale or with morpholrngto provrde an amino azole of formula (21).

The reactron is performed | ert uch methanol, THF or
dioxane' %P’i%tlfr]éﬁféicf?@é?u é%%ﬁp 815}11 n‘:éma&e ‘8 irﬁpgrafure
oﬁrabmma@vwmfb@cﬁomhematw@mﬁehmmo Aldsipedioimecbwittitidef formula
“@W'ﬂ@) aning and a0 SAGasR OR2QtHeyIaings QLRARIMY AARIGLARR R =

such as cesium carbonate. Also contemplated in the synthesis of

2B ATz Sl RoFToHuRa P DVARSVARIHNE kb riredtigriames dsnicds
removatuo‘seliertabm&yih(eﬁiﬁombmmzaw (B@@)ccasfmawbrex veguicethor
Penelicial [ calyng.Out (e eAclions AROXEWDBIEI LNAR GAITIER  formuta

ona amr nct Iona Yy ormuia e selectlon an
u&s-of suitapielproteetinl lgtduiseaeiae rrraﬁ%m@sfan%@ et e
a%ﬁ%&ed@@emtﬁlf@r%fﬂg@ r@huwi@ @ﬂi@?é&lﬁeﬁym{}@%hﬁhﬁ&ﬂeﬁﬂazolc
Greene (W terscience Schem 6, a.2-bromothiaz
TR 0 e BRI i RSO DAL AR 2 1
cfoss: cousplingofegotivitoprinlice alfbhlasz@@}me@élr,déﬂadéimh&@mhﬁula (20a)
I, A PRNIGE SHRL %ﬁﬁ&’r Q&%ﬁ‘ B%arra%qléara%&eme 2, Step 301.  h will

be appreciated b e skille artlsan that a functionalized thiazole of
fcsrﬁﬂrra<‘rz1@)€earr %@ra@ar&adwrﬁ@a@%r@mrﬂ%ﬁ@* I EOFERE fipRETate

cyclizakior1of the heterocyclic zine reagent is formed from a haloheterocycle, such as 4-

~ continued for ahoutRZZ h. In Scheme 47-Step 4, a 2-aminothiazole of
formula (19) is coriverted to a 2- b th| zole of formula (20) using a
I

iodopyridine and zinc metal.

In Scheme 2, Step 2, an intermediate 2-formy! thiazole is formed via halogen-
lithium exchange using n-, sec-, or i-buty! 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 morpholiny] methyl thiazole of

formula (10). Reductive aminations are well-known in the art typically using an
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18 thiourea with a bromoketone, such as
3-bromo-1,1,1-trifluoropropan-2-one, provides 4-

wifesRmethyl-thiazole-2-ylamine. Subsequent bromination ageaseiesti?Reos

of the amine using hexane-2,5-dione provides (16). 5Scheme 5

Formation of a compound of formula (23) can be carried out in

accordance with reactions as depicted in Scheme S. An appropriate
compound of formula (23) is one in whjch Rl and R2 are as defined for
formula | and R4b is defined as depicted. 10An todopyrazolopyrimidine of
farmula (5) and a.4-chloro-2-morpholino-thiazole, for example, of formu
OB LRG0 Ao By T e e T A g e
fotrefatze (28 dFonexamplethessactams by drssupedintielpresepices of
cappesiodisle, pallpdium acetate, and triphenylphosphine, with a base

such as cesium carbonate. The coupling_ireaction is performed

preferertBiafiPit ARTHBAINBOEHRT LIBRIAS DRRE S TEabSRIE s {56 E st
Aan2éhie of fotnwilh be RiRSreciaitedudyptodiskidl @ aiktisanthabeiazole of formula
fnefiofplized azalsiomuin (28).cauhe ieRated by sans K

in the art. For exampp e, 5,4- dichlorothiazole can be reacted with
niepisiintd give ahecsumcipholife dhidrole of formula (22).
2,4-Dichlorothiazole can also be exhaustively brominated to provide 2,5-
20dibromo-4-chlorothiazole. Subsegclﬁ%g} bsromine-lithium exchange with
n-butyl lithium in THF at -90 C and quenceh with water provides

®c. Perkin Trans R'\Qrg’Bioorg.

2)|. 2-Bromgs4- chlgrothiazole can

Chem. (1972-1999), (2):245219 (1

be subjecte fo 1 NegishiCroSs-c g/p|N actiormwith ajheter lic zinc
reagent to dbtdin the thiazol-2-yltria?ole’or pyridine. 25 Stép
/3 g S 5
Br . Ci .
(12) NJ\R‘* (13) N’I\R“ (14) N*R“
;Steps
RU_R
EN’N\
7S
MeO
(15) e

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 formuia
(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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/' N wherein het = N3 N or Formation of a compound of formula (27)
can be carried out in accordance with reactions as depicted in Scheme 6.

wiYhaRRMesiate compound of formula (27) is one in which RI apg, R @&7s605

as defined for formula | and "het" is defined as depicted for Step 1 or
5Step 3, respectively. 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, su s potassium acetate with a palladium.catalyst
<L A AL Lt BB e R TR,
i &n-inert solvent such as N- meithylpyrrolidinone 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 treat&8eHiA lithium diisopropylamide at a
tempieratire of -70 to -80 C for about one hour and then treated 15with
N-iodg ugﬁinimide at about the same temperature in an inert solvent, such
asT \F.’t is followed byStep:3, wherein a triazokd or4-pyridyl thiazole
of formula{25) is formed usin Nergishi cross-coupling conditions similar
to those‘describedYer Scherfie 2, Step 1.5P3,  In §h me-6, Step 4, a
thiazolylpyrazolopyrimidine” oinformula (25) is brominatéd 20to give a
bromathiazole of formula (27)z¢ mipation is effegt {Jj\ng - 20
bram@ﬁ inimide in the preseric{ga all amount of acéficacid in an
iner&aok ~Asuch as acetonitrile. ompound of fé)sr)mulab@?),
wherein heks/2,5-dimethyl-pyrrol-1-yl, can be further elaborated to obtain
compounds of the inventign gs described in Scheme 4, Steps

—

RA R RA_R® AN
Step 5 ~
o N’N\ Siep 4 e N’N\ NN N\
> = N Y 2 =
N N N
/8 3 /S
© N’A\NH o /ék o NAR"E
(19) 2 (20) Br 21)
8]
Step & Réo= -NReRvor N,
I~ ! ’

= N’N\ hat = N t
~ — =Noor
N
s !
(208} cF —¢ AL NN

NT Mhet 2 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), (202), or (21) is one in which R', R®, R* and
RPare as defined for formula T and R® is -NRR” or —-N-morpholiny! 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 S-bromothiazole of formula
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52, 3,4, and 5. It will be appreciated by the skilled artisan that

‘heterocycle thiazoles of formula (24) can be readily prepared by means
wknaneixdhe art. For example, thiazole-2- carboxylic acid amigegasubesrsses

cyclized to the triazole with 1,1-dimetboxy-N,N-dirnethylmethanarnine,
followed by N-rnethyl-hydrazine to obtain the triazolylthiazole, which can
10be subsequently brominated with N-bromosuccinimide. Literature
procedures afford 4- thiazol-2-yl- pyrldgxp which can be brominated to
prowde 4-(5-bromo-thiazol-2- y1) pyridi

éF)()r IS isc egg ritldlmethy o@/e} 1]3!11)1;1%%328'{% Ca\gl ezraecacga X}%thtnf(gxp)é(}
reaction B 2-amino-5brdmothiazole with hexane- ione. As use

hiereif *CTLChrefersagthinekepérchireivtiobifaphi; awi@wﬁéfé%%ni@m@ﬁf
periarmanceriguidchrormatoar %Wfoh@@%%f&@fﬂ@@qﬂlﬁwlgen solvent, such as

chromatography/mass spectrometry; S" refer? E S b
chiBnit fﬁ?ﬁﬁ‘é&ﬁ%ﬁé@tﬁ?ﬁ%ﬂ’ﬁ@ “ F@ BETLFERN ’hlg G e LsEh
tﬂm@]@f&ﬁhgmne}pdﬂﬁdihmfévs to atmospheric pressure chemical ionization;

'6" refefs &0, gf&ﬂ%&i@) ipndewnsfisld fomdeiametovisiianeicd it Frovide an

refers to tetrahydrofuran; "EtOAC" refers to ethyl acetate; "MeOH" refers to

neHaRmzoEol] *’%?éﬁ@r)s Eléfhaﬁﬁ“ﬁ’lw ipeferedgy ith bydroxylamme in

dimathwdfe mm@@raﬁw&baaso to Withoubfuttheriataparatigmaitlisfor about

be?l'e%e% a:I one. kil m%'“;osggégg;anﬂ Using the pr C?Pdcmgn%ec%%ﬁ%%@ are
ract ce presen |nven lon to Its ?u est extent. T (0] fowmg

zspdeqsanaﬁmg anth Sxarrsiitonibap b ided ¢ deseRpeHerimRarkidnin

~ further ggg%ﬂeg;ggyg?gg4n5@%%5%ﬂk@&rafe@ﬂdmgt9t}qdlmﬁmdm;armon

in any way whatsoever. The reagent nd st rtln materlals are gdlly

RRREES o oAy (POAURY S S RRERISA AT S HE BRSH PnaI;Vs ifin the
arbnfxamplesai 3k pioiid ewdpresbmdtiveteombownes Ehbrillusirate the

p‘[g&g{%q% ‘EQ%%BEE?SW'%& &) %Ugdrc%tes various biological assays that

Ocan be used for etermlnln%the iological propertles of the compounds
of the ifb&itiohs. riroawdiarels i (et (I BrommsiR fet aﬁ?ﬁ%emiewlom
apﬁm@rﬁtawafi@ﬁiﬁm& frarrifie protadores bescribedda dhensxampteR. of

Hs%ﬁg@ he?%%syf?qu“%oof e mgaelz%ﬂtqo%amkny@m'gm%mamwﬁ%dm

ver |on alts are named as the free base
Fﬂug(@ha cohjtigatd aeitl "Pepbeatish gf the amine at a temperature of about 70 to

23 peDimethyirdispyiazelellR @l Ryrimidiny(HOMME reacting amine and an excess of
triethylamine, or an inorganic base, such as cesium carbonate. Also contemplated in the
synthesis of aminothiazoles of formula (21) are various deprotection steps, such as
removal of a fert-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.

Tt 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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Add ethyl acetoacetate (128 g, 0.98 mot) dropwise to an acetic acid

solution (500 mL) of 5-methyl-211-pyrazol-3-ylamine (100 g, 0.95 mol),
wEeRIpgshstemperature at 25- 28 C. Heat the mixture at reflyx-ford@ihorssos

and then cool to room temperature. Add the reaction to tert-butyl methyl

ether (5 L) cooled to 5 C, keeping the temperature below 10 10C. Stir for 1

h at 5 C, and filter. Dry the resulting material in vacuo overnight to provide

a white solid (158 g, 96%). Preparatio

7-Chloro-2,5-dimethyltyrazolo[1,5-a]pyrimidine 15To a suspension of

dimethyl zolo[l imidin-7- 10.0 g, 61.3 mmo
(EHET 180 MY BT SRR ERTIRG (o 7 AL 98 et A s
h@&mhonw@kﬂuhﬂohdbs(mm@em Eplis2uennimoljrdiopwisioototthiswhitee amine
suspension. Reflyxfop3Hdhdes 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) 20and basify with 1.0
N NaOH. Separate the organic phassane®xtract the basic aqueous
phase with eth l acefate (2 x 100 mL). Combine the organic phases, dry
over anhydro gnesium sulfate, filter, and concen ate under reduced
pressure to ylehlgpmwn solid. Pur e material u flish
chromatograp with 80 gx\ane/ZO% (30%- T exane) to 0%
hexane/100% (30%,T F/hexan@) in a §tep gradient of 209 increments
to provide a light green solid (6.65 gn},'ig%) ES/MS m/Z’ ;L,82 3(M'

Alternate Procedure: Add 275 mylpyr‘a@n[l 543§pyr|m|d|n -7-one
(20g. 122 mmol) to 1,& dloxdhe/(%d“mu) 45tir t ixture at 22 C for 10

min and then add N,N- dlethylanlllne (20.8 mL, 128 mmol). Stir for an
addition&lm:miom afid dvepoadd gHosplials) oxybblonidel 30(14 itawkd pk26vith

MAGRLEVE! ci‘e%;&’é@ 1§§El¥$¥§e'§"xm{§p%¥c%%a% f%ﬁ%ﬂ&%ﬁ&?&ﬁ&?#@@nﬁ?

C over 35 min a d the reaction at this t%m erature for 1.5

cOoIek Reardisn ﬁ’ﬁiﬁﬁ%@%\/ﬁw toraudaiangiof paeiest it Priihate
di baS|c .(\1{)16 dorgr &b Ba 1r2ﬂ1mrﬂﬁf)n|ﬂuwca(®)r&%Mhboﬁ@elad)ﬁ@}ﬁhﬁcﬁhiazo
go he t‘%’%&Peﬁ?tgﬁh 6 olow éc%sds”c%”?giheta ddition, ?’atz% e{—{l‘ﬁf s
d then add yIt %yl ether( 0'mt glepg ate t yorganlc

|ay@|z%lﬁ didniradethd)adue @&@Myébmﬁfﬁcméﬁﬁjp FORIMASETEE (ZeRCPODORORPEr
Gembing the erorpisDAiaRshaiyepsediummsuateifes RBdm carbonate.
e¥?g gg%tj H;[Q ?eact;on is performed preferentially in an inert solvent, such as DMF, at
about 100 - 150°C for4 - 24 b
Tt 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
THEF at -90 °C and quench with water provides 2-bromo-4-chiorothiazole [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



5solvent. Purify by silica gel chromatography, eluting with hexanes/ethyl

acetate (2/1) to provide the title compound as a yellow solid (20.7 g, 88%).
w%%’dxﬁ)ﬁﬂf’i%(%(:l) 182 (MH-1)+. Preparation 3 107-( I POT/USICOTATRGNS

-PropyLbuty1)-2,5-dimethyLpyrazolo[1,5-c]pyrimidine Charge an oven

dried flask equipped with a reflux condenser, with anhydrous THF (40

mL), iodine (catalytic amount, magnesium ribbon (1.92 g, 78.9 mmol) and

4- bromoheptane (9.4 mL, 52 mmol). Heat the reaction to reflux in an oil

bath. The 15temperature of the reaction spikes as the Grignard reaction is

initiated. Stir the reaction an additional 4 h a; 90 C and cool to room,

temperature. Allow th&anggnesium me a 5 settle out (can also b

cengrifuged) and canulate the Grlgn ent under positiv,
pressure into a flask char elkyylth 7-c -dlmethyi@yfazo
[1,54 idine (A_Sﬂ_g,lﬁjmmol) in anhyd us toluene (20 mL)

eactionwngerean inert 20atmosphiere overnight. Cool tie
reactiog,to iroori;q@mpe@ure and;quenchywith watér. Dilute with et@y L
acetate (150 alk)yth d water(200 mL) and saturated ammonium
chloride (50 mL). Separate and extract the aquéous phase with
dichloromethane (75 mL). Combine the organic pkases, dry oyer/ ¥z
anhydrous magnesium sulfate, filter, and concentrateinprier ced k!
pressure. Purify the resulting residue using flash 25chromatography,
iRgwith 80% hexane/20% (20% ethyl aGetate/hexane) to 0%

hexan 00%0 (20% ethylsaeetate/hexane) in g=step gradient of 20%

incre en S tbgive yettowcrystals(3.08 g, oL??MS iniz 246.3

(M+ )+NAIt rnate Procedure: 23 Heat a mixt esof magnesium
turningg,(3 144 mrnol) and a catalytic amggin /o;@dlne (200 mg) in
THE (100 anP to 65 C urider a nitrogen atmosphe% Add a few drops of
neat 4-romaheniane apdigak ia,muixidre Uatidbg-ieastion slasigatbenn
add a solution of 4-bromoheptane (17.6 mL, 94.9 mrn F? in THﬁI?FéZ #
B Fe BRE RN PG BIER'S $EFRBHUA i PR hor o,
agditioRakhoar andthiefired dbithierakctionitth? € d&Xoddhedspepatda Step 1 or

s Gg% rd Jeagent to a solution of
C or*o%% me){hyl -pyrazolo[1,5-c]pyrimidine (10.2 g; 53.3 mmol) in THE

(60 mLﬂ%é@l’éﬁl?&cﬁ@%éé]re%?lﬁﬂ)‘@g“eﬁlaﬁ?\‘@s@héi‘émﬁlad)fﬁ@Wiﬁg dilim

V%B&WSQJHé@ﬂ&i@ﬁ'@ﬂﬂﬂd@ﬁyﬁﬁcﬁ@mtﬁﬂwhlw mapmgsjhetmmﬁawﬁme of
Iow 1 T en stir.the mixture Eonapelo additi o]rﬁl n at5 C, Add

Il
4 ﬁ?.%*a drel SCTORAISA T Sitnmedtn the predgice O Can ?es’t}s%{f pfgpice

byl aubdssmah 2910180 mm@éﬁam@ﬂ@@?@ﬁﬁ%la}l@b Bl pesete
10 a&ﬂﬁ%‘fﬁi@yﬁf z\éﬂ}my%@ﬁﬁ%ﬁoé%ﬂﬁr?é k). ierehine: therorganic layers

over sodium sulfate. Filter the mixture and evaporate the solvent.

