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I MDINES TECHNICAL FIELD 5 This invention is directed to the synthesis of
substituted wayom@edsopyrim di nes, which corrpounds have uti PCTysoRedsa w de
range of indications including treatnentl of i nsomi a. BACKGROUND OF THE

| NVENTION 10 U. S. Patent No. 4,521,422 to American Cyanam d Conpany is

directed to certain aryl and hetero %ﬁ(lggéj and
het er oaryl ) - pyrazol oj I.,5- a] pyri m di hanones whi ch are active as

anxi ol ytic, anticonvul sant SuEsrlatiryep pmmﬁmmset al nuscl e rel axant
agents. Such corrpounds may generally be classified as "substituted
pyrazol opyri m di nes" having the followng structure (l1): 15 7 Rs 67 N i\

R 3 R5 OR?TE@ @d%ﬂfa R5, R6 and R7 are as defined in U S. Patent
No. 4,521, 422 t under 0 a different nunbering schene for the various R
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BACKGROUND OF THE INVENTION

10 U.S. Patent No. 4,521,422 to American Cyanamid Company is

directed to certain aryl and heteroaryl[7-(aryl and heteroaryl)-pyrazolo{1,5-

a}pyrimidin-3-yljmethanones which are active as anxiolytic, anticonvulsant, sedative-

hypnotic and skeletal muscle relaxant agents. Such compounds may generally be

classified as “substituted pyrazolopyrimidines™ having the following structure (I):
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wherein R,, Rs, Rs, Rg and Ry are as defined in U.S. Patent No. 4,521,422 (but under

20 adifferent numbering scheme for the various R groups).
Compounds of structure (I) are made according to U.S. Patent No.
4,521,422 by reacting an appropriately substituted pyrazole (a) with an appropriately
substituted 3-dimethylamino-2-propen-1l-one (b) as represented by the following

Reaction Scheme A:



Reaction Scheme AH7 R2Z ROH+ f ---> Structure (1) R3 Rs N(CH3)2 O

(a) (b) 5 U S Patent No. 4,900,836, also to Anerican Cyanam any,

di scl oses no\ygIm’W??’azol es (a) for use in,Reaction Schene KF{]}HS?G@%SR
specifically, in this patent pyrazoles %a) are made, as represented bel ow
in Reaction Schene B. by reacting appropriately substituted acetonitrile
(c) with a dinethylam de dinmethyl acetal (d) to yield the correspondi ng
propanenitrile (e), which is then reacted with 10 am noguanidine nitrile
(f) to give tHis2etanSehewaii ngly substituted pyrazole (a). Reaction Scheme B
z 2 31j1_r N(CH3)2 OCN (£H30 2 N(CH3)2 R3 (c) (d) (e) H NH2ZNH HNGB R2
NH2 H(~ R3 (a) 15 Pat ent No. 4,5217422 al so di scloses the

synt hesi s of substitut iRgdi of structure (1) using

starting intermedi ate er than substitited® 3-di net },N0- 2- pr open-
1 -ones (b). For e S repr e+sent ed React i on V\g]%tfr%g}é%

PCTI USO0/ 21924 3 R Rs N(CHs)2
(a) (b)
5 U.S. Patent No. 4,900,836, also to American Cyanamid Company,

discloses novel pyrazoles () for use in Reaction Scheme A. More specifically, in this
patent pyrazoles (a) are made, as represented below in Reaction Scheme B. by
reacting appropriately substituted acetonitrile (¢) with a dimethylamide dimethyl
acetal (d) to yield the corresponding propanenitrile (e), which is then reacted with

10 aminoguanidine nitrile (f) to give the correspondingly substituted pyrazole (a).

Reaction Scheme B
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15 U.S. Patent No. 4,521,422 also discloses the synthesis of substituted

pyrazolopyrimidines of structure (I) using starting intermediates other than substituted

3-dimethylamino-2-propen-l-ones (b). For example, as represented by Reaction



Schene C, U.S. Patent No. 4,521,422 teaches that the internediate al kali
met al sal tv® o1aésehydr oxynet hyl eneket ones (g) can be acyl acrEusdeinzeact i ng
with acid chlorides or anhydrides to3give 0-acyl derivatives (h), and that
neutralizati on of (g) with certai n acids affords hydroxynethyl ene ketones

(i), all of r th 5 razole ive npounds of
structure (\° ga@‘xa%ygb %tclﬁ ‘?Qaﬂ?e“ the ]lfﬁg’i’(dé %lg‘iﬂgwtawﬁb (al kyl or
phenyl)  RGf ﬁ{y&%éth?lene%oﬁé)(gWaanE‘ﬁﬁlatdaa:y fehctih@ with' 4 Ehlofide®.or Pat ent  No.
4,521,422 discl oses that dr oxymet hyI eneket ones_ (i) (éhbe converted to

ot her al dek?}‘ﬂ@"é’ﬁ%?%%ﬂ’%ﬁ’t@?yl ‘l"‘&i‘é’ﬁ“’éé a%%?‘n@f‘ﬁ%zéﬁ‘@k%ft @ith cepain
al kyl t hi og‘;&@wﬁ &L h @gn(:myle%e%tﬁea R9ei Ny RREK §hBNES réakled whE

repr esent React 1 on reacted wth “pyrazole (a) to give
conpound§ qurﬁokd@ttugé'ele)lpowh@frstmgmﬂe@yrrethI eneket one and 15 derivatives
whi ch are chem cal equivalents of the sane may al so be used, such as 2-
(di al kyl am no)-1-aryl or (heteroaryl)-2-propen-Il-ones. WO 41/ 10868

PCTI USCO 2 1:3dtiondSch&teaCt i on Scheme DRI OH R7 JIT-_ ~ CGalk | R6 R6 R7

S- al kyl
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10 Further, U.s. Patent No. 4,521,422 discloses that
hydroxymethyleneketones (i) may be converted to other aldehyde equivalents, such as
alkoxymethyleneketones G), alkylthiomethyleneketones k) and
aminomethyleneketones (1) - as represented by Reaction Scheme D - and reacted with
pyrazole (a) to give compounds of structure (I). Other hydroxymethleneketone and

15 derivatives which are chemical equivalents of the same may also be used, such as 2-

(dialkylamino)-1-aryl or (heteroaryl)-2-propen-1-ones.



R6 R7 NNHR) R6 In addition, other United States patents have issued
directed to ynt hesi s of substituted pyrazol opyrim r

exanpl e, B N 4,654, 347 and 4, 626, 538, both to AR o
Cyananide, drsclose substituted pyrazol opyrimdines of structure (1) nmade
by the techni ques di scussed above, but having different substituents than
those of U. S. ReatteniSciNene 3, 521, 422. Wiile U. S. Patent Nos. 4,521,422 and
4,900, 836, anong others, teach 10 techniques for tRe synthesis of
compounds of structure (1), sgth procedures are refatively trne consuni ng,
i nvol ve nunerous steps, and a partrculgrly cal efficient
for | arge-scal e synthesis. RACcorfli ngD¥, there is Ra nedd i PTH Iart for

i mproved synthetic techniques ch overcone these shggtcom ngs. The
present invention fulfills t hese ‘needs, and provi des further rel ated

advant ages. 15 SUMVARY OF THE | RVENTI brief, thel present invention is
directed to the synthesis of substitute yra Iopyrlntdlnes havi ng t he
followi ng structure (1), which c npounds have ility over a wi de range of
i ndi cations, including treatnent i nsomi §g§bECTIUSCEY21924 5
Rf RN ;zz,:: R2 R5 OR3 In structure ?ﬁ) abpve, R2, 'R3, R5, R6 and R7
may be any of a nunber of 5 substituents, and rdhresent the remai nder of

t he conpound. Thus, in one ®
R7 NRR(or NHR)
Rs
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In addition, other United States patents have issued directed to the
5 synthesis of substituied pyrazolopyrimidines. For example, U.S. Patent Nos.
4,654,347 and 4,626,538, both to American Cyanamide, disclose substituted
pyrazolopyrimidines of structure (I) made by the techniques discussed above, but
having different substituents than those of U.S. Patent No. 4,521,422.
While U.S. Patent Nos. 4,521,422 and 4,900,836, among others, teach
10  techniques for the synthesis of compounds of structure (I), such procedures are
relatively time consuming, invelve numerous steps, and are not particularly
economical or efficient for large-scale synthesis. Accordingly, there is a need in the
art for improved synthetic techniques which overcome these shortcomings. The
present invention fulfills these needs, and provides further related advantages.
15
SUMMARY OF THE INVENTION
In brief, the present invention is directed to the synthesis of substituted
pyrazolopyrimidines having the following structure (I), which compounds have utility

over a wide range of indications, including treatment of insomnia.



enbodi nent, the present invention is directed generally to the synthesis of
the pyrawoloompesss m dine "core” or "tenplate" itself, regerdsmasnef the
nature of the various R substituents.5In a nore specific enbodi nent, R2,
R3, R5, R6 and R7 of structure (1) 10 are as defined in U S. Patent No.
4,521,422, but under a different nunixg)eri ng schene for the respective R
groups. In particularly, R2, R3, R5;[’R6 and R7 of structure (1) correspond
to R2, RlL, R5, R4 and R3, resp. i f U S. Patent No. 4,521,422. In
anot her nore specific enbodi nent, : ,\R5p R6 and R7 of structure (I)
are as defined in U S. Patent No. /)¢, 6 7, herein R5 and R6 of 15
structure (I) are both hydrogeRsan , and R7 of structure (I)
correspond to R2, RL and R3, respectivel of U S. Patent No. 4,654, 347.
In yet another nore specific enbodi mentg” R2ZR3R3, R5, R6 and R7 of
structure (1) are as defined in U S. Patent No. 4,626,538, wherein R5 and
R6 of structure (I) are both hydrogeﬂ)and R2, R3 and R7 of structure (I)
correspond to R2, R4 20 (when Rl is -C(=O R4) and R3, respectively, of

U S. Patent No. 4,626,538. For purpose of convenience, the nore specific
enbodi ment s di scl osedn stagwge(labovaRa Ry B, RsrandiRy maybe enyrofagumberofR gr oups
of U S Ratgnt. . 4.5 s el 47 a 38.4 Thus, in one
enbodi mer':l’t ,S'\b%luet E?Sésée}]r‘lit geijpﬁeééﬁt fhgnn’i%gﬁn |rr°efcp' gdé?lg&fqﬂg' syl;l g ,eé'r? Sl

subst i t ut edemtyodazent,othy rpresecki inyentivavisndjrested ueheraidy (d the symalizeiseof thhai ch

conpounds have utility qQver,a wde ran of indicgations, including
Creatment obPARBHRRIAne, ForF P SpRIAE T HRY. fesrdle o IhResl eLEARIt he R
groups of URSubstifdéedtent Nos. 4,521,422, 4,654,347 and 4, 626,538. WO 01/ 10868
PCTI USOQ' 21924 6 The synthetic techniques of this invention represent

si gni ficant i nprovefbATOTHEREFINE KEbRHMSAL RedhinRedbssandiRraf simatgretBose

di sl 0sad | i bs SiPalR0ls. Pasnt N 4521 492 Fubliiers SRrABRumBAGE b | v W Lh

regard to enhanced efficiency for | scal e manufacture, reduced cost,
better yi el forshedrespectiveniigrquped In particulanly. RonRBi. tRsoRe and R Bf sunetitere ¢, i npr oved

techni ques gie alat ] %SRSt RCRHIRAY, of BRUPkENSLL] 85, Of the
In another more specific embodiment, R;, R3, Rs, R¢ and Ry of
structure (I) are as defined in U.S. Patent No. 4,654,347, wherein Rs and R4 of

15 structure (I) are both hydrogen and R, R3 and R of structure (I) correspond to Ry, R;
and R3, respectively, of U.S. Patent No. 4,654,347.

