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PYRAZOLOPYRI M DI NES TECHNI CAL FI ELD This invention is directed to the

synt hesi s of substituted pyrazol opyrim dines, which conmpounds have utility
over a wide range of indications including treatnment of insomi a.
BACKGROUND OF THE | NVENTION 10 U.S. Patent No. 4,521,422 to Anmerican
Cyanam d Conpany is directed to certain aryl and heteroaryl[7-(aryl and
het er oaryl ) Wi ﬁ&glo[l 5- a] pyrimdin-3-yl]nethanones whpehusaoLi9agt i ve as
anxi ol ytic, an |convulsant sedative- hypnotic and skel etal nuscl e rel axant
agents. Such conpounds may generally be classified as "substituted
pyrazol opyri m di nes" having the follomﬁng structure (1): 15 wherein R2, R
R5, Rs and R, are as defined in PFNo. 4,521,422 (but under 20 a

di fferent nunbering sche §gﬁjﬁﬁﬁbpﬁ@U&géiOBngQHﬂﬁms Conpounds of
structure (1) are nmade agg%r ing to U.S. Patent No. 4,521,422 by reacting
an appropriately substituted pyrazole (a) with an appropriately

substituted no- 2- propen-1-one (b) as represented by the
fgllomnng Fé%gﬁﬁﬁ%ﬁghﬁgge A:. 4 JAN 2004 :

This invention is directed to the synthesis of substituted

pyrazolopyrimidines, which compounds have utility over a wide range of indications

including treatment of insomnia.

. BACKGROUND OF THE INVENTION
10 . .. U.S. Patent No. 4,521,422 to American Cyanamid Company is

directed to qpﬂam 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‘generallly be
classified as “substituted pyrazolopyrimidines™ having the following structure {D:

15
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wherein Ri, Rs, Rs, R5 and";R’-; are as defined in U.S. ?atcnt No. 4,521,422 (but_ under

20 adifferent numbeﬂng"sciz'h'cme for the various R groups).
Compounds of structure (I) are I_nadé according to U.S. Patent No.
4,521,422 by reacting an appropriately substituté:d pyrazole (a) with an appropriately
substituted 3-dimethylamino-2-propen-1-one (b) as represented by the following

Reaction Scheme A:



WO 01/10868 PCT/ US00/ 21924 Reaction Schenme A Structure (1) (a)] 3 YAR. ﬂmm
Pat ent No. 4,900,836, also to Anerican Cyanam d Conpany, discl oses novel
pyrazoles (a) for use in Reaction Scheme A. Mre specifically, in this
patent pyrazoles (a) are nade, as represented bel ow in Reaction Scheme B,

by reacting appropriately substituted acetonitrile (c) with a

di met hyl am de di nmethyl acetal (d) to. yield the corresponding

propanenitr| : which is then reacted with 10 am no n|tr|Ie
(f) to giveh%ﬂgkﬁ%?respondingly substituted pyrazole (a)q%%ﬂgcnﬁg% Schene B
(c) CN (a) N(CH3)2 15 U. S Patent No. 4,521,422 also discloses the synthesis
of substituted pyrazol opyrim di nes of structure (I') using starting

i nternedi ates other than substituted 3-dinethylam no-2-propen-1-ones (b).
For exanpl e, ﬁgs reggﬁsen%gd by Reaction AN 2004 WD 01/10868 PCT/ US00/ 21924
Schenme C, U. 4,521,422 teaches that the internedi ate al kal i
netal salts of hydroxyngthyleneketones (gg,can be acyl ated by reacting
with acid chlorides ho~

Re
J 0
o + I —— Structure (1)
s Rs” “N(CHs)
(@) ®)
5 U.S. Patent No. 4,900,836, also to American Cyanamid Cornpany,

discloses novel pyrazoles (a) for use in Reaction Scheme A. More specifically, in this
* patent pyrazoles (a) are made, as represented below in Reaction Scheme B, by
reacting 'apbropriatc]y 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 cbr‘respondingly 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



anhydrides to give 0-acyl derivatives (h), and that neutrallzatﬁop‘ﬁjNKEM4
with certain acids affords hydroxymethyl ene ketones (i), all o

be reacted with pyrazole (a) to give conmpounds of structure (T). Reaction
Scheme C R7=Ar R6=H or Cl-3alkyl ~R6 (h) (alkyl or phenyl) 10 Further
U S. Patent No. 4,521,422 discloses that hydroxynethyl eneketones (i) may
be converted to other al dehyde equival ents, such as ‘al koxynet hyl eneket ones

(1), alkyl t4d aRmkdy! eneket ones (k) and am nonet hyl enekep@mgsvotibds - as
represented by Reaction Scheme D - and3reacted with pyrazole (a) to give

conpounds of structure (I) O her hvdroxynethleneketone and 15 derivatives
whi ch are chenlcal p&wva ents of ane may uch as 2-
a

d,
ool ot rEReme Cab Sy b (i e des fopeios Shb e nip e A preiBogg 1o

01/10868 PCTé Y3k vindenBRasiek OB é@.f&%yﬁtehrbyadmlh& Qith aefdh@iforided éred St at es
patents have iSsued directed to the 5 synthesis of substituted

pyr azol opyr i ahyiridessto giver Oagd srizatives (), igk tpitnengsadization of (g) with certain
acids affords hydroxymethylene ketones (i), all of which may be reacted with

5 pyrazole {a) to givé compounds of structure (I).

Reaction Scheme C
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Rg = H or Cj.3alkyl
Ry e (alkyl or phenyl)
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10 " 'Further, U.S. Paterit No. 4521422 discloses that
hydroxymethyleneketones (i) may be converted to other a]dchyde equwa]cnts such as
' alkoxymethyleneketones G, a]kyithmmethy}eneketones k) and

" aminomethyleneketones Q) - as represented by Reaction Scheme D'~ and reacted with
pyrazole (4) to give compounds of structure (I). ‘Other hydroxymethleneketone and
15 derivatives which are chermcal equ:valcnts of the same may also be used such as 2-

‘(dJaIkyIammo)- -aryl or (hctcroaryl)-z-propen— -ones.



4,654,347 and 4, 626,538, both to Anerican Cyananide, disclose sdbétjANt20§4
pyrazol opyrim di nes of structure (I) nmade by the techni ques di scussed
above, but having. different substituents than those of U S. Patent No.
4,521,422. Wile U S. Patent Nos. 4,521,422 and 4, 900, 836, anong ot hers,
teach 10 techniques for the synthesis of conpounds of structure (1), such
procedures are relatively tinme consum ng, involve nunerous steps, and are
not partic r conom cal or efficient for |arge-scal esLS.
Accordingl?#gfhgpgpis a need in the arj for inproved syﬁ?ﬁé |%ﬁ?échniques
whi ch overcone these shortcom ngs. The present invention fulfills these
needs, and provides further rel ated advantages. 15 SUMVARY OF THE | NVENTI ON
In brief, th&eption8ettemed¥ention is directed to the synthesis of substituted
pyrazol opyri m di nes having the followi ng structurey(l), which conpounds
have utility over a w de raffge of indications, including treatnent of
insommia. 1 4 JAN 2004 WD O PCT/ US00421 structure (D
above, R2, R3, R5, R6 andRR7 beOHny of a nuiber pf QubtH t uent s, and
represent the renainder of theggonpound. Thus, in orRs enbodinent, the °
present invention is directed generally to the synt psis of the

pyrazol opyrimdine "core" or "tenplafel itself, regardless of the nature of
the various R substituents. l ;
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In addition, other United States patents have issued directed to the
5 synthesis of substituted 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 subs‘tituent‘s,.thran t_hose.qf U.s. Pa;ent 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 ‘ﬁme consuming, involve numerous steps, and are not. particularly
economical or efficient for large-scale synthesis. A_ccox;dingly,_, there ié a need in the
art for improved synthetic techniqu_e; 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.



