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The inflammatory cytokines TNF-a and IL-1p play an important role in

a number of inflammatory diseases such as rheumatoid arthritis (Dinarello et
al., Curr. Opin. Immunol., 1991, 3: 941-8). Arthritis is an inflammatory
disease which affects millions of people and can strike at any jointin the

20 human body. Its symptoms range from mild pain and inflammation in affected
joints, to severe and debilitating pain and inflammation. Although the disease
is associated mainly with aging adults, it is not restricted to adults.

The most common arthritis therapy involves the use of nonsteroidal

25  anti-inflammatory drugs ("NSAID’s") to alleviate the symptoms. However,
despite the widespread use of NSAID's, many individuals cannot tolerate the
doses necessary to treat the disease over a prolonged period of time. In
addition, NSAID’s merely treat the symptoms of the disease without affecting
the underlying cause. Other drugs such as methotrexate, D-pencillamine,

30 goid salts, and Frednione are often used when patients fail to respond to
NSAID's. These drugs also have significant toxicities and their mechanisms of

action remain unknown,



»action remain unknown. 75 MY 7(111h WO 01/ 34605 PCT/ US00/ 29875 Recept or
antagonists to IL-1 a and nonocl onal antibodies to TNF-a have bedhty tHown
to reduce synptons of rheumatoid arthritis in small-scale hunman clinical

“trials. | n"SHE@¥3¥n to protei n-based therapies, there are snBETUSHKEUI e
agents which inhibit the production of these cytokines and have 5
denonstrated activity in animal arthritis nodels (Boehmet al., J. Med.
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di aryl -substituted i m dazole fused to a second heterocyclic ring containing

a arthritis (Elliot et al., Arthritis Rheum. 1993, 36: 1681- 80). Due to SB
15 203580’s oral activity and potency in animal models, researchers have

suggested that a compound with this profile has potential as a viable
treatment for rheumatoid arthritis (Badger et al., J. Pharm. Exp. Therap.,
1996, 279:1453-61).

SB 203580 and other small molecule agents reduce the production of
inflammatory cytokines by inhibiting the activity of a serine/threonine kinase
p38, which sometimes is referred to as CSBP, at an IC,, of 200 nM (Griswold
et al., Pharm. Commun., 1996, 7:323-9). Although the precise role of this
kinase is unknown, it has been implicated in both the production of TNF-a

and the signaling responses associated with the TNF- a receptor.

WO 91/00092 discloses a method of inhibiting the production of
interleukin-1 by monocytes and/or macrophages in humans by administering
a diaryl-substituted imidazole fused to a second heterocyclic ring containing a
nitrogen bridgehead atom, wherein the second ring may also contain sulfur,
oxygen or an additional nitrogen atom, and may contain additional

unsaturation.




+ 30 nitrogen bridgehead atom wherein the second ring may al so contain

sul fur, oxygen or an additional nitrogen atom and nay contaihn dj[]mi onal
unsaturation. 2 2 5 MAY | ON WD 01/ 34605 PCl'/US00/ 29875 WD 90/15534 'and EP
* ‘0403251 disclose treatnents of humans afflicted wth a T peftustirients (TIV)
i nfecti oW #9% onpri ses administering an effective anount of a nonokine

activity-reducing agent. 5 WO 91/19497 di scl oses a diaryl -substituted
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10 or oxygen atom and the 6 membered ring may also contain an additional

nitrogen atom.

Despite these known compounds and methods, there remains a need
in the ari for improved methods of reducing inflammatory cytokine production
through inhibiting serine/threonine kinase p38 activity, and for related
methods of treating and preventing arthritis and other inflammatory disorders.




* denonstrate the inhibition of LPS-induced TNF-cx production. Ee strated
to have these biological activities by in vitro and in vivo a g 20
descri beqﬁégl)g?gogi nafter are the conpounds of the present ipvOUideR9s72S

“'shown in Formula Formula | 15 This invention al so provides a pharnmaceuti cal
conposition conprising the instant conpound and a pharmaceutically
acceptable carrier, as well as related synthetic nethods. This invention
further provides a nethod of treating a subject suffering 20 froma
condi ti on%ﬁﬁa? bpm@nﬁmﬂig%rredi ated by the reduction of inflanmmatory
cyt oki nes € actions contribute to the condition, which nethod
conprises adm nistering to the subject a therapeutically effective dose of
t he i nstant pharmaceutical conpositign. 25 This inyenti.onastill.further
provides a neth Sd'f'V?WPf?'bPE‘?Vﬁ@eﬁ ﬂo‘égm%@f"dﬁ Wb'%h@hb'g’fﬁealnlc‘gﬁéi tion
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i nstant pharmaceutical conposition. 4 WO 01/34605 Defai | ed scription of
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15 This invention also provides a pharmaceutical composition comprising
the instant compound and a pharmaceutically acceptable carmier, as well as

related synthetic methods.

This invention further provides a method of treating a subject suffering
20 from a condition whose alleviation is mediated by the reduction of
inflammatory cytokines whose actions contribute to the condition, which
method comprises administering to the subject a therapeutically effective

dose of the instant pharmaceutical composition.

25 This invention still further provides a method of inhibiting in a subject
ihe onset of a condition whose alleviation is mediated by the reduction of
infliammatory cytokines whose actions contribute to the condition, which
method comprises administering to the subject a prophylactically effective

dose of the instant pharmaceutical composition.




- said phenyl net hyl am no and heterocyclyl nethyl nmay be substituted on its

phenyl noiety by one or nore nenbers selected fromthe group 15 consisting

of hal ogen, C, -,al kyl, Cil-5al koxy, aryl Cl-3al kylamno, R R’ NGHi=fky

“OR"', the R, R', and R'" being independently selected fr ﬁéno%sgg kyl ,
phenyl neM§p1/340hst i t ut ed phenyl met hyl, a- al kyl - phenyl nethyl’,” subst’i t ut ed
a- al kyl - phenyl net hyl, heterocyclyl nmethyl, and substituted

het erocycl yl methyl; 20 (b) Y is selected fromthe group consisting of H,

hal ogen, Iritaiied\Déscrigivin of3he Inkeatiobnd NRAR5, wherein R and R5 are

I ndependently selected fromH, heterocyclyl, C3z 25 carbocycl e, phenyl,

a- al kyl - phenyl C, -5al kyl, straight or branched al kyl optionally substituted

with R NR . : ,ﬁ‘g@ﬂy ForrBiylastt i t ut ed phenyl, wherein
(i) Ris H, ﬁﬁ?y%‘é‘ﬁ?ﬁ’&?@@ﬁ%f?%ﬁhenyl dmgfhyl " substituted phenyl nethyl,

‘S2Ph, pyridyl, or pyridyl methyl, arft hi ) said phenyl, heterocyclyl, and

a- al kyl - phenyl C, -5al kyl may be substit it 30 one or nore nenbers

sel ected fromthe group consistingRfXalggen, C 5 WO 01/ 34605

*PCTI USOQ 29875 , al kyl, C, -5al koxy, aryl/C " 3al kyl am no, phenyl nethyl,

substituted phenyl nethyl, RR' Raas defined in (a) hereof;
(c) RRis one to five nenbers in Qpe/[hge | ected fromthe group 5
consi sting of hal ogen, trifl uoRgnetyl N _NC2PH, C, . Sal kyl, and C, 5al koxy;

(d) R3is Hor, taken together, an ona Iacl ring; and (e) Xis Nor CH 10
3%3”Hh R

I n one&nbodi ment of the instant co "'R, is NH2. In another

enbodi nent, R2 is a nenber selected fromthe group consisting of hal ogen,

trifluoromethyl, -NCH2PH, and C, -, al koxy. In yet another enbodinent, Y is
" or a pharmaceutically acceptabie salt thereof, wherein

(a) R, is selected from NH,, C, salkylamino, diC, alkylamino, hydroxy, C..
;2lkoxy, phenylmethylamino, heterocyclylmethyl, C, ;alkylcarbonyiamino,

and substituted phenylcarbonylamino, wherein

said phenylmethylamino and heterocyclylmethyl may be substituted on its
phenyl moiety by one or more members selected from the group
consisting of halogen, C, ;alkyl, C, salkoxy, arylC, jalkylamino,
R'R"NCH=N- and OR", the R’, R", and R’ being independently
selected from H, C,alkyl, phenylmethyl, substituted phenylmethyl, a-
alkyl-phenyimethyl, substituted a-alkyl-phenyimethyl, heterocyclyimethyl,
and substituted heterocyclylmethyl;

(b) Y is selected from the group consisting of H, halogen, heterocycle, OR,,
SR,, NR,, and NR,R;, wherein

R, and R, are independently selected from H, heterocyclyl, C,¢
carbocycle, phenyl, a-alkyl-phenylC,-salkyl, straight or branched atkyl
optionally substituted with R, NR, N(R),; Css c_:arbocycle. phenyl or
substituted phenyl, wherein (i) R is H, halogen, C, s alkyl, phenyi methyi,
substituted phenyl methyl, SO,Ph, pyridyl, or pyridyl methyi, and (i} said
phenyl, heterocyclyl, and a-alkyl-phenylC,-;alkyl may be substituted by
one or more members selected from the group consisting of halogen, C,.
5




-NR4 and R4 is phenylnethyl. In still another enbodinent, X is CH 15 Unless
specified otherwi se, the term"alkyl" refers to a straight, branghed..or

cyclic subgt] consi sting solely of carbon and Hw th no tyration.
- The term m@%%’r efers to O al kyl where alkyl is as defi ne%fp@gg"lf’;.‘%rhe
term"aromatic ring" refers to a 5- to 6-nenbered ring containing 20 a
6-el ectron del ocal | zed conjugated pi bondi ng system such as phenyl,
furanyl, and py?'tkb!'-ﬁ?t-sa t M&aﬁlwammmﬁl@&fmﬁ% Ylaﬁblbﬁ?é’é@di%gﬁi(lic
rings such as ny | o, thyl ... .di %n tel UQr. € di f |l uor ophenyl ,
benzyl , benzoﬁéﬁ‘)’%@r@@éé&ﬁ@@%h@ p%érﬂﬁﬁ"ggé@? fﬁ%{ﬂ%ﬁ , et hoxyphenyl,
phenoxyphenyl, hydroxyphenyl, carboxyphenyl, trifl uoronethyl phenyl, 25

met hoxyet hyl phenyl , acetam dophenyl, tolyl, xylyl, dinethylcarbanyl phenyl -
and the |ikg) Rydstosento e miemisessndépendenthhselecteddromthengraupdo.  The
synbol "Ph" refers,to phenyl. The_term' hete | %, "“heter cle" or
Theterochol i ¢ FoBsIBe iR edemIENISETEN. NCHAEE Gl Hie o Gabioatlot
one atom other than carbon as ring nenber, e.g. pyridine, pyrimdine,
oxazoline, 30 pyrrole, imdazole, norpholine, furan, indole, benzofuran,
pyrazol e, ) RylisH og,tapeptogethee, amarbmatizringpandl e. 6 2 s MAY 2004 WO
01/ 34603 PCTI US00/ 29875 Substituted heterocyclyl net hyl and substituted
phenyl met hyl have substituents such as hal ogen, C, .5alkyl, C, .salkoxy,
arylC, - 3al k(%)a?' 1§QN or?iﬁ?‘ NCH=N-, and OR'" wherein R, R', and R'' are

I ndependent el"'ected TfromH, C .5alkyl, phenylnethyl, substituted
phenyl mpghyl , a-al kyl 5 phenyl nethyl and substituted a-al kyl - phenyl

met hyl , heterocycl yl net hél .. and substituted hetero&ycl thyl. The term
"FCS" 't epr esent s if Bng erphegimant ofthe rstant eompedRdsK, #$ JRANAPEE aci d,

P e o GFRBERSRNE 1S LRI CORL RSN p LR cor MY habgbs
trifluoromethyl, -NCH,PH, and C, ;alkoxy. In yet another embodiment, Y is
NR, and R, is phenylmethyl. In still another embodiment, X is CH.
15
Unless specified otherwise, the term “alkyl” refers to a straight,
branched or cyclic substituent consisting solely of carbon and H with no
unsaturation. The term “atkoxy” refers to O-alkyl where alkyl is as defined
supra. The term “aromatic ring” refers to a 5- to 6-membered ring containing

20 a 6-electron delocalized conjugated pi bonding system such as phenyl,
furanyl, and pyrrolyl. The term "éryl" includes mono and fused aromatic rings

/ such as phenyl, naphthyl, diphenyl, fluorophenyl, difluorophenyi, benzyl,
benzoyloxyphenyl, carboethoxyphenyl, acetylphenyl, ethoxyphenyl, '
phenoxyphenyl, hydroxyphenyl, carboxyphenyl, trifluoromethylphenyl,

25 methoxyethylphenyl, acetamidophenyl, tolyl, xylyl, dimethylcarbamylphenyl
and the like. The term “halo” means fluoro, chioro, bromo and iodo. The
symbol “Ph” refers to phenyl. The term “heterocyclyl”, “heterocycle” or
“heterocyclic residue” represents a single or fused ring having at least one
atom other than carbon as ring member, e.g. pyridine, pyrimidine, oxazoline,

30 pyrrole, imidazole, morpholine, furan, indole, benzofuran, pyrazole,
pyrrolidine, piperidine, and benzimidazole.