In yet another more specific embodiment, Ry, R3, Rs, R¢ and Ry of
structure (I) arc as defined in U.S. Patent No. 4,626,538, wherein Rs and R¢ of
structure (I) are both hydrogen and R;, R3 and Ry of structure (I} correspond to R;, Ry

20 (whenR; is -C(=0)Ry4) and Ra, respectively, of U.S. Patent No. 4,626,538.

For purpose of convenience, the more specific embodiments disclosed
above are also referred to herein as “the R groups of U.S. Patent Nos. 4,521,422,
4,654,347 and 4,626,538.” Thus, in one embodiment, the present invention is
directed to the synthesis of substituted pyrazolopyrimidines having structure (I)

25 above, which compounds have utility over a wide range of indications, including
treatment of insomnia, wherein structure (I) is substituted with the R groups of U.S.
Patent Nos. 4,521,422, 4,654,347 and 4,626,538.



pyrazole internediate, as well as inproved techni ques for naking
internmediates for synthesis of conpounds of structure (lI). These and ot her
aspects of tWe0 W Ention will be apparent upon referencePEHUEHEIEA] | owi ng
detail ed description. 10 DETAI LED DESCRI PTI ON OF THE | NVENTI ON As menti oned
above, the present invention is directed to inproved synthetic routes for

the synthesis of substi ttHeedysnetiaZRtiaRYEs B Ithe SnvehiidhN r@i@eC bighBicadS
anxi ol ytic, anticonvul sant, 'sedative-hypnotic and skel etal nuscle rel axant
agents. 15 SucHPeHPEBHGYchHibePHuHcbrigwmscgcliging thosecdissrased in)U.gHwieet Nahd have

previ ously bee%s%g%%g@é?,\%g?,%]&p%icﬂﬂfmth'}P adcﬁv g}%lncég%fﬁcﬁmg)oﬁor%@% by

4,654, 347 and pat ent’s are I ncorporate ere
reference in t keaila menficiet, ygducddoosg, Bypecyiéld aad/bnsimplified nacionbmddinerst Iof thi s

:\Ii-q\r/rgmllylo? i\l— Eg_e @%@?fﬁérgﬁ%rtécgpﬁh%%ﬁ) afliﬁsﬂt»’é{?g%%él \Evgrﬁé gig nci)tsrequire isolation of the
[1,5-a]-pyrim @irzole Hidribginy) dsasal AnirpeovedMdcER qied TROHAG N REerhOBatéOfok OW NQ

structure (hereinafter referred to as_"Conpound 1" or "1 "): YH3
~j ... NyCH3 o EBWssisRicImmerGnf sostse BT/ USOO 21924 7 As noted above, U.S.

Patent Nos. 4,521,422 anfl 4 900 ofi3b atHeSiS! AS@is bguy NLilesd § st Qppounds of

structure (lI) via pyrazole internediate (a). In one enbodinment of this
i nvention, syntdigsios telthe dollpwtingrietrdeddeseriptimay of this internediate, 5 which
of fers significant advantages over prior techniques, including enhanced
efficiency,!particularly in the context of |arge scale manufacture. In one

aspect of thi s DEHHIEFEREHSCRIPHONIIUREESN VEN ure (1) generally, or
Conpound 1 specifically,ad fieRfRPRbEHe P QA ANEN S BRAGL! 8Nmpried™

synthetic routes for the synthesis of substituted pyrazolopyrimidines which are active

as anxiolytic, anticonvulsant, sedative-hypnotic and skeletal muscle relaxant agents.

15 Such compounds are represented by structure (I) above, and have previously been

disclosed in U.S. Patent Nos. 4,521,422, 4,900,836, 4,654,347 and 4,626,538 (which
patents are each incorporated herein by reference in their entirety).

More specifically, in one embodiment of this invention, the

pyrazolopyrimidine of structure (I) is N-methyl-N-(3-{3-[2-thienylcarbonyl]-pyrazol-

20 {1,5-0]-pyrimidin-7-yl}phenylacetamide, which compound has the following

structure ¢hereinafter referred to as “Compound 17 or “17):
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1. 10 Reaction Schemre 1/ \ o SC 1 M|l N,,e HNaNHI/ M N~ NH
~ ~ NH2 ==l iN Br - 10d Br SB(OH2 1 Reagents: AcOH, (b
0 01/10b68 g pdrUsobid24 ACCH (b)
8, AcCH, c? % or My; (d) Pd(OQ, CO 715 wherein conpound 8 (see step b
above) is an enanminone having the structurez N N OT 8 In Reaction Schene
1, brom nation of the am nopyrazole affords the bronopyrazole 9. This is
theﬂ cyclized with enam none 8 (which may be nade 20 according to the
t echni ques di scl osed, | afant ) anl o aekd af fording
t he bronopyrazol opyr“lkgmﬁl(ﬁ%éngboig’.{%ipgugtr Q%n%%grﬂa‘%?o%‘%%@?ﬁ?‘%k‘?s WO
01110868 P&k $ynhes? dP 2dmpdintih of stneant €l wa piraddl¢ [ritopiediatec@). bdxph¢ ¢ aci d

OO L% B 53 Bt Sl R BRSHYRL P 4) FR0 hblso

5 which offers significant advantages over pror techniques, including enhanced

efficiency, particularly in the context of large scale manufacture.
In one aspect of this embodiment, a compound of structure (I)
generally, or Compound 1 specifically, is prepared by the following Reaction Scheme
1.
10

Reaction Scheme |

Reagents: (2) Br,, AcOH; (b) 8, AcOH,; (¢) Zn or Mg; (d) Pd(0), CO.

15 wherein compound 8 (see step b above) is an enaminone having the structure:

T/

_N -0

Y 8
In Reaction Scheme 1, bromination of the aminopyrazole affords the
bromopyrazole 9. This is then cyclized with enaminone 8 (which may be made

20 according to the techniques disclosed in U.S. Patent No. 4,521,422) in acetic acid
affording the bromopyrazolopyrimidine 10. This bromopyrazolopyrimidine 10 is



may be prepared fromthe bronmopyrazol opyrimdine 10 using a Suzuki coupling
with 2-thi oplrngeePronic acid in the presence of carbon rgRaxkEs.ANd a

pal l adium 5 catalyst. Accordingly, in the gractice of this aspect of the
invention, a method is disclosed for nmaki ng Conpound 1 by the follow ng
steps: (a) reacting pyrazole 9 (X = halogen) with enam none 8 to yield the
cor respondi ng haltepyreacted epird-tmapherecdrBoxyli3 acitli¢hloritly @ SheCpiRsdel8 of zi &0 X

and (b) reacting hal opyr | opyr i, m di 1 th eith

t hi ophenecar boxy[' TS L% a@%ﬁﬂgq%eed‘?sﬁe‘{ d‘ﬁ?e@é??@@“% %lﬁé’ gi‘(%hé@ﬁ@%qdﬂ?ﬁ or
(2) 2- thiophene rbgrbarpr@aﬁﬁlfﬂ)m fRe bidghopyrasetspyAmifineCAN 3G A B0 ictepliap thith

pal | adi um cat al yst, yi el d Conpound 1. 15 In another aspect of this
enbodi nent, a cor?p@iﬂﬁﬁ"s“eotfor%ftl? &E‘f‘u‘t“ethf If)rese'éfén%fr %ﬂﬂP‘V‘ mgRoRId At A gPafladium

speci fi caIIy, 5S ffeRared as depicted in the following Reaction Schenme 2.

WD 01110868 PCT/ US00/ 21924 9 Reaction Scheme 2 M | \' N M | N{p 1\ O/
Me NLN a Me S C N ~N\ /Aegapdingly, in the practice of this aspect of the invention, 2 method is

disclosed for making Compound 1 by the following steps:
(2) reacting pyrazole 9 (X = halogen) with enaminone 8 to yield

the corresponding halopyrazolopyrimidine 10
Hs

: N o
! N\ l \g'f
/ - §/CHZ PRRSE——— ’
NH2 N0 CH ~NTON
9 B Y 3 $
cu; 8 N 10
10 X ; and
(b)  reacting halopyrazolopyrimidine 10 with either (1) 2-
thiophenecarboxylic acid chloride in the presence of zinc or magnesium, or (2} 2-
thiophene boronic acid in the presence of carbon monoxide and a palladium catalyst,
to yield Compound 1.
15
In another aspect of this embodiment, a compounds of structure (I)

generally, or compound 1 specifically, is prepared as depicted in the following

Reaction Scheme 2.



CS N\ N N11 f 1 Reagents: (a) 8 AcOH (b) AICl3. 5 In Reaction
Schene 2, pyrimdine 11 is prepared by cyclizing azol e 7
wi th enam %@H SPThl s is then reactedq, under Friedel - Qafl}cg-msglgﬁé%tl ons
usi ng 2-thi ophenecar boxylic acid chloride and an appropriate Lewis acid
such as A Cl3 or ZnCl2 affording the desired product, Conpound 1.