In a nore specific enbodinent, R2, R3, R5, R6 and R7 of structurle4(UAN 2004
are as defined in U S. Patent No. 4,521,422, but under a different
nunbering scheme for the respective R groups. In particularly, R2, R3, R5,
R6 and R7 of structure correspond to R2, R, R5, R4 and R3, respectively,
of U S Patent No. 4,521,422. In another snore specific enbodi nent, R2, R3,
R5, R6 and R7 structure (I') are as defined in U S Patent No. 4,654, 347,
wherei n RS wa@1/Bs©f 15 structure (1) are both hydrogen 2EUS®2128 and R7
of structure (1) correspond to R2, Rl ahd R3, respectively, of U S. Patent
No. 4,654,347. In yet another nore specific enbodinent, R2, R3, R5, R6 and
R structure (lI) are as defined in U Patent No. 4,626,538, wherein R5 and
R6 of structure (1) are both hydroge7 and R2, R3 and R7 of structure (I)
correspond to R2, R4 20 (when RE S~ R4) and R3, respectively, of

U S. Patent No. 4,626,538. For pur ose ni ence, the nore specific
enbodi nent s disclosed above are a red to herein as "the R groups
of U S. Patent Nos. 4,521,422, R4 65 ,347 and 4,626,538." Thus, in one
enbodi nrent, the present invention is dir ed to the synthesrs of
substrtuted pyrazol opyri m di-nes havi ng sof ucRure (I') 25 above, which
conpounds have utility over a wi de ran of indications, including
treatment of insomia, wherein structu (1) is substituted with the R
groups of U S. Patent Nos. 4,521,422, 4,654,347 and 4, 626,538. 4 JAN 2004
VO 01/ 10868 Pr' T/ US0O 21924 The SYRUDSH! §, SESATK U8y L SRR 07

) 5 substituents, and represent the remainder of the compound. Thus, in one

embodiment, the present invention is directed gencrally to the synthesis of the
pyrazolopyrimidine “core” or “template itself, regardless of the natire of the various
R substituents. -
In a more specific embodiment, Rz, Rs, Rs, R and Ry of structure (I)
10 are as defined in U.S. Patént No. 4,521,422, but under a different numbering scheme
for the respective R groups. In particularly, Ry, Rs, Rs, Rg and R of structure (I)
co'ﬁ‘e'spond to'Rs, Ri; Rs, R, and 'R, respectivély, of U.S. Patent No.4,521,422.
In ‘another thore specific embodiment, Ry, Rs, Rs, Re and R7 of
structire (1) ‘re as defined in U.S. Patent No. 4,654,347, wherein Rs and Rg of
15 structure (I) are both. hydrogen and Ra, R3 and Ry of sttucture (I) correspond to Ry, R
and R, respectively, of U.S. Patent No. 4,654,347, S
) In yet another more specific embodiment, Ry; Ra, Rs, R and Ry of
structure (I) are as defined in U.S. Patent No. 4,626,538, wherein Rs and Rg of
structure (I) are both hydrogen and R;, Rs and Ry of structure () correspond to R, Rq
20 (whenR; is -C(=O)R4) and Rs, re_si)ectively, o‘f__fU.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 utili.ty over a wide range of indications, including
treatment of insomnia, wherein structure (I} is substifuted with the R groups of U.S.

Patent Nos. 4,521,422, 4,654,347 and 4,626,538.



i nprovenents over the prior techniques, including those discl osejd 1*i F’,AN %U[ll*
Patent Nos. 4,521,422 and 4, 900,836, particularly with regard to enhanced
efficiency for large scale manufacture, reduced cost, better yield and/or
sinplified reaction conditions. In addition, inproved techniques are also
di scl osed which do not require isolation of the pyrazole internediate, as
wel | as inproved techniques for making internediates for synthesis of
conmpounds of structure (1)_ These and other aspects of tRis,, ion wll
be appar entw‘aﬂléqu“%r eference to the fol kowi ng detail ed degcrl %@l}igdr%& 10
DETAI LED DESCRI PTI ON OF THE | NVENTI ON As nenti oned above, the present
invention is directed to inproved synthetic routes for the synthesis of
substituted pyrazol op§fhé riyntbiétive sechiiquels af dhigc irivgntiona sepaesgito signifigant

t | t d h { | et t 15
Such' compounbarayans I L RRRGRGAR, LRAEHE fhy MRS SDFRRIEE S o7

been di scl( %sm A2 dd 909&88&r;iardﬂom1y 4y1512ﬂegﬂaztpdehhmd &ﬁg;erm 654a847 and
4,626, 538 tents ar i nc at e erence in
their entiref %‘“’?p‘@ﬂ'fcf‘?‘é 1 ,ter i odiog {}Wgﬁ?ac 'y(ioﬁgtmsnventl on,
Ege[ zpm azol ;é\ith’tidgrﬁhﬁltd]’ir% t%f:hrﬁc]uleslﬁ’e uls€ disdpsddsviieiras ht)tlreq\hx(:lfﬁeclatlon of the t .

i enyl car bon pyrazo a acet anm de,
whi ch conpouB¥agelsin ﬂ%ﬂdf%q POWEL s 1 r?YF@t‘ﬁ‘ll’hé‘P‘i{ﬁé?‘éﬁ rﬁa?‘fge% El}r‘g?cg?t%/ % to as -
" Conpound 1" gpfhesid obcompbun@®ameuseke (1).

These and other aspects . of this invention will be apparent upon
reference to the following detailed description.
10 ‘
DETAILED DESCRIPTION OF THE INVENTION
As mentioned above, the present invention is directed to improved
_ synthetic routes for the synthesis of substituted pyrazolopyrimidines which are active
as anxiolytic, anticonvulsant, sedative-hypnotic and skeletal musc_lg'.relgxant agents.
15 ‘S.uch 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-
26 [1,5-0]-pyrimidin-7-yl}phenyl)acetamide, which compound has the following

structure (hereinafter referred to as “Compound 17 or *17):

Compound 1



1 4 JAN 2004 VIO 01/10868 PCT/ USOXY 21924 As noted above, U.S. Patlert JAls200}
4,521,422 and 4, 900, 836 disclose the synthesis of conpounds of structure
(1) via pyrazole internediate (a). In one enbodinent of this invention,
synt hesi s does not proceed by way of this internediate, which offers
significant advantages over prior techniques, including enhanced
efficiency, particularly in the context of |arge scale manufacture. In one

aspect of tphi odi nent, a conpound of structure (1) or
Compound | Q%igﬁﬁﬁcally, is prepared by the follow ng Regclﬁéﬁhgéﬁene 10

Reaction Schene 1 Reagents: (a) Br2, AcOH, (b) 8, AcOH, (c) Zn or My; (d)
Pd(O, CO 15 wherein conpound 8 (see step b above) is an enam none havi ng
the structure: In Reaction Schenme 1, brom nation of the am nopyrazole

af fords the bro”npyr%Fohﬁg%pwﬁbkfs}ﬁm&ﬂ%Qm?XSELiﬁﬁg%Q%B%ﬁgﬁquﬁﬂg 8 (which

may be made 20 accordi 5 e’ techni ques discl’'ose ent No.
4,521, 422) i theasygthésis afcdoshpodds @f dirnguteh@ inqryopyle dmeimediatd (@).dilmend 0. Thi s

br omopyr azol opyrjimdine 10 is 1 4 JAN 2004 WD 01/10868. PCT/ US 1924 t hen
et n i+ neBbumt s ey ROEREE A0 BPPRE Y WAL AL RERRE D, 21 nc. or
magnesi um saf Waicdi sfgerst Bignifiedk I Adaiges Ueler foivipechnthuds, Abludingadnbaeky, this
product may be prepared fromthe brppefyr ZO|QE rimdine 10 using a Suzuk
coupl i ng wit gificiency, 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 1
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Reagents: (a) Bry, AcOH; (b) 8, AcOH,; (c) Zn or Mg; (d) Pd(0), CO.

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

|
N~

_N__-0 |
T
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



2-t hi ophene boronic acid in the presence of carbon nonoxide and1 al} ;%N gg‘%m
catal yst. Accordingly, in the practice of this aspect of the invention, a
met hod is disclosed for maki ng Conpound 1 by the follow ng steps: (a)
reacting pyrazole 9 (X = halogen) with enaninone 8 to yield the
correspondi ng hal opyrazol opyrimdine 10 10 10 X ;and (b) reacting

hal opyrazol opyrimdine 10 with either (1) 2 thiophenecarboxylic acid

chl ori de i nwpherggeesence of zinc or magnesium or (2) 2- pchiemireng boronic
acid in the presence of carbon nonoxide angl a palladium catalyst, to yield
Compound 1. 15 In another aspect of this enbodi nent, a conpounds of

structure (1) generally, or conpound | specifically, is prepared as
depi cted in t he thenl feasigchyith e thiaphenscatedielie agid chloridg apyteopasepgs of 7110568

Reacti on Schene 4 ' lte: bddi ne
1 orepared ggagg’%{rﬁpiﬁ%dﬁ&% ddsile 358G ConEATE. AlteRNERAO HROMobH

may be prepared from the bromopyrazolopyrimidine 10 using a Suzuki coupling with
2-thiophene boronic acid in the presence of carbon monoxide and a palladium
5 catalyst. .
Accordingly, in the practice. of this aspect of the invention, a method is
disclosed for _makiﬁg Compound 1 by the following steps:
- ~{a) - reacting pyrazole.9 (X = halogen) with enaminone 8 to yield
the corresponding halopyrazolopyrimidine 10 '

