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PYRI DI NE DERI VATI VES AS S1P1/ EDG1 RECEPTOR MODULATORS
Field of the invention The present invention relates
WQ 200%02490¢ EDGL r ecept or agoni sts of Fornul a (|PCHmMR008/053282
their use as active ingredients in the preparation of
phar maceuti cal conpositions. The invention also
concerns rel ated aspects including processes for the
preparation of the conpounds, pharmaceutica
conposi t i ons4- RN REVIED NYEQULSAMUDE DERIVATPOEnul a (1),
and their use as conpounds inproving vascul ar function
and as i mmunonodul ating agents, either alone or in
combi nation with other active conpounds or therapies.
Th%a:ésgﬁtomdmm‘n EQR RV SNA-BOmbbshAYNRI 2L(‘5nl}f8§1051i9$f§1'frﬁmn|-§-yloxy)
desi gned to defend the body agai nst forergn mc
ethoxrdmrmdma‘h&l}smbfsnaéﬂ: esd tthatsabaubecohfae proases cf@r preparing that
di sease, ng @a-o tor mechani sms ensure that the
POt

O a“?é 8?% agai nst the intruding
subst ance or organi smand not against the host. In

{5-$ bR nRpRSy LR S 6 -bionto- @ rifiiah 23l edyy-cthogy Hpyragidirat ad} -
and aut ol mune responses can devel op. A consequence of
“ﬂgﬁéd%h@ﬁhtﬁﬁﬁweﬂl|nflannatory response i s severe
organ, cell, tissue or joint damage. Wth current
treat nent, the whol e @qhune systemis usually
suppressed and the pd §\ﬁHab
infections is also Severely rom sed. Typical drugs
in this class include gzZat ne, chl orambucil,
cycl ophospham de, cycl #spori n, or nethotrexate.
Corticosteroids which r Ceni nflamrati on and suppress
t he i mmune response, may cause side effects when used
inlong termtreatnent. Nonsteroidal anti-infammtory
drugs (NSAIDs) can reduce paimang inflanmation,
however, they exhibit considerabfe gide effects.
Alternative treatnents include\ggggis that activate or
bl ock cytokine signaling. Orally &cti¥e conpounds with
i mmunonodul ating properties, wthout conprom sing
i mmune responses and with reguced side effects woul d
significantly inprove current treatnents of
uncontrol led inflammatory di sease.In the field of
The pglapounda@%ﬁllrmntaal isom etiedist refeptemiahibétopend esefulses predothelin
) ressed revent n rejection. an :
rec B aRETY r Dol SR dcolr R i B0 SR Rg o6 &y ggtural Family
tha€WeNpiehRAs I ReNerdaRy UaKIoREH InMWONESeRB5essi ve drugs.
Rej ection occurs nost frequently in the first few
weeks, after transplantatlon but rejection episodes
The Apriicany lpﬁépw stpmsHehy foungde ﬂlag,élg:r gompeyyd of formula I possesses
1rn]]511é &Itl% bvﬁ@n ccgﬁnégrgé{ﬁ)t §t191@1§1r£§1 4Bt c%ﬁ%d&ﬁﬁ&\s Rht \L&lé specifically
dic ons are co y used to glve
dlscibsﬁdemt MaD RYEI3EST. Inepadtulen tidicbapound of fornmlsil,dehile showing
cts. Current standard s used to treat 't

ffe [
endr%&} PRI RN RN ACHN e rbgfgﬁ% "ﬁ"ﬁtaéP‘I‘Cé‘rlén%ﬁrthﬁn life and a much
sho%e? Aatfict I rc@&%hﬂlwna{o &?He@ﬁ\@d@n% Qlk&ﬁ?eda&éridéﬁ%so 'Th‘i)sf makes the
type or B-type white bl ood cel Exanpl es of such
COTUIDQJ@@ odfernoya] paporlamy suabld fou mg,acbag pharmiagaitical compositions.
everol i mus, or FK506, which interfere Wi th cytokine
thlo leflu

Be%]ﬁsee: ﬁ? %% Oli)lgfyt Bh];bn[gt{l? S 0&@&“ gﬁ? g, tge cornpounrH ote formula I can be

usel ol @XM RRE b URbABs which &1Bidgidc@iteddfvith @nkiaenb® in vasoconstriction,
differentiation. The beneficial effects of broad

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
provrdes novel conpounds of Fornula (I) that are

Bro react to



10

15

20

25

Where the plural formis used for conpounds, salts,
phar maceuti cal conpositions, diseases and the |ike,

W@ i08/024906 nt ended to nean al so a singl e conpouPdI/IBRA08/053282
or the like. Salts are preferably the pharnmaceutically
acceptabl e salts of the conmpounds of Formula (1). The
term "pharmaceutically acceptable salts" refers to

n-toxi c, .ihorgani c or organi ci d, and/ or hase .
pro 49T rP s AT i o 0 ol de gl sar  sich discases are
hyR@leBGbh, PUlhORarP A p&itAkidEScCorohdty distascEN@kdihc (nsdfB®hncy, renal and
33, 201 °-21 7 . i) The invention relates to novel

mypearilid] ehapigprnaldilofe, Forbual sclimia, gymemianmigraing, subarachnoidal

riding2 Formul a, (| r.ein rjdi [ epresent.,s

nergfghiter Rt Soirbint. HARK U aT 8T Bd TRA SRR By can aiso be

uscyinl ghe NEzalméntnNg prevdaBien bt fthdkosdRrosiePFeeRBENS after balloon or stent
-5-al kyl, G -4-al koxy, C3-6-cycloal kyl,

angq%aséy(,y p@}aﬁypa}tm@r g1 pnd  dqupdenad pq;l@@re rf@gcerj melanoma, prostate
_4- ., s h i -3-al : :

carilt, Bty JoBol SR B S YRR, oalthe 58" $HMhurofi, chronic

broathidshedhie, phengry dibnesis, f @am acgtive odpdidraiar ishgek, Rackle cell
represents hydrogen, or C -4-alkyl, or in case Rl

angiy gepfuonsphrites, zenal colig, g&yl-cemac@w%ww,sueémé% fhgrapy and

At i QR d[BPHE licTBSRO XY mp R3iDEPSEREANS drcartid Y, ft
prog 91 41-Sal kc?xy, %3%-%61 cycl 62?412% , 1or NR3aR3b; R??g ' éery oratiet
orgae aspdantaiod cordpladakighs ofR3blospprresentinsnthpan ogyeperlippdemia as well
i -3-.al kyl: R4 represents Ci-4-al , -0r hydrogen; R5

os iy s prerchel HRYR T heread i wiieisn . and ke
represents Ci-2-alkyl; R5a represents G -4-alkyl; R5b

Thé e &F foydilegemnd iBrpiarmaceatiéilly; acoéptific kAR @aRESbe used as
G -2-alkyl, or nethoxy; and R6 represents Ci

medBamprty] ¢-goin N6 Ameh of pharmegspeend mogpgpitions 4prk gnteraR@p parental

ts hydrogen, or G -3-alkyl; R7 represents

ad%%?%%gﬁgyl ; R8 represents Ci-2-al kyl, or nethoxy; R9
represents Ci-5-alkyl; RLO represents G -2-alkyl; A

The epme'phanhmcadtenby ncdchabhsdatis'| ks inadbc@ke, itvegdndnol organic acid

hat is |.inked t he Pyridinel ring, Pyridine2 . "
anﬂP%fa%aégé i RCEHECE TN BRE Saohlt RSB Gidrues ot/
Ph%.?@%?esﬂbi-@ilﬂe ring is bound to A, Rll represents

G -4-alkyl, G -3-al koxy, hydroxymethyl, or NRllaRllb:;

Rlla represents Ci-3-al kyl; Rllb represents hydrogen,
Themventign thetefare IREY relages ée thetoontppundgeiermola 1Qrazaly(ikyarticular a

R13 represents G -4-al kyl, or NR13aR13b; Rl3a
ph?@ﬁ?eé‘lilg?ﬁﬁ%acﬁeptéﬁglsw?ﬁt,ﬁ‘erﬁ%b represents hydrogen, or d
-2-al kyl; R14 represents Ci-2-alkyl; R15 represents
Th&invedtid Kyd rclaes tRhD aBkpbindofiforhlar le@t £piingceutically acceptable
G -2-al kyl; Rl5a represents d -3-al kyl; R15b
salt thgiicabant wedigPeen, or G -3-alkyl; or RL5 represents
C -2-alkyl; and R16 represents G -4-al kyl, or
ThNRAGARLAD furtHRL 6R1H&P t& SEHAbRahridil abdbositiRh8Peontaining, as active
represents hydrogen, or G -2-al kyl; 7 represents C
princdpla) thy lcpmRd8nd epfoeselt IsorG phazmadduyicallyoaccaptblowylt tHiRrdd, and at

represents .G -4-al kyl.. and R20 represents Ci

least gng MiggneRiicHbURET B3BBtE on of
3-(2-ethyl-4-pyridyl)-5-(2-ethyl-4-pyridyl)-1

Besidesd tHeXddipdaad 6f {ddaul, 164h8, i80Harmhdehti NGt ResptedTh odisnBat be used
of the invention relates to pyridine conpounds )

for fhe pramaragion ofenpedicampnt, pyd aghariebls fiep thepeagent ef hypertension,

g . -4- | .
pulEEROEHer i) ot by A0OLE S BRIl disss,
cartliac easuafiibiendi, refdl and efyotarflial \ikvbemid) rehal RRilore, Bérebral ischemia,

represents hydrogen, R12 represents C -2- alkyl. iv)
Anot her enbodi ment of the invention relates to
pyri di ne conpounds according to any one of enbodi nents
i) toiii), wherein Pyridinel represents wherein the
asterisks mark the bond with which the Pyridine 1 ring
is bound to A; Rl represents G -5-alkyl, G

P~ N - AIFrNA _ ~Aa | r~a



10

15

20

25

30

vi) Anot her enbodi ment of the invention relates to
pyri di ne conpounds according to any one of enbodi nents
WO 2000024909 , wherein Pyridinel represents wher ePCI/1B2008/053282
asterisks mark the bond withs;which the Pyridine 1 ring

is bound to A, Rl represents C2-5-al kyl, C2-3-al koxy,

cl opentyl, or NRla Rla, represents 3-al kyl ;
dorpgifay é‘BB@é‘@ntSBbaé‘?m?O‘grl Eb?moerlaa?y M@eﬁi s péélqreﬁ?,e%émlsulcers or
porfdl 'h%p@ljtéfﬁ on aR3vdI BRI 85 BRtRealrhertt o@b{%)(fkmtld%ofr AREESERSSs, restenosis
G -2-alkyl; R5 represents nmethyl; R6 represents
afte@2balogh kgrl $terR7arrg(p1rlm§enm§lammamoa,l ktymac]araajd RB8iodenal ulcer, cancer,

ts Jret h t her enbodi t :
melsifia PonHE PR Fubye BYCedRpoRiLe bObRsliRYy berine loss
am@it¥si9N ehrehice pRAehife Nhsthih), hOMGnhsy W‘Bﬁfs@s‘ Noriiir hé@aﬂ&é— septicemia,
represents wherein the asterisk marks the bond with
shogk élﬁklteh@llpgfmqnuanelomlemlﬂgenhetleomn@ll EQJicA glapicpmp, AprscRye tissue
dlsga!yg& ddlE'@ e é)o oélggn&{l" %nﬁfﬁﬁgatfogl aq[tfe\% n%ﬁ%rp gLl | ?ﬂdla%) syrgery or after

ds acc
org‘dh krhnspl&iﬁitﬁinﬁcdﬂlplicﬁﬁb@@ﬁyslo%ﬁr tadaiyiént, fadn Sr By pedlipidemia.
cycl opentyl, or NRlaRlb , wherein Rla represents

G -3-al kyl and Rlb represents hydroge or G
Moreealélept?rlr/yt géﬁt regla g adi sy pﬂgmagmggﬁyb acceptable salts

mbgrtﬁb@ f ﬁ)%ﬂaﬁﬁl%ﬁto? aQnec'ﬁcﬁhgﬁfl arﬁf]gre %419211519 %Iet%g rifeﬁtrnent of a

rogen R2 represents G - 2-al kyl. 1x) An
disessbogtlavent frof e growpe ndmsmmnged)féthg}sertansmy,r lpdlnmmary hypertensmn

GRS 2055 2 B B oS5 8 TSR Stk Al e
dyJr@Rnies and andrha pecddrky! - X) Anot her enbodi nent of the

invention relates to pyridine conmpounds according to

any one of enbodinments i) to vii), wherein Rl
Aceqspingde it parfgrdarhy preforigderasipnt g1the insispEe rihe cempaung) ¢yformula 1

anc%(ﬂsd%t%ﬁ?}ﬁgﬁ%ﬁcﬁﬁ;&kn% Fl%lg A8 r;ﬁ Oyaﬁggseﬁ%o# ﬁ]tg g&)ledﬂaf/ﬂz)ﬁ tof a medicament,

and &k atiedld for phe trehitrnent o hppardsion Cemdldy ageiia hgpyttadsi@npf
enbodi nents i) to x), wherein A represents vvherei n the

asteri sk rksthebndthat is.lin
C?%Fﬁ}n& Weﬁnrg,%lilqlid)af%q 3 YAﬁ{iﬁfﬁéqd @%&lqﬁg ¢ ugfenpﬁlé the compound of

forhﬂ}/aepﬁﬁcpﬁs %ﬁéﬂa@@uﬁc‘ﬁll?%&ééﬂ%@‘e CORRAMNGS LBGL R Qh@ﬁrebgratlon of a
any one of "enbodinents 1) to 11i) and v) to xi)
medicementy a@gi rar@hsneazow dor dsaentzgmeretr ef muhhmlaas theptmlonaqekpemally
|ch the Pyridine2 ring is bound to A
PulﬁEPilaerea&%meWPS EPSIO: a1 kyl, hydroxymethyl, or
NR1laRl11b ; Rlla represents G -3-al kyl; Rllb
Thé €Pin Fﬁlﬁ{d 6f PyrEiuROEBan 86 nthufacalrky ks eiis,lame@@ﬁ aBeNYIB053557 or as
-2-a . R13 represents C -4-al kyl, or NR13aR13b;
desrriBed kefop inethie speciidcation Anaighly iRt xeBpldsent s hydr ogen,
or G-2-alkyl; R14 represents G -2-al kyl; R15
t
Thé ?M&?étﬂrhe%frtg% %a?‘gﬂ%&ﬂlcgl c%lﬂﬂa Fﬂw@ Rqeé&?etec%rcig)g gﬁ?egln%mmch will
be Eimidiaatokary, papsonNR1lGalR1Gbe art Rﬂﬁ&afor emmlsle rﬁam@toﬁ Ehek&d’zence and

Prighct idr DB maRt BRTERG T error. r Epsteytsal Manufacturing”

[puBYSicdi e LEDITRAUNESI1BHSE A AV NRins 9 @er@% tfe abesid B Sound of

i) toiii) and v) to xi), wherein ne2 represents
formudsr Bion its rdamstceniiekly svaeablpealto rmbtlmnetlly whéahbingteon with other

the%egtmgyez I g)?em%@ﬁgougﬁd 1}1t§r A&%&c&ﬁ %gr%?r?l%ia%gn form together with

suifaBRY B&EMxsC, nﬂrhﬂeraﬁﬁﬁ&lfy%hﬁﬁﬁﬂl‘é%oh&’ df DgED caffer materials and, if
met hyI R12 r epresents nethyl; R13 represents C

desirgd giskgll phagpaquRi A RAIKANIR1 32 repr esents O - 3-al kyl
R13b represents hydrogen; Rl14 represents nethyl; R15
represents nethyl; R16 represents G -2-alkyl, or
NR16aR16b; Rl6a represents nethyl; and R16b represents
hydr ogen. xiv) Another enbodi nent of the invention
relates to pyridine conpounds according to any one of
errbodl ment s 1) to xr | |) vvherei n Pyridine2 represents

o o
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2-cycl opentyl -4-[3-(2-ethyl-6-methyl -4-pyridinyl)-[1
, 2, 4] oxadi azol - 5-yl ] - 6- met hoxypyhdi ne;
W@ 20000906 2- ( 3- pentyl ) - 4-[ 2- (2, 6-di net hyl - 4- pyPCTIB2Y08/053282
[1,3,4]thiadiazol-5-yl]-pyridine; and
6- met hyl - 2- (3- pentyl)-4-[2-(2-ethyl -6-net hyl -4-pyridin

thla I az di ne., The conpounds
d e Oﬁﬁn)m la b gan %Wn&%%\wﬁ%e&@wgﬁw V&&@Etpme%t invention
umﬁ%ﬁfes})r&&ﬁm@@ dusslc@Relipgicaments, e.g. in the form of
armaceuti cal conpositions for enteral or parentera
adn1n|strat|on and are suitable for decreasing the
nunber of circulating | ynphocytes and for t he

G |&qr ders

productlon of the pharnaceutlcal conp03|t|ons can be
ffected in a manner which will be famliar to any
42§€¥§8ﬂ4%kllled in the art (see for exanple Renington,
The Science and Practice of Pharmacy, 2 1st Edition
Thé ZRVing Arévidions Bf@ﬁs@@‘ﬂﬁ’@ﬁ%ﬂ‘o%& thM%g‘ A&tk iaRg the examples:
[ publis %ed by Li ppincott WITIians W ki ns]) by
Acbringing the ri bed conmpounds of Fornula (1) or
their pharmaceutically acceptable salts, optionally in
aq.Combi nati on mh@ﬁoggher t herapeutically valuable
substances, into a galenical admnistration form
br.t oget her mnthbﬁmdtable non-toxic, inert,
therapeutically conpatible solid or liquid carrier
Bogmt eri al s and{eri-butdegiartedyl usual pharmaceuti ca
adj uvants. D seases or disorders associated with an
-Byct i vat ed |nnﬁﬁ%b@y%ten1mh|ch can be treated and/ or