Accor di ngl yRedctiont $epeacti ce of this aspect of the invention, a nethod is
10 disclosed for making Conpound 1 by the follow ng steps, (a) cyclizing
am nopyrazole 7 with enam none 8 to yield pyrazol opyri mN Hbe 11 H3 CH3

rNYO CH3 U1l NH2 3 NOCH3 --N YMEH"-r CH3 8 / (b) reacting
pyrazol opyrimdi ne 11 with 2-thi aphanecar yI| dr@ahlorldelnthe
presence of a Lewys acid to yie ounﬂ\gn a fu t her aspect of this
enbodi nent, a c und of structyfe (M Ener p, NoT~conmpound 1

speci fi cal I y, islpfeptr edt>as gepl cted in Reactl on Schene 3.

20 WD 01/10868 PCTIAUSOO 2192«/"’1\0 Reacti on SChe

11

Reagents: (a) 8, AcOH; (b) AICL.

5 In Reaction Scheme 2, pyrazolopyrimidine 11 is prepared by cyclizing
aminopyrazole 7 with enaminone 8. This is then reacted under Friedel-Crafts
conditions using 2-thiophenecarboxylic acid chloride and an appropriate Lewis acid
such as AICl; or ZnCl, affording the desired product, Compound 1.

Accordingly, in the practice of this aspect of the invention, a method is
10  disclosed for making Compound 1 by the following steps:

(@) cyclizing aminopyrazole 7 with enaminone 8 to yield

pyrazolopyrimidine 11

?I—h
N\(O
| N I CH3
/ + N/CHB —
|
NH, _N_O0 CHs J N7

CH3 ; and

{b)  reacting pyrazolopyrimidine 11 with 2-thiophenecarboxylic

15  acid chloride in the presence of a Lewis acid to yield Compound 1.

In a further aspect of this embodiment, a compound of structure (I)
generally, or compound 1 specifically, is prepared as dcpicted in the following
Reaction Scheme 3.

20



CNCNr Na NH NN M NNIN N EOCNa-N15 N)rNENElﬁOﬁI N r |ve
a Reagents: drazine; (b) 8, AcOH, reflux; (c) 2-bronothiophene,

51n Rgactiongvg)(%’é 8 3, preparation of Congpound 1 using a 92“based
prot ocol begins by cyclizing ethoxynethyl ene nalonodini;rlle mqth hydrazi ne
to give the cyanoam nopyrazol e 15. Condensation of enamne 8 with 15 in hot
acetic acid af Resaisn Sthereidtrile internediate 16. The Gignard reagent is
prepared from magnesi um and 2- bronot hi ophene, and reacted.with nitrile 16

giving the desired 10 product 1 upon ol ysis of t nyer medi ate i m ne.
Simlarly, addition @f 2- i t ffum thi ophgnd, to nitril'egl6 so provides the
W/{Q)\L ol ysi sNof™whe it eronedi ate \,mi ne.
a thod|s

desired product a akte ch' yi , erdne e
Accordingly, ing e actlueN of "Bhi s aspedt qf fihe nventid
di scl osed for making Conpourtdd by the foll gl eps: 45

cyanoam nopyrazole 15 with enam none 8 toéyretd aitrile- Ryr
16 H3 NCH3 CH3 + N ONTO91 1 N2 ~NOCH3 ' N 15 CH3'

Reagents: (a) hydrazine; (b) 8, AcOH, reflux; (c) 2-bromothiophene, Mg.

ngl i zi ng

pm di ne
e

5 In Reaction Scheme 3, preparation of Compound 1 using a Grignard
based protocol begins by cyclizing ethoxymethylene malonodinitrile with hydrazine
to give the cyanoaminopyrazole 15. Condensation of enamine 8 with 15 in hot acetic
acid affords the nitrile intermediate 16. The Grignard reagent is prepared from
magnesium and 2-bromothiophene, and reacted with nitrile 16 giving the desired

10 product 1 upon hydrolysis of the intermediate imine. Similarly, addition of 2-lithium
thiophene to nitrile 16 also provides the desired product again after hydrolysis of the
intermediate imine.

Accordingly, in the practice of this aspect of the invention, a method is
disclosed for making Compound 1 by the following steps:

I5 (a) cyclizing cyancaminopyrazole 15 with enaminone 8 to yicld

nitrile-pyrazolopyrimidine 16

o
NYO
l N | CH;
/ N o
N\ N O (ifHa ~
2 P
s ¢

am

P 2

8 N 16
CN . and

(b)  reacting nitrile-pyrazolopyrimidine 16 with (1) a Grignard

CHs

reagent prepared from magnesium and 2-bromothiophene, or (2) with 2-lithium

20  thiophene followed by hydrolysis, to give Compound 1.



CH3 & r--- N 16 CN; and (b) reacting nitrile-pyrazolopyrimdine 16 with
(1) a Gi eagent prepared from magnesi um and 2-b L.ophene, or
(2) with '%B?’:i’?‘}?f%m 20 t hiophene foll gped by hydrol ysi s?eﬁgg(@ﬁ;@"@mound
1. WO 01/10868 PCT/ US00/21924 11 In still another aspect of this

enbodi nent, a conpound of structure (lI) generally, or Conpound 1
specifically, is prepastdchnbthenaspete pf thissonbodimdne af cotripouwdngf strivgaset(Iyon Schene

4. 5 Reaction he 4 CO 2 Et N Et NCOP. H2N a CHNC o NNN Nb N
20 OH 21 2rAepBl n Gomponee ! ARecaicalis b PESPRRA QYN HeBe i g ToppYne) o) -
23 Reagent SReactign ScBemy kpr opi oni ¢ acid nethyl ester, EtCH A, (b) ethyl

di et hoxypropi onate, HOAc, A, (c) POCl3; (d) Pd(Ph3P)4, Na2CO3, EtOH (e)
2- br onot hi ophene, My 10 I n Reaction Schene 4, coupling of the phenyl am de
portion ¢f Hesdt@od NBempP¥l azol opyri m di ne begins with am nopyrazol e 20.
Condensation of 20 wth fornyl
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Reagents: (a) formylpropionic acid methyl ester, EtOH, A; (b) ethyl diethoxypropionate, HOAc, A; (¢)
POClI;5; (d) Pd(PhsP)4, Na;CO;, EtOH; (e) 2-bromothiophene, Mg

10 In Reaction Scheme 4, coupling of the phenyl amide portion of 1 to the
pyrazolopyrimidine begins with aminopyrazole 20. Condensation of 20 with formyl
propionic acid methyl ester, or alternatively with ethyl 3,3-diethoxypropionate,
affords the pyrazolopyrimidone 21. This is then converted to the
chloropyrazolopyrimidine 22 with phosphorus oxychloride using a conventional

15 protocol. Coupling of the boronic acid with 22 using standard Suzuki conditions
affords the pyrazolopyrimidine 23. The use of chemistry similar to that disclosed in
Reaction Scheme 3 completes the synthesis of 1 (this includes an addition of the
Grignard reagent prepared from 2-bromothiophene or the addition of 2-

lithiothiophene).



propionic acid nmethyl ester, or alternatively with ethyl

3, 3-di et hoxyRi@pi@g@t e, affords the pyrazol opyri m done 21pe g% t hen
converted to the chloropyrazolopyrimdigpe 22 with phosphorus oxyc fori de
usi ng a conventional 15 protocol. Coupling of the boronic acid with 22

usi ng standard Suzuki conditions affords the pyrazol opyrimdine 23. The
use of chemistry sin | arAccerdingiyt indliesurhatise df this asfRetarf thednveBtbre mencdhaianpl et es
the synthesis g i i on o the Gignard reagent
prepared from glfscg%sgér%%}rﬁ%d e%ﬁyggnfﬂbﬁggl&hf’wmﬁ 6P%2- 1ithiothi ophene). WD
01/ 10868 PCT/ U800121924(a)12 ékmdﬁmntldngéfyanuhﬁpytdze]emanﬁﬂ ¢B fofmyl Hrspigspect of
the i nvention d, for makin npound 1 by the

fol l owing st epgcld f’ﬁ‘}’hloeéﬁﬁgr{gé"tt%gﬁ%df tl&?’ﬁﬁ'PWBWf‘t&g@["éd EUaWktPh’“’(nl‘ﬁonf &k ny |
propionic acid nethyl ester or (2) ethyl 3,3-diethoxypropionate to yield
pyrazol opyri mdone 21 OH Et O NHz 20 Et O 21 (b) conggrsion of

pyrazol opyrimdone 21 to halo N@zol opyrimdine 22 (where X = hal ogen) "N
2 Et 22 O (c) coupling hal opyr opyrimdine 2 oronic acid 23 to
10 yield pyrazol opyrim dg 1-1)2 =3—6H3

0 NHz
20
5 0 ;
(b) conversion of pyrazolopyrimidone 21 to

halopyrazolopyrimidine 22 (where X = halogen)

an
=N
Et . 2

(c) coupling halopyrazolopyrimidine 22 with boronic acid 23 to
10 yield pyrazolopyrimidine 24

(CH)2

CHs 23 74 \n o
Et
C 2 ; and

(d)  reacting pyrazolopyrimidine 24 with (1) a Grignard reagent
prepared from magnesium and 2-bromothiophene, or (2) with 2-lithium thiophene

followed by hydrolysis, to give Compound 1.