_ (EHs
. N 0
X/[j%NH E;:TJITL o, ”TEL
NH: g:,, =y
9 CH

3/N\(0 7 -
o, 3 =N 10

10 - | : ‘ X . ; and
(b) rcac;;iﬁg hélonyaiolép.yﬁnﬁdine 10 ‘with either (1) 2-
thiophenecarboxylic a,cidlchl.oride 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 .anothcr aspect of this embodiment, a compounds of structure (I)

generally, or compdund 1 sp.ecifical'ly, is prepéred as depictéd in the following

Reaction Scheme 2.



am nopyrazole 7 with enam none 8. This is then reacted under Fri1e(§erj’-£\&r ;qﬂ[lls
condi ti ons using 2-thiophenecarboxylic acid chloride and an appropriate
Lewis acid such as Al Cl; or ZnC 2 affording the desired product, Conpound
1. Accordingly, in the practice of this aspect of the invention, a nethod
is 10 disclosed for maki ng Conpound 1 by the follow ng steps: (a)

cycl i zing am nopyrazole 7 with enam none 8 to yield pyrazolopyrimdine 11
;and (b) reagt] iy razol opyrim dine 11 with 2-thi ophenecaqy I 15 acid
chloride in M 8?'3@ience of alLewis acig to yield Corrpoun%‘%?‘@g#lg“f urt her
aspect of this enbodi nent, a conmpound of structure (1) generally, or
conpound 1 specifically, is prepared as depicted in the follow ng Reaction
Schene 3. 20 RedtichNha@d4 WO 01 /10868 Reaction Schenme 3 CN 10

PCT/ US00/ 21 924 Reagents: (a) hydrazine; (h) 8, AcOH reflyx; (c)

2- br onot hi ophene, My. 5 In Reaction Scherre 3, preparati onlof cLconpound 1

using a Gignard

’ o
| N
: M_NH — N\N N %

»
Reagents: (a) 8, AcOH; (b} AlCl;.

5 ' n Reaction Scheme 2, pyrazolopynmldme 1is preparcd by cyclrzmg
h ammopyrazole 7 with enamirione 8. This is then reacted under Friedel-Crafts
conditions usmg 2—th10phenccarboxyhc acid chloride and an appropnate Lew:s acid
such as A1C13 or ZnCl; afford:ng the desnred product COmpDund 1. '
' " Accordingly, in the practlce of this aspcct of the 1nvcnt10n, a method is
10 dlsclosed for making Compound 1 by the following steps '

(:i) cychzmg mmnopyrazole 7 thh enaminone 8§ to yield

: pyrazolopynmtdme 11

Q“ | CH3
YA e —

T NH N CHs / N
et CL

(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 compournd of structure (1)
generally, or compound 1 specifically, is prepared as depicted in the following
Reaction Scheme 3.

20




based protocol begins by cyclizing ethoxynethyl ene mal onodi nitriledwlAN 2004
hydrazine to give the cyanoam nopyrazol e 15. Condensation of enam ne 3
with 15 in hot acetic acid affords the nitrile internediate 16. The
Gignard reagent is prepared from nagnesium and 2-bronot hi ophene, and
reacted with nitrile 16 giving the desired 10 product 1 upon hydrolysis of
the internediate imne. Simlarly, addition of 2-lithium thiophene to
nitrile 16 al so provides the desired product again after h drolalsi s of the
i nt er medi at@"’i“ﬁ’i"ﬁ Accordingly, in theypractice of this é‘ﬂ@& 4 the

I nvention, a nethod is disclosed for nmaki ng Conpound 1 by the foll ow ng
steps: 15 (a) cyclizing cyanoam nopyrazole 15 with enam none 8 to yield
nitrite-pyraz®eapyi Setetede 16 CH3 CH3 T -N- 16 CN ;and (b) reacting
nitrile-pyrazol opyrim.dine 16 with (1) a Gignard reagerg prepared from

magnesi um and 2- br onot hi ophene or (“2 ith 2- I|th|1u 0 t hi ophene
fol | owed by hydrol )6§' s, to/ive Corrpo ﬁd\Nl 14 JA' / \0 01/ 10868 11

"'N Me
= [
NTMe

1
Reagents: (a) hydrazine; (b) 8. AcOH, reflux; (c) 2-bromothiophene, Mg. °
5 In Reaction Scheme 3, preparation of Cpmpound 1 using a Grignard
based protocol begins by cyclizing ethoxymcthylerie niajoﬁodininile with hydrazine
to give the cyanoaminopyrazole 15. Condensation of enamine 8 with 15 in hot acetic
acid affords the nitrile intermediate 16. The'_Gdgnard reagent is prepared from
magnesium and 2~bromothiophene, and reacted with hitrile 16 giving the desired
10 product 1 upon hydrolysis of the mtennechate mune Smn]arly, addition of 2-lithium
thiophene to nitrile 16 also provides the dcs1rcd product again after hydrolysis of the
intermediate imine. _ L ‘ _ _
7 ‘Accordingly, in the practice of this aspect of the invention, a method is
disclosed for méking Compound 1 by the followiﬁg steps: |
15 (a)  cyclizing cyanoaminopyrazole 15 with enaminone 8 fo yield

nitrile-pyrazolopyrimidine 16

e s
J:/(\'H + N/CHa——'—-—*
N K &n,
, :
15 CBs” '

O

CH; 3

() reacting nitrile-pyrazolopyrimidine 16 with (1) a Grignard
_reagent prepared from magnesium and 2-bromothiophene, or (2) with 2-lithium

20 thiophene followed by hydrolysi's, to give Compound 1.



In still another aspect of this enbodi nent, a conpound of strucgu’f‘em(” )Zﬂﬂ‘)‘
general ly, or Conpound 1 specifically, is prepared by as depicted in the
following Reaction Schene 4. Reaction Schene 4 Reagents: (a)

formyl propionic acid nethyl ester, EtOH, A, (b) ethyl diethoxypropionate,
HOAc, A, (c) POd3; (d) Pd(Ph3P)4, Na2CO3, EtOH, (e) 2-bronothiophene, My
10 In Reaction Schenme 4, coupling of the phenyl am de portion of 1 to the
pyrazol opyri m di ne begins with am nopyrazol e 20. Condensation of 20 with
fornyl proWP8HIBs8aci d nethyl ester, or,alternatively w PRIVES¥2E924

3, 3-di et hoxypropionate, affords the p;} azol opyrimdone 21. This is then
converted to the chloropyrazol opyrimdine 22 with phosphorus oxychl ori de
using a conventional 5 gAr AlofePispectibls dhtboaimdnh@ RepBMdCorathdluihh 22

usi ng standard Suzuki conditions _affords the pyrazolopyrim dine 23. The
use of cheni Lepaallyi of Compoprd { Batcififrly|id prgaed by Re depickh IdtcifBowingonpl et es
the synthesi R9fi0nSéHees. | NCl udes an addition of the Gignard reagent
prepared from 2-bronot hi ophene or the addition of 2- |ithiothiophene). .1 4
JAN 20 WO 01/ 10868 PCTI EJSOA 21924 12 Accordingly, .in the practice of this
aspect of §he.lRuesid.pR4 @ NMethod is disclosed for making Conmpound 1 by
the follown .

COzEt N CozEt N COZE'[
HEN a " Y- c o —
o o N y) —_— /
HN~,/ o XN X N~N
_ : l g
h:l’Ac

CO,Et

NYS
- —
. N

|
e
e —

¥/
N
| N
-~
N . )\
1 )\ 23 °
&) ’ _

Reagents: (a) formylpropionic acid methyl ester, EtOH, A; (b) ethyl diethoxypropionate, HOAc, A; (¢)

POC; (d) Pd(Ph;P),, Na;CO5, 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).



(a) condensation of am nopyrazole 20 with (1) fornyl propionic .aoqqmmpggw
ester or (2) ethyl 3,3- diethoxypropionate to yield pyrazol opyri m done

OH 21 O (b) conversion of pyrazol opyrim done 21 to hal opyrazol opyri m di ne
22 (where X = halogen) 22 O; (c) coupling hal opyrazol opyrimdine 22 with
boronic acid 23 to 10 yield pyrazolopyrimdine 24 0 24 ; and (d) reacting
pyrazol opyrimdine 24 with (1) a Gignard reagent prepared from magnesi um

and 2-bronpt hi ophene, or (2) with 2-lithiumthiophene fgtgﬁyﬁgﬁgy
hydr ol ysi s V¢ ‘B"Eﬁ%e Cormpound 1. 4JANJ2G,J WO 01/ 10868 13 121924 1t
shoul d be noted that in the above enbodi nent, synthesis of structure
Accordingly, in the practice-of this aspect of the invention, a method is
disclosed for making Compound 1 by the following steps:
(a) condensation of aminopyrazole 20 with (1) formyl propionic

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

N .
Ly
E
' NH»
o
, 20
5 _ ;
(b} conversion of pyrazolopyrimidone 21 to

halopyrazolopyrimidihe 22 (where X = halogén)

Et

o %
() coupling halopyrazolopyrimidine 22 with boronic acid 23 to

10 yield pyrazolopfﬂnﬁdjne 24

o2

; 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 Compbund 1.