A&%even ed with the co ounds of Formula (1) include
jection of WQﬁ%EF% ted0%r gans, tissue or cells;

aft-versus S ht about by
DE&iansplantatiE%‘Igﬁb ﬁﬁ§§%8ﬁ§ﬁ%?2ﬁ@§ i ncl udi ng
eumatoid ar system c |upus erythemat osus;
%?tlphosphollgﬂbk%@ﬁ rone Hashi noto's thyroiditis;
DMApPhocytic t@¥%ﬁ&ﬁ?kh§mxﬁﬁhﬁkple scl erosis;
nmyast heni a gravis; type di abetes; uveitis;
DMEPi scleritis; 13Qhﬁ@ﬂm§ ctkaasaki ' s di sease,
uveo-retinitis; posterlor uveitis; uveitis associ ated
DM t h Behcet' sA@Vﬂﬁaﬁbthnnmmn&nlngltis syndr one;
al l ergi c encephalonyelitis; chronic allograft
DM&{cul opat hy; dpmshylsulfosotei ous aut oi mmune di seases
i ncludi ng rheurmati c fever and post-infectious
Agloneruloneph?‘iht/ﬁ%xtaffenflarmatory and
hyperprollfera ve skin di seases; psoriasis; psoriatic

ETarthritis: ohidr matitis; nyopathy; myositis;
osteonyelltls ﬁf?'%Ct dernatltls eczenat ous
8%rnat|t|s gﬁ K& ¢ dernatltls i chen pl anus;

HeRENPhi gus; bujloys penphi goi d; epldernolysis bul | osa;
urticari a; angloedena vasculitis; erythema; cutaneous

Hveosi nophi li a; h%ﬁqﬁmuﬁgh&kggﬁ{na alopecia ar eat a;
keratoconjunctivitis; vernal conjunctivitis;
Lckeratitis; heLfgid Chivetadddriphs; dystrophia epithelialis
corneae; corneal |eukoma; ocul ar penphi gus; Moren's
Me@iFeer; ul cer atcthendler atitis; sclehtis; G aves'
opht hal nopat hy; Vogt - Koyanagi - Har ada syndr one;
MSsar coi dosi s; Pbiss 8pectibbepyi es; reversi bl e obstructive
al rway dlsease bronchi al asthma; allergic asthnmg;
NMhtrinsi c ast AWiear SASAPtETeEO8ehme; dust ast hne:
chronic or inveterate asthma; |ate asthma and airway
Ofghyper - responsP\#Wéss; bronchiolitis; bronchitis;
endonetriosis; orchitis; gastric ulcers; ischemc
bowel diseases; inflanmmtory bowel diseases;
necroti zingenterocolitis; intestinal |esions
associated with thermal burns; coeliac di sease;
proctltls e03|noph|I|c gastroenterltls nastocyt03|s
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conditions may vary with the particular reactants or

sol vents used, but such conditions can be determ ned
whoogopedson skilled in the art by routine optPCi/BE008053282

procedures. Conpounds of thesFormula (1) of the

present invention can be prepared according to the

general sequence of reactions outlined below Only a

" few of the syﬁPﬁé@P@eﬁﬁgglbllltles | eading to

TE%Onpounds of EE?%E %I) are described. Structure 1

npounds of ) mhlch represent a [ 1
THEZ, 4] oxadi azo| &.. (&l | ¥ are prepared by reacting a
compound of Structure |n a solvent such as di oxane,

TLEHF, d|nethoxMﬁﬁn@ggﬂH&ﬁgggglh§o|uene benzene,
pyri di ne, DMF, dichloronethane, acetic acid,

tg trifluoroacet igerioh@imeetc. at rt or elevated

tenperatures in the presence or absence of auxiliaries

such as acids (e.g. TFA acetic acid, HC, etc.),
GeRASESreb&rd@ion WkhoNaOAC, Na2CO3, K2CGB, triethyl am ne,

etc.), tetraalkylannnniuntsalts or water renoving

agents (e. P oxal chl oride, a carboxylic acid
They spgrae ol faomu, P@t be mrepolaiurad Reefiag tgithy gsneral sequence of

rea?@&&oﬁlﬁ%ﬁ%%% %#J til@'ﬁ?e)ﬂ% o‘(s % f&lﬁ%ltﬁm%ﬂg J}@r Q{é %?us methods.

urgess reagenty, etc. Lt e.g. A R ngl o

Optimubi tedetion EondtionShedyt vty with ﬁpqraﬁmilam redétanR oG ntdused, but

Ri.ce, Tetrahedron h tt 42 200% 3 1441 -1443; T.

su L@g}gttlonkcat} éiﬁtgrrnme pgrﬁ(pn skplle Nilél y rq)@tlne optimisation

pro%c?’tfr@s Oty "‘\%@1999@% the@b@ssﬂhtlé\ﬁ%% gnbeﬂEAb c@E@Bﬁ’ﬁd of formula I

meﬁamﬂ&nd B P. Deprez, Tetrahedron Lett. 42 tZObl )
1495-1498; R M Srivastava, F. S. diveira,D. S

J .
Th? i@%@?ﬁldl?g?nﬁ%%g%ﬁﬁ I\%mﬁ%ﬂﬁxn rztee ecdsﬁggggxge'rte(?iglnto its salts, and
nothBI9TiAd Ris phiaeFe st dally AceptabBSEfts, ‘tfy stiarlmOod B
Kaboudi n, K. Navaee, Fbterocycles 60 (2003),
2287-2292; C. T. Brain, J. , Y. Loong
Theggnegund péferandal ean tteéthtam@tbfr@mfg@mposlz gt @2171853 Ry
Structure 2 Structure 3 Conmpounds of Structure 1 nay
be prepared by reacti 8y 4 conpound of Structure 2 with
a conpound of StrR@yEe-3,in gsgk¥ent such as DVF,
THF, DCM etc. in thq4pr=senc absence of one or
more coupling agents sygts , DCC, EDC, HBTU,
HOBt, CDI, PyBOP, etc. |an d in the presence or absence
of a base such as triet ione, DI PEA, NaH, K2CGCB,
etc. (Lit.: e.g. A Hanee, J.|-F. Hernandez, P
Ful crand, J. Martinez, J. O g.yChem 68 (2003)
7316-7321 ; and the literature C|t Rd above). NC

Pyridine 2 Structure 4 Cbnpoun \;;Etructure 3 may be

prepared by reacting a conpound ructure 4 with

hydroxyl ami ne or one of its salts ¥n aBwsol vent such as

nmet hanol , ethanol, pyridine, etc. in the presence or

absence of a base such as Nd-ICOs, K2COs,

triethylamne, KX Bu, etc. (Lit.: e.g. T. Suzuki, K
whemseaoRE, reptesdtmamiseinzible ﬁrotcbda@gkgnow, big. clMVj/ﬁgathel-ﬂ)rotecting group PG.

Su?%gtjotteacilgg ZHOUpS. Ei’ql arec%% 1n%anc€r a ﬁrlljzrgl rg{rgnpﬁ %thllcﬁ Cal‘[;lé:}ﬁ cleaved by
€. gABdl-; OIRB@H‘ %@t @xatﬁi?vle% a%@ent Wichl as Eh'loro¥0rn%h @ a Mnethoxy- or a
son E. Johnson, Bi oorg. 11
2 4((2@@'31))@@291 380 wiRch a1 be rcleaFed Qpadglvety byj €. gsgqgum Bmmonium
04/0355 38
nltrﬁge\é\gﬁa ?fiam[g NN esg?vepétsg?lb 033.7 of e%nx%%}re( %6§¥0n1)[ﬁle and water) or
2287-2292). HOOC Pyridine 2 Structure 5A conpound of
Structure 4 may be prepared froma conpound of
Structure 5. Methods that effect the transformation of
a compound of Structure 4 into a conmpound of Structure
5, or the opposite, are known to a person skilled in
the art Structure 6 Structure 7 Cbnpounds of Fornula

\ N L oy o r a ~ VE Y L
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chosen such that either the

2-chl oro-6-al kyl -isonicotinic acid ester or the
WQ@2@9824bkyl i sonicotinic acid ester i s obtai neRCEEB20082053282

mai n product. The two chlorige atons in a

2,6-dichloro-isonicotinic acid ester may al so be

B b Pt SRR " 319 2k, o
1,2Hiff16/08Mane, B¥etbhE & toR@nd if ﬂ%: frlleREOs SR8 BFivateg). aci d

ester wth the appropriate al'kenyl boron derivative
under Suzuki coupling conditions known to a person

Theg rethpaaads af fomaukylt 1 caphe pybpasehbyireacting a compound of formula 1-2
2,6-di-al kenyl -isonicotinic acid ester is hydrogenated
to the corresponding ZQ&}bialkyl-isonicotinic acid
ester. In additionp@_prgcedure i« BEh the Frstner
and the Suzuki conditiidns Bt g
can be envisaged. The H, 6-

fed sequentially
soni cotinic acid

esters may also be treatgd wlth an al cohol or an
al cohol ate at el evated tenpératures to furnish the
correspondi ng 2-chl oro- 6-al koxy|-i soni cotinic acid
esters or 2-al koxy-6-al kylisonicCstinic acid esters
(Lit.: e.g. N WId, U Goth, Eur. J. Og. Chem
2003, 4445-4449). Finally, cleav ld of the ester
functionality delivers the conpounds of Structure 2 .
Structure 10 Structure 11 Stlrdicture 12 Conpounds of
the above Structure 2 wherein Rl represents NRlaRlb
withgycopwopnéphiogdulay-I eact i ng a
2,6-dichloro-isonicotinic acid ester (Structure 10,
wherein R represents a Gi<4-8lkyl, preferably an
i sopropyl or a tert.-butyrﬂaro p) with the appropriate
am ne NHRlaR2b in the presHQc r absence of an
addi ti onal solvent such as THF, d#oxane, ethanol,
etc., preferably at tenperatures above 50 Cto give a
conpound of Structure 11. THe conpounds of Structure
11 can then be reacted with the appropriate al kyl -Zn
whereag ént represents Me B@ntivavigEnp! sucht @7p, chddrenc) oundbromine atom, or a

ishi reaction.conditiong (Lit.: e.g. H Mtsushit
el AT T ST el £ T i S gt R U g P, N,
CaHl V&c.ainCORPREMdsRh a3t THE! WNEF 1diox MY Gft. @2MmRBures thereof. Several
hydrol ysed to a conpound of Structure 2 . In addition,

corapipde né sorafula hé aBe cormmeraalippavaglpblsethsradherp ean by prepared by the
reagt.d 0g. a. C 0 f LUGL wth an al kyl

meﬁgﬁg¥ ngagn y?ﬁﬁY%gS%%gééﬁ%%ﬁ%%iﬁgkacac)3 in a
sol vent such as THF, di oxane, DMF, NWP, etc., or

The corbpaatds offorinnrledéan &t pre@npebataates & esgpaugdfof denmul8I-4
to 25C (Frstner conditions, see above). In case R2
represents a C2-4-al kylQgooup, the correspondi ng
conpounds of Structpge ngCan al sQ begprepared by
reacting a conpound OFTNSE riMet ur@ wth an al kenyl
boron derivative (e.g.H2,4)6-tr y| - cycl ot hbor oxane)
under Suzuki conditions [ .9 F. Kerins, D. F.
O Shea, J. Org. Chem 67| ) 4968-4971 ) . The
obt ai ned 2-am no- 6- al keny g.cotinic acid
derivative is hydrogenated to tHe correspondi ng
conpound of Structure 12. Cﬁqgounds of Structure 2,
wherein R2 represents a nethoky group can be prepared
in anal ogy to the pathway outlined above from
comercially avail abl e 2-chl oro-
- met hoxy- pyri di ne®-carboxylic acid by introducing the
desired G -5-al kyl or C3-6-cycloal kyl residue for Rl
under either Negishi, Frstner or Suzuki conditions.
Structure 13 Alternatively, the conpounds of Structure
12 may al so be prepared by reacting a conpound of
Structure 13 with the appropriate am ne NHRlaRlb under
Buchwal d- Hartwi g conditions (Lit.: e.g. J. P. Wlfe,

~ 11 1" ~ [ T Y 1

)

|
2002
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oxi dation reagents well known in the art such as ag.

H2Q2 in formc acid, KMiO4, etc. in the presence or
wab®enzwoof a sol vent such as tol uene, THF, PCT/IB2008/053282

acetonitrile, acetone, etc. _at tenperatures between 0

and 120C. The corresponding nitrile of Structure 4,

V\,herél n RL2 represents a net h%; can gr %

WhECHL P FREESERS i TEAETAE SPUPUE YR hgleg? atopy, @re erably \Srine, with

eth?@h@%lyu)ll in tHe prdSdnRE 8FY BhicCsuth 8otk 8 rFRbutylate, NaH LiH, etc. in
=35 Struct ur e 16 Conpounds of Structure 5 are

thepprepance dri frbsampeanﬁlao g@idsloﬁlals holwent s:t@hp@su h@sdigkthoxyethane, THF,

ciofile' G Pl BEhE sl U Sl g T HECPEIARF b £ S el clovated

tenfPetdtiroe k. gp%%enﬁb%nmeG i §a1%6i116r Sfterapérebdirford €0 ARY00°C).
be prepared by treating a conpound of Structure 18

(either comrercially available or prepared in anal ogy
The¢ gompquads pfifasmpladcb gy s peepgredpy rmﬁnﬁgkqomppun@%@mw I-5
Fort, Eur. J. Org. Chem 19 (2003) 3855- 3860; U.
Ziener, E. Breuning, J.- A _EBrWegel i us, K
Ri ssanen, G Baum D. Fe §ke aughan, Chem stry-A
Eur opean Journal 6 (2 .
Fal | ahpour, Synthe3|sI OOl 1665 1 667) mnth
2,4,6-trivinyl-cycl ot opaxane under Suzuki
conditions to forma compourfée of Structure 19 which is
oxi di sed and esterified to the picolinic acid of
Structure 20. Oxidation of d-xommercially avail able
conpound of Structure 2 1 may al so give access to a
Wﬂﬁ@ﬁﬁgﬁﬁdn@ﬁfﬁimuﬁﬂufe 20. The conpound of Structure 20
is then either subjected to Suzuki cross coupling
condi tions using the approprigape
2,4,6-trial kenyl - cyclotﬁtpor ane (prepared according
to F. Kerins, D. F. O Shea)NJ: \NH Chem 67 (2002)
4968- 4971 ) , hydrogenat ed Fnd saponlfled or treated
with the appropriate al kyl -Zn-reagent under Negi sh
conditions prior to saponifijgg@tion to furnish the
desi red conpound of Structure 17. Conpounds of the
r e
in t%te ﬁé‘fste%%efﬁig% ‘Sﬁ'rager §lch & é;ﬁfo'téiglﬂglr téegz; l?‘lg%l‘ﬁ% 'TﬁEZAW(eﬁﬂﬂ ldﬁﬁéﬂr@pyl amine,
dcneaqtﬂbmbbeqw@ma@h@dmkmneoum@bb&ﬂmn%ISUpuﬁhabbahtp@n%unnsdt

24 Structur 4,6-tr
in byt P Bep” PR okt S5yt Sheahit iy Tpsepye or absence
of Megtdstiinal B@s@ta't et dilrc b&wREL DEN BROUT tall Brof@rably between 20 and
Structure 26 Thus, a conpound of Structure 23
40%Ccommerci al | y avai | abl e or may be prepared in anal ogy
to literature procedures e.g. P. Pierrat, P. Gos, Y.

Thg&ﬁ%%o%@rd%f%% cyc i}%or 0X a% (y yi[ﬁ ﬁﬁg gﬁdco Iptoﬁnd of formula I-7

condi tionsto forn1a conpound of Sthycture 24, which is
oxi di sed and esterifiedgH a pound of Structure 25.
Suzuki reaction with th i at e

2,4,6-trial kenyl cycl opyi B €, hydrogenation and
saponi fication or hbgqshl reaction with the

Nt~ Lol | owed by
saponification of a conpoun of Structure 26 furnish

t he conpounds of Structure %27 1) esterification 2)
Suzuki reaction with 2,4, 6 trlalkenyl cycl ot ri bor oxane

e BB Ao Lol pytr WD SUMELS L o
tetﬁbﬁlpﬁﬁnﬁﬁﬁ@rﬁ' dhilgrdel Qﬂethﬁldﬁl% Jrediﬁfeﬂﬂr'll of‘)diéﬁlgge?rﬁﬁﬁé %d in the

saponification or esterificafion, Negishi redction and
saponification, a comercially avallable compound of
Structure 28 may be transformed into a conpound of
Structure 27. Conpounds of Structure 2 wherein
Pyridine 1 represents (Structure 33) nay be prepared
followi ng the reaction sequence outlined below 3 1
Structure 29 Structure 30 1) Suzuki reaction with

oy
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aq. aqueous atm atnosphere BOC te/t-butoxycarbonyl BSA

bovi ne serum al bum n Bu butyl CC col um chromat ogr aphy
wa@plovoadbonyl dii m dazol e dba di benzyl i dene acReDB20B0GE3282

di cycl ohexyl carbodiim de DCW.di chl or onet hane DEAD

di et hyl azodi carboxyl ate DI PEA diisopropyl -ethyl am ne,

prenchs? i BRELS B AL R BEHy <D i gEp piisol 2-dichlorocthane,

tol@n@eiﬁé’desbhl i&%@nﬁﬁled&@fevltea terﬁbé&tﬁfa@ hepYdRROSIY &R 120°C).
ferrocene EA ethyl acetate
N—(3 di met hyl am nopropyl)-N - ethyl carbodi i m de eq.
The gpmpaiindref fermuta [-@tihgricparedbly etattingh cErpowndaipdaiwy I-8C
flash chromat ogr aphy Fe(acac)3 iron(l1l)
acetyl acet one-conpl ex h BBU
O (benzotriazol -1-yl)-N, N I et r amet hyl ur oni um
hexaf | uor ophosphat e HOBH1- brd o'ybenzotrlazole HPLC
hi gh perfornmance Ilquﬁb chfr omat ogr aphy HV hi gh vacuum
conditions KO Bu potassi uatert-butoxide LC-Ms liquid
chromat ogr aphy - mass spgE&ctr@RetryLit. literature M
nmet hyl MeOH nmet hanol min mnute(s) MPLC nedi um
pressure |iquid chromatograghy NaOAc sodi um acetate
NMP N- et hyl pyrrolidin-2-one OAc acetate org. organic
whBlRirp RertplesBiB@R dkyizgoup.azal pikferably a methyl or an ethyl group, with
-yl -oxy-tris-pyrrolidjno-phosphoni unhexaf. | uor o-
for@ﬁ%@ﬂ%t & 5r8é§ thereapalnafialey o PeRfsltEHEdYay Uy éhes fiterature (e.g.
A. @%Mﬁ@he@ aP }'PA/?@Qimd‘hg ](_@(ﬁ)ﬂ‘ @%@%QSTWL’N%dQ% et al., Chimia
otriazole-1 -yl) 3, 3-tetranet hyl uroni um
(1996}, 158f 195 orate TFA trifl uoroacetic acid THF
tetrahydrofuran THP tetrahydropyran TLC thin | ayer

g BB AR BB S i) SOk RETHG) FanfHenke prepared fom

commb &It #ailh iSO BLiEeMbPhGyRebtt dQd & &&lsdyl @)rllt@lfature Brocedures (c.g.
2-chl oro- pyri di ne-4-carboxylic acid (2.55