-1 s nore than one substituent, the substituents nmay be different. "DVE"
refers to ethylene glycoldinmethyl. The term "NaHVDS' refers EQ g npm
hexanet hyl di si |l azi de. 15 The phrase "pharnaceutically acceptabl’e ‘salt"

~'denotes salts of the free base which possess the desired pharmacol ogi cal
activity w0 m/e68sr ee base and which are neither biol ogi caI‘TngP’ZEﬁ"gerwi se
undesirable. These salts nmay be derived frominorganic or organic acids.
Exanpl es of inorganic acids are hydrochloric acid, hydrobrom c acid,
hydr oi odi ¢ aci dgypelitutéd hieteracyclylmethyli an®subsiitdiedsphénylimethyl hvend
phosphoric acid. Exanples of organic acids e acet] cid. . propionic
aci d, gl ycaubstituents suchas balggen, Caylkivh &1£Fﬁ¥y'rﬂykﬁkéﬁ‘a\’hrﬂfr%’succi ni ¢
acid, malig acid  _nplei LA, meieis aci . fumarl e ac L&edCi d,
it o ac B MGESTE. 866 OR: WRARE KRG dndicere dbnghasrly Shided

spanvi ¢ acj agc IIC ' i | Kl fonic acid, p
25 tol uenet%rlhf%hl é‘%g*ldpﬁ%?‘@ﬁgﬂﬁpgwgiﬁmeﬁggﬁtg% IE?%‘RZCi d,
hydr oetganﬁ%ﬂma’tﬁyl A Subsirorehesityl-phenyimettyl, hetarmtychiimetyyd) dndi c
»aci d, p-toluenesul fonic acid, cyclohexanesulfamc acid and the |ike. Were
t he conpousutsstdutedrhgteroeyshiniethylnventi on have one or nore 30 stereogenic
centers, it is to be understood that all possible optical isoners,
anti podes, enantioners, and diastereoners resulting from additional

st ereogeni ¢ cenyfpSetmaF OB ePidstnts fetabtalf sbrum! TMGAepresertsat es and
racem c m xtures thereof are also part of this invention. T antiéﬁ es can

be 7 2 5 MA¢hRIDACHND ocii3apds RRMI" usprasenty thesgeaivmdomthedR e to

those skilled in the art such 8. agtdoRak there
recrysfQl | Memmorig) st 3#%?%%8%@?9%@% $ %gr?gﬁ i g{msrl caalt;;vh&?r e aci ds.
Al ternat i VRl gord (HariBhé ROBEGILRHM, the subRElRIMS Ny be differendr JDMET refers
Pirkle-type colum. 5 The foll ow ng com oundB are_ exenpl %EL}/ of the present
i nvent i on: to ethylene glycoldimethyl. Theterm *"NaHM S’ refers to sodium

hexamethyldisilazide.

The phrase “pharmaceutically acceptable salt” denotes salts of the free
base which possess the desired pharmacological activity of the free base and
which are neither biologically nor otherwise undesirable. These salts may be
derived from inorganic or organic acids. Examples of inorganic acids are
hydrochloric acid, hydrobromic acid, hydroiodic acid, perchloric acid, nitric
acid, sulfuric acid and phosphoric acid. Examples of organic acids are acetic
acid, propionic acid, glycolic acid, lactic acid, pyruvic acid, malonic acid,
succinic acid, malic acid, maleic acid, maieic acid, fumaric acid, tartaric acid,
citric acid, benzoic acid, cinnamic acid, mandelic acid, oxalic acid, pamoic
acid, saccharic acid, methanesulfonic acid, ethanesulfonic acid, p-
toluenesulfonic acid, methyl sulfonic acid, sa!icyclié acid, hydroethanesulfonic
acid, benzenesulfonic acid, 2-naphthalenesulfonic acid, p-toluenesulfonic

acid, cyclohexanesulfamic acid and the like.

Where the compounds according to this invention have one or more
stereogenic centers, it is to be understood that all possible optical isomers,
antipodes, enantiomers, and diastereomers resulting from additional
stereogenic centers that may exist in optical antipodes, racemates and
racemic mixtures thereof are also part of this invention. The antipodes can be

7




+ Conpound 1: 2-(4-fl uorophenyl) 3-(4-pyridinyl)-imdazo[1, 2-a] pyrim din-
7-amine; 10 f*r.rr.r. .n, 4 v%,, If.rWJ na 1 Conpound Zmﬂﬁ\bmﬂdz
2-(3-fl uorophen t)-3- (4 pyr|d| nyI)-| m dazof 1, 2-a]pyrimdin- 7-amn

- ‘Conpound % é’ 5f | uor ophenyl ) - 3- (4- qui nol i nyl ) -i m dazo[ 1, ZPCI’EJSW’”“S
al pyrimdi n- 7 am ne; Conmpound 3 Compound 4 Conpound 4:

2- (3-chl oro-4-fluorophenyl)-3-(4-pyridinyl)-imdazo[1l, 2-

a] pyrim dlseﬁaramahby raéthogspknowh fo those skilled in the art such as, for example,

2- phenyl - 3- (4- pyrldlnyl)-l dazo[ 1, 2-a] pyri m di n- 7- am ne; ound 5
Conpound efractjorial mmhzmm f@aﬁt%ewmmszghﬁaawmsnﬁgp lspure

pyri i ot |80 ey AARRD G e Setpissiy shromelogrgpnyin 2

i nyl) - 2- [ 3pjrkieltypeatsloriny | )phenyl ] -imdazo[1,2- alpyrimd in-7-amne; 5 .
Compound 7 Conmpound 8 Conpound 8

3-[2-[ (henyl net hyl ) ami no] - 4- pyr|d| nyl ] - 2- [3-

P

2-[3-(trifluoronethyl)phenyl]imdazo[1, 2-a]pyrimdin-7-am ne;

Compound 1: 2-(4-fluorophenyl)-3-(4-pyridinyl}-imidazo[1,2-a)pyrimidin-

7-amine;
ff N N
= = ¥
7N | ~ : \i <:§
10 N \N/L{“ N F N/Q\/L\“N
Compound 1 Compound 2
Compoung 2; 2-(3-fluorophenyt)-3-(4-pyridinyl)-imidazo[1,2-a]pyrimidin-
7-amine;

Compound 3: 2-(4-fluorophenyl}-3-(4-quinolinyl)-imidazof1,2-
15 alpyrimidin-7-amine;

O
’ L0

Compound 3 Compound 4
Compound 4: 2-(3-chloro-4-flucrophenyl}-3-(4-pyridinyl}-imidazo[1,2-

a)pyrimidin-7-amine;
20 Compound 5: 2-phenyl-3-(4-pyridinyl)-imidazo[1,2-a)pyrimidin-7-amine;

/

N
— / NN \/@
= N / A .
XNy N \NJ‘\“N

Compound 5 \ Compound 6




+ Conpound 9 Conpound 10 Conpound 10:
2- (4- Fl uor ophenyl ) -3-[2-(net hyl t hi 0)-4-pyrirnidinyl] 75 MAY 03¢
i m dazo[ 1, 2-a] pyri m di n-7-am ne; 15 Conpound 11:
©3-12-(Methylthio)-4-pyrimdinyl]-2-13-(trifluoronethyl)

phenyl i W%ﬁ%ﬁg 2-a] pyri mdin-7-am ne; Conpound 11 Corrpou]r,lgnggoogggv% MAY
2004 WO 01/ 34605 5 PCT/ US00129875 Conpound 12:
2- ( 3- Fi uor ophenyl ) 3-[ 2- (et hyl t hi 0) - 4- pyri m di nyl } )
i m dazo[ 1, 2- a] pgovipoting &~ 2+4-fleprapheryl)sd[2-5iphenylmethyl)amino)-4-
3-(4-Pyrimdinyl)-2-13-(trifluoro | ) phenyl )
i rni dazol Ipyzidin mﬁ%apf]l&ﬂ&wﬂa!d?@% 13 Conpound 14 Conpound 14:
2- Phenyl - 3- [ 2- (AR RS ™A A 9BV bra hényl]-imidazo[1,2-
2 pyr i i - 7- op PR S AP 2 3 ML ROrHetgl b ényl)-midazol
3-12- (Met bgﬁhﬁﬁin@-ﬁﬁhéi di nyl ] - 2-phenyl i m dazo[l ,2- 10
alpyrimdin-7-am ne; } 15 am ne; Conpound 15 Conpound 16 Conpound 16:
2- Phenyl - 3- (4-pyri m dinyl )i m dazo[ 1, 2-a] pyri m di npound 17:
3-[2- (Met hyl sui fonyl)-4-pyriug dinyl]-2-phenylim
[1, 2-a] pyri mdin-7-am ne; ound 17

N N f\ N
5 F ’ N \NJQN
Compound 7 Compound 8

Compound 8: 3-[2-[(phenylmethyl)amino]-4-pyridiny1]—2-[3-
(trifluoromethyl)phenyl]-imidazof1 ,2-g]pyrimidin-7-amine;
Compound 9: 3-[2-[{(1 S)—1-F’henyiethyi]amino]—4-pyrimidi‘ny‘i}-
10 2-[3-(trifluoromethyl)phenyllimidazo[1 .2-a)pyrimidin-7-amine;

Compound 9 Compound 10
Compound 10: 2-(4-Fluorophenyl)-3-[2-(methylthio)—4-pyrimidinyl]
imidazo[1,2-a]pyrimidin-7-amine;
15 Compound 11: 3-[2-(Methylthio)—4-pyrimidinyl]-2-{3-(triﬂuoromethyl)

phenylimidazo[1,2-a]pyrimidin-7-a mine;

Compound 11 Compound 12




* 20 Conpound 18 Conpound 18: 3-[2-(Methyl sul fonyl)-4-pyrim di Wlﬁ]m\ﬁ}“g
(trifluoromethyl)phenyl Ji mi dazo[ 1, 2-a] pyri nidin-7-amne; 10 7 ~ 00 WO

01/ 34605 R¢dloy)3690% 29875 Conpound 19: 2-Phenyl -3-[2-[[(1 PCT/US00/29875
* S} -1-phenyl et hyl ] am no] -4- pyrimdinyl]imdazo[1, 2-a] pyrimdin-7-am ne;
Compound 19 Conpound 20 Conpound 20:

3-[[[(4-Meth ol L Airel o
henyt 1 dawol ) RRBOURE 1Y oL A RBko el TSl Mdthyithjo)-4-pyrimiding
3-[3-[1(1 ghiduzB{ER égp&ﬁuﬁdmﬁfﬂ-ﬂﬂime 10

pyridinyl]imdazo[1, rimdin-7-am ne; ound mpound 22

fo)rrpounﬂ 22: 3- [Qomppmn$)131SdﬁcPwnm@lgﬁlr)%l%anﬂml%iprc!;ﬁtbylr)pgegglhyI] 2- (4
uoro en aln ne, oun
3-(2- Vot ho -d@lﬁgﬁérélﬁi’ﬂmﬂ'ﬁﬁ‘ﬁﬁhﬁ%i m dazo[ 1, 2- a] S‘Sri m di n- 7- ani ne:

Compound 23 Conpound 24 11 2 5 MAY 200( WO 01/ 3460 CT/ U500129875 Conpound

24: 2-(4-Fl uorophenyl)-3-(4-pyrimdinyl)imdazo[1,2- A]pyrimdin-7-am ne;
Compound 25: 2-(3-Chl orophe”y'% -3-(4-pyridinyl)im , 2-
F N

Compound 13 Compound 14
Compound 14: 2-Phenyl-3-[2-(1-piperidinyl}-4-pyrimidinyl]imidazo[1,2-
a)pyrimidin-7-amine;
Compound 15: 3-[2-(Methylthio)-4-pyrimidinyl]-2-phenylimid'azo[1 2-

10 alpyrimidin-7-amine;

Compound 15 Compound 16

) Compound 16: 2-Phenyl-3-(4-pyrimidinyl)imidazo[1,2-a)pyrimidin-7-
15 amine;

Compound 17: 3-{2-(Methylsulfonyl)-4-pyrimidinyf}-2-phenylimidazo
[1.2-a]pyrimidin-7-amine;

=5
'8
Z N
a =N

Compound 17 Compound 18

e}

N/

20
Compound 18: 3-[2-(Methylsulfonyl)-4-pyrimidinyl}-2-{3-

(trifluoromethyl)phenyllimidazo[1,2-a]pyrimidin-7-amine;

10




- alpyrimdin-7-am ne; 5 Conpound 25 Conpound 26 Conpound 26:
3-(2-Brono-4-pyridinyl)-2-(4-fluorophenyl)imdazo[ 1, 2- a]pyri mﬁdfp@{ z m ne;
and Conpound 27: 3-(2-Brono-4-pyridinyl)-2-[3-(trifluoronethyl)phen qﬂﬁa 10

-imdazo[ 1, 2-a]pyrimdin-7-ami ne. F Conpound 27 )15 This i ; SO
provi des Wpﬁ%‘ﬁ%ceuti cal conposition conprising the inst gﬁ?mggdr?r%g?nd and
a pharmaceutically acceptable carrier. Pharnmaceutical conpositions
cont ai ning the conpound of the present 20 invention as the active
ingredient in intimte adm xture with a pharnmaceutical carrier can be

prepared accor giqrjgpbgpgofc’%{%Ph@ﬁﬂgﬁﬂg{@ﬁ?lﬁﬂéiﬂlleth?l]biﬁilﬁb]e& The carrier

may take a wid orns Ing on the formof preparation
desired fg,?riﬁqajnm]ﬁﬁﬁ_@.&bpnz-agpyﬂimhﬁn-ﬂgaﬂnm; admi ni stration and systenic
adm ni stration including, but not limted to, intravenous infusion, oral,
25 nasal or parenteral. In pre {ng the corrposd(ti ons in oral dosage form
any of the usual phar mcMarri ers may be | oyed, such as water,
glycerol, 12 25 NAY 201 01 05 PCT/ USQO 2 glycols, oils,