F‘BFH’V{ PO PR &t ARy Ee G L LArbihatography using an
einem of hexahed/ethgtackttate{o/ly) thtopgyideithe: tiféoconiptund (8 g,

6%%%1%?{%%@0% %@61&1\5!1:1!7:1;{2?6 of formula (26). The thiazole is treated with lithium

dissopropylamide at a temperature of -70 to -80 °C for about one hour and then treated

15 with N-iodosuccinimide at about the same temperature in an inert solvent, such as THF.
This is followed by Step 3, wherein a triazoly! 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) 1s brominated

20 to give a bromothiazole of formula (27). The bromination is effected using N-
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Preparation 3a 7-(1-Propyl-butyl)-2,5-dimethyl-pyrazolo[1,5-c]pyrinudine
Alternate Route Step 1: 3-Acetyl-3-ox0-4-propyl-heptanoic acid ethyl ester

agnesium chloride (14.63 g, 153.70 mmol) to dichlosp@gthaneirssos
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-n- pro%lacetyl chloride (25.00 g, 153.70
mmoles) dropwise at 0 C under nitrogen to the white slurry. 25After the
addition is com Iete remove t (gcooll bath, warm to a (?L] bient

té’h?ﬁ@?ﬁfﬁ’r‘@n’é FEHieBEIAE Dasha SRR A RARETTA60 )

uenc ngttleté:)ctlon Wit
andiseparaieitfie. bottom layer. Dry the organic portion over magnesium
y g Y g

sulfate A'tsttp%ﬂgd%%ﬁﬂt@taﬁng%gﬁt%ym 10_giveR yellow i34 gpe

86%). Use the material directly in the next step without further_ purification.
B@Igt’@be@@@‘?@ﬁgﬁ@éf%ﬁ@@ﬁ“ﬁ%ﬁé the mﬁegj%ﬂlés described in Scheme 4, Stepq
32axetyind-ox0-4- propyl heptan0|c acid ethyl ester (32.4 g, 126.39

;T:)Tj?:s Iil a‘j‘?@g %p ! S I ?&Ht&gqh\ﬁleﬂgtct@:%!'e)thﬁgﬁgQ)? formula

w the reaction by GC/MS. Cool the
ré4btien i@mdaé;étmtmmﬁ %em@ﬁe w1 EoReEY Weistrthe eofiified-

OFIBRIC ROItiANSIth AV ater 1 R8imhand ineid 00 mh)etﬁzﬁpqentr@tﬁeﬂay
gjal%%%%?é:é%l t SOCL% Iﬁlin%%igrggétgﬁg %Qg)bqggt%g%igzglte} Hudze e, g}hICh can
%éthseqp;dnbyttybnz;&wﬂmethprymmﬁnl@é@p}rimmme proceiixes afford 4-

ﬂﬁt%vi 9%%&%@%(%% &,oﬁtn%@mmt%ﬁaaa ?;C%P&@Gtﬁhc@é Aj).and
cool in an icé bath. Add 5-amino-3- met—%ﬁ pyrazole 81.40 mmol)

p@meﬁwée%a%%ﬂééaﬂwémwwe} el CRITEF Eemmeht%wst bire
raﬁeti@zmW%IMS&Moaﬂhza&mdlmaoﬂﬁehéeglon isomer in

compareon AR auilenis samale, RiStollAf s sucass pesii A

Add Water mle_ a extract with h ep ane ish the heptane
itk rrfer(soantiguid shermargetiey IalEr ¥ve riig SO 1A ket apigtography/mass
CQRESHHAIS; U@@%&‘Sa%'fém @@W@t@&ﬁ'&@@a@ﬂy@ﬁ@ etk NMRToF

(CDC13):6.39 (s, );.2.55 (s, 3H): 2.45.(s, .
SRt T S G R
compownd” E’Seﬁmttadaly;asmbeentlbmcﬂuwﬁlfe}b@fammtzarusihtdsféiathef‘THF” refers
PIOSEIIIS.  HiSE, Z-PIGTMORERIRNS SR RIRRAIE RE-6HONaLd 18398 nol; “EtOm

refers to ethanol; “DMF™ refers to dimethyiformamide.

EXAMPLES

Without further elaboration, it is believed that one skilled in the art can, using the
preceding description, practice the present invention to its fuliest 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 cxamples. The names of the compounds of the present



Prep. No. Chemical name Physical data 4
7-(1-Ethyl-propy1)-2,5-dlethyl-pyrazolo[1,5- a]pyrimidine ES/MS m/z 218.1

wiMsoob)aasfeeparation 5 PCT/US2007/078605
7-(1-Propyl-buty1)-3-iodo-2,5-dimethyl-pyrazolo[1,5-a] pyrinndine
20Dissolve 7-(1-propyl-butyl)-2,5-dimethyl-pyrazolo[1,5-a]pyrimidine (3.08
g, 12.5 nunol) in anhydrous acetonitrile (25 mL) and add 6 portions (0.70 g
each) of N- iodosuccinimide (4.2 g, 18,7 nunol) at 10 minute intervals. Stir
over the weekend at room temperature. Strip off the acetonitrile and dilute

the oil with dichlorornethane (100, mL). Wash with saturated ammonium..
cHSTHE SBTOR (9 B0 T Ol 6 QoA 25T Se, iy gk T
apivgdtousmragnesiaipsidulfate, filter, and concentrate under reduced
pressure to yield a dark red oil. Purify the oil using flash chromatography,
eluting with 100% hexane/0% (20% ethy| acetate/hexane) to 0%
hexane/100% (20% ethyl acetate/F&&ALI I a step gradient of 50%

5 increments to give aAonatige-oi -{(50:8d0 ] .89p)rii@n-7-one
2008103624 3@%3&_‘3&%%‘9@7@78%%@%'@' NMR:{400. Mz CREIRNi6:4300
(s, 1H), 3.74-3.70 (in, 1H), 2.587(s, 3H), 2.46 (s, 314), 1.74-1.68 (m, 4H),
1mpggf ﬁﬂ@ﬂ}y}rﬂ?}{w@qu ’33‘,513@91%(2'[9 |g,)§)95 mol), keeping the temperature at 25-

28 °C. Heat the mixture at reflux for 10 h and then cool to room temperature. Add the
reaction to fert-butyl methyl ether (5 L) cooled to 5 °C, keeping the temperature below 10

10 °C. Stirfor 1 hat5 °C, and filter. Dry the resulting material in vacuo overnight to V
provide a white solid {158 g, 96%).

Preparation 2
7-Chloro-2,5-dimethyl-pyrazolo[1,5-a]pyrimidine

15 To a suspension of 2,5-dimethyl-4H-pyrazolo[1,5-a]pyrimidin-7-one (10.0 g, 61.3
mmol) in toluene (150 mL) add N, N-dimethylaniline (9.7 mL, 76.7 mmol). Add
phosphorus oxychloride (i 1.2 mL, 122.6 mmol) dropwise to this 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. Dissclve the oil in ethyl acetate (250 mL)

20 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 yield 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%

25 increments to provide a light green solid (6.65 g, 59%). ES/MS m/z (PCl) 182.3 (M+1)".
Alternate Procedure:

Add 2,5-dimethylpyrazolo[1,5-alpyrimidin-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

30 (11.7 mL, 126 mmol) over 15 min, Stir the mixture at 22 °C for 15 mun, then heat to 30-
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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Prepare the compound below essentially as described in Preparation 5.
Prep. No. Chemical name Physical data 6 7-(1 -Ethyl-propy1)-3-iodo-2,5- .

vAimgihykrysazolo[1,5-a] py rimid tne 1H NMR (400 MHz, CDE&Y3)i 8¢ 4dSs05

1H), 3.59 (in, 1H), 2.61 (s, 3H), 2.49 (s, 3H), 1.86-1.76 (m, 4H), 0.85 (t, J=
7.5 Hz, 6H). 5 Alternate procedure for Preparation 6: Add acetic acid (1
mL) and N-iodosuccinimide ( 6.7 g, 29.9 mmol) in one portion to a solution
of 7-(1-ethyl-propy1)-2,5-dimethyl- pyraz720Io[1 5-a]pyrimidine (6 g, 27.5
mrnol) in acetonitrile (60 mL). Stir the mixture at 22 C for 2 It Evaporate

the_m%ll\i/ent 10 ggé par gzsq}ug;&) 1|{gewate On%]VZ ar %methf}/[; ?u%l

e organic’ porti r'sodium sul

filtky déﬁﬁdcewaﬁm ﬁéﬁeiﬂ’zr@lmv@hf foaaﬁfﬁr@ht%@ ﬂtfé}abh’\p@d 56:¢0(25§, 196%0).

ESIMB.ink 34441V 1--Ricpakaiion odeds kimealhysian Lftlma;pé%er (2
|\/|IX n-butyl lithium (20.4 mL, 51,0 mmol, 2.5 M.in hexane).with die

S0 HETRRS AR AR K e RO S A 2 r Bﬁﬁnﬁl‘?&ﬁ”ﬁ%‘f“‘e the
aldxtharmmﬂﬁgt@n@mogefo:h?&ﬁt@gn@hﬂcbmmg\msk lessalketiohybithiaz 0le! ) o

‘;J%%l@e B %ﬂ‘é‘&&éd{}nﬁ'SJQ;%%E!%?L&?Q@&% LRerheagaitin isegmplete,

the reaction mixkture at -78 C for 30 mm, 20followed by addition of
cHirdtrimethylsilane (5.4 g, 50 .0 mmol). Stir at -78 C for an

Preparation 3

7-{1-Propyl-butyl)-2,5-dimethyl-pyrazolo{1,5-¢Jpyrimidine

=N

A\
~ Sl

N

Charge an oven dried flask equipped with a reflux condenser, with anhydrous
THEF (40 mL), iodine (catalytic amount), magnesium ribbon (1.92 g, 78.9 mmol) and 4-
bromoheptane (9.4 mL, 52 mmol). Heat the reaction to reflux in an oil bath, The
temperature of the reaction spikes as the Grignard reaction is initiated. Stir the reaction
an additional 4 h at 90 °C and cool to room temperature. Allow the magnesium metal to
settle out (can also be centrifuged) and canulate off the Grignard reagent under 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 tempefature and quench with water.
Dilute with ethyl acetate (150 mL), then add water (100 mL) and saturated ammonium
chioride (50 mL). Separate and extract the aqueous phase with dichloromethane (75 mL).
Combine the organic phases, dry over anhydrous magnesium sulfate, filter, and -
concenirate under reduced pressure. Purify the resulting residue using flash
chromatography, eluting with 80% hexane/20% (20% ecthyl acetate/hexane) to 0%
hexane/100% (20% cthyl aéetate/hexane) in a step gradient of 20% increments to give
yellow crystals (3.08 g, 48%). ES/MS m/z 246.3 (M+1Y,

Alternate Procedure:



Wil

hour and then warm to room temperature. Quench the reaction by adding
saturated sodium bicarbonate. Extract the aqueous layer with diethyl

the combined organic portions with brine and dry@y@gzemm%%
sodlum sulfate. Filter and concentrate under reduced pressure to give a
residue. Purify by distillation to give 8.33 g (52-56 C/ 15 mm 25Hq) of title
compound. 11-1INMR (400 MHz, CDC13) 8.13 (d, 1H, J---2.6 Hz), 7.54 (d,
1H, J= 2.6 Hz), 0.43 (s, 9H). 26 Preparation 8 5-Bromo-4-methylth azole
Add bromine (9.27 mE, 182 mmol) to a’solution of 4- methylthiazole (15.0

g, 152 mmol) in acetic acid (30 mL) at 0 Slo war rea
tore Mo A AEPE RN T gh Lo Tt e e amonn

. dmﬁhkmfrmm(eﬂ@amg)mmﬁfﬁfé@l@@mtb)]td\diw&@hﬁarmnmmn Birycirdargaiid @ few
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'%%598%%99'M%Eﬁésmfﬁh%fhéﬂa@%gﬂnﬁ@mm HRAEs YAGULRs PHiify.the

crudae pro ductb ySI Ica ge column chromato r%%ﬁ)y ehtetln with

AT RS FaERRARA ) th Bt AR O AL O S 450

MMME&%@OMHE CHEGE13)i. 88168 (B M) eAB: (& 3H)iid:0Pheparatidn:d
eZCarb xylic a ester gqoumo o

ZCt?gri%%}efél ﬁ’hlazéle (1@%3%% ?f%? 0 ?%%tig%l%éliﬁi)?ﬁ Int1 %ICMO ?

sél@tﬁbﬁ%ﬁ}éﬂmﬁéhl@{ﬁoﬁoﬂﬂﬁt@(%% e %1@33rﬂ7(§}})§hi¥df MQP@@@%@ to 0

overAa-PiRiRiENeIeRRURN Alid2CHaERMuAdd dhe ﬁﬂlﬂiﬂﬁﬂfﬁ\(ﬁhnula over
%%eous sodium 15carbonate 25% (w iﬁ \gét)) and stir for 30

oug e {H%RSFB% gl%ggg}pgﬁal}% SRV wn Sir e T OFan

e aqueous a er with
mettiyienb3ohtonides(Zx AddCbmbinethe W@anw@y@nsnmev@ﬁ@né@e

the selvenkip {%%ﬂﬁmgﬁr%wmﬁ%g s%ga/%@é/miﬁyza}é%nd

20Preparation” 10 Thiazole-2-carboxylic acid amide
tisuIel aappRiyRea i ety 4etii 50 1, Be- n‘r“&ﬁ%ﬂé Shpgigyens
mﬁmamek&aﬁzmmiamd Bt &g lﬂﬁ@ﬂﬁeam@qibmmd’tyd roxichet.(Podiniky ande

heaﬁ}nﬁ dgg crae %lf"lxhgegrg;algﬁ-r uqm {g g?%a o%gx%x\{gtp&% éggte (5/1)

ano er Vacuum tlr ixture min at room

teprperidetbedilly fittaperaddslia SBy- tﬁ@@@é@é’dz%ﬁﬂ{ﬁ%er vacuum to
afford the title compound (98 g, 86%hrk&/ME m/z 129 (M+1)4.

7-(1-Propyl-buty1}-2,5-dimethyl-pyrazolo[1,5-¢Jpyrimidine

Alternate Route
Step 1: 3-Acetyl-3-oxo-4-propyl-heptanoic acid ethyl ester

Add magnesium chioride (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-n-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 NHC {406 mL) and separate the botiom
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-acétyl-3-oxo-4-propyl-heptanoic acid ethy! 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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Preparation 11 1-Methyl-5-thiazol-2-y1-1H-[1,2,4]triazole 30Cool
1, 1 -dimethoxy-N,N-dimethyl-methanamine (240 mL) to 10 C and add

sl I/g gzcarboxylic acid amide (60 g, 421 nunol) in three qu&?ﬁ%z&f-‘ﬂmsma

the mlxture at 27 10C for 30 mm. Then heat the mixture graduall

reflux in 45 mm. Distill off the methanol formed and then heat the reaction
to 100 C for 1.5 h. Cool the mixture to 60 C and remove the excess
1,1-dimethoxy-N,N-dimethyl-methana Ane by vacuum distillation. Cool the
residue to 22 C and add hexanes (200'mL). Triturate the mixture 5for 15
min, filter, and dry the solid to constant Welg:r before using in the n (?t

Stap AT SBRY 126 FEEsHoRTEVE (08 ) 1B AdKtESERY ’Fﬁﬁité{ﬁg 6B
thé migtune.to BQC HiRddATaedethyylHrydnazines(@7valy; 509 mimet)darsuchoo
2RLE 8510650 g IomAGAlEe Rolveln G ANAR s diurBIn A0S 0,

0 min and then heat gradually to 90 C. Stir at 90C for 30 min and then
cobPIPD21E MREHRAE thaa gt c5Bid by 10vacuum distillation. Add the
resighre over w@@nmﬂ)axjmﬁﬂa]@mpy&@yo@dmmgﬁﬁﬁmmueous sodium
hydroxi solutlon E)%!]%C} %hg %%Lé??uséf rn)lll\éj}% N eth Lt baL(l:E %f ;
600 mL). %OI’RBI% die organlcci S &n evaporat e so ven unty the
resaltimgrasides. bjdsi Ika@méhmthah@gﬁaphﬂ%hﬁg tdrf8lmarst pfortionwise

hexanesfisanrepanahédfdidaprovigde thetilesampewnd(49:g.dOXIE after 3
ES/MS rrliz 167 (M1)+. 15 Preparation 12

S e e v e W‘?Lnrﬁtgﬂ’ﬁ}l 13 DS P RO E Y oI iparlsy Distill off
migtioyb &4 hiaziokdid/ 1ALH {4, 81 iaoke(6:65:g,30 dapmmoljsandL). Wash the

mﬂéh 59%"58%%‘{%@%{“b’ryafﬁéio%g{feméy&%ﬂm&(%& i %M}ﬁ!&m

ree 20portions over 1 h; Stir the mixture at 22 C for 18 h and then ad
(FWAISAEBED L)Y ERIBYISDEE sSEN A atd NV BIGEYs |§>ﬁe9r(éﬂa{é>&r3a‘c@
withy:methy oty ethera@): 2.45 (s, 3H); 1.71 {q, 4H); 1.23 (m, 4H); 0.85 (t, 6H).