J. IH%IJ)-Hr Aoeh Sx¥nKinsdN. i) Perp (Niph ;»ewm;_ngngxyr@, PoM. Blumberg,
add is stirred under argon at
B“??gandiﬁzh u?gix§?ﬁbro%?géﬁ(6.55 g, 32.4 mol, 65 nL
of a 0.5 Msolution inTHF) is added dropw se. The
Then sclfuméddssoStformedd Bo mhayfbe prefured Hena athrct0OCpf p]fOCé.(ﬁlI‘e from
e mxture is cooled to.rt and diluted w

Chl?%@?‘?ﬁyl )ISOLNENA DY HBIOEY 1 JEgTaturn TRV doBs ! Devynter t al,

TeGh 41l 2@99)’ WQS'S% & GIER%rtClk. Fefs OMQZ@C@M?%V&@Z? g2005)
separated and the ag. phase 1S extracdted with

295299, F.of | Wimambgt ﬂCM?(‘@MEOLHﬂter)v (200, Sord2ihed4dr gn a first step,

extr ct .are c ncentr and i ed. The crude product .
oIS DT R &t 205 ofanST ipaThen b HaSeRL g with the
aplﬁ%ﬁ@@gﬂgglézP@ m?vﬁ Jigd rt‘l‘ié;‘g?og éﬂ&?ﬁe% ﬁl/%ie@fﬁcé[(xg%% ofL & d&ipound of

mn =
for(]n@la 36 dnga gquzste[s th.g Bog -OTOUR- 13 ci@v@dnunQermldlg cq)gmhqums tg give the

con(l]%ou q_}?:)sz lgl)g 6( cfslgejnegtlvglyg al_?;ompfupﬂ, of?orrmﬂa }-6%ay %e o%tamed n

anazog@r ) medrimitd prRe@Rtd ¢.6. RCIEl @)sord Octaals of. Utie@n CEm. (1999), 42,
-dichloro-i1sonicotinic acid tert. -butyl ester (3.35
g, 13 5 mol), Fe(acac) 3 (51 2 ng, 1.45 mmol) and NWP
(1.58¢9, 16.0 mol) in THF (400 m _), a solution of
nethylnagne5|un1|od|de (11.67 g, 70.2 mol) in THF
is slowmwy added at -77C. The brown solution turns
green-grey. After the addition of about half of the
Gignard reagent the dark brown suspension is warned
tort and stirred for 30 mn before it is again cool ed
to -70C. The other half of the Grignard reagent is
added, the m xture turns dark green-brown and is
warmed to rt and stirred for 16 h. The mxture is
cooled to -50C and anot her portion of the Gignard
reagent (2.24 g, 13.5 nmol) is added. The reaction
m xture is warned to rt, stirred for 16 h and then
carefully quenched with 1 N ag. HCl ( 100 nmL) and
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(100 m.) is heated to 80C and then slowy treated wth

N, N-di net hyl fornmam de ditert. butylacetal (21 .2 g,
WQ@A9B249®| ). The m xture becomes cl ear. Heat i PQI/EB2d08/053282

stirring is continued for 2Q0¢9h before another portion

N, N-di net hyl formam de di-tert. butylacetal (8.32 g,

40.9 mmol ) is added. Stirring is continued at 800C for

1 1{&2-{ ﬂ)zd I-la-lgﬁ Hﬁ?r%ﬁg% gp%ﬁ%&éﬁ% :]?z(dr%a;tiq%dg%? aprper?rlalte lsjltﬂ?alqnoyl chloride

int¥aR R Sabrhhemo The org. extract is dried over MySH4,
filtered and the solvent is carefully evaporated. The
crystalline material that fogsgis collected,
carefully washed with cob hebgane and dried to give
2-chl oro-6-net hyl -i soni cot™pNT ggid tertbutyl ester
(6.29 g) as colourless fineHieedles; LCMs: tR = 1.01
mn, [Mtl] + = 228.1 1; 1H NWR (CDCI3) : d 7.61 (s,
1H), 7.56 (s, 1H), 2.59 (s, (3), 1.29 (s, 9H). b) To a
red solution of 2-chloro-6-nethyl-isonicotinic acid

tyl ester (2.95 g, 13.0 mmol ), Fe(acac) 3 (51

Wltg%ﬁm'?y% mmol) and NWP ( 1 .58 g, 16.0 mml) in THF

(400 m ), a solution of ethylnagnesiunlbronide (1

Invﬁﬂb%y@}%s6 mmol) in THF is slowy added at -77C. The
ion turns green-grey. The suspension is

warmed to rt, stirred for 30 mn before the yell ow
Ths ddwhii@n thesefa@adlso chatetd 4 cproc%ﬁbCfoanhie pmpaﬂaeion pcﬁ tthid compound of

for%l&kﬁe‘gae 90@@&@? o fﬁnfar§9eés ﬁé}f fPHOW{ng Séﬁpﬁr r ed

for 16 h and then carefully quenched with 1 N ag. HC
a) @emgmcowpaweﬂ@ﬁﬁou%l@ Iwist h di ethyl ether. The org.

| ayer is separated and the aq. phase is extracted wth

di ethyl ether. The conblne&{qag extracts are dried

over MgSOH4, filtere t ed. ~Jhe Brude product

'~

is purified by MP ; sulN e
2- et hyl - 6- net hyl - picot i .-butyl ester
as a yellow oil whi is di 4 NHC in

di oxane (50 nlL). The solutio |§,st|rred at 50C for 16
h before the solvent is evapordiedQ o give
2-ethyl -6-nmethylisonicotinic acid drochl oride as a
bei ge powder; LC-MS: tR = 0.28 m n; N%1]+ = 166. 25;
1IH NVR (CDCI3) : d 8,1 9 (s, ZFD 3 %N% J =17.6
Hz, 2H), 2.84 (s, 3H), 1.43 (t, FE BFD
2-Propy|-6-nethy|isonicotinig Cld a) A sol ution of
2-chl oro-6-net hylisoni coti ni Zici d (15.5 g, 90.3 mol ,
eq.) in ethanol (200 nmL) and a few drops of
é’b‘ﬁb%?ﬂ@h‘t@é@tﬁ@ $E3acid is stirred at 75C for 24 h.
The solvent is evaporated and the residue is dissolved

in ethyl acetate (200 nif shed with a sol ution
of sat. ag. NaHC®3 (70 ni) 4and ter (2x70 nL). The
org. extract is dried over S |Itered and

evaporated to give 2-chl oro-6- net 'yl i soni cotinic acid
ethyl ester ( 16.3 g) as a plnk powder; LC-Ms: tR =

0.92 min, [M1]+ = 200.17. b)I"¥o a solution of

2-chl oro-6-nethylisonicotinic acid ethyl ester (2.

Mhereimtpl rppresgnds @ elpgnpeohrenyie yomaniacmebiyulfory %@tlglsulfonyl

oty EpBTPbribla P AR Lhosh in eIl Ot Dlnche ¥y 8 g

mol ) and tri phenyl phosphine (265 ng, 0.99 mmol) is
added. The m xture is stirred at 100C for 15 h before
it is cooled to rt, diluted with diethyl ether and
washed with sat. ag. Na CO (2x30 ml ). The org.

extract is dried over Na2SO4, filtered and evaporat ed.
The crude product is purified by CC on silica ge
eluting with heptane: EA 4:1 to give

2- propenyl -6-met hyl i soni cotinic acid ethyl ester (2.25
g) as a colourless oil; LCGMs tR =0.65 mn, [M1l]+ =
206. 33 c) 2- propenyl 6 nethyllsonlcotlnlc aC|d et hyl

o N N o A PN NN e e B ey o~ 7 A NN
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2-(1 -Ethyl-propyO-g-nethyl-isonicotinic acid a) To a
suspensi on of 2-chl oro-6-nethyl-isonicotinic acid

W@ 209024996 117 ol ) in isopropanol (80 m ), HXIDB2(@8/053282
m _) is added dropw se. The_yg.xture beconmes warm
(400C). The m xture is stirred for 24 h at rt, then at
900C for 28 h before the solvent is renoved in vacuo.

b) Uf@vf%&h@lbﬁlzlysgldhﬁ sotheedmipbusd @ﬁfb}/lhulatlfﬂ%rob(aZM ifllsteh.a)
wash with sat. aq. NaHCO3-sol ution (3x50 m )
foll owed by brine (3x50 mb}p dried over Na SO4,

filtered and concen{ra ed o gi ve Br
2-chl or o- 6- et hyl ni o i nNE  sopropyl ester
(21 .0 g) as a co | es§l o sl ow y

crystallises; LGM: tR = Q. [ MF1] + = 214. 05.

b) A a solution of 2-chlor ﬁ/* hyl -i soni cotinic acid
i sopropyl ester (2.0 g, 9.36 nmot) in dioxane (75 L)

i s degassed and put under argon before Pd(dppf) (229
ng, 0.281 mmol) is added. At rt, a 0.5 M solution of

1-ethyl -propyl zinc bromde in THF(% 8y, 23.4 mmmol)
is added dropwi se to the m xture. The mj|xture is
stirred at 80C for 16 h before the r | i's

quenched by adding ice-cold water (200 nL). A
precipitate forms and the mtjyre is diluted with EA
(200 m.) and filtered through celite. The filtrate is
r nto a separatory funnel. The org. phase
ﬂ%%%ﬁegfggkand the ag. phase is extracted wth EA (
120 m.). The conbined org. extracts are dried over
Prefgy &y, stép hi ef the ahnue pchﬁmzirllahee@hrriérm eutcimﬂjwlmrm dele¢ted $rom the

groglp fopggt%lgggﬁ 'gﬁg @é\ﬂil igladl ane eollrl'g i grure o soqsepnts seelecl%Ad from the

grouﬁ{cbﬁilstﬁffqm’l*HF DNEtV diSARE ¢Rk |eﬁdtﬂépl@(hh d nh1§ﬂ1l% @PTHF and DMF)
ester

e mqqgme DBOieR ) ORI %c%'w's@l brofembly b scleciecyfrgm the group
cor}%s’tln% .og% %léN%EI ﬁd ’ C%I.ig g%ﬁsgeg d() '_Ibei’l_ﬁtlon w1i11 efega‘tﬁ}mtakf place at

tempefatl&e;HZbo.m 2099 t6 She l)oﬁDn,g téntpOrafise of thi} .s6)vert, 2@l Uhi@iiticular at
of 2-(1 -ethy|l-p Imy(% -met hyl -i soni cotinic acid
tempsEspYetvest &9 C( 765%. g, 6.18 mol) in 25% aq. HC
(60 M ) is stirred at 65C for 16 h. The solvent is
Prt& Zeéielb B), Y630 g%d%@ssrﬁﬁl BWeirtisq thsﬁoal é’cﬁ&*eﬂt Relected from the
I oxane and concentr again to give 2-(1
group tdoyistpreoply thle®foret yd DiICdnorcmt a mlxttuEﬁCOﬂchloroform and DCM (for

exatné)qélotgcr%%roifﬁqﬁl) qr%ﬁ?m%?xg&te%%gr%ggéso%mslla 8?0 48°C and in partlcular at
terefX @ @RBM MocGo BBEAY! -1 soni cotinic acid a) Under

argon, Pd(dppf) (200 ng, 0.245 mol ) is added to a

sol ution of 2-chloroisonicotinic acid ethyl ester
Acgardeg tg a rafegedyyarigntio thii ehearar¢®ss, e ompoung|aftfpmmiled-2s will
be ﬁ%ﬁgrgﬁ%%tﬂlﬂl %:bﬁ%fun%%f?é%rg 3 g?%s rEi1eﬁ-1’1ed2 1# tlQe ey % u‘r‘Ce}gtlleMl preparation

mefiods’T @G Béing DEnAydy thanks tb %ﬁ@r‘deltllohall ﬁe}ﬁﬂﬂdle‘sd‘lﬁe@l 1htthe sarne section.
carefully diluted with water and extracted tw ¢

Prefotablyneccopivng etidryiangxihe sempouideofdiorag] adv/brtsq%géhbe prepared
|

frof | {PhRfinB 0 GRARAPLS R4 & Compily 01 18AnPh AR Sihckeln PGy benay) s

botf:dbfihed gi t\he s2etopct@merd prepdrateh mydthodsd thands ito e additional step as

desg@,ﬁ% ¥ te%ag{& %ec%%n%&vh%%ﬁ?xm%}.l{% Lb'forrnula f 5 and %oer%oun(P of formula
2-cycl opentyl -6-nethyl -isonicotinic acid ethyl ester
(3.96 g, 17.0 mmol) in 25%ag. HC (50 nmL) is stirred
at 75C for 16 h. The solvent is renoved in vacuo and
the remaining residue is dried under HV to give
2-cycl opentyl -6-nethylisonicotinic acid acid
hydrochl oride (4.12 ng) as a white solid; LCGM: tR =
0.54 min, [M1l]+ = 206.08. 2,6-Di ethyl-isonicotinic
aC|d a) To a solutlon of 2, 6- dlchloro |son|cot|n|c

N a e I—)nr\ o
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The conbi ned org. extracts are dried over MgSHA4,
filtered, concentrated and briefly dried under HV to
W@ Ra0e/ 024906/ dr oxymet hyl - 6- met hyl -i soni coti ni ¢ acPCI/m2D8/I53282
ester (400 ng) as a pale yel{jow solid; LCMS: tR =
O 44 nin [N%l] + = 182 01 ; 1H NWR (CDCIS) : 2.65 (s,

I- 6(<am glems V%s &ﬁ preApa’:ﬁd tﬁ\-}ar};%% t({ g'l'&%lilop_ﬁl ste;psGQfs ggscrlheq_bm ﬂiﬁ section
uGélegéqlﬁggﬁagﬁlogfmgh&mdj oxymnet hyl - 6- met hyl -i soni cotinic

aci d nethyl ester (500 ng, 2.76 mml) in 32%aq. HQ (

10 M ) is stirred at 600C for 5 h before it is
Th@\ﬂbpﬁr atmssm@yderl&e@eumct@tedw thy gliep@ratlma of ¢ st (in particular a

oo BT S ErifEl) P SEbie syt o B sty dnSprocess

corﬁspmsémleaacﬁiﬂidﬂal &bp of cdsirvteﬁrﬂg th® U@Mb@llﬁl d&f form@9 1@btalnlodfin step b)
in ethanol (25 m ), 2-chloro-6-
mtthﬁ% Wl (n BYHPEat inf iés ﬁ@maq%ltla@bfe%cepr%e peBct i on
mxture is stirred at 90 C for 7 days. The mixture is
- r
Pa Iglglltaﬁ)g/ 8d1 entsd%f{XSEQﬁqré’%gtlBH eﬁgsgcnﬁp gg )Léﬁel @)‘Plggfgn &eﬂgple which
sertgs tadildiisngte]théxllmrqntldfﬁh naord detailtwigouekitagtiskcopr @enpovay .
times with diethyl ether (3x30 ml _). The org. extracts
are conbi ned, dried over Na2SO4, filtered and
concentrated. The crude product is purified by CC on
EXAMPR#.Kel eluting with heptane: EA 1:1 to give
2- et hoxy- 6- net hyl -i sonicotinic acid (237 ny) as a
white powder, LCG-Ms: tR=0.60 mn; [IVM + = 182. 24,

Thd %l%ﬂé@;ﬁ% wh EBe%Zre(iSaccc]rdhpgstoZBhgApr&éedm]es "&escrﬂ)e%?’oelow All
corhlzqunas Kyere zhh&oipnmnbby "S- NdiR (B0 M) cootdi moasmnaluz by 13C-NMR

75 R ERER Do AP MUAS Thetmyt i i it TPl fofive to the

sol AROGY nbiltigli GE&ROX Y- Gndiet B ddubeatl tCQEﬂﬁlétCm%G 'n@hl#b Gy LC-MS
i sopropanol as solvent: LC-Ms: tR = 0.70 mn
(Finggarp Navigateyolithy HP6 1 hed iﬂmiyyu Bamp cfmdl ﬂﬂﬁd),acoldnm) x£0 mm,

DeySSBERE' Aty i THAnetRia P S Fo Ry Sl min. with
0. oﬁ%’ trl'ﬂ%oﬁ‘ﬂgéﬁ acid) @IOW XftSUfhﬁrn'l@ ﬁ{tlh blved 1@51115%9 o (B0C lates from

he solution is cool ed A precipitate fornB
Mes@d Stlicareked 5154)|a$1d©©¢4semaléﬁbm@ﬂtm miinth met hanol and
dried to give 2-chl oro-6-nethoxy-isonicotinic acid
methyl ester ( 1 .66 g) as a white solid; LGM: tR =
Prépaz@tion A;: péndylsufami@d@po@Ssiuim)salio a sol uti on of
2- chl or o- 6- met hoxy-i soni cotinic acid nmethyl ester ( 1