(1) generally, or Conpound 1 specifically, does not proceed by mé; %ﬁJAN 208

pyrazole internediate (a), which offers significant advantages over prior
techni ques as 5 di scussed previously. In another enbodi ment of this

invention, inproved techniques are disclosed that do not require isolation

of this internediate, which techniques again also offer significant

advant ages over existing procedures, including enhance efficiency

particul arl | n the context of |arge scal e nmanufacture. %[?19 erodl ment ,
a conpound 040%83ct ur e (1) generally, ;9r 10 Conpound 1 36} aIIy, IS
prepared according to a "one-pot" technlque wherein the Kkey steps are
conveniently perforned without isolation of the pyrazole internediate (a),
as depicted in the follow ng Reaction Schene 5. .15 Reagents (a) Mel, NaH.

DVF;, (b) DVFDVA, tolu Bl?_no gﬁne HNOB C*ﬁ % AcCOH,
) O oL Sl R 3BAE T M BB B bl
N al kyl at | On(kaemaalQBbﬁmod@amﬁlt b petfiaky, mmuanmgo&emoytwaynof ®frazeizdi um
hydri de and net hyl iodi deh%p al ter atlv ﬁlsul$ate rovi des
acet ophenoneP$Tmaige XY ¥ s, sigp ‘Fﬁrﬁh%‘]ﬁéﬁ%ge:% °<¥ﬁrdp Pt FYRAYS e di | ut ed
with tol usned:seﬁaseepeee&ﬁ;s@f ndarmatehyxhﬁaui:ﬁa%ﬂe@hzmb&i @bk techniques
are disclosed that do not require 1solat10n of this mtermechate, which techmques again
also offer 31gn1ﬁcant advantages over ex1stmg procedures including enhance
efﬁcxency, partleularly in the context of large scale manufacture '
In thls ernbodrment a compound of structure (I) general]y, or
10 Compound L spemﬁcally, is prepared accordmg to a “one- pot techmque wherein the
key steps are convemently performed w1thout lsolanon of the pyrazo]e mtexmed1ate

(a) as deprcted in the fol]owmg Reacuon Scheme 5.

Reaction Scheme 5

15
Reagents: (3) =MeI; NaH, DMF; (b) DMFDMA, toluene; (¢} aminoguanidine HNO, salt, NaOH, EtOH;

(&) AcOH, reflux.



5 (DVMFDMA) is added and the nixture refluxed until the starting rafteddb 204
are consuned. A workup involving the renoval of toluene and excess DVFDVA
is enployed to conplete this stage of the synthesis. Wthout isolation of
t he enami none internediates, ethanol is added followed by an appropriate
amount of am noguani diniumnitrate and sodi um hydroxi de as shown in
Reaction Scheme 5. 10 The m xture is heated until consunption of the

t hi ophene iQte |ate is conplete. The crude material is_hea | n acetic
aci d and thgopl{lggsgéct is isolated and pyjified. The benef"i‘{ré‘?%%’g‘gﬁ‘*s

techni que are several, particularly in the context of not having to

I sol ate reaction internedi ates, such as the pyrazole internediate.

Accordingly, in this di_men a d.is disclosed. for Kin 15
Conpound 1, in a singl & TESLY %dr?e%?gf ﬁ?@fylwntﬂ@ﬁgqtmﬂowtﬁg@g 20 (a)
al kyl ati ng musingt asiditivac e bb pddinmN cydrideO apd Oieth§l BEiIAE OIENAIREnadivel( D)
reacting nitrd',le )ﬁq\#tg acet ophenpne 3_in the presence of DWVFDVA and a
sol vent unt i |9imgtpyisutiate) proylles, acetophanantotre Agmiptare of hotinesgtophenone St ng any

excess DVFDMAidRds 5@l diRid wiftiolushd. N At texcdss of alnhe@iyifeimiriRedinieahmeahat
reaction products fromstep (b), converting the reaction proaucts upon
reaction wht HOMADMAL ihrdded cand ghe srpaientsllaxedaptil (B Sardeg maieriabomsound 1.

25 1 n anot heloohosli M Qorkuf iGATRAHAEL rovil SHEIHMAE afd LxBENEMDMA R
Compound 1 specifically, is prepared utili.zing an.inproved techni que for
t he employed to complete this stage of the synthesis. Without isolation of the enaminone

intermediates, ethanol is added followed by an appropriate amount of
aminoguanidinium nitrate and sodium hydrokide as shown in Reaction Scheme 5.
10 The mixture is heated until cdns‘ﬁmpti.on;‘of the thiophéhé iﬁtel_:'rnedi.at'e 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 ihe contex} of not- having to
isolate reaction intermediates, such as the pyrazole intermediate.
Accordingly, in this embodiment, a method is disclosed for making
15 Compbund 1, in a single reaction mixture, by the following steps:
{a) alkylating rp—acetamidoaceto'phenone 2 | to  provide
acetophenone 3;
(b)  reacting nitrile 4 with acetophenone 3 in the presence of
- DMFDMA and a solvent until nitrile 4 and acetophénone 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 aminoguanidiﬁe to compound 1; and

{(d)  isolating Compound 1.

25 In another embodiment, a compound of structure (I) generally, or
Compound 1 specificaily, is prepared utilizing an improved technique for the
synthesis of the pyrazole intermediate, as depicted in the following Reaction Scheme
6.



synthesis of the pyrazole internediate, as depicted in the follohithglAN 2004
Reaction Schene 4 JAN 2004 WD 01/10868 Reaction Schenme 6 MeO CN 15
Reagents: (a) NH2NH2H2O, (b) heat; (c) HOAc, reflux PCTIUSOOt 1924 5 In
Reaction Schene 6, pyrazole 5 is prepared by t he treatnent of

met hoxyacrylonitrile 6 with hydrazine to afford the 3-am nopyrazole 7.
Addi ti on of 2-thiophenecarboxylic acid chloride "to a solution of
aninopyrazq%SOI(kaltlalIy provides an am de internedi at gerpblipsivzdpon
heating | ea t0%%n i ntranol ecul ar r egr r angenent affordrng pyrazol e 5.
This is then cyclized with the known enam none 10 8 under the standard
condi tions providing the desired product, Conpound 1. 15 Accordingly, in

the practicegf ibhESegaRodi ment, a method is disclosed for neking Conpound
1 by the fo #6__ﬁ___ré_— (a) treating nethoxyacrylonrnrrle 6 with

hydrazrne to afford 3- anrnopynazole 7; _(b) reactlngN3 nhpopyrazole 7 wth
2- thlophenecame;yL&F aQLd*.%\Jgripe t | eLd pyrmazg

cl
+9 %
!
N
|
N._-0
~
. T
c
-y
Reagents: (a) NH,NH,H,0; (b) heat; (c) HOAc, reflux
5 Tn' Reaction Scheme 6, pyrazole 5 is prepared by the treatmient of

methoxyactylonitrile 6 with hiydrazine to afford the 3-aminopyrazole 7. Addition of
2-thiophenecarboxylic dcid chloride to a solution of aminopyrazéle 7 initially
provides an afiide intérmediate, which upon heating leads to an’ intramolecular
rearrangement affording pyrazole 5. This is then cyclized with the known enaminone
10 * 8 under the standard conditions providing the desired product, Compound 1.
Accordingly, in the practice of this embodiment; a method is disclosed
for making Compounid 1 by the following steps: -
(8)  ‘treating. methoxyacrylonitrile 6 with hydrazine to ‘afford 3-
aminopyrazole 7;- ‘ ' B '
157 (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.

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

depicted in the following Reaction Scheme 7.



(c) cyclizing pyrazole 5 with enam none S to yield Conpound 1. Ig yelaN 2004
anot her enbodi nent, a conpound of structure (1) generally, or conpound
1 specifically, is prepared by cyclizing the pyrazole internediate as
depicted in the follow ng Reaction Schene 7. JAN 2004 WO 01110868 Reacti on
Schenme 7 16 14 PCT/USQan 1924 Reagents: (a) Ald 3; (b) KCN, EtOH (c)
DVFDVA; (d) HC(OEt)3; (e) am noguanidine. 5 In Reaction Schene 7, thiophene
is acylated under Friedel-Crafts conditions with chloroacetyl chloride

yi el di ng t REO8YI®¥®Espondi ng acyl t hi ophene.  Nucl eophi Iic diSHEERMENt of the
chloride with potassiumcyanide affords nitrile 12. This is converted to
enam none 13 with DMFDVA or the ethoxyenol ether 14 using triethyl

ort hof or mat e, Egrazole internediate 5 is prepared fromeither 13 or 14
using 10 st it i ons i nvol vi ng aninogFanlglne or hydrazine.