Prepare the following compound essentially as described in Preparation 3, using

either procedure. Use 3-bromopentane to prepare the Grignard reagent.

FPrep. No. Chemical name Physical data
7-(1-EthyipropyD-2,5-dimethyl-pyrazolo[1,5- ES/MS m/z
4 aJpyrimidine 218.1 (M+1)"

Preparation 5
7~( 1-Propyi-butyl)-3-iodo-2,5-dimethyl-pyrazolof1,5-a] pyrimidine

Dissotve 7-{ L-propyl-butyl)-2,5-dimethyi-pyrazolo[1,5-a]pyrimidine (3.08 g, 12.5
nunoel) in anhydrous acetonitrife (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 ammenium chioride 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, ehuting with
100% hexane/0% (20% cthyl acetate/hexane) to 0% hexane/100% (20% ethyl

acetate/hexane) in a step gradient of 50% increments to give an orange 01} (10.97 g, 87%).
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200 mL). Combine the organic layers and wash with 7% aqueous sodium
hydrogen carbonate (100 mL) and then dry over sodium sulfate. Filter and
the solvent to afford the title compound (9.5 g, 93%-=aM> 078605

iy -
m/z (79Br/81Br) 245/247 (M+1)7. 25 Preparation 13

2,5-Dimethy1-342-(2-methyl-2H-[1,2,41triazol-3-y1)-thiazol-5-y1]-7-(1-pro
pyl-butyl)- pyrazolo[1,5-a]pyrimidine Combine
5-(5-bromo-thiazol-2-y1)-1-methyl-1H-£35,2,4]triazo|e (6.5 g, 23.8 mmol)
30and 2,5-dimethy1-7-(1-propyl-butyp-pyrazolo[1,5-a]pyrimidine (6 g, 24.5

my in N- methylpyrrolidi ( stir tg,complete, solution
o R T e A DU o G 37 b
mhigh! &idpotEssiui®-heétate4IN B8, (179 28 Hmidl).and heat the mixture
to 100 C under a nitrogen atmosphere. Degas the hot mixture by three
cycles of vacuum/nitrogen purge. Then add palladium acetate (216 mg,
0.94 mrREW 4R ERS AR RTOB RPN -IREL MR 87 B 712
mmMatefieat. the mixtureC4 diadal 28:62 under nitrogen. Chioydiae! ihixiure to

22 E-and-addito-water{(#56-5mt)- Extract the cf‘mﬁ&m' e }\"/I’HQ OOy
methyl-t-butyllether(3 x 200 rfé;lg)fi CCBI:IEngne the rganic 19%5'%%}3,1 &r@), )
evaporate. Pyrify the esidue y |?trat|on through & siliegrgel pad eling
with hexanes/efhytdzEtate7iel).-‘Compimedhe preductcantaiming dsactipns
and evaporatg the solvent to afford the title compeund (i g, 72%). ES/IMS
rniz 410 (M+1) 10Preparation 14
2,5-Dirnethy1-7-(1-propyl-butyl)-3-thiazol-5-yl-pyrazolo[1,5-U] pyriniidine
C‘glat%%age %?}Ceer? s‘ r?gtra‘{ggﬁ?%éﬁ)%téﬁmethylsiIanylthiazole (1.765 g, 11.24
mmol) dissaivesit avidithyelrotsi THPd@omade 6w paihiarpne portion
aAtOSPRESE 307-( B ShyRiowy R0 d arRuivhlithiari62: 3 Mihexaaa sution.s
45mL,1124 mmolégnd stir 30.inun_ 15at -7%Q Ad%aan drous z‘i%c
oHIBHd (2516 B8 Rirhof) i SR SiEuHt nd £ 50 mismsfarehe SABW
thededetibatoiisetoinoemtéfiparaturep sty Bobmin ctrd( 071 -Separate the
PPN ng&%ﬂaﬁé-wga%r%ﬁmﬁk%&vmﬁql%[aéaag&w{ygga@,&a-f@@ﬁ@rq the
5.18 mmol) and dlchlor%zl,1'-b|s(d|pheny1phosphlno) ferrocene] palladium
(v aicrimsonthdite 1022 F3 5515 Aot Reflux overnight in an oil bath
(90 C) under an inert atmosphere. Cool 20the reaction to room

temperature, quench with saturatlggle ggr(%itlil‘l}fpl picarbonate, and dilute

2-Trimethylsilanyl-thiazole

Mix n-butyl lithium {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 diethy! 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, CDCL) 8.13 (d, 1H, J=2.6 Hz), 7.54 (d, 1H,
J=2.6Hz), 0.43 (s, 9H).
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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. Purif

2P OHIAY residue using flash chromatography, eluting with 0B84 07/078603

hexane/0/0 (30% THF/hexane) to 0% hexane/100% 25(30% THF/hexane)
in a step gradient of 10% increments to give a white solid (0.720 g, 42%).
ES/MS miz 329.0 (M-1-1)'. Prepare the compound below essentially as
described in Preparation 4. WO 2008A936579PCT/US2007/078605 29
Prep. No. Chemical name Physical data 1E1 NMR (400 MHz, CDC13): d
7-(1-Ethyl-propy0-2,5-dimethy1-3E8mBErnd), 8.75 (5, IF), 8.28 (s, 15
thiazol-5-yl-pyrazolo[1,5- 11l Guthla(snelitinhd£2:3.55 (m, 114). 2.65 (s,
3H), 2.61(% SI;II?., . :

Add brondine (9.27 mL, 182 mmotl} to a solution of 4-methylthiazole (15.0 g, 152
mmol) in acetic acid (30 mL) at 0 °C. Slowly warm the reaction mixture to room
temperature and stir overnight, Dilute with dichloromethane and wash with 1 N NaOH
and brine. Dry the organic layer over sodium sulfate, filter, and concentrate under
vacuum. Purify the crude product by silica gel column chromatography, elueting with

hexanes/ethyl acetate (5/1) to obtain the title compound (9.94 ¢, 37%,). 'H NMR {400
MHz, CDCI3): 6 8.69 (3, 1H), 2.43 (s, 3H).

Preparation 9
Thiazole-2-carboxylic acid ethyl ester

To a mixture of 2-trimethylsilylthiazole (135 g, 858.1 mmol) in toluene (1350
mL) add a solution of ethyl chloroformate (98.4 mL, 1.03 meol) in toluene (1350 mL} over
15 min. Stir the reaction at 22 °C for 2 h. Add the solution over aqueocus sodium
carbonate 25% (wt/wt) (5 L) and stir 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+1Y".

Preparation 10
Thiazole-2-carboxylic acid amide
Add thiazole-2-carboxylic acid ethyl ester (150 g, 0.9 mol) to a mixture of
methano! (75 mL) and 30% aqueous ammonium hydroxide (750 mi.) 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 1o afford the titie compound (98 g, 85%). ES/MS mv/z 129 (M+1)".

Preparation 11
[-Methyl-5-thiazol-2-yI-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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a]pyrimidine 1.89-1.75 (m, 4H), 0.85 (t, 6H"1 = 7.5 Hz), 0.85 (t, 6Tl. ] =
7.5 Hz). Alternate procedure for Preparation 15: Add n-butyl lithium (76.5
mL, 191 mmol, 2.5 M in hexanes) to a solution of 2- tfimethylsilylthiazole
o3G5 mol) in THF (450 mL) at -78 C under nitrogen, gﬁégﬁﬂ{gﬁgﬁas
temperature below -74 C during the addition. Stir the mixture at -78 C for
30 min and then add zinc chloride, dry powder, (39.9 g, 286 mmol) in one
portion and warm the mixture to 22 C over one hour. Add
7-(1-ethyl-propy1)-3-iodo-2,5-dimethylpyrazolo[1,5-a]pyrimidine, (30 g, 87
mmol) and 1,1'-bis(diphenylphosphino)ferrocene palladium(H) chloride
(6.8 §Cdomidalipadandaetiies mixturetiratudntier Riffogen tordiadihe
Cagliheombine 401 226 mndadd 405 aguecusammionilual thletider{4660
ml,), Separate the organic layer and h the ao S layer wit
R e s Sl AN s
sodiiirerfatectifber caidtdvapSratadtndd Senrent (PAfdrd Tikvgte the mixture
Co(f&p@'&ﬂh %@%4 eg)mcg&%ie E@fﬁ/@d&lﬂsﬁaﬁ@&eﬁ@hﬁéﬁfm ﬂﬁ;’xﬁfﬁpaéélkﬁamﬂ:@.
7-(1-Ethyl-pr -3-(2-iodq-thiazol-5-y1)-2,5-dimethyl-pyrazolo[1.5-alnyri
midine Ad&éﬁ%@%gﬁﬁ}@ﬁ%ﬁg%@ |bgtr§ﬁ%8faﬁ%%gr%? .%P%’chy”fa{rﬁ%%‘&%%
mlto62. ACm o] NoB:iy Trh Tk oo 27 mibet GP8 ofplg at such a rate as to keep the
g%@gﬁgagﬁzwﬁﬁv@lﬁimﬁ:[%al‘l(ﬁfg%aiﬁ%ﬁ@lﬁ%‘ﬁ@%@Y@ﬁ?@ﬂiiﬁé’a}?&ﬂﬂﬂé&ﬂ@ﬂdua}ly
. 4 mmol) i at - u a 20njtrogen _ .
iU R e R e T
theaminturiesitais.Cribl baeHour andwhenaad divsoiupiorr 6y adding 25%

N 'ﬁﬂg&ﬂé CGRim %Q)édg 'S,Qf*ﬁt[&m @Rl HE a(ilcl@glmlf))ek%@ﬂi REtRMARKAT IR
below -74 C. Warm the reaction gradually to 22C %gcé?t&en a.[gjd

)
ockicot o AOR SRR CHIGA AL (100 D) (S Pk P oRarielone
layesiandwsish thecagueoysdalyensuithmebtingl of bertylethepr(p28K(200t0
Ml GRRINE NG QARG AY X, I QNS sadiymsuliate, filter, and
evaporate the
Preparation 12
5-(5-Bromo-thiazol-2-y1)-1-methyl-1/-{1,2 4]triazole
To a mixture of methyl-5-thiazol-2-yl-1H-[1,2,4}riazole (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 (306 mL}
chilled 1o 0-5 °C. Separate the agueous layer and extract with methyl--butyl ether (2 x
200 mL). Combine the organic layers and wash with 7% aqueous sodmum 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-2/H-[ 1,2 4]triazol-3-y1)-thiazol-5-y1}-7-(1 -propyl-butyl}-
pyrazolo[1,5-alpyrimidine
Combine 5-(5-bromo-thiazol-2-yl)}-1-methyl-1H-{1,2,4 Jtriazole (6.5 g 23.8 mmol)
and 2,5-dimethyl-7-(1-propyl-butyl)-pyrazolo[!,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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eluting with hexanes/acetone (5/1) to afford the title compound (15 g,
60%). ES/MS m/z 427 (M4-1)-. Example 1
Y. Ofﬁ%ﬁﬁpﬁlﬁropyl)-z,5-dimethyl-3 -(4-methyl
-thiazol-5-y1)-pyrazolo[1,5-a]pyrimidine Add Rieke(r) zinc (10 g in 100
mL of THE, 13.2 mL, 18 48 mmol) to 5-bromo-4- methylthiazole (2.13 g,
18.48 mmol) and heat at reflux for 211. Cool the mixture to room
temperature and settle the zinc down @ﬁi centrifuge. Bubble nitrogen gas
through 7]:951- ethyl-propy0-3-iodo-2,5-dimethyl-pyrazolo[1,5-a]pyrimidine
(U LETs B HinBIHTarg 1 (v Rt (e MPY Bhd eay et
organezine hremide:soiution fatloveaehlpyrgdditien afd palladiom acetate (216 mg,

PCT/US2907/078603

[1,L;pis(diphenylphosphing)errocenel:di UmMOL) (106 Mg, e
0 R e e e TR e ek o

roBs taprbleratd e Cad cAHRsARurh CHIBH ESEutoTT 1ot Adadtidater (750
Mixtureraaeext aghavithidishiammethaneuBryibe Drgzrticipadiombpvelc
S SwraLe, TIIA AN IRMONEE. SOMEDLY RUSL AT A3 YUY AP
cru prgauctnﬁiy silica’gel columit ¢ romatog?ap y, elueting with
heskattey ety aceteg/ctetoiidin fHetite BEmiveUHEVE52Asd=ro9%) 21f
NMBo(A20 Mg 66 1370380 (SicLbthpb8 (5 114)4 3. 63/(s, it )18 ST+,
3H), 2.43 (s, 3H), 2.40 (s, 3H), 1.85 (m, 4H), 0.90 (t, 6H, J= 7.3H2).

ES/MS m/z 315 (M |. 20Preparation 17.
3-(2,4-dibromo-thiazol-5-y0-2,5-dimsegsigtiqn (it propyl-buty1)-pyrazolo[1,5-a
] pyf;;midi?:'ﬁDime?ﬁSph : rgpyl»buty])—?&—thia?OI—S—Iy]-pyrazollo[1,S-a] pyrimidine
2,5-dimethy1-7-(1-propyl-buty1)-3-thiazol-5-yl-pyrazolo[1,5-3] pyrimidine
(315 0. BBFHHNGIFH AL AL OB L ST Bl bRy
(AR oty A:0: hpriod )T Bife Wil tnS thidverhigit inedemanpinerto -75 °C.
AROSRNELE ANAL FRAER B3NP HSAGUQRSSOMPIGTE MSHMRHS and stir 30 min

Concentrate under reduced pressure, dilute the oil with dichloromethane
(150 ThET: atls WHSH It RRESIHS RS DI RdUrghfophaegar stir 30
ankiydrogs mag?lﬁaiwﬁe Ruliale ,téiﬁ@@,fﬁr&@@ﬁ}ﬁgam@;e, blﬂﬂdﬁfxﬁfllgiuﬂ&@dd 71
pressure. Puri' the resulting oi] usin S romatography, eluting wi

GO NBNEIOA (309 THERIGONE) 0% RETARTT DGR (A0, o
THiEMexahe) @ isbepyradsnt(Dletocts: Por 28igo 3D @dkonsisoe (s <.

of 30% THEhexane) to.givie yellow grystals-(3- dith £9%ek EMR L1 HE
(9Brs1Br) 486.7 (M-11)+. WO 2008/036579PCT/US2007/078605 31

PEDETEHIR RO RS HEIGVH LSRRI W e SeRBEu B E S SR A 17
withithelexeeptio(l foatdicligromeihanaisusedopsabyershlvaigt aexatiNGs mL).

