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3- Am no-4-substituted Pyrazole Derivatives Field of the Invention 5
Thi s appl i watJoeemsss2scl oses, a novel process to synt hesi ze&T/us2006/022190
3-am no-4-substituted pyrazole derivatives, which nay be used, for
exanple, as internediates to prepare coppounds having, for exanple,
pharmaceutical utility. Background of the Invention 10

3- Ami no- 4- substituted pyrazole derivatives are used as internediates
in preparing organi
derivatives. Non-|i m ‘ . St

derivatives that utilize 3- am no 4- substl tut ed pyr azol e derivatives

i nclude those having the general $igldiottietnehtion in Fornmula V. R2 3
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or 0 wherein each of said al kyl Ba@%g{é&mﬁlofﬂ% ﬁwgﬁog ar yl, cycloal kyl,

heterocyclyl, and heteroaryl c TTU or optionally ,

substitit ed wi t h one 3oAminordsuhsSiiRigiaviaaioderivalivagsre osgwainEymediates in
preparing organic compounds, such as pyrazololopyrimidine derivatives. Non-limiting

examples of pyrazololpyrimidine derivatives that utilize 3-amino-4-substituted pyrazole
derivatives include those having the general structure shown in Formula V:
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15 Formula V
wherein:
R is H, alkyl, alkenyl, alkynyl, arylalkyl, arylalkenyl, cycloalkyl, cycloalkylalkyl,
alkenylalkyl, alkynylalkyl, heterocyclyl, heterocyclylalkyl, heteroarylalkyl (including N-

~CR )’@N—R"
oxide of said heteroaryl), -(CHR®)-aryl, -(CHR®)-heteroaryl, 12,
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wherein each of said alkyl, alkenyl, alkynyl, aryl, cycloalkyl, heterocyclyl, and
heteroaryl can be unsubstituted or optionally substituted with one or more

20



2 noieties which can be the sane or different, each noiety being

I ndependently selected fromthe group consisting of hal ogen, alkyl,
aryl, cycl o@ doydnsshret erocyclyl al kyl, CF3, OCF3, CN, - Qbpushiazie
-C(R4R5) P-R9, -N(R5)Boc, -(CR4R5)pOR5, -C(02)R5, -C(ORs,

-C(O NR5R10, -SMBH, -SR10, 5 -S(R)R7, ;S(2)NR5R10, -N(R5)S(02)R7,
-N(R5) (O R7 and - N(R5) C( O NRSR10; %s selected fromthe group
consi sting- of R9, alkyl, alkenyl, al kynyl CF3, heterocyclyl,
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het er oar yI thersanteeor differant ot eute drelependentlysselentedfronaiielist of R® shown below,
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het er oar y| slested wa%%ﬂ m@yh tenhényh Juenybandthiazole groups, bﬁ‘@ﬂ%‘ fused
n- N\~ (R8)n 1-2 and -2
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15  with an aryl or heteroaryl group, N/ )

CH /N
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wherein one or more of the aryl and/or one or more of the heteroaryl in the
above-noted definitions for R? can be unsubstituted or optionally substituted with one
20 or more moieties which can be the same or diiferent, each moiety being independently
selected from the group consisting of halogen, -CN, -OR5, -SR®,
-S(Og)Rs -S(02)NR®RS, -NR®R?, -C(O)NR°R?, CF;3, alkyl, aryl and OCF3;
R? is selected from the group consisting of H, halogen, -NR°RE, -OR,
-SRE, -C(O)N(R5R®), alkyl, alkynyl, cycloalkyl, aryl, arylalkyl, heterocyclyl,
25  heterocyclylalkyl, heteroaryl and heteroarylaikyl,



F/~0 (Ra)n wherein each of said al kyl, cycloal kyl, aryl, arylal kyl,

het erocycl yl, heterocyclylal kyl, heteroaryl and heteroarylal kyl for

R3 and t hewhelheynssel yl noieties whose structures 5 ar epSHOMI06/022190

i mmedi atel y above for R3 can be unsubstituted or optionally

i ndependently substituted with one orqnore noieties which can be the

sane or different, each noiety being Independently selected fromthe

group consisting of hal ogen, alkyl, aryl, cycloalkyl, CF3, ON,

- OCF3, - (CR4R5) pORS , -NR5R6, -(CR4R5) pNRSR6, -C(02)R5, -C(O R5,

- C(O) NRSR5, - SR6,,” 10 - S(02) R6, -S(OZ{),NRS‘%, -N(R5) S

-N(R5) (O R7 and {N( R5) C(}0) NRSR6 wt@rovi ?‘%t a ar bon
erocy

adj acent to a nk&ropgen ren ( het Vi~ ép
noiety, R4 is E )Wal kyI?é R5 is | kyl aryI?zla

15 R6 is selected fromthe group consisting of H alkyl, kenyl ',
aryl, arylal kyl, arylalkenyl, cyclo -2 heterocyclyl,
heterocyclylalkyl het eroaryl, and ryl.al kyl, wherein each of
said al kyl, aryl, arylal kyl, cycloal cyclyl,

het er ocycl yl al kyl, heteroaryl, and oarypal kyl can be

unsubstituted or optionally subst|&§} ne or nore noieties
whi ch can be the sane or different} €ach noiety being mdependentlzI
Yl
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said alkyl, a yI ryla , cycl oal kyl, heterocyclyl,
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bei nd0i ndeﬁ(&zﬁntﬁ@z)b‘& BCtBHR N&Eﬁ]e NjRo)ﬁ(QiBn@ﬂgtl ng of hal ogen,
al kyl, ar gl 54 RARERE! with 8ihé& pRINED thafhd¥rbon adjacent to a nitrogen atom on a

heterocyclyi ring carries a — OR® moiety;
R*is H, halo or alkyl;
R5is H, alkyl, aryl or cycloalkyl;

15 RCis selected from the group consisting of H, alkyl, alkenyl, aryl, arylalkyi,
arylalkenyl, cycloalkyl, heterocyclyl, heterocyclylalkyl, heteroaryl, and heteroarylalkyl,
wherein each of said alkyl, aryl, arylalkyl, cycloalkyl, heterocyclyl, heterocyclylalkyl,
heteroaryl, and heteroarylalkyl can be unsubstituted or optionally substituted with one
or more moieties which can be the same or different, each moiety being independently

20  selected from the group consisting of halogen, alkyl, aryl, cycloalkyl, heterocyclylalkyl,
CF3, OCF3, CN, -OR?, -NR%R™, -C(R*R%),-R®, -N(R%)Boc, -(CR*R®),0R®, -C(O)R%, -
C(O)R?, -C(OINR°R™,

-803H, -SR"Y, -S(02)R7, -S(02INR°R, -N(R%)S(02)R’, -N(R?)C(O)R” and
-N(R®C(ONR®R;

25 R'js selected from the group COI‘ISlStIng of H, alkyl, aryl, arylalkyl, cycloalkyl,
heterocyclyl, heterocyclylalkyi, heteroaryl, and heteroarylalkyl, wherein each of said
alkyl, aryl, arylalkyl, cycloalkyl, heterocyciyl, heterocyclylalkyl, heteroaryl, and



CF3, OCF3, ON, -OR5, -NR4R5, 5 -C(R4R5)p-R9, -N(R5)Boc, -(CR4R5)pOR5,
-C(02)R5, -C(O NR4AR5, -C(OR5, -SMBH, -SR5, -S(02)R7, -S(02)NR4AR5,