«al cohol s, flavoring agentsN.prgservatives, coloringyagents, syrup and the
like in the case of oral Iiaﬁ preparations (for exanple, suspensions,

elixirs and solutions); or ¥arriers such as starchesf Ssugars, nethyl
cel lul ose, nagnesium steratg; di cal ci um phosphate, Nagdnitol and the like

in the case of 5 oral eH\prepaations (for e e wders, capsul es
and tablets). Al excipienfs yey i xed as ﬁd&ﬁ; )
di luents, granul ating nre, otf cant's, bi rders” aNd t

sintegrants,
| i ke using
conventional techniques known
5 | Compound 19 Caompound 20

Compound 20: 3-[[[(4-Methoxyphenyl)methyl]amino]—4-pyrimidinyl]-2—
phenylimidazo[1 ,2-g)pyrimidin-7-amine;
Compound 21: 2-{4-Flucrophenyl)-3-[3-[[(15}-1 -phenylethyllamino]-4-

10 pyridinyllimidazo(1 ,2-a)pyrimidin-7-amine;

j Compound 21 Compound 22
Compound 22: 3-[2-[[(1 S)-1-Cyclohexylethyl]amino]A-pyrimidinyI}-z-@-
fluorophenyl)imidazo[1 ,2-a}pyrimidin-7-amine;
15 Compound 23: 3-(2-Methoxy—4-pyrimidinyl)—2—phenylimidazo[1 ,2-

a)pyrimidin-7-amine;

Compound 23 Compound 24

11




* to those skilled in the art of preparing dosage forms. 10 The preferred
route of administration is oral administration. Because of th@éisrMidaé in
adm nistration, tablets and capsules represent an advanta dosage
ccunit fornWAHAMECh case solid pharnmaceutical carriers ar g&g‘g@?‘gﬁy’

enpl oyed. If desired, tablets may be sugar coated or enteric- coated by
standard techni ques. For parenterals, 15 us |y conprise
sterile water, &Iﬂﬂ]@ﬂ”%@ K85 2T(ﬁd:IHQTQﬂ’he§W }§4WMW@Y‘MBM§F8F€§@| ubility or
for preser y{i@d | ,. may be included. Injectable suspensions may

al so be pr%@ case appropriate liquid carriers, suspending
agents and the bdfﬁ .mrdl:ze 2B Oleto r?éh 3ydepyridinylliirédazo[®/2-i on, the term
"cytokine" refers tg t he prot‘gr ns NF ay}ﬁng IepLyll?)ﬂjQ/t o:fglnjeﬁrel at ed

di sorders alpyriigiad<m¥e; hunans and ot her manmal s where the

over producti on of cytokines causes the synptons of the di sease. The

over production of the cytoki nes/TNi- ac and | L-1/0 hase been linked to a
nunber of diseases. 25 The conpaunds of the presgnt A nvention inhibit the
production of TNF- a ap#d P. Thus, this inven} on further provides a
met hod of treating a gubj ct|suffer|gg froma e Whose al | evi ation
Is nediated by the r&éd ' \

contribute to the condrtron 30 ‘ 3
subj ectda therapeutically effect ve dose of the i nstant pharmaceuti cal

conposition. As used her(%ra Lh@ 25t er m " subj ectCompebrde®s W t hout
limtation, any animl or artrfrcrally nodified animal. In the preferred

enbodi ment, t heCompaisnd 26: 3-(RtBramo-#3pwWidingip@4(4- -feprophenshisnidazol1,2
JSOQO 29875 _Thi.s |nv?nt ion still further provides a nmethod of inhibiting in
a subj ect APYEMIAO:{-a5RINg: 8B i i on whose al leviation is nediated by the
redgp% i on ot‘m 'GHn@fB&S[MdJEY SY P Brors4uhaidindd-2-[Badritesromdthybphenyihe
condi ti on, i ch

10 imidazo[1,2-a)pyrimidin-7-amine.

Compound 27

This invention also provides a pharmaceutical composition comprising
the instant compound and a pharmaceutically acceptable carrier.

Pharmaceutical compositions containing the compound of the present
20 invention as the active ingredient in intimate admixture with a pharmaceutical
carrier can be prepared according to conventional pharmaceutical techniques.
The carrier may take a wide variety of forms depending on the form of
preparation desired for administration, such as topical administration and
systemic administration including, but not limited to, intravenous infusion, oral,
25 nasal or parenteral. In preparing the compositions in oral dosage form, any of
the usual pharmaceutical carriers may be employed, such as water, glycerol,

12




-5 nmethod conprises admnistering to the subject a prophylactically

effective dose of the instant pharmaceutical conposition. In.one

embodi nent, the condition is selected fromthe group consistingh Maf 204

“arthritis, inflamatory bowel disease, septic shock, osteo Sodromm®
ost eoar t WWIAYI8403eyr opat hic pain, H V replication, HV denentia, Vira

myocarditis, insulin-dependent diabetes, non-insulin dependent diabetes,

peri odontal disease, restengsis, alopecia areta, T-cell .degl et}on in HV

i nfection glycolspsilspalephalsi §avering ageRise PESETVALVES, CORIING POFBIS: SV,

allergic infl LOR : ' | i's,
cachesi 2, 389G NRP i The Bapg B bl hou BRIRREIGHPBF oxdMple Fufsiisiirs
congest i veglpaay And seidtivns); srudaress sudh bs starshesienars metiyli calludoseyna,
CQuil lain-Barre Syndrome, and system c |upus erythemat os'#ksé igll n the

r

‘preferred magnsistumisterate, digaleiin ipbesphate: soarpital @ngk ihg e caseeq
et n vtroating & disord ey . e
the caule arishOdPaeipRalor PRty bR, el 48] e iR Dog ' "
'means pr evgg{;]i'g%ts $RaPIE HHixED ds&%@dé&gvﬁthajiéihﬁhhmdjiloénm,agranumﬁng

Li kew se, rapeutically effective" and "pr ylactically effective"
doses are agentss lubricanterbindenstand thealikeeusingreonvientional leehniqueRkReWR| v, of

a disorder. 25 Methods. are kno in . the eterm ning therapeutically
and prophid H&ﬁ%ﬁ?‘ﬁ%ﬁ@%ﬁ&&’%ﬁ%ﬁ% ggéé#e%lr Stant phar naceuti cal
conposition. The effective dose for adm nistering the pharnaceuti cal

conposition to a human, for exanple, can_ be determ ned mat he&}‘;i cally from
the req0lts of The prefersedsoute of FEmmisirationis siahadminigiraliono KECaYSe he

instant co unds range, fra daily. In
anot her en® |%ﬁ?§eH?Q?"Wg?@ﬁgrﬁgés%t??8#100&%%8'!550688%3%a out 50|ng/ kg
dai ly, and, JéiduBrarabssiaBnit forkd, in-wiibh Tabé4olil ghidrireicEutica
oo Dsoo 285efte sora ,

carriers are obviously employed. If desired, tablets may be sugar-coated or

enteric-coated by standard lechniques. For parenterals, the carrier will

15 usually comprise sterile water, though other ingredients, for example, to aid
solubility or for preservative purposes, may be included. Injectable
suspensions may also be prepared, in which case appropriate liquid carriers,

suspending agents and the like may be employed.

20 As used in this invention, the term “cylokine” refers to the proteins
TNF-a and IL-1p. Cytokine-related disorders are diseases of humans and
other mammals where the overproduction of cytokines causes the symptoms
of the disease. The overproduction of the cytokines TNF-a and IL-1p has
been linked to a number of diseases.

25
The compounds of the present invention inhibit the production of TNF-

a and IL-1p. Thus, this invention further provides a method of treating a
subject suffering from a condition whose alleviation is mediated by the
reduction of inflammatory cytokines whose actions contribute to the condition,

30 which method comprises administering to the subject a therapeutically
effective dose of the instant pharmaceutical composition. As used herein, the
term “subject” includes, without limitation, any animal or artificially modified
animal. In the preferred embodiment, the subject is a human.

13




* fromabout 0.05 to about 20 ng/kg daily. Infusion doses can range, for
exanple, fromabout 1.0 to 1.0 X 104 pgl kg/ nmin of instant c ﬂﬂhd%t

adm xed mnth@§%$&$rnaceutlcal carrier over a period rangin ﬁg?

“minutes t¥% days. For topical admnistration, the in conpound 5

can be m xed with a pharmaceutical carrier at a concentration of, for

exanpl e, about 0.1 to about 10% of drug to vehicle. Finally, this

i nvention provides processes for preparing the instant conpounds. These

compounds can ey SRR ISOANR, BRAIMeL bR GRAhuHiRY B habbfetarting

materials and/or Inter ng processes own in“the art.

Thi s i nventhe@bnget bf &¢opditionr whose alieviatiobys nwcbateddmj the temnﬁx)peofl ment al
Details that follow, but those skilled in the art preci ate

adi
that t heseinflarametem ytokings whase,actigns sentribyiato ﬁ %%" -r‘KB nor e

appi | cabt ofetbafiGiutits peafisRECBLAg S Biect f plophgRichy efipRlipec.t 1 ¢

publ i Cat'Oﬂésé%fhﬁéWahﬂ?ﬁéméeémdpmmwsﬂrmnce into this application to
descri be nore ful the state of the art to which this invention pertains.

15 75 MAY 2004 V\D 0134605 PCTI USOOR9875 Experinmental Details A Schenes
and Synt heses 5 Co ou

nds gl ' : Y are
H my be prepa @g’HQWée" ﬂl\egsght'fjﬁdg%gﬁ%%%;&? H{'—gge&iﬁjc sﬁ%ﬂﬂg
4- met hyl BYéhﬂhﬂQ ﬂﬂamrﬁsfohy bowé| MHease, sepiic BRosk,igstedpwidsis,a benzoi ¢
ester of type 1 equi valents of a sui tabl e hi nder ed base such as

sodi urrﬂbexaahatdmmwb n@zrcwthw paipuHI seplicatione ftlV derpeatia. ifalat r oom
LT ke it WS e, M s et 0 1o
2, 6-di am “BBV&UHMHI Msdate, dbMenaskoahpetia afetBpTrdlidepletionfin $HIVR, i s NH2
and Y is infectlon or AIDS, psoriasis, acute pancreatitis, allograft rejection, allergic

inflammation in the lung, atherosclerosis, multiple sclerosis, cachexia,

15 Alzheimer's disease, stroke, Crohn's disease, ischemia, congestive heart
failure, pulmonary fibrosis, hepatitis, glioblastoma, Guillain-Barre Syndrome,
and systemic lupus erythematosus. In the preferred embodiment, the

condition is rheumatoid arthritis

20 As used herein, “treating” a disorder means eliminating or otherwise

ameliorating the cause and/or effects thereof. “Inhibiting” the onset of a
/ disorder means preventing, delaying or reducing the likelihood of such onset.

Likewise, "therapeutically effective” and “prophylactically effective” doses are
doses that permit the treatment and inhibition, respectively, of a disorder.

25 Methods are known in the art for determining therapeutically and
prophylactically effective doses for the instant pharmaceutical composition.
The effective dose for administering the pharmaceutical composition to a
human, for example, can be determined mathematically from the results of -
animal studies.

30

In one embodiment, oral doses of the instant compounds range from

about 0.05 to about 100 mg/kg, daily. In another embodiment, oral doses
range from about 0.05 to about 50 mg/kg daily, and in a further embodiment,

14




- SCHEMEI la | a' I'b HZN NLNH2 e HBr R2 Ic if 15 Id Al though the
iIlustrated method produces a conmpound of Formula | where R is NH2, Xis
CH and Y is H this scheme may al so be used to produce otheMitdiflounds of
“the invention. 16 Z 5 MAY 2004 WD 01/ 34605 PCT1US00129875 Schene Il shows
how t o nakg ogRkg_UNds of Formula | wherein X is N, and Y, PRIus002%38" e
?efl ngd zig r11ere| nabove. 5 SCHEMEIl CH3 NaOH CH3 CO2R4 !'J" CH3l N + | H20

from about 0.05 to about 20 mg/kg daily. Infusion doses can range, for
example, from about 1.0 to 1.0 X 10* pg/kg/min of instant compound,
admixed with a pharmaceutical carrier over a period ranging from several
minutes to several days. For topical administration, the instant compound

5 can be mixed with a pharmaceutical carrier at a concentration of, for example,

about 0.1 to about 10% of drug to vehicle.

Finally, this invention provides processes for preparing the instant
compounds. These compounds can be prepared as shown below from
10 readily available starting materials and/or intermediates following processes

well known in the art.

This invention will be better understood by reference to the Experimental
Details that follow, but those skilled in the art will readily appreciate that these
15 are only illustrative of the invention as described more fully in the claims which
follow thereafter. Additionally, throughout this application, various publications
are cited. The disclosure of these publications is hereby incorporated by
reference into this application to describe more fully the state of the art to which

this invention pertains.