Accordingly, in the practice of this enbodi nethod is disclosed for
maki ng Conpound, | by the follow ng steps: n|tr|Ie 12 (which
may be obtained by reacting thiophene with chl ax ac hIorlde to yield

2-t hi ophenecar boxylic aC|d chl oride, and éﬁ/gonve&tlng t same to nitrile

12 by dlspla nt zof tEE>Qb§or|de mi;p_g nide) to (i) f ,
HN

12 NC / N,N
e
Reagents: (a) AICI;; (b) KXCN, EtOH; () DMFDMA; (d) HC(OE);; (&) 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 potassivm 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-inyolving aminoguanidine or hydrazine. ;
Accordingly, in the practice of this embodiment, a method is disclosed
for making Compound 1 by the following steps: _ _
(a) converting mtnle 12 (which may be obtained by reacting
thiophene with chloroacetylchloride to yleid 2-thiophenecarboxylic acid chloride, and
15 converting the same to nitrile 12 by displacement of the chloride with cyqnid__e) to (i)
enaminone 13 with DMFDMA, or to (ii) ethoxyenolether 14 with triethyl
orthoformate; and _ -
(c) .preparing pyrazole 5 f;om cither enaminone 13 or
ethoxyenolether 14; and

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



R— : .

enam none 13 with DMFDMA, or to (ii) ethoxyenol ether 14 with tri ek hyUAN 2004

orthoformate; and (c) preparing pyrazole 5 from either enam none 13 or

et hoxyenol et her 14; and 20 (d) cyclizing pyrazole 5 with enam none 8 to

yield Conmpound 1. 4 JAN 2UO i WD 01/10868 17 PCT/USO0r21924 In still a

further enbodi ment, a conpound of structure (1) generally, or Conpound 1

specifically, is prepared by cyclizing pyrazole internediate 5 as depicted

in the foll ow n Reaction Schenme S. Reagents: (a) HC(OEet

(c) MC SO4VWIHV% AcOH, reflex In Reagyion Schene 8, %%ng¥ﬁ%Pk§7 i's
enployed in a cycllzatlon 10 reaction. Treatnent of the acet ophenone 18

with triethyl orthoformate, followed by heating, affords the enol ether 19.

This is N alkylated wi.th.io t h di met h enol
ether 17. Cyclization IBFUIP}?WW %??5%88 COWP%%%’&TS%FT@“ %ncrgg’e?llgc aci d
| eads to thece@pindd specificilly, is froppelticytlizidiomeddici@binediate St degntart i ce of
this enbodinment, a nethod is disclosed 15for neking Conpound 1 by the

f ol | owi ng st’é'ﬁge follgwineRepchariScbmed et ophenone 18 wi t h triethyl orthoformate
to yield enol ether 19;

5 Reaction Scheme 8

a
——
Me \n)lH " Me \I:rNH
o 18 - o 19

Reagents: (a) HC(OEt);; (b) Mel, NaH; (c) Me,S0,; (d) 5, 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 witﬁ iodomethane or dimethyl’
sulfate yielding .enol ethcr 17, Cyclizétion 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
(c) cyclizing enol ethlier 17 with pyrazole 5 to yield Compound 1.
20 . |
In a preferred embodiment, one or more of the atkylation 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



(b)al kyl ati ng enol ether 19 to afford enol ether 17; and (c) cycl‘li zl'i ABNe%@II'
ether 17 with pyrazole 5 to yield Conpound 1. 20 In a preferred enbodi nent,
one or nmore of the alkylation steps of this invention, particularly the

al kyl ati on involved in the formati on of enam none 8 enployed in Reaction
Schenes 1, 2 and 3 above, occur under phase transfer conditions. As used
herein, "phase transfer conditions” means an organic substrate is 25

di ssol ved 'Qo%'f'mﬁgsgam c solvent and the nucl eophilic rea?ﬁ‘?}usba?zl ssol ved
in an aqgueous ase, a phase transfer jgatalyst is used to carr

nucl eophi l e fromthe 1 4 JAN 2004 WD 011/0868 PCT/ USQd/ 21924 18 aqueous
phase into the organic phase to react with the substrate. Mre
specifically,, A6 [ I Nt vention
may be obt ai ngd‘BEy ut% n?@?‘%gFgaS?}?h%ig%%t@h e lgjg{e}‘Ii rans{e ]E&(k:tgctajé 'yst (such
as quaternar phmmfamvnrhuqm osthh omnthm)f thxairlvsquon meixbe @blabred barudlmmg yet hyl ene
gl ycol ether % poI ar_.or n'a{%ﬂvt vg %uch as 5 .met hH‘ chl ori de,
benzotrifl uo r(féam et'ﬁ’g%a SLUCE 4% @B apHAE RO R PRPSRACUIM 4 s
(such as s oﬁ isalts) @6wiD ahefs andlﬁar:%ﬂd_\ﬂm Eﬁf@()l etheds])c iﬁ%b?%nﬁ%%nﬁ?@dhta‘slo n
Schenmes 1 ro 8 depict the. s esis of Compound | specifically, it
shoul d be &&ﬂg%a’ﬂf’rﬁ%& benraigtudes effdelugshyifh a‘bé‘ﬁ’é’fP‘éﬂ Phpst ePiRpBANds of

structure (1)335;33(5“@955@,@{.1&@&%0&@4,@»3},&%&5 the various R 10 groups thereof'
e

Thus, in each of the above action Schenmes | through- 8, the
Although the above Reaction Schemes 1 through 8 dep:ct the synthesis

of Compound 1 specifically, it ‘should be understood that these schemes apply
generally to compounds of strd;:ture (@) by appropriate selection of the various R
10 groups thereof. Thus, in each of the above Reaction Schemes 1 through 8, the
specific R groups assoctated with the synthesis of Compound 1 may be replaced with
the corresponding R groups of U.S. Patent Nos. 4,521,422, 4,654,347 and 4,626,538
to synthesize the full scope of compounds: encompassed within structure (I).
Similarly, for each of the intermediates employed in Reaction Schemes 1 through 8, it
15 shouid 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 U.S. Patent Nds.f74,521',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):

. U.S. 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 : triflooromethyl, alkylthio(C,-C,),  alkylamino(C,-C,),
dialkylamino(C,-C,), methylenedioxy, alkylsulfonyl(C,-C,) or atkanoylamino{(C,-C,);
naphthalenyl; thiazolyl; biphenyl; thienyl; furanyl; pyridinyl; substituted thiazolyl;
substimted biphenyl; substituted thienyl; and substituted pyridinyl wherein the



specific R groups associated with the synthesis of Conmpound 1 n&y4béAN 2004
replaced with the corresponding R groups of U S. Patent Nos. 4,521,422,
4,654, 347 and 4,626,538 to synthesize the full scope of conpounds
enconpassed within structure (1). Similarly, for each of the internediates
enpl oyed in Reaction Schenes 1 through 8, it 15 should be understood that
each of these internedi ates, while specifically depicted in the context of
Compound 1 synthesis, enconpass internedi ates substituted by the
correspondi"f‘%‘l %% oups of U.S. Patent Ngs. 4,521,422, 4,%%13,6/5\?3’?1%?1d
4,626,538. While the R groups of U S. 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 conpl eteness . they are repeated bel ow (usin nunber
e 1 or cHPHIGHE, 3 SSGRET T 1, 0,00 45 1 FEr Bt RiE AbSEOR ot s)
U.S. Patent dNaxyd, 8)lnd3ky(®-C)s sel ected fromthe group consisting of
unsubstituted phenyl;_ 25 phenyl npno- or gi -substituted by hal ogen,

al koxy(C,-C,) or al kyRe & andR;are gaphselected from the, gropp eqpeigiingRf hydrogen
t(ifluoronetgmgmym¢&y&ggao(c,-C3), al kyl am no(C1-C3), dial kyl am no(C, - C3),
net hyl enedi oxy, alkyl'sulfonyl (C, -C) or al kanoyl am no(C, -C3); naphthal enyl ;
t hi azol yl 5 bi phenyl ; Rhisesgldctedt {remnthie: roy icemsipiing of ymsubstigyted dphemylazol yl ;

wherei n t ne B 208 GBS0 36 PR T stk B SO E Y ilony
alkyKC, C,)y~  alkylamino(C,-C,)),  dialkylamino(C,-C,), alkanoylamino(C,-C)),
N-alkyl(C,-C,)alkanoylamino(C,-C,), cyano or alkylthio(C,-C,); furanyl; thienyl;
pyridinyl; and pyridine-1-oxide. '
10 ’ ‘
U.S. Patent'No. 4,654.347:

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

phenyl mono- or disubstituted by halogen, alkyl(C;-C3) or alkoxy(C,-Cs); phenyl

- monosubstituted by = trifluoromethyl, = alkylthio(Ci-C3), : alkylamino(C;-Cs),
:15  dialkylamino(C;-Cs), 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;-Cs3) and alkoxy(Cy-C3);

20 : . Ryis selected from the group consisting of hydrogen and alkyl(C;-Cs);
R3 is : : ‘ _ ) T,
R4y—N—C—Rs

R4 is selected from the group consisting of hydrogen, alkenyl(C;-Cs),

—CH,C=CH, cycloalkyl_(Cg—C(,)mcthyl, —CH,0CH; and -—CHZCH20CH3 ; 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,),



l
substituents are selected fromone or two of the group consistin& éfJAN m
hal ogen, al koxy(C,-C,) and alkyl(C -C/): R2, R4 and R, are each sel ected
fromthe.group consisting of hydrogen and alkyl(C -C ); and R3 is sel ected
fromthe group consisting of unsubstituted phenyl, phenyl nono-substituted
by hal ogen, trifluoronethyl, alkoxy(C -C/), amno, alkyl(C C3);
al kyl am no(C, -C), dial kylam no(C,-C, alkanoylam no(C, -C6),

N-al kyl (C, - C6) al kanoyl am no(C, -C6), cyano or al kylthio(C, : furanyl ;
thienyl; pyQA%% ¥, and pyridine- | -oxjde. 10 U S. Patéﬁ%ﬁ%&wn§?654,347:
Rl is selected fromthe group consisting of unsubstituted phenyl; phenyl

nono- or disubstituted by hal ogen, al kyl (C1-C3) or al koxy(Cl-C3); phenyl
nonosubstitute triflu t hyl, al kylthio(Cl- yl am no(Cl- C3),
.15 di al kyl arrTg(a% —egyelky, t enedi oxy, al kyl sm'@%ﬂﬂ—?ﬁf @,’%rﬁ(gw‘é&

al kanoyl am nol@HG3)N-diNapiT 1T, Ve n ishindd@bet! | tobd pliasyd, and B emylte f uranyl ;
pyridinyl; substituted thiazolyl; substituted biphenyl; substituted

thi enyl: and BB&HiGurBer Rk petitygiosenaherein the substituents are sel ected

fromone or two of the groups consisting of halogen, alkyl(Cl-C3) and

al koxy(C1-C3); 20 R2 is selected fromthe group consisting of hydrogen and
al kyl (C1-C8); R3 25 U.S. Patent No. 4.626,538: o

R, is-C(=O)R;
R; is selected from the group consisting of hydrogen and alkyl(C;-C3);
R3 is

]
Rs—N—C—Rg .
0 R, is selected from the group consisting of hydrogcﬁ,' alkyl(C;-Cs) and

- alkoxy(Cr-Cg)s '
" Rs is selected from the group consisting of hydrogen, alkyl(C,-Cs),
alkenyl(C2-Cg), —CH3;C=CH, cycloalkyl(Cs-Cg)methyl, —CH;OCH; and

—CH,CH,0CHy3; and

15 Rs is selected from the grc‘)up.‘ consisting of alkyl(C,-C),
-cycloalkyl(Cs-Cg), ~~0—alkyl(C,-C¢), —NH—alkyl(Cy-Cs), —N—dialkyl(C;-C3),
—(CH,)—O—alkyl(C;-Cs), —(CH,);—NH-alkyl(C—C3) and

—(CH)n—N-—dialkyl(Cy-C3), where n is an integer 1 1o 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.



R4 is selected fromthe group consisting of hydrogen, al kenyl (Cé- @:6§AN 2004
-CH2C- - CH, cycl oal kyl (C3-C6) net hyl , - CH2OCH3 and- - - CH2CH?OCH3 ; and RS i s
selected fromthe group consisting of hydrogen, cycloal kyl (C36),
-Oalkyl (C-0Q, ---NHalkyl(C -C, -Ndialkyl(C-C), 4 JAid 200, WO

01/ 10868 PCT/ USO0t 21924 20 -(CH))-Oalkyl (C -C/), -(CH)o NHalkyl(C -C,),
- -{CH,)o N-dialkyI(C,-C), where nis an integer | to 3 inclusive, and R5

may be alk when R, is not hydrogen. U. S. Pat en $26, 538:
R is -C(= O)ng(of}n |s sel ected from theygroup consisting %F}ﬂ%o%zr ogen and

al ky] (C1-C3); R3is 10 R4 is selected fromthe group consisting of
hydr ogen, al kyl (C1-C6) and al koxy(Cl-C6); 15 R5 is selected fromthe group

const 1179, " 092 ma bl Rhoron I HIESHE B BF T 2. o 11
t he group conaixiiytieg amfcoavilsahy, GadAG6¢-hypnotc hreiabieletal GBastle) relaxam| dgghté C1- C6) ,
NH-al kyl (CL- Qe specifilil) ékdde CompStads have particular utility in thé context of treating
' insomnia by inducing sedation or hypnosis, as well as skeletal muscle relaxation.
5 - Typically, such compounds are administered in the form of a pharmaceutical
composition, in dosage unit-form, in an amount -which is effective to treat the
condition of iiiterest compfising.- Generally, this ‘is from about 1-750 ‘mg of
compound’in combination with an-appropriate pharmaceutically acceptable carrier.
) * I’ a typical ‘embodiment, the ‘compotind is present in the pharmacemical cormposition
10 ‘in an amotint ranging from2 mg to'60 nig per dosage depending upon the route of
administration. Appropriate concentrations and dosages can be readily determined by
one skilled in the att.
Pharmaceutically aaceptable carriers are familiar to those skilled in the
art. For compositions formulated™as liquid solutions, acceptable carriers include
15 saline and ‘sterile 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
struciire (I}, cli'h'lents,. 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
-) Pkannac;eutical Sciences, Gennaro, Ed., Mack Publishing Co., Eaaton, PA 1990.
As-note‘d above, the compounds of this inventian have utility in the
context of treating conditions which benefit from admiinistration of agents which
possess anxiolytic, anti-anoxic, sleep-inducing, hypnotic, anticonvuisant, and/or
25 skcIetal muscle rclaxant propertles Such condmons mclude insomnia specifically, as
well as sleep dlsorders generally and other neurologlcal and psychlamc complamts
anxiety states, v1g1]ance msorders snch as for combatmg 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.



-(CH2) n-O---alkyl (CI-C3), -(CH2)a--- VHal kyl (C1-C3) and 14 JAN 200
---(CH2)n-N---dial kyl (CI-C3), where nis an integer 1 to 3 inclusive. 20 In
addition to the above synthetic enbodinents, the present invention is also
directed to substituted pyrazol opyrim dines of structure (1), particularly
Compound 1, nmade according to any one (or nore) of the nmethods of this
invention, as well as to novel internediates therefor, including each of
the internmegigahigggeset forth in Reaction Schenes 1 throughtrusahoidss W th
appropriate substitution by the 22 5 ca@2responding R groups of U. S. Patent
Nos. 4,521,422, 4,654,347 and 4, 626, 538. JAN 2004 WO 01/10868 PC [ USOOR1924
21 The substituted pyrazol opyrimdines of this invention have utility as

anxi ol ytic, anticonvul gfsentf8 dbhveonNydmalstSicNG 5pelidt 3 nBUSEERS €l axant
agents. More specifically, these conpounds have particular utility in the

context of triaddengystemics GHEsTRSion. nBFETRY sBdthei morof hy pphegnareuties! wel | as
skel etal NS Glgiph &R R bR above. YA &b h¥reinS Yt TRAHAESA] By AfhaESt ered in
the. formof a pharnaceutical conposition,” in dosage unit Tor I'n an
amount whi ch both esflfapd parengeralgnethaudstof a¢rainisiratinti. t Fogpra fadininistratien, suitalsjer i si ng. ™

General |y, <t his_is. f ) nd ination wth an
appropr i 515 phirhSet eRbnctadadt s, SRR U, Wl SR EARDERE O ot

the conpound well gsrligsidstsyiups, tshepemians nacieeilsiahs. CThgse sbinpasitich® nay ald anount -
a9, O ok, FEe i R L B AP RSB B ek
det erm ned bysther pharmaceutically acceptable additives. For parenteral administration, the
compounds of the present invention can be prepared in aqueohs injection solutions
10 which may contain buffers, antioxidants, bacteriostats, and other additives commeonly
employed in such solutions. - |

The following example is offered by way of illustration, not limitation.