- N( R5) S( 02%Rrz006/186432) C(O) R7 and - N(R5) C( O) NR4R5; or opmrmsa;h[tﬁyogillg.)
R5 and R70 in the noiety -NR5R10, or (ii) R5 and R6 in the noiety
-NR5R6, may be joined together to for mya cycl oal kyl or heterocyclyl
noi ety, with each of said cycloal kyl or heterocyclyl noiety being
unsubstituted or 10 optionally independently being substituted with
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subst i t ut @Fa0OBF00H, CORTPINR 4|R§1 eties which 15 can be t he same or
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ol vat o1, ASPLRURA, Godibn Setsntoht antsicumantantsbicholcarve
PCT/ Uszoo@mggéggqtedgpr optionally independently substituted with one or more moieties which
15  can be the same or different, each moiety being independently selected from the
group consisting of halogen alkyl, aryl, cycloalkyl, CFs, OCF3, CN, -OR®, -NR°R'?, -
CH2OR?,
-C(O2)R?, -C(ONRER', -C(O)R5, -SR'?, -§(02)R"?, -5(0)NR°R'®,
N(RH)S(02)R, -N(R®C(O)R" and -N(R®)C(Q)NR°R'Y;
20 R® is selected from the group consisting of R%, -OR®, -C(O)NR*R™,
-S(02)NR®R®, -C(O)R’, -C(=N-CN)-NHy, -C(=NH)-NHR®, heterocyclyl and
—S(02)R; :
R? is selected from the group consisting of halogen, -CN, -NR°R™,
-C(O2)R?, -C(OINR®R™, -OR®, -SR?, -S(02)R7, -S(0)NR°R'Y, -N(R%)S(02)R’,
25  -N(R%C(O)R7and —_N(R®)C(O)NR°R';
mis 0 to 4;
nis 1to4;and
pis1io4, _
with the proviso that when R? is phenyl, R® is not alkyl, alkynyl or halogen, and that

{CHR®); ROR® .
30 whenR%isanl, Ris notg (CHRO) N , and with the further proviso that when
R is arylalkyl, then any heteroaryl substituent on the aryl of said arylalkyi contains at

least three heteroatoms, as well as, any solvates, polymorphs, position isomers and



stereo isoners of these conpounds. These conpounds are disclosed in
US Pub. No. US 2004/0209878 Al, published on COctober21, 2004 and
her ei n i ncepmoaisskzby reference. The conpounds of Forpat/asdog@mobe
useful as protein kinase inhibitors and.can be useful in the
treatment and prevention of proliferatgve di seases, for 5 exanple,
cancer, inflamuation and arthritis. These conmpounds may al so be
useful in the treatnent of neurodegenerative di seases such
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the additio pr qpi ponat ter renoving the ammoni a, the

m xture iS4 b@l’i gdﬂé#/q?dﬁf' Oﬁﬁ'ee FBHE and hydrazi ne hydrate.
Ckazaflg at al. report that the 25 3-am no-4-ethyl-1H pyrazole is also

made by following this procedure. WO %006/ 133322 PCT/ US2006/ 022190
NHo
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through the general route described below in Scheme 1. Treatment of the

16 : Scheme 1
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starting nitrile 1 with potassium t-butoxide and ethy! formate gives rise o the
infermediate enol 2 which upon treaiment with hydrazine gives the desired substituted
3-aminopyrazole 3.

20 Okazaki et al. (Chem. Pharm. Bull., 46(1) 69-78 (1998) describe a method for
synthesizing 3-amino-5-ethyl-1H-pyrazole that comprises adding acetonitrile to a
suspension containing sodium amide and liquid ammonia with stirring followed by the
addition of methyl propionate. After remaving the ammonia, the mixture is
subsequently mixed with ethanol and hydrazine hydrate. Okazaki et al. report that the

25  3-amino-4-ethyl-1H-pyrazole is also made by following this procedure.



6 Springer et al. (J. Med. Chem, 25 235-242 (1982) disclose an
alternative process to prepare 3-am no-4-ethyl pyrazole that involves
addi ng et hwio foasriysdze and n- butyronitrile to a suspensimargfzommaiigsn
metal in anhydrous ether to form al pha-fornyl- n-butyronitrile which,
in a separate step, was treated with hydrazine hydrate in glacial 5
acetic acid. Springer et al. report ayield of 21 % Ulas at al. (J.
Org. Chem, 53(11) 2413-2418 (1988) and Sm rnow and Hopki ns
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?- ialr yl - OIor 3- helllas etcailaly(J @rgpé?hem 153(19 MWMM@BBMM S]glmrndw amEHopkins
ol | owe LTI VI w of t .y
i mpor t ancé%fﬁ%ﬁ?r g’dg?’& i@@ﬁ .ﬁ%?ﬁég%g% Ipa%parﬁ ﬁﬂﬁﬂ%ﬂgraﬁ‘% derivative or
prepari n954aﬂt54ﬁymiﬂ1@déﬂvatﬁ©d respédﬁeelymtrig&& bﬁch@éhdmﬂa@e\%ﬂéﬁm&m&hycfrazme.

al ways of ﬁdze gg gem a where the novel nethod is nore
acononi catPd @@ﬁi QSeH@ F cvRthetigreutedo prepays -amina-dralkylRyregeles.
Pri oHQPr OfeS pRScess forPERBIiNg gf(aﬁﬂnﬁeﬂhvg%ﬁvmebnmﬂ@m&@'émtw iB8.
present aBpI | catlon teaches a novel | e process” of ﬂﬁ
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CF3, het h?eatmg:ﬂhyl3—alryétce"r33bgterqdrgll-mpanmnmlngwdh sbdimahj@ide |ar'I§l-HF foliowed

aryl al kyl e kynyl al kyl , cycl oal kyl, heteroaryl,

al kyI sub@{ fHe SR b o8l oups whi ch can be

In view of the importance of pyrazololopyrimidine compounds, new methods for

preparing intermediates used in the synihesis of these compounds is always of
interest, especially where the novel method is more economical and produces the
intermediate in a higher yield than the prior processes.

20 Summary of the Invention

. In an embodiment, the present application teaches a novel, simple process of
making a 3-amino-4-substituted pyrazole derivative of the formula:

/ \ M

25

in which



the sane or different and are independently selected fromthe |ist of
RO shown below, 5 aryl substituted with 1-3 aryl or heteroaryl groups
whi ch can e obesseae or different and are i ndependentrgreehsakedo
from phenyl, pyridyl, thiophenyl, furanyl and thiazolo groups, aryl
fused with an aryl or heteroaryl groupy heteroaryl substituted with
1-3 aryl or heteroaryl groups which can be the sanme or different and
are independently selected from phenyl, pyridyl, thiophenyl, furanyl -

d thiazolo gr® - g
2Tyl or het or oar o RotTS Zgraw-edR%@Starg P Bl e v, 2

o DRIk SRsrORyeR, AHloGaRy N HYIofIYb RSy IOy hetarbr e,

het

irsabor L alkdiiaiRe, cRIGHRYNREEIOAA ikl & ARALAE] Wik 19GR" dfoups which can be

whi ch canthlsesmosdnﬁerem amfafrenm;iﬂpendanﬂv saleciey fioo tng lls:méﬁtéadewn lbglow,
|

& oop R, YRR ABR M {RL e Renl BB unict Phn O s M b diferent

<\31/nd ZRg _Il?ﬁaerﬁtB?i)aélgdemndmﬁlyMeataﬂfrabnpfmnyg %r?%lg?ﬁn%ﬁhgybm?ahplraﬁgmmgb
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Voacting GroDBTaIRSEd VR AEat ot REERSAR rpen,. tsetan sub STl SR o

for il a1 hlrcdf AP BAIGH N PSSR AALAAR rseicporicnty

al kyl, substituted al kyl, al ken substituted al kenyl

subst i t ut Elected from Phﬁ'ﬁ!ﬂl PY"&D’!)SI%‘PPU?@G fyranyl aﬂ‘éf"&?%‘i’ﬁfou%é§{qf‘i’ﬁfb’@ésed
heteroaryl, aral kyl, substituted aral kyl [--a\l kyl aryl, substituted

al kyl aryl, cycl oal kyI substi t ut d—(@iﬂ@)lﬁo kyN—R*het erocycyl or

opt i 6ﬂal |\yltlsaagryltqrtraﬂem HERUR: 5in presence of lithium

d||sopropyl am de ("LDA"), I|th|umbis(trirrethylsilyl)arride
("Li HIVDS) (potassmm bls(trlrrethyIsHyI)am de (" KHNDS) or sodium

' 2'"\< N-R® g——aryl——N N-—RB ’aW"‘v N— R"

wherein one or more of the aryl and/or one or more of the heteroaryl in the
above-noted definitions for R* can be unsubstituted or optionally substituted with one
15  or more moieties which can be the same or different, each moiety being independently
selected from the group consisting of halogen, -CN, -OR5, -SR5,
-8(02)R®, -S(02)NR°RE, -NR°R®, -C(O)NR’R®, CF3, alkyl, aryl and OCFs
and RFR® R®, and R® are defined above in the definitions for formula V.