23, mol) in dry THF (50 m ), Fe(acac) 3 (320
Alrr%”%lsé%ﬁf Mfol) followed by NWP ( 1.1 m _, 11.5 rmol)

re.is cooled to o
ChLOé?%&ffd Bﬂlsaf‘yang@bﬁf‘ﬁﬁr%dwé&lﬁﬁmveﬁ|1%HC§@%€§H}JH andf&O’@M to 0°C. A
olﬁﬁ@ﬂ ))f i Bu_@l:lf: (9.8 nﬁgdﬁdDCﬁ 50 b9 Wi Q&H%H'\Wﬂ’ﬁg ﬁf rnn? Htirring was
1 h, bef ore the mxture is warned to
contma@d foreddgicnaba¢ hed ayt. dheeblition th@mobtgmvxét\@ss thﬁh@dded at 0°C

wiffl b S o' Syt Sut a0 787 PEF 28A N BREL b PERLEDO mL)

Stifrgdh ¥éntiibd @or2ml hs@ttw tBHe-BindiRE RAX Yoh@afthe@ i WiGio2@kéh up in EA
met hyl ester ( as an oil; LGMs. tR = 1.37

(SOHnmL) Pk pyashed 22&1 wa@r )(%)x 4R rab) apgl dwingf (30 mL) dried over MgSOs,

ﬁlt%reasgﬁéﬂf téé . mm&ﬁ?yntf‘a‘?egis %clug I_?%ldatflé %\’% EIX grlglts‘ gvr%% e@stalhzed

froat EA Eﬁ?d toed idel HWfdﬁng@N\f[ﬁtlﬂfzyll-N “fe@rved cabon@culbaraiid (13.68 g).
the residue is dried under HV to give
2-isobutyl - 6- met hoxy-i sonicotinic acid hydrochl oride (

1 .20¢9g) as a solid; LGMS* @ tR=0.48 mn, [M1l]+ =
2 10.1 . 2-(1 -Ethyl-propyO g-nethoxy-isonicotinic
acid a) Under argon, Pd(dppf) (83 ng, 10 1 mmol) is
added to a sol ution of 2-chloro-6-

nethoxy |son|cot|n|c aC|d met hyl ester (2.00 g, 9.92
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2-Di et hyl am no-6-net hyl -i sonicotinic acid a) A
sol ution of 2,6-dichloroisonicotinic acid (20.0 g, 104
WOor@bp249m6 et hanol (250 nlL) and H2SO4 (5 nl) i SPCI/IB20€8H)53282
at 800C for 28 h. The solven{,.is renoved in vacuo and
the residue is di ssol ved in EA washed vvith sat aq.
| tered

1. NaHCO3 solu% EB
H AR 4GRS A 146 9@1)\/@% (fts%i)&hf‘%@obrsd c?)éﬁ)ﬁr‘@ (658D
y browni sh solid; LCGM: tR =
LCQMg { 656%$£A: ]%Ltl%ﬁﬁg? 2, 6- dlchlor0|son|cot|n|c
Thacmaiemlhwhs dstaved IMddxane @CG) 6l)ramd| § M H(Hinetdngcdaam(mﬂ) mL) was
iS sti ed at 100C for, 7 latile
ad%éﬁw%?\ dsh & @&g&ee‘@asawe@#@r ?élsl?ﬁ‘g e SfyFtr Y asgevaporated
andhe g&l(ﬁf& cﬁieh'u‘ﬁéexgr?{/ t& g%'b@ r?"‘élﬂﬂnh@éjés%eoﬂz%%ﬂ@ bRdY @317 g).
2-chl oro-6-diethylam no-isoricotinic acid ethy est
H(NM&(D@)MS@)t 8i4n8s @t J = 6.4 Hz, 2H); 6.60 (s, 2H); 7.04 (s, J = 6.4 Hz, 1H);
&ﬁl oréa i et hyl ami no-i sonicotinic acid nethyl ester
(0, during the transfer of the reaction
LCIst 1120 %nmna%\ﬁmﬂéHp@mwié gk usi ng nethanol);
To a solution of
2-chl oro-6-di ethyl am no-isonicotinic acid ethyl ester
Ali{. Benzilsefargda petasyiwh yakn di oxane ( 120 m ), Pd(dppf)
(262 ng, 0.322 mmol ) is added. MeZnCl (8.40 g, 72.4
Torarsblutivs afdoledydnidpuids e(1798td)einmMeOH €30@ b ewad carsfully added

d 5C f Th f I
oyt G i fioHodre) B R S i F 1B i bfore the solven

wak %‘J@[Bd?@t@d O e r@ﬁiﬁﬁlﬁfgt ResRILE Wi 81‘16(9\(138611\@% gﬁx}el B&fzgculfarmde
and concentrated. The crude product is purifi

potessiwn baltas agledffﬁihm%lpn@dw @h.78ept ane: EA 9:1 to g| ve
2-di et hyl am no-6- nethyl-isonicotinic acid ethyl ester
(6.39 g, containing sone nethyl ester) as a pale
Propairhtton Bt | 5-(4-Gr dBo-jihiknyl) o, Aichloro-fyivirhidines 237. 1 1. d)
A solution of 2-diethylam no-6-nethyl-isonicotinic

d eth t 6.3 27.0 | 6 N HC
B 12%0”&1%?1’ e§lyglscftfe(£‘é%gg’te%8%rf or r7rT2mh) blepor et ﬁg sol vegt
o qeRR o ‘o BoDm BRI ShOi G Forhy Ml JAPE N A added
dro?%s@ 'JﬂYchgP %Hlloﬁﬁb ‘@4 Q%L%Gwﬁ?le e RmRld@w ﬁoﬂhb %aclt-lgn I\ﬁxture was

209. 09; 1H NWR (
kept 87 0¢3°C. Wpen @OBIPHZQ a(ﬁiltlﬂ)q covlimg Was, stGppedl, an@ t]&m(xjure\]was allowed

6.3 4. 6. 96 , 7. b 1 . )
to it 6 SisPhe s Rk Fo i Delplng S Euyc v remagein vacuo
Thd Rellbwt be &m@édﬂl(%dl Sin Ph@PadEednd Ngaalb®@¥ntr@ed. The residue was
2-di et hl)él am no- 6-net hyl -i sonicotinic acid

dlSW}Yﬁdo@h 05 V@éhﬁzdsWﬁQ wafoprbopg) Aet agl MadCel; andaggn hrie=The org.

ext%; E&a@gﬁgﬁk'\@%sgf Zﬁllger%? fogl&n% n%7drgeg_%1dngsfm§t {?DC for 30
rmﬂ'% give the@xp&tedlproliuct és 8Zcllew oil (5D.4 g). . .
- Met hyl - 6-p rroI|d| n-1 -yl-isonicotinic acid

HW&%@MS éﬁl@r(ér@i)re"tfﬁyﬁs 2H5nt-Eotd. Bi% 2&8;65@ (d, J=85Hz,
oH 03 g, 5.98 mmol) in pyrrolidine (5 mM ) is stirred at
%5Cfor 6 days. The m xture is diluted with 1 N aq.
NaOH (40 ml ) and the solvent is renobved in vacuo. The
B.iGr 2gebpmagiietyl)-sagad aeidiimsobhvedet:n 1 N ag. NaOH (3
m ) and nethanol ( 1 m ) and pyrified by MPLC on
At B> CaSsofiitioh & igteimddute BWQSZ%)TM oIk ( FO0OMLY Qhab Bardfully added over a

I-|son|cot|n|c acid g as a beige solid;
perLO@L w540 trRn=toga sEsPension PRNAH €136 pm osy THE (R mL). Stirring was

cof PSPy oy Py 1B e Bon i agsc. e evotuon

2- (1 sobutyl - met hyl - am no) - 6- met hyl -i soni cot i ni c aci d
The title conpound is prepared in analogy to

2-di nmet hyl am no- 6-net hyl -i sonicotinic acid starting
from 2-chl oro-6-methyl -i sonicotinic acid and usi ng

i sobutyl -nethylamne; LCMs: tR=0.61 mn, [MH + =
223.1 0. 2 D| rrethyl am no- 6- ethyl-lsonl cotinic aC|d a)

"~ O~ o~ 1 L A A ~ p—— A -
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with heptane: EA 9:1 to give
5-chl or o- 6-i sopropoxy-nicotinic acid isopropyl ester;

WO HoMB2499R = 1.10 min, [M1l]+ = 258.05.c) To aPGDIBISHF3282
of -chl oro-e-isopropoxy-nicofsinic acid isopropyl ester
(235 ng, 0.912 mmol) in dioxane (5 m ),

of mp}oﬁp&%yk@%ckﬁééaﬁﬁo%&x %f%‘n&ﬂdwas ddeod %%op%vise while the
ten{_#eira’tﬁt% rdf thdBEHLRNOSPRLRGifel £ 2903 1°66 SHIRIY) whsScRBEEG for 22 h at

he m xture is degassed and put under argon bef ore
rt. Poi2iaianc3vds cbdladgo —18°Gmmi then saraﬂdlerdleutfhlezemt&pﬂr(eﬁvath aq. HC1
tirred.at 0C for .h. The m xture is.co t
verpte B L BedH b tidfared il TRES S S BESH i gy (700 mL,
wagied Jekhéaeited Mad HEACIA 00 Dnc@¥ith dethe,| dricdldveAMPEE),. Most of
S, filtered and concentrated. The crude product is

thegirh ivfais eiapsiatpd dpforaHex pYastaddedyi ki medichnesriisgd pvemight at 4°C.
ThgI t@%ta? 8%1%%0)?1@%;& aw% % S}%’ltheglgg %%1{1 Qi' %&%%gv %8 Rk ﬁ&%%i product as
palmyélllov{/ M+y1;ﬂa1|s (452@ 08 1H NI\/R ( CDCI 3) : 1 35 1 41 ( m

HWRJ(%DM$O§55 366 (s1 6H)) g @7 @7 1& 730- rq)34 (mhaHbmse7 59 (m, 210,
compound can be obtained by hydrolising

B.iﬁ' i5%9%r8}%8€1¥@h?%%§%%&m9|4%0310P| c acid isopropyl ester

acc rocedure gi'ven in step d) of the

A v 8t '1@"}511@651%% QT8 P LBlCaES s g ot 0°C o 4

sol’@t%rybﬂﬁ&hﬁle $36)din Méo& mmlth) MHeSARH@RANY st{rd@ )18 h at rt
br ono- %gp|collne g, 11.3 mmol) is added.

bewom&mmi@ hysiraghilgrids 420 @ma%w The guspenyipe wap otilfied at rt for
P t r d:
40 R (RS ARE T e ol Wb Syt 8% B e acid
(100efioy andt dieredifout L0 @in. Thel imthite ek cipitae wag colhqtedl\iaddﬁ@i Wlth 10% aq.
3-sol ution. The xture is extracLed with ether .
citrggy geid, é&%t?raEYaHOEat%H fhege tH0ey frag serlohexang éP‘éd“%Hnder H at 40°C 10
NGE i on
e By g Pl AR Ar L PR B PR 00
'HBNMRODPDRMSG D [ @pwgsemremylmw dbnim, (ZHD 824 (8) 115 12.1 (s br,
colourless oil; LGMs: tR=1.06 mn; [M1l] + =
2H»30.00: 1H NMR (CDCI3) : d .35 (d, J = 6.3 Hz, 6 H),
6,.(s 74 0 B2 H, 7.48 (d, J
Ly 30 63 AL IgPionds  Brlabipentid - - 4
sol ution of 5-bronp-2-isopropoxy-3-nethyl-pyridine (1
Biy244gﬁn5n@9hwn¢k%6ahdMQp496Mﬁwmknylcyclotriboroxane
pyridine conplex ( 1 .27 g, 5.26 mmol) in DVE ( 12 nl)
To anduspeMia@g of M@%o@ﬁp%@l)k@rdﬁ@ﬂﬁsﬁe@-dmh C{9;90tg) uﬂd&bClg (130 mL)
ar gon efor Pd( PP 3 4 (1 nmol .
way gefeth! mﬁée rﬁF@eﬁhg agilinerdg- 5afflnEB6|8‘€ mwurias cHed & 430°C for
2hi tThb %aﬂ@@fo% tRutide 1sdédn%rﬁfidté’ﬁ ﬁlhvz?ctuﬁqnd(tﬁg r ¢ WasPEsted into
NaHCO3 sol ution (2x3 , dried over
WThé |sh$pen$1dn andilweheetht 2 Atlddl aﬁKhwawr aoié s‘;mrrcxti tot20i min. The

B G R P e s

in Eﬂ) v@a%h&iilvﬁthyfv‘NI 8y 1/c| ancll—@r&@ ThRotg. IpHde W Biied bVM MBSO, and

. T | ut
eva;@oraé@b rﬂpoxfaze:sla?msa rf;n?heg &M??fwﬁ Ry rcottinie chrooBiteayapt. 97 silica gel
eI bR SBRerk L adlond e e lighion SR s g € o e

4 6Td1aﬂdl@tx(@bmmaﬁﬁppﬁﬂlmmlméasfpaﬂd el apdals @3 ghear,
colourless filtrate 1s evaporated to dryness to give

'HBHPoPSISO): Srfethg i ke skl i B-4¢6 fm( 2. S8 (g, 18
potassiumsalt) as an off-white solid; LCGMs tR =
0.86 min; [M1]+ = 196.09; 1H NVR (D20): 1.31 (d, J =
6.3 Hz, 6 H, 2.14 (s, 3 H, 5.1 5 (hept, J = 7.0 Hz,
1H, 7.91 (s, 1 H, 8.34 (s, 1 H).
6-1 sobutyl -nicotinic acid 6-1sobutyl-nicotinic acid is
prepared in anal ogy to 5-isobutyl - 6 nethyl nlcotlnlc
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mn, [Ml]+ = 236.14. d) A solution of
5,6-diethyl-nicotinic acid tert-butyl ester (860 ny,
w@2@50av06 ) in 6 Nag. HCl ( 15 nlL) is stirredPEl/IESE8/053282
for 3 h before the solvent g _evaporated. Theresidue
is dried under HV to give 5,6-diethyl-nicotinic acid
rochlgride (923 ng) as an oil; LCGCMs: tR = 0.50
Lcﬂ%g %15

™N="180.05. g-Ethyl- -isobutyl-nicotinic
acid 6 Et hyl - 5 [ sobutyl ni cotinic aC| d i s pr epared in
anal ogy to 5,6 thyl -nicotinic acid

Examplg by 0’564'\hrﬂ'91|0 MhesDit % Cartune- BV'flmldwdh‘/lox&F‘é‘PX&hd

yﬁm‘icli?l 5,1 =dufrafBady! - propenyl) - cycl obor oxane pyridine
conpl e 8prepared in anal ogy to a procedure given by

F. Kerins, D. F. O Shea, J. Org. Chem 67 (2002)

1 .i.496?&y1493ﬁ:m)ic acit @WOM-R— (#-WoBapkanml)-dy Nwdin- =010 CnSde:
5,6-Diisobutyl-nicotinic acid a) A solution of

A Spbrdinc bif osgailcanoplicnyBel, @d(cﬁlo@o-gyrlﬁlﬁilm‘mM)OO @ dBy? rnrnol) and

300 mL hi
bereéfps %@ld%momseaznaiap ty %ﬁ @?5%“ rrel%% 364“32%9 Sﬂﬁwas tiffed at rt for
24 (ﬁ%@ﬁﬁ’é BLigg dﬂaﬂa& wrlfhsal e ael §&RI a\éﬁﬁsdhﬁlodl @HOHL) efﬁbeé'us%e&glon that

m.) and washed wth a solution of sat. a
for(néd wais )filenadl. Ot well{Eal mll)d waheashed woplhagle: wa&rdtnd @died under HV

. t d t
o QY6 o B G ik Uit FR e Sogttieng e Bl as 2
'H SR e De®) M. 2*3'&1 3 Qs 91 0m). § ¥ vk, 7 :26 9, ﬁ%} 705 (E[OJ 482 Hy,
sol ution of 5, i chioronicotinic aéid ethyl ‘éste
2HE0.8)-g 35 :6m65mn7| 6)8 @nd=3,24H6,2H); 8.61 (s, IH).

th( yl | obor oxane pyri di ne conpl ex
LC 1UI§ %7%?39%3 iy ﬂﬁ'ﬁ Aézné(%l\/E (20 m.), a solution of 2
Maq K2CO3 (5 nl) foIIovved by Pd( PPh 3)4(50rTg
1.ii0. KR8 [0 Bhmicanel fh W b-yefdrdx Rm@Bn-4-yl id
11m’ml ) is adged £thhﬁlﬁxt0f3?ég§?s gﬂg rredf;lg J60;1(% f}g)r gl amide:
t-Bg@KS gl*%eﬂt Or fod 3 rn 0)391% ﬁgdetdopcﬁ{loﬁpge & LUWuSSEnWoh bf intermediate 1.i
di et et her . e phases are separated and
(7 4thg, Ja6q4 Mok @ ¢tbylelxet glazgmle(do wilt)h THe etikyte bedame w&0ndnd)thick and

wad 3y eGP BRLY S i LR G MO TR Ao aion DGR it was
codléd toelrtedihﬂébdwﬁmmérqtse%mmﬁ L1049 QqPEasUEdd ksluRol (F3086L). The

by FC (Si @2, EA-heptane) gi ve
milgY Guiep oMty S b S FA R G100, Adiechoetinad et evtracts were

drlfci5 %/wgs6é’66ﬁ%ﬁ&) %Egiqﬁéc' f?ﬂrelte wl”ag (%lﬁcenttrR ted. ]The ]re&‘lamlrpg crystalline

solﬁi, xﬁaﬂu@ﬁeﬂd{ed IityMep)mmenydtéd Washéd Wikt wathi MeeHhaﬁd d@&sddamder HV to
is dissolved in THF& Om_), Pd/C
glve 21@ %@eeti@%qﬂast %Ssﬂ %@M%ﬂ&n% PRVERTAP AP @) s stirred

1 ANRLCRCTTS 2203 bl 7 Bl 20 3 OGS RRR 2T 18 ¢y 759 e 20

4, 461465(11(msm),1t5y99 @Ibﬁ?QUHﬂ 4 mpuﬂ) ed.8y (s E‘ﬁt 1%)4(72129@95)—$2 Hz, 2H);
7230084 (briT01 164 6k T SSHTA FROT-EbiS Ao aci d ethyi enter