C%r{g&g{l} ﬁl%rgr%anic phases, dry over anfiydrous magnesium sulfate, filter, and
concentrate under reduced pressure. Purify the resulting residue using flash
chromatography, eluting with 100% hexane/0% (30% THE/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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Physical data 3-(2,4-Dibromo-thiazol-5-y | )-74 1-ethyl-propyl )-
2,5-dimethyl-pyrazolo[1.5-a]pyrimidine MS (APO-) in/z (Thr81130 459.1 -
(M-1-1)- 3-(2-Brorno-4-methyl-thiazol-5-y | )-74 1-ethyl-

W398 dimethyl-pyrazolo[1,5-a]pyrimidine ES/MS rniz (5t} 38417854
1)' use 1.1 eq NBS and s fo days. 5Example 4
3-(4-Brorno-2-morpholin-4-yl-thiazol-5-y0-2,5-dimathy1-7-(1-propy)-butyl)-
pyrazolo[l .5-a] pyrimidine Charge an oven dried flask with
3-(2,4-dibromothiazol-5-y1)-2,5-dimethyl-741-

10propyl-butyl)- Dvrazolorl 5 a] pyrimidine (0.973 g..2.00 mmal),
anhydtetrs dioxane (2 L B#oline (0.872 g, 10. % fumol) ;and cesium
carbongge (1.95g. 6.0 n%m ux in an CI| bath (1 5 és un er an inert

atmospbhere \/nrnlnhf ("nnﬁv-m hao.-raaetion
U\Jr.lll\.ll A2l | LIy T ||

Dilyite with ethy hagggatgggg,%)mlm_g\utr %&%ﬁv@%ﬁ%ﬁ%@%
extract the aqueous with e f’ﬂeﬁ/ﬁ P;f tate (50 mL %; RN thesQrganc m
phases!3L5dry BaF TagHE sUlfate, filter, gndgqgmgem)atgemgan{)
reduced pressure:i®idnfy the resulting residuel gsingflashiH), 0.85 (1, 6H, J =
chromatography, eluting with 100% hexane/0% (&0%6.85 (t, 6T, ./ = 7.5 Hz).
dichloromethane/20% ethyl acetate/2% 7 N ammonia in methanol/38%

hexagpe),to Ig/ougﬁgég@5[;Q(g}}éoi,.ggliga{oiglchIoromethane/ZO% ethyl

acetate/2% /7 N ammonia in
Add n-buty! lithium (76.5 mL, 191 mmol, 2.5 M in hexanes) to a solution of 2-

trimethylsilylthiazole (30 g, 191 mmol) in THF (450 mL) at -78 °C under nitrogen,
keeping the temperature below -74 °C during the addition. Stir the mixture at -78 °C for
30 min and then add zinc chloride, dry powder, {39.9 g, 286 mumol) in one portion and
warm the mixture to 22 °C over one hour. Add 7-(1-ethyl-propyl)-3-iode-2,5-dimethyl-
pyrazolo[ 1,3-alpyrimidine, (30 g, 87 mmol) and 1,1’-bis(diphenylphosphino)ferrocene
paladium(IT) chioride (6.5 g, 8 mmol) and heat the mixture to refiux under nitrogen for 8
h. Cool the mixture to 22 °C and add 10% aqueous ammonium chloride (450 mL).
Separate the organic layer and wash the aqueous layer with methyl-z-buty! ether (2 x 100
mL). Combine the organic portions, dry over sodium sulfate, filter, and evaporate the

solvent to afford the title compound (20.4 g, 78%). ES/MS m/z 301 (M+1Y

Preparation 16
7-(1-Ethyl-propyl}-3-(2-iodo-thiazol-5-y1)-2,5-dimethyi-pyrazolo[ 1,5-ajpyrimidine
Add a freshly prepared selution 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-alpyrimidine, (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
mmel) 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-s-butyl ether (2

x 200 mL). Combine the organic layers, dry over sodium sulfate, filter, and evaporate the
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methanol/38% hexane) in a step gradient of 10% increments to yield an
off-white solid 20(0.878 g, 89%). ES/MS nEz (79Br) 491.7 (M1)*. 32
Preaoare the following examples essentially as described In
8 g}g@fﬁ?amine either 2.0 dimethylamine/THF or momholinie, a
using THF or dioxane as the solvent. Run reactions in a sealed vessel or
Schlenk tube. Ex. No. Chemical name Physical data 'r,
{4-Bromo-5-12,5-dimethy1-7-(1-propyl-butyl)- pyrazolo[1,5-a]
pyrimidin-3-ylkthiazol-2-y11- dimethylagr%ine ES/MS (79Br) 449.8 (M/r IT 6
3-(4-Bromo-2-morpholin-4-yl-thiazol-5-y )-7-(1- , .
etRyIBFo LY, BecitetH Iy s o pis? S STmRETSEAS (RBEIY Hi/z
(81B1n466:54M)s1) (6 18eBromotb-(brxftuethyl prapyd)-RBnbmet gz (M+1)".
pyrazolo[1,5-cdpyrimidin-3-ylkthiazol-2-yll- dimethyl-amine MS (APCI) m/
(Thr) 424.4 (M+1)- 8 5-17-(1-Ethyl-propy1)-2,5-dimethyl-pyrazolo[1,5-
c]pyrimidin-3-y11-4-methyl-thiazol-@pi"'?ﬁ‘iﬁ?rﬁethylamine

7-(1-Ethyl-propyl)-2, 5-dimethyi-3-(4-methyl-thiazol-5-yi)-pyrazolo[ 1.5-aipyrimidine

Add Rieke® zinc (10 g in 100 mL of THF, 13.2 mL, 18.48 mmol) to 5-bromo-4-

=

I !
%%0%/078685

methylthiazole (2.13 g, 18.48 mmol) and heat at reflux for 2 h. Cool the mixture to room
temperature and settle the zinc down by centrifuge. Bubble nitrogen gas through 7-(1-
ethyl-propyl}-3-iodo-2,5-dimethyl-pyrazofo[1,5-¢Jpyrimidine (900 mg, 2.62 mmol) in dry
tetrahydrofuran (10 mL) and add the organozinc bromide solution foltowed by addiiion of
i1,1-bis{diphenylphosphino)ferrocene]-dichloropailadiom(IT) (106 mg, 0.13 mmol). Stir
the reaction mixture under reflux overnight and cool to room temperature. Add
ammonium chloride solution to the reaction mixture and extract with dichloromethane.
Dry the organic portion over sodium sulfate, filter, and remove the solvent under vacuum.
Purify the crude product by silica gel column chromatography, elueting with hexane/ethyl
acetate (3/1) to obtain the title compound (652 mg, 79%). P NMR (400 MEiz, CDCls): &
8.80 (s, 1H), 6.48 (s, 171), 3.63 (m, 1H), 2.57 (s, 3H), 2.43 (5, 3H), 2.40 (s, 3H), 1.85 (m,
4H), 0.90 (1, 6H, J=7.3Hz). ES/MS m/z 315 (M+1)".

Preparation 17

3-(2,4-dibromo-thiazol-5-y1)-2,5-dirmethyl-7-(1-propyl-butyl)-pyrazolof1,5-¢] pyrimidine

Dissolve 2,5-dimethyi-7-( 1-propyl-butyi)-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 overmght wnder 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 vellow crystals (3.70 g, 79%).
ES/MS m/z (Br¥'Br) 486.7 (M+1)".
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ES/MS/z 358 (M*1)7 9 7-(1-Ethyl-propy1)-2,5-dimethyl-3-(4-methyl-2-
morpholin-4-yl-thiazol-5-y1)-pyrazolo[1,5- cdpyrimidine ES/MS nilz 400
5Use 6 ecL of cesium carbonate. Example 10 3 . .
WOL28t R -?(Z-methyl;2,4ltriazol-3-y1)-thiazol-5-y11-2,5-dilff§g{r[1’3§i(-}9%0ffgéﬂ°
-propy |- butyl)-pyrazolo[1,5-a]pyrimidine N NN N N.-1/ 33 Charge

an oven dried flask with 1-methyl-1,2,4-triazole (0.498, 6.00 mmol) and
anhydrous THE (20 mL) and chill under an inert atmosphere to -78 'C.
Slowly add n-butyl lithium (2.5 M hexatie solution, 2.4 mL, 60 mmol) and

stir 30 min. Add anhydrous zinc chloride (1.36 g, 10.0 mmol) in one aliquot
and stir Bomwintht ey bRl GHE SFRREEOM (5 kAR 1o 5B Ishperkitrde
stis 3 mmkhand adeo3rdA-dibiomathiazolaay1)-

Ex. MNa. Chemical name Physical data
3-(2,4-Dibromo-thiazol-5-y)-7-( 1-ethyl-propyl)- hiS (iPCI) iz
5 o ("BrBry459.1
- 2,5-dimethyl-pyrazolo{1,5-a]pyrimidine MY
3-(2-Bromo-4-methyl-thiazol-5-y1)-7-(1-ethyl- ES/MS m/z (7 Br)

L3

3 propyl)-2,5-dimethyl-pyrazolof 1,5-alpyrimidine 393 (M+1)'

"Use 1.1 eq NBS and stir for 3 days.

Example 4
3-(4-Bromo-2-morpholin-4-yi-thiazol-5-y1)-2,5-dimethyl-7-(1-propyl-butyl)-

pyrazolo[1,5-a] pyrimidine

Charge an oven dried fiask with 3-(2,4-dibromothiazol-5-y1)-2,5-dimethyl-7-(1-
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 fiash chromatography, eluting with 100% hexane/0% (40%
dichloromethane/20% ethyl acetate/2% 7 N ammonia in methanol/38% hexane) t0 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 g, 89%). ES/MS m/z ("Br) 491.7 (M+1)".
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' 3[4-Bromo-2-§26-%&%thy1-2H-ll,2,41tr|azol-3-y1)-th|azol-5-y1r¢g§,%;d|methyl

2,5-dimethyl-7-(1-propyl-butyl)-pyrazolo11,5-alpyrimidine (0.973 g, 2.00
mmol) and dichloro[1,1'-bis(diphenylphosphino) ferrocene] palladium (11)
dichloromethane (0.163 g, 0.200 mmol). Reflux the reaction overnightin
Vot HitEH (D0 C) under an inert atmosphere. Cool the reatc:t?cﬁirfgSI%?JW?78603
temperature, quench with water, and dilute with 10ethyl acetate (100 mL).
Separate and extract the aqueous portion with dichloromethane (50 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% (10%
acetonitrile/40% T1-IF/50% hexane) to 0% hexane/100% (10%
acetonitiilg/d% IR0 hexaneitamsisrgradiant of L0%yple 4, using 2s
. . . ; S o
e P
2,5 0imetRyl :8:di42 imetkale® Made Dod Sehiab By 1)-thiazol-5-y11-
7-(IrprpRyl-buty I)-pyrazolo[ I5aliyAiRidiae (6 9, 14.65 Mm@ éicat data

acetonitrile (60 mL) add N-bromosuccinimide (2.74-g;-154mmob-in-one

A\ d o ae \ i Kk !
portion and stirsRPRC b 10 RS EvapRE B Solvent and /ligsolyg th
residuedn a mixdameopf watey (boidnl-)-ahjdimathy/ivtibutyl ether (5100 mL).
Separate the gﬁggﬂlga@xl%r and extract the aqueous layer w A auditional
methyl-t-butyl ether (2 >< 50 ml ). Combhine.the grganic portions.and

evaporate the3sdnsaneyrmyhelisdotifirkieral by filtratidf bt

silica ge} pad,celytipgwiike Fexanes/eiyyl-angtate (3/1). Combine)tie.s
product containing fractions and 25evaporate the solvent. Add heptanes
(25 mL) and tﬁrlﬂ)r'%{rel% H\q o

D

he solid. Filter the solid and dry under vacuum ta

affofd the title [ddpnpoeid 15 15e8y Froeyy BES ANy 1791 3r/s B UBE/M 967
(M+1)-., | pyrazolo[ 1 5-a]pEXRMRIE 10aniazol-2-y1} - *'Br) 424 4

-74 | -propyl- U yii?rﬁlx?r%zolofl,5-c]pvrimidine, hydrochlg 4
Dissolve 344-bidﬁﬂ@e@i@imemy}%d[m,@}&]tmmﬂﬁﬁ1)-tl:(i)ggﬂ\l/fg- %3%85
dimethya-7-(1;prapylzeuiyl- Pwazolokl-Ricipyrimidine (750 mg, 1

mmpl) in acetone (5 mL) and add 1 M HC1 in diethyl ether (884 mL, 1.84
mmpl). Stir thAHfixture at room Stemperature for 3 h and concentrate in
vacua. Dissalve thietnegidpelim2dietimdtethehextdne = 1/1 (5 &%% DE? 00
crystallize the @{&E—@gﬁtﬁﬁgo@g%%m%f)@; ES/MS miz (a1 % g¢
(M+1)-; 'H-NMR(CDC13): 8.20 (s, IH), 6.82 ('s, 1H), 4.21 ( $VBHi), 3.64
(m, LH), 2.49 GBI 44 (s, 3H), 1.75 (m, 4H), 1.96(m, 4H), 0.81 (m,
6F)sd ORgepasathedallowing compound essentially as described in
Example 10. Ex. No.

Example 10
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-¢]pyrimidine
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Chemical name Physical data 11*1
7-1.1-Ethyl-propy1)-2,5-dimethy1-3-[4-methy1-2-(2- | methyl-2H-[ I.
,2,4]triazo 1-3 -y1)-thiazol-5-y 1]- pyrazolo[1,5-a]pyrimidine ES/MS m

‘§§@({Wﬁpﬁ9 Use 0.5 M zinc chloride in THE instead of anh&&%ﬁ?ﬁ?ﬂ@méﬂb

chloride. Heat at 80 C1 for days. Example 12

153-(4-Bromo-2-(2-methy1-21-1-11,2,41triazol-3-y1)-thiazol-5-}4)-7-(1-eth
yl-propy1)-2,5- dimethyl-pyrazolo[1,5-c]pyrimidine 35 Under nitrogen
atmosphere, add n-butyl lithium (2.5 M'in hexane, 0.6 mL, 1.5 mmol) to a
solution of 1-methyl-1,2,4-triazole (124.5 fig, 1.5 mmol) in THF (3 mL) at -
78 C an@'stigfer SoemiieAdaa ity dratidying chfSiads @bl ing 08 mmol) and

;nﬁilz%ﬁarf@dﬂ{ﬂ%@ﬂ{tﬂ‘ﬁxfp@hﬁm& VAR MptepIRemdternperatisre ant stir
or

5tmg%if%% Jf.a@ﬁmﬂpf B9 B et B BIoT SRy rintiaimgy drous
(228omigpOdb NBGGT), ltbﬂmweﬂ) oy detreikis{tapt ermyip hmsmﬁeﬂp&eﬂ‘[éd&ﬂw(ﬁ@
Wgﬁ 200P tmm%} and J&fl%[%\lﬁﬁ@égﬂh CORL0.FR9R tErmREIAIES MRS 1)-

yl acetate, and wash with saturated ammonia chloride. Dry the

oG AR bye SRy SURARL o NG Corhnd

Purifyishe icrusie snateriapiny flash ehremaiggiaphyy giitinglontinethane (0.163 g,

hed( %bezglggk}yli{eﬂux the reaction overnight in an oil bath (90 °C) under an inert
atmosphere. Cool the reaction to room temperature, quench with water, and dilute with
ethyl acetate {100 mL). Separate and extract the aqueous portion with dichloromethane
(50 mL). Combine the organic phases, dry over anhydrous magnesium sulfate, filter, and
concentrate under reduced pressure. Purify the resulting residue using flash
chromatography, ehuting with 100% bexane/0% (10% acetonitrile/40% THE/50% hexane)
to 0% hexane/100% ( 10% acetonitrile/40% THE/50% hexane) in a step gradient of 10%
increments to give a white solid (0.090 g, 9%). ES/MS m/z {Br) 487.7 (M+1)",
Alternate preparation:

To a sotution of 2,5-dimethyi-3-[2-(2-methyl-2H-{ 1,2 4itriazol-3-yl)-thiazol-5-y1]-
7-(1-propy}-butyl)-pyrazolof1,5-a]pyrimidine (6 g, 14.65 mmol} in acetonitriie (60 mL})
add N-bromosuccinimide (2.74 g, 15.4 mmol) in one portion and stir at 22 °C for 10 h.
Evaporate the solvent and dissolve the residue in a mixture of water {50 mL.) and
methvi---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 titie compound (5.5 g, 77%). ES/MS m/z (Br/M'Br)
488/490 (M+1).

Example ia
3-I4-Bromo-2-(2-methyl-2H-[ 1,2 4}triazol-3-yl)-thiazol-5-y1}-2, 5-dimethy]-7-(1-propyl-
butyl)- pyrazolo[1,5-ajpyrimidine, hydrochloride



10acetate (10:2.5) to give the title compound as a yellow foam (77 mg).