+ N~SH2' HCI N SCH3 R2 2a 2b 2c Heir ACOH 2 EtOH H2N Raney N EtOH H20 H2N
29 2f 2h R2 2N 17 WO 01/34605 2 NMAY 2094 PCT/ US00129875 Scheng MYl 208hows
how t o make conpounds of Formula | wherein Xis CH, Z is F, d or Br, and

Y, R2 and WBOKPH08s defined herei nabove. SCHEME |11 5 N' - TPETAISP29875 Br

3a 3b le

Experimental Details

A. Schemes and Syntheses

5 Compounds of Formula t in which R, is NH,, and R, and Y are H may
be prepared by Scheme I. A starting compound of type 1a, such as 4-methyl
pyridine or 4-methyl quinoline, may be stirred with a benzoic ester of type 1b
and two equivalents of a suitable hindered base, such as sodium
hexamethyldisiiazide in a suitable solvent such as THF at room temperature

10 to give the enolate of 1¢ which is then brominated to type 1d. An
intermediate of type 1d may be further reacted with 2,6-diaminopyrimidine to

give a compound of Formula | in which R, is NH, and Y is H.

SCHEME |
HBr
N
N ‘ t NoOHMDS I/ g'oxﬂsrfmon |N
2
CR-Q +(§ = = g
8r
Rz J &
X =
1a 1a' 1b Rz Ry
ic 1d
HBr
! ,
s Y :
HAN" "N TN Br S f =Rz
i HoN N)RN 4
.
1e R,
1f
1d

15

Although the illustrated method produces a compound of Formula |
where R, is NH,, X is CH, and Y is H, this scheme may also be used to

produce other compounds of the invention.




- 3f 18 R2 3d 7 5 hl NiI' 2uG 4 WO 01/ 34605 PCT/ USOQ 29875 Schene |V shows

how t o make conpounds of Formula | wherein Xis CH Yis NR? w
defined as hereinabove. SCHEME IV R H (BOC)20 N..BOC CO 1 | Iéla rNNH CJ

~tBuCH /i 2) HCl R2 4a 4b 4c R2 4d 5 4f E'OH + H2N'A N Ny&ridsobgod? 4e
AcCOH The %’W@hs bel ow describe in greater particularity the chem cal

Scheme |l shows how to make compounds of Formula | wherein X is

N, and Y, R, and R,are defined as hereinabove.

SCHEME Il

CHy’ NaOH CHs
CH;,I |\)‘§N N
,k A
SHZHC! NZ “SCH,

2a 2b




* synthesis of representative conpounds of the present invention. ? ]}0
remai ni ng conpounds di scl osed herein can be prepared siml ar | 3 MAY Uﬂ
uaccordanc {/F‘é‘? e or nore of these nethods. No attenpt hafc?@%ﬁb to
“optimze t s obtained in these reactions, and it would be dear to
one skilled in the art that variations in reaction times, tenperatures,

i&'f%ﬁ%i IS?:?! UBohomeY S ﬁelv%%{n%gﬁg caiounds sy wv‘?v%lirgﬁrﬁﬁazsﬂ
2 U (BOC) 20
CBucH 550G 620 (GuohHr e Ye e e 05 9%@#%@?‘85%2?%5&32 dted to )

5.44g (27.44 mmol es) of 2-benyzl am no-4-nethyl pyridine in 40m t-butanol.
After 18 hours the solvent was renoved in_vacuo. The residue was
triturated with hexane and filteredSCHEMEilllirate was concentrated in
vacuo t%gi ve 4.25¢g of 10 the protected amine. '"H NWVR (300 MHz, DWVSO de) 8
8.22 (1®¥ d, J=5.1 Hz), 6.99 (11-1, d, J=5.1 Hz), 5.10 (2H, s), 2.31
(3H,s), 1.38 (9H,s). 15 NaHVDS THE 77% 61ml(61 nmol es) of @ Sodi um
bis(trimethylsilyl)amde in tetrahydrofuran was added drof-wise to a

sol ution of 8.97g (30.07 nmol €8l of thecCOR, =
N- Boc- 2- benzyl am no- 4- net hyl pyyi di ne and 8. 589 (N3PMbs m"rBI es) of ethyl
) t(d W
- THF
N/ z ’\ 3c
- Ra I
Z'=F,ClBr X\
3a 3b R
Br
HEr
AcOH
lN\; Zz |
=~ ‘HBr
-
LA oy
N”TNH;
X
v 1e Ry
3d
Y.
N
/
p—
NN\ SR
= \ 7/
HoN \NJ‘N
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. 3-trifluoronethyl benzoate in 60nml tetrahydrofuran by addition funnel under
20 nitrogen atnosphere. After eighteen hours the reaction was qﬁgngﬂﬁd wth
sat urated ammoni um chl oride solution, and the sol vent renoved i fAvadto.

. ‘The residue was extracted into 300m of ethyl acetate and vvashgdgﬁﬁ 00l
wat er, lwdlesweonrine, dried over sodiumsuifate, filteredtQHYSH ntrated
in 20 75 MAY 2004 WD 01/ 34605 PCTI USOO 29875 vacuo to give a brown oil.

Col um chr omat ogr aphy using 5:1 hexane/ ethyl acetate afforded thg 10.92g
of product as $dhemé IYeshows ow to rake/Rorpoundsief Fanmmda dwhereinzXds (1 H,
s), 5.11 (2H, s), 4.62 (2H, ,s), 1.3 OH, . s). HCl THE 92% 5 10.92g (23.21
nmol es) o H-h%'ﬁ)h’(ﬁq&ﬁ%&abﬁ#?f@‘%@si@h'ﬂﬁgﬂkn 100m  aetrahydrof..ran
containing 2 Onl of 6M HO solution for 1 hour. cooled, diluted wth 220ml
wat er and extracted in 2x250nl ethyl acetate. The organic |layers were

.separ at ed, conbi ned, washed with 2BQOHEME4Y, 2x100m brine, dried 10 over

magnesi um sul fate, filtered, and concentrated in vacuo to give 7.91 g ,Qf a

viscous red oil. fWH :3ég?cﬂigWBr/Acq-%Br2 AcOgdo.#8% 15 1.30m (6. 6]N mé% es)

,o0f 30% hydro i d ceti Mewas addgd to 28BHDE6. 29 of
the ketone i Orl glasiod acetillc_gcid. AFsflujion of -0 35m(6. | es)

of brom ne in™. 65l gl acial acetif acid was ded dr%p-vm se artgl t he
reaction heated to 60C for one hour, cool ed %0 room
4a 4b 4c 7

~ 30%HBIACOH
EYOH | ;\ + Brp
HNT S NT N, ACOH
1e
4f de

The examples below describe in greater particularity the chemical
) synthesis of representative compounds of the present invention. The
10 remaining compounds disclosed herein can be prepared similarly in
accordance with one or more of these methods. No attempt has been made
to optimize the yields obtained in these reactions, and it would be clear to one

skilled in the art that variations in reaction times, temperatures, solvents,

and/or reagents could increase such yields.
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- tenperature, and diluted with ether. The oily residue that fornmed was
washed 20 with ether to give 2.27g (4. 28 nmol es) of the crud tH
IVH =450. %@% 2110" WD 01/34605 N _"Ir EtOH L + 21% H2 n_ﬁ 75—|2N
- PCTI 1 JS00
2,4-diam nopyrimdine in 20ml ethanol was heated to 80C. A solution of

nmpound 8 A sol ution of 1.89g (17.13 mmles) o

2.279 (4. 2&);5 s|) of the crude 5 bromde in 50m ethanol was added

dr op-w se - o funnel ., The re ion was_stikred 80C f.or, hour
t hen cool edIlGsiZ - H-8MINR 2765 ERHE NYEEUZat  was
renoved i n{ti m ng to roomtenperature the reacti on was

filtered. The filtrate was concentrated in vacuo, diluted with 250m et hyl
acetate and washed 2x100m 0.5M sodi um 10 hydroxi de solution, dried over

sodiumsulfate, filtered, and_egncentrated in vacuo Lq/gi ve a red-brown
oi . Colum chr omat ograp 2% met hanol in ethyl lacetate afforded
0.4161g of Conpound da , 2- 6](BOCRM di n-7- akX -[ (phenyl
met hyl ) ami no] - 4- pyr ||di yI] 2- [3 (tr-+—f—l—u9¢-e-n®-thyl ) phen I] s an off-white
solid. MH =461. 15 2l e 2 1-PhentBUOH4- i di Ny and 1 -Phen
|-2-bromp- - 4- ri inl ethanone 20 1.58# Sodi um bl s(jri net hyl si lyl)am de (40
m., 0.04 nol) in tetrahydrofuran was added drop-Wse to a solution of 1.8g
(0.02 n®l) of 4-
6.59g (31.18 mmoles) of Di-t-butyldicarbonate was added to 5.44g
(27.44 mmoles) of 2-benyzlamino-4-methylpyridine in 40ml t-butanol. After 18
hours the solvent was removed in vacuo. The residue was triturated with
hexane and filtered. The filtrate was concentrated in vacuo to give 4.25¢g of
10 the protected amine. 'H NMR (300 MHz, DMSO-d,) & 8.22 (1H, d, J=5.1 Hz),
6.99 (1H, d, J=5.1 Hz), 5.10 (2H, s), 2.31 (3H,s), 1.38 (9H,s).

N CO,Et Y\/@
NaHMDS

N T\/Q + @ THF - IN\ "

| = CF, 77% =

-

CFy
15
61ml (61 mmoles) of 1.0 M Sodium bis(trimethylsilyl)amide in

tetrahydrofuran was added drop-wise to a solution of 8.97g (30.07 mmoles) of
the N-Boc-2-benzylamino-4-methyipyridine and 6.58g (30.07 mmoles) of ethyi
3-trifluoromethylbenzoate in 60ml tetrahydrofuran by addition funnél under

20 nitrogen atmosphere. After eighteen hours the reaction was quenched with
saturated ammonium chloride solution, and the solvent removed in vacuo.
The residue was extracted into 300ml of ethyl acetate and washed 2x200mi
water, 1x100ml brine, dried over sodium sulfate, filtered and concentrated in
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. picoline and 3.0 g (0.02 nol) of ethyl benzoate in 60m tetrahydrofuran by
addition funnel under nitrogen atnosphere. After eighteen ho rﬁswt{h@
reaction was quenched with saturated amoni um chl ori de sol uti‘or, Wd t he
. 'solvent 25 renoved in vacuo. The residue was extracted int q,c‘ll()gﬂ;mgﬁ,set hyl
acet at e aW@ 0Ng4&fed 2x200nl water, 1x100m brine, dried over sodi um
sulfate, filtered and 22 WD 01134605 PCT/ US00124875 concentrated in vacuo

1 pieny| - 2vaaucsya Givery Yo Bliniromik e st og P Ty Oy &1 BPRERTIPYL 5o

hyd brom ' | ' 1 D HYRRA th

et one 1 n 00RAe pIART 10828 ATodyEaF s MBSl SRS o
bromi ne i ) ' ' , §idegp , 33 (Sds) h ti
neated o BBy RS & P aomr ot . and a1 Uted w 1h

ether. The solid that forne s washed with ether to give 2.5g of the
brom de as the HBr salt of “I-phenyl-2-brono-2-(4 10 pyridi nyl)-ethanone.

MH+=276. Exam | e |m dazogl. @-a] pvrimdin-7-amne. ,: 12h 3 44-o0yridin
15 A sol ution of 1.2g (11§ﬁm>| of 2, 4-di ami nopyi rri;:Fi n i umi  of
et hanol was heated to ®QCNA_£1 ilon g l. 0 (2.8 ™0 o] he brom de in

20mL of ethanol was afidefl drop-wi se byTHEdi tion flungel . The reaction was
stirred at 80C for 3 Rgu#rs then cool€ 9 room tenperature. Approximtely
one-hal f of the solyent] was renoved i n"vacuo. gy’ cooling to room 20
tenperature the reac®ywon was filtered. The filtrdte was concentrated in
vacuo, diluted wth 250m ethyl acetate and ed with 2xI1 OOr 0.5M

sodi um hydroxi de s@"uli on, dried over sodiums ate, filtered, and
concentrated in vat 0 _give a red-brown oil. T CFati on of the residue
with Et OAc, foll owed bycﬁltration gave 0.108g of Conmpound 5 as an

of f - whi tse solid. MH =288. 25 CH3I

10.92g (23.21 mmoles) of the protected amine was refluxed in 100ml
trahydrofuran containing 20ml of 6M HCI solution for 1hour, coolgd, diluted

were separated, combined, washed with 200mi water, 2x100ml brine, dried

10 over magnesium sulfate, filtered, and concentrated in vacuo to give 7.91g of a

viscous red oil. MH*=371.