15 FORMATION OF ENAMINONE 8 OF REACTION SCHEMES 1, 2 AND/OR 3

-UNDER PHASE TRANSFER CONDITIONS

20 | "To enaminone 8’ (25 g, 107.6 mmol) in’ benzotrifluoride (92 mL) and
" dichloromethane (160 mL) was added tetfabutylammoniurn 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% aquedus 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



one skilled in the art. Pharmaceutically acceptable carriers arb & AN 2805
to those skilled in the art. For conpositions fornulated as |iquid

sol utions, acceptable carriers include 15 saline and sterile water, and
may optionally include antioxidants, buffers, bacteriostats and other
common additives. The conpositions can also be fornulated as pills,

capsul es, granules, or tablets which contain, in addition to a cormpound of
structure (1), diluents, dispersing and surface active agents, binders, and
| ubri cants. WOGHWY3®ki | led in this art further fornul af€TR®RBApound in
an appropriate manner, 20 and in accordance with accepted practices, such
as those disclosed in Rem ngton's Pharmaceutical Sciences, CGennaro, Ed.,
Mack Publ i shi n%.Co. . EastoF, PA 199(8. 'ﬁzsfant ed above, the coppounds of this
i nventi on haVECH SMPEFAFF (e 1haB GH et Tt 2queeus PhASe B dPRA RS AWhieh benef i t
from adm ni storgihicPRasewas9REHea thibd Gfes WA SHAES af i el Ragn@filh sBIRAXI C,

sl eep-induci ng, hypnotic, anticonvulsant, and/or 25 skeletal nuscle

rel axant pro chg@rﬁﬂs{i@ﬁe variamereshie veerd ditreding 8 gplivasolige dhe pAidIYaF,  as

wel | as sl eepudieg OLAGES YR HeRddu¥iniRide Odlde trillf Y Ol Ca?#orc@;;gd a&gm&al atric
conplaints, anxiety states, vigilance disorders, such as for Conbating
behavi or al 5 diesumiene$ (1%8.t72f430¢ldbl e t 0 cerebral vascul ar damage and to the
cerebral sclerosis encountered in geriatrics, epileptic vertigo
attributable to crania] trauma, and for netabolic 30 encephal opathies. it
jmN 200 WO 01/ 10868 PETHIE®O/ Dp&Ridted2at, although specific embodiments of the

invention have been described herein for purposes of illustration, various
modifications may be made without departing from the spirit and scope of the
10 invention. Accordingly, the invention is not limited except as by the appended

claims.



Representative routes of admnistration to a patient in need thdrdoflAN 2004
i nclude systemc adm nistration, preferably in the formof a pharmaceuti cal
conposition as noted above. As used herein, system c adm nistration
enconpasses both oral and parenteral nethods of adm nistration. For oral
adm ni stration, suitable 5 pharmaceutical conpositions include powdlers,
granules, pills, tablets, and capsules as well as liquids, syrups,
suspensi ons, and enul sions. These conpositions nay al so include
flavorants, M@4¥Yati ves, suspending, ,fhi ckening and emfSTPIHI#agent s,
and other pharmaceutically acceptabl e”additives. For parenteral

adm ni stration, the conpounds of the present invention can be prepared in
aqueous injection solutions 10 whi chchapMgont ai n buffers, antioxidants,
bacteriostats, and other additives commonly enployed in such solutions.
The follow ng exanple is offered by way of illustration, not limtation.
EXAMPLE 15 FORMATI ON OF ENAM NONE 8 OF REACTION SCHEMES 1,, 2 AND/OR 3
UNDER PHASE TRANSFER Codprrierdidon makige &methybNe(3d3-12-thipnylcarboryligyrasgl-) i n
benzot ri f fuakt - g6&i6R%- ) Nacdt ; . .
tetrabuty lé%gloglﬁhm sullmfya}{J wgaﬁf&g#cgmn;mrg%@w’#gﬁ?ﬁ%ﬁ%n&i%@?gﬁg\gfgsédded of ~
di nethyl sulfate (18 g, reaeBng piEsstly O Yithtdnaminoge (& &0 vighs theorerasrRoding of 50%
aqueous spgi 3ﬁg§%‘ﬂ'& gplution and the m xture vigorously stirred for:6
hours, keeping t reaction tenperature | ess than 40C. Upon 25 consunption
of starting material, 200 nL of water was carefully added keeping the JAN

21| P | - ¢
' ‘ | N0
™ O , \CES |
- Y + N_,,CH;; — .
\ )
NH: N. ~N R
9 i CHB/ \(0 // .
P 10 .
X

cH; 8
;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-
[l,S;a}-pyl'inﬁdjn—':'-yl }phenyl)acetamide (Compound 1), comprising the following steps:
(a) cyclizing aminopyrazole 7 with enaminone 8 to yield

pyrazolopyrimidine 11

I 1\ CHs
/ +
NH> =
CH
7 -
11

; and



WO 01/10868 PCT/ USOCQO 21924 23 reaction tenperature |ess than 4001 ,JD% ool
aqueous phase was separated and the organic phase was washed three #eg
with water and dried over nagnesium sul fate. The dichl oronmet hane was
removed in vacuo affording a yellow solid. The solid was filtered, washed
Wi th benzotrifluoride and dried in vacuo affording al kyl ated enam none 8
(19 g, 72%vyield). It will be appreciated that, although specific
enbodi nent s_of i nvention have been described herein ses of
illustrati o?ﬁ'%%é&l%%us nodi fications may be nade w t hout F e’gi@ﬁﬁg fromthe
spirit and scope of the 10 invention. Accordingly, the invention is not
limted except as by the appended clains. 4 JAN 200 WO 01/10868 24
PCTI USOCQx 21924 CLAI 1 . oBiL N et - =d vl :
3-[2-thi enyl car bonyl] - p)r/craghzrgﬁpgﬁ%l &Eﬂj - p)E/r ?lr ﬁlgﬁs r%%h‘}%“é%éﬁr%’%“acaé’%dam de
( Conpound cHlpsidecio thgrprssemg of mbewiolhtidwa yigld$logpeund(la) reacting pyrazole 9 with
enam none S to yield the corresponding hal opyrazol opyri mdine 10 (b)
reacting hal opyrazol opyrimdine 10 with either (1) 2-

’ , ' 3. A method for making N-methy}-N-(3-{3-[2-thienylcarbonyl]-pyrazol-

[1,5-c]-pyrimidin-7-yl jphenyDacetamide (Compound 1), comprising the following steps:
" o : {a)  cyclizing cyanqaminopywazole 15 with enaminone 8 to yield nitrile-
pyrazolopyrimidine 16

‘I'.'Hs
N\(O
CH3
CHy
o NS
=~ o 16
CN : and

(b) reactingg nitrile-pyrazolopyrimidine 16 with (1) a Grignard reagent

A

prepared from magnesium and 2-bromothiophene, or (2) with 2-lithitm thiophene followed
/By hydrolysis, to giv_é compound .

4, A method for making N—methyl-N—(3-{3-[2-1;hicnylcarbonyl];pymiol-
[l,S—OL].-pyrimidin-'?—y] jphenyl)acetamide (Comﬁo_un_d 1), comprising the following steps:
- 7 (a)  condensing anﬁngpyrazole 20 with (1) formyl propionic acid methyl
ester, or (2) ethy] 3,3-diethoxypropionate, to yield pyrazolopyrimidone 21

1\
Ly

NH;
20

H
=
Et i

(b) converting pyrazolopyrimidone 21 to halopyrazolopyrimidine 22



t hi ophenecar boxylic acid chloride in the presence of zinc or nagﬁeéidﬁw 04
(2) 2-thiophene boronic acid in the presence of carbon nonoxi de and a
pal | adi um catal yst, to yield Conpound 1. 2. A nethod for naking

" N-nethyl -N-(3-{3-[2-thienyl carbonyl]-pyrazol- [1,5-a]-pyrindin-7-y]

} phenyl ) acet am de (Conpound 1), conprising the follow ng steps: (a)
cyclizing am nopyrazole 7 with enam none S to yield pyrazolopyrimdine 11
1 4 JAN 200 10868 25 PC [USOOR1924 (b) reacting pyrazol i mdi ne
11 with 2-tﬁp\§§h@%{ecar boxylic acid chgoride in the pr esepr%réus8€’£)é£4|_evm S
acid to yield Conmpound | 1. 3. A nethod for making N-methyl-N(3-{