MS (APCI) m/z (79Br) 460.4 (M+ Alternate preparation from Example 21:
Add acetic acid (1 mL) and N-bromosuccinimide (4.1 g, 22 mmol) to a -
%glaq%ﬁ]:iﬁs?’g PCT/USZ807/078605
7-(1-ethyl-propyl)-2,5-dimethy1-3-[2-(2-methyl-24-11,2,4)triaz01-3-y1)-thia
z0I-5-ylk 15 pyrazolo[1,5-a]pyrimidine (8 g, 21 mmol) in acetonitrile (80
mL). Stir the mixture 2 li at 22 C. Then evaporate the solvent and add

water (50 mL) and methyl-i.-butyl ethe%d(loo mL) to the resulting residue.
Separate the organic portion, dry over sodium sulfate, filter, and evaporate
the solvent. Recrystallize the g reSidue from isopropyl alcohol to
afford the title compound (8.7 g, 99 I23.,,;§LS/MS (m/z): (779Br/81Br)

460/462 (M+1). 20 Example 12a S
3-(4-Bromo-2-(2-methy1-2H-[1;2,4&fria
opyl)-2,5- dimethyl-pyrazolo[1,5-p]pyri e,p-/toluene sulfonic acid
Dissolve 3-(4-bromo-2-(2-methyl-2H-[1, jaxol-3-y1)-thiazol-5-y1)-7-(I
-ethyl- 25propy1)-2,5-dimethyl-pyrazolo[1,5-g]pytimidine (50 mg, 0.109
mmol) in acetone (3 mL). Add a 0.25 M aqueous solution of p-toluene
sulfonic Boiehi434]4-bkor 0G0 matiol)- 2Hd lelaporate e tisuing bdare to
dryngss,1Add fz;%lmt?&%d%@,ioaﬂﬁrﬁﬂﬁﬂﬂ@ issplution afdbe salidsne
Add methanol (I mL) to achieve %}d ?éésolﬂtip 4Con e ttr.a{he tQ%%QIUai‘P&m
by 518 BULRSHAGGA Ght CRSHhEErE ShdRved (E81Rts the RS by

5 30ittrationraf dhyeuhcdecvacuum at2s OiteoblsttinrebdutisdipHylof the title

compotngd,Peter @'Hﬁéaﬁa&}!@&@m{@ aiov:Qtihesaltdy ion shrematogsanby

using the following HPLC conditions: column: Phenomengx Phenospher
S 4 B L8OYH & 58 MBE OB THaSLL 505 Aetbniiib/0A 02
M¢sodibneptyasphatebuffer B pH™S hibAHow Pate = )S0ALImirdetection:
LTV at 205 nm; injection volume =5 pl.; run time = 3 rnM. Theoretical

amount calc: 27.2% tosylate; found: 28.4% tosylate (average of three
10 HPLC rl_l?d'gy_are the following compound essentially as’described in Example 10.

ol-3-y1h%hiazol-5-y1)-7-(1-ethyl-pr

Ex. Me. Chemical name Physical data
-(1- -propyl)-2,5-dimethyl-3-{4-methyl-2-(2-
7-(1-Ethyl-propyi)-2,5-dimethyl-3-{ yi-2-( ESMS 1z 396
11’ methyl-2H-{1,2,4]triazol-3-y1)-thiazol-5-yl}- M)

pyrazolo[1,5-aJpyrimidine

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

days.

Example £2
15 3-(4-Bromo-2-(2-methyl-2H-[1,2,4]triazol-3-y1)-thiazol-5-y1}-7-(1-ethyt-propyi)-2,5-

dimethyl-pyrazolo[1,5-apyrimidine



5 Example 13 f4-Chloro-5[2.5-dimethy1-7-(I-propyl-butyl)-pyrazolo[1,5-a]
Charge an oven dried flask with
14-bromo-5-12,5-dimethy1-7-(1-propyl-butyl)- 10pyrazolo[1,5-a
WIS I-thiazol-2-yl-dimethylamine (0.20, 0.44 mmol) gﬁbJHSZ{)OW 078603
anhydrous THF (3.0 mL) and chill under an inert atmosphere to -78C.
Slowly add n- butyl lithium (1.6 M. hexane solution, 0.42 mL, 0.67 mmol)
and stir 30 min. Add Nchlorosuccinimide (0.120 g, 0.889 mmol) in one
aliquot and stir 30 min at -78 C. Allow #e reaction to warm to room
temperature, and stir for 5 h, checking the progress using 15LC/MS. Dilute
with ethﬂ%emmegmw&he@va@&ﬂmm%ﬁmm@éfﬁ%rgmﬁ%l%rﬂérfa% (50
minandhaskediaat theaueousiwith dichloramethane! (30 Tiak )3 mL) at -

RS o A e S SRR N
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ate unhder reduced pressure. Purify the resulting residue
usitigifiaéh ShromatograptyresiutlagreiarEcoYseRan &/096i {250, 4-dibromo-

;O'{tg({%gz?ﬂ?)ﬁ@ Q%{p{hﬁe&%glgl,él,@C&kr’]g;ea@%gﬁg%é%gx@@%}?@dagnggaﬁgms
% Increments to give a whjte soli 0 MS i
(3BT A0S QA 3o G AR AL BlaaD 0 e

essentighly &sdesoribegripExamplulSvitingthecdpproptiarnsh with saturated
bromoihiazolepreparest ahove: foxdohemicalnamenkby sitalaatandat o
3 -(4-‘Chloro-2.-morpholln-4-y1,-th|azol-5-P/1)-2.5 ] - " ethol
dift Sty 7T Op TG AP, G5F £ 50T S T RIS R s eny
(152G h)e448 05Ny L i Stmumnbrd 74 Yelbtiyleproiy 1, SMS (APCI) m/z
-dtmgrtf%@w%glﬂ[;,5-a]pyrimidin-3-y|I-thiazol-2-y|Idimethyl-amine

Aliernate preparation from Example 21:

Add acetic acid (1 mL) and N-bromosuccinimide (4.1 g, 22 mmol) 10 a solution of
7-(1-ethyl-propyl)-2,5-dimethyl-3-[2-(2-methyl-2H-[1,2,4jtriazo}-3 -yl}-thiazol-5-y1}-
pyrazolo[ 1,5-apyrimidine (8 g, 21 mmol) in acetonitrile (80 ml.). Stir the mixture 2 h at
22 °C. Then evaporate the solvent and add water (50 mL) and methyl-#-butyl ether (100
mL) to the resulting residuc. Separate the orgapic portion, dry over sodium sulfate, filter,
and evaporate the solvent. Recrystallize the resulting residue from isopropyl alcohol to

afford the title compound (8.7 g, 90%). ES/MS (mvz): (" Br/*'Br) 460/462 (M+1)",

Example 122
3-(4-Bromo-2-(2-methyi-2H-{ 1,2, 4}triazol-3-yl)-thiazol-5-y1)-7-( 1 -ethyl-propyl}-2.5-
dimethyl—pyraiolo{l,S-a]pyrimidine, p-olueite sulfonic acid

Dissolve 3-(4-bromo-2-(2-methyl-2H-[1 ,2.4%riazol-3-y1)-thiazol-5-y1)-7-(1-ethyl-
propyl)-2,5-dimethyl-pyrazolo[1,5-aJpyrimidine (50 mg, 0.10% mmol) in acetone (3 mL).
Add 2 0.25 M agueous solution of p-toluene sulfonic acid (434.4 plL, 0.109 mmol) and
evaporate the resulting mixture to dryness. Add ethyl acetate (12 mL) 10 get partial
dissolution of the solids. Add methanol (1 mL) to achicve a clear solution. Concentrate
the solution by slow evaporation until crystals are observed. Isolate the crystals by

filtration and dry under vactuum 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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MS (APCI) miz (35C1) 378.0 (M+1)- 37 2,4-dichlorothiazole Coolto 5

C a mixture of thiazolidine-2,4-dione (50 g, 0.43 mol) in phosphorus

oxychloride (240 mL) and add pyridine (34 mL, 0.43 moll over 15 min
VRAOMESHIXture to 125 C for 4 h and then cool to 22 C. RerGyA th 1078605

excess phosphorus oxychloride by 5vacuum distillation and add the

residue to water (1 L) chilled to a temperature of 5 C. Extract the mixture

with methylene chloride (3 400 mL). Combine the organic portions and

evaporate the solvent to afford the titléompound (50 g, 76%). EI/MS m/z

: ("CI35C1PCI37C1/37C137C1) 153/155/157 (M-1 | 10Preparation 19
4-¥nieror@bitrophiio i hresotiaric S8t GORNRrRI b R oEERTo PYtFRZ RE (34

9,428, mel).n @%@%@%ﬂﬂ%‘&&%dyh)vagﬁvpg)&aﬁ%gea&@fb@aﬁa&(ﬁgﬁ i time
0.44'mol) and then morphollne 21.2m §)W se é)ver 30

i RN VKO PG A IR oo héjgeseof

miktew &2 :euaporate the filtrate. Triturate the reS|due with i-propyl

alcohol (60 mL) at 22 C for one hour. Filter the solids and dry under
vacuum to a constant weight to afford the title compound (34.5 g, 76%).
ES/MS rniz (35C1) 205 (M+ | )1'. EX&Rte 16

20B-@nGChigrgz 2-arphalind-yletlyicrod iy d)ydd |, 5-a] pyrimidin-3-y1}-thiazol-2-

-ethyl-propy1)-2,5-dimethyl- pyy;t&g{é@lg&p}{gmldme Under a
nitrogen atmosphere dissolve 3-(4-bromo-2-morpholin-4- I thiazol-5-y E:'Lé

7-0 ethﬂhpmpwvzfsdﬂﬁ%Q%Wﬁ%}ré&é{aﬁoé Sy ARG (18 Y O

mmaﬁdm)ﬂ: & 25EaBamL)-andehill-toyi 18nE thAtichindt90 |iRHimn(Ol landL .
anmé_{r%tsbsj ?gj?] i de%éérg cn ﬁmd Stl%%a}mn%zgxt 1§9éh%z% mi%étqumw}y add n-
butyl lithium (1.6 M hexane so unon 0.42 mi., 0.67 mmol} and stir 30 min. Add N-
chlorosuccinimide (0.120 g, 0.889 mmotl) in one aliquot and stir 30 min at -78 °C. Allow
the reaction to warm to room temperature, and stir for 5 h, checking the progress using
LC/MS. Dilute with ethyl acetate (100 mL), wash with saturated ammonium chleride (50
mL), and baclk-extract the agueous with dichtoromethane (50 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% (25% THF /hexane) to 0% hexane/100% (25% THF/hexane) v a step gradient
of 10% increments to give a white solid (0.087 g, 48%). ES/MS mvz (CI) 406.0 (M+1)".

Prepare the following examples essentially as described in Exarnple 13

using the appropriate bromothiazole prepared above.

Ex. Ne, Chemical name Physical data
~{4-Chicro-2- holin-4-yl-thiazol-5-y1)-2,5-
3 oro-2-morpholin-4-y | j) ES/MS 'z C°CH)
i -7-{1-propyl-butyl)- of1,5~ ,
14 dimethyl-7-(1-propyl-butyl}-pyrazolo[1,5-a] 448.0 (V1Y
pyrimidine
' 4-Chloro-5-17-( 1-ethyl-propyD)-2,5-dimethyi-
t4-Chioro-5-[7-{1-ethyl-propyl T Ms (APCD m/z (°Cl)
lo]1,5-a]pyrimidin-3-yl}-thiazol-2-yl}- .
15 | pyrazolo[1,5-a]pyri yl} yl} 378.0 (M1}
dimethyl-amine

Preparatien 18
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38 for another 30 mm, slowly warming to room temperature. After stirring
overnight, quench the reaction by adding a solution of saturated ammonia
chloride and extract with ethyl acetate. Wash the organic Ia)%r,lsr;#ga??g IPc0s

Wiy BErS8dium sulfate, filter, and concentrate to a residue

crude material by flash chromatography, eluting with
5hexanes:dichloromethane:ethyl acetate (5:5:2) to provide the title
compound (54 mg). MS (APO) m/z (35C1) 420.6 (M-F1) ; 11-1 NMR (400
MHz, CDC13): 6.44 (s, 1H), 3.79 (t, 487 J=4.8 Hz), 3.63-3.56 (m, 1H),
3.47 (t, 4E1"/=4.8 Hz), 2.55 (s, 3E), 2.45 (s, 3H), 1.88L75 (m, 4H), 0.87 (t,
6H, 1=7.5 Hz). Alternate Prepagrﬁt PR W@E)aratlon 6: 10Combine
O 0 Y A NG o fhorus

26.2 mmol) and crﬁloro morpholino-thiazole (7.5 6.7 mmol) in

dienethaifisrmiifiet) ©0 ﬁé@w@m@w&eaé@éﬁwﬁﬁ hﬁm@eﬁ{%‘&ae mixtre
cesium-carhongig d 1:8:9055 MTO|)R eappehiodices (AbEpmgyslosicmmaol)by

henylphasphi 5 9 I Il
S0, AT G AT 28 O T Do e et 045

Aadtwatéuc (9de:m mthm@?éxﬁa@fﬁwiﬂﬂ’{ethﬁpf’ Bty tHIG DO Fipy portions
CQ{B‘ Euas&% ﬁ{g@cﬁ!&{?%%@ﬂaﬁi&mﬁtﬁ\é%@wﬁ&:‘@m Wm(u /R;mry ?fxzs&hcha

romatogr e W ethyl acetate (4/1) to afford the
tuﬂe%’orﬁ%oﬁhac g ?{3 é@z&%" f‘étg}%% faiz (35C1) 420 (M-E-17. 20 Example
16a
3-(4-Chloro-2-morpholin-4-yl-thigzQlsa-¥don/r1-ethyl-propy1)-2,5-climethyl
- pyrazolo[1,5-c]pyrimicline, h%drochlon?e 25Dissolve

3-(4-chloro-2-morpholin- 4Ayﬂ R BIPRI T eatﬁif propy1)-2,5-
dimethytrpyraizalofl 52 atvyrineigiha d404ge. 9.33 zn@m)amta@@ﬂfr{é@@lrh egd

| atré\%g‘\élﬁgldcazbonate (60.9 g, 0.44 mol) and then morpholine (21.2 ml, 0.225 mol)

15

20

25

dropwise over 30 min. Reflux the mixture at 40 °C and then cool to 22 °C. Filter the
mixture and evaporate the filirate. Triturate the residue with /-propy! alcohol (60 mL) at
22 °C for one hour. Filter the solids and dry under vacuum to a constant weight to afford

the title compound (34.5 g, 76%). BS/MS m/z (°C1) 205 (M+1)",
Example 16

3-(4-Chloro-2-morpholin-4-yl-thiazol-5-y1)-7-(1-ethyl-propy1}-2,5 ~dimnethyl-
pyrazolo[1,5-¢}pyrimidine

= N’N\

O

Under a nitrogen atmosphere dissolve 3-(4-bromo-2-morpholin-4-yl-thiazol-5-yI)-
7-(1-ethyl-propyl}-2,5-dimethyl-pyrazolof 1,5-ajpyrimidine (116 mg, 0.25 mmol) in THF
(1.5 mL) and chillto -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-chiorosuccinimide (33.4 mg, 0.25 mmol) and stir
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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 HOTlfggllt. 7C/{97 160_
Wib2AGRRere In a refrigerator 30overnight. Add additional hydr%%en chidnde ™

(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 (35C1) 420 (Mi-1)--; IFINMR(CDC13): 9.18 (br, 39 1H), 6.86
(s, IH), 3.72 (m. 414), 3.49(m, 1H), 3.39 (in, 4F1), 2.48 (5, 31-1), 2.38(s,
31-), 1.79 (m, 4l-), 0.796H ). Example 17 53-(4-Bromo-2-butyl-th

Jo foBayaher 30 seith kT by ) 2E 16 Ty RRers ST L s P yFRs gHseent
Undsr.a itregenaimaspher goadehryhuipbihinmmm(2ib diinidexaner@:Qwith
ml, 0.5 rnmol) a olution.

0 I : ‘ .
O P DB LTS VP i i, v s s, e and
Ipyoirnidines (230esidye0 Buriin®p) drrde-rziesizhby Beslra o magernty nsiitne with
\%V%Qgésfmﬁ%;ﬁaﬁa@%%mgeé%def{m_mpdé ARGiGOMNUE: Sﬂﬁfriimgﬁotsl hoyr.
arm u toroon@tem ertrean r.10 u ﬂ-n) the t
yscthes ke iy R T el e
acstate4Bryhe GrdaisiCpHibA -6 &r Fodieh Stifale’ fited HarratS (5. 3H), 1.88-

copc;gngagﬁ)t%g‘?rgs@ggclﬁy@{y)the crude material by flash
chromatography, eluting with hexane:A/ethyl acetate (10/1.5) to give the

it B RAEOERE HS ABOPT S HREH 98 thg). ES/MS miz (81Br) 437.4
(M+1)'. RPrepsne Tk(é—megyé)(&mm&éﬁs@am?aﬂypa@@é@"dsﬁo@h?}iﬁmif_liﬂe= ¥ g

Example 17, Fx N9 GhemicabnameRhysicabdata Knon in
3-(4-Brorno-2-methoxymethyl-thiazol-5-y1)-7-

etﬁy}l%}@lilpg%@am%] Jﬂwﬁﬁ}bﬁ@s% ﬁ’vy‘rl L ifrooen. Add cestum carbonate
(17.8 g, 55 mmo}), copper iodide (250 mg, 1.31 mmol), triphenylphosphine (550 mg, 2.09
mmol) and palladium acetate (117 mg, 0.52 mmeol). Heat the mixture to 125°Cfor16h
and fhen cool to 22 °C. Add water (900 mL) and extract with methyl--butyl ether (3 x
200 mL). Combine the crganic portions and evaporate the solvent. Purify by silica gel
chromatography ehuting with hexanes/ethyl acetate (4/1) to afford the title cbmpound (6.4

g, 62%). ES/MS m/z (°Cl) 420 (M+1Y.