20 The process of making the compound of formula | comprises:
(a) reacting a compound of formula |l

R2 CN

~_" (D

25
with a compound of formula Il

0

A

H OR



bis(trinethylsilyl)am de ("NaHVDS'), and a solvent at a tenperature
bet ween about - 1000 C to about 00 Cto give a conpound of fornula IV
10 R CN aviwofbfassd 15 b) reacting a conmpound of for nedgudosiiziibo
hydrazi ne and acetic acid in an alcoholic solvent at a tenperature
bet ween about 50 C to about 150 C to ggve a conpound of fornula I.
20 Detail ed Description of the Invention The inventive process which
makes the conpounds of formula | has several advantages: it is

econoni cal , COWHéfeSR'Slstéiﬂfl ShRBuAaaRjIoANeRD, ShragRaNas, Ay,

formula I in a hi prior proce

used abovéubﬁmﬁeﬁirﬂlm @y, ﬁwsltweéan@dtﬁf@roamesuhshtw hgtareanyk aralkyl,
unless o t Y

Fol | owi ng SAEthiz AraRyf BlSrys ScuntEd HREER, B9FobfRyl EsliIBa cygloation
whi ch may hbtersaeycsl mptmnallbsahsthetédmebbrocythi sing about 1 to about 20
car bo% atons in the chain. Preferred alkyl groups contain about 1 to
about 12 carbon atons in the chain. Mire preferred 30 al kyl groups
cont ai n akpihe ptesmmuuhnﬁnc@iré@pm;@t@mfm(rtmh’a kthRunm bisBrianethdsiiviya

e a?t”ScEeaWb%  Sefasshan podme!basbilanidnr BEMESS ) & solivear E’JESY'

chai n.. " LeysinRkiidilyamnae (NHADB"))aYd BoRRAKA d tdrfipalAie HenIaPEBout -
atoms |nthe chai’n wh y estralgt or branched term

"subst it ufle@’ qltr@bout %Qrf@ divena compound of fogmsladVimay be subst ituted by
one ofy nore substituents which may be the sane or different, each
substituent being independently sel ected fromthe 5 group consisting
of halo, alkyl, aryl, cycloal kyl Rayang,CMydroxy, al koxy, al kylthio,
am no, -NH(al kyI ), - NH( cycl oal kyI ), (al kyl) ar boxy and
-C(OOalkyl. Non-limting exanplescgb suitable al kyl groups include
met hyl , ethyl, n-propyl, isopropyl and t-butyl. "Al kenyl" nmeans an
al i phati c hydrocarbon group containing at |east one carbon- carboh
doubl e boaddand whi ch may be strai ght or branched and conpri sing
about 2 to

15 b) reacting a compound of formula [V with hydrazine and acetic acid in an
alcoholic solvent at a temperature between about 50° C to about 150° C to give a
compound of formula 1.

20 Detailed Description of the Inveniion

The inventive process which makes the compounds of formula | has several
advantages: it is economical, comprises two steps and produces the compounds of
formula | in a higher yield that the other prior processes.

25 As used above, and throughout this disclosure, the following terms, unless
otherwise indicated, shall be understood to have the following meanings:

"Alkyl" means an aliphatic hydrocarbon group which may be straight or
branched and comprising about 1 o about 20 carbon atoms in the chain. Preferred
alkyl groups contain about 1 to about 12 carbon atoms in the chain. More preferred

30  alkyl groups contain about 1 to about 6 carbon atoms in the chain. Branched means
that one or more lower aikyl groups such as methyl, ethy! or propyl, are attached to a



10 about 15 carbon atoms in the chain. Preferred al kenyl groups have
about 2 to about 12 carbon atoms in the chain; and nore preferably
about 2 t ow@edizészgar bon atons in the chain. Branchedpd@gdsosdodabo
one or nore |ower al kyl groups such as nethyl, ethyl or propyl, are
attached to a linear alkenyl chain. "lgpwer al kenyl" nmeans about 2 to
about 6 carbon atonms in the chain which may be straight or branched.
Non-limting 15 exanpl es of suitable al kenyl groups include ethenyl,
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Non- 1 m ImBGYIBHERETEG The B Subsisited Akeny byragarts b e KomeAiaurHaY be

napht hyl .g e €8y ¥he IR saasﬁn@ﬁ@wmcmma?wﬂqbcsaﬁse Srditfoft) daeh
ring system conPrlsm 5 to about 14 ring atons referabl
about 5 tssibstitven h@ngum@emﬁaﬂy selrcigmifem mr@uprﬁ@nélstwg phatkyl, gyl and

at ons isc?/alo%h&ﬂent ot her than carbon, for exanple

20 "Alkynyl" means an aliphatic hydrocarbon group containing at least one carbon-
carbon triple bond and which may be straight or branched and comprising about 2 to
about 15 carbon atoms in the chain. Preferred alkynyl groups have about 2 to about
12 carbon atoms in the chain; and more preferably about 2 to about 4 carbon atoms in
the chain. Branched means that one or more lower alkyl groups such as methyl, ethyl

25  or propyl, are attached to a linear alkynyl chain. "Lower alkynyl” means about 2 to
about 6 carbon atoms in the chain which may be straight or branched. Non-limiting
examples of suitable alkynyl groups include ethynyl, propynyl, 2-butynyl and 3-
methylbutynyl. The term "substituted alkyny!" means that the atkynyi group may be
substituted by one or more substituents which may be the same or different, each

30 substituent being independently selected from the group consisting of alkyl, aryl and
cycloalkyl.



ni trogen, oxygen or sulfur, alone or in conbination. Preferred

het eroaryls contain 10 about 5 to about 6 ring atons. The

"het er oar y\o nagnsBeoptional |y substituted by one or np¢EgusHbdtdzio0
system substituents” which nmay be the same or different, and are as .
defined herein. The prefix aza, oxa or th| a before the het eroaryl
root name means that at least a nitrd@e oxygen or sul fur atom
respectively, is present as a ring atom A nitrogen atom of a
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Preferred a aryl rise a lower a ﬁ/ r oup limt
exanpl e onhitragematt(a‘nlczﬁ adhatgraaryl icaghegptiosallyopx} ¢!|ze¢ Fﬁ@thﬁ)w fQSPODﬁ@g N-oxide.
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"Cycl oa non-aronmati c no I'ng system
corrprl si nghierahpytrinddingl, @yddond (Indading iN-awlmtityted pyfidones)yisakarnayls t o

about 7 rISRERR xR DR R syt PIRENF POt Ry 1 2

wi th one ffiadiBidlyi, pyﬂaﬁur@ygiyﬂamngsquhum]mgl pwthatézmmyoﬂndalﬂelrﬁdsmfb 2-
or different, and are as

fined above ng_exa
sui tabl e alpyridieykimidagga, althiazalyy, ﬁ@nafefera?@ev'o B\‘%’M az ﬁﬂp@‘?ﬂ%}ﬁ'damly'
cycl ofexyhensotfieAPEBLiroliaN dimidazolyl, thienopyridyl, quinazolinyl, thienopyrimidyl,
pyrrolopyridyl, imidazopyridyl, isoquinolinyl, benzoazaindolyl, 1,2,4-triazinyl,
benzothiazolyl and the like, The term *heteroaryl” also refers to partially saturated
heteroaryl moieties such as, for example, tetrahydroisoquinolyl, tetrahydroguinolyl and
the like.