! | 30%HBr/ACOH |
- Bl'g L
ACOH -
Q 68% Q Br
CF3 CF3

15 1.30ml (6.61 mmoles) of 30% hydrogen bromide in acetic acid was added to
2.33g (6.29 mmoles) of the ketone in 10ml glacial acetic acid. A solution of
0.35ml (6.79 mmoles) of bromine in 1.65ml glacial acetic acid was added
drop-wise and the reaction heated to 60°C for one hour, cooled to room
temperature, and diluted with ether. The oily residue that formed was washed

20 with ether to give 2.27g (4.28 mmoles) of the crude bromide. MH*=450.
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- N SH2 HCI
added drop-wi se by syri nge to a solution of 13.38g (84.73 il 849 154
2-mer capt o- 30 nethyl pyrim di ne hydrochloride and 7.46g (1

)
+ sodi um hyWOooRi*65 i n 120mL of water. After 2 hours the rea%ﬁ”%&ﬁ%

extracted with 2x125nmL di chl or onet hane.

conbi ned,
filtered,
4- et hyl -

NSCH3 5 NaHVDS THE 99% 86nil (86 nmhiol e f 1.OM sodi um

CH3 NaCOH CH3 N NSCH3 13.23g (93.2 mmol es) of | odonet hane was

dried over 23 7 5 MAY R11ul WD 01/34605 PCT/ USOQ 29875 Na2SM4,
and concentrated in vacuo to give 11.14g (79745 muol es) of
2-(methylthio)pyrimdine as a oil. MHF= 0. CH3 CO2Et ~I'N }

bis(trinmethylsilyl)amde in al ran was added ﬂh()p W se by
addi tion funnel to a sol utlonlof 6.03g (43 mmol es)

4- et hyl -

86 m tei rahy
reacti on wasH

n unde trogen atnogghere. After 2 houeﬁbt he

Nip t h sa ur &ed armoni um chl ori de_sol

Ri 0) pyr| m dNfe and 6. 46gEtOM8 nmol es) e /hyl\ benzoate in
ur
enthe

t he tetrahydrofuran was remoysd i n vacuo. The resi dugwaé
m ethyl acetate and 200 ml The organic | ayerya ; and
washed 2x100m saturated sodtuangy oride solutio ,2Nse|cﬂrat ed, dr| ed over

Na2SO4, filtered, and concentrated®in vacuo to gi ve 1(2:0%5&11%23 77

10

15

20

25

A solution of 1.89g (17.43 mmoles) of 2,4-diaminopyrimidine in 20m|
ethanol was heated to 80°C. A solution of 2.27g (4.28 mmoles) of the crude
bromide in 50ml ethanol was added-drop-wise by addition funnel. The
reaction was stirred at 80°C for one hour then cooled to room temperature.
Aoprc;ximately one-half of the solvent was removed in vacuo. Upon cooling to
rt;c;m temperature the reaction was fitered. The filtrate was concentrated in
vacuo, diluted with 250ml ethyl acetate and washed 2x100mt 0.5M sodium
hydroxide solution, dried over sodium sulfate, filtered, and concentrated in
vacuo to give a red-brown oil. Column chromatography using 2% methanol in
ethyl acetate afforded 0.4161g of Compound 8 (Imidazo[1,2-a}pyrimidin-7-
amine, 3-[2-[(phenylmethyl)amino]-4-pyridinyi]-2-[3-(1riﬂuoromethyl)phenyl]-)
as an off-white solid. MH'=461.

Example 2
1-Phenvyl-2-(4-pyridiny!}-ethanone and 1 -Phenvl-2-bromo-2-{4-pyridinvl}-

ethanone

1.0M Sodium bis(trimethylsilyl)amide (40 mL, 0.04 mol) in
tetrahydrofuran was added drop-wise to a solution of 1.8g (0.02 mol) of 4-
picoline and 3.0 g {0.02 mol) of ethyl benzoate in 60mi tetrahydrofuran by
addition funnel under nitrogen atmosphere. After eighteen hours the reaction
was quenched with saturated ammonium chloride solution, and the solvent
removed in vacuo. The residue was extracted into 100m! of ethyl acetate and
washed 2x200ml water, 1x100mit brine, dried over sodium sulfate, filtered and

22

The organic | ayers were separated,



- 15 mmol es) of 2-f2-(methyl thio)pyrimdin-4-yl]-1-phenylethanone as a
viscous red-brown oil that solidified upon standing. MH#=244.9. f 20 SCH3
9t (44. 91 nmol es) of 30% hydrogen bromide in acetic acid was}sddddit o

.+ 10.45g (42.77 mol es) of the ketone in 80nl gl acial acetic acid. A

sol ution Wh o3/36051 (46.19 nmol es) of bromne in 2.60n gl adiG@UNERIE/IE aci d
was added drop-wi se and the reaction heated to 60C for 45 m nutes, cooled
25 to roomtenperature, and diluted with ether. The resultant slurry was

filtered apfamehed imvabustdgiveantiollr Teruiationasitivethergives 1Bg6kthed4. 69
mol es) of ~the crude bromde. WH =324.9. 24 7 5 MA 2Jfil1 WD 01/ 34605 HzZN'

- N Conpourgtodiach1gghanyil-@«(4opyridingdgtharane Mhitol ) of
2,4-di am nopyrimdine in 5 150m ethanol was heated to 80C. A solution of
18.06g (42.77 mmles) of the crude bromde in 350m ethanol was added

drop-wi se by addig y{#{s o4Aniies) Jﬁ%%%&:@ﬁn\b@émﬁé il @6ktitf acigiwag for two

hours. Upon cooling to room t'enperature e reaction was filtered. The
preci pig at fdded totli6g (811immbhwfthetketanes vt $8onl glacigidrasticacid.o Auselotion The
,precipitate was coll ected filtratio

water, et rdro.éﬁml,(Br%m@)g¥Br°@'"edPo glé't""‘i Qlacdg]r"i'~%i%~§/‘léﬁ’ Ir“@ﬁlé)%%‘\?% Bng_W' a
MH =334. g'w{g%Nar%) he Fé]éjcti]o% fe b 44 BoeC for one hour, cooled to room
temperature, and diluted with ether. The solid that formed was washed with
ether to give 2.5g of the bromide as the HBr salt of 1-phenyl-2-bromo-2-(4-
10 pyridinyl}-ethanone. MH'=276.

Example 3

Imidazol1.2-alpyrimidin-7-amine, 2-phenyl-3-(4-pyridinyl)

15 A solution of 1.2g (11 mmoles) of 2,4-diaminopyrimidine in 10mi of
ethanol was heated to 80°C. A solution of 1.0g (2.8 mmol} of the bromide in
20m! of ethanol was added drop-wise by addition funnel. The reaction was
stirred at 80°C for 3 hours then cooled to room temperature. Approximately
one-half of the solvent was removed in vacuo. Upon cooling to room

20 temperature the reaction was filtered. The filtrate was concentrated in vacuo,
diluted with 250ml ethyl acetate and washed with 2x100mi 0.5M sodium

f hydroxide solution, dried over sodium sulfate, filtered, and concentrated in
vacuo to give a red-brown oil. Trituration of the residue with EtOAc, followed
by filtration gave 0.108g of Compound § as an off-white solid. MH"=288.

25
CHs; NaOH CH,

CHl A
B 0 | i
N/)\SHz'HCI b3% N?
13.23g (93.2 mmoles) of lodomethane was added drop—wiée by
syringe to a solution of 13.38g (84.73 mmoles) of 2-mercapto-4-
30 methylpyrimidine hydrochloride and 7.46g (186.4 mmoles) sodium hydroxide

in 120ml of water. After 2 hours the reaction was extracted with 2x125ml
dichloromethane. The organic layers were separated, combined, dried over

SCHy
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- C 71),, r'> 1 mmlocl of the Raney Ni EtOH H20O 44% H, N PCT/ US00/ 29875
Conpound 16 15 A mixture of 0.60g (1.79 mmol es) of the 75 MAT 2004

t hi onet hyl pyrim dine. approximately 4 m of a 50% Raney. ter
- sol ution,“PQv)?W“%? hanol and 20nl water was refluxed for ei %ﬁt@h%ﬁ%
under a nitrogen atnosphere. The reaction was cooled to roomtenperature
and filtered through celite. The 20 celite was washed with ethanol. The

conbi ned fiNa,BQ e fitered ansheennerdtatad im vaeeado gime:11.d40d 8. 4mmpelesdef ed by

Lo Ml D e R R oo ether e

VH =289. 0. 25 WO 01/ 34605 H2N Conpound 15 2 5 MA's 26114 PCT/ USOQO 29875

H2N ' N N Conmpound 17 A solution of 8.28g (13.46 nmolp oxone in 75ml
water was added drop-w se by addltlon funnel to 1. Og 4 A.:B mmol es) of the
thi onethyl 5 pyrimdi NgH, N 77m gpol . The resul slurry was stirred

at room terrperature fqr - ei ght een hcfurs |'_|5El§§e anfd the filtrate
concentrated in vacu N rerr;q_ve i due was diluted with .
100m water and THF

SCH;, 99%

86mi (86 mmoles) of 1.0M sodium bis(trimethylsilyl)amide in

tetrahydrofuran was added drop-wise by addition funnel to a solution of 6.03g
(43 mmoles) 4-methyl-2-(methylthio)pyrimidine and 6.46g (43 mmoles) ethyl
benzoate in 86 mi tetrahydrofuran under a nitrogen atmosphere. After 2

10 hours the reaction was quenched with saturated ammonium chloride solution.
Most of the tetrahydrofuran was removed in vacuo. The residue was diluted
with 400 mi ethyl acetate and 200 mi water. The organic layer was separated
and washed 2x100ml saturated sodium chloride solution, separated, dried
over Na,SQ,, fitered, and concentrated in vacuo to give 10.45g (42.77

15 mmoles) of 2-[2-(methy! thio)pyrimidin-4-yl}-1-phenylethanone as a viscous
red-brown oil that solidified upon standing. MH'=244.9.

N SCH N SCH
: | N ? | 3
=N Br. ~N "HBr
H
© —2on— N e
100%

20
omi (44.91 mmoles) of 30% hydrogen bromide in acetic acid was

added to 10.45g (42.77 mmoles) of the ketone in 80ml glacial acetic acid. A
solution of 2.40ml (46.19 mmoles) of bromine in 2.60ml glacial acetic acid
was added drop-wise and the reaction heated to 60°C for 45 minutes, cooled

25 to room temperature, and diluted with ether. The resultant slurry was filtered
and washed with ether and dried in vacuo to give 18.06g (44.69 mmoles) of
the crude bromide. MH'=324.9.

24



- neutralized with solid sodium bi carbonate. The resultant slurry was
filtered and the precipitate washed with water, ether, and zdlrwgdgggzp g| ve
1.279 (3.46 4 n- 171 [--% ..f *kn rr,n#h%1cl11l1lfrino , wimrlino oc
~uollrxu cnlil 1C..nmmnl inn m 1V, .. ~ 1111VG/ VI nn . .pcdraisco¥odrs
| j waal | VWY (134605 ., . a-v ..+ Jvr.v. v..v wy...j....r..w M =367.0.
HN -N N H2N' Corrpound 17 15 Oxone MeOH H2N 65% H2N Conpound 19 NON A
m xture of 0.55g (1.5 nmoles) of the nethylsul fone pyrimdine and 1.82g
(15 mmol es) of (S)-(-)-a-nethyl benzyl ami ne was heated at 140C for 30
m nutes, cooled to roomtenperature, diluted with 100n] ethyl acetate and
washed 3x50m water, 1x50m s ﬂ;,acud sodi um chl ori dﬁ ggl ution, dried over
nt

20 Na2sHM, filtered, and conge ated in vacuo to af rd}iar eIIow oil.
Col umm =N

f” + o E1OH

A Br

HN® N° NH; 47% f\ N\
HoN \Nk N

Compound 15
A solution of 18.83g (171.08 mmoies) of 2 4-diaminopyrimidine in
5 150ml ethanol was heated to 80°C. A solution of 18.06g (42.77 mmoles) of
the crude bromide in 350ml ethanol was added drop-wise by addition funnel.
The reaction was stirred at reflux for two hours. Upon cooling to room
temperature the reaction was fitered. The precipitate was stirred in 150m! of
0.5M sodium hydroxide solution. The precipitate was collected by filtration,
toymme 6.72g (21.1 mmoles) of the

10 washed with water, ether and hexane to give 6.72g (

product as a light yellow solid. MH*=334.9.

Raney Ni
EtOH

H0
44%

HoN

Compound 15 Compound 16

' A mixture of 0.60g (1.79 mmoles) of the thiomethylpyrimidine,

approximately 4 ml of a 50% Raney Nickel in water solution, 40ml ethanol
and 20ml water was refluxed for eighteen hours under a nitrogen atmosphere.
The reaction was cooled to room temperature and fittered through celite. The
20 celite was washed with ethanol. The combined filtrates were concentrated in
vacuo. The residue was collected by trituration with ethanol, collected by
filtration and washed with ether to give 0.2310g of the pyrimidine as a yellow

solid (Compound 16). MH*=289.0.

25



- chromat ogr aphy using 100% et hyl acetate as eluent afforded 0.3977g (0.98
nol es) of the product as a light yellow solid (Conpound 19)2:]%3‘{:‘[@318. 1. 26
7 SITATf 21i4 WO 01/ 34605 Assa Exanple 4 Assays for inhibition of 8

~ PCTI US001 X8 9534682 Dj ol ogi cal activities of certain conpoundSTHSOHPRETS

I nvention were denonstrated by in vitro and in vivo assays. As discussed
previously, agents which inhibit the activity of the& ynme p38 inhibit

t he production of theédaCSafl amuatory cytokines TNF-a angiiL-1 p. 10 15

Sel ect conpounds of the Sh' aotion are listed in Tabl e—1S wWhj ch provides
mass spectral data as welM| g5 data sho%ﬁg each corrpound)E

i nhibit p38 as shown-by ynhibition of ~a productionMNThd assays by
whi ch such data wa A\ =ar e d‘esa;gbmf‘b el ow. Tabl e/ 1 Conpounds
tested for their abi]ity i 938 agffébwn by t he {ANNITY O TNF- a
production M5 CiH,NPS MouSe” % | nhi bi tion ConpoyRd Na. :

(TNF-a) TNF-a production 10 ng/ kg 130649100 230655M00N N

Compound 15 Compound 17

apility to

A solution of 8.28g (13.46 mmoles) of oxone in 75ml water was added
drop-wise by addition funnel to 1.50g (4.49 mmoles) of the thiomethyl
5 pyrimidine in 77mi methanol. The resultant slurry was stirred at room
temperature for eighteen hours, filtered, and the filtrate concentrated in vacuo
to remove the methanol. The residue was diluted with 100mi water and
neutralized with solid sodium bicarbonate. The resultant slurry was fiitered
and the precipitate washed with water, ether, and dried to give 1.27g (3.46

AN mmemalac) AF tha mathulentfana nurimidinse ae a usllnw enlid (Camnmmd 17)
v TIIITO J UT 1T THICUHI oW pPriniaunie GO0 & Jonury Ownu (Wbl ing 10 /.
MH*=367.0

HN
"
H,N N

HN" N7 N

Compound 17 Compound 19

15
A mixture of 0.55g (1.5 mmoles) of the methylsulfone pyrimidine and

1.82g (15 mmoles) of (S)-(-}-a-methylbenzylamine was heated at 140°C for
30 minutes, cooled to room temperature, diluted with 100ml ethyl acetate and
washed 3x50ml water, 1x50ml saturated sodiurn chloride solution, dried over
20 Na,SO,, filtered, and concentrated in vacuo to afford a yellow oil. Column
chromatography using 100% ethyl acetate as eluent afforded 0.3977g (0.98
mmoles) of the product as a light yellow solid (Compound 19). MH"=408.1.
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- 335633326 434021100 528855100 6411642 73563599 8461419 94760. 597 103533768

114032738 123531051 1335727885 14372863 153352823 27 WO

01/ 34605PCT/ US00/ 29675 1628930473 173673414- 1843552010 1940801A4diino

2042414~ 21425297 22432174 233199087 2430719991 2532216247 PBNMC \Wol e Cel
Assay Regifs@ae@t i ve conpounds of the present invention wh@YIRESi n an

5in vitro whole cell assay using peripheral blood nononuclear cells

("PBMC s") which were obtained fromhuman bl ood as follows. Freshly

gghg: n\e/gl%?rer&#ﬁbl ood was anticoagulated with heparin, diluted with an

Example 4
Assays for inhibition of p38

° The biological activities of certain compounds of the invention were
demonstrated by in vitro and in vivo assays. As discussed previously, agents
which inhibit the activity of the enzyme p38 inhibit the production of the
inflammatory cytokines TNF-o and IL-18.

10

| Select compounds of the invention are listed in Table 1, which provides
mass spectral data as well as data showing each compound’s ability to inhibit
p38 as shown by inhibition of TNF-a production. The assays by which such
data was generated are described below.

15

Table 1

Compounds tested for their ability {Q .
inhibit p38 as shown by the inhibition of TNF-a production

Compound No. MS ci LPS/PBMC Mouse % Inhi?ition
(M +1) ICq "M (TNF-g)  TNF-a production 10
mg/kg
! 1 306 49 100
2 306 55 100
3 356 333 26
4 340 21 100
5 288 55 100
6 411 6 42
7 356 35 99
8 461 4 19
9 476 0.5 97
10 353 37 68
11 403 27 38
12 353 10 51
13 an7 278 85
14 372 8 63
15 335 28 23
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" tubes were cen

* phosphate buffered saline ("PBS') and placed in a sterile tube or other
container. Aliquots (30 m-) of this mxture were transferred & 8iicéntrifuge
10 tubes ' e underlaid with Ficoll-Hypaque (15 nl). gddgy ed
Wa'ﬁ%‘pﬁfuged at 400 x g wthout braking for 30 mn a?‘o;ﬁgg{r%
tenperature. Approximately 1/2 to 2/3 of the platelet |ayer above the
nmononucl ear .cel | q§nd was rem)v%g with a pipette. The majority ﬁé t he
nononucl ear cell I'dyer was car®tully renove Cdsi ng a pipette and these
PBMC s were dilutdad with 15 PB¥%7and spun at3#80 x g for 15 min. -The
resulting PBMC' s ygre washed vj4sh another pogjyi on of PBS and spgn at 400 X
g for 10 mn at roomtenperature. The recovere ellets were diluted in | ow
endotoxin RPM /1 38 FCS cul t ur #®edi um and gav@%& cel|l concent r'®0i on of
0.5-2.0 X 10 PMBgpnl. A small sl ume of the syspension was renoved for
counting on a 20 henocytoneter and the remaining preparation wa
centrifuged at 2081x g for 15 4°n at roomtenﬁerature. The rec%@ered
pelleted PMBC s weee re- susperd#zd in RPM/1 %FCS to a concent7ati on of
1.67 x 106/ nm.. To gun t he asSaya, t he PBMC susgﬁnsi on (180 L) wagy
transferred to 2§ duplicate we Igs of a 96-well flat-bottommcrotiter
plate and incubat@i for 1 h 28 375 NMAY 2004 8901/ 34605 PO ' | USStr 29875 at
37C. A solution ohgtest conpourgda(10 L, prepajgegd at 20 x the degpred final
concentrationlwas added to each well and the plate was incubated-for—1—Nh
at 37C. A solution (10 pL) of LPS in RPM /1% FCS (200 ng/nL) was added and
the wells were incubated overnight at 37C. The supemate (100 5 pL) was
renoved fromeach well and diluted with RPML11 % FCS (400 L). The sanples
wer e anal yegisd awhdld€Celiusisag a commercial ELISA kit (CGenzyne). Data are

shown in Table 1 above. In Vivo Rodent, Assay 10 The abili té of tJle
conpounds of FoRegresentaliverPBIPOUNAS qfthe Rigsenisnvention were tested in an

5 in vitro whole celi assay using peripheral blood mononuclear cells ("PBMC’s")

~ which were obtained from human blood as follows. Freshly obtained venous

blood was anticoagulated with heparin, diluted with an equal volume of
phosphate buffered saline ("PBS") and placed in a sterile tube or other
container. Aliquots (30 mL.) of this mixture were transferred to centrifuge

10 tubes which were underlaid with Ficoll-Hypaque (15 mL). The prepared tubes
were centrifuged at 400 x g without braking for 30 min at room temperature.
Approximately 1/2 to 2/3 of the platelet layer above the mononuclear cell
band was removed with a pipette. The majority of the mononuclear celi layer
was carefully removed using a pipette and these PBMC's were diluted with

15 PBS and spun at 600 x g for 15 min. The resulting PBMC'S were washed
with another portion of PBS and spun at 400 x g for 10 min at room
temperature. The recovered pellets were diluted in low endotoxin RPMI/1%
FCS culture medium and gave a cell concentration of 0.5-2.0 X 10°
PMBC/mL. A small volume of the suspension was removed for counting on a

20 hemocytometer and the remaining preparation was centrifuged at 200 x g for
15 min at room temperature. The recovered pelleted PMBC's were re-
suspended in RPMI/1% FCS to a concentration of 1.67 x 10%mL.

To run the assay, the PBMC suspension (180 uL) was transferred to

25 duplicate wells of 2 96-well flat-bottom microtiter plate and incubated for1h
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" a production was denonstrated in the followng in vivo rodent assays. M ce
(BALB/ cJ femal es, Jackson Laboratories) were fasted for 30 nin. prior to
oral dosing with 5-10 mkg of a test conpound at 5-50 ng/ kgzﬁfm!\fr?&ﬂﬁl

" mnutes after dosing, the animals were injected |ntraper|tone§ n¥87\gﬁth LPS

at 1 nyl kgp dfz4eesd returned to their cages for 1 h. Ani mal sPGEY

anest heti zed by C02, exsanguinated by cardi ac puncture and whol e bl ood

collected (0.1-0.7 nL). The blood was allowed to clot and serum was

transferr %ﬁ 3tgeca ,g«g@,idtid‘nlmegpt@@xnpo'ﬁhdq1eq1tpl paedcatr20 kithgetesiradd serum
was colle :

I quoted, and frozen at -80C. Sa Ies wer e
comrer ci a'ﬁrﬁl—bﬁl‘}csntﬁ'atloﬂ)I‘\Faaadﬁaddgaﬁcﬂwﬁ‘banﬁm BtRWYES 'ncﬁb@?@f fiq{b\ybl tion
"nhi bi t1 orh at BE.C. Pesolphen %ﬁ"@%%%%% RPWirtsh FORREO RN a5 ) b e 1
Tor't he??céi?ﬁ;qng e wells inere rUBARE STy iy =032 G e Spiirite IO T OE,
assay. Qa g‘%’lﬁgnﬁ?'ﬁg’gegﬁﬂ"ﬁrca r\bél’l SAd s RiARPMPI8, FSH (400 pk).anount of

enzyne considering the linear range of the

assay and rt&? ¥er€ ahlafpRd fbe'l'lNF—&aJsmgttalmmmemal BRESA K essed in
E.coli), rr.{/ I'n Daslic protei'n substrate (also 30 determ ned enpirically),

and a buff?enﬁm}ﬂ D5ta akepshowa 1 Feblevh@b2veo nMv MiCl2: 10 M) were
added to wells of a 96-well round bottom pol ypropyl ene plate. The
remaining wells were used for control ("CTRL') and background ("BKG'). The

CTRL was p enzyne, substrate 29 7 5 MAY KKR WO 01/ 34605
PCT! USOOlZ@B?@B%?%r

buf f erqgnd 2% TAE@biRy whthe (?ortl)':\é(sog.)md%ﬂ;f Rrrrute | @ dihib | e P de oy > " ©
o the et b R R RIS L,
;QE > AP BALBIE féﬂla‘l‘éé.%cﬁ(&?nlt_'atfcﬁafo%@) Q@rEPasibdyol 30ahid piPtaothll pC
dosing with 5-10 mL/kg of a test compound at 5-50 mg/kg. Thirty minutes
after dosing, the animals were injected intraperitoneally with LPS at 1 mg/kg
15 and returned to their cages for 1 h. Animals were anesthetized by CO,,
exsanguinated by cardiac puncture and whole blood collected (0.1-0.7 mL).
The blood was allowed to clot and serum was transferred to a centrifuge tube.
This sample was centrifuged, and serum was collected, aliquoted, and frozen
at -80°C. Samples were tested by commercial ELISA's for TNF-a (Endogen
20 for mouse TNF-a). The % inhibition of the test compounds was calculated by
| the following formula: % inhibition = [1 - (sample-BKG)(CTRL-BKG)] x 100.
Data are shown in Table 1 above.

Recombinant p38 Assay 3
25 Compounds of the invention were measured for their ability to inhibit

the activity of p38 by the following in vitro assay. A solution (38 pL) of purified
recombinént p38 (where the amount of enzyme was determined empirically
considering the linear range of the assay and the acceptable signal to noise
ratio; 6xHis-p38 expressed in E.coli), myelin basic protein substrate (also

30 determined empirically), and a buffer of pH 7.5 (Hepes: 25 mM; MgCl,: 10
mM; MnCl,: 10 mM) were added to 92 wells of a 96-well round bottom
polypropylene plate. The remaining wells were used for control (“CTRL") and
background ("BKG"). The CTRL was prepared with the enzyme, substrate
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* ATP) was added to all wells and the conpleted plates were m xed and

i ncubated at 30 C for 30 min. Ice-cold 50 % TCAIl O nM sodi ufrf fiiodphat e
(60 L) were added to each well and the plates were kept on ice for 15 mn.
" The cont eNY@O0H34683ch wel | were transferred to the wells of BCHHSKEI8?S
filterplate 10 (MIlipore, MiultiScreen-DP) and the filterplate was pl aced
on a vacuum nmanifold, fitted wwth a waste collection tray. The wells were

washed fi \I\/Abuffene_sld m%mm.mm BW%ngm;epa;ﬁ;bW?héi t@bpﬁelnagd _
Topsea - hERTSCh. & SSheblf4 kol b EREESnpblinth R TesmbRihat e
output i 5 Rerealibfed fo Jg8I St RO SRl AR W M 1

tested at ﬂag%nrmso cdwtlrermusﬁ WAL2 %) WRAUEded s thé RSt weild:- akd

i ncrenents ove and below that concentration. In addition, IC ."s were

cal cul aged ATEP*PoATF Feepipntion {80 pusomtpining 58 LM gnigtieldd paiamder uCi 3p.
curve-fitting program No data are shown. 20 In Vitro IL-1fl Assay The ’
abi ity of AJBhwasnadded ioral weleand e compiaiediniales WreMkeRendn mmy be

or epar ed f GHPREREAL 3054 B A7 itk [c3: A3 B0 ox LRV AS Y il Bfospaer
25 plate a@@ggxtﬁieré%&é@l‘é%ﬁd” wé‘l}%né%é?&te@@e% X [c@Mora® infn.

prepared b y resuspendi ng the non- erent w th a pipetor,

renovi ng alHe cdirteaisthfngadhhwell amete dranisferredtd thrgwelle ofel 96-veelt filterplatet h 200
L culture nedium Additi ongtla gul ture nmedium (1809#@1&3 added to the wells
after 18e (MiliparenhuntiSersanodRy anddhe filgrrlaiesvas; PBR VRRYMat i on and

it or | cuki MAMTRIEE &ith SRRt D, Phe WARTRERWBERCBTAEN TS %
5 MAY 20GAwihat0%ST CA2I OTRIM sedilim phesphaten@00f pibpindérvacuum,
MicroScint-20 scintiliant was added, the plates were sealed using Topseal-S
sheets and counted in 2 Packard TopCount scintillation counter using a ¥P
15 liquid program with color quench correction, where the output is in color
quench-corrected cpm. Although compounds were initially tested at 10 uM, if
warranted the compounds were tested at 4-fold increments above and below
that concentration. In addition, IC.,'s were calculated for some compounds

using the Deltagraph 4-parameter curve-fitting program. No data are shown.

| In Vitro IL-18 Assay
The ability of compounds of the invention to inhibit IL-1f production

may be determined by the following in vitro assay. Plastic-adherent cells are
prepared from PBMC's. Briefly, PBMC's are added to the wells of a 96-well

25 plate as above, incubated for 1 h at 37°C, and the adherent cells prepared by
gently resuspending the non-adherent cells with a pipetor, removing and
discarding them and gently washing the wells 3 times with 200 pL culture
medium. Additional culture medium (180 pl) is added to the wells after the
final wash. Compound addition, LPS stimulation, incubation and supernate

30 harvest are the same as for TNF-a. Supernates are assayed for interleukin-

1B using a commercial ELISA (Genzyme). No data are shown.
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Formula | or a pharmaceutically acceptable salt thereof, wherein (a) R is
sel ected fromthe group consisting of NH2, C, . Salkylan1no di C, .

5al kyl ani no, hydroxy, G, -sal koxy, phenyimethylam no, het er ocy@ylitellby |

C, . sal kyl car bonyl am no, and substituted phenyl carbonyl am no, wherein sald
phenyl met hy\aairie ciaicheeeist ai n of said heterocycl yl nethyl having a phenyl
noi ety which may be substituted by one or nore nenbers selected fromthe
group consisting of hal ogen, C, .,alkyl, C, 4al koxy, aryl C, 4al kyl am no,

R R'"NCH=N- and OR"', the R, R' and R'' being independently selected from
H C, -,alkyl, pgheowpesndyl Fosubkaitilted phenyl nethyl, a -

al kyl - phenyi met hyl , substituted a-al ky|-phenyl methyl, heterocyclyl nethyl,
and substituted heterocyclylnethyl; (b 3YE§S sel ected from the group

consi sting of H, hal ogen, heterocycle, YSR4, NR4, NR4R5, S02R4 and
SOR4, wherein R4 and R5 are independe el ected fromH, heterocyclyl,
C3. carbocycl e, phenyl, a-alkyl-phenyl al kyl, straight or branched

al kyl optionally substituted with Rg carbocycl e, phenyl or
substituted phenyl, wherein (1) R s , C .5 alkyl, phenyl

met hyl , subst i t ut ed . phenyl net Rh, idyl, or pyridyl methyl, and
(i1) said phenyl, heterocyclyl, and a- al kyl - phenyl C, -, al kyl may be 31 ?
r,, MAY 211k substit ut ed by one or rfosrewi@hbers sel ected fromthe group
consi sting of hal ogen, C, _Salkyl, C, . Sal koxy, aryIC,.3aIkyIanino, phenyl
met hyl , substituted phenyl methyl, R R'NCH=N- and OR'" as defined in (a)
hereof; (c) Rz, f TR eerid y selected fromthe
group consisti Lé 0 é?@aa%gglééna(“ tdrl ?fuoro%m@%}gSPNﬂ—QPw C -,alkyl, and C, .
5al koxy;

(a) R, is selected from the group consisting of NH,, C, ;alkylamino, diC,.
salkylamino, hydroxy, C,_alkoxy, phenylmethylamino,
heterocyclylmethyl, C, ¢salkylcarbonylamino, and substituted

phenylcarbonylamino, wherein

said phenylmethylamino and certain of said heterocyclylmethyl having a phenyl

moiety which may be substituted by one or more members selected from the
group consisting of halogen, C, alkyl, C, salkoxy, aryiC, ;alkylamino,
R'R"NCH=N; and OR'’, the R’, R" and R"’ being independently
selecled from H, C, salkyl, phenylmethy!, substitméd'phénylmethyl,’, a-
-alkyl-phenylmethy!, substituted a-alkyl-phenylmethyl,
heterocyclylmethyl, and substituled heterocyclylmethyl;

(b) Y is selected from the group consisting of H, halogen, heterocycle,
ORy, SR4, NRy, NR4Rs, SO;R, and SOR4, wherein

R, and R, are independently selected from H, heterocyclyl, Cy5

carbocycle, phenyl, a-alkyl-phenylC,-alkyl, straight or branched alkyl

oplionally substituted with R, NR, N(R),, C; 5 carbocycle, phenyl or

substituted phenyl, wherein (i) R is H, halogen, C, alkyl, phenyl

methyl, substituted phenyl methyl, SO,Ph, pyridyl, or pyridyl methyl,

and (i) said phenyl, heterocyclyl, and a-atkyl-phenylC,-,alkyl may be
31



(d) R3is Hor, taken together, an aromatic ring; and (e) Xis Nor CH 2.
The compound of Claim 1, wherein Xis CH 3. The conmpound of O W11y
wherein R, is NH2. 4. The conpound of Claiml, wherein Yis NR, and R4 is

phenyl ethyl . S oneufoaRund, of Lok dneher el Boffining disher sl ect od

C,,alk ) 6. Th ) d ClAai j i f h

G akoxy, 6 T SRS TIC B ShsRhg, 3o, aekpsirido 'hi%zr o
i -CHz , -O2S- , R = il ; i =N&d eR'"G al |,

Zis suﬁg?mglbtsé’ygg@éw Ppre@ﬁﬂl rrs@{h RR1SCH=Nadry szdefaledy

phenyl net hyl , ny yl', S2Ph, pyridyl, or pyridyl nethyl;
and nis 0-5. 7. iﬂ't@g)ﬁmund of daiml wherein RAis selected from32 7 5
MAY 26[11 R (CH2)n'I'Y R R R (CH2)" Y(CH2)n CHN: wherein each R can be the
sane as or different and is independently - selected fromH, hal ogen, C, -,

atkyl. phenyl Erc?)t %lis’ Hsol%%%g it(g H%ee rqlembers independently selected from the group

consisting of halogen, trifluoromethyl, -NCH,PH, C,salkyl, and C,.
(2lkoxy;

(d) Ryis Hor,laken together, an aromatic ring; and
(e) Xis Nor CH.
2. The compound of Claim 1, wherein X is CH.
3. The compound of Claim 1, wherein R, is NH,. .
4. The compound of Claim 1, wherein Y is NR, and R, is phenylmethyl.

5. The compound of Claim 1, wherein R; is 8 member selected from the

group consisting of halogen, trifiuoromethyl, -NCH,PH and C, salkoxy.

6. The compound of Claim 1, wherein Y is selected from the group
consisting of
Fs 2 . — Z
N Ny 4 N NS SN N
N -N N~ NNOON [
N
U U\/) NWJ Il\i\/) ' u\//N u\';) and N” (CHz)n

wherein Z is -CH,-, -0,8-, -O-, -N(R)-, -OS-, or S: Ris H, halogen, C,5
alkyl, phenylmethyl, substituted phenylmethyl, SO,Ph, pyridyl, or
pyridylmethyl; and nis 0-5.

7. The compound of Claim 1 wherein R, is selected from
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phenyl methyl, SGzPh, pyridyl and pyridylmethyl, and nis 0-5. 8. The
conmpound of Clal m 1 which is 2-(3-chloro-4- quorophenyI) 3-(4-
pyridinyl)-imdazoll ,2-a]pyrimdin-7-amne. 9. The conpound of 1B dbth 1
whi ch is 2-phenyl -3-(4-pyri di nyl)-imdazol1,2-, a]pyrimdin-7-a mne. 10.
The conmpound of Caiml which is 2-(4-fluorophenyl)-3-12- _

[ (phenylnet hyl ) am no] - 4- pyr| di nyl]-imdazo[l , 2- a] pyrimd in- Ram ne. 11.

The conpoupd of Clalml is 3-(4- yrldlnyl) 2-[3-(trifluorpeghyl)
phenyl ] -i m dazal | , 2-R] pyr| dnn- 7- . 12. The corrpound of Q@ 1 which
|5312[(p rrethy am nq] - 4-

pyridinyl)- 2 (tr| oronethyl ) phenyl ] -i m gazo[ 1, 2- di m ne.
13. The conpqgRrg) i m Hzh |§/Zcm)nflgarophe,nﬁﬁﬂ‘% ’g qunmﬁ ?’hyl)

i mi dazol | 2...é,]~.pyr| di n-Zlani ne., %Thet%o(@r’f&mf(}alml wATTh is

2- (3-chl orophe\nyl) 3-(4-pyridinyl) |mdazo[ a] pyrimdin-7-amne. 15.

e cOMPoUNd. gl Shén RESH tesng seind bir different 3rd i indeperidentiji o) - 4-
pyrimdinyl]im 2-a] pyri mdin-7-am ne 51' A 2Bls 16. The

conmpound of cls@iemedmmm.rsalegenzcwkwyphﬁmﬂm%bﬂyﬁphﬁfdw ]-2-[3-

(trifluor orret )phenM éﬂlﬂ%&/ 1_’ i l?llw % The conpound

of Claim1 whi e %Sﬁﬁ PBCRV(@’ n@h&[%ﬂ}c{]@}g pyrimid

inyl.]imdazo[ 1, 2-a] pyrimdin-7-amne. 18. The corrpound of Caiml which is

3-(4-pyrimdinyl)-2-[3- (trlfluororrethyl)zéhen
c

i mdazo[ 1, & ajThy cmmbonna-m[rﬁllae'n 11@hichtie nﬁi@igm4d}u@98hﬁ{‘il)\;3ﬁﬂ4éh is

3[2(rrethy|th|o) 4- r|md Y. dazo[12a]pyr|md|n7amne
20. The conpoudyd! diy! pﬁ’??hﬂ% %Hyrl"g’%f]‘ gh%'h(/;\' *3- (4-pyrimdinyl)indazo[1, 2-
a] pyri mdin-7-am ne.

9. The compound of Claim 1 which is 2-phenyl-3-(4-pyridinyl)-imidazo|1,2-

a)pyrimidin-7-amine.

10. The compound of Claim 1 which is 2-(4-fluorophenyl)-3-[2-
[(phenylmethyl)amino]—4—pyridinyl]—imid azo[1,2-a}pyrimidin-7-amine.

11. The compound of Claim 1 which is 3-(4—pyridinyl)-2-[3—(triﬂuoromethyl)
phenyl}-imidazo[1,2-a]pyrimidin-7-a mine.

12. The compound of Claim 1 which is 3-[2-[(phenylmethyl)amino}-4-
pyridinyl]-2-[3-(triﬂuoromelhyl)phenyl]-imidazo[1 ,2-a]pyrimidin-7-amine.

13. The compound of Claim 1 which is 2—(4-ﬂuorophenyl)-3-(4-quinol‘:nyl)—

imidazo[1,2-a)pyrimidin-7-amine.

14, The compound of Claim 1 which is 2-(3-chloropheny!)-3-(4-pyridinyl)

imidazol1,2-alpyrimidin-7-amine.

15. The compound of Claim 1 which is 2-(4—ﬂuorophenyl)—3-[2-(melhylihio)—4-

pyrimidinyl]imidazo[1 ,2-a]pyrimidin-7-amine.
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21. The conpound of Caiml which is 3-[2-(net
hyl sul fonyl )-4-pyrim dinyl ]-2- phenylirnidazo[1, 2-a] pyrim di ny%-1&i R& 22.
The conpound of Caim1l1 which is 3-[2-(nethylsul fonyl)-4-pyrimdinyl]-2-

3-(trifl t hyl ) phenyl d di
Compound ofl6CENGETTaPREN PLCIIBHEMITE el DI D E STy B2 (-

Saim 1 i ch G e RBCRR R ALkt sgmigé: The compound ©f

-pyrimdinylj-2-phenylimdazo[ 1, 2-a] pyrimdin-7-amne. 25. The conmpound of
Caim1l1 which is 3-(2-nethoxy-4-pyrimdinyl)-2-

phenyl i m dazo[The-canmydumnd df Gialrmatinmich BE-(FReompheoyild3-§2-(@ethiyhitdo)i ch is
2- (4-fluorophenyl)-3-(4-py(mdinyl) imdazo[1l ,2-ajpyrimdin-7-amne. 34

15 MAY 2004 27pyrinidiopiipooernlbi- ariimidinyhaRng s
2- (3-fluorophenyl)-3-(4-pyridinyl )- i mdazo[1, 2-a)pyrimdin-7-amne. 28.
The conmpound of Caim1 which is 2-(4-fluorophenyl)-3-(4-pyridinyl>

d 1, T
i azol L SRl e e | i Eammotngh Y ol

uor or net hyl ) phsemylimidaze{ ©-8lpglipydindi-dming- ami ne. 30. The conpound of .
Caiml which is 2-phenyl-3-[2-(1-pipe ridinyl)-4- pyrimdinyl]!md azoll
,2-a]pyrimdin-7-am ne. 31. The conmpound of Claiml which is

3-[2- 1S .
512 1L (190l e OBl LI nohickis Sizmetnybion tpyimdon s
conpound of C mylsmhiao:b[isaapymnlhmamphmyl) 3-[3-[[(1 §-1-

phenyl et hyl]am nol - 4-pyridinyl]irnidazo[1, 2-a] pyrirnidin-7-amne. 33. The
conmpound of C1a|ml which is 3-(2-Brono-4-pyridinyl)-2-(4-

f1 uor ophen En&LPEréaﬁﬂ Wh{bh?séﬂ.lbﬁényl%tm Pieirsiempiniagb{ai m 1
which is 3- 2 --pyr|d|n|)-_ R

(trifluoromnet hgﬂbyphndw Tiamidaezo[ 1, 2- a] pyrimdi n-7-am ne.

24. The compound of Claim 1 which is 3-[2-(methylsulfonyl)-4-pyrimidinyl]-2-

phenylimidazo{1,2-a]pyrimidin-7-amine.

22. The compound of Claim 1 which is 3-[2-(methylsulfonyl)-4-pyrimidinyl}-2-
[3-(trifluoromethyl)phenyllimidazo[1,2-a}pyrimidin-7-amine.

23. The compound of Claim 1 which is 2-phenyl-3-[2-][(1 s)-1-phenylethyl]
amino]-4-pyrimidinyllimidazo(1,2-a)pyrimidin-7-amine.

24. The compound of Claim 1 which is 3-[[[(4-methoxyphenyl)methyl]amino]-
4-pyrimidinyl}-2-phenylimidazo[1,2-a)pyrimidin-7-amine.

25. The compound of Claim 1 which is 3-(2-methoxy-4-pyrimidinyl}-2-
phenylimidazo[1,2-a)pyrimidin-7-amine.

26. The compound of Claim 1 which is 2-(4-fluorophenyl}-3-(4-pyrimidinyl)

imidazo[1,2-a)pyrimidin-7-amine.



35. A pharnmaceutical conposition conprising the conpound of Claiml and a
" pharnmaceutically acceptable carrier. 36. A use of a therapeuticald JAY 2004
effective dose of the instant pharnaceutical conposition in Caim35 for
preparing a nedi canent for the treatnent of a subject suffering froma
condition whose alleviation is nmediated by the reduction of inflamuatory
cyt oki nes Hhoge ea&hirPBRNaTICIb Y aviiieh 1He- (3cungophenyl)-3547pyridityl)-2 DR 37. A
use of a prophylactically effective dose of the pharmaceutical 1 nstant
conposi tion I imidazofl 3Bajpyrimidiepaenige.a medi cament for the treatnment of a
subj ect the onset of a condition whose alleviation is nediated by the
reduction of inflanmmtory cytoki nes whose actions contribute to the

condition. 38, A use as ¢laiqed iin daim,3 r ei,n 1k ndition is
sel ect ed f?@)mThﬁ%D@P@Hﬁﬁéﬁr@g@ il ’66 'ghé@f?ﬁ{%géh%@ﬁh’@rey#ﬁﬂﬁ?amt ory
bow disease, . sentire S L OST-L sis, osteoarthritis, neuropathic
pain, HV replmfla.ﬁoéﬁizsgﬁﬂ?ﬁmd@ﬁeﬁ?ﬂgﬁ&vi ral nyocarditis, insulin-dependent
di abet es, non-insulin- dependent diabetes, periodontal disease, restenosis,

al opecia areta, T-cell depletion in HV_ infection or AlDS, psoriasis,
acute panc2@afihe eomabuagraiiGlaim &jvdveh im3-12t @ SyilcPhenylaiRylemiackdr t he

St oke & onnPynEQesBeR - Rlfor i FRRBRA ORI 2 AR PP el

fibrosis, hepatitis, glioblastoma, Guillain-Barre Syndrone, and systemc
| upus erythematosus. 39. A use as clained in Claim 38, wherein the

_condi tion 38. MheucempogndralGlain § which in2mhaivts-[Rdrl-pipepdinyhigdt he conpound
of Caim1l wherein R s, NH2 i s .(:Iai _and Y are H, which process
conpri ses: coPEF‘"F@'ny||]éfn\dgz°f1b%(‘|aipy"m' in-F¥niRe.

31. The compound of Claim 1 which is 3-[2-[[(1S)-1-cyclohexylethyl]Jamino]-4-
pyrimidinyl)-2-(4-fluorophenyl)imidazol1,2-g)pyrimidin-7-amine.

32. The compound of Claim 1 which is 2-(4-Fluorophenyl)-3-[3-[[(15)-1-
phenylethyllamino}-4-pyridinyllimidazo[1,2-a]pyrimidin-7-amine.

33, The compound of Claim 1 which is 3-(2-Bromo-4-pyridinyl)}-2-(4-
fluorophenyl)imidazo[1,2-alpyrimidin-7-amine.

34, The compound of Claim 1 which is 3-(2-Bromo-4-pyridinyl)-2-[3-
(trifluoromethylphenyllimidazo[1,2-a)pyrimidin-7-amine.

35. A pharmaceutical composition comprising the compound of Claim 1 and a

pharmaceutically accepiable carrier.

36. A use of a therapeutically effective dose of the instant pharmaceutical
composition in Claim 35 for preparing a medicament for the treatment of a
subject suffering from a condition whose alleviation is mediated by the
reduction of inflammatory cytokines whose actions coniribute to the
condition.
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(a) reacting conpound 1 a or 1 a wth compound 1 b in the

presence of
NaHVDS and THE to form conpound 1c; (b) converting conpound 1 ¢ t@Y&&Hpound
1 din the presence of 30% HBrl1AcOH, Br2, and AcOH, and 36 7 5 H 2004 HBr
H2N 1le (c) reacting conpound 1 dwth conpound le in the presence of EtCOH

to formec dif A . '

having ¢ hgﬁ’?’"”t hu$ee 54 Piasta MR ebRFuf GRRLO Be paraamRaprinlont & T 0
ain

She HG 2a 2b 2¢° aﬁm%sﬁlo%“ﬁ@nﬂa@??éaﬁ%@%'aﬁ“@ ﬁ??%%ﬂﬂi*ﬁ%é“?‘%ﬁ%ﬁ?f% §

presence of E‘h@%l_ﬁﬂl@ o@?gt 6 EOHdRisR MpYediiediation)is aredised bpgheonpound 2d

I n the presence and AcOH to conpound 2e; and
reduction of inflammatory cytokines whose actions contribute to the

condition.

38, A use as claimed in Claim 36 or 37, wherein the condition is selected from
the group consisting of rheumatoid arthritis, inflammatory bowl disease,
septic shock, osteoporosis, osteoarthritis, neuropathic pain, HIV replication,
HIC dementia, viral myocarditis, insulin-dependent diabetes, non-insulin-
dependent diabetes, periodontal disease, restenosis, alopecia areta, T-cell
depletion in HIV infection or AIDS, psoriasis, acute pancreatitis, allo graft
rejection, allergic inflammation in the lung, atherosclerosis, multiple
sclerosis, cachexia, Alzheimer’s disease, stroke, Crohn’s disease, ischemia,
congestive heart failure, pulmonary fibrosis, hepatitis, glioblastoma,

Guillain-Barre Syndrome, and systemic lupus erythematosus.
39. A use as claimed in Claim 38, wherein the condition is rheumatoid arthritis.

40, A process for preparing the compound of Claim 1 wherein R, is NH,, X is

CH, and R, and Y are H, which process comprises:
COZE w
e o
“J
~
e,

(a) reacting compound 1a or 12’ with compound 1b in the presence of
NaHMDS and THF to form compound 1c;

(b) converting compound 1c 1o compound 1d in the presence of 30%
HBr/AcOH, Br,, and AcOH; and
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37 2.5 MAY 2L0 H2N N NH2 2e 2f (d) reacting conpound 2e with conmpound le in
the presence of EtOH to form conpound 2f. 42. The Process of Caim41,

whi ch further conprises converting conpound 2f in the presencd EoHA’RH]ﬂley,
Ni, and EtOH to conpound 2g. r N, N H2N 2g 43. The process of Caim41,

whi ch further conprises: (a) converting conpound 2f to conpound 2h in the
presence of oxone and Mg®H, and 2h 2i (b) reacting the conpound of Fornmnul a
2h with a conpound of Y_n_wherein Y is halogen, heterocycle, OR4, SR4, NR4,
or NR4R5, to form a co und of Forrmula 2i. 38 7 , MAY 204 44. A process

for preparing the conpoumrid of Claim1l wherein X is and Y is hal ogen,
het erocycle, OR4, SR4° ror NRAR$, which process nprises: (a) reacting
a conpound of Formula with a co und of For 3b }92 forma conpound
of 3c in the presence oleaHI\/DS 2 FHE 2 )\ A 7
Rz
1d 1e 11

(c) reacling compound 1d with compound 1e in the presence of EiIOH 1o

form compound 1.

41. A process for preparing the compound of Claim 1 having the structure 2f

HsCS

)rN

which comprises:

{(a) converling compound 2a in the presence of NaOH and CH,l to

und 2b;
Fompe N. SCH;
e
CH, CH, COR,
1 ﬁ @
*SH ‘HC /k R,
28 2b 2¢ 2

(b) reacting compound 2b with compound 2c¢ in the presence of

NaHMDS and THF to form compound 2d,

Br,, and AcCH to

(c) converting compound 2d in the presence of HBr,

compound 2€; and
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-HBr CH3 CO2ZR4 N -Z° Z° = F. C, Br 3a 3b 3c R R2 3d (b) converting the
conpound of Fornula 3c to a conpound of Formula 3d in the presence of HBr,
Br2 and AcOH, (c) reacting the conmpound of Formula 3d with Conpdufidy 120 to
forma conpound of Fornmula 3e in the presence of EtOH, and I Z' . N H2N 1le
NH2 H2N 3e H2N at (d) reacting the c At'of Formula 3e with Y to forma

conpound of Fornula 3f. 45. A proce |s/fherBQrepari ng the conpound of C aim
1 wherein Xis CHand Y is NR4, whichyprocess cor'f‘pg? sgp: (a) converting

t he conpound of Fornula 4a in the e ce of (BOC) 20/ and tBuCH to a
conmpound of Fornul a 4b; '

)
| l
HoN NANHz Y
, Rz
e 2 of

(d) reacling compound 2e with compound 1e in the presence of E1OH 1o

form compound 2f.

42. The process of Claim 41, which further comprises converting compound

2f in the presence of Raney, Ni, and E1OH to compound 2g.

HoN

43. The process of Claim 41, which further comprises:

(a) converling compound 2f 1o compound 2h in the presence of oxone
and MeOH; and

R

2h
{b) reacting the compound of Formula 2h with a compound of Y ,
wherein Y is halogen, heterocycle, OR4, SR4, NRy, or NR,R;, to form

a compound of Formula 2i.
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39 ? ~, MAY 2004 4a R4 CO2Et N N.BOC Y 4b R2 4c R2 4d (b) reacting the
conpound of, Formula 4b with a conpound of Fornmula 4c in the [elifc e gy ) of
NaHVDS and HCl to form a conpound of Formula 4d; (c) converting the

conmpound of Forrmula 4d in the presence of 30% HBr/AcOH, Br2 and AcOHto a
compound of Fornula 4e; and HBr R4 N-NH N H2N NNH2 | e 4e 4f R2 (d)

reacting the compound o myl bhRdGdrPleimdl wherein X HeCthraence of
Et OH to 4#4r rﬁapfggﬁﬁ%fﬁ{dgrgggégy%ﬁ?ggw 40 Hich Drocess
Y is halogen, heterocycle, ORy, SRa, NR4 Of NR4Rs, which p

CcOMprises:

(a) reacting a compound of Formula 3a with a compound of Formula 3b

1o form a compound of 3cin the presence of NaHMDS and THF;

N__Z'
| 3
>
CHa CO2R4 o)
~ -
l | N
= 7 ,\ \\
N R,
z'=F, Cl, Br R,
% 3b 3¢ 3d

(b) converting the compound of Formula 3c 10 a compound of Formula

ad in the presence of HBr, Br, and AcOH;

(c) reacling the compound of Formula 34 with Compound 1e to form a

compound of Formula 3¢ in the presence of EtOH; and

1e e o

(d) reacting the compound of Formula 3e with Y 1o form @ compound of

Formula 31.

: s Y
45. A process for preparing the compound of Claim 1 wherein X is CH and

is NR,, which process comprises:

(a) converling the compound of Formula 42 in the presence of (BOC),0

and tBuOHto a compound of Formula 4b;
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R, Ry coEt  ©
Ny NH IN‘ NBoc @ P
J w0 g
Rz R?

(b) reacting the compound of Formula 4b with a compound of Formula
4c in the presence of NaHMDS and HClto form a compound of

Formula 4d;

(c) conventing the compound of Formula 4d in the presence of 30%

HBIACOR, Br, and AcOH to a compound of Formula 4¢; and

HBT R4
Ny NH
|l R
N
O Br !
N ] g
> - - R
HNTNTNH, S g iN\ \7
R2 HzN N

(d) reacting the compound of Formula 4e with Compound 1e in the

presence of EtOH to form a compound of Formula 4f.