Example 162
3-(4-Chloro-2-morpholin-4-yl-thiazol-5-y1)-7-(1 -ethyl-propyl}-2,5-dimethyl-
pyrazolo[1,5-ajpyrimidine, hydrochloride
Dissolve 3-(4-chioro-2-morpholin-4-yl-thiazoi-5-y1)-7-(1-ethyl-propyl)-2,5-

dimethyl-pyrazolof 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 chioride (2 M in diethyl ether, 2.0 mL, 4.0 mmob)
and cool in a refrigerator. Filter the crystalline material and dry to obtain the title
compound (1.15 g, 75%). ES/MS m/z (PC) 420 (M+1)"; 'H NMR(CDCI3): 9.18 (br,
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MS (APC1) rn/z ( E Br) 424.6 (M+1) Example 19 207-( |
-Ethyl-propy1)-3-(2-methoxymethyl-thiazol-5-y1)-2,5-dimethyl-Pyrazolo[1,
5- a]pyrimidine Under a nitrogen atmosphere, add n-butyl lithi T
e Pé‘?@?lme, 1 0 mmol) to a solution of @m]g%@%%&%
7-(1-ethyl-propy1)-2,5-dimethy1-3-thiazol-5-yl-pyrazolo[1,5- a]pyrimidinc
(300 mg, 1.0 mmol) in THF (3 mL) at -78 C. Stir 30 min and add I- 25
iodomethyl methyl ether (205 mg, 1.2 mmol). Continue stirring for one

hour and then slowly warm up to roonrtemperature and stir overnight.
Quench the reaction by adding saturated ammonium chloride solution and
extrict Witk Sty atetate ihasiotie Bigamd gy erwith bind dry 6ber ™
sodiwnsulfate.Hlter, @nd concentrate under vacuum to a 40 residue.

Purify the crude material by flash chromatography, eluting with
hexanes/ethyl acetate (10/2) to give the title compound as a yellow foam
(184 mg). MS (APCI) trilz 345.3 (M##yeple 17 Example 20
3-(4-Chlarar2-metbaxymethylsthinzal o) pheihipthyldpropy Lp2iGet et -
pyrazo | o [1,5-a]pyrimidine Add n&?utxllnlgémgm (2.5 M in hexanes, 174

nth, 043 mmol) to a stirred solution of

7-(1-ethylndropyityesepatmeshosgraddryhmihbonsn (4§ 5 g1 difegm )2 mk. 05

-pyazelalhSs i alpyripidiner(hROmgoDs43 tauneth in kb (3, Mlirathyi8

C. Stir for 30 min and.ad chlorosuccinimi ,.0.653 .. Stir.
Sd’?ﬁ?ﬁ(’g%ﬁsiﬁﬁﬁwﬁir%%l? e%ie%ti‘ti{))'r‘éS s rg\?v%f%oq%%% %ﬁ%’jﬁﬁ:g‘%ﬁ%ﬁm
theddebgtibhutened hih tre. GVET nigiel) deneHotfe eI bipRd ditigm wp t©
satyrated.ammenikmchiaride Rlutions Ry tackuitheth yhasgtaieadry over
sodium sulfate, filter, and ci{)ncent@}t&lgg{)h residue. Pu

. . ( rify b Jlashr Lo over
CHISMSBGTABRY SHRY Wit BReX AR EDedNT5e e]t)aﬁ’e&l%l/% {oIgive the
title diompotand {Reme)d MBCARD Yo/ r(BBE 15 8iF0 tBe(dwpdg yrpierial by flash

E)@l%f?llﬁo%gaphy, eluting with hexanes/ethyl acetate (10/1.5) fo give the title compound as
741-Ethyl-pro %1)-2,§-d|mgthyl-§42- Z%memxli-ZH-[l,2,4]tr|azol-3-y1)-th|az
OB 85 20 T LAY i ERE MM |
3-(4-bromo-2-(2-methyl-2H-[1,2,4]triazol-3-y1)-thiazol-5-y1)-7-(1-ethyl-

Prepare the foliowing example essentially as described in Example 17.

Ex. No. Chemical name Physical data

3-{4-Bromo-2-methoxymethyl-thiazol-5-y1)-7-(1- | MS (APCI)
18 sthyl-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[ 13-
aJpyrimidine
Under a nitrogen aimosphere, add »-buty] Hithium (2.5 M in hexane, 0.4 mL, 1.0
mmol) to a solution of 7-(1-ethyl-propyi)-2,5-dimethyl-3-thiazol-5-yl-pyrazolof 1.5-
alpyrimidine (300 mg, 1.0 mmol) in THF (3 mL) at ~78 °C. Stir 30 min and add 1-
iodomethyl methyi 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 ethy! acetate. Wash the organic

layer with brine, dry over sodium sulfate, filter, and concenirate under vacuum 1o a



propyl)-2,5-dimethyl-pyrazolo[1,5-c]pyrimidine (175 mg, 0.38 mmol) and
copper(l) chloride (132 mg, 1.33 mmol) in DMF (5 mL) and heat to 120 C

V{}or 204 h.sg;sool to room temperature, dilute with ethyl acetate,P%nfqé?g%ﬁpmg 505
WRCBHES Bry the organic layer over 25sodium sulfate, filter, an

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 mJz 382.0 (M1)7. Alternate
Preparation: Add n-butyl lithium (2.5 M hexanes, 57.6 mL, 144 mmol) to

a solution of N- 30methyltriazole (11.95 g, 144 mmol) in THE (600 mIZ}_at
7t G5 SO RV SeBe P e PR DB
dusiegtthieoa dition: hhercaddzinechlordé;dfypoiltiendR 6Vl 192X Mmmal)

ingne, Pﬁg’gﬁn and warm the mixture to 22 C in 41 one hour. Add

7-(1-ethyl-propy1)-3-(2-iodo-thiazol-5-y1)-2,5-dimethyl-pyrazolo[1,5-

a]pyrimidine (12.5 g, 29 mmol) and tetrakis(triphenybphosphine palladium
5 catalyst (1.15 g, 0.01 mol) in one patiogiarid heat the mixture to reflux

under @FEQ-%%E‘OFE’-&%'&F} Qﬁ%&ﬁg;ﬂﬂ%ﬁ%%‘&%%&&%-%Q%Wéi H&ﬁQé?hEﬂl—)-

Separate the organic layer and extract the 5aqueous layer wit
methyl-t-buryl ether (2 t 2008¥iEFoBmpsiFETHESiganic portions, dry over
sodium sulfaieufilterand evaporatedhe, solveit. (Ririfydoy) passing Ouentan
sili | pad eluti ith hexanes/ethyl acetate (4 argl. itle
comaut ey colG b YRR e ats.
10 103epinaAieroL30 (Rendethynapl yTHE 43 thlal¢|-38 D4 Rrer-Shyai sucieddny -
I-Rioey ks BiAipethyinpyrazolaieb-adpyrmidingd theStimantixtasedoh slowly
7-(1-ethyl-propy1)-2,5-dimethy1-3:42-(2-methyl-21-1- . .
SR EY ARy oy asoratt alssrmin (i 5 &
medoty vt crosgetin AhidE 7 seiwign.GOB6 OOy Iiwiesichoriethyde
(Qg?l%b)fﬁia@ mm&m%dm %ﬂﬂyl%?ﬁ%%ﬁ@ﬁﬁﬁ%&ﬂm@@m?mﬂmgwiﬁa
vial. Concentrate to a residue: 1) as mat Utl t
15 PO R SRR DR A SRR ) MR

cOfihdUMd (16 mg). ES/MS rn/z (35CI) 416.0 (M+1)-.

Example 21
7-(1-Ethyl-propyD-2, 5-dimethy]-3-[2-(2-methyl-2H-[ 1,2 4 Jtriazol-3-yl)-thiazol-5-y1)-
20 pyrazolo[1,5-a}pyrimidine
Mix 3-(4-bromo-2-(2-methyl-2H-[ 1,2 4]triazol-3-yI)-thiazol-5-y1)-7-(1-ethyl-
propyl)-2,5-dimethyl-pyrazolof 1,5-a]pyrimidine (175 mg, 0.38 mmol} and copper(l)
chioride (132 mg, 1.33 mmol) in DMF (5 mL) and heat to 120 °C for 24 k. Cool to room
temperature, dilute with ethyl acetate, and wash with brine. Dry the organic layer over
25 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-buty] lithium (2.5 M in hexanes, 57.6 mL, 144 mmol) to a solution of N-
30 methyitriazole (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

chioride, dry powder, (26 g, 192 mmol) in one portion and warm the mixture to 22 °C in



10

15

20

30

Example 23
207-(1-Ethyl-propy1)-3-(4-methoxy-2-morpholin-4-yhthiazol-5-y1)-
2,5-dimethyl- pyrazolo[1,5-c]pyrimidine Stir a mixture of

V802089812 -morpholin-4-yl-thiazol-5-y1)-7-(1-ethyl-propy 1)t ¢ T/U52007/078605

2,5-dimethyl-pyrazolo[1,5-a]pyrimidine (162 mg, 0.35 mmol), sodium

methoxide (57 mg, 1.05 mmol) and copper(1) iodide (67 mg, 0.35 mmol)

in methanol (3 inL) in a sealed 25 4-mL vial for 15 h at 120 C. Cool to

room temperature, remove the solid bytfiltration, and concentrate the

filtrate under vacuum. Purify the residue by flash chromatography, eluting

witheHexandgirHE-¢ioi2yorRacy Sl tiethatd Harfome thatharel t give

PO 0 S i Kb
-Bromo-5-[7-(1-ethyl-propy))- 2,5-dimethyl-pyrazo -alpy3-y

o T B A R HBOen B S A) R Coot

lithiinrerglt 6 2 56 hebealdosit@.300 mib), GSomEimbi ieeaiTIArEsEldfsHe B

M) QL3 (24 dREoReasthiazalronvd) Y (2eethy ). Combine fhe organic portions, dry
propy1)-2,5-dimethyl-pyrazolo[1,5-a]pyri idineP Z%Obm%ég@r\perpaplg)ﬂ%% ol
78" SAKSTHP S0t Hirh AT 4 TRIE 16 .3 M) solttion’ dF R s e

-f6rmyl
mpsphblime (58 tngul:50hyimettSStin forbiel Houitittenstore the ré&otion

aty 20, QyefRighl. Yyarm the reaction to room temperature, dilute with
ether, and quench by adding 4 N HC1 (4 mL). Separate and extract the

organic phase with 4 N HO (2 x 4- a.‘}‘.pé?o?r%bine the agqueous portions,
trea Wit isiolis s0dingth PicHbohateito B 18 toagohhd Hheh! estkrderopith-2.5-

diethyl ether. Combine a&hﬁgglﬂ[gﬁg%ﬁyg%]wﬂgﬁldwgh brine, dry over

sodium sulfate, filter, and 10 concentrate to a residue, Purify the crude
material By AERRERRIALGRE NG PEfineigRPy!-3 -12-(2-methil-2H-
hexanesidichiosomigthsneiethyractipte (G5 Hnitingilae the fité TompoentiN-
(153 ma). M2 (aBCR Jy D Mo R EXRNPIEA Sk heBronitil
ro%%}‘g?%g}% %ﬁ%@gy%%e%%t .%%%)(I)-IS-yl)-7{0(1-éthylr:%fr)opy? -2,5-di‘r%1é{h3e/
|- Wé&b}@ﬁfg@@mwﬁﬁﬁﬁ@vengm in & vial. Concentrate to a résidue; Purify by

flash chromatography, eluting with hexanes and then with hexanes/cthy] acetate (10/1.5)

to give the title compound (16 mg). ES/MS m/z (¥CH 416.0 (M+1)",

Example 23
7-(1-Ethyl-propy!)-3-(4-methoxy-2-morpholin-4-yl-thiazol-5-y1)- 2,5-dimethyl-
pyrazolo[1,5-a]pyrimidine
Stir a mixture of 3-(4-bromo-2-morphoiin-4-yl-thiazol-5-y13-7-( 1-ethyl-propyl)-
2,5-dimethyl-pyrazolo[ 1,5-¢]pyrimidine (162 mg, 0.35 mmol), sodium methoxide (57
mg, 1.05 mmol) and copper(l) iodide (67 mg, 0.35 mmol) in methanol (3 mL) in & sealed
4-mL vial for 15 hat 120 °C. Cool to room temperature, remove the solid by filtration,
and concentrate the filtrate under vacuwm. Purify the residue by flash chromatography,
eluting with hexanes/THF (10/2). Recrystatlize the material from methanol to give the

title compound (20 mg). ES/MS m/z 416.0 (M+1)".

Preparation Z¢
4-Bromo-5-[7-( 1-ethyl-propyl)- 2,5-dimethyl-pyrazolo] 1.5-a|pyrimidin-3-yl]-thiazole-2-
carbaldehyde
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Combine 4-bromo-547-(1 -ethyl-propyl)- 2,5-dimethyl-pyrazolo[1,5-a]py
imidin- 203-yll-thiazole-2-carbaldehyde (150 mg, 0.368 mmol), morpholine

(35 mg, 0.405 mmol) and sodium triacetoxyborohydride (97 m%{%z%% j7scos
W98 0 ichioromethane (3 mL) and methanol (0.5 mL). Str OVerRight e

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 250rganic phase over sodiumulfate, filter, and concentrate under
vacuum. Purify the resulting material using flash chromatography, elutin i:?_th

with dichleksmatiiease: s sitoria PR tHEABY (L6 1) ToGRAcs,
Porfyhe mbduraiusingienrevense, phmm@iumﬂqﬂ{unngswﬂbm (1-ethyl-

/ trile (80/20).t / /
S R R s (R SR W
3@@%0@%&% @mwﬁm@xqufmwpmwi if’%%gdﬂﬁ&m%&/
razalefdoac AIRY Wﬂ%%&d@ﬁ&@ﬁmwaﬁn@ﬁ@merwmdm futyiblithivmm

(1.6 M in hexane, 0,31 rnL tas
t@ﬂeﬁtﬁ%rﬁl‘ mt‘hlaf()) 55197 -é]t%] prfg)dpnnl %éﬁc? 1(?‘I'trf‘%y gparate and
pyrazol dfd Beapywrirmdinsh(2 20HhRg 20>\51 mﬁiol§3ﬂiﬁl’fﬂPlEﬁ(%aﬁ¥E§“§t?°F8%S treat

Alte, stirringafon 39-Mipaadd anhydrous.zing shipride(364imgi duemmol)
and continye stirring for 30 min, W the reaction %50 roomg eratu e

ahd"Bhifot dhe HEtHC AdES- |o"aoB’yn e (163G s S

Bmmol). followe by
1 &hebisr{diphereylpivo spiifio)e mode mevipadidet lﬁi%f( HieRtyfgarby, eluting with

(%gmé@m&ﬁ%maqugﬁmg% gy 085 MMl kitdeskhedeasctiontomMs

reflux 10ovegp|§/t Cool to room temperature, dilute with ethyl acetate,
afORAASH i A8 B Brine. Dry the organic layer over sodium sulfate,

filter, and concentrate to a residue. Purify the crude material by flash
chromatography, eluting with dichloromethane:2 N ammonia in methanol
(10:0.75) to give a mixture. Purify the mixture using a reverse phase
column, eluting with wateracetonitrile = 80:20 to water: acetonitrile =
10:90, to 15give the title compoungxb®ingd®t ES/MS m/z (79Br) 456.0

(M+1), Rreparation 2 4-Triflyorametylrthinzeler 2y aming1)-2,5-dimethyl-
pyrazolo[1,5-q]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 ir 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 (V' Br) 480.0 (M+1)",

Example 25
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Add thiourea (4.0 g, 52.3 mmol) and 3-bromo-I ,1,1-trifluoropropan-2-one
(5.5 20niL, 10 g, 52.3 mmol) to ethanol (100 mL) and heat at 50C for 2 h.
Cool to room temperature and concentrate to dryness. Diss
WaSHE& P Water and adjust the pH to >12 with 2 M NaOH. (gle! %\e}?t 078605
diethyl ether (4x). Dry the combined organic extracts with sodium sulfate,
filter, and concentrate under vacuum. Purify the resulting material by silica
gel chromatography (CH2C12) to obtain the title compound (6.9 g 79%).
25 ES/MS miz 169 (M+1)-. Preparatioﬁ3 22
5-Bromo-4-trifluoromethyl-thiazol-2-ylamine, hydrobromidc

broihBizie b B8 4y B hindl) aio e taRH ee: b
solution 300f 4-trifluoromethyl- thlaz@}efﬁdysbamme (6.0 g, 35 7 mmol) in

diethy! fhet, (60 mid: tLr.ene ok aftardhs.Addiien camplate ando.s

then warm to roomtemperature. Collect "44 the solids by filtration and

wasto W ithediduipnethtfdd-gibtamoriaas cmp oot 8g - d6shP e Ms
MYZrk7 9B B1A RN RATHRAZ MY, PsepasationB (4 mL) at ~78 °C. After stirring
P I Y e D I Rl i 060 30

héXanc-2 one mrﬁo to a solution of 5-bromo-4-
trmmrmybmzm@mmm@mmwméwe@% ARy ridine

mﬁﬂmgld@%ﬁhb Kliloaleronm, leppaipieie eeprighicAdsphasphate 11

fef 50 resulti preC| it flr|td et
gﬂﬂ’% (k;rnfﬁ#\?(%@?ﬁﬁ‘ssoi!veﬁﬁ%t%r réa e e B gffﬁp Yan 8&8@1}“
scmdﬂmgBUIféQe Fileraisthesrosn e mfb@ﬁ%@@ﬂ% t&d mﬁhw% it and

C%{%Olm‘} 8.2 atag?@erlddemwﬁn(ﬂ'@@a{w ﬁlw@@@ ¢3)ceR Bt (Sa 20,27
6H). Examp Ie Dieh

R RF O B LR S D by L Seromethanci N

ammonia in methanol (10:0.75) to give a mixture. Purify the mixture using a reverse
phase column, eluting with water:acetonitrile = 80:20 1o water: aceioniirile = 10:90, 10

give the title compound (19 mg). ES/MS m/z ("'Br) 456.0 (M+1)".