25 "Aralkyl” or “arylalkyl” means an aryl-alkyl- group in which the aryl and alkyi are
as previously described. Preferred aralkyls comprise a lower alkyl group. Non-limiting
examples of suitable aratkyl groups include benzyl, 2-phenethyl and
naphthalenylmethyl. The bond to the parent moiety is through the alkyl.

"Alkylaryl® means an alkyl-aryl- group in which the alkyl and aryl are as

30  previously described. Preferred alkylaryls comprise a lower alkyl group. Non-limiting

example of a suitable alkylaryl group is folyl. The bond to the parent moiety is through

the aryl.



the like. Non-limting exanples of suitable multicyclic cycloal kyls
I nclude 1-decalinyl, norbornyl, adamantyl and the |like, as well as

partial |l y setldoedizestaspeci es such as, for exanple, i ndalfty[lmsz(mﬁ/(uz]go
t etrahydronapht hyl and the like. 10 "Hal ogen" neans fl uorine,

chlorine, bromne, or iodine. Preferred are fluorine, chlorine and
brom ne. "Ring system substituent” means a substituent attached to an
aromati c or non- aromatic ring system which, for exanple, replaces an
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rou consi stin Ikyl aryl —cycl o ara
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such noi egfjodieangPrymMBee di oxy, ethyl enedi oxy, C( CHS) 2- and the

I i ke which for and
" Het er ocycl yi mﬁﬁghﬁ%n&gﬂéﬁgﬁp%é%? gg@'ﬁ%@&%ﬁ' ocalararomatlc oron-
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20061 533326e;§§h’ﬂeld32&@ﬁa’o®&£&&& thégrwm;stﬁgr f@H@m&hén'Dl B9aN aryl,

oxygen orh stul fur II 51 P onbi natj on are

e eroaryl aralkyl, alkylary heteroaralkyl, heteroarylalkenyl heteroarylalkynyl
alkylheteroaryl, hydroxy, hydroxyalkyl, alkoxy, aryloxy, aralkoxy, acyl, aroyl, halo,
nitro, cyano, carboxy, alkoxycarbonyl, aryloxycarbonyi, aralkoxycarbonyl, alkylsuifonyl
arylsulfonyl, heteroarylsulfonyl, alkylthio, aryithio, heteroarylthio, aralkylthio,

20  heteroaralkylthio, cycloalkyl, heterocyclyl, -C(=N-CN)-NH,, -C(=NH)-NH,, -C(=NH)-
NH(alkyl), Y1Y2N-, Y1YaN-alkyl-, Y1Y2NC(O)-, Y1Y2NSO2- and -SO.NY, Y2, wherein Y,
and Yz can be the same or different and are independently selected from the group
consisting of hydrogen, alkyl, aryl, cycloalkyl, and aralkyl. “Ring system substituent”

may also mean a single moiety which simultaneously replaces two available

25  hydrogens on two adjacent carbon atoms (one H on each carbon) on a ring system.
Examples of such moiety are methylene dioxy, ethylenedioxy, ~C(CHa)- and the like
which form moieties such as, for example:

S oD

"Heterocyclyl" means a non-aromatic saturated monocyclic or multicyclic ring
30 system comprising about 3 to about 10 ring atoms, preferably about 5 to about 10 ring
atoms, in which one or more of the atoms in the ring system is an element other than



adj acent oxygen and/or sulfur atons present in the ring system
Preferred heterocyclyls contain about 5 to about 6 ring atons. The

prefix azawooes/asskhi a before the heterocyclyl root nls@ﬁUgm@gmzltgmat
at |east a nitrogen, oxygen or sulfur atom5 respectively is present

as a ring atom Any-NH in a heterocyckyl ring may exist protected
such as, for exanple, as an -N(Boc), -N(CBz), -N(Tos) group and the
| i ke; such protections are also considered part of this invention.
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ring. 4 there is no -OH attached directly to carbons

mar ked 2 %#Hgesr dﬁ@rqer!t §ﬂ6 areias detinesthersine d he mitroge erowliur atang ehibes uch
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15  there are no hydroxyl groups on carbon atoms adjacentto a N, O or S, as well as
there are no N or S groups on carbon adjacent to ancther heteroatom. Thus, for

example, in the ring:

2
5 1 555'
N
H
there is no ~OH attached directly to carbons marked 2 and 5.
20 It should also be noted that tautomeric forms such as, for example, the

~
L~
NS0 -
H and N" “oH
are considered equivalent in certain embodimeénts of this invention.
“Alkynylalky!” means an alkynyl-alkyl- group in which the alkynyl and alkyi are
25  as previously described. Preferred alkynylalkyls contain a lower alkynyl and a lower
alkyl group. The bond to the parent moiety is through the alkyl. Non-limiting examples

of suitable alkynylalkyl groups include propargylmethyl.

moieties:



13 "Heteroaral kyl" neans a heteroaryl-al kyl- group in which the
heteroaryl and. alkyl are as previously described. Preferred

het er oar al W mogosd2ai n a | ower al kyl group. Non-Ii m timgrescodnbase of
sui tabl e aral kyl groups include pyridyl nethyl, and quinolin-3-

yl methyl. The bond to the parent moieyy is through the alkyl. 5
"Hydroxyal kyl" nmeans a HO al kyl - group in which alkyl is as
previously defined. Preferred hydroxyal kyls contain |ower alkyl.
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"Aryloxy" means an aryl-O- group in whick the aryl group is as previously

20  described. Non-limiting examples of suitable aryloxy groups include phenoxy and
naphthoxy. The bond to the parent moiety is through the ether oxygen.

"Aralkyloxy” means an aralkyl-O- group in which the aralkyl group is as
previously described. Non-limiting examples of suitable aralkyloxy groups include
benzyloxy and 1- or 2-naphthalenemethoxy. The bond to the parent moiety is through

25  the ether oxygen.

"Alkyithio" means an alkyl-S- group in which the alkyl group is as previously
described. Non-limiting examples of suitable alkylthio groups include methylthio and
ethylthio, The bond to the parent moiety is through the sulfur.

"Arylthio" means an aryl-S- group in which the aryl group is as previously

30  described. Non-limiting examples of suitable aryithio groups include phenylthio and
naphthylthio. The bond to the parént moiety is through the sulfur.



WO 2006/ 133322 PCT/ US2006/ 022190 14 "Aral kyl t hi 0" neans an
aral kyl -S- group in which the aralkyl group is as previously

descri bed. wiyoided/izB32ki Ng exanpl e of a suitable aral kyl t hp@r 860802250
benzyl thio. The bond to the parent noiety is through the sulfur.

" Al koxycarbonyl " means an al kyl - O CO- 4group. Non-liniting exanples of
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nat ural sour ceAndsuiianyt gheanan si KBk sroupr Bethonghio thg pRIesy MAFtY i |
purified tf‘IICHLI@'”I tﬁgrsuﬁoﬁﬂrrpound refers