( H“[@F L g. HCO (2 nL) is stirred at

Le ]g% {TgTr ?E%h be |$7d|\bsgacool ed to rt and extracted
wi th di et hyl ether (2 x 10 mL). The aq. phase is

l.i@vawyauéﬁnamdczd Mé(#ésmdm;ﬂzenﬁ) dr{Led-haodepyvidio-2gyloey)-
h5,9dlls b4§ otinic acid hydrochloride (0.1 2 g)

ethgky) pYOB Hir - g fid, LGMS: tR=0.73 nin, [Ml]+ =
236.40. g-Chl oro- nethgéﬁm cotinic acid a

TOF"né%]yb‘HB? d%fyl@mr@fieila@ iy 34, 1255pmeDiig f l‘;t dd0amlogves added
%2
Bl ] V6, 816 RIELS) R plIRbS o) i iy s simed
m., 2 m)I) is added slowy while keeping the
tenperature at 100 to 110 C. The m xture is stirred at
110C for 15 h, cooled to rt and diluted with DCM (500
m.). The mixture is cooled at 0 C and careful ly
gquenched with water (500 nlL). The phases are separated
and the aqg. phase extract ed W|th DCI\/I (tot aI of 800
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c) A solution of 6-cyclopentyl-5-nmethyl-nicotinic acid
i sopropyl ester ( 138 mol, 558 mmol) in 25% aq. HCI
W@ 20001024996 stirred at 65C for 24 h. The sol veneCT/EB2008/053282
evaporated and the residue i ._dried under HV to give
the title conpound as a hydrochloride salt (163 ng) in

for_g(gguggae?ortgg%—gglp%ql %)gqul?_%aggnc}.}ﬁg (é i9 8{ Zcprcg {:}1 1) WJS added. The

mixt8rcRv A HIRRQT Witk BINIRI(€5 BR) %n@l tﬂen sQ@reg’at 5( f8112@HRh)THeSmlxture was
added to a solution of Na (252 ng, 9 mmol)

heatest ha67C (250 sm)ed foh 8 Imibgfaue deing agaﬁtl uxeldd goet. nTkﬁureactlon was

Gl SR Pr (e ol °TEh 2 it g e 3B, P BLITRi b Spigture was

extfeReIdedtith EA 12 xdiob lﬂﬁ?d Tt dig WarktRictsaRBreCRBGRA Wi Qhter TB&Mbined,
r enmai ni né solid is ssolved in water and the sol ution

drigds onietMeRQis ddtetsyl ansbifhsgsaiveutzaf, theiditraichway exataritady The crude
pro%HCc’tpxga&S%rgsnal 1§'edef)1§(§1{13?| elg/eté%gé %al%e malpe?la? Q,'IQ cgl?e%ted washed
WltﬁQlddﬁi&hﬁlaM%d)PHﬂHetﬁﬁﬂdedhddmtgﬂet/ BIV to give the expected product as a white
5- chl oro 6- met hoxyni cotinic acid (976 ng) as a white
powdari(@47 26 Ms: tR = 0.77 mn; [M+1]+ = 189.90; 1H NMR

H%\%@[}D@%&) A5 043706@ P= %')%Hﬁb%ﬁ)ﬁ\(% 04 63 dn, %ﬁBZ 46074 (m, 21),

5.98cthi,or o-66+ HEt I11H)<,y61880gt bnj CHRC 7 D6LPRWB (19, 2ED; Z024MBH) (m, 5H);
i n msthynol %50 rﬂg? and H2SO4 (0.5 nm) is stirred at
7.5800% @or2HDp8 A4 (FHEDNS XY (v éH)s concentrat edand t he
ragl due S d g ( 150 M _) and washed tw ce
Cﬁ?hg lbﬁnﬂh [M% S%\%AI on. The org. extract is
dried over I\/gSO4, filtered, concentrated and dried to
L.igi foe(: %mhﬂoqy@nﬂ)Wlﬂ{dxlyombqp’rzmtiﬁn—byfloﬂy)Fﬂﬁkdxy] -pestehin-4-yl}-
/ 88g‘mg) as a white solid; LGMs: tR = 0.87 mn;
S“mﬁ+ = 201 .88. c) To a solution of

hl or o- e- met.hoxy-ni cot i ni ¢ aci d_net hyl ester (880
A w(l:lgtpnrﬁﬁdqo;mgﬁaron%de 255mL, 1 M ?n DCM) w%s slowly added to ans%’lution of

1nt&m%d1§fet { tii %1 §62‘5 d%t iy mﬂ{o%%%]’lo)roﬁ)}%l (9?(9 %S{tﬁlg'ﬂggame turbid

conpl e prepar e |n ana
andpao celfuresidge \separhiyd FThKeriktuss wBs shrre@ aBhe aAﬂoth@ portion of BBr3

R R e
susPBRion Was ﬁﬁ?&i%l%(fntoﬁglytfgﬁad&ltﬁdﬂ e hhRgoReRh %u@if&ﬁed with

put under mXture is stirred at 80Cfor
Meg¥ dfte ixtirs beershedightlyrwarmgidueled. Whe kolEsompds wasteddwith cold

er tract is dri oyer. , .
wallt (0 e Lo g b SR Vet S P b it Bt The combined
orgP¥ktrddtefclRyagela WikheH Mlﬁﬁw&@f deied tovBOMVMISDN, filest@agd Edncentrated.

4:1 to give 6-nethoxy-5- rrethl@ﬁro penyl)-nicotinic

Theyefude pEadwgt Wé%P@#ﬁf(de]@OCFﬁ})n HHcanld slying widls heptpne: 4 lnlsfollowed

by E@gtﬁ %sa{?g}n %T %&MZ* Bt pﬁslﬁg% lgrgta](hgrillél p% g%éd a% HV at 45°C

for38 9&0 (gdve tBe Epecttd@hodirt as3a White,@rallise pdwddy (1.82 @4 (d,

Ld =20 Hz, 1 H) 8.712;_id,\]:2.3 Hz, 1 H). d%fBA
HW&KCB’@&S%%%@ X 2 7het T (bl 8301 (3 bhi2€Bt T-A9 & br, 1H),
t th | 5

71§C7I)p7€i¢%¥}é @2%@@?%# ég)wzﬁox Se ?28 mE;) in

LCeMl‘jan{OEIEOQSrmh,)[MﬂH]éznjmme is stirred under 1 atm of
H2 at rt for 18 h. The catalyst is filtered off and
the filtrate is concentrated. The crude product is
purified on prep. TLC plates wth heptane:EA 7:3 to
gi ve 5-isobutyl-6-nmethoxy-nicotinic acid nethyl ester
(260 ng) as a colourless oil; LCMS: tR = 1.08 mn;

[ MF1] + = 224.49. e) A solution of

5-isobutyl - 6-met hoxy-nicotinic acid nethyl ester (260
mg, 1.17 mmol) in 25% ag. HCl (10 nL) is stirred at
600C for 6 h. The solvent is evaporated and the
residue is dried under HV to give the title conpound
(230 rTg) as a vvhlte SO|Id LCGMS: tR = 0. 95 mn

PNA PN ™A B N PSR S SN\ ~ N P —
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H, 7.82 (s, 1 H, 852 (s, 1 H).
6- (| sopropyl - net hyl -am no) - 5-net hyl -ni cotinic acid The

W@ paob@249earpound i s prepared in analogy to PCT/IB2008/053282
6- (et hyl - net hyl - am no) - 5- net fzy| ni cotinic acid using
N-isopropyl -nmethyl-amne; LGMS: tR = 0.58 mn, [M1]+
= 209.1 0; 1H NWR (D6-DVSO): d \ .23 (d, J = 6.5 Hz, 6
H, 2.40 (s, 3 H, 2.97 (s, 3 H, 4.22 (hept, J =
Hz, 1 H, 807 (s, 1 H, 843 (d, J=20H, 1H.

THF (600 nm.), triphenyl phosphi ne .(19 67 g: 75. 0 nmol)

1) FiliipBlncel snsogscin, Bingi foRismyangs Rgm $416) GO chPPLNE human

EmgglgorsThe m xture is sti rred and warnmed to rt.

Stirring is continued for 16 h before sat. ag. NaHCGs

solution is added. The mi xture is repeatedly extracted
Exparinpend metkedsc onbi ned org. extracts are dried over

MpSH4, filtered and concentrated. The crude product is
Fotpcwnilﬂeitieidn byndG@ {thdips, amentEsncd: E)CHO cglly expressing human recombinant

ETW{ﬂrt é%lp%g}grgbc@%tﬁ)é@e% d@ﬁclrgsogrgf A rlta%iql Q_I’:Il-l_l‘]é 3 g%}ﬁt?ts(fﬁO cells
wefd rbd ﬁn@the i &iing Rk QK AN 0Ls! e Fioad @e&trlhb}édi BRUEV ., et al, FEBS
215%?[GI ? ang di et hyllﬁam ney( ( g, 152

Letmfb?%)ig%?-i@)red in a seal ed vessel at 800C for 72 h.
The m xture is cooled to rt and concentrated. The
The assiaglue piesfodhadsm 2ea uln5O@M( Tﬂ15foll _HuffendpMeshedchiding 25 mM
4 sol ution (2x50 ni The washi ngs are

Mné%lz, rléB%EDgéc%l% 2h BCR B50 lwolffpmparéeneéw Pétigp. Membranes
f

coBFASE25R08: AUEGSRB, 1 s PSP Aoy

an(hmlcd:asmg ybnmtreMor(sBJfaﬁlla@)sllak alaagmilslt@Mmmhl;untﬁid\/ﬁinimlam:binding

welg es%?laéedi_ﬂl[ M+1 S Witﬁ etn%i WhtEIJIHBR lg\gl%lpls)rqg;)ecqg%bé%tger 2 h, the
meﬁlblllai)n%s Q&g , fill‘fferka Oﬁ;f ﬁ%@rp(léles -éorrtalznr?g GZF/C 2ﬁ1'f9rs @}n@ﬁltétﬁlates from

To a sol ution
Cabectal Rncbarﬁ SiAeZhlyﬂarﬁmtxeﬂambt To |e@claweldi, iﬁ hk lof ssingHation cocktail

is 4ged QMBTRSiioad, UrebaBBE o Zagish, SWirng) Mdger plates

codi!l't&f 1H3é| m#étdptaté goé@ergToﬁ’@oﬁlnt N Rfberrd Padkald §. Mﬁl@ﬂcHtS&l@zerland)
in toluene) is add dropwi se. The m xture is stirred
f d
All?%l’e ?%?i&%o&n% M&@ d%@@l gtg% l&?e;dl aﬁlgr Jddgﬁl H?i,;l\g% 1?9%)155%4 1S Tun in
themmedenceast 25%. DMISICswhmhnmfound nbotouenaeﬁerei sg@fidadly with the binding.

Stll‘l'ln onti nued.at Cfor 24.h.. T [
ICsHisqalgudd Fi fi'acelacepaamn %fzad* taopist 1'11 l%gﬁfégﬁﬁwwﬁc binding
of WaLET Forl Rfer@hott %rﬁ]taélﬁldg' {hteefoge%csgevalﬁa @84 folaﬁd ET, cells:

filtrate is extracted tw ce w he conbi ned org.
0.0exnMhot s 8afa lafﬂlemdolvlérnNm@e@) foi Eile}. ddl saqedls: 0.067 nM (n = &) for

ET%W@?@% %Jllée product is purified by CC

6- di et hyl am no- 5 ethyl-nicotinic acid ethyl ester
(2.40 g) as a colourless oil; LCMs: tR = 0.78 mn,
[MH1]+ = 251 .1 9; 1H NMR (CDCI 3) : 81.15(t,3:70

Hz, 6 H, 1.27 (t, J =7.3 Hz, 3 H, 1.40 (t, J =7.3
Hz, 3 H, 2.65(q, J =7.5H, 2 H, 3.36 (g, J =17.0
Hz, 4 H, 4.37 (q, J =7.0 Hz, 2 H), 7.99 (d, J = 2.3
Hz, 1 H, 8.76 (d, J = 2.3 Hz, 1 H. d) A solution of
6- di et hyl am no-5-ethyl -nicotinic acid ethyl ester ( 1
.78 g, 5.34 mmol) in 25% aq. HCl (50 nL) is stirred at

65C for 18 h. The sol vent is evaporated and the
product is dried under HV to give the hydrochl oride
hydrate of the title conmpound (2.30 g) as a white
solid; LGMs: tR=0.62 mn, [Ml]+ = 223.1 5 .

5- Et hyl - 6- (i sopropyl - met hyl - anmi no) - ni cotinic aci dThe
t|tIe conpound |s prepared |n analogy to

- .
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trivinyl-cyclotriboroxane pyridine conplex ( 1 .75 g,
7.26 nmmol) in DME (27 nL), 2 Maq. K2CO3 solution ( 10
woregovkssvecided. The m xture is degassed and put PCFTE2008/053282
argon before Pd(PPh 3)4 (300,719, 0.26 nmmmol) is added.
The m xture is stirred at 800C for 3 h before it is
cooled to rt, diluted with diethyl ether and washed

Re wi.th sat. aq. NaHCO solution. The org. extract is
----- cBed over MySO4, filtered and concentrated. The cr ude

fi | . el
Thb 5o SR bnad for e PRSI Bt BTl BT IF Sabl | horeafir
di ssol ved in EA, repeatedly washed vvlth 5%aq citric

aci d—softutiom dried over WSO, —fitteredand

evapor@t@mﬁomml sgiugwrd- chl or o-4- met RBYA1Qs vi ny|l - pyr E@i Heso

(1.24 g) colourless qjl; tR=10.90 m
[I\/H] + = g] c) To a sol u|t| on o{hﬁ) rM)
6-chloro /I nrnf h\/l 2.\ nyl pyrl dine ( 1 2/ 8 06

] o

rmol)o\lp wat er (50 m ) and lacet one (50. ‘&1#_), KMnO4
(6. 53 Hy) IS added. The dark m xtjure
bedtNes NHr J0C) and is stirred at rt for| 3 h

bef ore P& ered over a sintered glass [filter.
The so[“ven of the colourless filtrate is evaporated
to glv de 6- chl or o- 4- nethyl - pyri di ne- 2- clar boxyl i c
acid potassipgmsalt (3.2 g) [as a cokqurless [solid;
LCMs: tR=6L{ mn, [M1]+ 5 17 1 .99. This materlal2
is suspended in ethanol (1500 m ) and H2SO4 (2 m _) is
added until a ~sSolution forns. The m xtjure is

heated to 700C flor 18 h. Thel mixture is cargfully
diluted with sat ~&q>gNaHCC3| sol ution until |a pH of 9
is reached. The mixture is extracted three tjines with
EA. Terepasmdioh&ymedyll extracts are dried over MySO4,
filtered and concentrated. The crude productl is

purified by CC on silica gglpghuting Wit h hept ane: EA
3:2 to give ethyl
6- chl or o- 4- net hyl - pyri di ne- 2- car boxyl ate (500 ng) as a

2) TR DL Byt Sifhcel e BOntf 155‘%“ Pl g e,

recbbtoré)a‘iﬁll(all trathealGiggsETpdetdptork) 35 (s, 1 H), 7.89 (s,
1 H. d To a solution of ethyl
6- chl or.o- 4- rHst hyl - pyri di ne- 2- car boxyl ate (500 ng, 2.51

Exp g...%liaggp.h .......
-tris-(2-net -propenyl) cycl ot ri bor oxane
Th?))fﬁlilcdlloﬁ@l e@rhaw@k peér@.y 7, the egdothl pniagomns wapassessed by their

R L g o PR, SR PR i Tyt £ ertors

and)oﬂﬂﬁ comahdtidnsinddeteldby Jdreforaxit $6e oinsras tracheedriags @O receptors).

or. 6 h before it is cooled to rt, ed with
Adgfay WF ralt ere ansethRised g crspogrmatids R racioriecgghea were

excﬁ%ﬂ?’@lsg@e)edsa%ld%'t an3-sThe fhG. TR hasthelivin/dpiiRHUURVEES removed by
A, Itered and concentrated. The crude product is

geml@rrubbleg olﬁyheO@tlmal stirfdcc aEaphl rired was sigpevidet iheptlamb:ifodated organ

e, 4-net hyl| - 6-(2- . '
oot T S T o MM 1S4 NS PO
1 5 Nliﬁ@O'EQQS f@a(ﬁgHgl@ %R})&’o&'( 10) laéﬁt N\@;‘(Cffﬁlgl assed rith. 9'5% (02’ and 5%
) S,

CO(Z SThc3 rlpgs w¢r64@ot(nqcteg ter fqrcg tlfqzls ugeqsband@samet(lg teqSqu) Was recorded
(El\ﬁ[ ?ﬁc(lﬁlbg)g SrrAétPhar]? %?%% é 'F?ej riffds w%eastr%%lhg&a Irt SX:) )Eesrtln% tension of
3 gc’:’(@d)l@&)&lrmyé (mhear) Cuﬂ.lﬁﬁttlﬁf@ dofts &P ETmD|(e)oriaD1 ofl kﬁai(oﬁoxﬁlﬂ.}%c (trachea)

and et hanol (5.m.), Pd/C. ng, 10% Pd) is added. The .
weig addgd afters l:,Q mit Bgubstio ﬁl@rte%somp@m@é}r itp vghiclc fThppunctional

The catalyst is filtered off over celite and the

solvent of the filtrate is evaporated to give 6-

i sobutyl - 4- net hyl - pyri di ne- 2- carboxylic acid ethyl

ester (174 ng) as a colourless oil; LCGMS: tR = 0.84

mn, [M1]+ = 222 48 f) Asol utlon of

o ~ o N N | N T |




IH NWR (CDCI3) : 2.36 (s, 3 H, 7.37 (s, 1 H, 824
(s, 1 H. b) To a solution of
WQ 200924908 or o- 5- net hyl - pyri di ne (337 ng, 2.08 PEDIB20081053282
met hanol (10 nlL), NaOH (93 ng. 2.33 mmol ) is added.
The m xture is refluxed for 5 days before it is cool ed

mhﬁﬁ@% @Q?e:n!asléfo?q%ew a‘ffSP s %éss%ésteéa% flteygf: altﬂgwgsA the' Goncentration

ratiONE e el @i o ttRe YIgHE of the EC50 induced by different concentrations of test
2- chl oro- 4- et hoxy- 5-net hyl pyri di ne z 240 ng) as a
compaund. dilsodis thed RMReEDEIN3 pof : er@lothebn (8ged8d Hp, g&. 90hgl§maximal

confistho 185 it e ablieegnhiarihe Hhiedh HAEngh) Kpidhnduces

two-fdld sHi@ iR tOEQL, vee Of o
2-chl or o- 4- net hoxy-5-net hyl -pyridine (2.91 g, 18.5

mmol) in DME (75 m ), 2,4,6-trivinylcycl ot hboroxane
..... Resltsi di ne complex (3.13 g, 13.0 mml) followed by 2 M

agq. K2CO3 solution (25 m _) is added. The m xture is
Th@@@as@é@smalp@d fomther camprond bt reulrd( BPh 33)ate (@884 in Table 2
han%B%P 332 Mol ) is added. The mi xture is stirred at