Preparation 21
4-Trifluoromethyl-thiazole-2-yiamine
Add thiourea (4.0 g, 52.3 mmel) and 3-bromo-1,1,1-trifluoropropan-2-one (5.5
mL, 10 g, 52.3 mmol) to ethancl (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 diethy! ether (4x). Dry the combined organic
extracts with sodiam sulfate, filter, and concentrate under vecuum. Purify the resulting
materia) by silica gel chromatography {CHaCly) to obtain the title compound (6.9 g, 79%).
ES/MS myz 169 (M+1)".

Preparation Z2
5-Bromo-4-trifluoromethyl-thiazol-2-ylamine, hydrobromide
Add bromine (2.0 mL, 6.28 g, 39.3 mmo!l) dropwise to an ice-bath cooled solution
of d-trifluoromethyl-thiazole-2-ylamine (6.0 g, 35.7 mmot) in diethyl ether (60 mL). Stir

for one hour after the addition is compiete and then warr to room temperature. Collect



YWRAAFES8 mL, 145 mmol) dropwise. Stir for 45 nun and ther a
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15dimethyl-pyrazolo[1,5-a]pyrimidine Cool a solution of
5-bromo-2-(2,5-dimethyl-pyrrol-1-y1)-4-trilluoromethylthiazole (2.2 g, 6.6
mmol) in THF (25 mL) in a dry ice bath. Add t-butyl lithium (]i”g'f%{%gﬂg,%g%ﬁs
chloride (0.5 20M 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-propy1)-3-iodo-2,5-dimethyl-pyrazolo[1,5-alpyrimidine (1.5 g,

4.4 mmol) and bis(tri-t-butylphosphine%alIadium (0) (450 mg, 0.9 nunol).
Reflux for 24 h. Cool the reaction, pour the mixture into_diethyl ether, and
walsts olith dnr fos e sk it Bbb R WaBS e L GATRA Gner.
Drydhe somisings Spahic)partions(RBaver sodium sulfate, filter, and
concentrate to dryness under vacuum. Purify the resulting residue by

silica gel chromatography (75400% CH2C12 in hexanes) to give the title

45 compound (1.47 g, 72%). HRETERRIS®iH3 calcd for |
C23H26F3NSBA4rd 4462239 feund: 4624 9hickxample?zole

554741 é?_ }lelq:%irocpy %)&elz?’%; %:Q?HEK%:E g%al%b%% Xolution of 5-bromo-4-

midin-3-y IfluGro lazol-2-yflamine Add hydroxylamine (2
muif@gm@ht@pywéﬁ@mﬂ@h}@robromide {6.0 g, 27.4 mmol} in methanol (60 mL).
3@2‘16(%@%1{%& &’rﬁﬁﬁh!r(f@é'lnli@fk).'%HM}H@E%EB@BV&EMQ&SE@M%'@(tfﬂﬂétyh;}w
opyl)-2,5-dimethyl-pyrazolo[1,5-a]pyrimidine (1.1.g, 2.3.m inacefie. -
e A e S e S
temperatuee sRbun inlé ettt ethd eanseh s sty ZWMNEOM{R e dilg
th@&&g&&%\eﬁt@w&é@gp Dinihe: QraBaRaFRN . pyerosqdiom, subate dilter,
and concentrate to dryness under vacuum. Purify the resulting residue by
silica gel chromatography (40% ethyl acetate in hexanes) to give the title
compound (0.76 g, 87%). ES/MS BWz2:384 10+1)1 15 Preparation 24

3-(2-Bromosa-trifluoromethylsthinzalpoubinfr gl prepy L -sispaiy -

dimethyl-pyrazolo[1,5-ajpyrimidine

Cool a solution of 3-bromo-2-(2,5-dimethyl-pyrrol-1-yl)-4-triftuoromethyi-
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 adg zine chloride (0.5
M in THF, 14.6 mL, 7.3 mmo}) dropwise. Stir 5 min and remove the cooling bath. Stir
30 min and then add 7 1-ethyl-propyl}-3-iodo-2,5-dimethyl-pyrazoio[1,5-ajpyrimidine
.(_ 1.5 g, 4.4 mmol) and bis{tri--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



10

15

20

25

30

pyrazolo[l ,5-a]pyrimicline 20Heat a mixture of copper(1) bromide (540

mg, 2.4 =lob and t-butylnitrite (0.36 mL, 310 mg, 3.0 mmol) in acetonitrile
(20 nth) to 60C. Add 547-(Lethylspropyl)-2,5- dimethyl-pyrazolo[
VOS200B0HTRIN-3-y 1]-4-trifluoromethyl-thiazol-2-ylamine (755 gt &4 /478665
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. 25filter, and concentrate to dryness under vacuum. Purify
the resulting residue by silica gel chrorifatography in CH2C12 to give the
titte compound (0.77 g, 87%). ES/MS miz (9Br/8113r) 447, 449 (M+1)+.

E xamplen2 81 30(542%4- BRI prop§ 1).2Bldi i thyllpy rdlzb1d] 1: 46253 9. found:
mighf43;%1]-4-trifluoromethyl- thiazol-2-yll-dimethyl-am ne 46  Heat a
sealed tube containing 3-(2-bromo-4-trifluoromethyl-thiazol-5-y1)-7-(1-
ethyl-propyl)-2,5-dimethyl-pyrazololl,5-cdpyrimidine (313 mg, 0.7 rnmol),
and dimethyl amine (2 Ni in THF, £xaiep8 &¥rnol) in methanol (4 mL) to 80
C for 2 by &0l the reaction.and consentiate Mpden MacuUm. Ll gemy1-
resultlng reS|due by silica gel 5chromato raphy, eluting with 0-30% ethyl
acetate in CH2CI2, to give the titlESrRAPBIHES(0.28 g, 97%). HR-TOF-MS
m|z calcddor @i iidddke INGS-Dh-tndd@ed) 17 @,scﬁdlu'md o 2227283 dimethyl-
Preaie DeJoienind . emalesesapfialy. &ﬁﬂ?? P fonFaggnple 28

e exceptlon that the reactionis refiuxed
Ei?ﬁf?’?fﬂ]@[é(? alpyrimidine (1.1 g, 2.3 mmol) in acetic acid ( 10 mL) Heat the reaction to

AReFE-Tof (1 &byl@rmﬂﬁta@@mmethy&pynaz@dﬁt& Sadpynihvdsh -8 M-tri
fluorg L1l Q;% 2ol gt%}a'@ e or QQMQWL@%@QIQQ%Wf iiter,

Waterﬁlﬁt’{ toaso utlon of 3T2-(2,5-d etﬁp\ yniol-
-y%)dﬁitﬁffﬁ}%ff*%"fé@ﬁwﬁt%ﬁél%?l5’%9?11}“?-(Euéfh%%bg}ff)gﬁeg%'ﬁﬁéﬁiwﬁﬁ%zolo
[%ﬁr@&ﬁy&m@m @@/Aemy5a2@mmm11uazae@t1@ SCHHRBIRNL)mbRAL IS o, 87%).

M&ﬁ{? 2 h. Cool the reaction to room temperature, pour into
d|e ef an Wash 20 with 2 M NaOH (2)0 and then once with water.
Dry the organic portion over sodium sulfate, fitter, and concentrate to
dryness. Purify the resulting residue by column chromatography, eluting
with 40% ethyl acetate in hexaneié_ |ve the title compound (0.28 g,

13%). HR-ToF-MS miz calcd fo 50S+Ht 426.1575, found:
426.1585 2 FFomo-4-triflucromethyl-thiazol- S-yl\ -7-(1-ethyl-propy1)-2,5-dimethyl-

pyrazolol1,5-alpyrimidine

Heat a mixture of copper(Il} bromide (540 mg, 2.4 mmotl) and r-butyinitrite (0.36
ml., 310 mg, 3.0 mmol) in acetonitrile (20 mL) to 60 °C. Add 5-[7-(1-ethyl-propyl)-2,5-
dimethyl-pyrazolof 1,5-a]pyrimidin-3-yi}-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 (3%). 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-Ethyi-propy})-2,5-dimethyl-pyrazoio 1, 5-a|pyrimidin-3-yl}-4-wrifluoromethyl-
thiazoi-2-yl}-dimethyl-amine
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47 (2-15-[7-(1-Ethyl-propyl)-2,5-dimethyl-pyrazolo[1,5-a]pyrimidin-3-y11-4-

trifluoromethyl-thiazol-2-ylamino}-ethylycarbamic acid tert-butyl ester Add
(2-amino-ethyl)-carbamic acid tert-butyl ester (0.5 mi. 506 m

WE BHEEHHEN of 19(5%1?52@)8%%%605

3-(2-bromo-4-trifluoromethyl-thiazol-5-yl)-741-ethyl-propy0-2,5-dimethyl-
pyrazolo[1,5-c]pyrimidine (100 mg, 0.22 mmol) and triethylamine (0.3 mL,
222 mg, 2.2 mmol) in methanol (I mL). Evaporate off the methanol and
heat to 80 C overnight. Cool the reactith to room temperature and
concentrate under vacuum. Purify the resulting residue by column

chromatdgreptipledinganitinng -S04ty asttere i ToCHReR L7 o e
:E&ﬁw%t%mpg@%l@ﬂ%m ,ﬁﬁﬁ%ﬁrﬂﬂ@é@?ﬁn@ﬂ&ﬂhol), aRrepaseyi
e co n W as essentia escribed | le ing.the
BRI B hb BT 6 e M P avatce,
25¢eqRot {54 Poficetmt yxbpyhrous-divéihiiie pyprdzeiepgidue by silica gel
56@3&%&%&%%‘%%]?& Wiy oremethylthiazel-2ry it eprapyl-amingie compound
-ethyll-carbamic acid terbutyl ester EXYMS 010: 3693 (Mt ke 4121785,

Prepare the following example essentially as described for Example 28 with the

exception that the reaction is refluxed for 8 h,

| Ex. No. Chemical name Physical data
HR-ToF-MS m/z calcd
for Cr1HaeFsNsOS+HH ™
454.1873, found:
4541888

7-(1-Ethyl-propyl)-2,5-dimethyl-3-(2-
29 morpholin-4-yl-4-triffluoromethyl-thiazol-5-

yh-pyrazolof {,5-a]pyrimidine

Example 38
N-{5-[7-(1-Ethyl-propyl}-2,5-dimethyl-pyrazolo[ 1,5-a]pyrimidin-3-yl]-4-trifluoromethyi-
thiazol-2-y1}-acetamide

Add hydroxylamine (50% in water, 5 mL,) to a solution of 3-[2-(2,5-dimethyl-
pyrrol-1-yl)-4-triffuoromethyl-thiazol-5-y1}-7-(1-ethyi-propyl}-2,5-dimethy!-
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, pout into diethy! ether and wash
with 2 M NaQH (2%} 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 ¢, 13%). HR-ToF-MS m/z caled for CroHapFiNsOS+H™ 426.1575, found:
426.1565.

Example 31
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Prep. 26- (S)-(1-
1547-(1-ethyl-propy1)-2,5-dimethylpyrazolo[1,5-a]pyrimidin-3-yll-4-trifluoro
methyl thiazol-2-yll-pyrrolidin-3-y1)-earbamic acid ten- butyl ester ES/MS
TP288808FA | ) 48 * Heat at rellux in Et01-1 overnight. Evagor eS| 7860
and heat at 110 C for 24 h. Heat at 80 C in Et014 overnight. Make the

HC1 salt and recrystallize from EtOAc/hexanes. SExample 33 A
{5-[7-(1-Ethyl-propy1)-2,5-iiimethyl-pyrazolo[1,5-a]pyr midin-3-yl1-4-
trifluoromethyl-thiazol-2-y1)-ethane-1,2¢diainine, hydrochloride Add (2-
15-[7-(1-ethyl-propyl)-2.5-dimethyl-pyrazolo[1,5-a]pyrimidin-3-y1]-4-
trifluorom@thiftthiaZdhaamiind P -&thghvE arbashit! acidreriit Fedter

(101 mg, @:192-dQmmalliiecl M H@: i methanel{himik)d Heatthe sgaction

at 70C overnight. Cool the reaction and concentrate under vacuum from
methanollethyl acetate. Ffiturate the resulting residue with ethyl acetate to
obtain the title compound ( N78%). ES/IMS m/z 427.0 (MH- |

15Prepare the following examples,&ssentially as desciibed for Example

33, Ex. No. Chemical name Physital data 34 M-
{5-[7-(1-Ethyl-propy1)-2,5-dfr -pyrazolo[1,5-
a]pyrimidin-3-y1]-4-trifluoromethyl#hi wlkz-,yﬁ-jlyj@ro yl-ethane-1,2-diamin
e, hydrochloride ES/MS muz H ]

Add (2-aminc-ethyl)-carbamic acid fert-butyl ester (0.5 mL, 506 mg, 3.2 mmol) to
a solution of 3-(2-bromo-4-trifleoromethyl-thiazol-5-y1)-7-(1-ethyl-propyl}-2,5-dimethyl-
pyrazolo[ 1,5-a]pyrimidine (100 mg, (.22 mmol) and triethylamine (0.3 mL, 222 mg, 2.2
mmol} in methanol (1 mL}. Evaporate off the methanol and heat to 80 °C overnight.
Cool the reaction 1o room temperature and concentrate under vacuum. Purify the

resulting residue by colurmn chromatography, eluting with 10-50% ethyl acetate i
CH,Cl,, to give the title compound (0.11 g, 97%). ES/MS m/z 527.2 (M+1)",

Prepare the compounds below as essentially described in Example 31 using the

appropriate amine.

Prep. or Ex.
Ne.