OCH3 CH3 23 22 Et O 24 ;and (d) reacting pyrazolopyrimdine 24 with (1) a
Gignard ¢ prepared from nmagnesi um and 2- br onot hi or (2) with
2- I|th|un1§ﬁﬁ§§ﬁ%n fol |l oned by hydrq%y3|s to give Cbﬁ%@ﬁﬁ@ﬁ%?z
01/10868 PCT/ US00/ 21924 13 It should be noted that in the above

enbodi ment, synthesis of structure (1) generally, or Conpound 1
specifically, does not proceed by way of pyrazole internediate (a) whi ch

of fers significant adv oyer prjor techniques as,5.discusse
previously. In anothgrﬁgﬂgg Wﬁ%ﬁmbﬁt% V?ﬁg% ﬂﬁ ”TW%?%VSHuﬁgﬁhnlques
are di scl osgd gédaaillyder (I@fnpélﬁﬂul rs@edxficﬁll?,t does nof piddtedl by twaly refdiyadzele Whi ch

t echni ques a?aln al so offer significant advantages over exi sting
pr ocedur es, NferBedig 1@, eWhigh cffers signdicantc gdvapiages YA aPTSF (RIRRHSS HBnt ext  of

| arge scsl ede%Qééﬁ%Fetv}Uuﬁiy hmaﬂome? eRBRBAESTRR this RvERISACHIRoRE iehhilsdsure (1)
general ly, or 0 Compolnd | specifically, is prepared according to a

"one- pot " t@‘eﬂmlq&fé tiyolh de adtrequiie isalasipn of tysgntgmeediatm wishdeahhigueseagtior med
t hout |.at th
ol I o ng_ reb o il ¥6RaReEs | P SRR viocghiids, BERASE ShERe 11| ke

McYN, H Me" Yefficiehds, ﬂ)&did;ull&ly-fn the cBntextdf (args soale manufacture.

In this embodiment, a compound of structure (I) generally, or

10 Compound 1 specifically, is prepared according to a “one-pot” technique wherein the
key steps are conveniently performed without isolation of the pyrazole intermediate

(2), as depicted in the following Reaction Scheme 5.

Reaction Scheme 5

%l
s

Reagents: (a) Mel, NaH, DMF; (b) DMFDMA, toluene; (c) aminoguanidine HNOj; salt, NaOH, EtOH;

15

{d) AcOH, reflux.



CN 4 Nwe2 Oc,d S NONM N-M f 15 0 Reagents: (a) Mel, NaH DWVF;
(b) DMFDMVA, toluene; (c) am noguani dine HNC3 salt, NaOH, EtOH: g(%d Ac CH,
reflux. WO OYOIB#E%E PCT/ USOD 21924 14 Iy, Reaction Scheme EETHPYRREA ati on
of m acet am doacet ophenone 2 wusing conditions of sodium hydride and net hyl
lodide (or, alternatively, dinmethylsulfate) provides acetophenone 3. A

m xture of both acetophengne 3 and nitrile 4 are diluted with toluene. An
excess of di met hyl f or malfi Beastioie SeipmacatNiaikylaionphmgectamidogertephginge the

m xture refluxgthunbhdisddie o§t§fd§dn{‘9}éﬁ?ﬁ§r hefd %&ﬁ%i&ﬁﬂ'&s YBEd altetndtQEIS UD
I nvol ving the renoval of toluene and excess DW I's enployed to” conpl ete
this stage of dimethglyuifaes providewicdienhiendned. athi omiuwgd of bash eccippbenore 3 and

i nt er nedi at es, .et hanol .. d foll owed. b .appropri at e .anpunt of
am noguani di ni rﬁ%ﬁen?tafaafi‘gﬁ%%gggg%hmﬁ‘ﬁi h%? 6%¥Sd§fn%”sn%§%@§ a?‘hﬂ% é%%y?aé:%m%c heme

5. 10 The nbxt@neFDAhaatadtedunid theConserBPeflgRd oinil hie thhmphaaeddinter medi at e
Is conplete. The crude nmaterjal is heated in acetic acid and _the product
i s isolated arf@"pimeds i @dvorkupngvelungthe wmoval of telupreciid; Gaess MMl |

particul arly ignhiliRq&o e Qs sBRE oPBY sHhds®. WidBh3idRatioR 3F iHe @Raminone,
I nternedi ates, such as the pyrazole internmediate. Accordingly, 1n this

enbodi ment, a inetrhaslibtéss ethawl osecadfiet follkwed) by SarCoagpoapmidie]  amaunta &fi ngl e
reaction m xt ua%%hog%i%ﬁﬁml; giltljagvgnggsoahr%pﬁfdmxide as shown in Reaction Scheme 5.
10 The mixture is heated until consumption of the thiophene intermediate is complete.
The crude material is heated in acetic acid and the product is isolated and purified.
The benefits of this technique are several, particularly in the context of not having to
isolate reaction intermediates, such as the pyrazole intermediate.
Accordingly, in this embodiment, a method is disclosed for making
15 Compound 1, in a single reaction mixture, by the following steps:
{2 alkylating  m-acetamidoacetophenone 2 to  provide
acetophenone 3;
(b) reacting nitrile 4 with acetophenone 3 in the presence of
DMFDMA and a solvent until nitrile 4 and acetophenone 3 are consumed;
20 (©) removing any excess DMFDMA and solvent and, without
isolation of the intermediate reaction products from step (b), converting the reaction

products upon reaction with aminognanidine to compound i; and

(d)  isolating Compound 1.

25 In another embodiment, a compound of structure (I) generally, or
Compound 1 specifically, is prepared utilizing an improved technique for the
synthesis of the pyrazole intermediate, as depicted in the following Reaction Scheme

6.



(a) al kylating m acet am doacet ophenone 2 to provide

acet ophenone 3;

(b)

reacti ng @iddilibses 4 W th acet ophenone 3 in the presence ettuBidzdh and a
solvent until nitrile 4 and acet ophenthe 3 are consuned; 20 (c) renoving

any excess DWFDVA and sol vent and, w thout

isolation of the internedi ate

reaction products fromstep (b), converting the reaction products upon

reacti on W gdicddh St8H@si di ne to conpound 1; and (d)
25 In anot her enbodi nent, a conpound of structure (I)ngnerally, or
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(a) NHZNH2H2O, (b) heat; (c) HOAc, reflux 5, Reaction Schene 6,
pyrazole 5 is prepared by the treatnent of

hydrazine to afford the 3-am nopyrazole 7. Additio
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di'n the follow ng
n Schenme 6 NOM

/-NO G

met hoxyagryllonitrile 6 with

&m nopyt azole 7

initially provides an amde internediate, which upok hgatilng | eads to an

i ntranol ecul ar

10

15

20

At
o

Reagents: (a) NH,;NH,H,O; (b) heat; (c) HOACc, reflux

In Reaction Scheme 6, pyrazole 5 is prepared by the treatment of
methoxyacrylonitrile 6 with hydrazine to afford the 3-aminopyrazole 7. Addition of
2-thiophenecarboxylic acid chloride to a solution of aminopyrazole 7 initially
provides an amide intermediate, which upon heating leads to an intramolecular
rearrangement affording pyrazole S. This is then cyclized with the known enaminone
8 under the standard conditions providing the desired product, Compound 1.

Accordingly, in the practice of this embodiment, a method is disclosed
for making Compound 1 by the following steps:

(@) treating methoxyacrylonitrile 6 with hydrazine to afford 3-
aminopyrazole 7;

) reacting 3-aminopyrazole 7 with 2-thiophenecarboxylic acid
chloride to yield pyrazole 5; and

(©) cyclizing pyrazole 5 with enaminone 8 to yield Compound 1.

In yet another embodiment, a compound of structure (I) generally, or
compound 1 specifically, is prepared by cyclizing the pyrazole intermediate as

depicted in the following Reaction Scheme 7.



rearrangenent affording pyrazole 5. This is then cyclized with the known
enam none 10 § under the standard conditions providing the desired
product, ConpSHfHI™®® Accordingly, in thelgracti ce of this EAYYSRRE, a
met hod is disclosed for making Conpound by the follow ng steps: (a)
treating net hoxyacrylonitrile 6 with hydrazine to afford 3- am nopyrazol e

7; 15 (b) reacting 3:am ngpyrazole 7 with 2-thi ophenecarboxylic acid
chloride to vyi gﬁ#—ﬁ%—ﬁ-&‘%&g& 5; and (c) cyclizing yraozol e 5 with enam none 8
to yield Conpound 1. In yet another enbodi nent | npound of structure (1)

generally, or 20 compound 1 specifically, is pa Q{igycl i zing the
oN
N

pyrazol e internedi ate as depictedinthefollo'mgﬁa n Schene 7. WO
01/ 10868 PCTI USOO 21924 16 R%acti on Schene S ol ‘e s I3NSSOC S
i

p 0 12 NC HzN 5H S Ligii fpNCrOst _f4” Reagents: ( 13; (b) KCN,
Et OH (c) DVFDMAY (T) FC( ) 3y ey asl¥noguanidine. 5 In acty.gn Schene
7, thiophene is acylated undeg’ Friedel ;,Cyaf g 4 condi tions wt, //\
chl oroacetyl chl oride yielding the correspondi ngsacyl thio ene. N

Nucl eophi i ¢ di spl acenent of the chloride with peotagsi cyanfde affords
nitrile 12. ﬁ/)—gi\
no’  oRt

i4

Reagents: (a) AICly; (b) KCN, EtOH; (c) DMFDMA; (d) HC(OEt)s; (2) aminoguanidine.

5 In Reaction Scheme 7, thiophene is acylated under Friedel-Crafts
conditions with chloroacetylchloride yielding the corresponding acylthiophene.
Nucleophilic displacement of the chloride with potassium cyanide affords nitrile 12.
This is converted to enaminone 13 with DMFDMA or the ethoxyenolether 14 using
triethyl orthoformate. Pyrazole intermediate 5 is prepared from either 13 or 14 using

10 standard conditions involving aminoguanidine or hydrazine.
Accordingly, in the practice of this embodiment, a method is disclosed
for making Compound 1 by the following steps:
(a) converting nitrile 12 (which may be obtained by reacting
thiophene with chloroacetylchloride to yield 2-thiophenecarboxylic acid chloride, and
15 converting the same to nitrile 12 by displacement of the chloride with cyanide) to (i)
enaminone 13 with DMFDMA, or to (ii) ethoxyenolether 14 with triethyl
orthoformate; and
{c) preparing pyrazole S5 from either enaminone 13 or
ethoxyenolether 14; and

20 (d)  cyclizing pyrazole 5 with enaminone 8 to yield Compound 1.



This is converted to enam none 13 with DMFDVA or the et hoxyenol ether 14
using tr rthoformate. Pyrazole intermediate 5 i from

ei t her 13“8t0wdﬁ6835| ng 10 standard copditions invol vi ngﬁaﬁqﬁﬁ@gﬁﬁgl di ne or
hydrazi ne. Accordingly, in the practice of this enbodinent, a nmethod is

di scl osed for making Conpound 1 by the follow ng steps: (a) converting
nitrile 12 (which e

chl or oacet yl chl or|de%tsgﬂfﬁg{[%kg&g%@éﬁﬁle%g%% 3 r%tglggig?) {EHHY(?e and 15
convert i ng GQdnegposadre sgecifinalty;, islpeephiediby cghlapigq:@mndaintafnemlate Scdaldepicdé Wit h
cyanide) ta ﬁ )fglﬁznam gone 1 'ttg DMFDVA, or to (ii) ethoxyenol ether 14
with trietHpfe ?aﬁﬂ?'b hsm88(c) preparing pyrazole 5 from eit her
enanm none 13 or ethoxyenol ether 14; and 20 (d) cyclizing pyrazole 5 with
enanmi none 8 to yield Conpound 1. WD 01110868 PCTI US00/ 21924 17 In still a
further &nifsaetiaanichere & onpound of structure (1) generally, or Conpound |
specifically, epared By cyclizing pyrjazol e ir{eredi ate 5 as depicted
in the fol |l owi AGFERGL I ORySChene 8. 5 {,on Sgh 800O0E b-~ all

Et -N a_ | / >0 Y1IH Me ¥.H 17 g O 19 Reagents:
(a) HC(CEt)3; (B) Mer NgH, (yeveZSH] (d) 8% AcOm TR ux In Reaction
Schene 8, on heme 7 Nrs. enpl oye“ff‘rx[r” aeCyceii zatio 0 readkion.

Treat nent of ghes acetopghettone 18 witlhy triethyl orthofor o, owed by
heating, affords the enol ether 19. This is N al kyl at éd h E) donet hane or
dimethyl sulfate yielding enol ether 17. Cyclization of 17 with pyrazole

i nt er medi aty@agentd: (k) HC(OEWs; (b) Mel, NaH; (c) Me,SOy; (d) S, AcOH, reflux

In Reaction Scheme 8, enol ether 17 is employed in a cyclization
10 reaction. Treatment of the acetophenone 18 with triethyl orthoformate, followed by
heating, affords the enol ether 19. This is N alkylated with iodomethane or dimethyl
sulfate yielding enol ether 17. Cyclization of 17 with pyrazole intermediate 5 in
acetic acid leads to the desired product, Compound 1.
Accordingly, in the practice of this embodiment, a method is disclosed
15 for making Compound 1 by the following steps:
(a) treatment of acetophenone 18 with triethyl orthoformate to
yield enol ether 19;
(b) alkylating enol ether 19 to afford enol ether 17; and
(©) cyclizing enol ether 17 with pyrazole 5 to yield Compound 1.
20
In a preferred embodiment, one or more of the alkylation steps of this
invention, particularly the alkylation involved in the formation of enaminone 8
employed in Reaction Schemes 1, 2 and 3 above, occur under phase transfer
conditions. As used herein, “phase transfer conditions” means an organic substrate is
25 dissolved in an organic solvent and the nucleophilic reagent is dissolved in an

aqueous phase, a phase transfer catalyst is used to carry the nucleophile from the



acetic acid leads to the desired product, Conmpound 1. Accordingly, in the
practice of this enbodi nent, a nethod is disclosed 15 for_nmaking Conpound
1 by the fol VoW St eps: (a) treatnent of acetophenone 1FHYAYE et hyl
orthoformate to vyield enol ether 19; (b) alkylating enol ether 19 to
afford enol ether 17; and (c) cyclizing enol ether 17 wth pyrazole 5 to
yield Conpound 1. 20 In a preferred enbodi nent, one or nore of the

al kyl ati on st €985qyf Phasf &nto fhe RgAnicoRnasey iR TEACE With theysupsirtes | Moreprdhicatiyn ol ved

in the formati®l.qfanGBaThRORE if theRBREAYE thid ilveRBAF b Phe ARIESY whiliziggand 3
above, occur under phase transfer conditions. As used herein, "phase

transfer condifof exasplenephrse wansisr eptaly st (sudhbastquatemany o niing sothpemoninman
organi ¢ sol vent.,and the nucleophilic reagent i.s_dissolved i agqueous
phace. a phasarl Sbepdieif BBy ATGTRR)R o DoBR BeliE sl ot 00 The
WO 01/ 108685 PGhéthifiede cRlbtidd, bed#brriftiioeiod) Dr RIMERE with £ dqheoudppaseicentpibmge t o

react with the substrate, Mdre specifically, phase transfer conditions in
t he cont ext ofbafs?lﬁsgd‘iaﬁ%'fm%Pmuﬁ’é’yS@f"élF%ed by utilizing, for exanple, a

phase transfer catal yst A{ifdieh tRSbGHALBEDNAINA MBI RO ERRGIMM sal ts,
crown ethers and pol yethylefe glycol ethers) in a polar organic sol vent

(such as 5 netdfyCempount|loppedificalbyeriy skauld beciniaretood that dhase rsehemas tapplan
aqueous phase i i a h i 0 L,um hydr gxi de) .
At hough o A58k B RSB By BEAbMRClaBRbE RE AR RYT 0)
Conpound | 18pegbipsahdrbof, ThusshoedcH dahdiabee Reaaibnt Sukemenésroaghémes appl y
generally to co unds of structure (1) by appropriate selection of the
various R 10 gﬁpg‘gg%ﬁ_tw%w‘?m%‘g{m fhgs _IE‘%‘S F 8?‘?‘? o g&\fﬁayﬁ&fﬁif‘i‘iﬁw hemes |
through 8, thepe s&&_@ficfnuﬁ R SoOM4RT (AS SRhaiNed awht B2t hessa uby hesit g260f38 Conpound
1 may be replaced with ?he correspondi ng R groups of U S. Patent Nos.

4,521,422, 4, 68453ipsigndhes fghEcopsgol compyptnenjopwatshd within seope 6}
conpounds enc OSHAatY For'Ua i TheShle Hiathtes eﬁ’twoyed in Reaction Schemes 1 through 8, it

15 should be understood that each of these intermediates, while specifically depicted in
the context of Compound 1 synthesis, encompass intermediates substituted by the
corresponding R groups of U.S. Patent Nos. 4,521,422, 4,654,347 and 4,626,538.

While the R groups of US. Patent Nos. 4,521,422, 4,654,347 and
4,626,538 are fully disclosed in each of these respective patents, for purpose of
20 completeness they are repeated below (using the number scheme for each of the

various R groups as disclosed in those patents):

1.5. Patent No. 4,521.422:

R, is selected from the group consisting of unsubstituted phenyl;

25 phenyl mono- or di-substituted by halogen, alkoxy(C,-C,) or alkyl(C,-C,); phenyl
mono-substituted by  trifluoromethyl,  alkylthio(C,-C,),  alkylamino(C-C,)),
dialkylamino(C,-C,), methylenedioxy, alkylsulfonyl(C,-C,) or alkanoylamino(C,-C,);
naphthalenyl; thiazolyl; biphenyl; thienyl; furanyl; pyridinyl; substituted thiazolyl;
substituted biphenyl; substituted thienyl; and substituted pyridinyl wherein the



Simlarly, for each of the internedi ates enployed in Reaction Schenmes 1

t hrough 8. shoul d be understood that each of thesg.j i ates,
whi |l e spe&ofuﬁ%%s?lfy depicted in the ceatext of Corrpounds @%@PE%SI S,

enconpass i nternedi ates substituted by the corresponding R groups of U S
Patent Nos. 4,521,422, 4,654,347 and 4,626,538. Wile the R groups of U S
Pat ent Nos'suﬁsné 2c]r')ts4§r%’ eilecgagélfr?x%?or%ngr t»efo 60%6&1? %mﬁ)r %o fsgki}l o‘f“hsafl 2 ed in each
of these respective pa? ents, for purpose of orrp'?e €ess ‘ﬁey are
repeat ed bedikony(@<t nandtdiieyli@peher scheme for each of the various R groups
as disclosed in thos tents): U S. Patent No. 4,521,422: R .is selected
fromthe group consi ?tqﬁg"“%#{s a5 catsselecise depmpthe siaup °°‘?55“B1‘58f1€§fdrﬂﬁ?ﬁo- or

di - substi t uf,@qds }(Cp@l)pgﬂn, al koxy(C,-C3) or alkyl(C, -C3); phenyl

nono- substi tuted by fri.fl uoromet hyl , al kyl thio(C,-C3), alkylamno(C, -0Q),

di al kyl afi no(C, -C), Retihseleetediiftony, thea B1opp sagnsiging| gfCunsabspitged phenyl,

al kanoyl am - : hal e o bR g o] ;b hi ; furanyl;

pyri di %yl ; Q‘%ggt irﬁ}%o'esgb{aﬁlﬁg%o%l ll;w’gseﬂ’ots}kl ?llt?1 %’?é‘bﬁ]ﬁpﬁgﬁwb'ggbsﬁ%{%t ed Y

EL gi en;t/)l t _ ?nzdk)ﬂ((h_ﬂ,)i, t uallkylaqn;ng'((?liqyl vitadicydainn t'nd;(h:eqm CelkahOB6Rine T,/ C 500/ 21f924
substi nts are selecte om.one or . the. grou onsisting o

hal ogen, gﬁr@h&&‘@c&s)é%n°§ﬁi’5°’%‘f({§yﬂ)c,°Y%EP) or \I@(y?‘kﬂ’%@n%gRg"%ryg g‘é‘?{‘ﬁ};se?ect ed

fromthe greouRifyPRsl pyhdge-2oxiaydrogen and alkyl (C -C,); and 5 R3 is

selected fromthe group consisting of unsubstituted phenyl, phenyl
nono-sub®tituted by hal ogen, trifluoromethyl, alkoxy(C, -C, ), am no,

al kyl (C, C), al kyl aft 8,feni §8)4.6d15ahky!l am no(C, - C3), al kanoyl am no(C, - C6),
N-al kyl (C, - C6) al kanoyTam no(C, - ,_cyano or alkylthio(C -C ); furanyl;
thienyl; pyridinyl; Ranid ssieetedifrm the gepup crensigting pfcunspbgtisied Reenyy, 654, 347:

R is sel eched i 1,088 t SCaiGi0ttel WYShatddeR IaRii(ciNEY R5 Lo § @S0 Si¥hyt
monosubstituted by trifluoromethyl, alkylthio(C1-C3),  alkylamino(C;-Cs),
15 dialkylamino(C;-Cs3), methylenedioxy, alkylsulfonyl(C;-Cs) or alkanoylamino(C,-Cs);
naphthalenyl; thiazolyl; biphenyl; thienyl; furanyl; pyridinyl; substituted thiazolyl;
substituted biphenyl; substituted thienyl; and substituted pyridinyl, wherein the
substituents are selected from one or two of the groups consisting of halogen,

alkyl(C;-C3) and alkoxy(C1-Cs);

20 R; is selected from the group consisting of hydrogen and alkyl(C,-C3);
R3 is
i
R4y—N—C—R;4

R, is selected from the group consisting of hydrogen, alkenyl(C,-Cs),

—CH,C=CH, cycloalkyl(C;-Cs)methyl, —CH,OCH3; and —CH,CH,OCHj ; and
25 R, is selected from the group consisting of hydrogen, cycloalkyl(C, ),
—O-alkyl(C,-C)), —NH-alkyl(C,-C,), —N-dialkyl(C,-C,),



phenyl nono- or disubstituted by hal ogen, alkyl (Cl-C3) or al koxy(Cl-C3);
phenyl nonosubstituted by trifluoronethyl, alkylthio(Cl-

al kyl am no( M @y)ms 85 dial kyl am no( Cl - C3)q net hyl enedi Oxy%?’c)rmsowzm‘t

al kyl sul fonyl (Cl - C3) or al kanoyl am no(Cl-C3); naphthal enyl; thiazolyl;

bi phenyl; thienyl; furanyl; pyridinyl; substituted thiazolyl substituted

bi phenyl ; substl ed_thie and substituted pyridinoyl i.n_the
substituents aré Mﬂﬁoﬁ)one or two of the _‘F(%z S qg/(f:ns Jof

hal ogen,  al kyl (&) C3x- 1@ KX Whék 1G3)an zaﬁgé%a 10S3 %iu@z@& aﬁkdfn amyt e group
consi sting of h%gro en and al'kyl (CI-C3); R3 QO RI-NC-R5 R4 i s
sel ect ed from #R&( Hh@bﬁs%@tlhﬁ@mé@n hydrogen al kenyl (C2 C6), -CH2C=CH,

cycl oal kyl (C3-C6) net hyl , -CH20OCH3 and - CH2ZCH2OCH3 ; and 25 R5 is sel ected
fromthe group consisting of hydrogen, cycloal kyl (C3.6), -Oalkyl(C, -C6),

NH- al kyl (C, 5C3), N-di al g@_mm@gﬁmllosas 20 PCT/ USOQl 21924
-(CH2)--4)-al kyl (C,-C,) H - -al kyl (C, - C3),

-(CHZ) o---N-di al kyl (C, - 8855 Re nis an integer 1 to 3 inclusive, and R5
may be al kyl (C, -C6), wRefssReciediroathelpyrolipageasisting ofhydrogPatmidikyNg,-C4); 626, 538:
R is -C(=OR; R2is sglaected fromthe group consisting of hydrogen and
al kyl (C1-C3); R3 is | B R5-N-G-R6 10 R4 is selected fromthe group
consi sting of hydrogen, al kyl (Cl-C6) and

O
R5—-N—(”}- Rg :
10 Ry is selected from the group consisting of hydrogen, alkyl(C;-Cq) and
alkoxy(Cy-Ce);
Rs is selected from the group consisting of hydrogen, alkyl(Cy-Cs},
alkenyl(Cs-Cs), —CHC=CH, cycloalkyl{C;-Co)methyl, —CH,O0CH; and
—CH,CH,0CHj; and

15 Rg is selected from the group consisting of alkyl(Ci-Cg),
cycloalkyl{Cs-Cg), —O—alkyl(C;-Cg), —NH—alkyl(C;-C;), —N—-dialkyl(C;-C3),
—{(CH,)y—0O—alkyl{(C;-C3), —(CHy)y—NH-alkyl(C—C3} and

—(CHy)n—N—dialkyl(C;-Cs), where n is an integer 1 to 3 inclusive.

20 In addition to the above synthetic embodiments, the present invention
is also directed to substituted pyrazolopyrimidines of structure (I), particularly
Compound 1, made according to any one (or more) of the methods of this invention,
as well as to novel intermediates therefor, including each of the intermediates set
forth in Reaction Schemes 1 through 8 above with appropriate substitution by the

25 corresponding R groups of U.S. Patent Nos. 4,521,422, 4,654,347 and 4,626,538,



al koxy(Cl-C6); R5 is selected fromthe group consisting of hydrogen,

al kyl (Cl - kenyl (C2-C6), ---CH2C- CH, cycl oal kyl (C3; |,

- CH20OCH3 gﬁ%ﬂl/lgsj% 2CH20CH3; and 15 R65ks sel ected fromc't%ﬁ?%{rg%g%consi sting
of al kyl (C1-C6), cycloal kyl (C3-C6), -O-al kyl(C1-C6), --z.TH '
-al kyl (C1-C3), N --dialkyl (C1-C3), --{CH2)n---O-alkyl(Cl-C3), _

(o) a- N alky! (G TR B\pred $yrbdoldby Biadislls et iidental) naviflify £ 1S N

integer 1 to 3 inclusive. 0 e ‘above syn
enbodi ment sanxidigicp raeS@nulsany,esetiatie-hypsotial @ skeleead traakcleoreRitbiitt agents ed

pyrazol opyrjm di nes tructure , particul arl Conpound 1, nmade
according t ogpnipegﬁgaq(yop CFFD?‘E‘)‘I"’BF({St]l{?@e B@‘Pﬁ‘ﬂ'&‘s"tg’ﬁy {“nfhg Cgﬁ% i"GAUNE as wel |

as to novel jkah@h VSZ%&I&% il @ hyph&d, udivigl eQRicefl dlileiBbeiaRdi at es set
forth in Reaction Schenmes 1 through 8 above with appropriate substitution

by the 25 cBymesilyosuibngompepndsisse afmpisgreddn ethe fias  of4a pharmageeutical 654, 347

and 4,626,5 1/ 1 / 0/.219 he . i
pyr azol opyr?%np(ﬂwrt?gg’ é) 8‘?52%5 Bﬁ{vf}éﬁ?l ‘é‘né’hg’ég‘"ﬁtl‘? %ﬂ?ﬁ?é@é&%;{ﬁfeﬁ iﬂ}i
ant i convul sediidjtion ecfaintarest hyompoising. aGenesdB, ahial isnitem| shonelleds@ningagfent s.

More speci ficall .these conpounds have, particular utility. jn the context
of trenti ngCoTRBH SOBYMRINI NG SERIRT B PRSP RicAly accegtibleiamiess kel et al

nuscl e rel akas iypiRal enbbiidhent |the/confpeGit i§ Pragend ikl the PhAMABKNIBAI TbRpSidnN the form
of a pharmaceutical conposition, in dosage unit form in an anount which

i s ef f eckli v aoameush fanging fraspAddng fodiy B8 pendesagesdeperdipg ironrtbe raoimefy al |y,
hie ot _ S : ! OO M- -t
1S 15 rogaé@pgusu&. &ggf&afa con&R:Pa?faH{Qad' &%g@dg{b@g@gﬁ)&%&um tﬁgpf opriate

phar maceutic y accept e carrier. nat I ment, t conmpound
i s present bre skiledphtermetceuti cal conposition 10 in an anount ranging from 2

10 ¥0,00. 1 per dosadsdeRel Al IRt Uil s SUBOUTHARIL
skilled in ahe Fortconpbsitiomcorhniand lay ligoidieplaivng aasptibly sarfiére ihdlodel | ar to

those sk1i5| | gﬂinLnaIEdhestcﬂlc water, and may optionally include antioxidants, buffers,

bacteriostats and other common additives. The compositions can also be formulated

as pills, capsules, granules, or tablets which contain, in addition to a compound of

structure (I), diluents, dispersing and surface active agents, binders, and lubricants.

One skilled in this art may further formulate the compound in an appropriate manner,

20 and in accordance with accepted practices, such as those disclosed in Remington’s

Pharmaceutical Sciences, Gennaro, Ed., Mack Publishing Co., Easton, PA 1990.

As noted above, the compounds of this invention have utility in the

context of treating conditions which benefit from administration of agents which

possess anxiolytic, anti-anoxic, sleep-inducing, hypnotic, anticonvulsant, and/or

25 skeletal muscle relaxant properties. Such conditions include insomnia specifically, as

well as sleep disorders generally and other neurological and psychiatric complaints,

anxiety states, vigilance disorders, such as for combating behavioral disorders

attributable to cerebral vascular damage and to the cerebral sclerosis encountered in

geriatrics, epileptic vertigo attributable to cranial trauma, and for metabolic

30 encephalopathies.



art. For conpositions fornulated as |iquid solutions, acceptable carriers
include 15 sal.i d sterile water, and may optionallyl

anti oxi dants, ‘%B’L??/?ﬂg?gn bacteriostats and ot her common addi t'i vesﬁm{lﬁ24
conpositions can also be formulated as pills, capsules, granules, or

tabl ets which contain, in addition to a corrpound of structure (1),

Qe S, T Sper sl N0 ande el AR A Bl B AN Sl LS AT LUORLERN S
appropri at e nanadade zg)staﬂd amam@rodarpwemmy hmamepdrﬁd oprao;tuaﬁmcmﬁ:ulch as

t hose disclosed in Rem ngton Pharnaceutical Scienc Gennaro, Ed., Mack
Publ i shi ng Co. ,SOE¥esitien aspiotefgahgve. ads Hipddipredh syEemie m%%ﬁ%‘efha%cowawﬁ s

i nvention have Wiy biaf drdiplrehefil ne@BREN adRfinilib888 | RY £27dinidiRRAGYRbieBibenef i t
fromadm ni stration of agents which possess anxiolytic, anti-anoxic,

sl eep-i nduci Ag, phaypmgxtxc@l compesitinpmingluda pewdesn graovles: Bills Kelless.zind eapselesas

r el axant properties u h cond ti ans o] if] Y.
wel | as sleep di %Ig?s lé‘?' Ci%’gseyrlfu ra L}SgenSI ag (% h%&%lﬁlgﬁ?O@%?gﬁﬁﬁ%ﬁ%ﬁ%?xa%haﬁls& ric
conpl ai nts,  antlede/flabang Spreseivgii Ve Muepeiliiag) thiekRing 2t bmalsiffiog aganpaid ng
behavi oral disorders attributable to cerebral_vascul ar ddgrg&lge and to t he

cerebral scl er o¥ie RREBAALtCAIY apssptabie, 3dditVeER s | Fag ghareoisrdl cadpupipirggion. the

attributabl e toqefpdiidlof b e?!%txﬁ%t%@'&am Fin RPN GHRARhBRLMES. WO
01/ 10868 PCT/tJSO&%219204 Rgpr eselnt ati veafégtr% els a%;Q admﬁnl strat |lon to a

patient in rlaedwhxwemﬁontmmbufimea@wtd@nﬁ%baafam#ﬁt%@rrdaatmﬁdd!bv@fcema@ngy in the

form of a phar ition as noted above. As used herein,
system c adm mr@{;pe@{ ngﬂgug%gogmggses both oral and parenteral net hods of

adm ni stration. For oral Tmtlhsilmvmg egdnipdenis offeretl apivey &f iisamties eottlingation.
conpositions include powders, granules, pills, tablets, and capsul es as
wel | as |iquids, syrups, suspensions, and enul sions. These conpositions nmay
al so include flavorants, preservativegxasspendi ng, thickening and

enul si fying agents, and other pharmaceut|cal I% acce tabl e additives. For

parenteral adnini strmmm&mmﬂaﬁa@&m ion can be
prepared i n aqueous injection EEST%Q: M@Dﬁ%ﬁ cont ain buffers,
a@@ o'?igg di Y

anti oxi dants, bacteriostats, tives conmonly

CH3 QJKL CH_?,

CH
3 g’ CH3 8

20 To enaminone 8 (25 g, 107.6 mmol) in benzotrifiuoride (92 mL) and
dichloromethane (160 mL) was added tetrabutylammonium sulfate (2 g, 5.9 mmol).
To the mixture was added of dimethyl sulfate (16 g, 126.7 mmol). To the mixture
was added 200 g of 50% aqueous sodium hydroxide solution and the mixture
vigorously stirred for 6 hours, keeping the reaction temperature less than 40°C. Upon

25 consumption of starting material, 200 mL of water was carefully added keeping the



enpl oyed in such solutions. The follow ng exanple is offered by way of

illustratjon, t limtation. EXAMPLE 15 FORMATI ON OF 8 COF
REACTI ON 0 1, 2 AND OR 3 UNDER3PHASE TRANSFER Ccﬁgﬁ% WO fl  CH3
N o----~- N CH3 Hg OCH3 ~ NY fl CH3 CH3 CH3 8 CH3 8 20 To enam none 8

(é5 g, 107.6 mml) in benzotrifluoride (92 nL) and dichl oronet hane (160

m.) was added.tetr I U ul 9 I Tg,t m xture
was added g?agré‘lgnmgtnﬁ)%&%%ﬁ‘?ggﬁgh( %"&g, tr%(éq&f%}]’r%@f’%se %p?ﬁ%mﬁldxgs rtgg was added
200 g of 5Gpaaiphasesvasorkished thyed times chéth xdtertand dried dver eagnesiinu sudfatevi gor ousl y
stirred for_6 hours, keeping the reaction tenperature. |ess than 40C. Upon
25 consunptﬁhﬁﬂ‘cg#’rcg?eégwwsﬂﬁ{“é"ﬁiéﬁ‘,’“2?)6&%‘_1‘“81‘3 ?\@rs"lbés rl‘f’asf’L.{ﬁilt?’lafy added
keepi ng t he;fdd 0 WaliRd6 JithChéSRPheddd24nd ZBicl CACLEQD LiEsTaRL AAIKYIRed €SS than
40C. The_ aqueous phase was separated and the organic phase was washed
three tiﬁe§nmﬂmm€\ﬁaﬂ&g,%mi£ed over magnesium sul fate. The

di chl or onet hane was renoved in vacuo affording a yellow solid. The solid
was filtered, washed with benzotrifluoride and dried in vacuo affording
al kyl ated 5 enam nohewid bd Qppreciatedithyat.ehlthongh tspanifid elnbodippute©f ahed t hat ,

al t hough specific enbogi rregt S .gf the. if?%enti on h%venbeen descri bed herein
for purposdlvegron haye peep grecribet RS  f9h dPYPRET | FndIYH9UGTe YATGYS wi t hout
departing frcifidatiénsSiby ibe madk SARRR departife frbh iHeV Gl Bl sddpe ¥Fdhérgl y, the

invention is not limted except as by the appende clainms. WO 81110868
PCT| USOLY 2 inventiom 4 Accordingly, the invention”is not limited except as by the appended

claims.



CLAIMS 1M1 METTTTIT 1111111 INS 1. A nmethod for making

N- et hyl - N- (3- (3-[ 2-t hi enyl car bonyl ] - pyrazol -

[ 1, 5-a] - pyri WQi#ti088 y| } phenyl ) acet am de LQConpound 1), conp??’é’??%’zpﬁ%
followi ng steps: (a) reacting pyrazole 5 with enam none 8 to yield the

correspondi ng hal opyrazol opyrimdine 10 ~H3 NyO x" | N O
CH3 9 CH3 Y8 10 CH3 X ; and (b) reactiangshal opyrazo}lf‘%ﬂ@j%?ﬁi&nh
either (1) 2- thiophenecarboxylic acid chloride in thespte c or
magnesi um or (2) 2-thiophene boronic acid in the presence of carbon
monoxi de and a pal | adi um catal yst, to vyiel ound 1. 2. A method for

d Co _
meki ng N-net hyl - N- ( 31{ 3- [@-mqﬁh@hgprcxmkmrR}ﬂn}dfp'yNQ@dﬁ:[2-th1enylcarbonyll-pyrazol-

[1,5-a] -pyrj,nddi n-.7-vl| }kp 't an] u ). i he
Foi I'owt ng. stiepd ey R R RETHAEL CorsRiP: hphling SRTHOANEIE, ) 4
pyrazol opyri m di ne 1{a)3 mddting’ pyfazple 2Nbith+ efimidor€H3 to ~yidld @3 cdfresppiidngCH3 r

CH3 ""N\ i i CH3 8 NI1 ,; and WO 01/10868 PCT/USQCO 21924
halopyrazolopyrimidine 10

Hs
N\(O
| I} | cn cH:
3 ——
X + $’ ‘ .
NH2 /N O CH;s / -~ =
9 CHs Y N o
CH, & 10
X ; and

{b) reacting  halopyrazolopyrimidine 10 with either (1) 2-
thiophenecarboxylic acid chloride in the presence of zinc or magnesium, or (2) 2-thiophene
boronic acid in the presence of carbon monoxide and a palladium catalyst, to yield

Compound 1.

2. A method for making N-methyl-N-(3-{3-[2-thienylcarbonyl]-pyrazol-
{1,5-0]-pyrimidin-7-yl }phenyl)acetamide (Compound 1), comprising the following steps:
(a) cyclizing aminopyrazole 7 with enaminone 8 to yield

pyrazolopyrimidine 11

o
N\]/O
I N 1 ‘ CHs
/ + N/CH3 ——
|
NH, N0 (CH J NS
CHy \(
7 == P
8 N 11 ; and

CH;3



25 (b) reacting pyrazol opyrimdine 11 wth 2-thi ophenecarboxylic acid
chloride wp oif@er esence of a Lewis acid to yield Conmpop@ghidenaiyg A Met hod
for maki ng N-nmethyl -N-(3-(3-[2-thienys carbonyl]-pyrazol -
[1,5-a]-pyrimdin-7-yl}phenyl)acetam de (Conmpound 1), conprising the
following steps: (a) cyclizing cyanoam nopyrazole 15 w th enam none 8 to

ield nitrile- pygpzo | o c CN ~
%HZ 38 N-O o ?(B)aN~I l‘éﬁ&iﬂg rﬂ{%%ﬁé&%ﬂfdiﬂ% 1'1\|~w'ith02 10 h %rbolel\ a3

nitril eC*BW%ZGF*GWSFWF@Mbe‘m avmﬂ%ylelﬁ)cmwn@har dr eagent prepared from
magnesi um and 2- br onot hi ophene, or (2) with 2-1ithiumthiophene followed
by hydrolysis, to give conpound 1. 4. A nethod for mnaking
N-lmgt hyl - N- (3-{ 33[ 2- t A methibd Sortxaakihg wnéiéta%lgg (3-{3- [Zdthienylcarbonyl] pyrazol- o

X |m|n am de oun .. conprising the
1[0I I O\(NI ngP é %’B'gmd’(“i l)c(@%ﬁ’ggﬁzé%ﬂémff HB‘BW"QZI&ICQ’“PESIW thg fTIBWqﬁPWWI gpr opi oni ¢
acid methyl est g, Oﬁydlzﬂlﬁle:zt o g@t&é hexyigy aﬁhﬁxﬂ%e@ o Piedd! Glrfle-

pyrazol opyri m done 21 Et 21
pyrazolopyrimidine 16

NH: N. o) CHs N Y
2 CH3/ /
15 3 =~
CHs 16

CN ; and
(b) reacting nitrile-pyrazolopyrimidine 16 with (1) a Grignard reagent
prepared from magnesium and 2-bromothiophene, or (2) with 2-lithium thiophene followed

by hydrolysis, to give compound 1.

4. A method for making N-methyl-N-(3-{3-[2-thienylcarbonyl]-pyrazol-
[1,5-a]-pyrimidin-7-yl} phenyl)acetamide (Compound 1), comprising the following steps:
(a) condensing aminopyrazole 20 with (1) formyl propionic acid methyl

ester, or (2) ethyl 3,3-diethoxypropionate, to yield pyrazolopyrimidone 21

1\ OH
E I / _ 4 = o
t NH: = 7
2
o)
20 Et 21

0

() converting pyrazolopyrimidone 21 to halopyrazolopyrimidine 22

U



(b) converting pyrazol opyri m done 21 to hal opyrazol opyrimdine 22 11111111

LETTrr 12222 THETD 11 111l C L WO 01 /10868 PCTIt1S00/21924 26 1JI1l111
111111 s!!' DIQ@emesss 111! -, 67".] Et ég O (c) coupl i ngPCTUS0021924
hal opyr azol opyri m dine 22 with boronic id 23 to yi eld pyrazol opyrimdine

243 (2 CH3 ~r 0 5, CH3 H3 232/ ~~ 22 Et 24 ;and (d) reacting
pyrazol opyrimdine 24 with (1) a Gignard rgagent re a from nmagnesi um
and 2-bronot hi ophene, or (2) with 2-1ithiumithi ophene féﬁfnﬂmlﬂm m
hydrol ysis, to give Conpound 1. 5. A nmp ~or nmaking

N- et hyl - N- (3-{3-[ 2-t hi enyl car bonyl ] -
[1,5-a]-pyrimdin-7-yl}phenyl)acetam dg£Lonpeund 1), conprising the
followi ng steps: (a) al kylating macetam i dodcet ophenone 2 to provide
acet ophenone 3 JJCH3 CH3 CH3 NH EBE3,, % ao

{c) coupling halopyrazolopyrimidine 22 with boronic acid 23 to yield

pyrazolopyrimidine 24
?Hs
(OH)2 CH3WN
JL °
St J N7
Et
O 24 ;a4

(d) reacting pyrazolopyrimidine 24 with (1) a Grignard reagent prepared
from magnesium and 2-bromothiophene, or (2) with 2-lithium thiophene followed by

hydrolysis, to give Compound 1.

5. A method for making N-methyl-N-(3-{3-[2-thienylcarbonyl]-pyrazol-
{1,5-0)-pyrimidin-7-yl }phenyl)acetamide (Compound 1}, comprising the following steps:

(2) alkylating m-acetamidoacetophenone 2 to provide acetophenone 3

()
‘ CH; | = CHs
A
——
CHj3 NH CHs N
o s}



2 3 WD 01/10868 PCT/ US00/ 21924 27 (b) reacting nitrile 4 with acet ophenone
3 in the woesfeae of DMFDVA and a solvent until nitrilgefu (@5 et ophenone
3 are consuned S Q(_CN 4 (c) renovdng any excess DMFDVA and sol vent and,
wi thout isolation of the internediate reaction products fromstep (b),
converting the reaction products upon reaction with am noguanidine to

Compound 1; and ) i bl REICANROUSS ) .
NBhyl N (33 b, ¢ Rkt il a PR RCobherane 3 i thBscned oF BAIFISMA

[ 1, 5- ct IndmsplventainAl mitrile 4 parbapplopberenadrageos@ompound 1), conprising the
followi ng steps: (a) treating nmethoxyacrylonitrile 6 with hydrazine to
afford 3- am nopyrazole 7; CH30,, ~ CNli N2 6 7 (b) reacting

3-am nopyrazole 7 with 2-thiop ecarPoxylic acid chloride to yield
pyrazole 5 S NH2 NH2 + - S I O5 ; and (c) cyclizing pyrazole 5
wi th enam none 8 to yield Co 1 D 11222 e reeer e rrnd

* L L WO 01/14868 PCT/ USCO 21924
4

(c) removing any excess DMFDMA and solvent and, without isolation of
the intermediate reaction products from step (b), converting the reaction products upon

reaction with aminoguanidine to Compound 1; and

(d) isolating Compound 1.

6. A method for making N-methyl-N-(3-{3-[2-thienylcarbonyl}-pyrazol-
[1.5-0]-pyrimidin-7-yl }phenyl)acetamide (Compound 1), comprising the following steps:
(a) treating methoxyacrylonitrile 6 with hydrazine to afford 3-

aminopyrazole 7,

CH;30. -
NS —— wmz
6 7 :

(b) reacting 3-aminopyrazole 7 with 2-thiophenecarboxylic acid chloride
to yield pyrazole 5

, and

(c) cyclizing pyrazole 5 with enaminone 8 to yield Compound 1

00 B



28 CH3 91 1 1 No C13 CH3" "-~r CH3 8 7. A method for making

N-met hyl - N- (3-f 3-[2-thienyl carbonyl]-pyrazol -

[1, 5-a] - pyri nY@eis§8y| } phenyl ) acet ani de . Conpound 1), conpPFEPFYI%e
followi ng steps: (a) converting nitrile®2 to (i) enam none 13 wth DVFDVA
or to (ii) ethoxyenolether 14 with triethyl orthoformate S 13 CH NC CH3
CN 12 NC CeEt 14 (b) preparing pyrazole from either enam none 13 or

et hoxyenol ether 14 IN H2N NH 5 ; and ( ) cyclizing pyrazole S with

enam none 8 to yield conpound 1 1 | £11111111111112111111 CL WO
01/10868 PCTI USOQO 21924 29 | [ J7 ~N %—B CH3 8

7. A method for making N-methyl-N-(3-{3-[2-thienylcarbonyl]-pyrazol-
[1,5-0]-pyrimidin-7-yl }phenyl)acetamide (Compound 1), comprising the following steps:
(a) converting nitrile 12 to (i) enaminone 13 with DMFDMA, or to (ii)

ethoxyenolether 14 with triethyl orthoformate

S
/
NC —CHs
7 13 CH:?
|/
" CN \ |
/
NC OEt
14

]

(b)  preparing pyrazole 5 from either enaminone 13 or ethoxyenolether 14

L/
I\

HoN NE
s ; and

{¢)  cyclizing pyrazole 5§ with enaminone 8 to yield compound 1

L



8. A nethod for making N-nethyl-N(3-{3-[2-thienyl carbonyl]-pyrazol -
[1,5-a]- im di_n-7-yl)phenyl)acetam de (Conpound 1), conprising the
fol |l ow n§¥é{’@6§48 (a) treating acetoplenone 18 with triept%so% formate to
yield enol ether 19 CH3 CEt CH3YNH CH3YNH O O 18 19 (b) al kylating enol
ether 19 to afford enol ether 17 OR CH3\ "N~ 1II( CH3 O 17 and (c)
cyclizing enol ether 17 with pyrazol® 5 to yield Conpound 1 1111111 [11111
1111 1111111111 MS WO 01/ 10868 | US00121924 30 \N H2N' S 9. The
met hod of any one of clains 1, Y erein enam none 8 is nmade by an
al kyl ati on step under phase t er cqgnditions. 10. The method of claim9
wherei n the phase transfer cond ons cmm@%% a phase transfer catal yst
in a polar organic solvent with|an aqueoys phase containg a base. 11. The
met hod of claim 10 wherein Fﬁg/%ar;é)tra@%er catalyst is a quaternary
ammoni um or phosphoni um sal t;7a criown ether or a polyethylene glycol ether.

CHsz

8

8. A method for making N-methyl-N-(3-{3-[2-thienylcarbonyl]-pyrazol-
[1,5-0]-pyrimidin-7-yl }phenyl)acetamide (Compound 1), comprising the following steps:

(a) treating acetophenone 18 with triethyl orthoformate to yield enol ether

OEt
CHs NH

CH3WW
0 o
18 19

19

(b) alkylating enol ether 19 to afford enol ether 17

OEt

CH; N
\n/ \CH3
O
: 17 - and

(c) cyclizing enol ether 17 with pyrazole 5 to yield Compound 1

Iy



12. The method of claim 10 wherein the organic solvent is nethylene

chl oride, benzotrifluoride or toluene. 13. The nethod of claim 10 wherein
the base of tweomgswous phase is sodiumor potassium hydr BXFH&002{%4 A

met hod for making al kyl ated enam none 8,”Yconprising the step of aikylating
enam none 8' under phase transfer conditions OO N eCH3 CH3 HN O CH3 CH3N
Y OCH3 CH3 8 CH3 8 11111~~1 11| HEG11114111-11 C L 14 WO 01/ 10868

PCT/ USOQO 21924 31 15. The net hod | aifm 14 wherein the phase transfer
conditions conprise a phase transfer/catslyst in a polar organic sol vent

w th an aqueous phase containg a base. e nmethod of claim 15 wherein
the phase transfer catalyst is a qua y A¥moni um or phosphoni um sal t,
a crown ether or a polyethylene glyco theNH 17. The nethod of claim15
wherein the organic solvent is methylene 3chloride, benzotrifluoride or
toluene. 18. The nethod of claim 15 wherein the base of the aqueous phase
is sodiumor potassium hydroxide. 19. The nethod of claim 14, further
conprising the step of utithi 2l-BBd RRAFRAOBE cBinASI, Forl NivBERRNKMMeohe gtihie
synthesis of N-nethyl-N-(3-{3-[2-thienylcarbonyl]- pyrazol-[

1, 5- cx} - pyr inmdel byar7alkpflatiop isiep piden peasrpnséer cCai®Bind 1) . 20. The nethod of
claim19 wherein the step of utilizing enami none 8 as an internedi ate
conprises reacting enam none 8 with a pyrazole to form Conmpound 1. 21. The
met hod of calim 20 wher ei Thé hethpy phzleine? khsrcinhtbe phasalicangfee conditions comprise

a phase transfer catalyst in a polar organic solvent with an aqueous phase containg a base.

11.  The method of claim 10 wherein the phase transfer catalyst is a

guaternary ammeonium or phosphonium salt, a crown ether or a polyethylene glycol ether.

12. The method of claim 10 wherein the organic solvent is methylene

chloride, benzotrifluoride or toluene.

13.  The method of claim 10 wherein the base of the aqueous phase is

sodium or potassium hydroxide.

14. A method for making alkylated enaminone 8, comprising the step of

alkylating enaminone 8’ under phase transfer conditions

9 o
|
e |
CH;”
CHz g’ CHy 4

R

* c L " s
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15. The method of claim 14 wherein the phase transfer conditions
comprise a phase transfer catalyst in a polar organic solvent with an aqueous phase containg a

base.

16.  The method of claim 15 wherein the phase transfer catalyst is a

quaternary ammonium or phosphonium salt, a crown ether or a polyethylene glycol ether.

17.  The method of claim 15 wherein the organic solvent is methylene

chloride, benzotrifluoride or toluene.

18.  The method of claim 15 wherein the base of the aqueous phase is

sodium or potassium hydroxide.
19. The method of claim 14, further comprising the step of utilizing
enaminone § as an intermediate in the synthesis of N-methyl-N-(3-{3-[2-thienylcarbonyl]}-

pyrazol-[1,5-o}-pyrimidin-7-yl }phenyl)acetamide (Compound 1).

20.  The method of claim 19 wherein the step of utilizing enaminone 8 as

an intermediate comprises reacting enaminone 8 with a pyrazole to form Compound 1.

21.  The method of calim 20 wherein the pyrazole has the structure:
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