The term “substituted” means that one or more hydrogens on the designated
atom is replaced with a selection from the indicated group, provided that the
20  designated atom’s normal valency under the existing circumstances is not exceeded,
and that the substitution results in a stable compound. Combinations of sﬁbstituents
and/or variables are permissible only if such combinations resuit in stable compounds.
By “stable compound’ or “stable structure” is meant a compound that is sufficiently
robust to survive isolation to a useful degree of purity from a reaction mixture, and
25  formulation into an efficacious therapeutic agent. '
The term “optionally substituted” means optional substitution with the specified
groups, radicals or moieties.
The term "isolated" or "in isolated form" for a compound refers to the physical
state of said compound after being isolated from a synthetic process or natural source
30  or combination thereof. The term "purified" or "in purified form" for a compound refers
to the physical state of said compound after being obtained from a purification process
or processes described herein or well known to the skilled artisan, in sufficient purity



to the physical state of said conpound after being obtained froma
purification process or processes described herein or well known to

the skill efoabdsede in sufficient purity WO 2006/ 13332ZcT/us2006/022190
PCT/ U82006/ 022190 15 to be characteri zabl e by standard anal yti cal

t echni ques descri bed herein or well kl own to the skilled artisan. It
shoul d al so be noted that any heteroatdmw th unsatisfied val ences is
assuned to have the hydrogen aton(s) to satisfy the valences. 5 Wen

any varia ycl et.c. cCcurs e. t han one
tine in ?n@e é@aﬁ ; ruen{ %’Fﬁ%ﬁ&%@ 'CQ%EF?@QW%? 8ﬁ?qub5’ e oL yvel
occurrencEncu\sn tmﬂmmmmmeén its definition at every ot her
occurrence. In, H I%ﬁ Be tE}he |n nt| n di.scl oses _a novel, easy
to use process £8pu |nﬁ‘ & ﬁi)%nl}h cP'Br 'énqat'éﬁ%?’?gﬂﬁﬁﬁ Bwo
steps. 10assurhdeetd havs thet lRirédem abﬁf(é)lta@aﬂsﬁzrthéearéhcégr milall is
added to a sui bI e solvent —under anhydrouS conditions. After

cool i Ry the sofMENGMN \Rriablesienr atvk hetaranyrie, 5", stoleccurs gwrethan ensiime
0 C LDA m'—édi"%%stl{ﬂﬂﬁpgr anFOINgJ]ﬁ/?, :téa ﬁlﬁ‘goﬁ CablScSHdad is ﬂd&?)ﬁhggnt of

reaction mxture 1s stirred Preférted nperature ranges
exanpl e, ltsdgfmIMbateveawomar@camemcaso C and from about -80 Cto

b -70 Cb I
or of or r od basq™ oh empOARf ik eRus SfGiosey BTl 3R 46 H8R Bl for
the base prepaiig cémpuoehds oéﬁbnmlallemnpﬁmg tweestepse i s Li HVDS, KHMDS,
reaction tine

or S is Preferre ran

f rowﬁgbout ! 1 ﬁb%heﬁ'f)s&rsi a':[mgtl)'"tﬂ etﬂﬁ?@ ailig aggﬁ@é‘? g sufjable sdivent
preferr edundnrrdmhybmuswﬂrtmhaaWﬁ@nc@énnghﬁe %lsﬁaﬁbn td Eﬂeh@bflﬁur\ﬁahge of about
within the rQE:pln still ractitioner. After stirringis

copl et e H08Y 0" ottt LHMDRS KilhuiS8 o eI addsd torfhg soivent
and stirragH thef l%ﬁ@fl&pﬁbe( il 5 &tifrRY nP?éf@h'QS térflﬁefa tr'aﬂg?lée Eﬁﬁfraé)ﬁéﬁ‘@)é?

Again, determnin reaction tine Is hi n
of the prfa@m&hwhe&O Gin abgut - ée"n@rmdlfgomabnufa-ﬁ@uc ®oabdu ui78° Cobeing

e e cebssiedy hefbrredh L1005 % B RStdul ore R agie T iR e
agai n pr elsearm’efqrrmmeemmhﬂmthal b_ageu&bDAeaPcplaﬁerrecéaqﬂeeﬂttwhm thecbdskds
convent | dHEMARFOS: e High et B 1e, Plpeies Fesde Hhesgance
nmol e to aestabdutvited rmfurs withp @2 touf befn@g @bl;b@méllly preferfad) Withizpe't
0.025 ol (fetégnlﬁgtlgrg o) th5e er;cglcte tlmgfbeﬁ'lgcv?g}) N?!F(HI?‘I the I'OUtlnr(TausltI" of the practitioner.

20 After stirring is complete a compound of formula |l is added to the reaction
mixture and stirred, preferably while maintaining the reaction temperature. Again,
determining the reaction time is well within the skill level of the pracititioner, but is
generally from about 30 minute to 2 hours, with 0.5 to 1 hour being especially
preferred. The reaction is then quenched with an agent such as saturated ammonia

25  chloride, again preferably while maintaining the reaction temperature and the
compotind of formula IV with or without isolation is collected by conventional means.
In terms of amounts, generally from about 0.05 mole to about 3 moles of a compound
of formula [I and from about 0.025 mole to about 1.5 moles of a compound of formula
Il are used. The amount of base used is from about 0.5 mole o about 3 moles.

30 in the next step a reaction mixture comprising the compound of formula IV and
an alcoholic solvent is formed. Hydrazine, with hydrazine monohydrate being

especially preferred, is added to the reaction mixture followed by the addition of acetic



1l are used. The anobunt of base used is fromabout 0.5 nole to about -
3 moles. 30 In the next step a reaction mxture conprising the
conpound ofyof@bghsbaz! V and an al coholic sol vent is forg@gys2006/022190
Hydrazi ne, with hydrazi ne nonohydrate being especially preferred, is
added to the reaction m xture foll owed by the addition of acetic WD
2006/ 133322 PCT/ US2006/ 022190 16 acid®and the reaction mixture is
heated at a tenperature form about 500 C to about 1500 C, with from

oF 11 o ol PO beddonmpls s FRABESR p et ol dhdhr So°GtpRbout
about 20 1800 pwith #@m bbomtg’(}?ibamtaidty! ODF ﬁlﬁlngéspé\ﬂallyfprbf&red for a period
det erm nat{eon of t?ailyexact 5 ski of the

practiti ofe¥Me 8ERE |r9ngl.pg§ro%h?“tv£ tﬂﬂﬁogitﬁtbehqlﬁﬁg‘@%h pbeyih 24 iocahayt 40

3 rml apéin @epaaaumgr@érre&engametﬁe@lefe%nm{ohrcﬂrfhéeﬁaﬁt t@n&@lwélpwéh the
el ng especl al y pre erred he sol vent

th to O
s i hgn r@ﬁ%vgt%eﬁaeﬁlt{qr@au@@meﬁ s theramei ofﬂwbrér@wange@&om 0,08 to 3 mol,
purified byy mééﬁbupgéqud&c%mghgwﬁﬂmawu‘i@ 4d-3o! Pthol, Hifef @bpggo 0.5rgol

conmpounds for fornu repare e invenfive Process Inc
t hose whebeing eﬁpeﬁ:!alimatefg@ed The sol@ant i dhes rexhhved, um:ldryedmadspressuredand

h - OR6
\émdtjl ti ona heaéngéf@}ﬂl'odl{cﬂs\cl%ur{g%ghbyé@#gzra rgrhwgq'{'lﬁi\ﬁria/e%y&w'q%gﬁhal ogen,
CF3, CN, fI ovve(rijlfﬁéd cainppuyds fopforaiuiy | pﬁ!nh?d b}utl'min\ﬁemtiVe;ﬁ?ﬁeﬁlaclude
nor e pre red w n a n I
a1 k18" 51 {5R6 Wrri R TR elists frey CNTiowal Ao T siPEed ity ci e alioh,
The i an“éﬂyD'heﬁbr&éiy@&ﬁHei&@di%cfyl |hs ﬁxelrrgl | fée?) by thte foIdI ;)WI Ing Cn
preparations 3 %eﬁg&aﬁs i ch shou nr? § construe o,lim e

scope of the SEbQABTER, SpMPAY O(BWPI?gl whergimRS isdiptogen,
reagent s gpy e, Ibﬁ/%?éfk?ﬂ anlégmw of B rs@ﬂaf@ad @d‘ithQORG'eii‘e ni&}éfg?éﬁéﬁ@a%wth
tertiary b boC tet ro uran: THE lithiu

bis(tri rreamq/gé ﬁﬁg{tméa{ @@borﬂ_lmqmbyhe@n é i lewver alitymllawt picBeer espagaily
pot aggi umyhyPRLAY HEst Prefdifdd.
The invention disclosed herein is exemplified by the following preparations and
examples which should not be construed to limit the scope of the disclosurs.

EXAMPLES

20 The following solvents and reagents may be referred to by their abbreviations in
parenthesis:
tertiary butoxycarbonyl: Thoc
tetrahydrofuran: THF
lithium bis(trimethylsilyl)amide: LiHMDS
25  ethanol: EtOH
acetic acid: HOAc
potassium t-butoxide: t-BuOK
dichloromethane:DCM
liter: L
30  milliliters: mL
grams: g
room temperature or it (ambient): about 25°C,



di chl oronet hane: DCM liter: L 30 mlliliters: nL grams: g room
tenperature or it (anbient): about 25C. WO 2006/ 133322

PCT/ US20064@2ad¢333247 nol e: nol. Exanple 1: Preparati opc©fis2006/0221%
Preparation of 3-am no-4-ethyl-pyrazole 5 Butyronitrile (207.6 g, 3
nmol ) and anhydrous THE (8 L) were intreduced into a three-necked
round bottom fl ask equi pped with a nechanical stirrer, a thernoneter
and a 2 L pressure-equalizing funnel, which had been kept under dry
ni trogen. H% ol ution was cool ed to -72 C (acetone-dry ice) and a
solution o IHVDS |.OMin THE (3L, 3 nmol, 2 eq.) was added dropw se
over a 45 mnute perlod and t he reactlon 10 m xture was stirred for 1
hr. Next di ssol ved
in 200 m adole a 30 mn

f C-
perio Upon t C :
sti rrgd for 3?@&9%51#'% (éﬁnga efhi %’Looghrydpwas qug (‘a"@ ré\}n’{l{?%u\é@ﬁ into a
sat ur at edthreernetciedituadi ttospilask equip@ed yitlat medrﬁin'it‘hl Stimer) athemnadeter
for 10 mn. reaction m xture was filter dan the col,lecited s
hos masheRihAd - FEEHIACaraiing fitet whist BEbel feptafigRe nagtSEeR rhé
filtrate wagtich wad coaré@rtormgﬂ@qauaroﬁuidfrﬁtc@) and afdolutionast LAGRIDS 1.0Mein THF
filtrate was concentrated under reduced pressure w tg@nﬁwgrm wat er

bath (<30(3b) 3traol 3¢k Wae §dded FroRVISRPYHE 4@ Bliyte perio Hee yRAGion
sol utihon wag: Gll4K St b dgﬁﬁh%&h o S GFdt n%nh)ateamgbﬁsaﬂﬂ 1849 a

reactlon vessel equi p ghetic stlrrln bar ‘and heatln
oi | bath. dblycnlvedlmEOO mmn‘ﬁﬁwae add@ﬂ)vma 5Q0 g gddjiien paelrves at?r{-bmm

reaction vess I |

o 2 BsPEIP: Ul cPmblotol e g R ine MadiBR b AR Srrdd6F 56 ffn ot

was heatedf2a@,80 C for 40 hours. 25 The reaction m xture was

concentrat ed der reduced pressure .jin hot [.

renove conpl et & TeH IOPPP@%@F?@F%M %%érpgeéluav\%&gmba g@gﬂd%?@g@%h‘)'—) at-

Thehqgudem‘i & ()ae@%rﬁ&dahedo%hh Tret restimemixiire wadfiltePed and tite velkctet solid

4

i a n\?vag wa%hed with diethyl ether {4X1 L) before being discarded. The filtrate was dried

over magnesium sulfate and filtered again. The filtrate was concentrated under

reduced pressure with a warm water bath (<30° C) to leave a 450 g of a yellow

solution.
20 The yellow solution was diluted with ethanol (200 proof, 2 L) and charged into a

reaction vessel, equipped with a magnetic stirring bar and heating oil bath. Hydrazine
monohydrate (180 mL, 2 eq.) was added to the reaction vessel while stirring followed
by the addition of HOAc (64 ml., 0.35 eq.). The reaction vessel was then sealed and
the mixture was heated to 80° C for 40 hours.

25 The reaction mixture was concentrated under reduced pressure in a hot water
bath (50° C) to remove completely all the solvent and yielded 21 9 g of a crude oil.
The crude oil was diluted with methylene chioride (2 L) and washed with brine (400
mL). The phases were partitioned and the pH values was monitored (pH ~ 9). The
organic phases were combined and extracted with methylene chloride (2X 1 L). The

30 filtrate was concentrated under reduced pressure to dryness to 1086 g of light yellow oil
(3-amino-4-ethylpyrazole), which was solidified under vacuum. Yield 65%.



m.). The phases were partitioned and the pH val ues was nonitored (pH
- 9). The organic phases were conbined and extracted with nethyl ene
chl ori de (@ 2006Q333khe 30 filtrate was concentrated undefcresdv®dion
pressure to dryness to 106 g of light yellow oil

(3-am no- 4- et hyl pyrazol e), which was qgl i di fied under vacuum Yield
65% WO 2006/ 133322 PCT/ US2006/ 022190 18 Conparati ve Exanple 1:
Preparation of 3-am no-4-ethyl-pyrazole (not according to the

i nventi ongg étW'éEfx'a 1649®g a.%naﬁdfel nfeLasl Ry, Vl-gﬁf&%@gﬁ&%&mi’gg

4.12 ol )" Wereé a Tar i

t- Bum(amtig,mzmgnﬂ) in dlethyl 5 ether (7 L), which was at a
t t b
L he eact on USRI ROR 2% oy at8e Bl HORRY bludl flec

reaction foixteactonaessdl emnmmmg acuspensinyof t-ReOKqB08 ige 2125 mbl) iredieTHy:

< ot 9 <BnBLUA oy WETGHNER of R Rebeielre bantedi il 07 oVena dBEperen

to 0 C fodiringeshich tiffe rdabtiohitémpaetirs evdsanaintfifedbstitceh J5o1C 0127 @ The
The reaction méwgre was then fl4tered and the solid was washed with

di et hyl efRENCN DY WRS thepgliniad Quemight AIJOPRERMPSRIM rated at 50 C

to yield 250 i t
Et OH (350 ni) i re%fg?g?? 'ﬁtg'péh%%gﬁeﬂ %Oomﬁc’o"b Pend HOPEE (R Al bact ity

mai nt ai ni adfles wlet!ﬁ:ltniaaﬁammdeed@@ﬁtendemgeramed)%wee1 -5°oCIt©\Qe@ followae with
15 t ngg

r ef ?3%1' &[P rn%t ﬁ@‘?’hﬁ%ﬁﬁé f_h[' ﬁP ven rgggﬁbtrderﬁgc\t/dpg%%g@g\‘}%ﬁe Hb%bdéhe
to yield %Egvaa‘wgs‘hed)wnbidiethWIwherl(Exmﬂaml)d iedilirate was theb cohc&@hitad di
b 2 ted and the DCM I

w;!sﬂgd( 5%1% c?wéﬂf%%@ﬁ %!?ﬁkﬁel&@ﬁ@%ﬁsel asgr S wgr e conb?%gcrj \Qﬁz 20
washed wi L h bDQWIe(@ikﬁaﬁ diﬁso)vedrintotdwEthﬁBﬁ@d’lLD@ml Wﬂn%yﬁa@ﬂml
again wt rLn wer e

s out W AU whiS Frelivkinings cordigh S mbpraiag 4l 207 & oSt Gdouivedby the

yi el g5an giditiodefHoAe!dt S0P o 40° C.I PIRETdRIBR hatktuf S wad tHérY ﬁaﬂ?&eﬂ at 72°C
3-am no-4-ethyl -pyrazole. Yield 23% The above description of

i nvent i orPvesnight ended to be illustrat | ve and not 25 liniting. Var| ous
changes or no e e %ﬁh y
occur to thos?i{selk |né ';éme aFt hese chan@éfgW&c‘&N% The ol

depart i ngvég digsolved in 1 L of DCM and brine {2560 mL). The layers were separated and the

DCM Iayef was washed with brine (150 mL). The aqueous layers were combined and

20  washed with DCM (2x500 ml.) and the combined DCM layers were washed again with
brine (150 ml). The DCM layers were combined, and dried with sodium
sulfate/magnesium sulfate. The solvent was removed to yield an oil which solidified at
room temperature to give 70 g 3-amino-4-ethyl-pyrazole. Yield 23%.