Chemical name Physical data

2-({5-[7-(1-ethyl-propyl)-2,5-dimethyl-
12-({5-17-(1-ethyl-propyl) y ES/MS mz

* L pyrazolof1,5-a]pyrimidin-3-yl]-4-trifluoromethyl- ,
Prep. 25 - PY [1,5-alpy 1] S P MY

thiazol-2-y1} -propyl-amingc -ethyl]-carbamic acid
tert-butyl ester
($)-(1-{5-[7-(1-ethyl-propy})-2,5-dimethyl-
pyrazolol1.5-alpyrimidin-3-ylj-4-trifluoromethyl- | ES/MS nv/z

Prep-26 | 4 iaz0l-2-y1}-pyrrolidin-3-y1)-cabamic acid tert- | 553.3 (M+1)"

butyi ester
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469.2 (M41) 35 (8)-
1-15-17-(1-Ethyl-propy0-2,5-dimethylpyrazolo[1.5-a]pyrimidin-3-y1]-4-trillu
oromethylthiazol-2-y1}-pyrrolidin-3-ylamine, hydrochloride ES/MS miz

WBGAHH) Example A In Vivo Potency Assessment Using BEX ViVe 0 o0
Binding To assess in vivo potency, a compound of the present

invention is evaluated using 20ex vivo binding. Using the procedures as
provided in D. R. Gehlert et at. EJP 509: 145- 153 (2005), a compound is
administered to a rat via the oral route*®The binding of 1251 49
sauvagine to the cerebellum is then assessed ex vivo as.described in

Gehlert er aL For &xahipté!-Ekahipeyis preiieés’65% inhibition at 10
mgkg .ﬁ%a%mple B,5eRil Filigs Binding Assayrifluoidiedmitations of/z
plasmid-based human CRF expr ssion, in terms, of generating a .1y
recombinant cell Ii%éa% h?gtl} imen%%oggpfgga 8nlé§|t§%]?%% 15’\/ellop a bgndin')g
assay, are overcomdigyhiidg a Phoenix retroviral expressign system

licefSEY T SR, Thssanle FikEK-BERRL Crlbing i used 52 b,
prepare membranes and bi%ﬂg reactions (200 pL) 10are set up as

follg\%\‘i'ét. HH\d MBS 58U e (0.2 nM final), 50 'AL compound and 100
IIL"CREE trertirae§25epgfetictidn)n Fieiredetions are incubated at room
temperature for 2 h and then terminated by filtration through pre-treated
FB Millipore glass fiber filter plates (96 wellg, The plates are washed twice
with ice-cold assay buffer (50 mM#&™2¥ 55nM NaCl, 1 mM EDTA, 10
mM MgGff-(505% BSAI-piby!2), Sifisibr-pversights i@ antedartet#ith
100 tiL Micrqggint 4Qma MicroBela caunter. Nonsseesificingding (NSB)
is determined In the presence of 0.5 p.M non-labeled sauvagine, 'Ic'lgigéi]cgte
determirsdAs’ it peailpremy nd Wi sHEGRAES b pistsa By

GraphoRadikyisfiazol-2-yiamino} -ethyl)-carbamic acid tert-butyl ester (101 mg, $.192
mmolyto I M HCT in methanol (1 mL). Heat the reaction at 70 °C overnight. Cool the

reaction and concentrate under vacuum from methanol/ethyl acetate, Triturate the

resulting residue with ethyl acetate to obtain the title compound (64 mg, 78%). ES/MS

m/z 427.0 (M+1).
Prepare the following examples essentially as described for Example 33,
Ex. No. Chemical name Physical data

L {5-[7-(1-Ethyl-propy})-2,5-dimethyl-pyrazotof 1,5-

N'-{3-[7-(1-Ethyl-propy}) ;fpylz 1£N1 ES/MS my

imidin-3-yl]-4-trifluoromethyi-thiazol-2-yl} -N -
34 alpyrimidin-3-yl}-4-trifluor A4 vi} 469.2 (M1

propyi-ethane-1,2-diamine, hydrochloride
-1-15-17-(1- - 0)-2,5-dimethyl-

(8)-1-{5-]7-(1-Ethyl-propyl} imethy I

35 pyrazolof 1,5-a]pyrimidin-3-y1i-4-trifluoromethyl- 453.0 (VM1

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 ag provided in D. R. Gehlert et al., EJP 509: 145-

153 (2005), 2 compound is administered to a rat via the oral route. The binding of 125y
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Using this assay, the exemplified compounds of the present invention
inhibit the binding of 125.1-Sauvagine (4 nM) in roller/adherent cells with a

Ki gnhibitigq constant) 20 below | pM. For example, Exampl ibi ;
WP PB'PHANT. Example C CRF2 Filter Binding Assay The limi g%%ﬁ?%@”}}%%%

plasmid-based human CRF2 expression, in terms of generating 25a
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 HER-hCRF2 cell line is used to

prepare membranes and binding reactions (200 pL) are set up as follows:
S0P aBIESS fhsistrhgiivg: (0 DiNptia‘codEn trt P 5 b Eb b tind O
angta0:p:GRIR imembianes {2 mpyireactionh o ke reactions are

incubated at 30 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 EEEEg %ssay buffer (50 mM tris, 12.5
mM NaC1l, 1 mM EDTA, 10orivh Mge13i-2i08%88A, pH 50 7.2), air dried
over night and .counted with 100 tiL. Microsci in.a: MicrqB: ter..
Non-spe?:}’i‘lc[]]t nilﬁagllonnﬁ %’é\/ﬁ’ﬂis e %Iarr%{l}ﬁng %l%%ééé : 'r][e&g@elﬁ%gﬁgfg gf‘t‘“g‘%?l%&%&””
norreteid s sal dgiaitnsdisient eeréapsiinds dare evakistae aing d°
Scintilatien,Praximiby assapubhisassayds selumas dellaisnbOuplioal. The
125I- i .2.nM final concentration),.50 5!AL.compound. or. .
T SN (NGB S 10D U1 AeAe T Rl 2
aggtushin VSV SHA bealls aneGRFR Prembiid. (05 grrsedriyd 100
P'ézigé@? W - Ef.t5%@%‘3&&@13.r%@r§@m&@@tw&@m€&%ﬂ)sﬁntrrlil_{plgeﬁre
at 200 X g for 10 mjn. Boungd radioactivity is asses ing a Wal e
Tl STBGR B SN RUSat SRy Lo e e
deteremiiations. e theerved s dattvpsinigiprotted! Bsa0aFEp PP EYPFS M.
Compoipds are pkiatlyscreenad abafixesseopsangiation, apdrifaufticient

activity is noted, subsequent c_oncentration-éges onse cuves are.. . .
geRdrcated Wit L% AP eSS IEE LorRBBUHHE Bt e presBit inventio
areN@isteddinethén@RIFR bindingasiyay idviaexhibitod eakcaffinity fohthie

C@&&:ﬁ%ﬁﬁ@mﬁ %p%ﬁmﬁl?mﬁ%ﬁm{i’é&&%%m%% i inhibition ak@prism,
concentration of 50 uM. This result suggests that the 15comgounds oé%%

present BRI SHY SBfecvw RoF e BT L HISBIS RS IRV 8 R

Exauntjakedd'*I-Sauvagine (4 nM) in roller/adherent cells with a Ki (inhibition constant)
below 1 pM. For example, Example 15 exhibits a Ki of 6.2 M.

Example C
CRF2 Filter Binding Assay

The limitations of plasmid-based human CRF2 expression, in terms of generating
a recombinant cel! Hine with sufficient receptor density to develop a binding assay, are
overcome by using a Phoenix retroviral expression system licensed from Sianford. The
stable HEK-hCRF2 cell line is used to prepare membranes and binding reactions (200 uL)
are set up as follows: 50 pL of 1251 _sauvagine (0.2 nM final concentration), 50 pL
compound and 100 pL CRF2 membrane (25 pg/reaction). The reactions are incubated at
room temperature for 2 hours and then terminated by ﬁltrat.ion 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



Bioavailability and Phatmacokinetic Properties 20The 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 volum COEI/USZOG‘?/MS!S(H

Wfistiot tefers to the fluid volume that would be required to contain the

10

15

20

25

30

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 25dose and a
plasma concentration of 10 mg/L, the Wlume of distribution would be |
liter. The volume of distribution reflects the extent to which the dru

predentr ifrateoestpiRsadiarassLBA gl VoRiRE6r Giddinl ﬁ%’??‘i%f‘f@%?"e‘
the Jesgierwyvalan s oR®URdtorhindta thetissuescotpohbnis-tbargared

with plasma E’fote 569'nd";980u@,§ %llmafuaf%ﬁ'ﬂgng@s%ﬁmtpﬁ HRBEHIR, assay.

de er ne a loadin ieve a steady state 30concentration. To

teShiorsoline of sidtributor) Maté Shrsgtrea(liep Yafighrenpaygtion), SO
agmmﬁfm I@ %Eéglgbélmg&gi&gﬁ@\(aeawﬂq?afﬂi GMS it:@g»d\ﬂ@lwmkat

asma samples_Si ar e oints fr 0
Eé’%’t‘“ﬂ%@m’f‘%‘é %M lgﬁeafi d agrléE %[ﬁg g Y [CTIB/IUI%?\%C E%g) dgitge{gmal]ﬁee
thaqnlamidocérfbbntmnmwm@fsnncaapﬁéﬂﬁaemﬁéﬂ@ B ARUTat S arain-
peyfarmediodeterming. the phasmecgkinetinpammeiens dnaludingolists
and plasma clearance (Cip). 5Compounds of t egeglsé%rat |nven ion

p@?@?é@lﬁﬂ’&%@fﬁ%ﬁl&@ﬁ%\%ﬁ P BraRT S Moneary

o exam ajorit
of@fammar@mﬁ:Nﬁmpmwdmas@mwmg@aéxﬁimdaqmmﬁﬁlmédf

<10ehiKg, Aalegmp%@ensm GRE ahtaganists. cR154528 (Schulzaeldal.,
Proc. Nod. Acad. Set USA 3:10477 996%2%and N8130775[§ mt]:
|st

al., Drug PG BEREF ﬁ“é’s‘é’gi@?i‘m@%‘ﬂ PI6UB) RS &XHBit D Ta
Ofbllildﬁing/lﬁgsjaﬁlﬂi 26hit gl sedpectively CRidncarmabyz Edrsapardadhyample 15
ra%ws 1&5 of @meﬁ %%%H&éﬁ%% %@Qz@nwg@&ﬁ@ﬁ@@@mﬂmblts a

g following a single intravenous dose of JF g
F@ﬁﬁé@uﬁ%tﬁlﬁ@ﬁ?ﬁﬂéaﬁi&%@?@@ﬁ?’&c%"ﬁ%éﬁhr‘é%ﬁith%?%‘f’é - GFFEROYal of

thergdrpg from the body. Following an intravenous dose and first-order
kinetics, the plasma 15 clearance may be determined using the following
equation: CLp = Dose/ AUC, where ADC is the total area under the curve
that describes the concentration oﬁtﬁ"é”@?ﬁ@m the plasma as a function of
time from zero to lnmwaﬂﬁfﬁ@mﬁef&%mtammstmﬁﬁaﬂsm and

NBI37582 exhibit rat nc%e( rggggtgp%gﬁtm{ym(@gu the body 1o

F me 0 ?
respectively, when ana yze aratel y, following a single intravenous

dch@cwmmramﬁméemﬁmbe &b At PosTHvetitor We LERieg refers o
separaialy, exhibits wdat 6 pofienly 2ehtimiknminikgeount 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 1o 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



10

15

20

WO 2008/036579PCT/US2007/078605 52 WE CLAIM: I. A compound of
Formula 1 N-154''R4 Formula | 5wherein: Ri and R2 are

independently ethyl or n-propyl; R3 is hydrogen, ClI, Br, metf% .
Wfﬁﬁ@%‘?ﬁ@ﬂ%w or methoxy; R4 is hydrogen, Br, RaRbN-, met %‘Qy‘ﬁr%zg?ﬁﬁ‘)ﬁ%“:’

n-butyl, acetamido, pyridin-4-yl, morpholin-4-yl, 10re and Rb are
independently hydrogen, C1-C3alkyl, FUNCH2CH2-,
(CH3)3COC(0)NHCII2CH2-, or CH3CH2CH2NFICH2CH2-; or a
pharmaceutically acceptable salt theredf 2. The compound
according to claim t, or a{gharmaceutically acceptable salt 15thereof,

WHET SRS M BRORIE YRS O GRBLRGR-Cose- The plasma sampled are

analyzed by LC/MS/MS to determine the plasma concentrations. Plasma
pharmacokinetic calenlations are performed to determine the pharmacokinetic parameters
including Vdist and plasma clearance (Clp).

Compounds of the present invention preferably have favorable bicavailability
profiles. For example, a majority of commercial CNS and cardiovascular drags exhibit a
human Vdist of <10 L/K.g. In comparison with CRF antagonists, CP 154526 (Schulz et
al., Proc. Natl. Acad. Sci. (USA), 93:10477 (1996)) and NBI30775 (Chen et al., Drug
Development Research, 65:216 (2003)), which exhibit a rat Vdist of 114 L/Kg and 76
L/Kg, respectively, when andlyzed separately. Example 15 of the present invention,
when analyzed separately, exhibits a rat Vdist of only 7.2 L/K g following a single
intravenous dose of 1 mg/kg.

Further, the plasma clearance (CLp) is a measure of the rate of removal of the
drug from the body. Following an intravenous dose and first-order kinetics, the plasma
clearance may be determined using the following equation: CLp = Dose/ AUC, where
AUC is the total area 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 NBI373582 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/minkg.
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3. The compound according to claim 1 or 2, or a pharmaceutically
acceptable salt thereof, wherein R3 is Cl or Br. 204. The compound
according to any one of claims 1 to 3, or a pharmaceutically aceeptanle: «os

WRAMHERES, wherein R4 is RaRbN-, pyridin-4-yl,o 53 5. The compound

according to any one of claims 1 to 4, or a pharmaceutically CH 3 NI,
acceptable salt thereof, wherein R4 is morpholin-4-y1 orN=i 6. The
compound according to any one of claims 1 to 4, or a phannaceuticaly
acceptable salt thereof, wherein R4 id’RaRIN- and Ra and Rh are
independently CICjalkyl. 7. The compound according to claim 1, or a
pi&rmidtitically acceptable salt thereof, which is
3-[4-brome-2-(2-tnethylF2iH:{132,4 1triazol-3-y1)-thiazol-5-y1]-2,5-
dimethy1-7-(1-propyl-butyl)- pyrgzolo 1,5 -a] pyrirnidine. 8. The
compound according to claim 1, or a pharmaceutically acceptable salt
thereof, which is 3 -(4-bro mo-2-(2smethy1-2H-[1,2,4]triazol-3 -y1)-th
iazol-5-y1)-7-(1-ethy Ipropyl)-2,5:di “f{razolo [1,5-a]pyrimidine.

9. The compound according téclaith 1, or a pharmaceutically acceptable
salt thereof, which is = 7
3-(4-chloro-2-morpholin-4-yl-thiazol-5-y 17 >{4«ethyl-propyl)-2.5-
dimethyl-pyrazolo [1,5-c]pyrimidine. 10. A pharmaceutical
composition comprising: a compoﬁﬂ‘iﬁnﬁlééordihg to any one of claims 1 to
Qyrapharmaceutically acceptable salt thereof, and a pharmaceutically
%)5@% d enﬂyjejw?og%g%ggpd according to any one of

acceptable exgipient

Claims fg%%,s‘o%%%ﬂ rmaceutically acceptable salt thereof, for use in
therapyR’ is hyimees £oPa asthpoiHI ARSI B8 6ne of claims | to 9,
or a phatmagerieallyrarueptableisaltardob-forythemandfacitdeof 2.
medicament for the treatment of anxiety or depres%ign. 13.4dse of a
compound according to any one of claims 1 to 9, of & phar utically

acceptable salt thereaf, g mﬁQ C ,qezohé,\vn'é?i,camen forthe

treatment of alcohol or sdQs/I;ance buge. R;m/ H,C

morpholin-4-yl, , or ®
R® and R are independently hydrogen, C;-Csalkyl, HLNCH,CH;-,
(CH3):COC(ONHCHCH;-, or CHyCH,CHaNHCH,CHa-

or a pharmaceutically acceptabie salt thereof.

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

thereof, wherein R? is Cl, Br, methyl or trifluoromethyl.

3. The compound according to claim 1 or 2, or a pharmaccutically acceptabie salt

thereof, wherein R*is Clor Br.

4. The compound according to any one of claims 1 t0 3, ora pharmaceutically

acceptable sait thereof, wherein R*is R°R"N-, pyridin-4-yl, morpholin-4-yi, or
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5. The compound according to any one of claims 1 to 4, or a pharmaceutically
CH

i 3

)

acceptable salt thereof, wherein R* is morpholin-4-y1 or N

6. The compound according to any one of claims 1 {0 4, or a pharmaceuticaly

acceptable salt thereof, wherein R*is RR°N- and R* and R" are independently C;-
Cga}kyi.,

7. The compound according to claim 1, or a pharmaceutically acceptable salt
thereof, which is 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.

8. The compound according to claim 1, or a pharmaceutically acceptable sait
thereof, which is 3-(4-bromo-2-(2-methyl-2H-[1,2 4 triazol-3-yl)-thiazol-5-yl)-7-(1-ethyl-
propyh)-2,5-dimethyl-pyrazolo[1,5-a]pyrimidine.

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.



54

11. A compound according to any one of Claims 1 to 9, or a pharmaceutically

acceptable sait thereof, for use in therapy.

12. Use of a compound according to any one of claims 1 t¢ 9, or a
pharmaceutically acceptable salt thereof, for the manufacture of a medicament for the

treatment of anxiety or depression.

13. Use of a compound according to any one of claims 1 t0 9, ora
pharmaceutically acceptable salt thereof, for the manufacture of a medicament for the

treatment of alcohol or substance abuse,