3-[ 2-thienyl carbonyl]-pyrazol- [1,5-a]-pyrimdin-7-yl}phenyl)acetam de
(Conpound 1), conprising the follow ng steps: (a) cyclizing

cyanoam nopyrazole 15 with enam none 8 toJyield nitrile- pyrazol opyri m di ne
16 CN d (b) reacting nitrile-pyrazol idine 16 with (1) a Gignard

r eagent
e -

E 2

3

0

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

pyrazolopyrimidine 24 _
3
(OH)2 CH :[;H
*\W/ A ,
0N
| CHs
CH; 23 /) TNTS
22 - e N/
E
O 24 ;.4

| (d)  reacting pyrazolopyrimidine 24 with ) aGrlgnard 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—fﬁ-micnyléarbonyl]-pyraio]—

[1,5-c)-pyrimidin-7-yl }phenyl)acetamide (Compound 1), comprising the following steps:

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

CHs CHs |

——



prepared from magnesi um and 2-bronot hi ophene, or (2) with 2-1it hqui;n N 2004
t hi ophene foll owed by hydrolysis, to give conpound 1. 4. A netho olftx

maki ng N-met hyl - N-(3-{3-[ 2-thi enyl car bonyl ] -pyrazol - ‘
[1,5-a]-pyrimdin-7-yl)phenyl)acetam de (Conmpound 1), conprising the

foll ow ng steps: (a) condensi ng am nopyrazole 20 with (1) fornyl propionic
acid nethyl ester, or (2) ethyl 3, 3-diethoxypropionate, to yield

pyrazol opyrj m 21 Et (b) converting pyrazol opyrim do

hal opyr azol%ﬁl‘}ﬂﬁgﬁﬁi di ne 22 JAN 2004 Wy 01/ 10868 PCT/ US 21’%%“2;29922% (c)

coupl i ng hal opyrazolopyrim dine 22 with boronic acid 23 to yield

pyrazol opyrimdine 24 22 (d) reacting pyrazolopyrimdine 24 with (1) a
Gignard reagent pgrgpar.ed:. fr: i r i RAVFIORIA(2) W th
2-1ithiumthi ophenreb(?folr O%gfdﬁlg{/n aﬁ?ﬁfiﬁiﬁ“ﬁ@??&‘?ﬂ%ﬁ%ﬁ?ﬁd 1. 5. A

met hod f omdmeskelvemy ubtilmittil yHand\eqe®ph@iop@3 atei consmsdr bonyl | - pyr azol -
[1,5-a]-pyrimdin-7-yl} phenyl)acetam de (Conpound 1), conprising the

foll owi ng steps: (a) al kylating m acetam doacet ophenone 2 to provide

acet ophenone 3 1 4 JAN 2004 WO 01&10865 PCT/ US00/ 21924
. CN

4

(c) removing any excess DMFDMA and solvent and, without isolation of
the intermédiate 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-methy!-N-(3-{3-[2-thienylcarbonyl]-pyrazol-
{1,5-¢]-pyrimidin-7-yl } phenyl)acetamide (Compound 1), comprising the following steps:

(a) treating 'methoxyacrylonitrile 6 with hydrazine to afford 3-

aminopyrazole 7;

CHaO\/\CN ___.,..l“’\l\;vmz
6 7 .

(b)  reacting 3-aminopyrazole 7 with 2-thiophenecarboxylic acid chloride

to yield pyrazole 5
11 NH: + G—Z

;and

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



27 (b) reacting nitrile 4 with acetophenone 3 in the presence of DVFIAMA 2004
and a solvent until nitrile 4 and acet ophenone 3 are consuned CN 4 (c¢)
renovi ng any excess DMFDVA and sol vent and, wi thout isolation of the
internedi ate reaction products from step (b) converting the reaction
products upon reaction wth am noguani dine to Conpound 1; and (d)

i solating Conmpound 1. 6_ A nmethod for making N-rrethyI-N-(3-{

3-[2-thienyl carbonyl ] -pyrazol - {1, 5-a]-pyrimdin-7-yl1}phenyl)acet ani de
(Conmpound MWQ01g8%6pri si ng the foll owi ng, _steps: (a) treati R§TUSI021924

met hoxyacrylonitrile 6 with hydrazine ©o afford 3- am nopyrazole 7; (b) to
yi el d pyrazole 5 reacting 3-am nopyrazole 7 with 2-thi ophenecarboxylic acid
chloride and (c) cyclizing pyrazole 5@gith enam none 8 to yield Conpound 1
1 4 JAN 2004 WD 01/10868 PCT/ US00/ 2192 28 NI CH3

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

ethoxyenolether 14 with triethyl orthoformate

NC OFEt
14

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

;and

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



CH3 CH3 7. A nethod for meking N-nethyl-N(3-{ CPJZUU‘I
3-[2-thienyl carbonyl ] -pyrazol - [.1,5-a]-pyrimdin-7- yI}phenyI)acet am
(Conpound 1), conprising the follow ng steps: (a) converting nitrite 12 to
(i) enaminone 13 with DMFDMA, or to (ii) ethoxyenolether 14 with triethyl
orthoformate (b) preparing pyrazole 5 fromeither enam none 13 or

et hoxyenol ether 14 and (c) cyclizing pyrazole 5 with enam none 8 to yield
compound 1 1 4 JAN 2004 WO 01/ 10868 PCTI USOQ 21924 29 8. A nethod for
maki ng N- metAOVIORES(3- 13- [ 2- t hi enyl car bgnyl ] - pyrazol - 5- cPFUIPPRHEGI n- 7-yI
} phenyl ) acet am de (Conpound 1), conpri’Sing the foll OWI ng steps: (a)

treati ng acetophenone 18 with triethyl orthofornate to yield enol ether |
19 18 (b) al kylating enol ether 19 to®fford enol ether 17 17 ; and (c)
cyclizing enol ether 17 with pyrazoleJp to yield Conpound 1

8. A method for making N-methy}-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 ylcld ernol ether
.19

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

; and

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



JAN 2001 WO 01/ 10868 PCTI US0On 1924 9. The nethod of any one of ol & dANL20Q
or 3 wherein enam none 8 is nmade by an al kyl ation step under phase
transfer conditions. 10. The nmethod of claim9 wherein the phase transfer
conditions conprise a phase transfer catalyst in a polar organic solvent

wi th an aqueous phase containg a base. it. The nmethod of claim 10 wherein
the phase transfer catalyst is a quaternary amoni um or phosphoni um sal t,
a crown eth pol yet hyl ene glycol ether. 12. The nmethgod of claim 10
wherein theﬁéwgéﬁgk solvent is nethylefge chloride, benz SEH I e or
toluene. 13. The nethod of claim 10 wherein the base of the aqueous phase
is sodiumor potassium hydroxide. 14. A nethod for nmaking al kyl ated

enani none 8, conprising the step yl ati ng enam none 8' under phase
transfer conditions 1 4 JAN 2004 868 PCT/ USQO 21924 31 15. The

met hod of claim 14 wherein the phs er conditions conprise a phase
transfer catalyst in a polar organic sol t_ Wi th an aqueous phase contai ng
a base. 16. The nethod of claim 158®# <Y he phase transfer catalyst is

a 5 -

9, The method of any one of claims 1, 2 or 3 wherein enaminone 8 is

made by an alkylation step under phase transfer conditions.

.. 10.  The method of claim 9 wherein the phase transfer 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
quaternary ammonium or phosphonium salt, a crown ether or a polyethylene glycol ether.
12._5 The methed 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




guat er nary anmoni um or phosphonium salt, a crown ether or a pol yietl;hyjja\ﬁngﬂﬂ;i
gl ycol ether. 17. The nethod of claim 15 wherein the organic solvent Is

nmet hyl ene chloride, benzotrifluoride or toluene. 18. The nmethod of claim
15 wherein the base of the aqueous phase is sodium or potassium hydroxide.
19. The nmethod of claim 14, further conprising the step of utilizing

enam none 8 as an internediate in the synthesis of N-nethyl-N(3-t
3-[2-thienyl carbonyl }- pyrazol-[1,5-(x)-pyrimdin-7-yl ) henzl ) acet am de

"(Conpound 1%0 0p18868The et hod of cl ai 19 wherein the ste CHPSW12¢ 2i ng
enanm none 8 as an internediate conprises reacting enaminone 8 with a

pyrazole to form Conpound 1. 21. The nethod of calim 20 wherein the

pyrazol e has the structure: ) ) .
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, benzotrifivoride or toluene.

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

sodium or potassium hydroxide.

19. The method of claim 14, further comprising the step of utilizing
enaminone 8 as an intermediate in the synthesis of N-methyl-N-(3-{3-[2-thienylcarbonyl]-

pyrazol-[1,5-c}-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:




