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Novel Pyrim dine Derivatives Field of the invention

The present invention relates to S 1P1/EDGL receptor
wagwaee7 of fornula (1) and their use as actiREI/1B2008/054777

ingredients in the preparation of pharmaceutica

conpositions. The invention also concerns rel ated

aspects including processesifor the preparation of the

compounds, pharmaceutical conpositions containing a

conpound of Dibxohathralcene!sulphofatd@érivativesis

conmpounds i nproving vascul ar function and as

i mmunonodul ating agents, either alone or in

conmbi nation with other active conpounds or therapies.

Background of the invention The human i mune systemis
Théesirgssst tlﬂvéﬁ‘ﬂ‘@rﬂd rélBRePOty a8ahiAStdibrbSMtBFadBne Osulphonate

organi snms and substances that cause infection or
dervatiyese to Gompdesssr tagyulhet prqpatiemmm@e@f eandirte thieause lnd the

| respon e is ed a t he |n r udi
coRURg Ases Sreaeatirb ot AeY 84EE HaprpNeot G ighs that are
infi&@ABed 3¢S prd-iRAAARY ObytBRABIN LS MhedlIE- UNBRAN| 3baficylarly

auto nnune responses can devel op. A consequence o

mflﬂhamahocy)and autee tnimohk ahsadsesy faresgience artbrise deseases.

organ, cell, tissue or joint damage. Wth current

treatnent, the whole imune systemis usually
Rh%prrf%S&Hy%Qg@?O RRshe.5. a‘?‘n*?rﬁrjabé?’fet ocefrgéﬁ)%hct oac and its

I'nfect’ions I'so severely conprom se yplca "drugs
diaicetyldited @érasaslvenclbodlealra,zaftdwkn@wnrfer ac huovbantofcpharmaceutical

cycl ophospham de, cycl osporin, or nethotrexate.

ap@ﬂﬁatt'PfiésPéftlﬁU@é’%\ﬂh‘leHhaP‘éG’Lﬁ?@r?iﬁfqrﬁrﬁ?ﬂ"{%fﬁréx'ﬁ@ iy thpireaignent
f

of SR TSP GRUO A o FRLFIBED 800, o

mst‘trru@Sas{ HEAdribRd inaS g2, 068G BT 8i4TA @RB44 @80 B1, EP 636

wever, they exhibit considerable side effects.
602\I Bér AR US ©6:@H).Aeh: andn Psgeasiagant sasspaiatgdt coagditoas, as

deporbito Rt her TR B e Ripo G alacBlioh (P ARB 4RED déschioec

forl gL freatre6MOBs &aria0s driditioreduee dnsthge eﬁﬂmhﬁatwuai@eases
significantly inprove current treatnents of

augnitRUn® Hise@seaf Yaseutarsliseasiesengin. religfl, diabetica1ephsesis.
organ transpl antati on the host inmmune response nust be
suppressed to prevent organ rejection. O gan

Thé 'R ENIL-1 €61 B} BAE TNFLR Sr8RQINsRIEFEd 36 PRay 8 @8EEMtBI role in
evén when they are taking i nmunosuppressive drugs.

theR@]eelmtnoomfotdﬂeumﬁamnmtom Ierqmess laydi wdlla@erdeg*ada@w IL-1 and

TSR G2 ARERLT T TRyl B kL BRF HBioogiea
res‘pbﬁ@é@'t@r@r?ﬁdt&ﬂns b b iaftiehs Lb‘?lrﬁlﬂl LAY @&teMsiVePdview of

medi cat 1 ons arecommonly used to give nmaxinmum
prqalmilemmatorv agdiansitinflajnectoryncybkines e given Hiyrg.AsDaarello, MD

et Foi EfaidamephBl i s Bttt o s cPrapta Aoy and Anit
EBAEH? DR ! RRCRPAMRY Sy iiShe 20861 ARERR $c. The

type “or type white es o suc
cytdkings lhrieany dNSponave beat implicaddd ihts nechamism of a number
everol i mus, or FK506, which |nterfere w t h cytokine ,
of indpaKa@ORy aggd G40 irﬂﬁ‘unﬁzcé{ﬂqﬂt@é\su hozs P%ﬁepéﬁ\ém'%é heumatoid
h ti he :
oS PSR BAFHRCL, BRoREbrPatr el gsegpe,  osteopoross
infldhirh &toentboal! | diseasHieineIiig ailedratité anilisis ainddGvabn’s disease,
I mmunosuppressive therapies relate to their effects;
however, the generalized i munosuppressi on which these
drugs produce di m nishes the i mmune systenis defense
agai nst infection and nalignancies. Furthernore,
standard i munosuppressi ve drugs are often used at
hi gh dosages and can cause or accel erate organ danmage.
Description of the invention The present invention
prOV|des novel conpounds of fornula (I) that are

- . - ' . e ~ A PFA | rr~rs~a
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di scl osure, the follow ng nmeani ngs, unless otherw se
i ndi cated: The term Cx-y-al kyl, x and y being an
WO pi0egexd27 means sat urat ed, branched or strai ghPCTEBR008/054777
al kyl groups with x to y carbon atonms. Likew se, the
termd -4-al kyl nmeans saturadted, branched or straight
chain al kyl groups with one to four carbon atons.
|l es of G -4- alkyl groups are nethyl, ethyl,
enelprpngmsns Wegepeopranwopiatgsis, aﬁurqlwcgludx,qfunctlons such as

AapBlieft FTseeqt ol R Bidkee8! muddfialirtain, Blkaema,

boRé@tierisesbis barRBeRE th&hrasisaictifénie haddit alidedsed ré}tmésclero&s
with one to three carbon atons. Exanples of G _

asthmeyl groups are nethyl, ethyl, n-propyl, and
[ so-propyl (preferably nmethyl, or ethyl). The term
Cx-y-al koxy neans a R O group, wherein Ris a

Dlé@éTéflnaéﬂﬁ’ lts aBX¥AETR 28b@ fte Gheindaredioty tcgfn%lﬁtsth@rﬁlnthess and
nmet hoxy, ethoxy, n-propoxy, /so-propoxy,

acthgiy-dfuaroxigflarmhatoryr cat@3ol - eytokioas oy the éﬂenicwkmﬂa(lL 1) family,

oo L B e B Bl ShEme Bt Seession
of 18 ORSE Al JFhE: ORIl QRN HEARS, B! HEERSICHARP (TNF-a).

brono or i odo uoro or chloro; especil

Inmlﬁéﬁfdfqdﬂ@hh@&)/ cytd)IklnésflLlﬂt aed TNMLodbyenéinoind hj@acereln is

invention relates to pyrimdine derivatives according

deseribaghdai instande) in V\Né} @2&05&68épk/\é@e911/950\%4 ed.rMariel-Pelletier

et Ef} ", Sklsg gﬁ%@%&: fibde o] 232?) 753 J;égnlgdptgﬁnf 8€al. Arthritis

Re s50U. PfRégIR7RNVENtion relates to pyrim dine
gerl vatives accord?ng to enbodinent i), wherein A
represent swherein the asterisks indicate the bond that

is linked to the pyrimdine group of fornmula (1). iv)
Chﬂﬁ@'ﬁ%&%ﬂ%@o@@%@ms seifeneg fratekhessranditionssexasess hlgh levels

of mfz' a% Wﬂr{e&?@\ﬁgéﬁ@&rﬁ)@%{%{% e“sﬂ&/ cﬁ(]%ndh%rs and this

spédific bm,%ahrw of aclibmbeehdi® akhm pyt nrﬁmdit@eusg:ren@pe@fto explain,
formula (1). v) Another enbodi nent of the invention

at ieeasétl@sparb iher efiectivienege rafvieiy @dagiesetiingnitbe treatment of

co BRI TR costaidle 1, Bt BB s R L PSeparthrts and
ps&fpjﬂd/mhm%s according to any one of the enbodinents i)

to v), vvhereln Rl represents d -4-alkylamno or NG
- 4- al kyl - 3-al kyI am no. vii) Another enbodi nent

of th '.nv ntlon rel ates to ne derivati
The el KGR reatid BHESRITBAS LTGHeYS: hESR shown to
hax\l@era%'tc{%e?ﬂc ERBESAWDIGh Shd %Tﬁégyééﬂ%‘ MSendtbkicit ﬁ'ﬁ%\‘lé@émodm
nt of the invention lates to pyrindine
testiedt by ametsassayoidiepgried, foryinstaacef by BeO ehbider etalt, sMijation

to vii rein represents Ci-2-al kyl. ix) Another
Resag/sa ﬁ%ﬁ%?@%,h@%ém on relates to pyrinidine

derivatives according to any one of the enbodinents i)

to vii), wherein R2 represents nmethyl. x) Another
Fughéqdihaintanal didveréinviemie dine rarbatbasktef byingnpdbme soluble in

derivatives according to any one of the enbodi nents i)
aquepyssoluiiesy enaking theppeepanatiom i r Ritsmageptiaggloiazgge forms,

oG TRE Sk AT SR Al R B A S o

to ix), wherein R3 represents nethoxy, and R4 and R6
represent hydrogen. xii) Another enbodi nent of the
invention relates to pyrimdine derivatives according
to any one of the enbodinents i) to ix), wherein R3
represents hydrogen, R4 represents C -3-al kyl or

nmet hoxy, and R6 represents C -i-2-al kyl or chloro.
Xiii) Another enbodi ment of the invention relates to
pyri m di ne derivatives according to any one of the
enbodlnents 1) to |x) mherein R3 ‘represents hydrogen

e - e
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wherein the asterisks indicate the bond that is |inked
to the pyrimdine group of fornmula (I); Rl represents
wW@R009eH’koxy, C3-5- cycl oal kyl am no, PCT/IB2008/054777
d- s-cycl oal kyl net hyl am no, or pyrrolidine (such as
pyrrolidin-1-yl); R2 repres8nts G -2-al kyl or
C3-4-al kyl; R3 represents hydrogen, Cl-4-alkyl, or
Cl- 3- alkoxy R4 represents hydrogen, Cl-4-alkyl, or
rhe - @daldkagqvemR@ Pepardiskler sPrRDEEMd | Wit resigstolsy formulations for
: E%ﬁgﬂ# R53, -(CH2)nCH(OH)-CH2- NHSO2R53,
pa s 54, - ( CH2) nCH( OH) - CH2- NHCOR54,
-CH2- (CH2) n- CONR5 1R52,
1- (3-carboxy-azetidi nyl)-2-acetyl,
Diape(reincanﬂobtgfa@ttve anelgibeyte) rtzaira,cetquknown(@ have a tendency to

prOP%(@q@%?t %&tﬁt Xﬁaiﬁpss %Veﬁrl‘BBQ(B o treatment. It is believed that

thléte(x%tl‘?/érek?fé)ét/ﬁtéﬁ/ 5 'a@thBMteH' aS PR Qﬁb’t to the very poor solubility
1- (3- carboxy-pyrrolidinyl)-3-propionyl,

of FneHand difc@einCH2- NR5 1R52, hydr oxy- C2- 5- al koxy,
i -(hydroxy-C -4-al kyl)-C . 4-al koxy,
2, 3-di hydr oxy- propoxy (such as preferably
Th A 0 further ¢ for the treatment
%@ Ig?ox@@%%g%pm@% ur om;eounc&smo’{lRSel%a ment or
the2apy aofetomtitiens-thalr laos yihfloerreadd or 1meld]ated hox ypro-inflammatory

cyt@kﬁtggg%&;d@gﬁg% Cf%rr@b)gf}(ylglgq%lgagarly inflammatory and auto-immune
d|s§ [[s%@yﬁélﬂ Iy M |c°d'ﬁ§Q % ic acid)-1-yl]-ethoxy,
rro i ne-3-" car oxyllc acid d
- 5- alkylester) 1-yl]-ethoxy, -OCH2-CH(COH)-CH 2-NR5

1R52, 3- [(azetldlne 3- carboxylic , ,
It \g@ptgi) furtRar] be - agMAnésaaUSp X Provide alternative compounds having

actﬂ (][y(@‘?%%qhﬂﬁlt?bncgf gpa(-mﬂia?‘nrﬁgtoﬁjy g&/to'kﬁieaé Wlﬂ?esﬁl_qrt)fa?ﬁily, and

yI'T-2Z- hydroxypropox

whithhalibw xy addre6Beraln diangatke & Bieedi|ane/or diacerein.
acid)-1-yl]-propoxy, 2-hydroxy-
3-[(pyrrolidine-3-carboxylic acid

It V\%LH@&)? f@ﬂt%ﬁ' %?ﬁ%ﬂt%%ér(%’%ﬁ ﬁ)r S%Q%acr‘%gwn% having improved activity

forflﬁé mhlﬂltlbh]off@)?@-mm@fnmatory c toklnes of the IL-1 family.
hydr oxy- 3-[ (pyrrolidine-2-carboxylic acid

-5 al kyl ester) - yl]-propoxy, -OCH2-(CH2) m NHSO2R53,

- OCH 2- CH :Gtz O 2R53, .- - (CH2) m. . N S
Thi? @réctw%%i%@ﬂ B PR MU ShBTHTr cbif (RS TRgGN B (1:
atomto which the hydroxy group is attached is
preferably in the S-configuration); R51 represents
hydr ogen, Ci1-3-al kyl, 2-hydroxyethyl,
2- hydr oxy- 1- hydr oxynet hyl -et hyl , 2, 3- di hydr oxypropyl,
2- car boxyet hyl , 2-(Cl-5-al kyl carboxy) et hyl, or
2-am noet hyl; R52 represents hydrogen; R53 represents
C -3-al kyl or dinethylam no; R54 represents hydroxy-Ci
-2-al kyl or R55R56N-Ci -2-al kyl; R55 and R56 both
represent hydrogen; k and mrepresent the integer 1; n
represents Oor 1; and R6 represents hydrogen,
C -4-al kyl, or halogen. xxx) A further enbodi nent of
the invention relates to novel pyrimdine derivatives
according to enbodinment i), wherein A
representswherein the asterisk indicates the bond that
is linked to the pyrimdine group of formula (1); Rl
represents d -4-al koxy; R2 represents G -2-al kyl or
C3-4-al kyl; R3 represents hydrogen; R4 represents d
-4-al kyl, or d -3-alkoxy; R5 represents -(CH CH H CH
- NHCOR 54, -CH2-(CH2)n-CONRS5 1R52, hydroxy-C 2-5-
al koxy, di-(hydroxy-G -4-alkyl)-G -4-al koxy,
2, 3-di hydr oxy- propoxy, -OCH2-(CH2) m NR5 1R52,
2-[(azetidi ne-3-carboxylic acid)-1-yl]-ethoxy,
2- [(pyrrolldlne 3 car boxylic aC|d) 1- yI] ethoxy,

~NNL SN o~ 1 OIS A NI N . I



10

15

propane-1 , 2-diol. Exanples of preferred conpounds are
further selected fromthe group consisting of:

WOR(YBY3437 { 2, 6- di met hyl - 4- [ 5- (6- net hyl - 2- met hyPEIiB2008/054777
rimdin-4-yl)-[1 ,2, 4] oxadi azol - 3-yl ] - phenoxy}- 2-hyd
roxy-propy |)-2-hydroxy-acettam de;

N-((R)-3-{2, 6-di net hyl - 4-[5-(6-net hyl - 2- net hyl am no- py
rimdin-4-yl)-[1, 2, 4] oxadi azol - 3-yl ]- phenoxy}-2-hyd
roxy-priopy 1|)-2-hydroxy-acetam de;

N-((S)-8-{4-[5-(2-ethyl am no-6-net hyl -pyrimdin-4-yl)-
[1, 2, 4] ggxadl azgl -3-yl kr 2, 6-di et hyI phenoxy}- 2-hyd

(2- eth;lanlno 6- nethyl pyri mdin-4-yl)-

A F=2, 6- di net hyl phenoxy} -

5_hydr oky- acet am de:

-[5- (21 et hyl am no- 6- net hyl - pyri m d

> I]-6-

M 2- hydroXy - prqg -2-hydroxy-acetan1de;
di met hyl - 4-[ 5- (6 nethyl 2- propyl am no- py

i1, 2, 4] oxadi az 3-yl]- phenoxy}-2-hyd
r oxy- pr@p ') - 2- hydr oxy- acet arq,_de;
N-((R)-3-{2, 6-di nethyl -4-[5-(6-net hyl - |5ﬂr opyl am no- py

rimdin-4-yl)-[1 ,2,4]oxadi azol - 3- yl]-
roxy-propy |)-2-hydroxy-acetam de;
N-((S)-3-{4-[5-(2-isopropyl am no- 6-net hyl - pyri m di n- 4-
yl)-[1 ,2, 4] oxadi azol -3-yl]-2, 6-

whg{rerlrﬁt i Rzplggegrgexgécrmzlnr]dy%ré%égﬁM 2Py %_C%}ha}/lgrlogxr uS%?ta Pacyl
grd\d‘p((R) 3-{4-[5-(2- |sopropyl am no- 6- et hyl - pyri m di n- 4-

yI')y-[1, 2, 4] oxadi azol - 3-yl ] -2, 6-
R4 dlnniethylre ehemmdepebdbpty bkgr prgrpyp)ofiertmylda o8:Re ewharain Rs

is 'ﬁl,-o(@§);1ﬁa|{‘2| HOHPIOr £ e POYIIEBHRI v | am' no- 6- met hyl - pyrim
ROt ARG o ol vl B0yl
N-((S) {4[5(2|sobutylamn06rrethyl pyrlmd|n4y
[1, 2, 4] oxadi azol - 3-yl ] -2, 6-di net hyl phenoxy

Acpq,rqugptooﬁ)partjcl&arh%pquq{gé{f gpﬁ gessen |nvent|on t%ere is prowded

Cﬁﬁp{d@hd%&ﬁo&gﬁ@%éﬁ%&rﬂnﬁg‘,@dl ﬁeréﬁﬁyl‘b enz)lxg%&ﬁg-l%yd

-smg*{r WQW(II")? 2- hydr oxy- acet ami de;
((S)-3-{4-[5-(2-di et hyl am no-6- et hyl - pyri m di n-4-yl
) -

enoxy} - 2- hyd

1, 2, 4] oxadi azol - 3-yl ] - 2- et hyl -

[

nmet hyl - phenoxy} - 2- hydr oxy- propyl ) - 2- hydr oxy- acet am de;
N-((S)-3-{4-[5-(2-diethyl am no-6-net hyl -pyri m di n-4-yl
)-[1; 2, 4] oxdi azol §3-yl | - 2¢+6- di rret hyl phenoxy}- 2-hyd
r ox

|_F,_____,(“_}( di m no- 6- rrethyl pyrim di n-4-yl

-1 L-EX o Ol 3 ‘,..-dlnethylphenoxy} 2- hyd
r ox 1 P :
N-((5) - 3 [ hyIamonethyI pyrimdin-4-y
1)-11, 2,4 e Al ] - 2,84
di met h I pr op z)té“ff} hydr oxy- acet ami d
e,
N((R) 3-{4-[5-(2-i nmet hyl am no-(i:]_rret hyl -Pg/ri m di n-4-y
1)-[1 ,2, 4] oxadi azol -3-yl]-2,6- * (1
di met hyl - phenoxy} - 2- hydr oxy- propyl ) - 2- hydr oxy- acet am d
e,
N-((S)-3-{4-[5-(2-(et hyl -nethyl am no)-6-net hyl -pyrimd
in-4-yl)-[1, 2, 4] oxadi azol -3-yl ] -2, 6-
di met hyl - phenoxy} - 2- hydr oxy- propyl ) - 2- hydr oxy- acet anm d
e,
N((R)-3-{4-[5-(2-(et hyl -net hyl am no) - 6-net hyl -pyrimd
in-4-yl)-[1 ,2,4]oxadi azol -3-yl]-2, 6-
i met hyl - phenoxy} - 2- hydr oxy- propyl ) - 2- hydr oxy- acet am d

7 ~\ ~ ray r ore- VA S - T 1 L L L
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propane-1 , 2-diol;
3-{2-ethyl -4-[5-(6-ethyl -2-ethylam no-pyrimdin-4-yl)-

W@ 2909/0d340%x adi azol - 3-yl ] - 6- met hyl phenoxy}- pr opeCEIBR2008/054777
, 2-diol;
3-{2-ethyl-4-[5-(6-isobutyl 62- net hoxy-pyrimdi n-4-yl)-

[1, 2, 4]oxadiazol 3-yl]-6-nethyl phenoxy}- propane-1
2-dio
It P@S{me[xsep@dést hoen founchy the iyeplars dhati genapgundsy af the fp@nula

() é%d $@$6|e SeXMRibRing HoHHLIH oPESRNLhimAoRPANSKihes of the IL-1
fangityl @dn5pétﬁ1d§ Wbrrﬂul%t (MvREREP RR hidPBrtR s 4S\0,H-HahieZal$d Been

xadi azol - 3-yl ] -2, 6- di net hyl - phenoxy} - propane-1

shown do eb(hlblt advantageous solubility properties.
3-{2-chloro-4-[5-(2-isopropyl am no- 6- net hyl - pyri m di n-
4-yl)-[1 , 2, 4] oxadi azol - 3-yl ] - 6- net hyl phenoxy} -

Ac@ér‘éﬁﬁtj{“@) éne dspe&lof the present |nvent|on there is prowded a process for

(2-isopropyl am no- 6-met hyl - pyrimdin-4-yl)-[1,

the2pns}parat1branﬁla$oymt10®dref Hoyulé- (1), which comprises treating the
net henox ane 1 .2-diol;

coREeengifie el a8 3 EBRF 6By - 6. et hyl - pyr i i di - 4- 1
)R[l 2, 4]oxad|agol 3-yl]-6-nethyl phenoxy}- propane-1

dlm

NB((S) %3{2 et Byl -4-[ 3- (2-i sopropyl am no- 6- net hyl - pyri

ntdln-4 [)-[1}, 2, 4] oxadi azol - 5- yI] 6-
yl - enoxy - 2- hydr oxy- propyl ) - 2- hydr oxy- acet am de;
gt hyl am no-6-nethyl -pyrimdin-4-yl)-[1

-3-yll ] -2-et hyl - 6-met hyl phenoxy} -

W no) - propi oni ¢ acid; and
= squprIantno 6- nethyl pyri m din-4
OT 3-yl]-6-net hyl phenyl } -
oxy et hyl ) - propi onam de. Further Exanpl es of
preferredd conpounds atge further selected fromthe
group consisting of: \
N-((S)-3-{2-ethyl-4-[5- (2 i sopropyl am no- 6- et hyl - pyri
mdin-4-yl)-[1 , 2, 4]oxad|azol 3- yI] 6-
nmet hyl - phenoxy} - 2- hydr ox ropyl) dr oxy- acet am de;
Wh@rp(re%,:«!?z(@de%h?re gaghyi ns@aw trt,v\ﬁ%twwhleﬁﬁ #99- 6- me
thyl-pyrimdin-4-yl]-[1 , 2, 4] oxadi azol -
3-yl }-6-net hyl - phenoxy) - 2- hydroxy-propyl] 2- hydr oxy- ac
Acébr@dfflefo one aspect of the invention there is now provided a
N-((S)-3-{4-[5-(2-cycl opropyl am no-6-net hyl -pyrimdin-
phamyaqet{tmal 2capgsitivaz ePnriging 2a echypogind  of formula (1) in

nox dr ox [ OXY-a etantde
coff [rtaéf’f‘év'ﬁ‘ T e R S T O
yrimdin-4 yI] [1, 2, 4] oxadi azol -3-yl } -
2-ethy|-6-nethy|-phenoxy)-2-hydroxy-propy|]-2-hydroxy-
Aca@rettrmﬁojéurther aspects the present invention relates to a compound of
N- 2-eth 6- 2- et hyl am no-pyrim.din
forfyds ) 157 U85 B ¥ e Bament T N Bhet Y BRBAG SRR Bt gto 2
coth?%in?rdm?rrhbraz(lf‘YGV Q?éytré?t?ﬁé‘rﬂ‘ 6‘Iecond|t| ns that are mediated or
N((S)-3-{2-ethyl-6-nethy - (2- met hyl am no- 6- pr opy
influepged roydicytokings) of the2lL 4] dmadlnyanairtt@larly for the treatment of

, henox - 2- hydr oxy- pr opy -2- Xy- acet a

AT BPREOr USRS (s e R e e e LR RHA grvte ()
i

for Berbtptlicr of ,ARSPRREHClor dnk) e fment of conditons, et are

meldidted)or Inflirneehydy éyt{)lémeﬁof sroptlop dar;ml(j patibylarlpymflarhiatory
n-4-yl)-[1, 2, 4] oxadi azol - 3-yl ] - 6-
nmet hyl - phenoxy} - 2- hydr oxy- propyl ) - 2- hydr oxy- acet am de;
N-((S)-3-{2-ethyl-4-[5-(2-isobutoxy-6-nethyl-pyrimdin
-4-yl)-[1, 2, 4] oxadi azol - 3-yl ] - 6- net hyl phenoxy}- 2-hyd
roxy-propy |)-2-hydroxy-acetam de;
N-((S)-3-{4-[5-(2-ethoxy-6-ethyl-pyrimdin-4-yl)-[1
, 2, 4] oxadi azol - 3-yl ] - 2- et hyl - 6- net hyl phenoxy}- 2-hyd
roxy-propy |)-2-hydroxy-acetam de;
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penphi goi d; epidernolysis bullosa; urticaria;
angi oedema; vasculitis; erythema; cutaneous

we@ompaeyki | i a; acne; sclerodermm; al opeci a ar eBCHIB2008/054777
keratoconjunctivitis; vernal conjunctivitis;
keratitis; herpetic keratitbs; dystrophia epithelialis
corneae; corneal |eukonma; ocul ar penphi gus; Moren's
ul cer; ulcerative keratitis; scleritis; G aves'

or @plm-ﬁ_awﬁ_gadiﬁggsaﬁ,gand m@m@hoqjﬁpadlag drasdment of a _condition
me3fE8 06 bR Ra, B BeR s B B’ B e T adiith cotforises

admitistefifhGoap stivect &thélapeubican! BfidGtiv@Ushoast BM&compound of
chronic or inveterate asthma; | ate asthma and ai rway

formpteetl).r esponsi veness; bronchiolitis; bronchitis;
endonetriosis; orchitis; gastric ulcers; ischemc
bowel diseases; inflammatory bowel diseases;

OtRECHIIeLE 88d Hb/ANRRIRYS! & fie brisRAt iM@INtbASWANSe apparent from
associated with thérmal burns; coeliac di sease;

thepelans vind;the deliovappiddteilaghdesaiptivar examplasagnd agcaripanying
Cr.ohn's disease; ulcerative colitis; vascul ar danage

drawiig®d by i schenic di seases and t hronbosi s;
atherosclerosis; fatty heart; nyocarditis; cardiac
infarction; aortitis syndrone; cachexia due to vira

Figlireedé®), 1¢zisand &fc) shoontbes HsNMR gpectre pf ahionipausid according
czema; interstitial nephritis; 1gA nduced

to REedESPAL RYeN¥Sbdpast ure' s syndrone; hemol ytic-uremc
syndrone; di abetic nephropathy; gl onerul oscl erosis;
gl onerul onephritis; tubulointerstitial nephritis;

Figuné €2 sShiowsalthec Y8 i analysisudt the esame dohsund according to the
Qui |l lain-Barre syndrone; Meniere's disease;

preseny iventiens; nuitiple neuritis; nyelitis;
nmononeuritis; radicul opat hy; hyperthyroidism
Basedow s di sease; thyrotoxicosis; pure red cel

Figapé a%iig;a @@bﬁlﬁl‘bép r@preskatatiby PSHBVABY I theaREBL®; of a compound
i di opat hi c thronbocyt openi c purpura; autoinmune .

aceardisioytoi tbenesent; inwentmen the imilition ©f 1lof 8rayiokine production

in qﬂéanu OCﬁ}OS&S; Srnicious anem a; negal obl astic
! % i &ney éFV‘ﬁ%@E asi a; osteoporosis; fibroid |ung;
idiopathic interstitial pneunonia; dermatonyositis;

| eukoderma vul garis; ichthyosis vulgaris; photoallergy
Figsea di is iavgraphicalitepresestalion shbwingifteotese-gepgrdedrinibgion of
nodosa; Huntjngton's chorea,; denham s chor ea; ,
1L S3king PodutloR dn B CaendibewEs Y. & Regaindsaceording to
ﬂ“gﬁégghpﬂ@épﬁgﬁgren's syndrone; adi posis; eosinophilic
fascitis; lesions ofgingiva, periodontium alveolar
bone, substantia ossea dentis; male pattern al opecia
or al opecia senilis; nuscul ar dystr%phy; pyoder ng;
ThepresentdnsmigndireVides soptieeYnd of Kie fepmnelaad) enal
insufficiency; Addison's disease; ischem a-reperfusion
injury of organs which occurs upon preservation;
endot oxi n shock; pseudonenbranous colitis; colitis
caused by drug or radiation; ischenmc acute rena
i nsufficiency; chronic renal insufficiency; |ung
cancer; malignancy of |ynphoid origin; acute or
chronic | ynphocytic | eukem as; |ynphonma; pul nonary
enphysenm; cataracta; siderosis; retinitis pigmentosa;
seni |l e macul ar degeneration; vitreal scarring; cornea
al kali burn; dermatitis erythema; ballous dermatitis;
cenent dermatitis; gingivitis; periodontitis; sepsis;
pancreatitis; peripheral artery disease;
carci nogenesis; solid cancer tunors; netastasis of
carci noma; hypobaropat hy; autoi nmune hepatitis;
primary biliary cirrhosis; sclerosing cholangitis;
partial liver resection; acute |iver necrosis;
cirrhosis; alcoholic cirrhosis; hepatic failure;
ful m nant hepatic failure; |ate-onset hepatic failure;

N | o a B ' LT Y r 1 -~ .
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and 7, respectively, with hydroxylam ne or one of its
salts in a solvent such as nethanol, ethanol
w@vLeae]; etc. in the presence or absence of BCTHRE08/054777
such as Na2CO3, K2CO3, triethylam ne, KOBu, etc.
(Lit.: e.g. T. Suzuki, K. I1Waoka, N. Imanishi, Y.
Nagakura, K. Myta, H Nakahara, M OCnhta, T. Mase,
Chem Pharm Bull. 47 (1999), 120-122; J. Cui, D.
Crich, '® Wnk, M Lafmg A L. Rheingold, D. A Case,
W T. Fu, Y. Zhou, M iRao, A J. dson, M E. Johnson
Bi oorg.cxMed. Chem 11¢(2003), 3379-3392; R Mller, F.
: . 4ewge, WO 2004/ 035538 (Merck &
Co. C. ); B. Kdboudin, K Navaee, Heterocycles
O ) 87 2" ~gQnpounds of Structure 6 are
avafT;bIe or are prepared

{4 ke tion of a conpound
into a conpound of Structure 7, or the

opposi t e, inown to a persion skilled in the art.
Structugf 8 Structure 9Cbnpoﬁﬁq§ of formula (1) which
represen

a 2-pyrimdin-4-yl-[1g3, 4]oqu|azole or a
2- pyrimdin-4-yl-[1 ,3,4]thiadiazol e rivative are
prepared simlarly by reacting a conpound of Structure
2 wth hydrazine (by using a coupling reagent such as
Wheseln, RpdR; RERC: eaBTUhdenaorntlydBor acbly, alkylgrpup®rfeoCm acyl
a _conmpound of Structure 8 which is then coupled with a
9"%4%pound of Structure 5 to give a conpound of
u . I I
Ru SR} Mg SIqeaRnasify £ oChid/BLYch 1Bal SR "fhersin R
is Byrfai Cst alkplngbUpg)rea Coappoylgoop; Stucture 5 with
ydrazi ne foll ting the correspondi
withfoF B304 1t IRt D QLA I Rofod GRPICPT RETHIE S O:Bo
Dehydrati on of a conpound of Structure 9 to formthe
desired 2-pyrimdin-4-yl-[1 , 3, 4] oxadi azol e derivative
Accerdaid éotond bmbodaatntngf me:mmemd Rf afitr Rg tave en@eperidently
a reagent such as POCI 3, or CBr4 in conbination

selgpied TOMgR e frpralsyarAED qﬁﬁﬁMlGV'g%@é'pr Ba(jﬁeh't angR, and Rs
e L e e T

a prefetnlw @n‘nbearrnct@wtOR1 2GIER L arekitheclhowe @ribotiadicatyl groups, Rs
A. Garcia, S. Martin-Santamaria, M
ﬁﬁeUPUWNbﬁéﬁd?@@ -89t ave, M Julian, A Martinez,
B De Pascual - Teresa, A. Ranobs, J. Med. Chem 48
(2005) 4068-4075; C. T. Brain, J. M Paul, Y. Loong,
AcEordihg @abh@)e,mﬂ&im‘n@hew ﬂﬂa mbhtlorﬂ%( RIM) aﬁa2ﬂ5-aﬁa7@ and Rs
Li kew se, yrimdin-4-yl-[1 ,3, 4%th|ad|azole
arediedepandenrily Eer -Si63:41, metin ubv@ nrpmspé agatdeashperiatiRefand Rs is
(5 ructure 9 with Lawesson's reagent optionally in
|nat|on with P2S5 in the presence or absence of a
sol vent such as pyridine, toluene, THF, acetonitrile,
etc. at elevated tenperatures with or w thout
Acmrdling/\m/e prefeadidagrinbadimeént.of tiee gresent Aovekitiopdhers, isprovided

2 CRORLIGLe) e ST EoSenA R & Hifideq pyanthracene

cartloiGit & g esent a 5-pyrimdin-4-yl-oxazole or a
5- g?fnﬁd n-4-yl thiazol e derivative are prepared by

treating a conmpound of Structure 10 either with POC 3
PCI5, 12 in conbination with triphenyl phosphi ne and
triethylam ne, trifluoroacetic anhydride, Burgess
reagent, etc. in a solvent such as tol uene, benzene,

di oxane, THF, etc. at tenperatures between 20 and
1200C, or with Lawesson's reagent, optionally in
conmbination with P2S , in the presence or absence of a
sol vent such as pyridine, toluene, THF, acetonitrile,
etc at elevated tenperatures Wi th or mnthout

N LT . Y T
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above 500C to give a conpound of Structure 19. The
conpounds of Structure 19 can then be hydrol ysed under
wha®ooeaohdi ti ons to the correspondi ng car boxyPCTIB08H54777
derivatives which are reacted with oxidative agent
such as nCPBA to give the c8npounds of Structure 20
(Lit.: e.g. Z. Budesinsky, F. Roubinek, Collection
Czechosl ov. Chem Commun. 26 (1961), 2871-2885). The
conppunds dFH St rucfure 209%an be reacted with the
appr|ppri at ef am ne O al cohol in conmbination with a
Hebases.such as 3( NaCH, in the presence or
. & di ti ona Fyent such as THF, di oxane
t at téhperatufes above 500C to give a
|_of St riict ur e | 2. Conpunds of Structure 2 with

conpounds of Strucure 19 A fol | oned by
nucl eophi l i c displdcement with the appropriate
al kohol ate. Structgre 19 Structurg; 20 Ex es The

follow ng exanples illustrate the inventi but do not
at all limt the scope thereof. Al tenperatures are
stated in C npounds are characterized by 1H NWVR

The 460mpqeNdsy ois@mmre(seob MeNtiQmr M@y ;behihitbgl form of a
phﬁr'%{é%tl%gfﬁf %c‘é%BtdBje S@elr?]? l‘i@%r@%’f Vﬁah Laﬂ@t %8{1’(@5‘{ P#%gg um or

arrmnommwt@mretconmmptbted qui ntupl et, hex = hexet, hept
= heptet, m= nultiplet, br br oad coupling

const ants are given in Hz), by LCMS (Fi nni gan

oty WA P eIy A hpiRis kb hagp e

pre3eft Miviehtibh Swhieh Wl rlsell; tFadlingVd b&ngogﬂc%f formula (11)

trifluoroacetic aci low. 4.5 nL/mn), tRis given
in mn; retentlontlrres or LC-M5 marked with * refer
toan LC run under basic conditions, i.e. eluting with

a gradient of MeCN in water containing 13 nmM of
appmoni um hydr oxi de, otherw se identical conditions; by
TYUC (TLC-plategd from Merck, Silica gel 60 F254) ; or
by, mel tigg poi gt. Conpounds are purified by
piepar atii ve HPUC (col umm: X-Bridge PrepCl8, 30x75 mm
S5 mm griadi ent: 10-95% acetonitrile in water
. f formc acid) or by MPLC (Labomatic
Lijnear UVIS- 201 detector, columm:
abogel |- RP- 18- 5s- 100, gradi ent: 10%
,g:;’?m 1@.0% nmet hanol ). Racenates can be
separ at into their ‘nanti omers by preparative HPLC
(col um:ii Chi ral PaK ADl 20x250 nm 5 mm 15% et hanol in
hexane) . O Abbrevi ati o (as used herein): AcOH acetic
acid ag. aqueous Boc ter but oxyc:{\I bonyl BSA bovi ne
serum al bumi n CC col um éhr omat 0g phy CDI car bonyl
di i m dazol e DCC di cycl ohexyl carbodiim de DCM
di chl or onmet hane DEAD di et hyl azodi car boxyl ate DI PEA
in Whimoﬁﬁ,dﬁyBnthkByar@rﬁ-lnwithWOrgregtrbmiesulphuric acid to produce the

corﬁé%_ Iiégg{g%%lgaﬁk ﬁM:(I)a& Ifor rgglﬁp ARS acid. In a
furMe(’?Stgﬁ) 'F?éé"ﬁé'da%-4 ! r@f@’r@ Nor- §t§¥ | 'a%?leggitﬁg %ﬁ’eo@%electively

equi va ent c et
suk&t'ﬂulplde(lg)wgmdmn(iemalHEQ'EﬂUniques For instance, reaction with a C,4

benzotri azol )-N, N, -tetranet hyl uroni um.
acﬁ é%'fd%?roﬁﬁﬁ@éﬂgm%nmy' 13W%69n@89ﬂﬁ otF‘S figgired Cou

Lo guicd ¢ t | I
acy o OB S e 4 T 8o e PhrssRB g ester, or
liquid chromat ography - nass spectromstry L|t.
Li terature nCPBA net a-chl oroperbenzoic acid Me net hyl
MeOH nmet hanol mn mnute(s) MPLC nedi um pressure
i quid chromat ography NaOAc sodi um acetate nPr
n-propyl org. organic Ph phenyl prep. preparative
PyBOP

T L e 1 A I 1 e N L I T T Y
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carboxylic acid (265 ng, 1.54 nmol) and

i sopropylamne; LGMs: tR = 0.55 mn, [MH + = 196. 05.
WQ@200906342% | am no- 6- met hyl - pyri m di ne- 4- car boxyPCTIB008454777

The title conpound is obtained as a yellow solid (271

ng) in analogy to 6-nethyl-2-

propyl am no- pyri m di ne-4-carboxylic acid starting from

2-chl oro- 6- et hyl pyri m di ne-4- carboxylic acid (265
forrigstance 4eacisn wihdiazaspeinanartCieN2) © lgodure £-calky group or

Mt
witfl & Gar rofahi 08 REE RYPONGS | o eRESIPRUB8 et colkY) groue
DepBRdingt bf amasied %u@@ﬂit@tuaﬁd kAdwa Yrbteeins Arodpé 28y be
ng) in analogy to 6-neth
intiedoeed awhers pseassacy, m@dmleeves:buyng coareatigtaProerpses om
2-chl or o- 6- net hyl pyri m di ne-4- carboxylic acid (265
ng, 1.54 nmol) and 2M dinethylanmine in THF, LC-Ms: tR
Alterr%tl%lymsﬂlphb%'é]c‘d Can be replaced with pyrosulphuric acid.
72-Di et hyl am no- 6- et hyl - pyrin di ne-4- carboxyllc
aC| d The title conpound is obtained as a yellow solid

Th e Wik SRR AEISH IS SYRIRY CaiEed taph PripREsAiure
beﬁv;;é:éHl%gnéﬂ@ ,erggfﬁr %pguﬁld 1gg<rd§)oxyl ic acid (265

amne; LGMS: tR=0.64 mn,
[I\/HrH]+221007

Et h I-msthyl am no- 6- met hyl - pyri m dj ne car boxylic
Thﬁcre@Cﬁ'%'é ime wit o‘i‘?&o@ﬁ'&’ F&ayoHt’aéf negrendent yQFI'BWa@Ggl gn the

I
oA, PR I GE Gel R oo st i g o1 g

sulahohicOBO|d6substhu1hc§ry)r etu. di Ae- a4gederabom;dloaﬂoacneéc(lélﬁiftlmes of
4 mol ) and N-ethyl nethyl amne; LGMS: tR =
betqvegezp 1nhﬁur Pmﬂ&hwrw@abée enV|saged for'instance around 24 hours.

ThE he RS el fie Redtibl tha f Bhod RgEF e e NRh bl B Sapfile by

HP$_QI izthd(tA85retdlion BtoppabacdntplétioiebhiHe Zaction to the desired di-
ropyl am noﬁ&yrl m di ne-4-carboxylic acid starting from

or moeﬁr svlphenats sHRSINWEEiRIPRECt4- car boxyl i c acid (300
ng, 1.74 mmol) and N-isobutyl nethylamne; LGMS: tR =
0.80 min, [MH + = 224.21 .

Thé-gved sl r‘ha?)der Rbiclednin the faml bﬂt@"o@ﬁ’és?@rﬁd’iﬁéysldltc f(ﬁrclhgtance
The title conpound is obtained as a | ow Solid (20

by mgylition efnakqgyrasposdingt metal halide (e.g. NaCI) or the correspondlng

meBAicHka RS 2eBNh s AR, KON i By Peth iy Relude
anmﬁu@ége%hl% g%ﬁ@pﬂ%ﬂé 8hlt, HURR: ad; SoMAstdriRe™s8divkh, Potassium

or 2n@yarliwpr opyl ani no- 6- met hyl - pyri m di ne- 4- car boxylic
acid The title conpound i s obtai ned as a yellow solid
(336 ng) in anal ogy to 6-nethyl -
¢ b f
TRETARY E’?Eﬂ'@@%%?ﬁ*yﬂagﬁﬁﬁ‘@rﬁéhﬁw %%%%Pﬁ@éi?%*d?%%%b'e
comlmntlanD pmrbd:etlamdronpsbppudp)alsarfmmmstarfbel\/@repﬂativ@.I-wPlLC or
rl E%/H—‘] 193.98. 1H NWR (D6-DVMSO) d 0.47 (m 2
ligyst-lioyigBattiionyigy) . 2.35 (s, 3 H), 2.79 (m 1 H), 6.99
(s, 1 H, 755(sbr, 1H.
2- (Cycl opr opyl net hyl - am no) - 6- et hyl - pyri m di ne-4-carb
Comgddndsacdifdrﬁﬁble (1) bteordimptoutig pnseseht aiveationexhibiehttduty in
0 mg) in analogy to 6-ne | - 2-
th%‘ﬂb@ﬂ'%ﬁﬁ@%ﬂ]‘f'?mmtﬁ& Qyt@b'f‘%)@{/f[h%”-a&lf@mﬂy arting from
2-chl or o- 6- net hyl pyri m di ne-4-carboxylic acid (250 ng,
1.45 mmol ) and cycl opropyl net hyl anmine; LC-Ms: tR =
0.57 mn, [MH + = 208. 00.
2- Met hoxy- 6- net hyl - pyri m di ne-4-carboxylic acid A
suspensi on of nethyl ~-chl oro-
g- met hyl pyri m di ne®-carboxylate (5.0 g) in 2N ag. NaCH
(67 m.) and nmethanol (67 m.) is stirred at rt for 24
h. Met hanol |s evaporat ed and t he ag. phase |s

I L L ' ~rns NN N I B
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2- Met hanesul f onyl - 6- propyl - pyri m di ne- 4- car boxylic
acid The title conpound is obtained as a yellow solid

W@ 2009068327 i n anal ogy to 6-ethyl - 2- PCT/IB2008/054777
met hanesul f onyl - pyri m di ne-4-carboxylic acid starting
from 2- et hyl sul f anyl - 6- pr oyl pyri m di ne- 4-carboxylic
acid ethyl ester; LGMs: tR=0.65 mn, [MtH + =
244,

In dfﬂ-lvﬁﬁb@ltl;dles nBt hynngnl leaemrogyhesmcaam@wwgr pbgIMyaad) dave

un%xqé/c(teﬁé%eer - éﬂ 8)83) npér%épog/ﬂ@pﬁ%ltlon Oldln Ie%k¥r?|1|(ﬂ_w1 B),

comphied @Jﬂhfeﬁnyl pyri m di ne-4-carboxylic acid ethyl
ester starting from 6-nethyl -2, 4-di oxoheptanoi c acid

et hyl ester (3 5 g) and S-net hyI -isothi ourea sul f at e;

Adga@aggo%lgy, gomp@ugdﬁzof TJWrEgAIa ﬁ) ggn(ql%vyj Q ayo@ &.@e r‘r@t%bollte
0 3 2.67 (d, J = 7.0 Hz,
alo?em’gdnoﬂ E?é@enjt wHBrac%.r&ﬁ.l_éS 5 H)H) Y (g .
g- | sobut yl ~- met hanesul f onyl - pyri m di ne®- car boxylic
In Ve %fvsfwg%@cﬁﬁtt%v%m%m&qéfﬁ&?%ﬁ%n%ﬁ%tsﬁéé‘&tgﬁ%e%%f%e L
fan'ﬂ;{ ﬂ?ﬁaﬂr Idlg%l tPQ?ré%étﬂ'slﬁgeﬁ‘t q??él%owﬁtbﬁ]p%tbg 6F i treatment
of am1d1tyd>rwbrﬁa'a¢teﬂs¢d|b*yn gh abﬂdrmamgyldrctn@easle@tdmll of IL-1.
ester; LGMS: tR=0.91 min, [MH+ = 286.97.
g- | sobutyl N- rret hanesul f onyl - pyr| m di ne”- car boxylic

Tn@idholithe! ich SO TROHEEheb S AR RigSSLIRS 81 B BoskAl ifbention

in ana

inclRich anfesruhizesry! anw amodllrrﬁrﬁuﬁe C@eé@geé | CoRditidnst &dti Ay be
from 6-isobutyl -2-net hyl sul fanyl pyri m di ne-

mentipae@orgiude Aeumatoigy pribgtisr oStecanritis, ROSteQPIMSIf, npsoriatic

arthWh(}?q”aéf%y? g’ﬁ?rRSC'Sﬁﬁ Fi BPRERS AiFeRGy Feals §egy dsease,
inflafriatoP bofwl diseases including ulcerative colitis and Crohn’s disease,

6- et hyl - 2- met hanesul f onyl - pyri m di ne-4-carboxylic acid
en@qmstrre@ls Wegenaos granulprrRtoSs mhpuicogidaledysfonstions such as

t hyl {e t
A BEE dSedsh BR Priidnbiseasaponidhe, oYH: EbReemia,
boRé %éiéét'a%lse&ébétlﬁ rn%hmﬂé; dri&dMiondNy Ié‘Hﬁ)Hy‘%ef’ﬁ%loélsfl"(nélré to
gi ve 6-ethyl - 2-ethyl am no-pyri m di he- 4- car boxyl ic acid
as a yeIIow0|I (200 ny) ; LC—I\/B: tR =0.58 mn, [MH
Acgordm,g : cgqge aé;pljﬁcl}"\égtlég p(qﬁgné ipve |oggeEa§n%s % iai)met%i%(pf(tgeatlng
I
corgcgup%ﬂé;)cgé dﬁ?ﬁéoﬁ@ﬂﬁc@a@é@%b qummng' ?@ Wr@&ﬁ% healthy
indB+idued b awa bl dcmngmse&-aﬂmmydtelplyg tora dubgect ancdicctxy lamDunt ofa

acid (150 is heated to 700C for 2 h.
COWH@UP‘é%P?Er’;EPQﬁQ(ﬁlﬁ@rqS@”E ﬁ”EQ’éﬁ’é@a@é@f”&ﬁﬁ?U{'ﬁ%"%%ﬁféﬁab'e

d
salf AEBRAR TP, PoRTSLHS ket ol RSy Spesed qr, quic-
immadhe slisshses. PertRwartynth258onalitionsGb mntlebiadahtiyude inflammatory

extracted with DCM (3 x 15 m ). The conbi ned DCM
disggsesace’s the eidintsed RAHCWs@STeparthdis Praffewvaiid apehritis.

oxylic

Psbfiafh dindne KR RSB Ky Pt bRy Mefieiiese Y

[ MPFH + = 196. 00.

g- | sobut yl ~- net hyl am no- pyri m di ne”- car boxylic acid

The title conpound is obtained as a beige solid (84

ng) in analogy to 2-nethylam no- 6-

propyl - pyri m di ne-4-carboxylic acid starting from

6-i sobut yl - 2- net hanesul f onyl - pyri m di ne-4- carboxylic

acid; LCGMs: tR=0.63 mn, [MH+ = 209. 99.

2- Di net hyl am no- 6-i sobutyl - pyri m di ne-4-carboxylic

acid The title conmpound is obtained as a beige solid

(132 ng) in analogy to 2-nethyl am no- 6-

propyl pyr|n1d|ne 4 carboxyllc aC|d startlng from
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a) To a solution of
(S)-4-(3-am no-2- hydr oxypropoxy) - 3- et hyl - 5- net hyl benzo
wWoRaop063827 6. 23 g, 26.59 mmol ), glycolic acid (PCHB29I8/B4777
1.9 mol ), HOBt (4.31 g, 3 1.9 nmmol) and EDC
hydrochl oride (6.12 g, 3 1.1 nmol) are added. The
mxture is stirred at rt for 18 h before it is diluted
with sat. aq. NaHCO3 and extracted twice with EA. The
It i bkaly et tbﬁgPOF@QLH@@t@’ the dreserddnwrdionnyide of ¢linieal adility in

theb e BRAE oh TRy it B Bindfibe FigPiies bECerbed Soove,
dué %)sd\fo[tﬁe(r"rm@y@fé@f ghysidar| @pémbgbbrrmw@wm rRefhy dr oxyp

ropyl]- 2-hydroxy- acetamde (7.03 as a yellow oil;
LCI\/S tR-074 mn [I\/H—|]+:293 10 1HNI\/R(CDCIS)

Acgordm;g go Q%e ng%ct o; t@g @v%@t"_(%qnthz%r%ﬁbs(gr’gv%@@ agc%ﬁa?r%a utical
coﬂﬁbosﬁloﬂgcéﬁﬂ)rlgfng %@corﬁp&@nd nBf iorH)uIa 7(I53§n(§om%|n'é|)uon with

he above nitrile is converted to
suuMUhgqhhaxvyuabeulz&aWoampwmmlcmgents Phaemaceuteal ComDOSItIOI‘]S

a"%&fﬁ 51168 sipichtagiertiobymay Bear ERAD G NeISHRY ot

= 326.13; 1H NWR (D6-DMSO: d 1.17 (t, J = 7.4Hz,
3H) 2.24 (s, 3H), 2.62 (q, J = 7.4Hz, 2 H), 3.23 (m
Thé pHarmacdadticancoingdisjtiodiseacdonging telthe Pr&Sentsnventidn, may have

a fg:rrgglagig]p sbit%%;le ) 27 r%%lsbtrriatm gg;a@g rg)gjte( iin?:};.l’dinl}g g‘%ﬁ @Pﬁample,
orah, Hlrantlstfdep mnﬁiaﬁeﬁ% syogutaneous, rectal, topical, trapscutaneous,

inteeyra8abretrartitingl -dubningoalcameintfapetitdreal adnioisingtiors.
prepared by O al kylating commercially avail abl e
4- hydr oxy- 3, 5- di net hyl -benzonitrile with

FoffniaAbROA SR oL AARRKbA FRA) HAIREE Gbr HASE AL EIIOBHA g or

con ions e presence
soff hgelatih r cdssulés, t hﬁ@n@égn%qu‘eﬁaé oo dnpesby@br@kym dispersible
according to literature procedures (e.g. E Meyer, A
powderroRsarenules, fOCmQOé\SHBJtIOByﬁYW@@% emdslonsgg 905) ;
LCG-Ms: tR = 0.67 nmin; [MH + = 295.06; 1H NVR (CDCl 3)
:d1.32 (s, 3 H, 136(3 3H), 2.27 (s, 6H),
Fo?nJI%t|l3_|51§5 fOM p%l"&nte%l89a4drglméﬂz9tb§n4 Aay( Mbe 1Hh, #hylsuitable
r ono-
pharémagﬂuilsahéwml suel | ahdnTHe form eofcanpistital lmjectabéq)aawous
avai | abl e

t
ot RSO ot usberedh: Bactafele fHec@bEadiiliad br'sBgnsion
in é’h&%ﬂ%’r ;noA-tokic pé‘l'@'ﬁfbra%abb N@B@@@ilubntﬁmso%ﬁﬂ‘or%%- freeze-
80 (1958) 5289.5293 NVR (CDCI 3) @ d 1,27 '(t, J=
drigd Borhiz for3eehnstitutich atstheainhe of@s&1 (g, J = 7.3 Hz, 2
H, 3.61 (s br, 2 H, 7.09 (s, 2 H).
4- Am no- 3- et hyl - 5- et hyl - benzonitrile The title

0 p e i
T RSB o B RieE T any P TIon (1PY 0B 131 P8, BieNided i
forprubettexhsr fos t(ép]caIZaiimsztmtloKL &panst,anSe iBuled arhd o a ckeam, gel,

Chem Soc. 125 ( 20032J 2890- 22? I) ; 1H NWVR (CDCI 3) : d
oinfmegt @f emylsiory insanaqligoysy or olly Galrer. 31y 2.52 (g, J =
7.5 Hz, 2 H, 4.10 (s br, 2H), 7.25 (s br, 2 H.
4-Brorm-3-ethy|-5-msthy|-benzonitriIe The title
Coopumids dofi f@rrmUBsp(JD @@C@rchmg to the present invention are expected to
4-am no- 3-et hyl -5-nmeth benzonitrile and cop

(1)
Sha dratiee SObIIIRG ingvater fite GPRINpPlogBgaraa qua tquh%B@WS@nce of

thel i GRaE Fyp? Fof st gel coyunds: OfJ%rﬂa'éO@fg&%O‘*am ip the

FE 3 H, 2.47 (s, 3 H, 2.83 (q, J = Hz,

7.36 (s, 1 H, 7.37 (s, 1H).

3- (4- Cyano- 2- et hyl - 6- net hyl - phenyl ) - propi oni c acid
ethyl esterThe title conpound is prepared from

4- br ono- 3- et hyl - 5- et hyl - benzonitrile and comercially
avallable acroleln dlethyl acetal follomnng Ilterature

o ~ "~ 2 o1 " a o ~ o
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The title conmpound is obtained as a beige wax (0.52 g)
in analogy to
WORYBY3437 [ 2- et hyl - 4- (Nhydr oxycar bami mi doyO-  PCT/1B2008/054777
- met hyl - phenoxy”- hydr oxy- pr opyl - hydr oxy- acet am de
starting from 4-hydroxy-2- m& hoxy-benzonitrile; LC M
tR=0.45 mn, [MH + = 313.91 .
(S)-2-Hydroxy- N-(2 hydr oxy- 3-[ 4- (N- hydr oxycar bam m doy
prasenginventon wWhesaoxi].-Rp Fopare)H &6t Rrdae Reraretingderendently or

oot §PEH) ok GREN I B eRriBR A dont shoncydllolith in gryeous

solutiBh Nydr ébhé?ﬁQPéyﬂTé‘M@'ﬂh%Mn@deﬁnﬁ‘uléxm)W aﬂ@@h@mtyim water of
starting from 4-hydroxy-2-net hyl -benzonitrile; LC Ms:

1.2 RgAMbwBEE Mmeain ahpkdipeereirpare, @actically insoluble in water.
(/?)-4-(2,2-D nethyl -[1, 3] di oxol an- 4-yl net hoxy) - N- hydr
oxy- 3, 5-di net hyl - benzam di ne The title conpound is

Th??&)@?%@ﬁtyﬁ)rﬁﬁéﬂt@sﬁﬁ[ﬂthé’ coRpBlings of heéPrdsRaY ifvention allows

thel c@ingoords 4m-be- gtivantbgegysiy-adminisigred, By garasttéandl roetesae.g.

by | T@glg}%?n B%r&g@ogﬁp%’t‘lﬁu a[(FtM%hs% raag%:yll%grllntga%uscu?ar’ intravenous
or éut?éuténécﬁ:szl ﬁ]dF%hthllnﬁJ%rﬂ di oxol an-4-yl met hoxy) - N hydr
oxy- 3 yl -benzam di ne The title conpound is
obtai ned as a yellow foam (0.34 g) in analogy to
rac-4-(2, 2-di et

The Bafniacsutinaly C?F?i%lﬂ_si{b??) M@YhyP8r BLGRASEE . AFGRETINGI 1 dRgthods

%q:\}geﬂté;laﬁgot%é@é ﬁvm%w %@ébﬁg?é‘ut%a‘ﬂ?eé%lplents and/or

additi?gs.4- (2, 2-Di wethyl [1 3] di oxol an- 4-yl met hoxy) - 3- et hy
| - N-hydr oxy- 5- net hyl benzam di ne The title conpound is
obt ai ned as a belge oil (0.86 g) in analogy to

acs 2- )
Anly 3 Siifiables 2L pharmaceutically acceptable axdipients  are
co@htplmedst dot i regaﬁfpn@n Jiriehyd, - 4oinders, surfactants, Iubrlcants
hydr oxy- 5- nethyl benzonitril e and

suspeIdit-agenis.i eowisifignsi duifess \andicakingL agrms, arueoyseer oily

1N |

calfigfs.,! S5 eaRERn, P98 ) BTSSEYIIn. 4297Me, ndRYPUdng, Rgents
sweé’ce'h)hb” ay¥nts; %Hﬂﬂlh@&ig?e&i& dhnecboeddrdd with QR @elsttéd route of

obtained as a yellow oil (0.77 g) in analogy to
admgistaatian. 2- di met hyl -

[ 1, 3] di oxol an-4-yl net hoxy) - N- hydr oxy- 3, 5-di net hyl - benz

am di ne starting from 3-ethyl -
Suﬁdﬂé%@é‘a@e%@hﬁés WHWQ@/' éébérﬁie@lrt‘damon%st other thlngs on factors

D- al pha- bet a-'i sopropyl i"den gl ycer ol 0. 68

such ras [ha-herape808. fplication, the severity of the condltlon and with

R)- 3- Chl or 0- 4- (2. 2. di oxol an- 4- hoxy .
reSPeki Iy 8oiRg0e0 ey rBRIRER Y BICRE e SOPE9S SERRHRLRALAY LAy in
the:’gltco%'drr'b?gro??' 3?%?23{5‘ #StoCatout 1503RgMer Ky BNBAGEH Bddiyweight

pef day]ldigecelralrtedmy andilyaospghi-dffidmo aboGt Tomgtetdddimdperzday,
m di ne st artl om 3-chLoro-4- ,
@B st {)(imgoq,nc{ Appdt 2p@Mg per day may be envisaged.

Th%aﬁﬁ%ﬂ%&ﬂ\@ még%}ﬁ A&k ds3igR! frorh Wil pb it ondhE&ibove

faotdk‘ﬁ ahd 2ls3-di tres biydsdnliaditeliod mdhanistatibmedritdwl) gdhdnatly e in
y- 3- net hoxy- 5- et hyl benzami di ne The title conmpound is
theo'@lgéﬁrh‘éfﬂ 5 to PO gug of activeringredigntiner andidagagedorm.
rac-4- (2, 2-di net hyl -
[ 1, 3] di oxol an-4-yl net hoxy) - N hydr oxy- 3, 5- di met hyl - benz
am di ne starting from 4-hydroxy- 3-
met hoxy- 5- met hyl - benzonitril e and
L- al pha- beta-i sopropyliden glycerol; LCMs: tR = 0.65
mn, [MH+ = 3 11.0.
(R -4-(2,2-Di met hyl -[ 1, 3] di oxol an-4-yl met hoxy) - N- hydr o
Xy- 2- et hoxy benzam d| ne The t|t| e conpound |s

I o o o o o
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g, 6.4 mol) in DCM (20 nL), pyridine (2.53 nm, 25.6

mol ) is added foll owed by TFFA (2.7 ni, 19.2 mol).
wabh@ooereri on m xture is stirred for 4 h, and PECBIB263/054777

guenched with water. The mixture is extracted with

DCM The org. phase is wash& with sat. aq. NaHCO3 and

dried over MgSOH4, filtered and evapor at ed.

Purification by CC on silica gel (eluting with
Themeantionss fugher: |t[gst@a=te@,b¢r§heﬁ@“owmg non limiting examples.

2-i sopropyl am no- 6- et hyl - pyri m di ne-4-carbonitrile as

a yellowoil (2.81 g); LGMS: tR = 0.89; [MH + =
EXpRPOESd) o o

2-1 sopropyl am no- 6- et hyl - pyri m di ne-4-carbonitrile

(2.8 g, 16.0 mmol) is added to a suspension of NaHCO3
E% 1 g, 56.1 mol) and hydroxyl am ne hydrochl ori de
xgp 4 g, 48.1 mmol) in MeOH (20 m ). The reaction
PréParbtib® of 8-stiifol4, SHiRjdrbky9010- Eild§<6¥2 @Hﬂwrbéerﬁé bé@o&?h@ﬁéld

evaporated. The residue 1s dissolved in DCM wash

vvlth wat er followed by brine and dried to give

e R R PR DR SidTeL YAl e 4 a1
moH}/Ht i 99%0W%a %6d|ssolved in concentrgted sHlphurlc acid (100 mI) The
yl -4-15-(2-1sopropyl am no- yl -pyrim di n-4-vyl

SO|)J1EI{)I1 \ABas4t}eB¢ad iad400° & ghd sﬁr—remm hphlem@lrogress of the reactlon
;I r&uernedl ate 1 a) To a SP utio
was_jodgpedpin a8@InEME: Hetngy H 335? tﬁ1 B?WQ'eA'OBaPMWIre@CB%”dThe

reér(ﬁ%gﬁ nqgturégxpa?? {fﬁ%{?@ll{)%égj Q'cpo%ﬁ ég o (ﬁ lrﬁq_?(gwr@gé;rc Iilrg%tlrrlng

Theirsbultanti solstion mesd atenO%ré@ fovéb the midpet atr e°&dafhegmreacted
4- benzyl oxges et hyl - 5- net hyl benzoi ¢ aci d hydrazi
rheip |S|3Ffmggm?' r@ém&%@lmnﬁtﬁd yweaﬁtjug%em%a@mp@ﬁnm6@@%4 oS-

dlhkla%e@ﬂhd 6‘)&?% Qr;bggbgg:)%ﬁ%gp@sggg Watéhcgi@&glt d &s its

sodigmigagd bgr the rdtaﬁmw agfe 1doi gdopvevrdidviaSenloritliel t'ﬁﬁ@desultlng
and evaporated to give a brown oil. The oil is

SUSPENSEIY Wedsi GPOteet at 31°6 far . gn&ahqurﬁsdhg@@ntr@‘ug@%tto (sBprate out

tne Bk ORu Tt el iBg PIER iadUinc 22 d SiROEt hEniobiainag:

The reaction mxture is evaporated and purified by
prep. TLC (eluting with Heptane/EA 9:1 ) to afford
Elignngten(of- zyl oxy- 3- et hyl - 5- net hyl - phenyl )-[1,3, 4] oxa

Thé gh88sicatahes ebpya v id waferife! 5 naf B p T R for

OJ’mrnu‘fé'éL ﬂﬁi sQ%pJﬁbﬁoﬁQ@é@etﬁ@f‘ééht‘P éi)%héf%%édé%té&@ iEhinate

is dissolved in EtOAc
th%eUpenrtalt\arﬁfwBB%HBrewduaAc&aHs( Thlsrwparatmdd\m rar.l@ted seven
reactjon m xt.ur

time a1 Pu CRRSHNT 1PORORRV T et 8Py STk 1 Bgsuregqwith a
°°W¥4 8 SRAaicRIAEP CrAe) CThe(tegle it Cortifiling was

theevened aheer vacuyinv & abtadsd80eng baprddsuqnumm Bgulirtty opP8B% as
HPLC to gj the title compound (140 ngy) as a beige
deigpmingd @%%ECtR = 1.00; [MrH + = 354.42.
2-Ethyl -4-[5-(2-isobutyl am no-6-net hyl - pyri m di n-4-yl)
-[ 1, 3, 4] oxadi azol - 2-yl ] - 6- net hyl phenol (I nternedi ate
Exanpkh2 title conpound is obtained in analogy to
2-ethyl -4-[5-(2- |sopropylan1no 6- met hyl pyri m di n-
Charaqtedzation 4] oxadi azol - 2-yl | - 6- met hyl - phenol starting
from 2-isobutyl am no-6- nethyl -pyri m di ne-4-carboxylic
acid; LCGMs: tR=1.05 mn, [MH + =
368. 24. 2- Et hyl - 4-[5- (2-i sopropoxy- 6-net hyl - pyri m di n-4
-yl)-[1, 3, 4] oxadi azol - 2-yl ] - 6- net hyl pheno
(Internediate 3) The title conpound is obtained in
anal ogy to
2-ethyl -4-[5-(2-isopropyl am no- 6- et hyl pyri m di n-
4-yl)-[1, 3, 4] oxadi azol -2-yl ] - 6- net hyl - phenol starting
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under H2 at nosphere, then filtered and evaporated. The
residue is purified by CC (eluting with Heptane/Et OAc
W@2M9)63407 gi ve the title conpound (2.61 g) as BCHB2eW54777
crystalline solid; LCGCMs: tR = 1.17; [MtH + = 368. 10.
1H NVR (D6-DVMSO d 1.19 (m1® H), 2.28 (s, 3 H), 2.44
(s, 3H, 2.68 (q, J =7.5Hz, 2 H, 3.67 (g, J =17.0
Y Hz 4 H, 7.29 (s, 1 H, 7.68 (s, 2 H, 8.96 (s br,
NHR analysis:

" mﬁ%‘ﬁé%mf 8 B Coap PR BYexdmBRe' § WS T Gut in

dmﬁ@hpwémpmk.abobwgoyIderﬂjﬂansrdkb@ewét%me&eﬂat 400 MHz. The

sol uti on of
spect{e opminedt ﬂwvamnlrmdtg@reeﬂl(@) tqp i (¢)mishipws 4coricprdance, with the

X d' 20| enol 00 r 1. 90

ordifit B o Bl R RS for i 2 2l cRa oo e re
m.) and R-epichl orhydrlne (1.49 nm, 19.0 mol ). The
reactlon mxture is stirred at rt for 15 h, then is

Theli' HiNBIR spettrEircicatan dhegsesehosi efhorllvfaur. anaGHic protons, two
foll owed h

in R87a8k Pos o PR e A DT etk Uiy, st T ey heulphonic acid
Sul§§|tl5'ﬁdmgta‘é” BEch'Eﬁ %‘%Et \ﬁhléh)pﬁeq SQJNEF ha eoﬁqt éehydroxyl

conpound as a ow ol |
sulpgittigrit. =THR 4clhdmichH dtwﬁlla@nﬁ @;hilftsa5 c(dmpa]red To Ocadilated

che?rgl_cpa}gd ép?a%@%@t% {;sz tge E)alellzszofgqu@meznjg}stﬁ)s\’/gth?.engJt_aLstlﬁytf'o% of the

Su@htﬁ'coé?%%%mﬁgﬁs‘h% oS pdetol”. 1170 3 0 ke 1
7.23 (s, 1 H, 7.89 (d, J = 5.5 H, 2 H

{4-[5-(2-D et hyl am no- 6- net hyl - pyri m di n- 4.-yl)-[1, 2,
M&?@&'&ﬂ'ﬁazol 3-yl]-phenyl}- ethanol (Internediate 13)

Ma}gd?p%jlﬁﬁ%rgﬁ%%éﬁ t%tl pthempdodUCtAPfcaraomplyl ! CW”{::th ag Agilent

1180 L@N@ S@eé@orﬁ@fdr) with |&MEaﬂé’rQaﬂbtm0§pt%iﬁ,e&e@blE’r@m negatlve
(3 18.8 mmol ) foll owed by TBTU;Z 62 g, 8.17

elaﬂmgraymeden Ihmsee¢tmmtqhtaloedash¢wn frofigu® i $haves ermeak at

36k, ghd ) cortcoian® Yo et SRUBAP roryg thdioxo2-
anﬂt‘?@(@éd@é‘arﬁb%?li&@cldsfoﬁr‘nhlﬁﬁﬂ) Wi th Et QAc and the
solution is washed with sat. aq. NaHCO . The aq. phase

is extracted with Et OAc and the conbined org. extracts

are dried over MgSH4, filtered and concentrated to
EX@”\?@ he crude hydroxyam di ne ester internediate (3.56

t i [

Preloralo NPTt PR O IR PR e TerpodE aci
sodiohhvealt i s evaporated and the crude product is

purified by CC (eluting with EtOAc/Heptane 1:4) to

gi ve

5 . _—
o 4P RSB S e s
mos@lthan (99%3(&/a§)dlsk@vbﬁ§ |nt®rreeﬂntr@’r7edrsnlph[1wbl-ﬂdd =(100 ml). The

354.07. 1H NWR = 7.0 Hz, 6H),
solythrgv\(a,ﬁ heategl %0Q7C‘(§nd gtlrp:ed fqr éfgh@yrs Pregrgss qiﬁhe peaction

wa?) Tgbllgwéé 4&9 (%gl gm% gl @@ml-ﬂ:’@ Ag) c@rﬁg@?}a& o?)tl*le feé%t_ér? The
reattibh .mixture was then allowed to cool and poured into 2| water with stirring.

(4-{3-[4-(2-Am no-et hyl) - phenyl ] - ]oxadl azol - 5-yl
The resuitartysalyljen was then etoyed &ver ﬁlye rwﬁtn@t 4°C. The unreacted

esh GaREF Pt op i BoR Bl iy Bn e 1 ey qupatan

4] oxadi azol - 3-yl ] - phenyl }-ethanol ( 1.2 3.40 nnDI)
in DCM (20 m.) is added DI PEA (5.09 nnDI) fol | oned by
nmet hanesul fonyl chlorid (466 ng, 4.07 mmol ). The
reaction mxture is stirred for 1 h, then diluted with
Et OAc and washed with sat. aq. NaHCO3. The aq. phase
|s extracted mnth EtCﬁc and the conblned org. phases

AR A SN NA - M 1 o o N
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rac- N- (3-{4-[5-(2-Ethyl am no-6-net hyl -pyri mdin-4-yl)-
[1, 2, 4] oxadi azol - 3-yl ] -2, 6-di net hyl phenoxy} -
wWQ@2009633xY - pr opyl ) - 2- hydr oxy- acet am de i s prepRCEIB2OB/054777
anal ogy to N-((S)-3-{2-
et hyl - 4-[5-(2-ethyl am no-6-1®t hyl -pyrimdin-4-yl)-[1
, 2, 4] oxadi azol - 3-yl | - 6- met hyl - phenoxy} -
2- hydr oxy- acet am de usi ng

2-hydr OXY- pro %
was - aqjHgtednion 4 t NaChbyiM il e r@’odUthﬁﬁblUQy‘} pliydrgxy-9,10-

diO%O%y-apmcm EaFRPd%VB&f%d d| in. m F%} 8x>}téa?%%Hmn38k9| k4 then
|sogatg% rm;]fdlnwun[@ﬁ'e&d:“wd thé’%@mﬂbh @{Igf\leﬁg/jgr?ﬁve L@Lhz;ﬁustrﬁ 5 reversed
phase CJ8:S|I7¢a)celszrBangi mgtr@mb(/wateg/deDOQeluQnt slg of ppoduct was

|so%_t%<i zérgﬁ éaig%t_e aﬁ%&%4%’d—%w{jr30fz/ga%§o %&rp@aantgpdcene
cardoRyi@acid sHHiun%@ﬁ}p';ytNMR an@MS BE in éxéﬂ)nﬁze@ 28 (s, 1

H, 7.63 (s br, 1 , 7.69 (t, J =5.3 , L H, 7.76

(s, 2 H. Exanple 5 rac-N- S QDinethyl*-1S-t

thyI A-met hyl am no- pyri m di n*-yl J-1i "l oxadi azol -
EX%’T‘?’F phenoxy} 2- hydr oxy- propyl ) - 2- hydr oxy- acet am de
t hyl

I s o 1 PR o fL e P hdfgokesTet It am no-py

phenoxy} 2 hydr oxy- pr opyl ) - 2- hydroxy acetanmi de is

aredln anal ogy to N-((9)- i .
Th@t@ﬁﬁlwm ‘PS f(62 C@(TFRQW Rb- eBﬁaﬁ‘?a(?'ﬁy 99% o H“@in4'nylr9mtflil'n9 the

“pﬁg%a%ﬁgbééo%yl )yétlrﬂ @[E%ig%é%@{} }IES1|Bn§yt0kine oy human

no@n%@trfwesteoaﬁhmd EDANBhENdrbBY 18k Wasistuaridooxyl i ¢ aci d
an

2- hydr oXYy- N-{2 hydr oxy- 3-[ 4- ( N- hydr oxycar bam m oyl ) - 2,
di met hyl oxy]- propyl}-acetamde; LCGMS: tR =
Magergals H ? Blf = 443.21 .Exanple 6 rac-N- S

HuQrePl 'E‘%Irﬂl)ébe Werst obtained during orthoPaedlc surgery for total hip
- met hyl A~"pr opyl am no- pyri m di n* Al oxadi azol -

pr@t'WS]'S pheroxsgunzatio/idaciuge v opyha s?Jbiqm ox;aﬁapetlemtsdeatlents

Wltﬁ%ﬁe\ dyq({g L{s{eﬁgqeg 9”3% ){)@)ggd{)fs @%61‘0@3 qné cr%erp ia ?ﬂy bla}g’ge?gl BX (2)
dlaEHSQQé(yé fdeih b/ﬂr@?éﬂi% PVR%FZPg)%haLCa?}réH&@be difpported by

repare I n anal ogy t
rackolbyl/ -ahd[Bt@ogyhyl am no- 6- mst hyl -pyrimdin-4-yl)-[1
, 2, 4] oxadi azol - 3-yl ] - 6- et hyl - phenoxy} -
2- hydr oxy- propyl ) - 2- hydr oxy- acet am de usi ng

A %s@%ﬁg%ln'& iB5ARd BRdARoRYEes Tl PRsphired Ao 4 £gShEcimens

ob i fiaxy -flu Dmypkntceqt and Arifé-rigraradxeubiediamSpecirhgns? were
6- di net hyl phenoxy] - opy! % acetamde;, LCGMs tR =
obgired and maigiqiped 1 asgptic g@gﬁlﬁqogsﬂ'he cartilage was cut into

smaﬁCTﬂgﬁﬁ]enltsSAah& mc%%ke?f}\nﬁh,\oxa azoFloét”q ?I coIIagenase in
car@oﬁ@td?lmlcaﬂ:fmmﬂuﬁér hmd B8 Xiyours Caty 37 °C2- d:mde @9}03661@6 arord the

carrtl rgeNmElix, @md(qcmt%%w%@watﬁfh@%aﬁéﬁﬂw RBW farifiyienminutes.
Th Ry BT 0GRk o SUgPeIE, | 1 Hoiip o) eSEt o fPYIEM

su@pléﬁle‘htétpwmd’l 0% SOB) a@Ye tgebt-for the experlment Cell V|ab|I|ty was
3-{2-ethyl-4-[5-(2-ethyl am no-6-nethyl -pyrimdin

evallugfe)dtmTwmpd@daeueazwlsmyl ] - 6- net hyl phenoxy} -
2- hydr oxy- propyl ) - 2- hydr oxy- acet am de usi ng
2- i sopropyl am no- 6- et hyl pyri m di ne- 4-carboxylic acid
and
2- hydr oxy- N-{ 2- hydr oxy- 3-[ 4- (N- hydr oxycar bam m oyl ) -
2, 6-di net hyl - phenoxy] - propyl }-acetam de; LC-Ms: tR =
0.92 min, [MH + = 471 .25. Exanple 8
rac- N-t S*-1 S™- 1 sobut yl am no-
- met hyI pyr| m d| n" yI J I | ""I oxadl azol S yl 1 ” ed| met hyl

e
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2- hydr oxy- propyl)-2-hydroxy-acetam de is prepared in
anal ogy to N-((S)-3-{2-
W@eWw9l063427 5- ( 2- et hyl am no- 6- et hyl - pyri m di n- 4PgT/IB2A8/054777
, 2, 4] oxadi azol - 3-yl ] - 6- et hyl - phenoxy} -
2- hydr oxy- propyl ) - 2- hydr oxyteacet am de usi ng
2-1sopropoxy- 6-net hyl - pyri m di ne-4- carboxylic acid

d
In aitrg ctisnyation Dihgkpnsigcsep awth. beeletal eadpioxni(bps) -for the
oregiugtB ol il P RRE bl 8 idipgia, 05 WM TR T

Alldj@&ts%f'iS? Be %\I@/ﬁﬁlﬁﬁ cylture medium were seeded in 15 m! Falcon
- met hyl - pyrlmdln -yl J-11i"~”l oxadi azol -S-yl I ~. e-di neth

tublesrantomgintaimed pancer ]agjtatlm ohegyratbr shpker (1 00 RPM).
2- Et hyl am no- 6- net hyl - pyri m di ne- 4- car boxylic acid and
4- (2, 2-di met hyl -[ 1, 3] di oxol an- 4-

CRELIRICYSY el SUALY (o7, 8 DO, 1Y e BREiicE! SOMESZ (19 yo/m)
with 200mgimerhein {G-lhére(aglr@- cbrrtmnltryaltloha (1 5 10, 20 and 30 pg/ml) of

3] di oxol an- 4-yl met hox
thegf ‘%?étoﬁmp%’ﬁ‘ gngemaorng &‘) E%Bleaibl':@ ey sEDReeRyitn phein the
I
R T I e
praiterhenielated etontieh apatophobic hefmeeofadtblmgTEN bltablenm was not
pro Fanol The m xture is stirred at rt_for
prasgst fqrdae WPILHIOARPH e FRSh paPPaUAE dU@o‘i‘i’c’Eﬁw@‘P%ﬁ é@'UQH'éV
purified by prep. HPLC (X-Bridge) to give
rac-3-{4-[5-(2-ethylam no-6- nethyl-pyrimdin-4-yl)-[1
IL-18.gtbasesiraby! chbridrdcyde§ whgrabsayedd e frax thiteopidturd in the
2-diol as a white crystalline solid; LCMs: tR = 0.80
varmus*samplqwltures hp@nJs: ISAKINVR (D6-DMVBO) : d 1.17 (t, J

F.gyr%z s@\%ﬁﬁWesyEsogt%n%W|r§°rnfln Zd,gwsek @n%Uag’g?g xaple 1
on ?ILE& B'Z;A)rrogﬂgd%lgn 3|r18q_FES %Qn'ﬁﬁétea h%ﬁmél %‘f‘ld( 0A Jchor@r@ceyh@s as

ev§lsatad, by EH)ISAT7. H@ur@s4 s:hdvt)s tH@dbsel—dBpehdémt mhsmtlom iodriL-1 B
of 2-chl oro-6-net yrim di ne- 4- carboxyllc aC|d (293
pragyictien 76f masmeal | WQ‘%&O@@@S nPY) therdest cormpowpd QCQMDOU”C‘ of

B9 S0 EOReH e 2 BT bl RSNt e
pred@éat nNevéntich aodembhybughmcahﬂyom@iemeél IL-1B inhibition activity
yl met hoxg) N- hydr oxy- 3, 5- di net hyl - benzam di ne (500 ny,

cormpacechwish rhemheFigiisa fishows tbemrmptmd agcardingtofhe invention

efore i.t ed with e etate
to HoviE pibnlifedto il oL BB TR ISt dptupton
be@ﬂg”pﬂygﬁagbqhgﬁnﬁo gi ve the hydroxyam di ne ester
I ntermnmedi ate his material is dissolved in dioxane (3
m.) and the resulting solution is stirred at 85C for
16 h. The solvent is evaporated and the crude product
is purified by prep. HPLC (X-Bridge) to give
2-chloro-4-{3-[4-(2,2-dinmethyl-[1
, 3] di oxol an- 4-yl et hoxy) -
3, 5-di net hyl - phenyl ] -[ 1, 2, 4] oxadi azol -5-yl }-6-nethyl -p
yrimdine (93 ng) as a yellow solid. b) To a sol ution
of the above 2-chl oro-6-nethyl-pyrimdine internediate
(22 nmg, 0.052 mml) in dioxane ( 1 nL), ethylani ne 70%
in water (0.21 nL, 2.61 nmol) and 2M aq. NaCH (0. 15
m.) are added. The m xture is stirred at 700C for 18
h, then concentrated and purified by prep. HPLC
(X-Bridge) to give (4-{3-[4-(2,2-dinethyl-[1
, 3] di oxol an- 4-yl net hoxy) - 3, 5-
di met hyl - phenyl ] -[1, 2, 4] - oxadi azol - 5-yl } - 6- net hyl - pyri
m din-2-yl)-ethyl-amne (16 ng) as a pale yell ow
solid; LCGMs: tR=1.12 min; [MH + = 440.21 .c) The
above ispropylidenglycerol derivative is hydrolysed as
descrlbed |n NEthod A b) to glve

o ~ ~ o, ] L L L A 1 N r oa
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Exanpl e 25

rac- 3-{2, 6- Di net hyl - 4-[5-(6-net hyl - 2- propoxy-pyri mdin
WO 2009/0934p7, 2, 4] oxadi azol - 3-yl ] - phenoxy} - pr opaP&E/B2008/054777

, 2-di ol

rac- 3-{2, 6- Di et hyl - 4-[ 5- (6+Met hyl - 2- pr opoxy- pyri m di n

-4-yl)-[1, 2, 4] oxadi azol - 3-yl ] - phenoxy}- propane-1

,2-diol is prepared in analogy to

rac-3-{4-[5-(2-ethyl am no-6-nethyl pyrimdin- 4-yl)-[1

,2,4]oxadiazol-3-y|]-2,6-dbﬂ§hnyl-phenoxy}-propane-l

, 2-di ol using 6-

nmet hyl - 2- propoxy- pyri m di ne- 4-carboxylic acid; LC Ms:

tR=10.87 min*; [MH + = 415.08. Exanple 26

rac-S-"-1S-"-1 sopropoxy-

g- nmet hyl - pyrj m di n*-yl H ~""oxadi azol - S-yl | *.
1'q-gﬁﬁ%%ﬂ?ﬁ%ﬁ%ﬁhﬂ?}Q”%W@ﬁgne-1 , 2-di ol
rac- 3-{4-[5-(2-1sopropoxy-6-nethyl-pyrimdin-4-yl)-[1,
2, 4] oxadi azol - 3-yl ] -2, 6-di net hyl phenoxy}- propane-1
,2-diolRis prepared i fzanal ogy to
rac-3-{4-[5-(2-ethylanino-6-nmethylpyrimdin- 4-yl)-[1
, 2, 4] oxadi azol n3-yl ] - 4 6-di met hyl - phenoxy} - propane- 1
, 2-di ol Jusing B- isopriopoxy-
EdineA-tarboxyIic acid; LCGMs: tR = 0.86
4 . Exanpl es 27 to 43 The

L pr opyl ~- hydr oxy- acet am de

. i dbnexd~&arboxylic acid in
proced giver i n Exanpl e

3 8ne sul phonat e iderivatives The present

inventign rel aPes to certain “j oxoant hracene

sul phonat e derivatives, to a precess for the

preparation thereof, and to the dse of the conmpound as

a nmedi canment, particularly in the therapy of

conditions that are influenced by pro-inflanmtory

cytokines of the IL-1 famly, particularly

infla 0 and aut.o-i mmunpe, di seases, for, instance
Wil R e oS820 RSRRGNOERIK HiPhadr tag R groUP B & Ces acy
i 0X0- 2-ant hracene carboxylic acid, and its
di acetyl ated derivative diacerein, are known for a
R4 rmmabiés acef eptraintepenteoty Happhigraup afdornRaat-BEuRar Wherein Rs
rhein_and diacerein are kqomn for use in the treatnent

is I or & Gy AKYIOTQHR L S5 24 PRV QPR Icul ar osteoarthriti s
. . : e f - i b -
Wit e PR A SR D B I RE A B 81 PR 380455
or 8 phaamdcélBida| 1§ acBepable aaltltheseof.asi s and associ at ed
conditions, as described in EP 1 248 608 B 1 . Rhein
and di acerein have al so been described for the
treat et i1 : i BS
2 el 4 g 6 ) Werch PR 2R Fcpendently H or
a Gli,stiad egoupar a CLlacl gralimbatare Rephy Bis aad RiHe -SO;H.
cytokines IL-1 (a, b) and TNF- a are considered to
play an essential role in the nmediation of the
i nf - - ' - r [ @ L- 1
3. and HREPSY BErER8 BREGET ok R8T R LR o e
nmedi ati on of biol ogical responses to endotoxins and
ot her infectious stinmuli. An extensive review of
pro-inflammatory and anti-inflammtory cytokines is
given by CA Dnarello, MD et L.L.MIldawer,PhD in the
primer for clinicians "Proinflanmatory and An
i nflanmmat ory Cytokines in Rheumatoid Arthritis", 2000,
Angen Inc. The cytokines IL-1 and TNF- a have been
inplicated in the nmechani smof a nunber of
i nfl ammat ory and aut o-i mmune conditions such as
osteoarthritis, rheumatoid arthritis, psoriatic
arthritis, psoriasis, Paget's disease, osteoporosis,

T o
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i nfluenced by cytokines of the IL-1 famly,

particularly for the treatnment of inflanmmtory or
W@i0o63UNe di seases, to the use of a conmpounelCDiB2008/054777

formula (1) for the preparation of a nedicanment for

the treatnment of conditionsi& hat are nedi ated or

i nfl uenced by cytokines of the IL-1 famly,

partlcularl i nfl ammat oryor aut o-i mmune di seases, and

to met hod?®or thR treat @ht of a condition nedi ated

or |bfluenc d by c’toklne~ of the I'L-1 family, which

tTyes ) np‘*.o of formula (I). O her
obj ts and adwﬁ?tage of the|present invention will
be appa ent er‘ hd the foll ow ng detail ed

~eoRpan dr awi ngs.