The above description of the invention is intended to be illustrative and not -

25 limiting. Various changes or madifications in the embodimenis described herein may
occur to those skilled in the art. These changes can be made without departing from
the scope or spirit of the invention

30



the scope or spirit of the invention 30 19 What is clainmed is: 1. A
process of making a 3-am no-4-substituted pyrazole derivative of the
formula: R2 NHz N N (1) Hin which R2 is selected fromthe group
consisting of R9, alkyl, alkenyl, alkynyl, CF3, heterocyclyl,

het erocycl yl al kyl , hal ogen, hal oal kyl 19aryl, arylal kyl,

het er oaryl al kyl , al kynyl al kyl, cycl oal kyl, heteroaryl, alkyl
substituted with 1-6 RO groups which can be the sane or different
and are ipnde eqﬂentl . selected fromthe |ist of RO shown below, aryl
substi t ut SHAMEE 13r vyl or heteroaryl groups which can be the same
or different and are independently sel ected fron1pheny|,.p_riQyI,

t hi ophenyl.,  fAPERRASSH dakinG 2 ob-anipedpsibstiiujed lpxraé@lewlqrwaévﬁ arthe or
het er oar y{, @ R-P, heteroaryl substituted with 1-3 aryl or heteroaryl
groups which can be the sane or different and are independently

sel ected from phenyl, pyridyl, thiophenyl, furanyl and thiazolo
groups, heteroaryl fused with an aryl or heteroaryl group, /-\
-(CH2)mM N ~N-R 8 / (CHz) n~~\ N -aryl-hh@FRe y aryl~ NRB \ / and
wherein one or nore of the ar and/ or/0rfe or nore of the heteroaryl
in the above-noted definitionj/ or can be unsubstituted or

optionally substituted with 20// one nore noi eties which can be the
sanme or different, each noiety/being \\ ndependemt ly selected fromthe
group consisting of hal ogen, - - N -SR5, -'S(02)R6, -S(02)NR5R6,
-NR5R6, -C(O) NR5R6, CF3, alkyl, I?klg and OQF3; R4 is H,- halo or
alkyl; R5 is H alkyl, aryl or cyqgloalkyl; R6 is selected fromthe
group consisting of H, alkyl, alkéhyl, aryl, arylalkyl,

in which

R?is selected from the group consisting of R®, alkyl, aikenyl, alkynyl, CF3,
heterocyclyl, heterocyclylalkyl, halogen, haloalkyl, aryl, arylalkyl, heteroarylalkyl,
alkynylalkyl, cycloalkyl, heteroaryl, alkyl substituted with 1-6 R® groups which can
be the same or different and are independently selected from the list of R® shown
below, aryl substituted with 1-3 aryl or heteroaryl groups which can be the same
or different and are independently selected from phenyl, pyridyl, thiophenyl,
furanyl and thiazolo groups, aryl fused with an aryl or heteroaryl group, heteroaryl
substituted with 1-3 aryl or heteroaryl groups which can be the same or different
and are independently selected from phenyl, pyridyl, thiophenyl, furanyl and
thiazolo groups, heteroaryl fused with an aryl or heteroaryl group,
§—(0H2)m—N/_\N—RB

N/

CH N\ /N 7N
— ; — an :

wherein one or more of the aryl and/or one or more of the heteroaryl in the

above-noted defi_nitions for R? can be unsubstituted or optionally substituted with



aryl al kenyl, cycloal kyl, heterocyclyl, heterocyclylal kyl, heteroaryl,
and heteroaryl al kyl, wherein each of said alkyl, aryl, arylalkyl,
cycl oal kyl, heterocyclyl, heterocyclylalkyl, heteroaryl, and
heteroarylalkyl can be unsubstituted or optlonally substituted with
one or nore noieties which can be the28ame or different, each noiety
bei ng i ndependently selected fromthe group consisting of hal ogen,

| kyl, I | oal k het Iyl al kyl 3, OCF3, CN,., -OR5 -NR
SRLD - o bonS ooy BEf oo Eerdimayrs deienb sREh mektytiand

-C(O NR5Rh@e encﬁ(ﬁﬁlb‘,seie%@frorrﬁﬁ Ei? CO@Q%WW en; MRO)GRD2ERY,
-N(R5)C(O)R7 and - G O NR5 s, sel ecte fromt he gr oup

consi st i ngg(@fz)% k@ﬁoz M?cﬁ{oa IR, QI(QPNR §5IFaI akylyaryl pad & v |

aryl al kyl, hetgs gﬁé}{) }alkyr’et eroaryl al kenyl, and heterocycl yI
wherei n” each of sal ¢ycl oal kyl , heteroarylalkyl aryl,

het eroaryl andRis\H,alky}) anylaor ¢;®loaﬂe_,4ubst ituted or opti onal | y
I nd dent | b th I eti whi, ch th
same or ai 11 e, o At b bhs s R Al DuBah BRusfvne
gr oup C0n§|1yEd1kd‘rgl nycbﬁll@ﬂ%ter@bwl hetafqoycl ,ardténplary |@1~:’d OCF3, CN,
-ORS, -NR5R10, R%? g C(O R R10,
-3(02) Rlohe e ﬂlqu\;, rem,q(qq )055(39 aryN@qﬁI&([@y@@algﬂdheterocyclyl
-N(R5

( )C(Cﬂ%@:yaﬁ%q 'Sr?eégfdaggmo ﬁé@m&gswrmw%\bﬁuﬁtgﬁad%? R6,

C( NH) NpRpnalle sebsiiyiedywith anel or Boo2 WRietierovhich san betthe samemrt he

900 CONBlSHoL o HBIRP80 e Rbron VERIT S RN R qro R SANERAIC,

- :\I(k R|5) < O)Ni@éﬁ,l @IkyﬂhwachoalksEhetHr@cycMa:lhyll®E3 gmoag cmn@Fs’t I-NBT]T: | H
hot o bar viCRBIER NG HOR Rk o1 GISSEE EpRE AN IR e
aryl al kyl .s@yf!- SR“WS(ODRF e-rseexmmw hﬁm‘?)swghvlﬂ(mo(oméhﬁd oaryl,
and het eroary I'al k KJ ?tE be unsubstituted or optionally substituted
Wt h one~N(R Ya(INRSREL i es which can be the sanme or different, each

T oL s, RSSRRMER bl GE5 Fal T S BB 20. o
- ORS, - NRdiigtalkery(, RiREnopryROarylalkyl, heteroarylalkyl, heteroarylalkenyl, and
heterocyclyl, wherein each of said alkyl, cycloalkyl, heteroarylalkyl, aryl,
heteroaryl and arylalkyl can be unsubstituted or optionally independently
substituted with one or more moieties which can be the same or different, each
moiety being independently selected from the group consisting of halogen, alkyl,
aryl, cycloalkyl, CF3, OCF3, CN, -OR® -NR°R", -CH,0OR?, -C(O2)R?, -
C(OINR®R™, -C(O)R®, -SR", -S(02)R™, -S(02)NR°R"?,
N(R%)S(02)R™, -N(R¥)C(O)R and -N(R®)C(O)NR°R'?,
R® is selected from the group consisting of RS, -OR®, -C(O)NR°R'®,
-$(02)NR5R'?, -C(O)R’, -C(=N-CN)-NH,, -C(=NH)-NHR?®, heterocyclyl, and
~S(0x)R;
R is selected from the group consisting of halogen, -CN, -NR°R'?,
-C(02)R®, -C(O)NR®R'?, -ORS, -SR?, -5(02)R’, -S(02)NR°R'?, -N(R%)S(O)R’,
-N(R®C(O)Rand ~N(R®)C(O)NRR';