8 for 15 h before it is cooled to rt, diluted wth

wat er and extracted with diethyl ether. The org.

extrac 1s washed W Ih sat. ﬂq NaHCO 3 sol utfion, dried
over Mj®OROUNd SIUEWEY and conlcent rEde#PItaThe or udePA: trachea
product is ﬁﬂ%kjled by CC on SI|IC%ﬁgf| el utji ng “‘Qﬂu)

heptane 0 give

4

4= IICLIIU)\y 5= |||:L||y| 2=V ||y| -pyi': dtre 22 g) as—a

mhlteO§p|ld LCG-MS: tR = 0.52 mn, [N%1]+ = |150. 08. d)

Tokg sSL % rnethoxy-5-nethy|-2-vinyl-pyridine (
g, 8.2 in acetone:water 1:1 (50 m ),

KMhO4 2.0 mol ) is| added. The m xtjure is
stirre rt for 3 h beforg it is filtered.| The
filter és washed with water and acetone and t he

filtrate is foncentrated and drie to gi
4-nethoxy-5-EﬂFthyI-pyhdine-2-cargg ??c acil(d 55+03
pot assium saltl (2..20 g) as a |ight bromn sollid; LCMs:
tR=0.41 mn, + = 167.199. To facilitatje the

purification of §he compound, the material i|s refl uxed
for 18 h i n ethan cent ai nijng H2SO4. The resul ting 4-

O

neth t nyI pyriidine ethyl ester is
por1 b Bt eL |

ica gel| eluting with heptane: EA

L IH-NMR

(CDC|3) . d 1.47 (t, J = Trsgplel2, 3 H, 2.25 (s, 3 H),
3.97 (s, 3 H, 450 (g, J =7.0Hz, 2 H, 7.64 (s, 1
H, 839 (s, 1 H. This ester is then saponified to
give the title conpound by treatnent with 6N HCl at
65C for 16 h. Db-lsobutyl-S-nmethoxy-nicotinic acid a)
To a solution of 2,5-dichloro-4-hydroxypyhdine ( 1 .43
g, 873 mol) in DMF (15 nlL), K2COXB8 (2.41 g, 17.5
mol ) followed by nethyl iodide ( 1 .48 g, 8.73 mmol)
is added. The m xture is stirred at rt for 24 h before
it is diluted with EA (200 nlL),washed with water (2x1
00 M ), dried over MgSH4, filtered and concentr at ed.
The crude product is purified by CC on silica ge
eluting with heptane: EA 1:1 to give 2, 5-

di chl or o- 4- met hoxy- pyhdi ne (0.73 g) as a white solid;
LCMs: tR=0.85 nn; [M1]+ = 177.90. b) To a

sol ution of 2,5-dichloro-4-nethoxy-pyhdine (730 ng,
4.10 nmmol ) in DVME (16 M ),

2,4,6-trivinyl cyclotriboroxane pyridi ne conpl ex (987
ng, 4.10 nmmol) followed by 2 Mag. K2CO3 sol ution (4
m ) is added. The solution is degassed and put under
argon before Pd(PPh 3)4 (95 ng, 82 mmol) is added. The
m xture is stirred for 18 h at 800C. The m xture is
cooled to rt, diluted with EA (200 m _) and washed
mnth wat er and sat. ag. NaHCO 3 solution. The org.

I Y T D AR A SN ~NA L Y 1 N | T T Y 1
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evaporated and the residue is dried under HV,

suspended in DCM filtered and dried again under HV to
W@ R00e/ 024906 onp- 6- net hyl - pyri di ne- 2- car boxyl i ¢ aRCTIR28083033282

g) as a hydrochloride salt iy formof a white powder;

LCMs: tR=0.46 nmin, [M1]+ = 2 15.93. e) To a

sol ution of 4-brono-6-nethyl-pyridine-2-carboxylic

aC|d h drochl qri d 100 0. 396 ) in butanol 6
Phagmaca %{cﬂwﬁmrﬁiafwﬁ@?g Yiosg o) adiumstratibagaed and'

the mxture is refluxed for 2 days. The solvent is
Exp&imied mdthy@euo and the residue is dried under HV to
""" gi ve 4-di net’hyl am no- 6- net hyl - pyri di ne-2- carboxylic
acid (102 ng) as dinmethylanmoniumsalt in formof a
Anigely iR gon carpengve! theyted)d. 48 min, [Mrl]+ = 18 1 .07,
This material is dissolved in DCM (5 nmL), nethano

Mal© VslstﬁE)raén ovithr pelbddlyl asighe (f520A-350 g hecrsolsedi G plarmacokinetic

expc?{méea?s r%é ranl_ic/‘nlualafa zat18¥1 t;}%elfo ﬂ% a l%agﬁ_g ° a%gn %%%g%}g)@veg% housed

undef lcsﬁdiud)@mmdwa@a htithi the MHI@u@c{ehaepm Ik bﬁw w the e;lﬂérlrnent
NVR (D6-DVBO): 1.20 (t, H , (9,

ratewereanepthetized H)'lth gn&xtﬁre(@f ke@ar}q}l (9@ ngjkg)sand]g(yﬁ)zmeﬂ 43410 mg/kg)

Lp. Aglﬁagef} E%l’v&éa% Zxﬁ)l%‘?fe(p{l%de? ag%);[ ndlt ns, glrt (‘51)1(ey qgglag 8731&1 tP allow for
multifi¢ élovdnjaaiphicig) 2\ for emlve@ frﬂmag,mlefuy)anésmhesw animals were housed
hy | - pyh - I
1ndty§g1|}?én§lglil ? ;;}agﬁﬁrgepﬁ %/q%pc%p Itlggsb 1y M Ceﬂ{rg %ﬁ%’twi‘,zg_ ic(::alggs with wire
me%p%pg)%nd stan. alrdlze?1 ?ftwood b ddlng Amrnals had fr ge access to Water and food
4- (I'sopr opy y m no) - 6-met hyl - pyri di ne- 2- car boxy
dutingcthacécdvaiyeetind bed therporentirateonalfits ergdriesnta
triethylammoniumsalt in analogy to 4-
dlneth Ian1 0- 6- met hyl - pyhdi ne- 2- car boxylic acid using
Expeg Wi gy Oe8Pify | ami ne: LC-MB: tR = 0.57 min, [Ml]+ =
Pha%%%ggl%n(letl{glexyel? ntlsii)ve% pﬁjfl rrée%&d?gstarsraﬁ) 811 ;Z %—é?eggr’ jygular vein
caﬂﬂhlatlgr(l o aﬁ&klxq) for s7er1211 %l(o'ﬁ'a saﬁgbﬂﬁg FesBorftpdtifd§ Werdadthinistered orally
S,
by gawiet Iayd0&¢s nﬁﬂ(hyigékg iBdoqulywasdithee séhjplad boxgidetnetiine Phamts over a

peri R REAE: BRI DBy P e AR o e PESyTefignss oy jasma were

quahSifieg Uﬁh?YlléﬁUn%hrolﬁﬁ'té\@apHyR couPled 2 tdn Mass Mpddttontetry (limit of
167.01 . Tnternedi ate:

quagtifsetiapl - 4.6 magylanPirempgakinatie - valeationx yas c peréeracet Hying non-

R =056 mn, [Wl]+ = 19501 ; 1H MR
Coﬁ%ﬁ%%ﬁ%ﬁ 7.0 Hz, 3 H),2.53 (S, 3 H),
.92 (d, J:50HZ 3 H, 4.40 (s br, 1 H. 4.46 (q,
Resliles: 7.0 Hz, 2 H), 6.46 (d, J = 2.3 Hz, 1 H), 7.18 (d.

J =23 H, 1H.

ThéhhIS0ips OPY B71aRe 116 dredrinyde-rpies iCdi measardaah eyt if6r tA€ cémpound of
The title conpound is obtained in ana

formuy Ingch fo1a a ra BT @caetomponpg rof dWﬁéDz/OSéé%@%}/ be cfogegd an Table 3
hm%@%gg i sopropylam ne; LCG-Ms: tR = 0.60 min, [IVM + =
54. 6-Di et hyl am no- 4- net hyl - pyrldlne-z-carboxyllc

acid A solution of 6-diethylam no-4-nethyl-py

pdi ne-2-carbonithle ( 100 ng, 0.528 mmol) in 25% aqg.

HCl is stirred at 900C for 18 h. The m xture is

diluted with water and extracted with EA. The pH of

the ag. phase is adjusted to pH 11 by adding 1 N aq.

NaOH sol ution and the m xture is extracted with EA

The pH of the aq. phase is adjusted to pH 7 by addi ng

1 N HCl and the solvent is evaporated. The residue is

suspended i n DCM net hanol . The suspension is filtered

and the filtrate is concentrated and dried to give the

title conpound (130 ng) as a white solid; LCMS: tR =

0. 57 mn, [M1]+ = 209.01 ; 1H NWR (D6-DVSO): 1.12 (t,

J =7.0Hz, 6 H, 2.31 (s, 3 H, 3.57 (q, J =7.0 Hz,

4 FD 6 82 (s, 1 H, 7.1 2 (s, 1 H).



with additional diethyl ether and dried under HV to

give 2-ethyl-6-nethylisonicotinamde (2.85 g) as a
wanie49eswder; LC-Ms: tR = 0.26 min, [ Ml]+ = RGBIE25(08/053282

1H NWVR (D6-DVMSO : d .23 (t,_.sh.= 7.5 Hz, 3 H), 2.49 (s,

3 H, 2.75 (q, J =

(s br, 1 H, 811

7.8 Hz, 2 H), 7.44 (s, 2 H, 7.59
(s br, 1 H. b) To a solution of
mrlo (9 85 g 174 m'n:)l)

I7

and pycaﬂp&ﬁld(s@u%reg 85. 2 InthM (80 nm), cL
trifluoroacetic anhydride (9. 1 1 g, 4 mol) is

added dropwémekht 00C. The nixture (® stirred amoon’kg")
for 1 h before it is carefully diluted with water and

DCM Thg gixture is washed with 4%aq. citrijc acid
sol uti ont ol | owed b%rsat ag. NaHCO 3-sol utijon. The
washi nys~ame exfracted twicel with DOM The conbi ned
org. eltragts QU dri ed over| M\gSH4, filtered and
concentr ' briefly drijed under HV to give

2- et hyl - 4- cyano- 6- net hyl - pyrfidine (2.65 g) as a
colourlessNliduid;, LGMs: tR=0.58 min, [MHl] + =
147.06; 1H N cDCl3) : d .33 (t,2%42 7.5 Hz, 3 fyy/;10.0
2.61 (s, 3 H, 286 (g, J =(7.8 H, 2 H, 7.21 (s, 2
H. c) To an i c®goned soluwlon of potassi um
tert.-butylate (7.]L g, .4 mmol) in nmethanol (50
m), hydroxylan1néLQ;JK chlorlde (3.78 g, 54.4 mol)

i s added. The suspensio stirred for 30 min before
kﬁﬂ@bhyddﬂdoyﬂnn%@@ﬂﬁﬂhyﬁﬁpyr|dine (2.65 g, 18.1 mmol)
is added. The m xture is refluxed for 3 h before it is

filte e . The filtratels evaporated to dryness and the
resul Waig solid is dissolved in water (30 nl| ) and

exq.rgc‘ edyw @ 3x1 50 m| ). The conbi ned org.

ext Facts| ar e centrated and dried under HM to give

2- et hyN“Nhydexy- 6- met hyl -ijsoni coti nam di neg (3. 43 Q)
as a mﬂ\t powder; LGMs: tR=0.31 mn, [IVM + =
180. 07; nA (D6-DMSO) 1.22 (t, J = 7.5 Hg, 3 H),
2.44 (s, 3 , 2.71 (g, J =(7.5 Hz,82 H), 5.|189 (s, B3
H, 7.31 (s, H) , 9 87 (m L H).

N- Hydr oxy”™-i sapmr o g- met hyl -i soni coti nani(di ne The
title conpound ifs ﬁ?epared in anal ogy to

2- et hyl - N- hydr oxy.- t hyl i sjoni cotinam di ne |starting

from 2-i sopropyl - 6- ne@%yl-lsonicotinic aci d |et hyl

estegfvos NS of bRl r 42 mn,| [M1] + = 194.08; 1H NMR
1.22 (d, 1.0 Hz, 6 H), 2.44 (|s, 3 H),

2. 91 -3 UA (hept, J = 7.0 Hz, L H), 5.9 (s, 2 H),

7.32 (s, 2 H, 9.88 (s, 1 T&blelﬁ- Hydr oxy”-i sobutyl -

g- met hyl -i soni coti nam di ne The title conpound is

prepared in anal ogy to
Ph2rmadokiindtich yul manyafGr mealbipld-denei ozl admmisti-atéonst art i ng

from 2- isobutyl-6-nethy|-isonicotinic aci d et hyl

?%ﬁ% 0.52 min, [M1]+ = 208.1 2; 1H NMR
----- I? T34 L sy (d J=6.5H, 6H, 2.06-2.16 (m 1
. 2.59 (s, 3 H), 2.68(d, J =7.0 Hz, 2 H, 4.91 (s,
Thl@ SJtl)dy Wad pdrf@rencdlasH) doubl2dlif8, pldcddb-controlled, randomized, ascending
Hydr oxy”- met hoxy- Q- nethyl-lsonlcotlnan1d|nea)
dm@&ﬂ?ﬁ?ﬁ%wﬁtld ( 1 m_) is added to a suspension of
2-chl or o- 6- net hoxy-isonicotinic acid (4.1 6 g, 22.2

suwag§b”bn&¢%ngggbdﬁzo m _). The clear solution is
Stirred at 70 C for 18 h. The mixutre is neutralised

i e
per K BEURPLAEE 8 R PRGSO ) R afeh 30 EXEAEN S Rucy e
havexg bantcheeked folr theid chyidilitVg@@g a fdrbdrgmeekandonoant r at ed

and dried to give 2-chl oro-6-nmethoxyi sonicotinic acid

ethyl ester (4.32 g) as a white solid; LCMS: tR =

1.00 mn, [Mt1]+ = 2 15.89. b) Under argon, dinethyl

zink (14.26 g, 149 mmol, 124 nL of a 1.2 Msolution in

toluene) is added dropwi se to a solution of

2 chl or 0- 6- met hoxy-i soni cotinic aC|d ethyl ester (5 37

~ A ~ 1N 1 e~ 17/ 1\ Ay Y.V NN AN I Y
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hydr oxynet hyl - 6- net hyl -i soni coti nam di ne (235 ng) as a
bei ge powder; LCMS: tR=0.17 mn, [M1l]+ = 182.01 ;

WQARVOBINRINOG6- DMSO) : 2.45 (s, 3 H), 4.52 (d, J =PGI/831p(8/(133282

H, 5.37 (t, J = 5.8 Hz, 1 H);,_5.90 (s, 2 H), 7.36 (s,
1H, 7. 56 (s, 1 H, 9.92 (s, 1 H.

|sobu njcotjnamdine a) To a
Ehg@F’f&w éorngs {@fthgfq%@mwmﬁuamcm%l acid (200

3.48 mmol ) in DW
al%g‘ﬁ?‘?ﬂ%y“%%é‘% %gg d%éf'?%(_l Cg‘gsquﬂgl ) is added at 00C.
THhealthi ¥h lﬂl[eéoaisfs of tnilerd[cﬁﬁhlfs’(mlfy dind tirie sseednadnes ferforiditSsciatning;

di oxane (6,1 05 mmol ) js added. Stirring is
éﬁﬁ@ﬂﬁ%@@“ﬁéﬁeQwﬁndﬁaﬁﬂzgﬁﬁénn1xture i s concentrated

yI h tipa
B BS4 RSyt Yo L Bl DRt Eorases DG e
dj)BB o Oved mirAHPGMA (BR 15-D0 tipad aftyrt i 0linfi@ 10480 sEIQLne %oéﬁlon (limits
3 follomed by trifluoroacetic anhydride ( 1 .25 g,
i s added dropwi se at 00C. The mxture is

_Sllrt%l-leg(? Ege}tw{tﬁout gflméal!}r g?efvgﬂt ab&é%aﬁltlgk luted w th DCM

ur e ‘citric acid

&@érhdtbl@% v.f BibLinEstrpYand ﬁﬁialysﬁﬂtesﬂ\&gﬁ@n&odldﬁdtﬁ fr&ﬁltﬁ@I normal
over filtered and concentrated. The cru

riﬁléﬁmeta qhglcguyrqlﬁ:‘eat Werttc on silica gel eluting VVI th

g%%l{g treﬁult% f oy ﬁn%q pdggn ECOﬁalfl (fannzzblﬂ(}gs n%Blatgs benzodlazepines,
Qﬁﬂﬁtﬂlﬁrdt@@ #igiclic arhﬁ:ebﬁssdna mctha8@bnd)iand al[nfyh'étllmme_) 175.1

7; 1H NWR (CDCI3) : 0.98 (d, J =6.8 Hz, 6 H, 2.20

(A pty. torommurpipate with)the pnvestigador ig t]q; locgl langyage, and=toqurglerstand

a4 c6m g? with %e rgec?mre%l s ofEnE&ubs b) To an

I ce-co ion of potassi tert -butylate (284

MR T

S&Vﬁﬁﬁqﬁé Qf&e'als p&’id(f ]IBI‘?(Q th Qbre3Rinp] lﬂs‘@%f &f ﬁlmcal ev1dence of alcoholism
-1 sobutyl™-5-neth nicotinonrtrile ( 126 ng, 0.723

mmﬂugﬂ@wedded The m xture is refluxed for 1h before

e SO i s evaporated. The residue.is ol ve

SN Ghe SRR T T Aot oo LRl BT EPekicl Ahy discase
%ﬁd/o%;éte%é of Iﬂﬁ &%m@l BEthellcll cAitiACHRicAIBigll iRétfere with the
over MySO4, | tere concentrated and dried under HV

tabsgpmen, l\dlhmbn@wy Belabaliim r -Bcratiphydfniheostidiadias fiec., impaired

[hﬁﬁ.t Cngl) I b%\l\gloltl,iﬁa | dfregtcax%)carélﬁvaéc]lﬂ%r gbnj)rmalétleg pancreatic
tdscaes throalclsﬁnﬁtbﬁi@tof profouhicOd ldénstibatibn o2 .d¥&rHes, o8B other acute
H, 2.72 (d, J =7.3 H, 2 H, 491 (s, 2 H, 7.70 (d,
Fymptons ted_[tq_she @s@@n‘(egtmaj teact wgh p@ly gppendectomy or herniotomy
%ﬂm&} dr oxy- 4, 5-di et hyl - pyri di ne- 2- car boxam di ne a)

rme beoroxine (2.84 g, 22.6 mmol ), Cs2CA3 (9.58 g,
AistbryroD hepatinid B bf Ceadd/obpdsitivepleadphiraia the h8gatig, scddzy which
mml) is added to a solution of

S0¢EYFBcUC ARERYIC ;519%1%@ or)C ERHCBRIEYT Yacchgicd sabigts);
(ﬁﬁﬁzgémﬁgﬂ%nr%%}ﬁ Q%%ﬂ%%§e§ carboxylic acid) in

Erenane ( 100 ni ) The m xture i s degassed and put
under argon before Pd2(dba)3 (414 ng, 452 mmol)
ddidiedy offthmicgtlp yelsvanp bypsiresnsitigity pt sariogs dvemore@tl@m tojgy drug;

The m xture.is d and anof her ortlon of,
arsraonFhnh b tibe 5G9 980 Fkt RSnt RS tad e g regercening
2Rathid¥®h;) . Pd2(dba)3 (414 ngy, 452 mmol) and tri-tert.
butyl phosphine ( 183 ng, 905 mmol) is added to the
filtrate. The mxure is stirred at 100 C for 72 h
before it is again filtered. The filtrate is
concentrated, diluted wiwth DCM and washed with sat.
Na2CO3 solution (2x25 m ) followed by brine (2x25
m ). The org. extract is dried over MgSO™4, filtered
and concentrated to give crude
5 6 dlnethyl pyrldlne 2 carbOX|I|c aC|d ethyl ester

N = — - A NS N A o T L



10

15

20

25

ethyl ester in analogy to
N- hydr oxy- 2- hydr oxynet hyl - 6- net hyl -i soni cot i nam di ne;
WQMB2499R = 0.72 min, [M1l]+ = 208.52; 1H NVRR(UDR0OB) 053282
0. 96 (d, J =6.5 Hz, 6 H, Jzﬁ6-1 .97 (m 1 H),
2.54-2.58 (m 5 FD, 7.49 (d, J 8.0 Hz, 1 H), 7.62
(d, J = 8.0 Hz,
. rﬁrma%szy sam@nataﬁ%m%tmeay it #Re. Dedieption sHhar meesyked or OTC)
t [ anal ogy to
ﬂchjhgr oxgpgllﬂc?}rgtol%?ﬁ @{S{:@%F%g%?!f%am di ne starting from
J éLo@s df 25t dy br pytedifidéoodt \Olalilbﬁ)ﬁld)ﬁths baford;thé Gulify: tR =
0.38 min, [Ml]+ = 166.1
o NymjipBN P e clgbwlfvylrelezvaﬁfetliw& iy tiedt-wecl perpd dressili@R rsreening

gggég J%?F@%gﬁg?ﬁ3#¥§§r |ne-g{£;?ggxylic acid in

anal ogy to N hydroxy-2-nethyl-isonicotinam di ne;
CohonNBint viRdicafdors3diaiany afieiy] aléohol 20@4k2, physical activities

N- Hydr oxy- 4-i sobut yl - 6- met hyl - pyri di ne- 2- car boxam di ne
No thfcdnitdng nedivhooimndas sllgveinaces ot the tieighcht eMadverse events.

4-1isobutyl -6-nmet hyl - pyridi ne-2- carboxylic acid ethyl

Th&SiEctd fAsBH@YY0 h&urs prior to 4 hours after drug intake on study days 1 and 10.
N- hydr oxy- 2- hydr oxynet hyl - 6- met hyl i soni cot i nam di ne;

Durigg {g: stw ﬂle@u‘a]@ctﬁmpen{em;llq follewppsstgmlardized meals:

S5 RIS S BBt s oo

o 4ostingdony U] rloa?n@ 10 SO Y%A & Qﬁpr@x%ﬁ&?&ﬂohﬁ ARl BrugNntake;

anal ogy hydr oxy- 2- net hyl -1'soni cot1 nam di ne;
e [s@adihn dld'ys =] Cl 87d h apprpeblely 8 hpd. afi@r drug administration; and

N
o 9{0%;( SHE Clonﬁ’pﬁl}L‘/fL&iO gglgrg 1%1%2%1% 3r($1%rglnlgl eh 01(r: glgp%))é%lg]te y ll hours
GBIy i ATBdiham no- pyri di ne- 2- carboxylic acid
ethyl éester in analogy to

Th{%%t?ﬁ%thg dgéf%é "gﬁﬁ@ﬁec‘éﬁ%ﬁﬁé iaqlgégﬁl%%}ﬁ%ﬁlﬁkzg kd¥fective study

day(sCDXa# Bipals o ddvs [ Snd H) e tRe 88nd. dhe IntakedofBydtzr, ws dd) ljbitum.

4.23 (s br, 1 H, 5.69 (s br, 2 H, 6.34 (d, J = 2.0
Frdrii ,scrbeﬂrﬁl 19 3hd dnd-df-study Txbihinaliofr) the T di%hwffaﬁieldoﬂom strong

% | - 4- met hyl am no- pyri di ne- 2- caré lic acid
Phﬁérfﬁad éXf(rEI@:qund Sienuogs Aport #Vitigs (pndusance @p@rra aidtdd not consume
0

an;y b g&%& ARG Iﬁ{lé Goeéag% g& FM&”&;E@E? § ?Lblger OD %hOfI )Santhlne
comalﬁhlgmederagds(ivd‘dﬁiot pﬁnﬁtt&i Bi?thm:]ﬂmc[ I\/H-l] + = 243. 96; 1H

NVR (CDCI3) : 2.69 (s, 3 H), 3.48 (s, 3 H), 7.36 (d, J

= 1.3 , 1 , 7.52 (d, J = 1.3 Hz, 1 H which upon
EWFV@%WHQ%?O%WW hydr oxyl ami ne hydrochl ori de gives the

title conp
Pm@ytwlé@rﬁw a?ﬁich oLSN(fhy QrnsrPb RS 2-p3 Proganayinaiginy dsagrivaethoxy]-
py]félﬁ éﬁ%,“ Lyh-AmRRa sggcxgb??%/o?ﬁ?ﬂ gg'\% 9?07/0319335 herafier named the
“Refeenby Campoend’ wis)avasatiie at edree d)aﬂﬁ?ﬁﬁ? dliatcali Giah usfn nahard gelatin
carpules orme e, Bt g zﬁ@nﬁ? g §latching placebo
capdRRDEShtihEDiht shink ’en‘%%lﬂio'u?ﬂle R@&eﬂmwnﬁr e

extracted back wth 0 nL) and the conbined org.

ThEREFAGIR & %He\gasoé’ in $e§4as géc%ﬁcﬁggg}lﬁfg@e dose&_?f 1, 3, 10 and

Concentrate e crude product 1s p
30 sig (respegdiclyeinuhe figmww i h cdyspleartd: fa, Eﬁaﬁute@ of Il\/tﬂg (16eapsule of 10

met.hyl - i.di n- 2- di e
mgagé 3 Gosmisnor 5@@@@@60%@6{%}%{% r?(b 88/ he stmpf}em B number
198.97. b) To a solution of
(6-chl oro-4-nethyl -pyridin-2-yl)-diethyl-amne (5.35
g, 26.9 mmol) in DVE (75 nl),
2,4,6-trivinylcyclotriboroxane pyridine conplex (6.48
g, 26.9 mml, prepared according to F. Kerins, D. F.
O Shea J. Org. Chem 67 (2002) 4968-4971 ) foll owed by
2 M ag. K2CCB solutlon (25 nL) |s added The sol ution

o S - o 17 I r<I ~\ & IO~



10

15

20

hydr azi de hydrochl oride starting from
2-ethyl -6-nethyl-isonicotinic acid; 1H NVR d 1.46 (t,
W@2009/8200¢Hz, 3 H), 2.87 (s, 3 H), 3.1 5 (q, J BCTIER0642053282

3 H, 814 (s, 1 H, 816 (5.1H.
2- Isobutyl 6-met hyl -i soni cotinic acid hydrazide To a

on of 2-isobutyl-6-nethyl-isonicotinic acid
andhodeolo s b TR T BAN L Biperhpt BBy R fnphemiy. Only
thelrBuBecdnunfoeRSstEg T BT bl i@ icHBry SvR%8. Ml ) LT e
m xture is stirred for 45 mn before 1 Mhydrazine in
4 d L dn
T o by tsfPropeg n 3 JBURE bibd AHAGE, ARG YO hbficcts were
ranl@0ed to) trearthewa stithd Refckdncd MC@gpourddl affd3 2x SLE)Jmt _t)), trdd¥ment with
a&i NaOH (3 x 5 m _) and brine (5 M _). The org. phase
pPlapdosepar at ed, dried over MySO4, filtered and

evapor at ed. The crude ﬁroduct is purified on prep TLC
Meglcatiais Wais t9vanomith de0ainh Ph &8s 1 ftherstqraing| torsybigeen the standing

posgtu;ns QRut %lsy ?F(F?Js{&ll fof Et%_@i%‘%'th%{ng 0810%31 HmYa%HQF)M@%O_(ltﬁeE study days,

stu&ﬁ)&inig @dmnﬁst(alloEchasl dqilfeOB)(}’ln)mGpr[ﬁit toythe i intaké @dtbredkdast. For each
aci d hydrazi deThe t|t e, compound is_pre ed.in i
subjey yn%eavaiqae%mt JAck GdI'H%t“ﬁt?F < A8 Rpws e dirug intake took
alwﬂgggﬁéé Qéw%&ia‘? ob1a8d broam. 2- (1
yl - propyl) - 6- nethyl-lsonlcotlnlc acid; LCGMs: tR =
Allodrﬁf? %WIS&&IU}{M g/e %qﬁ%%{nlgéo%lfegg g}cgl % (Perw%on A rnogllth check was
dorﬂéhﬁlrﬁemdtelycaﬁﬁpmhdimg adlﬁﬁp;&ﬁ&dn I”Ifhe&ﬂ@lsm@mehmf plasma levels of the
i sobutyl - 6-net hyl -i sonjcotinic_acid hyd ide from .
Reéredﬁcet%vwﬂ&né/%%wpta QgRi botthaicempeiyy tz_éormla {,Rduring the

andPytfthl a@e segr%'dlls a firtherchkfk oﬁecﬂl%lﬁiln thod for the

repa atlon of 3,5-Dipyridyl-[1, 2, 4] oxadi azol es To a

f [ lii.C yAc
oS o I, OSBRI Ry o
forﬁmla)l ait plsikia andh@rine Xlews deterdnifiéd nsiegl LLOMS1F hmhmladsf &uaktification

e _appropriate N hydroxy pyhdine-carboxam dine ( 1
Was@ﬁm%ﬁ“§°ﬁ§]d&3%@ﬁgﬁﬁﬂbgﬁbﬁﬁhg is continued for 1 to 8
h at OCto rt. The reaction is nonitored by LC M5
RedddQn conpl ete conversion, the reaction is quenched
"wWith water and sat. agq. NaHCGOB- solution The m xture

hd SRR SRR S S PR PR 10T 0 By for
cothpougidvel fdimuty luaed iyrdthexRefierctice €ongiodnd wWith scdpattetoi &lch of the
s di ssolved. i.n dioxane and the resulting solution s
diflgn et FOIGTETES (A 411 0 20 $rd FhEes B eepS con befound in
Tametzfql\éﬁéaftw(w@&a@aerg@oﬁ@ew%%e) product is purified by
CC on silica gel, chromatography on prep. TLC
plates or by HPLC to Q|ve the desired 3,5-dipyridyl-[1

, 2, 4] oxadi azol iin 30-80% yi el d. GEne hlhbthOd for the
Preparation of 2,5-dipyridyl-[1,3,4]th Adi azol es To a

SOl mm'undf the npnr npr| ate n\lr| rh ne-gar hr\vyl i c Cr\| d /

1 eq.) and DI PEA (Bm@Goje i 1) mg(cﬁ)@e i/ mywhg dosEBT U30nlg dose

eq.) is added. The mxture|is stirred|{for 5 mn hefore

The appropriate|pyridi ne-carboxylic adgi d hydrazide ( I

Refegence Compaeed. The nidd urelis st&tred|at rBfor 1 h 143
bef ore |t is dlluted mdth DCM washed (with water
CO&@bSr?d MEImMEFOF | redland gancentrat egy o The 47.0
mal ning reS|due |s ssolved I'n” THF,| Lawesson' g
reagem \L cq) i-s—added—and—the i'i'iXt'lt:lo sti+rt+ed——at

110 C for 6 m n under m croabléd irradi ation. The
mxture is diluted with EA, washed with sat. aq.
NaHCO3, and concentrated. The crude product is
purified by chromatography on prep. TLC plates or by
prep. HPLC to give the desired 2,5-dipyridyl- [ 1
,3,4]thiadiazole in 3-44%yield. Exanples 1 to 27
Fol  owi ng the general method for the preparation of
3,5-dipyridy| [1 2 4]oxad|azoles t he follomnng

~ i n AR M




and its pharmaceutically acceptable salts may be used
for the preparation of a nmedicanent, and are suitable
WO 009024906 r eat nent of hypertensi on (notably arP@r/iB208/053282
hypertension). According to_another particularly
preferred variant of the invention, the conpound of
fornul? | and its pharnaceuLicaﬂly,acceptable sal ts
Supamany of taeph3rgpacolpgical propexfietef (e inyentign cammopnd 5ng
are suitable for the treatnment of pul npnar

Astippeha 848 dhe cespabidad] {orpularbasry ee*@ﬁtb@ﬁlila%eceptor antagonist (see
« t ' T 0 | )
RS ST SRR s OB GEL, CBb SEming humen ET

recogeni’] Debde 1 ah@Inhibitidneofppdethtlic-atduosd omaketidng onrisdldted rat aortic
. Exanpl e). The production of t phar maceut |

nn%@ﬂ%@ﬂﬁ%ﬁ?@&ﬁ TBelragirRcH R ?FreFBareﬁ%aﬁﬁré} WitbEr2Adbe hisea much
high@&Th1F-@F 1R ARYaRelrS Aiinsds) ladn8%h thch NEwWAY ElckB8& [i@Mrats) than the

exanpl e Rem ngton, The Science and Practice of
ref@hagenaoypould of WEdi02i0585§ 2006 j PhaPanatoksnceticPlratheare eaftdr salgle-dose

uf.act yring publ i sh by Lippi.ncott WI I.i ans
orali R T B ot rig o N Bl PBES dbrBBlAlchuliple-dose oral
adthRigidtien’!, T@blei4)s pharnaceutical ly acceptable salts,
optionally in conmbination wth other therapeutically

val uabl e substances, into a gal enical adm nistration
formtogether with suitable, non-toxic, inert,
therapeutically conpatible solid or liquid carrier
materials and, if desired, usual pharmaceutica

adj uvants.- A - The conpound of fornmula | can be

manuf actured in accordance with the present invention
usi ng the procedures described hereafter. PREPARATI ON
OF THE COMPOUND OF FORMULA | Abbrevi ations: The
foll ow ng abbrevi ati ons are used throughout the

speci fication and the exanples Ac acetyl ag. aqueous
br. broad Boc te/t-butoxycarbonyl -Bu tert-butyl DAD
di ode array detector DBU

|, 8-di azabi cycl o(5. 4. 0) undec- 7- ene DCM di chl or onet hane
DVAP 4-di net hyl am nopyri di ne DVE 1, 2- di net hoxyet hane
DVMF L, L/-di et hyl f ormam de DVMSO di et hyl sul f oxi de EA
ethyl acetate ET endothelin ether diethyl ether Hex
hexane HV hi gh vacuum conditions LC Liquid

Chr omat ogr aphy MeOH net hanol MS Mass Spectroscopy NWVR
nucl ear magnetic resonance org. organicrt room
tenperature TEA triethylam ne THF tetrahydrofuran TLC
thin ayer chromat ography tR retention tine Genera
preparati on nmethods: The conpound of fornula | can be
manuf act ured according to the general sequence of
reactions outlined below, by the nethods given in the
Exanpl e or by anal ogous nethods. Opti num reaction
conditions may vary with the particul ar reactants or
sol vents used, but such conditions can be determ ned
by a person skilled in the art by routine optimsation
procedures. Only a few of the synthetic possibilities
| eading to the conmpound of formula | are descri bed.
The conpound of forrmula I thus obtained may, if
desired, be converted into its salts, and notably into
its pharmaceutically acceptable salts, by standard

nmet hods. The conpound of formula | can be obtai ned
froma conmpound of fornmula I-1 1-1 wherein PG
represents a suitable protecting group, by cleaving
the protecting group PG Suitable protecting groups PG
are, for instance, a benzyl group, which can be
cleaved by e.g. BCI3 or BBr (for exanple in a sol vent
such as chloroform, or a 4-nmethoxy- or a

2, 4-di met hoxybenzyl group, which can be cl eaved

oxi datively by e.g. ceriumamoniumnitrate (for
exanple in a solvent such as a m xture of acetonitrile
and water) or2,3-dichloro-5, 6-di cyano- benzoqui none

/7 r I o I 1 e o o T~ I
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15

chlorosul fonyl isocyanate is reacted with te/t-butano
and then, in a second step, with the appropiate am ne
WEPS0bIR4906 gi ve t he Boc- protected internedi at e PET/EB2008/053282
conmpound of formula 1-6. In.g&_third step, the
Boc-group is cl eaved under acidic conditions to give
t he conpound of fornmula 1-6. Alternatively, a conpound
of forrmula 1-6 may be obt aUngghsi n anal ogy to
literature procedures (e.g. R E dson, et al., J.
Med. Chem (1999), 42,1178-1 192, and literature cited
therein) by reacting the appropriate sul fanoyl
chloride intermediate of formula 1-9 N O H 1-9 with
1. BERRARund AYERE HRToRhQEESS: The invention therefore
also relates to a process for the preparation of the
conpound of formula Ipag descri bed above, which
process conprises the Yol | owi ng stgeps: a) reacting a
compound of f or mul &,NZ2BNH- 2 N a conmpound of
formula 1-3 1-3 wherein G rleprégsents a chlorine or
bromi ne atom or a met h§T sy onyl or et hyl sul f onyl
group (and in parti cul g2 chl orine aton), in the
presence of a strong basW; éﬁ%b) cl eavi ng the benzyl

group of the conpound of forwula I- | B obtained in
step a) using BO 3 or BBr3- Prleferably, step a) of the
above process will be carried NQ a sol vent
sel ected fromthe group consistilhg of THF, DMF and
di oxane, or a m xture of sol vent cted fromthe
group consisting of THF, DVMF and di oxane (for exanple
in a mxture of THF and DMF). The strong base of step
a) of the above process w |l Ipreferably be sel ected
fromthe group consisting of LiH NaH and CaH2. For
or staftheeof.t he reaction will preferably take place at
tenperatures from 200C to the boiling tenperature of

he saglvent, and in particul ar at .tepperatures between .