) ' shomﬂf%kﬁ%H-NNR spectra of
a conmpound accordifig to the presgnt invention; Figure
2 shows the MS anapysis of the sape conmpound accordlng
to the present invention; Figure 3 is a graphica
representati on show ng the effects of a conpound
accQrding to the prese invention,on_ the | i Qi tion
- of L EaMhol o RBAEIFRE dh PYnoh RLrtteinEn ohdPocy i Use s

me@ﬂbﬁ%&pre 4 is a graphical representation show ng the
dose- dependent inhibition of IL-1 b cytokine
production in human chondrocytes by a conpound

according to, the present invention. The nt
5. 1 nvBrarIPYsRoRRelng 1o Gmoeti CbFIATHS ' Br prahe treatment of a

corﬁod -KZN “faﬁ tQF rr‘réér:%%tgag%r%ﬂ@ér?ce%@acy'g)l‘d‘gﬁgﬁgﬂﬁ%y% %ytb'kﬁ’nbs%f the IL
1ﬂmadh.independently H or a group of fornula - SO3R6,
wherein R6 is Hor a Cl-4 alkyl group or a C2-4 acyl
group; with the proviso that at |east one of R4 and RS
is i O cepraing t n
6.5, A FORURAR BRESI 502AF0nAcEP AR 10 873 for use as
medisampartdentieytreathwstit ef ah rioftarhin atorGlor Aud-kyimugieacanditiona
C2-4 acyl group; R3is H and R4 and R5 nay be H or
-SCBH with the proviso that at |east one of R4 and RS

L ATt Ao LB SR B ) 30 88 Wmentor
corditibn HseleetbdR5frdm  +HEGMNatdi¢ C artiritlg, tdst@cﬁm'tr&ﬁtSOdbﬁmborosis

of the invention Rl, R2, R3 are H_ and R4 and R5 are
psorﬂ@t@péﬁaém | Pseriais, - atMIOSRleresis hBagebyi dseaset chionic heart

aissBE3 . B Brip TR, e as, Moriding EHELDE dohig and, Grenn's

disBBSY, é@@’orﬁeﬁ%@%@g@ﬁeﬁ@%ré@ﬁlﬁﬁa@oélé| heurological dysfunctions
(6-sulfo-4,5 di hydr oxy- di oxo- 2-ant hr acene

sugaraso eheimesisdpiserse aodeaﬁmsqﬁs tm%e@eesmyteloma myeloid
e BB a PR et Al e bl e oty PERTORAR cnfohysema,

asthfiaassi um or ammoni um salts are contenpl at ed.
Conpounds of fornula (1) nay be prepared by a process
according to the present invention, which conprises

8. andhresTpainig SERRng b, SR at iw%ﬁﬁm'fanmmnh@"% 3 $gjedted from
I
°St@%§ﬁ¥"§ﬁsnfr§?“ﬁﬁ‘%'e el S e U

desired G -4 al kyl group or a C2-4 acyl group can be
sel ectively substituted using conventional techniques.
For instance, reaction with a C2-4 acyl halide, or
correspondi ng acyl anhydride, to introduce the desired
C2-4 acyl oxy group, reaction with a C -4 alcohol to
formthe correspondi ng ester, orfor instance reaction
W th di azonmet hane (CH2N2) to introduce C al kyl group
or with a C2-4 alkyl halide to introduce the
correspondi ng C2-4 al kyl group. Depending on the
deS|red substltutlon knomn protectlng groups may be



10

15

20

25

30

soft gelatin capsules, |ozenges, aqueous or oily
suspensi ons, dispersible powders or granules for

WO 2@9M061421T ut i on, syrups or enul sions. Fornmul at PONEB2DER054777
parenteral adm nistration may be in any suitable
pharmaceutical form such a®in the formof a sterile
i nj ectabl e aqueous buffered solution or suspension, as
a sterile injectable solution or suspension in an

9. ot hérphﬁfﬁlatc@Mtl@mmﬂ%fﬂ% FOMREIs Gt APEIPGUND ARCOFFING to any

ond B KBl 0 4 SERESLI B B5F8b1s SHEBRHALBAN acive
ingré¥igAt.i on may be al so be provided in formulations for

topi cal admi nistration, for instance in the formof a
cream gel, ointnent or enuIS|on In an aqueous or oily

carrier. Conmpounds of for .accor di, n t e .
1052 5L B SBERENATS cBluch S, 2etobigCH ChaRl8, Werein the
cor!andl*ﬂbh'lé Vor'dbréﬁt"e%l ddraiRidtiioR. or di acerein due to the
presence of the sul phonate group. For instance,

compounds of fornula (1) according to thepresent

t wh d R5
1] S S ALHEPSU A b GPMPBBHAN. RpE s A & SSEEin the
coﬁ?BEhBHh@fr%wgﬂﬁﬂnﬁﬁ%Hﬁkﬁfty i n aqueous sol ution. For

anpl e, the conpoun formula (111) has a
solubrlrty in water of 1.2 ng/m while rhein and

di acerein are actlcall ~insoluble in water. ood
12_so| biANEfYapeY tP@%‘pétﬁ 'PRe a&SﬁiﬁjdntﬁrdEo o‘?a‘m‘reg’pr gin the
cor‘n@&@r"t‘ibh‘?é‘f& Jbgwﬁr LESiGiS 1ds to be advantageously

adm nir stere y paren era routes, e.g. by injection

or infusion, particularly as intraarticular,
|ntranuscular i ntravenous or subcut aneous injection

13or Metheq &r. thenseaimantei e credition Jnpeigted ehdn cgd by pro-
|nflgnﬁﬁ§t{9ﬁsj Qfo?(ﬂ{e%' ﬁgtﬁe ILm?tfgﬂﬁlf/l Wﬁ?&’?pcbﬁgt ng angﬁlnfé?érﬂ% to a

rmaceutr ca excrpi

sulsjedi & ItN@%pedmaI@Leﬁahk/@ m&rdﬂeoe@hpsbm meceting & hily one
accept abl e excipients are contenpl ated, for exanple

of gringette 3, Br ﬁd&]@mﬁgﬂﬂ%b’mmahmﬁﬁ&éfh@@Of suspendi ng
agents, enuIS|f|ers buffers anticaki ng agents,
aqueous or oily carriers di sintegrating agents,

14Pf epRitNod Jor GRN trdatrhbAY BH AN thilReRAL DIy DreQltelteune disease

ents, colouring agents, in accordance with the
wh | eomptises adminstesng 19 8 tsubigchm treuapelically aftegtve amount

regi Nnes ependent, .apon s ot er things
of ettt ercd e, i RV ik bf B! 164t e necSltically
ac&shletsalthekdts. condition and with respect to the

patient to be treated. Typical daily dosage anounts

may vary in the order of from about 0.05 ng to about

15 ganMEST ackerdng i) bl%ﬂésiﬁd%t“s?eﬂ?t atrs%%?‘éfetor«gs:r%cted from
°g%§§ﬁg”§§?h gﬁ“#%? gﬁ®ﬁv sage%iﬂgﬁg dﬁgﬂﬁ ac??ie

ingredient in a unit dosage fromw || depend on the
above faFtors and al so o t he chosen route

16adnpﬁ?s9 &t FOMPOLRE Arqqn '@‘Snté?r Anyyope 9 ctarresrtg}poﬁ for the
ey 500 B BhnB6L oy ot DS ATl PSR reciane
or inflLiengéd oy Peo-ihfiarinatyy eytokihessof tEHAWLféSq@xarrpl e 1
Preparation of 6-sulfo-4,5-di hydroxy-9,1
0- di oxo- 2- ant hr acene carboxylic acid Rhein (1g)

17 R B e profit oy bR Bl B ielthAGHAF: o

concentrated sul phuric acid ( 100 m). The solutlon
was heated at 100 C and stirred for 24 hours. Progress
of the reaction was followed in real time using HPLC
to conpletion of the reaction. The reaction mxture
was then allowed to cool and poured into 2 | water
mnth strrrrng The resultant solutlon was then stored

o ey N R
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radi ol ogy and pathol ogy . A suspension of isolated
chondrocytes was prepared fromcartil age speci nens
W@bioaesael? from four QA patient and ni ne nor mal PCT/IB2008/054777

subj ects. Speci nens were obtai ned and nai ntai ned under
aseptic conditions. The car20 | age was cut into small
fragments and incubated with 1 ng/m clostridia
col | agenase i n carbonat e/ bi carbonate buffer for 48
hours at 37C. Once separated fromthe cartil age
matrix,chondrocytes were centrifuged at 1500 RPM f or
five mputes. The sep Fat ed chondrocytes, suspended in
cul turei medi um (DVEM duppl enented with 10% SCF) were

' : : Cell viability was eval uated

endotoxin (LPS) for the
carried out as foll ows:
in thLue medi um wer e

| ’ red fdr’i% hours in the
presence of MPH (10 ng/m) mnkh 20 ng/mM rhein, or
i ncreasing congentrations ( 1, 5 10, 20 and 30
ng/mM) & the test conpound (anpound of Exanple 1)
For the sanples with rhein the $al ution was subjected
to five mnutes sonication in order to mni
WheseoRri Ry Ro@be 16afs inderandently H ge at@@r@bﬂnﬂfpépr%t%?@t acyl
rhein. This problemwas not present for the
s&’utions of the test conpound due to its good
R, $0IdUR} brd gach independentiyét 008 drgup lod foinag 3 t-8©:Rgswherein Re
assayed in the culture nediumin the various sanple
is | @reueesalkyl gieuplar pCki @Cy|Fgr@U|FP,e 3 shows the results

[ t
wilithE RS it AR oA e R RR R Erln b iR rs R
or éfml@ﬁhﬁcdmtﬁfalIy@%c@p@b‘t@*s@lﬂtﬁétea—l SA. Figure 4 shows
t he dose-dependent inhibition of IL-1 b production of
comprigap teaasingribe poewpaundiafdoregte (Hdbnpound (conpound of
Exanple 1) . The results illustrated in figure 3 show
t he conpound of the present invention to exhibit
skgnificantly krpncreased IL-1 b inhibition activity
c@npared with rhein. Figure 4 shows the conpound
agcording to the invention to provide significant
i bition of [L-1 b production, w th maxi mum
ieen 10 and 20 ng/mM . Cainms 1. A
he~fqrmula (1): Werein Rl, R2,R3 are
=dent|y Hor a G-4 alkyl group or a C2-4

. _ ] %;LAM’]GI‘GII’]RGISHOI‘ a -4

al kyl gripup or a C2 477acyl group; wth the proviso
that at ifeast one of R4 and R5 is a group of fornula
-SO 3R6,%or a pharnmadeyutically acceptable salt
thereof. 2 . A conpoundiaccording to claim1, wherein
R1, R2 are independently H or a Cl-4 alkyl group or a

whéeid RaciR,, Qs angpl, Wihaodc@dtrated ddiplauret &&5di s - SOBH. 3 .
A conpound according to claim1l or 2 having the
formula (I11):4 . A conpound according to any one of
claims 1 to 3 for use as nedicanent. 5 . A conpound
according to any one of clainms 1 to 3 for the
treatnment of a condition that is nediated or
i nfl uenced by pro-inflammatory cytokines of the IL- 1
famly. 6 . A compound according to any one of clains
1 to 3 for use as nedicament for the treatnent of an
inflammatory or auto-imune condition. 7 . A conpound
according to any one of clains 1 to 3 for the
treatnment of a condition selected fromrheunmatoid
arthritis, osteoarthritis, osteoporosis, psoriatic
arthrltls psorlarls artheroscler03|s Paget s