N(RS) Boc, -(CR4AR5)POR5, -C(02)R5, -C(O NR4AR5, -C(OR5, -SO3H, -SR5, -
S(02) R7, -S(02)NRAR5, -N(RS)S(02)R7, -N(R5)C(O R7 and -N(R5)C(O NR 4
R; or optionally (i) RS and R10 in the noiety -NR5R10, or (ii) RS
and R6 in the noiety - NR5SR6, may be joined together to forma

cycl oal kyl or heterocyclyl noiety, wi#d each of said cycloal kyl or
het er ocycl yl nDiety being unsubstituted or optionally independently

bei b t't R9 : ig O 4 which
comri ses: () K1 s SelRsdert nd BdhprorbisthB s H ARt vkt th o
conpound @iclcfamymﬁeﬁeidoycl@ @btérbcydrylémymhet@eoﬂw bAd dklatbaryrigs whsrerd
al kyl, al kenyl, substituted al ken al ky substitut ed al kynyl

aryl , sub83Gh efsaid alkyl arylerviadod ;%/CIOS"UMHHQ){QFPE |y|h%@t§FQ5%{PMa|k3%ir aI kyl ,

substi tutg e?d %xb h%{é?ﬁér%idﬂkyl cgﬁfa%tuﬁsub ute@l'é?ﬂggbﬁéli éi)ﬁ‘s&[gadfmztg

substitute eterocycyl or substitut et’erocy )
in the prmntmooe mqm;es_wmmsanhal\mssame Madﬁf@snhmc:h rm:etyeiminmt a

 erper ot v BeRBIASTER IR AN dfur Bt l & it Bud BRIE U !
with hydr a;mmk)amietemcmml Lk GCF3, IN; DS wwsyecmR“szﬁ) R -
e Y e R ORE R St WIRARS, G ORELLR A, TR e of
LDA and t 8RR L&1D,)NRR?, -N(RS)S(Og)R7, “N(R®)C(O)R” and -N(R%)C(O)NR*R%: or
optionally (i) R® and R'® in the moiety —=NR°R"®, or (ii) R® and R® in the moiety —
NR®R®, may be joined together to form a cycloalkyl or heterocyclyl moiety, with
each of said cycloalkyl or heterocyclyl moiety being unsubstituted or optionally
independently being substituted with one or more R® groups; and
misOto 4
which comprises:
(a) reacting a compound of formula Il

R% CN

~ (1)
with a compound of formula 11l
o)
A
H OR'

where R’ is alkyl, substituted alkyl, alkenyl, substituted alkenyl, alkynyl,
substituted alkynyl, aryl, substituted aryl, heteroaryl, substituted
heteroaryl, aralkyl, substituted aralkyl, alkylaryl, substituted
alkylaryl, cycloalkyl, substituted cycloalkyl, heterocycyl or
substituted heterocycyl,



is THF. 3. The process according to claim2, wherein R2 is a | ower

al kyl group, or a cycloalkyl group and Ris a |ower alkyl group that
is optionally substituted by phenyl. 4. The process according to
claim?2, wherein R2 is halogen, CF3, CN, |lower alkyl, alkyl
substituted wth -OR6, al kynyl, aryl, 2Reteroaryl or heterocyclyl 5.
The process according to cIa|n12 mhereln R2 is Br, , cycl opropyl
or ethyn

al cohol i c%gg?\?éﬁgﬁ%spo mm& MQ$ &Bb% m@erellgﬂﬁ%gﬁ or

but anol . &mpErgtups beReserogisaltdi 0O ¢ @ abeutD & whgiveiacdrigodcCofiomda
solvent is ethanol. 8. The process according to claim7, wherein R2

is ethyl My The process according to claim2, wherein the reaction
tenperature in step a) is about -80 Cto about -30 C. 10. The
process according to claim 2, wherel n the reaction tenperature in
step a) is about -80 Cto aboutR%70 C.CN1. The process according to
claim8, wherein the reaction tevrr\ngture i vftep a) is about -80 C
to about -70 C. 23 12. The procesgpaccording to claim10, wherein
the reaction tenperature in step b) is about 70 C to about 1000 C.
13. The process according to claim1l wherein the base is Li HVWS and
the solvgsd is THF. 14. The process according to claim 13, wherein
R2 is a |lower alkyl group or a cycloalkyl group and Ris a | ower
al kyl group that is optionally substituted by phenyl 15. The
process accor dj r
al kyl, al kyl bsta%?ngé%b pgoﬁnggfzg(?rﬁia \)ﬂtﬁ hg e?%gglrc)%%ld P
het er ocycalybholmasolm ap adeweraumthIann aboul 5ﬁ°n$ ) abohite1H)°C RRgive a
clopro thynyl. 17. The process according to claim
13 V\/ner e%[ Léncg%; fSﬁ'SHael solvent is nethanol, ethanol, propanol,
i sopr opang| OrTﬁélbﬁjb@lss according to claim 1 wherein the base is LDA and the solvent

is THF.

3. The process according to claim 2, wherein R? is a lower alkyl group, or a
cycloalkyl group and R’ is a lower alkyl group that is optionally substituted by
phenyl.

4. The process according to claim 2, wherein R? is halogen, CF3, CN, lower
alkyl, alkyl substituted with -ORS, alkynyi, aryl, heteroaryl or heterocyclyl.

5. The process according to claim 2, wherein R?is Br, ClI, cyclopropyl or
ethynyl.

6. The process according to claim 2, wherein the alcoholic solvent is

methanol, ethanol, propanol, isopropanol or butanol.

7. The process according to claim 6 wherein the alcoholic solvent is ethanol.
8. The process according to claim 7, wherein R? is ethyl.
9. The process according to claim 2, wherein the reaction temperature in

step a) is about -80° C to about -30° C.
10.  The process according to claim 2, wherein the reaction temperature in
step a) is about -80° C to about -70° C.
11.  The process according to claim 8, wherein the reaction temperature in
step a) is about -80° C to about -70° C.



18. The process according to claim 17 wherein the al coholic sol vent
Is ethanol. 19. The process according to claim 18, wherein R2 is
ethyl and the base is LiHVDS. 20. The process according to claim 13,
wherein the reaction tenperature in step a) is about -80 C to about
-300 C. 21. The process according to @&3aim 13, wherein the reaction
tenperature in step a) is about -80 Cto about -70 C. 22. The

Ctep 2 | Lapoliephiels AsBiiin L IR WG s8R IBRRtHG o
cl ai m 20, stepey) ¢s abdUte70°eGatd absutti@dpe.ature in step b) is about 70 C
base | 5 LTENDSTBAHIARSS SBBPGaRLt Sath LHIBLIRPosHS LITNDSABE L
accor di nggd|@emli@iMEL, wherein the base is KHVDS or NaHVDS.
14.  The process according to claim 13, wherein R? is a lower alkyl group or a
cycloalkyl group and R'is a lower alkyl group that is optionally substituted by
phenyl.
15.  The process according to claim 13, wherein R? is halogen, CF3, CN, lower
alkyl, alkyl substituted with -OR®, alkynyl, aryl, heteroaryl or heterocycly!.
16.  The process according to claim 13, wherein R? is Br, Cl, cyclopropyl or
ethynyl.
17.  The process according to claim 13, wherein the alcoholic solvent is
methanol, ethanol, propanol, isopropanol or butanol.
18. The process according to claim 17 wherein the alcoholic solvent is
ethanol.
19. The process according to claim 18, wherein R? is ethyl and the base is
LIHMDS.
20. The process according to claim 13, wherein the reaction temperature in
step a) is about -80° C to about -30° C.
21. The process according to claim 13, wherein the reaction temperature in
step a) is about -80° C to about -70° C.
22.  The process according to claim 19, wherein the reaction temperature in
step a) is about -80° C to about-70° C
23.  The process according to claim 20, wherein the reaction temperature in
step b) is about 70° C to about 100° C.
24. The process according to claim 1, wherein the base is LIHMDS and the
solvent is diethyl ether.
25. The process according to claim 1, wherein the base is KHMDS or
NaHMDS.