2. b ettt omparud Shiopftlaas Hih Gl Riataina ig 8 Photicutcally
accBh@BREIt Midrdorbe carried out in a solvent selected from

the group consisting of chloroformand DCM or in a

m xture of chloroformand DCM (for exanple in
3. Ahrlreretuiiral sp@peyiien ycoatainingmpes aactive sPHie-2 oo compound of

,and Lp. u 0

forlict aRipe iRl Ol ol EREUR E@Pgbler L B Sof Bnd a least
ongthe@sgicatlnéncetooxpipivndl of forrmula 1-2 B will be

prepared froma conpound of fornula 1-4 as defined in

he section "General preparati.on nmethods" (PG bein .
4. Yeing e eormpRE 6f SRkl £ GRERSG t ﬁ?aa@ be¥ ol eiaftpaceutically
acceP@bRAAR RGEST AR thPpRbELAG) ¥f a3REREM DY iftOh R flgf thgetreatment of

variant, the conpound of formula 1-4 itself will
hypertepsiom dulmomra hyperpwsiod, afrofiayy widcascs.- Grdind iraufmmmopntnal and

of formula 1-6 rein PG is penzyl) as. both defined .
By R pia oS A, Porkiah Re B n e ligad e e paghnoidal
herAdtriRdd] Rh@al’sSdaBrodk, d%s&r 1Red dripokBEhpRMeNSEE b QRII as for the

(whi ch conpound of formula 1-5 and conpound of '
treftaent P pregertion o athswisdlernsise rgstaapsip adicr haligesn eiostent angioplasty,
. I tiaonal [ .t i ’ r .
B b B o SSELOE b ! BRBGRIL ADAREUFER) o
hysbrtr&stye @rdctild desfpn@ipar abaiy 0fssaamahrosif) bhipaict biedtidtis,aasthma,

pharmaceutically acceptable salt) of the conmpound of )
pulfonpiy) g fiprosis, n grims Begalve t HeP¢Hds s ShQsipr isickde ¢ ell  anemia,

kg . St of nv ' th u a Jighoti
elofIR AN BB CLo Y Bty BrROTRRUIRR] URGIRLS diabotic
into its pharnmaceutically acceptable salt). Particul ar
enbodi nents of the invention are described in the

foll owi ng Exanpl e, which serves to illustrate the

invention in nore detail without [imting its scope in

any way. EXAMPLE The foll owi ng exanpl e was prepared

according to the procedures described bel ow. Al

conpounds were characterized by 1H NWVR (300 MHz) and

o A PN P~N R n o ~~ r P
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bef ore formam di ne hydrochl oride (4.10 g) was added.

The suspension was stirred at rt for 4 h. The sol vent
woer®oztyoed and the resi due was suspended i n BORABRG08/053282
citric acid (100 nL) and stijgq.ed for 10 mn. The white
precipitate was collected, washed with 10%aq. citric
acid,. water, .evap orgt ed three times from c%/cl ohexane

compliralipns. gomp eatiopr/oL vasgplgeof 8“6@9 Surgery or after organ transplantation,
dj a pal e beige
corﬁpl(élltlgﬁso@ge%ggdﬁn h?é/artﬂlgﬁtbbaﬁﬁ oﬂh%&lﬁﬁherﬁ%s 7p48 o 9
, 7.50-7.55 (m 2H), 8.13 (s, IH, 12.1 (s br.
5. "Elﬁ)use loEchaan 4, there@n (5913 mﬁchcatpeml; |-ﬂ}‘@|pafed21§ éntgedcddar gg treatment of a

dlséasa- scefﬁcgapﬁgy " |thrﬁ grorlilg éﬁglsgn% mg p@)ms’elr%rﬁgl%r% pulmonary hypertension,
diabet{Aarterio pRp eyt faiRite, | i odlil @y sfurfetich ahd {riRD@)orisn
POCl 3 (130 nL) was carefully added
V, L/ - dlmsthlanlllne(ls m.). The m xture is_ heated
6. "[15: yssfcslaipr S owherempie dxaqdp(came@{,\,ﬁregéqegtlﬁ dHended for the treatrnent of
rated in vacuo and the residue was poured into
hyéﬂeg% ﬁglﬁer The suspension is diluted with 2 N HCO and
water and stirred for 20 mn. The precipitate that
7. Tlor weedbfi daigof | wherent thadnadasivedt picphredas ertended dfos Blei tdeatment of
materi.al is dissolved in EA, washed with 1N aq. HC

pulg}?ga]%'rl}yﬁgﬁenﬁ?él org. phase is dried over MySO and

evaporated. The material is further purified by colum
8. Ty eBsfogdiaPhywhétemi tht Gacdd@imct PidphdVib ikteddRy: (6AHHRS&tment of
to 1:1 followed by crystallisation from Hex/EA at -20
pulgongy agioyial bypsttgnseil or o- 5- (4- br onophenyl ) - pyri ni di ne
as pale yellow crystals (8.3 g). 1HNWR(D 6-DVsO): d

9. fﬁ&ﬁéoﬁ}éd %?'Eorﬁﬁlia ]O%S cr}ne%rl]l%d éﬁ 8{%%(31’2?0 a pﬁar?rfhcélﬁically acceptable salt

thefcof( fr btho rreaphen i) hﬁ)ertensmn pulrnonary hypertension, coronary diseases,

d| n- 2-
carh&gpll}:hs 1ﬁ1613rc3§|r}3n G Y8 ar81f¥ 150% ylpnglufaflgliﬁ &cetsdra) ischemia,
det{léltﬁh Inﬁgﬂmé (sthoR5amBRIAE ﬁ&ln))rrﬁé’g’e' 'Na?hzﬂldéls Wildro@8) ¢ gltalAulcers or
sol uti oR of  5-(4-bronophenyl) -4, 6-di chl oro-pyrim di ne
porfed h§Eergpnsivd a2 wahlpds)foathd tretmsit oubfexmittm @lottiageiclmpgalrestenosis

7. , 32.9 mol in O (30 nL stirred at .rt
afigrohatiogtsons et BVl et oo SR e og wbdr, cancer,
meRibmhaS Praktdt®ncah B0 Matlc-rh?p&tﬁlﬂﬁﬂ séregtilé hdlsfnetisedhdig loss,

flltered The coliected solid was washed wel |l wth

amgpep. alfangr beachifislepstMva.apulgpoayr bibrasg. erp BesaEve wepticemia,

pected. pr ite . . 15 . 1H . .
shoPEREFLE e igh, PRnits A RBERRY, flic U lepphy oM tse
dis€astl, dibthdtic donfifications) cem%hé’atfdils oFH)asclar2Or Cadliac( §argery or after

5H); 7.68 (d, J = 8.2 2H): 8.61 (s, IH). LCMS. tR
organ yrapsplafiaiong mlmam@a@ cyslospqrin treaRgRf) Paif Y ByRcElinjdsrana.
[ 5- (4- bronophenyl ) - 6- (2- hydr oxyet hoxy) pyri m di n-4-yl ]
10.7B %1 oubld G< éﬂi&lqna%eﬁ’mai@‘lacfé éﬁ‘l@é XalV@B cadded for the treatment of a
portlo W se to a suspension ntermediate [.i (7.46
disepse 1@ legtedntibin ihe etdupl enmsisghy cdl hyseendin, ﬁlﬂmonatxft byrertension,

. becane war nd t.hj ck an s.dil.uted with 75
o PP i TG P B eH B R P Iebsbor e |
was cooled to rt, diluted with water (50 nL) and a 10%
11.8he Edrhpdudd ass ﬂla\ﬁﬁhé&m@ﬂly( 2&Qptablk. salthef BlalkY) for the treatment of
suspensi on was extracted with EA (2 x 300 nL). The
hypestepsioed org. extracts were dried over MySO , filtered
and the filtrate was concentrated. The remaini ng
crystalline solid was suspended in MeOH, coll ected,
washed well with MeOH and dried under HV to give the
expected product as a white crystalline powder (6.49
. IHNWR (CDA3) : d 2.50 (t br., J =6 Hz, IH;
3.80-3.88 (m 2H); 4.20 (d, J = 5.9 Hz, 2H); 4.46-4.50
(m 2H); 5.99 (t br., J =6.4 Hz, IH; 6.85 (s br.,
IH; 7.12 (d, J = 8.2 Hz, 2H); 7.23-7.34 (m 5H); 7.64
(d, J = 8.2 Hz, 2H); 8 44 (s, IH). LC—I\/S: tR— 0.93
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i nhibition of the contraction induced by endothelin- 1
on rat aortic rings (ET A receptors) and of the
W@ w0296 on i nduced by saraf ot oxi n S6¢c on r at PCT/ERA0€84153282
rings (ET B receptors). Adulf; Wstar rats were
anest heti zed and exsangui nated. The thoracic aorta or
trachea were excised, .dissected and cut in 3-
12, Fhggeompgyad cHIEHBR SRR Ereh bl Wso e ?'%gtrﬁ]e treatment of
pulgRRbhaypeRBisig. of the intimal surface. Each ring was
suspénded in a 10 nL isol ated organ bath filled with
Krebs-Henseleit solution (in MM Nadl 115, KCl 4.7,
13.@@@amggug,d HRmadcug calyamEeptabrssaltGafCrlapn P, Hr the treatment of
u@%ﬁgose %QP keﬁt q; 37C and gassed with 95% 2 and 5%
p VTR IS Y connect ed to force transducers and
i sonetric tension was recorded (EMKA Technol ogi es SA,
14.Rarprscesd f@nte ) prepdigtion ) thewssmposind effcfogdulaol acdoedihg Bg claim 1,
tension of 3.9 &gorta)_or 2 g (trachea). Cunul ative
whighdeacess camprjses disrfodgWine steRpaf ot oxi n S6¢ (trachea)
were added after a 10 m n incubation with the test
a) gerghiogsdompoindolferneled-2sThe functi onal i nhi bitory
pot ency of the test conpound was assessed by
cal cul ating the concentratﬁgg?ratio, i.e. the shift to
the right of the EO@{ i_aquc by dif
concentrations of (
concentration of @ :
hal f - maxi mal contra¥tion, pAf¥ i e hegative
| ogarithm of the antagoni st goncgntration which
i nduces a two-fold shift in thd ECB0 val ue. Results;
The pA2 val ues obtained for the codg%und of formula I

(n =3) are given in Table 2 hereaftgr. Table

2Phar macokinetics in the rat after silngl e-dose ora
adm ni stration Experinental nethods:. i mal s usedfor
carrying out the study Male Wstar rats with a body
wei ght of 200-250 g were used-%por phar macoki neti c
experinents after an acclinmatization period of at
|velpsein PCoiapenzyN 4-mgHionribsnzid pe 2 Hadissthogrerazy e ondi t i ons
in accordance with the NI H guidelines. Two days prior
tvatht heoreppedioféormuls b8s were anesthetized with a

m xture of ketam n (90 ng/kg) and xyl azine 2% (10

ng/ kg) i.p. A catheter weas<i anted under aseptic
conditions into the jugular |vein to allow for multiple
bl ood sanpling. After recovel om gener a

anest hesia, animals were houséd i i vidual |y under
standard | aboratory conditions in Makrolon type-3
cages with wire nesh tops andl-$t andardi zed sof t wood
beddi ng. Animals had free access to water and food
durareig G;hepresmoye chlopes dobkoama: 4thm @t methyBulfaryil @n etifylsulfonyl
t he experi nent. peri nment al procedur e Phar macoki netic
XYY THERPECSGRICL T FSOBE AR P! Wstar rats (m = 2-3)
after jugular vein cannulation to allow for seria

bl ood sanpling. Test conpounds were adm ni stered
orally by gavage at doses of 10 ng/kg. Bl ood was then
sanpl ed at pre-defined tine points over a period of 24
h and pl asma prepared by centrifugation. Drug
concentrations in plasnma were quantified using liquid
chr omat ogr aphy coupl ed to mass spectronetry (limt of
quantification: 4.6 ng/nL). Pharmacoki netic eval uation
was performed usi ng nonconpartnental analysis.

Results; The half-life times t 2 and the cl earance
rates CL neasured in the rat for the conmpound of
formula | and for a reference conpound of WO 02/ 053557
can be found in Table 3 hereafter. Table 3

Phar macoki netics in man after nultiple-dose ora

adm ni stration Experinental.methods:. This study was
performed as a doubl e-blind, placebo-controlled,
random zed, ascendi ng dose Phase | study. Subjects

I I Y I I o T 1 I ' ~ 1. 1 1



capsul es contai ned the sane excipients w thout the
Ref erence Conpound. The Reference Conpound was
wa@evvever ed as ascending nultipl e doses of 1PCBIB20EB/053282
and 30 ng (respectively in tfye formof 1 capsule of 1
ng, 3 capsules of 1 ng, 1 capsule of 10 ngand 3
capsul es of 10 ng). Subjects were treated for 10 days.
b) Uhavagsh@beegt golp someeoapdutdeEfofanlatiig cbthh®iCh step a)
identification was based on the obligation for
anonymty. Only their subpeot nunber and date of birth
did identify subjec{s. Thﬁgistudy as geerfornmed in a
doubl e- bl i nd fash PeN doNHE | g 6 subjects were
randoni zed to treaggent WtbAR dce Conpound and 2
subject to treatnment with Wl acebo. Medi cati on was
given with 150 m of water Ny £ norning to subjects
in the standing position, after Yhey had fasted for at
| east 10 hours on days 1 and 10. ~\Qn ot her study days,
study drug adm nistration was donel 30 mn prior to the
i nt ake of breakfast. For each suMQ&?<N he i nterval
bet ween each drug intake was 240.5 ngrg but drug
i nt ake took al ways pl ace between 7. g9. 00 h. A
drug adm ni strations were done under direct nedica
supervision. A nouth check wgsj,done inmrediately after
each drug adm ni stration. The nmeasurenent of plasna
I I e:R n d '
B Sy R PO B B BT oF oy acl £ ™ dapetbaxypgrayt or
abdinmdtbadybpiade seiuwved aasnanidmr tihigate c heck2,84dichloro-5,6-dicyano-
%% | i ance. The concentration of the Reference
H®"6nd its metabolite, i.e. the conpound of
formula I, in plasma and urine were determ ned using
5 15.0%cNRoccEi8f blalth 1 40%h ¥ adhiphis6Pthc QA d MRAaIeREY HBc8Etid0 BSmpound
1 ng/m for both anal ytes. Results: The apparent
of rmpdadat i on hal f-1ives (ti/2) neasured in man at day
10 of the study for the compound of formula | and for
the Reference Cbnpoundﬁ@ respect to each of the
di fferent doses adm@i st8red daily (1Br3, 10 and 30 ny
respectively) can be fidundNrh 4 hereafter (the
data are geonetric neafls). mmary of the
phar macol ogi cal properti s G
As can be seen, the conpgundlof formula I is an
endot hel in receptor antagonN st Gsee "Inhibition of
endot helin binding to nenbranes from CHO cel | s
carrying human ET receptors",, Table 1 and "I nhibition
of endot helin-induced contractions on isolated rat
aortic rings (ET A receptors) and rat tracheal rings
wheiein BG rguegentrtsnZyl ald bl eci@ysentyat hahegenatamich hi gher
half-l1ife (in rats and in humans) and a nuch | ower
with leegti @ eydol in thapsgcridead atbhs: toafbedtie e oapapodiobifoohuMd.
02/ 053557 (see "Pharmacokinetics in the rat after
si ngl e-dose oral adm nistration", Table 3 and
"Phar macoki netics in man after nultipl e-dose ora
adm nistration", Table 4).Cains 1. The conpound
having the fornula | or a salt thereof. 2. As a
medi canent, a conpound of fornula | as defined in
claim1, or a pharmaceutically acceptable salt
thereof. 3. A pharmaceutical conposition contai ning,
as active principle, the conpound of formula I as
defined in claim1 or a pharmaceutically acceptable
salt thereof, and at |east one therapeutically inert
exci pient. 4. Use of the conpound of formula |I as
defined in claim1 or of a pharmaceutically acceptable
salt thereof for the preparation of a medi canent
intended for the treatnent of hypertension, pul nonary
hypertensi on, coronary di seases, cardiac
insufficiency, renal and nyocardial ischema, rena
failure, cerebral ischem a, denentia, m graine,
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